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Scientific program
Tuesday	–	12	Sep,	2023

13h30 – 16h30 MINICURSOS PRESENCIAIS

1.	 Extraindo	informações	de	proteínas	e	mutações	por	dados		 Sala São João Del Rei 1	
evolutivos	e	estruturais
Lucas	Bleicher,	UFMG,	Belo	Horizonte,	MG	

2.	Farmacogenética:	princípios	e	aplicações	 Sala São João Del Rei 2
Ronaldo	Celerino	da	Silva,	UFPE,	Recife,	PE	

3.	Transtorno	do	Espectro	Autista	(TEA):	o	que	está	acontecendo?		 Sala Tiradentes A+B	
O	que	já	sabemos?
Maria	Raquel	Carvalho,	UFMG,	Belo	Horizonte,	MG;	Vitor	Geraldi	Haase,	UFMG,	Belo	Horizonte,	MG;		
Maria	Rita	Passos-Bueno,	USP,	São	Paulo

4.	PCR	quantitativa	em	tempo	real:	padrão	ouro	da	pesquisa		 Sala Tiradentes C+D	
ao	diagnóstico
Roberta	Lane	de	Oliveira	Silva,	UNIVASF,	Petrolina,	PE

5.	Busca	computacional	por	genes	adaptativos	 Sala Tiradentes E+F
Francisco	Pereira	Lobo,	UFMG,	Belo	Horizonte,	MG

18h00 – 19h00 CERIMÔNIA
Abertura	Solene	do	Congresso	 Auditório Teatro + Sala São João Del Rei 

	 	(transmissão	simultânea)

19h00 – 20h00 CONFERÊNCIA DE ABERTURA
Migrations,	networks	and	microbes	–		 Auditório Teatro + Sala São João Del Rei 
Learning	human	history	using	ancient	genomics	 (transmissão	simultânea)
Speaker:	Martin	Sikora,	University	of	Copenhagen,	Copenhagen,	Denmark
Chair:	Fabricio	Rodrigues	dos	Santos,	UFMG,	Belo	Horizonte,	MG

Tu
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Wednesday	–	13	Sep,	2023

09h00 – 10h00 CONFERÊNCIAS 
Geminivirus	interactions	in	mixed	infections	and	estimation		 Auditório Teatro	
of	genetic	bottlenecks	during	transmission	by	the	insect	vector
Speaker:	Francisco	Murilo	Zerbini,	UFV,	Viçosa,	MG
Chair:	Ana	Maria	Benko	Iseppon,	UFPE,	Recife,	PE

Assessment	of	ancestry	markers	from	the	ForenSeq	DNA	Signature		 Sala São João Del Rei 1 
Prep	Kit	in	a	sample	of	native	Americans	from	the	upper	Rio	Negro,	Amazonas
Speaker:	Rodrigo	Soares	de	Moura	Neto,	UFRJ,	Rio	de	Janeiro,	RJ
Chair: Valdir	de	Queiroz	Balbino,	UFPE,	Recife,	PE

Cell	biological	mechanisms	of	non-Mendelian		 Sala São João Del Rei 2	
chromosome	segregation	in	mouse	oocytes
Speaker:	Takashi	Akera,	National	Institutes	of	Health	–	NIH,	Bethesda,	Maryland,	USA
Chair:	Fausto	Foresti,	IBB,UNESP,	Botucatu,	SP	e		
	 Duilio	M.Z.A.	Silva,	National	Institutes	of	Health/IBB,UNESP,	Botucatu,	SP

Extremophiles	fungi:	detection	of	cryptic	fungal	communities		 Sala Tiradentes A+B	
in	Antarctic	ecosystems	using	environmental	DNA	analysis
Speaker:	Luiz	Henrique	Rosa,	UFMG,	Belo	Horizonte,	MG
Chair: Marcus	de	Melo	Teixeira,	UnB,	Brasília,	DF

Customer-centric	Breeding:	the	evolution	of	genetics	at	Bayer	 Sala Tiradentes C+D
Speaker:	Júlia	Silva	Morosini,	Soybean	Product	Development	Scientist	at	Bayer	Crop	Science
Chair: Marcia	Margis,	UFRGS,	Porto	Alegre,	RS

10h30 – 12h00 SIMPÓSIOS E MESAS-REDONDAS
Epigenetics	of	chronic	diseases	 Auditório Teatro
Chair:	Sheila	Coelho	Soares	Lima,	INCA,	Rio	de	Janeiro,	RJ
Marked	by	the	past:	(epi)genetic	epidemiological	profiles	of	latin-american	mennonites
Angelica	Beate	Winter	Boldt,	UFPR,	Curitiba,	PR
Epigenetics	and	Dohad:	the	developmental	origins	of	metabolic	diseases
Isis	Hara	Trevenzoli,	UFRJ,	Rio	de	Janeiro,	RJ	
Epigenetics	and	neuromodulation	in	alcoholism
Ana	Lúcia	Brunialti	Godard,	UFMG,	Belo	Horizonte,	MG

Forensic	Genetics:	Implications	in	public	safety		 Sala São João Del Rei 1	
and	combating	criminality
Chair:	Rodrigo	Soares	de	Moura	Neto,	UFRJ,	Rio	de	Janeiro,	RJ
Brumadinho	case:	The	role	of	forensic	genetics	in	the	identification	of	victims	of	mass	disasters
Higgor	Gonçalves	Dornelas,	Instituto	de	Criminalística	da	Polícia	Civil	de	Minas	Gerais,	Belo	Horizonte,	MG
Accreditation	in	Forensic	Genetics	Laboratories	
Neide	Godinho,	Perita	Criminal	no	Laboratório	de	Biologia	e	DNA	Forense	do	Instituto	de	Criminalística	de	Goiás,	Goiânia,	GO
The	impact	of	forensic	genetics	on	public	safety	and	crime	prevention	
Pablo	Abdon	da	Costa	Francez,	Polícia	Científica	do	Estado	do	Amapá,	Macapá,	AP

What	makes	the	genomes	of	social	insects	social?	 Sala São João Del Rei 2
Chair:	Klaus	Hartmann	Hartfelder,	USP,	Ribeirão	Preto,	SP
Origin	and	evolution	of	the	fire	ant	social	chromosome
Eckart	Stolle,	Leibniz	Institute	for	the	Analysis	of	Biodiversity	Change	–	Forschungsmuseum	Koenig,	Bonn
From	genes	to	defenses:	unraveling	bee	immunity
Anete	Pedro	Lourenço,	UFVJM,	Campus	Diamantina,	Diamantina,	MG
Phylogenomic	reconstruction	for	insights	into	the	evolution	of	leaf	cutter	ants	–	“the	first	agriculturists”
Mauricio	Bacci	Junior,	UNESP,	Rio	Claro,	SP

Evolution	and	diversity	 Sala Tiradentes A+B
Chair:	Marcus	de	Melo	Teixeira,	UnB,	Brasília,	DF
Species	diversity	and	ploidy	variation	of	endemic	fungal	pathogens
Marcus	de	Melo	Teixeira,	UnB,	Brasília,	DF
The	genomic	complexity	and	evolution	of	the	giants	of	the	virosphere
Rodrigo	Araújo	Lima	Rodrigues,	UFMG,	Belo	Horizonte,	MG
Bioinformatic	approaches	to	understanding	microbial	diversity	and	Evolution
Flávia	Figueira	Aburjaile,	UFMG,	Belo	Horizonte,	MG
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Omics	studies	for	probiotic	bacterial	interaction	with	the	host	 Sala Tiradentes C+D
Chair: Vasco	Ariston	de	Carvalho	Azevedo,	UFMG,	Belo	Horizonte,	MG
Our	intestinal	microbiota	as	a	source	of	live	biotherapeutics	for	animal	and	human	health
Philippe	Langella,	Micalis	Institute,	INRA,	Jouy	en	Josas,	France
Il22	pathway	and	anti-microbial	peptides
Jean-Marc	Chatel,	Micalis	Institute,	INRA,	Jouy	en	Josas,	France
Role	of	bacterial	extracellular	vesicle	in	host-bacterial	interactions
Eric	Guedon,	INRAE	(STLO),	Rennes,	França

10h30 – 12h00 PRÊMIOS
Prêmio/Award	Jovem	Geneticista:	Francisco	Mauro	Salzano	 Sala Tiradentes E
Sponsor:	Sociedade	Brasileira	de	Genética
Thematic Area:	Genetics
Defense	priming	and	epigenetic	memory	in	citrus	scion/rootstock	combinations	formed	with	buds	challenged	by	
Phytophthora citrophthora
Adielle	Rodrigues	da	Silva,	UESC,	Ilhéus,	BA
Urinary	microRNAs	are	associated	with	decline	of	glomerular	filtration	rate	in	type	1	diabetes	patients
Cristine	Dieter,	HCPA/UFRGS,	Porto	Alegre,	RS
ResFungi:	a	novel	protein	database	of	antifungal	drug	resistance	genes	using	profile	hidden	Markov	models	(HMMs)
Daniel	Santana	de	Carvalho,	UFMG,	Belo	Horizonte,	MG
Reannotation	of	fly	amanita	L-DOPA	dioxygenase	gene	enables	its	cloning	and	heterologous	expression
Douglas	M.	Mendel	Soares,	Department	of	Biological	Sciences	-	California	State	University	East	Bay
Untangling	the	threads	of	South	America’s	indigenous	diversity:	genomic	insights	from	ancient	settlements	to	
European	contact
Marcos	Araújo	Castro	e	Silva,	IB/USP,	São	Paulo,	SP

Prêmio/Award	Alcides	Carvalho	 Sala Tiradentes F
Sponsor:	IAC	–	Instituto	Agronômico	de	Campinas
Thematic Area:	Plant	Genetics	and	Breeding
The	influence	of	polyploidy	on	morphological	and	reproductive	attributes	of	Herbertia lahue	(Molina)	Goldblatt:	a	
multidisciplinary	approach
Caroline	Trevelin,	UFMG,	Belo	Horizonte,	MG
Novel	insights	into	the	genetic	architecture	and	molecular	networks	underlying	sucrose	accumulation	in	sugarcane
Alexandre	Hild	Aono,	UNICAMP,	Campinas,	SP
Chromosome	number	in	genotypes	of	Urochloa humidicola	(Rendle)	Morrone	&	Zuloaga	and	parental	genome	
marking	in	a	hybrid	via	GISH
Ana	Gabriela	Damasceno,	UFLA,	Lavras,	MG
Computational	identification	and	comparison	of	long	non-coding	RNA	in	parasitic	plants	families	(Orobanchaceae	
and	Convolvulaceae)
Wenderson	Felipe	Costa	Rodrigues,	UFMG,	Belo	Horizonte,	MG
Mapping	new	ZmMATE1	allele	and	genomic	regions	associated	with	aluminum	tolerance	in	maize
Gabriela	Stefane	Barbosa	Mendes,	UFSJ,	São	João	del-Rei,	MG

12h00 – 14h00 REUNIÃO
Reunião	do	Conselho	Executivo	da	Sociedade	Brasileira	de	Genética

13h00 – 14h00 CONFERÊNCIA TÉCNICA
Molecular	Biotecnologia	Ltda
Construção	de	biblioteca	de	NGS:	tecnologia	por	captura		 Sala São João Del Rei 1	
em	análises	de	doenças	mendelianas
Speaker:	Julia	Duarte,	Molecular	Biotecnologia	Ltda

14h00 – 15h00 CONFERÊNCIAS
Post-transcriptional	regulation	of	RNA	stability:		 Auditório Teatro	
a	common	element	in	genetic	diseases
Speaker:	Luis	FZ	Batista,	Washington	University	School	of	Medicine,	St.	Louis,	MO,	USA
Chair:	Mara	Helena	Hutz,	UFRGS,	Porto	Alegre,	RS

Do	Not	Cross	-	Historic	Scene:	DNA	as	materiality		 Sala São João Del Rei 1	
of	19th	century	Porto	Alegre
Speaker: Clarice	Sampaio	Alho,	PUC/RS,	Porto	Alegre,	RS
Chair:	Valdir	de	Queiroz	Balbino,	UFPE,	Recife,	PE
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The	importance	of	introgression	in	speciation	 Sala São João Del Rei 2
Speaker: Daniel	Matute,	University	of	North	Carolina,	Chapel	Hill,	USA
Chair: Célia	Maria	de	Almeida	Soares,	UFG,	Goiânia,	GO

A	multi-omic	investigation	of	the	probiotic	potential	of	propionibacteria	 Sala Tiradentes A+B
Speaker: Gwenael	Jan,	STLO,	INRAE,	Rennes,	França
Chair: Flávia	Figueira	Aburjaile,	UFMG,	Belo	Horizonte,	MG

The	SMC5/6	complex	is	required	for	genome	integrity		 Sala Tiradentes C+D	
upon	APOBEC3A-mediated	mutagenesis
Speaker: Abby	Green,	Washington	University,	Washington,	USA
Chair: Carlos	Frederico	Martins	Menck,	USP,	São	Paulo,	SP

15h30 – 17h00 SIMPÓSIOS E MESAS-REDONDAS
Human	genetic	disorders	caused	by	mutations	in	DNA	repair	genes	 Auditório Teatro
Chair: Nicolas	Hoch,	IQ/USP,	São	Paulo,	SP	
Treacher	Collins	syndrome	and	the	relevance	of	DNA	repair	in	embryogenesis
Maria	Rita	Passos-Bueno,	IB/USP,	São	Paulo,	SP	
PALB2:	more	than	a	BRCA	partner,	a	cancer-predisposing	gene
Marcelo	Alex	de	Carvalho,	IFRJ/INCA,	Rio	de	Janeiro,	RJ
DNA	replication	and	repair	defects	in	Rothmund	Thomson	Syndrome
Nicolas	Hoch,	IQ/USP,	São	Paulo,	SP

New	approaches	in	forensic	genetics	that	aid	criminal	investigations	 Sala São João Del Rei 1
Chair: Valdir	de	Queiroz	Balbino,	UFPE,	Recife,	PE
Forensic	DNA	phenotyping:	biological	leads	for	investigative	purposes
Celso	Teixeira	Mendes	Junior,	FFCLRP/USP,	Ribeirão	Preto,	SP
Application	of	genetic	genealogy	in	forensic	practice
Cintia	Fridman,	FM/USP,	São	Paulo,	SP
Panels	of	genetic	markers	for	estimating	ancestry	in	the	forensic	context
Silviene	Fabiana	de	Oliveira,	UnB,	Brasília,	DF

Epigenetics	of	animal	life	histories	 Sala São João Del Rei 2
Chair:	Carlos	Antônio	Mendes	Cardoso	Júnior,	USP,	Ribeirão	Preto,	SP	e		
	 Klaus	Hartmann	Hartfelder,	FMRP/USP,	Ribeirão	Preto,	SP
Epigenetics	of	mammalian	development	and	reproduction
Maurício	Machain	Franco,	Embrapa,	Brasília,	DF
A	sterility	long	non-coding	RNA	pathway	at	the	onset	of	sociality	in	insects
Carlos	Antônio	Mendes	Cardoso	Júnior,	USP,	Ribeirão	Preto,	SP	
Last	but	not	least,	epigenetics	and	human	health
Ester	Silveira	Ramos,	FMRP/USP,	Ribeirão	Preto,	SP

Biotechnology	 Sala Tiradentes A+B
Chair: Marcelo	Müller	dos	Santos,	UFPR,	Curitiba,	PR
Protein	engineering	for	diagnostics	and	treatment	of	virus	infections
Isabelle	Freire	Viana,	UFPE/Fiocruz,	Recife,	PE
Development	of	a	vaccine	against	COVID-19	based	on	protein	subunit	and	polyester	nanoparticles
Marcelo	Müller	dos	Santos,	UFPR,	Curitiba,	PR
Metagenomics:	a	tool	to	unveil	new	genomes	in	different	environments
Ana	Tereza	Ribeiro	Vasconcelos,	INCC/UFRJ,	Rio	de	Janeiro,	RJ

Projetos	de	redes	em	genômica	 Sala Tiradentes C+D
Moderador: Alexandre	Luis	Padovan	Aleixo,	ITV,	Belém,	PA
Camila	Mazzoni,	BeGenDiv,	Berlim,	Alemanha
Claudio	Oliveira,	UNESP,	Botucatu,	SP
Daniel	Luis	Zanella	Kantek,	ICMBio/CMA,	Santos,	SP
Eduardo	Eizirik,	PUC/RS,	Porto	Alegre,	RS
Fabricio	Rodrigues	dos	Santos,	UFMG,	Belo	Horizonte,	MG
Mariana	Freitas	Nery,	Unicamp,	Campinas,	SP
Pedro	Manoel	Galetti	Junior,	UFSCar,	São	Carlos,	SP
Sibelle	Torres	Vilaça,	ITV,	Belém,	PA
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15h30 – 17h00 PRÊMIOS
Prêmio/Award	Milton	Krieger	 Sala Tiradentes E
Sponsor:	Prof.	Dr.	Henrique	Krieger	
Thematic Area: Microorganism	Genetics
Expression	and	alternative	splicing	events	in	transcription	factors	genes	of	Trichophyton rubrum	reveal	insights	into	
its	infectious	mechanisms
Marcos	Eduardo	Ramos	Lopes,	USP,	Ribeirão	Preto,	SP
Towards	the	diversity	and	characterization	of	MAM	(Microbial	Anti-inflammatory	Molecule),	from	Faecalibacterium
Thaís	Cristina	Vilela	Rodrigues,	UFMG/Agroparistech,	Belo	Horizonte,	MG
The	disruption	of	Trans-sialidases	multigenic	family	affects	host	cell	response	during	Trypanosoma cruzi	infection
Marina	Ferreira	Batista,	UFMG,	Belo	Horizonte,	MG
Use	of	omics	tools	for	the	characterization	of	polyamine	uptake	and	biosynthesis	pathways	in	Klebsiella pneumoniae
Juliana	Baboghlian,	USF,	Bragança	Paulista,	SP
Expression,	structural	and	functional	characterization	of	a	potential	effector	protein	of	Moniliophthora perniciosa
Keilane	Silva	Farias,	UESC,	Itabuna,	BA

Prêmio/Award	Paulo	Sodero	Martins	 Sala Tiradentes F
Sponsor:	Prof.	Dr.	Romeu	Cardoso	Guimarães	
Thematic Area: Evolutionary	Genetics
Demographic	history	of	bearded	capuchin	monkey	(Sapajus libidinosus)	from	the	Caatinga	biome
Gustavo	Medina	Tavares,	UFRGS,	Porto	Alegre,	RS
Cryptic	diversity	in	Hypostomus	Lacépède,	1803	(Siluriformes:	Loricariidae),	from	tributaries	of	the	upper	Paraguay	
river,	Guaporé,	Juruena,	Madeira	and	Araguaia	basins
Victória	Joana	da	Silva	Müller,	UFMT,	Cuiabá,	MT
Genomics	of	adaptation	to	flooding	in	the	amazonian	understory	herb	Ischnosiphon gracilis	(Marantaceae)	along	
the	riparian	zone	of	the	Falsino	river
Deivid	Almeida	de	Jesus,	UFRJ,	Rio	de	Janeiro,	RJ
Characterization	of	transcripts	and	evolutionary	dynamics	of	the	fruitless	gene	in	species	of	the	genus	Drosophila
Ana	Carolina	Pires	das	Dôres,	UNESP,	São	José	do	Rio	Preto,	SP
A	conserved	retroinserted	pseudogene	reveals	a	common	origin	of	metacentric	and	subtelocentric	B	chromosomes	
in	Psalidodon	(Characiformes,	Characidae)
Lucas	Fortino	Lasmar,	UNESP,	Botucatu,	SP

17h00 – 19h00 SESSÃO DE PAINÉIS 
Os	resumos	com	letra A	deverão	ser	fixados	no	dia	13/09	-	quarta-feira	-	a	partir	das	10	horas	e	retirados	impreterivelmente	
até	as	10	horas	da	manhã	do	dia	14/09	-	quinta-feira.

19h30 – 22h30 GET TOGETHER DINNER
Os	alunos	devem	estar	às	19h15	no	restaurante.
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08h00 - 10h00 GENÉTICA NA PRAÇA
08h00	-	08h45	-	Retirada	de	material
Professores	do	Ensino	Médio	e	Fundamental
08h45	-	10h00	-	Palestra	
O	Papel	da	Genética	na	Biologia	Forense	(The role of Genetics in Forensic Biology)	 Auditório Praça
Speaker:	Cintia	Fridman,	USP,	São	Paulo,	SP
Chair:	Eliana	Maria	Beluzzo	Dessen,	USP,	São	Paulo,	SP

09h00 – 10h00 CONFERÊNCIAS
The	90	plus:	longevity	and	COVID-19	survival	 Auditório Teatro
Speaker:	Mayana	Zatz,	USP,	São	Paulo,	SP
Chair:	Ândrea	Ribeiro	dos	Santos,	UFPA,	Belem,	PA

The	FAIR	principles	in	Bioinformatics:		 Sala São João Del Rei 1	
Unleashing	the	power	of	public	data
Speaker:	Marcelo	Mendes	Brandão,	UNICAMP,	Campinas,	SP
Chair:	Gloria	Regina	Franco,	UFMG,	Belo	Horizonte,	MG

Consequences	of	ABHD16B	loss-of-function	on	male	fertility	in	cattle	 Sala São João Del Rei 2
Speaker:	Bertram	Brenig,	University	of	Goettingen,	Institute	of	Veterinary	Medicine,	Göttingen,	Germany
Chair: Flávia	Figueira	Aburjaile,	UFMG,	Belo	Horizonte,	MG

“One	health”	concept	and	resistance	of	microorganisms	 Sala Tiradentes A+B
Speaker:	Vasco	Ariston	de	Carvalho	Azevedo,	UFMG,	Belo	Horizonte,	MG
Chair:	Daniel	de	Assis	Santos,	UFMG,	Belo	Horizonte,	MG

10h30 - 12h00 GENÉTICA NA PRAÇA
10h30	–	11h15	-	Palestra
Vertentes	da	Genética	Humana	(Aspects of Human Genetics)	 Auditório Praça
Speaker:	Silviene	Fabiana	de	Oliveira,	UnB,	Brasília,	DF
Chair:	Eliana	Maria	Beluzzo	Dessen,	USP,	São	Paulo,	SP

11h15	–	12h00	-	Palestra
Desafios	do	Ensino	da	Genética	na	sociedade	contemporânea		 Auditório Praça	
(Challenges of Teaching Genetics in Contemporary Society)
Speaker:	Maria	de	Nazaré	Klautau	Guimaraes,	UnB,	Brasília,	DF
Chair: Eliana	Maria	Beluzzo	Dessen,	USP,	São	Paulo,	SP

10h30 – 12h00 SIMPÓSIOS E MESAS-REDONDAS
Pharmacogenomics:	searching	for	a	personalized	medicine	 Auditório Teatro
Chair:	Fernanda	Rodrigues	Soares,	PPGCS/UFTM,	Uberaba,	MG
Benefits	of	pharmacogenomics	in	admixed	populations	in	the	Amazon
Ney	Pereira	Carneiro	dos	Santos,	UFPA,	Belem,	PA
Pharmacogenetics	of	tacrolimus	in	pediatric	liver	transplant	patients
Mariana	Rodrigues	Botton,	HCPA,	Porto	Alegre,	RS
Population	pharmacogenetics	and	genomic	ancestry
Fernanda	Rodrigues	Soares,	PPGCS/UFTM,	Uberaba,	MG	

Unraveling	the	role	of	lncRNAs:	past,	present	and	future	 Sala São João Del Rei 1
Chair: Gloria	Regina	Franco,	UFMG,	Belo	Horizonte,	MG
Past
Gloria	Regina	Franco,	UFMG,	Belo	Horizonte,	MG
Present
Paulo	de	Paiva	Rosa	Amaral,	INSPER,	São	Paulo,	SP
Future
Mainá	Bitar,	QIMR,	Brisbane,	Australia

RNAi	B2F:	Bench	to	Farm	 Sala São João Del Rei 2
Chair: Henrique	Marques-Souza,	UNICAMP,	Campinas,	SP
Challenges	and	opportunities	for	the	RNAi	technology	in	Agriculture
Hugo	Bruno	Correa	Molinari,	Diretor	de	Pesquisa	e	Desenvolvimento	-	SEMPRE	AgTech/WIN
RNAi	technology	at	Bayer:	history	and	solution	for	pest	control
Renato	Assis	de	Carvalho,	Bayer	Crop	Science
RNA	Technology:	challenges	and	developing	RNAi-based	solutions	for	crop	plants
Maria	Fatima	Grossi-de-Sa,	EMBRAPA	/UCB,	Brasilia,	DF

Thursday	–	14	Sep,	2023
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Drug	resistance	 Sala Tiradentes A+B
Chair:	Daniel	de	Assis	Santos,	UFMG,	Belo	Horizonte,	MG
Studies	about	antimicrobial	resistance	dissemination	by	Enterobacteriaceae	in	Brasília,	DF,	Brazil
Tatiana	Amabile	Campos,	UnB,	Brasília,	DF
Last	of	fungal	pathogens	in	Brazil:	From	Candida auris	to	other	emergent	threats
Manoel	Marques	Evangelista	de	Oliveira,	IOC/FIOCRUZ,	Rio	de	Janeiro,	RJ
From	the	environment	to	the	host:	fungal	virulence	and	antifungal	resistance	mechanisms	under	the	‘one	health’	
perspective
Daniel	de	Assis	Santos,	UFMG,	Belo	Horizonte,	MG

10h30 – 12h00 PRÊMIOS
Prêmio/Award	Horácio	Schneider	 Sala Tiradentes C+D
Sponsor: Profa.	Dra.	Maria	Iracilda	da	Cunha	Sampaio	
Thematic Area: Animal	Genetics	and	Animal	Breeding
Development	of	a	SNP	panel	for	geographic	assignment	and	population	monitoring	of	jaguars	(Panthera onca)
Gabriele	Zenato	Lazzari,	PUC/RS,	Porto	Alegre,	RS
When	paleontology	meets	genomics:	description	of	the	complete	mitochondrial	genomes	of	two	species	of	saber-
toothed	cats	(Felidae:	Machairodontinae)
Igor	Henrique	Rodrigues	Oliveira,	UFMG,	Belo	Horizonte,	MG
Gene	co-expression	networks	of	hepatic	tissue	associated	with	ribeye	area	in	Nellore	Cattle
Thaís	Ribeiro	da	Silva,	ESALQ/USP,	Piracicaba,	SP
Assessing	accuracy	of	genotype	imputation	using	different	SNP	densities	in	Amazonian	fish	Colossoma macropomum	
John	Fredy	Gomez	Agudelo,	UNESP,	Jaboticabal,	SP
Evaluation	of	a	low-density	SNP	panel	and	imputation	for	genomic	selection	of	resistance	to	Aeromonas hydrophila	
infection	in	the	fish	pacu	(Piaractus mesopotamicus)
Shisley	Cristina	da	Silva	Manso,	UNESP,	Jaboticabal,	SP

Prêmio/Award	Crodowaldo	Pavan	 Sala Tiradentes E+F
Sponsor:	MutaGen	–	Associação	Brasileira	de	Mutagênese	e	Genômica	Ambiental	-		
Thematic Area: Mutagenesis,	Cyto,	and	Genotoxicity	
Role	of	ADP-ribosylation	in	the	autophagy	pathway
Dulce	María	González	Duré,	IQ/USP,	São	Paulo,	SP
Identification	of	genes	that	regulate	cell	death	by	parthanatos
Penélope	Valente,	USP,	São	Paulo,	SP
Molecular	roles	of	ADP-ribosyl	hydrolases	and	apoptosis-inducing	factor	in	mediating	cell	death	by	parthanatos
Priscilla	Doria	de	Mattos,	USP,	São	Paulo,	SP
DNA	damage	response	kinetics	induced	by	arsenic	exposure	in	human	fibroblastos
Alvaro	Jose	Benitez	De	Leon,	UFOP,	Ouro	Preto,	MG
Biological	behavior	of	lncrna	SBF2-AS1	concomitant	with	resveratrol	treatment	in	bladder	carcinoma
Edymara	dos	Anjos	Oliveira,	UFOP,	Ouro	Preto,	MG	

12h00 – 14h00 REUNIÃO
Reunião	dos	Ex-Presidentes	da	Sociedade	Brasileira	de	Genética

13h00 – 14h00 CONFERÊNCIAS TÉCNICAS
Sinapse	Biotecnologia
Boas	Práticas	na	Técnica	de	Pipetagem.	Do	básico	ao	avançado.		 Sala São João Del Rei 1	
Obtenha	os	resultados	que	você	precisa
Speaker:	Alexander	Lima,	Gerente	de	Produtos	Gilson	

Gencell
Powerful	NGS	data	analysis	-	from	variant	detection		 Sala São João Del Rei 2	
to	reporting	in	minutes
Speaker:	Mariana	Braga	Monteiro,	Production	Support	team	lead,	Varsome.com	Saphetor

14h00 – 18h00 GENÉTICA NA PRAÇA
Oficinas	de	Genética
1.	O	recurso	didático	multimídia	“Baralho	Genômico”	no	ensino	da	Genética	
Maria	de	Nazaré	Klautau	Guimaraes,	Departamento	de	Genética	e	Morfologia,	Universidade	de	Brasília,	DF
Versão multimídia do Baralho genômico, que permite trabalhar a organização de diferentes genes ao longo do cromossomo, bem 
como visualizar a natureza das variações alélicas, e sua aplicação em sala de aula do ensino médio e superior.

2.	Biocanções:	cantando	o	conhecimento	em	genética
Francisco	Prosdocimi	e	banda.	Instituto	de	Bioquímica	Médica	Leopoldo	de	Meis	(IBqM),	Universidade	Federal	do	Rio	de	Janeiro,	RJ
Repertório de canções sobre temas baseados em genética, ecologia e evolução.
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3.	Leis	de	Mendel	e	exceções
Fabrício	Alves	Rodrigues,	Iderval	da	Silva	Jr.	Sobrinho	e	Elaine	Cristina	Castelhano	-	Universidade	Federal	de	Jataí,	GO
Um jogo que ajuda a compreender os padrões de herança. Duas equipes adversárias, que representarão investigadores forenses, 
tem o objetivo de descobrir, por meio de pistas, quem são os pais de uma criança perdida

4.	Genética	do	Alcoolismo	/	Comportamento
Renato	Elias	Moreira	Júnior	/	Ana	Lúcia	Brunialti	Godard	-	Universidade	Federal	de	Minas	Gerais
Modelos do cérebro mostrando as regiões afetadas pelo álcool com explicações visuais e narradas. Variados modelos didáticos do 
Laboratório de Genética Animal e Humana da UFMG.

5.	Ensino	de	Pleiotropia	nas	aulas	de	Genética
Izinara	Rosse	da	Cruz	-	Universidade	Federal	de	Outo	Preto
Atividades práticas de bioinformática para o ensino de pleiotropia. 

6.	Genética	para	crianças
Maria	Eliza	Soares	Queiroz	-	Instituto	Nacional	do	Câncer	–	INCA
A atividade tem por objetivo expandir o congresso e fazer um espaço para que as escolas pudessem levar os alunos para um lugar 
reservado, afim de escutarem sobre genética, de uma forma didática e que todos entendessem. Com atividades de colorir, desenhar, 
escutar, interagir. 

7.	Alelos	e	cores:	integrando	transcrição,	tradução	e	interações	alélicas
Adlane	Vilas-Boas	Ferreira,	Lorrayne	Evangelista	de	Sousa	-	1Universidade	Federal	de	Minas	Gerais	(UFMG),	Instituto	de	Ciências	
Biológicas,	Departamento	de	Genética,	Ecologia	e	Evolução,	Programa	de	Pós-Graduação	em	Genética,	Belo	Horizonte,	MG
A oficina permite um mergulho nas bases moleculares dos diferentes tipos de interações gênicas como a dominância completa, 
codominância e a dominância incompleta. A atividade também constitui uma oportunidade de integrar e aprofundar em outros 
tópicos da Genética, como transcrição, tradução, expressão gênica, fenótipo e genótipo, bem como estimular a capacidade 
investigativa dos estudantes.

8.	Aprendendo	genética	com	jogos	e	atividades	interativas
Eliana	Dessen	(coordenação)	–	Depto	de	Genética	e	Biologia	Evolutiva,	IBUSP
• Seleção	natural:	o	caso	das	joaninhas	-	Lyria	Mori,	Cristina	Yumi	Miyaki	e	Maria	Cristina	Arias	-	IBUSP - A atividade trabalha 
conceitos básicos de genética e evolução, e mostra, de forma lúdica e visual os efeitos que mudanças ambientais podem causar nas 
frequências alélica e fenotípica de uma população, aqui representada por um grupo de joaninhas. 

• Os	tentilhões	de	Galápagos:	o	que	Darwin	não	viu,	mas	os	Grants	viram	-	Lyria	Mori,	Cristina	Yumi	Miyak,	Maria	Cristina	Arias	-	
IBUSP - Simulação do que ocorre na natureza em relação à disponibilidade de recursos alimentares e as características morfológicas 
que possibilitam a utilização destes recursos.

• Micromonte	–	Luiz	Gustavo	Oliveira,	Eliana	Dessen,	Maria	Ligia	Carvalhal	-	ICBUSP,	IBUSP - Um jogo que envolve não só a 
observação dos modelos e esquemas dos microrganismos com as respectivas estruturas e organelas intracelulares, mas também 
agilidade na captura das peças (estruturas e organelas) necessárias para a montagem do micróbio selecionado.

• Cara	a	cara	com	a	célula	–	Berto,	C.	,	Constant	Pires	e	Maria	Ligia	Carvalhal	-	ICBUSP - Um jogo divertido e diferente para 
aprender sobre as células e suas estruturas. Para tanto, basta fazer perguntas “bem feitas” e descobrir qual é a célula que está na 
mão do adversário. Para professores serve para trabalhar, em sala de aula, o conceito de célula e suas correspondentes organelas e 
estruturas.

9.	Workshop	 -	A	voz	de	Mendel:	uma	proposta	pedagógica	para	produzir	canções	 inspiradas	em	
temas	da	genética
Maestro	Erivaldo	Fraga,	BioMed,	UFRJ,	Rio	de	Janeiro,	RJ
Ementa:	No workshop o maestro Erivaldo Fraga vai orientar um grupo de estudantes participantes, a produzir uma poesia com 
temática de genética.

14h00 – 15h30 SIMPÓSIOS E MESAS-REDONDAS
The	genetic	contribution	on	mental	disorders	 Auditório Teatro
Chair: Sintia	Iole	Belangero,	EPM/UNIFESP,	São	Paulo,	SP
Genetics	transcends	diagnostic	limits	in	Psychiatry
Sintia	Iole	Belangero,	EPM/UNIFESP,	São	Paulo,	SP
Exploring	the	contribution	of	genomic	factors	and	childhood	maltreatment	to	the	susceptibility	to	psychiatric	
disorders	in	adulthood	
Luciana	Tovo	Rodrigues,	UFPel,	Pelotas,	RS
Is	there	a	role	for	caffeine-related	genes	in	ADHD	susceptibility?
Julia	Pasqualini	Genro,	UFCSPA,	Porto	Alegre,	RS

Abiotic	Stress	Responses	in	Plants	 Sala São João Del Rei 1
Chair: Antonio	Costa	de	Oliveira,	UFPel,	Pelotas,	RS	
WRKY	transcription	factors:	genomic	architecture	and	dynamics
Antonio	Costa	de	Oliveira,	UFPel,	Pelotas,	RS	
Surviving	water	stress:	The	resilience	of	trees	compared	to	non-perennial	plants
Rogério	Margis,	UFRGS,	Porto	Alegre,	RS
What	do	we	know	about	flowering	transition	in	sugarcane?
Katia	Castanho	Scortecci,	UFRN,	Natal,	RN
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Evolutionary	and	demographic	history	of	mammals:		 Sala São João Del Rei 2	
what	are	new	data	and	analysis	tools	revealing?
Chair: Maria	Cátira	Bortolini,	UFRGS,	Porto	Alegre,	RS
Prediction	of	adaptive	behavioral	phenotypes	in	primates	using	machine	learning
Maria	Cátira	Bortolini,	UFRGS,	Porto	Alegre,	RS
Evolutionary	biology	of	neotropical	mammals:	applications	in	taxonomy	and	conservation
Fabrício	Rodrigues	dos	Santos,	UFMG,	Belo	Horizonte,	MG	
Intraspecific	diversification	in	the	Pampa:	an	approach	to	Ctenomys torquatus	using	RAD-seq	data
Thales	Renato	Ochotorena	Freitas,	UFRGS,	Porto	Alegre,	RS	
Complex	evolutionary	histories	of	carnivores	revealed	through	genomic	analyses
Eduardo	Eizirik,	PUC,	Porto	Alegre,	RS

Regulation	of	gene	expression	 Sala Tiradentes A+B
Chair:	Nilce	Maria	Martinez	Rossi,	USP,	Ribeirão	Preto,	SP
Regulatory	circuits	and	transporters	involved	in	iron	and	zinc	homeostasis	in	Chromobacterium violaceum
José	Freire	da	Silva	Neto,	USP,	Ribeirão	Preto,	SP
RNAseq	revealed	the	link	between	gene	expression	and	alternative	splicing	networks	in	response	to	stress:		
a	meta-analysis
Nilce	Maria	Martinez	Rossi,	USP,	Ribeirão	Preto,	SP
Evolutionary	conserved	RNase	complexes	at	the	center	of	control	of	gene	expression
Carla	Columbano	de	Oliveira,	USP,	São	Paulo,	SP

14h00 – 15h30 PRÊMIOS
Prêmio/Award	Newton	Freire	Maia	 Sala Tiradentes C+D
Sponsor:	Profa.	Dra.	Eleidi	Alice	Chautard	Freire	Maia
Thematic Area:	Human	and	Medical	Genetics,	Pharmacogenetics
PPAR	alpha	gene	regulation	by	microRNAs	in	hepatocarcinoma	cell	lines
Ana	Paula	Simedan	Vila,	FAMERP,	São	José	do	Rio	Preto,	SP
Novel	breast	cancer	predisposing	genes	identified	in	Brazilian	families	with	hereditary	breast	cancer
Gabriel	Bandeira	do	Carmo,	USP,	São	Paulo,	SP
Exome-wide	association	study	reveals	the	erap1	gene	as	a	covid-19	citokyne	storm	biomarker	in	the	amazon	population
Maria	Clara	da	Costa	Barros,	UFPA,	Belem,	PA
Mitogenomes	and	demographic	history	of	south	Native	American	peoples:	identifying	a	case	of	cultural	genocide
Mariana	Daniela	Del	Carmen	Marcano	Ruiz,	UFRGS,	Porto	Alegre,	RS
Long	noncoding	RNAs	expression	profile	in	organoids	derived	from	malignant	effusions	of	serous	ovarian	
carcinomas:	an	ex	vivo	model	to	investigate	therapy	response
Naiade	Calanca,	UNESP,	Botucatu,	SP

Prêmio/Award	Darcy	Fontoura	de	Almeida	 Sala Tiradentes E+F
Sponsor:	Sociedade	Brasileira	de	Genética
Thematic Area:	Bioinformatics	Applied	to	Omics	
Biological	interpretation	of	transcriptomic	data	at	the	isoform	leve
Izabela	Mamede	Costa	Andrade	da	Conceição,	UFMG,	Belo	Horizonte,	MG
Identifying	cellular	markers	of	focal	cortical	dysplasia	type	II	with	cell-type	deconvolution	and	single-cell	signatures
Isabella	Cotta	Galvão,	UNICAMP,	Campinas,	SP
Identification	of	potential	inhibitors	of	BPV1	E6	oncoprotein	through	structure-based	virtual	screening	and	drug	
repurposing	studies
Lucas	Alexandre	Barbosa	de	Oliveira	Santos,	UFS,	Aracajú,	SE
Local	ancestry	inference	in	the	MHC	locus:	methodological	challenges
Heloísa	de	Souza	Andrade,	IB/USP,	SAão	Paulo,	SP
Transposable	elements	and	alu	diversity	in	Macaca	genomes	(Catarrhini,	Primates)
Thais	Azevedo	Cardoso,	UFPA,	Belém,	PA

16h00 – 17h30 ASSEMBLEIA
Assembleia	Geral	Ordinária	da	SBG	 Auditório Teatro

17h30 – 19h30 SESSÃO DE PAINÉIS
Os	resumos	com	letra B	deverão	ser	fixados	no	dia	14/09	-	quinta-feira	-	a	partir	das	10	horas	e	retirados	impreterivelmente	
até	as	10	horas	da	manhã	do	dia	15/09	-	sexta-feira.
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Friday	–	15	Sep,	2023

09h00 – 10h00 CONFERÊNCIAS 
Highly	conserved	cellular	machinery	controls	organogenesis		 Auditório Teatro	
and	stem	cell	niche	function
Speaker: Kacy	Lynn	Gordon,	University	of	North	Carolina,	Chapel	Hill,	USA
Chair:	Marcus	de	Melo	Teixeira,	UnB,	Brasília,	DF

Evolution	and	structure	of	holocentric	chromosomes	in	plants	 Sala São João Del Rei 1
Speaker: Andrea	Pedrosa	Harand,	UFPE,	Recife,	PE
Chair:	Ana	Maria	Benko	Iseppon,	UFPE,	Recife,	PE

Using	double	cut	in	vitro	assembled	CRISPR/Cas9	to	modify		 Sala Tiradentes A+B	
the	genome	of	Coccidioides posadasii
Speaker:	Bridget	Marie	Barker,	Northern	Arizona	University,	Arizona,	USA
Chair:	Marcia	Giambiagi	de	Marval,	UFRJ,	Rio	de	Janeiro,	RJ

09h00 – 10h00 FÓRUM
Fórum	da	Pós	Graduação	-	Área	de	Ciências	Biológicas	I,	CAPES	 Sala São João Del Rei 2
(Graduate Forum - Biological Sciences Area I, CAPES)
Coordinator:	Célia	Maria	de	Almeida	Soares,	UFG,	Goiânia,	GO

Valdir	de	Queiroz	Balbino,	UFPE,	Recife,	PE

10h30 – 12h00 SIMPÓSIOS E MESAS-REDONDAS
New	approaches	in	the	study	of	neuropsychiatric	disorders	 Auditório Teatro
Chair:	Iscia	Lopes	Cendes,	UNICAMP,	Campinas,	SP	
Genetic	and	epigenetic	approaches	as	predictive	models	in	mental	disorders
Marcos	Leite	Santoro,	EPM/UNIFESP,	São	Paulo,	SP
Multiomics	strategies	applied	to	the	study	of	epilepsies
Iscia	Lopes	Cendes,	UNICAMP,	Campinas,	SP	
Genome-wide	association	study	applied	to	investigate	the	biology	underlying	attention-deficit	hyperactivity	disorder
Diego	Luiz	Rovaris,	USP,	São	Paulo,	SP

Contributions	of	the	Omics	era	to	the	selection	of	microorganisms		 Sala São João Del Rei 1	
of	interest	for	industrial	Biotechnology
Chair:	Izinara	Rosse	da	Cruz,	UFOP,	Ouro	Preto,	MG	
Identification	of	genomic	profile	related	to	traits	relevant	to	industrial	fermentation	processes	in	cachaça	yeast	strain
Izinara	Rosse	da	Cruz,	UFOP,	Ouro	Preto,	MG
Bioinformatic	tools	applied	to	microbiome	analysis	through	metagenomic	data
Rommel	Thiago	Jucá	Ramos,	UFPA,	Belem,	PA	
Omic	analyzes	for	understanding	lignocellulose	metabolism	in	Trametes villosa
Fernanda	Badotti,	CEFET-MG,	Belo	Horizonte,	MG

Genomics	for	conservation	and	development	of	the	bioeconomy		 Sala São João Del Rei 2	
in	the	Amazon?
Chair:	Igor	Guerreiro	Hamoy,	ISARH/UFRA,	PA	
Transcriptomic	insights	on	fruit	ripening	of	two	varieties	of	Amazon	açaí	palm	(Euterpe oleracea	Mart.)
Artur	Luiz	da	Costa	da	Silva,	UFPA,	Belém,	PA	
Genomics	applied	to	the	study	of	Brazilian	Biodiversity
Alexandre	Luis	Padovan	Aleixo,	ITV,	Belem,	PA	
Genomics	applied	to	fish	farming	of	Amazonian	species
Igor	Guerreiro	Hamoy,	ISARH/UFRA,	PA	

Mechanisms	of	Pathogenicity	 Sala Tiradentes A+B
Chair:	Renato	Santana	Aguiar,	UFMG,	Belo	Horizonte,	MG
Virus	diversity	associated	to	pathogenesis	of	severe	diseases
Renato	Santana	Aguiar,	UFMG,	Belo	Horizonte,	MG
Effects	of	subinhibitory	concentrations	of	ciprofloxacin	on	biofilm	formation	and	expression	of	virulence	associated	
genes	by	Staphylococcus saprophyticus
Marcia	Giambiagi	de	Marval,	UFRJ,	Rio	de	Janeiro,	RJ
The	ongoing	evolution	and	diversity	of	SARS-CoV-2	in	a	population	with	high	hybrid	immunity	in	Brazil
Felipe	Gomes	Naveca,	FIOCRUZ/RJ,	Rio	de	Janeiro,	RJ
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Plant	responses	to	biotic	stresses	-	developing	new	tools	to	fight	back	 Sala São João Del Rei 1
Chair:	Marcio	Alves	Ferreira,	UFRJ,	Rio	de	Janeiro,	RJ
Analysis	of	the	banana	leaf	transcriptome	and	miRNAs	in	the	resistance	response	to	Pseudocercospora musae
Robert	Neil	Gerard	Miller,	UnB,	Brasília,	DF
Soybean	molecular	breeding	and	genomics	for	disease	resistance
Francismar	C.	Marcelino-Guimarães,	EMBRAPA	Soja,	Londrina,	PR
Unveiling	plant	molecular	responses	to	cotton	boll	weevil	(CBW)	infestation
Marcio	Alves	Ferreira,	UFRJ,	Rio	de	Janeiro,	RJ

12h00 – 13h00 PREMIAÇÃO E ENCERRAMENTO
Premiação	e	Encerramento	do	68o	Congresso	Brasileiro	de	Genética	 Auditório Teatro
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Genética Humana e Médica, Farmacogenética
Genética e Melhoramento Animal

Genética e Melhoramento de Plantas
Genética de Micro-organismos

Bioinformática Aplicada às Ômicas
Mutagênese, Cito e Genotoxicidade
Pesquisa em Ensino de Genética

Genética Evolutiva
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Genética Humana e Médica, Farmacogenética......................................................................................61
Molecular	targets	for	SARS-CoV-2	using	bioinformatics:	Use	of	the	Citespace	tool	and	main	impacts	on	science	
during	the	pandemic	...............................................................................................................................................................................................................62

Decontamination	of	Streptomyces	BRB040	whole	genome	sequencing	reads	for	genomic	mining	........................................... 63

Optimizing	brain	tissue	dissociation	for	single-cell	sequencing	of	focal	cortical	dysplasias	........................................................... 64

HOXD10,	the	unexpected	tumor	suppressor	in	osteosarcoma	progression	..............................................................................................65

MiR-195b	Expression	In	Breast	Tumors	Patients	From	North	Brazil	............................................................................................................. 66

Insights	from	the	molecular	characterization	of	bone	sarcomas	.....................................................................................................................67

Founder	effect	for	genetic	epidemiological	profiles	of	South	American	Mennonites	.......................................................................... 68
Eduardo	Delabio	Auer;	Caroline	Grisbach;	Gabriela	Canalli	Kretzschmar;	Ana	Luiza	Sprotte	Mira;	Kathleen	Lietke	Kolb;	Lucas	
Concolato	da	Cruz;	Fabiana	Leão	Lopes;	Angelica	Beate	Winter	Boldt

Clinical	and	molecular	aspects	associated	with	anosmia	and	ageusia	symptoms	in	patients	with	Covid-19	.........................69
Isabela	Lorraine	Braga	da	Paz;	João	Locke	Ferreira	de	Araújo;	Hugo	José	Alves;	Renata	Eliane	de	Ávila;	Gustavo	Gomes	Resende;	
Mauro	Martins	Teixeira;	Renato	Santana	de	Aguiar;	Renan	Pedra	de	Souza;	Diana	Bahia

Multidimensional	analysis	of	miRNA	Panel	in	plasma	samples	from	Elite	endurance	athletes	during	a	Maximal	
Aerobic	Exercise	.......................................................................................................................................................................................................................70

Adrieli	Dill;	Caleb	Guedes	Miranda	dos	Santos;	Dailson	Paulucio;	Rodolfo	Velasque;	Raphael	Xavier;	Carlos	Alberto	Ramírez	Sánchez;	
Fernando	Pompeu

Analysis	of	the	phenotypic	impact	and	familial	segregation	of	a	GCK-MODY	mutation	......................................................................71
Amanda	Ferreira	Andrade;	Ritiele	Bastos	de	Souza;	Gabriella	de	Medeiros	Abreu;	Verônica	Marques	Zembrzuski;	Ana	Carolina	
Proença	da	Fonseca;	Marília	Bernado;	Roberta	Magalhães	Tarantino;	Melanie	Rodacki;	Lenita	Zajdenverg;	Mário	Campos	Junior

Interaction	between	PTSD-PRS	and	traumatic	experiences	increases	the	risk	of	developing	PTSD	in	women	
victims	of	sexual	assault	.......................................................................................................................................................................................................72

Amanda	Victória	Gomes	Bugiga;	Vanessa	Kiyomi	Ota;	Adrielle	Martins	Oliveira;	Bruno	Messina	Coimbra;	Andrea	Feijó	Mello;	Marcelo	
Feijó	de	Mello;	Carolina	Muniz	Carvalho;	Sintia	Iole	Belangero

Novel	anticancer	molecules	from	the	ethanolic	extract	of	the	fungus	Trichoderma asperelloides	.................................................73
Ana	Carolina	Rodrigues	de	Oliveira;	Flávia	Ivair	Santiago	de	Oliveira;	Ana	Flávia	Bráz;	Bárbara	Gomes	Kunzmann;	Marliete	Carvalho	da	
Costa;	Jamil	Silvano	de	Oliveira;	Tiago	Antônio	de	Oliveira	Mendes;	Uener	Ribeiro	dos	Santos;	Jane	Lima	dos	Santos;	Adriana	Abalen	
Martins	Dias

Correlation	between	genomic	variants	and	the	global	epidemiology	of	Covid-19.................................................................................. 74
Ana	Caroline	Alves	da	Costa;	Laura	Patrícia	Albarello	Gellen;	Marianne	Rodrigues	Fernandes;	Rita	de	Cássia	Calderaro	Coelho;	
Francisco	Cezar	Aquino	de	Moraes;	Maria	Clara	Leite	Calderaro;	Lilian	Marques	de	Freitas;	Kaio	Evandro	Cardoso	Aguiar;	Sidney	
Emanuel	Batista	dos	Santos;	Ney	Pereira	Carneiro	dos	Santos

Characterization	of	differentially	expressed	transcripts	in	primary	human	hepatocytes	treated	with	Metformin	..................75
Ana	Gabrielle	Batista	de	Melo;	Izabela	Mamede	Costa	Andrade	da	Conceição;	Marcelo	Rizzatti	Luizon;	Glória	Regina	Franco

New	Eremanthus erythropappus	extracts	are	selective	for	mammary	tumor	cells	................................................................................76
Ana	Luiza	Vargas	Mendes;	Gislaine	Gonçalves	Rocha;	Laryssa	Aparecida	Sales	Barbosa;	Raoni	Pais	Siqueira;	Ademar	Alves	da	Silva	
Filho;	Thaise	Gonçalves	Araújo

PPAR	alpha	gene	regulation	by	microRNAs	in	hepatocarcinoma	cell	lines	..............................................................................................77
Ana	Paula	Simedan	Vila;	Vitória	Scavacini	Possebon;	Nathalia	Perpétua	Peres;	Bianca	Barbério	Bogdan	Tedeschi;	Ludimila	Leite	
Marzochi;	Caroline	Izak	Cuzziol;	Rosa	Sayoko	Kawasaki-Oyama;	Érika	Cristina	Pavarino;	Márcia	Maria	Urbanin	Castanhole-Nunes;	Eny	
Maria	Goloni-Bertollo

Role	of	robo1	in	the	retina	of	humanized	mouse	model	of	sickle	cell	anemia	...........................................................................................78
Ana	Rafaela	Carvalho	Monte;	Ana	Carolina	Lima	Camargo;	Ana	Vitória	Volpato	Jensen;	Gabrielle	Maria	Giovanna	da	Silva	Gonçalves;	
Kaline	Martins	da	Silva;	Júlia	Nicoliello	Pereira	de	Castro;	Fernando	Ferreira	Costa;	Monica	Barbosa	de	Melo

Natural	selection	on	HLA	loci and	the	emergence	of	Conserved	Extended	Haplotypes	(CEHs)	...................................................79
André	Silva	Maróstica;	Erick	da	Cruz	Castelli;	Diogo	Meyer

Nuclear	magnetic	resonance-based	metabolomics	enlighten	potential	biomarkers	for	Alzheimer’s	disease	early	
diagnosis	...................................................................................................................................................................................................................................... 80

André	Simões	Cadaxo;	Cíntia	Barros	Santos-Rebouças;	Gilson	Costa	dos	Santos	Júnior;	Daniel	Simplício	Torres;	Luciana	Branco	da	
Motta;	Ana	Paula	Valente

Analysis	of	the	mutation	profile	in	different	levels	of	cellularity	in	pancreatic	cancer	.......................................................................... 81
Andrey	Henrique	Gama	Pinheiro;	Giovanna	Chaves	Cavalcante
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Polycystic	ovary	syndrome	and	the	rs895819	polymorphism	in	the	gene	encoding	microRNA-27A	...........................................82
Anna	Laura	de	Souza	Luz;	Alessandra	Bernadete	Trovó	de	Marqui;	Roberta	da	Silva	Carneiro;	Marco	Fábio	Prata	Lima;	Mariana	
Kefálas	de	Oliveira	Gomes;	Mariangela	Torreglosa	Ruiz	Cintra

Implementation	of	Array-CGH	as	the	first	test	for	the	molecular	cytogenetic	diagnosis	of	patients	in	the	
Reference	Center	for	Rare	Diseases	of	the	National	Institute	Fernandes	Figueira/Fiocruz.	............................................................ 83

Anna	Luiza	Vaz	Serrão;	Carlos	Roberto	da	Fonseca;	Naiara	Gomes	da	Silva;	Ingrid	Bendas	Teres;	Natalia	Monte	Faissol;	Guilherme	
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The	impacts	of	the	establishment	of	Brazilian	genetic	profile	databases	on	crime	resolution	from	2014	to	2022	.................84
Anthony	Gabriel	Lisboa	Figueiredo;	Arthur	Vasconcelos	Benites;	Laís	Cristina	Santos	Cordeiro;	Cinara	Alves	Ferreira;	Reyjane	Oliveira	
Silva;	Sandy	Ingrid	Aguiar	Alves
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MOLECULAR TARGETS FOR SARS-COV-2 USING BIOINFORMATICS: USE OF THE 
CITESPACE TOOL AND MAIN IMPACTS ON SCIENCE DURING THE PANDEMIC. 

 
 

 
Abstract:  
The record of a new acute respiratory syndrome (COVID-19) in China at the end of 2019 generated a public 
health alert worldwide. Since its discovery, an infection caused by SARS-CoV-2 has been studied and presents 
a challenge in identifying drugs that can act in the prevention or treatment of the disease. The objective of this 
work was to investigate the current state of knowledge about bioinformatics in the identification of molecular 
targets for the development of vaccines and drugs against SARS-CoV2. Analyzes of molecular targets used 
during the pandemic were carried out through the CiteSapce Program. The works listed from 2019 to the first 
half of 2022 were researched. The year with the highest number of contributions involving the search for 
therapeutic targets for Covid-19 through bioinformatics was 2021. The research groups that produced the most 
were those of Indian origin and followers from China and the United States. Brazil was the tenth country with 
the highest frequency of participation in publications but with zero centrality. The main targets studied were 
the ACE2 enzyme and the Spike glycoprotein, using tools such as molecular docking. The aid of bioinformatics 
tools for the search for therapeutic targets can contribute to a more assertive response and even predict possible 
drug toxicities, optimizing time and spending resources on research. The efforts generated during a pandemic 
to identify molecular targets through bioinformatics analyzes were important, mainly due to the urgency and 
control of the situation. These data help identify existing gaps in pharmacogenetics applied to SARS-CoV-2, 
contributing to future studies. 
Palavras-chave: Molecular target; Computational model; Coronavirus; Pharmacogenetics;  
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DECONTAMINATION OF STREPTOMYCES BRB040 WHOLE GENOME SEQUENCING 
READS FOR GENOMIC MINING 

 
 

 
Abstract:  
Despite the usual precautions, contamination of genomic DNA samples is not uncommon and can critically 
compromise the analysis of whole-genome sequencing data from microorganisms, impairing all further 
analysis. Thanks to advances in software and bioinformatics techniques, it is possible to mitigate this problem 
so as not to lose all data obtained in a whole-genome sequencing contaminated with the DNA of another 
bacterium. In the present work, it was verified that the sequencing reads from Streptomyces sp. BRB040 
performed by HiSeq System platform (Illumina Inc., San Diego, USA) were contaminated with the genome of 
Bacillus licheniformis. To remove contamination from Streptomyces sp. BRB040 used a set of tools found on 
the Galaxy platform. To isolate the genome of the contaminating organism, the contaminated reads were 
treated as a metagenome, being assembled using the metaSPAdes tool. The large sequence of just over 4mb 
was identified as Bacillus licheniformis by the online executable TYGS (Type Strain Genome Server). With 
the contaminating organism identified, its genome was used as a filter to remove sequencing readings capable 
of aligning with the sequence of Bacillus licheniformis. For this step, Bowtie software was used. With the 
removal of contaminating reads, assembly was performed using the SPAdes software, resulting in a set of 117 
contigs with a total size of 7.9mb. With the removal of contaminating reads, assembly was performed using 
the SPAdes software, resulting in a set of 117 contigs with a total size of 7.9mb. The completeness of this 
genome checked via BUSCO was 95.9%. It was found that, in comparison with BRB040 contamination-free 
genome, total size of 8.2mb and completeness of 99.8%, there was a loss of 3.7% of the nucleotide sequences, 
which was similarly reflected in the completeness of the genome reduced in 3.9%. The genomic mining of 
both genomes with antiSMASH revealed the same number of 22 biosynthetic gene clusters, showing that the 
decontamination process, although it led to the loss of nucleotides, still allows the genomic data to be analyzed 
without major damage. These results show that it is possible, through simple tools available online, remove 
contamination from a genome while maintaining a data set still capable of providing valuable insights about 
the secondary metabolism of the target organism of the study. 
Palavras-chave: Genomic data treatment; Bioinformatics; Bacteriology; Natural products;  

Support / Acknowledgment  
This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
- Brasil (CAPES) - Finance Code 001 

 

63

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



OPTIMIZING BRAIN TISSUE DISSOCIATION FOR SINGLE-CELL SEQUENCING OF 
FOCAL CORTICAL DYSPLASIAS 

 
 

 
Abstract:  
Focal cortical dysplasias (FCDs) represent a distinct group of cortical development malformations and serve 
as a leading cause of epilepsy among children [1]. The International League Against Epilepsy (ILAE) 
classification recognizes both type IIa and IIb lesions in FCDs, which are characterized by disrupted cortical 
lamination and dysmorphic neurons [2]. The advent of single-cell genomics has revolutionized the field, 
enabling high-throughput sequencing of individual cells within complex tissues like the cerebral cortex. By 
harnessing this technology, our project aims to unravel the intricate cell types implicated in FCD lesions, 
shedding light on their molecular characteristics and advancing our understanding of this condition. For this 
study, we obtained tissue samples from donors diagnosed with FCD type IIb (n=5) and FCD type IIa (n=3), 
ranging in age from 3 to 40 years. Both dysplastic and control tissues were available for analysis. The protocol 
for nuclei extraction from human brain tissue was adapted from the Jabado laboratory [3]. In brief, the frozen 
tissue was dounce-homogenized and then incubated in a lysis buffer containing 0.1% NP-40. Subsequently, a 
29% iodixanol solution (Sigma) was used to purify the nuclei and remove debris. The recovered nuclei were 
resuspended and counted. To ensure their viability, the nuclei were evaluated under a microscope, with only 
round nuclei with intact membranes considered suitable for further analysis. We employed the Chromium 
system and the Multiome kit (10X Genomics) to construct libraries, enabling us to simultaneously measure 
chromatin accessibility (ATAC) and gene expression (3&#39; mRNA-seq) in individual nuclei. We conducted 
extensive optimization of the original tissue dissociation protocol to enhance the concentration of nuclei for 
single-cell analysis, while ensuring the recovery of high-quality nuclei and minimizing cellular debris and 
aggregates. Various parameters were tested, including lysis buffer duration, concentration, and centrifugation 
time. After multiple rounds of optimization, we successfully achieved systematic recovery of suspensions with 
high concentrations ranging from 3 to 3500 nuclei per microliter and an impressive 80-90% nuclear integrity. 
These optimizations were crucial in maximizing the capacity of the Chromium equipment, enabling us to load 
7-10,000 targeted recovery cores per sample. In total, we sequenced two FCD type IIb donors, resulting in 
11,924 unique cells. Among them, 8,943 cells were derived from the lesions, and 2,981 cells were obtained 
from adjacent tissues, with an average detection of 1,838 genes per cell. Cluster analysis using t-SNE revealed 
the presence of 8 major cell clusters, which will undergo further annotation using brain cell type markers to 
identify specific cell types involved in the disease process. Unlocking the potential of single-cell genomics for 
studying the molecular and cellular landscape poses challenges when working with frozen archived tissues, 
particularly in achieving a high-quality nuclei suspension. In this study, we addressed this limitation by 
identifying the optimal parameters for core extraction from cortical FCD tissues, which are crucial for 
subsequent single-cell library construction. By establishing these optimized protocols, we are paving the way 
for future investigations.  
Palavras-chave: single-cell; sequencing; cerebral cortex ; epilepsy ; FCD lesions 
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HOXD10, THE UNEXPECTED TUMOR SUPPRESSOR IN OSTEOSARCOMA 
PROGRESSION 

 
 

 
Abstract:  
Although multimodal therapeutic strategies have evolved significantly, about one third of pediatric patients 
affected with osteosarcoma (OS) suffer from post-surgical recurrence and metastases in the lungs and distant 
bones, with survival rates of only 20%. Over the last vicennium, different studies have pointed out the 
dysregulation of normal embryonic development signaling pathways as an intrinsic feature of the 
pathophysiology of pediatric tumors. In this context, we show that high levels of HOXD10, an active 
participant in the development of the axial and appendicular skeleton, is common in OS. Despite this, in terms 
of protein expression, there is an inverse correlation: lower levels of HOXD10 denote a worse prognosis, 
including greater tumor volume, inferior Huvos response and lower survival. This association was also 
confirmed in vitro, where HOXD10 silencing positively affects the viability/proliferation, clonogenicity, and 
invasiveness of SAOS-2 cells. Moreover, HOXD10 knockdown leads to an increase in the proliferative 
capacity and metastasis to distant organs of SAOS-2KD-derived intratibial tumors. RNA sequencing denoted 
that low levels of HOXD10 can lead to the dysregulation of the expression of spliceosome and proteasome 
components, with alterations in MHC class I processing and presentation of antigens, and a decrease in 
extracellular matrix proteins, all of which could lead to the greater aggressiveness that characterizes this 
pediatric tumor. 
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MIR-195B EXPRESSION IN BREAST TUMORS PATIENTS FROM NORTH BRAZIL 
 

 

 
Abstract:  
Breast cancer is the most prevalent cancer and the second leading cause of death among women worldwide. It 
has a complex etiology involving various factors such as external influences, genetic predisposition, and 
epigenetic modifications. It is known that miRNAs are present throughout all stages of breast cancer 
progression, playing critical roles in various cellular pathways, including cell proliferation, apoptosis, 
metastasis, recurrence, and resistance to chemotherapy. Considering that miRNAs exhibit abnormal expression 
during breast cancer development and their potential as molecular markers, the present work aimed to evaluate 
the expression profile of miR-195b in tumor and blood tissues of patients with breast ductal carcinoma in the 
population of Pará and verify its association with clinicopathological characteristics. For this purpose, 198 
tumor and peripheral blood samples from patients with breast ductal carcinoma were used. The miRNAs were 
isolated and converted to cDNA with a commercial kit and subjected to real-time quantitative PCR. The 
obtained data was subjected to analysis, visualization, and manipulation in Python, using open-source libraries 
such as Pandas and Seaborn. The results indicate an miR-195b increased expression in breast cancer patients. 
On average, miR-195b expression in tumor tissue was 78% higher compared to normal tissues. When 
comparing the expression levels in blood tissues, a 131% over expression was observed in the affected group. 
Regarding the molecular subtypes, in both tumoral and plasma samples, after applying the Kruskal-Wallis test 
with Dunn's correction for multiple comparisons, Luminal A and Luminal B are statistically distinguishable 
from all other subtypes (p< 0.05), except for themselves. No associations between miR-195b expression and 
clinicopathological characteristics were found. The literature suggests a contradictory role of miR-195 in breast 
cancer. While some studies have reported that miRNA-195 is decreased in breast tumors and its low expression 
level is associated with more aggressive tumor characteristics, such as larger tumor size, deeper invasion, and 
lymph node metastasis, suggesting this miRNA may act as a tumor suppressor. On the other hand, other authors 
reported an elevated miR-195 expression associated with a worse prognosis, and promoting tumor growth and 
resistance to treatment, suggesting that miRNA-195 may act as an oncogene in breast cancer. In this latter 
case, miR-195 expression is considered as a signature of a localized tumor, especially from Luminal A subtype. 
The results of the present work are partially concordant with this, as all used samples are from locally advanced 
breast tumors and in the studied population the higher miR-195b expression was observed in Luminal subtypes. 
Although the obtained results suggest that miR-195b may be useful as a diagnostic marker for screening of 
breast cancer patients, more studies are needed to fully understand the role of this miRNA and its clinical 
relevance in breast cancer. 
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INSIGHTS FROM THE MOLECULAR CHARACTERIZATION OF BONE SARCOMAS  
 

 

 
Abstract:  
Bone tumors are comprised of osteosarcomas, Ewing sarcomas, chondrosarcomas and osteoblastomas, that 
presents heterogeneous morphology, genetics and clinical behavior. While osteosarcomas have multiple 
structural changes with copy number, point mutations and complex events, other bone sarcomas are usually 
characterized by a translocation and few mutated genes. DNA methylation is an epigenetic modification that 
coordinate chromatin structure and regulates gene expression, determining cell type and function. This study 
characterized molecular alterations in bone sarcomas using DNA methylation and copy number alterations 
(CNAs). Methylation data of sarcomas were obtained using the Infinium MethylationEPIC Beadchip arrays 
(Illumina). The Sarcoma classifier R packages from the University of Heidelberg and German Cancer Research 
Center (DKFZ) were implemented in our laboratory, enabling us to apply the molecular classification and 
CNAs profiles for each patient. The molecular classification confirmed the histopathological diagnosis for all 
osteosarcomas and Ewing sarcomas. The Ewing-like sarcomas were reclassified into sarcomas with BCOR or 
CIC alterations, later confirmed by orthogonal diagnostic techniques for 81.3% of the cases. Regarding the 
CNAs profile, osteosarcomas are more chromosomally unstable tumors, exhibiting several chromosomal gains 
and losses as well as chromotropsis, MYC amplification and PTEN deletion, whereas Ewing sarcomas had few 
large events, amplifications of EGFR and chromosomes 15 and 16. By comparing primary osteosarcomas and 
metastasis, there were 3 differentially methylated regions (DMRs), located at the promoter region of 
PRKCDBP, NAV1 and ZIC4. Comparing primary and metastatic Ewing sarcomas, we found 11 DMRs located 
at the promoter region of HOXA3, HOXA5, TWIST1, among other genes. Methylation profiles enable the 
molecular classification and provide meaningful data to understand the bone sarcomatogenesis and may help 
to understand tumor progression. A joint analysis with sequencing of the relevant genes may help to advance 
the uncertain of bone tumors. 
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Abstract:  
Mennonites are a Christian Anabaptist group of Frisian/Flemish origin with cc. 500 years genetic isolation, 
three bottleneck events and common migration waves that reduced their genetic diversity and changed their 
susceptibility to chronic diseases. Indeed, South Brazilian Mennonites have the highest genetically-determined 
lactase persistence and natural resistance to HIV infection reported in Latin America. Aiming to integrate an 
extensive epidemiological screening with (meta)genomic, metabolomic and (epi)genetic results to identify 
markers that reflect their demographic history and past traumatic events as well as current environmental 
challenges, we used a modified version of the Brazilian National Health Survey, validated nutritional 
questionaries (SQUADA, Elsa-Brasil, TRIA) and self-applied, validated psychological inventories (Beck 
depression and anxiety, Liebowitz, ASI36, IDATE) to interview and sample more than 600 Brazilian and 300 
Bolivian Mennonites, from ultraorthodox to modern communities. We also collected samples from admixed 
non-Mennonite Brazilian and Bolivian populations living in the same geographic locations or nearby. Through 
exome analysis in a subgroup of up to 341 samples, validated with iPLEX and PCR-SSP in a larger sample, 
we identified genetic founder effects (higher allele frequencies than in Non-Finnish Europeans, with p<0,0001) 
for depression diagnosis and arthralgia, which is four and eight times, respectively, more prevalent in 
Mennonites than in non-Mennonite Brazilians, cancer in general and nonmelanoma skin cancer, bronchial 
asthma, quality of stress response (based on psychological scores), and a higher frequency of genetic markers 
associated with resistance against acute myocardial infarction (AMI), whose prevalence is six times lower than 
in the German population, and three times lower than in non-Mennonite Brazilians. Several of the implicated 
polymorphisms are eQTLs that create or disrupt CpG sites, whose methylation degree is presently being 
evaluated. Furthermore, we found an independent association of metabolic syndrome with lower maternal 
warmth in infancy (OR=1.59, 95%CI=1.08-2.34, P=0.019) and a higher susceptibility to AMI in descendants 
of Mennonites that took the harshest migratory route to Brazil (2nd and 3rd generation, OR=1.57, 95%IC=1.21-
2.03, P=0.001), indicating possible epigenetic susceptibility effects to these diseases. These same analyses are 
ongoing in Bolivian Mennonites. In conclusion, Mennonites have a peculiar epidemiological profile marked 
by genetic founder effects that also affect their metabolism, calling for urgent action for prevention and to 
alleviate the burden of comorbidities due to late diagnosis.  
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Abstract:  
Coronavirus disease 2019 (COVID-19) is caused by Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2). The infection caused by the SARS-CoV-2 virus presents a diverse clinical spectrum, from 
asymptomatic cases and mild clinical manifestations, to moderate and critical cases, suggesting that the 
involvement of genetic and environmental factors may be associated both with its natural outcome and the 
aspects associated to the virus itself. Among the frequently reported symptoms are those of a chemosensitive 
nature, such as loss of smell (anosmia) and loss of taste (ageusia). In some cases, these symptoms extend 
beyond the duration of the illness and persist even after recovery from the infection, called Long-Covid. We 
evaluated the frequency variation of anosmia and ageusia throughout the pandemic and characterized the gene 
expression levels related to virus interaction with the host, analyzing both anosmia and ageusia outcomes in 
individuals infected with SARS-CoV-2. Using SIVEP-Gripe database, we performed an observational analysis 
involving 14,450 patients in the city of Betim/MG. The frequency of anosmia and ageusia fluctuated 
throughout the pandemic, with a reduction of approximately 7% of these outcomes in the second half of 2021. 
All symptoms reported in SIVEP-Flu co-occurred with anosmia and ageusia, such as: abdominal pain, fatigue, 
fever, cough, sore throat, dyspnea, respiratory distress, saturation change, diarrhea and vomiting. Five pre-
existing comorbidities (heart disease, hematological diseases, asthma, diabetes and obesity) are associated with 
the chance of both outcomes. Neurological disease was only associated with anosmia and kidney disease only 
associated with ageusia. We also evaluated 102 hospitalized patients with COVID-19, of which 17.60% had 
anosmia and 9.80% ageusia. Expression levels of ACE1, ACE2 and TMPRSS2 genes in nasopharyngeal tissue 
were obtained. Logistic regression models were generated to estimate the effects of variables on ageusia and 
anosmia. Association of ACE2 expression levels with ageusia was observed (OR: 1.35; 95% CI: 1.098-1.775). 
The results suggest a possible bridge linking these early symptoms, including molecular factors, to the long-
term health consequences of COVID-19, such as cognitive dysfunctions. Gene expression studies exploring 
new genes are important to elucidate the outcomes of anosmia and ageusia. Furthermore, the observational 
data are informative and full of interactions and biases, presenting real evidence about the clinical 
characteristics of the disease over time. Thus, they become important to identify potential effects and the 
impact of variants on clinical and epidemiological aspects of COVID-19. 
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Abstract:  
miRNAs exert an inhibitory effect on messenger RNA expression, which can significantly impact various 
biological processes, particularly in elite athletes who undergo unique physiological adaptations due to 
exercise. In turn, Maximum Oxygen Uptake (VO2max) is widely regarded as the gold standard measurement 
to evaluate cardiovascular fitness and endurance performance in long-distance runners. Our research aimed to 
analyze circulating miRNAs in elite endurance athletes who exhibit superior performance and to compare their 
VO2max levels before and after a maximal aerobic test (GXT) on a treadmill. The study involved twenty-three 
Brazilian endurance athletes who performed the GXT and had their VO2max measured. Blood samples were 
taken before and immediately after the GXT test, with further total RNA obtention from 200 ul of plasma using 
the miRNAeasy Serum/Plasma kit (Qiagen, Germany). cDNA synthesis and the consecutive detection of 1113 
miRNA were performed from 15 ng of total RNA using the SYBR-based RT-PCR commercial panel hsa-
miRNome miRNA Profiling Kit (System Biosciences, USA) no QuantStudio 5™ Real-Time System (Applied 
Biosystems). Negative control and three housekeeping genes (U6 snRNA, RNU43 snoRNA, and U1snRNA) 
were used for quality control. The normalization was performed following the manufacturer's instructions from 
the human gene U1snRNA, and the melting curves were carefully measured, yet Cqs higher than 35 were 
discarded. All viable amplifications were considered. After the GXT test, the athletes were separated into three 
tertiles based on their decreasing levels of VO2máx. Three samples from the first tercile and the third were 
then classified into two clusters: Higher VO2max (75,4 ± 0,87 ml.Kg-1.min-1) (H_VO2) and lower VO2max 
(60,1 ± 5,0 ml.Kg-1.min-1) (L_VO2). Using a multifactorial PLS-DA analysis, by considering all normalized 
Cq (ΔCq) values regardless of the athlete's performance level, we observed that the six athletes formed distinct 
clusters based on the timing of exercise (before/after), indicating a significant impact of acute exercise on 
miRNA serum levels. Notably, these clustering patterns were consistent even within each subgroup of athletes: 
H_VO2 e L_VO2. The accuracy of PLS-DA templates for the three comparisons were 0,92, 0,83, and 0,83, 
respectively. Evaluating the clusterization based on athlete's performance, PSL-DA after exercise, displayed a 
strong separation between the H_VO2 and L_VO2 clusters. A similar separation was observed even before the 
exercise. Analysis of VIP scores observed which miRNAs were more critical to each cluster. Surprisingly, 
many target genes were associated with endurance exercise-related metabolic pathways. Therefore, plasma 
miRNAs could explain the different performances shown by the athletes regarding cardiorespiratory adaptation 
and acute exercise. Hereafter, bioinformatic analysis can contribute to clarifying essential and more detailed 
information about Endurance performance in practice. 
Palavras-chave: miRNA; RT-PCR; Maximal aerobic exercise; Maximum oxygen uptake;  
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Abstract:  
Monogenic forms of diabetes mellitus (DM), although rare, may account for about 3% to 6% of all cases of 
the disease. The main type of monogenic DM is the "Maturity-Onset Diabetes of the Young" (MODY), which 
is usually diagnosed before the age of 25 years old, family history with autosomal dominant segregation and 
primary defect in pancreatic β-cell. One of the main causes of MODY are heterozygous mutations in the GCK 
gene, responsible for encoding the enzyme glucokinase. Patients with alterations in this gene have mild 
hyperglycemia since birth and in most cases do not require lifelong pharmacological treatment, and it is 
important to diagnose them since they are often misdiagnosed as type 1 DM, receiving unnecessary 
pharmacological treatments. This study aimed to analyze the phenotypic impact and familial segregation of 
the c.830T>G; p.(Val277Gly) mutation found in heterozygosity in the GCK gene in a Brazilian family. The 
alteration was found by Sanger sequencing, in exon 7 of the GCK gene in a proband who received the genetic 
diagnosis at the age of 15 years old. Family members (parents and sister) were screened by sequencing for the 
same region. To evaluate the possible pathogenicity of the identified variant, public databases of variants were 
used (VarSome, ClinVar and HGMD) and variant population frequency banks (GnomAD and ABraOM) were 
used. The mutation c.830T>G; p.(Val277Gly) in the GCK gene was described as probably pathogenic by the 
ACMG (Varsome) (criteria PP3, PM1 and PM2). Furthermore, it was not found in population databases. The 
patient carrying the mutation was diagnosed with DM at the age of 5 years old and has been under glycemic 
control with diet alone until now. At age 15 years old, when the change was found, he had a BMI of 20 kg/m², 
HbA1c of 6.2%, C-peptide of 0.6 ng/mL and fasting glucose of 106 mg/dl. The 3-years-old proband's sister 
also presented the same variant and present a fasting glucose >100 mg/dl since the first months of life. In her 
last evaluation, at three years of age, she had an HbA1c of 6.2%, fasting glucose of 133 mg/dL, and C-peptide 
of 0.24 ng/ml. Both were born in normal birth and had no episodes of diabetic ketoacidosis. Analyzing the 
DNA of the parents to investigate the segregation, we observed that variant was passed on through the mother, 
who had not yet been diagnosed with DM; she had a fasting glucose of 106 mg/dl. It was reported during the 
interview phase that the patient's maternal grandfather was diagnosed with DM at age 50 and does not use 
medication. The proband's father was negative for the mutation; he had no DM diagnosis. Therefore, it was 
possible to verify that the alteration found in the patient comes from the maternal family and that it affects at 
least three generations, which is characteristic of the disease. The results highlight the importance of studying 
MODY in the population to provide patients with a proper diagnosis and a better quality of life. 
Palavras-chave: Monogenic Diabetes; MODY; GCK; ;  
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Abstract:  
Posttraumatic stress disorder (PTSD) is a clinical condition that can occur after traumatic events, such as sexual 
assault. However, trauma exposure does not fully explain the development of PTSD. Additional factors such 
as single nucleotide variants (SNVs) and a history of childhood trauma may increase the risk of PTSD. We 
aimed to analyze SNVs, biological pathways associated with PTSD diagnosis, and calculate the polygenic risk 
score (PRS) for the development of PTSD in a civilian cohort of Brazilian women, victims of sexual assault. 
Further, we investigated the interaction between PTSD-PRS and traumatic events. We evaluated 57 female 
victims of sexual assault with PTSD diagnosis (PTSD group) and 60 female healthy controls (HC group). 
Assessments for psychiatric disorders were based on MINI and DSM-V criteria. The childhood trauma 
questionnaire (CTQ) investigated a history of childhood trauma based on five dimensions of CTQ: emotional, 
physical, and sexual abuse; emotional and physical neglect. The Life Events Checklist (LEC) assessed the 
number of traumatic type events that have occurred in an individual's lifetime. DNA was isolated from whole 
blood samples and genotyped with the Illumina Infinium Global Screening Array. PLINK v.1.9 was used to 
conduct quality control (QC) and genome-wide association study (GWAS) for PTSD. To prioritize genes from 
GWAS findings, we used functional mapping and annotation (FUMA) software. PRS was calculated using 
PRSice v2.0, with the GWAS PGC-PTSD Freeze 2 as the reference dataset, and adjusted for the ten principal 
components. Logistic regression models were performed to investigate if childhood trauma and/or traumatic 
life events interacted with PTSD-PRS, thereby increasing the risk of developing PTSD. No SNV reached 
statistical significance (p>5x10-8) between groups, however, we found a SNV (rs10878292 - chr 12) that 
showed a suggestive association (p<5x10-6) with PTSD. Functional analysis of the top 100 SNVs from GWAS 
did not reveal any pathway significantly associated with PTSD (p>0.05). The strongest PRS predictions, 
obtained for the best P-value threshold of 0.333 (Nagelkerke's pseudo r²=0.087), were used to investigate the 
association between predicted polygenic risk and PTSD outcome. Our gene set enrichment analysis revealed 
a suggestive significance in the ITPR2 and HLA-B genes. The interaction between PRS and childhood trauma 
(P=0.03; OR=1.241), as well as the abuses and neglects dimensions (P=0.036; OR=1.001), were found to be 
associated with PTSD. Additionally, we observed an interaction between PRS, traumatic life events and 
childhood trauma, specifically in relation to neglects (physical*emotional, P=0.028; OR=1.010). When 
examining neglects separately, we found a slight association between emotional neglect and PTSD (P=0.014; 
OR=1.086). We observed a suggestive association between rs10878292, located in the MSRB3 Antisense 
RNA 1 gene, and PTSD. ITPR2 is involved in glutamate-mediated neurotransmission and plays a crucial role 
in cell apoptosis. HLA-B allelic variations have been found to be associated with an increased risk of 
developing PTSD and other major psychiatric disorders. The findings suggested that the interaction between 
PTSD-PRS, childhood trauma and, traumatic life events increases the risk of developing PTSD. Specifically, 
childhood emotional neglect influences the risk of PTSD in individuals with higher PRS. 
Palavras-chave: PTSD; sexual assault; polygenic risk score; genome-wide association study; childhood 
trauma 
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Abstract:  
Cancer is a multifactorial disease, and one of the main causes of morbidity and mortality worldwide. Some 
major problems involved with cancer therapy are tumor responsiveness and resistance, cancer recurrence and 
side effects. Discovery and development of novel antitumoral drugs are important to promote complete tumor 
remission and to improve the survival and quality of life of cancer patients. Biologic active substances have 
been successfully isolated from natural sources such as plants and microorganisms. Trichoderma asperelloides 
is a fungus that has been used as biocontrol of phytopathogens. Active principles with microbicidal, antiviral, 
immunomodulatory and antitumor activity have already been isolated from the extract of other fungi of the 
Trichoderma genus. This work aims to evaluate the cytotoxic effect of the crude ethanolic extract of the fungus 
T. asperelloides (ExtTa) on tumor cell lines. ExtTa was obtained in 95% ethanol and the fractions were isolated 
by FPLC. MTT cytotoxicity assay showed that ExtTa was cytotoxic for the human cell lines T98G 
(glioblastoma), MDA-MB-231 (breast cancer) A549 (lung carcinoma), HT1080 (fibrosarcoma), LB373 
(melanoma), Saos-2 (osteosarcoma), HCT116 and WiDr (colorectal cancer). Murine 4T1 and SaI/N cell lines 
from breast cancer and fibrosarcoma, respectively, were also susceptible to ExtTa cytotoxic effect. Although 
ExtTa showed to be cytotoxic to the non-tumorigenic cell lines GM637 (human fibroblast), HEK-293T (human 
embryonic kidney), NIH/373 and L929 (murine fibroblasts), as indicated by the selectivity index (SI), ExtTa 
toxicity was higher for tumor cell lines than that observed for non-tumorigenic cells. We observed that ExtTa 
is approximately four times more cytotoxic to glioblastoma (T98G) and colorectal carcinoma (HCT116) tumor 
cells than to non-tumorigenic cell lines. Furthermore, it was observed that ExtTa was more selective than 
doxorubicin (DOX) for all cancer cell lines tested in this study. Preliminary data showed synergistic action of 
ExtTa with DOX on osteosarcoma and with the chemotherapeutic 5-Fluorouracil on colorectal carcinoma cell 
lines. A SI of up to two times higher for MDA-MB-231 tumor cells in relation to the non-tumorigenic lineage 
GM637 was found for some of the fractions of the ExtTa isolated by FPLC. The protein profile of the extract 
fractions that presented higher selectivity index for breast adenocarcinoma cells was carried out by mass 
spectrometry. Three candidate peptides that may be related to the biological activity of the fractions were 
identified by the alignment of the spectra obtained with the Uniprot database. Our data unravel the presence 
of active substances with cytotoxic action in the ethanolic extract of T. asperelloides with potential for use as 
anticancer agentes. 
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Abstract:  
Introduction: COVID-19 is a respiratory infection caused by SARS-CoV-2, discovered in Wuhan, China, at 
the end of 2019. Due to the rapid evolution to a pandemic, epidemiological studies have become fundamental 
to understand and effectively combat COVID-19, since the incidence and mortality of this disease vary 
between territories and populations. Objectives: the study aims to identify the data on incidence and mortality 
from COVID-19 and compare them with the frequency of variants found in GWAS studies associated with 
greater susceptibility to COVID-19. Methodology: 72 variants were selected in the PubMed databases, 
according to the keywords COVID-19, SARS-CoV-2, GWAS, risk and susceptibility; with inclusion criteria 
based on the selection of studies of genomic variants associated with susceptibility to COVID-19 in the period 
from 2019 to 2022. 16 variants were excluded from the analysis due to the scarcity of data in the 1000 Genomes 
database. The incidence and mortality rates of COVID-19 were obtained on the World Health Organization 
Coronavirus platform. In the 1000 Genomes Project, the allele frequencies of genetic variants in continental 
populations were evaluated: Europe (EUR), Africa (AFR), East Asia (EAS), South Asia (SAS) and the 
Americas (AMR). The Pearson correlation test was used to assess confirmed cases and mortality from COVID-
19. Data analyses were performed in the R program. Results less than p ≤ 0.05 were considered statistically 
significant. Results: we analyzed 56 polymorphisms, of which 9 (rs117217714, rs2547438, rs13227460, 
rs2271616, rs12610495, rs35705950, rs2176724, rs10774671, rs4804803) were significant in the Pearson 
correlation analyses. Of these 9, 5 (rs117217714, rs2547438, rs2271616, rs12610495, rs35705950) were 
positively correlated with the incidence rate; the higher the frequency of the variant allele of these 
polymorphisms, the greater the number of new cases; four variants (rs2547438, rs2271616, AFR; this analysis 
is confirmed with the numerical data referring to the global epidemiology by COVID-19, where the highest 
incidence rates were in the EUR and SAS population and the lowest rates were in the AFR population. Two 
variants (rs10774671, rs4804803) had a statistically significant correlation with the mortality rate, both were 
inversely correlated with the mortality rates, therefore, the higher. Conclusion: Positive correlations of 
incidence and mortality rates were more frequent in European and Southeast Asian populations. The genetic 
variants investigated in this study probably predispose to COVID-19 and may play a role in its incidence and 
aggressiveness. This demonstrated genetic study is promising for the implementation of customized strategies 
to track COVID-19 in various populations. 
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Abstract:  
Metformin is widely used as the first-line oral treatment for Type 2 Diabetes and it has been proposed for use 
in several other diseases, including cancer. The liver is the primary target organ for Metformin action, where 
it can reduce gluconeogenesis and glycogenolysis to lower the overall glucose level. Despite its widespread 
use, the molecular mechanisms underlying Metformin's actions remain not thoroughly understood, even with 
its multiple effects as epigenetic regulator, anti-proliferation and anti-aging commonly seen but still not 
explored. Global transcriptomic analyses of different cell types treated with Metformin are routinely performed 
only at gene level. However, over 90% of all human genes undergo splicing and, therefore, further analyzes 
regarding Metformin response at the transcript level are necessary. Notably, Metformin is known to widely 
affect the cellular splicing, primarily through a mechanism involving modulation of RNA-binding protein 
RBM3 and AMPK activation. In this study, our aim was to characterize the molecular mechanisms of 
Metformin on primary human hepatocytes public data at the transcript level, thereby unraveling its effect on 
hepatocyte gene expression. For this, we performed pseudo-alignment of transcripts against the human 
reference transcriptome using Salmon, differential expression analysis with the swish function of Fishpond 
package and DeSeq2. The package Isoformic was used to explore the biological implications of isoform-level 
differential expression, and to describe isoforms with potential roles in hepatocyte biology. We identified 834 
isoforms upregulated and 498 isoforms downregulated, using the cutoff of p-value < 0,05 and absolute 
log2FoldCHange > 1. From these, 1,241 isoforms are differentially regulated while their genes are not, which 
can be characterized as an example of isoform switches, when two isoforms of the same gene present opposite 
regulation directions. The gene HNRNPU (Heterogeneous Nuclear Ribonucleoprotein U) encodes a DNA and 
RNA binding protein implicated in diverse cellular processes, including nuclear chromatin organization and 
cell proliferation, and its upregulation is associated with cancer progression. The gene HNRNPU does not 
appear as upregulated in our data, but its two retained intron transcript isoforms (-202 and -220) do. This could 
indicate that stimulation of HNRNPU unproductive transcripts expression by Metformin is associated to 
reduced proliferation. The gene EIF2AK3 (Eukaryotic Translation Initiation Factor 2 Alpha Kinase 3) codes 
for a protein responsible for phosphorylating the alpha subunit of eukaryotic translation initiation factor 2 
(EIF2). The prolonged activation of phosphorylated EIF2 is also related to the progression of liver fibrosis and 
hepatic injuries. In our data, this gene is not upregulated but two unproductive isoforms are (-205 and -224), 
which points to Metformin as a regulator of liver injuries, by acting in the translation process. Therefore, it is 
possible that Metformin is affecting the splicing of these genes in order to maintain the cellular integrity of 
hepatocytes. Our novel findings highlight the importance of first level pharmacogenomic studies focused at 
the transcript level, especially for drugs which are known to affect cellular splicing, and the need for further 
elucidation of the molecular mechanisms for Metformin action in the liver. 
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Abstract:  
INTRODUCTION: Breast Cancer (BC) is the most frequent cancer in women, affecting about 25% of the 
female population. Conventional therapies face increasing challenges, including debilitating side effects and 
resistance of transformed cells. Therefore, new strategies are needed, and natural extracts are a rich source of 
bioactive compounds applicable to the treatment of different diseases, including cancer. OBJECTIVES: To 
determine the in vitro activity of two extracts of Eremanthus erythropappus (popularly known as Candeia) 
called EAT21 and EAT22 in BC cells. METHODS: Four different breast cell lines, MCF-10A (non-
tumorigenic), MCF7 (luminal BC), MDA-MB-453 (HER2-positive BC) and MDA-MB231 (triple-negative 
BC) were cultured and treated with different extract concentrations: 500 ug/mL, 250 ug/mL, 125 ug/mL and 
62 ug/mL, 30 ug/mL, 15 ug/mL, 7 ug/mL. Cytotoxicity was evaluated using MTT (Thermo Fisher) for IC50 
calculation and selectivity determination. Subsequently, the clonogenic assay was conducted on triple-negative 
BC cells. RESULTS: Both extracts were more cytotoxic to MCF7 and MDA-MB231 cell lines, with lower 
IC50 values for luminal BC cells (less than 7ug/mL after 24 and 48 h). The IC50 of MDA-MB231 treated with 
EAT21 was 14.99 ug/ml after 24 h and less than 7 ug/ml after 48 h. When treated with EAT22, the IC50 was 
less than 7 ug/mL both, at 24 h and 48 h. Clonogenic assay was conducted on the MDA-MB231 lineage, as it 
represents the most aggressive molecular subtype of BC. The more active EAT22 extract significantly reduced 
the number of clones of these cells. CONCLUSION: The species Eremanthus erythropappus is particularly 
promising in the treatment of BC, especially the triple-negative subtype. Its main components will be purified 
and characterized and assays with its major substances will be conducted with a view to establishing an 
innovative treatment for triple-negative BC. 
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Abstract:  
Introduction: Hepatocellular carcinoma (HCC) is the most common form of liver cancer and accounts for 70% 
to 80% of cases. Peroxisome proliferator-activated receptors (PPARs) are ligand-activated receptors that act 
as transcription factors, regulating the expression of genes related to glucose and lipid metabolism. PPARs are 
divided into three isoforms (PPARα, PPARβ /δ and PPARγ). PPARα developing an important role in the tumor 
microenvironment. This occurs due to ligands in the activation or suppression of pathways involved in 
proliferation, apoptosis, metastasis, and angiogenesis. Some epigenetic controls can affect the expression of 
PPARs, especially leading to the abnormal expression of microRNAs (miRNAs), which are small of non-
coding regulatory RNAs, which act in the post-transcriptional regulation of the expression of target genes. 
Objective: Investigate the regulation of PPARα protein after transfection of miRNAs miR-9-5p, miR-17-5p, 
miR-21 and miR144-3p, in cell lines of HCC. Methodology: HepG2 and Huh-7 HCC cell lines were cultured 
until they reached approximately 80% confluence for the reverse transfection technique with mirVana™ 
miRNA Mimic Negative Control or mimics mirVana® miRNA mimic hsa-miR-9-5p or hsa-miR-17-5p or hsa-
miR-21-5p or hsa-miR-144-3p. Transfection was performed using Lipofectamine RNAiMax. After incubation, 
the proteins were extracted by RIPA, protein expression analyzed by Western Blotting, and the images 
avaliated using the software ImageJ 4.0. Results: Cells transfected with miRNAs miR-144-3p and miR-21-5p 
showed a decrease in PPARα protein expression in Huh-7 and HepG2 (RQs Huh-7: Negative Control= 0.081; 
miR-144-3p= 0.041; miR-21-5p= 0.055), (RQs HepG2: Negative Control= 0.066; miR-144-3p= 0.003; miR-
21-5p= 0.036). On the other hand, an increase in protein levels was observed in samples transfected with 
mimics miR-9-5p and miR-17-5p in both cell lines (RQs Huh-7: Negative Control= 0.081; miR-9-5p= 0.109; 
miR-17-5p= 0.114), (RQs HepG2: Negative Control= 0.066; miR-9-5p= 0.078; miR-17-5p= 0.118). 
Conclusion: These results demonstrated that there may be a direct or indirect regulation of the gene PPARα 
by microRNAs miR-144-3p and miR-21-5p. These mechanisms of regulation can promote several changes in 
the tumor environment and in the signaling pathways involved, besides representing very important biomarkers 
for the understanding and diagnosis of cancer. 
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Abstract:  
Proliferative sickle cell retinopathy (PSCR) is the most common ophthalmological complication in patients 
with sickle cell anemia (SCA). PSCR occurs due to vaso-occlusion in the microvasculature of the eye, which 
can lead to retinal alterations and vision loss. Retinal hypoxia and tissue ischemia are caused by recurring 
vaso-occlusions in SCA and stimulate the production of pro-angiogenic factors, such as the vascular 
endothelial growth factor (VEGF) factor, promoting the pathological proliferation of blood vessels and leading 
to the neovascularization of the retina. Recent studies have demonstrated that Roundabout Guidance Receptor 
1 (Robo1) plays an important role in vasculogenesis and angiogenesis and could be involved in retinal 
abnormalities in patients with PSCR. In this study, our objective was to investigate the expression of the 
ROBO1 gene in the ischemic retina of a humanized mouse model of Sickle Cell Anemia. C57BL/6J (HbAA) 
and Townes (HbSS) female mice (8-month-old) were used (N=41/group). Retinal function was evaluated using 
the electroretinogram (ERG) UTAS-E3000 system (LKC Technologies Inc), and the responses were recorded 
in the left eye through standard recording procedures. Subsequently, the eyes were enucleated, and the retinas 
were dissected and isolated for the following experiments. Retina sections were stained with hematoxylin and 
eosin (HE) to evaluate the retinal vasculature. Immunohistochemistry was performed using primary antibodies 
for hypoxia-inducible factor-1 (HIF-1α) and vascular endothelial growth factor (VEGF-A) to analyze 
angiogenesis markers. After the characterization and confirmation of ischemia in the retina, 
immunohistochemistry and RT-qPCR were employed to investigate ROBO1 expression using primary 
antibodies and specific primers. The ERG demonstrated a significant decrease in the A and B wave amplitude 
accompanied by an increase in implicit time responses in the HbSS group compared to HbAA (p<0,0001), 
indicating altered retinal activity in these mice. HE staining demonstrated alterations in the retinal vasculature, 
including increased vessels at the ganglion cell layer, and a decrease in the thickness of layers of the retina in 
the HbSS group. Immunostaining of VEGF-A and HIF-1 confirmed enhanced angiogenesis activity and 
hypoxia in the same group. Additionally, through immunostaining, we observed increased Robo1 expression 
in the outer nuclear layer of the HbSS group, which was further confirmed by RT-qPCR, showing 
overexpression in HbSS compared to HbAA (p = 0.0256). It is known that Robo1 is activated by Slits (1-3) 
proteins, which are ligands that promote the migration of endothelial cells through both Slit2 and VEGF-
induced activation. Overall, our findings demonstrate higher expression of VEGF, HIF-1 and Robo1 levels in 
the HbSS group, which may indicate a possible association among these targets, suggesting a pathological 
development of ocular neovascularization in PSCR. In conclusion, our results suggest that Robo1 may play an 
important role in the angiogenesis process and neovascularization of the retina in mice with PSCR. Thus, 
understanding the relationship between retinal abnormalities and the ROBO1 gene could significantly 
contribute to a better comprehension of the pathophysiology of PSCR. 
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Abstract:  
The Human Leukocyte Antigen loci encode cell-surface proteins responsible for peptide presentation, which 
play a crucial role in adaptive immunity. Therefore, medical studies have constantly scrutinized the HLA to 
uncover the clinical impact of genetic modifications at these loci and the protective effect of different HLA 
alleles. Alongside these applied studies, theoretical evolutionary studies have tried to answer which 
evolutionary forces shaped the HLA and how those forces operate, resulting in extremely high genetic diversity 
levels. Another unusual aspect of the MHC region is the existence of Conserved Extended Haplotypes (CEH) 
throughout the region. Considering the HLA's recombination rate and length, the presence of identical-by-
descent (IBD) mega-base long haplotypes in high frequency is theoretically unlikely. Nevertheless, since 1980 
there have been many reports of CEHs in different human populations. Since then, little progress has been 
made toward understanding the origin and maintenance of CEHs. Difficulties arise due to the absence of a 
definition of what constitutes a CEH and the lack of formal tests regarding the evolutionary process involved 
in shaping and maintaining CEHs. This project aims to address these limitations using a systematic approach 
toward cataloging and describing CEHs and combining simulations, data analysis, and population genetics 
theory. We specifically addressed the following questions: Is there an average size or degree of conservation 
for CEHs? Are CEHs homogeneously distributed through human populations? What is the difference in age 
distribution between CEHs and non-CEH haplotypes? Which selective regime can generate similar genetic 
diversity patterns from those observed in HLA's closely linked neutral sites? To answer these questions, we 
statistically estimated haplotypes, inferred their frequencies, estimated their ages using SNP variation within 
a class, and simulated selection with realistic parameters. For the SABE and HapMap datasets, we identified 
high-frequency haplotypes (frequency greater than 1%) in most populations, and the smallest sample sizes 
were those without high-frequency haplotypes. We also noted an agreement regarding identical high-frequency 
haplotypes between similarly defined populations from SABE and HapMap. We estimated genetic diversity 
within CEH haplotypes and among all haplotypes, and we have confirmed that intra-CEH diversity is lower 
than inter-haplotype diversity (which indicates IBD). With the knowledge gathered throughout the project, we 
hope to contribute to developing a systematic approach to dealing with CEHs and better understanding how 
and which selective regimes are involved in creating and maintaining CEHs at the HLA. 
Palavras-chave: HLA; Conserved Extended Haplotypes (CEH); Genetic diversity; Systematization; 
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Abstract:  
Alzheimer's disease (AD) represents the most prevalent age-related neurodegenerative disorder on a global 
scale. It is characterized by the gradual accumulation of amyloid-beta (Aβ) and the hyperphosphorylation of 
tau proteins, which leads to progressive neuronal degeneration in the cognitive regions of the affected brain. 
Currently, the definitive diagnosis relies on post-mortem analyses of the brain. Before the development of AD 
itself, there is a prodromal phase that could be represented by a Minimal Cognitive Impairment (MCI). Given 
the heterogeneous and multifactorial nature of AD, the identification of key biomarkers can significantly 
enhance early diagnosis, as well as contribute to a better understanding of its ethiology, progression, and 
potential therapeutic interventions. Metabolomics holds the potential to unveil metabolic alterations that might 
reflect differences in genetic background, epigenetic modifications, transcriptomic and proteomic aspects, 
dietary patterns, lifestyle choices, gut microbiota composition, stress levels, exposure to pathogens, medication 
usage, and other relevant factors. In the present study, we aimed to identify circulating biomarkers (plasma) 
associated with the development and/or progression of late-stage AD, through exploratory metabolomics 
analysis by Nuclear Magnetic Resonance (NMR). To this end, 37 elderly individuals (>65 years old) were 
recruited for voluntary participation in the study, 11 of whom were diagnosed with MCI, 12 were diagnosed 
with late AD and 14 were healthy elderly individuals. The comparative analysis conducted among the groups 
revealed the presence of metabolites implicated in energy metabolism, neuroprotective processes, 
neuromodulation, protein modulation, inflammation or pathological lesions, lipid and cholesterol metabolism, 
as well as methionine metabolism. Moreover, the influence of the gut microbiota was also observed. 
Circulating biomarkers associated with the development and progression of AD were identified. In addition, 
the altered compounds were linked to specific metabolic pathways, alongside genes previously implicated in 
AD pathology. Gene variants without previous association with AD were also inferred from the altered 
metabolites. The findings obtained in this study enable the establishment of associations between altered 
compounds and the respective metabolic pathways through which they exert their influence on the 
development and progression of the disease. These insights serve as a starting point for future research 
endeavors, allowing for more targeted investigations with greater depth. 
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Abstract:  
Pancreatic cancer is considered a highly aggressive and often fatal form of cancer. It is challenging to detect 
and diagnose it in its early stages because characteristic symptoms may not appear until the cancer has reached 
advanced stages. Common symptoms of pancreatic cancer include abdominal pain, weight loss, jaundice 
(yellowing of the skin and eyes), loss of appetite, and digestive problems Pancreatic cancer is typically 
characterized by a high degree of cellularity. Cellularity refers to the density and composition of cells within 
a tissue or tumor. Understanding the cellularity of pancreatic cancer is important for various reasons, including 
determining the stage and grade of the tumor, predicting its behavior and prognosis, and guiding treatment 
decisions. High cellularity indicates a more aggressive tumor with a higher likelihood of spreading to nearby 
lymph nodes or distant organs. In this context, the present study aims to assess the mutation profile between 
different levels of cellularity in pancreatic cancer. Pancreatic Adenocarcinoma data mutation were investigated 
from the ICGC (International Cancer Genome Consortium), Nature 2012, available on cBioPortal. The dataset 
was composed by 97 patients. The cellularity percentage was represented as a quantitative variable with two 
levels: Low (n = 39; less than 30%) and High (n = 57; at least 30%). The frequency of mutations present 
exclusively in one group was assessed to estimate their respective importance within the clinical group. 
Mutations present in both groups were analyzed using the technique of Multiple Correspondence Analysis, 
incorporating discrete variables such as gene names, HGVSc, variant classification, and consequence, aiming 
to evaluate the association of these variables within cellular grade levels. A high frequency of KRAS gene 
variants was found. This gene plays a crucial role in the development and progression of various types of 
cancer, so that mutations in this gene can also contribute to tumor progression, tissue invasion, and metastasis. 
In our analyses, a total of 1624 mutations were found in individuals with high cellularity grade, and 782 
mutations in those with low cellularity grade. Additionally, 11 mutations were found in both groups. When 
analyzing the frequency of mutations present only in one group, no significant frequencies of these mutations 
were observed among individuals, making it difficult to understand the genotypic profile difference between 
the groups. For the mutations present in both groups, no clustering difference was observed, indicating that 
there is also no imbalance of these mutations between the groups. Given that pancreatic cancer is a 
multifactorial disease and triggers cellular and tissue imbalance at various biomolecular levels, it is crucial to 
continue investigating the mechanisms involved in tumor progression and pathogenicity, including cellularity. 
This will provide a better understanding of the disease's aggressiveness and may identify potential therapeutic 
targets. 
Palavras-chave: pancreatic cancer; cellularity; tumor progression; genetic mutations; KRAS 
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Abstract:  
Polycystic ovary syndrome (PCOS) is an endocrinopathy of multifactorial etiology, with genetic and 
environmental risk factors. It usually affects women of reproductive age triggering and/or associated with 
several other disorders such as hyperinsulinemia, infertility, breast cancer, depression, and anxiety. Single 
nucleotide polymorphisms (SNPs) in genes encoding microRNAs (miRNAs) may be involved in altering gene 
expression and studies suggest an association of these with the development and progression of PCOS. Thus, 
the investigation of polymorphisms in these regions may contribute to a better understanding of this pathology, 
and in a near future they may act as biomarkers or potential therapeutic targets for the treatment and diagnosis 
of PCOS. The present research project aimed to investigate the rs895819 polymorphism of the gene encoding 
the MIR 27A C/T in women with PCOS and a control group. For the present study, the DNA extracted from 
the leukocytes of sixty-seven (67) patients was collected and evaluated, thirty-five (35) women diagnosed with 
PCOS and fulfilling the Rotterdam criteria and thirty-two (32) control patients with no clinical history. After 
DNA quantification, which was done by spectrophotometry, the investigation was done by allelic 
discrimination through Real-Time PCR, followed by statistical analysis using the BioEstat. 3.0 and Stats 
Direct, and to test the Hardy-Weinberg equilibrium (HWE) and compare the genotypic differences we used 
the Chi-square test. The results obtained show that there is no difference between the genotype frequencies 
(p=0.35). The control group is in HWE (p= 0.22), however the patient group is not in balance (p<0.05) which 
may indicate that the allele is associated with the clinical pathology. In conclusion, the data show that in the 
casuistry analyzed the polymorphic allele can be involved in etiology of PCOS. 
Palavras-chave: polycystic ovary syndrome; microRNAs; biomarkers; polymorphism;  
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Abstract:  
Chromosomal microarray analysis has been shown to be a valuable and cost effective assay for elucidating 
copy number variants (CNVs) in patients with, Global Development Delay (GDD)/Intellectual Disability (ID), 
Autism Spectrum Disorders (ASD) and Multiple Congenital Abnormalities (MCA). Our objective is to 
evaluate the efficiency of a-CGH as a first-tier diagnostic test.We performed array-based comparative genomic 
hybridization (array-CGH) analysis using oligonucleotide based platforms in 30 patients with ID/DD/ASD and 
MCA. The presence of CNVs and their putative derivation was confirmed using MLPA, FISH and G-banding. 
In total 13,3% (4/30) patients were positive for karyotypic abnormalities. Pathogenic / likely pathogenic CNVs 
were identified in 70% of them (21/30), variants of uncertain significance (VUS) were detected in 10% (3/30) 
and likely benign/benign CNVs in 20% of the cases (6/30). In the group of patients with pathogenic/likely 
pathogenic CNVs (21 cases) we identified one patient with two likely independent abnormal CNVs and two 
patients with two abnormal CNVs resulting from unbalanced translocations. Of all detected CNVs one was 
inherited and all others had unknown origin. As a group pathogenic/likely pathogenic microdeletions were 
more frequent than microduplication. The pathogenic /likely pathogenic CNVs were significantly larger than 
benign CNVs and likewise the pathogenic/likely pathogenic were larger in size than VUS. Our results 
demonstrate the effectiveness and efficiency of using aCGH as a first-line test in the genetic diagnosis of 
patients with suspected genomic imbalances, supporting its inclusion in the Brazilian Unified Health System 
SUS.  
Palavras-chave: Array-CGH; MLPA; Global Development Delay; Intellectual disability; Multiple Congenital 
Abnormalities 

Support / Acknowledgment  
Apoio financeiro: FIOCRUZ 

 

83

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



THE IMPACTS OF THE ESTABLISHMENT OF BRAZILIAN GENETIC PROFILE 
DATABASES ON CRIME RESOLUTION FROM 2014 TO 2022 

 
Anthony Gabriel Lisboa Figueiredo 1; Arthur Vasconcelos Benites 1; Laís Cristina Santos Cordeiro 1; 
Cinara Alves Ferreira 1; Reyjane Oliveira Silva 1; Sandy Ingrid Aguiar Alves 2 
1. Av. Alcindo Cacela, 287 - Umarizal, Belém - PA, 66060-902. Universidade da Amazônia; 2. R. Augusto Corrêa, 01 - 
Guamá, Belém - PA, 66075-110. Universidade Federal do Pará 

 
Abstract:  
Forensic genetics plays a prominent role in solving criminal cases, enabling precise identification through 
DNA examinations. The establishment of Brazilian databases such as the National DNA Database (BNPG) 
has yielded substantial advancements in crime resolution by facilitating the comparison of genetic profiles 
derived from biological samples obtained at crime scenes with those deposited in the database, thereby aiding 
investigations. However, the efficacy of DNA profiles remains limited when analyzed in isolation, 
underscoring the importance of information sharing facilitated by the Brazilian Integrated Network of DNA 
Databases (RIBPG). This network aims to exchange relevant genetic profiles to serve the pursuit of justice. 
Despite technical reports and data highlighting the impact of these databases, there is a lack of objective studies 
evaluating this data, filling a significant scientific gap. Thus, it is crucial to assess the importance and relevance 
of Genetic Profile Databases in crime resolution in Brazil. Therefore, the present study aims to investigate the 
impacts and contributions of the RIBPG and the BNPG in the elucidation of crimes over the past eight years. 
The analysis was conducted through a longitudinal study based on statistical data and findings from articles 
and official reports published between 2014 and 2022, addressing the importance of the BNPG and the RIBPG. 
This investigation examined the overall quantity and types of registered samples, as well as the number of 
crimes elucidated with the aid of these technologies. Based on these findings, genetic profile databases 
demonstrate a confidential nature with restricted and controlled access, enabling potential international data 
sharing with organizations like INTERPOL. As of November 2022, the RIBPG facilitated information 
exchange among 22 laboratories, a notable increase from the initial 15 laboratories in 2014. The BNPG has 
experienced significant growth in registered samples over the past eight years. In January 2014, 329 samples 
were initially deposited, which significantly increased to 2,584 by November 2014. During the period from 
November 2014 to 2022, there was a remarkable surge of approximately 6792%, resulting in a current total of 
175,503 samples in the database. Additionally, as of November 2022, the BNPG stores over 132,000 genetic 
profiles of criminals, compared to 171 in January 2014. While this material predominates, other profile types 
include crime scene traces, court decisions, suspects, identified and unidentified human remains, and 
references to missing persons. In 2022, the RIBPG contributed to the resolution of 4,510 investigations, 
marking a 10% increase between May and November 2022, indicating improved efficiency of Brazilian genetic 
profile databases during that period. In conclusion, the BNPG and RIBPG have proven to be crucial in crime 
resolution, as the increased inclusion of profiles in these databases has yielded positive impacts on the number 
of registered matches and assisted investigations, thereby contributing to criminal case resolution. Thus, 
genetic profile databases hold significant relevance and effectiveness, as they provide the opportunity to 
identify matches when investigating a genetic profile, with the expectation of a continued trend of expanding 
the scope of deposited data and thus further contributing to the resolution of criminal cases. 
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Abstract:  
Sarcopenia, from the Greek, 'Saex' or meat and 'penia' or loss, is a muscle disease defined by the involuntary 
loss of strength and skeletal muscle mass, which can lead to decreased functionality. It is related to increased 
hospitalization due to complications, which can increase costs to the health care system. The genetic basis 
involved in the development of this disease has not yet been fully clarified. One of the candidate genes is ACE. 
This gene encodes the ACE enzyme which is important for the Renin-Angiotensin System (RAS), responsible 
for converting angiotensin I (Ang I) to angiotensin II (Ang II). Angiotensin II seems to be associated with the 
decline of muscle mass in the elderly by several mechanisms. Therefore, the present study aimed to verify if 
the ACE-I/D polymorphism is associated with the development of sarcopenia in elderly people from Ouro 
Preto, Minas Gerais, Brazil. The volunteers were classified as to the sarcopenia phenotype according to the 
European consensus EWGSOP2 and the subphenotypes, muscle strength, muscle mass, physical performance 
or functional capacity and according to the results of the tests: handgrip strength, chair stand and sit up, amount 
of muscle mass and walking speed. DNA extraction was performed by the proteinase K method. Genotyping 
was performed by PCR techniques followed by electrophoresis in 8% polyacrylamide gel. The evaluation of 
allelic and genotypic frequencies was performed by the GENEPOP program and Chi-square, adopting p<0.05. 
The association analysis was performed by GLM (General Linear Model) and Tukey's post-test by the Jamovi 
program version 2.3.21 Debug. A total of 130 individuals were genotyped. The allele frequency observed was 
0.68 for the D allele and 0.32 for the I allele and the genotype frequencies were 45.38% with DD genotype, 
46.15% with ID genotype and 8.46% with II genotype. The sample meets the Hardy-Weinberg Equilibrium. 
No difference was observed between the allelic and genotypic frequencies between sarcopenics and non-
sarcopenics in all the classifications performed. An association was observed between gait speed and the ACE-
I/D polymorphism (p=0.03) in males, where the carriers of the DD genotype had higher gait speed compared 
to the genotype II. This study was the first to evaluate the association between ACE-I/D polymorphism and 
sarcopenia in elderly people from Ouro Preto. Although the association of the polymorphism with one of the 
subphenotypes of sarcopenia was observed, no association with disease status was observed. 
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Abstract:  
Penile cancer (PeCa) is a rare and aggressive disease that exhibits a high incidence in developing countries. 
The state of Maranhão in Northeastern Brazil has been identified as the region with the highest worldwide 
incidence of PeCa. Several risk factors, including human papillomavirus (HPV) infection, poor hygiene, 
phimosis, and even zoophilia, suggest that microorganisms may play a central role in the development of PeCa. 
However, there is a lack of published data regarding the disease microbiome. Therefore, the aim of this study 
was to analyze the bacterial diversity of PeCa by partially sequencing the V3-V4 regions of the 16S rRNA 
gene in tissue samples obtained from 14 PeCa patients from Maranhão, Brazil. The clinical-histopathological 
data and HPV infection profiles of these patients were also considered. Tissue samples, including healthy 
marginal (NM), primary tumor (TP), and metastatic lymph node (TM) tissues, were collected during surgery, 
microdissected, and subjected to DNA extraction using the QIAamp Fast DNA Tissue kit (Qiagen, Cat. N.° 
51404). HPV detection was performed through nested-PCR (PGMY09/11 and GP5+/6+) and viral genotyping 
via direct sequencing. Library preparation and sequencing of the 16S rRNA gene amplicons (V3-V4 region) 
were outsourced and conducted using the MiSeq platform (Illumina Inc.). The microbial profile was 
characterized using the DADA2 pipeline, with the SILVA database used as a reference. Bacterial abundance 
and diversity analyses were performed using the MicrobiomeAnalyst tool 
(https://www.microbiomeanalyst.ca/). Our data revealed HPV infection in 42.8% (6/14) of the patients, with 
HPV-18 detected in 66.7% and HPV-16 in 33.3%. We compared the diversity of bacteria between the TP 
group and both the NM and TM groups using alpha and beta diversity indices. Significant differences were 
observed between the groups based on both alpha and beta diversity indices (p<0.05). However, when 
comparing only the NM and TP groups, no significant differences in alpha and beta diversity were observed 
(p>0.05, data not shown). This suggests that the bacterial diversity of NM and TP samples appears similar, 
with variations mainly observed in taxa abundance. Further analysis comparing NM and TP samples indicated 
that (i) the relative frequency of the genera Achromobacter, Pseudomonas, Porphyromonas, and Alcaligenes 
did not significantly differ between the groups and (ii) there was a notable increase in the abundances of 
Acinetobacter, Myroides, and Fusobacterium, accompanied by a decrease in Escherichia/Shigella and 
Bacteroides in the TP group. The TM group exhibited a notable predominance of Pseudomonas and 
Escherichia/Shigella, followed by Fusobacterium and Sneathia. Based on our data and a literature review, we 
hypothesize that Escherichia/Shigella spp. may be involved in the process of lymph node metastasis in penile 
squamous cell carcinoma (PSCC), while Pseudomonas spp. may act as an aggravating factor in worsening the 
metastatic disease of PSCC. To validate these findings, we are currently performing species-level classification 
(shotgun), proteomic analysis of bacterial metabolites, and functional assays. In conclusion, our findings 
provide valuable insights into the role of the bacterial microbiome in the metastatic process of PSCC. 
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Abstract:  
Leprosy is a neglected infectious disease caused by Mycobacterium leprae and M. lepromatosis with a high 
prevalence in low-income populations. Its pathophysiology is multifactorial, involving not only environmental 
aspects but a strong genetic component. The bacillus tends to lodge in the mucous membranes of the nasal 
cavities, skin, and ears (cold areas) and depending on the immune response, induced by genes acting on the 
immunological pathway, the pathogen can be eliminated or persist in the cells of the peripheral nerves and 
skin. Understanding the mechanisms of disease development and progression has been a challenge. Genome-
wide association studies (GWAS) have identified the association of single nucleotide polymorphisms (SNPs) 
at genes involved in autophagy, interferon I response, energy and lipid metabolism with leprosy outcomes. 
Polymorphisms at the genes CCDC88B, MFS13A, ATXN2 and HOOK3 are among them. However, genetic 
association studies are not always replicated in populations with different genetic profiles and high admixture 
pattern, as the Brazilian population. Replication in independent populations and different designs ensure that 
a genotype-phenotype association observed in GWAS represents a credible association, diminishing spurious 
findings due to uncontrolled bias. Our hypothesis is that the Brazilian population could display potential risk 
markers of leprosy revealed in different populations from previous GWAS. Thus, this study aimed to replicate 
the genetic association analysis of four leprosy-associated SNPs in Brazilian populations with different 
ancestry backgrounds. The SNPs are 5´ UTR rs663743 at CCDC88B gene - from the Chinese population 
GWAS; intronic rs11593583 at MFS13A gene, in complete LD with rs2015583 at ACTR1A gene - from African 
population GWAS; intronic variants rs4766578 and rs10958734 at ATXN2 and HOOK3 genes, respectively - 
from a GWAS performed by our group in a population of leprosy contacts from Rio de Janeiro. Using the 
Taqman real-time PCR for allelic discrimination, we genotyped 734 patient and 534 control samples from the 
population of Rio de Janeiro. Genotypic and allele frequencies were calculated, and a logistic regression was 
performed using "genetics" and "SNPassoc" R packages with adjustments for sex, age and ancestry. As results, 
the association of the T allele of rs4766578 (OR=2.16/ p value=0.0007) in the ATXN2 gene and the A allele 
of rs663743 (OR=1.97/ p value=0.0072) in the CCDC88B gene were maintained in Rio de Janeiro population 
(Southeast of Brazil) in the same direction of previous studies, corroborating the relevance of those SNPs in 
leprosy susceptibility. We intend to replicate these two SNPs in other Brazilian populations from different 
geographical regions (Manaus-North, Salvador-Northeast and Rondonópolis-Midwest) and perform a follow-
up functional study to better understand the role of these genes in the context of the disease. 
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Abstract:  
Africa, the most genetically diverse continent and the origin of the human form of life plays host to the most 
populous black nation, Nigeria. Nigeria has a population size of about 220 million but remains one of the least 
researched groups. This dearth of research reveals the need for intensified study, which could hold a surfei 
amount of information that would prove insightful in identifying clusters of genetic diseases culminating in 
providing pertinent support in delivering better healthcare services. The National Institute of Population 
Medical Genetics (INaGeMP) ( www.inagemp.bio.br) has been building a national census of Brazilian 
population groups (Censo Nacional de Isolados, CENISO) with a high frequency of genetic diseases, 
congenital anomalies; exposure to high-risk genetic factors and environmental exposures. Data are usually 
collected by analyzing rumors (information related to any cluster of genetic disorders or congenital anomalies 
known to people) and bibliography. INaGeMP is currently extending this census to Latin America and Africa. 
This research aimed to map out clusters of genetic diseases in Nigeria by bibliography search and electronically 
collecting rumors (suspicion). We performed a search for keywords; Nigeria (genetic clusters, founder 
mutation, founder variation, founder effect, founder gene), genetic diseases in Nigeria, genetic disorders in 
Nigeria, clusters of genetic diseases in Nigeria, epidemiology of genetic diseases in Nigeria, on electronic 
databases (Scopus, PubMed, and science direct) which were filtered using exclusion criteria. Genetic disorders 
prevalent in regions of Nigeria and clusters were harnessed from previous works and mentions. Notable was 
the recent discovery of ocular diseases in Southwest Nigeria (Ibadan) and the prevalence of sensorineural 
deafness in children among the Yoruba ethnic group (Lagos and Ibadan), which could be a reason for the high-
pitched tones used in communication as a compensation . Also, sickle cell disorder, known already to be 
prevalent in the African community with Nigeria as the epicenter, was prevalent (1.63%) in 3 South-Eastern 
states of Nigeria, which are characterized by water bodies and might have been an adaptation against malaria 
. Somewhat cluster of breast cancer was reported in the Western (Lagos, Ibadan), Northern (Abuja, Gombe), 
and Southern (Enugu, Anambra, Rivers) Nigeria. Nassarawa and Sokoto states were reported to have a high 
prevalence of uterine cervical cancer, which could be the result of high consanguinity among people of that 
region. Overall, the paucity of data derived from this preliminary study points to a major need for genetic 
information on Nigeria's population, which can be traced to a lack of access to health care and genetic testing 
as well as the high cost with no revealed consequence. Subsequently, public education and sensitization on the 
importance of genetic testing need to be carried out. Also, further research into this subject matter will prove 
salient in creating a map of genetic clusters, 
Palavras-chave: genetic disease; cluster; Nigeria; genetic testing; CENISO 
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Abstract:  
Triple-negative breast cancer (TNBC) accounts for 10-20% of all breast cancer diagnoses worldwide. It is 
considered more aggressive than other forms of invasive breast tumors due to its ER-/PR-/HER2- phenotype, 
which gives patients scarcely any treatment alternatives besides chemotherapy and a poor prognosis. TNBC is 
subdivided into four categories regarding their transcriptomic characteristics: luminal androgen receptor, 
Immunomodulatory, basal-like and immune-supressed, and mesenchymal-like. Cancer stem cells (CSCs) are 
a small subpopulation of the Tumor Microenvironment (TME) known as tumor-initiating cells, involved in 
differentiation, migration, self-renewal and proliferation. They are resistant to chemotherapy and tend to 
expand after treatment, leading to recurrence, metastasis and a more aggressive tumor phenotype. The aim of 
this project is to establish how CSCs operate in the TME by growing TNBC cell lines Hs578T, MDA-MB-
231, and BT-549 in tridimensional culture for the formation of CSC-enriched tumor spheroids for analysis of 
gene expression of different signaling pathways via qPCR, miRNAs by NGS, morphology by Confocal Laser 
Microscopy, cell viability analysis by MTT and immunophenotyping through flow cytometry. A qPCR assay 
performed in BT-549 spheroids (CD44+ CD24- CD146-) after treatment with Doxorubicin (DOX) showed 
positive regulation of pluripotency and EMT targets POU5F1, AKT1, AKT3 and CDH1. In contrast, other 
important pluripotency genes, MYC and KLF4, were negatively regulated. Expression of AKT1 and AKT3, 
known for their roles in tumor initiation, proliferation and spheroid formation, were 10 and 12-fold high 
respectively. Meanwhile AKT2, prominent for its enhanced invasive properties and EMT promotion, 
demonstrated no expression. Furthermore, POU5F1, a major pluripotency gene essential for stemness 
maintenance, was found to be 8-fold more expressed in treated samples when compared to controls. These 
results suggest that DOX-treated BT-549 spheroids were in their primary, proliferative and non-differentiated 
state and had not yet taken a more aggressive, invasive, metastatic profile promoted by a complete epithelial-
to-mesenchymal transition. This hypothesis could be further validated by the upregulation of CDH1, as loss of 
E-cadherin is one of the starting events of EMT. Although a study developed by our group demonstrated that 
BT-549 spheroids do not express E-cadherin at protein level, our result could suggest post-translational 
regulation in treatment conditions, and research is being conducted for further insight into this finding. MYC 
was downregulated after treatment, which might be a technique for cancer cells to survive in a hypoxic and 
hypoglycemic microenvironment. KLF4, a TNBC tumor suppressor, was also negatively regulated, correlating 
with the expression profile exhibited by this analysis. NANOG was upregulated in control but not treated 
samples, indicating that DOX treatment normalized its expression. Two other pluripotency isoforms evaluated, 
SOX2 and SOX4, showed no expression. Another qPCR assay with the same targets was performed in DOX-
treated MDA-MB-231 spheroids and all expressed genes, KLF4, MYC, AKT1, AKT3 and SOX4 were 
negatively regulated compared to controls. Additional analysis of genes related to stemness and EMT in 
different lineages of TNBC, as well as immunophenotyping of MDA-MB-231, are being conducted for more 
insight into their workings. Our goal is to develop alternative, less harmful, more effective treatments for 
TNBC patients. 
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Abstract:  
Pancreatic cancer (PAAD) is a challenging disease because of the absence of effective screening methods, 
leading to late-stage diagnoses. There are no well-established therapeutic strategies, and cytotoxic 
chemotherapy is poorly effective for patients with advanced disease. Although driver mutations oversee 
malignant transformation and tumor progression, the heterogeneity of this disease is not limited to different 
mutational profiles; intratumoral heterogeneity also affects the proliferative capacity and development of 
aggressive characteristics, such as treatment resistance and metastatic potential, in PAAD tumor cell subclones. 
Recent evidence indicates that an immune-suppressive tumor microenvironment is a key factor in tumor 
progression. This study aimed to characterize the cell subpopulations in PAAD using a DNA methylation-
based immune cell deconvolution approach from bulk DNA methylation data publicly available from The 
Cancer Genome Atlas (TCGA). Raw data were processed using functional normalization from the Minfi R 
package (n=182 tumor samples; 62.64% of them positive for pathogenic mutations of the KRAS gene). To 
gain insights into the biological pathways involved in PAAD progression, we performed gene ontology (GO) 
and KEGG enrichment analysis of differentially methylated probes (DMPs) and regions (DMRs). Tumor 
immune microenvironment deconvolution was conducted using the HiTIMED package (n=178), and PAM 
clusterization was employed to classify samples as immune hot (n=79) or cold (n=99). Epigenetic age 
acceleration (EAA) was estimated using the Horvath DNAm Age algorithm. A total of 11,139 DMPs were 
classified into 4,327 hypermethylated and 6,812 hypomethylated positions (FDR<5%; |Δβ|>0.2). In addition, 
DMR analysis highlighted the enrichment of the MAPK signaling pathway implicated in cell proliferation, 
differentiation, and death, as well as Rap1 signaling associated with tumor invasion and metastasis. GO 
enrichment analysis demonstrated that the genes differentially methylated in this cohort are involved in 
embryonic and specification processes. DNA methylation deconvolution revealed high heterogeneity among 
samples. Although not significantly associated with immune hot and cold groups, the presence of KRAS 
mutations were associated with specific immune cell subpopulations: eosinophil (OR=0.4339; CI=-0.1897 to 
0.9694; p<0.05); natural killer (OR=0.7043; CI=0.5062 to 0.9737; p<0.05); B naïve (OR=0.5114; CI=0.2703 
to 0.8062; p<0.05); B memory (OR=0.6178; CI=-0.7016 to -0.2832; p<0.0001); CD8T naïve (OR=0.5468; 
CI=0.3702 to 0.7778; p<0.001); CD8T memory (OR=0.7756; CI=0.6812 to 0.8721; p<0.0001). Also, EAA 
(n=95) was associated with different immune cell types: B memory (OR=0.831; CI=0.6957 to 0.9829; p<0.05), 
eosinophil (OR=0.4295; CI=0.1833 to 00.9449; p<0.05), and CD8T memory (OR=0.9094; CI=0.8223 to 
0.9995; p<0.05). CD8T cell infiltration in PAAD has been associated with better prognosis and therapeutic 
response. In summary, DNA methylation profiling is a useful and versatile approach to characterize the 
epigenetic changes of tumor cells and to infer the tumor immune microenvironment. These findings are crucial 
to characterize the intrinsic heterogeneity of PAAD and to improve multimodality treatment by providing basic 
knowledge for integrating target therapy into innovative immunotherapy strategies. 
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Abstract:  
Long non-coding RNAs (lncRNAs) are non-protein coding RNAs (ncRNAs) transcripts. It is estimated that 
70 to 90% of the human genome is transcribed in ncRNAs. Studies have already demonstrated the importance 
of lncRNAs in modulating gene expression, making them a significant component of the epigenetic machinery. 
Melanomas are responsible for about 80% of all deaths related to skin cancers. This is due to its high potential 
of metastasizing and developing resistance to treatments. Our laboratory has developed a linear cellular model 
of melanoma progression in which melanocytes were progressively transformed into more aggressive cell 
lines, up to a malignant metastatic phenotype. For this work, we used four cell lines: melan-a (melanocytes), 
4C (pre-malignant melanocytes), 4C11- (undifferentiated, slow-growing and non-metastatic melanoma cells) 
and 4C11+ (differentiated, highly proliferative and metastatic melanoma cells), which were analyzed for their 
lncRNAs expression profile. Differentially expressed lncRNAs identified by RNAseq were selected by in 
silico analysis based on their proximity to differentially expressed coding-genes in the same melanoma model. 
Correlation analyses were performed to examine the expression of differentially expressed lncRNAs 
neighboring genes and their relationship with melanoma patient survival. The study utilized data from two 
independent melanoma cohorts (TCGA and Leeds) and incorporated information from relevant literature. As 
a result, two lncRNAs, namely Slamon and Fendrr, were chosen as targets for further study. These lncRNAs 
exhibited differential expression between cell lines, as well as their neighboring genes, Slc25a13 and Foxf1, 
respectively, and the higher or lower expression of these genes correlates with better or worse global survival 
of melanoma patients. The metastatic melanoma cell line 4C11+ exhibited increased expression of Slamon and 
decreased expression of Fendrr compared to other cell lines (melan-a, 4C, and 4C11-). After validating their 
expression level, Fendrr overexpression and Slamon knocking down were performed in 4C11+ cells, followed 
by analyses of collective migration (Wound Healing Assay), clonogenicity (Clonogenic Assay), proliferation 
(MTT assay), Dacarbazine treatment (500µM, 48h, MTT assay) and tumorigenesis assay. Fendrr 
overexpression significantly increased collective migration (p<0.0001), clonogenicity (p=0.0073), 
proliferation (p<0.0001), and resistance to Dacarbazine treatment (p=0.0009). Additionally, the loss of 
pigmentation was observed in tumors from Fendrr overexpressing group compared to the control group in the 
tumorigenesis assay. Furthermore, Slamon knockdown led to increased collective migration (p=0.0017), 
reduced Dacarbazine resistance (p=0.008), and an unexpected increase in Slc25a13 gene levels (p=0.0032). 
4C11+ melanoma cells knocked down for Slc25a13 also presented increased collective migration (p<0.0001). 
In conclusion, our results point a role of lncRNAs Fendrr and Slamon in melanoma progression. The 
mechanisms and functions by which they play this role are still being studied in our laboratory. By identifying 
lncRNAs associated with melanoma biology, this research might contribute for the identification of prognostic 
biomarkers and novel drug targets. 
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Abstract:  
Traumatic brain injury (TBI), a highly frequent condition in Brazil, occurs in more than 150,000 cases per 
year, and represents a major risk factor for the development of post-traumatic epilepsy (PTE), with 
approximately 5% of cases developing PTE. The prevention of TBI-derived PTE is still not very effective and, 
therefore, it is necessary to develop new approaches, such as drugs that can act in a preventive way for PTE. 
Biperiden, an anticholinergic drug, is a promising candidate that has already shown efficacy in murine models 
of epilepsy. MicroRNAs (miRNAs) present in extracellular vesicles (EVs) can help in understanding the 
biological bases of PTE, and act as potential PTE-relevant biomarkers that can be detected peripherally. This 
study is a double-blind randomized clinical trial thus investigates miRNAs in serum EVs in TBI patients 
associated with biperiden treatment and PTE. The specific objectives were to search for miRNAs related to 
biperiden and to identify their target genes and their biological pathways enriched in epileptogenesis and 
treatment with biperiden. Our study included 37 individuals who suffered from TBI. Blood collection was 
performed 10 days after the trauma and the beginning of the treatment. Of these 37, 18 patients received 
biperiden and 19 received placebo, and of these 37 participants, five subjects developed PTE. The isolation of 
EVs from the serum of these individuals, extraction of miRNAs from EVs, and library preparation for next-
generation sequencing of the miRNome were performed. Differential expression analysis of these miRNAs, 
verification of miRNA target genes, and pathway enrichment analysis were performed with bioinformatics 
tools. No differentially expressed miRNAs were found between the group that presented PTE compared to the 
one that did not. Regarding miRNAs associated with biperiden treatment, miR-9-5p (p adjusted < 0.05) showed 
a decreased expression in patients who took biperiden compared to the placebo group. Pathway analysis for 
miR-9-5p targets showed enrichment for pathways associated with stress response in the nervous system, such 
as axonogenesis and neuronal death, processes relevant to PTE and TBI outcome. MiR-9-5p plays an important 
role in gene regulation, and has been frequently associated with neuroprotection and neurodegeneration, 
exhibiting differential expression in various neurodegenerative diseases. It also regulates pathways responsible 
for crucial neuronal processes such as autophagy, hypoxia response, neuroinflammation, and apoptosis, 
processes involved in epileptogenesis and post-TBI neurological function. This is consistent with our 
enrichment analysis findings regarding genes that are regulated by miR-9-5p, and suggests that the miR-9-5p 
downregulation observed in biperiden-treated patients can serve as a biomarker and may have a functional role 
in PTE and TBI recovery.  
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Abstract:  
Intellectual disability (ID) is a neurodevelopmental disorder that affects adaptive and cognitive abilities, of 
variable and complex etiology, mostly associated with various prenatal factors, including genetic factors. The 
latest prevalence estimate in Brazil is that 1.2% of the population has ID. Currently, it is still recommended 
that microarray based comparative genomic hybridisation (aCGH) be the first choice test, as it detects 
submicroscopic changes (not detectable in the karyotype) in cases in which patients do not present suggestive 
clinical features or previous history with no obvious influence of environmental factors. The advantages are 
mainly attributed to the resolution of the technique, the reduced cost and simpler processing when compared 
to next-generation sequencing, in addition to its diagnostic rate, which varies from 10% to 20%. Even though 
it is a prevalent disorder, there are no publications about ID and its prevalence in the North region of Brazil. 
The objective of this work is to investigate copy number variations (CNVs) in patients with intellectual 
disability or with delay in neuropsychomotor development (term applied to diagnoses made up to 5 years of 
age) treated by the public health service. Ninety-five patients were selected. After venous blood collection and 
genomic DNA extraction, the samples were hybridized in microarrays. The results were interpreted using the 
program linked to the manufacturer of the inputs and, additionally, using public databases. After obtaining 
results, variations with an extension greater than 5 Mb were removed from the analysis, as, in theory, they 
could be identified by karyotyping. A total of 874 microalterations were detected in the 95 patients, with a 
minimum resolution of 100 pb. In nine patients (9.5%), alterations classified as pathogenic could be observed. 
And in 16 patients (16.8%), alterations classified as probably pathogenic were seen. These patients accounted 
for 23.1% of the sample (excluding duplicate entries of patients who appeared in both groups), a rate consistent 
with reports from previous studies. In contrast to literature data, variants of uncertain significance (VUS) were 
the most numerous category (58.1% of the total 874 changes). Although the analysis focusing on ID must be 
careful, these data show that the aCGH symbolizes an important tool in this context. As it is a complex disorder, 
originating from many possible causes that probably interact with each other, a diagnostic rate of 23.1% is 
satisfactory. Variants of uncertain significance, on the other hand, constitute a great challenge to be 
investigated, since the available data come from very distinct ethnic populations. Thus, it is increasingly 
necessary that the cytogenomic peculiarities of Brazil and especially of the North region of the country be 
considered in efforts to build Brazilian databases, distinguishing clinically relevant variants from variants 
related to diversity. 
Palavras-chave: Intellectual Disability; aCGH; CNV; VUS;  

Support / Acknowledgment  
Thanks to the collaborating and funding institutions. 

 

93

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



CHARACTERIZATION OF EXTRACELLULAR VESICLES' SIZE DERIVED FROM 
SERUM OF CHILDREN AND ADOLESCENTS AT RISK FOR PSYCHIATRIC 
DISORDERS 

Belle Akemi Tamura 1; Marcos Leite Santoro 2; Liriel Almodobar 3; Rafaella Ormond Sampaio 4; 
Luciana Nogueira de Sousa Andrade 5; Ana Claudia Trocoli Torrecilhas 6; Síntia Iole Nogueira 
Belangero 7 
1. Rua Botucatu, 840 - Vila Clementino (São Paulo - SP). Universidade Federal de São Paulo; 2. R. Três de Maio, 100. Instituto 
de Farmacologia e Biologia Molecular UNIFESP; 3. R. Três de Maio, 100. Instituto de Farmacologia e Biologia Molecular 
UNIFESP; 4. R. Três de Maio, 100. Instituto de Farmacologia e Biologia Molecular UNIFESP; 5. Avenida Doutor Arnaldo 251, 
8o andar sala 6 Cerqueira César. Centro de Investigação Translacional em Oncologia (CTO) do Instituto do Câncer do Estado 
de São Paulo (ICESP-FMUSP); 6. Rua São Nicolau, 210 Jardim Pitangueiras. Universidade Federal de São Paulo, Campus 
Diadema, Departamento de Ciências Biológicas; 7. Rua Botucatu, 740 -Disciplina de Genética Vila Clementino. Universidade 
Federal de São Paulo, Departamento de Morfologia, Disciplina de Genética

Abstract:  
Psychiatric disorders (PDs) have a polygenic and complex inheritance, involving the interplay of both genes 
and the environment. The diagnosis and treatment of these conditions are challenging due to factors such as 
stigma, limited access to resources, and our current limited understanding of the pathophysiology of PDs. In 
this regard, one potential area of study is miRNAs and the extracellular vesicles (EVs) that carry them. These 
small EVs can cross the blood-brain barrier (BBB) and circulate in peripheral blood, regulating gene 
expression and neural functions. Recently, our group identified miRNAs from EVs that are enriched in 
individuals with psychiatric disorders. The prediction and prevention of PDs require more dynamic variables 
like this. The search for peripheral markers related to the transition to psychiatric diseases is of utmost 
importance given the inability to access the target tissue, the brain. Thus, miRNAs present in blood-derived 
EVs are promising research targets, as they can be derived from the brain and have therefore generated 
significant interest within the scientific community. The primary objective is to evaluate the size of EVs in the 
samples. The secondary objective is to characterize the size and quantity of extracellular vesicles in adolescents 
at two time points, with a 3-year interval between them (N=240), in relation to sex/age/collection time/group 
(control, incident, persistent, and remitting). Peripheral blood samples from children, adolescents, and young 
adults from the Brazilian High-Risk Cohort for Psychiatric Disorders (BHRC) are being used. In total, there 
are 240 samples, with 120 samples from children and adolescents aged 9 to 18 collected between 2014 and 
2018, and another 120 samples from the same children, adolescents, and young adults aged 12 to 21 collected 
between 2017 and 2019. For each sample, two aliquots were collected, which underwent differential 
centrifugation to isolate the EVs. One aliquot was used for miRNA sequencing, and another aliquot is being 
used in this study for quantification and characterization of EVs, conducted by nanoparticle tracking using the 
Nanosight instrument. Subsequently, statistical analysis is being performed using the R program. Preliminary 
results showed that the incident group (n=50) showed vesicles ranging in size from 150 to 250 nm, slightly 
different from the samples of the other groups analyzed thus far (n=16), which ranged from 50 to 400 nm. In 
conclusion, the noticeable difference in vesicle size between the incident group and the other groups suggests 
the possibility of differential expression of miRNAs in the group that developed a PD during the 3-year period 
between sample collection and the other groups. Furthermore, the fact that there is no significant difference in 
vesicle sizes among the groups indicates that we can compare miRNA expression in the samples. As a next 
step, we will perform analyses comparing vesicle characteristics according to sex/age/collection time/group 
will be completed. Additionally, miRNA sequencing and vesicle size will be associated to determine if there 
is a correlation between them. 
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Abstract:  
Introduction: Head and neck cancer (HNC) includes tumors located in oral cavity, larynx, pharynx and nasal 
cavity, and is the sixth most common type of cancer in the world. Despite the traditional treatments used, 
patient survival remains low, due to locoregional recurrence and the appearance of metastases. One explanation 
for tumor recurrence and the formation of metastases is the existence of a small population of cancer stem cells 
(CSCs) resistant to radiotherapy and chemotherapy, which makes the treatment ineffective and allows the 
tumor recurrence. CSCs are characterized by their capacity for self-renewal and differentiation, and play an 
important role in the progression of cancer. Objectives: Evaluate the efficiency of treatments with Cetuximab 
and Paclitaxel in HNC (SCC28 and FaDU cell lines). Compare the efficiency of these treatments on non-CSCs 
with the effect on CSCs. Methodology: CSCs were separated by flow cytometry (FACS-aria) using the ALDH 
biomarker. CSCs and non-CSCs subpopulations were treated with 0.06mg/mL of Cetuximab, 0.06mg/mL of 
Paclitaxel and Cetuximab + Paclitaxel (0.06mg/mL) for 24 hours. After the treatment the MTS assay was 
performed to assess cell viability. Results: In the FADU cell line, non-CSCs showed lower cell viability after 
treatments with Paclitaxel (17.9% (p<0.0001)) and the combination of Paclitaxel and Cetuximab (11.2% 
(p<0.0001)), in comparison with untreated cells. After treatment with Cetuximab alone, CSCs showed lower 
viability than non-CSCs. In the SSC-28 cell line, CSCs showed a lower viability than non-CSCs after treatment 
with Cetuximab (79.1% (p<0.0001)) and with the combination of Cetuximab and Paclitaxel (6% (p<0.0001)). 
In the treatment with Paclitaxel alone, CSCs showed a higher viability than non-CSCs. Conclusion: The 
treatment with Paclitaxel both in monotherapy and associated with cetuximab significantly reduced the cell 
viability of both SCC-28 and FaDu cell lines compared to untreated cells. However, the efficiency of the 
treatment with cetuximab alone or with the combination of the two, varied in the two cell lines, probably due 
to the difference in the region of the cancer, as pharyngeal and laryngeal cancer. 
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Abstract:  
Colorectal cancer (CRC) is one of the leading causes of morbidity and mortality worldwide. For the most part, 
detection of early-stage tumors and appropriate therapy can lead to greater survival rates and quality of life for 
patients. However, the diagnosis and postoperative surveillance of CRC are surrounded by limitations, which 
converge in higher mortality rates. The detection of genetic biomarkers and their better applicability in clinical 
practice may contribute to improved clinical outcomes. To better understand the molecular basis of CCR, we 
assayed the KRAS, NRAS, BRAF, EGFR and TP53 genes in healthy and tumor cell DNA using Sanger 
sequencing. The most frequent somatic alteration, rs121913529 (KRAS) was used to determine serum levels 
of circulating tumor DNA (ctDNA) in plasma using Digital PCR (ddPCR). The study population comprised 
42 individuals, mostly male (59.5%), with a median age of 63 years (min: 44; max: 83) and tumors located 
mainly in the rectum (38.1%), sigmoid colon (33.3%) and ascending colon (21.4%). Allelic variants were 
found in KRAS (exon 2), EGFR (exon 20) and TP53 (exons 4, 5, 7 and 8). The somatic mutation rs121913529 
(KRAS - G12V, G12A and G13D) was associated with self-reported alcohol abuse (p=0.002). Furthermore, 
patients with somatic alterations in TP53 were 10 times more likely to die than those with wild-type genes (OR 
11.2; 95% CI 1.25 - 245). The applicability of these somatic alterations in the liquid biopsy technique was 
demonstrated by the concordance of detection of rs121913529 in tissue and plasma. These results further our 
understanding of the molecular behavior of CRC and represent an optimization of the liquid biopsy technique, 
highlighting its possible uses for clinical practice. 
Palavras-chave: Biomarkers; Liquid biopsy; Colorectal cancer; Digital PCR; Sequencing 
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Abstract:  
Breast cancer is a serious disease that mainly affects women and has high prevalence and mortality rates. This 
disease presents heterogeneous characteristics and exhibits variations in its morphological and molecular 
characteristics, as well as in its clinical response. Triple negative breast cancer (TNBC), which presents a more 
aggressive phenotype of the disease, due to the lack of specific treatments and high mortality rates, is 
characterized by 4 subtypes: luminal androgen receptor, immunomodulatory, basal-like immune-suppressed, 
and mesenchymal-like. The mesenchymal-like subtype is characterized by tumors with characteristics like 
normal mesenchymal cells such as fusiform shape, ability to invade and migrate to other tissues, activation of 
the IL6R/JAK/STAT3 pathway, and enriched cancer stem cells (CSC). CSCs are responsible for tumor 
diversity, in addition to being associated with chemotherapy resistance and, consequently, treatment failure. 
Studies have shown that STAT3 dysregulation in CSC-enriched spheroids is related to chemor in TNBC. The 
IL-6R/JAK/STAT metabolic pathway is characterized by STAT phosphorylation, which will act as transcription 
factors in cellular responses related to proliferation, differentiation, and survival. Observing the importance of 
understanding the mechanisms of chemotherapy resistance, the objective of this work was to evaluate the 
differential profile of gene expression of the IL-6R/JAK/STAT pathway, in CSC-enriched spheroids using the 
BT-549 TNBC cell line, after treatment with doxorubicin. CSCs enrichment spheroids were performed 
according to the model described in the INPI patent filing BR1020220111553. Cells were treated with 
doxorubicin at the previously established IC50 concentration of 55.7µM for 48h. Subsequently, the extraction 
of total RNA by TRIzol from the treated and untreated spheroids was performed. From the synthesized cDNA, 
an RT-qPCR was performed for the STAT3, IL6R, IL6ST, JAK1, JAK2, JAK3. HPTR1 and ALAS were used as 
endogenous, to evaluate the relative expression of the transcripts through the methodology of 2-ΔΔct. The results 
obtained in BT-549 CSC-enriched spheroids, demonstrated that after treatment with doxorubicin, STAT3 
expression levels increased significantly, being 4.8 times more expressed. IL6R, IL6ST, JAK1, JAK2 were 
underexpressed post-treatment and JAK3 was not expressed in any sample. The increased expression of STAT3 
confirms its role in chemoresistance and is indicative of the activation of tumor survival pathways after 
doxorubicin treatment, driven by inflammation that promotes tumor progression. IL6R, IL6ST, JAK1 and JAK2 
subexpression, which act directly on STAT3 activation, may be indicative of STAT3 activation by other 
mechanisms, such as mitogenesis promoted by MAPK1/MAPK3, an alternative pathway for STAT3 activation 
already described in the literature. This pathway is related to cell survival, differentiation, and growth, features 
often found in tumor progression. Failure to identify JAK3 gene expression may be related to the receptor 
being predominantly expressed in cells of the immune system. The results obtained demonstrate that the 
increase in the expression levels of STAT3 confirms the protumor response after treatment with doxorubicin 
in CSC-enriched spheroids TNBC models, and the IL6R receptor may not be related to its activation, requiring 
further tests to understand the mechanisms of tumor progression, and help in the development of new 
therapeutic strategies for the treatment of the disease. 
Palavras-chave: Triple Negative Breast Cancer; Cancer Stem Cells; IL6/JAK/STAT metabolic pathway; 
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Abstract:  
During the Covid-19 pandemic, a pattern of viral dispersion in waves with the emergence of new variants of 
SARS-CoV-2 was observed. Consequently, there was an overlapping of circulating lineages and differences 
in clinical characteristics. Overall, at a time before vaccination, about 86% of infected individuals were 
asymptomatic or had mild symptoms. The most severe form of the disease, described as Severe Acute 
Respiratory Syndrome (SARS), was observed in 29% of cases, with a case fatality rate ranging from 3 to 20%. 
Some SARS-Cov-2 variants have been associated with more severe clinical outcomes, with different rates of 
infection and hospitalization. This is because specific mutations, such as E484K and N501Y represent greater 
escape capacity of the immune system, increased transmission rate, and viral replication. Considering the 
epidemiological course and emergence of new variants of SARS-CoV-2, the present study investigated the 
association of infection by SARS-CoV-2 lineages on the clinical characteristics in a sample of patients 
hospitalized for Covid-19 in the HCPA. The viral genomes obtained through nasal swab samples from 162 
patients admitted to the HCPA from March 2020 to March 2021 were sequenced, the respective samples from 
the HCPA Biobank are also part of the Brazilian Reference Genome Project. Descriptive analysis of clinical 
data evaluated absolute frequencies, and measures of central tendency, compared with SARS-CoV-2 variants 
by chi-square and Fisher's exact tests using SPSS v.20 and R v.3.6.2 software. Over the evaluated period, we 
observed twelve different strains of SARS-CoV-2 in the 161 analyzed samples, with a higher prevalence of 
three lineages in two different waves, the first, in 2020 with the dominance of lineages B.1.1.33 (35%), 
B.1.1.28 (17%), and second, in 2021 with the dominance of Gamma lineage (P.1, 29%). Patients comprise a 
similar rate between males (51,8%) and females (48,1%). We identified that among hospitalized individuals, 
those infected with the P.1 strain evolved to more severe outcomes (p=0.01), with SARS (74,5%), compared 
to individuals infected with the B strains. 1.1.33 (45,6%) and B.1.1.28 (55,2%). Furthermore, we observed a 
difference between the demand for oxygen supply by patients infected by different lineages B1.1.33 (55,2%) 
B.1.1.28 (59,2%), and P.1 (66%). Future studies will analyze the host-pathogen interaction in Covid-19, 
seeking to understand its influence on disease severity and susceptibility. This study was approved by the 
Research Ethics Committee of Hospital de Clínicas de Porto Alegre (CAAE: 36974620.3.0000.5327). 
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Abstract:  
Rare diseases are defined as being less prevalent than 1:2,000 individuals. Although individually rare, they are 
numerous (around 8,000) and can affect up to 6% of the population. Genetic aetiology is involved in 80% of 
rare diseases. In a middle-income country like Brazil, with 219 million habitants, establishing policies for the 
rare disease is a challenge. However, evolutive demographic factors, such as endogamy and isolation, 
combined with the founder effect, can lead to higher-than-expected allele and genetic disorders' prevalence. 
Our objective is to identify communities or sub-populations with higher prevalence of congenital anomalies 
or genetic conditions. Since 2009, the CNPq National Institute of Science and Technology (INCT) Population 
Medical Genetics has been collecting data on geographical clusters of genetic diseases or congenital anomalies 
in Brazil under the name of CENISO, the Portuguese acronym for National Census of Isolates: 'Censo Nacional 
de Isolados'. Two strategies were used: (1) a systematic literature review; and (2) a rumor strategy, which 
involved the collection of anecdotal accounts from medical doctors, health professionals, lay media, or persons 
of any community with health problems possibly related to genetics. A stepwise validation process was 
implemented to validate these rumours. From 2009 to 2023; 220 rumours were registered or captured through 
the literature review, and 102 were confirmed. Some were amalgamated since they represented the same 
genetic disorder in neighbouring municipalities, resulting in 51 geographical clusters with 39 different genetic 
or congenital conditions. The most frequently reported were SCA3 (Machado-Joseph Disease); 
Oculocutaneous albinism (in native and in "quilombola" communities); Sickle cell disease (in regions of high 
African ancestry or in "quilombola" communities); Mucopolysaccharidosis (MPS) and 
osteochondrodysplasias in the Northeast region. When the five official geographic regions of Brazil were 
considered, more clusters were observed for the Northeast region (27/51; 52.9%) than for the remaining four 
regions. The majority were autosomal recessive disorders (33; 64.7%), autosomal dominant (10; 19.6%), 
multifactorial (5; 9,8%), or environmental (3; 5.9%). The predominance of clusters in the Northeast, as well 
as the autosomal recessive inheritance, is consistent with the higher consanguinity and endogamy rates in this 
region. The principle of CENISO is to base the building of a sensitive registry with a cost-benefit efficient 
validation process. This experience could be applied to other countries, not only for the registration and 
surveillance of endemic areas but also for outbursts of diseases caused by environmental agents and for the 
planning of health policies tailored for these geographical areas. Acknowledgements: INAGEMP, CNPQ, 
CAPES, FAPERGS 
Palavras-chave: rare diseases; congenital anomalies; prevalence; ;  

  

99

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



ROLE OF MIRNAS IN KIDNEY CANCER PATHOPHYSIOLOGY 
 

Caíque Guimarães Cabral 1; Laís Reis-das-mercês 2; Camila Vitória Ferreira Mendes 1; José Rogério 
de Souza Monteiro 1; Felipe Rodolfo Pereira da Silva 1; Adenilson Leão Pereira 1 
1. Universidade Federal do Pará, Faculdade de Medicina, Altamira, Pará, Brasil. UNIVERSIDADE FEDERAL DO 
PARÁ; 2. Universidade Federal do Pará, Laboratório de Genética Humana e Médica, ICB, Belém, Pará, Brasil.. 
UNIVERSIDADE FEDERAL DO PARÁ 

 
Abstract:  
Introduction: Renal cell carcinomas (RCCs) accounts for 2% of global cancer diagnoses and deaths by kidney 
cancers. It is associated with risk factors such as smoking, obesity, chronic analgesic use, hypertension, 
diabetes, metabolic syndrome and genetics (e.g., VHL downregulation). microRNAs (miRNAs) modulate the 
gene expression and may play an important role in RCCs. However, their functional role in RCC 
pathophysiology is still poorly understood. Objective: This study aimed to understand the role of miRNAs by 
miRNA/mRNA-target axis interaction in RCC pathophysiology. Methodology: miRNAs from experimentally 
validated studies were selected and their target genes were obtained for functional analysis and gene 
enrichment in biological pathways. The miRNAs were selected from studies deposited in PubMed, 
BioMedCentral and Google Scholar databases. The inclusion criteria of the studies followed: studies that 
evaluate the differential expression of miRNAs in RCC; and studies based on experimental validations (e.g., 
RT-qPCR, cell assay and/or luciferase reporter). For the identification of target genes of the differentially 
expressed (DE) miRNAs, we used the miRTargetLink 2.0 tool. The STRING v.11.0 tool was used for the 
enrichment of target genes in KEGG and Reactome pathways and Gene Ontology (GO) databases. The data 
were plotted in graphs using the R software (v.4.1). Results: We found that 19 studies reported 56 miRNAs 
DE in RCC, which were found to regulate 1223 target genes. The functional analysis showed that several target 
genes were enriched in some of the most important RCC-related KEGG pathways, such as renal cell 
carcinoma, kidney-related hormone, diabetes and drug resistance; and major pathways for kidney cancer 
development, such as PI3K-Akt, MAPK, TNF, HIF-1, NF-kappa B, VEGF, Ras, TGF-beta, mTOR, apoptosis 
and cell cycle. GO enrichment analysis showed important biological processes associated with RCC's 
development risk factors, such as cholesterol, triglyceride and glucose metabolism (associated with metabolic 
syndrome), cell response to chemical stress, renal development and homeostasis, response to nicotine, and 
blood pressure regulation. In addition, 161 target genes structurally integrate the ATP-binding cassette (ABC) 
transporters [GO:0005524], of which the ABCB1 (target of miR-21-5p and miR-17-5p) and ABCG2 (target 
of miR-142-3p) genes are part and are responsible for chemotherapeutic drugs efflux in cell cancer, and 
ABCG4 (target of miR-185) responsible for cell lipids transport and cholesterol homeostasis. miR-34a and 
miR-155 regulate the angiotensin II receptor type 1 (AGTR1) gene, a key receptor to angiotensin II, a potent 
vasopressor hormone and a primary regulator of aldosterone secretion, and an important effector controlling 
blood pressure. Additionally, miR-21-5p and miR-155 (upregulated in RCC) regulate the VHL gene, an 
important gene for RCC development, that is frequently downregulated in this type of tumor. Conclusion: Our 
results showed that miRNAs regulate genes that participate in key pathways and biological processes related 
to the RCC, such as renal development and homeostasis, biochemistry associated with metabolic syndrome, 
diabetes, response to nicotine, blood pressure and chemoresistance, evidencing that miRNAs are major 
modulators in RCCs pathophysiology and may be potential therapeutic targets for this type cancer. 
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Abstract:  
Pharmacogenomics aims to understand the variability in drug response due to genetic variants. The CYP genes 
are responsible for coding enzymes that participate in the metabolism pathway of endogenous and xenobiotic 
compounds. Two of the most notable CYP genes are CYP2C19 and CYP2C9, known for exhibiting high 
variability and being responsible for metabolizing many drugs. It is important to consider that variants 
frequencies may vary between and within populations and ethnicities. There are some variants in the genome 
that have a much higher frequency in specific populations in comparison to others. These variants can be used 
to infer genomic ancestry, which refers to the genetic information of an individual, revealing their ancestral 
populations. When it is associated with health, it can assist in the diagnosis and treatment of illnesses. The 
present study aimed to correlate subcontinental genomic ancestry with the allele frequency of pharmacogenes 
CYP2C9 and CYP2C19. We performed genomic ancestry analyses in a total of 2,504 individuals from 26 
populations worldwide using Admixture software in unsupervised mode and determined star alleles using 
Stargazer. Allele frequency and its correlation with genomic ancestry components were performed using R 
software. The parental components (k=7) were inferred into the following groups: African 1 (AFR) and 2 
(AFRL), East Asian 1(EAS) and 2(EAS2), European (EUR), Native American (NAT) and South Asian (SAS). 
It is worth noting that the Asian ancestry was separated into three components (East Asian 1 and 2, which 
allowed us to differentiate the Japanese, Chinese Dai, and South Asian populations). Additionally, African 
ancestry was separated in two groups: East and West. Nineteen CYP2C9 and sixteen CYP2C19 alleles were 
identified. Regarding the CYP2C9 alleles, some of them were found only in specific populations. In the 
CYP2C9 gene, a positive correlation was observed for *2 and EUR components (r=0,901 p=<0,0001), *3 and 
SAS components (r=0,764 p=<0,0001), *16 and SAS ((r=0,8958 p=<0001), *5 with AFR (r=0,613 p=<0,0001) 
and AFRL (r=0,810 p=<0,0001) and *6 with AFR (r=0,539 p=0,004) and AFRL (r=0,562 p=0,002). On the 
other hand, a negative correlation was found for *3 with AFR (r=-0,570 p=0,002) and AFRL (r=-0,574 
p=0,002) components. For the CYP2C19 gene, a positive correlation was observed between *2 with EAS2 
(r=0,414 p=0,03) and SAS (r=0,451 p=0,02), *3 with EAS (r=0,711 p=<0,0001), and EAS2 (r=0,755 
p=<0,0001), and *10 with AFR (r=0,538 p=0,004). Furthermore, a negative correlation was found between *2 
with EUR (r=-0,460 p=0,01), and NAT (r=-0,395 p=0,04), as well as *9 and EUR (r=-0,398 p=0,04). Both 
genes are highly polymorphic, and the frequencies of the variants vary interethnically. In admixed populations, 
the variation of alleles has hampered the implementation of personalized medicine. Therefore, it is important 
to verify which alleles are correlated with specific populations for the creation of pharmacogenetic test panels. 
This will allow us to cater to these specific admixed populations and provide a more equitable service of 
personalized medicine for all populations. 
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Abstract:  
Osteoporosis is a multifactorial bone metabolic disorder, originating in the imbalance between osteoclastic 
bone resorption not compensated by osteoblastic bone formation, making bones fragile and prone to fractures. 
It is a disease related among other factors to estrogen, glucocorticoid and parathyroid hormone, vitamin D 
deficiency, calcium, immune system (e.g., IL-1, IL-6, IL-7, IL-17, CD4+Th17 and B cells, and TNF), gut 
microbiome (related to short-chain fatty acids fermentation and induction of inflammatory cells to the bone 
marrow) and genetic alterations (e.g., miRNAs, OSTM1, RANKL, and Smurf1). This study aimed to 
understand the role of miRNAs by miRNA/mRNA-target axis interaction in osteoporosis pathophysiology. 
The miRNAs were obtained from experimentally validated studies and their target genes were identified for 
functional enrichment in biological pathways. Firstly, differentially expressed miRNAs (DEmiRNAs) were 
obtained from studies deposited in PubMed, BioMedCentral, and Google Scholar databases; we selected 
studies that evaluate the miRNAs' differential expression in osteoporosis and were based on experimental 
validations (e.g., RT-qPCR, cell assay, and/or luciferase reporter). For the identification of DEmiRNAs' target 
genes, we used the miRTargetLink 2.0 tool. Lastly, STRING (v.12.0) tool was used for the enrichment of 
target genes in KEGG pathways and Gene Ontology (GO) databases. The data were plotted in graphs using 
the R software (v.4.1). Twenty-eight studies reported 65 DEmiRNAs in osteoporosis, which can regulate 1376 
target genes. Many target genes were enriched in some of the most important KEGG signaling pathways related 
to osteoporosis, such as B cell, cell cycle, calcium, estrogen, HIF-1, osteoclast differentiation, IL-17, TNF, 
thyroid hormone, Th17 cell differentiation, parathyroid hormone synthesis, secretion and action, and NF-kappa 
β. GO enrichment analysis highlighted important biological processes associated with osteoporosis 
pathophysiology, such as the bone remodeling and mineralization regulation, B, T and Th17 cell differentiation 
and control, chondrocyte, monocyte, osteoblast and osteoclast differentiation and control, calcium dynamics 
and metabolism, interleukins production and response (IL-1, IL-6, IL-7, and IL-17), vitamin D regulation, fatty 
acid oxidation, and thyroid, parathyroid, and glucocorticoid hormone response. OSTM1 (regulated by miR-
140-5p), RANKL (regulated by miR-503-5p), and Smurf1 (regulated by miR-17-5p and miR-140-5p) are key 
genes regulators of bone homeostasis and dynamics (deposition and resorption). Our analysis found that 
miRNAs can regulate genes that participate in important pathways and biological processes related to 
osteoporosis, such as bone development and homeostasis, calcium flux, cells that act on bone dynamics and 
immune response, hormone response, and vitamin D regulation, evidencing that miRNAs are key modulators 
of the osteoporosis pathophysiology and may be potential therapeutic targets for this disorder. 
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Abstract:  
Parkinson's disease (PD) is a neurodegenerative disorder most caused by polygenic risk factors combined with 
environmental exposure, therefore, the etiology of idiopathic cases is multifactorial. In addition, factors related 
to the genomic ancestry profile also may be a determining element in the susceptibility of PD, however, while 
several genetic association studies sought to identify risk variants underlying idiopathic PD in European and 
East Asian ancestry cohorts, the progress in underrepresented populations, such as the individuals from the 
Brazilian Amazon has lagged. In the present study, we aimed to investigate the potential role of genomic 
ancestries in the susceptibility to PD in admixed individuals from the Brazilian Amazon. For this, we extracted 
the total DNA from 84 blood samples: (i) 42 from PD patients, and (ii) 42 from age-matched controls. The 
genomic ancestry for three different ancestries: European (EUR), African (AFR) and Native American (AMR), 
was estimated through a set of 61 Ancestry Informative Markers (AIMs). The AIMs were genotyped by 
multiplex PCR followed by capillary electrophoresis and fragment analysis, then the individual proportion of 
each genomic ancestry was obtained using the STRUCTURE software v.2.3.3, which infers population 
admixture by estimating the allele frequencies. The association between genomic ancestries and susceptibility 
to PD was evaluated using a multivariate logistic regression, performed in R software v.4.2.2 considering P < 
0.05 as statistically significant. In our results, we observed a higher contribution of EUR ancestry in both case 
(65.8%) and control (63.9 %) groups (P = 0.680, OR = 1.120, 95%CI = 0.653-1.921), while AMR ancestry 
was slightly higher among PD patients (20.5%) when compared with controls (16.1%) (P = 0.150, OR = 1.463, 
95%CI = 0.765-2.797). Notably, there was an increased proportion of AFR ancestry among individuals that 
composed the control group (20.0%) compared to the PD patients (13.7%), however, this difference was not 
statistically significant (P = 0.060, OR = 0.657, 95%CI = 0.374-1.156). This is the first study to investigate 
the potential influence of genomic ancestries to the susceptibility of PD among individuals from the Brazilian 
Amazon. Based on our results, it is important to highlight the need for broader sampling of these 
underrepresented populations in future studies regarding genomic ancestry in PD onset.  
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Abstract:  
INTRODUCTION: Prostate Cancer (PCa) is the most commonly diagnosed malignancy and the sixth leading 
cause of cancer death in men, worldwide. Castration-resistant PCa (CRPC) is an aggressive form of the disease, 
which does not respond to commonly used therapeutic strategies. In this context, natural products (NPs) 
emerge as promising tools, being a rich source of substances with antitumor potential. OBJECTIVE: To 
evaluate the immunomodulatory potential of 4-nerolidylcatechol (4-NC), obtained from the Photomorphe 
umbellata (pariparoba) species, in a CRPC cell line. MATERIALS AND METHODS: To determine the 
cytotoxicity of 4-NC purified from pariparoba aerial parts and define its concentration in treatments, a 
colorimetric assay was performed using MTT (Thermo Fisher) in RWPE (non-tumorigenic), LNCaP 
(hormone-dependent PCa) and PC3 (CRPC). Afterwards, PC3 cells were treated with 4-NC for 48 h, and the 
transcripts of the cytokines IL-1β, IL-6 and TGF-β, involved in the inflammatory process, were quantified 
using the qPCR technique with Sybr Green (Thermo Fisher). RESULTS AND DISCUSSION: 4-NC proved 
to be cytotoxic to LNCaP and PC3 tumor lines, with a concentration of 50 µM being defined for subsequent 
experiments. The compound was able to modulate the gene expression of the cytokines IL-6 and TGF-β, with 
a downregulation of 40% and 15%, respectively, in relation to the control. However, 4-NC had no effect on 
IL-1β. Furthermore, the compound also did not alter the levels of nitrite in the supernatant of these cells. 
CONCLUSION: The results demonstrated an immunomodulatory profile of 4-NC in advanced stages of PCa, 
suggesting its ability to decrease the inflammatory process in the tumor microenvironment and the progression 
of the disease. Additional studies are needed, especially in animal models, to understand the effects of 4-NC 
on the tumor microenvironment. 
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Abstract:  
Human cytomegalovirus (CMV) infection is recognized as a major cause of morbidity and mortality in kidney 
transplant recipients. Currently, there are four antiviral drugs (Ganciclovir, Valganciclovir, Foscarnet and 
Cidofovir) to prevent and treat the infection and diseases caused by HCMV. However, prolonged antiviral 
therapy can lead to antiviral resistance associated with the development of mutations in the viral phosphokinase 
(UL97) and/or DNA polymerase (UL54) genes. Identification of resistance mutations to anti-CMV drugs is 
important in order to improve patient care. This study aimed to search for mutations in the UL97 and UL54 
genes in kidney transplant recipients. This study was carried out at Hospital Ophir Loyola (Belém-PA) in 
individuals who underwent kidney transplantation from 2016 to 2018. A retrospective observational cohort 
study was carried out at Hospital Ophir Loyola (HOL), a reference in Kidney Transplantation. A total of 81 
patients undergoing kidney transplantation were followed between 2016 and 2018 and were monitored for 
CMV viral load using qPCR. Sanger sequencing was performed in 66 patients. All CMV-positive kidney 
transplant recipients were included. Mutations were observed in 15 samples (22.72%) of patients. Most cases 
involved UL97 mutations. A single mutation of the UL54 gene was observed in only one analyzed sample 
(F432Y). Resistance mutations in UL97 such as M460V, L595S, two commutations (S472N + C495W and 
D465R + Del524) and a 3 codon deletion (del598-601). The search for mutations in the CMV genes identified 
mutations that confer resistance to conventional antivirals, such as ganciclovir and cidofovir, used in the 
treatment of these patients. Confirmation of the association with increased CMV viral load in transplanted 
patients, as a result of mutation in resistance genes, requires phenotypic analysis for the purpose of 
confirmation. 
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Abstract:  
Sickle cell disease (SCD) is the most prevalent monogenic disease in Brazil, with approximately ~3,000 
births/year. It is caused by the mutation HbS in the hemoglobin B gene (rs334 T>A). The HbS mutation has 
an African origin, and provides a classic example of balancing selection with selection favoring heterozygous 
individuals, who are resistant to malaria while not developing SCD. Because the HbS mutation is favored 
when heterozygous, it is maintained at frequencies of up to 11% in African populations, and as a consequence 
also originates homozygous HbS/HbS individuals. Given the frequency of HbS in Africa, it is plausible that 
other factors could also be selected to reduce the severity of the disease. Among these traits, higher levels of 
Hemoglobin F (HbF) has been shown to strongly reduce the severity of the disease. Here, we investigate both 
genetics aspects regarding admixture and the decoupling between African ancestry and the disease, as well as 
investigate what genetic factors that could reduce severity of SCD, using an SCD cohort of admixed Brazilian 
individuals. In Brazil, HbS and SCD were introduced in the 16th century, when Africans were forcibly brought 
for slavery. Since then, due to admixture of Africans with European colonizers and Native Americans, this 
mutation has recombined into a wide diversity of genomic backgrounds, and is no longer restricted to genomes 
of African ancestry. Based on whole genome sequencing data from 2746 Brazilians with SCD (REDS-III 
cohort) and Africans, Europeans, and Native Americans parental populations (HGPD dataset), we inferred 
local ancestry along the genome using the G-Nomix software. We show that there has been some decoupling 
between SCD from its original African ancestry, by showing the degree of admixture of individuals who carry 
the HbS mutation, as these individuals are not from any particular ancestry (on average, the ancestry of the 
sample is 46.3% African, 46.4% European and 7.31% Native American ancestry). Moreover, as one gets 
further away from the HbS mutation, on chromosome 11, the average ancestry on the chromosome approaches 
the average ancestry of the sample, indicating that recombination acted to break down blocks of ancestry, as 
this is expected in the process of admixture and decoupling. Then, we perform association tests (through linear 
mixed models, implemented in the GENESIS R package) between estimates of local ancestry phenotypes that 
are expected to have associations with SCD and some ancestry , such as levels of HbF. This approach, known 
as Admixture Mapping, can make use of the mosaic of ancestries carried by individuals to detect genomic 
regions where a specific ancestry is associated with a phenotype of interest. Although no associations were 
found specifically for HbF, one can expect this type of signal to appear in an Admixture Mapping study, as the 
evolutionary history of SCD being restricted to one region should have implied in the rise in frequency of 
variants that could reduce the severity of the disease, which in turn would be revealed as association between 
this phenotype and its ancestry. 
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Abstract:  
The incidence of skin cancer, which includes melanoma and keratinocyte cancer, is increasing worldwide. 
Excessive or unsafe ultraviolet radiation (UVR) exposure, either by sunlight or artificial sources, constitutes 
the main risk factor for skin cancer in human populations. It has been suggested that a personality prone to risk 
taking may underlie perilous sun exposure habits, in a similar way that it influences other addictive or 
dangerous behaviours, such as smoking, drug use or early initiation of sexual activity. Recently, a genome-
wide association study found that SNPs in the gene cell adhesion molecule 2 (CADM2) were strongly 
associated with sun-seeking behaviour in populations of European descent. Notably, CADM2 has been also 
associated with risk tolerance, addiction, personality traits and several risky activities. It functions in synaptic 
organization and shows predominant expression in the brain. In order to further investigate the relationship 
between CADM2 and sun seeking, we examined CADM2 genetic variation with respect to risk taking and sun 
exposure practices and preferences in ~3000 young adults of the Avon Longitudinal Study of Parents and 
Children (ALSPAC), a British multigenerational cohort. Genotyping was carried out with the Illumina 
HumanHap550 quad chip (Illumina, Inc., San Diego, CA, USA). We tested the effect of 204 SNPs in CADM2, 
that have been previously associated with risk taking, general risk tolerance or adventurousness, on continuous 
and binary variables related to sun exposure. Regression models adjusted for age, sex and the top 10 principal 
components reflecting population stratification were implemented. Ethical approval was obtained from the 
ALSPAC Ethics and Law Committee and the Local Research Ethics Committees, and informed consent was 
gathered from all participants in the study. We found associations of a number of CADM2 SNPs with liking to 
tan, pigmentation traits, tanning ability and vitamin D levels. Our results support a role for CADM2 in UVR 
exposure decisions in Europeans, but the mechanism of action is unclear and warrants additional exploration.  
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Abstract:  
Cutaneous melanoma emerges from the malignant transformation of melanocytes, being considered the most 
severe type of skin cancer due to its high therapeutic resistance and metastatic capacity. Since primary and 
metastatic melanomas carry, at least partially, the same set of driver mutations, epigenetic reprogramming 
appears to play a crucial role in tumor progression and heterogeneity. Epigenetic mechanisms such as histone 
post-translational modifications modulate chromatin organization, playing an important role in gene 
transcription regulation. Despite advances, our understanding of the epigenetic mechanisms involved in 
cellular plasticity remains incomplete. Previous data from our group from a linear cellular model of melanoma 
progression associate abundance patterns of different histone modifications and the expression of histone-
modifying enzymes such as deacetylases (HDACs), methyltransferases (HMTs), and demethylases (HDMs) 
to distinct phenotypes of melanoma cells - mesenchymal/undifferentiated and differentiated/highly 
proliferative. Studies evaluating the use of methyltransferases, demethylases, and histone deacetylases 
inhibitors in melanoma are still limited but have shown promising results, particularly when used in 
combination with other therapies. In this study, we evaluate the impact of three inhibitors of histone-modifying 
enzymes altered in melanoma cells' behavior, as well as investigate combinated therapy strategies involving 
the inhibitors: Entinostat, an HDAC inhibitor that targets HDAC 1 and 3; A196, an inhibitor of 
methyltransferases SUVH20H1/H2; and NSC636819, an inhibitor of demethylases KDM4A and KDM4B. 
The aim of the study is to evaluate the impact of these inhibitors on malignant traits of melanoma cells such 
as viability, migration, invasion, anoikis resistance and colony formation in vitro, and tumorigenicity and 
metastases formation in vivo. After MTT viability assay, the concentration of the inhibitors were determined 
for cell treatments and their specificity and efficiency were confirmed through Western blot. Cells exposed to 
Entinostat had a drastic decrease in colony formation and those exposed to NSC636819 had a slight decrease. 
Cells exposed to Entinostat or A196 presented a higher collective migration rate. Increased double-strand DNA 
breaks were observed in 4C11- and 4C11+ melanoma cells treated with Entinostat. When combining Entinostat 
with the alkylating agent dacarbazine and inhibitors of the MAPK pathway, a synergistic effect in inhibiting 
cell viability was observed. The same effect was not observed in cells treated with a combination of A196 or 
NSC636819 and MEK inhibitors. In the in vivo tumorigenicity assay, no significant difference in tumor 
volume was observed between the control group and animals treated with any of the inhibitors. It was 
demonstrated that the inhibition of class I HDACs by Entinostat also occurs in vivo, as reflected by the 
increased H4K8ac mark in tumor samples. In the experimental metastasis assay, an increase in metastatic 
colonies was observed in the lungs of C57BL/6 mice treated with Entinostat compared to the control group. 
Combining these inhibitors with known therapeutic agents, such as dacarbazine and MEKi, may reveal novel 
and more effective strategies for controlling melanoma progression. 
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Abstract:  
Telomeres consist of repetitive sequences of "TTAGGG" that play a crucial role in protecting the ends of 
chromosomes from degradation and fusion with neighboring chromosomes. These repetitive sequences 
progressively shorten with each cell division, as biomarkers for cellular aging and stress. Genetic studies 
investigating telomere length are essential for comprehending age-related diseases. Previous genome-wide 
association studies (GWASs) examining leukocyte telomere length (LTL) have been predominantly focused 
on European and Asian populations, and the identified loci associated with LTL did not consistently replicate 
across diverse populations. In this study, our objective is to investigate and understand the genetic architecture 
that contributes to the natural variation observed in LTL in a child population from Brazil. A blood sample of 
555 children and adolescents aged 6-14 was selected from a large prospective community school-based study, 
the Brazilian High-Risk Cohort Study (BHRCS). DNA was extracted from the biological samples and utilized 
to measure LTL and genotype in the samples. Mean LTL measurements were conducted using a well-
established quantitative PCR technique. This technique calculates telomere length (TL) by determining the 
ratio of telomere repeat number (T) to a single-copy gene (S). Using this TL ratio, a genome-wide association 
study (GWAS) was conducted in Plink using linear regression with an additive mode of inheritance. To 
perform functional annotation of the genetic variants obtained from GWAS summary statistics, we utilized 
FUMA (Functional Mapping and Annotation of GWAS), a tool that integrates 18 biological data repositories 
for processing GWAS summary statistics. The analysis included adjustments for age, sex, and ten genetic 
principal components as covariates. After applying a Bonferroni correction, we have identified an intron 
genetic variant (rs78222986) that is significantly associated with leukocyte telomere length (LTL) (p-
adjusted=0.00093). The effect size of this variant is B=0.26, with a standard error of 0.04. At present, the 
rs78222986 on chromosome 9 has not exhibited any discernible associations with clinical conditions. We 
sought to elucidate whether this variant could be implicated in any biologically relevant pathways linked to 
telomere length. However, no statistically significant pathways were identified (p-adjusted>0.05). We were 
unable to replicate previous reported genetic associations found in the literature. The investigation into the 
genetic determinants of LTL in child populations may reveal previously undiscovered variants that have not 
been identified in adult cohorts. Furthermore, these results findings may contribute to the identification of 
potential biological markers related to the onset of age-related diseases. 
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Abstract:  
Amyotrophic Lateral Sclerosis (ALS) is a degenerative and fatal neuromuscular disease characterized by the 
progressive death of upper and lower motor neurons, promoting symptoms such as muscle weakness and 
atrophy. Several factors are potentially associated with the biogenesis of the disease, recent studies demonstrate 
that the loss of homeostasis related to the folate cycle may be related to the pathogenesis of ALS. This cycle, 
also called the one-carbon pathway, plays a fundamental role in cellular processes such as DNA methylation, 
homocysteine remethylation to methionine, and for the synthesis of S-adenosyl-methionine, fundamental in 
DNA methylation. Among the multiple genes involved with this cycle, MTHFR stands out, which encodes a 
homonymous enzyme with a central role in this pathway. Polymorphisms in this gene can reduce enzymatic 
activity and promote alterations in the intracellular concentrations of homocysteine, a neurotoxic compound 
with an intrinsic mechanism in the disease. Thus, this hospital-based case-control study aims to evaluate the 
association of the C677T (rs1801133) polymorphism in the MTHFR gene, and sociodemographic and clinical 
factors in the pathogenesis of ALS. The case group was composed of 101 patients diagnosed with the disease 
and the control group with 119 individuals without suspicion or diagnosis of neurodegenerative diseases. Blood 
samples were collected and submitted to DNA extraction. Clinical and sociodemographic data of the patients 
were collected through a questionnaire and consultation of medical records. Genotypic analyses were 
performed by PCR-RFLP, and statistical analysis of clinical and genotypic data was performed with SPSS 
software. According to the genotypic analysis the mutant genotype (T/T) was more frequent in patients 
diagnosed with ALS than in the control group, representing 9.9% and 2.5% of the groups, respectively (p = 
0.02). The allelic evaluation corroborates the genotypic analysis, showing that the frequency of the T allele is 
a greater risk for the development of the disease than the C allele (OR= 1.54; CI 95%= 1.05 - 2.29) (p = 0.03), 
in addition to interacting with demographic (ethnicity: white, p=0.005; brown, p=0.001), and clinical (practice 
of physical activity, p=0.006) factors as risk factors for ALS. Furthermore, through the Kaplan-Meier curve, 
it was observed that the polymorphism showed no association with disease progression (p = 0.06). The results 
of this study suggest that the C677T polymorphism in the MTHFR gene is implicated with susceptibility to 
ALS through pathogenic mechanisms potentially related to the neurotoxicity generated by homocysteine 
accumulation, and the interaction with other risk factors, such as ethnicity and lifestyle habits, may aggravate 
the staging of the disease. 
Palavras-chave: Neurodegenerative disease; Genetic polymorphisms; Homocysteine; ;  

Support / Acknowledgment  
The authors would like to thank the Postgraduate Program in Assessment and Health Care from 
Faculty of Pharmacy, Federal University of Goiás (PPGAAS-FF-UFG); National Council for 
Scientific and Technological Development (CNPq) (financial support for G.R.R.), and the 
Coordination for the Improvement of Higher Education Personnel (CAPES) (financial support for 
C.C.P.C. and N.S.L.). This work was also supported by personal resources from the research 
coordinators (Rodrigo da Silva Santos, Ph.D., and Angela Adamski da Silva Reis, Ph.D.). 

 

110

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



-- EGFR AND KRAS EXPRESSION IN TUMOR STEM CELLS IN HEAD AND NECK 
CANCER CELL LINES 

 
Caroline Izak Cuzziol 1; Vilson Serafim Junior 2; Glaucia Maria de Mendonça Fernandes 1; Bianca 
Barbério Bogdan Tedeschi 1; Lucas Brumato Figueiredo 1; Márcia Maria Urbanin Castanhole-nunes 
1; Vitória Scavasini Possebon 1; Ana Paula Simedan Vila 1; Erika Cristina Pavarino 1; Eny Maria 
Goloni-bertollo 1 
1. Av. Brigadeiro Faria Lima, 5416 - Vila São Pedro, São José do Rio Preto. Faculdade de Medicina de São José do Rio 
Preto - FAMERP; 2. Rua Cristóvão Colombo, 2265 - Jardim Nazareth, São José do Rio Preto. Universidade Estadual 
Paulista - UNESP 

 
Abstract:  
Introduction: Head and neck cancer (HNC) includes tumors located in the tongue, oral cavity, larynx and 
pharynx and is the eighth most common type of cancer in the world. Patients with head and neck cancer have 
a low survival rate, which occurs due to tumor recurrence and the appearance of metastases. The main cause 
of this resistance to treatment is the existence of cells subpopulation called tumor stem cells (TSCs) that have 
characteristics of self-renewal and differentiation, playing an important role in the initiation and tumor 
progression. The Ras gene (rat sarcoma) comprises a family of genes composed of three members (isoforms), 
the HRAS, NRAS and KRAS, the latter being the most important. Mutation in KRAS has been associated with 
increased tumorigenicity and a poor prognosis, making it an attractive therapeutic target for different types of 
cancers. Another gene involved in tumor progression is the Epidermal Growth Factor Receptor (EGFR), which 
has the ability to activate cell proliferation pathways such as the RAS pathway. Mutations in EGFR leading to 
constitutive activation of the tyrosine kinase domain, overexpression of this receptor or its ligand have been 
reported in several types of cancer. Objectives: Evaluate the gene and protein expression of EGFR and KRAS 
in HNC cell lines (SSC-28 - oral cavity cancer and FADU - pharyngeal cancer). Compare the gene and protein 
expression in TSCs with the expression in non-TSCs. Methodology:TSCs were separated by flow cytometry 
(FACS-aria) using the ALDH biomarker. Expression of EGFR and KRAS genes was performed by qPCR 
using TaqMan probe (Thermo Fisher Scientific) considering non-TSCs as control (RQ=1). The protein 
expression was performed using the Western Blotting thecnique. For statistical analysis, p<0.05 was 
considered significant. Results: In the SCC-28 cell line, TSCs showed a reduced gene expression of EGFR 
(RQ=0.62, p<0.05) and protein expression (TSCs=1.17/ non-TSCs=1.49), and a slightly higher gene 
expression of KRAS (RQ=1.46, p>0.05) and protein expression (TSCs=1.0/ non-TSCs=0.76) when compared 
to non-TSCs. In the FADU cell line, however, TSCs showed a gene overexpression of both EGFR (RQ=5.33, 
p<0.0001) and KRAS (RQ=3.75, p<0.001) as well as protein expression (EGFR: TSCs=1.19/ non-TSCs= 0.81) 
(KRAS: TSCs=0.44/ non-TSCs=0.29) when compared to non-TSCs. Conclusion: We can observe that in the 
FADU cell line, the subpopulation of TSCs actually present a overexpression of the interest genes. However, 
in SSC-28, only KRAS is overexpressed in this subpopulation, while EGFR is underexpressed, suggesting that 
the tumor location may influence the expression of some genes. 
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Abstract:  
The early onset and severity of mental disorders make them one of the leading causes of years of life lost due 
to disability. Despite being highly heritable, psychiatric disorders have challenges that determine which 
individuals will actually follow the course of the disease. A tool in development for this objective is the 
Polygenic Risk Score (PRS) which uses SNVs information for the risk estimation of phenotypes based on 
GWAS information. Although this method has not yielded accuracy for clinical application, it is estimated that 
in the future it will be a powerful instrument in clinical diagnosis, and, improve the patient's well-being. 
Projects dedicated to studying the etiology and pathophysiology of mental disorders from childhood to early 
adulthood have the potential to enable preventive approaches and generate ideas for testing new therapies, such 
as this study. We hypothesized that PRS predictive power may be age-related and show different prediction 
peaks over time for each psychiatric disorder. The pattern of these curves could aid clinical intervention in the 
future. In this study, our aim was to evaluate the PRS prediction over time in a 10-year follow-up Brazilian 
cohort of children and adolescents. 2.190 individuals from the Brazilian High-Risk Cohort Study (BHRCS) 
were genotyped and evaluated at 3 different time points over 10 years. Phenotype data from psychiatric 
evaluations were obtained at each time point. The PRS was calculated with PRSice2 using the latest GWAS 
summary statistics from Major depressive disorder (MDD), Anxiety disorders (ANX), and Attention-
deficit/hyperactivity disorder (ADHD). We considered as covariates the 10 first principal components. ROC 
and AUROC were calculated with the nsROC package in Rv4.3. Additionally, individual PRS correlations in 
BHRCS data were performed with Spearman's test, and Nagelkerke R² was used for model evaluation. 
Prevalence was calculated using the principle that once a person is diagnosed, they will remain as a case in the 
future waves (ever disorder). The initial results for ANX have yielded an R² of 0.0006 with 10,234 SNVs in 
the best model (Pt=0.05; p-value=0.32). The AUROC had a value of 49.9% in the first wave (W0), 46.6% in 
the second (W1), and 46.9% in the third (W2). ADHD results were R² 0.009 with 19,098 SNVs in the best 
model (Pt=0.05; p-value=8x10-4). As for the AUROC values, we observed 54.8% in W0, 54.3% in W1, and 
54.6% in W2. The BHRCS has the 4th upcoming wave in 2023 (13y follow-up) and we expect to observe an 
increase of cases for ANX and MDD, given their age range and the post-pandemic scenario in middle-income 
countries such as Brazil. Given their current age, we expect to observe a decrease in new cases of ADHD. This 
study can potentially help future intervention approaches before the peak of the transition to psychiatric 
disorders. In the next step of this study, we will evaluate this new follow-up and explore the impact of Brazilian 
admixture in our results.  
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Abstract:  
Introduction Mental disorders are highly disabling and hence can be associated with functional impairment. 
The age of onset incidence peaks at 14,5 years old, an age range in which individuals are in school and soon 
will have jobs. Therefore, there's an even bigger burden associated with functional impairment. Genome wide 
association studies (GWAS) are useful tools in finding genetic variants, such as single nucleotide 
polymorphisms (SNPs), associated with phenotypes. As such, they can help unveil the genetic basis for the 
target phenotype, for example, functional impairment. These studies first treat the genetic data (such as those 
from Arrays) by doing a quality control (QC), which aims to generate more reliable results by taking out data 
issues, then doing an association test between the remaining genetic data and the interest variable. Objective 
This study seeks to find SNPs associated to functional impairment in the Brazilian High Risk Cohort (BHRC) 
Methods From the BHRC, 1493 individuals aged from 12 to 21 years old (the highest age of onset incidence 
range) were selected. The chosen variable was NEET (not in employment, education or training) to assess 
functional impairment. Genotypes were obtained through Illumina's Infinium Global Screening Array, while 
quality control was done through PLINK v2.0 followed by genotype imputation in the Michigan Imputation 
Server using 1000 Genomes as the reference panel. The GWAS was made using the GENESIS R package 
using NEET as the interest outcome during the 6 year follow-up of the BHRC (entailing the chosen age range). 
Using the top 100 SNPs ranked by p-value from the GWAS, we used the FUMA platform for biological 
pathways analysis. Results After analysis, no SNP nor biological pathway were found to be significant to the 
NEET variable Discussion While no SNP has reached a p value significance threshold for multiple 
comparisons (5x10-8), the chromosome 6 SNP rs9295494 (C>T) had the smallest p value, surpassing the 5x10-

6 threshold. This SNP, however, is located in an intron of the CDKAL1 gene, which is related to type 2 diabetes. 
It is also void of nearby SNPs whose p-values also surpassed the 5x10-6 threshold. Therefore, this is likely a 
spurious association. Nonetheless, these findings do not rule out the possibility that genetic variants are related 
to the NEET outcome or functional impairments in general. And thus, genetic studies can be used to better 
understand the physiopathology behind functional impairments. 
Palavras-chave: GWAS; functional impairment; ; ;  
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Abstract:  
The "blood group diet" (BGD) is a practice that seeks to prevent certain diseases and improve physical and 
emotional health by following eating habits outlined for your blood type according to ABO system. Although 
it has no scientific proof, there is a growing number of people who adopt the diet. By genetic conception, 
metabolic interaction between determinant alleles of ABO system and eating habits is unknown; however, they 
are multifactorial phenotypes whose expression influenced human evolution, and the possibility of population 
markers correlating with food is not ruled out. Therefore, the objective is investigate preliminarily the 
correlation between ABO blood type and eating habits or occurrence of diseases. Therefore, a bibliographic 
study about the BGD was carried out, having as main reference the work of the doctor Peter J. D'Adamo among 
others. Based on this study, 24 foods typically consumed in the state of Piauí and 13 diseases popularly known 
and cited in studies on BGD were listed. A form was elaborated for anonymous completion questioning the 
frequency of consumption of each food and the occurrence or not of some diseases. The form was distributed 
to students of the Universidade Federal do Piauí randomly selected and who agreed to participate by answering 
the questions and performing the ABO blood typing test to confirm the phenotype. The collected data were 
transferred to electronic spreadsheets and statistically analyzed using Kruskal-Wallis statistical method (H test) 
and Chi-square. A total of 86 samples were collected from people aged 17 to 52 years, 54% whom were genetic 
females and 41% genetic males. The genotypic profile of the study population was: 33.7% belonging to group 
A; 11.6% group B; 53.5% group O and 1.2% group AB. Since the sample contained only one individual from 
group AB, this was removed from the statistical analyses. Most of the 24 foods selected showed no significant 
correlation of consumption associated with any blood type; however, 2 foods, carrots and butter, showed 
significantly low consumption data among people of group B. Interestingly, butter is a derivative of milk, food 
group that according to the BGD proposal lacks a higher consumption among people of blood type B. 
Proportionally to the sample size, people of blood type B reported lower occurrence of diseases. Conversely, 
two of the four most reported diseases in this group are among the 5 diseases with the highest risk associated 
with blood type B, according to a survey conducted on the BGD. Based on this study alone, it isn't feasible to 
decisively establish a relationship of the ABO system as a genetic marker for food consumption habits or 
specific disease. This is a preliminary study with local database, the association found between low 
consumption of certain foods and blood type B does not indicate risk of specific disease, as it may be 
compensated by other substitute foods; however, it points to the need for in-depth research on the subject, with 
an increase in genetic and molecular tools aimed at population biomarkers that help in the promotion of 
individualized health.  
Palavras-chave: ABO system; eating habits; genetic markers; ;  
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Abstract:  
Introduction:Obesity arises from the interactions between environmental risk factors, such as physical 
inactivity, excessive caloric intake, socioeconomic status, and genetics factors. Research has shown the 
contribution of genetics to the development of obesity, and to date, the strongest association is the rs9939609 
polymorphism of the FTO gene, with the risk genotype of allele A, when in homozygosity. Bariatric surgery 
has emerged as the most effective strategy to treat obesity and its associated comorbidities.Aim: Evaluate the 
prevalence of the FTO polymorphism (rs9939609) and its contribution to obesity-related comorbidities in men 
and women undergoing bariatric surgery. Methods:The observational, analytical, and prospective cohort study 
included 119 patients undergoing bariatric surgery in a private hospital in São Luís, Maranhão. Anthropometric 
and sociodemographic data were collected directly from medical records. Genetic material was extracted from 
saliva samples and molecular analysis was evaluated by TaqMan probes in quantitative PCR (qPCR). 
Statistical analysis was performed in GraphPad Prism software. For variables with non-normal distribution 
and comparison between two groups, the non-parametric Mann-Whitney test was used. To compare nominal 
variables, Fisher's exact or Chi-square test was used. P<0.05 was considered statistically significant.Results: 
Women were the majority among patients undergoing bariatric surgery (73.1%). The overall mean age was 
37.5 years (±9.1) with no statistical difference between men and women. Both weight and height were higher 
in men than in women (p<0.0001), also resulting in a higher body mass index (BMI) (p=0.03). The surgical 
technique most used in male patients was the Bypass, different from what was observed in women, in which 
the Sleeve technique was the most used (p=0.001). Hepatic steatosis (HE) was the most observed comorbidity 
in patients (63.9%), being equally distributed between men and women. Diabetes mellitus (DM) showed equal 
prevalence among men and women, unlike systemic arterial hypertension (SAH), which was more frequent in 
men (p=0.03). RS9939609 polymorphism was present in homozygosity (AA) in 17.3% of patients and in 
heterozygosity (AT) in 37.6%. The allele and genotype frequency of the polymorphic gene was similar 
between males and females and the distribution was consistent with the Hardy-Weinberg equilibrium at the 
0.05 significance level. Men carrying the polymorphic allele (AT/AA) were more likely to have DM associated 
with obesity than wild-type homozygotes (TT) (p=0.02). This statistical difference was not seen in the female 
group (p=0.16). The presence of SAH and HE was not associated with the presence of the polymorphic allele 
in either sex. Regarding anthropometric measurements, men carrying the polymorphic gene were heavier and 
hada higher BMI than wild-type homozygotes (p=0.03). This relationship was not observed in the female group 
(p>0.99 and p=0.26, respectively). Conclusions:In the evaluated sample, men undergoing bariatric surgery had 
a higher BMI than women and a higher prevalence of SAH. The presence of the polymorphic allele of the FTO 
gene was associated with higher BMI and presence of DM in men but not in women. 
Palavras-chave: FTO Polymorphism; Obesity; Comorbidities; Bariatric surgery;  
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Abstract:  
Introduction: Hemoglobin S (Hb S), under hypoxic conditions, polymerizes inside the erythrocyte, causing 
changes in its structure and resulting in the formation of sickle-celled erythrocytes, less flexible, which adhere 
to the endothelium and are prone to hemolysis. These are the two main pathophysiological events of Sickle 
Cell Anemia, hemolysis and vaso-occlusion, which direct the processes involved in the different types of 
clinical manifestations. Leg ulcer is a frequent clinical condition in sickle cell anemia and the etiology of this 
complication may be related to hemolytic and angiogenic events Objective: to evaluate the presence of 
hemolysis and angiogenesis markers in patients with Sickle Cell Anemia, with and without leg ulcers, in order 
to contribute to the understanding of the mechanisms involved in the occurrence of this clinical manifestation. 
Methods: The study groups were formed by adults (20 to 63 years): 24 people with Hb SS, with active ulcer 
and history of ulcers, and 33 people with Hb SS without ulcers until the moment of blood collection ; 
hemoglobin profiles were confirmed by pH 8.6 electrophoresis and HPLC (Trinity Biotech); homozygosity 
for Hb S by PCR-RFLP; the polymorphisms that regulate the expression of proteins that participate in the 
angiogenesis process, TGF-β1, VEGFA1 and HIF-1α by PCR-RFLP and their expression by Western Blotting; 
the hemolysis markers evaluated were: hemoglobin, lactate dehydrogenase, indirect bilirubin, aspartate 
aminotransferase and reticulocytes; The results show a relationship between the severity of anemia (hemolysis) 
and the occurrence of leg ulcers (p< 0.001 for Hemoglobin, aspartate aminotransferase and indirect bilirubin 
values). For the polymorphisms that regulate the expression of proteins that participate in the angiogenesis 
process, no risk or protective relationship was observed for the occurrence of leg ulcers. The evaluation of 
plasma levels of proteins VEGFA1, TGFB1 and HIF1A indicates that the occurrence of leg ulcers in these 
patients is associated with a pro-angiogenic condition, evidenced by high levels of VEGFA1 and TGFB1. The 
high expression of these proteins and hemolysis show damage to homeostasis and, consequently, to the wound 
healing process. 
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Abstract:  
O Papilomavírus Humano é um vírus epiteliotrófico pertencente à família Papillomaviridae. São classificados 
em baixo risco, os quais estão associados apenas às verrugas genitais; e alto risco, responsáveis pelos casos de 
câncer do colo do útero. No Brasil, esse câncer ainda tem sido um grave problema de saúde pública, 
principalmente na região Norte. No entanto, há escassez de dados epidemiológicos sobre a infecção por HPV 
no público LGBTQIA+. Desse modo, o objetivo deste estudo foi determinar a ocorrência de infecção por HPV 
em pacientes não-binários, mulheres homoafetivas e mulheres bissexuais de Manaus-AM. Os participantes do 
estudo foram recrutados no Ambulatório de Diversidade Sexual e Gêneros da Policlínica Codajás, o qual é 
especializado no atendimento da população LGBTQIA+. Amostras do epitélio cervical foram coletadas 
durante a realização do exame preventivo e, posteriormente, submetidas à extração de DNA total. A detecção 
da presença ou ausência do genoma viral do HPV foi realizada pela técnica de PCR, seguida da análise por 
eletroforese em gel de agarose 1,5%. Primeiramente, utilizaram-se os primers GP5+/6+ da região L1, a mais 
conservada entre todos os tipos virais do HPV. Também foram realizadas amplificações com os primers 
MY09/11 e PCR nested, utilizando-se o produto de PCR das reações com MY09/11 para a amplificação com 
os primers GP5+/6+, como critério de investigação das amostras negativas da reação anterior. Participaram 
deste estudo quarenta e quatro indivíduos, sendo onze não-binários, dezessete mulheres homoafetivas e 
dezesseis mulheres bissexuais. Dezoito amostras (40,9%) foram positivadas para o HPV, e vinte e seis (59,1%) 
negativas para o DNA viral. Nos indivíduos não-binários, três amostras foram positivas (27,7%) e oito 
negativas (72,7%); nas mulheres homoafetivas, em cinco amostras (29,4%) foi detectada a presença do vírus 
e a ausência em doze (70,6%), já nas mulheres bissexuais, o HPV foi detectado em dez amostras (62,5%) e 
ausente em seis (37,5%). Os resultados evidenciam uma frequência relativamente elevada de infecção pelo 
vírus HPV nessa comunidade LGBTQIA+, especialmente nas mulheres bissexuais (62,5%). Relações sexuais 
com parceiros do sexo masculino que não se previnem pode ser um dos principais fatores para explicar o dobro 
da frequência do HPV nas mulheres bissexuais. É importante ressaltar que esta comunidade necessita de 
acolhimento na saúde pública para o diagnóstico precoce da infecção pelo HPV com a finalidade de adotar-se 
a conduta médica adequada no rastreio do câncer de colo do útero, bem como conscientizá-la acerca da saúde 
reprodutiva. Testes moleculares para a detecção dos tipos de HPV presentes nestes indivíduos estão em 
andamento, a fim de verificar se estes são de alto risco. 
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Abstract:  
Genetics plays a key role in research and combatting cancer and has been crucial in developing strategies for 
prevention, early diagnosis, and more effective treatment of the disease. Genetic markers can be identified to 
predict prognosis and response to therapy in breast cancer. The expression of specific genes can provide 
important information about the aggressiveness of the tumor and the likelihood of response to therapies 
allowing for a more personalized approach in patient-directed treatment. A lncRNA, called NORAD (Non-
Coding RNA Activated By DNA Damage), interacts with PUMILIO proteins preventing their repressor 
activity on target RNAs. PUMILIO is an important RNA-binding protein that plays several regulatory roles in 
cells. By binding to PUMILIO, NORAD modulates the mRNA levels of its targets, which are enriched for 
genes involved in chromosome segregation during cell division in osteosarcoma (U2OS) and cervical 
carcinoma (HeLa) cells. We used RNA-seq data from The Cancer Genome Atlas (TCGA) database of breast 
cancer subtypes (BRCA), Lum A (LA) (n=560), Lum B (LB) (n=207), HER2-enriched (HER2) (n =82) and 
Basal-like (BL) (n=190). We compared the expression levels of RNAs presenting binding sites for PUMILIO 
using the GDCRNATools and Limma packages. We selected PUMILIO target genes positively coexpressed 
with NORAD lncRNA (above median - log2FC Cutoff). Among the genes with significant expression 
correlated to NORAD in the four BRCA subtypes, RALGAPB (ENSG00000170471) stands out (p<0.00001). 
RALGAPB shows dramatic cellular redistribution during mitosis, moving from the nucleus and Golgi complex 
during prophase to the mitotic spindle and intercellular bridge in cytokinesis. Knowing that one of the functions 
of NORAD is to control the availability of PUMILIO, and since RALGAPB is a target of PUMILIO, increased 
or decreased expression of NORAD can lead to increased or decreased expression of RALGAPB in BRCA. 
RALGAPB and NORAD have been independently related to chromosomal instability, but the guiding 
principle of this axis is still unclear. Considering the heterogeneity between BRCA subtypes, since LA has a 
better prognosis, characterized by low-grade tumors, and BL has a worse prognosis and higher invasive 
potential, we focused on these two subtypes to evaluate the relationship between these two molecules. We 
induced overexpression of NORAD in LA and BL cell lines (MCF-7 and MDA-MB-231, respectively) by 
transfection of a vector with the complete NORAD sequence or a vector with a mutant version of NORAD 
lacking the PUMILIO binding region. As a control, we used the empty plasmid. After 48 hours of transfection, 
we checked the expression of a set of genes regulated by PUMILIO, including RALGAPB. Abnormalities in 
cell division in transfected cells are being investigated. A better understanding of the regulatory role of 
NORAD in genomic instability is relevant to help search for new therapies, targets, and prevention strategies 
for cancer treatment. 
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Abstract:  
ABSTRACT Introduction: Diabetic kidney disease (DKD) is the leading cause of chronic kidney disease and 
end-stage renal disease worldwide, being a major predictor of mortality in patients with diabetes mellitus 
(DM). Some studies suggest that an altered profile of microRNAs (miRNAs) can be used to identify diabetic 
patients at high risk of developing DKD or progress to its severe form; however, results are still inconclusive. 
Objective: To identify a profile of urinary miRNAs involved in the development and progression of DKD in 
patients with type 1 DM (T1DM). Methods: The expression of 2.578 miRNAs was analyzed in urine from 20 
patients with T1DM [6 patients with normal estimated glomerular filtration rate (eGFR) and 14 patients with 
altered eGFR]. Patients with altered eGFR were categorized into progressors (n=7) and non-progressors (n=7) 
to a rapid decline in the eGFR. The global miRNA profile was evaluated using the microarray technique with 
the GeneChip miRNA 4.0 array (Thermo Fisher Scientific). Two dysregulated miRNAs were selected for 
validation in an independent sample using qPCR. We also performed a second validation comparing our data 
to a public transcriptomics dataset. Results: Seventy-nine miRNAs were differentially expressed between 
groups: 63 of them differed between progressor vs. normal eGFR groups, 12 between non-progressors vs. 
normal eGFR group, and 15 between progressors vs. non-progressors. In the validation analysis, the hsa-miR-
30a-5p was confirmed to be upregulated in progressors vs. normal eGFR and non-progressor groups. In the 
analysis using the public transcriptomics dataset, hsa-miR-212-5p, hsa-miR-4484, and hsa-miR-4487 were 
confirmed to be downregulated in cases with DKD vs. controls. Conclusion: Our study identified four miRNAs 
dysregulated in T1DM patients with altered eGFR compared to patients with normal eGFR. INTRODUCTION 
Diabetic kidney disease (DKD) is a common microvascular complication of diabetes mellitus (DM), being the 
main cause of chronic kidney disease in patients starting dialysis (Sun et al. 2022). DKD is characterized by 
structural abnormalities that affect kidney function, including renal cell hypertrophy, thickening of the 
glomerular basement membrane, accumulation of extracellular matrix proteins, and mesangial cell expansion 
(Sun et al. 2022). An impairment in kidney function can be identified by a decline in the estimated glomerular 
filtration rate (eGFR) and/or an increase in the excretion of urinary albumin (Sun et al. 2022). However, there 
are patients who, despite having an altered urinary albumin excretion (UAE), do not progress to end-stage 
renal disease (ESRD). In contrast, other patients progress rapidly to advanced stages of this disease. Thus, the 
identification of new biomarkers of renal dysfunction is necessary for early and accurate identification of 
patients with DM at high risk of DKD progression. MicroRNAs (miRNAs) are a class of short non-coding 
RNAs that induce the degradation of their target mRNAs, thus, reducing protein translation (Assmann et al. 
2017). Studies have shown a dysregulation in the expression of a number of miRNAs in different pathologies, 
including DM and its chronic complications (Assmann et al. 2017, Lee et al. 2023). Moreover, miRNA levels 
in body fluids usually reflect tissue-specific injuries, making them ideal candidates as circulating biomarkers 
of many diseases (Lee et al. 2023). Even though a number of studies have reported altered miRNA expression 
profiles in DKD patients, they do not point to a unique expression profile of miRNAs in urine that could be 
used as a biomarker of the different phases of DKD (Lee et al. 2023). Thus, considering that miRNAs might 
be potential biomarkers of DKD progression, we performed a urinary miRNome analysis in a cohort of T1DM 
patients categorized into progressors or non-progressors to a decline in the eGFR. We also carried out 
bioinformatics analyses to investigate the pathways in which the altered miRNAs are involved. MATERIALS 
AND METHODS 1) Study design, population, and clinical and biochemical parameters - This study was 
designed following STROBE guidelines and included two independent cohorts of T1DM patients categorized 
according to eGFR values, called the "screening" and "validation" samples. All T1DM patients were from 
Hospital de Clínicas de Porto Alegre (HCPA) and Instituto da Criança com Diabetes at Grupo Hospitalar 
Conceição (ICD-GHC) (Rio Grande do Sul, Brazil) and were recruited between November 2019 and December 
2022. T1DM diagnosis was based on the American Diabetes Association criteria (American Diabetes 
Association Professional Practice 2022). The screening sample comprised 6 patients with normal eGFR (≥90 
mL/min/1.73m2) and 14 patients with altered eGFR (<90 mL/min/1.73m2), defined based on the Kidney 119
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Disease Improving Global Outcomes guidelines (Group 2013). Patients in the altered eGFR group were further 
categorized according to the presence of a rapid decline in eGFR into progressor (n=7) and non-progressor 
(n=7) patients. Progressors were those with eGFR <60 mL/min/1.73m2 and a reduction of ≥3.5 
mL/min/1.73m2/year in eGFR, while non-progressors were those with eGFR <90 mL/min/1.73m2 and <3.5 
mL/min/1.73m2/year decline in eGFR during follow-up. The validation sample included 18 T1DM patients 
with normal eGFR and 28 patients with altered eGFR, also categorized into progressors (n=12) and non-
progressors (n=16), and who were defined in the same way used for the screening sample. To calculate eGFR 
progression, we searched for all available ambulatory serum creatinine values for each patient. The date of 
patient's first creatinine measurement was considered as the date of entry in the study. The duration of follow-
up was calculated as the time from a patient's first measured creatinine until the last measured creatinine. DKD 
progression was defined by the annual decline in eGFR: (last eGFR - baseline eGFR) / segment period 
(Altemtam et al. 2012). A standard questionnaire was used to collect information on age, age at diagnosis, 
T1DM duration, and drug treatment. The ethnic group was defined based on self-classification. All patients 
underwent physical and laboratory evaluations, as previously described (Assmann et al. 2019) . Serum 
creatinine was measured by the Jaffé reaction and UAE by immunoturbidimetry . eGFR was calculated using 
the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation (Levey et al. 2009). The 
protocol of this study was approved by the Ethic Committee in Research from HCPA and ICD/GH. All 
individuals gave assent and written informed consent prior to inclusion in the study. 2) MiRNA extraction and 
Microarray analysis - Midstream 20 ml voided urine samples were collected from all patients. After collection, 
urine samples were centrifuged at 3500 g for 5 min at 4°C, and the supernatants were stored at -80°C. RNA 
was isolated from 200 µl urine using the miRNeasy Serum/Plasma kit (Qiagen. Hilden, Germany). Quality 
control was carried out using synthetic spike-in RNAs (RNA Spike-In Kit, Qiagen) to analyze the robustness 
of the RNA isolation and quality of extracted miRNAs. Purity and concentration of RNA samples were 
measured using the NanoDrop ND-1000 Spectrophotometer (Thermo Fisher Scientific, DE, USA). The urinary 
mirRNome was evaluated in the screening sample through microarray technology. For microarray analysis, 
the Affymetrix Genechip miRNA 4.0 array (Affymetrix, Santa Clara, CA, USA) was used following the 
manufacturer's instructions. Differential miRNA expression was evaluated in R v.3.6.2 (R Foundation for 
Statistical Computing, Vienna, Austria) according to Affymetrix guidelines. Normalization was performed 
through robust multiaveraging followed by surrogate variable analysis to remove batch effects. When 
comparing groups, the miRNA log fold changes (FC) >|1| and P <0.05 were considered significant. Venn 
Diagrams from the InteractiVenn bioinformatics webtool were used to compare the differential miRNA 
expression across groups (Heberle et al. 2015). 3) Validation of selected miRNAs - Two miRNAs (hsa-miR-
210-3p and hsa-miR-30a-5p) most differentially expressed between groups in the microarray analysis were 
quantified in the validation sample using reverse transcription (RT)-qPCR. After RNA isolation, the RNA (4 
μl) was reverse transcribed into cDNA using the miRCURY LNA RT Kit (Qiagen). The cDNA synthesis 
controls (UniSp6, Qiagen) and cel-miR-39-3p, contained in the RNA Spike-In Kit (Qiagen), were added to the 
RT reaction to determine the effectiveness of this process. qPCRs were performed in a ViiAÔ 7 Fast Real-
Time PCR System (Thermo Fisher Scientific). Relative quantifications of the hsa-miR-210-3p (GeneGlobeID 
- YP00204333) and hsa-miR-30a-5p (YP00205695) were performed using the 2ΔΔCq method and are shown as 
FC relative to the calibrator (Bustin et al. 2009). Seven miRNAs were tested to identify the best reference 
genes. NormFinder analyses indicated that miR-93-5p (YP00204715) and miR-103a-5p (YP00204063) are the 
best combination of reference genes for normalization of qPCR. To validate the results of our screening 
experiment in a second independent sample, transcriptome studies that evaluated DKD were searched in the 
GEO repository (Clough et al. 2016). Only microarray datasets that analyzed miRNA expression in urine from 
case (DKD) and control patients were included. The selected miRNA array was analyzed in the 
NetworkAnalyst tool performing a variance stabilizing normalization followed by quantile normalization and 
obtaining the differential gene expression through the limma package. For the comparison with the results 
obtained in the microarray chip analyzed in this study, the same criteria were used: logFC >|1| and P <0.05. 4) 
Bioinformatics and statistical analyses - MiRNA target genes and biological pathways under their regulation 
were investigated by bioinformatics analyses. Targets of the dysregulated miRNAs were investigated using 
the multiMiR package in R. Functional overrepresentation of biological processes of the retrieved targets genes 
was performed using Gene Ontology (GO) and KEGG pathways incorporated in the package clusterprofileR 
in R environment. Regarding statistical analysis, variables with normal distribution are presented as mean ± 
SD. Variables with skewed distribution were log-transformed before analyses and are shown as median (25-
75th percentiles). Categorical data are shown as %. Characteristics were compared between groups using One-
way ANOVA or c2 tests, as appropriate. All statistical analyses were performed using the SPSS statistical 
package (v.18.0) (SPSS Inc, Chicago, IL), and P <0.05 were considered statistically significant. RESULTS 1) 120
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Clinical and laboratory characteristics of the subjects included in the study - Characteristics of normal eGFR, 
non-progressor, and progressor groups are shown in Table 1 for patients from screening and validation samples 
together. 2) Microarray analysis in subjects from the screening sample - A total of 2,578 human miRNAs were 
tested in the microarray. Of them, 79 miRNAs were differentially expressed between groups. Among them, 63 
miRNAs were differentially expressed between progressor and normal eGFR groups; 12 were differentially 
expressed between the non-progressor and normal eGFR groups, and 15 were differentially expressed between 
progressors and non-progressors. Of the total 79 miRNAs differentially expressed, 26 have described target 
genes, being 929 validated target genes, 820 predicted target genes, and 222 target genes that were derived 
from both validated and predicted data. The target genes validated in at least 2 databases (n=1151) are involved 
in 58 KEGG unique pathways, including mTOR-, p53-, VEGF-, apoptosis-, Wnt-, insulin-, MAPK-, and ErbB 
pathways. They also participate in 391 GO biological processes. 3) Validation of the selected miRNAs - Two 
miRNAs differentially expressed between progressors and non-progressors were chosen for validation in the 
validation sample. Hsa-miR-30a-5p was confirmed as being upregulated in progressors vs. non-progressor and 
normal eGFR groups (P= 0.005; Fig.1A). Hsa-miR-30a-5p was positively correlated with creatinine levels (r= 
0.594, P <0.0001) and negatively correlated with eGFR values and eGFR decline per year (r= - 0.529, P= 
0.001, and r= -0,545, P= 0.001). No difference was found in has-miR-210-3p expression between groups of 
the validation sample (Fig.1B), and it did not correlate with any characteristic. For the validation using a public 
dataset of transcriptome analysis, one miRNA array (GEO ID: GSE121221) performed in urine from patients 
with type 2 DM (T2DM) with and without DKD was selected for comparison with our data. One hundred 
eighteen miRNAs were differently expressed between DKD group and controls. Of them, 4 were also 
dysregulated in our microarray experiment: hsa-miR-212-5p, hsa-miR-345-3p, hsa-miR-4487, and hsa-miR-
4484. Hsa-miR-4484 differed between non-progressors vs. normal eGFR group, while hsa-miR-212-5p, hsa-
miR-345-3p, and hsa-miR-4487 were differentially expressed in progressors vs. normal e-GFR group in our 
experiment. Moreover, hsa-miR-212-5p, hsa-miR-4484, and hsa-miR-4487 were downregulated in the case 
groups (DKD patients, progressors or non-progressors) compared to controls (T2DM patients or normal eGFR 
patients) in the GSE121221 array and in our chip experiment. In contrast, hsa-miR-345-3p was downregulated 
in DKD patients vs. T2DM controls in the GEO dataset, while our study reported its upregulation in progressors 
compared to normal eGFR patients. Bioinformatics analyses were performed to retrieve putative target genes 
of the 4 dysregulated miRNAs (miR-212-5p, miR-345-3p, miR-4487, and miR-4484) in common between the 
present dataset and GEO dataset. Only miR-212-5p and miR-4484 have validated target genes in at least 2 
databases. These 2 miRNAs regulated 10 genes that are involved in 6 KEGG pathways: circadin rhythm-, 
mTor-, Hedgehog-, renal cell carcinoma-, ribosome biogenesis in eukaryotes-, and gap junction pathways. No 
significant pathway was found in the GO analysis. DISCUSSION Here, we described 79 miRNAs 
differentially expressed in urine from T1DM patients with normal eGFR and T1DM patients with altered eGFR 
(progressors and non-progressors). Of them, 63 miRNAs differed between progressors and the normal eGFR 
group, including hsa-miR-1281, hsa-miR-3197, hsa-miR-4454, hsa-miR-185-5p, and hsa-miR-532-3p, which 
were previously associated with DM or kidney damage. Hsa-miR-1281 was upregulated in urine and plasma 
of CKD patients with eGFR <30 mL/min/1.73m2 compared to those with eGFR >30mL/min/1.73m2, which is 
in agreement with our study that showed its upregulation in progressors vs. the other groups. Thus, hsa-miR-
1281 seems to be a biomarker of kidney function loss. From the 12 miRNAs differentially expressed between 
non-progressors and the normal eGFR group, 4 were previously associated with kidney damage in the DM 
context: hsa-miR-203a-3p, hsa-miR-4270, hsa-miR-423-5p, and hsa-miR-23b-3p. Qin et al. (Qin et al. 2022) 
showed the downregulation of miR-203a-3p in high-glucose (HG)-treated mesangial cells, and suggested that 
this miRNA plays a negative role in proliferation, inflammation, and fibrosis processes. Hsa-miR-4270 was 
reported as a potential urinary biomarker of DKD since its expression was dysregulated in T2DM patients with 
this complication (Li et al. 2020). Hsa-miR-23b-3p was downregulated in serum exosomes from DKD patients 
vs. control patients (Fei et al. 2022). In accordance with our results, has-miR-423-5p was downregulated in the 
kidney tissue of DKD patients and HG-treated human kidney cells (Chen et al. 2021). Moreover, 15 miRNAs 
were differentially expressed in progressors vs. non-progressors, including hsa-miR-30a-5p, which had this 
result confirmed in our validation sample. Accordingly, hsa-mir-30a-5p was upregulated in T2DM patients 
with macroalbuminuria compared to patients without DKD or with microalbuminuria, being a marker of severe 
kidney damage (Prabu et al. 2019). Our bioinformatics analysis showed this miRNA has several targets genes, 
including TGF-β1. Thus, this miRNA is a potential biomarker to identify which T1DM patients will progress 
to a rapid decline in the GFR. Additionally, we compared our list of 79 dysregulated miRNAs in the screening 
sample with a GEO transcriptomics dataset. Three miRNAs of our list were confirmed to be downregulated in 
DKD patients vs. patients without DKD from the GEO dataset: hsa-miR-212-5p, hsa-miR-4484, and hsa-miR-
4487. Accordingly, in our dataset, miR-4484 was downregulated in non-progressors, while miR-212-5p and 121
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miR-4487 were downregulated in progressors (vs. normal e-GFR group). In contrast with our results, Eleman 
et al. (Elemam et al. 2021) found no difference in hsa-miR-212-5p expression between T2DM patients with 
or without DKD. No other study has investigated hsa-miR-4484 and hsa-miR-4487 in DM patients. However, 
miR-4487 was associated with regulation of proliferation, migration, and apoptosis in vascular smooth muscle 
cells (Liang et al. 2022). Our bioinformatics analysis showed that hsa-miR-4487 has 4 target genes, including 
HIF1-α, which seems to have a protective role in DKD pathogenesis (Yu et al. 2021). Hsa-miR-4484 
expression has been associated with several types of cancer and systemic sclerosis (Rusek et al. 2019). 
Bioinformatics analysis suggested the involvement of this miRNA in fibrosis since it targets genes from the 
TGF-β/Smad and Wnt/β-catenin pathways, and collagen expression and regulation of metalloproteinase 
biological processes. We also showed that miR-345-3p was downregulated in DKD patients vs. controls from 
the GEO dataset, while it was upregulated in progressors vs. normal eGFR patients in our microarray. This 
could be explained by the number of samples in which group: 6 normal eGFR and 7 progressor patients in our 
screening sample, and only 2 controls and 2 DKD patients in the GEO dataset. Moreover, we classified patients 
according to a decline in the eGFR, while in GEO dataset, DKD patients had normal eGFR but were 
microalbuminuric. In conclusion, our study identified new miRNAs associated with the development and 
progression of DKD in T1DM patients. The hsa-miR-30a-5p, hsa-miR-212-5p, hsa-miR-4484, and hsa-miR-
4487 were confirmed as dysregulated in DKD patients with altered eGFR. Other 75 miRNAs were differently 
expressed between groups. Thus, our data allow a better understanding of the molecular mechanisms involved 
in DKD. In addition, we highlight miRNAs that may be potential biomarkers of DKD and need to be 
investigated as therapeutic targets for this important DM microvascular complication. REFERENCES 
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Figure 1. Hsa-miR-30a-5p (A) and hsa-miR-210-3p (B) relative expressions (qPCR) in urine of progressors, 
non-progressors and normal eGFR patients. Data are shown as median (25-75th percentiles) of FC. P values 
were obtained using one-way ANOVA with LSD post-hoc tests. *P?<0.05. Table 1. Clinical and laboratory 
characteristics of patients from the screening and validation samples.  

Characteristic  T1DM with normal eGFR  DKD non-progressors  DKD progressors  P  

Age (years)  33.3 ± 5.2  33.7 ± 5.5  31.3 ± 5.9  0.552  

Gender (% male)  55.6  25.0  33.3  0.170  

BMI (kg/m²)  26.3 (23.5 - 30.4)  27.9 (25.3 - 31.5)  25.5 (22.7 - 30.6)  0.395  

HbA1c (%)  7.7 (7.0 - 7.9) a  7.7 (7.2 - 8.2) a  8.5 (7.3 - 12.1) b  0.037  

Hypertension (%)  5.6  43.8  100.0  0.0001  

Age at T1DM diagnosis 
(years)  11.2 ± 5.5  8.2 ± 6.7  10.6 ± 4.1  0.290  

Duration of T1DM (years)  22.6 ± 8.4  25.4 ± 7.1  20.6 ± 5.7  0.233  

Triglycerides (mg/dL)  81.5 (96.2 - 101.5)  62.0 (41.0 - 205.0)  204.0 (96.0 - 281.5)  0.114  

Total cholesterol (mg/dL)  171.0 (152.5 - 191.0)  159.0 (142.9 - 193.0)  188.0 (185.5 - 232.0)  0.144  

HDL cholesterol (mg/dL)  59.7 ± 15.4  62.7 ± 14.0  46.2 ± 14.0  0.157  

Creatinine (ug/dL)  0.8 (0.7 - 0.9)  1.1 (1.0 - 1.3)  2.9 (2.0 - 4.4)  -  

eGFR (mL/min per 1.73 m2)  113.0 ± 11.2  67.8 ± 17.7  26.9 ± 13.8  -  

eGFR loss per year  -0,07 [0,6 - (-1,0)]  -1,8 [-0,8 - (-2,7)]  -9,7 [-5,2 - (-10,2)]  -  

Follow-up time (year)  10.6 ± 2.5  12.2 ± 4.3  12.1 ± 4.1  0.350  

Diabetic retinopathy  16.7 a  56.3 b  58.3 b  0.025  

Variables are shown as mean ± SD, median (25th-75th percentiles) or %. Values with significant differences 
are indicated by different superscript letters (P<?0.05), while statistically similar values are indicated by the 
same superscript letters. BMI: body mass index; HbA1c: glycated hemoglobin; T1DM: type 1 diabetes 
mellitus.  123
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Abstract:  
Preeclampsia (PE) is the leading cause of maternal and fetal mortality worldwide. Placenta is the root cause of 
PE, which is characterized by abnormal placentation. Global CpG island hypermethylation has been previously 
associated with PE in individual experiments, however revision studies have been unable to find concurrent 
hypermethylated genes or to associate their promoter methylation status with their expression. One reason may 
be the enormous variability in PE pathophysiology, with different outcomes occurring during gestation and 
the onset of PE symptoms. Another important factor is that all global differential expression analysis of PE 
libraries were performed only at gene level. Genes are transcribed into multiple transcript isoforms that can be 
productive, producing proteins, or unproductive, and the productive isoforms can translate different proteins. 
An example is sFLT1 (soluble fms-like tyrosine kinase 1) a receptor-less protein isoform transcribed by FLT1 
gene, and is used as a circulating marker in PE. FLT1 has not been analyzed at the isoform level, since it 
possesses more than 6 productive isoforms. Therefore, we performed an integrative analysis of all three 
independent available paired-end and high-depth RNA-seq experiments from placentas of PE patients 
compared with control for differentially expressed isoforms, along with six independent, publicly available 
methylome arrays from Illumina platforms. We used Salmon for pseudo-alignment, Fishpond and DeSeq2 for 
differential expression analysis, isoform.io for protein structure prediction, and GEO2R for differential 
methylation analysis. Out of 135 isoforms differentially expressed with a p-value < 0.01 and an absolute 
log2FoldChange > 1 in all the three series, 91 were upregulated and 44 downregulated. Among those, 18 are 
transcribed from genes which were not differentially expressed, indicating them as a product of isoform 
switches. One of those, NDRG1 (N-myc downstream regulated 1) has only non-coding upregulated transcript 
isoforms. NDRG1 is usually upregulated in situations of hypoxia and it is crucial to lipid metabolism in 
proliferating cells, and upregulation of unproductive NDRG1 isoforms could be associated with abnormal 
placentation, which is a pivotal process of PE pathophysiology. Three isoforms of FLT1 appear upregulated (-
201, -207 and -209), two products of alternative polyadenylation sites and lack the terminal half (-207, -209) 
when compared to the canonical isoform (-201), which also appears upregulated. Protein structures predicted 
from the isoforms show that both the -207 and the -209 isoforms lack the cellular FLT1 transmembrane anchor, 
identifying them as sFLT1. The proportional transcript per million counts of FLT1 also shows that the number 
of soluble isoforms is significantly higher in the PE library compared with the controls. The FLT1 region also 
has two differentially methylated probes, both located within alternative promoters which can be associated 
with the non-canonical isoforms. Our novel findings highlight the importance of the RNA level regulation of 
key placental genes during PE development and their methylation status, thereby improving the molecular 
characterization of PE and possibly suggesting mechanisms of action. They also emphasize the importance of 
a more detailed observation of the different isoform types and the need for a comprehensive description of the 
functioning of each one.  
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Abstract:  
Fragile X messenger ribonucleoprotein 1 (FMR1) gene encodes FMRP, a protein with diverse RNA-binding 
domains functionally implicated in neurodevelopment. Loss-of-function DNA alterations in the FMR1 gene 
may cause fragile X syndrome, the commonest form of inherited intellectual disability among men. FMR1 
exons 12, 14, 15, 17, and intron 14 can undergo alternative splicing. Expression of exons 12, 15 or 17 leads to 
in-frame extension of the FMR1 coding sequence with effects on FMRP isoforms' RNA-binding domain 
structure, post-translational modification motifs, and subcellular distribution, respectively. By contrast, exon 
14 skipping and intron 14 retention are mutually exclusive splicing events that alter the FMR1 translation 
reading frame, causing premature translational termination codons. Functional roles in gene expression 
regulation have been ascribed to out-of-frame variable transcripts in specific periods of the development. 
Whereas exon 14-skipped messages are prone to decay, intron 14-retaining mRNAs are stable and enriched in 
the cell nucleus. In this research project, we aimed to search human and mouse Fmr1 genomic sequences of 
exons 14 to 15 for secondary structures to be further tested as potential functional candidates to regulate the 
retention of intron 14. Bioinformatics tools were applied to search for G-quadruplexes and pseudoknots. The 
internet tools QGRSmapper, pqsfinder and G4hunter were employed to predict G-quadruplexes in those 
sequences. The DotKnot website was used to predict pseudoknots through the dot-bracket notation, and 
Pseudoviewer employed to visualize these structures. Human and mouse FMR1 genomic sequences from exon 
14 to exon 15 are, respectively, 1921-bp and 1830-pb long. One intronic and one exonic G-quadruplexes, one 
exonic pseudoknot as well as two hairpin structures on intron 14 were identified in silico. The FMR1 exonic 
G-quartet has been previously established as the major FMR1 structure that mediates FMRP translation 
autoregulation. None of the other structures has been reported before. The five sequences locate towards the 
3' segment of intron 14 and exon 15. Amongst the five cis elements detected, the G-quartet on intron 14 is 
conserved between the human and mouse genes. In addition, though less structured in the mouse orthologue, 
the pseudoknot structure on exon 15 is conserved between the two species. Both elements are plausible 
candidates for regulation of intron 14 3' splice site selection, as well as of its retention and stability in FMR1 
mRNA. To test these cis elements, we cloned the HBB (Hemoglobin subunit beta) genomic sequence in an 
expression vector to be employed as a splicing reporter gene in HEK293T cells. Further subcloning of the 
human FMR1 exon 14/intron 14/exon 15 sequence in the HBB minigene will be a reference for mutagenesis 
testing of the in silico selected elements. In conclusion, the sequences that potentially assemble pseudoknot 
and G-quadruplex were established as candidates to regulate the retention of intron 14 in FMR1 mRNA. 
Financial support: São Paulo Research Foundation (FAPESP) grants 2019/10868-4, 2022/07948-9 and 
2022/09710-0. 
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Abstract:  
Preeclampsia (PE) is defined as pregnancy-induced hypertension and proteinuria and is a major cause of 
maternal and perinatal morbidity/mortality. Impaired nitric oxide (NO) formation may be associated with 
endothelial dysfunction and increased cardiovascular disease risk in hypertensive disorders of pregnancy. NO 
produced by the enzyme endothelial NO synthase (NOS3) is an effective vasodilator, with a key role on in the 
control of blood pressure. NO downstream signaling pathway depends on the activation of soluble guanylate 
cyclase, a heterodimeric protein for which the alpha's subunit is encoded by the guanylate cyclase 1, soluble, 
alpha 3 (GUCY1A3) gene. Soluble guanylyl cyclase then produces cyclic guanosine monophosphate, which 
activates downstream signaling molecules that lead to vasodilation, inhibition of platelet aggregation, and 
blood pressure lowering. Therefore, NOS3 and GUCY1A3 are key mediators of NO signaling and its 
downstream effects. Single nucleotide polymorphisms (SNPs) of the NOS3 gene were shown to affect 
circulation nitrite concentrations (a marker of endogenous NO formation) in gestational hypertension (GH) 
and in PE. Interestingly, functional SNPs of NOS3 (rs3918226) and GUCY1A3 (rs7692387) genes confirm 
the adverse consequences of inadequate generation of NO by endothelium. However, no previous study has 
examined whether these functional SNPS of NOS3 and GUCY1A3 affect NO formation in healthy pregnancy 
and in GH and PE, and their association with susceptibility to these hypertensive disorders of pregnancy. 
Therefore, we examined whether these functional SNPs of NOS3 (rs3918226, C>T) and GUCY1A3 
(rs7692387, G>A) affect NO formation in normotensive pregnant women (n=153) and in GH (n=93) and PE 
(n=163), and their association with susceptibility to GH and PE. Genotypes were determined by Taqman allele 
discrimination assays, and plasma nitrite concentrations measured using an ozone-based chemiluminescence 
assay. We found lower nitrite levels in GH and PE patients compared to normotensive pregnant women 
(p<0.05). Moreover, the CT genotype and T allele for the NOS3 rs3918226 SNP were more frequent in 
normotensive pregnant women than in patients with GH, and the GA genotype and A allele for GUCY1A3 
rs7692387 SNP were more frequent in patients with PE than in normotensive pregnant women. Moreover, 
patients with GH carrying both the CC and CT+TT genotypes for the NOS3 rs3918226 SNP showed lower 
nitrite concentrations than normotensive pregnant women carrying CC and CT+TT, respectively, and 
normotensive pregnant women carrying the GG genotype for the GUCY1A3 rs7692387 SNP showed higher 
nitrite concentrations than patients with GH or PE carrying the same GG genotype. Our novel findings suggest 
that functional SNPs of NOS3 (rs3918226) and GUCY1A3 (rs7692387) affect NO formation and may be 
associated with hypertensive disorders of pregnancy. 
Palavras-chave: Nitric Oxide Synthase 3; Gestational Hypertension; Preeclampsia; Guanylate cyclase 1, 
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SLC7A11 GENE UPREGULATED IN THE CSC (CD44+ CD24-/LOW CD146+) SUBSET 
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Abstract:  
Triple-negative Breast Cancer (TNBC) is an aggressive subtype of breast cancer characterized by the absence 
of estrogen and progesterone receptors and overexpression of HER2. Recent studies have identified four 
subtypes of TNBC: luminal androgen receptor (LAR), immunomodulatory, basal-like immune-suppressed, 
and mesenchymal-like, based on transcriptomes. Residual chemotherapy-resistant cells are present in 70% of 
tumors, with the hypothesis of them being cancer stem cells (CSCs). CSCs are crucial for maintaining tumor 
heterogeneity, metastasis and disease recurrence. Our study aims to analyze the expression of genes related to 
ferroptosis in a TNBC spheroid model enriched with CSCs (CD44+/CD24-/low/CD146+) before and after 
Doxorubicin treatment. Ferroptosis is an iron-dependent cell death process involving the accumulation of 
reactive oxygen species (ROS), leading to lipid peroxidation and subsequent cell death, with the assistance of 
autophagic machinery. For the experiments, the ductal carcinoma cell line BT-549 was used to obtain CSC-
enriched spheroids, according to the patent filing BR1020220111553. Subsequently, the wells were treated 
with Doxorubicin at 55.7 µM for 48 hours, with this concentration being the IC50 obtained from the MTT 
viability assay. Total RNA from treated and untreated CDS-enriched spheroids was extracted using TRIzol, 
quantified using a NanoVue™ Plus spectrophotometer, and the integrity of the material was assessed by 1% 
agarose gel electrophoresis. Finally, qPCR was performed for the targets (NCOA4, SLC7A11, SLC3A2, and 
GPX4). The 2-ΔΔCt method was used for gene expression analysis, with the average Ct values of the 
endogenous genes ALAS and HPTR1. It was observed that the genes SLC7A11 and GPX4, in particular, were 
significantly overexpressed (approximately 6 and 4 times higher, respectively). Both genes are considered 
important regulators of ferroptosis, and their overexpression is interconnected. They enhance the cells' capacity 
to neutralize ROS and maintain intracellular redox balance, protecting against lipid peroxidation and cell death 
via ferroptosis. Another mediator of ferroptosis, SLC3A2, also showed overexpression; this gene indirectly 
contributes to ferroptosis by regulating amino acid metabolism, including cysteine, an essential molecule for 
glutathione synthesis. Thus, the increased expression of SLC3A2 enhances the antioxidant action of SLC7A11. 
Finally, NCOA4 was also expressed at approximately twice the normal level. This gene is involved in ferritin 
degradation, a protein that stores intracellular iron, capable of releasing iron ions into the extracellular 
environment and causing oxidative stress to promote ferroptosis. However, the overexpression of GPX4, 
SLC7A11, and SLC3A2 may play an antagonistic role against NCOA4. Therefore, it is possible to suggest 
that after Doxorubicin treatment, TNBC CSCs develop protection against ferroptosis. Ferroptosis is proposed 
as a therapeutic target for TNBC because it is a type of cell death capable of amplifying the immune, pro-
inflammatory, and antitumor response, stimulating the presentation of tumor antigens and activation of 
immune cells. Studies are ongoing to elucidate the role of autophagy in regulating ferroptosis and its 
subsequent relationship with the IL-6/JAK/STAT3 pathway. 
Palavras-chave: Triple-negative breast cancer; 3D cell culture; Cancer stem cells; Ferroptosis;  

Support / Acknowledgment  
I thank FAPEMIG for the financial support for the realization of project Fapemig APQ-01857-21, as 
well as the educational and research institutions FUNED and UFMG. 

 

128

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



DEREGULATION OF PAX GENE FAMILY IN BREAST CANCER 
 

Danielle Oliveira dos Santos 1; Renato Meneses Salviano 3; Suzana Pinheiro de Oliveira Ribeiro 2; 
Raphael da Silva Felix 2; Paulo Thiago Souza dos Santos 2,5; Diego José Gomes de Paula 4; Natália de 
Morais Cordeiro 1; Jennifer Vieira Gomes 2; Tatiana de Almeida Simão 2 
1. Av. Dr. Mario Guimarães, 894 - Centro, Nova Iguaçu - RJ. Universidade do Grande Rio, Unigranrio, Rio de Janeiro, 
RJ;; 2. Blvd. 28 de Setembro, 87 - fundos - Vila Isabel, Rio de Janeiro - RJ, 20551-030. Departamento de Bioquímica, 
Instituto de Biologia Roberto de Alcântara Gomes, Universidade do Estado do Rio de Janeiro ? IBRAG/UERJ, Rio de 
Janeiro, RJ; 3. R. Frei Caneca, 94 - Centro, Rio de Janeiro - RJ, 20211-010. Universidade Federal do Estado do Rio de 
Janeiro - UNIRIO, Rio de Janeiro, RJ;; 4. R. André Cavalcanti, 37 - Centro, Rio de Janeiro - RJ, 20231-050. Banco 
Nacional de Tumores e DNA, Instituto Nacional de Câncer - BNT/INCA, Rio de Janeiro, RJ; 5. R. Maestro Cardim, 637 
- Bela Vista, São Paulo - SP, 01323-001. Biologia Molecular, Beneficência Portuguesa de São Paulo, São Paulo, SP 

 
Abstract:  
Breast cancer is the most prevalent type of cancer among women in Brazil and worldwide. According to the 
National Cancer Institute (INCA), the estimated number of new cases per year for the 2023-2025 period is 
73,610. This high incidence rate may be attributed to various factors, including population aging, genetic 
predisposition, obesity, nulliparity, early onset of menstruation, and late menopause. In addition to its high 
incidence, breast cancer ranks fifth in terms of global mortality, posing a greater threat in low- and medium-
HDI countries such as Brazil. The treatment of breast cancer has improved due to advancements in molecular 
subtype classification facilitated by large-scale sequencing techniques. Molecular subtypes directly impact the 
patient's prognosis, as certain subtypes respond better to specific therapies. Major subtypes include Luminal 
A, Luminal B, HER2 positive and Triple-Negative. This classification, combined with pathological data such 
as histological type, degree of differentiation, size, staging, and lymph node invasion, aids in understanding 
tumor aggressiveness and enables personalized therapies for individual patients. Despite the valuable 
contribution of molecular subtype classification to more accurate prognosis, breast cancer mortality rates 
remain high, necessitating the identification of new biomarkers. The PAX (paired box) genes, consisting of 
nine members, play a critical role in embryonic development, tissue and organ formation, and the maintenance 
of cellular function after birth, serving as transcription factors. In diseases like cancer, the expression of these 
genes can become deregulated. Thus, the primary objective of this study is to evaluate PAX gene expression 
in breast tumors. To accomplish this, we utilized data from the TCGA consortium (The Cancer Genome Atlas) 
and the GTEx (Genotype-Tissue Expression) biobank deposited in the UCSC Xena database. The genes PAX2, 
PAX3, PAX6, PAX7, and PAX9 exhibited higher expression in the tumor (Tu) compared to the adjacent 
mucosa (Ad) and normal tissue (No), with Ad also showing higher expression than No (except for PAX3, 
which displayed higher expression in normal tissue). PAX1 was overexpressed in Tu compared to Ad and No, 
while PAX5 was overexpressed in both Tu and Ad compared to No. PAX8 demonstrated higher expression in 
Tu compared to No. PAX4 showed no significant differences in expression among the evaluated combinations. 
Based on these preliminary results, we can suggest that there is deregulation of PAX gene expression in breast 
tumors. The next step will be to assess whether this deregulation is associated with a specific molecular subtype 
of breast cancer.  
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Abstract:  
Xia-Gibbs Syndrome is a neurodevelopmental disorder caused by AHDC1 heterozygous mutations. The 
pathophysiological mechanisms involved in this syndrome are still poorly understood, highlighting the need 
for functional studies to elucidate them. Previously, our research group developed a zebrafish (Danio rerio) 
model with a loss-of-function ahdc1 mutation induced by the CRISPR-Cas9 technique. The present study 
aimed to characterize this model - designated as ahdc1dsao1 (ZDB-ALT-221025-2) in zfin.org - regarding the 
fertility of heterozygotes (ahdc1+/-) and the genotypic ratio in their offspring. Five crosses were performed 
betweenahdc1+/- and ahdc1+/+ fish, followed by genotyping of the adult offspring using Sanger sequencing 
from caudal fin samples. These five crosses resulted in a total of 141 fish. After genotyping, 77 (54.61%) were 
identified as ahdc1+/+ genotype, and 64 (45.39%) as ahdc1+/-. Additionally, we crossed two heterozygous 
animals (ahdc1+/-x ahdc1+/-), which produced 71 adult fish, consisting of 17 (23.94%) ahdc1+/+, 35 (49.29%) 
ahdc1+/-, and 19 (26.76%) ahdc1-/-. These results demonstrate that heterozygous animals are fertile, their 
offspring exhibit Mendelian genotypic ratios (~1:1 in ahdc1+/- x ahdc1+/+ crosses and ~1:2:1 in ahdc1+/- x 
ahdc1+/- crosses), and the homozygotes (ahdc1-/-) are viable. In future steps, we intend to characterize this 
model regarding embryonic viability (comparing the number of viable embryos with those obtained from 
crosses with wild-type parents - AB strain), evaluate the fertility of homozygotes, and perform transcriptome 
studies, for which we are already collecting samples. 
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Abstract:  
Brazilobothriurus is a monotypic genus of the family Bothriuridae. The scorpions of this family are distributed 
in South America, some regions of South Africa and Australia, and are represented by 17 genera and 163 
species. Cytogenetically, only 10 bothriurids, belonging to three genera (Bothriurus, Brachistosternus and 
Timogenes) were described, revealing diploid number ranging from 2n=28 to 2n=50. In this work, we are 
presented the first cytogenetic record to Brazilobothiurus pantanalensis, a species with occurrence in bioma 
Pantanal from Mato Grosso and Mato Grosso do Sul states. The chromosome preparations were obtained from 
testes of adult specimens, stained with Giemsa, silver impregnated and submitted to CMA3/DAPI 
fluorochrome staining. The cytogenetic analyses were accomplished in four males. The analysis of mitotic 
metaphase revealed a variation in diploid number from 2n=38 to 2n=40. Most chromosome presented 
telo/acrocentric morphology, with the exception of one element that always was easily identified due its small 
size and meta/submetacentric morphology. The postpachytene cells showed chromosomes paired side-by-side, 
without the evidence of chiasma. In these cells, we visualized 19 bivalents and one trivalent, which indicate 
the occurrence of a chromosomal rearrangement. The study of metaphase II cells also presented a variation in 
the chromosome number, including cells with n= 19, 20 and 21. The diploid number described here to B. 
pantanalensis is similar to previously reported to other species of this same family. The silver nitrate 
impregnation revealed NORs in the terminal region of one bivalent. The chromosomes staining with 
CMA3/DAPI did not show positive AT or GC-regions. The presence of one terminal NOR is the pattern most 
common to scorpion species, and the absence or small quantity of heterochromatin also seemed to be a shared 
feature for this group. Additional analysis will contributed to identify the chromosome rearrangement 
responsible to the variation of chromosome number in this species. The results here obtained also opens the 
perspective the use of this data to understand the chromosome evolution in this family. 
Palavras-chave: cytogenetic; diploid number; chromosome rearrangement; ;  
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Abstract:  
Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis (Mtb). Although TB is an 
infectious disease, its pathology is multifactorial. Immunological, genetic, and environmental factors influence 
upon hosts' clinical outcome. One of the main mechanisms of Mtb infection control is related to steroid 
hormones such as vitamin D3 (VD3) and 17β-estradiol (E2). Through the action of its receptors, VDR and ESR, 
specific responses against Mtb are modulated. Since infection success rate differs among men and women we 
assessed Mtb host genetic response upon steroid hormone stimuli in vitro. Herein we conducted a pilot study 
to evaluate the mRNA levels of VDR and ESR1. Peripheral blood mononuclear cells (PBMC) from 4 PPD 
negative individuals were isolated, plated (2x105 by well), and treated either with VD3 (50 ng/mL) or E2 (100 
nm/mL). After 12 hours the cells were infected with the Mtb H37Rv (2x106) or stimulated with 
lipopolysaccharide of Escherichia coli (LPS, 50 ng/mL). After 24 hours (VD3 due to half-time life of VDR 
mRNA) and 72 hours (E2) of infection or stimulus, we quantified viable Mtb within macrophages, isolated 
RNA, performed cDNA synthesis and qPCR assays with TaqMan probes for VDR and ESR1 genes 
(Hs01045843_m1 and Hs01046816_m1, respectively). For endogenous genes 90 kDa heat shock protein 
(HSP90) and Beta-2-Microglobulin (B2M) we used br SyBR Green protocol. Gene expression analysis was 
performed by normalization factor. Statistical analysis followed using Shapiro-Wilk for the normality test, 
ANOVA for the parametric test and Kruskal-Wallis for the non-parametric test, considering p < 0.05 for 
statistical significance. When accessing VDR mRNA levels in cells treated with VD3 and stimulated with LPS, 
there was a downregulation (-1.09FC; p = 0.386) after 24 hours, and when compared with the cells LPS 
stimulated but without VD3. Regarding cells treated with VD3 and infected with Mtb, there was an upregulation 
(10.29FC; p = 0.033) when compared to infected cells and no VD3. For the cells treated with E2 and stimulated 
with LPS, the ESR1 mRNA levels were upregulated (1.34FC; p = 0.490) after 72 hours when compared with 
the cells stimulated but no E2. ESR1 mRNA levels in cells treated with E2 and infected with Mtb presented an 
upregulation (3.22FC; p = 0.01) when compared with cells infected but without E2 stimuli. Our data indicates 
that there is a driven response against Mtb in the presence of steroid hormones but not for general infection 
(LPS). 
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Abstract:  
Schizophreniais a serious and complex pathology that affects about 0.5-1% of the world's population, with a 
chronic characteristic and is recognized as one of the 15 main causes of disability. There is a genetic 
predisposition and its manifestation occurs after exposure to environmental stimuli. It was observed that, 
among the possible biomarkers to be explored, microRNAs (miRNAs) are stable and potentially reliable. The 
aim of this study was to evaluate the expression profile of circulating miRNAs in patients with schizophrenia 
(hsa-miR-34a, miR-449a, miR-564, miR-432, miR-548d, miR-572 and miR-652) in compared to negative 
control individuals for the disease. This was na analytical, case-control, cross-sectionalstudy, using samples 
previously collected from patients diagnosed with Schizophrenia (N = 650) and a controlgroup (N = 924). 
Patients were monitoredat Fundação Hospital de Clínicas Gaspar Vianna (FHCGV) and data were collected 
between 2005 and 2015. Patients with a previous diagnosis ofs chizophrenia, of both sexes, aged between 21 
and 75 years old were included in thestudy. years, confirmed by psychiatric clinical evaluation and use of some 
evaluation scales for Schizophrenia. Patients with bipolar depression or any other psychiatric disorder, with 
acute clinical comorbidities within 3 months prior to the assessment, among others, were excluded from the 
study. Samples were analyzed after RNA extraction through quantification and techniques for obtaining 
reverse transcriptase reaction and quantitative polymerase chainreaction in real time. The results showed that 
the expression of miRNAs 34a, 449a, 564, 432-5p, 548d, 572 and 652 was significantly increased when 
comparing patients diagnosed with schizophrenia and healthy individuals, in both genders, thus showing a 
statistical difference (p<0.05). There was a statistical difference between the case and control groups, when 
analyzing the variable "smoking", demonstrating an increase in the expression of the 7 types of miRNAs. The 
two populations within the case group (smokers and non-smokers) were also compared, and the result was the 
same, as the 7 miRNAs are more expressed in smokers. In a very similar way, thevariable "alcohol" also 
showed, between the case and control groups, an increase in the expression of the seven analyzed miRNAs. 
As for the comparison between populations with in the case group (alcohol users and non-users), only miR-
449a had proven statistical significance as to its expression being altered (p<0.05). Thus, the results obtained 
allowed us to determine that the miRNAs analyzed (miR34a, 449a, 564, 432-5p, 548d, 572 and 652) seem to 
work as possible biomarkers, as they demonstrated, at various times, important differences between the studied 
groups. After generating diagnostich hypotheses and considering schizophrenia as one of them, them, the 
investigator will be able to decide which miRNAs to look for, based, in addition to the diagnostic criteria, on 
the researched variables, such as gender, tobacco and alcohol use, family history of schizophrenia, and even 
,having already made the diagnosis, complementary laboratory tests can be used to better clarify the subtype 
of the disorder. 
Palavras-chave: Mental health; Biomarkers; Epigenetics; ;  
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Abstract:  
Cleft lip and palate (CLP) is characterized by lip and/or palate discontinuity. CLP is a multifactorial inherited 
disease which has been related to smoking, alcohol consumption and infections during pregnancy, as well as 
common and rare genetic variants. Our group has recently observed that CDH1 loss of function variants 
segregate in families of non syndromic CLP patients with incomplete penetrance. We also observed a positive 
correlation between CDH1 promoter methylation and CLP. CDH1 encodes for epithelial cadherins (e-
cadherins) and it is known that proinflammatory factors can induce its hypermethylation and downregulate its 
expression in the etiology of hereditary diffuse gastric cancer. E-cadherins are proteins responsible for cell-
cell junctions and epithelial integrity. They play an important role in Epithelial-to-Mesenchymal Transition of 
Neural Crest Cells (NCCs), considered to be craniofacial progenitors. Therefore, our main hypothesis is that 
maternal inflammation can epigenetically silence CDH1 expression and drive CLP in CDH1+/- individuals. 
To test this hypothesis, we are investigating the two-hit model (maternal inflammation and CDH1+/- genotype) 
for CLP in mouse embryos. So far, our results showed that the lack of e-cadherins in NCCs drives CLP and 
that maternal inflammation impairs NCCs migration in Cdh1+/- embryos. Lip and palate evaluations of 
Cdh1+/- LPS-treated mice are yet to be concluded. Currently, we are also investigating the epigenetic 
landscape of the Cdh1 promoter in LPS-treated embryos. 
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Abstract:  
The number of new cases of cancer continues to increase worldwide. Breast cancer is the most common cancer 
among women, with the triple-negative breast cancer (TNBC) subtype being the most aggressive and 
hyporesponsive to treatment in part because of the absence of receptors for estrogen, progesterone, and HER2 
(human epidermal growth factor), which are targets of chemotherapy. Therefore, it becomes important to 
investigate new therapeutic targets for TNBC. Pentraxin 3 (PTX3) is an acute-phase protein, and its expression 
occurs mainly in response to inflammatory stimuli, such as cytokines TNFA and IL1B. Changes in PTX3 
levels are associated with the severity of several diseases. About cancer, PTX3 can exert both a tumor 
suppressor and an oncogenic role which will depend on the context. Previous work by our group has shown 
the ability of PTX3 to downmodulate the expression of tumor suppressor miRNAs in melanomas. In TNBC, 
PTX3 is considered a biomarker for more severe cases, and it has already been shown an enrichment of PTX3 
in microvesicles membranes in this type of tumor. Our hypothesis is that PTX3 is related to the deregulation 
of miRNAs and microvesicles, favoring the progression of TNBC. The present study aims to investigate the 
role of PTX3 in modulating miRNAs and microvesicles in a TNBC model. Our preliminary results showed by 
RT- qPCR that PTX3 is constitutively expressed in the MDA-MB-231 breast adenocarcinoma cell line. Then, 
MDA-MB-231 cells were treated for 3 hours with PTX3 10 µg/ml, and total RNA was extracted by using the 
miRNeasy RNA kit (Qiagen). Libraries were constructed using the QIAseq® miRNA Library kit for 
sequencing by NEXTseq 550 equipment using the 75-cycle High Output kit. The quality analysis of the 
generated sequences, as well as the evaluation of the sequenced miRNAs and their quantities, will be 
performed using adjusted parameters of the UNITAS 1.7.8 program. Based on the results of the sequencing 
and analysis of the networks of in silico interactions of PTX3 with miRNAs. Candidate target miRNAs will 
be validated by RT-qPCR in MDA-MB-231 cells treated with PTX3 for 3 hours, 6 hours, 12 hours, and 24 
hours. Flow cytometry will also analyze the release of microvesicles in the supernatant of the cultures. Our 
results will contribute to the elucidation of the role of PTX3 in TNBC, for a better understanding of the 
molecular interactions present in the triple-negative subtype. Besides it will indicate potential new therapeutic 
targets or biomarkers for diagnosis and prognosis of this type of tumor. 
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Abstract:  
Introduction: Ependymomas (EPNs) represent the third most common central nervous system (CNS) tumor in 
children and can develop in the supratentorial region (ST), posterior fossa (PF), and spinal canal. Intracranial 
EPNs are the most frequent in childhood and are currently classified into major molecular subgroups: ST-
ZFTA, ST-YAP1, PF Group A (PF-A), and PF Group B (PF-B). ST-ZFTA and PF-A EPNs have a worse 
prognosis and exhibit high molecular heterogeneity. Moreover, there are currently few prognostic biomarkers 
for these groups. In this context, the PRICKLE1 gene participates in cell polarity and has been described in 
some types of cancer as a negative regulator of the canonical Wingless (Wnt) pathway and important in the 
regulation of the non-canonical Wnt/planar cell polarity (PCP) pathway. Objectives: Thus, the present study 
was designed to evaluate the gene expression of PRICKLE1 and its potential as a biomarker for the worst 
prognostic subgroups in intracranial EPNs. Methods: The expression levels of PRICKLE1, PRICKLE2 and 
PRICKLE3, were screened out from ependymoma database (GSE64415, n=172) and differentially methylation 
CGs (DMGs) in GSE65362 using R2 Genomics Platform. The same database was used to create a heatmap 
for analysis of methylated CGs in EPNs subgroup. For in vitro analysis, BXD-1425 cells were used to evaluate 
the expression profile of the PRICKLE1 gene treated with 5-azacitidine through RNAseq and validated by 
qRT-PCR. Statistical analyses were performed using GraphPad Prism and SPSS software, using the Kruskal-
Wallis and ANOVA analysis. RStudio software was used for the graphical representation of methylated CGs. 
Results: Our previous data of transcriptomic and co-expression identified PRICKLE1 as a hub gene in the 
ZFTA subgroup. Furthermore, a cluster of enriched genes from the Wnt pathway (KEGG pathway) was 
identified in the ST-ZFTA (p<0.0001), including PRICKLE1, PRICKLE2, VANGL1, and VANGL2. Moreover, 
interaction networks with PRICKLE1 showed an interaction with Wnt and SHH pathway genes. PRICKLE1 
was significantly downregulated in the ST-ZFTA versus PFA, PFB, and ST-YAP1 (p< 0.0001). Lower levels 
of PRICKLE2 was found in ZFTA vs PFB and YAP1, while PRICKLE3 was downregulated in ZFTA 
compared to PFA. Additionally, four DMGs hypermethylated on PRICKLE1 gene were identified in the ZFTA 
compared others EPNs subgroups. RNAseq and qRT-PCR demonstrated that the treatment of BXD-1425 cells 
with the demethylating agent 5-azacytidine increased expression of the PRICKLE1 gene fold change, FC = 
0.81; padj = 0.042; FC= 2.1, p-value = 0.0004, respectively). Conclusions: Taken together, these results 
suggest that PRICKLE1 gene is downregulated in the worst prognostic subgroup of ST-EPNs (ST-ZFTA) and 
can be regulated by CGs hypermethylated in this gene. This gene has the potential to be a molecular biomarker 
for worse prognosis in ST-EPNs-ZFTA. The findings presented in this study highlight the need for continued 
research in order to fully understand the pivotal role that PRICKLE1 plays in EPNs. 
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Abstract:  
The chromosome 18p deletion (18p-) syndrome is a rare chromosome abnormality, considered as a contiguous 
gene deletion syndrome that results from the deletion of all or a portion of the short arm of chromosome 18. 
The incidence is estimated as 1 in every 50.000 live births, with a female to male ratio 3:2. The clinical 
phenotype, including cognitive impairment, small stature, minor facial dysmorphism, ptosis, strabismus and 
frequently holoprosencephaly (HPE) and its microforms has been described. Most cases of deletion 18p are 
supposed to originate from de novo deletions, which accounts for 85% of cases. The remainder cases are due 
to unbalanced familial transmission of structural rearrangements, although there are reports of direct parent-
to-child transmission, mostly inherited from the mother, and the phenotypes of two generations were similar. 
Here, we report a further example of familial 18p transmission presenting with different phenotypes within the 
family that included typical HPE lobar type in the proposita and her mother presenting with a microform of 
HPE characterized by a single central incisor. The proband was a 39-week stillborn with a prenatal ultrasound 
suggestive of alobar holoprosencephaly. On physical examination at necropsy, proboscis, ocular hypotelorism, 
olfactory bulb agenesis, patent foramen ovale, bilateral adrenal hypoplasia was identified. The parents were 
non-consanguineous. The proband´s mother had a single central incisor and history of one previous 
miscarriage. Chromosome analysis from peripheral blood lymphocytes was carried out using G- banding 
analysis. FISH was performed using whole chromosome painting for chromosome 18 (WCP18) according to 
the manufacturer´s protocols. The proband's karyotype revealed a 46, XY, del(18)(p11.2) complement in all 
20 cells analyzed. The father´s karyotype was normal. The mother´s chromosomal analysis showed a mosaic 
pattern characterized by a 18p11.2 deletion in about 45% of analyzed metaphysis (46,XX, del 18p11.2-pter 
[09]/46,XX [11]). This result was confirmed by FISH analysis. A wide variety of physical, intellectual, and 
behavioral clinical characteristics have been reported in 18p monosomy patients, ranging from major physical 
and cognitive disability to mild medical complications and borderline adult functioning abilities. These 
differences have been attributed to the genetic heterogeneity of the deleted segments involved. In the present 
case, the patient and his mother has the same chromosomal deletion, however the fact that the mother presents 
a mosaic pattern has favored a milder phenotype. Another explanation could be that there are many genes in 
18p, which when in haploinsufficiency, cause phenotypes with a low penetrance. The deletion presented in 
this family was possibly originated from a post-zygotic cell division event during the embryonic development 
of the mother, an extremely rare event, and causing a great impact on family genetic counselling, since somatic 
mosaicism together with sexual differences in gametogenesis may explain a considerable fraction of 
unexpected recurrences of genetic conditions, in general. According to literature, this is the first inherited case 
of 18p deletion due to somatic parental mosaicism. 
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Abstract:  
Diabetic retinopathy (DR) is one of the main causes of vision loss in adult and elderly population. Long non-
coding RNAs (lncRNAs) are important regulators of gene expression and have been associated with several 
diseases, including DR. In this context, the lncRNA maternally expressed gene 3 (MEG3) seems to have an 
inhibitory effect on retinal neovascularization, being a candidate gene for DR; however, its association with 
this diabetic complications needs to be confirmed. Thus, the aim of this study was to investigate the association 
of the rs7158663 A/G polymorphism in the lncRNA MEG3 with DR in patients with type 2 DM (T2DM). We 
included 283 patients with T2DM and proliferative DR (PDR), 342 patients with T2DM and non-proliferative 
DR (NPDR) and 381 patients with T2DM without DR (controls). The diagnosis of DR was made through 
direct fundoscopy (eye fundus examination). The rs7158663 polymorphism was analyzed through allelic 
discrimination assay by real-time PCR using TaqMan probes. The rs7158663 A/G genotype frequencies were 
in Hardy-Weinberg equilibrium (p>0.05). The frequency of the G/G genotype was 14.8% in PDR patients, 
19.9% in NPDR patients and 23.6% in control patients (P trend = 0.003). The presence of the G/G genotype 
was associated with approximately 50% of protection against PDR, which was confirmed after adjusting for 
the presence of diabetic kidney disease, hypertension, age, and glycated hemoglobin levels (odds ratio = 0.525, 
CI 95% 0.302-0.911, P = 0.022). Therefore, for the first time, we showed that the G/G genotype of the 
rs7158663 A/G polymorphism in the lncRNA MEG3 is associated with protection against the severe stage of 
DR in patients with T2DM. More studies are necessary to confirm this finding. 
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Abstract:  
INTRODUCTION: Prostate Cancer (PCa) is the most incident in the world's male population, which makes it 
a public health problem. Indolent in its early stages, PCa requires more assertive diagnostic methods, since 
serum levels of Prostate Specific Antigen (PSA) are not specific to malignant cases. Panels of molecular 
markers have been promised, helping in the clinical management of patients. OBJECTIVE: To characterize a 
new panel of biomarkers at the transcriptional level, aiming to propose a tool for the early diagnosis of the 
disease. MATERIALS AND METHODS: Information contained in "The Cancer Genome Atlas (TCGA-
PRAD) regarding PCA3, FOLH1, PRUNE2, KLK3 and AR genes, whose association with PCa has already 
been described, was collected. According to previous data from the research group, three new markers were 
included, generically named as MARC1, MARC2 and MARC3. The principal component analysis technique 
was used to determine the contribution of markers to the patient's diagnosis. The normality of the data was 
evaluated using the Shapiro Wilk test, the Mann-Whitney test was performed, and the ROC curve values were 
plotted. The odds ratio (OR) was also calculated, after determining the cut-off based on sensitivity and 
specificity. p values < 0.05 were considered significant. RESULTS AND DISCUSSION: A total of 475 tumor 
samples were analyzed, of which 52 had adjacent non-tumor samples. The analysis of principal components 
highlighted the MARC1 and MARC3 markers, whose contribution was relevant, with a distinct profile between 
tumor and non-tumor samples. Expression levels were compared between tumor and non-tumor groups and 
only the AR transcripts did not differentiate the samples. Furthermore, only MARC2 mRNA levels were lower 
in PCa tissues. All other transcripts were overexpressed in tumor tissues. Data of ROC curve demonstrated the 
diagnostic ability of the PCA3, MARC1, MARC2 and MARC3 markers, all with AUC ≥ 90, sensitivity > 85% 
and specificity > 90%. The others did not demonstrate AUC > 85. In individual analyzes, PCa risk was higher 
for patients considered positive for MARC1 (OR = 90.5, 95% confidence interval (CI) 28.39 - 280.6). 
Corroborating the principal component data, the combination of MARC1 and MARC2 conferred the greatest 
chance of developing PCa with OR = 163.2, 95% CI 29.21 - 1662. CONCLUSION: The results of this study 
contribute to the understanding of the pathogenesis of prostatic tumors helping in the development of new 
diagnostic and therapeutic strategies. 
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Abstract:  
Forensic evidence is valuable objective proof for the criminal investigation. Genetic evidence is one of the 
most important and is often responsible for the conclusion about the authorship and dynamics of a delict. In 
cases of sexual violence, if the victim's biological material is properly collected and conditioned, there are 
great chances of obtaining a satisfactory genetic profile of the offender or an analyzable mixture. In the present 
case, vaginal and perianal swabs were collected from the victim, in addition to the underwear the victim was 
wearing, and sent to the Forensic Genetics Laboratory of Polícia Civil de Minas Gerais. As reference samples, 
the victim and her boyfriend`s oral swabs were sent for exclusion. The objective of the work was to determine 
the genetic profiles of the biological samples and, through comparison, establish an eventual relationship of 
genetic identity. The reference samples were submitted to the DNA extraction method using Chelex 100 resin 
(Bio-Rad) and the questioned samples were submitted to DNA extraction method using the DNA Investigator 
kit for EZ1 (Qiagen). The questioned samples swabs were submitted to differential extraction, a modified 
extraction technique that uses selective lysis and isolation of DNA from a mixture of sperm and epithelial cells. 
All the questioned samples DNA were submitted to quantification by real-time PCR method using Quantifiler 
Trio DNA Quantification kit and the QuantStudio 5 Real-Time PCR System (Applied Biosystems). Reference 
and questioned samples were submitted to amplification using the PowerPlex Fusion 6C System kit (Promega 
Corporation), and the PCR products were submitted to capillary electrophoresis in the 3500 Genetic Analyzer 
(Applied Biosystems). In the non-sperm fraction extracted from vaginal and perianal swabs, it was identified 
a genetic profile whose alleles, in all analyzed loci, presented perfect correspondence with those identified in 
the victim's reference sample. In the sperm fraction extracted from the same swabs, a male genetic profile 
different of the victim's consenting partner reference sample was identified, indicating exclusion of him as the 
producer of the referred samples. In the DNA extracted from the underwear fabric, it was detected a mixture 
of genetic material, probably originating from three individuals. The major contribution was from a female 
genetic profile identical to the one of the victim's reference sample, and with the contribution of two male 
genetic profiles, one coinciding with the reference sample of the victim's consenting partner and the other one 
coinciding with the genetic profile found in the sperm fraction extracted from vaginal and perianal swabs. As 
the reference sample of an investigated person was not sent to be analyzed, the profile obtained in the swabs 
and in the mixture profile identified in the underwear can be later compared. Anyhow, those evidence profiles 
were inserted in the Brazilian CODIS database and can be compared with other profiles that are in the database 
or may be inserted later. The authors are responsible for the information and ensure the preservation of identity 
of those involved. 
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Abstract:  
Gastric cancer (GC) is the fifth most common type and fourth in the number of deaths worldwide, with an 
estimated 1 million cases for 2023 and 768 deaths. The cause of gastric cancer is multifactorial, including 
genetic and environmental factors. Studies of gene expression in gastric cancer can help to understand 
tumorigenesis and the behavior of tumor cells. We retrieved five data sets from GEO/NCBI (279 microarray 
samples). We performed a meta-analysis of the gene expression in tumor samples using the adjacent normal 
tissue as a reference in Rstudio software and the limma/Bioconductor package. We considered differentially 
expressed genes (DEG) those with logFC > |1| and shared by all studies. We performed the protein-protein 
interaction networks (PPI) using the STRINGDB database. The Kaplan Meier plotter platform performed 
Survival analyses using gene expression data. We found 42 DEG genes shared by all five microarray studies,24 
up and 18 down-regulated. The PPI showed highly connected collagen genes linked with APOE/APOC1 by 
SPARC and TIMP1 and are biologically related. We used the KM plotter database and found six (BGN, 
PMEPA1, SRFP4, THY1, TIMP1, and SERPENH1) genes with the potential to be prognostic/biomarkers of 
gastric cancer with survival reduced in patients highly expressing these genes. These analyses showed that 42 
genes are commonly expressed in GC, which might be used as prognostic markers with the potential to be used 
in the clinical and give better predictions of disease outcomes.  
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Abstract:  
In a soccer match, high maximum aerobic power has been correlated with an increased work rate during a 
game, enhancing the availability of energy substrates during the intermittent high-intensity exercise typical of 
soccer. Furthermore, increased oxygen transport improves the aerobic contribution to energy generation, 
relieving the overload on the anaerobic system and reducing fatigue by preserving glycogen levels and 
lowering muscle pH. It is also known that sports performance is characterized as a phenotype of multifactorial 
etiology. Sports performance has been extensively studied to identify genetic foundations for this phenotype. 
With genetic influences on sports performance, knowing athletes' genetic profile allows the coaching staff to 
adjust the training load on a personalized basis, improving team performance. In this context, this project aims 
to identify the existence of a shared genetic profile among elite soccer players. For this purpose, the complete 
genomes of 46 male athletes from a Brazilian first division soccer club were sequenced. The obtained 
sequences underwent a bioinformatics pipeline to identify genetic variants shared among the 46 genomes. The 
shared variants were annotated using the VEP tool. To determine whether the new variants (described for the 
first time) shared among all athletes can be associated with sports performance, an enrichment analysis of 
metabolic pathways and Gene Ontology terms of genes carrying these variants were conducted using the 
DAVID tool. It was possible to identify 365,317 variants shared among the 46 individuals, of which 8,189 
were classified as new variants. These variants were in 91 genes, including 54 protein-coding genes, 6 
pseudogenes, and 31 RNA-coding genes. The enrichment analysis demonstrated that 12 genes are involved in 
4 Gene Ontology terms: 3 in "Neuromuscular Junction," 3 in "GTPase Activity Activation," 4 in "Neuronal 
Projection," and 2 in "Potassium Channel Activity." Although this analysis did not yield an adjusted P-value 
<=0.05, these functions are related to sports performance. Thus, these results seem to indicate the presence of 
a shared genetic profile among elite soccer players. Further analyses will be conducted to confirm these 
findings. Ultimately, this work will present a potential biotechnological application for soccer teams, allowing 
for an understanding of athletes' genetic profile and the creation of personalized training programs based on 
this profile. 
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Abstract:  
Epileptic encephalopathy is a group of neurological disorders that cause severe cognitive impairment, with no 
cure or effective treatment. Recently, variants such as R87C in the gene encoding the CYFIP2 protein have 
been associated with this disease. Studies have demonstrated the interaction of CYFIP2 with RNA-binding 
proteins (RBPs), including argonaut proteins which control a wide range of processes by RNA interference. 
Furthermore, cells with this variant showed intracellular clusters with argonaut proteins under basal and stress 
conditions. However, there is a need for studies that seek to understand the molecular mechanisms involving 
CYFIP2 in human models to help identify possible treatments for the disease. Our group developed a study 
model based on the reprogramming (iPSC) of urine cells from a patient with an R87C variant in the CYFIP2 
gene. The objective of this work is to develop an isogenic control from this strain in order to study the 
transcriptome and translatome (RNAs associated with polysomes) of cells carrying the R87C variant and 
isogenic strain, during neurogenesis through RNA-seq. The isogenic control is being generated using the base 
editing method by CRISPR BE (clustered regularly interspaced short palindromic repeats, base editing), where 
it is possible to replace a single nucleotide. For this we are using the SpCas9 protein, conjugated with an 
adenosine deaminase base editor, ABE (A>G editing). The guide RNAs have already been previously defined 
by the group and the BPK1520 plasmid is being used for cloning the sequences. The protocol for differentiating 
iPSC into neural progenitors (NPC) uses neural induction medium, following the manufacturer's instructions. 
After obtaining the NPC, they were induced to differentiate into cortical neurons (NC) for twenty-eight days. 
As result, the NPC showed little elongated morphology and colony formation. As for the NC, they presented 
morphology with the presence of prolongations. When evaluating the expression of β-Tubulin III (neuron 
marker), the NPC present the marking in some cells indicating the presence of immature neurons already in 
the neural progenitor phase, on the other hand the NC showed a greater number of marked cells, demonstrating 
efficiency in the differentiation protocol. The NPC and NC were subjected to ultracentrifugation in a sucrose 
gradient for the separation of the polysomal fraction and followed by the extraction of RNA from the samples, 
the RNA yield of the polysomal fraction was 1013 ng/µl and a total of 45.7 ng/µl for NPC, however for the 
NC we obtained a low yield of the polysomal fraction, being necessary to increase the number of cells to 
improve the yield for the next tests. In this work we intend to innovate by using the base editors to correct the 
variant of CYFIP2, using an iPSC model neural differentiation, this approach may provide important 
information on the efficiency of the base edition, and can be used in the future as a strategy for advanced 
therapies. In addition, knowledge of genes differentially expressed in the transcriptome and translatome will 
enable a better understanding of the mechanisms of post-transcriptional regulation during the neurogenesis of 
cells with/without the variant. 
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Abstract:  
Tuberous sclerosis complex (TSC) is a genetic disorder with autosomal dominant inheritance, characterized 
by the development of benign tumors in many organs and caused by pathogenic variants in the tumor 
suppressor genes TSC1 or TSC2. It commonly manifests as refractory epilepsy, associated with intellectual 
disability and autism spectrum. The TSC1 and TSC2 proteins, expressed by these genes, interact forming a 
complex with TBC1D7 inhibiting mTOR complex 1 (mTORC1), a central regulator of metabolism at distinct 
levels. Loss-of-function variants in TSC1 and TSC2 lead to mTORC1 hyperactivation by activating the kinase 
activity of mTOR, which phosphorylates downstream targets, many of which are involved in mRNA 
translation. The regulation of TSC1 and TSC2 mRNAs is still poorly understood. Curiously, the 3' UTR of 
TSC1 is 4.9-kbp long, while that of TSC2 is limited to 109 bp, indicating an elevated potential of post-
transcriptional regulation of TSC1. It is also unknown whether the mTORC1 pathway activity plays feedback 
regulatory roles on TSC1 and TSC2 gene expression. Previous analysis of transcriptome datasets showed 
significant TSC1 and UNK (Unkempt) mRNA co-expression in cancer samples. UNK is an RNA-binding 
protein subjected to phosphorylation, recently implicated downstream of the mTORC1 pathway, that possibly 
regulates mRNA translation and stability. We detected eight motifs on human TSC1 3' UTR that could 
potentially interact with UNK, two of which are conserved in the mouse orthologue. In this project, we aimed 
to investigate if mTORC1 activity has any specific effects on the amount of TSC1 and UNK gene products. 
We employed a computational approach to compare transcriptome sequencing (RNA-Seq) data of 
polyadenylated mRNA from mouse tissue, and an experimental strategy of HEK293T cell culture and Western 
blotting to assess protein levels. The in-silico analysis of mouse muscle RNA-Seq data disclosed significant 
decrease in Tsc1 mRNA quantity after treatment with rapamycin compared to the control or animals submitted 
to a restrictive diet. No significant differences were detected for Unk mRNA between conditions. Serum 
starvation and treatment of HEK293T cells with the mTOR inhibitor rapamycin detected, as expected, changes 
in the phosphorylation status of specific residues of S6 and 4EBP1 proteins by Western blotting. Quantitative 
immunoblotting showed no significant change in TSC1 and UNK proteins after serum starvation, nor after 
rapamycin treatment. These results favor putative transcription and/or mRNA decay regulation of Tsc1 
expression in muscle cells. Ongoing studies are likely to elucidate if there is a direct regulatory effect of UNK 
on TSC1 mRNA, which could be due to activation of Unkempt by post-translational modification. 
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Abstract:  
Introduction: Leprosy is a chronic bacterial infection mainly caused by Mycobacterium leprae, which primarily 
affects the skin and peripheral nerves. Due to its ability to absorb carbon from the host cell, the bacillus became 
dependent on energy production, thus, mitochondrial dysfunction could influence the illness process. 
Mitochondria are organelles that have central functions in cell operation and energy generation. The human 
mitochondrial genome (mtDNA) consists of 37 genes and non-coding regions, including the D-loop, which is 
essential for replication and regulation of transcription, being the region of inference of mitochondrial 
haplogroups, which are sets of haplotypes that indicate ancestry of strict maternal origin. These provide 
information about the process of population migration and colonization and have also been associated with the 
development and outcome of different diseases, including cancer, metabolic and infectious diseases. In leprosy, 
on the other hand, there are still few studies that associate mitochondrial ancestry with susceptibility to the 
disease. Objective: To analyze the profile of mitochondrial ancestry between leprosy patients and contacting 
controls. Methodology: The case group consisted of blood samples from patients affected by leprosy 
(Borderline Lepromatous - BL, n=12; Borderline Tuberculoid - BT, n=10; Lepromatous - LL, n=11) and the 
control group of healthy household contacts with leprosy patients (n=37). Total DNA extraction was performed 
with subsequent mtDNA amplification using specific primers to cover the entire mitochondrial genome. After 
that, genomic libraries were built for sequencing in the MiSeq System, subsequently following a specific 
pipeline for the preparation and analysis of bioinformatics. Mitochondrial ancestry analysis was performed by 
obtaining specific D-loop regions for inferring mitochondrial haplogroups during mtDNA amplification, based 
on PhyloTree. Results: A total of 11 mitochondrial macro-haplogroups divided into Native American (A, B, 
C, D), European (H2, U), African (L0, L1, L2, L3) and Asian (M) groups were found. It is noted that the H2 
macro-haplogroup is the most frequent individual haplogroup both in case (32.35%) and control (21.62%), but 
the Native American haplogroups together represent the largest portion in both groups (46 .88% in the case 
and 43.24% in the control). We also observed that when comparing case-control, European ancestry is present 
in a larger proportion in the case group (34.38%), while African ancestry is more frequent in the control 
(29.73%), which suggests an influence of these ancestries on the development of leprosy. Conclusion: To date, 
there are no previous studies in the literature that associates mitochondrial ancestry to the development of 
leprosy. Here, by the distribution of haplogroups, it is possible to observe that European and African ancestries 
can influence susceptibility or protection against leprosy. 
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Abstract:  
Disorders/Differences of Sex Development (DSD) are a group of congenital conditions characterized by 
alterations in chromosomal, gonadal or phenotypic features that typically define sex determination and 
development. 46,XY partial gonadal dysgenesis (PGD) is a DSD that encompasses individuals with partial 
testicular differentiation, ranging from a streak gonad to a dysgenetic testis, and an external genitalia with 
varying degrees of virilization. Pathogenic variants in genes known to be involved in sex development have 
been reported in some cases, indicating a genetic etiology for this condition. Variants in NR5A1 are 
particularly associated with a wide variety of conditions, ranging from primary ovarian insufficiency (POI) 
and 46,XX Ovotesticular DSD to approximately 15% of all cases of 46,XY Gonadal Dysgenesis (GD). This 
autosomal gene encodes the Steroidogenic factor-1 (SF-1), which plays an essential role in male and female 
gonadal differentiation and development. NR5A1 Sanger sequencing of a 1-year-old boy with 46,XY PGD 
and ambiguous genitalia revealed a heterozygous missense variant in exon 5, the c.938G>A/p.(Arg313His). 
This amino acid alteration is located within the ligand-binding domain (LBD) of SF-1, an essential region for 
its transcriptional activity. According to the patient's medical record, hormonal dosage showed normal levels 
of LH, FSH at the upper limit, and low levels of total testosterone. His maternal grandmother presented primary 
ovarian insufficiency (POI) and his first maternal cousin was also diagnosed with PGD. To verify the variant's 
pathogenicity, in silico evaluations were performed, and as a result, the alteration was predicted to be 
pathogenic by four of the in silico prediction tools used (CADD, Fathmm, Mutation Taster, Poly-Phen2), as 
well as Varsome genomic database, against one benign (SIFT Protein). According to the Genome Aggregation 
Database (GnomAD) and ClinVar, this alteration does not have a registered global allelic frequency, nor 
published in vitro studies demonstrating its consequences, being previously reported in only two non-related 
individuals. Functional studies of a variant at the same residue (c.937C>T/p.Arg313Cys) showed a drastically 
reduction of SF-1 function. In conclusion, considering the important role of NR5A1 in sex development and 
the family history of the patient, it is possible to associate the c.938G>A/p.(Arg313His) as a cause of DSD in 
the patient and in the others family members. 
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Abstract:  
The processes of muscle degeneration and regeneration are constant in dystrophic muscles, and have already 
been studied in young animal models of muscular dystrophies. There are, however, less information regarding 
sarcopenia and aging aspect associated to these genetic diseases. Here, we investigated the process of muscle 
regeneration in young and old mice from two dystrophic strains (DMDmdx and Largemyd, respectively, from 
Duchenne muscular dystrophy and congenital muscular dystrophy type 1D) and wild-type strain (C57BL/6J). 
We analyzed the quantity of PAX7+ satellite cells using immunofluorescence techniques. We also analyzed 
recent-regenerated fibers that express the developmental myosin heavy chain (dMyHC). Statistical analyzes 
were performed using the Student's t- or Mann-Whitney tests, when suitable. In senile muscles, we observed 
the presence of total satellite cells in the two dystrophic models in a similar amount as in normal controls. The 
amount of these cells did not differ between young and senile animals. The proportion of newly regenerated 
fibers was high in the young DMDmdx muscle, but low in the elderly of the same strain. Our results suggest 
that there is not reduction in the pool of satellite cells with aging in dystrophic muscles. However, aging is 
associated with inefficient regeneration, which was evidenced by the non-formation of new fibers (positive for 
dMyHC) in elderly DMDmdx. One of the explanations for the progression of muscle loss in affected animals is 
based on the hypothesis that an exhaustion of satellite cells would occur in the dystrophic process. However, 
previous results from our group demonstrated the presence of these stem cells in young models of muscular 
dystrophy. Hence, the results of this work reinforce our hypothesis that muscle weakness and fiber loss in 
dystrophies would be caused by a defect in the regeneration process rather than a decrease in the pool of 
satellite cells.  
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Abstract:  
Histone post-translational modifications (PTMs) are key effectors of epigenetic regulation across the genome 
by modulating chromatin dynamics and gene expression. Environmental factors, lifestyle, and diet impact the 
epigenome landscape and its function. In honeybees, the differential diet during larval development with royal 
jelly determines the morphological, reproductive, and longevity features between queens and workers. 
Previous reports indicate that histone deacetylase inhibitors in royal jelly could explain the phenotypic 
plasticity during larvae development. In parallel, histone deacetylases (HDACs) are the most studied chromatin 
modifier enzymes as cancer targets in clinical trials, usually combined with radiotherapy or 
cytotoxic/genotoxic chemotherapy, immunotherapy, endocrine therapy, or targeted therapies for cancer 
patients. In this context, the present study tested the hypothesis that fatty acid derived from royal jelly could 
inhibit human HDACs and therefore could be used as scaffold for medicinal chemistry studies devoted to the 
development of new HDAC inhibitors (HDACi). Integrated computational approaches and experimental 
assays were used: first, in silico molecular screening of 32 fatty acids derived from royal jelly was performed 
using molecular docking based on a human crystallographic HDAC2 model complexed with a well-stablished 
inhibitor, suberoylanilide hydroxamic acid (SAHA). Homo sapiens and Apis mellifera HDACs were compared 
using multiple protein sequence alignment using Clustal Omega and visualized with Jalview 2.11.1.3. The 
majoritarian fatty acids 10-HDA (trans-10-hydroxy-2-decenoic acid) and 10-HDAA (10-hydroxydecanoic 
acid) were selected for experimental assays. The functional properties were evaluated using a cell-free HDAC 
activity fluorometric assay and gene expression analysis using RT-qPCR after in vitro treatment of breast 
cancer cell line MDA-MB-231 with these chemical compounds, isolated or in combination. The results show 
that the amino acid sequences of the catalytic domains of human and honeybee enzymes are conserved, and 
the class-specificity characteristics are preserved among these two species. Indeed, the ligands 10-HDA and 
10-HDAA share interactions with the key residues in the enzyme domain involved with zinc ion coordination 
and substrate nucleophilic attack: hydrogen bonds with Tyr308 and salt-bridges with His145. The orientation 
occupying the active site and energy values were also similar (-6.3 and -5.8 for 10-HDA and 10-HDAA, 
respectively). The selected compounds inhibited HDAC activity by 20% at the 10mM individually, although 
when they were combined, the inhibition rate increased by up to 80% at the same concentration. There was no 
alteration in the mRNA levels of the class I HDAC coding genes (HDAC1, 2, 3, and 8) after the in vitro 
treatment of MDA-MB-231 cells with 100mM of these fatty acids. Taken together, these findings indicate a 
possible similar deacetylation mechanism in both species and reinforce the hypothesis that the biological 
effects exerted by these fatty acids could be due to epigenetic mechanisms. In conclusion, 10-HDA and 10-
HDAA could be valuable resources for the derivation of new histone deacetylase inhibitors and future 
applications in human health. 
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Abstract:  
Introduction: Breast cancer (BC) is the most common malignant tumor worldwide, being highly heterogeneous 
from a clinical, morphological and molecular point of view. The search for new compounds that can be used 
as chemotherapeutics, especially in the treatment of more aggressive subtypes, is urgent. Research objective: 
To investigate the in vitro antioxidant, cytotoxic and modulatory activity of a new compound from the 
benzenesulfonamide class. Methodology used: Initially, a cell viability assay using MTT (Thermo Fisher) was 
performed, testing the cytotoxicity of 22 compounds (initial library) at concentrations of 1.25; 2.5; 5; 10; 20; 
40; 80; and 160 µM after 24 and 48 hours of treatment. MCF10A (non-tumorigenic), MCF7 (luminal BC), 
MDA-MB453 (HER2-positive BC) and MDA-MB231 (triple-negative BC) cell lines were used. Subsequently, 
the most active and selective compound was selected, and evaluated for its antioxidant potential. Moreover, 
its ability to modulate transcriptional levels of epithelial-mesenchymal markers was analyzed by qPCR using 
Sybr Green (Thermo Fisher). Main results: MLR16 compound was selective to MCF7 cell line, presenting 
IC50 > 20 µM after 24 hours of treatment and 4.482 µM after 48 hours. The effect did not involve oxidative-
stress modulation and no inhibition of the colony formation was observed. However, MLR16 controlled MCF7 
cell migration and the mRNA levels of CDH1 (coding for E-cadherin) were upregulated after treatment. Main 
conclusions: MLR16 compound was active in the luminal BC cell line MCF7, inhibiting cell proliferation and 
modulating CDH1 expression. New assays are in progress to unravel the mechanisms of this compound in 
metastatic luminal BC. 
Palavras-chave: Benzanosulfonamides; Luminal Cancer; Adhesion Proteins; Breast Cancer;  

Support / Acknowledgment  
We would like to thank the Supporting Institutions for funding the research: UFU, CAPES, CNPq 
and FAPEMIG. 

 

149

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



REPORTER GENE MRNA TRANSFECTION OPTIMIZATION IN HUMAN 
FIBROBLASTS 

 
Fernanda Marques Câmara Sodré 1; Jamile Ramos da Silva 2; Guilherme Formoso Pelegrin 1; Luis 
Carlos de Souza Ferreira 1; Carlos Frederico Martins Menck 1 
1. Av. Prof. Lineu Prestes, 1374, Ed. Biomédicas 2 - Butantã, São Paulo - SP, 05508-000, Brasil. Universidade de São 
Paulo; 2. Av. Vital Brasil, 1500 - Butantã, São Paulo - SP, 05503-900, Brasil. Instituto Butantan 

 
Abstract:  
Messenger RNA (mRNA) transfection represents a valuable alternative to gene therapy, since the translation 
of the transfected mRNA is highly efficient and only the protein of interest is generated, in contrast with other 
vectors. Good examples of the huge potential of this technic are mRNA vaccines against SARS-Cov2, that 
have been successfully and safely used during the COVID-19 pandemic. We aimed to implement in the lab a 
strategy of transfection in human fibroblasts using mRNA molecules. Initially, the protocol was standardized 
using plasmid containing the sequence of enhanced green fluorescent protein (eGFP), that was linearized, 
purified, in vitro transcribed, purified of double-stranded (ds)RNA products, capped and transfected into 
fibroblasts. In an attempt to improve transfection efficiency, several conditions were tested - (i) usage of the 
commercial plasmid or an in house amplified plasmid; (ii) in vitro transcription using uridine (UTP) or 
pseudouridine (m1Y); (iii) removal or not of dsRNA; (iv) presence or absence of capping; (v) different 
concentrations of mRNA for the transfection; (vi) different concentrations of lipofectamine; (vii) different time 
points after transfection; (viii) 6 transfection kits; and (ix) medium replacement, or not, 2-4 h after transfection. 
Transfection efficiency (percentage of eGFP positive cells) was evaluated by flow cytometry. We have 
observed that dsRNA removal of the synthetized mRNA increases transfection efficiency and the capping is 
essential for transfection success. Using fresh mRNA, similar transfection efficiencies have been observed 
between mRNA synthetized from a commercial plasmid or from an in house amplified plasmid. However, 
when the mRNA is not fresh, transfection efficiency is reduced when mRNA has been synthetized from an in 
house amplified plasmid. Similarly, mRNA produced with m1Y presents higher transfection efficiency 
compared with mRNA produced with UTP, and less cell death is observed. Regarding mRNA and 
lipofectamine concentrations, similar transfection efficiencies have been obtained for both mRNA 
concentrations tested (500 and 1000 ng) when lipofectamine concentration is constant, and the intermediate 
concentration of lipofectamine presents better results than the lower concentration and similar, but more stable 
results, than the higher concentration. Lastly, the levels of eGPF positive cells peaked at 24 h, and gradually 
decreased at 48 h and remained stable until 72 h. In summary, the best combination for eGFP mRNA 
expression in human fibroblasts was using fresh mRNA synthetized from commercial plasmid, using 
pseudouridine instead of uridine, purified for dsRNA, and capped. Moreover, for the transfection itself, 500 
ng of mRNA in combination with intermediate concentration of lipofectamine was the most efficient condition, 
presenting a peak of cells expressing eGFP at 24 h post-transfection: 81,7%. Additionally, using these 
conditions with 6 different transfections kits and without replacing the medium after transfection, we could 
increase the percentage of eGFP positive cells up to 95-96 % for three of the kits. Thus, using this very efficient 
mRNA transfection protocol, we expect to develop several studies, especially on DNA repair, which are our 
particular interests. 
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Abstract:  
Coronavirus Disease-19 (COVID-19), caused by Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2), has resulted in the infection of > 400 million people and more than 5 million deaths worldwide. In 
this pandemic scenario, groups around the world have been engaged in searching for human genetic 
polymorphisms associated with risk factors and resistance to COVID-19. In this project, 192 exomes from 
Brazilian adults with positive PCR for SARS-CoV-2 infection who had not been vaccinated were collected, 
sequenced, and analyzed. They were divided into two groups according to the clinical outcome: death (N=90) 
and recovery (N=102). Whole exome sequencing (WES) was obtained using the Novaseq 6000 sequencer 
(Illumina) in paired-end 2x100bp mode with an average coverage of 80X. After sequencing, the analysis 
pipeline created by our group was applied to the raw data, starting with the removal of adapter sequences and 
low-quality reads. Reads were then aligned to the human reference genome GRCh37 using the bwa-mem 
aligner. Samtools software was used for file conversion, sorting, filtering, and indexing. The next steps were 
performed according to the Best Practices Recommendations for calling germline variants using GATK-
v4.2.1.0 to remove duplicates, recalibrate the base quality index, and detect short variants (SNPs and indels). 
HaplotypeCaller was used to call variants per sample and GenotypeGVCF was used for the set. The software 
PLINK v2.0 was used to select the final set of SNPs filtered by the following criteria: Genotyping rate of 
100%, autosomal SNPs, Hardy-Weinberg equilibrium P > 0.000001, and factor-based pruning of variation 
inflation (VIF) ≥ 2 (linkage disequilibrium). The final VCF annotation was obtained using ANNOVAR based 
on the European (Non-Finish European, EUR), African/American (AFR), and mixed American/Latino (AMR) 
allele frequency databases from the gnomAD and ABraOM datasets. The original VCF contained a total of 
615,169 sequence variants. From this file, filtering steps were performed using PLINK v2.0 software, 
considering only autosomal chromosomes and SNPs variants. In addition, low-quality variants, absence of a 
genotype, duplicate removal, and variants with linkage disequilibrium were removed. We analyzed exonic 
variants (nonsynonymous, frameshift deletion/insertion, stop-gain/loss, unknown, and unannotated) with focus 
on common (> 5%) and rare (≤ 5%) variants based on their allele frequencies in external databases (ABRaOM, 
EUR, AMR, AFR, gnomAD). In the analysis of rare pathogenic variants of uncertain significance, we 
identified the most frequent variants in the entirety of the samples and selected variants previously related to 
COVID-19. After filtering, genetic variants in the human genes BCHE, LGR4, POLRMT, RSPH1, and EWSR1 
were kept. Interestingly, RSPH1, and EWSR1 presented sequence polymorphisms being only in the group of 
deceased patients.  
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Abstract:  
Life expectancy has been increasing all over the world due to several factors such as new technologies in the 
health. This change in the age pyramid brought news challengers in the medicine field. We know that the risk 
of diseases in old age is associated with specific anthropometric and biochemical parameters. However, we 
need to improve our knowledge about the genetic variants that influence the health of the elderly and that can 
increase the lifespan of individuals. Polymorphisms in the Inositol Polyphosphate Multikinase (IPMK) gene 
have been involved with long-lived individuals in the Italian population. The IPMK protein, a potential 
moonlighting molecule, acts over time and space in diverse cellular activities. The main objective of our 
research was to analyze the association of the rs2790234:C>G IPMK change and long-lived individuals from 
Grande Vitória/ES, Brazil. This observational, analytical and cross-sectional study analyzed alleles and 
genotypes in elderly from Santa Casa de Misericordia de Vitória Hospital and Abrigo à Velhice Desamparada 
Alta Loureiro Machado Resting Home, Grande Vitória/ES. The samples were obtained according to Silva-
Senna et al. (2019), between the years 2014 to 2015. This study was approved by the Human Research Ethics 
Committee. A total of 368 individuals were grouped into 181 controls (male=59, female=122) and 187 long-
lived participants (male=67, female=120), matched by sex and ethnicity. The median age was 73 years (ranging 
from 70 to 75 years) and 87 years (ranging from 85 to 109 years) in the control and long-lived elderly groups, 
respectively. The genotyping methodology was performed through Real-Time Polymerase Chain Reaction 
using TaqMan SNP Genotyping Assay - Applied Biosystems/USA, in 7500 Fast Real-Time PCR System. 
Statistical results were obtained using Fisher`s exact test, Chi-square, odds ratio (OR) and 95% confidential 
intervals (95% CI) performed with Graph PadPrism 9.5.1 software. Values p<0.05 were considered statistically 
significant. The polymorphism in control group was in Hardy-Weinberg Equilibrium. The result of the allele 
frequency in the total sample is 0.976% for C allele and 0.024% for G allele. A positive association was found 
for the G allele (OR=5.000; 95% CI:1.546 to 16.39; p=0.0070) and long-lived individuals. The result of the 
statistical analysis for genotype between the group with individuals carrying at least one G allele (CG or GG) 
and those carrying the CC genotype was not significant (p=0.0532). The negative result for genotypic analysis 
was probably obtained due to the small sample size and the rare presence of the G allele. No significant results 
were found when we analyzed the groups divided by gender. The IPMK gene codify a multifunctional protein 
essential for the synthesis of Inositol Pyrophosphate, a molecule that controls several activities to cell survival, 
such as energy metabolism, vesicular traffick, oxidative stress and telomere homeostasis. These events are 
related to the complexity of the factors observed in longevity. In conclusion, the results suggest a positive 
association of the G-rs2790234 IPMK allele with long-lived individuals from population of Vitória/ES, Brazil. 
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Abstract:  
Coronavirus disease 2019 (COVID-19), caused by the SARS-CoV-2 virus, generally presents with mild 
symptoms in most patients, but it can also lead to severe complications, including systemic inflammation, 
severe acute respiratory syndrome (SARS), thromboembolic events, cardiac damage, and cytokine storm, 
ultimately resulting in death. Understanding the mechanisms of the disease is crucial for comprehending these 
risks and ensuring appropriate clinical management. Pentraxin 3 (PTX3) has emerged as a significant 
prognostic indicator for COVID-19, closely tied to the development of severe disease and associated with 
higher mortality rates and an increased risk of respiratory failure. Notably, PTX3 has shown superior 
performance as a short-term predictor compared to commonly used clinical markers such as C-reactive protein 
(CRP) and interleukin-6 (IL-6). PTX3 is an acute-phase protein produced rapidly at the site of infection or 
inflammation by various cell types in response to pathogens and proinflammatory cytokines like TNFA and 
IL1B. This protein acts as a pattern recognition receptor, identifying pathogen-associated patterns of bacteria, 
fungi, and viruses. Additionally, it behaves as an immunoregulatory molecule by interacting with key 
regulatory components of the complement pathway. PTX3 is also elevated in cardiovascular diseases and 
diabetes, which are important comorbidities for COVID-19. However, despite its elevated levels in critically 
ill patients, the specific role of PTX3 in COVID-19 and its pathophysiology remain unclear. The objective of 
this study is to characterize the role of PTX3 in SARS-CoV-2 infection and the inflammation observed in 
COVID-19. Human Calu-3 lung cells were treated with PTX3 one hour before infection with the SARS-CoV-
2 virus (to mimic previously increased PTX3 levels seen in COVID-19 comorbid conditions), one hour after 
infection (to replicate the increase due to infection), or with a combination of PTX3 that had been incubated 
with the SARS-CoV-2 virus for one hour. These treatments were administered at intervals of 3, 8, 12, 18, 24, 
36, 48, and 72 hours. The results of the in vitro experiments indicate that PTX3 inhibits virus replication, 
reducing viral titers, and downregulates the gene expression of TNFA, IL1B, and PTX3, irrespective of the 
treatment scheme used. Our findings suggest that PTX3 may be involved in the immunosuppression 
characteristic of the early stages of COVID-19 and contribute to the decrease in virus replication through 
mechanisms that require further investigation. Furthermore, PTX3 may also contribute to the deregulation of 
the inflammatory response observed during severe disease. With these results in mind, our next steps will 
involve investigating the role of PTX3 in the inflammation induced in mice inoculated with the N protein of 
the SARS-CoV-2 virus, an animal model of COVID-19 described in the literature. The findings from this study 
have the potential to enhance our understanding of the pathophysiology of COVID-19 and contribute to the 
development of more effective therapeutic strategies. 
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Abstract:  
It is estimated that 5 to 10% of breast cancer (BC) cases present strong hereditary components. At present, 
patients with BC in hereditary breast cancer (HBC) syndrome families often undergo testing to detect germline 
mutations in the BRCA1 and BRCA2. Nevertheless, the germline pathogenic variants in these genes are 
identified in only 20% of all HBC cases, 8% are identified in a few other BC predisposing genes, while most 
remain without a determined genetic etiology. Considering the substantial percentage of HBC cases lacking a 
known genetic etiology, as well as the scarcity of data regarding the genetic predisposition to BC in the 
Brazilian population, we aim to identify novel BC predisposing genes by performing whole exome sequencing 
(WES) of families with multiple affected of BC. As an inclusion criterion, families with at least three cases of 
BC were selected, in which the proband had previously been subjected to a sequencing panel and found 
negative for pathogenic or likely pathogenic variants in the main predisposing genes associated with HBC. 
The study cohort encompasses a total of 30 patients diagnosed with HBC, derived from eight distinct families. 
WES was performed using genomic DNA isolated from 30 samples of either saliva or blood. The IDT xGen 
Exome v2 kit was used for the sequencing library preparation, followed by sequencing on the Illumina HiSeq 
platform. VarSeq software was used to annotate variants and apply filters to the WES data. A total of 24 
variants were identified in 24 novel candidate genes that completely segregate with the BC in one of the 8 
families studied. Notably, among these, 3 candidate variants identified in 3 different families could be 
highlighted, as they have high prediction scores for pathogenic potential, and have been previously reported 
in genes involved in signaling pathways and biological processes known to be associated with cancer 
predisposition. The most promising candidate gene participates in the homologous recombination DNA repair, 
a pathway that encompasses several well-established BC predisposition genes, including BRCA1 and BRCA2. 
Additionally, two other promising candidate genes have been implicated in canonical oncogenic pathways, 
such as those related to MYC and KRAS. The observed number of potential candidate genes is consistent with 
the genetic heterogeneity observed in HBC. This finding supports the prevailing hypothesis that the remaining 
undiscovered BC predisposing genes are likely to contribute individually to a small proportion of HBC cases, 
but collectively account for a substantial proportion of the overall cases. Our findings contribute to 
characterizing the genetic background of HBC by introducing novel BC predisposing genes. The results of this 
study have great potential for informed clinical management by including novel genes in genetic tests offered 
to patients and their families.  
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Abstract:  
Pancreatic ductal adenocarcinoma (PDAC) is one of the most lethal neoplasms due to its aggressive metastatic 
dissemination. One of the main hallmarks of metastatic capability is the acquisition of a stem-like phenotype 
by cancer stem cells (CSCs), a process that is still poorly understood in PDAC. Taking into account that 
acquisition of stem-like features is an epigenetic event, and the role of long non-coding RNAs in mediating 
epigenetic changes, the aim of this study is to identify long intergenic non-coding RNAs (lincRNAs) associated 
with the CSC phenotype in PDAC. Publicly available RNA-seq data from 4 PDAC patient-derived xenograft 
(PDX) tumours were analysed using RSEM and DESeq2 pipelines comparing PDX-derived tumourspheres 
(CSC-enriched) with PDX-derived adherent cells (non-CSC-enriched). We used the RSEM and DeSeq2 
pipelines to identify differentially expressed lncRNAs and validated the differential expression of lincRNAs 
by qPCR in BxPC-3 tumoursphere cultures and AsPC-1 SORE6-GFP cells, in which cells with a stem 
phenotype are identified by expression of a GFP reporter. As an alternative approach, stemness-related 
differentially expressed lincRNAs were identified using TCGA mRNAsi (stemness index) data, generated 
using the machine learning algorithm OCLR. For this purpose, the PAAD-US patient dataset was classified 
according to stemness index and a DESeq2 analysis was performed. 11 downregulated and 53 upregulated 
lincRNAs were identified in PDAC PDX-derived CSCs. Amongst the upregulated lincRNAs, LINC02889, 
LINC01948 and LINC02432 displayed higher mean expression and were validated in cell-based studies. 29 
downregulated and 44 upregulated lincRNAs were identified in PAAD-US stemness index analysis. 
ENSG00000288047 was the only lincRNAs commonly found between the two analyses. We identified 
differentially expressed lincRNAs in PDAC patient-derived CSCs and based on TCGA stemness index. 
Functional and translational studies are underway to determine if they may represent potential PDAC 
biomarkers or therapeutical targets, contributing to improve PDAC patient prognosis and survival. 
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Abstract:  
Endometriosis is a gynecological condition characterized by very variable symptoms and late diagnosis. Single 
Nucleotide Polymorphisms in regions that encode microRNAs may be implicated in the pathophysiology of 
endometriosis, however little is known about its role in this disease. In that regard, the objetive of the present 
study was to determine the allelic and genotypic frequencies of the polymorphisms rs2910164 miR-146a and 
rs11614913 miR-196a2 and investigate their association with endometriosis. This is a case-control study 
performed with approximately 120 women. Genomic DNA was extracted by a salting-out method from the 
peripheral blood and the polymorphisms were determined by real time PCR with the method of allelic 
discrimination. For the statistical analysis, the chi-square and logistic regression tests were used. There were 
no significant diferences in the genotype and allele frequencies of rs2910164 and rs11614913 between cases 
and controls. The frequencies in both polymorphisms are in accordance with Hardy-Weinberg equilibrium as 
regards miR-146a and miR-196a2. No relationship was observed between rs2910164 and rs11614913 and 
endometriosis in the models analysed. These polymorphisms were investigated in several gynecological 
conditions and only two studies investigated these polymorphisms in endometriosis, with different results for 
the miR-196a2. In conclusion, our results show that the polymorphisms analyzed in miRNAs were not 
associated with endometriosis in the studied population.  
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Abstract:  
Breast cancer is the most common type of cancer and the leading cause of cancer-related death in women. In 
Brazil, an estimated 704,000 new cancer cases are expected each year from 2023 to 2025, with cancer being 
particularly prevalent among women. Despite advances in research, predicting short-term survival and toxicity 
for patients remains challenging, even with traditional prognostic factors. Cancer patients typically experience 
changes in body composition parameters, which can lead to cancer cachexia, a metabolic syndrome 
characterized by weight loss, anorexia, and loss of muscle mass. Cachexia affects approximately 80% of cancer 
patients, including those with breast cancer, and accounts for 20% of patient mortality. It significantly reduces 
the quality of life and longevity of cancer patients. The presence of metastases and cachexia in cancer is 
associated with the malignancy of the tumor and negatively impacts patient outcomes. Studies have 
demonstrated a correlation between sarcopenia and mortality rates in women with breast cancer, highlighting 
the growing need for comprehensive biomarkers. Research on single nucleotide genetic polymorphisms 
(SNPs) associated with the regulation of inflammatory responses, metabolic pathways in muscle and adipose 
tissue, as well as appetite regulation pathways, has contributed to understanding the genetic susceptibility to 
cachexia development. Recently, the FDA approved a diagnostic tool for detecting cachexia, which involves 
quantifying the pro-inflammatory cytokine GDF-15. Some studies have shown that elevated serum levels of 
GDF-15 can influence the metabolic response to calorie excesses or deficits. While it does not directly affect 
the feeling of satiety, it can trigger a food aversion response, leading to nutritional stress. In diseases such as 
cancer, increased serum levels of mature GDF-15 may exploit a physiological pathway of appetite regulation 
to induce anorexia/cachexia syndrome through its actions on hindbrain neurons. The objective of our project 
was to evaluate the single nucleotide polymorphism (SNP) of the ACE gene (rs4291) and quantify the cytokine 
GDF-15 in the blood of patients with breast cancer. Following approval from the ethics committee (5,968,150), 
we selected patients with breast cancer who had experienced weight loss >5% (n=13) and those who 
maintained or gained weight (n=23), treated at Instituto RibeirãoPretano de Combate to Cancer through the 
SUS program. We collected 5mL of blood and recorded relevant information from the medical records. 
Subsequently, we quantified GDF-15 levels using the ELISA human GDF-15/MIC-1 kit (Sigma®), performed 
DNA extraction from whole blood using the Illustra Blood Genomic Prep Mini Spin kit (GE®), and genotyped 
the ACE gene (rs4291) through quantitative PCR with Taqman® probes by Dglab®. After the screening 
process, we selected 13 patients with weight loss (group 1) and 23 patients with weight gain (group 2). Group 
1 had an average age of 63 years (± 9.7) and an average weight of 68.2 kg (± 14.2) recorded on the day of 
collection. In contrast, group 2 had an average age of 47 years (± 12.1) and a mean weight of 75 kg (± 17.6). 
Our results demonstrated a significant association between the rs4291 SNP and patients in group 1 when 
compared to those in group 2. Additionally, the levels of GDF-15 in the serum of patients in group 1 were 
significantly higher compared to those in group 2. Based on these findings, we propose that ACE gene 
polymorphisms, in conjunction with elevated levels of GDF-15, may play a crucial role in the development of 
cancer cachexia and serve as potential biomarkers for cachexia. 
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Abstract:  
Keratins are cytoplasmic intermediate filament proteins with not only structural functions, but also with 
modulatory roles regulating proliferation, inflammation, and cell death, both key factors in metabolic diseases 
such as NAFLD. Non-alcoholic fatty liver disease (NAFLD) is a prevalent metabolic disorder characterized 
by lipid overaccumulation within hepatocytes and encompasses a spectrum of conditions that comprises simple 
hepatic steatosis, steatohepatitis, liver fibrosis, cirrhosis, and hepatocellular carcinoma. The present study 
aimed to evaluate the transcriptional modulation of keratin 17 (KRT17) in HepG2 cells exposed to high levels 
of fatty acids in order to unravel new mechanisms related to NAFLD. Lipid accumulation in HepG2 cells was 
induced by a mixture of oleic and palmitic acids (2mM) in a 2:1 ratio conjugated with albumin for 24 h. The 
intracellular lipid content was observed by Oil Red O staining and quantitated spectrophotometrically. The 
transcriptional modulation of KRT17 and the mRNA expression pattern of the inflammatory cytokines IL6, 
IL1β and TGFβ were quantified by qPCR. RESULTS: Lipid exposure induced by fatty acids led to a significant 
increase in KRT17 mRNA levels. In line with previous reports that cytokines and growth factors can upregulate 
KRT17 expression, we observed a pro-inflammatory profile, with IL6, IL1β and TGFβ being significantly 
upregulated 6.27, 6.90, and 6.48 times in lipid-overloaded cells. CONCLUSION: This is the first study that 
evidences the role of KRT17 in the response of HepG2 cells to lipid exposure in an in vitro model of NAFLD. 
Thus, the cytokines-transcription factors-KRT17 axis may be a promising target in understanding metabolic 
disorders, especially NAFLD. 
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Abstract:  
Neurodevelopmental disorders (NDDs) are a group of complex and diverse conditions characterized by 
difficulties in personal, academic, and professional domains that typically manifest in early childhood. Among 
the most common NDDs are autism spectrum disorder (ASD), which impairs social and communication skills, 
as well as exhibits restricted and repetitive behavior, and attention deficit hyperactivity disorder (ADHD), 
characterized by a persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with 
individual functioning. Given the high heritability and significant influence of genetic factors in NDDs, we 
analyzed a cohort of 354 Brazilian children who had received clinical diagnoses of ASD and/or ADHD to 
determine the molecular diagnosis yield. We performed exome sequencing on all the affected individuals 
(probands) and their parents. Through exome data analysis, we identified a de novo pathogenic or likely 
pathogenic sequence variant in 36 probands. This finding confirms that the exome diagnosis yield (36/354, 
10%) is higher than other genetic tests. In addition to identifying variants in high-confidence NDD-associated 
genes, sequencing data analysis also allows the investigation of candidate genes. Therefore, we report a variant 
in NPAS3 (#MIM 609430), a gene that encodes a transcription factor involved in neurogenesis and previously 
associated with schizophrenia and cognitive disability. Recent evidence from animal models also suggests that 
Npas3 deficiency leads to the development of autistic-like behavior. This particular variant was classified as a 
variant of uncertain significance (VUS); consequently, a genetic counseling appointment was conducted. 
Counseling sessions were also provided to the legal guardians of all probands who carried a pathogenic or 
likely pathogenic variant. In conclusion, this study contributed to the genetic characterization of a Brazilian 
NDD cohort, provided insights into the molecular diagnosis yield estimation, and informed research findings 
to proband's legal guardians. 
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Abstract:  
Temporal lobe epilepsy (TLE) is a neurological condition characterized by the occurrence of recurrent and 
spontaneous seizures (SRCs). Studies show a bidirectional interaction between the ELT and the circadian 
system, considering the oscillatory pattern of the CREs, the influence of the circadian rhythm on the 
susceptibility to seizures and the capacity of the CREs to interfere with the oscillation of other biological 
rhythms, including sleep-wake, locomotor activity and body temperature. The present study aimed to 
investigate the effect of alteration of the circadian rhythm, induced by exposure to constant light, in the 
epileptogenic process. We used the experimental model of status eplepticus (SE), induced by intraperitoneal 
injection of lithium-pilocarpine. Wistar rats were exposed to constant light (experimental group) or to the light-
dark cycle, 12:12 (control group) during the whole period of experimentation. The animals were video-
monitored continuously after SE induction. Initially, we confirmed that the condition of constant light altered 
the rhythm of spontaneous locomotor activity, causing a period of rhythmicity longer than 24 hours and a 
lower relative amplitude - rAMP. Then, we evaluated the effect of changing the rhythm on the epileptogenic 
process considering the following parameters: i. the latency and severity of seizures during SE, ii. severity of 
spontaneous and recurrent seizures (chronic phase); iii. frequency of spontaneous and recurrent seizures, iv. 
neurodegeneration in the acute phase of epileptogenesis by immunohistochemistry for NeuN; v. differential 
gene expression of markers of the epileptogenic process (Npy, Gad65, Gad67, TNFα and Gfap) by RT-
qPCRWe observed that animals exposed to constant light showed an increase in the latency time for the onset 
of SE and a reduction in the severity of seizures during SE. Furthermore, these animals had a similar number 
of NeuN positive cells in the hilar region of the hippocampus, before and after SE, indicating that the typical 
SE neurodegeneration was reduced in animals kept under constant light. showed a smaller increase in Npy and 
Gad65 in the post-SE period, compared to their equivalents in the light-dark group. Regarding the effect of 
changing the rhythm in the chronic phase of epileptogenesis, we observed that constant light did not change 
the severity of spontaneous and recurrent seizures, but the circadian periodicity of seizures was lost. In 
conclusion, these results demonstrate that exposure to constant light prior to SE induction modulates both 
induction and changes caused by SE (increased threshold for SE induction, reduction in seizure severity, 
reduction in neuron loss and attenuated response of Npy and Gad65 transcripts), however, no effect was 
observed on epileptic and recurrent seizures (chronic period). 
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Abstract:  
Introduction: Transcription Factor 4 (TCF4) is a protein in the bHLH family of transcriptional regulators that 
plays a crucial role in neurodevelopment and maintenance of neural cells. Mutations in the TCF4 gene have 
been associated with neuropsychiatric disorders such as depression, autism, and schizophrenia. Furthermore, 
haploinsufficiency of TCF4 causes Pitt-Hopkins Syndrome (PTHS), a rare neurological disorder with autistic 
behavior traits. As PTHS is caused by the lack of the optimal amount of TCF4, inhibition of its degradation 
can be envisioned as a therapeutic strategy for the correction of TCF4 content and therefore amelioration of 
clinical symptoms. Our project has the ultimate goal of exploring ubiquitin-proteasome pathway components 
that might be critical for TCF4 degradation, to identify new therapeutic targets. In particular, we are interested 
in studying E3 ubiquitin ligases, which are responsible for the specificity of protein target identification in the 
ubiquitination pathway. Objectives: Generation and validation of a lentiviral CRISPR knockout library for all 
E3 ubiquitin ligases via DNA amplification, production of lentiviral particles, and evaluation of library 
infectiveness on neural cells. Materials and Methods: To identify the E3 ligase responsible for TCF4 
degradation in cultured cells, we will use a CRISPR lentiviral library comprising sgRNAs targeting all E3 
ligases present in the human genome. Plasmid DNA representing the library entities will be expanded by 
transformation into electrocompetent bacteria with a low recombination rate to avoid bias introduction. 
Lentiviral particles will then be produced from the DNA library on HEK293T cells via co-transfection of gag-
pol and VSV-G constructs, followed by virus concentration with polyethylene glycol. To ensure the absence 
of bias introduction during library production, Illumina sequencing will be conducted for both the plasmid 
DNA library and the lentiviral library . Finally, the functional titer of the lentiviruses will be accessed via 
qPCR using neural progenitor cells (NPCs) transduced with the library. The CRISPR library produced in this 
project will be used to infect neural cells that express TCF4 reporters, as part of an associated Ph.D project in 
our research group. Results: The plasmid DNA was transformed into NEB Stable bacteria and expanded in 
four 24.5 cm plates for obtaining a large number of colonies. Colonies were harvested and the resulting 
bacterial pellet was submitted to maxipreparation of plasmid DNA. Lentiviral production was performed in 
fifteen 10 cm plates of HEK293T cells for obtaining 300 mL of lentiviral supernatant. Viral titration resulted 
in 1.26 x 109 TU/mL. Illumina sequencing showed good quality reads (Phred > 33) and bioinformatic analysis 
demonstrated that all library entities are represented in both the plasmid DNA and lentiviral RNA. Conclusion: 
The lentiviral CRISPR knockout library produced represents all 2,852 entities of sgRNAs and is able to infect 
neural progenitor cells, indicating its usefulness for CRISPR screening assays aimed at identifying the E3 
ligase involved in TCF4 degradation. The future identification of an E3 enzyme involved in TCF4 degradation 
may lead to the development of new therapies for Pitt-Hopkins Syndrome. 
Palavras-chave: Transcription factor; ubiquitination; CRISPR library; ;  
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Abstract:  
Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease that develops due to the progressive loss 
of upper and lower motor neurons. In 90% of cases, ALS is familial (fALS) and in 10% of cases, it is sporadic 
(sALS). Currently, most cases (50%) of fALS are associated with expansions of the hexanucleotide GGGGCC 
in the non-coding region of the C9ORF72 gene, followed by alterations in the SOD1 (20%), FUS (5%) and 
TARDBP (5%) genes. In Brazil, in addition to the SOD1 and C9ORF72 genes, the VAPB gene has a high 
prevalence in fALS cases. Mutations in the VAPB gene have been mostly associated with an autosomal 
dominant familial subtype, ALS8, the most common mutation being the exchange of a proline for a serine at 
position 56 of exon 2 (c.166C>T; p.P56S). The aim of this study was to investigate 5 relatives with ALS from 
a family of 39 people in 3 generations for mutations in the VAPB gene. The study has local and national 
research ethics committee approval. The methodology proposed for this study was the collection of 
epidemiological data from the 39 relatives and clinicians of the 5 patients with ALS, collection of oral swabs 
from the 5 patients, DNA extraction, PCR and Sanger sequencing and in silico analysis of the results. After 
sequencing the 6 exons of the VAPB gene, we identified the P56S mutation in the 5 relatives with ALS. The 
family pedigree showed an autosomal dominant inheritance pattern with 11 affected persons out of 39 persons 
in 3 successive generations. The mean onset of symptoms was 43.5 years and the survival was approximately 
10 years. Of the 11 individuals affected by the disease, 6 died as a result of the disease. The most frequently 
presented symptoms were cramps and muscle weakness in the lower limbs. The literature review and the search 
for mutations in the VAPB gene in databases showed that, so far, most individuals affected by ALS8 are 
Brazilian, Caucasian and carriers of the P56S mutation. A founder effect has been suggested for this mutation 
in Brazil, which probably arrived in the country via Portuguese colonization 25 generations ago. Later, other 
individuals with European ancestry, but not carriers of the same VAPB haplotype, were described in Germany, 
suggesting that the P56S mutation also arose independently. Other patients in China, the United Kingdom and 
the United States have also been reported with the P56S variant, and more recently, other mutations (T46I and 
P56H ) in this gene have also been associated with ALS8. From this study, molecular analysis of the VAPB 
gene confirmed the clinical suspicion and the autosomal dominant inheritance pattern of ALS8 in this family. 
Symptoms, survival and age at disease onset are also in line with reports in the literature. 
Palavras-chave: amyotrophic lateral sclerosis ; VAPB gene ; motor neuron disease ; ;  
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Abstract:  
Gliomas represent the most frequent type of primary brain tumor. Among them, glioblastomas (GBM) are the 
most frequent and aggressive type. GBM patients tend to survive only 14 months after diagnosis on average, 
due to the lack of effective treatments. The Holliday Junction Recognizing Protein (HJURP), which is the 
chaperone for the centromeric protein A (CENP-A), is highly expressed in gliomas and in other cancers, 
showing strong correlation with poor prognosis. Recently, our group has been studying the potential 
involvement of HJURP in controlling the ability of glioma cells to deal with replicative stress (RS). RS is 
caused by the imbalance between DNA helicase and polymerase activities, leading to extensive unprotected 
single-stranded DNA, a condition frequently experienced by highly proliferative cells, such as many glioma 
cell lines. For that, we induced RS in vitro, by using three different drugs: hydroxyurea (HU), camptothecin 
(CPT) and aphidicolin (APH). Each of these drugs acts by a different mechanism, HU preventing the 
production of deoxynucleotides, CPT blocking DNA decoiling and APH inhibiting the DNA polymerase itself. 
We used cell lines derived from astrocytoma grade I (RES186), astrocytoma grade III (UW467) and GBM 
(U87MG), carrying a construction for HJURP overexpression or the empty vector. After treatment for RS 
induction, we evaluated HJURP expression and the phosphorylation of the histone variant H2AX, which works 
as a mark of RS and/or DNA damage. Interestingly, we found that, in all three cell lines analyzed, the induction 
of RS was accompanied by a significant reduction of HJURP levels. In cells carrying the empty vector, 
endogenous HJURP was almost absent after RS induction, while in overexpressing cells, HJURP was still 
detected but in significant lower levels. Furthermore, we observed that the treatment with relatively low 
concentrations of APH led to HJURP reduction even without the detection of H2AX phospholyration in 
U87MG cells, indicating that the signaling pathways associated with HJURP reduction are either connected to 
very early stages of the RS response, or does not depend of an established RS condition. Recent studies have 
shown HJURP involvement in the regulation of proliferation and cell cycle. Thus, HJURP reduction could be 
associated with negative feedback mechanisms, due to proliferative exhaustion of cells going through 
persistent RS and consequent accumulation of DNA damage, in order to promote cell cycle arrest and 
proliferation interruption, leading to damage containment. However, we are now conducting more studies to 
truly understand the pathways associated with the observed reduction in HJURP and its roles in the control of 
RS and cell proliferation. 
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Abstract: 
Microcephaly is a condition characterized by an occipitofrontal circumference at least two standard deviations 
below the mean for age and sex. Neurodevelopmental disorders, such as intellectual disability, are typical 
concomitant findings in microcephalic individuals, as a consequence of disturbances in brain development and 
functioning. However, syndromic patients can display an array of extracranial anomalies. Considering the wide 
genetic heterogeneity of microcephaly (up to date, 1,187 entries including microcephaly with a known 
molecular basis were reported in the OMIM database), the management of patients is hampered by the vast 
range of diagnostic possibilities prior to the performance of molecular testing. Our main goal was to 
characterize the clinical features of 45 Brazilian patients (42 probands and three affected siblings) who 
underwent whole-exome sequencing (WES) aiming to compare phenotypic findings among the WES-positive 
[P] (n = 21, pathogenic/likely pathogenic variants) and the WES-negative [N] group (n = 24). Pathogenic copy 
number variants had been previously excluded and the clinical characteristics of most of them were collected 
at the Instituto da Criança of the Hospital das Clínicas (University of São Paulo Medical School, São Paulo, 
Brazil). Differences between groups were tested by Mann-Whitney Rank Sum Test and Fisher exact test 
(statistical significance P <0.05). Nearly 88% of the individuals had intellectual disability (n = 20 [P], n = 16 
[N]) and 51% exhibited behavioural disturbances (n = 13 [P], n = 10 [N]). Additional frequent features among 
the cohort included facial dysmorphisms (80%; n = 15 [P], n = 21 [N]), musculoskeletal (71%; n = 14 [P], n = 
18 [N]) and cardiovascular (47%; n = 6 [P], n = 15 [N]) defects. Thirty-six of the 45 patients had undergone 
brain imaging examination; abnormal findings were detected in 24 (66.7%; n = 11 [P], n = 13 [N]). The 
majority of the patients had records of height/weight at birth (n = 38) and at their last evaluation (n = 37); 14 
individuals (36.8%; n = 2 [P], n = 12 [N]) were small for their gestational age (SGA) and 20 (54.1%; n = 9 [P], 
n = 11 [N]) presented with short stature. Among those with anthropometric measurements both at birth and 
last evaluation (n = 17), 8/9 from the WES-negative group were SGA and exhibited short stature, in contrast 
to 1/8 from the positive group. Cardiovascular malformations showed statistical significance for negative-WES 
patients (p-value = 0.042), as well as morphological abnormalities of the gastrointestinal system (p-value = 
0.008) and hearing loss (p-value = 0.025). Alterations in non-CNS systems were generally more frequent in 
the WES-negative group as a whole, with a remarkable multisystemic pattern in a same individual. In 
conclusion, our data showed that approximately half of the individuals with severe clinical presentation remain 
idiopathic after whole-exome sequencing, suggesting that their phenotype may be consequence of pleiotropic 
variants leading to global disturbances of the embryonic development. For this group, additional strategies of 
investigation should be applied, including whole-genome sequencing, optical genome mapping, RNA-Seq, 
and/or methylome studies
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Abstract:  
Ménière's Disease (MD) is a rare inner ear complex disorder characterized by episodic vertigo, sensorineural 
hearing loss, tinnitus, and aural fullness. The etiology of the disease is yet to be outlined, but studies have 
suggested an interplay of environmental and genetic factors. The prevalence of MD is 0.5-1/1000 in European 
population, however epidemiologic data regarding Brazilian population is yet limited. The diagnostic criteria 
are based in clinical symptoms, although they do not consider the great diversity observed amongst the patients, 
who respond differently to treatments and to the mechanisms of the disease. The main physiopathology 
believed to be associated to the symptoms of MD is endolymphatic hydropsia - an accumulation of liquid in 
the inner year. KCNE3 gene encodes an important protein for the K+ homeostasis, and the loss of function in 
these channels can result in hearing loss. Moreover, Autoimmune Disorders have had great epidemiological 
evidence supporting its association with MD. An intergenic regulatory variant (rs4947296) has been found in 
European patients, suggesting an NF-κB-mediated inflammatory response. SLC44A2 gene encodes an 
autoantibody-target protein implicated in autoimmune hearing loss, and two SNPs have been proposed to be 
linked with a more severe response to MD. Considering these data and the lack of molecular studies in 
Brazilian patients, our group have been screening 30 patients clinically diagnosed with Ménière's Disease for 
genetic variants in candidate genes, aiming to better comprehend its molecular basis in our population. 
Therefore, in this study, we investigated the SNPs rs2270676 in KCNE3 gene, rs2288904 and rs3087969 from 
SLC44A2 gene and the intergenic SNP rs4947296, through Sanger Sequencing technique, and analyzed the 
clinical records of all patients. All four SNPs are in Hardy-Weinberg equilibrium, as expected. On the 
genotypes found in our sample, 20% of the patients are C/T and 80% are T/T for rs2270676; 36,7% are T/C 
and 56,7% are T/T for rs3087969; for rs2288904, 56,7% are G/G, 23,3% are A/G, and 13,3% are A/A, but 
their clinical records do not indicate a worst immune or symptom scenario, as suggested by Thankam et. al. 
For the variant rs4947296, 70% of our patients have a T/T genotype, and 20% are T/C. There is a significant 
association (p<0.43) between the genotype T/T and the use of vertiginous drug. A dominant expression of 
KCNE3 mRNA has been described as responsible for the endolymph passive and active volume regulation. 
However, studies associating this gene with MD are few and controversial. There is a clear necessity for further 
population and functional studies to better understand the role of this gene, if any, in MD. There was no 
association between the SNPs and vertigo, tinnitus, aural fullness, hearing loss nor laterality of the disease at 
diagnosis. Seven of our patients (23,3%) have coexisting autoimmune diseases, but it was not associated with 
any of the studied SNPs either. Thirteen patients (43,3%) reported migraine as a correlated factor, 
corroborating the higher prevalence of this condition found in MD patients. Two of our patients presented 
Bilateral symptoms at the diagnosis of MD, but the onset of symptoms was not early in both cases as described 
in the literature. With this study we could elucidate that there was no significant association with the SNPs 
rs2270676, rs2288904, rs3087969 and rs4947296 and the clinical symptoms of the studied Brazilian patients. 
Further studies are necessary, and a wider sample is essential to better understand Ménière's Disease. 
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Abstract:  
After more than two years, Covid-19 remains providing constant challenges for global health. Less than 40% 
of people from low-income nations have received at least one dose of the Covid-19 vaccine. Throughout this 
public health emergency, the population has presented very different responses to SARS-CoV-2. Although 
most individuals are asymptomatic or develop mild flu-like symptoms, about 20% develop severe 
manifestations with impaired vital functions. Despite a pattern that has been traced for the most severe forms 
of the infection, associated with advanced age, obesity, respiratory comorbidities, and other chronic diseases, 
some patients who are apparently healthy have an exacerbated inflammatory response and severe illness. This 
heterogeneity suggests a multifactorial phenotype in which the host genetics is important for the clinical course 
of the disease. Genome-wide association studies have brought evidence of this influence: different loci were 
already associated with Covid-19 clinical outcomes. The rs2236757 variant of IFNAR2 gene, a subunit of the 
interferon alpha-beta receptor, was associated with critical illness and respiratory failure in two studies. The 
IFNAR2 gene is involved in the Type I Interferon signaling pathway and plays a crucial role in viral infections. 
This study aimed to investigate if there is an association between the polymorphism rs2236757 of IFNAR2 
gene and severe Covid-19 outcomes in a Brazilian sample. The sample comprised 673 patients tested for 
suspected SARS-CoV-2 infection between September 2020 and June 2022 in a Covid-19 isolation unit from 
Capão da Canoa, on the North Coast of Rio Grande do Sul, southern Brazil. Genotypes were obtained by the 
PCR (real-time polymerase chain reaction) method. The groups were compared using Pearson's chi-square in 
SPSS 18.0 software. We tested if the variant is associated with severity, analyzing the outcomes of 
hospitalization, need for oxygen therapy, or death among patients with a positive diagnosis of SARS-CoV-2 
infection. We found an association between this SNP and the need for oxygen therapy in our sample (P = 
0.047). Our results suggest that the polymorphism influences the severity of Covid-19, although further studies 
are needed to better understand its effect and mechanisms on phenotype. 
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Abstract:  
Introduction:The etiology of syndromic mental retardation has been defined in the last 20 years due to the 
development of technologies such as array CGh and exome sequencing, contributing to the description of new 
microdeletion or microduplication syndromes. Koolen-deVries syndrome (KdVS) is one of them, it caused 
either by a 17q21-31microdeletion or by heterozygous mutation in the KANSL1 gene. Intellectual disabilities, 
hypotonia, facial dysmorphisms, pear shaped nose is characteristic, large ears, seizures, cardiac or 
genitourinary anomalies are common clinical features associated to this syndrome. Objective: To present a 
suspected case of KdVS. Report: Proband is an eight -years old girl, single daughter from a young, health and 
non consanguineous couple, uneventful pregnancy. She was born by cesarean delivery, after 39 weeks 
pregnant, with 2895g(p15); 45cm(p3); OFC:35cm(p85); apgar 7/9, with positive Ortolani maneuver. She 
evolved with development delay and seizures, when she was referred to genetics evaluation. At 8 years of age, 
we detected severe hypotonia, does not speak, does not walk. W:23,5 kg (p15-50), H:113cm (<p3), OFC:53cm 
(p85), BMI:18,5kg/m2 (p>85) macrobrachycephaly, "round" facies, hypermetropia, congenital hip dislocation. 
Results: Skull Computed Tomography showed hydrocephalus, cerebellum hypoplasia, arachnoid cysts, corpus 
callosum hypoplasia. Abnormal electroencephalogram. Karyotype and array CGh were normal. Discussion: 
KdVS is autosomal dominant and rare condition , where 60% of affected individuals presented a 17q21-
31microdeletion and 40% a heterozygous intragenic pathogenic (or likely pathogenic) variant in KANSL1 . 
Clinical features found in this patient are similar to KdVS syndrome despite of normal karyotype and array 
CGh. In this case exome sequencing will be necessary to confirm diagnosis and establish genetic counselling. 
Palavras-chave: rare disease; cytogenetics; molecular cytogenetics; ;  
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Abstract:  
Treatment response to drugs can be affected by several factors, such as genetics. Pharmacogenetics is the field 
that studies drug responses by exploring how specific genetic variations affect drugs are metabolized. It then 
becomes feasible to devise personalized treatment approaches based on the patient's genetic profile. This 
personalized approach aims to avoid adverse reactions, define specific dosage needs and overall increase 
treatment effectiveness. The COMT gene encodes the catechol-O-methyltransferase enzyme, which acts on 
substrates such as catecholamines, including neurotransmitters like norepinephrine and catecholestrogens. 
Polymorphisms of the COMT gene have been associated to treatment response to neuropsychiatric diseases. 
These polymorphisms may lead to different treatment effectiveness, increased toxicity, or the necessity to alter 
dosages for medications like antipsychotics, selective serotonin reuptake inhibitors, and analgesics. Specific 
variations in the COMT gene have also been associated with susceptibility to conditions such as schizophrenia, 
altered pain perception mediated by opioid receptors and breast cancer. Since the frequencies of genetic 
polymorphisms differ significantly across populations and ethnicities, the wide range of variations can serve 
as a tool for inferring an individual's genomic ancestry profile, revealing the ancestral populations from which 
they originate. Hence, this study aims to correlate genomic ancestry with the allelic frequencies of 6 of the 
main COMT variants of pharmacogenetic interest: rs165599, rs4680, rs4818, rs6269, rs9332377 and rs933271. 
To infer the genomic ancestry of 2504 individuals from 26 populations from the 1000 Genomes Project, the 
software Admixture was used, defining 8 parental components (k=8). From the analysis, parental components 
were separated into two East Asians, two Europeans, two Africans, one Native American and one South Asian. 
The allele frequencies and the Pearson's correlation coefficient were performed using the R platform. Only 
three significant (p<0.05) correlations were observed, all for the South Asian component. Two negative 
correlations were observed, one for rs165599 (r=-0.56; p=0.0028), which has been associated to increased 
response to risperidone and bupropion, and the other for rs4818 (r=-0.45; p=0.02), which has been associated 
to decreased response to quetiapine in patients with schizophrenia. The final correlation found for the South 
Asian component was a positive one for rs9332377 (r=0.54; p=0.005), which has been associated to increased 
risk of ototoxicity in children treated with cisplatin. While the number of correlations discovered for this 
specific set of variants may be limited, the correlations observed for the South Asian component offer 
intriguing insights into these overlooked populations. It is possible that this ancestry leads to the possibility of 
a reduced chance of an individual carrying the rs165599 and rs4818 variants, which have been associated to 
amplified and diminished drug responses, respectively. Additionally, South Asians have high frequencies of 
rs9332377, which has been associated to increased risks of toxicity for children treated with cisplatin. Our 
results might indicate that ancestry could be relevant in this context; this hypothesis demand further studies 
for clarification. 
Palavras-chave: Pharmacogenetics; Genomic ancestry; COMT; Polymorphisms;  
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Abstract:  
Pediatric cancer is a group of diseases with unclear etiology and with few environmental agents definitely 
associated as risk factors. Birth defects, in particular, are intrinsic features which increases the risk of childhood 
cancer in individuals with or without chromosomal alterations. Furthermore, germline genetic variants are 
known contributors of cancer development, and it is estimated that 8-18% of the patients carry a highly 
penetrant mutation in a known cancer predisposition gene (CPG). Germline variants in CPGs confer high or 
moderate increased risk of cancer, affecting crucial pathways, such as DNA damage repair, often associated 
with homologous recombination repair. The aim of this study was to delineate the profile and contribution of 
potentially deleterious CPG germline variants in a group of children who developed cancer, part of them 
exhibiting congenital anomalies. After informed consent, we obtained genomic DNA samples from peripheral 
blood of 22 unrelated Brazilian children who developed cancer, collecting samples from parents for a trio 
analysis when possible (16 cases). Rare clinically relevant copy number variants (CNVs) were evaluated by 
chromosomal microarray analysis (CMA - 180K array-CGH, Agilent®) and analysis was performed using 
Nexus Copy Number 9.0 (BioDiscovery®). Whole-exome sequencing was performed using the HiSeq™ 2000 
(Illumina®), and single nucleotide variants (SNVs) and indels were analyzed using the VarSeq software 2.2.1 
(Golden Helix®). In exome analysis, after quality and frequency filters, we selected variants mapped to 436 
CPGs (179 known CPGs and 257 candidates). Pathogenic/likely pathogenic (P/LP) variants affecting known 
or candidate CPGs were detected in ten out of 22 patients (45%), five of them with congenital anomalies. The 
CMA identified two pathogenic CNVs, one encompassing PTEN and another, SETD5. The exome analysis 
detected P/LP SNVs or indels in eight cases, mapped to RECQL4, LZTR1, SQSTM1, TP53, JAG1, RB1, 
MUTYH, TNFRSF13B, APC and KAT6A. Considering P/LP variants which could fully explain the phenotypes, 
we achieved a molecular diagnostic yield of 14% with heterozygous mutations in bona fide autosomal 
dominant CPGs that were associated with the patient's tumor types (TP53, RB1 and APC). We also observed 
monoallelic P/LP variants, which can be considered contributors of the cancer phenotype as discussed in the 
literature (RECQL4 and MUTYH). Furthermore, we identified two new associations: Langerhans cell 
histiocytosis and TNFRSF13B, and hepatoblastoma and JAG1. In conclusion, detection of variants in known 
and candidate CPGs clarified the etiology of at least 14% of the studied pediatric cancer cases, and we proposed 
new cancer associations with CPGs already described. 
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Abstract:  
Aneuploidy is the presence of an extra or missing chromosome which alters the usual 46 chromosomes in 
humans. Down syndrome (DS) is the most common genomic disorder caused by trisomy of chromosome 21 
and Klinefelter syndrome (KS) is the most frequent sex chromosome disorder of the male population defined 
by 47, XXY karyotype. The occurrence of double aneuploidy in liveborns is an extremely rare phenomenon. 
Despite this, the most frequent co-occurrence is of DS and KS (0.098%). This study is aimed to report a case 
of uncommon chromosomal double trisomy which has been diagnosed prenatally. In 2013, the non-
consanguineous parents had a 1st child by in vitro fertilization due to a diagnosis of woman' infertility with no 
apparent cause. In 2018, the 40-year-old-mother spontaneously became pregnant. Prenatal ultrasonography of 
the fetus during the 11th week of pregnancy indicated the absent nasal bone and an increased fetal nuchal 
translucency (3.0mm). After that, cytogenetic analysis during the 14th week of pregnancy of chorionic villus 
sampling by GTC bands showed 48,XXY,+21 karyotype, Down-Klinefelter syndrome. The child was born 
naturally at 28th gestational weeks (extreme prematurity). He was transferred to a neonatal intensive care unit 
with severe hyaline membrane disease, refractory shock and cardiac complications due to Down-Klinefelter 
syndrome. The child died within 3 days of age. The incidence of congenital heart disease could be higher in 
Down-Klinefelter syndrome when compared to the isolated forms of these aneuploidies. Other 17 cases 
reported in literature about prenatally diagnosed Downs-Klinefelter syndrome revealed that they were 
investigated because of sonographic findings suggesting trisomy 21, as well as in this case. Klinefelter 
syndrome was an occasional finding after cytogenetic analysis. It has already been observed that co-occurrence 
of DS and KS is higher than expected because of their increased predisposition for non-disjunction events. 
Besides, there is a theory that the imbalance of one chromosome increases the risk for further aneuploidies. 
The risk of double aneuploidy has also been associated with advanced maternal age (40-44 years). This case 
reports the importance of early cytogenetic analysis as an essential exam for better diagnosis of multiple 
aneuploidies since only chromosomal anomalies that usually lead to anatomical malformations (e.g. 21/13/18 
trisomies) may be detected during early prenatal ultrasonography. 
Palavras-chave: Klinefelter's syndrome; Down's syndrome; Double aneuploidy; aneuploidy;  
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Abstract:  
The polymorphisms in the pharmacogene ABCB1 are associated with changes in transport protein function 
and consequently in the speed of drug elimination from the cell. The occurrence of these variations is not 
constant among populations, and therefore, the aim of this study is to correlate the frequency of these 
polymorphisms with subcontinental genomic ancestry in order to generate more specific information about the 
genetic profiles of each population. For this purpose, using the Admixture program, 8 parental components 
were defined (k=8) for inferring the genomic ancestry of 2504 individuals from 26 populations across the 
world from the 1000 Genomes Project. Simultaneously, five SNPs (Single Nucleotide Polymorphism) with 
pharmacogenomic interest according to PharmGKB of the ABCB1 gene were downloaded from the public 
database. The allele frequencies were calculated with the Adegenet package and the Pearson's correlation 
coefficient using the R platform for the five variants. The parental components were separated into South Asian 
and Native American, in addition to the subcontinental separation observed for Europeans, East Asians, and 
Africans, which were divided into 2 components each. Based on the analyses, it was found relevant results in 
all the five selected SNPs: (I) Moderate negative correlations were observed for rs1045642 for both European 
and South Asian (r=-0.339; p=0.045 and r=-0.54; p=0.0043), whilst both African components showed an 
important positive correlation (r=0.777; p=0.000003 and r=0,729; p=0,00002). (II) Moderate negative 
correlations were also found for rs1128503 for both East Asian and South Asians ancestries (r=-0.469; 
p=0.015, r=-0.428; p=0.0289 and r=-0.45; p=0.021161946), and in contrast, a strong positive correlation for 
both African components occurred again (r=0.76; p=0.0000056 and r=0.72; p=0.000029). (III) Additionally, 
a negative correlation was found for a South Asian component (r-0.55; p=0.0034) and, in contrast, a positive 
correlation for both African components (r=0.78; p=0.0000019 and r=0.79;p=0.0000013) for the rs2032582. 
(IV) For the rs2229109, only one strong positive correlation was found in the European component (r=0,83; 
p=0,0000001). (V) Furthermore, it was observed an important positive correlation in both European 
components for the rs9282564 (r=0,84; p=0,000000068 and r=0,59; p=0,001). Nevertheless, this study sheds 
light on the frequency and correlation of ABCB1 polymorphisms with subcontinental genomic ancestry, 
providing valuable insights into population-specific drug responses. The findings show important positive 
correlations especially in the European and African parental components with ABCB1 polymorphisms, while 
pointing to relevant negative correlations, such as in the Asian components. The significant differences in 
frequencies among diverse populations underscore the importance of ancestry and pharmacogenetic studies, 
in order to reinforce the implementation of these assets in clinical practice, which may be an important step to 
enhance treatment efficacy and safety. 
Palavras-chave: Pharmacogenetics; Genomic Ancestry; ABCB1; ;  
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Abstract:  
Introduction: The TCF4 gene encodes a protein belonging to the basic helix-loop-helix (bHLH) family of 
transcription factors, with an important role in neurodevelopment. Mutations in TCF4 are associated with 
neuropsychiatric disorders such as bipolar disorder, schizophrenia, and autism. Furthermore, 
haploinsufficiency of TCF4 leads to Pitt-Hopkins Syndrome (PTHS), a rare neuropsychiatric genetic disease 
that exhibits characteristics of an autistic spectrum disorder. The mechanisms underlying the involvement of 
TCF4 mutations in the development of these diseases are not fully understood, and, in consequence, specific 
therapeutic strategies are still limited. Since PTHS is caused by a sub-optimal amount of TCF4 in neuronal 
cells, investigating the degradation mechanisms of TCF4 could identify new therapeutic targets for PTHS with 
the goal of controlling the overall content of this protein in the neural tissue. Two ubiquitylation sites (K585 
and K629) have been identified on TCF4 in bulk mass spectrometry experiments, but neither has been explored 
in detail, offering a window of opportunity to investigate their role in TCF4 degradation. Objective: Our goal 
is to evaluate the effects of mutations in ubiquitination sites K585 and K629 on TCF4 function, ubiquitin-
proteasome-mediated degradation, and subcellular localization. Methods: To assess the involvement of lysine 
residues K585 and K629 in TCF4 degradation, mutant TCF4 proteins were produced via site-directed 
mutagenesis (lysines replaced by arginines) and cloned into the mammalian expression vector pCDNA3.1. 
The resulting plasmids were used to overexpress the mutant, along with a control wild-type TCF4 coding 
sequence, in human Neural Progenitor Cells (NPCs). We performed protein synthesis blockage with 
cycloheximide in NPCs overexpressing those constructs to assess whether mutations in ubiquitination sites 
K585 and K629 are sufficient to impair TCF4 degradation. The amount of TCF4 was assessed via Western 
blotting experiments, with protein lysates extracted at different time points after cycloheximide treatment. In 
addition to degradation evaluation, we will also explore the role of K585 and K629 residues on the subcellular 
localization of TCF4 by immunofluorescence of NPCs overexpressing the mutant proteins. Results: The three 
expression vectors produced (the mutant TCF4 proteins and the control native TCF4 sequence) were generated 
and the introduction of correct mutations was confirmed via Sanger sequencing. The constructs induced TCF4 
protein expression in NPCs and we were able to standardize cycloheximide treatment for these cells. The 
protein decay analysis revealed that the half-life of the endogenous TCF4 in NPCs is circa 3.5 h, whereas the 
overexpressed wild-type TCF4 version has a half-life of 12 h. In the next steps, we will analyze the decay rates 
for the mutant proteins. Conclusion: Understanding the role of K585 and K629 ubiquitination sites in TCF4 
protein degradation and subcellular localization will lead to novel knowledge about the basic biology of this 
transcription factor associated with psychiatric disorders, contributing to the future development of therapies. 
Palavras-chave: Autism Spectrum Disorders (ASD); ubiquitination; Transcription Factor; ;  

Support / Acknowledgment  
Particular acknowledgments to the São Paulo Research Foundation - FAPESP, whom has been 
funding this research. 

 

172

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



THE ROLE OF THE GENETIC CONTROL OF THYROID FUNCTION IN ATTENTION-
DEFICIT/HYPERACTIVITY DISORDER 

 
Iago Junger Santos 1,2; Nicolas Pereira Ciochetti 1,2; Maria Eduarda de Araujo Tavares 1,2,3; Yago 
Carvalho Lima 1,2; Cibele Edom Bandeira 1,2; Eduardo Schneider Vitola 1,2; Bruna Santos da Silva 1,2; 
Eugenio Horacio Grevet 2,5; Claiton Dotto Bau 2,3; Diego Luiz Rovaris 1,2 
1. São Paulo, Brasil. Departamento de Fisiologia e Biofísica, Instituto de Ciências Biomédicas, Universidade de São 
Paulo; 2. . Rede de Pesquisa TDAH Brasil (ADHD network); 3. Porto Alegre, RS, Brasil. Departamento de Genética, 
Instituto de Biociências, Universidade Federal do Rio Grande do Sul; 4. Pelotas, Brasil. Programa de Pós-Graduação em 
Epidemiologia, Universidade Federal de Pelotas,; 5. Porto Alegre, RS , Brasil. Departamento de Psiquiatria, Faculdade 
de Medicina, Universidade Federal do Rio Grande do Sul 

 
Abstract:  
Attention-deficit/hyperactivity disorder (ADHD) is a common neurodevelopmental disorder with a prevalence 
of approximately 7% in children and 2.5% in adults. Thyroid hormones play a fundamental role in 
neurodevelopment and cognitive function, where inadequate levels can compromise cognitive development. 
Hypothyroidism, hyperthyroidism, and even small subclinical variations in thyroid function have been 
associated with ADHD. However, some studies have shown contradictory and imprecise results, with a null 
or near-null association between thyroid function and ADHD. In this context, the objective of this study is to 
assess whether the inherited genetic control of the thyroid is correlated with the genetics of ADHD, which may 
help resolve inconsistencies observed in the literature. To achieve this goal, this work used public and 
individual-level GWAS data (raw data). Essentially, the public data consists of summary statistics from the 
most recent European ancestry GWAS meta-analysis for ADHD and thyroid function phenotypes, including 
hypothyroidism, free thyroxine (FT4) levels, and TSH levels (TSH). The raw data consist of a Brazilian sample 
from the Porto Alegre Adult ADHD cohort (ADHD POA cohort) that includes 407 individuals of European 
descent diagnosed with ADHD based on DSM-5 criteria and 463 controls. Global and local genetic correlations 
(rg) between ADHD and thyroid function phenotypes were estimated using LD Score regression (LDSC) and 
Local Analysis of [co]Variant Association (LAVA), respectively. To estimate causality between these 
phenotypes, Mendelian Randomization (MR) approaches were used. Subsequently, PRSice2 was used to 
calculate the polygenic scores (PGS) for thyroid function phenotypes in the POA cohort sample. The MR 
results showed a lack of causality between thyroid function phenotypes and ADHD. However, the LDSC 
results indicated a significant global rg for ADHD and hypothyroidism (rg = 0.1319, P Bonferroni = 0.0027). 
Additionally, the LAVA investigations highlighted five loci, three for ADHD vs hypothyroidism and two for 
ADHD vs TSH levels. In fact, loci 584 and 2183 showed local rg in the same direction as the hypothyroidism 
vs. ADHD global rg, while locus 1090 showed the opposite direction. Regarding FT4, no significant results 
were found using the MR, LDSC, and LAVA methods. The PRSice2 results for thyroid function in the POA 
cohort were also not significant in relation to ADHD status and severity. Together, these results support the 
hypothesis that ADHD may have a pleiotropic relationship with hypothyroidism. Furthermore, although the 
MR analyses did not show significant results, indicating a lack of causality, they did present a significant p-
value for heterogeneity between SNPs used as instrumental variables, which suggests horizontal pleiotropy 
and supports the pleiotropic hypothesis. Our next steps include investigating conditional effects through local 
partial correlation analyses, considering potential mediational phenotypes such as depression.  
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Abstract:  
The growth hormone-insulin-like growth factor-I (GH-IGF-I) axis plays a significant role in influencing the 
growth and development of various bodily structures, including the central nervous system (CNS). However, 
it remains uncertain whether inherent deficiencies in these hormones are linked to neurodevelopmental 
disorders such as attention-deficit hyperactivity disorder (ADHD). ADHD is a complex condition that has been 
associated with structural and functional brain alterations in neuroimaging studies. Therefore, the aim of this 
study is to assess the shared biological basis between the genetic regulation of IGF-I levels and ADHD using 
GWAS data. To achieve this, we utilized summary statistics from the largest available GWAS for IGF-I levels 
and ADHD to evaluate both global and local genetic correlations (rgs). Initially, we employed LD Score 
Regression (LDSC) to estimate the global rg between IGF-I and ADHD. Subsequently, we applied the Local 
Analysis of [co]Variant Annotation (LAVA) to examine the bivariate local rgs between IGF-I and each 
disorder, dividing the genome into 2,495 semi-independent LD blocks. Additionally, we utilized various 
Mendelian Randomization (MR) approaches to investigate causality by using IGF-I-implicated SNPs as 
instrumental variables. The results revealed a negative global rg between IGF-I and ADHD (rg = -0.11, P = 
8.8e-5). In terms of local rgs, we identified nine significant loci, out of which seven were consistent with the 
global rg while two exhibited an opposite direction of correlation coefficient. The most significant locus is on 
chromosome 1 (locus 40). This locus harbors genes implicated in ADHD in the latest GWAS meta-analysis 
(e.g., ST3 beta-galactoside alpha-2,3-sialyltransferase 3 - 3ST3GAL3). The MR results did not show any 
causal effects. This study indicates pleiotropic effects between the genetic control of IGF-I levels and ADHD. 
Although a negative global rg was observed between IGF-I and ADHD, this effect was not consistent across 
the entire genome, as indicated by two out of the nine significant loci displaying an opposite correlation 
coefficient direction. Our next steps involve analyzing local correlations conditioned on other phenotypes (ex.: 
depression), investigating colocalization, and further examining the enrichment of the highlighted loci from 
the LAVA analysis. Furthermore, we intend to explore the impact of IGF1 polygenic scores on ADHD severity 
and trajectories. 
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Abstract:  
Human infertility is defined by the World Health Organization as the inability of a sexually active couple to 
conceive after one year of unprotected intercourse. Approximately 7% of the male global population is 
affected, and in at least 15% of these cases, the condition is associated with genetic alterations. Patients with 
Azoospermia, the most severe phenotype, have a higher risk of carrying these alterations, especially in the case 
of Non-Obstructive Azoospermia (NOA), which occurs due to spermatogenesis failures. In recent years, new 
genetic variants have been associated with male infertility through next-generation sequencing (NGS) 
methods, such as whole exome sequencing (WES). However, many of the reported associations are limited or 
lack validation, and the number of associated genes is still very limited compared to other genetic diseases. In 
this study, we genotyped a sample of 16 NOA patients using microarray technology, with the aim of analyzing 
their genotypic and/or haplotypic frequencies and determining the loci and/or haplotypic sets associated with 
the NOA phenotype. The control group used in this study consisted of 528 individuals from urban population 
of Ribeirão Preto, whose samples were previously collected and examined by colleagues. Both patient and 
control groups were genotyped by Genome-wide Array using Infinium Multi-Ethnic Global-8 Array v1.0 
(MEGA). The genotyping of the patient group initially yielded calls for 1,748,250 genetic markers distributed 
across all autosomal, sex, and mitochondrial chromosomes. All samples showed high-quality call rates (> 0.9). 
After quality control, the allelic frequencies were estimated for both groups, reaching 538,277 markers with 
MAF > 0.05 for patients and 683,237 for controls. The Hardy-Weinberg Equilibrium test was calculated then 
for these markers. 503,849 were in equilibrium (p > 0.05) in the patient group (93,60%) and 619,787 in the 
control group (90,73%). We searched for genes associated with NOA phenotype in two recent reviews aiming 
to select the genetic markers in our microarrays present in/near to these genes for variant association analysis. 
The reviews established the clinical validity of 596 genes as monogenic causes of human male infertility. We 
selected only those genes related with "Non-Obstructive Azoospermia" disorder, from which 37 were 
associated to NOA with "strong" to "limited" evidence and others 72 were classified as "no evidence" or "no 
classification". These 109 genes will be used to perform the association studies. This is the first study using a 
microarray to investigate the NOA phenotype. In subsequent steps, it is part of our study to analyze the 
association of haplotypes and/or haplotypic sets with the Non-Obstructive Azoospermia phenotype. 
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Abstract:  
Fragile X syndrome (FXS) is the main cause of inherited intellectual deficiency among men. The FMR1 gene 
(fragile X messenger ribonucleoprotein 1) encodes FMRP, a protein related to synaptic plasticity and female 
reproductive function. Alternative splicing of FMR1 primary transcript exons 12, 15 or 17 leads to different 
FMRP isoforms with distinct post-translational modification motifs and subcellular distribution. On the other 
hand, alternative skipping of exon 14 truncates the encoded isoform. Earlier studies of our research group 
showed that along the second week of embryonic development of the rat forebrain full-length FMRP is mostly 
abundant. By contrast, in the third embryonic week two mutually exclusive splicing events are significantly 
increased in the rat forebrain: exon-14 skipping and intron-14 retention, possibly due to the developmental 
repression of intron-14 5' splice site. Differential usage of either intron 13 or intron 14 3' splice sites should 
regulate the production of Fmr1 intron-14 retention or exon-14 skipping, respectively. Although both 
alternative splicing products shift Fmr1 translational reading frame, exon 14-skipped mRNA is prone to decay, 
whereas messages with intron 14 are significantly stable. In order to understand if intron 14-retained mRNA 
is functionally relevant, we aim at analyzing its subcellular distribution and assessing if nuclear-cytoplasmic 
shifting of FMRP plays a regulatory role on the half-life of those messages. We observed intron-14 retention 
in HEK293T FMR1 mRNA, and thus employed this cell line in RT-PCR, transfection, RNA-FISH and 
fractionation assays. We observed that FMR1 mRNA with intron 14 distributes to both nuclear and cytoplasmic 
fractions. Recent research shows that nuclear anchored polyadenylated mRNA containing one intron can 
undergo late splicing consequently rendering the mature mRNA ready to be exported to the cytoplasm. The 
comparison of intron levels in total and poly(A)+ RNA on chromatin has been considered a simple 
bioinformatic metric for distinguishing co- versus posttranscriptional excision. We start verifying the 
association of the specific FMR1 messages with chromatin. Furthermore, overexpression of the most common 
FMRP isoform (iso7) will be used to investigate its potential regulatory role on the steady state and subcellular 
distribution of FMR1 transcripts with intron 14. 
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Abstract:  
Breast cancer is one of the most common cancers in women worldwide, and triple-negative breast cancer 
(TNBC) accounts for approximately 10-20% of all cases globally. The term "triple-negative breast cancer" 
refers to the absence of estrogen or progesterone receptors (ER or PR) in the cancer cells, as well as the lack 
or excessive production of the epidermal growth factor receptor-type 2 (HER2) protein. TNBC has the worst 
prognosis among other types of breast cancer due to the lack of targeted therapy. In addition, TNBC tumors 
exhibit significant cellular and molecular heterogeneity, along with the presence of cells with cancer stem cell 
(CSC) characteristics, which contribute to the low response to available chemotherapy treatments, leading to 
chemoresistance, recurrence and metastasis. The CSC theory proposes a hierarchical organization of cells 
within the tumor, where this small cellular subpopulation is responsible for sustaining tumor growth and, 
through self-renewal and differentiation, generates new CSCs and non-tumor cells (non-CSCs). One of the 
treatments used today is doxorubicin (DOX) which is extensively utilized in chemotherapy due to its 
effectiveness in combating various types of cancers, including carcinomas, sarcomas, and hematological 
cancers. One important pathway to be evaluated is the tumor necrosis factor-related apoptosis-inducing ligand 
(TRAIL) pathway, once apoptosis plays a crucial role in protecting against the growth of neoplastic cells and 
is one of the natural defense mechanisms against cancer development. Therefore, the objective of this study is 
to evaluate the expression of genes related to cell death and survival pathways in CSCs-enriched spheroids 
DOX-treated obtained of BT-549 cells, a human TNBC cell line. The death receptor genes include 
TNFRSF10B, TNFRSF10C, CFLAR, RIPIK1, CASP8, NFKB1, RELA, and MLKL. To achieve this, gene 
expression was analyzed through RT-qPCR, comparing the expression in DOX-treated CSCs-enriched 
spheroids (IC50 55.7 μM/ 48h incubation) and untreated CSCs-enriched spheroids. Preliminary results 
indicated that, among the evaluated genes, only CFLAR, NFKB1, and RELA were expressed in the untreated 
CSCs-enriched spheroids, while the others were not expressed under any condition. The expression of these 
genes suggests an anti-apoptotic and pro-survival profile, as CFLAR inhibits the expression of CASP8, an 
inducer of apoptosis. The expression of NFKB1 and RELA genes is associated with the cellular survival 
pathway, which may be linked to the resistance to the drug observed in many patients. Previous studies of our 
group have shown that achieving a satisfactory result of DOX action on CSCs-enriched spheroids requires 
using a dose 100 times higher than that used in monolayer cells. This may be related to the non-expression of 
the TNFRSF10B, TNFRSF10C, RIPIK1, CASP8, and MLKL genes in CSCs-enriched spheroid DOX-treated. 
Thus, the results obtained so far indicate that DOX may have an impact on the expressed genes in CSCs-
enriched spheroids and demonstrate the expression of apoptosis inhibitors in treated breast spheres. Studies 
are in progress to evaluate the expression of these genes in the monolayer cells. 
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Abstract:  
Mutations in the CYFIP2 gene are associated with the neurological disorder epileptic encephalopathy. One of 
the variants associated with the disease is the R87C, which, compared to previously described variants, is 
associated with more severe symptoms. there is a single animal model with the CYFIP2 R87C variant, 
however, this model does not fully recapitulate disease pathogenesis. Thus, establishing a human model that 
can evaluate the impacts of the mutation in the neuronal context is crucial to understanding the variant's 
molecular mechanisms and enabling new therapeutic discoveries. This study aims to develop a pluripotent 
stem cell (PSC) model to study the effect of the CYFIP2 R87C variant in neural cells. Thus, we will 
differentiate PSCs into cortical neurons and cortical organoids and investigate the impact of CYFIP2 R87C on 
neuronal morphology and electrophysiological function. For that purpose, we initially reprogrammed urine 
cells from a patient with the R87C variant and generated iPSC CYFIP2WT/R87C cells. The iPSCs were 
characterized by their pluripotent markers. These cells were then differentiated into neural progenitor cells 
(NPCs), and it was possible to observe that CYFIP2 was expressed as cytoplasmic granules in the 
CYFIP2WT/R87C cells compared to controls. Additionally, we edited ESCs using CRISPR/Cas9, to generate 
CYFIP2 knockout and CYFIP2R87C/R87C isogenic cell lines. The CYFIP2R87C/R87C cortical neurons have similar 
differentiation efficiency and mean firing rates compared to the wild-type cells in the early stages of 
differentiation. However, the CYFIP2R87C/R87C cortical organoids showed an increase in size, a decrease of 
CYFIP2 protein levels, and no SOX2-positive cells in the neural rosettes compared to the wild-type organoids 
on day 30 of differentiation. Other molecular and electrophysiology assays are being conducted in the cortical 
organoids to verify other phenotypic effects of the R87C variant. Lastly, these models will be used in a drug 
screening with compounds predicted in silico to bind the mutant CYFIP2 (R87C) selectively.  
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Abstract:  
The high rates of possibly treatable Sexually Transmitted Infections (STIs) highlight the deficit in the tests 
used to detect these pathogens and the failure of regular treatments. In the year 2020, this high was evidenced 
by the World Health Organization, which estimated the contagion of more than one million new daily cases of 
STIs worldwide, one of the main infections being those caused by Neisseria gonorrhoeae (NG). This infection 
can be asymptomatic, causing a late diagnosis, if any, and consequently a delay in treatment. When such 
infection is not treated there is an increased risk of developing more severe complications such as the 
development of pelvic inflammatory disease, infertility, poor gestational outcome, perinatal infections such as 
gonococcal ophthalmia, and death. In this sense, the present work performed NG screening by developing 
oligos not cited in the literature, including for the 16S ribosomal region as a positive control, and optimizing 
the target-specific PCR in singleplex format to allow detection of the bacterium in women. As biological 
samples, 30 swabs from the cervicovaginal cytology exam were used, from which total DNA extractions were 
performed (CAAE ethics number 53266521.8.0000.0164). After quantification and dilution to standard 
concentration, PCR-Singleplex reactions were performed for the detection by molecular weight of NG with an 
expected size of 175bp, and for the detection of a 468bp band for the 16S region. A plasmid DNA containing 
an insert of the target region for NG was used as a positive control of the target reactions. The 16S region was 
detected in 60% (18/30) of the cases analyzed, where eight cases were positive for NG. A sample will be 
sequenced for 16S and NG to confirm the specificity of the primers here designed. The obtained results 
demonstrated the efficiency of the PCR here optimized for the detection of NG, as an important tool in 
molecular diagnostics, considering that the patients didn't report symptoms. Also, it is important to notice that 
the lack of an early diagnosis may lead to a significant increase in people with more severe complications 
caused by a lack of proper treatment through the early and differential diagnosis of N. gonorrhoeae, which 
may be the gateway to other infections, such as HIV. The approach presented here of access detection of such 
pathogen by PCR may contribute to the laboratory surveillance of STIs, diagnosis with early management, as 
well as a more effective treatment and reduction in the chain of transmission. 
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Abstract:  
In Brazil, screening programs for cervical cancer are based on cervical cytology. Since HPV infection is 
associated with cervical cancer development, DNA-HPV molecular assays can be used for screening, showing 
higher sensibility and cost-effectiveness. The most common molecular method is Polymerase Chain Reaction 
(PCR), based on generic primers such as MY09/11 and GP5+/6+, for broad-spectrum detection of HPV 
genotypes, or type-specific primers, for genotyping. Differences in generic primers' design dictate their 
sensibility and detection range of HPV genotypes. Type-specific primers are widely used in qPCR systems, 
presenting higher sensitivity but high costs. Our objective was to compare the performance of conventional 
PCR using MY09/11 and GP5+/6+ generic primer sets, with a qPCR commercial kit for high-risk HPV 
detection, so that we can access a specific and lower-cost molecular test for DNA-HPV detection. For that 
purpose, 86 patients from 19-24 years underwent endocervical sample collection in Basic Health Units from 
the city of Ouro Preto - MG. The endocervical brush was maintained in preservative medium 
(Bioclin/Quibasa). Viral DNA extraction was performed using specific DNA/RNA viral extraction kit 
(Bioclin/Quibasa). Concentration and purity of the extracted samples were measured by Nanodrop® 
spectrophotometer. Samples were amplified by conventional PCR using MY09/11 or GP5+/6+ primer sets, 
followed by agarose gel 2% electrophoresis, for 450 and 142 bp amplicons detection, respectively. The 
BioGene High-Risk HPV Multiplex PCR kit (Bioclin/Quibasa) was used for the detection of HPV-16, -18, 
and a set of other 12 high-risk HPV (HR-HPV) genotypes. An endogenous control was amplified to attest the 
sample's viability. Agreement between the DNA-HPV testing methods was analyzed by Kappa coefficient (κ). 
McNemar's test was used to access disagreement significance at a probability level of 0.05 (P ≤ 0.05). Data 
were analyzed with Excel and SPSS® software. From the 86 samples tested, 43 (50,0%) were positive for at 
least one HR-HPV type in the qPCR test, 30 (34.9%) were HPV positive in GP5+/6+ PCR, and 20 (23.3%) 
were detected in MY09/11 PCR. From the 43 HR-HPV positive samples, 24 (55.8%) were also positive in 
GP5+/6+ PCR, 18 (41.9%) in MY09/11 PCR, and 26 (60.5%) in both conventional PCR methods. GP5+/6+ 
and MY09/11 PCR failed to detect 19 (44.2%) and 25 (58.1%) positive samples, respectively, and when both 
methods are considered, this number goes to 17 (39.5%). The positive agreement rate between GP5+/6+ and 
MY09/11 conventional PCR methods is considered fair (k = 0.501 ± 0.99), and the disagreement between them 
is statistically significant (p = 0.031). Thus, using both MY09/11 and GP5+/6+ conventional PCR for DNA-
HPV detection, as proposed by literature, may not effectively increase the detection sensitivity. In conclusion, 
we suggest that GP5+/6+ primers can be considered for primary testing for DNA-HPV detection, but is 
necessary to increase the sensitivity of the method used. One solution is to develop a qPCR test with GP5+/6+ 
primers and SYBR Green Dye, which may present higher sensitivity than conventional PCR, and lower costs 
than commercial DNA-HPV qPCR kits. Funding: UFOP, FAPEMIG, Capes, CNPQ.  
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Abstract:  
Breast cancer is the most prevalent type of cancer worldwide, accounting for 11.7% of cases globally. It is 
estimated 704 thousand new cases of cancer in Brazil, between 2023 to 2025, and of these 10.5% are breast 
cancer (74 thousand). Therefore, there is a growing worldwide demand for antineoplastic agents that can 
increase the effectiveness of treatment response, decrease the rate of relapses, minimize costs and adverse 
effects. Plants and microorganisms are important sources of active principles in drug discovery processes. 
Previous studies of our research group have already showed cytotoxic effects of the ethanolic extract of the 
fungus Trichoderma asperelloides on several types of tumor derived cell lines. In this work, we evaluated the 
effect of the crude ethanolic extract of the fungus Trichoderma asperelloides (ExTa) on the migration of breast 
cancer cells and the Acute Toxic Class (ATC) of ExTa. The in vitro wound healing assay showed that the 
ExTa does not interfere with the migration rate of human breast adenocarcinoma MDA-MB-231 cell line and 
4T1 murine breast cancer cells, since no difference was observed between the wound healing times in the 
monolayer of the treated cells and control cells. Neutral Red Uptake assay following the OECD (Organization 
for Economic Cooperation and Development) nº 129 protocol found an IC50 of 55 μg/mL for the ExTa. Based 
on IC50 value and by applying the logLD50(mmol/kg) formula, the LD50 estimated was 471.74 mg/kg, 
resulting in a starting dose on OECD n° 423 protocol of 300 mg/kg. BALB/c mice were then oral administrated 
with a single dose of 300 mg/kg of ExTa and signs of toxicity observed for 14 days. No death or signs of acute 
toxicity was observed when comparing to non-treated group. According to the Globally Harmonized System 
(GHS), ExTa can be classified as Category 4 (>300 - 2000 mg/kg). The results found so far, show that it is 
safe to proceed with the in vivo experiments aiming to evaluate the antitumor action of ExTa in BALB/c mice 
bearing breast cancer induced by the subcutaneous injection of 4T1 cells. We hope that our findings will 
contribute to the discovery of new antitumor agents that can be used in the treatment of triple negative breast 
cancer. 
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Abstract:  
Non syndromic monogenic obesity (NSMO) is a rare disease caused by deleterious genetic variants affecting 
hypothalamus development and/or leptin-melanocortin pathway. This disease can be found in 2-5% of patients 
with severe early-onset obesity accompanied by other clinical manifestations such as insulin resistance, 
hyperphagia, delayed speech and language development, aggressive behavior, and others. Copy number 
variations (CNVs) is one of the ways that contribute to the genetic basis of obesity. In the literature there are 
reports that CNVs in candidate genes such as SH2B1, MC4R, MC3R, SIM1, LEP, among others, may be 
associated with NSMO development. Although alterations in these genes are rare in the population the 
identification of pathogenic variants results in molecular diagnosis and clinical management. And for the 
development of personalized medicine. For this reason, the present study investigated copy number variations 
in genes previously associated with NSMO in a cohort of patients with severe obesity from Brazil. The sample 
comprised 91 patients with severe obesity (BMI>=35 kg/m2), who developed this phenotype during childhood 
(0-11 years). The exclusion criteria were pregnancy, lactation and the presence of phenotypes suggestive for 
syndromic obesity. We screened the CNVs in LEPR, POMC, SIM1, LEP, MC4R, MC2R, and MC3R genes, 
and the 16p11.2 region, using MLPA (Multiplex Ligation-dependent Probe Amplification). Our results showed 
a whole SH2B1 deletion in a male patient with morbid obesity, metabolic syndrome and hypertension.The 
patient is a candidate to undergo bariatric surgery by Unified Health System. Therefore, our study identified a 
whole SH2B1 deletion in a Brazilian patient with NSMO. This result highlights the importance of molecular 
analysis using candidate genes to detect potential patients who could benefit from medical management and 
genetic counseling.  
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Abstract:  
Gastric cancer (GC) is the second most frequent type of cancer in men in the North Region of Brazil, this 
tumor also has an estimate of 1,830 new cases for the year 2023 for both genders. The relationship between 
dietary intake and the risk of GC has been extensively investigated. It is believed that high salt intake, alcohol 
consumption and ultra-processed foods are linked to increased tissue inflammation and colonization by 
Helycobacter pylori, associated with carcinogenesis. Genetic variants in repair genes play an important role in 
GC susceptibility. Telomerase reverse transcriptase (TERT) is a gene that ensures chromosomal stability by 
maintaining telomere length, being an important gene of cellular senescence and relevant in the initiation and 
development of cancer. Because they have a differentiated and little-studied genetic profile, admixture 
populations in the North of Brazil need to be included in studies aimed at investigating food consumption with 
the genetic profile. The aim of this research was to analyze the relationship between dietary intake and risk 
single nucleotide variants (SNVs) for GC susceptibility. A prospective case-control study was carried out, 
approved by CEP (3.460.414/2018) with 120 participants, 60 diagnosed with GC and 60 without cancer. Food 
consumption was assessed using a semi-quantitative food frequency questionnaire. The selection of 26 SNVs 
in 23 genes was carried out taking into account: xenobiotic detoxification actions, folate and vitamin 
metabolism, oxidative stress and inflammatory process. The genetic material (DNA) was extracted from 
peripheral blood using the commercial kit BiopurKit Mini Spin Plus. DNA concentration and purity were 
measured with a NanoDrop spectrophotometer and a Qubit fluorometer. SNVs were genotyped by allelic 
discrimination using TaqMan OpenArray Genotyping technology with a custom assay panel in 
QuantStudio12Flex™. To verify the accuracy, readability of the genotype data and quality, the TaqMan 
Genotyper software was used. Statistical analyzes were performed using SPSS software. Multivariate logistic 
regression controlled for food consumption variables: food preserved in salt, ultra-processed, processed meat, 
refined grains and soft drinks. In the analyses, a significant association of the rs2736100 variant of the TERT 
gene was observed in the recessive (CC) and dominant (CC+AC) genetic models with the risk of GC. There 
was a 7 fold increase in the risk of developing this tumor associated with the recessive genotype (CC) (p=0.010; 
OR 6.4), and for the dominant genotype (CC+AC) a 12 fold increase in risk (p=0.045; OR 10.94). Such results 
consolidate the risk effect associated with the C allele of the rs2736100 variant. This study obtained significant 
results for the C allele of the variant (rs2736100) little explored in susceptibility to GC. The results of this 
work allowed associating local cultural food consumption with the genetic variant of TERT, being important 
in a region with relevance for GC, bringing bases and perspectives for the implementation of personalized 
medicine and the use of biomarkers in predicting cancer risk. 
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Abstract:  
RASopathies are a group of rare monogenic diseases, characterized by neurocardiofaciocutaneous involvement 
and these clinical characteristics overlap Noonan (NS), Costello (CS) and cardiofaciocutaneous (CFC) 
syndromes. PTPN11 exon 3, HRAS exon 2 and BRAF exons 6, 11, 12 and 14 are regions with the higher 
number of mutations associated with NS, CS and CFC respectively, allowing diagnosis and reducing the cost 
of sequencing the whole genes. JGVA and MCMA patients are probands with a clinical diagnosis of CFC 
without genetic confirmation of the condition and, as in other rare diseases, the diagnosis is decisive for better 
clinical strategies to improve patients' life quality. However, genetic diagnosis is not accessible to most 
Brazilian populations and herein we present a pilot study to perform differential diagnosis of RASopathies 
using Sanger sequencing of targeted regions. The study was previously approved by the Research Ethics 
Committee of the Federal University of Pernambuco (UFPE) (CPEA number 56366222.2.0000.5208). For 
molecular assays: primers were designed using the Primer3Plus tool and for quality control, the 
OligoAnalyzer™ Tool. The primers were standardized by the conventional PCR technique, using the 
Oxygen® Maxygene II thermal cycler. A temperature gradient was performed considering the melting 
temperature (TM) of each primer. Purified amplicons were then subjected to conventional Sanger sequencing 
using the Applied Biosystems® Sanger Sequencing 3500 Series Genetic Analyzers (Thermo Fisher Scientific). 
JGVA, male, 7 years old, unknown family history, received the clinical diagnosis of the condition at 4 years 
old, presented congenital megacolon, pulmonary stenosis, ocular hypertelorism, low set ears, webbed neck and 
short stature, but he does not have cutaneous hyperpigmentation, in addition, he received the diagnosis of 
hyperactivity and had difficulty in verbalizing. MCMA, female, 19 years old, was diagnosed with the syndrome 
at 1 year old, the mother reported not being aware of cases of CFC in the family. MCMA has dry skin, sun 
sensitivity, hyperpigmentation, calluses on his feet and absence of body hair, in addition to pulmonary stenosis 
without the need for surgery since birth, short limbs and a slight reduction in neuro psychomotor development. 
Sequencing of exon 2 of the HRAS gene did not reveal any mutations for both patients and according to Aoki 
et al. (2005) and Hartung et al. (2016) enabling the diagnosis to genes associated with NS and CFC. Diagnosis 
of RASopathies based exclusively on symptomatology is very challenging since the phenotype varies among 
patients, overlapping the syndromes. Although JVGA and MCMA present the clinical diagnosis of CFC, the 
signs and symptoms are similar to those observed in NS and CS but only genetic diagnosis will reveal. This 
targeted sequencing approach and the detailed analysis of the electropherograms were able to determine the 
absence of the CS-related mutation in the studied patients and may have a significant impact on the clinical 
development of the patients, helping to guide more appropriate and precise treatments. 
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Abstract:  
Breast cancer (BC) is the leading cause of cancer-related deaths among women worldwide. In Brazil, BC is 
also the most common, 73,610 estimated new cases in 2023, and accounting for 15% of all cancer mortality. 
Worldwide and in Brazil, BC mortality differences have been shown by ethnicity/race. Black and Brown 
Brazilian women have higher BC mortality rates compared to Whites. The Northeast region, characterized by 
significant racial mixing, has witnessed an increase in BC mortality over the past decade, with a twofold rise 
in mortality rates among Afro-descendant women. Molecular markers and gene expression profiles play a 
crucial role in the molecular classification of breast tumors, dividing BC in three principal groups: estrogen 
(ER+) and/or progesterone (PR+) receptor-positive, human epidermal growth factor receptor type 2 positive 
(HER2+), and triple-negative (TNBC) subtypes. The latter represents tumors that do not show expression of 
ER/PR or overexpression of HER2. Mortality rates also vary among these subtypes, with TNBC showing a 
significantly higher mortality than the rest. Subtype frequencies also differ between individuals of different 
race/ethnicities. Self-reported race/ethnicity and high genetic admixture make subtype associations to mortality 
hard to investigate. The use of genetic markers to indicate ancestry can aid clinicians and researchers studying 
populations such as the Brazilian one, to better understand the associations between BC subtype frequencies 
and race or ancestry. Accordingly, our study aims to evaluate the association between genetic ancestry and BC 
molecular subtype in Black and Brown Brazilian women with BC. We conducted an analysis with forty-eight 
women who self-identified as non-White attending Brazil's National Cancer Institute (INCA). We extracted 
DNA from non-tumor tissue collected and stored in the National Tumor Bank (BNT). Genotyping was 
performed by single multiplex PCR using a panel of 46 ancestry informative markers (AIMs). Amplified 
INDELS were detected by capillary electrophoresis using an ABI 3500 Genetic Analyser. GeneMapper and 
STRUCTURE softwares were used to analyze the data and assign ancestry percentages based on four anchor 
populations. The STRUCTURE analysis involved an initial 100,000 burnin steps succeeded by 100,000 
Markov Chain Monte Carlo (MCMC) interactions, using a tetra-hybrid model encompassing Asians, Native 
Americans, Europeans, and Africans (K=4). We use statistical tests to compare percentages of African 
ancestry, self-reported race and BC subtype in this population. This population exhibited ancestry proportions 
showing an average of 37.71% African, 8.51% Asian, 43.53% European, and 10.26% Native-American 
ancestry. African ancestry was significantly higher for women who self-identified as Black (64.24±0.18%) 
than those that reported their race as mixed or Brown (31.58±0.14%, p<0.0001). However, we found no 
difference in African ancestry between those with TNBC and those with other BC subtypes (p=0.210). Our 
study sheds light into the issue of genetic ancestry in TNBC. Further research with larger samples are needed 
to better understand this association and dissect the impact of tumor biology, ancestry and social determinants 
in TNBC. 
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Abstract:  
Tumor progression is a complex and irreversible cellular process that leads to metastatic propagation of 
primary tumors. Aberrant epigenetic control is an early event in tumorigenesis and tumor progression, in which 
histone deacetylases (HDACs) play a crucial role including proliferation, chemoresistance, migration, and cell 
motility by modulating not only the histone proteins function, but also non-histone proteins and transcription 
factors (E2F, p53, c-Myc, NF-κB). For these reasons, HDACs are considered promising targets in the 
development of new anticancer therapies. However, its inhibitors currently used in cancer treatment have 
nonspecific activity, and it is urgent not only the development of target-specific inhibitors, but also the 
elucidation of HDACs´s molecular pathways in cancer. The present study aimed to identify the unprecedented 
role of WT161, a potent specific inhibitor of HDAC6, on the tumor progression of melanoma and glioblastoma 
cell lines, highly aggressive and lethal tumors. We investigated the effects of HDAC6 inhibition on melanoma 
cell lines, CHL-1, WM1366, SK-MEL-147, and glioblastoma cells, U251, U87, T98G, by the modulation of 
acetyl α-tubulin (main substrate of HDAC6) protein expression and measuring cell proliferation in two and 
three dimensions models (2D and 3D); the motility of the cells in migration, adhesion, and invasion assays, 
followed by quantification of β-catenin and E-cadherin protein levels; and apoptosis by annexin V and PARP 
cleavage. WT161 reduced survival in melanoma and glioblastoma cell lines cultured in 2D, in addition to 
reducing acetyl α-tubulin protein expression, except to T98G cell. The combination of WT161 with 
temozolomide (TMZ) or dacarbazine (DTIC) produced a synergistic effect accompanied by increased 
apoptosis, as demonstrated in all glioblastoma cells and WM1366 melanoma cell line. These results were 
corroborated in 3D culture models (T98G, CHL-1 and WM1366 cells) treated with WT161 and TMZ isolated 
and in combination. HDAC6 inhibition also decreased migration and invasion, and increased cell adhesion, 
suggesting a detrimental effect on melanoma and glioblastoma cells motility. These results were accompanied 
by alterations in the levels of β-catenin and E-cadherin depending on the evaluated cell type. WT161 reduced 
the survival and proliferation of melanoma and glioblastoma cells and decreased cell motility by interfering 
with Wnt pathway. It is expected that continued progress in this area will lead to improved anti-melanoma and 
glioblastoma treatments and the development of new and more effective preclinical analogs. 
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Abstract:  
Introduction: Down syndrome (DS) is a genetic disorder caused by the presence of an extra copy of 
chromosome 21 and includes facial dysmorphias, congenital anomalies and intellectual impairment. In view 
of the increased risk of chromosomal disorders with advanced maternal age, this study is dedicated to describe 
the prevalence of Down Syndrome in Brazil based on the mother's age stratification. Methodology. Descriptive 
cross-sectional study with data from the Birth Information System of Brazil (Sinasc) from 2010 to 2021. 
Prevalence was calculated using 10,000 live births as the denominator. Prevalences were stratified by maternal 
age in years (≤15, 20 to 34 and ≥35), race/color (white, yellow, indigenous, brown and black) and maternal 
schooling in years of study (0, 1 to 3, 4 to 6, 8 to 11 and ≥12). Results: Between 2010 and 2021, 34,564,430 
births were registered based on Sinasc, of which 12,793 were diagnosed with DS at birth (15.8). When stratified 
by maternal age, pregnant women aged over 35 years have a higher prevalence (15.8), prenant women under 
19 and those aged 20 to 34 years have a prevalence of 1.4 and 1.9, respectively. Regarding the mother's 
race/color, white women had the highest prevalence of DS at birth (5.0). In relation to schooling, there was no 
linear trend in the increase in the prevalence of DS; women with 12 or more years of schooling have the highest 
prevalence (6.1), followed by women with no level of education (5.9). Discussion: Corroborating the literature, 
data from Brazil show that women with advanced maternal age have a higher prevalence of Down syndrome. 
The higher prevalence among children of white women and with higher education levels can be explained by 
the fact that this population tends to have children later in life. As strategies for reducing births with DS in the 
country, pregnancy planning and awareness of the increased risk of DS with advanced maternal age are 
important strategies. 
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Abstract:  
Malfunctioning of the eye and its inner structures disturb the processes of receiving, processing, and 
interpreting visual information, and is often associated with genetic defects. We investigated the causal genetic 
variant of a previously unknown macular disease in a South Brazilian family with four affected individuals, 
exhibiting symptoms suggestive of autosomal dominant central areolar choroid dystrophy (CACD). To 
establish a comprehensive understanding of the inheritance pattern, we constructed a complete heredogram 
spanning four generations and consisting of 56 individuals. Deep phenotyping lead to the suggestion of a new 
progressive macular disease, with characteristic bipartite lesions in the patients (resembling the "Gargantua" 
black hole), low visual acuity, tritanopia, (absence of photopigments sensitive to blue light), rarefaction in the 
photoreceptors and foveal atrophy. An interesting finding was that all patients exhibited normal color vision, 
which differs from most CACD cases, normally associated to at least moderate defects in color distinction. 
DNA samples were extracted from 14 family members for genotyping, and whole exome sequencing was 
performed on two probands, revealing a heterozygous 6-nt in frame deletion (rs1554185944) within the coding 
region of guanylate cyclase-activating protein 1 (GUCA1A, also knwon as GCAP1) in all affected patients. 
Sanger sequencing confirmed the identified variant in both patients and two symptomatic relatives. Moreover, 
two out of ten asymptomatic relatives also tested positive (p=0.015). The mutated protein was analyzed by 
limited proteolysis, circular dichroism (both near and far UV), dynamic light scattering, ANS fluorescence, 
thermal denaturation and enzymatic assays. Functional analysis of the mutated protein revealed that the loss 
of two residues did not significantly affect its overall conformation, as confirmed by three-dimensional 
conformational simulations. However, the mutated protein requires a higher concentration of Ca2+ 
(coefficient=1.1331, p=0.0002) to inhibit 50% of the total amount of protein, and a lower amount of GCAP1 
to inhibit 50% of guanylate cyclase, its specific target (coefficient=0.523; p=0.0007). This could potentially 
lead to cytotoxic accumulation of cyclic guanosine monophosphate (cGMP) inside photoreceptors, resulting 
in their death. In conclusion, we identified a rare, likely pathogenic GUCA1A variant in a family with a new 
macular disease that shares some similarities with CACD but clearly differs from it and other macular diseases. 
The causative nature of the variant was supported by biochemical analysis, as well as clinical and genetic data. 
Palavras-chave: retinal degeneration; phototransduction; Retinopathies; photoreceptors; CACD 
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Abstract:  
Introduction: Medulloblastoma (MB) is a malignant tumor of embryonic origin starting from progenitor cells 
of the cerebellar region. According to the World Health Organization (WHO), MB is classified as grade IV 
and has a peak incidence at 6-8 years of age, mainly in males. It is the most common malignant tumor of 
children's central nervous system (CNS), representing 20% of all tumors. MB is characterized molecularly into 
WNT (Wingless), SHH (Sonic Hedgehog), and Group 3 and 4 MBs. The MBs of Groups 3 and 4 have a worse 
prognosis, are highly metastatic, and have a higher incidence at diagnosis, respectively. In addition, they 
present a strong molecular overlap, attributing to these molecular subgroups a shortage of prognostic 
biomarkers directed to the clinical routine. Thus, the USP2 gene stands out as a biomarker of worse prognosis, 
a promising therapeutic target in several cancers, and its role in the biogenesis of Groups 3 and 4 MBs has not 
yet been investigated. Objectives: To investigate through in silico analysis the expression profile of the USP2 
gene in the molecular subgroups of MBs and verify its potential prognostic value. Methods: A public database 
of pediatric MBs, GSE85217 (n=628), available on the R2 platform: Genomics Analysis and Visualization 
Platform, was used. Overall survival was performed using the Kaplan-Meier model. Statistical analysis was 
performed in GraphPad Prism software, using the Kruskal-Wallis and ROC Curve (receiver operating 
characteristic) tests. Results: Higher USP2 expression was observed in molecular Groups 3 and 4 in contrast 
to WNT and SHH Groups (p<0.0001), and worse survival of patients diagnosed with MBs in Groups 3 and 4 
(p=6.7e-03), In addition, overexpression of the USP2 gene was associated with the presence of metastasis and 
worse clinical evolution of the disease (p <0.0001). Additionally, through ROC curve analysis, the USP2 gene 
showed the potential to discriminate WNT/SHH molecular groups from Groups 3/4. The AUC (area under the 
curve) was 0.9748 (p<0.0001). Conclusion: These results demonstrate, for the first time, the overexpression of 
USP2 in pediatric MB from Groups 3 and 4, as well as a lower survival of patients diagnosed with this tumor, 
in addition to suggesting potential in discriminating the molecular groups of Medulloblastoma. 
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Abstract:  
The treatment of patients affected by malignant neoplasms of the prostate has been carried out directly with a 
focus on reducing testosterone production to prevent further proliferation of mutant cells. Among the most 
used drugs is ambiraterone acetate (ADT), which acts as a selective inhibitor of the CYP17 enzyme. This 
treatment has been applied for several years and cases of resistance to castration have already been reported. 
According to the literature, one of the genes involved in this process is HSD3B1, which can be investigated as 
a biomarker for adherence or non-adherence to treatment. Another important point to be considered is the 
presence or absence of population substructuring in relation to the distribution of mutations in the HSD3B1 
gene. The objective of this study is to investigate which factors can influence the better or worse prognosis for 
the treatment of prostate cancer, with the use of the drug ambiraterone acetate, relating adherence or not to 
treatment, the occurrence of mutations in the HSD3B1 gene and the relationship with the investigated ethnic 
group. For this, articles containing the keywords ambiraterone, HSD3B1, cancer, prostate and resistance were 
searched in the Pubmed, NCBI and Scielo databases. In total, 25 articles were selected, of which 10 were 
chosen with relevance to the objective. In the results, it was observed that the variant HSD3B1 (1245A>C) 
alters the amino acid 367N>T and makes 3βHSD1 resistant to proteasomal degradation, causing accumulation 
and, effectively, gain of function. It is suggested that the resulting increased metabolic flux of adrenal 
precursors to more potent androgens, including DHT (the more potent androgen), increases androgen receptor 
activation and accelerates tumor proliferation, despite castration. Another variant, cSNP (rs1047303) was 
observed in patients treated in the United States, with an important prognostic impact. This same variant was 
validated in an Asian cohort, although its carriers were rare among patients (~15%), compared to North 
American patients of European origin (~50%). The literature also reports that the variant G allele (rs1856888) 
was associated with a low risk of disease progression among men in the United States. Additionally, it is 
suggested that the presence of SNPs (rs1047303 and rs1856888) are associated with poor prognosis in patients 
treated with primary ADT.After evaluating the results, it is suggested that the mutations that occur in the 
HSD3B1 gene can be used as potential biomarkers to indicate greater or lesser success in the treatment of 
prostate cancer with the drug ambiraterone acetate. Additionally, further studies are needed to understand the 
mechanisms involving the different observed mutations and the different related ethnic groups. 
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Abstract:  
Psychiatric disorders have been neglected in the public health system, especially in low and middle-income 
countries such as Brazil. Psychiatric symptoms usually begin during adolescence and may progress and persist 
into adulthood. As they are multifactorial phenotypes, environmental and genetic risk factors contribute to 
their development. Rare genetic variants with high effect size and penetrance, such as copy number variations 
(CNVs), have a known impact on the development of these disorders. For example, the deletion in 22q11.2 
includes approximately 90 genes and confers a 20-fold increased risk for schizophrenia. We aimed to verify 
the impact of CNVs previously associated with psychiatric disorders in a Brazilian longitudinal cohort. In 
Brazilian High-Risk Cohort for Psychiatric Disorders Study (BHRCS), 2,190 probands from 12 to 21 years 
old selected from public schools at São Paulo and Porto Alegre were diagnosed using Development and Well-
Being Assessment (DAWBA) in three-time points. They were genotyped using SNP array and autosomal 
CNVs were detected using the PennCNV software, which identifies the fluorescence intensity of the array 
probes and the frequency of the alleles. Adjacent CNVs were merged into one single call when there was a 
gap smaller than 50% of total CNV length and only CNVs with at least 10 consecutive SNVs and 1 kb in size 
were included. Subsequently, among all identified CNVs, we searched for those who have already been 
implicated in the development of psychiatric phenotypes by other studies, selecting the most up-to-date CNV 
association study for Schizophrenia (N= 9 CNVs), Major Depression Disorder (N=5), and Attention Deficit 
Hyperactivity Disorder (N=6). A total of 6,953 CNVs were detected after quality control, of which 2,464 are 
duplications and 4,489 are deletions of up to 5 Mb, totaling an average of about 3 CNVs by individual. Out of 
the 18 CNVs analyzed, we identified eight in our sample. For example, of the 367 individuals diagnosed with 
Major Depressive Disorder (MDD), we found two pathogenic duplications associated with this disorder: one 
of them CNV in 8p23.1 and another a CNV in 16p11.2 ranging 640 kb and 1,5 Mb, respectively. We also 
found a deletion in 22q11.2 region in a control group individual. It's important mentioning that these 
individuals may not have developed psychiatric disorders yet, since they are still adolescents or young adults. 
CNV data generated will lead to a better understanding of the cohort's genetics and risk of psychiatric disorders 
and will allow further studies. This is one of the largest CNV studies in a Brazilian sample, BHRCS have a 
new fourth wave of data collection and we expect to follow the diagnosis of the CNV risk carriers to evaluate 
their transition to psychiatric disorders and its impact on cognitive tests. In the future, this data can be combined 
with small common variants and gene-environment interaction to improve the identification of individuals at 
risk.  
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Abstract:  
The renin-angiotensin-aldosterone system (RAAS) is described as a hormonal cascade with a critical role in 
hemodynamic stability. The angiotensin-converting enzyme I (ACE) and its homologous enzyme (ACE 2) are 
peptides involved in the synthesis of bioactive components of RAAS. In recent years, ACE and ACE 2 have 
been suggested as having a key role in the inflammatory process of several pathologies, including diabetic 
nephropathy (DN), which is the main microvascular complication of Diabetes mellitus (DM). There is 
promising evidence that genetic factors may be associated with the development of DN. Some studies are 
being conducted to improve the understanding of the polymorphisms in the ACE and ACE2 encoding genes. 
However, molecular analysis of polymorphisms in genes encoding these enzymes and their association with 
DN have been poorly addressed and not completely elucidated, especially in the Brazilian population. In this 
study, we report the impact of polymorphisms in the ACE and ACE2 encoding genes on DN susceptibility. In 
this case control study, 192 diabetic individuals (95 patients with DN and 97 without DN) were investigated. 
Genotyping of the ACE gene (I/D polymorphisms) was performed by real-time PCR, and ACE2 gene 
(rs2285666) analysis was conducted through PCR/RFLP. Statistical analysis was performed using RStudio® 
software (v.1.0.153). Our results indicate that patients harboring the ACE (D/D) genotype had an increased 
chance to develop DN by 3.1 times when compared to genotype I/I (OR = 3.15 / CI = 0.65-15.36 / p = 0.0429). 
Thus, it is suggested that the D allele of the polymorphism in ACE gene increases circulating levels of 
angiotensin II, consequently culminating in glomerular damage and the development of DN. In addition, we 
observed that the D/D genotype is strongly associated with high levels of glycated hemoglobin and changes in 
glycemic rate. On the other hand, ACE2 gene polymorphism showed no significant association with DN 
development. Thus, this SNP (rs2285666) did not show significance in the p-values ??for the G and A alleles. 
Although this preliminary study in the Brazilian population with DN patients, ACE polymorphisms can be an 
informative tool in the DN understanding to be explored in new studies. 
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Abstract:  
Introduction: Head and neck cancer (HNC) is characterized as an immunosuppressive disease with a role in 
the tumor microenvironment (TME), associated with the immune effector cell malfunction and in the 
unregulated secretion of pro-inflammatory cytokines that promotes tumor proliferation. The overexpression of 
some genes is related to initiation and progression of cancer, such as Epithelial Membrane Protein 3 (EMP3) 
since it is associated with a worse prognosis and low survival in patients with HNC. This gene is member of 
signaling pathway of Transforming Growth Factor-beta (TGF-β) associated with the tumor 
immunosuppression and modifications in this pathway that promotes tumors development. Taking this context 
into account, in silico studies are important to identify compounds that promote better functioning of the 
immune system in the HNC. Natural compounds present anti-carcinogenic properties, including 
antiangiogenic, pro-apoptotic and antimetastatic activities. The Emodin (1, 3, 8-trihydroxy-6-methyl-
anthraquinone), an anthraquinone derivative is found in many Chinese herbs and presents anti-inflammatory 
and immunosuppressant effects, capable of promoting adjustments the immune system in the TME. Objective: 
This study aims to identify the interaction between the Emodin and the receptor target EMP3 in silico 
associated with the signaling pathway TGF-β in HNC. Methodology: The Cancer Genome Atlas Program 
(TCGA/UALCAN) database was used to analyze EMP3 expression in HNC. The Auto Docking Vina was 
used for molecular docking of the Emodin ligand with EMP3 target receptor. The predictive model of the 
target protein EMP3 (AlphaFold Protein Structure Database) was used to accomplish the protein-binding 
interaction. Bibliographic reviews were used to select the ligand obtained from the ZINC-15 database. Results: 
The results of the differential expression from the TCGA database pointed out an EMP3 overexpression in 
primary tumors as compared to normal tissues. This comparison has provided a statistically significant value 
of 1.1 x 10-16. Furthemore was observed low survival of patients presenting an overexpression of EMP3 in 
comparison to those with a low or medium expression. The molecular docking showed that the emodin 
compound had -7.0 kcal/mol of fitting score in the active site of the EMP3. This results a good affinity of the 
protein-binding, in addition to five hydrogen bonding between strong donor and acceptor atoms. The amino 
acid residues related to molecular interaction were: TRP29, GLU123, LEU126, GLU127, LYS128, HIS129, 
PRO130, ARG131, GLY132 and GLY133. Studies have showed that genetic changes in compounds of the 
TGF-β pathway are associated with the loss of the ability to differentiate harmful components of their own 
cells and autoimmunity. Investigate the pro-tumoral effects of EMP3 can foster potential understanding of the 
mechanisms of this pathway components in HNC. Conclusion: According to the in silico analysis, a possible 
reduction of EMP3 gene expression can help to achieve a better diagnosis, since it could provide possible 
regulation of the TGF-β signaling pathway responsible for modulating immunosuppression in TME in HNC. 
In this way, the protein-ligand interaction suggests that Emodin is a potential compound for in vitro and in 
vivo studies, as it has showed good interaction affinity with the target molecule EMP3. 
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Abstract:  
Genetic diseases of the skeleton are genetically and clinically heterogeneous, with over 450 distinct disorders 
described, involving more than 300 genes. One of the major challenges for molecular study of these diseases 
is the accessibility of cartilage tissue and chondrocytes - the main cellular component of cartilage.A possibility 
to overcome this challenge is through in vitro gene editing in stem cells, followed by chondrogenic 
differentiation. This project aims to study the Nail-Patella Syndrome (NPS; OMIM: 161200), an autosomal 
dominant disorder caused by mutations on the LMX1B gene, resulting in haploinsufficiency of the LMX1B 
protein. The disease affects lower limbs, eyes, kidneys and features hypoplasia of nails and patella. This 
approach involves in vitro modeling of NPS through CRISPR-Cas9 editing in induced pluripotent stem cells 
(iPSC), followed by chondrogenic differentiation of edited cells, aiming to knock downLMX1B's expression. 
iPSC, lineage 19-9-11, were chosen for editing in 6-well plates on vitronectin matrix with Essential 8 medium 
(Thermo Fisher Scientifics). For transfection, plasmids were synthesized in the Centro Nacional de Pesquisa 
em Energia e Materiais (CNPEM) at the Laboratório Nacional de Biociências (LNBio). Two targets were 
designed and inserted at pSpCas9(BB)-2A-Puro (pXM459): sgRNA 62 and sgRNA45 - targeting exons 2 and 
3, respectively, of LMX1B. The transfection was performed with Nucleofector™ 4D, using 82 µl "P3 Primary 
Cell Suspension" and 18 µl "Supplement 1" of the transfection kit P3 Primary Cell Suspension 4D-
Nucleofector X Kit (Lonza) - catalog n° V4XP-3024. Cell clones were selected through manual picking of 
colonies, resulting in 21 potentially edited clones. Genotyping PCR was optimized for LMX1B exon 2 and 
exon 3, and confirmation of gene editing is underway. PCR confirmation will be validated by sanger 
sequencing, and followed by expansion of edited cells and functional studies. This model will allow for the 
understanding of the consequences of NPS on the molecular pathophysiology of cartilage development. The 
CRISPR-Cas9 system is an excellent tool for in vitro disease modeling 
Palavras-chave: CRISPR-Cas9; iPSC; Nail-patella syndrome; ;  
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Abstract:  
Introduction: The presence of disruptive behaviors in childhood is a favorable pathway to negative outcomes 
in adulthood. Children who are victims of abuse are at high risk of developing a lasting vulnerability profile, 
increasing the likelihood of exhibiting antisocial behavior as adults. Among the genes associated with 
antisocial behavior is the Monoamine Oxidase A (MAO-A) enzyme gene, responsible for degrading biogenic 
amines such as dopamine and serotonin. The pattern of MAOA gene expression is regulated by two main 
elements: a functional repetition in the 5'-UTR (MAOA uVNTR or MAOA_LPR) and a CpG island covering 
the exon and intro 1. The moderating effect of MAOA uVNTR on the impact of childhood abuse on the 
development of antisocial behavior in male participants has been described, suggesting that individuals with 
alleles of low predicted enzymatic activity (MAOA uVNTR*3R) have a higher frequency of antisocial 
behavior. Objective: Through a systematic literature review, we sought to assess how well-established the role 
of MAOA gene methylation is in the development of antisocial behavior in males, with childhood maltreatment 
as a predictor environmental factor. Method: The survey was conducted in the PubMed, Science Direct, Pepsic, 
and Psycnet databases, filtering for the last 10 years of publication, considering 2021 as the starting year for 
the review. The searches included the keywords MAOA, monoamine oxidase A, epigenetic, gene-environment 
interaction, maltreatment, antisocial behavior, aggressive behavior, externalizing behavior, aggression, 
violence, methylation, child abuse, child maltreatment. Results: 1396 articles were found, and after reading 
the title and abstract, 78 were read in full. The 19 studies, whose sample consisted of male adolescents, were 
selected for this analysis. In all of these studies, MAOA enzyme activity was predicted based on the presence 
of the MAOA uVNTR allele. None of them investigated the pattern of MAOA methylation. Returning to the 
literature, we identified a study investigating the role of MAOA gene methylation, but in adults, and the 
outcome assessed was alcoholism. Two studies showed that adolescents who received punitive discipline in 
childhood generated more aggressive responses, indicating a relationship between harsh parenting, the MAOA 
gene, and antisocial behavior. Conclusion: The studies reviewed confirm the association between predicted 
MAOA enzyme activity and antisocial behavior, and this interaction is moderated by the presence of childhood 
maltreatment. No studies specifically evaluating the role of CpG island methylation of the gene were found in 
this process. 
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Abstract:  
One of the great strategies for facing the pandemic caused by the new corona virus (COVID-19) is its 
laboratory confirmation. These tests make it possible to diagnose patients during the period of infection, or 
even identify those who have had previous contact with the virus. Thus acting as a potential support for medical 
decision-making and the ordering of public health policies. In view of the worsening of the pandemic, not only 
in Brazil, but worldwide due to the speed with which the virus spreads, the improvement and availability of 
diagnostic tests for suspected cases of infection and the elucidation of mechanisms that induce an exacerbated 
immune response constitute fundamental elements in the fight against the disease. Based on these assumptions, 
we initially intend to develop methods that enable, improve, simplify and reduce the cost of the nucleic acid 
amplification test (RT-PCR) for the diagnosis of COVID-19. Therefore, this work was a prospective study of 
diagnostic accuracy, in which the performance of two commercial kits for extracting viral RNA using the RT-
PCR technique, PureLink™ Viral RNA/DNA Mini Kit by Invitrogen™, was compared. (Thermo Fisher 
Scientific™) and the "Viasure SARS-CoV-2 Real Time PCR Detection" kit from CertTest (Biotec), with a 
new extraction method based on temperature elevation and validate a kit not yet commercialized, "StrongStep 
® Novel Coronavirus - SARS-CoV-2" by LimingBio. In all, 200 patients suspected of having COVID-19 with 
a diagnosis released by a local Molecular Biology Laboratory were recruited and the 
nasopharyngeal/oropharyngeal swab samples of these patients, once authorized, were reused, with no need for 
collection. In addition to analyzing the quality of the material extracted from the temperature rise, it was 
possible to observe the durability and quality of the frozen swab material over 7 days, with evaluation every 
2/3, in addition to validating a commercialized molecular extraction kit , at the time, recently. Among the 
results obtained, it was possible to identify that the sample, when previously frozen, has a better amplification 
result, which means that the freezing stage preserves the molecular structure and when it enters into thermal 
shock at 95ºC, the rupture and release of the material in the sample, it happens more quickly and conservatively. 
In addition, it was possible to corroborate that the sample, until its 3rd day, properly stored, still remains intact 
for analysis and amplification of the genetic material. We conclude that the main hypothesis of the study 
confirmed that the extraction by temperature elevation compared to the kits already commercialized for the 
diagnosis of COVID-19, can be performed and used in the laboratory routine. 
Palavras-chave: RT-PCR; Molecular Diagnostics; Viral RNA extraction; COVID-19; SARS-CoV-2 
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Abstract:  
InDel-type markers are genetic polymorphisms characterized by the presence or absence of a inserion 
nucleotide sequence in one or both homologous chromosomes. Therefore, it is possible three diferente possible 
genotypes, homozygous for the insertion allele (ii), homozygous for the deletion allele (dd) or heterozygous 
(id). With this type of polymorphism, it is possible to design flanking primers (that amplify both alleles i and 
d) and allele-specific primers for each allele, thus use them for human identification in cases of mixtures of 
DNA imbalances, as in cases of Post-Bone Marrow Transplantation (BMT) chimerism. InDels are informative 
in cases of chimerism when the recipient and donor are opposite homozygotes, or when the recipient is 
heterozygous and the donor homozygous. In this way, it is possible to detect and quantify residual DNA, by 
using allele-specific primers to monitor disease recurrence. The goal of this work was to standardize six InDel 
loci (allele-specific primers) in qPCR for its use in residual DNA quantification, and to calculate 18 possible 
InDel loci informativeness (using flanking primers) in post-BMT chimerism conditions, using allele 
frequencies from a population sample from Ribeirão Preto. Our results demonstrated that the qPCR 
standardized loci had suitable laboratory conditions for DNA quantification, such as efficiency, standard curve 
radius, and Melting curve. Furthermore, we identified that in 99% of cases, at least one locus will be 
informative in post-BMT chimerism in Ribeirão Preto population When using the 18 InDel loci selected. 
Therefore, the selected loci had adequate characteristics for residual quantification in patients submitted to 
Bone Marrow Transplantation to monitor possible disease recurrences 
Palavras-chave: InDel; qPCR; informativeness; ;  
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Abstract:  
Bladder cancer is the tenth most frequently diagnosed cancer globally. Classification of high- or low-grade 
tumors is based on cytological differentiation and is an important prognostic factor. LncRNAs regulate gene 
expression and play critical roles in the occurrence and development of cancer. LncRNAs SBF2-AS1, RP11- 
977B10.2, CTD-2510F5.4, and RP11 363E7.4 are shown to be implicated in carcinogenesis, as well as the 
histone demethylase JHDM1D/KDM7A. However, there are few reports on their diagnostic value and co 
expression levels, which may be useful as biomarkers for prognosis and therapy in bladder cancer. Thus, we 
performed a marker lesion study to investigate whether the combined expression of these targets in urothelial 
carcinoma tissues may be used to differentiate between low- and high-grade tumors. Therefore, 30 bladder 
cancer tissue samples were collected via transurethral resection and were histopathologically classified by a 
pathologist (20 high-grade and 10 low-grade tumors). Expression levels of the JHDM1D/KDM7A gene and 
CTD-2132N18.2, SBF2-AS1, RP11-977B10.2, CTD-2510F5.4, and RP11-363E7.4 lncRNAs were analyzed 
using RT-qPCR with SYBR Green Dye. Differential gene expression analyses were made by nonparametric 
Mann-Whitney test. Spearman's rank correlation test was used to correlate the data analyzed. Area under the 
Receiver Operating Characteristic curve was calculated to assess the specificity and sensitivity of the predicted 
gene/lncRNA in differentiating high- and low-grade tumors. Statistical significance was set at p &lt; 0.05 and 
data were analyzed in GraphPad Prism. The results showed that JHDM1D/KDM7A expression was 2.01 times 
higher in high-gradetumors than in low-grade tumors (p = 0.0392). No significant differential expression of 
lncRNAs was detected between the two tumor grades. The correlation analysis using low- and high-grade 
samples revealed a moderate (positive) correlation between lncRNA's CTD-2510F5.4 and CTD-2132N18.2 
expression (r = 0.6488, p &lt; 0.0011) in high-grade tumors. ROC curve analyses showed that combined 
JHDM1D/KDM7A and RP11-363E7.4 expression predicted tumor grade with an AUC of 0.826 (p = 0.004). 
In conclusion, the results indicated that the combined expression of JHDM1D/ KDM7A and RP11-363E7.4 
may predict tumor progression, being an attractive diagnostic and prognostic biomarker and a promising target 
for urothelial tumor therapy. Funding: CNPq (310905/2020-6) and CAPES. 
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Abstract:  
Sickle cell anemia (SCA) is a monogenic hemoglobin disorder expressing a broad spectrum of clinical 
phenotypes. Fetal hemoglobin (HbF) is a significant predictor of clinical SCA severity, and displays a 
protective effect on several clinical outcomes. Hydroxyurea (HU) is a HbF-inducer drug used to treat SCA, 
which reduces morbidity and mortality of patients with SCA. HU ameliorates the hematological and clinical 
outcomes of SCA by affecting HbF expression, among other effects. However, there is substantially variability 
in response and toxicity to HU among SCA patients: some patients achieved 10-15% in HbF changes, while 
others achieved 40%. Moreover, some patients tolerate the higher HU doses (30-35 mg/kg/day), while others 
develop severe myelosuppression even at low doses. Our recent systematic review found evidence that SNPs 
of BCL11A affect HbF changes in patients with SCA treated with HU. However, it is unknown whether such 
SNPs may predict the success of HU therapy. Therefore, we first characterized the follow-up time of HU 
therapy, and changes from baseline to final HbF (ΔHbF%) in a retrospective cohort of 110 pediatric patients 
with SCA (HbSS) treated with HU recruited from the Center of Hematology and Hemotherapy of Minas 
Gerais, in Belo Horizonte-MG. Next, we examined the effects of six BCL11A SNPs on baseline HbF and HbF 
changes upon HU therapy, and their association with the incidence risk of transfusion and neutropenia. HbF 
relative concentrations were determined using hemoglobin electrophoresis in alkaline pH or HPLC. Baseline 
HbF relative concentration was the last available after five years and before HU therapy. Final HbF was the 
last measurement after a minimal of 6 months of HU therapy. Delta (ΔHbF%)=Final HbF-baseline HbF. HU 
dosage was calculated as a time-weighted average in mg/kg/day. Neutropenia was defined as a neutrophil 
count <2000/nm3. A multiple linear regression model was adjusted for age, gender, HU dosage, time of follow-
up, baseline HbF, and SNP genotypes using SPSS. Incidence of clinical outcomes was reported as relative 
rates to 100 patient-years (95% CI). Incidence rate ratio (IRR) of clinical outcomes between genotype groups 
was compared using OpenEpi online software. Adjusted multiple linear regression model identified baseline 
HbF (β-coefficient=0.277, p=0.002) and the minor alleles of BCL11A SNPs rs7599488 (T; β-
coefficient=0.236, p=0.011), rs766432 (C; β-coefficient=-0.439, p=0.002) and rs4671393 (A; β-
coefficient=0.416, p=0.003) as independent predictors for ΔHbF%. Children carrying the minor allele of 
rs4671393 compared to homozygous for the reference allele [AG+AA: 13.9 (9.0-20.5) versus GG: 7.1 (4.3-
10.9) per 100 patient-years] exhibited higher risk of transfusion [IRR=0.51 (95% CI=0.28-0.92); p=0.03]. 
Patients who did not have neutropenia showed significantly higher ΔHbF% (p=0.034). In conclusion, 
rs7599488, rs766432 and rs4671393 of BCL11A were identified as predictors of HbF changes upon HU 
therapy in a multiple linear regression analysis adjusted for relevant covariates in children with SCA; and 
subjects carrying BCL11A rs4671393 minor allele exhibited a significantly higher risk of transfusion incidence 
than children with SCA homozygous for the reference alleles. Our novel findings suggest that baseline HbF 
and BCL11A polymorphisms are predictors of HU response in children with SCA. 
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Abstract:  
Type 2 diabetes mellitus (T2DM) is a complex and multifactorial metabolic disease, characterized by high 
levels of blood glucose. Epidemiological evidence describes that mechanisms such as oxidative stress are 
related to the pathogenesis of the disease. Oxidative stress is a unifier of cellular damage pathways in a 
hyperglycemic state, thus, studies that evaluate genes related to the mechanisms and their relationship with 
T2DM have been developed. Therefore, our study aimed to investigate the association of polymorphisms in 
the GSTM1 and GSTT1 (gene deletion), GSTP1 (rs1695), ACE (rs4646994), ACE2 (rs2285666), VEGF-A 
(rs28357093) and MTHFR (rs1801133) genes with the development of T2DM in the population of the Goiás, 
Brazil. The combined effects of these polymorphisms were also evaluated. In addition, we integrated machine 
learning models to select the main risk characteristics for the diagnosis of T2DM. This case-control study 
included a total of 120 T2DM patients and 166 non-diabetic subjects. Peripheral blood samples were collected 
and used for DNA extraction, subsequently, genotyping of polymorphisms was performed by Multiplex Real-
Time Polymerase Chain Reaction (qPCR) using the fluorophore SYBR Green I and Polymerase Chain 
Reaction - Restriction Fragment Length Polymorphism (PCR-RFLP). Statistical analysis was performed using 
RStudio software and the Python programming language. The machine learning approach was carried out with 
five models: LR (logistic regression), CART (classification and regression tree), KNN (K-nearest neighbors), 
SVM (support vector machine) and RF (random forest). To evaluate the performance of the models, the 
following metrics were used: precision, accuracy, recall, and the area under the curve (AUC) of the receiver 
operating characteristic curve (ROC). Values close to 1 indicate a more fitted model. There was a 3.16-fold 
risk for the GSTT1-null genotype and the development of T2DM (p=0.000267), and a significant difference of 
the mutant C allele of VEGF-A rs28357093 polymorphism between groups (p=0.048). Furthermore, we 
observed an association of heterozygous (AG) and homozygous recessive (GG) for GSTP1 genotypes when 
combined with GSTT1-null (p<0.05). In the machine learning approaches, the performance evaluation 
indicated that the CART and RF models were the most adjusted (metrics equal to 1). In these models, the 
variables blood pressure, HDL-C, VLDL-C, triglycerides and creatinine were the most relevant for predicting 
the phenotype. However, all models employed obtained a score above 0.70 in the evaluation parameters, 
demonstrating that these can achieve the proposed objective. Therefore, our findings suggest that the GSTT1 
(deletion gene) and GSTP1 (rs1695) polymorphisms may be associated with the development of T2DM in the 
population studied. Additionally, supervised machine learning approaches corroborated with association of 
clinical and genetic data in this study. 
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Abstract:  
Regular physical exercise may have a positive effect on immune function, increasing adaptive immune 
response associated with the activation of T and B cells in the long term, depending on the type, duration, 
intensity, and individual characteristics. However, there is no scientific evidence linking resistance training 
(RT) with blood flow restriction (BFR) and B cell activation. Therefore, the aim of this study was to evaluate, 
through salivary proteomic analysis, whether conventional high-intensity resistance training and low-intensity 
BFR resistance training could influence B and/or T cell activity. For this study, four trained individuals aged 
between 18 and 28 years were recruited. Stimulated saliva was collected before and immediately after the two 
training sessions for 5 minutes. Sample processing was performed using proteomic techniques. Gene ontology 
was evaluated using the ClueGoÒ plugin in CytoscapeÒ software version 3.9.1. For the comparison between 
RT and BFR, the difference in expression between the groups was p<0.05 for downregulated proteins and 1-
p>0.95 for upregulated proteins. The functional distribution graph of proteins in the "Immune System Process" 
category showed that 50% of the related proteins were associated with positive regulation of B cell activation, 
while in the "Cellular Component" category, 63% were associated with the circulating immunoglobulin 
complex, in the AFT (After) BFR vs RT comparison. In the BFR comparison, After vs Before, the graph of 
the "Immune System Process" showed predominantly complement system activation by classical pathway. 
Presence of proteins such as Immunoglobulin gamma-1 heavy chain, Immunoglobulin heavy constant mu, 
Immunoglobulin mu heavy chain, Immunoglobulin heavy constant alpha 2, Immunoglobulin kappa light chain, 
in both training protocols, may indicate activation of signaling pathways leading to B cell activation, 
proliferation, and/or differentiation. Therefore, through these analyses, it is possible to identify that both 
protocols can promote B cell activation, so acute immune response, in the short term. This finding may 
contribute to research aiming to establish a relationship between specific training protocols and improved 
immune response. 
Palavras-chave: Resistance training; proteomic; saliva; immune system; B cells 
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Abstract:  
Leprosy is a neglected chronic tropical disease caused by the microorganism Mycobacterium leprae. This 
disease mainly affects skin and peripheral nerves and can lead to the development of severe disabilities and 
social exclusion. Considering leprosy as a disease in which variations of host immune response are responsible 
for the disease outcome (susceptibility, clinical forms, disabilities, resistance to treatment and others), 
elucidating mechanisms involved in genetic modulation of immune response is a promising way to identify 
key genetic characteristics for leprosy. MiRNAs are known as important post-transcriptional modulators 
involved in control of host immune response at several levels. In this study, using RNA-Seq strategy, we 
examined the miRNOme and transcriptome from skin biopsies of the 5 Ridley-Jopling clinical forms of leprosy 
and controls. Patients were enrolled by the dermatology service of "Hospital das Clínicas" of the Federal 
University of Minas Gerais and University Hospital of the Federal University of Sergipe. Using Ingenuity 
Pathway Analysis Tools, we examined regulatory network profiles in each leprosy clinical forms and leprosy 
poles by investigating general enriched canonical pathways. Refining target-miRNA interaction data using as 
criteria "pathways" and "processes" directly involved in host immune response contexts, we identified 10 
canonical pathways containing 33 differentially expressed mRNA targets (modulated by differentially 
expressed miRNAs) involved in immune response modulation, enriched in lepromatous pole (lepromatous 
leprosy + borderline lepromatous) and tuberculoid pole (tuberculoid leprosy + borderline tuberculoid). They 
are involved in important processes related to: Phagosome formation, T Cell Exhaustion, Leukocyte 
Extravasation, B Lymphocytes, Diapedesis, NK Cell AND IL-8, CXCR4 signaling. These results open new 
perspectives in study of key genetic factors involved in host immune response modulation in leprosy context, 
especially clinical form manifestation. 
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Abstract:  
Mycobacterium leprae, the etiologic agent of leprosy, has tropism to Schwann cells. The infection of these 
cells is responsible for one of the main clinical complications of this disease: nerve damage. Neurotrophins are 
molecules involved in central and peripheral nervous system plasticity, development and remodeling. These 
molecules are involved in maintaining neural integrity during diseases, such as leprosy. BDNF is an important 
neurotrophin and it has been described as an important factor for myelination of Schwann cells. The objective 
of this study is to investigate the association of the selected single nucleotide polymorphisms (SNPs) in 
neurotrophin genes with leprosy phenotypes, especially neural damage. Neurotrophin SNPs were selected in 
a gene candidate approach. The evaluated SNPs were: Rs6265 (BDNF), Rs11030099 (BDNF), Rs6330(NGF), 
Rs6332 (NT3) and Rs2072446 (P75NTR). Genotyping was performed by using TaqMan SNP Genotyping 
Assays. Adherence to Hardy-Weinberg Equilibrium (HWE) was evaluated. Comparison between genotype, 
allele and haplotype frequencies was compared in a case-control strategy. Among the evaluated SNPs, there is 
an association of rs11030099 SNP of BDNF with the number of affected nerves. The "AC" and "AA + AC" 
genotypes were demonstrated to be protective against nerve impairment in leprosy patients. This protective 
effect may be related to BDNF levels as it is decreased in patients with higher number of affected nerves. 
Moreover, as this SNP is located in the binding region of miRNA-26a, we investigated the expression level of 
this miRNA in leprosy patients. miRNA-26a is down-regulated in the less severe form of leprosy, tuberculoid 
leprosy, compared to lepromatous leprosy. This result indicates a possible role of this miRNA in nerve damage 
in leprosy context by post-transcriptional modulation of BDNF gene, which needs to be further investigated. 
Altogether, our findings suggest a possibility of synergistic action of rs11030099 genotype and miR-26a 
expression in the control of nerve damage development in leprosy patients. The results generated in this work 
open new perspectives for understanding the role of neurotrophin genetic variants in leprosy complications. 
Palavras-chave: leprosy; neurotrophin; SNP; nerve damage; BDNF 
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Abstract:  
Patients with gastrointestinal tract tumors have a higher prevalence of weight loss due to tumor location, 
inflammation, and the use of anticancer chemotherapeutic agents. During this weight loss, muscle tissue is the 
primary tissue to be degraded, which may result in malnutrition or the cachexia syndrome associated with 
cancer. Single Nucleotide Polymorphisms (SNPs) in the FOXO3 gene, of the Forkhead family of transcription 
factors, have been studied as one of the factors responsible for depleting skeletal muscle tissue stores. 
Therefore, the study's objective was to genotype the single nucleotide polymorphism of gene FOXO3 
(rs1935949 and rs4946935) in patients with gastrointestinal cancer who experienced weight loss while 
undergoing chemotherapy. For this study, patients diagnosed with gastrointestinal cancer and receiving 
treatment at the Instituto Ribeirãopretano de Combate ao Câncer - Ribeirão Preto - SP (Opinion number 
5,968,150) were selected. The study included male and female patients, adults, and the elderly, with or without 
metabolic alterations, who had experienced weight loss greater than 5% after starting the first cycle of 
chemotherapy. To assess weight loss, the mean weight and Body Mass Index (BMI) were calculated before 
and after the initiation of anticancer treatment. Subsequently, peripheral blood was collected from the patients, 
and DNA extraction was performed using the column method with the Illustra Blood Genomic Prep Mini Spin 
kit. Genotyping was conducted using the quantitative PCR method with the Genotyping Master Mix® kit and 
TaqMan® probes for the FOXO3 gene (rs1935949 and rs4946935). Data analysis was performed using 
GraphPad Prism software. Among the patients (n=29), the mean age was 59 ± 12 years (mean ± SD), with 13 
(44.82%) being female and 16 (55.17%) being male. Tumor locations included the colon n=13 (44.82%), 
rectum n=9 (31.03%), stomach n=4 (79%), and esophagus n=2 (6.89%). Before starting chemotherapy, the 
patients had an average weight of 79 kg ± 18.53. After the first cycle of treatment or at the time of recruitment, 
the average weight loss was 62 kg ± 15.83, indicating a significant loss. Additionally, the mean BMI before 
anticancer treatment was 28 kg/m² ± 5.95, and after the first cycle of treatment or at the time of recruitment, 
the mean BMI was 22 kg/m² ± 5.19 (***p<0.0005). Regarding the SNPs of the FOXO3 gene, there was a 
significant occurrence (****p<0.0001) of risk alleles among cancer patients with weight loss, both for 
rs193549 and rs4946935. In conclusion, the patients with gastrointestinal cancer recruited for the study showed 
significant weight loss and a change in BMI upon starting anticancer treatment. Furthermore, the occurrence 
of risk alleles rs193549 and rs4946935 in patients with weight loss suggests a possible relationship between 
these SNPs and weight loss. 
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Abstract:  
Neurodevelopmental disorders (NDD) are a group of conditions with high genetic heterogeneity, however 
there is a significant enrichment of genes acting in epigenetic regulation. During whole-exome sequencing 
analysis in our service, after exclusion of pathogenic/likely pathogenic variants in known NDD genes, biallelic 
EHMT2 variants were detected in two unrelated females. Patient 1 (23 years-old) presented with intellectual 
disability, aggressive behavior, facial dysmorphisms, vertebral block C2-C3, ventricular septal defect, 
supernumerary nipple, fingers and toes abnormalities, and uncharacterized ovaries, carrying a homozygous 
splicing variant EHMT2(NM_001363689.1):c.499+2T>G. She has consanguineous parents (first cousins) and 
a deceased sister born with multiple malformations (hydrocephalus, single nostril, polydactyly in hands and 
feet, and genital anomaly), for whom genetic evaluation was not possible. Patient 2 (12.7 years-old) exhibited 
learning disability, short stature, clinodactyly, and spaced nipples, carrying the compound heterozygous 
variants EHMT2(NM_001363689.1):c.170_171del(p.Ser57TyrfsTer20) and c.1591C>T(p.Arg531Cys). She 
has two healthy siblings, a sister (heterozygous for c.170_171del variant) and a brother (in whom EHMT2 
variants absent). For both probands, previous results of karyotype and CMA were negative. EHMT2 is a known 
epigenetic regulatory gene not yet implicated in the pathophysiology of mendelian disorders. Loss-of-function 
(LoF) EHMT2 variants are not documented in population databases such as gnomAD, which highlights that 
this gene is under strong selection pressure and leading to the hypothesis that the absence of EHMT2 expression 
can have a pathogenic effect. In agreement of this hypothesis, according to literature, Ehmt2 knockout mice 
present severe growth retardation and early embryonary lethality. Furthermore, the EHMT1/2 epigenetic 
complex is essential for repression of gene transcription in a highly tissue- and temporal-specific manner, and 
EHMT1 LoF variants cause an intellectual disability syndrome (Kleefstra). Finally, EHMT2 has already been 
implicated in neurons differentiation. Taken together, these pieces of evidence argue towards EHMT2 as a 
strong candidate gene for a novel NDD disorder, in an autosomal recessive model. However, the identification 
of additional cases with clinical overlap and functional studies are required to validate EHMT2 as a NDD gene. 
Palavras-chave: EHMT2; neurodevelopmental disorder; epigenetics; ;  
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Abstract:  
Xia-Gibbs syndrome (XGS) is a syndromic form of intellectual disability with dominant autosomal 
inheritance, caused by AHDC1 pathogenic variants. XGS was first described in 2014 and has limited reported 
cases worldwide with several different causative variants and extensive clinical variability. In this project, we 
describe clinical and molecular data of 11 XGS Brazilian patients, whose ages varied between 3.8 and 19.2 
years old (six females and five males). Our report is based on semi-structured interviews applied to patients' 
parents and on documental analysis (results of previously performed genetic/health exams). All patients were 
diagnosed by exome sequencing and have AHDC1 variants through the single coding exon, two of them being 
nonsense and nine frameshift with premature stop codon. Regarding the patients' variants, 4/11 are in the first 
third of the protein (N-terminal), 5/11 in the second third (middle) and 2/11 in the last (C-terminal). All patients 
presented hypotonia in at least one stage of life and have intellectual disability, but with varying degrees of 
cognitive impairment and dependence in daily activities. Only one of the patients did not exhibit speech 
disorders (delay in language acquisition, lack of speech and/or dysarthria). The majority of the patients show 
arachnoid cyst and corpus callosum dysgenesis, which is in accordance with data described in publications. 
Hyperphagia/food obsession were also consistently reported (9/11), although only three developed obesity. 
Among patients, eight show behaviors associated with autism spectrum disorder, however only four of them 
were formally diagnosed. Additional clinical signs include tendon shortening (6/11), cardiac alterations (5/11), 
scoliosis (5/11), and alterations in electroencephalogram exams (3/11 - only one of them has developed 
myoclonic seizures). This is the first study describing a cohort of Brazilian individuals with XGS, expanding 
the spectrum of clinical variability. We have found two frequent features not yet described in the literature as 
associated with XGS: (1) hyperphagia/obsession to food and (2) shortened tendons. Regarding our future goals, 
we intend to establish new iPSC lines from peripheral blood mononuclear cells collected from the patients, in 
order to evaluate genotypic-phenotypic relations and outline the pathophysiological mechanisms of XGS. 
Palavras-chave: Xia-Gibbs syndrome; AHDC1 ; intellectual disability; ;  

Support / Acknowledgment  
Funding: FAPESP (2022/03980-5; 2018/08486-3; 2013/08028-1) and CNPq (3051012022-6) 

 

206

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



GDF15: ANALYSIS OF VARIANTS AND SERUM LEVELS IN PATIENTS WITH 
SEVERE OBESITY IN BRAZIL. 

 
Laura Wendling Gouvêa 1; Lohanna Palhinha 2; Izadora Sthephanie da Silva Assis 3; Kaio Cezar 
Rodrigues Salum 4; Verônica Marques Zembrzuski 2; Mario Campos Junior 2; Clarissa Menezes Maya 
Monteiro 2; João Regis Ivar Carneiro 8; Patrícia Torres Bozza 2; Ana Carolina Proença da Fonseca 2 
1. Av. Brasil, 4365 - Manguinhos, Rio de Janeiro - RJ, 21040-900 / R. Prof. Rodolpho Paulo Rocco, 255, Federal 
University of Rio de Janeiro, Rio de Janeiro - RJ, 21941-617 . Oswaldo Cruz Institute, Oswaldo Cruz Foundation / 
Oswaldo Cruz Institute, Oswaldo Cruz Foundation, Rio de Janeiro, Brazil / Clementino Fraga Filho University 
Hospital, Federal University of Rio de Janeiro; 2. Av. Brasil, 4365 - Manguinhos, Rio de Janeiro - RJ, 21040-900 . 
Oswaldo Cruz Institute, Oswaldo Cruz Foundation, Rio de Janeiro, Brazil ; 3. Av. Brasil, 4365 - Manguinhos, Rio de 
Janeiro - RJ, 21040-900 . Oswaldo Cruz Institute, Oswaldo Cruz Foundation, Rio de Janeiro, Brazil ; 4. Av. Brasil, 4365 
- Manguinhos, Rio de Janeiro - RJ, 21040-900 / R. Antônio Barros de Castro, 119 - Cidade Universitária da 
Universidade Federal do Rio de Janeiro, Rio de Janeiro - RJ, 21941-853. Oswaldo Cruz Institute, Oswaldo Cruz 
Foundation, Rio de Janeiro, Brazil / Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; 5. Av. Brasil, 4365 - 
Manguinhos, Rio de Janeiro - RJ, 21040-900. Oswaldo Cruz Institute, Oswaldo Cruz Foundation, Rio de Janeiro, 
Brazil; 6. Av. Brasil, 4365 - Manguinhos, Rio de Janeiro - RJ, 21040-900. Oswaldo Cruz Institute, Oswaldo Cruz 
Foundation, Rio de Janeiro, Brazil; 7. Av. Brasil, 4365 - Manguinhos, Rio de Janeiro - RJ, 21040-900. Oswaldo Cruz 
Institute, Oswaldo Cruz Foundation, Rio de Janeiro, Brazil; 8. R. Prof. Rodolpho Paulo Rocco, 255, Federal University 
of Rio de Janeiro, Rio de Janeiro - RJ, 21941-617. Clementino Fraga Filho University Hospital, Federal University of 
Rio de Janeiro; 9. Av. Brasil, 4365 - Manguinhos, Rio de Janeiro - RJ, 21040-900. Oswaldo Cruz Institute, Oswaldo 
Cruz Foundation, Rio de Janeiro, Brazil ; 10. Av. Brasil, 4365 - Manguinhos, Rio de Janeiro - RJ, 21040-900. Oswaldo 
Cruz Institute, Oswaldo Cruz Foundation, Rio de Janeiro, Brazil 

 
Abstract:  
Obesity is a global public health problem, affecting over 813 million adults and 175 million children and 
adolescents. It has a multifactorial etiology resulting from the interaction of environmental and genetic factors. 
Recently, various studies have highlighted the significance of GDF15 (growth/differentiation factor 15) in the 
development of obesity and its comorbidities. This gene encodes a protein involved in body homeostasis that, 
under pathological conditions, may disrupt energy balance. Literature reports have shown elevated plasma 
levels of GDF15 in individuals with obesity, suggesting it as a potential biomarker for this disease. Therefore, 
this study aims to screen for GDF15 variants in patients with obesity to identify potential alterations in its 
expression and/or function. The sample consists of 121 individuals with severe obesity (Body Mass Index, 
BMI ≥ 35 kg/m²) who developed this phenotype during childhood (0-11 years). GDF15 screening was 
performed through Sanger Sequencing, and the serum levels of the patients and a control group were measured 
using ELISA. Our preliminary results indicate the presence of 7 variants. In exon 1, three polymorphisms were 
found: two missense variants (rs1059519 and rs1059369) and one synonymous variant (rs6413435). The 
variant rs1059519 results in a guanine to cytosine substitution, leading to the modification of the amino acid 
valine to methionine at codon 9 [p.(Val9Met)]. The variant rs1059369 denotes a thymine to adenine 
substitution, resulting in the modification of serine to threonine at codon 48 [p.(Ser48Thr)]. For exon 2, 
initially, four variants were detected: two missense variants (rs774973928 and rs146900068) and two 
synonymous variants (rs1804826 and rs1059022). The variant rs774973928 leads to a guanine to thymine 
substitution, causing the modification of serine to isoleucine at codon 146 [p.(Ser146Ile)]. The variant 
rs146900068 denotes a cytosine to guanine substitution, resulting in the modification of leucine to valine at 
codon 101 [p.(Leu101Val)]. The variant rs146900068 is predicted to be pathogenic according to PolyPhen. 
All other missense variants were predicted to be benign. Thus, our preliminary results indicate the presence of 
a potentially pathogenic variant in the GDF15 gene. Further analyses will be conducted to understand its effect 
on the protein structure and its potential impact on function and/or expression.  
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Abstract:  
Sickle cell anemia (SCA) is a monogenic disease characterized by homozygous rs334 minor allele (HbSS 
genotype) with a complex pathophysiology, starting with the polymerization of an abnormal deoxy sickle 
hemoglobin (HbS). Fetal hemoglobin (HbF) is the major modifier of clinical phenotypes, since increased HbF 
levels inhibit the polymerization of HbS hemoglobin variant and ameliorate the clinical severity of SCA. 
Genome-wide association studies have identified the BCL11A gene and HBS1L-MYB intergenic region as 
major quantitative trait loci (QTL) for regulation of HbF expression. We identified functional SNPs of BCL11A 
and HBS1L-MYB associated with increased HbF concentration and milder clinical phenotypes in children with 
SCA. Moreover, we found HbF-boosting haplotypes formed by these functional SNPs to be individually 
associated with reduced rate of clinical outcomes in children with SCA: the BCL11A haplotype combining the 
minor alleles of rs1427407, rs766432, and rs4671393 ("TCA") was associated with higher HbF, hemoglobin 
and lower reticulocytes count compared to reference haplotype "GAG"; the HBS1L-MYB haplotype combining 
the minor alleles of rs9399137, rs4895441, and rs9494145 ("CGC") was associated with higher HbF and 
hemoglobin compared to reference haplotype "TAT". Interestingly, we further found that these HbF-boosting 
haplotypes may interact to regulate HbF levels. However, no previous study has examined their interaction 
and their association with differential risks of vaso-occlusive and hemolytic complications of SCA. Therefore, 
we examined whether the co-inheritance of HbF-boosting haplotypes of BCL11A and HBS1L-MYB modifies 
their individual effect on the rate of transfusion, acute chest syndrome (ACS), pain crisis, infection and acute 
splenic sequestration (ASS) in a retrospective cohort of 220 unrelated children with SCA (HbSS) recruited 
from the Center of Hematology and Hemotherapy of Minas Gerais State. Haplotype frequencies were 
estimated using Haplo.stats. Reference and minor haplotypes combined wild-type and minor SNP alleles for 
BCL11A (GAG or TCA) and HBS1L-MYB (TAT or CGC), respectively. We grouped children who carry 
("TCA+" or "CGC+") or not carry ("TCA-" or "CGC-") the "TCA" and "CGC" minor haplotypes, respectively. 
Incidence of clinical outcomes was reported by relative rates to 10 patient-years, with 95% confidence 
intervals. Incidence Rate Ratio of clinical outcomes was compared between haplotype combinations using 
OpenEpi online software. Cumulative incidence of ASS was estimated using Kaplan-Meier and log-rank test 
to compare the incidence between haplotype groups using SPSS. Non-carriers of both HbF-boosting 
haplotypes (TCA-/CGC-) had a significantly higher need for transfusion rate than children carrying only the 
HbF-boosting haplotype of BCL11A (TCA+) or those carrying both HbF-boosting haplotypes (TCA+/CGC+). 
Regarding ACS and infection, non-carriers of both HbF-boosting haplotypes (TCA-/CGC-) had a significantly 
higher risk than children carrying only the BCL11A (TCA+) or HBS1L-MYB (CGC+) haplotypes. Carriers of 
both HbF-boosting haplotypes (TCA+/CGC+) did not show significant lower rate of ACS and infection. 
Cumulative incidence of ASS was lower but marginally significant (P=0.051) in children carrying only the 
HbF-boosting haplotype of BCL11A (TCA+/CGC-) than those carrying the HbF-boosting haplotype of 
HBS1L-MYB (TCA-/CGC+) or non-carriers of both HbF-boosting haplotypes (TCA-/CGC-). Our novel 
findings contribute to understand the multilocus interactions underlying molecular basis of major clinical 
phenotypes of SCA. 
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Abstract:  
Type I mucopolysaccharidosis is an autosomal recessive disease caused by mutations in the IDUA gene. The 
encoded lysosomal enzyme, α-L-iduronidase is responsible for degrading glycosaminoglycans (GAGs). 
Deficient enzyme activity leads to accumulation of heparan and dermatan sulfate GAGs, and increased 
lysosomes, both in size and quantity. The pathophysiological impacts are systemic, affecting the heart, the 
central nervous system, bones, and joint tissues. Current treatment, enzyme replacement therapy, has limited 
effectiveness, especially in poorly vascularized sites, such as the joints. The aim of the present study was to 
develop and evaluate the effectiveness of gene editing using CRISPR-Cas9 and a donor vector with the IDUA 
gene sequence for intra-articular administration in MPS I mice. Ten microliters of plasmid-associated 
nanoformulation were administered to the tibiofemoral joints of the treated group (n = 7). In the control group 
(n = 5), intra-articular injections of salina were conducted in the same way. On the seventh day after treatment, 
the animals were euthanized by exsanguination under deep anesthesia. The joint cavities were washed with 5 
microliters aliquots of phosphate buffered saline in a final volume of 100 microliters. Joint lavage was 
maintained at -80°C until fluorometric enzyme assay was performed. Results were performed using Welch's 
t-test with a P-value < 0.05. The mean enzymatic activity obtained from the synovial fluid of the treated 
animals was 3033 ± 2108, while in the control animals the enzymatic activity observed was 1043.65 ± 1298 
(p=0.03). We conclude that there is a statistically significant difference in the activity of the α-L-iduronidase 
enzyme in the synovial fluid between treated and untreated mice. This result suggests that in situ delivery of 
gene editing plasmids may be useful to address the joint disease in MPS I. Long term studies to assess 
functional aspects are underway. 
Palavras-chave: gene therapy; mucopolysaccharidosis type I; joint disease; ;  
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Abstract:  
Introduction: Systemic Lupus Erythematosus (SLE) is associated with a complex immune dysregulation and 
its pathophysiology involves a multifactorial interaction. Alteration in epigenetic patterns has been proposed 
as an important contributing factor to the development of autoimmunity. It is known that the obesity epidemic 
has affected almost all areas of health, including the management of patients with SLE. Thus, it is hypothesized 
that the long-term inflammatory consequences of SLE alone have a large impact, but in synergy with excess 
adipose tissue, the burden is even greater. There is evidence that environmental stimuli, such as dietary 
patterns, are capable of inducing changes in DNA methylation and that folic acid supplementation can modify 
its methylation profile. Thus, since the DNMT1 gene is responsible for encoding DNA-methyltransferase 1, 
an enzyme that catalyzes the transfer of methyl groups to specific CpG structures in DNA, actively 
participating in the methylation process, its increased expression is attributed to the increase in this process. 
Objective : To investigate the difference in the expression pattern of the DNMT1 gene in cell culture of 
adipocytes from patients with lupus and obesity, supplemented or not with folic acid. Methods: The cultured 
adipocytes were isolated from the adipose tissue of a female patient with lupus and obesity using the modified 
method of Rodbell, 1964, whose principle involves extracellular matrix breakdown and difference in density 
between cells as a separation factor. The adipocytes were then divided into 3 groups (cell cultures), one control 
group (not supplemented), and two groups supplemented with folic acid for different times, with one group 
exposed to supplementation for 48h and the other for 72h. After the determined periods for each group, RNA 
extraction was performed using the commercial extraction and purification kit RNeasy®, provided by Qiagen, 
and subsequent analysis of gene expression by qPCR using the StepOnePlus™ System equipment provided 
by Thermo Fischer Scientific to perform the technique. Results: It was observed that the expression levels of 
the DNMT1 gene in the group supplemented for 48h and for 72h were significantly higher (4x) in relation to 
the non-supplemented group (p<0.001). Conclusion: Our data show that folic acid supplementation in 
adipocytes increases DNMT1 gene expression, suggesting alteration in the DNA methylation pattern. A greater 
expression of DNMT1 may be related to a greater demand for the methylation process, thus opening space for 
new questions about target genes and inflammation factors. 
Palavras-chave: DNMT1; lupus; folic acid; ;  
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Abstract:  
O câncer de próstata (CaP) é considerado o segundo câncer mais comum entre os homens, seguido pelo câncer 
de pele não-melanoma. A vitamina D atua participando dos processos fisiológicos do corpo, entre eles a 
proliferação e a diferenciação celular. Mutações específicas no gene do receptor de vitamina D podem afetar 
a expressão do RNA mensageiro. O polimorfismo ApaI do receptor de vitamina D (VDR) tem sido associado 
como um fator de susceptibilidade para o CaP. Com o objetivo de associar o polimorfismo ApaI (rs7975232) 
do gene do receptor da vitamina D (VDR) e o câncer de próstata foram analisadas 130 amostras, sendo 52 
casos e 78 controles da região Sul da Bahia. As análises foram realizadas com o uso da técnica de PCR- RFLP, 
seguida de eletroforese em gel de agarose 3,0% e 4,5%, coloração com brometo de etídeo e visualizado em 
um fotodocumentador de luz UV. O software Genepop (versão 4.7.5) foi utilizado nas análises estatísticas. As 
frequências gênicas do alelo *A foram 61,5% para os casos e 57,1% para os controles, enquanto o alelo *C 
obteve frequências de 38,5% para casos e 42,9% para os controles. As amostras de casos e controles se 
encontram em desvio de Equilíbrio de Hardy Weinberg, por excesso de heterozigotos, provavelmente em 
consequência do tamanho amostral ou associação do polimorfismo com o CaP, no entanto nenhuma 
diferenciação gênica ou genotípica foi observada entre as amostras. Diante desses resultados, sugerimos 
ampliar os estudos utilizando um maior número de amostras miscigenadas da população brasileira para avaliar 
a real associação desse polimorfismo e o CaP, tendo em vista que os trabalhos relacionados ao tema ainda são 
escassos nesse tipo de câncer. 
Palavras-chave: Câncer de próstata; Polimorfismo ApaI; receptor de vitamina D; ;  
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Abstract:  
Fragile X syndrome (FXS) is the most common cause of inherited intellectual disability and monogenic autism 
spectrum disorder among men. It is mostly due to the expansion beyond 200 repeats of cytosine-guanine-
guanine trinucleotides present in the 5' UTR region of the FMR1 (fragile X messenger ribonucleoprotein 1) 
gene, which encodes FMRP. The mutation associates with chromatin condensation and FMR1 gene 
transcription repression, leading to lack or deficiency of FMRP. FMRP is functionally important in synaptic 
plasticity, and exhibits different isoforms with masses between 47 and 71 kDa, produced by alternative splicing 
of FMR1 transcripts and post-translational modifications. FMRP was demonstrated in vitro as a substrate for 
calpain 1, releasing an N-terminal fragment of nearly 44 kDa. Calpains are cysteine endopeptidases with 
calcium-dependent activity, controlling the function of protein substrates through regulated cleavage. Our 
affinity precipitation assays of rat forebrain followed by mass spectrometry identified calpain 1 and prolyl 
endopeptidase (PREP) in complex with FMRP isoforms 1 or 7. Both enzymes play roles in synapsis signaling. 
Furthermore, an antibody directed to a twelve-residue peptide encoded by FMR1 exon 12 detects on 
immunoblots a band of about 28 kDa. This band is unlikely due to alternative splicing but could possibly 
correspond to a C-terminal fragment of FMRP limited proteolysis. Therefore, calpain 1 and PREP are plausible 
enzyme candidates to proteolytically process full-length FMRP. This study aims to assess the effects of 
modulators of calpain and PREP activity on the amount of endogenous full-length FMRP isoforms. We 
initially tested the effects of calpain activity. Human embryonic kidney cells (HEK293T) were treated for 
varying duration with the calcium ionophore ionomycin, calcium chloride or calpeptin, a calpain inhibitor. 
FMRP protein levels were examined by Western blotting with antibodies directed to either, N- or C-terminus, 
and densitometry according to normalization by anti-α-tubulin antibody. Our preliminary data disclosed no 
evidence for endogenous FMRP susceptibility for calpain-1 processing in HEK293T. Ongoing studies 
interrogate additional cell lines and the activity of PREP on proteolytic processing of FMRP long isoforms. 
Palavras-chave: FMRP; Calpain 1; PREP; ;  
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Abstract:  
Gaucher Disease (GD) is a rare, autosomal recessive, lysosomal storage disease caused by pathogenic variants 
in the glucocerebrosidase gene (GBA1) resulting in a markedly decreased activity of the lysosomal enzyme b-
glucocerebrosidase (GCase). Enzyme replacement therapy is the gold standard for treating GD patients. Here, 
we investigate whether in silico molecular evolution can be combined with synthetic biology and gene therapy 
for the development of a new recombinant enzyme with higher activity. We developed novel GBA variants by 
introducing nonsynonymous mutations into the GBA gene obtained from two primate orders and two non-
primate orders from Cenozoic Era (Paleogene and Neogene Periods). These GBA variants are denoted as 
GBA-7, GBA-8, GBA-9 and GBA-12 and were cloned into lentiviral plasmids using synthetic biology 
approaches. Additionally, we obtained the wild-type GBA sequence from Homo sapiens, which is labeled 
GBA-Opt. To gain insights into the structural characteristics of these mRNA variants, we determine their 
secondary and tertiary structures using the ViennaRNA and 3dRNA platforms, respectively. In addition, we 
also aim to explore the differences in the transcriptional regulation using two different promoters: the CMV 
and the human elongation factor 1A (hEF1A). As a control, we have generated a construct that expresses the 
green fluorescent protein (GFP) gene under control of the same promoters. The characterization of these DNA 
constructs was performed using 293-FT human cell line. We generated a total of 166 293-FT cell lines with 
transient production of GBA (n=100), GBA + GFP (n=40), GFP (n=8), and included virgin cells (n=18). Out 
of the 100 GBA cell lines, 50 were utilized for real-time PCR analysis to investigate the transcription levels, 
while the remaining 50 were used to assess the enzyme-specific activity of GCase variants by fluorimetric 
assay. Quantitative real time PCR revealed that for 4 GBA transcripts (GBA-opt, GBA-7, GBA-9 and GBA-
12) under control of HeF1a promoter showed higher expression in 293-FT cells compared with CMV promoter 
(p < 0,05). Among the GBA variants, we observed that 293FT_GBA-7 cells express 5.2-fold higher transcript 
levels compared with 293FT_GBA-opt cells (p < 0,05). We also observed that GBA_7 mRNA exhibited the 
highest stability with a lower ΔG value (-844 ± 4.86 kcal/mol) compared with the other mRNA molecules (ex. 
GBA-Opt ΔG value = -832.47 ± 4.97 kcal/mol). In cells lines co-transfected with GFP and GBA, we observed 
that transfection efficiency was similar among the generated human cell lines. We also screened the cell lysates 
for GCase specific activity. We observed that 293FT_GBA-7 cells and 293FT_GBA-Opt cells produced 
496.00 (± 69.80) and 429.05 (± 63.80) nmol substrate hydrolyzed/ mg protein/ h, respectively. For the other 
transgenic 293-FT cell lines these values were lower. Also, for 293FT virgin cells this value was 128.70 ± 8.4 
nmol/mg/h, respectively (p = 0.014). These findings demonstrate the successful selection of GBA-7 through 
evolution guided-approaches and provide valuable insights into the development of a novel enzyme for 
Gaucher disease. The strategy utilized in this study, based on evolutionary principles can be applied to the 
investigation of potential treatments for other rare diseases. 
Palavras-chave: Gaucher Disease; in vitro molecular evolution; RNA secondary structure; GCase specific 
activity; human cell line 
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Abstract:  
Nutrigenetics is the area of nutritional genomics that describes the influence of genetic variability among 
individuals on nutritional needs, health conditions and risk for the development of diseases, studying the effects 
of DNA variations on responses to food intake. The peripilin gene (PLIN) associated with lipid storage in 
adipocytes interacts with food intake and predisposes to diseases such as obesity and type II diabetes, which 
are risk factors for gastric cancer (GC). Increased expression of homologous Src adapter protein 1 2B (SH2B1) 
is also related to obesity and disturbances in leptin and insulin, and may stimulate the carcinogenesis of some 
types of cancer, including GC. GC has high incidence rates in the state of Pará, higher than in other regions of 
Brazil. However, the evidence on the relationship between diet and genetic predisposition in this population 
has not yet been well elucidated. The objective of this research was to analyze the relationship between genetic 
variants and dietary in susceptibility to GC in a population from the Brazilian Amazon. It was a prospective 
case-control study, approved by CEP (3.460.414/2018) with 120 participants, 60 patients with GC and 60 
controls without cancer. Food consumption was rated using a semi-quantitative food frequency questionnaire. 
The selection of 26 single nucleotide variants (SNVs) in 23 genes was evaluated taking into account: 
xenobiotic detoxification actions, folate and vitamin metabolism, oxidative stress and inflammatory process. 
The genetic material (DNA) was extracted from peripheral blood using the commercial BiopurKit Mini Spin 
Plus kit. DNA concentration and purity were measured with a NanoDrop spectrophotometer and a Qubit 
fluorometer. SNVs were genotyped by allelic discrimination using TaqMan OpenArray Genotyping 
technology with a custom assay panel in QuantStudio12Flex™. To verify the accuracy, readability of the 
genotype data and quality, the TaqMan Genotyper software was used. Statistical analyzes were performed 
using SPSS software. From the logistic regression, a significant association was obtained between the rs894160 
variant, in the dominant model (TT++CT) of the PLIN gene, with the highest consumption of salt-preserved 
foods (SPF), processed meat (PM), ultra-processed foods (UPF) and refined grains (RG) for increased risk of 
GC. The dominant model (GG+AG), of the rs7498665 variant, in the SH2B1 gene, obtained a significant 
association with the highest consumption of SPF, CP, GR foods for the GC. This nutrigenetic study provided 
bases for the identification of risk factors and genetic markers. Two variants rs894160 (PLIN) and rs7498665 
(SH2B1) obtained significant results, contributing to perspectives for future studies to identify genetic profiles 
more susceptible to GC. Promoting in this way, the performance of precision medicine, associating it with a 
personalized care in individuals with a genetic risk profile, aiming at re-education and changes in the pattern 
of food consumption, providing improvements in the quality of life of admixed individuals in the Brazilian 
Amazon. 
Palavras-chave: Gastric cancer; PLIN; SH2B1; ;  
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Abstract:  
Introduction: Obesity is a chronic disease characterized by weight gain derived from an imbalance between 
energy consumption and expenditure. It is considered an important risk factor for pathologies such as diabetes 
mellitus, dyslipidemia, hypertension, atherosclerosis, and cancer. Nutrigenetics or nutrigenomics is the science 
that studies innate genetic variants that predict an individual's risk of developing metabolic pathologies. Studies 
have demonstrated that rs1801282 polymorphism of Gamma Peroxisome Proliferator Activated Receptor 
(PPARG) gene has an important role in the genetics of obesity. Aim: Evaluate the prevalence of the rs1801282 
PPARG and its contribution to obesity-related comorbidities in patients undergoing bariatric surgery, as well 
as the influence of environmental and behavioral factors. Methods: Observational, analytical, and prospective 
study with 75 patients undergoing bariatric surgery in a private hospital in São Luís, Maranhão. 
Anthropometric and sociodemographic data were collected directly from medical records. Genetic material 
was extracted from saliva samples and molecular analysis was evaluated by TaqMan probes in quantitative 
PCR (qPCR). A questionnaire was also applied to the participants addressing eating and behavioral habits as 
well as lifestyle. Statistical analysis was performed in GraphPad Prism software. Results: Women were 
majority among patients undergoing bariatric surgery (72%). The overall mean age was 37.1 years. Both 
weight and height were higher in men (p<0.0001) also resulting in a higher body mass index (BMI) (p=0.02). 
The surgical technique most used in male was the Bypass, different from what was observed in women, in 
which the Sleeve technique was the most used (p=0.009). Hepatic steatosis (HE) was the most observed 
comorbidity in patients (57.3%), being equally distributed between men and women. Diabetes mellitus (DM) 
showed equal prevalence among men and women as well as systemic arterial hypertension (SAH). The 
rs1801282 polymorphism wasn´t present in homozygosity (GG) in any of the patients. Heterozygous 
individuals (GC) represented 10.8% of the sample. The allele and genotype frequency of the polymorphic gene 
was similar between males and females. The occurrence of DM, SAH and EH comorbidities was not associated 
with the presence of the polymorphic allele in either sex. According to the questionnaire both men and women 
did not change their eating habits pre-surgery and did not have family adherence to healthier habits before 
surgery. More than half said they consumed fast and junk food (73.3%) and only 29.3% claimed to practice 
physical activity. 76% associated food with happiness and satisfaction and had a feeling of guilt for overeating. 
Conclusions: Men undergoing bariatric surgery had a higher BMI than women and the comorbidities 
associated with obesity DM, SAH and EH was not associated with the presence of the polymorphic allele in 
either sex. 
Palavras-chave: PPARG Polymorphism; Obesity; Comorbidities; Bariatric surgery;  
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Abstract:  
Genes and their variants combined with environmental factors contribute substantially to the emergence of the 
hypertensive phenotype. The G protein beta 3 subunit gene (GNB3) is responsible for the intracellular 
signaling process and its variants have been associated with susceptibility to arterial hypertension. The aim of 
this study was to determine the association of the GNB3 variant (rs5443:C>T) with arterial hypertension, 
biochemical measurements (renal function, lipid profile and glycemia), age and obesity in hypertensive and 
normotensive individuals from Ouro Preto/MG, Brazil. A case-control study was carried out with individuals 
recruited from the Laboratory of Clinical Analysis of the Faculty of Pharmacy of the Federal University of 
Ouro Preto (UFOP) who were submitted to an interview that included sociodemographic, clinical and 
behavioral data. Anthropometric measurements of weight, height and waist circumference were obtained using 
a bioimpedance scale, stadiometer and measuring tape, respectively. Blood samples were collected for 
evaluation of the biochemical and molecular profile. Biochemical analyzes were performed from the serum 
using UV/Vis spectrophotometry and ion-selective electrode. The identification of variants was performed by 
real-time PCR using the TaqMan® system in 310 samples (155 hypertensive and 155 normotensive). A 
multiple logistic regression model was used to identify factors associated with AH. The normality of 
continuous data was verified using the Shapiro-Wilk test. The analysis of parametric continuous variables was 
performed using the unpaired Student's t test; for nonparametric variables the Mann-Whitney test was used. 
P<0.05 was considered significant. All analyzes were performed using the STATA 13.0 software. The results 
showed the rs5443:C>T variant was not associated with arterial hypertension in the evaluated population 
(p=0.88). However, the T allele was more frequent in older hypertensive patients (p<0.001) and with higher 
BMI values (p<0.004). Regarding biochemical measures, the T allele was associated with high levels of 
triglycerides, glucose and uric acid in hypertensive individuals (p<0.05). These results show the importance of 
genetic diagnosis to prevent the causes and consequences of diseases and suggest that the GNB3 rs5443:C>T 
variant may be associated with changes in the biochemical profile of hypertensive individuals. Financing: 
Fapemig (APQ-03555-22), CNPq (310905/2020-6) and CAPES.  
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Abstract:  
SARS-CoV-2 is a single-stranded positive-sense RNA virus belonging to the beta-coronavirus genus and the 
Coronavidae family. Since its discovery in China in December 2019, this virus has rapidly spread worldwide, 
infecting thousands of people and causing death in approximately 2% of the infected individuals. One of the 
ways to prevent the spread of the virus is through the diagnosis and isolation of infected individuals. The 
method recommended by the World Health Organization for virus identification is nucleic acid amplification 
performed using equipment capable of real-time virus detection. The major challenge in conducting this 
diagnosis is the high cost of the materials used, which are typically imported. Moreover, this method does not 
allow for the molecular characterization of the virus to distinguish possible mutations. Considering the 
diagnostic limitations and the high rate of underreported COVID-19 cases in Brazil, the development of 
alternative methods enabling the identification of community infection in symptomatic and asymptomatic 
individuals is of utmost importance. The characterization of SARS-CoV-2 through genetic sequencing of the 
virus also allows for the identification of possible mutations that may affect the effectiveness of vaccines and 
therapeutic regimens. This project aims to standardize a qualitative molecular diagnostic method for the 
detection of SARS-CoV-2, using the gene encoding the viral envelope protein (E), and to investigate genetic 
polymorphism in samples collected in 2021 and 2022. A total of 1729 RNA samples extracted from the saliva 
of individuals in the Metropolitan Region of São Paulo, diagnosed as positive by RT-PCR and collected at the 
Federal University of ABC, are being used in this study. The research protocol for obtaining samples for 
SARS-CoV-2 genetic studies was approved by the Ethics Committee on Human Research of UFABC (CAAE 
39420920.1.0000.0082). Firstly, complementary DNA (cDNA) synthesis was performed on the 1729 samples, 
and the quality of the obtained cDNA was verified by amplifying a 430 bp fragment of a human mitochondrial 
gene. Oligonucleotides based on variants of the ABC Paulista virus were synthesized for amplification of the 
gene encoding the E protein of SARS-CoV-2. The standardization of the PCR reaction for amplifying the gene 
encoding the E protein was performed with positive samples, and tests are being conducted using the cDNA 
from the 1729 positive samples for SARS-CoV-2 by RT-qPCR. The results obtained demonstrate that the 
methodology used with self-collected saliva samples on cotton is effective for the qualitative PCR detection 
of SARS-CoV-2 genes, enabling the investigation of the genetic diversity of the virus directly from clinical 
samples. 
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Abstract:  
Intellectual Disability (ID) is characterized by significant limitations in intellectual functioning and adaptive 
behavior. Genes located at the X chromosome play a crucial role in ID, as the number of males with ID exceeds 
that of females by 30%. X Chromosome Inactivation (XCI) occurs in females due to the presence of an extra 
X chromosome. However, approximately 12-23% of X chromosome genes escape XCI, making pathogenic 
variants detrimental regardless of whether they are in the active X (Xa) or inactive X (Xi) chromosomes. 
Moreover, there is an excess of escape genes involved in neurocognitive function, although little is known 
about X chromosome genes that may cause ID in females. The main purpose of this study was to identify 
candidate escape genes on the X chromosome that may be associated with ID in females using computational 
tools. Using data mining approaches, experimental studies that analyze the XCI statuses of X chromosome 
genes in different tissues were selected. The generated data were compiled and updated according to current 
nomenclature. Genes considered as escape genes from XCI in at least three studies, as well as those escaping 
XCI in the brain, were selected. Enrichment analyses were performed to identify biological processes, 
molecular functions, cellular components, and diseases related to these escape genes. Finally, co-expression 
module analyses and protein-protein interaction network of the selected genes with previously related ID genes 
were conducted to identify new candidate genes. In total, 92 genes were identified as escape genes in at least 
three studies and 33 as brain-expressed escape genes. Enrichment analyses for the escape genes revealed 
significant activities in arylsulfatases, sulfatase esterases, histone demethylases, and transduction-related 
processes. Additionally, the terms "intellectual disability" and "X-linked intellectual disability" were 
significantly associated with escape genes, reinforcing the importance of these genes in this phenotype. Seven 
relevant co-expression modules were identified in the brain, six in the cerebral cortex, and five in the 
cerebellum. These modules were associated with terms such as "histone modification," "covalent chromatin 
modification," "NADH dehydrogenase complex," and "gene expression regulation," which are directly related 
to ID. In the protein-protein interaction network, seven brain-expressed escape genes that are coexpressed and 
directly interact with genes previously related to ID were ratified as new potential candidates related to this 
condition. These results suggest that variants in genes that escape XCI may be relevant and underestimated 
causes of ID in females. Furthermore, the candidate brain-expressed escape genes found may serve as 
promising candidates for future experimental studies in ID cohorts. 
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Abstract:  
Introduction: Head and neck squamous cell carcinoma (HNSCC) includes a varied group of neoplasms, and it 
is the eighth most common in the world. Different genes and epigenetic mechanisms are associated with the 
development of this cancer, such as peroxisome proliferator-activated receptors (PPARs) that regulate cell 
differentiation, and lipid metabolism and homeostasis. Deregulation of microRNAs that regulate the 
expression of PPAR has been associated with to tumors development . Objectives: The aim of this study was 
to analyze the regulation of the PPARα gene through the miR-9, miR-17-5p and miR-21 miRNAs in samples 
of HNSCC cell lines. Methods: The HNSCC cells used were from the oral cavity (HN13) and pharynx (FaDu)., 
Transfection assays were performed in 24-well plates for 48h, containing around 80,000 cells/well, using 100 
µL of Opti-MEN medium (Invitrogen), 500 µL of DMEM medium suplemented with antibiotic and 
antimycotic (1%) (GibcoTM), 1 µL of LipofectamineTM RNAiMAX Transfection Reagent (Invitrogen) and 
10mM of mimetic for each of the miRNAs miR-9, miR-17-5p, miR-21, positive and negative control. After 
transfection, total RNA was extracted using Tryzol (Applied Biosystems). Gene expression analyzes was 
performed by quantitative polymerase chain reaction (qPCR) method using PPARα TaqmanTM Gene 
Expression Assay (Thermo Fisher Scientific) and GAPDH and RPLPO (Thermo Fisher Scientific) as reference 
genes. The negative control was used as reaction normalizer. Results: The results showed that there was a 
reduction in the PPARα gene expression for HN13 cells, showing a decrease of 40% for miR-9 (p=0.031), 
30% for miR-17-5p (p =0.035) and 25% for cells transfected with miR-21 (p=0.031). For the FaDu cell line, 
the PPARα expression was down-expressed after transfection with miR-9 (50%, p=0.031), followed by miR-
21 (25%, p=0.031) and miR-17-5p (23%, p=0.093), although not significant for the miRNA-17. Conclusion: 
The study shows that miR-9 and miR-21 possibly regulate the PPARα gene expression in HN13 and Fadu cell 
line. However, miR-17-5p regulates PPARα only in the HN13 cell line.  
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Abstract:  
Introduction: Systemic lupus erythematosus (SLE) has been related to a series of highly complex imbalances, 
with environmental, genetic and epigenetic factors participating in its pathophysiology. It is known that the 
association between obesity and SLE is related to a worse prognosis for the patient, mainly due to the 
exacerbation of inflammatory processes. Although obesity has a significant prevalence among patients with 
SLE, studies regarding this association between SLE and obesity are still scarce and there is a gap regarding 
the epigenetic alterations between these diseases. Among the main existing epigenetic mechanisms, it is worth 
highlighting the DNA methylation process, which occurs when a methyl group is added to the 5' position of 
the cytosine ring in a DNA sequence, by enzymes called DNA methyltransferases (DNMTs), silencing the 
genetic information that would be expressed. Therefore, it is necessary to understand the modulation 
mechanisms of the DNMT1 gene, since it has a direct influence on the methylation processes related to lupus 
erythematosus and obesity. Objective: To investigate the difference in DNMT1 gene expression levels in 
adipose tissue samples from patients with eutrophic and obese SLE. Methods: Samples of subcutaneous 
adipose tissue were collected from biopsies in the umbilical region of eutrophic female patients (n=11; age: 
30.3±4.5 years; BMI: 35.5±6.0 kg/m² ) and with obesity (n=10; age 22.7±2.7 years; BMI: 37.0±7.2 kg/m²). 
After collection, RNA extraction was performed using a commercial RNeasy Mini Kit (Qiagen), quantified by 
absorbance (at a ratio of (260nm/280nm) in the Nano Vue Plus and subsequent analysis of gene expression by 
qPCR using Taqman probes in the 'StepOnePlus ™ System' supplied by Thermo Fischer Scientific. The data 
obtained from the qPCR reaction were expressed as a cycling threshold or Cycle threshold (Ct) represents a 
baseline of fluorescence detection. Finally, to verify difference between groups, t test was used for independent 
samples (p<0.05) Results: It was observed that the expression levels of the DNMT1 gene in the group of 
patients with lupus and obesity were significantly higher (2x) in relation to the group of eutrophic patients 
Conclusion: The data obtained suggest that patients with obesity-associated lupus have a higher expression of 
the DNMT1 gene compared to eutrophic lupus patients, which demonstrates patterns of gene-specific 
methylation levels, since DNMT1 is directly related to silencing of genes for both immuno-metabolic and 
inflammatory processes. 
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Abstract:  
Diabetic kidney disease (DKD) is a common microvascular complication that affects 40% of patients with 
diabetes mellitus (DM). Emerging evidence suggests a role for several polymorphisms in the development of 
DKD. In this context, studies have been investigated polymorphisms in genes related to pathways and 
mechanisms involved in DKD, such as ARHGAP22 and ELMO1. However, the results are still inconclusive. 
Thus, the aim of this study was to investigate the association between rs3844492 polymorphism in the 
ARHGAP22 gene and rs741301 polymorphism in ELMO1 gene with DKD in patients with type 2 DM (T2DM). 
The sample comprised 868 patients with T2DM and DKD (cases) and 347 patients with T2DM of more than 
10 years' duration, but no DKD (controls). The polymorphisms were genotyped by real-time PCR using 
Taqman probes. Frequency of the rs3844492/ARHGAP22 G/G genotype was 17.9% in the control and 15.6% 
in the cases (p = 0.057). Interestingly, the presence of the G allele was associated with decreased in TFGe (p 
= 0.011) and increased of the creatinine levels (p = 0.010). Moreover, no difference was found in the 
rs741301/ELMO1 genotype frequency between T2DM controls and DKD patients (p = 0.690). However, the 
presence of the C allele of this polymorphism was associated with higher levels of creatinine in patients with 
T2DM (p = 0.023). In conclusion, we reported the association of rs3844492/ARHGAP22 and 
rs741301/ELMO1 polymorphisms with markers of renal function (creatinine and TFGe) in T2DM patients 
from a Brazilian population. 
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Abstract:  
It is estimated that 5 to 10% of cancer patients carry a hereditary cancer predisposition syndromes (HCPS). 
Though a set of these patients fulfilled the classic clinical criteria of HCPS, several do not present mutations 
in the main genes already described in these syndromes. Therefore, we aimed to identify germline variants in 
patients with breast and colorectal cancer with family and-/or personal history of these tumors. Whole exome 
sequencing was performed to investigate germline alterations in six patients that fulfill the criteria of hereditary 
breast and ovarian cancer (HBOC). Five patients had colorectal cancer. Seven relatives of three families were 
also included in the study. The detected variants were annotated and filtrated using the VarSeq v.2.2.2 software 
(Golden Helix, Bozeman, MT). Rare variants (<1%) that underwent quality control and that were not classified 
as benign or possibly benign were selected for subsequent analyses. Rare copy number variants (CNVs) (p 
<0,001) were also investigated. The findings were compared with germline alterations described in cancers 
(https://cancer.sanger.ac.uk/census). Six variants were pathogenic (P), alongside five probably pathogenic 
variants (LP), 2121 variants of uncertain significance (VUS), and 1848 CNVs. ZDHHC11B c.780C>G (P) e 
XPC c.2348C>T (VUS) present in Family 1 members may have a role in hereditary cancer predisposition. In 
Family 2, no candidate variants for hereditary cancer predisposition were identified. However, two family 
members presented CNVs in BCL3 (19q13) and CARD11 (7p22.2), coinciding with fragile site regions. All 
tested individuals of Family 3 presented the LP variant NOS3 p.Pro115Glyfs*3, a candidate gene for cancer 
risk. The Family 3 index patient presented a heterozygote loss in ROBO1 and ROBO2 genes, which have been 
previously described in breast and colorectal hereditary cancer syndrome. The twin sister of family 3's proband 
(not affected) presented heterozygous loss in MUTYH (P), a gene associated with a higher risk of developing 
colorectal cancer and adenomatous polyps. Family 3 members presented deletions in fragile site regions 
(MACROD2, LRP1B, DMD, PTPRD). Two probands (patients 11 and 13) presented heterozygous deletion of 
the PMS2 gene, which is associated with Lynch Syndrome, and gains of POLE2, a gene associated with 
hereditary colorectal cancer. Patient 12 presented WRN c.95A>G, a candidate gene for hereditary cancer 
predisposition. Patient 13 also carried the variant PTCH1 c.140G>T, previously associated with HBOC. Six 
probands presented variants in genes described as therapeutic targets or prognosis related Germline variants 
and CNVs with a potential risk of developing SPHC were identified. Additionally, alterations in genes 
previously described as prognostic markers and-/or actionable treatment targets were also identified. 
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Abstract:  
Alzheimer's disease (AD) is a multifactorial neurocognitive disorder with an irreversible clinical outcome that 
is increasingly prevalent in the worldwide population. Genetic studies have been reported that the strongest 
risk factor for late-onset AD is the E4 allele of the apolipoprotein (APOE) gene. This allele encodes an 
abnormal apolipoprotein that disrupts cholesterol catabolism, leading to pathophysiological processes. In this 
context, several works have investigated this gene. However, codon usage bias (CUB), an essential element 
for gene expression, remains underexplored. Although being defined as degenerate, the genetic code exhibits 
a non-uniform codon usage in amino acid encoding, as the frequency of synonymous codon usage is 
disproportionate. Additionally, the differential usage of synonymous codons does not result in silent mutations 
but rather interferes with RNA processing, translation accuracy, and protein folding. Thus, the aim of our study 
was to analyze the CUB in the APOE gene and its implications to contribute to the knowledge of genetic and 
molecular aspects of AD. To perform this quantitative evaluation of CUB, the coding region of the reference 
sequence NC_000019.10 was obtained from the GenBank database and inputted into the Codon Usage 
Similarity Index (COUSIN) software, which compares the sequence based on a specific codon usage table for 
Homo sapiens. The following indices were calculated: 1) GC content at the third position (GC3s), which 
reflects the variation of nitrogenous bases; 2) Effective number of codons (ENc), which assesses the extent to 
which the gene deviates from uniform codon usage for each amino acid; 3) Codon Adaptation Index 18 (CAI 
18), which measures the adaptation to the 18 most frequent synonymous codons in the human species; and 4) 
Frequency of optimal codon (Fop), which determines the ratio between the frequency of optimal codons and 
the total number of synonymous codons. Our results showed a predominance of codons ending in G or C 
(%GC3S=89.623%), indicating greater stability of DNA strand bonds in this gene. The obtained ENc was 
32.303, and the CAI 18 was 0.876, showing a high bias (ENc values ≤35) and lower codon degeneracy (CAI 
18 close to 1). The calculated Fop was 0.678, which ranges between 0 and 1, with higher values indicating 
increased usage in coding for the reference organism. Therefore, we can conclude that the reference coding 
sequence of the APOE gene revealed a moderate bias in codon usage, indicating an evolutionary preference 
for specific codons considered optimal. Then, in the case of silent mutations, this preference may interfere with 
gene expression and APOE synthesis, potentially contributing to the risk associated with the E4 allele. Finally, 
it should be emphasized that understanding CUB is relevant for comprehending the molecular mechanisms 
involved in neurodegenerative pathology. These findings may also provide insights for potential therapeutic 
targets in the area of pharmacogenomics. 
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Abstract:  
Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease that develops due to the progressive loss 
of upper and lower motor neurons. In 90% of cases, ALS is sporadic (sALS) and in 10% of cases, it is familial 
(fALS). Currently, more than 30 genes and loci have been associated with fALS and sALS. Approximately 
70% of the mutations that contribute to fALS have already been identified, but cases of sALS have many 
genetic factors contributing to the development of the disease and so far few mutations have been described, 
despite the technological advances in identification and analysis methodologies. Additionally, studies suggest 
that there are epigenetic alterations, such as DNA methylation, involved in the development of the disease. 
The objective of this work was to investigate the methylation pattern of the promoter region of the C9ORF72 
gene in patients with ALS and, through in silico studies, investigate the relationship of the alterations found 
with the risk and progression of the disease and with the survival of the patients. The study has local and 
national research ethics committee approval. The methodology proposed for this study was the collection of 
epidemiological and clinical data from 40 patients with a definite diagnosis of ALS, oral swab collection, DNA 
extraction, conversion of DNA samples with sodium bisulfite, PCR, pyrosequencing and in silico analysis of 
the results. Buccal swabs were also collected from 10 control individuals (without the disease). So far, data 
collection and sample processing steps have been carried out, including pyrosequencing. It was possible to 
determine the methylation pattern of the C9ORF72 gene for 29 patients. Of these, 7 showed hypermethylation 
in the analyzed CpG regions. Comparatively, all control individuals presented methylation equal to 0% in the 
same investigated regions. Hypermethylation in C9ORF72 can lead to loss of function of this gene contributing 
to the development of ALS, but we are still evaluating other aspects in our sample and comparing with the 
literature. Regarding epidemiological data, 26/40 patients had spinal onset disease, while 14/40 patients had 
bulbar onset, similar to what is found in the literature. The average age of onset of the disease was around 56 
years and regarding family history, 34/40 patients had sporadic ALS and 6/40 had familial type, in agreement 
with data previously described in the literature. Regarding survival, most patients have had the disease for at 
least five years. We are currently analyzing all clinical, epidemiological and molecular data in order to 
understand their contribution to disease development, risk and progression and patient survival. Mechanisms 
involving aberrant DNA methylation may be relevant to ALS pathobiology and therapeutic direction. Despite 
advances in research to find factors associated with ALS and more effective treatments, this disease remains 
complex and with low patient survival. 
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Abstract:  
Introduction: Plasmodium vivax malaria is an infectious hemoparasitosis, transmitted by vector, with great 
relevance for the Brazilian Amazon region. Primaquine is the antimalarial available to prevent relapses of P. 
vivax malaria and needs to be biotransformed by enzymes such as CYP2D6, which has great polymorphic 
potential, which affects the pharmacokinetics of primaquine. In addition, G6PD enzyme deficiency in malaria 
patients makes blood cells more susceptible to primaquine hemolysis. Objective: This study aimed to evaluate 
the influence of CYP2D6 metabolism in G6PD deficient individuals in the Brazilian Amazon. Methodology : 
This is a case-control study based on the study by Nascimento et al . 2022 with data collected in seven states 
of the Brazilian Amazon between 2015 and 2018. G6PD-deficient patients with results based on the fluorescent 
spot test (FST) who reported hemolysis and use of primaquine were included as cases, and G6PD-deficient 
individuals who used primaquine and did not report hemolysis during the malarial episode were included as 
controls. Genotyping tests for CYP2D6 were performed using the real-time PCR technique. Result : Among 
the 14,838 men participating in the macro-study, 100 cases and 143 controls were included. The mean age 
between cases and controls was between 37.5 (95%CI, 30.0-47.0) and 36.0 (95%CI, 27.0-49.0). The most 
common educational level was medium among cases (47%) and elementary among controls (60.1%) (p 
=<0.001). Cases averaged 3.5 episodes and controls averaged 2 episodes of malaria (p =<0.001). Of the 
participants interviewed, 11.9% (n=17) of the control group could not say whether they had jaundice and 5% 
(n=5) of the case group had previously required blood transfusion. Of both groups, 95.5% did not feel sick and 
4.5% reported having symptoms of another disease. G6PD-deficient participants were classified with the 
intermediate phenotype at its highest frequency (n=140; 57.6%) and with the African A- variant (cases n=40; 
40.0% and controls n=54; 38.3%) . There was recurrence in 4 participants (cases n=2;2.0% and controls 
n=2;1.4%) . There was no significant difference between groups regarding ethnicity, area of residence and 
length of residence .This study is expected to contribute to filling the gap on the knowledge of the influence 
of altered CYP2D6 metabolizers in G6PD deficient and in the occurrence of hemolysis .  
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Abstract:  
Reparative proliferative processes, such as osteomyelitis, have the potential for malignant transformations. 
There are reports of the involvement of the H19, a tumor suppressor gene, located on chromosome 11p15.5 
and which undergoes genomic imprinting, in cases of osteosarcoma and bone regeneration. The objective of 
this study was to analyze the methylation of the Differentially Methylated Region of the H19 gene (H19DMR) 
in three cases of osteomyelitis. Peripheral blood and samples of the lesions were collected during surgery from 
three patients. We extracted DNA from peripheral blood cells, and from suspended cells obtained from lesion 
cell culture. We analyzed DNA methylation by real-time PCR associated with methylation-sensitive restriction 
enzyme. Normal methylation of H19DMR was considered at values between 35 and 65%. In the case of more 
aggressive osteomyelitis (Patient 1), hypomethylation of H19DMR was evidenced both in peripheral blood 
(22%) and in the lesion (27%), where clonal monosomy of chromosome 11 was also detected by cytogenetics 
analysis (GTG banding) of metaphases obtained from cells of the lesion. The two other cases, Patients 2 and 
3, presented more benign progression of the lesion and DNA methylation in blood of 46 and 34%, and in the 
lesion of 33 and 64%, respectively. Despite the reduced number of cases, the results look promising for the 
investigation of epigenetic biomarkers of prognosis in cases of bone reparative processes. 
Palavras-chave: epigenetics; bone; ICR1; ;  
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Abstract:  
Title: Untangling the threads of South America's Indigenous Diversity: Genomic Insights from Ancient 
Settlements to European Contact Author: Marcos Araújo Castro e Silva Introduction The American continent 
holds a unique place in human history because it was the last to be populated by humans and has witnessed 
the largest-ever human migrations and demographic shifts in the last five centuries. Indigenous Americans 
(IA) exhibit some of the lowest levels of genetic diversity observed in human populations, owing to serial 
population bottlenecks that occurred during the human dispersions from their African roots, as well as the 
catastrophic consequences of European colonization (Adhikari et al. 2017). In spite of this, present-day 
indigenous peoples, particularly those in South America (SA), display an exceptional high level of cultural 
diversity, with SA standing out as the most linguistically diverse region globally, accounting for approximately 
one-quarter of the world's linguistic diversity (Campbell and Grondona 2012). The unprecedented 
demographic and evolutionary history of the IA, including fast adaptation to various and diverse environmental 
challenges during the initial peopling, and the massive death toll caused by newly-introduced pathogens after 
European arrival, make IA populations extremely valuable for genomic studies focused on unraveling the 
influence of demographic processes and natural selection on genetic diversity and its implications for human 
health. Despite their significance, SA indigenous peoples have faced neglect and continue to be largely 
underrepresented in research concerning the genetic variability of human populations. This lack of 
representation greatly hampers our ability to comprehensively study the genetic history of these groups and 
hinders the transfer of knowledge regarding the connections between genetic and phenotypic variations, 
including those that hold medical significance. In this perspective, the primary objective of this work was to 
enhance the representation of IA peoples from diverse ecoregions in Brazil in evolutionary genomics studies. 
This was achieved through comprehensive sampling, genotyping, and examination of the genetic diversity of 
139 individuals belonging to 9 distinct ethnic groups in the country. This work stands as the most extensive 
and comprehensive genomic investigation conducted to date on the indigenous populations of Brazil. It 
encompasses a wide range of aspects concerning their evolutionary and demographic history, tracing back to 
the initial settlement period and exploring the dynamics and population expansions during the late Holocene. 
Additionally, it delves into the profound impacts of European colonization. This study relies on cutting-edge 
fine-scale analysis of genetic data from modern populations and augments its findings by studying publically 
available genomes of ancient individuals. Through this multifaceted approach, this work provides invaluable 
insights into the genetic heritage and population histories of Brazil's indigenous communities. This work has 
yielded significant outcomes, leading to the publication of three articles in renowned international journals, 
with two articles featured in PNAS and the third in MBE, which are further discussed in the following sections. 
These publications have garnered substantial attention, with the articles presented here ranking among the top 
1%, 4%, and 3% respectively, in terms of accessibility since their release (Altimetric consulted on June 7, 
2023). Moreover, they have attracted considerable coverage in both national and international media outlets, 
highlighting the significance of the findings. This work has also received prestigious recognition, including 
the CAPES Thesis Award 2022 (Brazilian Ministry of Education) for best thesis in the field of Biological 
Sciences ("CIÊNCIAS BIOLÓGICAS I") and the prize for best thesis at the University of São Paulo in the 
same field. I am also honored to have been recognized by the American Society of Human Genetics, receiving 
the Trainee Paper Spotlight Award for the article on the Tupi Expansion. This esteemed recognition 
underscores the significance of the research and its impact on the field of human genetics. Deep genetic affinity 
between coastal Pacific and Amazonian natives evidenced by Australasian ancestry. Impact factor: 12.779. 
High Attention Score compared to outputs of the same age (99th percentile in Altmetric). Highlights in media 
outlets: Science News and Pesquisa FAPESP. DOI: https://doi.org/10.1073/pnas.2025739118. All Native 
American populations, both ancient and contemporary, have been found to originate from a common ancestral 
group that entered the Americas around 16,000 years ago during the Last Glacial Maximum (LGM) via the 
emerged lands of Beringia (Willerslev and Meltzer 2021). It is believed that after their arrival in the continent, 
the Native American ancestors diverged into two main lineages: the Northern Native American (NNA) and 
Southern Native American (SNA) lineages. However, there are exceptions to this general pattern. Specifically, 227
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indigenous populations residing in the northern regions of North America, who speak Na-Dené and Eskimo-
Aleut languages, have shown evidence of additional genetic contributions from East Asian populations 
(Willerslev and Meltzer 2021). Furthermore, there are additional exceptions observed among certain 
Indigenous American (IA) groups residing in the Amazon and Central Brazilian Plateau. These particular 
groups exhibit a notably higher genetic similarity with native populations from South Asia, Melanesia, and 
Australia (Raghavan et al. 2015; Skoglund et al. 2015). This discovery suggests the presence of previously 
unknown genetic contributions that have shaped the ancestral makeup of South American indigenous 
populations. These exceptions underscore the complexity and diversity of IA genetic histories, emphasizing 
the need for further research to comprehend the extent and nature of these genetic contributions and their 
implications. Our research focuses on this intriguing genetic similarity detected between indigenous South 
American (SA) groups and Australasian populations, which remains one of the key unanswered questions 
about the peopling of the Americas. Previous models have hypothesized the existence of an unsampled 
population referred to as "Ypikuéra" or "Y," which may have contributed to the genetic diversity of Native 
Americans (Skoglund et al. 2015). In our study, we conducted a thorough analysis of a diverse and extensive 
genome-wide dataset encompassing SA indigenous populations, allowing us to gain valuable insights into this 
genetic signal (Figure 1). Our findings reveal that this genetic signal extends beyond the Amazon region, 
encompassing populations in various regions such as the central Brazilian plateau (Xávante), the southern 
region of the Center-West of Brazil (Guaraní Kaiowá), and even the Pacific coast (Chotuna) (Figure 1AB). By 
applying f-statistics analyses, we have been able to establish the widespread distribution of this genetic signal 
throughout SA, expanding our understanding beyond previous knowledge and highlighting its presence on 
both sides of the Andes mountain range (Figure 1) (Castro e Silva et al. 2022a). Notably, admixture graph 
models with the strongest statistical support (Figure 1CD), which can account for the presence of the 
Australasian affinity signal in the Pacific coast region, suggest that the dispersal of this ancestry occurred 
through an initial occupation along the Pacific Ocean coast (Castro e Silva et al. 2022a). 

Figure 
1 - The Y-population contribution to South American indigenous populations. (A) Maximum Z values per 
population interpolated with the inverse distance weighting method. (B) Distribution of all estimated Z values 
(y axis) for each "Z" population (x axis) as violin and box plots. In B, the black dots represent outliers, and the 
red dashed lines indicate the Z-value thresholds of Z = ?3 and Z = 3. To investigate these genetic affinities, we 
create admixture graphs (C) by adding the Pacific coastal groups Sechura, Chotuna, and Narihuala (Pac_Cos) 
to the previously published model proposed by Skoglund et al. (Skoglund et al. 2015), and (D) by adding 
Xavánte and the Pacific coast, followed by Suruí and Karitiana. Population histories and genomic diversity of 
South American natives. Impact factor: 16.24. High Attention Score compared to outputs of the same age (96th 
percentile in Altmetric). Highlights in media outlets: Pesquisa FAPESP. DOI: 
https://doi.org/10.1093/molbev/msab339. The settlement of humans in SA dates back approximately 15,000-
14,000 years BP (Willerslev and Meltzer 2021). Over time, different groups of people migrated into and within 
SA, leading to intricate interactions among themselves and with the environment. This has resulted in complex 228
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ethnolinguistic and genetic relationships that are not yet fully understood. Precontact America was home to 
large and culturally diverse populations (Goldberg et al. 2016), however during the European colonization 
period the human landscape of SA was completely reshaped, by a extermination of most of these groups and 
erasure of languages and culture (Adhikari et al. 2017). The consequences of the European invasion and 
colonization to the genetic diversity of SA indigenous peoples are still largely unknown. It is important to note 
that there is a disparity in the representation of studies focusing on different populations. Research on Andean 
populations is relatively overrepresented compared to studies on Amazonian populations, which have been 
among the least studied groups thus far. As a result, there is a significant lack of genetic information concerning 
the role of Amazonian and other eastern SA populations in the continent's settlement and their relationships 
with other linguistic and geographical groups over time, particularly across the Andes-Amazonia divide 
(Pearce et al. 2021). Moreover, there is limited understanding of cultural and genetic exchanges within and 
between groups from these diverse regions. In our study, we conducted a detailed analysis of the population 
and demographic history of SA indigenous peoples. Our goal was to look into the genetic diversity distribution 
in these populations and how different processes and forces influenced it. To achieve this, we analyzed 
genomic data from a total of 58 different populations representing various regions, including the eastern and 
western Amazon, the Brazilian tropical savanna (Cerrado), the Atlantic coast, the Andes, the Pacific coast, and 
Mexico. Our genetic distance analysis challenges previous assumptions of a sharp genetic divide between 
Andean and Amazonian populations. Instead, the presence of a clinal genetic variation is supported by the 
inference of a moderate correlation between the first two dimensions of a multidimensional scaling (MDS) of 
genetic distance with latitude and longitude, being further supported by a correlation between at least one 
principal component of the genetic variation present in modern IA groups and longitude (Castro e Silva et al. 
2022b). Interestingly, we also demonstrated a significant difference (Mann-Whitney U test) in genetic diversity 
(as measured by inbreeding coefficient) between groups in eastern and western SA, as well as between groups 
in eastern SA and Mesoamerica (Castro e Silva et al. 2022b). Additionally, a correlation between the 
inbreeding coefficient and longitude was inferred, with an increase in the inbreeding coefficient from west to 
east. This longitudinal pattern of genetic variation and diversity levels, was likely shaped by a combination of 
geographical isolation and the effects of serial population bottlenecks during the continent's initial peopling. 
These results underscore the complex interplay between isolation by distance and historical demographic 
events, particularly population bottlenecks, in shaping the genetic diversity of indigenous communities. 
Furthermore, molecular variance analyses (AMOVA) indicate that populations are genetically homogeneous 
but differentiated from each other, a pattern expected for relatively small and isolated populations that have 
experienced significant genetic drift and low levels of gene flow (Castro e Silva et al. 2022b). Additionally, 
we identify a noteworthy case of linguistic replacement among the peoples of the western Amazon, 
exemplifying the richness and potential of interactions and cultural exchanges that occurred between 
indigenous populations in the pre-Columbian era. Our results also demonstrate that the distribution of genetic 
diversity in SA is more complex than what could be explained by a model of division between the Andes and 
Amazon. We can identify the existence of 3 to 4 main groups with higher genetic similarity in each region 
(Figure 2AB) (Castro e Silva et al. 2022b). In the west, there is a division between the northern, southern, and 
central portions of the Andes, with populations from the Pacific coast grouping with the latter. In the east, we 
can identify the Guaraní, Jê, and a third component maximized in the populations of the southeastern Amazon 
(Tupí and Karib). Finally, the groups from the western Amazon, including those from the eastern Andean 
slopes, appear to be composed of a mixture of ancestries from the east and west. The European colonization 
of SA starting in the 15th century having profound consequences. It resulted in a significant decline of 
indigenous populations and extensive intermixing between indigenous Americans (IA), European colonizers, 
and enslaved Africans. This historical process not only led to a drastic reduction in the genetic diversity of IA 
but also obscured and marginalized their narratives to a large extent. Here we show that the proportions of 
European and African ancestry in indigenous communities vary considerably, influenced by a range of 
historical and cultural factors (Adhikari et al. 2017). We also estimated a maximum European contribution of 
24.95%, with an average of 6.21%, while the highest estimated African contribution is 11.63%, with an average 
of 1.15% (Castro e Silva et al. 2022b). Furthermore, most communities with no inferred non-native ancestries 
are located in the Amazon region, suggesting that it served at least partially as a refuge from the effects of 
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colonization. Figure 2 - Genetic structure and 
postcontact population collapse of IA populations. An unsupervised admixture analysis with the number of 
putative ancestry components (K) ranging from 2 to 10 was applied to the LD-pruned set of unrelated Native 
Americans and the results with K?=?9 are shown here, which is the highest K where a consensus was obtained. 
(A) Mean putative ancestry component estimates per group plotted in their approximate sampling locations. 
(B) Bar plot of the individual ancestry component estimates. (C) Identity-by-descent (IBD) genomic segments 
present in genomic regions with IA local ancestry were identified and used to infer the Ne history of each 
major linguistic group from SA (left) and Mesoamerica/Aridoamerica (right). Shaded areas show a 95% 
bootstrap confidence interval and the vertical red line indicates the arrival Europeans at 20 gBP (approximately 
1500 CE). Most strikingly the consequences of colonization are evident in the inferences of effective 
population size (Ne) history of Native American groups. In the post-contact period, which began 
approximately 18-20 generations ago, a drastic population decline is observed, with an average Ne reduction 
of 90.38% among IA (Castro e Silva et al. 2022b) (Figure 2C). The highest population reductions are estimated 
for indigenous groups in Mexico and eastern SA, highlighting the greater impacts of the colonization in these 
regions (Figure 2C). Through these findings, this work expands our knowledge of the genetic, demographic, 
and regional complexities inherent in the history of IA peoples. Most notably, it makes significant contributions 
to our understanding of the devastating impact of European colonization on IA populations. Genomic insight 
into the origins and dispersal of the Brazilian coastal natives. Impact factor: 11.205. High Attention Score 
compared to outputs of the same age (97th percentile in Altmetric). Highlights in media outlets: The Scientist 
and Pesquisa FAPESP. DOI: https://doi.org/10.1073/pnas.1909075117. The Tupí Expansion is arguably the 
largest demographic event of the Late-Holocene in eastern SA, both in terms of its scale and impact to present-
day populations. Linguistic, archaeological, and genetic evidence supports a common origin in the 
southwestern Amazon (Madeira Guaporé Region) for the diverse Tupí language family (Noelli 2008). The 
southeastern Amazon, between the Xingu and Tocantins rivers, served as the dispersal center for the Tupí-
Guaraní, exhibiting the greatest linguistic and cultural diversity (Almeida and Neves 2015). Multiple 
hypotheses have been proposed for the dispersal of the Tupí-Guaraní. However, two main hypotheses stand 
out in the literature. One initially proposed by anthropologist Alfred Métraux based on historical and historical 
linguistic data suggests southward migration through the Amazon and later reaching the Atlantic coast, 
influenced by climatic changes (Métraux 1927). Conversely, Brochado seeking to establish connections 
between linguistic data and the evolution of material culture, proposed that differentiation among Proto-Tupí 
groups was driven by demographic growth due to agriculture. They would have expanded from the 
southeastern Amazon in a pincer movement: one branch went south to the Paraná basin, and the other went 
east along the Amazon River, reaching the Atlantic coast and occupying the Cananéia region, leading to the 
emergence of the Guaraní and Tupinambá groups, respectively (José Brochado 1984). In this sense, we shed 230
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light on the relationships between the Tupi peoples of the Brazilian coast, Amazonia, and the Central-West 
region of Brazil, as well as on the Tupi Expansion. Here we inferred a greater similarity between the 
Tupiniquim from the Brazilian Atlantic coast and Amazonian Tupí populations, particularly with groups of 
Tupí-Guaraní language speakers (Castro e Silva et al. 2020). Population history models were generated based 
on the Tupí Expansion hypotheses proposed by Métraux (Métraux 1927) and Brochado (José Brochado 1984), 
and the statistical fit of the models was estimated (Figure 3). Consistently, the statistical analysis indicated that 
models structured according to Brochado's hypothesis exhibited a good fit and/or provided a considerably 
better explanation for the sampled population data (Figure 3B). 

Figure 
3 - Modeling Tupí expansion. The two main concurrent Tupí expansion hypotheses (A) were modeled and 
assessed with qpGraph (19) to test the fit between all expected and observed F-statistics. A good fit to the data 
are indicated by absence of |Z| > 3 values. (B) Example of Tupí expansion hypothesis 2 model, where the 
maximum |Z| is 2.763. Gray circles represent internal nodes of the tree for which there are no data, while 
colored circles stand for the modern Native American populations The branch lengths are presented as units 
of FST, multiplied by 1,000. Taken together, these results provide evidence that the Tupiniquim and other 
coastal Tupí groups originated from Amazonian Tupí ancestors, and the dispersion of Tupí-Guaraní languages 
and material culture in the past can be explained by the dispersal of the people who spoke these languages, 
rather than solely by cultural diffusion [67]. These findings also indicate that the coastal Tupí (i.e., Tupinambá) 
and the Guaraní diverged and expanded from the Amazon through independent routes. Unraveling the 
mechanisms behind this population dispersion is a crucial step towards understanding the formation of genetic 
diversity in Brazil and SA as a whole. By elucidating the dynamics of this dispersal, we contribute significantly 
to the comprehension of the complex IA genetic heritage of Brazil and its broader implications for the 
continent's genetic composition. References Adhikari K, Chacón-Duque JC, Mendoza-Revilla J, Fuentes-
Guajardo M and Ruiz-Linares A (2017) The Genetic Diversity of the Americas. Annu Rev Genomics Hum 
Genet 18:277-296. Almeida FO de and Neves EG (2015) EVIDÊNCIAS ARQUEOLÓGICAS PARA A 
ORIGEM DOS TUPI-GUARANI NO LESTE DA AMAZÔNIA. Mana 21:499-525. Campbell Lyle and 
Grondona VMaría (2012) The indigenous languages of South America?: a comprehensive guide. Mouton de 
Gruyter Castro e Silva MA, Ferraz T, Bortolini MC, Comas D and Hünemeier T (2022a) Deep genetic affinity 
between coastal pacific and amazonian natives evidenced by australasian ancestry. Proc Natl Acad Sci U S A 
118:1-3. Castro e Silva MA, Ferraz T, Couto-Silva CM, Lemes RB, Nunes K, Comas D and Hünemeier T 
(2022b) Population Histories and Genomic Diversity of South American Natives. Mol Biol Evol. doi: 
10.1093/molbev/msab339 Castro e Silva MA, Nunes K, Lemes RB, Mas-Sandoval À, Amorim CEG, Krieger 
JE, Mill JG, Salzano FM, Bortolini MC, da Costa Pereira A et al. (2020) Genomic insight into the origins and 
dispersal of the Brazilian coastal natives. Proc Natl Acad Sci U S A 117:2372-2377. Goldberg A, Mychajliw 
AM and Hadly EA (2016) Post-invasion demography of prehistoric humans in South America. Nature 
532:232-235. José Brochado (1984) An Ecological Model of the Spread of Pottery and Agriculture Into Eastern 
South America. University of Illinois at Urbana-Champaign Métraux A (1927) Migrations historiques des 
Tupi-Guarani. J Société Américanistes 19:1-45. Noelli FS (2008) The Tupi Expansion. In: Silverman H and 
Isbell WH (eds) The Handbook of South American Archaeology. Springer New York, New York, NY, pp 659-
670 Pearce AJ, Beresford-Jones DG and Heggarty P (2021) Rethinking the Andes-Amazonia Divide: A Cross-
Disciplinary Exploration. UCL Press Raghavan M, Steinrucken M, Harris K, Schiffels S, Rasmussen S, 
DeGiorgio M, Albrechtsen A, Valdiosera C, Avila-Arcos MC, Malaspinas A-SAS et al. (2015) Genomic 231
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Abstract:  
Introduction: In Brazil, breast cancer is one of the most common cancer types and accounts for the highest 
cancer mortality rate among women in almost all regions of the country. It is estimated that 5% to 10% of all 
breast cancer patients have a genetic predisposition to the disease, known as Hereditary Breast and Ovarian 
Cancer Syndrome (HBOC). While mutations in the BRCA1 and BRCA2 genes are the most frequent, studies 
on the molecular basis of HBOC in other genes are essential for diagnosis, prevention, and implementing 
protective measures for patients and their families. The use of new technologies, such as Next-Generation 
Sequencing (NGS), has been crucial in advancing the studies on the epidemiological distribution of HBOC, 
especially in a diverse and heterogeneous population like Brazil. Objectives: The aim of this study is to 
investigate the molecular basis of HBOC in patients with breast and ovarian cancer who are being monitored 
by the Brazilian Unified Health System (SUS) in the Central-West region of Minas Gerais. Methods: Based 
on the guidelines of the National Comprehensive Cancer Network (NCCN), genetic counseling for HBOC was 
performed on 72 patients treated at the Associação de Combate ao Câncer do Centro-Oeste de Minas 
(ACCCOM). The genetic diagnosis was performed through NGS, and after bioinformatics analyses, clinical 
reports were issued to the responsible professionals. Results: Among the 72 selected probands, it was identified 
that 16 of them had at least one mutation associated with a hereditary syndrome, resulting in an approximate 
frequency of one mutated patient for every five individuals analyzed. The most frequent mutation found was 
c.1010G>A in TP53, present in two cases. Pathogenic mutations had a frequency of 19.44% (14/72), variants 
of uncertain significance represented 12.5% (9/72), and probably pathogenic mutations accounted for 2.78% 
(2/72). Among the mutations directly associated with HBOC, the BRCA1 gene exhibited the highest frequency 
of mutations, with four variants, followed by BRCA2 with three variants. CHEK2, RAD51C and TP53 were 
also observed, each with two variants. In the present study, nine identified mutations coincided with those 
reported in the Brazilian literature, all classified as pathogenic. Notably, the p.R337H mutation (c.1010G>A) 
in TP53 is reported as a founder mutation in Brazil, as described in previous studies. Overall, next-generation 
sequencing generated over 20.7 million reads, resulting in an average coverage of approximately 200X. The 
reliability of the obtained results was ensured by using two bioinformatics pipelines for data analysis. 
Conclusion: Molecular analysis is crucial for understanding the genetic and molecular basis of germline 
diseases, including hereditary cancers. It identifies common mutations in diverse populations, driving advances 
in the diagnosis, treatment, and prevention of these diseases.  
Palavras-chave: HBOC; NGS; Hereditary syndrome; Genetic diagnosis and testing;  
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Abstract:  
COVID-19 caused by the etiological agent identified as SARS-CoV-2 is considered one of the most serious 
pandemics in modern history. It differs from other diseases due to its wide clinical spectrum, which can range 
from asymptomatic or mild cases to severe cases of respiratory failure and death. These characteristics are 
related to the infection, socio-environmental factors, comorbidities, and genetic variations and/or interactions 
of the virus with its human host. In addition to this complex scenario, little is known about the genomic 
structure of traditional or urban Brazilian populations, mainly those that inhabit the Amazon region, which 
presents a high contribution of Native American peoples. Therefore, the aim of this study was to perform whole 
exome sequencing (WES) of Amazonian samples to investigate the association between host genetic factors 
and progression and severity with COVID-19. The total genomic DNA was extracted from saliva samples 
from 78 patients with a confirmed diagnosis of COVID-19 by positive RT-PCR. Library preparation was 
performed using the Exome Panel (Illumina). The whole exome was captured with DNA Prep with Exome v2, 
and the DNA sequencing through 35-149pb paired-end reads was performed on an Illumina NextSeq 550 
Systems. Variant calling was performed according to the GATK Best Practice Guidelines for joint calling, 
using BWA for mapping and Picard for pre-processing. The VCF files were annotated by CLINVAR, 
COSMIC, DBNSFP, BRCA, and EXAC. We also measured plasma levels of immune-inflammatory markers 
using hemogram and biochemical assays. An association was found between age (p-value<0.01), viral lineage 
(p-value=0.01), the presence of comorbidities (p-value < 0.01; OR=15; CI 95%=5.85 - 43.5) and the clinical 
severity of COVID-19. Among the other thirteen variants that we also found related to COVID-19, the variant 
rs469783 (ERAP1) was associated with a risk effect (p-value <0.001; OR=1.65) to the severe form of the 
clinical severity of COVID-19. This gene is involved in the regulation of pro-inflammatory cytokine signaling, 
which contributes to the cytokine storm, one of the most striking features of the severe form of COVID-19. 
Our results demonstrated that the severe patients with this variant present higher peripheral blood levels of 
ferritin (>500 mg/L) and neutrophils (8-50 x 10^3/ µL) and lower levels of hemoglobin (<10 g/dL), platelets 
(<150 x 10^3/ µL) and lymphocytes (1-5 x 10^3/ µL), corroborating with the criteria that define the cytokine 
storm. Furthermore, these results can also explain the SARS-CoV-2 epidemiology in the Amazon Region with 
higher rates of mortality and transmissions. To the best of our knowledge, this is the first WES study in 
Brazilian individuals, with emphasis in the Amazon Region, to investigate the genetic influence on 
mechanisms associated with the pathogenesis of the clinical severity of COVID-19, especially the cytokine 
storm, reinforcing the importance of carrying out more genomic studies in the Brazilian distinct populations 
regarding this infectious disease. 
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Abstract:  
Reactive oxygen species (ROS) and reactive nitrogen species (RNS) at adequate levels are essential in the 
capacitation process of human spermatozoa. Despite this, when levels are excessively high, ROS and RNS 
cause oxidative stress, which is strongly associated with male infertility. These reactive species are generated 
from endogenous sources or exogenous sources due to lifestyle factors such as smoking, alcoholism, obesity, 
radiation exposure, high temperature, environmental pollutants, as well as some in vitro fertilization 
techniques. Faced with these situations of oxidative stress, an antioxidant buffer containing the enzymes 
catalase, superoxide dismutase, glutathione peroxidase, glutathione-S-transferase, and peroxiredoxin, usually 
contained in seminal plasma, is extremely important for the protection of spermatozoa. Polymorphisms in 
genes that encode these enzymes can affect their expression and activity, so knowledge about them can help 
in understanding possible causative factors of male infertility or individual responses to the same 
environmental stressors. The aim of this study is to gather relevant data on polymorphisms of genes that encode 
enzymes involved in antioxidant protection with possible associations with male infertility. The systematic 
review was carried out according to the Prisma statement and data from CAT, SOD, GPX1, GSTP1, GSTM1, 
and GSTT1 genes were analyzed qualitatively and quantitatively by gene for biological interpretations. Forty 
articles met the inclusion criteria: 7 comprised the CAT gene, 8 the SOD2 gene, 5 the GPX1, 21 the GSTM1, 
20 the GSTT1, and 6 the GSTP1 gene. The variants found were C-262T (CAT gene); rs1050450 and rs1800668 
(GPX1 gene); rs5746136 and rs4880 (SOD2 gene); rs1695 and I5V (GSTP1 gene) and null genotypes of 
GSTM1 and GSTT1 genes. Regarding GPX1, we found a great difference between the groups studied 
(<0.0001), with a higher frequency in cases (0.18) in relation to controls (0.17), so we can infer that there may 
be a probability of an increase in the risk of infertility disease and, also, n in all articles included, the 
homozygous genotype (Pro/Pro) was more frequent in control subjects. Meanwhile, the frequency of the 
GSTP1 variant rs1695 was higher in cases (48.0%) than in controls (37.6%), showing a significant increase in 
the risk of infertility (p-value= 0.009), in addition to the variant genotype (Ile / Val + Val / Val) present a 
higher frequency in infertile men than in the control group, indicating a possible greater probability of 
contributing to the development of this disease. The frequency of GSTM1 null is 0.23 (cases) and 0.18 
(controls), p-value<0.0001, suggesting that the null genotype may consist in a risk variant for infertility. The 
GSTT1 null genotype was significantly higher in infertile individuals with p<0.0001, probably being a risk 
factor for the disease. Polymorphisms not mentioned did not have statistically relevant results. Future studies 
will be important to further clarify the relationship between genetic polymorphisms and the risk of 
development and progression of male infertility. 
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Abstract:  
Cancers are one of the main causes of morbidity and mortality in Brazil and worldwide. In Brazil, the most 
common types of cancer are: breast, colorectal, prostate and stomach cancer. Most of these cancers have 
multifactorial inheritance, but a fraction of them are monogenic and genetic risk variants can be identified 
segregating in families. The finding of a pathogenic genetic variant guides the care (monitoring and treatment) 
of the patient and her family. Some genes are very clearly associated with neoplasms and in them the evaluation 
of genetic variants is easier. With the increasing number of genes included in variant screening panels, and the 
high frequency of genetic variants in human populations, a large number of variants of uncertain significance 
(VUS) are observed. This is particularly true for genes of moderate or low penetrance, where segregation 
analysis of variants in families may provide far less evidence of association. In addition to segregation analysis, 
evidence for classifying variants comes from functional studies, which are costly and not always feasible, and 
from predicting the functional impact of the variant based on Bioinformatics. In this context, Bioinformatics 
provides many resources for the evaluation of variants, including evolutionary conservation of the residue, 
impact on protein or RNA structure and function, impact on post-synthesis modifications, etc. Increasingly, 
automated routines are being used for variant classification, leading to a significant increase in the number of 
VUS. The RAD51D gene has recently been implicated in susceptibility to breast and ovarian cancers. The 
objective of this work was to evaluate the efficiency of a detailed bioinformatics analysis in the reclassification 
of 20 germline variants identified in the RAD51D gene in Brazilian individuals with breast, ovarian or other 
neoplasms. These variants have already been deposited in databases, classified as VUS, probably benign or 
pathogenic. In the present study, they were evaluated for allele frequency, impact on the protein (evolutionary 
conservation of the residue, location in functional protein domains) or on the RNA (splicing and nonsense 
mediated decay). Algorithms were also run to predict the effect of missense substitutions on tertiary protein 
structure and function. At the end of the analyses, the variants were reclassified according to the ACMG/AMP 
criteria. It was possible to reclassify the RAD51D c.26G>C variants as pathogenic/probably pathogenic; 
(p.Cys9Ser), RAD51D c.137C>G; (p.Ser46Cys), RAD51D c.140A>G; (p.Tyr47Cys), RAD51D c.493C>T; 
(p.Arg165Trp). RAD51D c.355T>C; (p.Cys119Arg) remains classified as a VUS, although evolutionary 
conservation in mammals and probable formation of disulfide bonds with Cys117 suggest pathogenicity. The 
other variants analyzed maintain the current classification as VUS or benign/probably benign. The main 
difficulty encountered, specifically in relation to the RAD51D protein, was the existence of a large number of 
isoforms, which make the analysis of evolutionary conservation difficult. These results show that detailed in 
silico evaluation can help to resolve the classification of certain variants or to select which would be priority 
targets for functional studies or association studies in families. 
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Abstract:  
The European invasion led to the demographic collapse of many Native American populations. Our research 
group has proposed, based on the analysis of mitochondrial DNA (mtDNA), that the current admixed 
populations in the southern region of the continent play a crucial role in the preservation of ancient Native 
American mitochondrial lineages. Furthermore, this analysis has enabled us to uncover demographic signals 
from the initial migration and dispersion to the continent (~19 thousand years ago). These signals appeared to 
be eroded in the mtDNA lineages of contemporary Native populations at least in this region (Tavares et al., 
2019; AJHB, 10.1002/ajhb.23243). Here, we aimed to ascertain whether the significance mtDNA Native 
American lineages in contemporary admixed populations remained consistent across a broader geographical 
scope or if this pattern was limited to certain regions. We compiled a comprehensive database of mitogenomes 
(N= 1,640), consisting of sequences from Native American groups (Nnat=936), including 153 from 
archeological samples, and those of Native American origin but present in admixed populations (Nadm=551) 
of close regions. We performed genetic diversity and demographic analyses to estimate the effective population 
size (Ne) of each category over time using Bayesian Skyline Plot (BSP). For the Southern populations, we 
corroborated the scenario mentioned above, with a range that overlaps their results (~22-15 thousand years 
ago) obtained with Nadm data. As expected, this scenario is similar in the archeological samples. However, 
the same is not repeated in other parts of the continent considering contemporary populations. For instance, in 
populations from the Amazon, both Nnat and Nad have successfully preserved the signal of the initial 
migration and dispersion to the continent, within a similar timeframe mentioned earlier. This led us to believe 
that we face different patterns throughout the continent. On one hand, it seems that the indigenous populations 
in the south, many of which were tragically eradicated, managed to endure through the integration of women 
into society. This suggests that the extermination was potentially more cultural in nature rather than solely 
physical. On the other hand, in regions like the Amazon, despite also suffering significant population declines, 
they succeeded in preserving considerable ancient genetic diversity among their present-day representatives. 
All analyzed admixed populations showed either population stability or ongoing growth patterns (such as the 
Andean populations) closer to the present, similar to the archaeological samples, while all Native populations 
showed signs of decline. Altogether, these results are consistent with the intensity of the colonization process 
in different parts of the continent. This raises an important question: to what extent did the genocide 
experienced by some indigenous populations have a greater impact on their cultural destruction rather than 
physical extermination? and what does genetics have to say about it? We propose that cultural assimilation by 
indigenous women in the south could explain the pattern found. However, while admixed populations can be 
a very informative reservoir of Native American genetic diversity such as the case mentioned above, caution 
must be taken depending on the local demographic history. 
Palavras-chave: cultural genocide; mitogenomes; Native Americans; demography;  

Support / Acknowledgment  
This research was financially supported by Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior (CAPES) and Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq). 

 

237

GENÉTICA HUMANA E MÉDICA, 
FARMACOGENÉTICA



DISCOVERY OF NOVEL THERAPEUTIC TARGETS IN EWING´S SARCOMA: 
INHIBITION OF THE NF-KB PATHWAY MODULATES CELLULAR PROCESSES 
ASSOCIATED WITH TUMOR PROGRESSION. 

 
Mariana Medeiros 1; Marina Ferreira Candido 2; David Bastos 3; Priscila Santos Scheucher 4; Josiane 
Lilian dos Santos Schiavinato 4; Lorena Lôbo de Figueiredo-pontes 4; María Sol Brassesco 3 
1. Tenente Catão Roxo, 2501 Ribeirão Preto - SP, Brazil. Ribeirão Preto Blood Center Foundation - University of São 
Paulo ; 2. Av. Bandeirantes, 3900 - Vila Monte Alegre, Ribeirão Preto - SP, Brazil. Department of Genetics, Ribeirão 
Preto Medical School - University of São Paulo; 3. Av. Bandeirantes, 3900 - Vila Monte Alegre, Ribeirão Preto - SP, 
Brazil. Department of Biology, Faculty of Philosophy, Sciences and Letters at Ribeirão Preto - University of São Paulo; 
4. Av. Bandeirantes, 3900 - Vila Monte Alegre, Ribeirão Preto - SP, Brazil. Department of Medical Imaging, 
Hematology, and Oncology, Ribeirão Preto Medical School - University of São Paulo 

 
Abstract:  
Ewing's sarcoma (EWS) is a bone tumor that affects mainly children (0-19 years), representing about 2% of 
childhood cancers. Despite the good responses to current polychemotherapy, relapse and metastasis, and the 
appearance of secondary leukemia still represents major problems. Therefore, new molecular targets need to 
be explored. As a regulator of various cellular processes, the nuclear transcription factor kappa B (NF-κB) 
(formed by homo- or heterodimers of REL/c-Rel, RELA/p65, RELB/Rel-B, NFKB1/p50 and NFKB2/p51) is a 
good candidate. Thus, the present study aimed to evaluate the therapeutic potential of interfering NF-κB 
activity in EWS using three synthetic inhibitors with different mechanisms of action: DHMEQ (inhibitor of 
the nuclear translocation of all NF-kB subunits), DTCM-g (inhibitor of RELB expression) and SEMBL 
(inhibitor or RELA-DNA interaction). For this purpose, in silico analyses of public databases from the R2: 
Genomics Analysis and Visualization Platform (http://r2.amc.nl) were used to verify NF-kB dysregulation, 
and the effects of its inhibition (alone or in combination with doxorubicin -DXR) in the TC-32 cell line were 
evaluated through several in vitro assays. GraphPad Prism v8 and JASP 0.17.2.1 software were used to analyze 
the results. The in silico analysis revealed that EWS samples show high expression of RELA, REL, IKBKB, 
IKBKG, and NFKBIA and low expression of NFKB1, CHUK, and MAP3K14 compared to normal tissues. In 
addition, EWS-derived cell lines showed gene dependency on the NF-κB pathway. In vitro, all NF-κB 
inhibitors were able to reduce cell viability and to increase cell death. SEMBL and DHMEQ were the most 
effective. In contrast, when combined with DXR, they showed little or no synergistic and additive effect. In 
terms of motility, the three compounds reduced cell migration. SEMBL was the most potent, reducing cell 
migration by more than 50%. Consistently, NF-kB inhibition in 3D model decreased sphericity and integrity, 
parameters indicating loss of viability. In addition, Inhibiting NF-κB induced changes in gene expression of 
some NF-κB subunits (RELA, RELB, and NFKB1) and known molecular targets (BAX, PLAU, and MMP9). 
Thus, the inhibiting the NF-κB pathway may represent a good therapeutic alternative for EWS, leading to the 
reduction of cellular processes that promote tumor progression. 
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Abstract:  
It is known that a major risk factor for developing breast cancer is exposure to estrogen. The hormone acts 
mainly by binding to the ERα cell receptor, which is encoded by one of the genes involved in the anti-estrogen 
pathway, ESR1. This pathway is targeted by aromatase inhibitors, a drug class whose action mechanism aims 
to decrease the body's estrogen levels. Nevertheless, it is well acknowledged that treatment response can be 
affected by several factors, one of which is genetics. Pharmacogenetics is the field that evaluates the 
association between genetic polymorphisms and inter-individual differences in drug response; through 
personalized medicine, it seeks to enhance treatment efficacy and safety, preventing unresponsiveness and 
adverse reactions by considering the patient's genetic profile when prescribing. However, genetic 
polymorphism frequencies vary when comparing different populations and ethnicities, ranging from being 
highly common in some populations to nearly absent in others. Such range, when expressive, can be used to 
determine the individual's genomic ancestry profile, i.e., the parental populations from which they descend. 
Therefore, this study aims to correlate genomic ancestry with the allelic frequencies of the main ESR1 variants 
of pharmacogenetic interest: rs2234693.C and rs9340799.G. We defined 8 parental components (k=8) for 
inferring the genomic ancestry of 2504 individuals from 26 populations across the world from the 1000 
Genomes Project, using Admixture software. The allele frequencies were calculated with the Adegenet 
package and Pearson's correlation coefficient using the R platform. Based on the analyses, parental components 
were separated into South Asian and Native American besides the subcontinental separation observed for 
Europeans, East Asians, and Africans, which were divided into 2 components each. A moderate negative 
correlation was observed for rs9340799.G and both East Asian components (r=-0.42; p=0.02 and r=-0.48; 
p=0.01) whilst the South Asian component exhibited a positive correlation (r=0.62; p=0.0006). Additionally, 
we found a moderate negative correlation between rs2234693.C and the Native American component (r=-0.54; 
p=0.004) and in contrast a moderate and strong positive correlation with the two African components (r=0.63; 
p=0.0004 and r=0.70; p=0.00005, respectively). Indeed, our findings suggest that subcontinental differences 
may be relevant in the pharmacogenetic context. Furthermore, we found that East Asian (for rs9340799.G) 
and Native American (for rs2234693.C) ancestry may indicate lower odds of a patient carrying the variant and, 
contrarily, South Asian and African ancestry higher odds. This might be relevant as these are variants that have 
been associated with adverse reactions in response to aromatase inhibitor usage. Ancestry may be an invaluable 
asset for implementing pharmacogenetics in clinical practice, minimizing toxicity and maximizing the efficacy 
of aromatase inhibitor treatments in a patient-personalized approach. 
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Abstract:  
The involvement of the mesocorticolimbic system, commonly associated to as the reward system, in Alcohol 
Use Disorder (AUD) is extensively acknowledged and firmly established. It includes brain circuits with a 
significant density of dopaminergic projections that stimulate neuronal activation when exposed to ethanol-
related stimuli. Similarly, studies have shown that the neuroendocrine system is directly associated with AUD 
concurrent with dopaminergic synaptic activation. Endogenous hormones implicated in addictive behavior 
selectively target the hypothalamus via systemic circulation. Among these, leptin is emerging as a crucial 
player in positive reinforcement in AUD, supported by increasing evidence. Activation of leptin receptors in 
hypothalamic regions occurs through the transport of the neuropeptide across the blood-brain barrier after 
peripheral release facilitated by adipocytes and enterocytes. Leptin modulates neurobehavioral responses by 
attenuating neuronal firing rates and dopamine release in the nucleus accumbens (NAc) and striatum, 
influencing the prefrontal cortex in anticipation of compensatory learning. Additionally, leptin levels can be 
modified by epigenetic modifications and transcriptional changes of other peptides such as galanin and orexin, 
which also impact the AUD. Based on the above, we developed an experimental model of high ethanol 
consumption over 12 weeks, divided into two stages. Initially, in the first stage (T1), we implemented an eight-
week dietary treatment using a high-calorie diet, High Sugar and Butter (HSB), or a standard diet, American 
Institute of Nutrition 93-Growth (AIN93G). In the second stage (T2), the animals were exposed to ethanol 
within the free-choice paradigm for four weeks, and they divided into four groups: [1] AIN93G + H2O; [2] 
AIN93G + EtOH; [3] Switch + H2O; and [4] Switch + EtOH. The two groups (+H2O) had free access to water, 
while the two groups (+EtOH) had a free choice between water and a 10% ethanol solution. In the Switch 
groups, the HSB diet was replaced with the AIN93G diet at the beginning of the second stage. Throughout the 
experiment, the animals were evaluated for weight, diet, and beverage consumption. At the end, adipose tissue 
was collected for transcriptional and leptin methylation assessment (Lep), serum samples were collected for 
leptin quantification, hypothalamus samples were collected for leptin receptor (Lepr) methylation assessment 
and quantification of galanin (Gal) and hypocretin (Hctr) transcripts, and striatum samples were collected for 
ghrelin acetylation evaluation and regulatory state of leptin. The results showed that the Switch+EtOH animals 
exhibited a preference for ethanol. Additionally, in this group, we observed: (1) increased serum leptin levels, 
(2) hyperregulation of Lep in adipose tissue and of LepR, Gal, and Hctr in the hypothalamus, and (3) 
hypermethylation of the Lepr gene and hypomethylation of the LepR gene. These findings highlight leptin and 
other neuropeptides as promising targets for understanding the neurobiology of AUD and novel therapeutic 
interventions. 
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Abstract:  
The chemotherapeutic treatment of colorectal cancer (CRC) involves drugs with high cytotoxicity, low 
selectivity, and reduced effectiveness. Widely studied in CRC and other cancers, resveratrol and curcumin 
have experimentally proven multi-target effects. However, low solubility and bioavailability are the main 
restrictive factors for therapeutic application of both natural substances. Thus, the aim of this study was to 
investigate the antitumor potential of the resveratrol-curcumin hybrid derivative, the PQM-162, against 
colorectal adenocarcinoma cells. We evaluated the cytotoxic, genotoxic and inhibition of cell migration effects 
on colorectal adenocarcinoma (HCT-8) cells. The assays contemplated the evaluation of PQM-162 activity 
alone and in comparison to the chemotherapeutic fluorouracil (5-FU). We included an analysis on normal skin 
keratinocytes cell line (HaCat) in order to investigate the molecule selectivity. PQM-162 was cytotoxic and 
selective for colorectal adenocarcinoma cells. The results indicated a dose-dependent inhibition of cell 
proliferation by PQM-162 on the colony formation assay, and the cytokinesis-block micronucleus assay 
(CBMN-cyt) suggests that the cytotoxicity can be caused by the genotoxicity. We demonstrated that PQM-
162 inhibits cell cycle progression at the G2/M phase and induces apoptosis in the HCT-8 cell line. Our data 
showed that cell cycle arrest at G2/M transition was, at least in part, due to the hybrid's ability to modulate the 
expression of critical targets to mitosis progression, such as PLK1, AURKB, CDKN1A, cyclin B and PCNA. 
We also demonstrated that PQM-162 affects the migration of HCT-8 cells. Taken together, our data indicates 
the promising antitumor potential PQM-162 against colorectal adenocarcinoma cells.  
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Abstract:  
Fluoropyrimidines-based treatment, represented by 5-fluorouracil (5-FU) and its oral derivatives, for several 
cancer types including gastrointestinal, are challenging due to the great variability in its efficacy and toxicity, 
even though numerous patients with cancer benefit from the therapeutics. About 30% of patients are known to 
have severe toxicity related to dihydropyrimidine dehydrogenase (DPD) deficiency and 5-FU metabolism, and 
0.1 to 1% of them may to evolve to death. Few is known about the lethal toxicity of fluoropyrimidines in mixed 
populations such as Brazilian. This study analyzed the exome of seven mixed-race patients diagnosed with 
gastric or colorectal adenocarcinoma who underwent 5-FU treatment and developed lethal toxicity, in northern 
Brazil. We have studied the genetic variants present in the fluoropyrimidine metabolism pathway (DPYD, 
TYMS, / ENOSF1, MTHFR, CDA, CES2, and UGT1A1 genes). We described new and clinically relevant 
variants and presented frequency comparisons in relation to other population groups.Of the 74 variants 
identified, 25 stand out due to their potential role in the safety of 5-FU administration. Eight variants are 
exclusive of the studied population (two in the DPYD gene, two in the MTHFR, one in the CES2, and three in 
the UGT1A1 gene) and 17 have already been associated with fluoropyrimidine efficacy and/or toxicity events, 
and 10 of them are located in the DPYD gene (rs17376848, rs1801159, rs1801160, rs1801265, rs2297595, 
rs55684412, rs56038477, rs56276561, rs56293913, and rs72728438), two in the intergenic region of the 
TYMS genes (rs11280056 and rs699517), two in the MTHFR gene (rs1801131 and rs1801133), and three in 
the CDA gene (rs1048977, rs2072671, and rs3215400). We presented 8 new variants in the DPYD, MTHFR, 
CES2, and UGT1A1 genes, potentially eligible as important predictive biomarkers for lethal toxicity 
associated with fluoropyrimidines. These results suggest that a unique and additive allelic configuration is 
potentially associated with the high incidence of lethal 5-FU toxicity observed in these highly mixed 
populations in brazilian Amazon. 
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Abstract:  
Medulloblastoma (MB) is the most common malignant solid tumor of the central nervous system (CNS) in 
children, primarily located in the cerebellum. Prognosis and survival rates vary across molecular subgroups: 
SHH (Sonic Hedgehog), which accounts for approximately 30% of cases and is further divided into tumors 
with either TP53 gene mutations or wild-type; WNT (Wingless), representing 10% of cases; and non-
SHH/non-WNT tumors, which are subdivided into group 3 and group 4, identified in 25% and 35% of patients, 
respectively. The therapeutic approach involves multimodal therapies, including maximal tumor resection, 
along with cytotoxic chemotherapy (cisplatin, vincristine, carboplatin, cyclophosphamide, and lomustine), and 
craniospinal irradiation. However, treating MB presents challenges due to chemotherapy resistance, radiation 
restrictions in children, and the lack of new prognostic biomarkers for treatment stratification and the 
development of targeted therapies. In this context, our group conducted a transcriptome analysis of 17 MB 
patients and identified differentially expressed genes (DEGs) in patients with high-risk MB compared to public 
data (GSE85217), using parameters associated with worse prognosis and metastatic patients. Among these 
DEGs, the gene ACSL3 was found to be overexpressed in patients with a worse prognosis. ACSL3 (Acyl-CoA 
Synthetase Long Chain Family Member 3) encodes an enzyme called ACSL3, which is involved in the 
metabolism of long-chain fatty acids and plays a role in cellular signaling and regulation of energy metabolism. 
Studies have shown that high ACSL3 expression in neoplastic cells is associated with a worse prognosis and 
increased tumor aggressiveness. The initial aim of this project is to evaluate the association of the ACSL3 gene 
with patient characteristics in publicly available MB databases. Through the R2 Genomics Analysis and 
Visualization Platform, we analyzed the GSE85217, GSE37418, GSE124814 and EGAD00010001301 
datasets, performed in silico analyses, which demonstrated the potential of ACSL3 as a biomarker in high-risk 
medulloblastoma. We found a correlation between higher ACSL3 expression and patients in the MB group 3 
and group 4 subgroups, shorter survival, and the presence of metastasis. Furthermore, using the DepMap 
Portal, we explored the ACSL3 gene dependency in MB cell lines. Our findings indicated that ACSL3 gene 
dependency in MB cell lines is essential for the survival and proliferation of these tumor cells. Based on our 
findings, we suggest that the ACSL3 gene is an excellent candidate to be further evaluated as a molecular 
marker for pediatric MB. 
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Abstract:  
Leprosy is an old chronic granulomatous disease that, although curable, remains a public health problem 
worldwide. Brazil, as the second country with the highest incidence of leprosy globally, plays a substantial 
role in contributing to the overall burden of the disease. Leprosy is the result of infection by Mycobacterium 
leprae and Mycobacterium lepromatosis, which cause a chronic infection in humans, mainly affecting the 
peripheral nerves and skin. Despite being an ancient disease, the diagnosis of leprosy, especially in its early 
stages, is still a challenge. This is due to the fact that the identification of the disease is primarily based on the 
patient's clinical and epidemiological characteristics, bacilloscopy and alterations in sensitivity in peripheral 
nerves. This disease can result in permanent physical and social disabilities if not diagnosed early. Therefore, 
the aim of this work was to validate through RT-qPCR a set of nine microRNAs that were identified as 
dysregulated in a previously characterized miRnome by our research team. In total, 108 blood samples were 
collected from 49 non-consanguineous and healthy household contacts of leprosy patients, named as non-
leprosy group (non-LP); and 59 leprosy patients (LP) as follows: 33 from tuberculoid-tuberculoid (TT) and 
borderline tuberculoid (BT) form, and 26 from lepromatous-lepromatous (LL) and borderline lepromatous 
(BL) form. All patient samples were obtained before starting Multi-Drug Therapy at "Unidade de Referência 
Especializada Dr. Marcello Candia", in Marituba, Pará, Brazil. Total RNA was extracted using TRIzol 
(Thermo Fisher Scientific, USA). RNA Quantity, quality and integrity was determinated with a NanoDrop 
1000 (Thermo Scientific, USA) and 1% agarose gels. cDNA synthesis was performed with at least 50 ng of 
RNA input and random hexamers using GoTaq® 2 step RT-qPCR Systems (Promega). qPCR was conducted 
in an AriaMx Real-time PCR System (Agilent). Expression levels were normalized using RNU6B and RNU24 
as endogenous control. All qPCR experiments were conducted in triplicates and the expression data of 
miRNAs for each sample was normalized using the comparative Ct method. The validated miRNAs were hsa-
miR-106b-5p, hsa-126-5p, hsa-miR-1291, hsa-miR-144-5p, hsa-miR-15a-5p, hsa-miR-16-5p, hsa-miR-20a-
5p, hsa-miR-26b-5p, and hsa-let7f-5p. Except for hsa-126-5p and hsa-let7f-5p, all miRNAs exhibited 
significant differential expression in various comparisons conducted. To assess whether miRNA expression 
could discriminate between non-LP and LP, ROC curves and the Area Under the Curve (AUC) were 
calculated. miRNAs with an AUC > 0.75 were considered promising potential biomarkers. The miRNAs hsa-
miR-106b-5p, hsa-miR-1291, hsa-miR-144-5p, hsa-miR-16-5p, and hsa-miR-20a-5p demonstrated accurate 
discrimination between various comparisons among groups and by sex. Additionally, they are involved in the 
dysregulation of apoptosis, autophagy, mitophagy, cell cycle, and immune system in leprosy. In conclusion, 
the validation of miRNA expression highlights several miRNAs as potential biomarkers for early diagnosis 
and provides new insights into the pathogenesis of the disease.  
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Abstract:  
Malaria is the most common parasitic disease in the world. In Brazil, Plasmodium vivax accounts for the 
majority of malaria cases and is a major cause of morbidity in the Amazon region. The impact of immune 
system genes variants and their influence on P. vivax infections and their outcomes still need to be better 
studied in this region. Gene variants encoding Toll-like receptors (TLRs) play a significant role in inducing 
differential immune responses by the host against different parasitic infections. The present study investigates 
whether rs4833095, rs1927911, rs352140, and rs8177374 polymorphisms in TLR1, TLR4, TLR9, and TIRAP 
genes are associated with clinical manifestations of malaria caused by P. vivax in a population from the 
Amazon region of Brazil. A total of 216 subjects from the state of Pará, Brazil, were diagnosed with 
uncomplicated P. vivax malaria by thick blood smear and enrolled in the study. Patients were clinically 
evaluated by a physician and symptoms such as fever, headache, chills, myalgia, arthralgia, back pain, 
abdominal pain, asthenia, dizziness, and nausea were scored on a numeric scale from 0 to 4 (absent, mild, 
moderate, severe, and very severe, respectively). All patients were genotyped for the rs4833095, rs1927911, 
rs352140, and rs8177374 polymorphisms using Taqman 5'-nuclease genotyping assays. Principal component 
analysis was performed to derive a clinical index for each patient based on symptom scores. The first 
component had higher weights for all symptoms and explained 41% of the variation in symptoms. The first 
component was used as the clinical index in the General linear model of covariance analysis to investigate the 
association of genotypes with clinical indexes. Age, sex, exposure period, history of infection, European and 
African genetic ancestry, and parasitemia were included as covariates in the general linear model. 
Homozygotes GG for rs1927911 in the TLR4 gene showed a higher clinical index compared to A allele carriers 
(p = 0.023), controlling for all other variables in the model. The polymorphisms rs4833095, rs352140, 
rs8177374 in TLR1, TLR9, and TIRAP genes were not associated with the clinical index in the malaria-infected 
patients (p = 0.314, p = 0.790, p = 0.987, respectively). The present work demonstrated that in a recessive 
model, homozygotes for rs1927911 allele G in the TLR4 gene presented a higher clinical index which could 
lead to a greater severity or morbidity in P. vivax infected subjects in populations from the Amazon region of 
Brazil. 
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Abstract:  
Adrenocortical tumors (ACT) are rare in children but have an incidence in Brazil about 10-15 times higher 
than in the rest of the world, probably due to the germline mutation p.R337H in the TP53 gene, present in 
approximately 90% of Brazilian patients. The survival rate for patients with stage IV tumors (Sandrini) is very 
low compared to other stages. Therefore, it is important to investigate new diagnostic markers and therapeutic 
targets for these tumors. In light of that, previous studies from our group identified differentially expressed 
lncRNAs in 14 cases of ACTs that were sequenced, with a particular focus on the lncRNA LINC01138. We 
also identified mRNAs with potential binding sites for the target lncRNA, the main ones being COG6, HLA-
DPB1, and SLC40A1. This study aimed to investigate the role of the lncRNA LINC01138 and its interaction 
with potential mRNA targets in ACTs. For in silico analyses, we used public databases: the pediatric cohort 
GSE76019 from the Children's Oncology Group (COG) (N=34), and the adult cohort GSE33371 from the 
University of Michigan, which compares normal tissue, adenoma, and carcinoma. For global survival analyses 
in adult patients, we also utilized the online tool GEPIA (Gene Expression Profiling Interactive Analysis), 
which uses data from The Cancer Genome Atlas (TCGA) (N=76). For qRT-PCR analyses, we used samples 
from pediatric patients from the Clinical Hospital, Ribeirao Preto Medical School (University of Sao Paulo), 
and Boldrini Children's Center in Campinas, totaling 64 tumor samples and 9 non-neoplastic samples. 
Statistical analyses were performed using SPSS 20.0 for Windows (SPSS, Chicago, IL, USA) and GraphPad 
Prism 8.0 (GraphPad Software, San Diego, CA, USA). In the brazilian cohort, higher expression of LINC01138 
was significantly associated with worse prognostic characteristics, such as patients diagnosed over the age of 
4 and tumor weight greater than 200g. This profile was also maintained in the pediatric cohort from the public 
database. Furthermore, high expression of LINC01138 was associated with worse overall survival and event-
free survival in the pediatric database cohort, as well as with cases of carcinoma and low overall survival in 
the adult patient cohorts. Interestingly, in both pediatric cohorts, the binding mRNAs HLA-DPB1 and SLC40A1 
showed expression profiles opposite to that of LINC01138 regarding poor prognostic clinical characteristics, 
such as low expression in cases of recurrence or death and patients diagnosed over the age of 4, demonstrating 
a negative relationship between them. Low expression of these genes was also associated with cases of 
carcinoma in adults, and low expression of SLC40A1 was further associated with low overall survival. In 
contrast, COG6 exhibited a heterogeneous profile among the pediatric and adult cohorts, thus no inference can 
be made regarding an interaction with the lncRNA. Therefore, this study highlights the potential of the lncRNA 
LINC01138 as a marker of poor prognosis and a potential regulator of HLA-DPB1 and SLC40A1 genes. 
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Abstract:  
Vitamin D deficiency affects over 50% of the world's population. In addition to its role in calcium metabolism, 
this vitamin also plays an essential role in various functions of the central nervous system. Hypovitaminosis D 
may be associated with neuropsychiatric disorders such as attention-deficit/hyperactivity disorder (ADHD). 
Vitamin D levels are influenced by a polygenic architecture. Thus, we sought to evaluate the relationship 
between polygenic scores (PGSs) for vitamin D and ADHD, taking into consideration the behavioral symptoms 
of inattention, hyperactivity, and impulsivity separately. The target sample included 407 adults who met the 
diagnostic criteria of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) for ADHD, and 463 
controls whose samples were obtained from the blood bank of the Hospital de Clínicas de Porto Alegre, given 
that they had negative results on the 6-item Adult ADHD Self-Rated Scale Screener (ASRS). DNA was 
extracted using the salting-out method, and SNPs were genotyped on the Infinium PsychArray-24 BeadChip 
platform. Symptomatology was assessed using the SNAP-IV (Swanson, Nolan, and Pelham scale, version IV). 
Polygenic scores (PGSs) were calculated in the target sample using PRSice-2 software, using a vitamin D 
genome-wide association study (GWAS) as the base sample, which included over 400,000 individuals. 
Principal components, sex, and age were included as covariates in logistic and linear regression models. No 
association was found between the vitamin D PGS and the diagnosis of ADHD in the clinical sample. However, 
in the sample with ADHD, the vitamin D PGS is associated with inattention, whether adjusted for hyperactivity 
and impulsivity or not. Higher vitamin D PGSs are related to lower inattention scores. There was also an 
association between the vitamin D PGS and hyperactivity when adjusted for inattention and impulsivity. In 
contrast to inattention, higher vitamin D PGS estimates higher hyperactivity. Finally, there was no significant 
association between the vitamin D PGS and impulsivity. PGS analyses indicate that the genetic background 
associated with serum levels of vitamin D may influence the symptomatology of ADHD. We emphasize the 
significance of employing methodologies aimed at observing individual effects that, when analyzed without 
proper adjustment, may cancel each other out. These results are important as they help to better understand the 
findings in the literature and highlight the need to consider ADHD according to its clinical presentation. 
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Abstract:  
Serous ovarian carcinoma (SOC), the most common and deadly histological type of ovarian cancer (OC), is 
an aggressive disease associated with relapse, resistance to chemotherapy, and poor prognosis (<15% 5-year 
survival for stage IV patients). Abnormal expression of long noncoding RNAs (lncRNAs) has been implicated 
in OC progression and response to therapy. The regulation of gene expression mediated by lncRNAs may 
involve direct interactions with proteins of the epigenetic machinery, including histone modifying and 
chromatin remodeling complexes. We aimed to characterize the expression of lncRNAs and investigate their 
involvement with the epigenetic machinery in SOC-derived organoids. Tumor-derived organoids (TDOs) were 
established from malignant effusions (pleural effusion and ascites) of 15 patients with high- or low-grade SOC 
submitted to different chemotherapy regimens (1 to 3 weeks). The 3D cell cultures of malignant effusions were 
enriched with epithelial cells. Total RNA was extracted from TDOs and normal ovarian tissues (7 cases). RNA 
sequencing was performed using the NovaSeq 6000 system (Illumina). The raw counts were filtered and 
normalized, and differential expression analysis was carried out. The hierarchical clustering analysis revealed 
an accurate separation of tumors and normal samples with 7,668 differentially expressed genes (DEGs), 
including 1,428 lncRNAs. We compared our findings with an external set of OC and normal ovarian samples 
from The Cancer Genome Atlas (TCGA, N=387) and The Genotype-Tissue Expression (GTEx, N=180), 
respectively. Using the same analysis performed on the internal dataset, we obtained 11,143 DEGs, including 
2,057 lncRNAs. MEG3, previously associated with platin resistance in OC, was found among the 581 lncRNAs 
differentially expressed in both datasets. Also, MEG3 was downregulated in TDOs and TCGA OC samples 
compared to normal samples. This finding was confirmed by quantitative reverse transcription PCR and is 
consistent with hypermethylation of the MEG3 promoter, as previously reported. The differentially expressed 
lncRNAs and protein-coding genes identified in TDOs were filtered for epigenetic regulators and selected for 
interaction analysis using the ncRNA Functional Annotation Server (ncFANs) v2.0 database. The network was 
analyzed with the CytoNCA app v2.1 for calculating nodes' betweenness centrality. MEG3 was the lncRNA 
with the highest centrality in the generated network, and it was predicted to interact with histone 
methyltransferase EZH2 and DNA methyltransferase DMT3B, two members of the epigenetic machinery. 
Increased expression of EZH2 and DNMT3 genes was found in TDOs and TCGA OC samples. In conclusion, 
the computational prediction analysis suggested that MEG3 could interfere with the activities of epigenetic 
regulators and is also modulated by epigenetic mechanisms. 
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Abstract:  
FMRP (Fragile X messenger ribonucleoprotein 1) is an RNA-binding protein highly expressed in the nervous 
system, especially in periods of neurogenesis and synaptogenesis, such as in cerebral corticogenesis of the 
mammalian embryo. Transcriptional repression of its encoding gene, FMR1, may cause fragile X syndrome, 
an inherited condition of intellectual disability frequently associated with autism spectrum. Although mostly 
known as a translation and synaptic regulator in neurons (post-mitotic cells), FMRP has also been implicated 
in cell proliferation and differentiation of neural progenitor cells (NPCs - mitotic cells). FMRP is known to 
localize in the cytoplasm as part of messenger ribonucleoprotein granules, where it can associate with 
microtubules in an RNA-dependent manner as well as with the centrosome of Drosophila embryo cells. In the 
latter, the loss of function of dFmr1 leads to abnormal spindle formation. Affinity purification assays followed 
by mass spectrometry analysis, aiming at characterizing FMRP protein-protein interaction (PPI) network in 
P12 rat cerebral cortex, identified 12 spindle-associated proteins (FDR = 0.03). However, the localization of 
FMRP in the mitotic spindle has not yet been explored. In this study, we aimed to investigate FMRP subcellular 
distribution along the cell cycle and, specifically in M phase, in the mitotic spindle. HEK293T cells were 
submitted to a four-step protocol to synchronize them in either G1, S or G2/M phases, allowing for enrichment 
of mitotic cells after consecutive treatments with hydroxyurea and nocodazole. Protein levels and localization 
of FMRP were assessed by Western blotting and immunofluorescence assay, respectively. Cytometry analysis 
according to the cells' DNA content quantification successfully identified their distinct enrichment in G1, S or 
G2/M phases. FMRP overall localization in HEK293T cells was diffusely and finely punctate in the cytoplasm 
along the cell cycle. In M phase, metaphase chromosomes could be observed stained by DAPI and anti-
phosphorylated histone 3 (PH3) antibodies, associated with the mitotic spindle labeled by anti-alpha tubulin 
antibody. FMRP, however, displayed a clumpier diffuse staining with no homogeneous co-localization with 
alpha-tubulin in M phase. At times, however, double labeling between FMRP and PH3 could be suggested. 
Therefore, if there is any biological relevance of FMRP association with spindle proteins, as based on our mass 
spectrometry data, it should be either cell type-specific or have a different subcellular context. Employing 
antibodies to acetylated tubulin that specifically label the primary cilium was neither informative. Hence, it 
should be most appropriate to analyze human or rodent NPCs, in search for FMRP co-localization with resident 
proteins of the mitotic spindle or microtubule-organizing centers (MTOC). Finally, a specific functional role 
of MTOCs is significant during cerebral corticogenesis when post-mitotic neurons start migrating. Along this 
process, MTOC juxtaposes the nucleus promoting its translocation based on microtubule and actomyosin 
forces against physical barriers. In summary, novel assays with different cell lines and additional markers 
should clarify the morphological relationship between FMRP and MTOC/spindle proteins. 
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Abstract:  
Lactase, the enzyme responsible for lactose digestion, is highly expressed during early mammalian 
development but declines after weaning. However, some populations with a pastoralism and milk consumption 
history exhibit a persistent lactase expression into adulthood, resulting in a lactase persistence (LP) phenotype. 
LP is associated with single nucleotide polymorphisms (SNPs) in the enhancer region of the LCT gene, 
overlapping the MCM6 gene. These genetic variations, including rs4988235 (European), rs145946881 
(African), and rs41380347 (Middle Eastern), have increased in frequency due to convergent evolution in 
pastoralist populations worldwide. In Brazil, lactase non-persistence (LNP) is more prevalent among Afro-
Brazilians (> 60.0%) compared to Euro-Brazilians (< 40.0%). Nevertheless, the LNP prevalence in Quilombos, 
communities descended from enslaved Africans with predominantly African ancestry, remains understudied. 
This study aimed to analyze a region of intron 13 of the MCM6 gene in 422 Afro-Brazilians from South Brazil, 
including the Curitiba region (CR, n = 241) and three Quilombos: Feixo (QF, n = 116), Restinga (QR, n = 47), 
and Sertão do Valongo (QV, n = 18) using Sanger sequencing. Additionally, nine markers in the LCT gene 
were genotyped by allele-specific PCR in CR and QV populations to determine the LCT haplotypes and their 
genetic background. Sequence alignment was performed using Mutation Surveyor® software, haplotype 
inference using the PHASE algorithm, and genetic differentiation using Arlequin software. Further analysis 
was conducted using the R programming language. The rs4988235T LP-associated allele of European origin 
was identified in all populations except for the QV (CR = 0.187, QF = 0.17, QR = 0.14, p > 0.3 for all 
comparisons). One individual from CR also carried the Middle Eastern rs41380347G allele. These results, 
combined with the FST, emphasize the similarity between CR, QF, and QR (FST < 0.01), contrasting with QV 
(FST > 0.1). This is reasonable given the geographic proximity and genetic exchange among CR, QF, and QR 
populations, in contrast to the geographically distant, semi-isolated, and highly endogamic QV population. 
High haplotype diversity (Hd) was observed in CR and QV populations, with 25 (Hd = 0.789) and 13 
haplotypes (Hd = 0.856), respectively. The most prevalent haplotypes in both populations were A, B, C, and 
D, consistent with their worldwide prevalence. Notably, the A haplotype of European origin was the most 
frequent in both CR and QV (CR = 0.394, QV = 0.235, p = 0.07), similar to their frequencies in other Brazilian 
populations of predominantly African ancestry. Interestingly, haplotypes T, X, Z, j, and l, exclusively reported 
in African (San and Bantu) populations and lacking LP alleles, were also identified in the samples at low 
frequencies (< 0.06 each). Our findings suggest that the European SNP rs4988235 could be a reliable predictor 
of the LP phenotype, even in Afro-Brazilian populations, with an error rate of 0.24%. The diversity of LCT 
haplotypes and the African-exclusive haplotypes indicates genetic admixture and complex ancestry among the 
populations studied. Further research in diverse populations is needed to provide valuable insights into the 
genetic basis of lactase persistence, evolutionary significance, and implications for human dietary adaptations. 
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Abstract:  
Attention-deficit/hyperactivity disorder (ADHD) is a complex condition characterized by inattention, 
hyperactivity, or both. Among the various comorbidities associated with ADHD, migraines are particularly 
common and strongly linked to the disorder. The primary treatment for migraines typically involves the use of 
analgesics, such as paracetamol. However, it is important to note that epidemiological evidence has suggested 
a potential risk factor for ADHD in the offspring of pregnant women who use paracetamol. In this study, we 
aimed to enhance our understanding of the genetic relationships between ADHD, migraines, and paracetamol 
use. We utilized genome-wide association study (GWAS) summary statistics for ADHD, migraines, and 
paracetamol use (a proxy for headaches and pain). Initially, we employed LD Score Regression (LDSC) to 
estimate the global correlations between ADHD and migraines, as well as between ADHD and paracetamol 
use. Subsequently, we employed Local Analysis of [co]Variant Annotation (LAVA) to explore the bivariate 
local correlations between each pair of phenotypes, dividing the genome into 2,495 semi-independent LD 
blocks. We assessed loci with significant local h2SNP for both phenotypes to determine their bivariate local 
correlation. Moreover, we performed an enrichment analysis of genes associated with the regions identified 
through the local correlation analysis. Finally, we investigated whether these genes or their associated 
functions overlap with the pharmacokinetics or pharmacodynamics of paracetamol, aiming to shed light on 
potential mechanisms that underlie the observed association. The global genetic correlation among all three 
variables was positive and significant. The local analysis yielded four loci for ADHD x paracetamol and only 
one for ADHD x migraines. They span chromosomes 10, 5, 7, 14, and 19, but no region appeared in both. The 
enrichment analysis of the genes within these regions revealed functions ranging from neural crest cell 
development to negative regulation of telomerase activity. There was no presence of paracetamol-metabolizing 
genes. Most importantly, it did not overlap with known paracetamol pathways. Our data contribute to the 
hypothesis that the connection between paracetamol use and ADHD may be mediated by the presence of 
migraines and their shared underlying genetic background. Our next steps include analyzing local correlations 
conditioned for other phenotypes, colocalization, and further inspecting the enrichment of these genes. 
Additionally, we will investigate the effects of migraine polygenic scores on ADHD severity and trajectories. 
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Abstract:  
Human Cystic Echinococcosis (HCE) is a neglected tropical zoonosis endemic to Peru that mainly affects the 
liver compromising its functionality and it is caused by the parasite Echinococcus granulosus. The high-
throughput sequencing techniques have led to the discovery of a myriad of novel noncoding RNA species such 
as microRNAs (miRNAs). miRNAs are 20-24 nt long, endogenous RNAs that could help in the understanding 
of the interaction host-parasite and be used as a molecular marker for early diagnosis. However, miRNAs 
expression in HCE has been little studied. In this sense, the aim of this study is to characterize conserved and 
novel miRNAs of E. granulosus in hydatid fluid samples obtained from patients diagnosed with HCE. Hydatid 
fluid samples were obtained from the surgery of patients with cysts classified as CE2 and CE3 stage and stored 
in sterile vessels at -70°C until use. 5.8S and 12S rRNA genes were used for the molecular identification of E. 
granulosus. Total RNA was isolated using Trizol reagent and miRNAs expression was evaluated by stem loop 
qRT-qPCR methodology. We used the 2-ΔΔCt method available in REST2009 software to calculate the 
relative expression of the miRNAs. We evaluated 17 previously reported miRNAs in hydatid fluid samples: 
egr-mir-133, egr-new-22, egr-mir-9, egr-mir-4988, egr-mir-1992, egr-mir-bantam, egr-mir-219, egr-mir-61, 
egr-mir-10, egr-let-7, egr-mir-1, egr-mir-71, egr-mir-7, egr-new-15, egr-new-17*, egr-new-22, egr-new-87* 
and egr-new-74. miRNAs targets were predicted in silico using miRDB software and the "Gene Ontology 
Resource" database. We found that egr-mir-9 and egr-let-7 miRNAs were significantly underexpressed in 
patients with CE3 cysts, while egr-new-87* miRNA was significantly overexpressed (p<0.05). The putative 
target genes for these miRNAs are involved in the development of the parasite and human immune system 
process. Consequently, these miRNAs could potentially be used as molecular biomarkers for the diagnosis of 
HCE. Additionally, this is the first time that E. granulosus miRNAs expression patterns are described using 
human hydatid fluid samples. 
Palavras-chave: Human Cystic Echinococcosis; Echinococcus granulosus; microRNAs ; ;  
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Abstract:  
Metabolic syndrome (MetS) is a clustering of various metabolic parameters, which include diabetes, low high-
density lipoprotein cholesterol, elevated triglycerides, abdominal obesity, and hypertension. MetS is associated 
with increased risk for both type 2 diabetes and cardiovascular disease. MetS has merged as a worldwide 
epidemic and a major public health care concern. It is increasingly evident in children and adolescents, 
portending an increase of chronic disease and mortality as this generation ages. A better comprehension of 
MetS genetic basis will allow to identify potential genetic markers of susceptibility risk. This will allow to 
perform, in advance, effective interventions to improve health and quality of life. In this study, we use the 
analysis of several databases (PubMed/Medline, GenBank, EMBL-EBI) to outline an overview of gene 
polymorphisms associated with MetS descriptor parameters. First, based on metabolic and physiology findings 
the most relevant indicators of MetS were defined: diabetes or high fasting glucose, central obesity, abnormal 
cholesterol and triglyceride levels, and hypertension. Then, following previous analyses, four genes with 
strong correlation with MetS were first investigated: PPARγ (Peroxisome proliferator-activated receptor), FTO 
(Fat mass and obesity-associated protein), MC4R (Melanocortin 4 receptor) and APOA5 (apolipoprotein A5). 
A correlation between the traits and this genes polymorphism was done. Among all polymorphisms analyzed 
we highlighted the polymorphism PPARγ2 rs1801282, FTO rs9939609, MC4R rs17782313and APOA5 
rs662799. The APOA5 rs662799 (T>C) variant defined a genetic predisposition to hypertriglyceridemia. The 
FTO rs9939609 (T>A) and MC4R rs17782313and (T ? C) are associated with susceptibility to being 
overweight/obese. The PPARγ2 rs1801282 (C>G, T) is a key factor in mediating conditions such as 
dyslipidemia, obesity, and insulin resistance and correlated with MetS comorbidities as a higher risk of 
cardiovascular disease. The results analysis showed clear associations between the studied polymorphisms 
with increased risks of developing MetS. Also, these four polymorphisms shown a significant frequency in 
Latin American individuals. This is an initial gathering of data to produce a database on this subject once there 
is still no recognized genomic DNA marker for genetic association with MetS, with few studies regarding our 
population. This results also demonstrated the importance of analysis and application of genetic 
polymorphisms studies helping to generate measures that could predict risk, allow early diagnosis, and promote 
a better quality of life. 
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Abstract:  
Chronic Myeloid Leukemia (CML) is one of the myeloproliferative neoplasms characterized by the 
proliferation of progenitor cells of the myeloid lineage, increasing the circulating cells of the granulocytic 
lineage. Worldwide, the annual incidence is 1-2 cases per 100,000 individuals, being more common in men 
than in women, frequently diagnosed in individuals with a mean age of 53 years. Discovered in 1960, the 
Philadelphia chromosome (Ph) consists of a reciprocal translocation between the long arms of chromosomes 
9 and 22, resulting in the formation of a hybrid BCR-ABL gene, which encodes proteins with tyrosine kinase 
activity, responsible for activating metabolic pathways of bone marrow progenitor cells, generating increased 
production of granulocytic cells, abnormal interaction with the extracellular matrix of the bone marrow and 
resistance to cell death. Most patients with CML express the p210 BCR-ABL protein and, with a frequency of 
less than 5%, express rare isoforms, the main one being p190. Normal-course CML consists of three stages: 
the chronic phase, the accelerated phase, and the blast crisis. In the transition from the chronic phase to the 
blast phase, additional chromosomal abnormalities are revealed, such as the presence of the double Ph+ 
chromosome. Therefore, the aim of this study was to identify the incidence of p190 isoform expression for the 
BCR-ABL transcript in patients with chronic myeloid leukemia treated at a reference service in oncology in 
the state of Pará, northern Brazil. 1115 patients were analyzed from January to December 2022 to confirm the 
diagnosis, monitor the treatment and evaluate the molecular response, Chronic Myeloid Leukemia, at Hospital 
Ophir Loyola, a reference in oncology in the State of Pará. Molecular analysis was performed from 20 mL of 
peripheral blood collected in a tube containing ethylenediamine tetraacetic acid (EDTA) and treated with 
hemolysis buffer (NH 4 Cl + NH 4 HCO 3). The RNA was stabilized in TRI Reagent Solution (Thermo Fisher 
Scientific, Waltham, MA, USA) and isolated with 100% isopropanol, chloroform and 75% ethanol. The 
detection and quantification of p210 and p190 isoforms were performed using Xgen RNA p210 and p190 
reference kits, according to the manufacturer's instructions (Mobius Life Science, Pinhais, Brazil. Analyzes 
were performed in duplicate on a microplate, and for quantification end of BCR-ABL p210 and p190, the 
transcripts were normalized with the ABL control gene. The reactions were performed in real-time PCR 
ABITM SDS 7300 (Thermo Fisher Scientific, Waltham, USA) under the following conditions: 50 cycles of 
10 min at 50 °C, 5 min at 95 °C, 20 s at 95 °C, and 1 min at 60°C. To confirm the diagnosis, cytogenetic 
techniques were performed on bone marrow samples that were seeded in tubes containing Marrowmax™ Bone 
Marrow Medium (Invitrogen, Waltham, MA, USA). Then, 24-hour cultures were performed. Here, 0.1 mL of 
colchicine (0.0016%) was added to the cultures two hours before each collection. After this period, the cells 
were centrifuged (1000 rpm for 10 min), the supernatant was removed and a hypotonic treatment with KCl 
(0.075 M) was started at 37 °C for 20 min. The cells were then centrifuged and fixed three times with 
methanol/acetic acid (3:1). Cell suspensions were placed on histological slides. The GTG banding technique 
used was described by Scheres et al. The identification and classification of chromosomes followed the 
recommendations of the International System of Human Cytogenetic Nomenclature. Twenty metaphases from 
each of the two patients were analyzed. The qRT-PCR identified that two patients (5.6%) had expression of 
the p210 and p190 isoforms of the BCR-ABL transcript with the concomitant presence of a double Ph+ 
chromosome that was observed by conventional cytogenetics. Studies indicate that the presence of the p190 
gene is related to a blast phase as the presentation of the disease in most patients with CML. The presence of 
p190 transcripts in CML¸ may be related to the dizzying progression of the disease. Concomitant analysis of 
BCR-ABL transcripts and chromosomal abnormalities beyond the Ph+ chromosome may allow early 
recognition of impending blast proliferation and timely change of treatment. Cytogenetic monitoring is 
important when disease progression or response to therapy is poor.  
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Abstract:  
INTRODUCTION: Copper complexes have emerged as a promising alternative for the treatment of different 
tumors. Indeed, copper is known for its ability to intercalate into DNA and increase levels of reactive oxygen 
species, activating the apoptotic process. In addition, it has anti-angiogenic, genotoxic and anti-proliferative 
activity. However, its synergism with other compounds is little explored. Vitamin D3 (VD3) is widely known 
for its immunomodulatory effect, controlling redox balance and regulating the intestinal absorption of copper 
and zinc. OBJECTIVE: Therefor, this study aimed to evaluate the synergism between a metallic copper 
compound synthesized by our group (MCC) and VD3 in triple negative breast cancer (BC) cells in order to 
establish new combinations for the treatment of these breast tumors MATERIALS AND METHODS: The 
cytotoxicity of MCC and VD3 for the MDA-MB231 triple-negative BC cell line was determined using the 
MTT reagent (ThermoFisher). The IC50 was calculated and, subsequently, the Chou-Talalay method was 
applied using the CompuSyn program to define the combinatorial index (CI). Values were considered additive 
when 0.9 ≤ CI≤ 1.1, synergistic when CI<0.9 and antagonistic when CI>1.1. Subsequently, synergistic 
concentrations were evaluated in the non-tumorigenic breast lineage MCF-10A and the cytotoxicity measured 
to define the selectivity of the combinations. We used t-test to compare cell viability between the two cell lines 
and p-values < 0.05 were considered significant. RESULTS AND DISCUSSION: For VD3 concentrations at 
0.70 µM and 1.40 µM, four synergistic combinations with MCC and three antagonistic were found. The t-test 
revealed that the synergistic combination of 0.70 µM of VD3 with 11.62 µM of MCC significantly reduced 
the viability of the MDA-MB231 lineage by 85% and the viability of MCF-10A by only 10%. When VD3 was 
used at 1.40 µM, treatments with 5.82 µM and 11.62 µM of MCC were significantly synergistic and selective 
in reducing the viability of the triple-negative BC cell line. CONCLUSION: Synergistic concentrations of 
MCC and VD3 were found for triple-negative BC cells and that higher concentrations of VD3 promoted a 
reduction in MCC concentrations. The analytical quantification of serum and cell levels of micronutrients as 
well as the genetic analysis of the expression of redox balance enzymes, pro-inflammatory markers and the 
VD3 receptor are points of interest to better understand the pathways responsible for the observed synergism. 
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Abstract:  
Dengue is an acute febrile illness caused by a virus called DENV (dengue virus). The Dengue virus has a 
single-stranded RNA genome with positive polarity, containing 11,000 bp. It is a notifiable disease, classified 
into four different serotypes, namely: DENV-1, DENV-2, DENV-3 and DENV-4. Studies with molecular 
techniques for detection of the virus are quite incipient in Maranhão, therefore, the Polymerase Chain Reaction 
technique via Reverse Transcription (RT-PCR) is a valid tool in the diagnosis of circulating serotypes in the 
state. In this context, this research aimed to use the Reverse Transcription technique followed by the 
Polymerase Chain Reaction to detect and differentiate the dengue virus serotypes that circulate in Maranhão. 
The study area comprised the following municipalities in Maranhão: Balsas, Caxias, Cururupu, Itapecuru 
Mirim, Imperatriz, São Luís and Santa Inês. Blood samples were obtained from patients with clinical 
characteristics of dengue from health centers and public hospitals in these municipalities and from 
LACEN/MA. Viral RNA was extracted with QIAGEN's QIAmp Viral Mini kit, followed by RT-PCR followed 
by Nested-PCR using specific primers for each serotype to detect and differentiate the infecting serotypes. The 
presence of the dengue virus was identified in 20 samples from 150 patients who had a clinical suspicion of 
dengue virus infection, between the years 2019 to 2022. The results obtained from this study are indicative of 
the circulation of DENV-2 in patients in the municipalities of Balsas, Caxias, Imperatriz, Itapecuru Mirim, 
Santas Inês and DENV-4 in the municipality of Caxias/MA. Although this result is still incipient, it is quite 
relevant for the development of disease control strategies aimed at preventing future dengue epidemics in the 
state of Maranhão.  
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Abstract:  
Autism Spectrum Disorder (ASD) is one of the most prevalent neurodevelopmental disorders, affecting 
1.85:2.7 out of every 100 children. Individuals with ASD struggle with socialization, communication, interest, 
and repetitive behaviors. Hundreds of genes have already been associated with the etiology of ASD, but the 
contribution of each polymorphism is variable. Thus, it becomes necessary to research and classify the SNP 
of the genes associated with ASD to understand the genetic variation and population frequencies. We 
performed SNP retrieval from five genes strongly associated with ASD (CHD8, MECP2, NRXN1, SCN2A, 
and SHANK3) from the NCBI dbSNP database. The frequencies of SNPs classified exclusively as benign or 
pathogenic were investigated. We investigated the alternative allele frequency of each of the populations for 
each SNP, following the statistical criteria of MAF (minor allele frequency) in intervals: very rare (<0.001), 
rare (>0.001-0.005), low frequency (>0.005-0.05) and common (>0.05). We followed the classification of 
populations described in the ALFA Allele Frequency divided into the following groups: Europeans, Africans, 
other Africans, African Americans, Asians, East Asians, South Asians, Other Asians, Latin Americans 1, Latin 
Americans 2, and others. We investigated differences in SNP frequency among analyzed populations using 
SNP's mean distribution and frequency range to determine which populations show significant variation. For 
the CHD8 gene, 79 variations were found, 26 benign and 53 pathogenic. For the MECP2 gene, 467 variations 
were found, 110 benign and 357 pathogenic. For the NRXN1 gene, 133 variations were found, 119 benign and 
14 pathogenic. For the SCN2A gene, 214 variations were found, 114 benign and 100 pathogenic. For the 
SHANK3 gene, 75 were found, 16 benign and 59 pathogenic. The CHD8, MECP2, and SHANK3 genes have 
a higher proportion of pathogenic SNP, while the NRXN1 and SCN2A genes have a higher proportion of 
benign SNP. The results demonstrate a large amount of pathogenic SNP in the genes associated with ASD. 
Therefore these alterations may contribute to the development of the disorder or associated phenotypes. We 
surveyed the population frequencies of all 968 selected SNPs, using the ALFA database to classify the variation 
in MAF among populations. At this stage, 2,339 populations had very rare SNPs, 2,502 had rare SNPs, 348 
had low-frequency SNPs, and 1,106 had common SNPs. We identified population frequencies that differ 
significantly from other populations for each analyzed SNP. From this, 137 variants with frequency changes 
were detected: 16 from CHD8, nine from SHANK3, 43 from SCN2A, 37 from NRXN1, and 32 from MECP2. 
Of that total, only four SNPs had pathogenic clinical significance: rs991738444 in CHD8, rs373588048, and 
rs1001153999 in SHANK3; rs61749724 in MECP2, all of them with altered frequencies in the European 
population. This result may indicate a higher risk of ASD in this population. We hope that at the end of the 
work, we will be able to contribute to the knowledge of SNPs related to ASD, establish the proportion of their 
clinical meanings and understand their population frequencies. 
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Abstract:  
Colorectal cancer is the second most lethal type of cancer worldwide and exhibits high resistance to 
chemotherapy, which is caused by the heterogeneity of the tumor microenvironment. The three-dimensional 
in vitro spheroid model presents greater histological and molecular similarity to the tumor compared to the 
two-dimensional model, making it a more representative model. The objective of this work is, through 
microscopy and molecular biology tests, to characterize the tumor microenvironment of colorectal cancer 
spheroids and the components that induce the formation of the three-dimensional model. The colorectal cancer 
cell line RKO-AS45-1 was cultured in a 96-well suspension plate coating with 2% agarose. During the culture, 
the formation of a pre-spheroid cellular cluster was observed, followed by the spontaneous formation of 
spheroids, with an average of 3 per well, exhibiting varying cellular density and distinct and progressive areas. 
Subsequently, optical and confocal laser microscopy were performed using 4',6-diamidino-2-phenylindole 
(DAPI)/Hoechst and Phalloidin-iFluor 488 as markers for morphological and structural evaluation. Confocal 
microscopy and three-dimensional reconstruction using z-stack revealed that the cells deposited in halos within 
the agarose matrix, generating concave-shaped spheroids ranging in size from 300 to 700 µm with acellular 
internal areas. Time series assays revealed different cellular subtypes that exhibited high motility, indicating 
the tumor cells' significant micrometastatic capacity. Subsequently, an qPCR was performed to evaluate the 
differential expression of 32 genes related at repair and pluripotency pathways in the two-dimensional and 
three-dimensional models. The assay results showed that the RKO-AS45-1 cells in the two-dimensional model 
expressed 14 out of the 32 evaluated genes, while the three-dimensional spheroid model expressed only 3 out 
of the 32 evaluated genes. The three genes BCL2L11, POU5F1, and PRKDC were underexpressed in the 
spheroid model compared to the two-dimensional model. These genes play significant roles in tumor 
maintenance, being associated with apoptosis, pluripotency and DNA repair, respectively. In the survival, 
apoptosis, and cell proliferation pathway known as Akt, BCL2 family genes, such as BCL2L11, act as 
regulators, capable of inducing or inhibiting cell death through apoptosis. On the other hand, the POU5F1 
gene plays a crucial function in the pluripotency pathway, promoting proliferation and increasing the metastatic 
potential of cancer stem cells (CSCs). Meanwhile, the PRKDC gene encodes the DNA-dependent protein 
kinase and serves as a checkpoint for DNA damage during the cell cycle and cellular repair process. Further 
assays will be conducted to characterize the tumor microenvironment, such as immunophenotyping, repeating 
the biomolecular assays, and evaluating new extracellular matrices with varied compositions. Therefore, the 
development of a three-dimensional in vitro assay model and the characterization of the tumor 
microenvironment allow for the formulation of new therapeutic approaches and, consequently, a functional 
model for drug testing. 
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Abstract:  
Introduction: Head and Neck cancer (HNC) is a heterogeneous cancer that affects different anatomical sites 
such as the oral cavity, pharynx, larynx, sinuses and paranasal cavity. Due to this heterogeneity the prognosis 
is poor. Treatment resistance is also strongly related to the regulatory mechanisms of hypoxia in the tumor 
environment. Hypoxia is characterized by low cellular oxygenation, which leads to the selection of genotypes 
that favor survival and tumor growth. The Hypoxia Inducible Factor -1 (HIF-1α) is a gene activated in hypoxic 
conditions responsible for activating other important genes in the processes of angiogenesis and resistance to 
chemotherapy. Topotecan is known as a HIF-1α inhibitor used in the treatment of ovarian cancer by preventing 
accumulation of HIF-1α and tumor development. Objective: Evaluate the effectiveness of Topotecan as a 
possible HIF-1α inhibitor in head and neck cancer cell lines and prevent tumor development and 
aggressiveness. Methodology: Two HNC cell lines, FADU (pharyngeal carcinoma) and HN13 (Oral Cavity 
Carcinoma), were cultivated in DMEM culture medium supplemented with 10% fetal bovine serum, 1% 
antibiotic/antimycotic and 1% glutamine (complete medium). The cells (1x105 cells) were seeded in two 6-
well plates, one of them was maintained in normoxia condition and the other in hypoxia (2% oxygen). The 
two plates were treated with 100 nmol of topotecan for 12 hours. To control, cells were cultured with a 
complete medium. RNA extraction was performed using the Trizol method (Invitrogen) and gene expression 
analysis was performed using TaqMan Real-time PCR master mix with specific HIF1α probe (Hs00153153). 
Protein extraction and quantification were performed using RIPA buffer and Western blot technique. The 
statistical analysis was performed using Kolmogorov-Smirnov normality, Student's t test and Wilcoxon test. 
Results: The results showed a difference between gene and protein expression of HIF-1α in hypoxic cells 
treated with Topotecan, mean RQ=0.5991 and RQ=0.3344, respectively (p>0.0001), in their respective sample 
groups. In addition, there was a difference between HIF-1α protein expression in cells treated with Topotecan 
and control cells, where the treated cells were underexpressed. Conclusion: Topotecan is effectiveness in 
inhibiting the expression of HIF-1α in FaDu and HN13 cell lines, and it can be considered a therapeutic strategy 
to inhibit tumor growth and aggressiveness caused by HIF-1α. 
Palavras-chave: Head and Neck Neoplasms; Topotecan; Hypoxia-Inducible Factor 1; gene expression; 
protein expression 
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Abstract:  
Brazil ranks third among the countries with the highest prevalence of Insulin-dependent Diabetes Mellitus type 
1 (IDDM1), an autoimmune disease that leads to the death of pancreatic beta cells and affects about one 
hundred thousand people before the age of 20, and more than 450 thousand, above this age. Susceptibility to 
IDDM1 is associated with more than 60 loci, with the HLA complex known to have greater importance. 
However, most genetic associations in European or Asian populations have not yet been validated in the 
Brazilian admixed population, and the association differences between IDDM1 of early or late onset are still 
poorly understood. In this study, genotypes obtained by mass spectrometry (Iplex) of 38 candidate/reported 
polymorphisms in GWAS Catalog were compared between 159 patients under 14 years of age and diagnosed 
before 12 years of age and 208 healthy children in the same age group; and between 91 adult patients aged at 
least 18 years and diagnosed after 18 years of age, and 174 healthy adults. Regardless of age (single risk factor 
associated with infant IDDM1, in multivariate analysis), children with HLA-DQB1_rs3129716*C and 
AMT_rs9814873*G had higher susceptibility to the disease (OR=5.38, p<0.0001; OR=1.67, p<0.045, 
respectively). The INS-IGF2_rs17885785*T variant, which disrupts a CpG site close to the insulin gene, was 
associated with protection in the additive model (OR=0.47, p=0.011). Adult carriers of the same HLA 
polymorphism, especially homozygotes (additive model), also showed greater susceptibility to the disease 
(OR=2.25, p=0.006), while carriers of the CENPW_rs9388486*T allele (OR=0.35, p= 0.001) showed greater 
protection, regardless of sex and age. After excluding the HLA variant, ANKRD55_rs7731626*A (OR=0.60, 
p=0.034), located in a regulatory region associated with multiple autoimmune diseases, was associated with 
protection against IDDM1 in adults, in the additive model. In the same model, LINC00243_rs886424*T was 
associated with adult IDDM1 susceptibility (OR=2.35, p=0.040). This polymorphism is also associated with 
increased expression of the LINC00243 long non-coding RNA in the blood. There were no additional 
associations with IDDM1 of infant onset, even after the exclusion of HLA-DQB1_rs3129716*C. In conclusion, 
differences in genetic association with IDDM1 of infant and adult onset reinforce the etiological differences 
between both diseases, further revealing different pathological pathways and new therapeutic targets to be 
evaluated in future functional studies.  
Palavras-chave: HLA-DQB1; IDDM1; CENPW; insulin; ANKRD55 
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Abstract:  
The Mennonites are an ethnic and religious Anabaptist group that originated in Central Europe around the 16th 
century. Persecutions and migrations resulted in three population bottlenecks events throughout their history, 
leading to genetic isolation for approximately 500 years. Genetic isolation facilitates the identification of new 
genetic markers associated with diseases, due to higher frequencies of otherwise rare causal variants, mediated 
by genetic drift. In this work, we investigated the association between genetic variants of the ANGPTL 3, 4, 
and 8 genes, whose products regulate cholesterol metabolism, with dyslipidemias (diseases related to lipid 
metabolism alterations, and highly associated with cardiovascular diseases and metabolic syndrome), in the 
Mennonite population. After informed consent, we obtained information from 485 Mennonites (194 from 
Colônia Nova - RS, 192 from Curitiba, and 99 from Colônia Witmarsum - PR) regarding biometrical 
measurements, personal and familial history of non-transmissible chronic diseases, including cardiovascular 
diseases, hypertension, and diabetes. Among them, 325 individuals had their whole exome sequenced (WES), 
allowing the identification of 58 variants in the ANGPTL3, 4, and 8, and DOCK7-DT genes. Additionally, 
eight common variants in the regulatory regions of the same genes were genotyped in 382 Mennonites 
presenting lipid profiles, using mass spectrometry (iPLEX) (169 with WES). We compared 273 individuals 
with dyslipidemia (defined as presenting altered total cholesterol, LDL, HDL, or triglycerides) with 160 
controls, by multivariate logistic regression. Genotype distribution was in Hardy-Weinberg equilibrium, and 
the frequencies of 23 WES variants differed between Mennonites and non-Finnish Europeans (p<0.05). 
Specifically, the frequency of the rs1044250*T allele was 26.04%, lower than in non-Finnish Europeans (32%, 
p=0.002), indicating a founder effect. Homozygosity for this allele was associated with protection against 
dyslipidemia (OR=0.41 [95%CI=0.17-0.97] p=0.044), independently of body mass index (the only covariate 
associated with dyslipidemia - OR = 1.12, p < 0.05). The rs1044250*T allele changes an amino acid (p.T266M) 
in the ANGPTL4 protein, which is a potent and irreversible inhibitor of lipoprotein lipase. This reduces its 
activity, decreasing the levels of plasma lipoproteins, and explaining the association found in this study and 
reported in other populations, with lower levels of fasting triglycerides and cardiovascular protection in Euro-
descendant patients with type 2 diabetes. In conclusion, the ANGPTL4*p.T266M variant protects against 
dyslipidemias, regardless of BMI in the Mennonite population. The effect of this same variant in the 
development of dyslipidemia in the admixed non-Mennonite Brazilian population and its therapeutic potential 
will be evaluated in the near future. 
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Abstract:  
Cervical cancer is an important public health problem, being the third most frequent neoplasm and fourth cause 
of death in women in Brazil. With estimates of more than 17,000 new cases for the triennium 2023 to 2025, 
corresponding to 15.38 cases per 100,000 women. Cervical cancer, is caused by persistent infection with some 
types of human papillomavirus - HPV, oncogenic viruses. Genital infection by this virus is very frequent and 
most of the time does not cause disease. In some cases, cellular changes occur that can develop into cancer. 
HPV are viruses capable of infecting the skin or mucous membranes. Among the HPVs of high oncogenic 
risk, types 16 and 18 are present in 70% of cervical cancer cases. Given this scenario, it is important and 
necessary to understand the genetic material and action of this virus. Objective: Optimization of RNA 
extraction protocol with Trizol from tumor lines SiHa (HPV-16) and HeLa (HPV-18). Materials and methods: 
An adaptation was made in the RNA extraction kit protocol of a commercial kit. Cells were extracted from 96-
well plates, the culture medium then was removed and the wells washed with ice-cold PBS, 200 µL of RNA 
Later was then added to each well for scraping of adhered cells, after centrifugation a proportional adjustment 
of 100 µL of Trizol for 1x106 cells added to the pellet that was made, incubation at 37°C and addition of 200 
µL of chloroform, after centrifugation process and addition of 500 µL of isopropanol, the discard of the 
supernatant then add 1 mL of 75% ethyl alcohol, after vortexing and centrifugations, remove supernatant and 
dry the pellet at room temperature, dissolve in DEPC treated and autoclaved water or ultrapure water. 
Quantification performed in the NanoDrop ONE C (ThermoFisher, USA).Conclusion The protocol proved to 
be effective, as it was possible to achieve concentrations above 100 µg/µL of RNA on average, and also showed 
a high level of purity with 4% phenol as the only contaminant. Another great advantage of this protocol is its 
low cost, since reagents, materials and equipment already present in the laboratory were used without the need 
to acquire a more expensive commercial extraction kit, optimizing time and research resources.  
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Abstract:  
The recovery and analysis of human body tissues and fluids from crime scenes are crucial preliminary steps of 
a forensic investigation. The identification of vaginal secretions and blood is an important step during the 
investigation of alleged sexual assault. Menstrual fluid is a complex biological fluid that contains blood and 
endometrial cells. Differentiation between blood and menstrual blood has been limited to a few markers. Most 
DNA methylation studies in forensic epigenetics have been restricted to a limited subset of cytosines in the 
genome, mainly as those on the Illumina 450K and 850K BeadChip platforms arrays, representing just 3% of 
human CpG sites. Whole-genome bisulfite sequencing (WGBS) is a more comprehensive assay that provide 
data of all CpG on the genome. The objective of this study was to identify potential markers that allow for the 
discrimination of menstrual fluid and blood. Public databases of WGBS studies, on 77 primary cell types of 
different tissues/organs were loaded and viewed on the UCSC genome browser platform. The smallest human 
chromosome (21) was scanned comparing methylation levels between three samples of white blood cells 
(WBC) and three of endometrial epithelial cells (EE). Potential markers were considered when at least three 
consecutive CpGs showed a methylation difference greater than 80% between WBC and EE. Six markers 
containing differential methylation were found between the groups. The mean methylation varied between 
0.83 and 0.96 for EE and 0.02 and 0.1 for WBC. The methylation difference between WBC and EE at the six 
loci ranged from 0.82 to 0.91. In the other cell types, a pattern of hypermethylation was also observed. The 
number of potential markers is expected to be much higher as chromosome 21 represents only 1.5% of the 
human genome. The strategy proved to be efficient in identifying new loci with potential application in forensic 
epigenetics.  
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Abstract:  
Introduction: The SLC30A8 gene encodes the zinc transporter 8 (ZnT8), which is mainly expressed in 
pancreatic beta-cells. Zinc plays a crucial role in the synthesis, storage, stability, and secretion of insulin and 
glucagon. Single nucleotide polymorphisms (SNPs) in the SLC30A8 gene have been associated with an 
increased risk of type 2 diabetes mellitus, as well as with the production of anti-ZnT8 autoantibodies in patients 
with type 1 diabetes mellitus (T1DM). However, the association of SLC30A8 SNPs with T1DM is still 
inconclusive due to the small number of studies on the field. Objective: To evaluate the association between 
the SNPs rs2938864 (G/A), rs2047962 (G/A), rs7817754 (A/G), rs62510556 (C/T), and rs13266634 (C/T) in 
the SLC30A8 gene and T1DM or its clinical and laboratory characteristics. Methods: We analyzed 518 T1DM 
patients (cases) and 485 non-diabetic individuals (controls). Genotyping of the SNPs of interest was performed 
using the allelic discrimination - real-time PCR technique using TaqMan® probes. Haplotype analysis of the 
5 SNPs was conducted using Phase2.1 software. The project was approved by the Ethic Committee in Research 
from HCPA. Results: Genotype frequencies of the 5 analyzed SNPs were in Hardy-Weinberg equilibrium in 
the control group (P >0.050). The A/A genotype of the rs2938864 SNP was present in 28.2% of cases and 
22.5% of controls (P= 0.046). This genotype remained associated with risk for T1DM after adjustment for 
body mass index and age (odds ratio= 1.52, 95% CI 1.06-2.19; P= 0.023, recessive model). Moreover, the A/A 
genotype was associated with lower triglyceride levels in T1DM patients [A/A: median 79.0 (interquartile 
range 52-104) vs. G/G+G/A: 82.5 (58-125) mg/dL; P= 0.031]. Furthermore, the C/C genotype of the 
rs13266634 SNP was associated with lower triglyceride levels in T1DM patients [C/C: 79 (56-113) vs. 
C/T+T/T: 84 (54-139) mg/dL; P= 0.027]. The remaining SNPs of interest were not associated with T1DM or 
its clinical/laboratory characteristics. We observed 24 haplotype combinations of the 5 SNPs; however, no 
difference was found between cases and controls (P= 0.429). Conclusion: This is the first study that evaluated 
the association of the SLC30A8 rs2938864 SNP in T1DM patients, suggesting that the A/A genotype of this 
SNP is associated with risk for this disease. The A/A genotype of the rs2938864 SNP and the C/C genotype 
of the rs13266634 SNP were associated with lower triglyceride levels in T1DM patients. 
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Abstract:  
The gonadotrophin releasing hormone (GnRH) is a central neuropepitide in the reproductive physiology of 
vertebrates, since it regulates the synthesis and release of the follicule-stimulating hormone and luteinizing 
hormone which, in turn, leads to gonadal maturation. Teleost fish have two or three paralogue GnRH peptides 
coded from their genomes. Thus, their study is important, since it represents a valid model for molecular 
phylogenetics and for a better grasp the physiological mechanisms involved with this hormone. In Neotropical 
migratory piracema fish, aquaculture operations are essential for mitigating environmental impacts but are 
limited, due to lack of natural triggers for reproductive development, usually resorting to carp hypophysis for 
spawning. This work announces the ongoing characterization of molecular paralogs from the GnRH gene 
family in two ecologically important and commercially valued piracema fish Brycon orbignyanus and 
Salminus brasiliensis (Characiformes: Bryconidae). The in silico characterization was achieved through two 
~15X depth genomic assemblies, from short reads (Illumina), through MAKER annotation and BLAST search 
over our local genomic databases. The sequence for the sbGnRH1 (264 bp/88 aa) was found within the S. 
brasiliensis genomic assembly which, in turn, was used as query to find it within B. orbignyanus. The Astyanax 
mexicanus pre-pro-GnRH2 and 3 from GenBank were used as queries, but only revealed pre-pro-GnRH2 
partially (144 bp/48 aa) from both analysed genomic assemblies. The pre-pro-GnRH is a tripartite neuropeptide 
composed by a signal peptide, a decapeptide and a conserved proteolytic site (Gly-Lys-Arg), followed by a 
GnRH associated peptide. The length of each section found here is in accordance with the previously described 
teleost GnRH genes in the literature. However, we observed a variation in the codon within the proteolytic 
site, and the PeptidCutter tool point to changes in the cleavage site and cutting enzyme due to this difference. 
In order to verify the MAKER predicted sequence from sbGnRH1, we designed PCR primers, which led to 
the amplification of DNA fragments with the predicted length (~400bp). The amplicon obtained for the S. 
brasiliensis was sequenced by Sanger's method, which corroborated the in silico obtained sequence. Since so 
far there are no descriptions of native forms of GnRH from these two species, predicted transcripts were used 
to infer the primary structure of peptides, which allowed for amino acid alignment with ClustalW with GnRHs 
from GenBank for teleost fish. The Jones-Taylor-Thornton evolutionary model was used in a maximum 
likelihood phylogenetic analyses, assessed with 1,000 bootstrap replicates. The different pre-pro-GnRH 
grouped in three distinct clades and define a monophyletic group, which confirm BLAST classification for the 
paralogs here described. Using new primer pairs designed to span overlapping regions of the GnRH3, obtained 
from Astyanax altiparanae it was possible to detect this specific teleost gene in S. brasiliensis via PCR. These 
results represent steps forward in the direction of the molecular and physiological reproductive properties of 
these and other closely related species of migratory fish, which could subsidize the biotechnological innovation 
in reproductive management for conservation and commercial fisheries, yielding practical tools for fisheries 
and environmental sustainability. 
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Abstract:  
INTRODUCTION: Viral hepatitis is a disease caused by hepatotrophic viruses with different clinical aspects, 
transmission and symptoms. They can be types A, B, C, D and E, being more common and with higher clinical 
prevalence the types B and C, with high rates of chronicity and poor prognosis for disease outcome, and 
susceptibility to liver fibrosis or hepatocellular cancer. The IFNL3 gene encodes interferon lambda 3, which 
is related to immune responses against viral infections. Class 3 interferons identify and block viral replication, 
mainly through innate immunity mechanisms. Several studies show IFNL3 is associated with sustained and 
rapid virologic response against hepatitis B and C viruses, and is therefore crucial in the treatment outcome of 
these hepatitis. Population-based gene research is important for understanding the heterogeneity of the 
distribution of these diseases in different world populations, especially in Brazilian populations that exhibit an 
intense pattern of miscegenation with different continental populations. OBJECTIVES: To investigate the 
allele frequencies of IFN L3 gene exome variants in a mixed race population from Pará state and to compare 
with public databases that show the frequency of these variants in world populations. METHODOLOGY: The 
sample was composed of 89 mixed race individuals from the population of Belém, where blood was collected 
in EDTA tubes for subsequent DNA extraction. Libraries were prepared using Nextera Rapid Capture Exome 
and SureSelect Human All Exon V6, following the manufacturer's recommendations. Sequencing took place 
on the NextSeq 500® platform. The results were processed for variants (GATK v.3.2, United States) of the 
reference genome. Allelic variants were annotated in ViVa®. Markers in the IFNL3 gene were selected in the 
coverage. Analyses followed with comparison in public databases using GnomaD. RESULTS: Nine single 
nucleotide polymorphisms of the IFNL3 gene were observed, of which SNP rs8103142 showed higher 
frequencies of the mutant allele (22%). This SNP is a missense variant with high frequencies in populations of 
African (30%) and European (28%) origin. All nine polymorphisms were investigated for predictors of 
pathogenicity, and rs8103142 classified as benign. These data are particularly important when prospecting in 
relation to the risk of viral hepatitis, since this high prevalence in the population of Pará, may suggest a better 
scenario of response to treatment of these infections among patients in this state. Some studies confirm these 
findings in patient populations from other states in Brazil. CONCLUSION: The high frequency of SNP 
rs8103142 in the mixed race population of Pará state may suggest a good immune response, both regarding 
treatment and viral clearance, in patients with viral hepatitis in the state. Future studies in the region, with 
investigation of these polymorphisms in samples of patients with hepatitis B and C will be essential to ratify 
these associations.  
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Abstract:  
The study of gene networks in complex diseases, such as Colon Cancer (CC) is an approach that helps to 
understand the biological processes that may be associated in the development, progression, and maintenance 
of these diseases. MicroRNAs (miRNAs) are emerging as good candidates for biomarkers, as they operate in 
the regulation of gene expression and are deregulated in several diseases, including CC. To investigate the 
biological processes in which colon cancer-related miRNA target genes are involved. Firstly, we searched for 
experimentally validated disease-related miRNAs, available in the RNA-Disease Repository database, and 
filtered the miRNAs described in CC only. Subsequently, we searched for miRNA's target genes in the 
miRTarBase database, selecting those experimentally validated by strong evidence. To assess which biological 
pathways the target genes were involved, we performed functional enrichment analyses in the Gene Ontology 
(GO) and Reactome databases. The analyses and graphs were performed in the R software (v.4.3.1). We 
identified 501 miRNAs that regulate 3,369 target genes in CC. GO's analysis showed 1,194 pathways enriched 
by miRNAs target genes in CC and while in Reactome 744 pathways were enriched. The functional enrichment 
analysis showed that among the enriched GO pathways several are related to carcinogenic cascades, such as: 
"Epithelial cell proliferation" and "Gland development". We identified pathways related to signal transduction: 
"positive regulation of kinase activity" and "Positive regulation of MAPK cascade". We also identified 
pathways related to cell development and dynamics: "Ameboidal-type cell migration", "Epithelial tube 
morphogenesis", "Positive regulation of cell adhesion". Cell death-related pathways have also been observed: 
"Response to oxygen levels", "Response to decreased oxygen levels", "Response to hypoxia", "Extrinsic 
apoptotic signaling pathway". Gene enrichment in Reactome has shown pathways related to signal 
transduction: "Signaling by interleukins", "Diseases of signal transduction by growth factor receptors and 
second messengers", "Intracellular signaling by second messengers" and "PIP3 activates AKT signaling". 
Were observed signaling pathways related to inflammation: "Toll-like receptor cascades", "Signaling by TGFB 
family members", "Toll like Receptor TLR6: TLR2 Cascade", "Toll like Receptor TLR1: TLR2 Cascade", 
"Toll like Receptor 2 (TLR2) cascade". We also identified the "PIP3/AKT signaling in Cancer" pathway that 
regulates cell survival and proliferation. We identified miRNAs that can regulate genes involved in several 
biological processes related to the occurrence, maintenance, and progression of CC. Our results reinforce the 
importance of better understanding the processes related to the miRNA/mRNA target interaction, as it may 
reveal targets that were acting as biomarkers in complex diseases such as CC. 
Palavras-chave: Colon cancer; microRNAs; regulatory networks; biomarkers;  
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Abstract:  
Alcohol Use Disorder (AUD) is a complex condition characterized by compulsive consumption of alcoholic 
beverages, and it is responsible for approximately 3.3 million deaths annually. To increase knowledge about 
the neurobiology of AUD triggering factors and propose possible therapeutic targets, many research groups 
use animal models and human experiments. In these investigations, behavioral alterations have consistently 
been observed and are believed to be associated with the activation of the innate immune response. Notably, 
the activation of innate immune receptors in the striatum, a brain region that integrates the Mesolimbic 
Dopaminergic System, commonly referred to as the reward system, during chronic ethanol abuse can lead to 
changes in the transcriptional regulation of cytokines (such as IL-6, IL-1β, and IL-10), inflammatory signals 
(e.g., iNOS and NFAT), and regulatory proteins (including LRRK2). These alterations may induce 
neuroinflammation, potentially contributing to the behavioral changes observed in response to alcohol 
consumption. In light of the aforementioned, our research group used an animal model exhibiting high ethanol 
consumption and preference to investigate the relationship between neuroinflammation, behavior, and alcohol. 
In this model, after a week of acclimatization, the animals were submitted to two stages for 12 weeks: Stage 1 
(T1) ? Dietary treatment, for eight weeks, in which the animals receive high-calorie diet, High Sugar and Butter 
(HSB group), or standard diet, American Institute of Nutrition 93-Growth (AIN93G group); and Stage 2 (T2) 
? Ethanol consumption, in which the animals are submitted, for four weeks, to ethanol within the free choice 
paradigm, being each of them divided into six groups: [1] AIN93G + H2O; [2] AIN93G + EtOH; [3] HSB + 
H2O; [4] HSB + EtOH; [5] HSB-AIN93G + H2O; [6] HSB-AIN93G + EtOH. The three groups (+H2O) have 
access to only water, while the three others (+ EtOH) have free choice between water and a 10% ethanol 
solution. The HSB diet is substituted by the AIN93G diet in the HSB-AIN93G groups, being that the group 
HSB-AIN93G + EtOH have a high preference and consume excessive amounts of ethanol. At the end of the 
12-week experiment, the animals were evaluated for anxiety, compulsion, and depression-like behaviors, were 
euthanized and the brain collected for molecular and biochemical analyses. Thus, we observed that high 
consumption and preference for ethanol resulted in (1) elevation of inflammatory cells in the brain, (2) up 
regulation of genes associated with cytokines (Il6 and Il1β) and pro-inflammatory signals (Inos and Nfat), 
down regulation of anti-inflammatory cytokine (Il10) and the Lrrk2 gene in the striatum, and (3) behavioral 
alterations characterized by reduced anxiety and depression-like behaviors alongside heightened compulsive-
like behavior. These findings suggest that the interplay between the immune system, behavior, and 
transcriptional profile of the Lrrk2 influences the high ethanol consumption and preference. Consequently, the 
data obtained in this study contribute to an improved understanding of related factors to the neurobiology of 
AUD and, thereby, aid in the identification of novel therapeutic targets for this disorder. 
Palavras-chave: Alcohol; Brain; Immune system; Behavior; Lrrk2 
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Abstract:  
•  Introduction:The prediction of post-thrombotic syndrome (PTS) development among patients with deep 
venous thrombosis (DVT) is currently based on clinical characteristics alone; reliable biomarkers are 
unavailable. In this study, the expression of myeloperoxidase (MPO), Fms-related tyrosine kinase 4 (FLT4), 
and coagulation Factor XIII A chain (F13A1) was evaluated to identify novel biomarkers of PTS. F13A1 of 
the clotting cascade stabilizes the thrombus; MPO interacts with the endothelium; and FLT4 encodes a vascular 
endothelium-derived growth factor receptor that participates in angiogenesis.Objectives: quantitatively 
evaluate the gene expression of MPO, Flt4 and F13A1 in patients with and without PTS.Results:This study 
evaluated nine patients stratified into three different groups. The control group included three healthy 
patients;the second group included three patients with DVT without PTS (group II); and the third group 
included three patients with PTS. The expression of MPO, FLT4, F13A1 was evaluated in the three groups. A 
significant decrease in FLT4 expression and a non-significant difference in MPO gene expression were found 
among the three groups; however, there was a notable progressive increase in F13A1 expression.Conclusion: 
Despite the low sampling rate in the present study, the decreased FLT4 expression and increased of F13A1 
expression may represent biomarkers of PTS.  
Palavras-chave: gene expression; F13A1; MPO; Flt4; post-thrombotic 
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Abstract:  
Apoptosis is an essential process of cell death that may occur through an extrinsic pathway, of cytoplasmic 
action, or intrinsic, of mitochondrial action. The dysregulation of this system is associated with diseases such 
as cancer, in which an intense cellular proliferation and the inability of activating apoptosis take place, being 
one of the characteristics of malignant tumors that contribute to metastasis. The National Institute of Cancer 
(INCA, Brazil) highlights that, among the most prevalent and fatal types of cancer, there are prostate (PC), 
breast (BC), esophagogastric (EGC) and colorectal (CRC). Thus, it is necessary to search for biomarkers that 
may be associated with cancer, such as the mitochondrial influence of apoptosis in these neoplasms. Therefore, 
this work investigated the presence of variants in apoptotic genes in metastatic cancers. This was an in silico 
observational analysis, in which 10 Databases (DBs) available at cBioPortal for Cancer Genomics were used. 
The selection of apoptotic genes was performed using the mitoXplorer platform, in which 56 genes related to 
mitochondrial apoptotic functioning were screened. The searches for variants took place in the DBs using 
Microsoft Excel software and the R language. Screening and analysis of the data obtained were carried out. 
Finally, the pathogenicity prediction of the variants was applied: missense, nonsense and frameshift. Overall, 
4,170 samples were evaluated based on genomic information, of which 1,633 (39.3%) were from BC, 1,163 
(27.8%) from CRC, 1,069 (25.6%) from PC and 305 (7.3%) of EGC. A total of 468 variants were identified, 
416 of which were unique. The genes with the highest incidence of total mutations were CASP8 (n=72; 
15.38%), XIAP (n=29; 6.20%), BAX (n=24; 5.13%), MAPK1 (n=23; 4.91%) and MCL1 (n=21; 4.49%). In 
single mutations, CASP8 (n=65; 15.63%), XIAP (n=27; 6.49%), MAPK1 (n=22; 5.29%) and MCL1 (n=20; 
4.81%) stand out. The most prevalent changes in total mutations were: missense (47.86%), frameshift (6.84%) 
and nonsense (2.56%). The pathogenicity prediction analysis verified that at least 24 variants have a high 
deleterious degree (PolyPhen and SIFT) and were of interest, including the variants rs1382820779 (CASP8), 
rs17860424 (CASP8), rs766608722 (LETMD1), rs797044892 (MAPK1), rs1057519911 (MAPK1), 
rs757959447 (MAPK3) and rs777419437 (PACRG). Interestingly, the rs17860424 variant has been associated 
with the autoimmune lymphoproliferative syndrome, in which defective lymphocytic apoptosis and 
autoimmunity due to CASP8 deficiency occur. Meanwhile, the rs1057519911 variant has been related to the 
pathogenesis of cancers such as bladder, head and neck and cervical neoplasms. The rs797044892 variant was 
associated with the risk of developing neoplastic and congenital genetic diseases. Therefore, it is possible to 
perceive that many of the apoptotic genes involved in the mitochondrial condition are intrinsically related to 
the cancer process, especially CASP8 and XIAP. Therefore, we suggest rs1057519911 and rs797044892 as 
possible biomarkers to be confirmed for metastatic cancer in future studies. 
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Abstract:  
Polycystic Ovary Syndrome (PCOS) is an endocrinometabolic pathology, common in women of reproductive 
age. Several studies conclude that PCOS is a multifactorial disease, with a combination of environmental factos 
and genetic factors. The single nucleotide polymorphisms (SNPs) in genes that encode microRNAs, such as 
MIR 146A and MIR196 A2 may be involved in the etiology of PCOS. This genetic alteration can interfere 
considerably in cellular functions mediated by them, interrupting the regulation of various genes. For this 
purpose, this research aim to investigate the polymorphisms rs 2910164 of MIR 146A C/G and rs 11614912 
of MIR 196 A2 C/T in PCOS patients and a control group. A total of 100 (one hundred) blood samples from 
patients with PCOS and another 100 (one hundred) samples from the control group were evaluated. Leukocytes 
were collected from this blood and then DNA extracted using the phenol technique, which was stored in a 
freezer for subsequent genotyping. The investigation of polymorphisms was carried out using the technique of 
Allelic Discrimination by PCR in Real Time. The statistical analysis was performed using the BioEstat 3.0 
program. Statistical analysis was performed using the chi-square test to compare genotypic frequences and to 
calculate the Hardy-Weinberg Equilibrium (HWE). The results show that there was no statistically significant 
difference between the polymorphisms rs 2910164 of MIR 146A C/G in the study and control groups (p = 
0.96), and rs 11614912 of MIR 196 A2 C/T (p = 0. 56). The patients and controls were in HWE for patients 
and controls for MIR 196ª2 (p = 0.89 and p=0.67, respectively) and for MIR 146ª (p= 0.23 and p= 0.21). In 
conclusion, in the present study there is no association between the polymorphisms rs 2910164 of MIR 146A 
C/G and rs 11614912 of MIR 196 A2 C/T and PCOS.  
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Abstract:  
HJURP is highly expressed in several cancers and strongly correlates with patient survival. However, the 
mechanistic basis underlying its association with cancer aggressiveness is not well understood. HJURP 
promotes the loading of the histone H3 variant, CENP-A, at the centromeric chromatin, epigenetically defining 
the centromeres and supporting proper chromosome segregation. We have previously demonstrated that 
HJURP is recruited to DSBs and promotes epigenetic alterations that favor the execution of DNA repair. 
Incorporation of HJURP at DSBs promoted turnover of H3K9me3 and HP1 at the lesion sites, facilitating 
DNA damage signaling and DSB repair. Here we showed that overexpression of HJURP affected the global 
structure of heterochromatin, promoting displacement of H3K9me3/HP1 independently of DNA damage 
induction. Moreover, ChIP-sequencing analysis obtained from T98G cells demonstrated that H3K9me3 
occupancy was enhanced in constitutively heterochromatic regions after HJURP depletion, specifically at the 
centromeres and in the nucleolus associated domains (NADs). Also, DNA damage signaling and repair was 
impaired after HJURP silencing. These results demonstrated that HJURP favors genome-wide reorganization 
and assists DNA damage response. Consistent with these data, glioma cell lines exhibited greater radiation 
resistance when HJURP is increased and patients whose tumors express higher levels of HJURP were not 
responsive to IR treatment. Altogether, these data revealed that HJURP promotes changes in the structure of 
heterochromatin, favoring broad relaxation, and DNA damage signaling and repair. These results enlarge the 
knowledge regarding HJURP functions in the regulation of chromatin structure and DNA repair, highlighting 
it as a promising target for the development of novel therapies that sensitize tumor cells to irradiation.  
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Abstract:  
Osteosarcoma (OS) is the most prevalent malignant bone tumor in people from 0-19 years. Slow progress has 
been achieved in unraveling the complete spectrum of events involved in tumor initiation and progression, 
which is hampered by the rarity of cases and their genomic complexity. A smaller but significant portion of 
OSs is caused by germline alterations in genes such as RB1, RECQL4 and TP53. Given the heterogeneity of 
cell types that constitute tumor samples, it is doubtful whether all identified alterations are exclusively of 
somatic origin or if a portion of germline information could also be extracted from this material. We applied 
the guidelines of the European Society of Medical Oncology (ESMO) for the detection of pathogenic variants 
of potential germline origin using NGS data from 28 primary OS samples. Sequencing was performed using 
the TruSight One panel on the Hi-seq2000 platform (Illumina). The mutational burden was analyzed using 
VarSeq (Golden Helix) - variant prioritization was based on quality, populational and allelic frequencies, effect 
(missense and loss-of-function), pathogenicity (ClinVar classification), and occurrence in a group of high-risk 
and actionable genes. Copy number analysis was performed using Nexus (Bionano Genomics) to uncover 
chromosomal events that could be related to the identified alterations. Thirty-four variants were identified 
mapped to 24 cancer predisposition genes, from which five met the criteria for further germline investigation, 
mapped to RB1 and TP53 and with allele frequencies ranging from 43 to 81%. The affected samples also 
harbored alterations reminiscent of the complex chromosomal alteration named chromoanasynthesis, along 
with a number of chromosomal events above the average of the cohort. We hypothesize that the putative 
germline variants could be contributing to the genomic instability observed in these cases. Three of the 
identified alterations were previously described in ClinVar, as pathogenic/likely pathogenic (RB1, ID 428682, 
and TP53, ID 428908) or pathogenic (TP53, ID 182970). Our findings reinforce the relevance of investigating 
the contribution of germline alterations in patients with osteosarcoma, even in the analysis of tumor-only 
sequencing data. This information can be useful to provide immediate intervention in the clinical management 
of the patients and a proper genetic counseling to their families. 
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Abstract:  
Diabetic nephropathy (DN) is one of the most common complications of Diabetes Mellitus and is among the 
main causes of end-stage renal disease. The pathology is characterized by glomerular changes stimulated by 
glucose homeostasis imbalance and elevated intraglomerular pressure. Emerging evidence suggests that 
additional genetic polymorphisms are involved in DN's susceptibility. Among the associated genetic factors, 
some single nucleotide polymorphisms (SNPs) had been studied as candidates for DN risk, such as the 
Methylenetetrahydrofolate Reductase (MTHFR), rs1801133 and Vascular Endothelial Growth Factor 
(VEGF), rs28357093. MTHFR gene is responsible to the synthesis of the enzyme methylenetetrahydrofolate 
reductase, essential in the folate/homocysteine metabolic pathway. On the other hand, VEGF is a protein 
involved in signaling that stimulates angiogenesis. In this investigation, we assessed it based on the genetic 
data of the 345 subjects (103 DN, 95 type 2 diabetes, and 147 healthy individuals). Machine learning analysis 
was used to identify the main factors for DN risk. Five machine learning approaches, LR (logistic regression), 
CART (classification tree and regression), KNN (K-nearest neighbors), SVM (support vector machine) and 
RF (random forest) were used. Statistical analysis was performed using the Python programming language. 
The metrics for evaluating the performance of the models were precision, accuracy, recall, and the area under 
the curve (AUC) of the receiver operating characteristic curve (ROC). Values close to 1 indicated a better fit 
of the model. In the LR model, it was observed that the main variables found were: smoking, VEGF 
(rs28357093), age, and MTHFR (rs1801133); to CART model: glycated hemoglobin, age, and smoking; in the 
KNN model: MTHFR (rs28357093), smoking, sex and age; to SVM model: smoking, VEGF and MTHFR 
SNPs; and, finally to RF model: glycated hemoglobin, age, and systolic pressure. According to the performance 
evaluation, the most adjusted models were CART and RF, both with metrics equal to 1. Additionally, our 
findings suggest that factors such as age, glycated hemoglobin values, smoking, and MTHFR (rs1801133) and 
VEGF (rs28357093) may be associated with the DN's development in the population analyzed. 
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Abstract:  
Esophageal cancer (EC) is a malignant neoplasm that ranks 7th in terms of global incidence and 6th in 
mortality, it is highly lethal due to late diagnosis. In Brazil, esophageal cancer is the 13th most common type 
of cancer, being the 6th most common in males and the 15th in females. The predominant histological type is 
esophageal squamous cell carcinoma (ESCC), arising from the squamous epithelial cells of the esophageal 
tube, which represents more than 90% of EC cases. The main risk factors are tobacco smoking, excessive 
alcohol consumption, and ingestion of hot beverages (temperatures exceeding 65°C), among others. 
Considering this scenario the search for biomarkers for early diagnosis and prognosis becomes increasingly 
urgent. The HOX genes comprise a family of developmental transcription factors that regulate key biological 
processes such as proliferation, differentiation, migration, angiogenesis and apoptosis. However, the 
deregulated expression of HOX makes them potentially oncogenic, being associated with the process of 
carcinogenesis. The expression of these genes is regulated by several factors, including non coding RNA, such 
as microRNAs (miRNAs). Therefore, the expression of miRNAs may be related to a deregulation in the 
expression of HOX genes, leading to the process of tumorigenesis. Thus, this project aims to evaluate the genic 
expression regulation by miRNAs in HOX genes expressed in ESCC through in silico analysis. Previously, we 
identified by microarray and RT-qPCR that the genes HOXA2, HOXA5, HOXA7, HOXC9, HOXC10, 
HOXC13, HOXD8, HOXD10 and HOXD13 are differentially expressed in tumor samples, in comparison to 
surrounding and/or healthy samples. Initially, five databases were used to achieve this objective: DIANA, 
miRmap, miRDB, miRabel e miRWalk. A Venn diagram was constructed to identify the miRNAs common to 
all five databases for each HOX genes analyzed in this study. We identified 12 miRNAs as a potential 
regulators for HOXA2, 12 for HOXA5, 3 for HOXA7, 3 for HOXC9, 10 for HOXC10, 2 for HOXD10, and 2 
for HOXD13. No common miRNAs were found across the databases for HOXC13 and HOXD8 genes. After 
that, we searched PubMed for papers that demonstrated an association between the identified miRNAs and 
HOX genes in cancer. Among the identified miRNAs, only four (hsamiR320b, hsamiR320c, hsamiR4652-5p 
and hsamiR5010-3p) were expressed in ESCC, from which three presented direct correlation, two with 
HOXA5 (hsamiR320b, r=0.33, p=0.0015; hsamiR320c, r=0.25, p=0.025) and one with HOXA7 (hsamiR4652-
5p, r=0.29, p= 0.0056). Although the correlations are weak, it is possible to suggest that these miRNAs may 
play an important role in the regulation of HOX genes in ESCC. 
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Abstract:  
Gastric cancer is the fifth most frequent malignant tumor, and the fourth leading cause of cancer-related death 
worldwide in 2020. Despite the incidence and mortality have been decreasing worldwide, the proportion of 
lethal cases in patients with gastric cancer is higher than in other common neoplasms, such as colon, breast 
and prostate cancer. One explanation is that about 80% of patients are diagnosed with advanced gastric cancer, 
due to the lack of symptoms or the presence of nonspecific symptoms in the early stages of the disease. As a 
consequence, few efficient therapeutic options are available, resulting in high morbidity and mortality rates. 
Therefore, new strategies for early diagnosis, and the identification of new therapeutic methods are of great 
interest in gastric cancer. Telomere/telomerase system has been implicated in several types of cancer. 
Telomerase has been associated with age, health, and telomere length; thus it is an attractive target for the 
treatment of several diseases, and has been widely studied as an anticancer therapy. We previously screened 
the expression of 84 genes of the telomere/telomerase system in 22 pairs of tumor and adjacent non-tumor 
gastric tissue, and identified 7 differentially expressed genes. Thus, we aimed to validate these gene 
expressions, as well as their association with clinical variables in a larger sample size. In addition, copy number 
variation (CNVs) and telomere length were also evaluated. Our findings showed that the expression levels of 
ACD, MUS81, RAD17, SIRT2, and SIRT6 were lower in tumors compared to paired adjacent non-tumor 
samples (p<0.05). We also observed a correlation between increased ACD copy number with moderately and 
well differentiated tumors, as well as with stage I and II tumors (p<0,05). The telomere length did not differ 
between tumor and adjacent non-tumor gastric samples. Yet, an increased telomere length was associated with 
diffuse, undifferentiated or poorly differentiated histologic type, with T3 and T4 invasion, and positive for 
lymph node metastasis (p<0.05). Regarding the clinicopathological variables, we observed a correlation 
between age and SIRT2 gene expression, with higher expression in people older than 45 years (p<0.05). The 
molecular mechanisms of telomere maintenance throughout cell divisions might provide valuable information 
on human genetic diseases, aging and cancer. 
Palavras-chave: Gastric cancer; Telomere telomerase complex; Gene expression.; ;  
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Abstract:  
Parkinson's Disease (PD) is the most common neurodegenerative movement disorder, affecting 1-2% of the 
global population over 60 years old. One of the main motor complications observed with the progression of 
the disease and its treatment is levodopa-induced dyskinesia (LID), which consists of involuntary movements 
that progressively worsen and reduce the patient's quality of life. Various RNA-Seq studies report a strong 
association between PD and altered expression of nuclear and mitochondrial genes. However, none of these 
studies have specifically investigated the impact of differential gene expression on dyskinesia, making our 
work a unique and unpublished contribution in this field. Furthermore, more than 80% of genetic studies in 
PD are performed on European populations, with low representation of other ethnic groups and mixed 
populations, making it difficult to apply the identified potential PD biomarkers to underrepresented 
populations. The aim of this study was to identify differentially expressed genes (DEGs) and the biological 
processes involved in dyskinesia in a mixed population with PD from the Brazilian Amazon. In this study, 46 
blood samples were sequenced: 20 from controls(CT), 15 from PD patients with dyskinesia(PD-D), and 11 
from PD patients without dyskinesia(PD-ND). For read alignment and counting, the STAR and HTseq tools 
were used, respectively. Differential gene expression analysis was performed using the DESeq2 package, and 
the search for biological processes was conducted using Gene Ontology, both in RStudio(v.4.2). When 
comparing the PD-D vs CT groups, fourteen DEGs were observed. Among them, TK2 and ACAT1 enriched 
several biological pathways involved in mitochondrial DNA replication and lipid metabolism. Deregulation of 
these processes can lead to neuronal death, which is highly involved in the pathogenesis of PD. Sixteen DEGs 
were also observed when comparing CT vs PD-ND, all downregulated and associated with protein modulation 
and mitochondrial functions, processes that, when dysregulated, can contribute to increased oxidative stress in 
PD. Furthermore, two genes (RSAD2 and IFI44L) were downregulated in the PD-D group compared to the 
PD-ND group. Although they have not yet been associated with PD, both encode proteins directly involved in 
the immune response, and when underexpressed, can lead to dysregulation of the inflammatory response, 
which is widely described in PD. Additionally, nine mitochondrial or nuclear-encoded mitochondrial genes 
were differentially expressed. Although not extensively investigated in LID, mitochondrial and immune 
system dysregulation have the potential to alter dopaminergic pathways, contributing to the pathophysiology 
of LID. It is noteworthy that genes ENSG00000281383 and HBBP1 were expressed 2-16 times less in PD than 
in control. Both are classified as long non-coding RNAs. The role of ENSG00000281383 has not yet been 
elucidated, while HBBP1 is poorly described in the literature and is related to increased gamma-globin 
production. It is suggested, therefore, that downregulation of HBBP1 may lead to a reduction in oxygen 
transport and increased oxidative stress, contributing to neuronal degeneration in PD. Finally, these results 
contribute to a better understanding of the pathogenesis of PD and LID, highlighting new perspectives on the 
genetics of the disease, especially in an underrepresented population such as the Brazilian Amazon. 
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Abstract:  
INTRODUCTION: Breast Cancer (BC) is a serious public health problem, being the most incident in the world 
population and the main cause of death among women. The treatment is effective in its early stages, but 
therapeutic resistance has challenged clinical practice. In this context, the search for new compounds is urgent 
so that there is, in fact, an increase in the overall survival of patients. Metal complexes have stood out due to 
their versatility, effectiveness and selectivity. OBJECTIVES: To evaluate the biological activities of five new 
metallic prototypes of copper (Cu) and nickel (Ni) in CM cell lines. MATERIALS AND METHDOS: Five 
new metal complexes were chemically synthesized, and their cytotoxicity was evaluated using the MTT 
reagent (Thermo Fisher). For this, four mammary cell lines were cultivated, these being MCF-10A 
(nontumorigenic); MCF7 (luminal BC); MCF7/TAM (luminal BC resistant to Tamoxifen); and MDA-MB231 
(triple-negative BC). Subsequently, the total RNA was extracted with the Trizol reagent (Thermo Fisher), the 
cDNA synthesized and the transcriptional levels of Estrogen Receptor alpha (ESR1), Estrogen Receptor beta 
(ESR2) and Androgen Receptor (AR) quantified by qPCR. Finally, Western-Blotting assays were conducted 
to evaluate Caspase 3 and BCL2 expression. RESULTS AND DISCUSSION: Complex III was selective for 
the MCF7 lineage after 48 hours and, for this reason, it was also used in the treatment of these cells resistant 
to the hormone therapy Tamoxifen (MCF7/TAM). Interestingly, Complex III was active in this lineage, with 
IC50 = 0.66 μM. When evaluating the modulated mechanisms, we observed that the compound decreased 
ESR1 and AR transcripts and increased ESR2 transcripts in the MCF7 cell line, with the opposite effect in 
MCF7/TAM cells. At the protein level, an increase in the expression of cleaved Caspase 3 and a decrease in 
BCL2 was observed in the resistant cells. CONCLUSION: Complex III is a potential candidate in the control 
of luminal BC cells, and can be used as a complementary tool to treatment with Tamoxifen. Additional studies 
are needed to deepen the understanding of its mechanisms of action, especially in animal models. 
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Abstract:  
The incidence of cancer expected in Brazil from 2023 to 2025 is elevated: 704 thousand cases, concentrated 
by 70% in the south and southeast regions. Breast cancer, impacting a significant majority of Brazilian women, 
is the second most prevalent cancer (10,5%). The risk of developing this disease is higher in carriers of HBOC-
predisposing variants or other Hereditary Syndromes than in the rest of the population. Next-generation 
Sequencing (NGS) promotes an effective molecular diagnosis through mutation screening. However, its 
massive data content can be a burden due to the considerable number of variants of uncertain clinical 
significance (VUS). It may be a problem for both physician and patient, bringing anxiety and a clinical 
dilemma. Therefore, categorizing these variants can be psychologically and strategically advantageous, 
allowing the patient access to adequate treatment. Thus, the aim of this work was to reclassify the uncertain 
clinical significance variants of breast and ovarian cancer patients from Minas Gerais. Seventy-two patients, 
benefiting from the public health system (SUS), underwent comprehensive DNA sequencing via NGS. The 
identified mutations were subjected to classification utilizing ClinVar and Varsome databases. Variants 
categorized as VUS were further analyzed using advanced bioinformatic tools, including Align-GVGD, 
PolyPhen-2, SIFT, PROVEAN, I-Mutant, PhD-SNP, M-CAP, and HSF Pro, to predict their potential 
pathogenicity. Literature information was also helpful for evidence collection. The sequencing of 22 genes 
revealed that 18% of patients exhibited VUS, 16.7% had pathogenic variants, and 2.8% had both VUS and 
pathogenic mutations. The uncertain variants were found in 8 genes, mainly in ATM (38.5%). In silico analysis 
indicated that nine VUS have pathogenic potential, 2 remain uncertain and 2 are probably benign. Multiple 
occurrences of the NF1 gene variant c.467G>T were identified, while no similarities were observed between 
the diagnostic results and family history. Additionally, the CHECK2 variant c.320-5T>A was detected within 
an intron, yet the HSF Pro software indicates the potential to impact splicing, thereby influencing the protein 
structure. Furthermore, no discernible phenotypic pattern was evident among both patients and their relatives. 
Literature review reveals that specific variants have been previously investigated, albeit not predominantly in 
vitro. The commonly utilized bioinformatics tools, including Align-GVGD, PolyPhen, SIFT, and PROVEAN, 
consistently yielded results that align with the findings of this study. Furthermore, it is noteworthy that ATM 
emerges as the gene harboring the highest number of variants of uncertain significance (VUS). While the 
obtained results are informative, relying solely on bioinformatics analyses may not be sufficient. Hence, it is 
crucial to gather blood samples from the patient's relatives to conduct segregation analyses, employing Sanger 
Sequencing and qPCR techniques. These additional experimental approaches will provide a more 
comprehensive understanding of the genetic variations under investigation.  
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Abstract:  
Laryngeal cancer represents a significant fraction of head and neck cancers worldwide, with late stage 
diagnosis often leading to poor outcomes. The role of DNA methylation alterations in cancer development and 
progression have been established, and recent studies have highlighted the potential prognostic utility of DNA 
methylation age (DNAm age) drift. However, the clinical value of abnormal DNAm age in laryngeal cancer 
remains unknown. This study aimed to evaluate the association between DNAm age and clinicopathological 
features in laryngeal cancer patients. We used The Cancer Genome Atlas (TCGA) laryngeal cancer cohort to 
examine DNAm age and its association with clinicopathological characteristics. Methylation data from 
Infinium 450K arrays and patients' clinicopathological data were obtained from the Genomic Data Commons 
Data Portal. Only squamous cell carcinoma cases were included, comprising 114 tumors and 16 normal tissues, 
with matched samples available for sixteen patients. The methylation β matrix was filtered using the "ChAMP" 
R package. DNAm age was calculated using Levine's clock model, which is based on 513 CpGs, through the 
"methylclock" R package. DNAm age was assessed in both tumor and normal samples, and a comparison was 
made between epigenetic and chronological age. Statistical analyses were performed using R, and a two-tailed 
p<0.05 was considered significant. Survival analysis was conducted using the "survival" R package. DNAm 
age exhibited a significant increase compared to chronological age (CA) both in normal tissues and tumors, 
with a more pronounced difference observed in tumors (median difference of 26.89 years, p=4.75343×10-27) 
than in normal tissue (median difference of 12.09 years, p=0.006). When comparing DNAm age between all 
tumors and normal tissues, tumors displayed a higher DNAm age (median difference of 13.62 years, p=0.007). 
However, this difference was not significant when analyzing only paired samples (median difference of 16.69 
years, p=0.051). To assess DNAm age acceleration rate, the difference between DNAm age and CA was 
calculated for each sample. Samples were dichotomized into age-accelerated (ACC) or age-deaccelerated 
(DEC) groups based on positive or negative shifts, respectively. The DNAm-ACC group exhibited significant 
better 5-year overall survival (21%) compared to the DNAm-DEC group (11%, p=0.048). However, no 
significant associations were observed between DNAm age acceleration rate and alcohol use (p=0.581), 
tobacco use (p=0.889), clinical stage (p=0.837) or nodal invasion (p= 0.06). In conclusion, our study highlights 
that DNAm age might be a potential prognostic factor in laryngeal cancer. The identification of DNAm age 
acceleration may aid in assessing cancer risk and predicting patient outcomes. Further research in this area will 
provide valuable insights into the biological pathways involved in this effect. 
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Abstract:  
Metabolic Syndrome (MetS) is a cluster of clinical conditions, such as obesity, dyslipidemia, hypertension, 
and type 2 diabetes mellitus. The main female steroid hormone, 17β-estradiol (E2), influences lipid, glucose, 
and insulin metabolism, and is related to a protective effect over MetS development. However, women after 
menopause experience a significant reduction in E2 levels compared to the reproductive phase. E2 exerts its 
cellular effects through the binding of its main receptors: ERα, encoded by ESR1 gene, and ERβ, by ESR2. 
Murine models showed that low levels of E2 receptors are related to increased adipogenesis, insulin resistance 
and glucose intolerance. Our study aimed to assess how expression levels of ESR1 vary in postmenopausal 
women with MetS according to four age groups versus healthy controls. Total RNA was isolated from the 
peripheral blood of postmenopausal women (n = 52), and divided into groups according to 10-year old intervals 
(50-59; 60-69; 70-79; 80 or older), and healthy control group (women in postmenopausal without MetS - n = 
7). Complementary DNA (cDNA) synthesis was performed, followed by relative gene expression assays using 
TaqMan fluorogenic probes for ESR1 (Hs01046816_m1) as target genes and by SyBr Green methodology for 
endogenous genes: ribosomal protein lateral stalk subunit P0 (RPLP0) and 90 kDa heat shock protein 
(HSP90). Gene expression analyses were performed by ΔΔCq methodology. As for the statistical analyses, the 
Shapiro-Wilk test was performed to verify the distribution of the samples, followed by the parametric tests 
Student's T for the normalized analyses, and the non-parametric tests Mann-Whitney for the non-normalized 
analyses, considering p < 0.05 as statistically significant. We detected ESR1 mRNA levels as downregulated 
in postmenopausal women with MetS when compared with healthy controls in 50-59 years (-1.68FC; p = 
0.061) and keeps decreasing levels as patients get older: 60-69 years (-1.28FC; p = 0.200),70-79 (-1.94FC; p 
= 0.002) and 80 years or older (-3.64FC; p = 0.026). Our results indicate that aging may be associated with a 
decrease in ESR1 expression levels in postmenopausal women versus non menopausal ones but patients with 
MetS at the same age group present a more severe decreasing ESR1 mRNA levels when compared with healthy 
controls. Our data may contribute to understanding this condition at a systemic level given that the role of 
estrogen receptors in cardio-metabolic diseases is still lacking in humans. 
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Abstract:  
Cancer encompasses over 200 different types of malignant diseases, with an estimated 19.3 million new cases 
per year and nearly 10 million deaths worldwide. Colorectal cancer (CRC) is the third most common cancer 
worldwide and the second most common in Brazil. CRC is a serious public health problem, especially in 
developing countries, and its progression is partly driven by genetic alterations, with the molecular 
mechanisms of its pathogenesis still needing investigation. However, identifying molecular targets closely 
linked to screening and combating tumor progression holds potential as therapeutic options and biomarkers. 
This study aims to analyze the interaction networks and metabolic pathways of genes associated with colorectal 
cancer (CRC). Methodology: An in silico search for differentially expressed genes in CRC was conducted 
using the web software miRWalk (http://mirwalk.umm.uni-heidelberg.de/). The listed genes were then 
submitted to the OncoKB™ website (https://www.oncokb.org/cancerGenes) to confirm cancer-related 
genomic annotations. Subsequently, the gene list was input into the GeneMANIA platform 
(https://genemania.org/) to generate the gene interaction network, and the Reactome web server 
(https://reactome.org) was used for the analysis of related metabolic pathways. Graphs and tables were 
constructed using Excel®2016 to analyze the obtained data, considering a p-value ≤ 0.05 as significant. A total 
of 120 differentially expressed genes were found in CRC, of which 29 were classified as oncogenes, 22 as 
tumor suppressors, 2 as oncogene/tumor suppressors, and 67 had no clinical annotations related to cancer. 
Among the analyzed genes, they exhibited the following: physical interactions (46.94%), co-expression 
(23.30%), predicted interactions (13.99%), genetic interactions (9.28%), co-localization (2.95%), shared 
protein domains (2.57%), and involvement in the same pathway (0.98%). A total of 113 genes were identified 
in over 1,100 metabolic pathways, with the top 5 pathways having the highest gene participation: signal 
transduction (82), diseases (71), gene expression (transcription) (56), RNA polymerase II transcription (54), 
and generic transcription pathway (54). The interaction network enabled the identification of several important 
metabolic pathways in cancer development, such as the immune system, cell cycle, and biological 
development. The analyzed genes showed strong physical interactions, co-expression, and prediction, which 
can serve as a panel of potential biomarkers in the tumor progression process. Only 53 genes have clinical 
annotations related to cancer, while 67 have unknown roles. Increasing evidence demonstrates that non-coding 
RNAs (ncRNAs) play a crucial role in tumorigenesis, serving as additional potential biomarkers. 
Consequently, investigating the interaction between ncRNAs, such as miRNAs, and cancer-associated genes 
can provide greater reliability for diagnostic and prognostic biomarkers or therapeutic targets. Therefore, this 
in silico study contributes to a better understanding of the interaction network of differentially expressed genes 
in colorectal cancer and assists in the selection of candidates for improved cancer diagnosis and screening. It 
also supports future research in the search for biomarkers that can serve as strategies for disease treatment. 
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Abstract:  
Antibodies are highly diverse proteins that play a critical role in the immune system by recognizing and 
neutralizing foreign molecules. Antibody specificity is determined when B cell progenitors rearrange their 
heavy and light chain genes from small DNA segments known as the variable (V), diversity (D), and joining 
(J) gene segments, referred to as V(D)J rearrangement (VJ for light chains). Interestingly, comparatively small 
amounts of DNA can encode an astonishing number of unique antibodies. Furthermore, the Terminal 
deoxynucleotidyl transferase (TdT) enzyme can add untemplated nucleotides (known as N-nucleotides) at the 
junctions where the V(D)J genes of the heavy chain join, thereby expanding their diversity. The number of 
possible antibodies that can be produced by each repertoire has so far only been theoretically addressed, and 
tentative predictions have stipulated its size to be between 1012 and 1015 in both humans and mice. Since the 
number of B cells in an individual is much smaller than the theoretical size of the antibody repertoire, it can 
accommodate only a small fraction of the available set of antibodies. Therefore, humoral immune responses 
between individuals are essentially irreproducible, which makes it difficult to study fundamental questions on 
B cell selection, antibody maturation, and memory development. Our research aimed to overcome this obstacle 
by designing a miniaturized (mini-mouse) naive antibody repertoire to achieve reproducible antibody 
responses. We utilized CRISPR/Cas9 technology to introduce significant genetic modifications, replacing the 
entire heavy (IgH) and light chain (IgK) V locus regions (2.7 Mb and 3.2 Mb, respectively) with the ten most 
commonly used V genes determined through computational analysis of high-throughput immunoglobulin 
sequencing databases of naive B cells. We also knocked out the TdT enzyme with a frameshift mutation to 
measure the fold-change contribution of its effect on repertoire size. Confirmation of TdT knockout (TdTs 
KO) was subsequently obtained through the absence of N-nucleotides in the IgH junctions. Initial 
characterization of the mini-mouse strain revealed no significant impairment in the production of naive B cells. 
Single-cell sequencing of paired (IgH/IgL) VDJ sequences of naive B cells showed an uneven production of 
each ten-V gene in the mini locus, suggesting underlying mechanisms of V gene dominance over the DNA 
recombination machinery. It also revealed striking preferences in the pairing of heavy and light chains. 
Analysis of the VJ region from the mini-kappa repertoire showed that the majority of sequences have multiple 
3-nucleotide deletions and rarely insertions to keep V and J sequences in-frame. So far we showed that having 
a miniaturized antibody repertoire allows us to better characterize its entire dynamics. Finally, we believe that 
once fully characterized, the mini-mouse strain can prove invaluable in studying the reproducible alterations 
in the antibody repertoire before the onset of various chronic conditions, such as Alzheimer's, cancer, and 
autoimmunity. 
Palavras-chave: Antibodies; B cells; CRISPR/Cas9; Mouse; Single-Cells 
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Abstract:  
Attention Deficit Hyperactivity Disorder (ADHD) is a common neurological condition that affects about 11% 
of school-aged children and approximately 10 million adults. Studies indicate that genetics play a significant 
role in the development of ADHD, with several genes associated, including genetic variations such as single 
nucleotide polymorphisms (SNPs). The analysis of genetic variations can help to understand the frequency of 
these variants in populations and their possible relationship with the development of ADHD. Our work aimed 
to investigate SNPs of five genes associated with ADHD (DBH, DDC, MAOA, SLC6A4, and TH) using 
information from the NCBI Clinical Variations database (ClinVar). To verify the frequency of SNPs in genes, 
we applied clinical significance filters, selecting only benign or pathogenic variations, and used variations 
comprising a single gene. Based on the total value found, we classified the minor allele frequency (MAF) as 
very rare (<0.001), rare (>0.001-0.005), low frequency (>0.005-0.05), and common (>0.05). The classification 
was done for each one of the different geographic regions: Europeans, Africans, Other Africans, African 
Americans, Asians, East Asians, South Asians, Other Asians, Latin Americans 1, Latin Americans 2, and 
others, as reported according to the Allele Frequency Data for Variant Analysis (ALFA) project. We used an 
R script to explore the frequency of these SNPs in different populations and display the statistical data using 
the mean distribution and frequency range to determine which populations differed significantly. Applying 
clinical significance filters, we obtained 1,776 variations among the five genes. Within these variations, we 
selected specific SNPs and removed those that did not have a population frequency reported in the ALFA 
project. We identified 35 SNPs for the DBH gene (32 benign and three pathogenic), 19 for the DDC gene (14 
benign and five pathogenic), six benign for the MAOA gene, seven benign for the SLC6A4 gene, and 31 for 
the TH gene (18 benign and 13 pathogenic). For the MAF classification, we had 623 populations with very 
rare SNPs, 93 with rare SNPs, 206 with low frequency, and 264 with common ones. In total, 99 SNPs met the 
criteria for the five genes and were ranked concerning their MAF frequencies. In the statistical analysis, we 
identified 67 SNPs with varying frequencies, 21 from the DBH gene, 11 from the DDC gene, three from the 
MAOA gene, two from the SLC6A4 gene, and 12 from the TH gene. The population with the most remarkable 
change in frequency was the European, with 23 significant SNPs, 17 benign, and only six pathogenic. Results 
indicated that there were more benign than pathogenic SNPs associated with ADHD. This strengthens the 
hypothesis that many genetic variants related to the condition are benign polymorphisms that contribute to an 
increased risk when combined with other genetic and environmental factors. From the data found in this work, 
we hope to broaden the vision of analyzing these genetic variations and their importance in evaluating their 
association with the pathogenesis of ADHD thoroughly. 
Palavras-chave: Transtorno do Déficit de Atenção/Hiperatividade; TDAH; SNP; ;  
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Abstract:  
Population medical genetics is an area of medical genetics that interacts with public health. It involves 
diagnosis, care, and surveillance of rare (and genetic, in most cases) disorders and congenital anomalies at the 
community level. Latin America and especially Brazil have an extensive and consistent production of works 
with clusters, that is, places with a higher than expected frequency of rare diseases or congenital anomalies. 
The National Census of Isolates (CENISO) maps and characterises clusters in Brazil. CENISO's data come 
from multiple sources: scientific and grey literature, media, reports from professionals and the general 
population ("rumour" strategy). This database consists of 221 reports (validated or not) of clusters in Brazil. 
Our objective is to describe a new approach in the process of validation of clusters within the scope of the 
CENISO. Different communities or municipalities that are geographically and historically close may show a 
high prevalence of rare disorders (sometimes, the same pathogenic variant) - these are what we call "hubs". 
Hub strategy was applied to the CENISO by amalgamating neighbouring clusters with the same diagnostic 
condition (OMIM code). We have identified 19 hubs in nine different states: AL (Bloomstrand 
Osteochondrodysplasia), CE (Pycnodysostosis, MPS VI, Huntington's disease and myotonic dystrophy), MG 
(Meckel Syndrome, Type 1), PI (Fish-eye disease), PB (Machado-Joseph disease and MPS IV), PR (two 
different hubs of Oculocutaneous albinism type II), RN (SPOAN), RS (Machado-Joseph/SCA3 disease, 
Anencephaly, Glycogen storage disease Ia, Huntington's disease and Oculocutaneous albinism) and SP (Apert 
syndrome and Meckel syndrome 1). The number of municipalities per hub ranged from 2 to 17 (clusters of 
Machado-Joseph disease in RS). Interestingly, these hubs reflect different populational genetic events. A 
shared azorean ancestry can explain the multiple municipalities in RS with higher than expected prevalence of 
Machado-Joseph/SCA3, The cases of Bloomstrand Osteochondrodysplasia in AL, pycnodysostosis in Ceará 
and SPOAN in RN (all autosomal recessive) refers to newly identified pathogenic variants with a possible 
founder effect in small towns with high parental consanguinity or endogamy. Finally, the OCA2 hubs in Paraná 
are in Kaingang indigenous territories. Although the pathogenic variant in these individuals is not yet 
described, isolation and endogamy are probably the primary factors involved. Our study can help implement 
specific health policies for rare diseases in low and middle-income countries with continental dimensions and 
highly diverse populations like Brazil.  
Palavras-chave: rare diseases; congenital anomalies; founder effect; endogamy;  
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Abstract:  
Introduction: Head and neck squamous cell carcinoma (HNSCC) represents approximately 90% of cancer 
cases in this region and is known for its high mortality rate and poor prognosis, in addition to presenting a high 
frequency of recurrence. The presence of tumor-infiltrating lymphocytes (TILs) and their organization in 
tertiary lymphoid structures (TLS) has been recognized as an important aspect in the antitumor immune 
response and in the efficacy of immunotherapies in solid tumors, including HNSCC. These TILs have been 
considered a potential biomarker for the prognosis and response to treatment of HNSCC. Objectives: To 
perform a histopathological and clinical analysis to identify the presence of TILs in samples of HNSCC tumors, 
correlating these findings with tumor aggressiveness. Methodology: Twelve HNSCC samples collected during 
surgical resection were analyzed, with the due approval of the Ethics and Research Committee of 
FOAr/UNESP in collaboration with the Faculty of Medicine of São José do Rio Preto - FAMERP (nº 5160996), 
in the period from 06/06/2022 to 05/12/2023. The samples were processed, embedded in paraffin and cut using 
a microtome. The resulting slides were stained with hematoxylin and eosin (H/E) and subsequently analyzed. 
Clinical information, such as age, sex, tumor size, presence of lymph node metastasis and staging, were 
obtained from the medical records of patients from the Otorhinolaryngology and Head and Neck Surgery 
Service of the University Hospital of the Faculty of Medicine of São José do Rio Preto -
FAMERP/FUNFARME. Statistical analysis included the Shapiro-Wilk test for normality, the Student's t test 
and the Wilcoxon Signed Rank test. The correlation between the presence of TILs and tumor staging (T and 
N) was assessed using Spearman's correlation. Data were analyzed using the GraphPad Prism 8.0 software, 
considering p≤0.05 as statistically significant. Results: The mean age of patients was 63 years ± 12.38 
(p=0.0001), with a median presence of TILs of 65% (p= 0.0010) in the analyzed samples. Regarding the staging 
of the samples, the median tumor size (T) was 3 (p=0.0005), while the mean lymph node invasion (N) was 1.2 
± 1.1 (p=0, 0029). There was a negative correlation between staging (T and N) and the presence of TILs in 
tumors (T: R= -0.2171 p=0.489) (N: R= -0.182 p=0.563), although not significant. Nevertheless, despite the 
lack of statistically significant correlation, the scientific literature suggests a positive association between the 
presence of TILs and a good prognosis in some solid tumors. Conclusion: A mean age of 63 years was observed 
in HNSCC patients and a relevant presence of TILs (65%) in the analyzed samples. These preliminary results 
indicate that patients with HNSCC may have a favorable potential for an antitumor immune response, reflected 
by the presence of TILs. However, additional studies involving a larger number of samples are needed to 
consolidate this association and better understand the role of TILs in the progression and response to treatment 
of HNSCC. 
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Abstract:  
Systemic Lupus Erythematosus (SLE) is a chronic autoimmune inflammatory disease characterized by 
complex pathophysiology with a wide range of clinical manifestations. Lupus Nephritis (LN) is one of the 
most common manifestations and represents an important risk factor for end-stage renal disease (ESRD) and 
death. Immunosuppressive therapy is the treatment of choice for active focal (class III) or diffuse (class IV) 
nephritis or lupus membranous nephropathy (class V). In this context, the inflammatory pathways of 
Myddosoma and NLRP3 inflammasome appear to play an important role in the pathophysiology of LN, with 
studies showing an increased risk of LN in patients with greater activation of the NLRP3 inflammasome. 
Furthermore, the role of NLRP3 inflammasome gene expression as a predictor of response to 
immunosuppressive treatment is not well established. Therefore, a gene expression analysis of NLRP3 and IL-
1β was conducted to access the expression profile of these genes in patients treated with immunosuppressive 
therapy. In this study, 20 LN patients in immunosuppressive therapies were evaluated over 12 months, with 
quarterly peripheral blood collections. The RNA was extracted by TRIzol® (Invitrogen, USA), according to 
the manufacturer's instructions. The cDNA synthesis was performed from each RNA sample (input of 500 ng) 
using GoScript™ Reverse Transcription System (Promega, Madison, WI, USA) following the manufacturer's 
instructions. NLRP3 and IL-1β genes expression assay was performed with TaqMan® gene-specific probe 
according to manufacturer's instructions. For normalization, TaqMan® gene-specific probes for the 
housekeeping genes EEF1A1 and RPLP0 were used. The experiments were performed on Real-Time PCR 
performed with ABI 7500 detection system. Relative quantitative expressions were calculated following the 
fold change (FC) method. Differences between groups were analyzed using Student's T and ANOVA one-way 
tests. Statistical analyses were performed using GraphPad Prism 8 software. As a result, we observed a 
decrease in NLRP3 gene expression after 12 months of treatment in all LN classes (class III: FC= 0.71; class 
IV: FC= 0.87; class V: FC=0.72), however, none of them presented statistically significant results (p-value= 
>0.05). On the other hand, IL-1β showed a statistically significant decrease in LN class III patients after 12 
months (FC= 0.062, p-value=0.046). Interestingly an increase in IL-1β expression was observed in patients 
with LN class IV (FC= 1.88, p-value=0.015) and class V (FC=2.38, p-value=0.043) respectively. In 
conclusion, despite the lack of statistical significance in NLRP3 gene expression, we observed a difference in 
expression profile according to LN class, with LN class III presenting a decrease in both genes whereas class 
IV and V presented an increase in IL-1β. The inflammasome pathway has already been shown to have an 
important role in the pathogenesis of LN. However, despite its complexity more studies are needed to 
understand the genetic role of inflammasome according to different LN classes, and , as a consequence, genetic 
predictors of immunosuppressive treatment, which would reduce disease severity, and increase treatment 
response. 
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Abstract:  
Introduction: Genomic instability in cancer is the phenomenon characterized by the increased frequency of 
genetic alterations that contribute to the damage of multiple genes that regulate cell division and tumor 
suppression, including DNA molecule repair genes. Consequently, the verification of cellular integrity is 
impaired, causing more genomic instability. The BFB (breakage-fusion-bridge) is a phenomenon that occurs 
during anaphase, as a result of telomeres shortening, which become critically shortened and cells go into 
"crisis". In the crisis, chromosomal fusions and bridge-breaking events occur, leading to chromosomal 
instability. Thus, genomic instability plays an important role in clonal genetic heterogeneity, generating fusions 
and promoting tumor progression. Fusions are the main genetic mechanism associated with oncogene 
activation in pediatric thyroid cancer (<18 years old). It has been suggested that C-MYC gene, located at 
8q24.21, is directly or indirectly associated with the induction of genomic instability. As we have previously 
demonstrated that CMYC was highly expressed in more aggressive thyroid carcinomas in adults, we sought to 
investigate its expression in pediatric thyroid carcinomas Objectives: Evaluate c-MYC expression in pediatric 
PTC tumor samples. Methods: About 77 thyroid pediatric cancers were used in this study. Total RNA was 
isolated from 3 unstained slides 10- µm thick formalin-fixed paraffin-embedded (FFPE) section using the 
Recover All Nucleic Acid Isolation Kit, an aliquot of cDNA (50 ng) was used the kit Superscript II 
transcriptase. The C-MYC expression was investigated by RT-PCR, with reference gene (RPS8). The 
calculation is made of delta/delta Ct and the C-MYC. Statistical analysis was calculated using Mann-Whitney 
U Test. Results: We observed by linear regression that the younger the patient's age, the greater the c-MYC 
expression. We did not observe significant correlations with any other clinical-pathological features and 
genetic profiling. Conclusion: Although additional studies are needed to associate genomic instability with 
pediatric PTC tumors, an association was found between C-MYC expression and younger age. 
Palavras-chave: c-MYC; genomic instability; pediatric papillary thyroid carcinoma; expression; CPT 
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Abstract:  
Introduction. Hemophilia A (HA) represents the most common X-linked coagulopathy, it is produced by 
pathogenic variants in the VIII coagulation factor (FVIII) gene ( F8 ). Approximately one half of the severe 
cases of HA are caused by inversions of F8 , such as inversion in intron 1 and intron 22, however, more than 
3000 unique mutations have been reported in Severe, Moderated and Mild phenotypes. No nationwide genetic 
analysis to identify the actual causative mutation of F8 , among Uruguayan families with hemophilia A has 
been performed. The objective of this work is to report preliminary results of the first national study (GENHEU 
- Genética en Hemofilia en Uruguay) including the mutational spectrum in F8 gene of families with HA from 
the northern region of Uruguay. Materials and methods. Twelve individuals (belonging to seven independent 
families) (departments: Tacuarembó, Rivera, and Paysandú) with a previous diagnosis, were studied: 5 severe 
HA, 2 mild HA, 1 moderate HA, and 4 carriers. Under informed consent, a blood sample was obtained for 
DNA extraction (saline method). A gene panel was developed from the Illumina® DesignStudio platform for 
the coding regions of the F8 , F9 , and vWF genes. The genomic libraries were prepared with the AmpliSeq 
TM Illumina® protocol, they were verified with the Fragment Analyzer TM system, quantified? by a 
fluorometric method (Qubit TM), and sequenced with the Illumina® Miniseq. The sequences obtained were 
processed to obtain a high quality of the reads for subsequent mapping with the human reference genes, using 
the Geneious Prime® program. The variants found were analyzed with the programs: MutationTaster, SIFT, 
HOPE, PolyPhen-2, and reviewed in the databases: HGMD, LOVD, CHAMP, gnomAD and ClinVar. Sanger 
sequencing were performed to confirm the pathogenic mutations found. Results. Seven different pathogenic 
mutations were found in seven families studied. In 3 families from Tacuarembó, we found two frameshift 
mutations in severe HA patients, The p.S806Pfs*6 (not previously reported) and the 
cDNA.1977_1978insGACAAGAGGAATGTCA. In a mild HA patient and his mother (carrier), we found a 
missense mutation N2157S. In 3 families from Rivera, we report HA family with two severe patients (nephew 
and uncle) and a carrier (mother) with a nonsense mutation cDNA.244C>T. Another severe HA family has a 
missense mutation C649S in a patient (father) and his carrier daughter, and in another moderate HA family 
(patient and carrier mother) we found the missense mutation Q2208R. Finally, we reported a V64M mutation 
in a symptomatic carrier from Paysandú. The developed NGS protocol presented an average coverage of 500X 
and a Phred Quality Score > 30 in the mutations found. Conclusions. These data allow characterizing the 
genetic etiology of hemophilia, providing genetic counseling to affected families, and knowing the geographic 
distribution of causal mutations of the hemophilia A in Uruguay. We intend to continue studying a larger 
number of patients as well as screening for other mutations. This massive sequencing protocol design proved 
to be a robust method to detect causal mutations of hemophilia A. 
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STRUCTURE AND ORIGIN OF THE B CHROMOSOMES OF CURIMBATÁ 
PROCHILODUS LINEATUS (TELEOSTEI, CHARACIFORMES) 

 
 

 
Abstract:  
B or supernumerary chromosomes are extra elements to the A chromosomes complement and can be found in 
a wide diversity of organisms. These elements are not essential to the life cycle of organisms and are known 
as parasite chromosomes, once they do not benefit their hosts, but uses their cellular machinery for replication. 
These chromosomes were described in the fish species Prochilodus lineatus more than 35 years ago and recent 
analyses evidenced the occurrence of, at least, 3 distinct variants. However, their repetitive content is very 
similar and suggest a common origin of these supernumerary elements, with subsequent diversification. 
Despite being one of the main model organisms for B chromosomes studies, nothing is known about its gene 
content, which could reveal indications about its evolutionary history and origin, as well as helping to 
understand how these elements were fixed in the ancestral populations, since, currently, it is known that the 
gene content of these chromosomes may represent one of the causes of their fixation. In order to initiate the 
characterization of B chromosomes in Prochilodus lineatus, including chromosome-level sequencing of the 
genome from an individual carrying the three variants, populations of P. lineatus were examined. Thus, we 
evaluated the chromosomal composition of seven populations of P. lineatus comprising the Paraguay and 
Paraná River basins. The results revealed a predominantly conserved karyotypic macrostructure, with the 
presence of B chromosomes observed in all locations, except for the Apa River. (Paraguay river basin). In 
addition, new morphological variants were discovered within the population of the Batalha River in 
Reginópolis. These results suggest a wide occurrence of B chromosomes in this species, indicating their 
significant mutability and potential origin in the Grande River basin, radiating from this location to the entire 
upper Paraná River basin. 
Palavras-chave: Neotropical fishes; B chromosomes; Prochilodus lineatus; ;  
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Abstract:  
Chicken has been domesticated for over 8000 years, but it was in the last 50 years that selection for quantitative 
traits, such as growth, feed efficiency, and meat quality, led to increased phenotypic changes. In these 5 
decades, the growth rate increased by over 400%. Recent studies have shown different epigenetic changes in 
the methylation patterns among red jungle fowl and domestic chickens. Considering broilers, several 
genotypes have been selected including those related to different growth rates, which may affect meat quality 
and the appearance of muscle disorders. Therefore, to verify if the miRNAs expression is involved with 
chicken growth pattern, we evaluated the pectoral major muscle (PMM) microRNA profile in a fast-growth 
commercial broiler line (Ross) and in a medium-growth paternal broiler line developed by Embrapa (TT). A 
total of 18 male broilers with 28 days of age (10 from TT and 8 from Ross) was used for the sequencing 
analysis. RNA extraction was performed with Trizol (ThermoFisher Scientific), followed by purification with 
RNeasy Mini kit (Qiagen). Libraries were prepared with the QIAseq miRNA Library kit (Qiagen). Sequencing 
was performed in the NextSeq equipment (Illumina) with a single-end protocol (1x75bp). Reads were 
submitted to quality control (Trimmomatic), mapping (bowtie + miRDeep2), and miRNA identification and 
counting (miRDeep2). miRNA expression analysis was performed using limma package from R and those 
with FDR ≤ 0.05 were considered differentially expressed (DE). miRNAs target genes were predicted with 
sRNAtoolbox and functional annotation was performed using DAVID, String, and Biomart tools. A total of 
142 miRNAs were detected using all samples, and 15 were DE between the two lines. Five miRNAs were 
upregulated in the TT (gga-miR-499-5p, gga-miR-181a-3p, gga-miR-133c-3p, gga-miR-1a-3p, gga-miR-30a-
5p) and 10 were upregulated in the Ross (gga-miR-132a-3p, gga-miR-146b-5p, gga-miR-219b, gga-miR-29a-
3p, gga-miR-29c-3p, gga-miR-223, gga-miR-146b-3p, gga-miR-27b-3p, gga-miR-146a-5p, gga-miR-1729-
5p). While the upregulated miRNAs in the TT line have essential roles on muscle development (gga-miR-1a-
3p), myogenesis (gga-miR-499 and gga-miR-1a) and satellite cell activation (gga-miR-499 and gga-miR-30), 
those upregulated in the Ross line are involved in muscle development (gga-miR-29, gga-miR-146b), 
angiogenesis (gga-miR-27b), lipid and glicose metabolism (gga-miR-27b, gga-miR-219, gga-miR-1729) and 
inflammation (gga-miR-132a, gga-miR-223, gga-miR-219). A total of 544 genes was predicted as targets for 
the 15 DE miRNAs. When these target genes were evaluated, several of them were related to the biological 
processes previously mentioned. Therefore, we identified miRNAs DE in the PMM between the two lines that 
are probably involved in the difference in their growth intensities, which may explain the increase in the 
occurrence of pectoral disorders in fast-growing lines in the last decade. 
Palavras-chave: broilers; small RNAs; sequencing; non -coding RNAs; muscle 
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Abstract:  
Testicular development in birds during embryogenesis is crucial for sexual differentiation. DNA methylation, 
an epigenetic mechanism involved in gene expression regulation, plays a significant role in gonadal 
development. However, the precise function of enzymes involved in these epigenetic processes during sexual 
development remains unclear. Chickens are an important animal model for the study of genes involved in 
epigenetic regulation. Our main objective was to investigate the expression of genes responsible for DNA 
methylation and demethylation at different stages of testicular development in embryos of Gallus gallus 
domesticus. Fertilized eggs were used, and testicular samples were collected at different gonadal development 
stages (HH32, HH35, HH38, HH41, and HH45). We isolated total RNA was isolated and verified the 
expression of six target genes, including three encoding DNA methyltransferases (DNMT1, DNMT3A, and 
DNMT3B) and three encoding DNA demethylases Ten-eleven-translocation (TET1, TET2, and TET3) by RT-
qPCR using SYBR™ Green. β-actin and Ribosomal Protein L5 (RPL5) were used as reference genes. At the 
HH32 stage, there was an increased expression of TET1 and TET3 genes. The DNMT3B and TET2 genes 
exhibited significant upregulation in the later stages HH41 and HH45. The DNMT1 gene showed significant 
expression at the early, middle, and late stages of testicular differentiation. These results suggest that the 
analyzed genes may play a role in the process of epigenetic regulation through DNA methylation and 
demethylation pathways during sexual development in birds. 
Palavras-chave: DNA Methylation; Epigenetic Regulation; Testicular Development; Gallus gallus 
domesticus;  
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Abstract:  
The Atlantic Forest is the second largest forest domain in South America, where more than 800 species of 
birds occur and around 30% of them are endemic. The prevalence of blood parasites in birds directly affects 
the ability of individuals to survive and breed, and may even lead them to extinction. Some studies have been 
carried out to determine the prevalence of blood parasites in birds, especially from the Atlantic Forest. Malaria 
avian is caused mainly to parasites of the genus Haemoproteus and Plasmodium, which are transmitted by 
mosquitos from families Culicidae, Hippoboscidae, and Ceratopogonidae. Deforestation or anthropogenic 
actions may affect the local prevalence of mosquitoes, and consequently the malaria prevalence. In 2015, 
Minas Gerais lived one of the biggest environmental accidents in Brazil's history, when Fundão tailing dam 
mining disrupted and dropped out iron dam into Doce River Basin. Consequently, several essential ecosystem 
services were spoiled and damaged the biodiversity of the Atlantic Forest. Thus, the objective of this work was 
to detect the prevalence of blood parasites in Passeriformes from Mariana and Serra do Caraça, both located 
in Minas Gerais, Brazil after the accident at the Fundão dam. For this 46 samples were collected in Mariana, 
and 33 samples were collected in Serra do Caraça (SC). We identified 10 samples (2 from Mariana- 
Campsiempis flaveola and Myopagis viridicata- and 8 from SC- Myiothlypis leucoblephara, Pyriglena 
leucoptera, 2 individuals of Turdus albicollis, Turdus rufiventris, Saltator similis, Myiobius atricaudus and 
Mionectes rufiventris) positive for Plasmodium through the PCR method, electrophoresis, and sequencing. 
The total prevalence of Plasmodium sp. was 12,6%, while in Mariana was 4,3%, and in SC was 24,2%. Our 
results were compared to the results found in the literature before the accident. According to the statistics done, 
our results did not have significance (p=0.0646), indicating that the accident cannot explain the prevalence 
found in our samples. However, all species with positive to avian malarian are insectivorous or omnivorous. 
Insectivorous species have a higher prevalence of infection than species that have other eating habits because 
they ingest the vector that can contain the blood parasite and thus, become infected. Furthermore, species 
participating in mixed-species flocks have a higher prevalence of infection and almost all of them have this 
behavior, except Campsiempis flaveola. Finally, environments with high species richness and reduced native 
forests have a higher prevalence of infection, which corroborates with the characteristics found at collect local 
to our samples. 
Palavras-chave: Plasmodium; Fundão dam accident; blood parasite birds; haemosporidian parasite; malaria 
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Abstract:  
The great morphological uniformity of anurans makes them an easily identifiable group among vertebrates. 
However, this little diversification of forms makes studies based only on morphology very limited, so that 
other approaches, such as vocalization, gene sequencing and study of chromosomes, can facilitate the correct 
identification of species. Thus, the cytogenetic study becomes an important tool for the conservation of the 
biodiversity of some anuran species. The first cytogenetic studies in anurans began in the 50's and only about 
one sixth of the described species had studies carried out in cytogenetics. This low number of studies can be 
explained, in part, to methodological difficulties in obtaining suitable metaphase chromosomes, since most 
studies used cell suspensions from spleen, liver or intestine, after treatment with phytohemagglutinin for long 
periods (up to 72h), to stimulate cell division. Also, these protocols are difficult to use under field conditions, 
due to the time spent, and because of the amount of residues and other debris, which can difficult to visualize 
the chromosomes. Therefore, the present study was developed with the objective of standardizing a protocol 
for chromosomal analyzes of anurans, using bone marrow cells. For this purpose, was adopted the method of 
direct extraction of bone marrow cells described for mammals, according to Baker et al. (2003). The cell 
suspension obtained from the bone marrow was hypotonized and centrifuged with Carnoy's fixative for at least 
three times to remove cell debris. The cells obtained were dripped onto clean slides and subsequently stained 
with 8% Giemsa to determine the diploid number and chromosome morphology. To capture the images, an 
Olympus BX61 microscope was used coupled to an image capture system (DP-72 camera). The analysis of 
the slides revealed that the adopted protocol allows obtaining a large number of cells with metaphase 
chromosomes suitable for cytogenetic analyses, without the need to use phytohemagglutinin and without other 
residues that could interfere with the visualization. The adoption of this protocol will allow the cytogenetic 
characterization of anuran species from the southwest of Goiás, contributing to the expansion of knowledge of 
the anuran fauna of the southwest of the state of Goiás. In addition, it will allow the use of banding techniques 
and even the use of molecular cytogenetic techniques such as in situ hybridization (FISH). 
Palavras-chave: Bone marrow; Karyotype ; Chromosomes; Cerrado;  
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Abstract:  
The Atlantic Forest biome is considered one of the biodiversity hotspots due to its high level of endemism and 
loss of its original cover, currently with just over 8% of its original area preserved. The Pernambuco Endemism 
Center (CEP) represents the fragments of the biome that are found in the Brazilian Northeast, above the São 
Francisco River, comprising the states of Alagoas, Pernambuco, Paraíba and Rio Grande do Norte. Many 
mammal species are already locally extinct in the CEP, including top predators such as jaguar (Panthera onca) 
and cougar (Puma concolor), due to hunting pressure and intense habitat loss in the region. This scenario can 
favor the increase of mesopredador populations, known as mesopredator release effect. However, in a depleted 
area surrounded by an agricultural mosaic like the CEP, mesopredators may also only occur in low abundance. 
Environmental DNA (eDNA) is a method that allows the detection of DNA traces left by the species in water, 
soil or air. It has been a valuable tool for detecting invasive, rare and elusive species, making it useful for 
assessing predator communities in an area as devastated and fragmented as the CEP. Here, we aimed to detect 
species that represent the predator and mesopredators community of the CEP. Water samples were collected 
from 10 fragments within the CEP area. The water samples were filtered through a 1.5mm filter and DNA was 
extracted from the material retained on the filter. The Authorization of National System of Genetic Patrimony 
Management and Associated Traditional Knowledge - SISGEN - is approved under the number A9F8717. For 
metabarcoding analysis, two mini-barcodes (12SrRNA and 16SrRNA) were amplified and PCR products were 
sequenced on the Illumina platform. By comparing the OTUs to sequences present in the GenBank database, 
we assigned the OTUs, keeping species-level assignments only for identity values greater than 98%. The 
results produced 12 mammal OTUs, with only Cerdocyon thous being detected among the mesopredators. No 
large predator was detected, as expected. Bradypus variegatus, Dasypus novemcinctus, and Hydrochoerus 
hydrochaeris were also represented in the OTUs. Four other OTUs were detected, but we could not assign 
them to the species level (Canidae, Pilosa, Coendou spp.) Homo sapiens and three domestic species were also 
detected. Cerdocyon thous was detected by both mini-barcodes in six points distributed across two fragments, 
representing the highest number of detections and reads (19957) among native species, which may indicate a 
relatively higher abundance of this canid compared to other mammals. This may be a consequence of their 
release by the absence of top predators. The domestic species Bos taurus was identified in half of the studied 
fragments, reflecting strong anthropization of the area. In general, the data obtained reflects the low species 
diversity condition of the studied fragments, caused by the high degree of modification of these habitats. The 
eDNA proved to be a promising method for surveying and monitoring mammal fauna in these habitats highly 
modified by human occupation. 
Palavras-chave: Mammals; Biodiversity; Conservation; Metabarcoding;  
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Abstract:  
Aedes (Stegomyia) aegypti Linnaeus, 1762, is a mosquito of the family Culicidae, native of Africa and widely 
distributed in tropical and subtropical regions of the world. It is a vector of great concern for public health 
because it is the transmitter of the arboviroses urban yellow fever (YFV), the four serotypes of dengue (DENV-
1, DENV-2, DENV-3, and DENV-4), the zika virus (ZIKV), and the chikungunya virus (CHIKV). This study 
analyzed the genetic variability and population dynamics of Ae. aegypti in the state of Piauí, using sequences 
of the mitochondrial DNA, based on the NADH4 marker. Samples were collected in the municipalities of 
Floriano, Parnaíba and Picos. Egg traps were placed near the houses visited and collected after five days. The 
collected material was transported to the Genetics and Molecular Biology laboratory of the Caxias/UEMA 
Campus, where the laboratory procedures of genomic DNA extraction, amplification of the NADH4 gene 
fragment using the PCR technique, and sequencing with the Big Dye Kit in an automatic DNA sequencer (ABI 
3.500) were performed. Sequence editing and alignment were performed in the BioEdit 7.0 program, haplotype 
and nucleotide diversities as well as neutrality tests were obtained in the DNAsp program, phylogenetic 
analyses were performed in MEGA X, the analysis of molecular variance (AMOVA) was obtained in the 
Arlequin program, and the haplotype network was plotted in the Network program. Forty-five sequences were 
obtained, with a fragmente of 345 bp, six haplotypes, 14 informative sites, haplotype diversity h= 0.590 and 
nucleotide diversity π= 0.01621. The neutrality tests (D and Fs) were not significant. The AMOVA indicated 
that the greatest variation occurred within populations (85.89% - FST = 0.14112), with significant P (<0.05). 
Polymorphism analysis resulted in an unrooted haplotypic network in which six groups were defined. The 
phylogenetic relationships grouped the six haplotypes found in this study into two clades, which were 
supported by 100% bootstrap, indicating the presence of two lineages in the state of Piauí. The levels of genetic 
differentiation observed in the populations analyzed point to the need for new strategies to control the vector, 
since the intense treatments with insecticides and the pressure caused by these prevention programs in recent 
decades favor the occurrence of mutations with greater adaptation of the mosquito to the environment, and, 
consequently, a greater vectorial competence of the species to transmit different arboviroses. 
Palavras-chave: dengue; mitochondrial DNA; NADH4; polymorphism; vector 
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Abstract:  
Tambaqui (Colossoma macropomum) is a freshwater fish native to the Amazon rainforest and the dream of 
every fish farmer, since it thrives on a mainly vegetarian diet and low-oxygen waters, while producing 
numerous offspring and a rapid growth rate. However, it carries an undesirable trait, the intermuscular bones 
(IB), common among many teleost fish. Consensus regarding the exact role portrayed by these IB is generally 
lacking since several species are naturally devoid of them without any observable detriments. Although there 
are studies describing biological processes associated with tambaqui development, molecular pathways and 
regulatory transcripts involved in IB formation remain inconclusive. Also, gene regulatory networks 
modulation could lead to a reduction in number or even the complete elimination of the IB. Among these 
transcripts, there are the long non-coding RNAs (lncRNAs), which often play important roles in vertebrate 
development. There are wild tambaquis expressing IBs (CY) and mutant tambaquis lacking IBs (SY), and their 
comparison could hold the key to this process. This study aims to identify and characterize potential lncRNA 
involved in IB formation by identifying differentially expressed molecules between groups. Samples from 
three individuals per group were collected from Biofish-Aquicultura in Porto Velho, RO, Brazil, and subjected 
to whole transcriptome sequencing (WTS). Data processing involved removal of adapters, low-quality bases 
and indeterminate sequences using cutadapt. Reads were mapped and concatenated using HISAT2 and 
StringTie, and transcript expression levels were estimated using StringTie and Ballgow. LncRNA candidates 
longer than 200 bp were selected and evaluated for coding potential using CPC2 and CNCI. Transcripts with 
low coding potential (CPC score lower than 0,5 and a CNI lower than 0) were considered putative "novel" 
lncRNAs. Differential expression analysis was performed using DESeq2 and edgeR. We observed a significant 
number of differentially expressed genes (referring to the overall gene expression), transcripts (referring to 
changes in one of the isoforms), and lncRNAs between CY and SY groups, 4247 downregulated and 1916 
upregulated genes, 4572 downregulated and 2261 upregulated transcripts, and 48 downregulated and 58 
upregulated lncRNAs. These findings highlight the distinct expression profiles associated with IB formation 
in tambaquis, shedding light on the complex molecular mechanisms underlying this process. Notably, putative 
novel lncRNAs displayed contrasting expression patterns between the groups. This suggests the involvement 
of both coding and non-coding molecules in IB formation, although the specific functions of lncRNAs require 
further investigation to elucidate their roles in tambaqui intermuscular bone development. 
Palavras-chave: Computational Biology; Aquaculture; Animal Genetics; ;  
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Abstract:  
Phenotypic plasticity in the highly eusocial honey bees is the outcome of alternative developmental pathways 
through which a female larva can either become a queen or a worker. Juvenile hormone (JH) is long known to 
be a key factor caste determination, specifically because the high JH levels found in queen larvae during the 
final larval stages prevent the onset of programmed cell death (PCD) in the larval ovary. The much lower JH 
levels in worker larvae cannot prevent this, and hence, most of the ovarioles are destroyed and, consequently, 
worker sterility is established. Krüppel-homolog 1 (Kr-h1) is the immediate response gene, acting as a 
transcription factor for the downstream JH signaling cascade, and its expression is well characterized in honey 
bee larvae, being higher in queens than in workers during the critical period of differentiation. In an attempt to 
identify early JH response genes in honey bee caste development, we performed an RNA-seq experiment on 
last instar worker larvae sampled 6 hours after treatment with a dose of 10 µg JH-III. As expected, Kr-h1 was 
found up-regulated, but we also noted the up-regulation of another set of transcription factors, and among 
these, the gene chinmo (Chronologically inappropriate morphogenesis) called our attention. In a recent 
publication, this gene has been described as the missing link in the triad regulating the postembryonic 
development of insects, functioning as the specifier for the larval stage in the Holometabola. Hence, we asked 
whether chinmo might also play a role in the process of caste differentiation in honey bee larvae. By RT-qPCR 
we analyzed its expression pattern during the larval phase of queen and worker larvae. We found that chinmo 
is higher expressed in queen larvae, exactly during the critical stage for caste determination at the beginning 
of the fifth larval instar. We could also show that chinmo expression is enhanced already 1 h after JH treatment. 
This establishes chinmo as a player in the JH-mediated caste differentiation process in Apis mellifera. 
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Abstract:  
The expansion of genomic resources for the Pacific white shrimp (Litopenaeus vannamei), such as constructing 
genetic linkage maps, is crucial for applying the application of genomic tools to improve economically relevant 
traits. Sexual dimorphism exists in Pacific white shrimp and mapping the sex determination region in this 
species may help in the future development of mono-sex populations. We constructed male, female, and sex-
averaged high-density genetic maps using a 50K single-nucleotide polymorphism (SNP) array followed by a 
genome-wide association study (GWAS) to identify genomic regions associated with sex determination in 
white shrimp. The genetic map yielded 15,256 SNPs assigned to 44 linkage groups (LG). The length of the 
male, female, and sex-averaged maps were 5,741.36, 5,461.20 and 5,525.26 cM, respectively. The LG18 was 
the largest for both sexes, while the LG44 was the shortest for males and LG31 for females. A sex 
determination region was found on LG31 with 21 SNPs statistically significant. The most important SNP was 
previously identified as a sex-linked marker and, it identified 99% of males and 88% of females genetically. 
Although the other significant markers had a lower ability to determine sex, putative genes were found 
intercepted or close to them. The oplophorus-luciferin 2-monooxygenase, serine/arginine repetitive matrix 
protein, and spermine oxidase genes were identified with possible participation in important processes of sex 
determination. Our results provided new insights regarding the sex-determining region in L. vannamei and 
may be useful in future research regarding mono-sex populations genetically produced. 
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Abstract:  
Neuropterans are insects distributed in several Earth's regions. Belonging to 19 families, Myrmeleontidae is 
the biggest one, with around 2,150 known species. Myrmeleon is the major genera from this group with 165 
species. Myrmeleon larvae have a conspicuous feature, to build funnel shaped traps in dry and sandy soils. 
These insects are commonly found in tropics, and despite it being very abundant in Brazil, biology data are 
scarce and studies about genetic identification to this genus remains still inexistent. The COI mitochondrial 
gene is an important tool to genetic identification of animal species; it is used as DNA barcode. However, to 
an efficient identification is desirable an existence of a suitable data source to employ reasonable comparisons 
and analysis. In this context, we analyzed COI gene sequences of the Myrmeleon genus available on the 
GenBank database. Thereby, we performed a search using nucleotide tab (https://www.ncbi.nlm.nih.gov/), in 
July of 2023, using the terms "Myrmeleon COI". We did not proceed with a qualitative analysis from deposited 
sequences. Therefore, we just registered the following features: species name; sequence size; register number; 
geographic location; publication data; reference of publication related to the sequence. We found 102 
sequences of 27 species, i.e. 16,4% from known Myrmeleon species. The species best represented in the 
GeneBank was M. hyalinus e M. inconspicuous with 12 sequences each one, almost 23.5% of all sequences 
analyzed, followed for M. mariaemathildae and M. formicarius species with eight sequences each one. The 
size sequence average was 745pb, coincidentally the size of the COI gene in animals. We found deposits from 
19 countries, where Italy has 23,5% from all deposits (n=24) followed by Tunisia, with 16,6% (n=17). Despite 
the genus having a large abundance in tropics; there was no found information from this biogeographic region. 
About 70.5% (n=72) of records were direct deposits and there was no publication related to it; this indicates 
that the majority of sequences is not published and it is difficult to check methodologies employed to reach 
these sequences. In this way, our data indicates that the sequence availability of COI gene from Myrmeleon 
species in GeneBank is incipient. There is a huge gap in genetic information to this genus. Thus, we suggest 
much more studies with the COI gene, principally to allow the genetic identification of Myrmeleon species. 
Palavras-chave: mitochondrial gene; Myrmeleontidae; DNA barcode; ;  
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Abstract:  
Genomic studies make it possible to identify polymorphisms associated with quantitative characteristics of 
economic interest, such as meat pH, a factor that influences meat quality. Our goal was to identify gene 
expression regulatory variants (eQTLs) associated with meat pH in Nellore cattle. To identify the eQTLs, we 
used an imputed panel of SNPs containing genotypes from 778 progenies (BovineHDBeadChip 770k, 
Illumina), DNA-Sequencing of 26 unrelated Nellore sires, and transcribed SNPs called from RNA-Sequence 
data from muscle (Longissimus thoracis) of 192 progenies, resulting in a SNP panel of 4,522,914 SNPs. First, 
the imputed SNPs were filtered for our population subset of 192 animals, and we performed quality control of 
the variants keeping only SNPs with Minor allele frequency (MAF) > 5% and call rate > 95%, totaling 
4,436,504 SNPs. Then, PLINK v. 1.07 was used to calculate linkage disequilibrium (LD) and pruning the 
variants (r² = 0.8). As a result, 553,581 tag-SNPs were used in further analyses. Before the analyses, population 
stratification was investigated by principal component analysis (PCA) using genotypes from the BovineHD 
770k BeadChip and our population of 192 (eQTL mapping) and 374 animals (association analysis). The first 
two principal components (PC1 and PC2) were included as covariates in the statistical models. The eQTL 
identification was performed using the R package Matrix eQTL v. 2.3, with the expression of 12,991 muscle 
genes normalized in log2-CPM (Counts per million of mapped reads) and corrected for lane and flow cell 
effects; the genotype file containing the tag-SNPs; PC1, PC2, and contemporary group (CG - animals from the 
same farm, year, and slaughter date) as covariates in the model. The cis-eQTLs were defined in this study as 
SNPs located up to 1 Mb away from the regulated gene, while trans-eQTLs were SNPs located > 1 Mb away 
from the gene. In total, 51,324 eQTLs were identified (36,916 Cis and 14,408 Trans, FDR 5%). The association 
between eQTLs and the phenotype was performed in PLINK v. 1.07 software, using 374 animals, and 
considering a linear model with the effects of PC1, PC2, CG, and hot carcass weight as covariates in the 
model.SNPs associated with the phenotype with FDR <10% were considered significant. From these eQTls, 
three (chr 4:77126175; chr 4:77010519; chr 4:77084998) were associated with meat pH 24 hours post mortem. 
All of them regulate the DNA Polymerase Mu (POLM) gene. Although the function of this gene in pH is still 
poorly understood, this gene has already been associated with oxidative stress, a factor that can interfere in 
meat pH. Other genes from the same family were also associated with meat traits. Therefore, in the current 
study we were able to identify regulatory polymorphisms associated with pH, helping to elucidate molecular 
mechanisms that participate in meat quality. 
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Abstract:  
Around 250 species of mammals can be found in the Cerrado, and the group of rodents and marsupials are 
cited as one as one of the groups with the greatest diversity, corresponding to most of the endemism in this 
Biome. Despite this diversity, many species are considered cryptic species, which impairs the correct 
identification of the individuals. Thus, cytogenetics has been used to solve taxonomic problems, contributing 
to the correct identification of species. The aim of this study was to characterize populations of rodents and 
marsupials in the southwest region of Goiás state, using cytogenetic tools. Specimens were collected in Rio 
Verde/GO, and this study is part of a Long-Term Ecological Project (PELD), called "Effects of composition 
and configuration of landscapes on biodiversity: a multilevel analysis - PELD EBMN", which brings together 
efforts to answer how the loss and fragmentation of natural habitats in Cerrado landscapes are changing the 
biodiversity. Metaphase chromosomes were obtained by the method of Ford & Hamerton (1956), with some 
adaptations described by Baker et al. (2003). The cell suspension obtained from the bone marrow was 
hypotonized and centrifuged with Carnoy's fixative for at least three times to remove cell debris. The cells 
were dripped onto clean slides and subsequently stained with 8% Giemsa to determine the diploid number and 
chromosome morphology. To capture the images, an Olympus BX61 microscope was used coupled to an image 
capture system (DP-72 camera). A total of 19 specimens were collected, corresponding to 7 species, with 4 
rodents respectively: Calomys cf. tener; Hylaeamys megacephalus; Necromys lasiurus; Oecomys cf. cleberi, 
and 3 marsupials: Didelphis albiventris; Gracilinanus agilis; Murine marmosa. With the use of cytogenetics 
approaches, which allow the correct identification of the species, this study provided an inventory of the 
species that occur in the southwest region of Goiás. 
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Abstract:  
B chromosomes, also known as supernumerary chromosomes, are non-essential parasitic genetic elements. 
Their origin is often attributed to past chromosomal rearrangement events within a species. As a result of their 
parasitic nature, B chromosomes and host genomes are usually under an arms race. These chromosomes tend 
to accumulate repetitive DNA sequences and pseudogenes due to their meiotic behavior. In recent years, 
several studies have identified functional genes within B chromosomes. However, these genes are typically 
associated with their parasitic nature and their ability to manipulate the cell cycle for their own benefit within 
natural populations. Only a few instances of supernumerary chromosomes acquiring significant functions for 
the organism have been reported to date. Here, we analyzed a population of Metynnis lippincottianus, a species 
where it is presumed that B chromosomes are restricted to females, using molecular and classical cytogenetic 
methods. Thus, we analyzed 80 individuals (43 females and 37 males) collected in the Grande River and results 
showed that all females exhibited 2n=63, while males showed 2n=62. Remarkably, females exhibited a small 
and heterochromatic additional chromosome. In this context, we elaborated two hypotheses: i) this is a 
ZZ/ZW1W2 sex chromosome system; or ii) this is a B chromosome restricted to females. To examine these 
hypotheses, we conducted a comparative genomic hybridization (CGH) between males and females. 
Additionally, we employed chromosome microdissection to isolate the target element (the B or W1/W2) for a 
chromosome painting experiment. Our CGH experiments evidenced that the heterochromatic element consists 
partially sequences restricted to females (half of the q arm). Furthermore, the whole chromosome painting 
experiment evidenced that the probe specifically targeted and labeled the intended element. Therefore, if we 
were to assume that this additional element is due to the existence of a multiple ZZ/ZW1W2 sex chromosome 
system, we would expect to observe some degree of homology between the W1/W2 and the Z chromosomes. 
However, our findings contradict this assumption, indicating that the additional element is likely a B 
chromosome that acquired a sex-determining function, possibly through a rearrangemente event involving the 
master sex. 
Palavras-chave: Satelite DNAs; cytogenetics; FISH; ;  
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Abstract:  
The genome of eukaryotes is made up largely of repetitive sequences, such as multigenic families, transposable 
elements, and satellite DNAs (SatDNAs). SatDNAs are tandem repeat sequences that can form arrays of 
thousands of repeats of their monomers. Traditionally, the evolution of SatDNAs follows the precepts of the 
library hypothesis, which considers that closely related species share the same library of SatDNAs, with 
divergences in the amplification of these sequences in each group. Recently, the development of bioinformatics 
tools has allowed the characterization of catalogs of SatDNAs called satelitomes, and this tool has provided 
important information about the evolution of this type of sequence in several groups, such as plants, insects, 
mollusks, birds, and fish. In this sense, the family Erythrinidae represents the Neotropical fishes of the genera 
Hoplerythrinus, Erythrinus, and Hoplias, the focus of cytogenetic studies due to the marked presence of sex 
chromosomes and karyotypic diversification, with the presence of several karyomorphs for species such as 
Hoplias malabaricus and Erythrinus erythrinus. Thus, the present work aimed to characterize and compare the 
satelitomes of Hoplerythrinus unitaeniatus, E. erythrinus (karyomorph A), Hoplias intermedius and H. 
malabaricus (karyomorphs F and G) to observe the similarity of these catalogs and diagnose the presence of 
conserved SatDNAs in all groups. Our analyses detected the presence of six SatDNAs shared among all 
catalogs described in this work, also represented in the satellitome of H. malabaricus (karyomorph D). Except 
for one of these sequences, all the others showed clustering patterns by FISH in the centromeric or telomeric 
regions of all the individuals analyzed. Furthermore, it was possible to observe the similarity among the 
catalogs, corroborating the phylogenetic relationships established for the group, with the catalogs of H. 
unitaeniatus and E. erythrinus being closer to each other than to any other catalog of Hoplias. Our results 
demonstrate the great sharing of SatDNAs among the Erythrinidae family, corroborating the library hypothesis 
as well as raising new evidence in relation to the characterization of H. malabaricus as a species complex. 
Palavras-chave: Satellite DNAs; Erythrinidae; Cytogenomics; ;  
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Abstract:  
The Neotropical fish fauna comprises approximately 6,080 species, of which almost 3,000 inhabit the Amazon 
River basin. This region is recognized as the center of diversity for freshwater fishes. However, the 
construction of hydroelectric dams has threatened this biodiversity through habitat fragmentation. To uncover 
the putative effect of river impoundment on migratory fish species, over 5,400 eggs and larvae collected from 
the Teles Pires River, including five tributaries and the hydroelectric reservoir, were identified using the COI 
metabarcoding approach. DNA sequences were automatically sorted (MiSeq postprocessing) by amplicon pool 
using exact matches to the dual index barcodes. We employed a series of filtering steps to be as conservative 
as possible. Initial evaluation of the reads was performed with FastQC v. 0.11.4, and the software VSEARCH 
was used to filter low-quality reads and reads that occurred less than twice. Fastq file filtering was performed 
to trim the primer sequences, filter the ends due to quality decay (Q<30), and remove only five bp from each 
end of the forward and reverse reads. Subsequently, the reads were joined and reassembled to obtain the 
amplified COI gene region fragment (approx. 685 bp). After quality control was performed using the R 
environment, sequences were analyzed using customized scripts to compare them against the BOLD Systems 
database. Species presence was evaluated using dendrograms and nonmetric multidimensional scaling (nMDS) 
methods, employing a Jaccard distance matrix to assess the difference in fish assembly between dams and 
tributaries and among tributaries for eggs and larvae. The similarities (ANOSIM) analysis was conducted on 
matrices using 999 permutations, with an α = 0.05 significance level. Beta diversity was partitioned and 
decomposed into turnover (βsim) and nestedness (βnes) components using the Sørensen dissimilarity index, 
as implemented in the R package betapart. The sequencing process generated 8,589,890 paired-end reads, of 
which 81.9% showed a quality score > 30. After quality control, 5,645,798 reads were retained. Identifying 
early life stages allowed the detection of over 40 fish species, including at least 27 migratory species. Fish 
eggs were assigned to nine families, 13 genera, and 23 species, whereas larvae were attributed to 12 families, 
18 genera, and 34 species. Eggs and larvae of migratory fishes were primarily present in tributaries upstream 
of the dam compared to the reservoir. A putative impact of the dam on the ichthyoplankton community was 
detected, with a significant difference found between the reservoir and tributaries for larval species richness (r 
= 0.822, p = 0.0211), highlighting the importance of affluent rivers to reproduction. In contrast, no significant 
difference was found among tributaries for both eggs (r = 0.213, p = 0.2657) and larvae (r = 0.378, p = 0.0696). 
However, a change in ichthyoplankton assemblage was observed between tributaries, as revealed by beta 
diversity analyses. These results highlight the potential of ichthyoplankton metabarcoding for studying and 
biomonitoring migratory fishes. They provide relevant data for identifying spawning sites to set guidelines for 
fisheries management and the effective conservation of fish populations. 
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Abstract:  
Psalidodon aff. fasciatus is a lambari species that occurs from Mexico to Argentina, with significant ecological 
and commercial relevance. Recent studies suggest that the name Psalidodon aff. fasciatus should only be used 
for specimens from the São Francisco River basin, while specimens identified as Psalidodon aff. fasciatus 
from the Upper Paraná River basin represent a species complex. Cross-amplification of markers developed for 
Astyanax lacustris in Psalidodon aff. fasciatus suggests that these microsatellites hold potential for genetic 
studies of closely related species with conservation concerns. In this study, we aimed to compare populations 
from different locations in the Upper Paraná River basin attributed to Psalidodon aff. fasciatus with 
populations from the São Francisco River basin, the species' type-locality, to determine if they correspond to 
the same species. A total of 43 specimens identified as Psalidodon aff. fasciatus were analyzed, with 23 
samples from the Upper São Francisco River basin and 20 samples from the Upper Paraná River basin. DNA 
extraction was performed using a commercial kit, and six microsatellite marker loci were amplified through 
Polymerase Chain Reaction (PCR), including three loci previously described for Astyanax lacustris (Asty 12, 
Asty 15, and Asty 26), and three loci in preparation (A.alti 1, A,alti 2, and A.alti 14). Five of the six amplified 
loci showed to be highly informative Polymorphic Information Content (PIC<0.5). The analysis of 
intrapopulation genetic diversity indicated that the stocks analyzed likely possess high genetic diversity and 
significant genetic differentiation. Individuals from the Upper São Francisco River basin exhibited an average 
number of alleles per locus (A) of 11.3, Expected Heterozygosity (HE) of 0.785 and Observed Heterozygosity 
(HO) of 0.516. Individuals from the Upper Paraná River basin had an average number of alleles per locus (A) 
of 7.23, Expected Heterozygosity (HE) of 0.67, and Observed Heterozygosity (HE) of 0.547. Interpopulation 
genetic diversity showed a significant population difference (FST = 0.050; P < 0.05). These results indicate 
possible clustering, with one cluster from the Upper São Francisco River basin and one cluster from the Upper 
Paraná River basin. These findings emphasize the need for further studies to confirm the population structure. 
It is also important to highlight that the stocks from the two rivers should be considered distinct regarding 
genetic conservation, supporting the value of FST. This work contributes to conservation and management 
practices for Psalidodon aff. fasciatus populations. 
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Abstract:  
Outbreaks associated with bacterial diseases are frequently identified in the production of pacu (Piaractus 
mesopotamicus), one of the main fish cultivated in South America. Hemorrhagic septicemia, caused by the 
bacterium Aeromonas hydrophila, is one of the major diseases in aquaculture. However, our understanding of 
the genetic variation that affects pacu resistance to A. hydrophila is still limited. The RNA-Seq technique has 
been considered efficient for investigating the molecular defense mechanisms of fish infected by different 
pathogens. The objective of this study was to perform a differential gene expression analysis between resistant 
and susceptible phenotypes of pacu to A. hydrophila infection, as well as to identify the key genes involved in 
the resistance of this species to the induced pathogen. To achieve this, a de novo assembly of the liver 
transcriptome was conducted, utilizing six cDNA libraries created from pools consisting of three individuals 
from three different pacu families. Consequently, two libraries were generated per family, one composed of 
individuals displaying resistant conditions, and the other comprising individuals that succumbed to the 
infection (moribund). Following quality trimming and cleanup, the resulting reads yielded 211,259 contigs 
(with an N50 of 1,296). By comparing the gene expression profiles of the resistant and susceptible individuals, 
a total of 5,105 differentially expressed transcripts were identified. Among these transcripts, 2,094 were found 
to be overexpressed in resistant individuals, while 3,011 transcripts were repressed. Using the BLASTx tool 
with an e-value of 1e-5 against the tambaqui protein database (Colossoma macropomum), a total of 3,440 
transcripts were identified. Among these transcripts, 1,438 overexpressed unigenes and 2,002 repressed 
unigenes were characterized with their respective functions. In resistant individuals, several genes involved in 
the regulation of metabolism (such as CYP450, RDH7, LCAT, SEC14L2 genes) and the formation of innate 
immunity defense proteins, including those associated with the complement and coagulation system cascades 
(such as C3, C1S, F7, F11 genes), were found to be significantly overexpressed. On the other hand, genes 
associated with intensive inflammatory responses (such as the CCL19 gene), stress response (KEG gene), and 
wound healing (TGM2 gene) were identified as being less expressed in resistance phenotypes. These findings 
contribute to a better understanding of the immune response of pacu to A. hydrophila infection and can 
potentially aid in the development of prophylactic and therapeutic protocols in aquaculture. 
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Abstract:  
The genera Leporinus and Megaleporinus consist of medium to large-sized fish with a straight body form and 
distinctive round stripes that can vary in number and size. Megaleporinus includes former Leporinus species 
that were reclassified into different genera due to the presence of a monophyletic ZZ/ZW sex chromosomes 
system. Interestingly, W-specific chromosome probes of Megaleporinus do not hybridize in Leporinus, 
indicating an independent origin of the sex chromosome system. Here, we conducted resequencing of male 
and female individuals of Leporinus friderici to explore potential genomic similarities between its sex 
determination system and the ZZ/ZW observed in Megaleporinus. For this, we collected 28 phenotypic males 
and 28 phenotypic females from a wild population of L. friderici and visually confirmed their sex based on 
visual gonad inspection. Genomic DNA was extracted and quantified, and samples were pooled by sex. Each 
pool was sequenced using the Illumina NovaSeq platform with 150 bp PE. Subsequently, the reads from the 
male and female pools were aligned to the female chromosome-level genome of Megaleporinus 
macrocephalus and analyzed using the Pooled Sequencing Analysis for Sex Signal (PSASS) pipeline. The 
analysis included an assessment of the fixation index (FST), number of SNPs, and coverage across all reference 
positions, which were summarized in Manhattan plots. The resequencing data of males and females of L. 
friderici revealed an even distribution of SNPs throughout the entire genome of M. macrocephalus, including 
the sex chromosome. No discernible sex-biased characteristics were observed. The divergence between the 
genera Leporinus and Megaleporinus occurred approximately 12 million years ago, before the emergence of 
the ZW sex system in the latter. Our findings indicate that L. friderici and M. macrocephalus do not share the 
same sex determination mechanism. Unlike mammals and birds, fish present a high plasticity in the sex 
determination mechanisms. Even closely related species can present different sex systems, as observed in 
sticklebacks and medaka. Therefore, it is likely that Leporinus and Megaleporinus sex systems are independent 
and originated from distinct ancestral autosomes. 
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Abstract:  
Fish of the Epinephelidae family, commonly known as groupers, are consumed all over the world. In Brazil, 
they are sold mainly as "garoupa", "badejo", or "cherne", generally with high market prices. Most species of 
epinephelids have biological features such as slow growth, protogynous hermaphroditism and formation of 
spawning aggregates that make them a vulnerable group to fishing pressure. This, added to failure in fisheries 
regulation, culminated in reduction of their populations and inclusion of some species in the IUCN Red List 
of Threatened Species. Despite the normative instruction of the Brazilian Government (IN53-MAPA) defining 
of the common names allowed for each scientific name, the lack of inspection, particularly in street markets 
and restaurants, leads to cases of non-correspondence between the species and the label, when, for example, 
high-value species are replaced by cheaper ones. IN53 also has internal problems that affect conservation, as 
some common names, such as "cherne", are used to label different species, including endangered ones. Seafood 
mislabeling cases are already well documented and several works have shown the relevance of the problem 
for the conservation of species and consumer health and rights. In this context, since the morphological 
identification of these animals is hampered by the processing, molecular identification is an ally in species 
determination. DNA sequencing is an efficient and reliable method in these cases. The methodology consists 
in obtaining the sequence of mitochondrial genes, like cytochrome oxidase I (COI) and cytochrome b (Cyt b), 
from a fragment of fish tissue, to identify the species through comparison with known sequences present in a 
database. The main goal of this project is to estimate the substitution rates in commercialization of garoupa, 
cherne and badejo in Brazil through sequencing of mitochondrial markers and comparison with databases 
through similarity via BLAST and construction of similarity trees. To achieve this goal, we intended to analyze 
150 samples collected from street markets and restaurants in Rio de Janeiro, São Paulo and Distrito Federal. 
So far, we have collected 85 samples of fish sold as garoupa, cherne and badejo at street markets and restaurants 
in RJ, SP and DF and 63 of them have already been analysed. The identification resulted in a mislabeling rate 
of approximately 82.5%, with the most common substitute species being "namorado" (Pseudopercis 
semifasciata and Pseudopercis numida), "dourado" (Coryphaena hippurus) and "tubarão mako" (Isurus 
oxyrinchus). We observed two types of mislabelling: substitution by cheaper species and substitution by 
endangered species. Interestingly, the mislabeling rate on street markets was higher (92.3%) than in restaurants 
(66,7%) and different mislabeling rates were also observed for each state, as follows: 80% in RJ (N=50) and 
92.3% in DF (N=13), probably related to differences in the availability of fish in each State. This indicates that 
samples from other states should be analyzed to estimate the variability in fraud prevalence in epinephelids 
species trade in Brazil. This is of great importance, not only to protect consumers rights, but also to generate 
scientific support to encourage control of endangered species commercialization. 
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Abstract:  
Despite advances in research on tambaqui (Colossoma macropomum), coloration is a phenotype that has not 
been commercially exploited in the intensive farming of this species, especially from the perspective of 
zootechnical performance and genetic selection. This study aimed to characterize the pattern of ventral spots 
in tambaqui and estimate the genetic components of this trait, as well as its genetic correlations with growth 
performance and body yield. Computational software was used to analyze the ventral spot area in 10 families 
of tambaqui, comprising approximately 400 individuals in total. These animals belong to the genetic 
improvement nucleus of the Aquaculture Center at Unesp, Jaboticabal-SP. Seven growth traits and three body 
yield traits were evaluated, including body weight, rib weight, loin weight, standard length, pelvic length, total 
height, and head length, as well as rib yield, loin yield, and head yield, respectively. The genetic variance 
components, heritability, and genetic correlations between the spot area and morphometric traits were 
calculated using the animal linear model adjusted for each trait in the BLUPF90 software. The heritability of 
the spot area was moderate (0.16 ± 0.10), indicating that the trait can respond to genetic selection. The genetic 
correlations between the spot area and traits such as body weight, rib weight, loin weight, total height, standard 
length, pelvic length, and rib yield were significant and positive, ranging from (0.62 ± 0.04) to (0.99 ± 0.06). 
Moderate values were obtained for loin yield (0.46 ± 0.03) and fillet yield (0.49 ± 0.03). The results indicate 
that these traits are genetically related, and that some of the genes with additive effects influencing the ventral 
spot area also have an effect on the evaluated traits, suggesting that selection based on the spot area may lead 
to indirect genetic gains in growth performance. These results highlight that the ventral spot area of tambaqui 
is an important characteristic and can be implemented as a selection criterion in genetic improvement 
programs. 
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Abstract:  
Brazil is the second largest producer of hydroelectric power and one of the largest dam builders in the world, 
with about half of the large reservoirs in South America. However, the construction of these dams has a 
significant impact on fish habitat, interrupting the watercourse and affecting population connectivity. Myloplus 
rubripinnis, commonly known as Redhook myleus, is a benthopelagic bony fish found in both the downstream 
and upstream regions of UHE Teles Pires. This fish species is of great importance to artisanal fisheries and 
aquarium businesses. Genetic monitoring of species impacted by human activities and environmental pressures 
has been facilitated by the use of molecular markers. Microsatellite markers (SSR or STR) are nucleotide 
sequences that repeat in tandem and are commonly used in population genetics studies due to their high degree 
of polymorphism, which can be easily amplified using the Polymerase Chain Reaction (PCR) technique. The 
objective of this study was to develop a species-specific panel of microsatellite markers as a genetic tool for 
population studies and analysis. DNA samples were extracted from 30 individuals collected in the Teles Pires 
River (both downstream and upstream), followed by integrity and quality analyses using spectrophotometry 
and horizontal electrophoresis. The sample with the best quality was selected for genetic sequencing. The 
identified loci and their respective contigs were used to synthesize 20 primers (di-, tri-, and tetranucleotides), 
which were tested with 30 individuals to form the microsatellite panel. All identified microsatellites were tested 
using the PCR technique to determine the most polymorphic ones. So far, nine loci have been classified as 
polymorphic, including four di-, two tri-, and three tetranucleotide repeats. The Polymorphic Informative 
Content (PIC) values for these loci ranged from 0.382 to 0.867, with an average of 0.709, indicating that the 
proposed loci are highly informative. However, the MYR19 locus obtained a PIC of 0.382, which is classified 
as medium. It is important to note that the MYR04 locus should not be analyzed together with MYR20, 
MYR10 with MYR36, MYR19 with MYR35, and MYR04 with MYR35, as they are in linkage disequilibrium. 
The development of this microsatellite panel will enable future studies to understand the population 
connectivity of M. rubripinnis, leading to positive outcomes for the conservation of this vital yet neglected 
resource in Brazil. 
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Abstract:  
Hydroelectric dams are a source of clean and renewable energy, harnessing the river currents to generate 
electricity sustainably without polluting gas emissions. Despite the potential environmental harm, the 
construction of dams is necessary due to the increasing energy demand. On the Teles Pires River, located in 
the state of Mato Grosso, Brazil, six hydroelectric plants form the Teles Pires Complex of electric energy 
production. This study aimed to evaluate the impacts of dam construction on the genetic connectivity of Brycon 
falcatus, a migratory species in the Teles Pires River, upstream and downstream of the dam. The aim was to 
enable the development of actions to minimize the effects on the long-term population dynamics of the species. 
For the experimental development, fin clips of adult individuals of the species were collected between 2016 
and 2019 by the company Bios Soluções Ambientais and sent to the Laboratory of Genetics of Aquatic 
Organisms and Aquaculture (LAGOAA) at the UMC - Campus of Mogi das Cruzes. DNA extraction 
procedures then took place at LAGOAA, following a saline extraction protocol. DNA was extracted from 32 
individuals of the species, with 16 collected downstream and 16 collected upstream of the São Manoel and 
Teles Pires HPP reservoirs. Whole Genome Sequencing was performed at the Laboratory of Animal 
Biotechnology of ESALQ/USP (Piracicaba/SP). DNA samples from one individual were subjected to Next-
Generation sequencing using the HiSeq 2500 equipment (Illumina, Inc., San Diego, CA). Of the 30 markers 
synthesized for the species, only one failed in the PCR amplification tests (Bry30) and was thus excluded from 
the analyses. Among the 29 remaining loci, 11 showed polymorphisms, including nine dinucleotide, 
trinucleotide, and tetranucleotide markers. These loci were tested in samples collected from the Teles Pires/MT 
river and its tributaries. The species' polymorphic information content (PIC) values were considered highly 
informative, with a mean value of 0.72. When genetically compared, high genetic structuring was observed 
between Brycon falcatus populations according to DAPC. The DEST value obtained was 0.23, indicating a 
high genetic differentiation between populations collected upstream and downstream of the Sete Quedas 
rapids. The results showed the presence of two genetically distinct populations, one downstream and one 
upstream of the extinct Sete Quedas rapids in the Teles Pires River. This result suggests that the rapids acted 
as a geographic barrier to gene flow for the species. Consequently, no anthropic action is necessary to connect 
the populations, as they were already genetically distinct before the installation of hydroelectric projects. 
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Abstract:  
The snook, scientifically known as Centropomus undecimalis, is a fish found in coastal waters stretching from 
the southeastern United States to southern Brazil. This fish species holds significant commercial value and is 
widely sought after for sport fishing, generating a significant economic impact in the regions where it occurs. 
Despite its importance, there is currently a lack of molecular information available, such as complete genomes 
or mitogenomes, for this species. Therefore, the main objective of this study was to describe the mitochondrial 
genome of Centropomus undecimalis. To achieve this objective, raw sequences available in the Sequence Read 
Archive (SRA) of the National Center for Biotechnology Information (NCBI) were used to assemble the 
mitogenome using the NOVOPlasty v4.2. Subsequently, the assembled sequence was annotated using 
MitoAnnotator, a tool available on the MitoFish platform that aids in the annotation of mitochondrial genomes. 
The resulting mitochondrial genome of C. undecimalis spans a total size of 17,103 base pairs. It exhibits the 
typical organizational structure observed in most fish species, containing 13 protein-coding genes, 22 transfer 
RNA molecules, 2 ribosomal RNA molecules (12S and 16S), and a control region known as the D-loop. The 
availability of this complete mitogenome contributes to the growing knowledge about the genetic composition 
of this species. It is important to continue expanding the number of described mitogenomes for various species 
in order to facilitate more comprehensive studies. Analyzing the mitochondrial genomes of different organisms 
allows for deeper insights into evolutionary relationships and the genetic mechanisms underlying biological 
processes. Mitochondrial genomes are particularly valuable in phylogenetic studies due to their maternal 
inheritance, relatively conserved nature, and rapid rate of evolution, which can provide valuable information 
about the genetic history of a species. In conclusion, this study successfully described the mitochondrial 
genome of Centropomus undecimalis, a fish species of significant commercial and ecological importance. The 
availability of this genomic information contributes to the understanding of the species and establishes a 
foundation for further research and conservation efforts. The study of mitogenomes also promotes the 
advancement of knowledge about genetic diversity and evolutionary history, enabling more informed decision-
making and the development of management strategies for the conservation and sustainable use of aquatic 
resources. 
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Abstract:  
Animal's feeding behavior is regulated by neuropeptides that stimulate (orexigenic) or inhibit (anorexigenic) 
food consumption. Ghrelin (ghrl) is an orexigenic peptide hormone synthesized mainly in the stomach, 
intestine and brain, and also in the hypothalamus and liver of some fish species. Despite advances in the 
understanding of the relationship of ghrl expression and appetite in mammals, there's a lack of studies in fish 
overall and in economically relevant species such as the tambaqui (Colossoma macropomum), whereas 
knowledge on the feeding behavior physiology may be essential for improving aquaculture production. 
Therefore, the present study aimed to evaluate the effect of five different feeding rates on ghln expression and 
performance in tambaqui. Juvenile fishes were randomly distributed in 15 tanks of 60 L at a density of 40 
fish/tank (mean weight 0.17 ± 0.06 g) and cultivated in a recirculating aquaculture system (RAS) for 28 days. 
Five feeding rates (5, 10, 15, 20 and 25% of biomass per day) were tested in triplicate, in which feeding was 
adjusted weekly after biometry. At the end of the experiment, average weight was determined and stomachs 
of three random fish per treatment were stored in RNAlater for ghrl expression analysis. The RNA was 
extracted by Trizol (Invitrogen), diluted to 100 ng/uL and treated with Rnase-free DNAse (Thermo Scientific). 
Gapdh and ef1a genes were used as reference genes to calculate the relative expression of the target gene. 
Primer's titration and efficiency test were performed on all selected genes. With optimized reaction, the qPCR 
reaction was performed by the one-step method, in technical triplicates and with no template control (NTC). 
Relative ghrl expression was measured by the 2-ΔΔCT method and mean Cts of the reference genes were 
considered for normalization of the target gene. The ideal concentration of forward/reverse primers for ghrl, 
gapdh and ef1a were respectively 50/150 mM, 50/150 mM and 250/150 mM, and reaction efficiency were 
108.87%, 100.78% and 98.29%, respectively. The relative expression of ghrl in the stomach of fish fed with 
five different feeding rates did not show a significant difference (p > 0.05), however the animals from 15, 20 
and 25% feeding rate treatments showed a higher mean final weight after 28 days of cultivation (p < 0.05). 
Thus, the increase in feeding rate did not influence the expression of ghrl, despite the observed effect on the 
zootechnical performance of tambaqui. Future research on the expression of other orexigenic and anorexigenic 
genes is needed to elucidate their effect on fish feeding behavior and growth. 
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Abstract:  
Intragenomic selfish elements defy the Mendel's Laws of Segregation, achieving biased transmission to the 
next generation. Among them, HSR is a Homogeneously Staining Region on the chromosome 1 of Mus 
musculus domesticus that is transmitted to 70% of the offspring when heterozygous HSR (HSR/+) females 
were crossed to wild-type (+/+) males, deviating from Mendelian expectations. This transmission bias is 
caused by post-implantation mortality of +/+ embryos from day 4 to 10 post-copula. The mechanism leading 
to this mortality is completely unknown. Because the high aneuploidy rate is a major cause of embryonic 
lethality, we hypothesized that increased aneuploidy rate kills the +/+ embryos. To test this hypothesis, we 
compared the aneuploidy rates for chromosomes 1 and 2 between HSR/+ and +/+ embryos from the 
aforementioned cross. We collected one-cell embryos and cultured them in vitro for four days to reach the 
morula/blastocyst stage. We then spread the embryos and performed Fluorescence in situ Hybridization 
analysis with Oligopaint probes for the HSR locus and the chromosomes 1 and 2. This analysis revealed that 
the number of aneuploid cells was higher in +/+ embryos than in HSR/+ ones. At the chromosome level, 
chromosome 1 was more prone to become aneuploid than chromosome 2, and the aneuploidy rate of 
chromosome 1 was especially high in +/+ embryos. These data suggest that +/+ embryos have higher frequency 
of chromosome mis-segregation than HSR/+ ones, especially for chromosome 1, leading to their increased 
aneuploidy rates and mortality. HSR locus encodes several genes involved in chromatin regulations. Therefore, 
it is possible that the segregation errors and aneuploidy is caused by mis-regulation of HSR genes. Next, we 
performed a real-time apoptotic assay with the pSIVA kit, using the in vitro cultured morula/blastocysts, in 
order to test if the high aneuploidy rate leads to apoptotic death. Preliminary results suggest that the apoptotic 
degree is similar between HSR/+ and +/+ embryos, implying that the +/+ embryos die at later stages. Time-
lapse live imaging of the dying +/+ embryos and gene expression analysis comparing +/+ and HSR/+ embryos 
would reveal the molecular basis underlying the HSR transmission bias, which would be the first molecular 
insights into how selfish elements cheat by killing embryos. Importantly, investigating how HSR kills +/+ 
embryos would lead to a deeper understanding of embryogenesis itself, which is a highly error-prone process 
in humans, causing infertility. 
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Abstract:  
In the Prochilodontidae family, the genus Prochilodus constitutes an important fishery resource. The fish of 
this genus present morphological patterns very similar, making difficult the identification of the taxa, 
generating uncertainties about the taxonomic status. The present work aimed to determine the genetic 
variability indexes of two species of Prochilodus based on mitochondrial (rRNA 16S, COI, Cyt b) and nuclear 
(TROP) DNA sequences. The collections were made in rivers from Maranhão (Tocantins, Itapecuru, Mearim, 
Turiaçu, Pericumã and Parnaíba) and from Amazônia (Xingu and Tapajós), collected with different fishing 
gears, after which DNA extraction, PCR, sequencing and data analysis were performed, and the gene fragments 
were analyzed separately and concatenated. The results revealed a strong genetic similarity among the 
specimens with low genetic divergence values (0% to 0,17%) for the genes under study, phylogenetic analyses, 
species delimitation analyses, and haplotype networks showed the formation of only a single group. When we 
analyzed the Maranhão and Amazon river groups the AMOVA showed that the greatest variation occurred 
within populations for (rRNA 16s -92.95/TROP - 96.64) and between populations for (Cyt b - 64,07/COI -
36,16 ) with significant p values and Fst statistical indices of (0,070/0,870/0,485/0,033) and significant p 
values. Our results thus demonstrate the low genetic variability between P. lacustris and P. nigricans in the 
studied basins suggesting the occurrence of a single group, pointing to a taxonomic revision. 
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Abstract:  
The feline calicivirus (FCV) is a prominent agent implicated in upper respiratory tract diseases in felines. FCV 
induces symptoms such as ocular and nasal secretions, oral ulcers, pneumonia, and flu-like symptoms that can 
progress to more severe forms, including systemic ulcers. Despite its global distribution, limited research has 
been conducted on FCV circulating strains in Brazil. Vaccination and annual booster doses are recommended 
to prevent the disease, but studies have shown that vaccinated animals can still develop systemic forms of the 
illness. This may be attributed to the genetic diversity of the virus, potentially impacting the vaccine's efficacy. 
Therefore, alternative approaches, such as molecular diagnostics, are crucial in aiding the prevention and 
control of FCV infections. The core capsid region represents the optimal target for RT-PCR detection and 
phylogenetic analysis, as it is highly conserved and encodes immunodominant regions of FCV. The aim of this 
study was to analyze circulating strains of feline calicivirus in Brazil, evaluating the genetic profile of the 
vaccine strain in relation to the circulating strains within the country, while also proposing a molecular target 
for diagnosis. All capsid sequences of FCV found in Brazil deposited in the GenBank were selected, including 
those from the Southern and Southeastern Brazil. Additionally, seven sequences from other countries (France, 
Germany, Italy, Netherlands, Sweden, United States, and United Kingdom) were included, with one sequence 
serving as an outgroup (Canine calicivirus). These sequences were aligned using MEGA11 software with the 
MUSCLE method, and a phylogenetic tree was constructed using Maximum Likelihood with a bootstrap value 
of 1,000 replicates. Subsequently, the Primer3Plus software was employed for primer design based on the 
alignment of Brazilian strains. Finally, BLAST analysis was performed to verify primer efficiency. The 
phylogenetic analysis revealed high genetic divergence between circulating strains in Brazil and the reference 
genome, which is also the prototype vaccine strain F9. Notably, one Brazilian strain exhibited a low identity 
percentage (11.5%) with the vaccine strain. Based on the alignment of Brazilian strains, we developed specific 
primers for FCV detection which were evaluated through BLAST analysis to estimate, their efficiency. This 
study underscores the necessity of investigating molecular targets based on prevalent strains in Brazil for 
enhanced diagnostic accuracy. In addition, it highlights the need for further epidemiological studies and strain 
sequencing in the Northern and Northeastern regions of the country, as no published studies currently exist 
regarding circulating strains in these regions. 
Palavras-chave: Feline calicivirus (FCV); Molecular diagnostics; Genetic variability; vaccine; Phylogenetic 
analysis 
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Abstract:  
Long non-coding RNAs (lncRNAs) are non-coding protein RNAs that are involved in several biological 
processes. However, knowledge regarding lncRNAs action mechanisms and functions are still limited, 
especially in the early fetal development of swine. Therefore, the aim of this study was to characterize and 
identify lncRNAs in swine fetuses at 35 days of pregnancy. RNA-Seq libraries of 10 swine fetuses were 
prepared using the Illumina Stranded Total RNA Prep kit, ligation with Ribo-Zero Plus for ribosomal RNA 
depletion and then sequenced in Illumina HiSeq2500 platform. After sequencing, data quality control was 
conducted using Trimmomatic, followed by alignment with HISAT2 against the reference genome (Sus 
scrofa11.1) and transcript assembly with StringTie. After sequencing, data quality control was conducted using 
Trimmomatic, followed by alignment with HISAT2 against the reference genome (Sus scrofa11.1) and 
transcript assembly with StringTie. Before validating potential new lncRNAs, all transcripts with a length <200 
nucleotides, located in single exons and a value of Fragments Per Kilobase Million (FPKM) ≤0.5 were 
removed for further analysis. The Coding Potential Calculator (CPC2), Predictor of Long non-coding RNAs 
and messenger RNAs based on an improved K-mer scheme (PLEK), Coding Potential Assessment Tool 
(CPAT) and Coding-Non-Coding Index (CNCI) were used to predict the coding potential of the transcripts 
and those which were common to the programs were considered potentially new lncRNAs. Furthermore, to 
improve the confidence, Pfam database was used to verify if the identified transcripts had known protein 
domains. A total of 871 potential new lncRNAs were identified, of which 699 were intronic lncRNAs, 169 
were intergenic, two were antisense and one was a potential new isomorph. Intronic lncRNAs accounted for a 
high proportion (80%) of the identified lncRNA candidates, distributed across all chromosomes, with most of 
the new lncRNAs located on chromosome 1. Among them, we identified new intronic lncRNAs, potentially 
regulating the expression of the genes IGF1R (Insulin-like Growth Factor 1 Receptor), IGF2BP1 (insulin-like 
growth factor 2 mRNA-binding protein 1), SOX5 (SRY-Box Transcription Factor 5) and FOXO1 (Forkhead 
Box O1), which are involved on fetal growth and development. In this study, lncRNAs in swine fetuses at 35 
days of pregnancy were identified, showing the importance of this RNA class on fetal development. 
Furthermore, new lncRNAs were predicted, which improve the knowledge about lncRNAs in swine. These 
findings will also help future research on the role of lncRNAs in reproduction, not only in swine, but also in 
other species. 
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Abstract:  
The Neotropical region is known for harboring a great diversity of organisms and ecosystems, making it a 
global hotspot of biodiversity. However, human activities involving the exploitation of natural resources 
threaten the survival of this rich biodiversity. In order to understand and mitigate these impacts, it is crucial to 
develop management and conservation activities. However, biodiversity assessment, especially in aquatic 
environments, is challenging and time-consuming with conventional methods. In this context, the technique 
of environmental DNA metabarcoding (eDNA) emerges as a viable alternative for species detection and 
identification. eDNA encompasses all the genetic material released by organisms into the environment, which 
can be filtered, purified, amplified, and sequenced to identify the present species. Although this technique has 
been widely applied in temperate regions, its potential for monitoring Neotropical biodiversity still needs to 
be evaluated and improved. The objective of this study was to assess the dynamics of fish detection in Lagoa 
dos Ingleses, located in Nova Lima (Minas Gerais, Brazil), using eDNA metabarcoding, both under normal 
reservoir water level conditions and under low water volume conditions. The choice of the lagoon was 
motivated by its limited biodiversity, ease of access, and lack of scientific description of the resident 
ichthyofauna in this reservoir. Five sample collection campaigns were conducted in 2020 and 2021 at four 
different points in the reservoir. The samples were collected and filtered using 0.45µm pore size MCE filters, 
amplified with MiFish primers, sequenced on the Illumina MiniSeq platform, and analyzed through a custom 
bioinformatics pipeline. 46 fish species were identified, including twenty genera of fish native to the São 
Francisco River Basin. Sequences of introduced species, such as Coptodon rendalli/Coptodon zillii and 
Poecilia reticulata, were detected, indicating the introduction of these species into the reservoir. Although 
sequences of mammals and birds were also detected, collateral amplification resulted in low sequence 
abundance for these groups. Furthermore, temporal and spatial variations in species composition and richness 
were observed, indicating the sensitivity and effectiveness of this approach in assessing changes in aquatic 
biodiversity. The results suggest that environmental factors, such as water level, influenced the detectability 
of environmental DNA obtained in the lagoon. Variation in species richness and abundance was also observed 
at different evaluated points. These findings provide valuable insights for the conservation and management 
of aquatic ecosystems, allowing the identification of priority areas for protection and guiding appropriate 
management strategies. The use of eDNA metabarcoding enabled the acquisition of comprehensive and 
accurate information about the present species, contributing to the development of more effective conservation 
strategies. 
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Abstract:  
Native to the basins of the rivers Paraíba do Sul, Doce, Upper Tietê, and Mogi Guaçu, Prochilodus vimboides 
is a Neotropical freshwater fish at risk of extinction, classified as a vulnerable species by ICMBio and IUCN. 
To this end, this study aimed to develop a panel of species-specific microsatellite markers and apply them to 
samples of individuals from wild and captive populations to test the hypothesis of genetic structure between 
them. Of the 49 loci prospected, 17 showed polymorphism in the 30 DNA samples of P. vimboides tested. 
From these 17, 12 were selected for the genetic diversity analysis step. For the genetic diversity analysis, 225 
samples of caudal fin were collected from individuals kept in the Piabanha and Ponte Nova fish farming 
hatcheries, and 31 tissue samples were collected from wild individuals from the Doce River basin. The fish 
farm individuals were identified with PIT-TAGs for further identification in the breeding stock. The results 
obtained in this study indicate that the wild populations from the Doce River basin and the Imbé River basin 
are structured into two populations with high genetic differentiation (DEST=0.429). Additionally, the Doce 
River basin population presented an increased deficit of heterozygotes. Despite demonstrating genetic 
variability parameters comparable to species in the same genus, these two populations showed worrying levels 
of inbreeding and reduced sample sizes. The fish stocks in the Ponte Nova Dam Piabanha Project's fish farms 
had better genetic variability parameters than the wild populations, yet still similar to them. These stocks had 
moderate inbreeding coefficients and can be used for fingerling production in restocking programs in natural 
environments. The kinship analysis showed that 80% of the interactions between each stock did not show any 
kinship relationship, which makes them suitable for forming breeding stock in fish farms. The study found that 
the 11 loci used were adequate for genetic characterization of P. vimboides in both the wild and captivity, thus 
enabling the prediction of the degree of relatedness of the broodstocks. This facilitates the reintroduction of 
the species while maintaining genetic diversity through proper reproductive management and restocking 
monitoring. 
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Abstract:  
The consumption of fishery resources has been expanding worldwide in recent years. These resources range 
from mollusks to fish species that are exploited by fishing, having high economic value in commercial trade. 
Since the end of the 20th century, the Brazilian government has been promoting fishing activity through tax 
incentives to facilitate the development of this industry, primarily targeting the international market. In 2011, 
Brazil reached a total of 803,270.2 tons of extractive fishing, with 87% of the recorded production coming 
from marine fishing. According to the Auditoria da Pesca Brasil report in 2021, Brazil is not making progress 
in the development of sustainable public policies, posing a high risk that significant species may be 
overexploited. The commercialization of these products becomes even more important when it comes to 
specific parts of these animals, such as the swim bladder and the fins of cartilaginous fish, which are highly 
valued in countries like China, Japan, the United Kingdom, the United States, and Germany. The swim bladder, 
traded as "fish maw," is widely used in the composition of cosmetics, mortar, medications, and other products. 
However, the sale of this merchandise is often done without proper identification, potentially leading to the 
inclusion of threatened species in captures and sales, as frequently observed in the trade of shark fins, for 
example. In many cases, identification based solely on morphological data is unreliable, making genetic 
analysis a solid alternative for the classification of these biological products. In addition to characterizing 
national fishing exploitation, the use of molecular techniques allows the identification of the exploitation level 
by species, enabling the development of management plans and regulation of fishing activities. As a method 
for identifying commercially traded biological material, we have the DNA Barcode technique, which is a 
species-specific molecular identification system based on the sequence of the mitochondrial DNA Cytochrome 
Oxidase Subunit I (COI). It requires only a small fragment of biological material for analysis and is currently 
the most widely used technique due to its speed, practicality, effectiveness, and low cost. In light of this, the 
present project aimed to analyze samples of swim bladders seized by IBAMA using the DNA Barcode 
technique to identify and map the species being traded within the national territory. Out of 67 analyzed swim 
bladder samples, approximately 54% (36 samples) were identified as "Black Croaker" (Plagioscion auratus) 
and 39% (26 samples) as "Yellow Croaker" (Cynoscion acoupa). Other species of croaker were also identified 
in smaller quantities, including White Croaker (Cynoscion leiarchus), Dentex Croaker (Cynoscion 
microlepidotus), Green Weakfish (Cynoscion virescens), and Silver Croaker (Macrodon ancylodon). Among 
these species, only the Yellow Croaker is classified as vulnerable by the IUCN Red List, while the others are 
classified as stable or of least concern. 
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Abstract:  
The Amazon basin has the world's highest diversity of freshwater fish, with an estimated 3,000 or more species 
living in the region, because of the expansive range of aquatic habitats. However, most of them are currently 
subjected to threats arising from anthropogenic activities. Given these circumstances, the conservation of these 
environments and their organisms requires integrated actions that allow the generation of data, which 
contribute valuable insights for ecological monitoring, environmental impact analysis, and the development of 
conservation and management strategies. For this, the current investigation chose to use ichthyoplankton 
samples to acquire data regarding the reproductive biology of these organisms. However, conventional 
morphological techniques employed in the identification of eggs and larvae are accompanied by limitations, 
as they lack distinctive features or diagnostic attributes, which vary depending on the developmental stage. 
The main objective of this study is to conduct a comparative analysis between individuals collected in stretches 
of the Madeira River (Amazon basin), separated by morphotypes, and compare with DNA barcode analysis. 
The aim is to demonstrate the inherent inconsistencies associated with depending solely on morphology for 
identification purposes. Initially, individuals were morphologically identified to the lowest possible taxonomic 
level, leading to five orders, 17 families, 14 genera, and 11 species. Qiagen kit was used to perform total DNA 
extraction from the larvae, and cytochrome c oxidase subunit I (COI) gene amplification was performed using 
FishF6 and FishR7 primers. Then, the samples were sequenced in an ABI 3130-Genetic Analyzer Automated 
Sequencer (Applied Biosystems). The consensus sequences were assembled and edited in the Geneious Pro 
4.8.5 program and compared with genetic databases BOLD and Genbank. Previous results of ten distinct 
morphotypes indicated that, two morphotypes have been accurately classified, with both being identified at the 
species level through DNA barcoding. However, employing morphological identification, one morphotype 
was assigned at the genus level while the other reached the species level. Ultimately, it is expected that all 
selected morphotypes will be identified to the lowest taxonomic level using molecular tools, showing increased 
data reliability for the basis for future studies. 
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Abstract:  
The jaguar (Panthera onca) is a top predator, threatened mainly by habitat loss and fragmentation. However, 
the species is also suffering with an emerging expansion of poaching for the illegal trade of its parts. Therefore, 
there is a need for tools that improve surveillance and monitoring of its populations, and also allow the 
geographic assignment of confiscated individuals and body parts. In this context, the aim of this study is to use 
genomic data to select sets of jaguar single nucleotide polymorphisms (SNPs) that are informative for 
geographic traceability as well as population monitoring. Our first goal is to define a set of SNPs that is capable 
of assigning samples with unknown geographic origin to their probable source population, while also allowing 
individual-level identification. To do this, from a dataset of 58 complete jaguar genomes from Brazil, we used 
a genotype likelihood approach to identify 13,373,949 SNPs, that were later filtered according to their 
coverage, depth, mapping quality and linkage disequilibrium, so that only independent and high-confidence 
SNPs were kept. With the remaining 151,497 SNPs, we grouped individuals according to their biomes of origin 
(Amazon: n=18; Atlantic Forest: n=14; Cerrado: n=14; Caatinga: n=6; Pantanal: n=6) and calculated pairwise 
FST values between biomes. We also performed Principal Component Analyses (PCA) and admixture 
analyses, as well as Mantel tests to assess isolation by distance within each biome and among biomes. To select 
the most informative sites, we ordered them based on their pairwise FST values and kept the top 100 of each 
pair. From this broad set, random sets of different sizes were assessed, selecting those with the strongest biome 
differentiation (based on PCAs). The sets were then tested for geographic assignment through cross-validation 
with the SCAT (Smoothed and Continuous Assignments) software. So far, a set of 72 SNPs has shown the 
best performance for attributing the origin of individuals, with a variation of 6-1833 km (mean: 471 km) 
relative to the original coordinates. This variation was greater for individuals from biomes spanning larger 
areas, i.e., the Amazon (130-1684 km, mean: 779 km), and smallest in the Pantanal (82-179 km, mean: 122 
km). Mantel tests revealed isolation by distance among all individuals (Pearson R = ~0.46), the highest being 
in the Caatinga (R = 0.68) and the lowest in the Amazon (R = 0.44). Individuals from the Pantanal and Caatinga 
presented the greatest genetic divergence (FST: 0.051), while those from the Cerrado and Amazon showed the 
lowest divergence (FST: 0.009), likely due to their high historical connectivity. Within the initial set of 72 
SNPs, we explored the power of the markers for individual identification, and observed that even a subset 16 
of them provides sufficient information to attain this goal. Therefore, we consider this a promising SNP set for 
jaguar geographic assignment and population monitoring, which should be useful for the development of 
reproducible, low cost and high-throughput tests that can be used for the management and conservation of this 
species. 
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Abstract:  
Brazil presents the most diverse fish fauna in the world, due to its extensive geographic range, varied climatic 
conditions and abundant water availability. Hydropower generation and the implementation of dams along 
river courses, however, have promoted intense fragmentation of natural habitat, impacting several species, 
particularly migratory fish such as Prochilodus lineatus. This species presents an important role in the trophic 
web and nutrient cycling, serving as food for many other fish and human riverine populations. Thus, studies 
looking for evaluating the impacts suffered by this species due to fragmentation of hydrographic systems are 
important in subsidizing fisheries management and mitigation initiatives. DNA markers have become 
important allies in biodiversity conservation plans and considering the potential consequences of river 
fragmentation over the genetic variability structure in P. lineatus from affected areas, we here announce the 
empirical results from the validation tests of 13 new microsatellites for application in research that can provide 
information about this problem in the populations of this species. Candidates were drawn from a panel with 
37,477 potential microsatellite loci, determined by bioinformatics from an Illumina short reads de novo 
genomic assembly. Makers were tested over four P. lineatus individuals from three populations each, Funil, 
Itutinga and Camargos (MG), totaling 12 specimens. Genomic DNA was extracted with Chelex and PCR 
products were analyzed through 10% PAGE, stained with EtBr. The observed banding profiles were 
considered consistent and, out of the 13 potential markers tested, six (Prol02, Prol03, Prol05, Prol09, Prol10, 
Prol11) showed polymorphism in all three populations. The marker Prol07 was polymorphic in two sampled 
populations (Camargos and Funil). Three markers showed polymorphic results for only one population: Prol01 
(Camargos), Prol04 (Itutinga) and Prol06 (Funil). And finally, markers Prol08, Prol12 and Prol53 resulted in 
monomorphic patterns in the three populations tested. The DNA markers found to be monomorphic in some 
of the analyzed samples are likely to be polymorphic upon further examination of larger samples. These 
preliminary results are being refined for a population genetics analysis applied to more representative samples 
of these three adjacent populations of P. lineatus, segregated by dams. These new markers, along with the 16 
previously described loci in this species, will boost the molecular tools available in ever finer studies of genetic 
structure and fisheries management in this important species. 
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Abstract:  
Seahorses are bony fishes belonging to the Syngnathidae family and the Hippocampus genus. In Brazil, the 
occurrence of three species has been recorded: Hippocampus Reidi, Hippocampus erectus and Hippocampus 
patagonicus. These species inhabit marine and estuarine regions, ranging from tropical to temperate areas. 
Seahorses are considered potential flagship species for marine ecosystem conservation due to their unique 
characteristics. However, they face significant conservation challenges resulting from anthropogenic activities 
such as overfishing, habitat destruction and degradation, medicinal use, and exploitation for tourism. The 
global trade of seahorses is extensive, with thousands of individuals traded each year for various purposes, 
including medicinal use, stimulants, ornaments, and the aquarium trade. Traditional Chinese Medicine has 
been using seahorses for over 600 years. Genetic studies play a crucial role in assessing the survival prospects 
of endangered seahorse species and populations. Understanding their genetic diversity enables the evaluation 
of appropriate conservation measures to aid in their preservation. In this study, the analyses were conducted in 
partnership with the Brazilian Institute of the Environment and Renewable Natural Resources (IBAMA) at 
Guarulhos International Airport (GRU). DNA extraction, quantification, PCR amplification, sequencing, and 
analysis were performed to identify the seized species. The obtained DNA sequences were deposited in the 
NCBI database and compared to existing sequences with a minimum similarity of 98%. Thirteen individuals 
were identified, all belonging to the species Hippocampus Reidi (long-snouted seahorse). This species is 
classified as vulnerable to extinction by the IUCN and is listed on the National Official List of Threatened 
Fauna Species in Brazil. Consequently, capturing and trading these seahorses is prohibited in Brazil unless 
they have been bred in captivity. 
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Abstract:  
The fishing industry is an economically and socially relevant sector in Brazil but, unfortunately, it presents a 
high rate of mislabeling, where species with low commercial value or those that cannot be exploited are used 
as substitutes. The mislabeling of fish products violates consumer rights and has negative impacts on 
biodiversity conservation. A large number of endemic and threatened species are traded under incorrect or 
generic names and this practice is even more common in highly processed products, such as crab cakes, where 
identification becomes more costly due to the loss of diagnostic characteristics. The objective of this study is 
to estimate the prevalence of irregular addition of fish meat in nationally marketed processed products such as 
crab cakes ("casquinha de siri"), using the detection of fish meat through PCR using newly-developed 
diagnostic primers. Twenty-nine samples were collected in establishments from Northeast (N=10), Southeast 
(N=10), and South (N=9) Brazil. Samples were stored in 15 mL tubes with 96% ethanol at -20°C until DNA 
extraction using the PureLink™ Genomic DNA Mini Kit (Thermo Fisher Scientific). The PCR was employed 
to amplify a fragment of approximately 158 bp from the mitochondrial gene 16S, using specific primers 
designed for fish. The primers used for the amplification of a 158 bp fragment of the 16S gene were designed 
through the alignment of mitochondrial genomes of the main fish species marketed in Brazil, which are present 
in the Genbank database and the Rede Nacional de Identificação Molecular de Pescado (RENIMP). Each PCR 
reaction included 10ng of DNA template, 0.25 μM of each primer, and 1X of FIREPol Master Mix in a final 
volume of 10 μL. The PCR conditions involved an initial denaturation at 94°C for 2 min, followed by 30 cycles 
of denaturation at 94°C for 30 sec, annealing at 57°C for 35 sec, extension at 72 °C for 15 sec, followed by a 
final extension at 72 °C for 2 min. Positive (Paralonchurus brasiliensis and Zapteryx brevirostris) and negative 
controls were added in each set of PCR reactions. The amplification product was verified through 2% agarose 
gel electrophoresis. Approximately 41.4% of the samples analyzed showed a positive result in the PCR for 
detecting fish meat. The highest detection rate was found in the Southeast region, with 90% (9/10) of the 
samples testing positive, followed by the Northeast region with a rate of 20% (2/10). The South region had the 
lowest rate, with fish meat detected in only 1 out of the 9 samples analyzed in the region. The results suggest 
that the irregular addition of fish in crab cakes is particularly prevalent in the Southeast and consists of mixtures 
of fish, crustaceans and possibly other taxa. The data obtained will be crucial for the upcoming analyses, 
aiming to implement the amplicon sequencing methodology to identify the composition and prevalence of 
threatened species in products marketed as crab cakes along the Brazilian coast. 
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Abstract:  
Characidium is the most abundant genus of Crenuchidae family and is widely distributed in several river basins 
in the Neotropical region, popularly known as "canivetinhos". Genetic knowledge about this group is 
fundamental, since Crenuchidae is the sister group of all the other characiform species, which includes model 
species (e.g. blind cavefish and red-bellied piranha) and aquaculture species (e.g. pacu, tambaqui, curimbatá, 
matrinxã, dourado, among others). So far, around 17 species had their karyotypes characterized and diploid 
chromosome numbers seems stable, with all the species exhibiting 2n=50 chromosomes, most meta- and 
submetacentric. Remarkably, some species might exhibit a ZZ/ZW sex chromosome system, while others not. 
Here, we analyzed two populations of C. zebra collected in different river basins (Paranapanema and Tietê 
rivers), using classical cytogenetic methods, including conventional staining, C-banding and FISH with 18S 
rDNA probes. Our analyses evidenced that both populations exhibit 2n=50 with meta- and submetacentric 
chromosomes and do not show heteromorphic sex chromosomes. C-heterochromatin was restricted to the 
centromeres and 18S rDNA sites were observed on the q arm of a small submetacentric chromosome. Our 
results show that in spite of inexorable consequences of allopatric differentiation, the analyzed chromosomal 
parameters remained conserved after the split of lineages.  
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Abstract:  
The aquaculture diversity in Brazil has a high potential in the Brazilian economic sector. This study stands out 
the native freshwater species Leiarius marmoratus, a neotropical catfish of the Pimelodidae family, which 
significance in the national and international market due to its ornamental value. This study aims to develop 
and identify microsatellite markers for L. marmorus using NGS technology to provide genetic resources in 
different breeding strategies. Using bioinformatics tools, the SPAdes software assembled the genome, using 
Bruijn graphing algorithms. The QUAST software evaluated the assembly QUAST. Microsatellite markers 
were found using the MISA software from the genome assembled using the Illumina HiSeqTM next-generation 
sequencing. We identify 221,723 microsatellite loci with di-, tri-, tetra-, penta- and hexanucleotide sequences. 
All sequencing quality scores were above Q28 with an average baseline quality score. The GC content 
distribution was at 41%. String length ranges from 36 bp to 151 bp. These data suggest that a normal 
distribution for paired-end sequencing may aid in the development of species-specific primers. Dinucleotides, 
mononucleotides, and pentanucleotides had the highest occurrence with 22,239, 10,349, and 8,099 
microsatellite loci identified. Pentanucleotides were the most predominant in the general genomic distribution, 
representing 50.6% of the microsatellite loci identified. L. marmoratus is a teleost; however, the number of 
identified sequences was significantly lower than the others catfish, and the gap could be due to different sizes 
of species genomes or variability in traits of the platforms used, like genome coverage, sequence number, and 
read size. Finally, we conclude that Shotgun Library Paired-End Deep Sequencing Illumina strategy is 
effective and next-generation sequencing proved to be a high-throughput, low-cost platform for the 
development of microsatellite markers for species with an advanced level of cellular organization, like L. 
marmoratus, thus providing an essential research resource for the exploitation of this species.  
Palavras-chave: aquaculture; microsatellite; bioinformatic; ;  
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Abstract:  
The felines of the Machairodontinae subfamily, popularly known as saber-toothed cats, were a group of 
carnivorans that lived between 16 million and 11 thousand years ago. This group, known for its elongated 
maxillary canines, is among the most famous groups of Megafauna. Among species of the group, Homotherium 
latidens, known as the scimitar-toothed cat, and Smilodon populator, the famed saber-toothed tiger, are the 
only ones with partial mitochondrial genomes available in the NCBI database. These sequences, however, are 
reduced in size (15437-15471 bp for H. latidens and 15459 bp for S. populator) when compared to what is 
commonly found in vertebrates (between 16 and 18 kbp). In addition, they do not include the mitogenome 
control region (D-loop) and have several gaps in their genes, including protein-coding genes (PCGs) that are 
widely used in phylogenetic analysis. In this study, we aimed to obtain a complete assembly of the 
mitogenomes of these two species from next-generation sequencing data available at NCBI's SRA 
(SRR12354130 for H. latidens and SRR13403298 for S. populator). We assembled the raw reads in plasmid-
referring contigs with the plasmidSPAdes tool v.3.15.4 and then filtered the scaffolds generated considering 
the expected size of the mitogenome (between 15 kbp and 18 kbp). We used the nucleotide BLAST tool to 
search for sequences that aligned with Felidae mitogenomes in NCBI's database. Finally, we annotate the 
mitogenomes with the mitoannotator tool from the mitofish server and used BRIG tool (Blast Ring Image 
Generator) to perform a blast comparison between our assemblies and the mitogenomes from the same fossils 
of these two species in the NCBI's database. The assemblies showed complete mitogenomes with 17323bp (H. 
latidens) and 16769 bp (S. populator), both with 13 PCGs, 22tRNAs, 2 rRNAs and the D-loop (Control region), 
with all genes following the standard order and position of most vertebrate mitogenomes. Both mitogenomes 
showed the ND6 gene and eight tRNAs on the light strand, while the other genes appeared in the heavy strand, 
again following the pattern in vertebrates. When we compared our assemblies with the mitogenomes of the 
same fossils available on the NCBI's database we observed that, in addition to annotating the D-loop from both 
mitogenomes, we solved the gaps in previous assemblies. For H. latidens YG439.38 big gaps could be 
observed in genes ND2, COX2, ATP8, ATP6, COX3, ND3, ND4, ND5 and CYTB, besides the complete absence 
of ND4L. For S. populator ZMA20.042, on the other hand, only tiny gaps could be observed in genes COX2, 
ATP6, COX3, ND3, ND4, ND5 and CYTB. In an era where paleontology and genetics are getting closer every 
day, improvement of methods for assembling genomic sequences and the correct assembly and annotation of 
these sequences can be crucial in solving phylogenetic and evolutionary questions faced by paleontologists. 
As an example, we can mention the proposed synonymy of Homotherium serum from North America to H. 
latidens from Eurasia, which was based on mitogenomic and morphological data. 
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Abstract:  
Genetic factors play a significant role in the test-day milk yield (MY) and understanding its heritability and 
genetic correlations with other economically important traits is crucial for optimizing the inclusion of MY in 
buffalo breeding programs. This study aimed to perform a meta-analysis on the genetic parameters for MY, 
including. The dataset comprised 22 heritabilities and 15 genetic correlations between MY and other important 
traits, which protein (%P) and fat percentages (%F). Animal linear models were used to estimate all genetic 
parameters in the study. A random-effects model was employed for the meta-analysis, assuming independent 
and normally distributed parameter estimates. The degree of heterogeneity among studies was quantified using 
the I2 index, and the effects of breed group (Indian Murrah (IM); Murrah (M); Dairy Buffaloes (DB); Iranian 
Water Buffaloes (IWB); Philippine Dairy Buffaloes (PDB); Khuzestan Buffaloes (KB); Egypt Buffaloes (EB) 
and Italian Buffaloes (IB)), year of publication (from 2006 to 2010 (1) ; from 2011 to 2015 (2) and from 2016 
to 2021 (3)), country (Brazil, Colombia, Egypt, India, Iran, Italy, Philippine and Khuzestan) and method 
(Frequentist or Bayesian). The analysis revealed a high variability among estimates from different studies (I2 
> 87.68%), primarily associated with the breed group, country, year, and method (full model). The pooled 
heritability estimated for MY was 0.23 (95% confidence interval (CI): 0.19; 0.26), which confirms the 
possibility of genetic improvement through selection. The estimates of genetic correlations showed moderated 
values between MY and %F (0.53, CI: 0.30; 0.75) and between MY and %P (0.69, CI: 0.42; 0.96). In 
conclusion, this study provides important evidence regarding the genetic parameters of MY in buffaloes, 
highlighting its heritability and genetic correlations with economic traits. These findings can assist in decision-
making processes for breeding programs and contribute to the development of more productive and 
economically viable in dairy buffaloes. 
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Abstract:  
The red-handed howler (Alouatta belzebul) is an endemic primate from Brazil, with a disjunct distribution 
ranging from the Northern to the Northeastern Atlantic Forest. This group is classified by the IUCN Red List 
as vulnerable, given the reduction of more than 30% of its population size in the last three generations (around 
40 years). Damming for the construction of hydroelectric power plants is the greatest anthropic threat to the 
species. In this scenario, the recent implantation of the Belo Monte Hydroelectric Plant (UHBM), whose 
flooding zone covers the municipalities of Vitória do Xingu and Altamira in the southwest of the state of Pará, 
where A. belzebul occur, potentially threats the species by promoting habitat loss and fragmentation. Here we 
characterized the genetic diversity and structure of howler monkeys from the Vitória do Xingu (PA) rescued 
before the flooding for the UHBM construction (Authorization of National System of Genetic Patrimony 
Management and Associated Traditional Knowledge - SISGEN - number A411359; SISBIO authorization 
numbers 71555-1e and 49643-1). We analysed the mitochondrial DNA control region (Dloop) of 32 animals 
sampled in the inundated area of the Xingu river. From this total, 12 samples were from animals rescued in the 
left bank, 13 in the right bank and seven in three islands of the river. We also analysed 15 other samples from 
individuals from the right (N=7) and left (N=4) banks, and from two islands (N=4), through Genotyping by 
Sequencing (GBS). The results indicated the existence of two distinct genetic lineages of Alouatta in the study 
area, revealing high levels of genetic diversity in both taxa. These findings reinforce the recent description of 
A. belzebul and A. discolour, and their geographic separation by the river flow. These data are relevant to 
clarify aspects on the group diversification and for the elaboration of adequate management plans for these 
populations, aiming to avoid the admixture of distinct evolutive lineages. 
Palavras-chave: population genetics; neotropical primates; biological conservation; ;  
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Abstract:  
The Repulsive Guidance Molecule a (RGMa) was initially identified as aguiding molecule during axonal 
development in the neurogenesis process. Further research has revealed that RGMa molecule is also associated 
with other development process, such as angiogenesis and myogenesis. RGMa has been identified in skeletal 
muscle cells, from their embryonic origin, includingsatellite cells, to adulthood. Our research group has 
demonstrated that RGMa is expressed in skeletal muscle precursor cell and its overexpression can induce 
hyperplasia and hypertrophy, both in C2C12 immortalized muscle cells and in vivo muscle tissue. We also 
observed that treating muscle tissue with recombinant RGMa leads to an increase in mTOR (Mammalian target 
of rapamycin) expression. This finding suggests a possible correlation between the RGMa molecule and the 
mTOR pathway. mTOR is a protein, firstly identified as a cellular target of rapamycin and is currently 
associated with hypertrophy. Its main function is to regulate cell growth and cell proliferation. Therefore, the 
objective of this study was to investigate possible factors that could mediateinteractions between RGMa and 
mTOR. We analyzed the global transcription expression profile of RGMa-treated C2C12 myoblasts during the 
differentiation stage using RNA-seq. Data obtained from the analysis were filtered using the R language, to 
identify genes that are orthologous to those correlated with mTOR. These filtering process resulted in a table 
containing both downregulated and upregulated genes related to the association between RGMa and mTOR 
pathway. Among the upstream genes, we observed the presence of EP300, which is a possible regulator of 
mTOR. Additionally, the NOTCH1 gene was found to be also more frequently expressed. NOTCH1 is 
associated with cell proliferation and the activation of mTOR pathway. Downstream gene analysis revealed 
the presence of an isoform of the LAMTOR (Late Endosomal/Lysosomal Adaptor, MAPK and mTOR 
Activator) gene, whichencodes for the LAMTOR adapter protein, a regulatory component of the mTORC1 
complex. The mTORC1 complex plays a key role in the cell growth.Identifying the possible molecules 
involved in the hypertrophy mechanism through the association of RGMa and mTOR will provide valuable 
insights into the underlying process. Understanding the intricate relationship between RGMaand mTOR holds 
promise for advancing our understanding of muscle hypertrophy and exploring potential therapeutic 
interventions for muscle-related disorders. 
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Abstract:  
The pacu Piaractus mesopotamicus is found in the Paraná-Paraguay River basins and is one of the most widely 
produced freshwater fish in South American aquaculture. Characiform fish species, including P. 
mesopotamicus , often present intramuscular bones (IBs) which are considered undesirable for consumers and 
one of the main reasons for the lack of interest in consuming these fish. In tambaqui Colossoma macropomum, 
another Characiform species, genome-wide association studies with individuals lacking IBs identified related 
genes of the trait and revealed its polygenic genetic architecture. In addition, recently, the IBs size and 
morphology were positively correlated with the fish size in this species. Here, we dissected 98 carcasses of 
pacu belonging to 20 families to evaluate their IBs pattern and correlate them with growth traits. For this, the 
IBs of each individual were counted and classified according to their shape: "I" type (not-fork type); "Y" type 
(one-end-equal-bi-fork type); one-end-multi-fork type; "?" type (one-end-unequal-bi-fork type) and tree-
branch type. As a result, the average number of IBs per family ranged from 24 to 31 and the average length of 
IBs per family ranged from 23.69 to 32.36 mm. Interestingly, family 16 presented the highest number of "I" 
and "Y" types of IBs (10 and 7, respectively); while family 49 presented the lowest (4 and 1, respectively). 
The correlation between the number of IBs and standard length, daily weight gain and final weight was 0.13, 
-0.08 and -0.05, respectively. The correlations of the length of IBs with growth measures were negative and 
weak (standard length, -0.05; daily weight gain, -0.07; and final weight, -0.04). In this study, we showed that 
there is a great variation in the average number and length of IBs between families. This means that this trait 
can be included in genetic breeding programs of pacu to select individuals with fewer or absent IBs. We did 
not find a correlation between the IBs number and size with growth traits such as daily weight gain and final 
weight. The only exception was the standard length; although the correlation was weak. As the growth 
measurements used here include other body parts such as the head, they are not ideal to make correlations with 
the IBs. It is possible that measurements more directly related to IBs characteristics, such as the area of ??lateral 
loin and rib, would present positive correlations. 
Palavras-chave: intramuscular bones; neotropical fish; growth traits; Piaractus mesopotamicus;  
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Abstract:  
Scientometric is the quantitative study of scientific production and development, indicating what information 
already exists in a given area and what gaps exist on the subject. Therefore, this work aims to evaluate the 
genetic knowledge about birds' pigmentation, through a scientometric analysis. Melanins and carotenoids are 
the most common pigmentation systems in birds, representing the primary mechanisms for color diversity. 
Carotenoids provide pigmentation that ranges from yellow to red and are obtained through diet, however, some 
birds have the ability to biochemically modify this pigment. Several genes act in the regulation of 
melanogenesis, having a strong genetic basis inducing the production of eumelanin or pheomelanin, but the 
environment is also capable of causing changes in pigmentation. For this we search papers on the Web of 
Science platform, using the Keywords, genetic and pigmentation in birds. We restricted this analysis to studies 
done in the last 30 years (1992-2022), published in English, and articles that addressed only birds and that 
dealt with pigmentation in the plumage. The selected studies on bird pigmentation were published and showed 
a gradual growth in the last decade, made possible by the development of genomic sequencing techniques. 
MC1R is the main gene involved in melanin synthesis, being the most studied when it comes to melanic 
pigmentation in birds (n=33), followed by ASIP (n = 11), TYRP1 (n = 10), TYR (n= 9), and SLC7A11 (n = 
9) which are also part of the melanogenesis process. The most studied gene related to carotenoid pigmentation 
was the CYP2J19 gene (n = 6). These studies were distributed among 23 countries, controlled by authors from 
the United States with the highest number of published articles (n = 28) and the United Kingdom (n = 16), 
followed by China (n = 13) and Spain (n = 10). Tropical areas comprise the greatest diversity of avian species 
in the world, and previous data raise the hypothesis that there is a lack of studies in these countries, such as 
those in South America (n = 4). A total of 399 bird species were studied with regard to melanic and carotenoid 
pigmentation of skin and plumage, belonging to 76 families. The Passeriformes represent the order with the 
highest number of species observed, the majority belonging to the Parulidae family 13.2% (n = 38), followed 
by the Galliformes order, which is represented by the Phasianidae family 12.9% (n = 37). With the 
development of genomic sequencing techniques, it is possible to identify sets of genes with direct and indirect 
effects on a phenotype, as well as the interaction of these genes, and through the comparison of genomes it is 
possible to elucidate evolutionary patterns and possible controls of origin and maintenance of phenotypic traits 
between different species. In addition, studies in South America become difficult, since these countries are 
home to great diversity. 
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Abstract:  
Efficient nutrient utilization is crucial in sustainable beef cattle production, as it leads to reduced feed 
consumption and lower costs. Residual feed intake (RFI) is a fundamental measure for assessing feed 
efficiency in cattle. Moreover, RFI is a complex trait influenced by a combination of genetic and environmental 
factors. Omics technologies, particularly metabolomics, have provided valuable insights into understanding 
the cattle metabolome and its relationship with feed efficiency. However, there is limited research on the fecal 
metabolome of cattle and its correlation with RFI. Exploring potential metabolites and metabolic pathways in 
fecal samples is of practical importance, given the non-invasive nature of sample collection in routine animal 
production. In this context, this study aimed to investigate the fecal metabolome of Nelore bulls categorized 
into different residual feed intake groups. A population of 108 animals belonging to the Nelore Qualitas 
breeding program was placed in feedlot for 77d. Fecal samples were collected for metabolomics assays by 
Nuclear Magnetic Resonance Spectroscopy (1H NMR). The residual feed intake (RFI) was measured and 
selected by two experimental groups: high (HRFI = inefficient; n = 15) and low (LRFI = efficient; n = 15). 
Fifty-six metabolites were identified and quantified. Thirty-five compounds were significantly different 
(P<0.05) between experimental groups. Higher concentrations (P<0.05) of organic acids (3-
hydroxyisovalerate, acetamide, butyrate, citrate, formate, isobutyrate, propionate, succinate, thymol and 
valerate), amino acids (alanine, creatine, creatinine, glycine, isoleucine, threonine and tyrosine), keto/hydroxy 
acids (2-hydroxybutyrate, 2-hydroxyisobutyrate, 2-oxoglutarate, 3-hydroxybutyrate, acetoacetate, lactate and 
pyruvate), purine/pyrimidine (uracil), amines (dimethylamine) and alkaloid (imidazole) were identified in 
LRFI. Phenylacetate, isovalerate, betaine, valine, levulinate, methylamine and 1,3-dihydroxyacetone showed 
higher concentrations (P<0.05) in HRFI. Four fecal metabolites display the greatest contribution in model (VIP 
score >1; P<0.05) being butyrate, propionate and valerate was high in the LRFI; however, acetate was low in 
this group. Additionally, metabolome profile offers information on the main metabolic pathways (P<0.05 and 
impact >2), such as synthesis and degradation of ketone bodies; biosynthesis of phenylalanine, tyrosine and 
tryptophan; metabolism of glycine, serine and threonine; citric acid cycle and pyruvate metabolism. The 
findings provide new insights and perspectives on the fecal metabolome. The metabolites and pathways 
improve our understanding of the metabolic mechanisms underlying RFI and will help develop selection 
strategies for Nelore bulls.  
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Abstract:  
The red-winged tinamou, which inhabits semi-open areas throughout Brazil, has shown promise for meat 
production, exhibiting favorable carcass and breast yields when bred in captivity. However, to optimize meat 
production, genetic breeding programs are necessary. Additionally, a comprehensive understanding of muscle 
development through the investigation of metabolites as markers of physiological activity is crucial for 
effective animal breeding and to enhance growth and meat production. In this context, this study was conducted 
to reveal the differences in the metabolome profile of pectoralis major muscle of red-winged tinamou 
(Rhynchotus rufescens) selected for growth trait. Phenotypic selection index composed of growth traits (live 
weight and chest and thigh circumference) and male reproductive traits (semen volume and sperm 
concentration) were used to classify two experimental groups: selection group with a higher index (TinamouS) 
and commercial group with a lower index (TinamouC). Couples were housed separately for reproduction. 
Subsequently, eggs were collected, artificially incubated and 20 males of second generation (n=10/group) 
slaughtered with 350 days of life. Next, pectoralis major muscle sample were collected for metabolomics 
assays by Proton Nuclear Magnetic Resonance Spectroscopy (1H NMR). Sixty-five polar metabolites were 
identified and quantified; however, 29 metabolites showed significant difference (P<0.05) between the 
experimental groups. TinamouS group exhibited higher concentrations (P<0.05) of anserine, arginine, 
aspartate, betaine, carnosine, creatine, creatine phosphate, creatinine, glutamate, leucine, proline, threonine, 3-
methylhistidine, ADP, AMP, ATP, adenosine, IMP, inosine, NAD+, acetate, 1,3-dihydroxyacetone, glucose, 
pyruvate and taurine. However, the concentrations of lactose, cysteine, beta-alanine, and choline were lower 
(P<0.05) in TinamouS group. Correlations between metabolites showed 197 significant positive (≥0.5; P<0.05) 
and 79 significant negative (≥-0.5; P<0.05). Eight significant pathways were detected (P<0.05; impact 
value>0.35): phenylalanine, tyrosine and tryptophan biosynthesis; alanine, aspartate and glutamate 
metabolism; D-glutamine and D-glutamate metabolism; β-alanine metabolism; glycine, serine and threonine 
metabolism; taurine and hypotaurine metabolism; histidine metabolism; phenylalanine metabolism. In 
conclusion, these findings provide convincing evidence that selection index for muscle growth in the second 
generation led to differences metabolome in red-winged tinamou. 
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Abstract:  
Myocardial infarction occurs when there is a complete or partial lack of blood flow to the heart and is the most 
common of all cardiovascular diseases caused by myocardium necrosis. Following a heart attack, the dead 
heart muscle is replaced by a permanent collagen scar, which is prone to causing severe contractile dysfunction, 
leading to heart failure or recurrent myocardial infarction. The LRRC10 gene is a highly conserved heart 
muscle-specific gene that is expressed exclusively in the heart and is required for mammalian heart 
development and biomechanical stress response. This gene is also directly linked to healthy myocardial 
recovery after injury in the fish Astyanax mexicanus. Because of its great biotechnological potential, 
characterization of this gene on closely related fish with available genomic resources might be of interest, as 
for the important migratory Neotropical piracema species, Brycon orbignyanus. It is of great importance 
because it is threatened with extinction (Ordinance n°445/2014 MMA), but it is also a potential asset for 
aquaculture development in Brazil, thanks to the excellent quality of its meat, which is valued in gastronomy 
as one of the tastiest freshwater fish and is highly valued in angling due to its fighting behavior. It is vulnerable 
to riparian deforestation, which reduces the availability of its resources; intensive hydroelectric power (dam) 
exploitation, which prevents reproductive migration; heavy pollution; and unregulated fisheries. In this paper, 
we present the in silico characterization of the LRRC10 gene from B. orbignyanus, using a reference sequence 
from the A. mexicanus LRRC gene (GenBank accession number: XM_022668208.1; 1,261 bp). We used a de 
novo assembly (https://doi.org/10.6084/m9.figshare.5661802) generated from low-coverage sequencing 
generated by the Illumina HiSeq-2000 platform. Using BLAST, a sequence with 89.37% similarity and 1,127 
bp was recovered from the B. orbignyanus genome. The sequence alignment revealed a high degree of 
similarity between the nucleotide sequences, particularly in the first and second codon positions. When 
compared to the sequence from A. mexicanus, approximately 7.4% of the 275 amino acids in the peptide 
determined here were substituted. However, 36.8% of these amino acids retained their amino acid properties 
when compared to the reference sequence. The presence of seven functional motifs in both the A. mexicanus 
sequence and the sequence presented here was confirmed using the PROSITE database. To validate our in 
silico sequence prediction, we designed a pair of PCR primers using the NCBI web tool Primer-BLAST, and 
an empirical assay yielded an amplification band for the predicted amplicon size when challenged with 
genomic DNA from B. orbignyanus. This fragment will be subjected to Sanger sequencing for confirmation. 
The discovery of the fundamental mechanism underlying natural heart regulation in fish could pave the way 
for the development of strategies to heal the human heart after injury. The eventual association of the LRRC10 
product with potential for genetic-based therapy could lead to the formation of start-ups and high-technology 
based businesses in the human red biotechnology field. 
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Abstract:  
Tambaqui (Colossoma macropomum) considered the most important amazon fish species farmed in South 
America. A cost-effective strategy for genotyping is the implementation of genotype imputation which is 
fundamental for genomic selection application in developing countries. The use of imputation would allow the 
genotyping of several animals with reduced costs making the genetic evaluation of Tambaqui feasible and 
improving genetic gain for desired traits through genomic selection. This study compared the feasibility and 
accuracy of genotype imputation from low (1.5K and 0.5K) to medium density (17K) SNPs arrays in C. 
macropomum. To develop the low-density SNP array, we used genotypes of 58 animals from Brazil, Peru, and 
Colombia genotyped using the platform Axiom 30 K SerraSNP array. The SNPs were selected to keep 1,577 
and 500 markers, filtered by MAF, call rate and linkage disequilibrium pruning. Then, the medium density 
SNPs genotypes from 275 animals belonging to 18 full sib-families were obtained by the Axiom 30 K 
SerraSNP array, which resulted in 17,372 high-quality and polymorphic SNPs. The scenarios used to assess 
the imputation accuracy included 10% of the animals used as validation (genotypes were masked keeping only 
the selected SNPs of the low-density array) and the remaining 90% as reference in a 10-folded cross-validation 
scheme. Accuracy of imputation was assessed for both 1.5K and 0.5K scenarios using the square of the Pearson 
correlation coefficient (r²) between imputed and observed genotypes at SNP and individual levels. Imputation 
accuracy (r²) of 82% of SNPs (12,888 SNPs) was higher than 0.8 when the 1.5K SNP set was adopted, and a 
moderate accuracy (73%) was detected when the lowest SNP set was evaluated (0.5K). At individual level, 
the accuracies of imputation were up to 0.8, and ranged from 0.2 to 0.99, showing the feasibility of the low-
density SNP arrays. The results showed that genotype imputation can be a useful component of cost-efficient 
genomic selection of tambaqui, improving economic interesting traits for this important native species. 
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Abstract:  
The Papillomaviridae is a virus family with extensive genetic diversity that infects various hosts. While the 
human papillomavirus (HPV) has the most described genotypes, with 228 identified so far, canine 
papillomavirus (CPV) has 24 annotated genotypes in the Papillomavirus Episteme database (PaVE). Certain 
papillomavirus types are known to be associated with specific lesions. CPV1, for instance, is known to cause 
oral papillomas, while the members of the Chipapillomavirus genus are responsible for pigmented plaques in 
dogs. CPV infections can result in various types of lesions, including exophytic papillomas, inverted 
papillomas, pigmented plaques, and squamous cell carcinoma. Multiple infections have been documented for 
HPV, emphasizing the severity of lesions in such cases. However, there is currently no molecular diagnostic 
method capable of detecting multiple CPV infections and assessing their potential pathogenic implications. 
Therefore, this study aimed to develop a multiplex PCR-based molecular approach to detect all known CPV 
genotypes in papillomas of dogs from Northeastern Brazil. Initially, a local database was created, comprising 
L1 sequences of all CPV types obtained from the PaVE database. Specific primers for each CPV type were 
designed using Prime3plus and tested for specificity using Blastn. Five primer blocks were developed for 
multiplex analysis, with amplified product differences of 50 bp. Two blocks were selected for testing in clinical 
samples: block 1 consisted of CPV1 (182bp), CPV7 (238bp), CPV4 (292bp), and CPV3 (356bp), while block 
2 contained CPV11 (159bp), CPV19 (214bp), CPV6 (275bp), CPV2 (327bp), and CPV14 (395bp). These 
blocks were tested on 33 samples from exophytic papillomas previously confirmed to be positive for CPV1. 
PCR was performed using the following conditions for block 1: 2 minutes at 95°C; 40 cycles of 30 seconds at 
95°C, 50 seconds at 55°C, and 10 seconds at 72°C; followed by 10 minutes at 72°C. For block 2, the annealing 
temperature was changed to 58°C. The 25 µL reaction mixture contained Taq DNA Polymerase Master Mix 
Red, primers, ultrapure water, and template DNA. Agarose gel (2%) electrophoresis confirmed the presence 
of CPV1 (182bp) in all samples. Additionally, sample 20 yielded an amplicon of 214 bp, corresponding to 
CPV19, as determined through DNA purification, sequencing, and genotyping using Blastn, which revealed a 
99.35% match with the canine papillomavirus 19 isolate tvmb1 (KX599536.1). This sample was collected 
from a young mixed-breed dog with persistent multiple oral warts, demonstrating co-infection of CPV1 and 
CPV19. While a previous study demonstrated the co-infection of CPV1, CPV2, and CPV19 through deep 
sequencing of viral particles isolated from an oral wart, this is the first report of multiple infections involving 
CPV1 and CPV19 using multiplex PCR, a more cost-effective and faster molecular technique. These findings 
highlight the fact that individual warts can be infected with multiple canine papillomavirus types. Therefore, 
this study underscores the importance of developing novel molecular strategies to detect co-infections of 
different CPV types. Such strategies can enhance our understanding of the pathogenic mechanisms of CPV 
infections and potentially guide the treatment of affected animals.  
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Abstract:  
The loss and alteration of natural environments have compromised biodiversity and ecosystem services. 
Pollination is among the essential functions for biodiversity conservation, providing resources for pollinators 
and the reproduction and maintenance of genetic diversity in flowering plants. Thus, using tools to know the 
biodiversity of pollinators, such as bees, is extremely necessary to view the rapid change in natural 
environments. The analysis of mitochondrial genes efficiently indicates variations within populations, between 
populations and even taxonomic and phylogenetic relationships between species. This study aims to identify 
intraspecific variations in the stingless bee Trigona pallens (Fabricius, 1798) using molecular data from areas 
in different stages of forest restoration in the National Forest (FLONA) of Carajás, southeast of Pará, Brazil, 
located in the Amazon biome. We extracted DNA from 106 workers visiting flowers in 12 areas using DNeasy 
Blood & Tissue kit(Qiagen). The sequences were edited and aligned in Geneious v 5.1.6, and their haplotypic 
and nucleotide diversity was calculated in DnaSP v.5.10. We obtained 53 sequences of the Cytochrome 
Oxidase I (COI) gene with 539 bp, and the haplotype diversity (Hd) is 0.14. For Cytochrome B (Cyt B), we 
obtained 84 sequences with 368 bp, and Hd is 0.63. Two haplotypes were found for COI, and seven haplotypes 
for Cyt B. The Cyt B haplotypes H1, and H5 were the most frequent in all sampled areas. Despite the nucleotide 
and haplotypic variability found in the COI gene being considered low, the analysis of the Cyt B gene proved 
to be much more efficient both in terms of success in amplification and in the presentation of a higher 
intraspecific variability, being a more informative marker for this study. Although the FLONA of Carajás is 
an area with restricted size in comparison to the distribution areas of other population studies of stingless bees, 
the haplotypic variability found was high, highlighting the need for studies of the genetic diversity of stingless 
bees even not covering its total distribution area, for conservation purposes. 
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Abstract:  
Microsatellites, or Simple Sequence Repeats (SSR), are traditional DNA markers applied to a variety of goals, 
such as forensics, population studies and biodiversity conservation due to their amenity to detection via PCR 
and its typical hypervariability, implying a large average number of alleles per locus. Through the last four 
decades, microsatellites also found prominence as an important class of DNA implied in important human 
conditions such as Huntington's disease, psychiatric neurodiversity and several cancer types. When these 
sequences occur in coding regions of the genome, they are prone to dynamic mutations, favoring the expansion 
in the number the motif repeat across generations and in somatic lineages within an individual organism (MSI 
or microsatellite instability). Thus, it is hypothesized that they may play an important role in shaping 
phenotypic variability and plasticity in natural populations. Aiming to cast potential biotechnological 
candidates, useful in aquaculture management applications for one of the largest and most important characid 
migratory freshwater Neotropical fish, Salminus brasiliensis (Characiformes: Bryconidae), we tracked and 
compared microsatellites in coding regions of their genome, following a functional characterization study of 
these genes. We departed from a preliminary genomic annotation from this fish 
(https://doi.org/10.6084/m9.figshare.11796468.v1), which was previously screened for microsatellites using 
MISA, with cutting points of mono- ≥12; di- ≥7; tri- ≥5; tetra- ≥4 penta- ≥4; and hexa-nucleotides ≥4, up to 
100 bp. After curating the of 1,470 microsatellite containing loci were retained (730 tri-; 420 di-; 215 mono-; 
78 tetra-; 14 hex-; and 13 penta-nulceotides). The most abundant motifs overall were T (140), CAG (87), GAG 
(79), GT (70) e AC (68). The largest microsatellite was TG (48 bp) and the shortest A/T/C (12 bp). The average 
repeat tract size was 18.18 bp, (± 5.43). Following classification, we found 900 loci containing a multiple of 
three in the repeat tract and 570 non-multiple of three. We narrowed the list, BLASTing these against 
GenBank's database to keep only confirmed coding sequences, resulting in the elimination of 390 non found 
sequences. The remaining 1080 microsatellites were introduced into the PANTHER Classification System in 
order to obtain the functional characterization of the genes. The database identified 733 ids, providing the 
characterization of 524 genes distributed in 111 categories. The main ones were non-receptor serine/threonine 
protein kinase (30), scaffold/adaptive protein (30), C2H2 zinc finger transcription factor (23), 
chromatin/chromatin binding or regulatory protein (21), transcription factor of homeodomain (21) and RNA 
metabolism protein (21). Of the identified functions, most were related to binding (40.4%), followed by 
catalytic activity (19.7%) and transcriptional regulatory activity (14.8%). From this information it was possible 
to identify potential targets linked to somatic growth, disease resistance and reproductive maturation. These 
candidates are now being chosen for PCR primer design, for the verification of polymorphism, as a means of 
finding potential genes related to phenotype variation in this important species. This work could accelerate the 
characterization of marker for selection in hatchery operations in this fish. 
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Abstract:  
Melipona quadrifasciata and Frieseomelitta varia are two stingless bees species native to Brazil, and like all 
highly eusocial bees, they show an age-related division of labor among the workers. For stingless bees little 
information exists about the molecular mechanisms that underly the life cycle and behavioral transitions. M. 
quadrifasciata e F. varia are of particular interest in this context, as the present profound differences with 
respect to the reproductive status of the workers. While the workers of M. quadrifasciata lay both trophic and 
reproductive eggs, the workers of F. varia are completely sterile. Here, we analyzed the relative expression 
levels of a set of candidate genes associated with the nurse-to-forager transition in these two species. We found 
a positive association for vitellogenin (Vg), methyl farnesoate esterase (mfe) and mTOR serine/threonine 
protein kinase (tor) transcript levels in M. quadrifasciata nurses, in agreement with their reproductive 
potential. In F. varia, the respective transcript levels were associated in the opposite direction, being low in 
nurse bees and high in foragers, and thus, likely related with foraging behavior. For malvolio (mvl) and 
foraging (for), both involved with food search behavior in insects, mvl showed persistently low expression in 
the head, but increasing levels in the abdomen of both species, speaking against a role in behavioral 
development. The for transcript levels in F. varia were higher in foragers, both in the head and the abdomen, 
i.e., consistent with foraging. In M. quadrifasciata, however, for expression was higher in the heads of nurse 
bees, and thus unlikely plays a role in foraging. The results for the two stingless bee species, in comparison 
with honey bees and bumble bees, indicate that the degree of worker sterility is likely the primary factor that 
shapes the expression pattern of key genes in the life history of these highly eusocial bees. 
Palavras-chave: division of labor; worker sterility; vitellogenin; juvenile hormone; life history 
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Abstract:  
The piracema fish species Prochilodus lineatus (Prochilodontidae), Megaleporinus obtusidens (Anostomidae), 
Brycon orbignyanus and Salminus brasiliensis (Bryconidae) are commercially relevant and also important 
elements of riverine aquatic ecosystems, threatened by environmental impacts such as pollution, invasive 
species, and hydropower generation. Microsatellite DNA markers (simple sequence repeats) are potential 
molecular tools to assist in stock evaluation and management, for fisheries enhancement programs and 
commercial aquaculture. These molecular markers, however, are restricted in use for a single or a few closely 
related species, due to its strong species-specific nature, and generally need to be characterized de novo for 
each fish of interest. With the advent of high-throughput DNA sequencing, thousands of new candidate 
microsatellite loci can be quickly devised, which also allow the intergenomic comparison of evolutionary 
conserved regions, among ever increasing phylogenetic distances (e.g. among different taxonomic families). 
Here, we describe the development of multispecific microsatellite markers that amplify simultaneously in more 
than one non-directly related piracema species. From a panel of 977 possible candidates, previously identified 
through bioinformatics as being common between at least a pair of species, 30 potential microsatellite loci 
were selected for empirical assays, after being confirmed among all four species' low-coverage genome 
assemblies, from Illumina reads, through BLAST. Out of these, 22 microsatellite markers were tested in four 
individuals from each species, S. brasiliensis, P. lineatus, B. orbignyanus and M. obtusidens, from LARGE-
UFSJ's DNA bank, originally from fish farms in the Grande river basin (Itutinga and Volta Grande), MG. This 
was carried through Polymerase Chain Reaction (PCR), with optimizations in Taq DNA polymerase and Mg++ 
concentrations, as well as annealing temperature parameters. Of the 22 potential multispecific microsatellite 
markers tested, seven markers, Poli07, Poli09, Poli10, Poli18, Poli19, Poli20 and Poli21, show polymorphic 
amplification in all target species. The microsatellite markers Poli12 and Poli23 shows no polymorphism 
among the four individuals of each target species. Poli03, Poli04, Poli05, Poli22 and Poli24 show at least one 
amplification for each target species. All loci tested produced well-defined banding patterns, close to expected 
allelic size in regard to bioinformatic- determined PCR products. The remaining eight potential multispecific 
microsatellite markers are currently being tested. These results provides valuable practical tools for the 
assessment of genetic variability in hatchery operations, form environmental or commercial purposes, since it 
can be used in relatively distant species, such as B. orbignyanus and P. lineatus. It provides unified PCR essays 
for all different species. It can lead to cost reduction in the application of microsatellite markers in these 
important species. 
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Abstract:  
Social bees build colonies that face several challenges during their lifetime, including defense against predators 
and pathogens that can spread rapidly in their crowded nests. Although social insects developed behavioral 
skills in addition to the phylogenetically ancient innate immune pathways, it remains unclear how immune 
mechanisms underlie these defense activities, and whether these molecular pathways influence other important 
aspects of their life history, such as aging and division of labor. Here we investigated four species that differ 
in their workers' nest defense behaviors, three stingless bees (Scaptotrigona postica, Frieseomelitta varia, and 
Melipona quadrifasciata) and the Africanized strain of the honeybee, Apis mellifera. First, we quantified the 
level of aggression in the stingless bee species using an arena assay in which individuals were confronted with 
intruders from a different species. We found that each species has a different threshold when attacking the 
intruder: S. postica was the most aggressive, followed by F. varia, and then, M. quadrifasciata as the most 
docile species. Next, we quantified the relative expression of the Toll, Myd88, Dorsal, Imd, and Abaecin genes 
in the head and abdomen of worker bees engaged in age-related division of labor roles, specifically as nurses, 
guards, and foragers. These genes code for key proteins in the two major innate immunity pathways, Toll and 
IMD. The most aggressive species, S. postica, showed higher expression levels of the immune system genes 
in the head than in the abdomen, while the opposite pattern was observed in the docile M. quadrifasciata 
workers. F. varia, in turn, showed intermediate expression levels between the other two stingless bee species, 
except for the Myd88 gene, which was similar to the levels seen in S. postica. Africanized A. mellifera workers, 
which are known to exhibit high levels of aggressiveness, also showed high expression of the immune genes 
in the head, like S. postica. As a common pattern across all four species, we found an age-related increase in 
the transcript levels of the immune system genes in the head of the workers. Strikingly though, irrespective of 
the species-specific differences seen in these key components of the Toll and IMD pathways, the expression 
levels of the gene encoding the antimicrobial peptide Abaecin, which is the output of both pathways, did not 
differ between the head and abdomen in S. postica and F. varia. This diversified pattern of the key gene of the 
Toll and IMD pathways, especially in the head of the four species, but not for Abaecin suggests that the innate 
immune system genes expressed in the head of the workers may serve alternative functions, associated with 
behavioral phenotypes, and potentially acting as a bridge between interconnected aspects of their life histories. 
Palavras-chave: eusocial bees; gene expression; immune-related signaling pathways; Agressive behavior; 
Aging 

Support / Acknowledgment  
Financial support from FAPESP (2020/13296-9) and Coordenação de Aperfeiçoamento Pessoal de 
Nível Superior (CAPES) - Finance code 001 

 

345

GENÉTICA E MELHORAMENTO 
ANIMAL



COMPARING 12SRRNA AND 16SRRNA MINI-BARCODES FOR MAMMAL 
DETECTION BY EDNA FROM WATER 

 
Leonardo Willian Gonçalves Ferreira Olímpio 1; Carla Cristina Gestich 1; Bruno Henrique Saranholi 
1; Anderson Coimbra Pereira 1; Leandro Jerusalinsky 2; Amely Branquinho Martins 2; Mônica Mafra 
Valença-montenegro 2; Pedro Manoel Galetti Junior 1; Patrícia Domingues de Freitas 1 
1. São Carlos, São Paulo, Brasil. Laboratório de Biodiversidade Molecular e Conservação, Departamento de Genética e 
Evolução, Universidade Federal de São Carlos; 2. Cabedelo, Paraíba, Brasil. Centro Nacional de Pesquisa e 
Conservação de Primatas Brasileiros, Instituto Chico Mendes de Conservação da Biodiversidade 

 
Abstract:  
Among the current technologies that facilitate and enhance species detection, molecular-genetic analyses of 
data generated through environmental DNA (eDNA) have proven to be efficient, especially for rare and elusive 
species. The eDNA technique consist in recovering genetic material from samples collected from the 
environment, such as water, soil, and air. These samples may contain species traces and/or bioproducts of their 
activities. Mini-barcode sequences of the 12SrRNA and 16SrRNA genes are widely used for mammalian 
identification through metabarcoding analyses. This approach generates reads of small sizes (130bp) that 
enable the species identification even from degraded DNA, commonly found in eDNA samples. This study 
aimed to compare the efficiency of using these mini-barcodes to identify mammals from eDNA obtained from 
water samples (Authorization of National System of Genetic Patrimony Management and Associated 
Traditional Knowledge - SISGEN - number A9F8717). The study area encompassed 10 Brazilian forest 
fragments in the Alagoas, Paraíba, and Rio Grande do Norte states. We collected 1 liter of water per sampling 
site within each forest fragment, totaling 32 sites sampled. Water samples were filtered, and DNA was 
extracted and then used for mini-barcode amplification via PCR (Polymerase Chain Reaction) and sequencing 
on an Illumina platform. Raw data was submitted to bioinformatics. After filtering and clustering, the 
Operational Taxonomic Units (OTUs) were identified at a 97% similarity level. We assigned the OTUs by 
comparing them with sequences in the GenBank database, considering identity values higher than 98% to 
retain species-level assignments. We detected mammalian species (493,220 reads) using both mini-barcodes; 
however most reads were from humans (300,238 reads) and domestic animals, mainly cattle (163,859 reads 
for Bos taurus). Therefore, the additional use of blockers for human and domestic species may improve other 
mammals' amplification and detection efficiency. Overall, we identified 12 mammal taxa, including human 
and three domestic species. For 12SrRNA, we identified nine mammal OTUs (312,297 reads), of which seven 
were identified at the species level, and three were exclusively identified using this mini-barcode. For 
16SrRNA, we also identified nine mammal OTUs (180,923 reads), of which seven were identified at the 
species level, and three were unique for this marker. In addition, the non-specificity of the 12SrRNA mini-
barcode for mammals possibly resulted in a higher amplification rate of other vertebrate DNA (73,881 reads), 
particularly of fish (26,210 reads). As a result, rarer target species may be unnoticed. Thus, developing more 
specific markers for the target taxon should help increase the resolution of the method. Overall, the findings 
showed that using both mini-barcodes in combination is recommended, as certain species were identified only 
by one of these markers. 
Palavras-chave: Environmental DNA; Conservation Genetics; Metabarcoding; Biodiversity;  
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Abstract:  
Favorable zootechnical performance indexes, phenotypic plasticity, and fillets with organoleptic traits desired 
by the consumer market, such as low-fat content and absence of "Y"-shaped intermuscular spines, make Nile 
tilapia (Oreochromis niloticus) one of the main species in world aquaculture. Given the evident potential of 
this fish in the Brazilian aquaculture scenario, numerous research and technological packages have been 
developed. These genetic breeding programs are responsible for significantly increasing the gains of the 
production chain. One essential step in the genetic evaluation of a broodstock, commonly performed through 
the formation of families from couples, is the assembly of the pedigree. This study aims to predict the 
kinship/endogamy coefficients using six microsatellite loci already available in the literature, in animals 
belonging to the second generation of Oreochromis niloticus within a breeding program based on two varieties: 
GIFT and Chitralada, both belonging to the commercial breeding stock of RFB in Itupeva - SP. The predictions 
will be used for the construction of the pedigree and genetic evaluation. In this study, 85 animals from the F1 
generation were used. All animals were individually identified using PIT-Tags, tested in net cages for 
performance by the growth rate, genetically evaluated, and subsequently subjected to random crossing with a 
male/female ratio of 1:1, using approximately 40 animals in two hapas, to form the F2 generation, composed 
of 55 animals. DNA was extracted from tissue collected from the caudal fin of 140 individuals using the saline 
precipitation method. The extracted DNA was quantified and verified for purity, amplified by PCR 
(Polymerase Chain Reaction), and genotyped using a semi-automatic sequencer DNA Analyzer 4300, Li-Cor. 
To assess the genetic variability present in the two generations, the expected (He) and observed (Ho) 
heterozygosity, allelic richness parameters, and effective population size (Ne) were determined using the 
diveRsity package of the R software and the NeEstimator program, respectively. Mean kinship coefficients, as 
well as mean individual and generational endogamy, were predicted using the Coancestry program. After 
obtaining the microsatellite marker genotypes in both generations, the pedigree was assembled by performing 
a paternity/maternity analysis through an exclusion test with both unknown parents, using Cervus v.3.0.7 
software with a strict 95% confidence level. Based on the results, we infer that the broodstock shows sufficient 
genetic variability to sustain the selection program over generations. The use of microsatellite markers 
accurately determined the parental relationship between animals of F1 and F2, facilitating the construction of 
the pedigree. This tool can assist in one of the most critical steps of a breeding program: the formation of 
families. 
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Abstract:  
The Atelocynus microtis is one of the six species of canids found in Brazil. It has a medium size, long legs, 
short and rounded ears, and variable coloring ranging from black, gray, to brown. It is a solitary animal with a 
generalist diet, consuming small rodents, insects, and fruits. Found mainly in the Amazon region of South 
America, it prefers riparian and continuous forest areas, which makes it susceptible to the effects of 
deforestation for various land uses, being the main issue concerning its conservation. According to the 
"Ministério do Meio Ambiente", the species is classified as Vulnerable, and according to a survey by the 
International Union for Conservation of Nature, it is considered Near Threatened. It is a difficult animal to 
observe, which hinders the study of the species. Therefore, it is necessary to use methods that do not rely 
heavily on capturing and visually observing the specimen to study it. An effective method that utilizes existing 
data is the assembly of the mitochondrial genome of vertebrates, which serves as a useful tool for understanding 
the evolutionary relationships of species. With this in mind, it was proposed to assemble and annotate the 
mitochondrial genome of A. microtis to contribute new data to the evolutionary analysis of the species. To 
begin, we searched the Sequence Read Archive (SRA) available at NCBI and selected the library with the 
complete genome sequencing of A. microtis (SRX149888998). We also selected the mitochondrial gene 
cytochrome oxidase subunit II - COII (AY609140.1) as the seed sequence from the GenBank database, 
available at NCBI. We proceeded with the assembly of the mitochondrial genome using the NOVOplasty 
v4.3.1 tool available on the Galaxy Europe server. The parameters used in NOVOplasty v4.3.1 were the default 
settings established by the tool, with a k-mer of 39. After obtaining the circularized assembly, we used the 
MitoAnnotator tool available on the MitoFish v3.90 server to annotate the genome. As a result, 13 protein-
coding genes (PCGs), 2 ribosomal genes (rRNA), 22 transfer RNA genes (tRNA), and the control region of 
the mitochondrial genome (D-loop) were annotated, resulting in a size of 16,636 base pairs (bp) and a GC 
content of 39%. These data align with what is expected for a vertebrate, without any apparent peculiarities. 
This work contributes to the description of the mitochondrial genome for a Brazilian canid species (alongside 
Speothos venaticus and Chrysocyon brachyurus) and will aid in understanding the species' molecular evolution 
and possible relationships with other canid groups. Over the years, the species' phylogenetic classification has 
changed frequently, leading to the creation of a separate genus for the species. Additionally, it can serve as a 
valuable tool for conservation efforts, such as analyzing genetic variation in the population to create long-term 
management plans. 
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Abstract:  
Recreational fishing has been growing for various marine and estuarine fish species, generating significant 
social and economic returns in Brazil. Among these species, the fat snook (Centropomus parallelus) has been 
a target species in the southern and southeastern regions, supporting artisanal fishing and sport fishing. In 
Brazil, studies on this species aim to understand the effects of catch and release practices, migratory patterns, 
and reproductive biology. However, research on population genetics still needs to be conducted. Genetic 
markers, especially microsatellites, have been widely employed to assess the genetic variability of populations. 
Given the above, the objectives of this study were to describe the patterns of inter- and intra-population genetic 
diversity of C. parallelus using microsatellite markers and test the null hypothesis of panmixia in the estuaries 
of southern and southeastern Brazil. To evaluate the population dynamics of these locations, samples were 
collected from the South and Southeast of Brazil and assessed using 15 microsatellite loci developed explicitly 
for the species C. parallelus. After DNA extraction and amplification through polymerase chain reaction 
(PCR), each sampled individual was genotyped using the Li-Cor DNA Analyzer 4300 (IR2, Lincoln, NE, 
USA) for subsequent statistical analysis. According to the results, genetic structuring was observed among 
some of the sampled locations. Furthermore, the findings emphasize the importance of mark-recapture studies 
focused on understanding the species' life cycle and migratory behavior. This first population genetic study of 
the species C. parallelus along a gradient of estuaries on the south and southeast coast of Brazil, a sequential 
protandrous hermaphroditic species, could serve as a basis for the development of a management and 
conservation plan for the studied populations, ensuring the conservation and sustainability of this genetic 
resource in different management units in the medium and long term. 
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Abstract:  
DNA methylation is one of the main epigenetic mechanisms related to the regulation of gene expression. 
Creep-feeding, a practice eventually adopted in the cattle breeding industry, can alter the pattern of genomic 
methylation and gene expression and, consequently, increase marbling levels and improve meat quality. 
Therefore, in beef cattle, this nutritional practice used in the cow-calf phase can have a significant impact on 
the performance parameters and quality of the meat produced. However, persistent DNA methylation processes 
(until maturity) resulting from the use of creep-feeding are not yet known. Thus, this study aimed to evaluate 
the levels and methylation patterns in the genome of the Longissimus thoracis (LT) muscle at slaughter in 
crossbred cattle (Bos indicus x Bos taurus) supplemented in the breeding phase. The experiment was conducted 
with 48 F1 Angus-Nellore steers, uncastrated and half-siblings, segregated into two groups and submitted to 
different treatments from 30 days of age until weaning. The first group (G1 or control) was created without 
creep-feeding, while group 2 (G2) was submitted to creep-feeding supplementation. The animals were weaned 
at 210 days and then finished in feedlot for 180 days. The groups showed significant variation (p < 0.05) for 
weaning weight and for intramuscular fat content in the LT. However, there were no significant differences in 
the initial weights of the experiment and at the time of slaughter. To investigate the differences in the 
methylation pattern of genomic DNA, LT samples were collected at slaughter for DNA extraction from five 
animals of each group. Subsequently, the reduced representation bisulfite sequencing (RRBS) technique was 
used to prospect methylation patterns in regulatory gene regions. We identified 228 differentially methylated 
regions at slaughter, of which 107 showed hypermethylation and 121 hypomethylation. Among the prominent 
regions, the one that includes the DHDDS gene (Dehydrodolichyl Diphosphate Synthase Subunit) was 
identified, presenting as hypermethylated. This gene is involved in phospholipid metabolism, lipid traffic, 
membrane renewal and cell signaling, suggesting its potential relationship with the differences observed in 
animals regarding intramuscular adipogenesis and lipogenesis. These findings indicated that supplementation 
in the cow-calf phase may promote persistent changes in DNA methylation, which, in turn, may influence gene 
expression and, consequently, contribute to the variation observed in the intramuscular fat content at slaughter 
between the studied groups. 
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Abstract:  
Reproductive and performance traits are of utmost importance in genetic improvement programs. These 
programs typically employ isolated or joint analyses to study these traits. Exploratory factor analysis (EFA) is 
a multivariate technique that identifies correlations among different traits, grouping them into factors to reduce 
data and identify the most representative ones. However, EFA remains underutilized in the selection of laying 
hens. Thus, the objective of this study was to analyze production and egg quality data for four native breeds, 
estimate variance components, and perform EFA to generate a selection index. A total of 504 hens were 
assessed for egg production, egg weight, albumen height, Haugh units (HU), shell thickness, yolk weight, and 
shell weight. The data were analyzed using R and BLUPF90 software to estimate additive genetic and 
phenotypic variance, heritability (h2), and additive genetic values (EBV). The EBV values were then used in 
EFA to define the inherent structure of predicted genetic values for production and egg quality traits. The 
highest EBV was observed for the age at first lay trait (0.12), while egg production displayed the highest 
additive and residual genetic variance (171.7 and 1073.6, respectively). The heritability (h2) ranged from 
0.0057 (yolk weight) to 0.54 (albumen height). Due to its high correlation with egg weight and albumen height, 
the HU trait was excluded from the analysis. Using EBVs in EFA, two factors were identified, collectively 
explaining 63.06% of the cumulative variance in the original study traits. Factor 1 comprised shell thickness, 
yolk weight, shell weight, and egg weight, all exhibiting rotated component matrix values above 0.7. Factor 2 
included egg production and age at first lay, with values of -0.81 and 0.7, respectively, suggesting that 
increasing production could enhance the precocity of the hens. Albumen height did not belong to either factor, 
as its factor values were 0.33 and 0.38, falling within the range of -0.5 to 0.5, indicating its lack of relevance 
to the factors. Using phenotype data, three factors were identified, explaining 65.96% of the variation in the 
original traits. Factor 1 encompassed albumen height, shell weight, and egg weight. Factor 2 included egg 
production and age at first lay, while factor 3 consisted of shell thickness, yolk weight, and shell weight. Shell 
thickness exhibited a low communal value (0.36), suggesting its removal from the factor. Moreover, factors 1 
and 3 shared a correlation, indicating that they are not entirely independent. EFA utilizing EBV data allows 
for improved correlation between traits. However, further studies incorporating additional traits are required 
to increase the total variance explained by EFA with EBVs, as observed in this study with two factors, which 
accounted for close to 63% of the variance. 
Palavras-chave: Alternative aviculture; Exploratory factor analysis; Variance components; ;  

Support / Acknowledgment  
To the Luiz de Queiroz College of Agriculture - University of São Paulo and also to the Department 
of Animal Science for giving me the opportunity to carry out this work and to the Coordination for 
the Improvement of Higher Education Personnel - CAPES for the scholarship grant. 

 

351

GENÉTICA E MELHORAMENTO 
ANIMAL



CHARACTERIZATION OF THE COMPLETE MITOCHONDRIAL GENOME OF 
TROGLORAPTOR MARCHINGTONI (ARANEAE: TROGLORAPTORIDAE) 

 
Luiz Guilherme Pereira Pimentel 1,2; Renan Rodrigues Rocha 1,2,3; Iuri Batista da Silva 1,2,4; Igor 
Henrique Rodrigues Oliveira 1,2,4; Rubens Pasa 1,2; Fabiano Bezerra Menegídio 3; Caroline Garcia 5; 
Karine Frehner Kavalco 1,2 
1. Rodovia BR 230 KM 7, Rio Paranaíba - MG, 38810-000. Laboratory of Bioinformatics and Genomics, Federal 
University of Viçosa, Rio Paranaíba, MG, Brazil; 2. Rodovia BR 230 KM 7, Rio Paranaíba - MG, 38810-000. 
Laboratory of Ecological and Evolutionary Genetics, Federal University of Viçosa, Rio Paranaíba, MG, Brazil; 3. Av. 
Dr. Cândido X. de Almeida e Souza, 200 - Centro Cívico, Mogi das Cruzes - SP, 08780-911. Technological Research 
Center, University of Mogi das Cruzes, Mogi das Cruzes, SP, Brazil; 4. Av. Pres. Antônio Carlos, 6627 - Pampulha, 
Belo Horizonte - MG, 31270-901. Institute of Biological Sciences, Federal University of Minas Gerais, Belo Horizonte, 
MG, Brazil; 5. University of the State of Bahia, Jequié, BA, Brazil. Laboratory of Cytogenetics, University of the State 
of Bahia, Jequié, BA, Brazil 

 
Abstract:  
Spiders are predatory generalist animals that feed mainly on invertebrates and small vertebrates, possessing 
great ecological importance in biological control. They are the second most diverse group among arthropods, 
with 51,153 described species divided into 132 families. They have a wide distribution, occurring in various 
environments with the exception of the poles and icy regions. Trogloraptor is a genus of cave-dwelling spiders 
belonging to the family Trogloraptoridae, monotypic, with Trogloraptor marchingtoni being its only member. 
T. marchingtoni has a restricted distribution, being found only in caves, grottos, and forests in the California 
and Oregon regions, located in the western United States. It is important to study the mitochondrial genome as 
it allows for phylogenetic reconstruction, biogeographic analyses, and observation of genetic variations in 
populations. Despite their number of species, there are few of them with complete mitogenomes in the 
GenBank. The mitochondrial genome of arthropods is circular with double-stranded DNA, ranging from 13 to 
20 kb in size, containing a standard set of 13 protein-coding genes, 2 ribosomal RNA genes, 22 transfer RNA 
genes, and 1 control region (CR). Thus, the objective of this work was to assemble and annotate the 
mitochondrial genome of T. marchingtoni. For the mitogenome assembly, we searched for sequencing libraries 
in the Sequence Read Archive (SRA) repository of the National Center for Biotechnology Information and 
used sequencing data of ultraconserved elements from T. marchingtoni (SRX7898304). The assembly of the 
mitochondrial genome was performed on the Galaxy Europe platform with NOVOPlasty v4.2, using the 
cytochrome oxidase subunit 1 (COI) gene available in GenBank (KY018033.1) as the seed. In NOVOPlasty, 
a k-mer of 19 was used, along with default settings. The mitogenome was annotated using the MitoZ 3.6 
software and MITOS web, and to enhance the annotation, the BLAST tool was used along with the results to 
verify the existence and location of certain tRNA and rRNA, which were manually annotated. The visualization 
of the mitochondrial genome was done with OGDraw. The mitochondrial genome of T. marchingtoni had a 
size of 14,367 bp with a GC content of 24%. The complete and circularized mitochondrial genome contained 
13 protein-coding genes, 2 rRNA genes, 21 tRNA genes, and the D-loop. Like most cave-dwelling arachnids, 
there were small variations in its genome, with a total of 21 tRNA for T. marchingtoni, whereas the common 
number is 22 tRNA. Most of its protein-coding genes (PCGs) do not start with the ATG codon as found in 
most arthropods, so the start codons of PCGs vary between TTA, ATA, GTC, and ATT. Comparing the 
mitogenome of T. marchingtoni with the expected pattern for arthropods, it is similar but has some differences 
that could be the result of adaptations to live in caves and in the surrounding environments. 
Palavras-chave: mtDNA; Cave; Spider; ;  

Support / Acknowledgment  
Federal University of Viçosa, Rio Paranaíba 

 

352

GENÉTICA E MELHORAMENTO 
ANIMAL



GENOMIC ANALYSIS OF RECOMBINANT INBRED LINES OF AEDES AEGYPTI  
 

Luiz Guilherme Soares da Rocha Bauzer 1; André Torres 1; Ademir Martins 1; José Bento Lima 1; 
Marius Botos 2; Vincent Gardeux 2; Bart Deplancke 2 
1. Avenida Brasil, 4365, Rio de Janeiro, RJ, Brasil. Fundação Oswaldo Cruz; 2. Bldg. SV 3823, Station 19, Lausanne, 
Switzerland.. École Polytechnique Fédérale de Lausanne 

 
Abstract:  
Dengue, chikungunya and Zika represent severe public health problems. Due to the lack of vaccines, 
prevention of these diseases is mainly based on the control of the insect vector, the mosquito Aedes aegypti. 
There are many methods of controlling this species. However, many still have some flaws. The improvement 
of existing strategies as well as the development of new forms of control require more specific knowledge of 
fundamental aspects of the biology of A. aegypti. In this way, the generation of a panel of recombinant inbred 
lines (RILs), the detailed genomic characterization of these RILs and the use of genome-wide association 
mapping to identify loci associated with vectorial capacity are good approaches to be used in the fight against 
this insect vector. Considering the natural genetic variability of some populations collected in Brazil, we 
performed advanced intercrosses using four distinct A. aegypti populations, collected in Presidente Figueiredo 
(AM), Oiapoque (AP), Macapá (AP) and Rio de Janeiro (RJ). A new strain containing the genetic pool of those 
parental populations was divided in lines which have been inbred for 20 generations. 37 independent RILs and 
3 replicates had their whole genomes sequenced (WGS) for characterization that will enable mapping of the 
genetic variations present in this panel. WGS quality was good overall, with low duplicated reads (~9%) and 
good overall coverage (~35X). We ended up with a stringently called set of 14.3M variants (AaegL5 genome). 
Relationship matrix among all RILs showed that the three replicated samples were correctly identified as 
duplicate / MZ twins, but also that many samples were somewhat related. Insertions of nuclear copies of 
mtDNA-like sequences (NUMTs) were analyzed. There was a wide variation in the number of NUMTs in the 
RILs genomes, ranging from 4 to 46. NUMTs size distribution analysis revealed a high frequency of small 
sequences. However, some RILs showed larger sequences at lower frequency. NUMT variation in size and 
location among lines suggests that mtDNA is being incorporated or lost from A. aegypti nuclear genome 
continuously. Since RILs were interbred for 20 generations, we were expecting to obtain isogenic lines. 
However, we ended up with much more heterozygosity than anticipated, indicating that either a homozygous 
genotype is not tolerated, or these variants remain segregated in the line. Despite the heterozygosity, we still 
have large regions of homozygosity to conduct Genome Wide Association Studies as soon as phenotyping of 
traits related with vectorial capacity is finished in the near future. The generation of RILs in A. aegypti is 
serving as a long-term resource for mapping of phenotypic traits, providing to the scientific community one 
additional instrument in the fight against the diseases transmitted by this species. 
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Abstract:  
The tambaqui fish (Colossoma macropomum) is the main native species cultivated in Brazil. However, 
outbreaks and infections caused by parasites have led to economic losses in fish farms, particularly in the 
northern region. The acanthocephalan parasite Neoechinorhynchus buttnerae is one of the main parasites 
affecting tambaqui. Acanthocephalosis is a parasitic disease that affects the fish's gastrointestinal tract, 
resulting in stunted growth and significant financial losses for fish farmers. Currently, there is no effective 
treatment available for this disease. Therefore, early clinical diagnosis of the parasite is crucial to control its 
spread through water quality management and other measures. The main objective of this study was to develop 
a highly accurate Multiplex-PCR method to correctly identify the acanthocephalan parasite using specific 
sequences of the 18S ribosomal gene found in fecal samples contaminated with parasite eggs. Blood samples 
from tambaqui, the parasite itself, and fecal samples from approximately 50 juvenile tambaqui fish were used 
in the research. Primer design was carried out using the Net Primer program, utilizing 18S gene sequences of 
Neoechinorhynchus buttnerae available in the Genbank database. The study yielded several significant results. 
Firstly, the isolation of the 18S rRNA gene of both Neoechinorhynchus buttnerae and Colossoma 
macropomum was achieved. Secondly, a new set of primers for tambaqui was identified and validated, 
allowing for accurate diagnosis of the acanthocephalan parasite without cross-reactivity. Lastly, infected fecal 
samples with the Neoechinorhynchus buttnerae parasite were successfully identified through the analyses. The 
two sets of primers utilized differed in size, with one consisting of 66 base pairs for the acanthocephalan 
parasite and the other consisting of 248 base pairs for tambaqui. This study holds great importance in the 
development of a non-invasive technique for the identification of acanthocephalosis, eliminating the need for 
euthanasia, which is the current standard method. By reducing economic losses, shortening diagnosis time, 
and minimizing costs, this research significantly contributes to the field of fish farming and disease control. 
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Abstract:  
The scorpion Tityus stigmurus is endemic to Brazilian fauna with occurrence in most Northeast states. This 
species has medical importance due to serious accidents and high population density in urban areas. The 
parthenogenetic mode of reproduction is another particularity of this scorpion species and it is related to easy 
adaptation to environments modified by human actions. Recently, males and sexual populations of T. 
stigmurus have been rediscovered in natural areas from Caatinga. In this work, we described the chromosomes 
of males of T. stigmurus, focusing in the localization of nucleolar organizer regions (NORs) and 
heterochromatin AT-rich regions. The males specimens were collect in Crato (Ceará) and Trinfo 
(Pernambuco). Chrosomome prepartions were obtained from testes of adult individuals, submitted to standard 
staining with Giemsa, silver impregnation and CMA3/DA/DAPI staining. Mitotic metaphase cells revealed 
the diploid number 2n=16 and holocentric chromosomes. In relation to the size, the chromosomes could be 
classified in four large, eight medium and four small-sized. These characteristics were similar to those 
previously described to female individuals of this same species. Meiotic cells showed in pachytene and 
postpachytene eight bivalents with chromosomes totally synapsed but without evidence of chiasmata. 
Metaphase II cells presented n=8. The meiotic cells did not show any chromosomes with differential behaviour 
of condensation or staining, which could be indicative of the presence of sexual chromosomes. The silver-
impregnated cells revealed the occurrence of NORs in the terminal regions of one or two medium-sized 
chromosomes. This same NOR pattern was already described to females of T. stigmurus, differing to the results 
obtained to related species Tityus serrulatus. This last scorpion species also present in most populations 
individuals with parthenogenetic mode of reproduction, and the females always evidenced one NOR- bearing 
chromosomes and the males, two chromosomes. The CMA³/DA/DAPI fluorochrome staining showed bright 
AT signals in the terminal region of only one medium-sized chromosome. This data indicates the occurrence 
of small chromosome rearrangements, such as duplication of deletion, between homologous chromosomes. 
However, additional cytogenetic analysis should be accomplished to reveal if this heteromorphism is exclusive 
of male individuals or is also observed in females. 
Palavras-chave: cytogenetic; diploid number; meiosis; ;  

  

355

GENÉTICA E MELHORAMENTO 
ANIMAL



VIRUSES OF THE RETROVIRIDAE FAMILY IN BATS OF THE GENUS ARTIBEUS 
(PHYLLOSTOMIDAE, MAMMALIA) OCCURRING IN THE CENTRAL-NORTH 
REGION OF BRAZIL 

 
Maria Claudene Barros 1; Walna Micaelle de Moraes Pires 2; Sandro Patroca da Silva 3; Ana Cecília 
Ribeiro Cruz 3; Elmary da Costa Fraga 1; Iracilda Sampaio 2 
1. Caxias, Maranhão. Universidade Estadual do Maranhão; 2. . Universidade Federal do Pará; 3. . Instituto Evandro 
Chaves 

 
Abstract:  
The great ecological diversity of bats, combined with some physiological factors characteristic of these 
animals, makes them excellent reservoirs of several viruses with zoonotic potential, being directly involved in 
the transmission cycle of zoonoses. In Brazil, few studies have concentrated their efforts on accessing the 
existing viral diversity in bats, therefore, the objective of this research was to map the viral pathogens present 
in species of the genus Artibeus that occur in the Middle North region of Brazil. For this purpose, 16 samples 
(viscera pool - liver and lung) of four species of the genus were used: A. obscurus (Pool 02 - Timon and Pool 
08 - Carolina), A. cinereus (Pool 01 - Timon and Pool 05 - Caxias), A. lituratus (Pool 04 - Gurupi, Pool 06 - 
Timon and Pool 10 - Carolina) and A. planirostris (Pool 03 - São João do Sóter, Pool 07 - Timon, Pool 09, 11 
- 16 - Carolina) that were sequenced by the Next Generation Sequencing method on the Illumina MiniSeq 
apparatus. Using the De Novo approach, 39 partial sequences related to RNA viruses, belonging mainly to the 
Retroviridae family, were obtained. Previous studies in other species of bats: Desmosdus rotundus, Carollia 
perspicillata, Diphylla ecaudata, Molossus molossus, A. jamaicensis, A. lituratus, Myotis sp., Noctilio 
leporinus and N. albiventris, had already reported the presence of some circulating infectious retroviruses. This 
research is important, above all because it is a pioneering study for the State of Maranhão, since the analysis 
of viruses associated with bats is generally restricted to research on the Rhabdoviridae family not only 
diversity, but also identify species with pathogenic potential, thus allowing inferences and contributions to 
mitigation, prevention and, above all, the elaboration of strategies to control public health plans in the country. 
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Abstract:  
Hybridization, a phenomenon characterized by the fusion of two different genetic lineages, either naturally or 
artificially, resulting in offspring displaying intermediate taxonomic characteristics, is a common practice in 
aquaculture. It leads to the production of individuals with improved genetic performance, including higher 
growth rates, increased disease resistance, among other traits. In other words, individuals resulting from 
hybridization often outperform purebred lineages. From a genetic standpoint, hybridization is still poorly 
understood as it involves the mixing of distinct genetic materials within a single organism, where gene 
expression and metabolic processes occur in combination. Therefore, experiments involving hybridization, 
analysis of offspring, and genetic parameters are of fundamental interest in genetics. Here, we performed a 
crossbreeding experiment between Megaleporinus macrocephalus (a female with heteromorphic sex 
chromosomes ZW) and Leporinus friderici (a male without heteromorphic sex chromosomes). It is worth 
noting that the choice of this crossbreeding was made to investigate whether the Z and W sex chromosomes 
of M. macrocephalus segregate as expected in the hybrid offspring. After induced spawning and larviculture, 
the fish were tagged and kept in excavated tanks until reaching one year of age. At that stage, 20 individuals 
were selected for classical cytogenetic analyses, which involved conventional staining with Giemsa and C-
banding techniques. After dissection, we could not identify sex or gonads. Remarkably, all the analyzed 
individuals were Z-bearing hybrids, leading us to hypothesize that W-bearing hybrids do not survive. This 
could be attributed to the fact that Z-linked genes play an essential role in the survival of individuals. Thus, 
future studies involving the production of WW superfemales in M. macrocephalus, as well as identifying genes 
located in these chromosomes could help understanding this phenomenon.  
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Abstract:  
SerpinB2, also known as plasminogen activator inhibitor type 2 (PAI-2), regulates innate immunity, 
macrophage survival, and plasminogen activator activity. Its expression is induced in macrophages upon 
exposure to inflammatory triggers like lipopolysaccharide (LPS) and mitogenic triggers like 
Phorbol?12?myristate 13?acetate (PMA). However, the transcriptional regulation mechanism of SerpinB2 
remains unclear. In our recent study using global RNA sequencing (RNA-seq), we observed that SerpinB2 
expression is significantly reduced in LPS-stimulated bone marrow-derived macrophages (BMDMs) when the 
guanine nucleotide exchange factor RasGEF1b is absent. The cellular function of RasGEF1b is still unknown. 
This prompted us to investigate the transcriptional activation of SerpinB2 and identify the promoter regions 
regulated by RasGEF1b under resting, LPS, or PMA-induced conditions. To achieve this, we transfected cells 
with a RasGEF1b expression plasmid and luciferase-based reporter constructs containing the 5'-flanking region 
of the murine SerpinB2 gene, including mutants. Additionally, we evaluated SerpinB2 transcriptional activity 
in RasGEF1b-silenced RAW264.7 macrophages before and after LPS or PMA stimulation. Our findings reveal 
that RasGEF1b alone induces SerpinB2 transcriptional activity and enhances it in response to PMA. RasGEF1b 
knockdown impairs both basal and PMA or LPS-induced transcriptional activation of SerpinB2. Mutation 
analyses indicate that a CCAAT enhancer binding (C/EBP) element and an activator protein 1 (AP-1) response 
element in the SerpinB2 proximal promoter are essential for optimal RasGEF1b-mediated basal transcriptional 
activation. These results provide new insights into the regulation of SerpinB2 expression and highlight the 
important role of RasGEF1b in maintaining constitutive and signal-induced gene expression in macrophages. 
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Abstract:  
The IGF2BP3 (Insulin-like Growth Factor 2 mRNA-Binding Protein 3) gene encodes an IGF2 mRNA-binding 
protein (insulin-like growth factor 2) which plays a crucial role in regulating the stability and translation of 
this mRNA, for an important vertebrate growth and development factor, a target trait of interest for aquaculture. 
Salminus brasiliensis is an important species, both commercially and for angling. Brycon orbigyanus, with 
valuable meat and good hatchery performance. The two species have invaluable fisheries resources, important 
for the livelihood of riverine populations. They are threatened with extinction, however, due to habitat 
fragmentation, thorugh the construction of dams and overfishing. Given the environmental and economic 
importance of these two species, there is a growing need to develop technologies capable of being used in 
aquaculture, to foster conservation and commercial hatcheries. Microsatellites are traditional genetic tools in 
identifying the genetic structure of species and are traditionally assumed to be in non-coding regions of the 
genome. Instead, they figure ever prominently as causal factors for many human diseases and are thought to 
be implied in phenotypic variability and plasticity. The aim of this study was to identify polymorphisms in a 
microsatellite embedded in the IGF2BP3 gene sequence, from two species of piracema fish with 
socioeconomic importance. From the genomic assemblies available for S. brasiliensis 
(https://doi.org/10.6084/m9.figshare.18131495.v1) and B. orbigyanus 
(https://doi.org/10.6084/m9.figshare.5661802), obtained by de novo assembly from paired-end reads (HiSeq 
2000 - Illumina), we used the IGF2BP3 gene sequence attributed to Astyanax mexicanus (access number: 
XM_022665334.2; 5304bp) as a query, through BLAST. It was possible to recover a fragment within the B. 
orbigyanus genome of 4,426 bp and 89% of similarity, and a fragment of 2,659bp and 85% of identity, for S. 
brasiliensis. To verify the presence of the microsatellite regions in the IGF2BP3 gene sequences, we used the 
MISA (microsatellite identification tool) web tool. The TTA motif (10 repeats) was identified within the 
genome of S. brasiliensis, and a tetra-nucleotide, TTTG (seven repeats), was found within the B. orbigyanus 
genome. To confirm the in silico prediction, PCR primers were designed with the primer design tool (NCBI), 
to amplify the microsatellite regions. Following preliminary PCR and electrophoresis on a sample of 16 
individuals, the microsatellite showed an apparently polymorphic pattern, with bands in the range of 150 bp 
and 225 bp, in S. brasiliensis. The same set of primers was tested for the species B. orbigyanus, and presented 
an apparent monomorphic pattern, with a single band in the range of 100 bp. Interestingly, the tri-nucleotide 
is more flexible to mutate than the tetra-nucleotide, for only certain number of repeats will fit a functional open 
reading frame. These results represent a first step to identifying polymorphisms for potentially important genes 
involved in the hormonal cascade responsible for somatic growth rate, which is a fundamental parameter for 
the development of fish farming in these species. Thus, this study may foster biotechnological developments 
in aquaculture of threatened Neotropical species.  
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Abstract:  
The eukaryotic genome is primarily composed of a standard set of chromosomes referred to as A 
chromosomes. However, some species exhibit additional supernumerary chromosomes, also known as B 
chromosomes. These elements are often heterochromatic and frequently contain a high proportion of satellite 
DNA, which consists of tandem repeats organized in head-to-tail arrays. Recent advancements in next-
generation sequencing and bioinformatics have enabled the analysis of satellite DNA content, also known as 
"satellitome," in sequenced organisms. While B chromosomes have been reported in the fish species 
Cyphocharax modestus and classified as heterochromatic, their occurrence has also been demonstrated in other 
populations. Nonetheless, little is currently known about their specific content in this species. Therefore, the 
objective of this study was to analyze individuals from two populations of C. modestus in the Batalha and 
Campo Novo rivers (Tietê River basin) to enhance our understanding of the structural, functional, and 
evolutionary aspects of satellite DNAs by characterizing these repetitive elements in the B chromosome. To 
achieve this, we BGISEQ-sequenced the genomes of 1B-bearing and 0B-bearing individuals and performed a 
comparative analysis of satellite DNA content using the software Tandem Repeat Analyzer (TAREAN). This 
approach allowed us to investigate similarities within and between different catalogues, as well as to estimate 
abundance and divergence in short-read libraries. Probes were designed for satDNA that have had significant 
divergences of abundance and were made from the gDNA of the respective specimens and then marked with 
digoxigenin-11dUTP in PCR reactions. We also performed a CGH (Comparative Genomic Hybridization), by 
using genomic DNA from individuals without B chromosomes, with 1 and 3 extra chromosomes. Here, we 
found 119 satDNA and 7 superfamilies. Comparing both catalogs, we found several satDNAs which were 
more abundant in the 1B library. One satellite (CmoSat59) clustered exclusively on the B chromosomes, while 
other satellites marked on multiple chromosomes. CGH results showed chromosomal markings in the 
metaphases of individual 3B, there were chromosomal markings of the 3 specimens analyzed, but with stronger 
markings in the extra chromosomes when using the probe made from the individual carrying B. The analysis 
revealed that the B chromosome exhibited sequences that were also found in the A chromosomes, suggesting 
a shared origin or sequence transfer between them. Moreover, the B chromosome displayed an accumulation 
of sequences that were more abundant in B chromosomes compared to A chromosomes. Furthermore, the 
comparison of DNA satellites provided insights into the distribution of satDNA in these individuals. 
Interestingly, an exclusive satDNA sequence was identified, which showed higher accumulation in the 
individual carrying the B chromosome. These findings support and reinforce the data obtained, indicating a 
distinct satDNA composition and accumulation pattern associated with the presence of the B chromosome. 
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Abstract:  
For forest-dependent species, habitat loss and fragmentation lead to population size reduction and isolation. 
This can result in reduced genetic diversity and increased inbreeding, due to the absence of gene flow and the 
effect of genetic drift. This is the case of Neotropical primates, which are among the most threatened species 
by landscape modifications and genetic consequences. Specifically, the black lion tamarin (BLT), 
Leontopithecus chrysopygus, is an endangered primate endemic to the Brazilian Atlantic Forest, a biome with 
an intense reduction of forest cover. The original distribution of this species covered the interior of the Atlantic 
Forest of São Paulo state, located between the Tietê and Paranapanema rivers. Currently, the distribution of 
the species is limited to about 20 forest fragments, varying in size, available resources, and connectivity. In 
this sense, the present work aimed to characterize the genetic diversity and structure of BLT's populations from 
the Paranapanema River region through microsatellite analyses (Authorization of National System of Genetic 
Patrimony Management and Associated Traditional Knowledge - SISGEN - number A411359). A total of 94 
individuals was analyzed, of which 63 are from four fragments located in the Upper Paranapanema (Angatuba, 
Buri, Guareí and Floresta Nacional de Capão Bonito) and 31 are from three fragments located in the Pontal do 
Paranapanema (Parque Estadual Morro do Diabo, Ponte Branca and Fazenda Santa Maria). The results 
obtained evidenced a total of 43 alleles, of which 13 were exclusive to specific fragments. Heterozygosity 
ranged from high/medium (Ho = 0.822; He = 0.486) to low (Ho = 0.120; He = 0.108) values. The population 
structure patterns indicated the existence of six genetic clusters, suggesting a possible effect of habitat 
fragmentation in isolating populations and decreasing or even interrupting gene flow between fragments. Such 
findings are contributing to provide valuable information to delineate population management units for the 
Metapopulation Management Plan of the Black Lion Tamarin, which aims to reconnect populations through 
reforestation corridors and translocations actions. 
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Abstract:  
B chromosomes are additional genetic elements known for their capability to influence complex processes for 
their perpetuation. One of these processes is sexual determination, such as the male sex-determining gene 
(gdf6b) found recently in the Astyanax mexicanus B chromosome. Previous studies revealed that the B 
chromosome of the P. scabripinnis species complex, which includes P. scabripinnis and P. paranae, is related 
to changes in the reproductive cycle and the expression of sex differentiation genes. Furthermore, in one 
analyzed population of P. paranae, the B chromosomes have a highly female-biased frequency. However, 
despite sharing a common origin, the B chromosomes of other Psalidodon species studied until now do not 
show such high frequencies or any sex-related effects. Thus, we aimed to evaluate whether the B chromosomes 
of P. fasciatus and P. bockmanni influence the expression of sex differentiation genes. For this, female adult 
gonads of P. fasciatus and P. bockmanni were collected in São Paulo state rivers, and individuals 0B and 1B 
were identified by classical cytogenetics analysis. RT-qPCR analysis was performed in gonad tissues for genes 
involved in sex differentiation (amh, cyp19a1a, esr1, and nobox) using the 2-ΔΔCt method. We used ppiaa 
and pgk1 as reference genes for P. fasciatus and tbp and ppiaa for P. bockmanni. Statistical analyses were 
conducted using the Gardner-Altman estimation plot method to compare the two groups. We observed that 
only the esr1 gene is subexpressed in P. fasciatus 1B animals, whereas all the other analyzed genes showed 
no differential expression among 0B and 1B groups. In P. paranae, in previous studies, a strong subexpression 
of estrogenic pathway transcripts (cyp19a1a and esr1) and proteins (CYP19 and ER-alpha) was observed in 
1B females. However, despite sharing a common origin, our results indicate that the changes observed in P. 
paranae for the estrogenic pathway are not conserved within all Psalidodon B chromosomes. Interestingly, 
the P. fasciatus B ovaries presented subexpression of esr1 gene, which might indicate that the manipulation of 
the estrogenic pathway might have originated in a Psalidodon common ancestor. In contrast to P. paranae, the 
analyzed species here show no clear sex bias related to the presence of the B chromosomes. Thus, our study 
highlights the need for a deeper investigation of the sex differentiation effects related to B chromosomes in the 
Psalidodon genus.  
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Abstract:  
Meliponini encompasses a diverse group of eusocial taxa that display different biological features. They are 
found across the neotropics and consist of several hundred species. Among the stingless bees, there are 
intriguing characteristics observed in certain species, such as permanently sterile workers in Frieseomelitta 
varia and a fascinating caste differentiation based on genotypic factors in Melipona quadrifasciata. The genes 
of Major Royal Jelly Proteins (MRJP) cluster play crucial biological roles in honey bees, involving caste 
differentiation and immunity response. In this study, we provide a description of MRJP/YELLOW genes in 
Meliponini. We retrieved the protein sequences of MRJP/YELLOW genes of M. quadrifasciata from the 
public database NCBI and used them to: (1) make a three-dimensional prediction of MRJP/MRJP-LIKE, (2) 
characterize the MRJP/YELLOW amino acids composition, including physicochemical properties and (3) 
construct a synteny map showing the gene density along the chromosomes/scaffolds. The prediction of protein 
three-dimensional structure was performed using Phyre2, following the model in the Uniprot database and 
edited with PyMOL. To characterize the physicochemical properties of MRJP, we describe the composition, 
diversity as well as molecular weight (Mw), glycosylation and phosphorylation sites. ProtParam was used to 
calculate a Mw and isoelectric point (pI), NetGlyc to glycosylation sites and NetPhos to phosphorylation sites 
of protein sequences. For a synteny map we used RIdeogram package in RStudio following the coordinates of 
interest MRJP/YELLOW genes. According to the three-dimensional generated, the identity between MRJP9 
(A. mellifera) and MRJP9-LIKE (M. quadrifasciata) was 50%. We found different kinases with the potential 
to phosphorylate sites of MRJP/YELLOW genes like Epidermal Growth Factor Receptor (EGFR), Mitogen-
activated Protein Kinase (MAPK) and insulin-like and it's receptors (IlS/INSR) in M. quadrifasciata. In 
addition, the MRJP/YELLOW sequences have a majority of small, basic and polar amino acids with pl (pi-
value) of 5.84 (mrjp9-like), 6.32 (yellow-e3) and 5.25 (yellow-h). The size of MRJP/YELLOW cluster between 
stingless bees (M. quadrifasciata and F. varia) are similar (~55Kb) while in A. mellifera are around 119Kb, 
with different gene densities over the chromosome/scaffolds. In conclusion, proteins or peptides rich in Proline 
may be related to glycosylation due to the affinity that these compounds have with glycosidic binding sites. 
Mapping the phosphorylation sites can shed light on how these proteins can interact with other compounds 
and how post-translational modifications work on MRJP/YELLOW cluster of M. quadrifasciata. Further 
analysis will elucidate how selection shaped MRJP/YELLOW cluster in the evolutionary history of bees. 
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Abstract:  
The selection of naturally resistant sheep breeds to gastrointestinal nematodes (GIN) can be a tool for 
controlling infections caused by Haemonchus contortus, responsible for haemonchosis and resistant to all 
classes of anthelmintics. Therefore, the present study aimed to investigate the relationship between different 
haplotypes of ovine β-globin (Hb-AA, Hb-AB, and Hb-BB) and the resistant phenotypes of naturally H. 
contortus infected lambs. Previous studies pointed out that animals harboring the Hb-A allele are more resistant 
to infection by this GIN. The study was conducted at Embrapa Pecuária Sudeste in São Carlos, SP, and 
involved 126 lambs, including 42 Santa Inês (SI), 54 Texel (TX), and 29 White Dorper (DO) breeds. Blood 
samples were collected from the lambs for subsequent DNA extraction and qPCR analysis using a hydrolysis 
probe system to identify the β-globin haplotypes. Genotypic frequencies Hb-AA, Hb-AB and Hb-BB were 
respectively calculated for SI (21%, 50%, 29%), TX (0%, 91%, 9%), and DO (0%, 3%, 97%). Fecal egg counts 
(FEC) and packed cell volume (PCV) were monitored at D63, D84, D105, D126, D147, D168, and D189 
(considering D0 as the day of birth). The data were analyzed over time into six groups: SI AA, SI AB, SI BB, 
TX AB, TX BB, and DO BB. The only one DO AB lamb was excluded from the analysis, which was performed 
using SAS Analytics Software. The FEC data indicated high infections in all groups over time (4030, 3153, 
1853, 3221, 5445 and 5871 for SI AA, SI AB, SI BB, TX AB, TX BB and ODO BB, respectively), with no 
significant differences, probably due to variable parasite load during natural infections and the well-known 
high variation in the FEC results. The PCV means of SI AA lambs were the highest during whole experimental 
period (general mean of 34.8%) compared to SI AB (32.7%), SI BB (32.9%), TX AB (31.6%), TX BB (29.6%) 
and DO BB (29%) groups, excepted at D168. For the general mean SI AA was significantly higher than Hb-
BB haplotypes, i.e., TX BB and DO BB. Since anemia is the main clinical sign of haemonchosis, our results 
suggest that lambs carrying the Hb-A allele may be more resistant to haemonchosis, presenting slighter clinical 
signs despite harboring a high parasite load. Further studies are still required, but selection of β-globin A 
animals could be applied for genetic improvement targeting animals naturally more resistant to haemonchosis. 
It is important to highlight that this is a promising research area, contributing to the improvement of agricultural 
production and reducing the losses caused by the disease. 
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Abstract:  
The ATP-binding cassette (ABC) transporter superfamily are transmembrane proteins critical for multidrug 
resistance phenotype development by controlling cellular efflux pumps of drugs and other substrates. In 
humans, they are involved in important tumoral metabolic adaptations, like in triple-negative breast cancer 
(TNBC) progression. However, information regarding the expression patterns of ABC superfamily in dogs 
with triple-negative mammary cancer (TNMC) subtype remains limited. Considering the above, our study 
aimed to identify and analyze the expression of ABC proteins in female dogs with TNMC subtype without 
prior chemotherapy. Mammary tissue biopsies from five dogs with TNMC, and two control samples were 
obtained from a Veterinary Hospital in Brazil. The triple-negative subtype was determined by 
immunohistochemistry. Membrane proteins were isolated and analyzed via Western blot and quantitative 
proteomics through LC-MS/MS (LTQ Orbitrap XL). MASCOT and SwissProt were used to compare the data 
to the mammalian database. The ABC proteins list was submitted to g:Profiler and analysis in Cytoscape. Our 
study identified 19 distinct ABC family proteins. Gene ontology (GO) analysis highlighted 18 proteins in 
critical biological processes and pathways (p-value ≤ 0.05), including drug efflux transmembrane transport 
and long-chain fatty acid transport, as initial expectations. Furthermore, our results suggest their role in 
established pathways, such as mitochondrial ABC transporters (4/10), ABC transport in lipid homeostasis 
(6/29), and peroxisomal membrane protein Class I import (3/20). Our findings provide valuable insights into 
the profile of ABC proteins in TNMC and potentially contribute to therapeutic strategies to modulate this 
superfamily expression in these patients. 
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Abstract:  
Two native species of Crassostrea oysters, C. rhizophorae and C. gasar, are economically important in Brazil. 
However, the genetic resources of C. gasar could be better characterized as a marine economic resource. Thus, 
this study aims to assess and describe the genetic variation between and within oyster banks along the southeast 
coast of São Paulo, Brazil, to provide baseline data for characterizing other Crassostrea oyster banks. To 
correctly distinguish C. gasar from C. rhizophorae, we conducted PCR-RFLP analysis of the 16S ribosomal 
RNA gene based on the AluI banding pattern for the population genetic study of C. gasar, a panel of nine 
highly polymorphic species-specific microsatellite loci were used. These markers were amplified in 86 
individuals, including 29 from Peruíbe (SP), 24 from Cananeia (SP), 19 from Florianópolis (SC), and 14 from 
Bertioga (SP). Within C. gasar, the average number of alleles per locus (A) ranged from 5.55 (Bertioga) to 
6.77 (Peruíbe). Simultaneously, the lowest allelic richness (Ar) was observed in Cananeia (4.50) and the 
highest in Peruíbe (5.31). The mean observed heterozygosity (Ho) ranged from 0.38 (Bertioga) to 0.46 
(Peruíbe), and the expected heterozygosity (He) ranged from 0.63 (Bertioga) to 0.69 (Peruíbe). Testing for 
departures from Hardy-Weinberg equilibrium showed that four loci were in equilibrium (p > 0.05) for 
Cananeia, Peruíbe, and Bertioga, and three for Florianópolis. The mean Wright fixation index (FIS) per 
population ranged from 0.335 (Peruíbe) to 0.398 (Bertioga), indicating a deficit of heterozygotes. No statistical 
evidence of significant allele dropout or linkage disequilibrium was found in any of the populations. Null 
alleles were found at six loci in the Cananeia and Florianópolis populations and seven in the Peruíbe and 
Bertioga populations. Factors such as family structure at geographic sites, inbreeding, and the Wahlund effect 
from the mixing of differentiated populations may cause deviations from HWE and result in a heterozygote 
deficit at some loci, leading to false inferences of the segregation of null alleles. Eleven private alleles were 
observed at six loci, but no private allele was found in Bertioga. According to the results of the Bottleneck test, 
only the Bertioga population may have undergone a recent bottleneck, as the result of the Wilcoxon test was 
significant (p < 0.05) for this location. The highest inbreeding coefficient value was observed in Bertioga 
(44%), and this result was corroborated by the degree of kinship, which was highest in Bertioga (26%), 
followed by Cananeia (25%), Florianópolis (20%), and Peruíbe (18%) populations. In-silico interpopulation 
analysis revealed four genetic groups using DAPC, ranging from low to moderate genetic structure (DEST: 
0.028-0.110) with gene flow. The Mantel test did not show a significant correlation (p = 0.900) between 
geographic and genetic distances. The results indicate that the stocks of C. gasar have low genetic variability 
with moderate structuring. Establishing an exotic species (Saccostrea cucullata) may have reduced Crassostrea 
populations in the oyster banks studied. Loss of genetic diversity may be indicators that further study and 
timely action are needed to preserve native genetic resources of this essential marine food resource. 
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Abstract:  
The dusky grouper Epinephelus marginatus is an epinephelid species with a broad occurrence in the eastern 
and southwestern Atlantic as well as western Indian oceans and the Mediterranean Sea. Diverse anthropogenic 
activities, such as environmental degradation and increased fishing effort, have imperiled populations of this 
species. Management actions involving the release of hatchery-reared juveniles have been applied to foster the 
recovery of declining marine fish populations. This study evaluated a pilot program of stocking dusky grouper 
juveniles into previously assessed inshore marine areas on the southeast Brazilian coast. Twenty thousand 
dusky grouper juveniles were released into five locations in the five selected regions. Underwater visual 
censuses (UVCs) were conducted before and after to quantify the presence of juvenile dusky grouper in the 
designated areas. After restocking in the study area, genetic analysis using microsatellite DNA markers was 
employed to determine the origin of the dusky groupers captured from the natural environment. For this genetic 
kinship analysis, ten dusky groupers ranging between 150 and 800g were collected by hook-and-line and 
compared with seven broodstock used to produce those fish in captivity. DNA was extracted from the 
broodstock and the captured dusky grouper using the DNeasy Blood & Tissue Kits following the 
manufacturer's instructions. Ten species-specific microsatellite loci were used, and the polymerase chain 
reaction (PCR) was conducted to a final volume of 20μl. Amplification reactions were visualized on a 5.5% 
denaturing polyacrylamide gel in a DNA Analyzer 4300 genotyper (Li-Cor Biosciences, Lincoln, NE, USA). 
Multilocus microsatellite genotypes were used to estimate the level of kinship among the broodstock and 
reintroduced fish. In silico genetic relatedness analysis was conducted using the software Coancestry 1.0.1.8. 
Statistical analysis showed a significant increase in juvenile dusky groupers at the release sites. The genetic 
relatedness assessment demonstrated that dusky groupers sampled in the areas after release originated from 
the hatchery broodstock spawning. The methodology proposed for stocking dusky grouper into areas with a 
declining population can be used in future conservation programs for this important marine resource. 
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Abstract:  
RasGEF1b encodes a guanine nucleotide exchange factor for Ras small GTPases, which activate proteins 
involved in controlling signaling pathways essential for regulating metabolic processes such as cell 
proliferation, survival, adhesion, and vesicular transport. While RasGEF1b expression is mainly observed in 
macrophages, it can also be found in other cell types. Notably, within reproductive organs of both mice and 
humans, RasGEF1b is predominantly expressed in placental cell types. The placenta plays a critical role in 
mammalian prenatal development, serving as the interface for nutrient and gas exchange between the mother 
and fetus. Given its sensitivity to disruptions, investigating the placenta and reproductive parameters in females 
lacking the RasGEF1b factor presents a novel and promising approach to understanding the gene's impact on 
reproductive capacity. Our group empirically observed that the RasGEF1b knockout mice, generated by 
conditional Cre recombinase-mediated gene deletion, exhibited fewer and smaller litters compared to wild-
type C57BL/6 mice. This observation motivated us to explore their reproductive performance and the 
morphofunctional status of their placentas. We monitored the estrous cycle of six wild-type (WT) and six 
RasGEF1b knockout (cKO) female mice for two weeks, after which they were mated with males from the 
same lineage to obtain homozygous placentas. We recorded the number of mating episodes until pregnancy 
occurred. On E17.5, the females were euthanized, and the litters were assessed through biometric analysis. 
Placentas were weighed, measured, and collected for histomorphometrical analyses. cKO females exhibited 
similar estrous cycle duration and phase proportions compared to WT females (P>0.05). However, the 
knockout group required more mating episodes to achieve successful pregnancy (P<0.05). Additionally, cKO 
females produced smaller litters (average 5.33 WT vs. 1.25 cKO) and had no instances of preterm mortality 
(P<0.05). Fetuses from cKO females displayed similar biometric parameters (weight, length, brain and liver 
weight) to those from WT females (P<0.05). Nonetheless, due to the significantly smaller cKO litters, the 
fetuses were proportionally smaller, as they experienced no intrauterine competition. This can be attributed to 
the characterization of E17.5 cKO placentas, which exhibited greater weight but smaller diameter and 
efficiency (P<0.05), potentially impeding fetal growth. Histological analysis revealed a higher proportion of 
fetal vessels and larger fetal vessels in the labyrinth, as well as a greater proportion of maternal vessels in the 
junctional zone. These alterations could be attributed to the thicker interhemal membrane (P<0.05), suggesting 
vascular rearrangement as a compensatory mechanism to optimize efficiency. In summary, our findings 
provide unprecedented evidence of reproductive impairments and placental alterations resulting from a 
deficiency of the RasGEF1b factor in female mice, which significantly impact their viability. 
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Abstract:  
Madagascar Island is worldly known for its peculiar and endemic fauna and flora. Erymnochelys 
madagascariensis, commonly named Madagascar big-headed turtle, is one of the most endangered turtle 
species and due to its threatened status it is ranked as first on the EDGE of Existence programme's list of 
priority reptiles. This species is the only one described to the family Podocnemididae found outside of South 
America and has a particular evolutionary history for Madagascar's herpetofauna. Herein we present the first 
description of the complete mitogenome of Erymnochelys madagascariensis. In this study, we performed the 
assembly and annotation of the mitogenome using paired-end sequencing reads (accession SRR13244422) 
obtained from the NCBI's database (The National Center for Biotechnology Information). The assemblage was 
conducted into the Galaxy Europe platform using the NovoPlasty v4.3.1. tool. The species partial Cytb 
sequence (OL804198.1) was used as seed. The assembly was conducted with the following parameters: read 
length = 151, insert size = 300, and k-mer = 39. Subsequently, annotation was performed using MITOS2. The 
assembled mitogenome is the first complete mitogenome described for Podocnemididae and had a length of 
16.421bp, CG content of 38% and presents 22 tRNAs, two rRNAs, 13 protein-coding genes and one non-
coding region (D-Loop). The gene order and CG content were similar to the incomplete mitogenome of 
Podocnemis expansa. Our data can be useful as a genetic marker to assess the genetic diversity once it might 
allow the determination of haplotypes among natural populations of E. madagascarensis. This information 
may have important implications for conservation, especially in designing and implementing protected areas 
and breeding programmes for restocking purposes. 
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Abstract:  
The White blotched river stingray, Potamotrygon leopoldi Castex and Castello, 1970, which is a member of 
the Potamotrygonidae family, the only of the rays mostly restricted to freshwater habitats, the species in study 
is one of the most popular freshwater stingrays for aquarium purposes, found only in the Xingu River, Brazilian 
Amazon. This species was listed in the CITES (Convention on International Trade in Endangered Species of 
Wild Fauna and Flora) in the appendix II and listed in the IUCN (International Union for Conservation Nature) 
as "Vulnerable". In the present study, we describe the first complete mitogenome of P. leopoldi. The samples 
were collected from a aquaculture farm of stingrays captured in the Xingu River, the farm was located in 
Salinópolis, Pará, Brazil and the samples were ceded by the Secretary of Environment from Pará State. The 
total genomic DNA was extracted from 4 samples (2 males and 2 females) using the commercial kit isolation 
DNA Promega Wizard genomic purification Kit, following the supplier's instructions and quantified using 
NanoDrop 1000 spectrophotometer and Qubit 2.0 fluorometer (Thermo Fisher Scientific, Waltham, MA, 
USA). Two genomic libraries (two samples from a male and two samples from a female) were constructed 
using SMRTbell Template kit 1.0 (Pacific Biosystems, Menlo Park, CA, USA). In the composition of the 
mitogenome, was used the software CANU to execute the algorithm for correction of bases, and the database 
was used in the software Unicycle for the assembly of the mitogenome with a posterior correction using the 
Mitofish software. The Phylogenetic analysis was performed using a concatenated set of base sequences of the 
complete mitochondrial genome from 43 species to study the phylogenetic relationship in Myliobatiformes, 
the species Callorhinchus milii was used as an outgroup. The analysis was carried out using the software 
ClustalW alignment program with the default parameters. Bayesian Inferences were run using Markov-Chain 
Monte Carlo searches on two simultaneous runs of chains of 1,000,000 generations in Mr. bayes version 3.1.2. 
The complete mitogenome has 17, 500bp, containing 13 protein-coding, 22 tRNA, and 2 rRNA genes, the 
nucleotide composition of the mitogenome was 32.32% adenine, 24.41% thymine, 12.84% guanine and 
30.42% cytosine. A phylogenetic tree using the mitogenome sequences of 43 Elasmobranchii that supports the 
monophyly for Potamotrygonidae family, the method of Bayesian inference revealed that P. leopoldi is closely 
related to Potamotrygon motoro and indicates a close relationship to the Dasyatidae family, as observed in 
previous phylogenies. The sequencing of the complete mitochondrial genome of P. leopoldi will support future 
investigations on molecular taxonomy, population genetics, evolution and molecular phylogeny of P. leopoldi 
and its relatives. 
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Support / Acknowledgment  
Acknowledgments to SEMAS, ITV, LGHM-UFPA, LGA-UFRA and CAPES for the scholarship and 
the financial of the study. 

 

370

GENÉTICA E MELHORAMENTO 
ANIMAL



EVALUATION OF A LOW-DENSITY SNP PANEL AND IMPUTATION FOR GENOMIC 
SELECTION OF RESISTANCE TO AEROMONAS HYDROPHILA INFECTION IN THE 
FISH PACU (PIARACTUS MESOPOTAMICUS) 

 
Shisley Cristina da Silva Manso 1; Baltasar Fernandes Garcia Neto 1; Vito Antonio Mastrochirico-filho 
1,2; Milena Vieira de Freitas 1; Raquel Belini Ariede 1; Fábio Porto-foresti 2; Fabiana Pilarski 1; José 
Manuel Yáñez 3; Diogo Teruo Hashimoto 1 
1. Via de Acesso Professor Paulo Donato Castellane, s/n - Vila Industrial, Jaboticabal - São Paulo, 14884-900. Centro de 
Aquicultura da UNESP (CAUNESP). Aquaculture Center of São Paulo State University (Caunesp), Jaboticabal, Brazil; 
2. UNESP, Av. Eng. Luís Edmundo Carrijo Coube - Jardim Marabá, Bauru - SP, 17033-360. Department of Biological 
Sciences, São Paulo State University, Bauru, Brazil; 3. Av. Libertador Bernardo O'Higgins 1058, Santiago do Chile. 
Faculty of Veterinary and Animal Sciences, University of Chile, Santiago - Chile 

 
Abstract:  
Infections caused by the bacterium Aeromonas hydrophila result in high mortality outbreaks in pacu (Piaractus 
mesopotamicus) production. The implementation of genomic selection programs in pacu, focusing on 
resistance to A. hydrophila infection, can contribute to the sustainable development of aquaculture in Brazil. 
The construction of low-density SNP panels, optimized by genotype imputation, represents a low-cost tool for 
implementing genomic selection on a commercial scale. This strategy can expand the genomic information of 
selection candidates using panels of less dense SNPs. In this regard, this study aimed to evaluate the accuracy 
of genomic prediction using a 1K SNP panel combined with genotype imputation and compare the genomic 
prediction ability with pedigree-based methods for individuals challenged with A. hydrophila. The construction 
of the 1K SNP panel, evaluation of the imputation accuracy, and genomic prediction analyses were conducted 
using genotypes from the medium-density SNP panel of pacu, Affymetrix® Axiom® SerraSNP array. After 
imputation validation using the 1K SNP panel, approximately 15K SNPs were successfully imputed with an 
accuracy above 0.8. Individuals challenged with time to death (TM) and binary survival (SB) against A. 
hydrophila infection were used for genomic prediction analyses. Genomic values were estimated adopting 
different densities of SNPs (0.5K, 1K SNP array, and 15K imputed genotypes of the 1K SNP array), as well 
as 20K SNPs obtained from a sequencing using RAD-Seq technology. The accuracy of GBLUP methods at 
the different densities was compared to the pedigree method (PBLUP) to assess the benefits of incorporating 
genomic information. Genomic methods using the SNP densities outperformed pedigree for both phenotypes, 
with increases of 33%, 38%, and 67% for TM and 36%, 39%, and 82% for SB, considering scenarios of 0.5K, 
1K, and 15K imputed, respectively. The imputed genotypes scenario yielded better results in terms of genomic 
prediction accuracy for both traits. The RAD-Seq data produced low-accuracy estimates, approximately 30% 
lower for both traits compared to PBLUP, indicating that they are not suitable for genomic selection. In 
conclusion, genomic selection is a viable approach to increase resistance to A. hydrophila infection in pacu 
under controlled challenges. The genotype imputation strategy can reduce genotyping costs without 
compromising genomic prediction accuracy. 
Palavras-chave: pacu; genetic improvement; imputation; genomic prediction;  
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Abstract:  
Knodus is a genus comprising small species commonly known as lambaris and piabas. The genus includes 40 
valid species, which belong to the subfamily Stevardiinae and are widely distributed in the geographic basins 
of South America. However, despite an increase in the number of described species in recent years, Knodus 
lacks easily diagnosable morphological characters. Morphological similarities between different species are 
common, such as between Knodus breviceps and Knodus chapadae, leading some authors to propose their 
synonymization. Therefore, this study aimed to analyze the DNA barcode of Knodus representatives from 
different basins (Rio Doce, São Francisco, Araguaia-Tocantins, Paraguay, Xingu, Tapajós, and Madeira) to 
determine possible Molecular Operational Taxonomic Units (MOTUs), with a focus on the morphospecies K. 
breviceps (Araguaia-Tocantins Basin) and K. chapadae (Alto Paraguai Basin), in order to provide insights to 
resolve this taxonomic uncertainty.DNA barcode sequences of 54 Knodus specimens (50 from the present 
study and 4 K. moenkhausii sequences from Bold systems) were analyzed to identify different MOTUs. 
Coalescence-based species delimitation methods (bPTP and GMYC) and genetic distance (ASAP) were 
employed. Coalescence analysis involved both an ultrametric tree constructed in the BEAST2 program and a 
non-ultrametric tree in MrBayes. The optimal threshold (OT) was estimated using the SPIDER package in the 
R Project v. 3.6.3. Intra- and interspecific genetic distances were calculated using MEGA v. 11. Based on the 
delimitation methods employed, 12 MOTUs were identified: Knodus breviceps, K. moenkhausii, K. chapadae, 
Knodus sp. I to IX. The threshold was estimated at 1.36%. The highest average interspecific distance (9.57%) 
was observed between MOTUs of Knodus sp. I (Araguaia-Tocantins Basin) and Knodus sp. IV (Upper 
Paraguay Basin, Santana River), while the lowest average intraspecific distance (2.16%) was observed between 
Knodus sp. I and Knodus sp. II, both from the Araguaia-Tocantins Basin. These results confirm that K. 
breviceps and K. chapadae, despite their morphological similarities, represent distinct MOTUs with a genetic 
distance of 7.94%. Furthermore, the study reveals the presence of three additional distinct MOTUs, with high 
genetic distances, in the Alto Paraguai Basin, alongside the species known as K. chapadae. These findings 
support previous studies indicating high diversity within the genus Knodus and highlight the need for further 
investigation into morphological characteristics that can clearly distinguish these target species. Additionally, 
a comprehensive taxonomic review of the genus is warranted to better understand the taxonomic boundaries 
and describe the potential new species identified through the conducted analyses. 
Palavras-chave: Cryptic diversity; Freshwater fishes; Molecular identification; ;  
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Abstract:  
The ribeye area (REA) shows a positive correlation with carcass weight and animal growth, making it a reliable 
indicator of muscularity, prime cuts, and the overall edible mass of the carcass. The RNA-seq has opened up 
opportunities for transcriptional profiling of biological systems. By studying gene expression patterns, RNA-
seq provides valuable insights into the interplay between genes and phenotypes, facilitating a deeper 
understanding of important biological processes. The objective of this study was to construct co-expression 
networks of genes expressed in the liver of Nellore cattle using Weighted Gene Correlation Network Analysis 
(WGCNA), and identify hub genes and metabolic pathways regulating REA phenotype. Therefore, in the 
present study, samples of liver tissue were collected from 90 animals for RNA-seq. The sequencing data was 
aligned to the reference genome, and the expression data was normalized to log2-CPM. Then, co-expression 
network analysis was conducted using the WGCNA R package v.1.72-1. The WGCNA applies Pearson 
correlations to assess the gene expression profiles of all samples, allowing the identification of gene modules 
based on the dissimilarity of their eigengenes (first principal component within a module). Additionally, a 
random color is assigned to each module. Then, module-trait associations were found by correlating their 
eigengenes with REA. As a result, 25 gene modules were identified correlated with REA, highlighting the 
Grey60 with phenotype correlation=0.2 (p-value=0.07). This module has 103 genes. DAVID (2021) was used 
to enrichment analysis of those genes. The hub gene in this module is LAMTOR1 also known as p18, enriched 
for a biological process of cholesterol homeostasis. This gene is a constituent of the ragulator complex 
(activation of Rag GTPases function), which plays a crucial role in amino acid sensing and activation of 
mTORC1, a signaling complex that promotes cell growth. Additionally, it is involved in the biogenesis of late 
endosomes/lysosomes and may regulate receptor recycling through endosomes, as well as, the MAPK 
signaling pathway by recruiting certain components to late endosomes. Studies suggest that p18 is also 
implicated in intracellular cholesterol transport from the lysosome to the Endoplasmic Reticulum (ER), where 
cellular cholesterol levels are sensed. In a particular study, the impact of p18 loss and mTORC1 inhibition on 
the structure and function of late endosomes/lysosomes was investigated using p18-deficient cells. The 
findings of the study revealed that knockout (KO) cells exhibited significantly elevated intracellular cholesterol 
levels. These results are in line with recent observations demonstrating that p18 knockdown leads to the 
accumulation of intracellular cholesterol. So, the correlation between this gene and REA may be attributed to 
the fact that its presence is associated with lower intracellular cholesterol levels, which consequently leads to 
a higher amount of muscle. Furthermore, p18 indirectly influences cellular growth by activating the mTORC1 
gene, contributing to its association with the phenotype. These findings help to understand the molecular 
mechanisms involved in REA regulation in Nellore cattle. 
Palavras-chave: Carcass; Correlation; Liver; ;  

  

373

GENÉTICA E MELHORAMENTO 
ANIMAL



THE TRANSCRIPTION FACTOR METHOPRENE TOLERANT (MET) IS ESSENTIAL 
DURING OOGENESIS IN THE COCKROACH BLATTELLA GERMANICA 

 
Thiago da Silva Depintor 1,3; Zilá Luz Paulino Simões 2; Xavier Bellés 3; Maria-dolors Piulachs 3 
1. Ribeirão Preto-SP, Brasil. Department of Genetics, FMRP-USP.; 2. Ribeirão Preto-SP, Brasil. Department of Biology, 
FFCLRP-USP.; 3. Barcelona, Espain. Institute of Evolutionary Biology, CSIC-UPF. 

 
Abstract:  
The transcription factor Methoprene tolerant (Met) is an important transducer of the Juvenile hormone (JH) 
signaling pathway, it plays as intracellular receptor of this hormone and associated with other transcription 
factors promotes transcription of target genes. JH is synthesized in the corpora allatta (CA) glands and secreted 
in the hemolymph, it governs many biological processes, between them we highlight reproduction and 
development. In the cockroach Blattella germanica, Met is significantly expressed in ovaries of the sixth 
nymphal instar (N6), however, levels of circulating JH in N6 are undetectable, which is consistent with the 
metamorphosis process that takes place during this stage. In this study we aimed to investigate the meaning of 
the presence of MET in N6, a phase characterized by the absence of JH. Using systemic RNAi, we depleted 
Met, in addition to two key enzymes participating on JH biosynthesis, the JH acid methyl transferase (JHAMT) 
and methyl farnesoate epoxidase (MFE). We observed that, in general, depletion of Met, JHAMT or MFE gave 
similar phenotypes, impairing oogenesis, in particular affecting the number of ovarian follicles per ovariole, 
the basal ovarian follicle growth and maturation. The RNAi experiments targeting JHAMT and MFE 
downregulate the corresponding transcripts in the CA and curiously upregulate the transcript in the ovaries, 
opening new perspectives regarding the ovary as a secondary source of JH (autocrine production). This is the 
first report that JH is playing on oogenesis since N6 development, stages in which JH was believed to be 
absent. We conclude that MET is transducing signals of JH in the ovaries of N6 in B. germanica, and that JH 
has crucial roles related to oogenesis in the ovaries of this species. The results illustrate how the organism fine-
tune the levels of JH production, low enough to allow metamorphosis, but high enough to keep the oogenesis 
process. Our study paves the way for a better understanding of the JH signaling pathway, an important hormone 
involved in many biological processes in insects. 
Palavras-chave: Juvenile hormone; JHAMT; MFE; follicle epithelium patency; panoistic ovaries. 
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Abstract:  
Piper aduncum L., Piper hispidinervum C.DC and Piper aff. hispidinervum C.DC are essential oil producing 
species that are promising alternative sources to obtain the compounds dilapiol, safrol and sarisan, respectively. 
Due to the high similarity among these species, regarding either morphological or cytogenetic characteristics, 
they are involved in a taxonomic controversy. Therefore, it is important to assess better resolution genomic 
information to clarify the taxonomic status of these three Brazilian native species. The aim of this work was 
to characterize and comparatively analyze the chloroplast genome of them. Chloroplast genomes were 
assembled in NOVOPlasty, using a data set of paired-end sequences (300 bp) generated in the Illumina 
HiSeq™ 4000 platform. Annotation was made in GeSeq-CHLOROBOX and circular graphic maps were 
visualized in OrganellarGenomeDRAW. The genomic alignment for comparative analysis was performed by 
the MAUVE algorithm. The Piper chloroplast genome showed a quadripartite structure, with small single-
copy (SSC) region ranging from 18.515 to 18.897 bp (average of 18,554 bp), inverted-repeat regions (IRa and 
IRb) with same size and ranging from 27.023 to 27.047 bp (average of 27,038 bp) and long single-copy (LSC) 
region ranging from 88.692 to 88.727 bp (average of 88.705 bp). P. aduncum had a chloroplast genome with 
a size of 161,719 bp, composed of 163 genes, 93 coding sequences of proteins (CDS), 62 transfer RNA (tRNA) 
genes and 8 ribosomal (rRNA) genes. P. hispidinervum and P. aff. hispidinervum showed sizes of 161,287 and 
161,257 bp, respectively. Both chloroplast genomes were composed of 88 CDS, 34 tRNA genes and 7 rRNA 
genes. Exclusive and shared genes were identified among species. The chloroplast genomes of P. 
hispidinervum and P. aff. hispidinervum were closer to each other, with similarities between the gene regions, 
and both were more distant from P. aduncum, indicating that P. hispidinervum is a distinct species from P. 
aduncum and P. aff. hispidinervum inherited the chloroplast genome (maternal inheritance) from P. 
hispidinervum. 
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Abstract:  
Sharks are cartilaginous fish belonging to the elasmobranch group, characterized by having five to seven pairs 
of gill slits. These marine creatures are top predators, exerting predatory pressure across various trophic levels 
and influencing resource integration and redistribution in marine ecosystems. The economic potential of 
sharks, whether for meat or valuable by-products such as fins, cartilage, oil, skin, and teeth, has led to a 
significant increase in shark fishing and trade. Unfortunately, this practice has become a major concern for the 
balance of marine communities, resulting in declining stocks and populations of shark species. Additionally, 
the practice of finning, which involves removing the shark's fins and discarding the rest of the body at sea, has 
further exacerbated the problem. Finning is considered illegal in many countries, leading to underreporting of 
shark fishing data and posing challenges in controlling and managing shark populations. To address these 
issues, molecular biology techniques have been increasingly employed for species identification using a DNA 
Barcode system based on the COI (Cytochrome C Oxidase I) gene. Against this backdrop, the objective of this 
study was to identify shark species being traded and confiscated through environmental inspections at the 
Guarulhos International Airport, a major export hub. Tissue fragments were collected from the fins of sharks 
present in the seizures, conditioned in absolute alcohol at the time of collection, and were later integrated into 
the tissue bank of the Laboratory of Genomics and Fish Conservation (Lagenpe). As for the molecular 
analyses, the extraction of total genomic DNA from the samples was performed with the commercial kit, 
"Wizard Genomic DNA Purification Kit", with some changes in the protocol. Then, the COI gene was 
amplified and sequenced. Nucleotide sequences were analyzed using Geneious, and compared with sequences 
already deposited in the NCBI (National Center for Biotechnology Information) database, using 98% or more 
similarity. Of the 16 samples submitted for sequencing, nine were successfully identified, five being Prionace 
glauca (blue shark), three Isurus oxyrinchus (mako shark) and one Sphyrna lewini (hammerhead shark). DNA 
barcoding proved to be efficient for the identification of elasmobranchii as an alternative to replace the 
morphological identification, which is currently used by the authorities responsible for inspecting these 
products. 
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Abstract:  
Popularly known as spiny dogfish, the small sharks of the genus Squalus can reach up to 1.5 m and are 
distributed globally. However, due to their biological characteristics such as slow growth, late sexual maturity, 
and few offspring per litter, these sharks are increasingly threatened with extinction, mainly due to the effects 
of overfishing. Currently, Squalus mitsukurii is classified as "endangered" on the IUCN Red List of Threatened 
Species. Squalus mitsukurii is considered a resident of East Asian waters, with distribution from the coast of 
Korea to Vietnam, but individuals in the Atlantic Ocean have been identified as S. mitsukurii or S. cf. 
mitsukurii. Understanding the reproductive biology, ecology, and population structure is of great importance 
for developing management and conservation strategies for threatened species. In this context, the present 
study aimed to characterize and identify the diversity and population structure of S. mitsukurii in three 
populations off the coast of America, using Single Nucleotide Polymorphism (SNP) molecular markers. 
Samples collected in the Pacific Ocean off the coast of California (n=11) in the United States and in two 
locations in the Atlantic Ocean off the Brazilian states of Pernambuco (n=17) and São Paulo (n=10) were 
analyzed, totaling 38 samples. After constructing the genomic library (double digest Restriction Associated 
DNA, ddRAD) and Illumina sequencing, a total of 33,480,939 sequences were obtained. After bioinformatics 
steps, 8,206 SNP markers were retained. Genetic diversity indices showed values ranging from 0.077 to 0.222 
for observed heterozygosity, while expected heterozygosity ranged from 0.098 to 0.306. The results of the 
analysis of inbreeding coefficient (FIS) showed positive values, indicating the occurrence of inbreeding. The 
genetic structuring indices obtained through FST analysis ranged from 0.119 between the California and São 
Paulo populations to 0.049 between the São Paulo and Pernambuco populations, indicating moderate genetic 
structuring. Evidence of genetic structuring was also observed in the Discriminant Analysis of Principal 
Components (DAPC), which supported the separation into three genetic clusters for each analyzed region. This 
is the first study to identify and characterize the genetic diversity and population structure in Squalus 
mitsukurii. The results obtained in this study indicate the need for distinct management and conservation 
strategies. 
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Abstract:  
The domestic swine breeds found in Brazil are introduced, having arrived in our territory at the beginning of 
colonization to serve as a source of protein. Many animals escaped over time, forming small independent 
groups and giving rise to the Brazilian naturalized breeds. Naturalized breeds, which today are at risk of 
extinction, although less productive than commercial breeds, are better adapted to local conditions, being 
restricted to husbandry in private properties and some conservation units. Little is known about the 
chromosomal pattern of these animals and, knowing that chromosomal data can be important to define the 
success of management programs, the present work aimed to cytogenetically characterize naturalized pigs of 
the Casco de Mula, Piau and Pirapetinga breeds, all found in Bahia /Brazil. For that, we applied classical and 
molecular chromosomal markers in males and females of the three groups and found 2n = 38 
(10sm+4st+10m+12t, XX/XY). The C banding pattern showed pericentric heterochromatic blocks in almost 
all autosomes and a partially heterochromatic Y chromosome. Silver nitrate impregnation (Ag-NORs) showed 
single NORs on pair 10 for Casco de Mula and multiple NORs on pairs 8 and 10 for Piau and Pirapetinga. 
Staining with base-specific fluorochromes (CMA3/DA/DAPI) was coincident with the C-Banding pattern and 
revealed no difference between groups. All markers applied showed conservation of the chromosomal macro 
and microstructure for the studied naturalized breeds. Although these pigs are found in small groups and are 
subject to inbreeding, these animals represent important genetic resources that need to be conserved 
considering future breeding programs. These data are preliminary, suggesting the need of application of other 
chromosomal markers for a better characterization of these naturalized breeds. 
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Abstract:  
Studies show that DNA methylation is involved in plant immunity, but little is known about how plants employ 
this epigenetic mechanism to adjust their responses to biotic stress, especially in plant interactions with 
hemibiotrophic pathogens such as Citrus-Phytophthora. The objective of this work was to verify the activation 
of the stress memory in the responses to infection by P. citrophthora in combinations scion/rootstock of citrus 
- seedlings of 'Pera' sweet orange and 'Tahiti' acid lime grafted in rootstock 'Rangpur' lime and 'Tropical' sunki 
mandarin formed from buds challenged by this pathogen. The methodology used was the inoculation with 
mycelium disc of P. citrophthora on rootstock stems, and buds from the scion of these plants were grafted 
onto new rootstocks to verify that these new seedlings they had memorized the stress and responded better to 
the infection of the pathogen. Results showed that in the combinations Pera/Rangpur and Tahiti/Tropical 
combinations, with variety more and less sensitive to the pathogen, the seedlings formed with buds challenged 
by this pathogen showed smaller lesion size on the stem and more intense frequency for the complete 
methylation and hemimethylation profile. The opposite reaction was observed in Tahiti/Rangpur, two more 
sensitive varieties, and Pera/Tropical, two less sensitive varieties, which showed a higher frequency of the 
hemimethylation and non-methylation profile. It is concluded that the scion/rootstock interaction influenced 
the response to infection caused by the oomycete and DNA methylation patterns, and combinations with more 
and less sensitive varieties challenged with the pathogen showed an improved response to infection.  
Palavras-chave: biotic stress; DNA methylation; epigenetics; oomycete; plant immunity 
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Abstract:  
Citrus plants are part of one of the most important fruit crops in the world in subtropicais countries. It is one 
of the most popular sources of tasty fruits that provide multifunctional bioactive compounds such as folic acid, 
fiber, vitamins and essential oils. The use of rootstock is important in citriculture to ensure a more uniform 
production and maintain the genetic characteristics of superior cultivars, adding agronomic value. However, 
the compatibility between the scion and the rootstock is necessary for the success of its cultivation. The 
rootstock influences the phenotype of the plants, their productivity, size and precocity, as well as the quality 
of their fruits and their resistance to abiotic and biotic stresses. Therefore, one way to overcome the problems 
caused by Phytophthora diseases would be the use of scion/rootstock combinations tolerant to the pathogen. 
In this sense, the objective of this study was to evaluate the correlation between phenotypic attributes of plants 
with 'Pera' orange [Citrus × sinensis (L.) Osbeck] and 'Tahiti' acid lime [C. × Tanaka latifolia (Yu.) Tanaka] 
grafted onto 'Indio' citrandarin ('Sunki' × 'English' trifoliata) rootstock inoculated with Phytophthora 
citrophthora. The study of correlation between phenotypic attributes contributes to plant breeding programs, 
in the selection of scion/rootstock combinations with desirable traits. The experiment was carried out in a 
greenhouse at Embrapa Mandioca e Fruticultura, in the municipality of Cruz das Almas, BA. The experimental 
design was completely randomized (DIC) with nine replications. The correlated characters were plant height 
(cm), diameter of the rootstock stem (mm), number of leaves and size of the lesion caused by P. citrophthora 
(mm2). The plants were inoculated with a disk of culture medium containing the mycelium of P. citrophthora, 
taken from colonies cultivated on eight-day-old carrot-agar medium, kept in a B.O.D greenhouse at 25 ºC and 
24 h of light. The discs were placed under the rootstock stem bark, this area was protected for about 15 days 
with moistened cotton and covered with adhesive tape. Lesion size evaluations were performed 60 days after 
inoculation, measuring the percentage of injured area under the bark in pixels using the ASSESS program. The 
data obtained in the phenotypic evaluations were submitted to Pearson's correlation coefficient analysis at 5% 
probability of error, with significance at the 1% level by the t test, using the Rcmd package in the R software 
(R Core Team Development, 2024). The results showed significant correlation coefficients between most of 
the evaluated characters, with exception between the stem diameter and the number of leaves. Of the evaluated 
characters, the one that presented the highest positive correlation with lesion size was the character plant height 
(r=0.3782). The highest negative correlation value with lesion size was number of leaves (r= - 0.3802). Thus, 
it is inferred that these correlations indicated that taller plants with fewer leaves in the scion/rootstock 
combinations evaluated are associated with larger lesions caused by P. citrophthora. 
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Abstract:  
Sugarcane (Saccharum spp.) is the crop plant with largest gross production worldwide, exhibiting 
unquestionable economic importance due to its applications in sugar and biofuel production. Despite numerous 
studies dedicated to exploring the genetic architecture responsible for determining complex traits in sugarcane, 
the polyploid and aneuploid nature of its genome (2n=100-120) presents a challenging obstacle to fully 
elucidate the associations between genotypes and highly quantitative traits, such as sucrose content. In this 
sense, we conducted a multi-omic investigation into the genomic regions associated with sucrose accumulation 
in sugarcane. Different omics resources were employed and evaluated through bioinformatics, traditional 
statistical modeling, machine learning and complex network methodologies. Two distinct plant materials were 
used in our study. Both of them were developed and cultivated at the Advanced Centre for Technological 
Research in Sugarcane Agribusiness. The first material consisted of a biparental population derived from a 
cross between the elite clone IACSP95-3018 and the commercial variety IACSP93-3046. The second material 
comprised a collection of diverse sugarcane genotypes, including wild germplasm accessions of Saccharum 
officinarum, Saccharum spontaneum, and Saccharum robustum, as well as traditional sugarcane and energy 
cane clones, along with commercial cultivars derived from Brazilian breeding programs. Genomic data from 
these experiments were obtained using a genotyping-by-sequencing (GBS) approach and through 
bioinformatics best practices, we identified single nucleotide polymorphisms (SNPs). As phenotypic data, 
measurements of soluble solids (Brix) and apparent content of sucrose (POL) were evaluated across various 
occasions and environments. Potential quantitative trait loci (QTLs) associated with sucrose accumulation 
were defined using traditional mixed-effect models as well as machine learning algorithms. Furthermore, 
RNA-sequencing (RNA-Seq) was performed on a set of culm samples of diverse genotypes. By comparing the 
gene expression profiles of sugarcane hybrids, S. spontaneum, and S. officinarum genotypes, we identified 
differentially expressed genes associated with distinct sucrose accumulation profiles. Finally, we integrated 
the genomic and transcriptomic findings using a RNA-Seq-based gene coexpression network. Based on GBS 
data, we identified a wide range of SNPs for both experiments. Such polymorphisms were associated with Brix 
and POL (after statistical correction for environmental contributions through mixed-effect models), thus 
allowing the identification of potential QTLs. By examining the genes neighboring these SNPs, we found 
important associated biological categories, such as carbohydrate metabolism and cell wall organization. 
Furthermore, our analysis of differential gene expression revealed notable genes involved in sucrose 
metabolism that exhibited statistically significant differential expression across samples. These genes include 
sucrose synthases and invertases. By constructing a gene coexpression network, we were able to integrate these 
genes, facilitating a comprehensive inference across various molecular mechanisms. We were able to identify 
groups of genes in the network that potentially cooperate in the molecular processes essential for sucrose 
accumulation. Notably, certain genes displayed a high number of connections (network hubs) and were found 
to be transcription factors and kinases of considerable importance. Our preliminary results serve as a significant 
source of information for biotechnology and plant breeding programs. In addition to providing valuable 
insights into the molecular mechanisms that govern the genetic architecture of sucrose accumulation in 
sugarcane, our genotype-phenotype association models also possess the potential to be employed for genomic 
selection. 
Palavras-chave: Gene coexpression networks; Machine Learning; Multi-omics; ;  
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Abstract:  
Dry seeds contain essential RNAs for germination called long-lived mRNAs that remain translatable for long 
periods, even if the seeds are exposed to stressful conditions. Seed RNA degradation has been investigated to 
be a marker of aging in seeds since it happens linearly, which could allow the detection of stages that not 
differed on germination power (GP). Methodologies that allow evaluating the level of total RNA integrity as 
RNA integrity number (RIN) could help the monitoring of long-term conserved seeds. This study aimed to 
evaluate GP and RIN of seeds lots of bean (Phaseolus vulgaris L.) aged artificially at 42°C for 0, 48, 96, 120, 
144 or 168 h. RNA of each aged period was extracted of 100 seeds (two biological replicas of 50 seeds each) 
using BioRad kit, with modifications in the protocol recommended by the manufacturer. Next, the RNA was 
diluted and assessed by electrophoresis using Agilent (Waldbronn, Germany) RNA 6000 Nano chips and the 
Plant RNA Nano assay (software version B.02.10,SI764) according to the manufacturer's protocols. Agilent 
2100 software was used to get electropherogram baselines and calculate RIN values. Statical analysis was 
perfomed comparing the aged periods with the control (0 h) [one-way ANOVA followed by Dunnett's test (P 
< 0.05)] and correlation for linear regression between the GP and RIN values using GraphPad Prism software. 
The results showed significant decrease (P < 0.05) of physiological quality by GP only from 120 h of artificial 
aging, while significant reduction (P < 0.05) of RIN was observed from 48 h of artificial aging. There was 
positive and significant (R2 = 0.6876, P = 0.0413) for linear regression between the GP and RIN values. These 
data suggest the RIN as a sensitive tool to detection of aging signs not detected by GP test. 
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Abstract:  
Sucrose synthase (SUSY) is one of the main enzymes that regulate sucrose metabolism in plants, catalyzing 
the reversible reaction of sucrose into glucose uridine diphosphate (UDP-glucose) and fructose and is involved 
in the process of synthesis and degradation of sucrose. It is of great importance in several metabolic processes 
such as: sucrose distribution, starch biosynthesis, cellulose synthesis in the cell wall and responses to abiotic 
stresses. Given its importance for plants, the present work aimed to identify and characterize the SUSY gene 
family in tomato fruits. Seven SUSY genes were identified in the tomato genome (SlSUSY1, SlUSY2, 
SlUSY3, SlUSY4, SlSUSY5, SlSUSY6, SlSUSY7), distributed on chromosomes 2 (SlSUSY7), 3 (SlSUSY6), 
7 (SlSUSY3 and SlSUSY5 duplicated in tandem), 9 ( SlSUSY4), 12 (SlSUSY1 and SlSUSY2). The analysis 
of the genetic structure of tomato SlSUSYs showed that the genes normally consist of 11 to 15 exons and 
present a CDS region (from coding sequence) varying between 771pb (SlSUSY2) and 2676pb (SlSUSY6). In 
the promoter region of these genes, regulatory cis elements were found in response to abiotic stresses, such as 
ABRE, MYBS, TC-rich repeats and G-Box. SlSUSY proteins contain between 256 and 891 amino acids 
(molecular weights ranging from 29.5 to 100.7 kDa) with isoelectric points (pI) estimated between 5.87 and 
8.42, with subcellular prediction of being found in the cytoplasm. All SlSUSY proteins showed two conserved 
domains of sucrose synthase and glycosyl transferase, which were suggested as typical signatures of tomato 
SUSY proteins. RNA-seq data showed that SlSUSY1, 4, 5 and 7 genes showed high transcriptional levels in 
the initial stage of fruit ripening, while the genes SlUSY2, 3 and 6 showed high levels of expression in the last 
stage of ripening, indicating that they possibly regulate sucrose metabolism in these two stages of tomato fruits. 
In the intermediate stage, the genes were down-regulated or did not show expression. This study is a pioneer 
in the identification and characterization of these proteins in tomato fruits. 
Palavras-chave: Solanum lycospersicum ; abiotic stress ; sucrose metabolism ; ;  
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Abstract:  
Urochloa humidicola is an important forage with an aptitude for regions with temporary flooding and low 
fertility. One of the challenges of the breeding program for this species is the occurrence of predominantly 
polyploid and apomictic genotypes, which limits its use in crossbreeding. So far, a single accession identified 
as sexual has been used as a female parent in crosses with apomictic genotypes to generate hybrids with high 
productivity, forage quality and resistance to pasture leafhoppers. Cytogenetic studies involving parents and 
hybrids are important, as they offer perspectives for understanding the genomic composition and affinity 
between species and monitoring genomic and chromosomal variations resulting from the formation of 
synthetic hybrids. Therefore, the objective of the study was i) to certify the chromosome number of the parents 
and respective hybrid and ii) to evaluate the pattern of genomic marking in the hybrid Hb 185 (U. humidicola 
H031 x U. humidicola H016-cv. BRS Tupi) through the GISH. The root tips were pre-treated with 
cycloheximide (88.9µmol), and the slides were prepared using the cell dissociation technique and air drying. 
For GISH was used the genomic probe of accession H031 of U. humidicola. The 18S rDNA probe from the 
Oryza sativa genome was applied as a GISH control. The probes were labeled with dig-12-dUTP and bio-16-
dUTP via Nick translation. Parental accessions H016 and H031 showed 2n=6x=36 and 2n=6x=36+1 
chromosomes, and genome sizes 4.40pg and 4.45pg (value 2C). The hybrid presented 2n=6x= 36 
chromosomes and 4.35pg of DNA. The results showed that the extra chromosome from the aneuploid parent 
was not transmitted to the progeny. The genomic probe of parental H031 marked 34 chromosomes, 
predominantly in the terminal and centromeric regions, but with some variations in the intensity and 
distribution of signals between chromosomes. The chromosome types in the Hb185 based on GISH markings 
were: i) 15 chromosomes with markings at the centromere and one of the terminal regions; ii) seven with 
centromeric and in the two terminal regions marks; iii) eight chromosomes showed only centromeric marks; 
iv) four had terminal marks, one of them double-terminal; v) two unmarked chromosomes. Among the six 35S 
rDNA positive chromosomes, three were co-located with signals from the gDNA probe of the parental H031. 
The two unmarked chromosomes come from the parental H016, and the other 16 chromosomes show regions 
of homology with the genome of H031. This set belonging to the genome of parental H016 probably includes 
chromosomes with exclusively centromeric signals and those carrying the 35S ribosomal site that did not show 
colocalization with the H031 gDNA probe. This GISH marking pattern in the Hb185 hybrid reflects the 
distribution of repetitive DNA in chromosomal regions. Tandem repeat fractions are the main DNA component 
that GISH detects, and uneven distribution of hybridization signals has often been observed in other species 
and hybrids with small and compact nuclear genomes. Future studies using simultaneous labeling with gDNAs 
from both parents will be extremely important to understand the genomic composition and relationship 
between the parental accessions and the respective hybrid. 
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Abstract:  
Genetic studies in ancestral diploid species such as Ipomoea trifida G. Don (2n=2x=30; x=15) can be used to 
leverage the understanding of the genetic architecture of traits of interest in economically important crop 
relatives like the autohexaploid sweetpotato [Ipomoea batatas (L.) Lam (2n=6x=90)]. In fact, I. trifida genome 
has been used as reference in sweetpotato studies and it can yield storage roots just like its domesticated 
relative. This study aimed to map quantitative trait loci (QTL) in an I. trifida M9×M19 full-sib progeny 
(N=210) for agronomic and morphological traits. The phenotypic evaluation was carried out for 188 progenies 
at the International Potato Center experimental station in San Ramón, Peru, in 2016 and 2017, under screen 
house and field conditions, respectively. The evaluated traits included leaf general outline (LEAFSHAP1), leaf 
lobes type (LEAFSHAP2) and leaf lobe number (LEAFSHAP3), leaf central lobe shape (LEAFSHAP4), 
number of leaves per plant (LEFTPP), plant height (PLANTH), vine internode diameter (VINDIA), mature 
leaf size (LFSIZE), petiole length (PETIOL), leaf appearance (LA), storage root dry (SRDW) and fresh 
(SRFW) weight, vine dry (VDW) and fresh (VFW) weight, number of the storage roots (NOSR), and leaf area 
index (LAI). Genotyping-by-sequencing was used to identify 21,314 single nucleotide polymorphisms (SNPs). 
After filtering 11 individuals (>50% missing markers) and 14,904 SNPs (>20% missing individuals, or highly 
distorted markers), a genetic map comprising 15 linkage groups (LGs), with 6,410 SNPs spanning 2,440.47 
cM, was built using Onemap R package. QTL analyses were carried out using the composite interval mapping 
approach for each year-trait combination separately using fullsibQTL R package. QTL search was performed 
every 1 cM by fitting up to ten cofactors per trait, except within a 20-cM window around the searched interval; 
1,000 permutations were performed to define the LOD score thresholds at 5% significance. Altogether, we 
found 61 QTL with LOD scores ranging from 6.10 (VFW-2016) to 35.29 (LEAFSHAPE3-2016). In 2016, 
there were three QTL for LEAFSHAP1, LEAFSHAP2, LEAFSHAP4, PLANTH, VINDIA, LFSIZE and 
NOSR each, two for LEAFSHAP3 and SRFW each, one for LEFTPP, LA and SRDW each, four for PETIOL, 
seven for VDW, and five for VFW. In 2017, there were two QTL for LFSIZE, SRDW, SRFW and LAI each, 
four for VDW, and five for VFW; no QTL were found for PETIOL and NOSR. The QTL were located on 13 
out of 15 LGs, mainly on LGs 3 and 12, with 11 QTL each. In addition, six QTL were mapped on LG 1, three 
on LGs 2, 9 and 13, one on LGs 4 and 14, two on LG 7, five on LGs 8 and 11, four on LG 10, and six on LG 
15. LGs 5 and 6 did not harbor any QTL. The results of this study can contribute to the advancement of genetic 
and genomic studies of I. trifida as well as help the application of marker-assisted selection in sweetpotato 
breeding programs targeting several markets such as in natura, industry, and ornamental ones. 
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Abstract:  
The lack of comprehension of trees adaptive dynamics in native forest ecosystems is an obstacle to predicting 
restoration outcomes. Omics tools can provide additional information to understand the molecular phenotype 
changes in response to in situ environmental conditions. In our study, we analyzed the transcriptome of 
Copaifera lucens Dwyer (Leguminosae Juss.) on two occasions: (1) by sampling leaves from young plants at 
the same ontogenetic stage in a greenhouse; (2) by sampling the same plants after transplanting them to sites 
in previously selected experimental landscapes in the Brazilian Atlantic Forest in southern Bahia. We obtained 
RNA samples from three biological replicates to each condition: greenhouse A "GA", greenhouse B "GB", 
forest A "FA" (remnants with 39.4% of forest cover), and forest B "FB" (remnants with 97.6% of forest cover), 
sampled in 2019 in greenhouse and 2021 in forest. A total of 12 cDNA libraries were sequenced on Illumina 
NextSeq2000 2 x 100 bp pair-end. We used a bioinformatics pipeline divided into steps: (i) pre-processing of 
libraries and transcriptome assembly; (ii) filtering transcripts showing similar sequences to plant sequences; 
(iii) making alignment of reads and normalizing the estimative of abundance of assembled transcriptome for 
each library; (iv) analyzing the differential expression among conditions requiring FDR ≤ 0.001, and p-values 
at most 1e-3 and at least 22 fold of difference among transcript expression in pairwise comparisons (v) 
performing the functional annotation by sequence similarity searching against PLAZA 4.5 protein database 
for eudicotiledons, as well as determination of the presence of conserved domains with InterProScan and GO 
terms (biological process "BP", molecular function "MF", and cellular component "CC") to each transcript 
using TRAPID 2.0 tool. The C. lucens transcriptome assembly resulted in 70,554 transcripts. Differential 
expression analysis revealed the occurrence of 2,411 transcripts (1,252 gene families - 792 single copy) 
differentially expressed. We observed 689 transcripts exclusively upregulated in FA, 115 in FB, 718 in GA, 
and 364 in GB. Overall, GO analysis showed 332 terms for GA (213 BP, 86 MF, and 33 CC), and 313 for FA 
(253 BP, 60 MF, and 10 CC), with the 27 GO similar terms among conditions, of these 24 terms to BP. We 
also observed contrasting BP responsibles to abiotic factors, such as "negative regulation of response to water 
deprivation" for GA, while in FA we observed process responsives to auxin, ethylene, acid jasmonic, and 
salicylic acid regulation, in salt stress, and water deprivation. GB showed 157 GO terms (119 BP, 29 MF, and 
9 CC), and FB showed 219 GO terms (182 BP, 23 MF, and 14 CC), sharing 89 terms among conditions, with 
83 terms to BP. Both showed similar pathways to abiotic responses, with FB showing specific process of 
"stomatal movement". Only FA and FB showed terms to biotic stress, such as defense response to virus and 
fungus. These are the first analyses with the same plants transplanted into experimental landscapes that will 
be deepened with omics and environmental data from different ecological perspectives.  
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Abstract:  
Climate change and population growth are pushing agriculture to situations of increasing biotic and abiotic 
stresses. The understanding of plant response mechanisms is key to the development of stress resilient crops. 
Rice and wheat are important crops in Brazil and in the State of Rio Grande do Sul. This State is the leading 
rice producer and the second largest wheat producer in the Country. Several abiotic stresses are identified in 
the rice crop, such as chilling, iron toxicity, salinity and more recently drought starts to become a problem. 
Improved wheat responses to drought would also generate novel alternatives for farmers. We have been 
investigating the molecular basis and the generation of mutants in rice and wheat for abiotic (cold and drought) 
tolerance. The understanding of molecular responses and the presence of WRKY transcription factors are part 
of our strategy to develop more resilient crops. 
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Abstract:  
The core collection of the Brazilian Maize germplasm collection (BMCC) with 300 accessions was established 
in 1999 to represent the genetic diversity of more than the 4000 accessions organized into four races: 
indigenous, old commercial, recent commercial and exotic commercial. This classification, based on 
morphology and geography could be enhanced or validated by genomic data to better clarify its genetic 
structure and diversity. An accession of outcrossed maize corresponds to a population with wide diversity 
among individuals. However, the analysis of several individuals per accession makes the process 
impracticable. To enable fast and precise genetic analysis of the core collection we adopted an alellotyping 
approach of pools of DNA, to estimate allele frequencies for a set of 3526 SNPs genotyped on the EMBRAPA 
65KMultispecies Infinium chip. We initially evaluated different methods of preparing DNA pools. For each 
of four accessions, DNA samples were extracted from each of 16 seedlings. These DNA samples were 
quantified by Nanodrop absorbance and Q-bit fluorescence. Three pool assembly treatments with four 
technical replicates were compared: (1) Pools of equimolar nanodrop measured DNA; (2) Pools of equimolar 
Q-Bit measured DNA; (3) Direct DNA extraction of bulked leaf samples weighed to the nearest 0.1 gram. The 
root-mean-square deviation (RMSD) was used to quantify the difference between the allele frequencies 
estimated from the pooled sample and the true values calculated from genotype data of the same 16 individuals. 
Allele frequency estimates for the pools were obtained by the GenomeStudio B-Allele Frequency (BAF), a 
measure used in SNPchip-based analysis of CNVs (copy number variants) in human cancer. BAF is a 
normalized measure of the allelic intensity ratio of the two SNP alleles (A and B). BAF near 1 or 0 indicates 
the complete absence of one of the alleles (AA or BB), and intermediate BAF values can be precisely estimated. 
Surprisingly, the treatment providing the lowest RMSD was the bulked leaf extraction method with an average 
RMSD across the accessions and replicates of 5.7% against an RMSD of 6.6% for nanodrop and 8.4% for Q-
bit. DNA pools from bulked leaf samples were genotyped for 287 BMCC accessions, and two up to four 
biological replicates for 64 of them to evaluate reproducibility. Reproducibility among technical replicates was 
assessed by Wright's fixation index (Fst) across all 3526 SNPs. The average Fst between replicates across the 
64 accessions was 0.0047 indicating that accurate estimates can be obtained with minimal sampling error. A 
k-means clustering based on Fst among all 287 accessions (Fst from 0.0017 to 0.57) detected six genetic groups 
in the BMCC also visualized in a dendrogram. Matching between these groups and the originally intended 
subclassifications of the BMCC, including landraces, introductions and improved material, as well as tropical 
or temperate and the four grain types (pop, flint, floury, dent) is currently underway. In a follow-up study we 
will use alellotyping to study 200 indigenous Brazilian maize varieties to understand their divergence, structure 
and potential genomic signatures of domestication. 
Palavras-chave: Germplasm; Alellotyping; SNPs; Zea mays; Genetic diversity. 
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Abstract:  
Plants are sessile organisms that developed a sophisticated regulatory network, capable of coordinating gene 
expression at meristematic zones, as a way of survival in response to environmental conditions. The 
understanding of the molecular mechanisms that connect the regulation of plant development to stress 
situations is pivotal for obtaining plant varieties which may contribute to agricultural sustainability. Our group 
has identified, in model plant Arabidopsis thaliana, the ABAP1 regulatory network, which modulates the cell 
cycle in response to environmental stimuli. Different proteins that interact with ABAP1 were identified by two 
hybrid assay, including a protein with a yet unknown function. Previous studies by the group have shown that 
silencing this gene leads to a greater vegetative development and seed production, in addition to tolerance to 
stress due to water deficit. As a way of characterizing the molecular and biochemical mechanisms that lead to 
increased biomass in knockout mutants for this gene (mutko), differentially expressed genes (DEGs) were 
identified from transcriptomic analysis via RNA-Seq. A total of 20 libraries (three biological replicates) of 
wild-type and mutant plants were previously constructed and sequenced in two different tissues (shoot and 
root), in two stages of development, 11 and 35 days after germination (DAG), representing the juvenile and 
reproductive stages. 300 DEGs were identified in 11 DAG roots (157 induced/143repressed), 537 DEGs in 35 
DAG roots (223 induced/314 repressed) and 514 DEGs in 35 DAG shoot (114 induced/400 repressed). In this 
work we aimed to identify DEGs that showed a conserved pattern of reduced expression both in shoots and 
roots of the mutant plants, in the two developmental stages. These "constitutively" DEGs with reduced 
expression might possibly be part of pathways and/or mechanisms directly regulated by the gene in question 
and could be involved in regulating the phenotype observed in mutko plants. We have selected for further 
analyses four genes (DEG1, DEG2, DEG3, DEG4) that have already been categorized in the literature as being 
part of lipid metabolism and cell cycle. Through DNA genotyping by PCR, homozygous individuals of the T- 
DNA insertion mutants related to the four selected genes were identified and are being phenotypically and 
molecularly analyzed. Preliminary analyses of knockout and knockdown mutants of the DEG4 gene showed a 
trend towards an increase in the number of leaves and area of the rosette, in addition to greater productivity 
and number of siliques. The results suggest that, to meet their metabolic needs, mutko plants might trigger a 
transcriptional reprogramming of different genes, possibly silencing some regulators of the lipid pathway. It 
could result in a shift to other metabolic pathways, such as proteins, which are directly related to the phenotype 
of increased productivity observed in mutko plants. Finally, the data suggests that adaptations in cell division 
rates and metabolism may participate in mechanisms that lead to better growth, development, and better 
adaptation to the environment. 
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Abstract:  
Sugarcane (Saccharum spp) is a used to produce sugar and bioethanol, a renewable energy source that has a 
growing global interest since it can help to mitigate the effects of the greenhouse gasses emissions. Therefore, 
the development of new biotechnological tools for sugarcane improvement is of utmost importance. CRISPR-
based genome editing and its variants, such as base editing, are promising approaches to accelerated trait 
development without the introduction of exogenous DNAinto the plant genome. Nonetheless, CRISPR genome 
editing in sugarcane with canonical Cas9 protein is still incipient. Additionally, the application of base editing 
employing deaminase fused Cas9 nickases (nCas9) for single base conversion has not been reported in 
sugarcane yet. In the present work, we developed a set of constructs for CRISPR genome editing in sugarcane. 
Specifically, binary vectors bearing the canonical SpCas9 and cytidine deaminase fused to nCas9 (TargetAID) 
were built on our previously reported pGVG vector, a construct that drives high transgene expression in 
sugarcane. Additionally, the pGVG-Cas9 and pGVG-TargetAID vectors also contain a Gateway cloning 
cassette which is used for single guide RNA (sgRNA) expression units insertion. Vectors obtained from the 
MoClo CRISPR/Cas Toolkit for Plants (Addgene, USA) were used for polycistronic gRNA assembly with a 
tRNA multiplexing strategy. Importantly, we modified the provided vector toolkit to allow the assembly of 
sgRNA expression units with a RNA polymerase II promoter (pZmUBI) to increase sgRNA expression. The 
ScPDS gene was chosen as a proof-of-concept target, since its knockout causes an easily visually detectable 
bleached/albino phenotype. Accordingly, two sgRNAs were designed and successfully assembled into pGVG-
Cas9 and pGVG-TargetAID knockout, aiming classical indels or premature stop codon insertion through 
cytidine base editing, respectively. Moreover, both constructs were successfully transformed into the SP80-
3280 sugarcane variety and 661 transgenic events were obtained. Surprisingly, we observed a very low rate of 
bleached/albino phenotypes among the transgenic events with only a single plantlet presenting this feature. 
Currently, the obtained pGVG-Cas9-PDS and pGVG-TargetAID-PDS transgenic events are being screened 
by PCR for genomic deletions (approximately 300bp) and by PCR-restriction enzyme (PCR-RE) for single 
base conversion detections, respectively. Afterwards, next generation sequencing (NGS) will be employed for 
detailed analysis of editing efficiencies by conventional indels and by cytidine base editing conversion in the 
ScPDS gene. Therefore, we provided a vector set for CRISPR based genome engineering in sugarcane based 
on classical indels and on cytidine base editing thus presenting the initial steps of a genome editing pipeline 
development for sugarcane improvement. 
Palavras-chave: CRISPR; deaminase; sugarcane; Phytoene desaturase;  
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Abstract:  
Butia is a genus of palm tree (Arecaceae) autochthonous to South America. The genus comprises subtropical 
palms that occur in South America, with distribution in Brazil, Paraguay, Uruguay and Argentina. In southern 
Brazil, Butia odorata (Barb.Rodr.) Noblick is mainly distributed in the coastal plain of Rio Grande do Sul 
state, where the species is recognized as of high economic and social importance. However, B. odorata is 
severely threatened to extinction due to intense extractivism, cattle grazing, agricultural practices and 
urbanization. Besides the endangered extinction risk, little academic knowledge about the species has been 
produced so far. Using morphometric data of fruits separated by progenies, we investigated the phenotypic 
variation of one introduced population of B. odorata from Venâncio Aires - Rio Grande do Sul, over three 
consecutive years. The progenies were measured for fruit area, perimeter, width, and length, using scaled 
photographs and the SmartGrain software. Due to high positive correlations among these variables, we 
stablished only the fruit area analyses. We partitioned the phenotypic variation of fruit area, into genotypic and 
environmental components. Statistical analyses (ANOVA and REML) showed evidence of genotypic 
variation, accounting for 31.5% of the total variance. Also, there was a strong environmental component 
leveled up to 52% of the total variance. Yet, significant genetic variation was found among genotypes within 
each year, and there that produced fruits over the three years demonstrated mean area with a similar trend over 
the period. That is, the genotype with the highest mean area kept that tendency during the three years, and so 
did other genetic materials. Our study suggests that the genetic factor existing in Butia fruit biometry can play 
an important role in breeding programs. The use of the fruit area trait in Butia breeding programs could be 
valuable for selecting superior genotypes. Moreover, it may drive conservationists to carefully consider the 
variation in in situ and ex situ practices. 
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Abstract:  
Polyploidy plays a crucial role in the diversification and speciation of angiosperms, affecting several 
morphological, ecological, physiological and reproductive attributes of species. Within Iridaceae 
(Asparagales), Herbertia lahue (Molina) Goldblatt comprises three cytotypes already reported: diploid (2n = 
2x = 14), hexaploid (2n = 6x = 56) and octaploid (2n = 8x = 56), which show slight variations in floral 
morphological characters that allow identification of cytotypes in the field despite their very similar vegetative 
morphology. Cytotypes are found in sympatry in nature, but there is no data about reproductive isolation 
among them, as well as about the reproduction mode of diploid individuals and aspects related to pollen grains, 
such as viability and quantity. The study aims to answer the following questions: i) could variations in 
morphological traits be a reflection of different levels of ploidy? ii) does ploidy level affect the quantity and 
viability of pollen? iii) is there reproductive isolation among cytotypes? iv) is there a connection between the 
mode of reproduction, floral morphology and pollen characters for each cytotype? To address these questions, 
a multidisciplinary approach was used, including cytogenetic methods, pollen viability and quantification 
analyses, morphometric analyses of floral and vegetative characters and reproductive biology experiments that 
employed natural pollination treatments, manual pollination for crossbreeding between cytotypes in both 
directions and self-pollination experiments. Cytogenetic analyses confirmed the existence of the three H. lahue 
cytotypes that had been previously reported. Univariate morphometric analyses identified 10 characteristics 
that differed statistically among cytotypes, but only two clusters were observed in multivariate analyses, one 
consisting exclusively of diploid individuals and the other of polyploids. However, complementary box plot 
analyses enabled the identification of three floral characteristics that differ among polyploid cytotypes in 
populations, corroborating field observations. Pollen analyses show high and similar viability of pollen grains 
among all cytotypes, with diploids exhibiting a significantly larger quantity of pollen grains compared to other 
cytotypes. Manual pollination experiments demonstrated viable fruit and seed formation through crossing 
between polyploid cytotypes in both directions, but reproductive barriers in crossing between diploids and 
polyploids prevented fruit production or seed germination. Moreover, no fruit was obtained from diploid 
cytotype self-pollination. The results suggests that H. lahue cytotypes are well established in nature, probably 
exhibiting high meiotic viability according to pollen analyzes for viability, although they have followed 
different evolutionary paths: the diploid cytotype, self-incompatible, with a large quantity of pollen and floral 
morphology that favors cross-pollination, with elevated stamens that make it difficult for pollen grains to reach 
the stigma of hermaphroditic flowers, and the polyploid cytotypes, self-compatible, with lower pollen quantity 
and a tendency towards self-fertilization. 
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Abstract:  
The genus Copaifera comprises pantropical forestall tree found mainly in Amazon, Atlantic forest, and 
Cerrado biomes. Copaifera oleoresin is knowledge its ethnopharmacological uses, but also employed great 
utility in the pharmaceutical and cosmetic sectors. Copaifera lucens Dwyer (Leguminosae Juss.) is a endemic 
species of the genus to Brazilian Atlantic Forest, suitable for ecological restoration. In order to facilitate 
biological, biochemical, and molecular inquiries into Copaifera genus species, we took advantage of High 
Throughput Sequencing (HTS) to perform de novo transcriptome assembly of C. lucens. We obtained RNA 
samples from two leaves from three young plants of different conditions: (1) greenhouse, (2) forest, and (3) 
deforestation forest. Total RNA were extracted from each sample using RNA purification kit, following the 
manufacturer's recommendations. The integrity and quantity of RNA were confirmed by Agilent 2100 
Bioanalyzer. 12 cDNA libraries were built and sequencing by Illumina NextSeq2000 2 x 100 bp pair-end. The 
RNA samples of C. lucens had 53 ng/µl/ rRna ratio 2.5/ score bioanalyzer 7.0 for libraries of forest 
deforestation; 36 ng/µl, rRna ratio 3.2/ score bioanalyzer 8.5 for libraries of forest; 112 ng/µl, rRna ratio 2.2/ 
score bioanalyzer 7.4 for greenhouse. We used a bioinformatics pipeline for assembly divided into steps: (i)pre-
processing of libraries filtering reads by quality using the FastQC (v0.11.5), and adaptors trimming with 
Trimmomatic v.0.32; (ii)de novo assembly of the transcripts using Trinity v.2.4.0 software by selecting one 
sample of each condition to enhance the identification of rare transcripts; (iii)prediction of candidate coding 
regions and filtering of transcripts with similarities to plant sequences in the PLAZA 4.5 protein database for 
eudicots, using the TransDecoder, Diamond and Kaiju tools; (iv)completeness analysis with Benchmarking 
Universal Single-Copy Orthologue (BUSCO) tool suite, and estimative of gene space completeness by 
representation of gene families(GF) using TRAPID 2.0 tool; (v)functional annotation of transcripts with 
InterProScan and identification of potential metabolic pathways by performed BlastKOALA. The raw reads 
totalized 137,623,396 sequences after pre-processing. Transcriptome assembly resulted in 215,493 contigs, 
and after filters, 70,554 (32.74%) transcripts with N50 of 2314 bp and a total number of bases in transcripts of 
120,872,950. The average transcript length was 1713.2 bp. The average ORF length was 722.9 bp, with 73.4% 
of ORFs having start codon, 84.7% ORFs with stop codon, and 26% of transcripts showing putative frameshift. 
Of note, 42.8% of transcripts were successfully annotated in full-length, 18% presented quasi full-length 
annotation, and 39.2% were partially annotated. The completeness analysis with BUSCO showed 90% of 
complete (30.5% single-copy, and 59.5% duplicated), 1.4% fragmented, and 8.6% missing BUSCOs to 2326 
groups to eudicots_odb10 database. We observed 7355 GF, and the completeness to taxonomic level showed 
score of 0.968, with 6132 GF to 6292 to phylogenetic clade of the eudicotyledons. The transcripts best hits 
were distributed among different species, which top 3 were Glycine max(26.3%), Cajanus cajan(15.1%), and 
Arachis ipaensis(9.5%) . We observed 6852 protein domains into C. lucens transcriptome. 14,206(22% of total 
entries) transcripts were annotated to KEGG database with pathways to primary, and secondary metabolites, 
and fatty acid biosynthesis. 
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Abstract:  
Brazil is responsible for annually producing about 11 to 13 million tons of rice (Oryza sativa L.), a cereal of 
great economic importance, and in the Brazilian Northeast, the production of red rice stands out. However, 
abiotic factors, such as water deficit due to drought, have negatively influenced the production of this grain. 
To minimize damage and maximize production, biotechnological tools have been used, such as plant growth 
promoting bacteria (PGPB) and molecular memory modification. Thus, the present work aimed to analyze the 
activation of memory controls in red rice plants inoculated with Gluconacetobacter diazotrophicus under 
recurrent water stress. Initially, inoculation was carried out using the PAL5 strain of G. diazotrophicus using 
the 405 EMBRAPA Meio Norte red rice cultivar, consisting of two conditions, non-inoculated seeds and 
inoculated seeds, after the process they were propagated. Subsequently, the plants were subjected to three 
conditions of water stress: daily irrigated; water deficit for 15 days in the vegetative phase (V3) and water 
deficit for another 15 days in the reproductive phase (R3); and plants cultivated under water deficit for 15 days 
in the reproductive phase (R3). The physiological, biochemical, and molecular responses involved in the 
defense process against drought and the rice/G. diazotrophicus interaction were analyzed. The combination G. 
diazotrophicus inoculation and recurrent water deficit presented polymorphic alterations of epigenetic marks 
(54% hypomethylation) and hormonal profiles (increments above 35%). Upon successive drought events, the 
G. diazotrophicus inoculation and recurrent water deficit combination presented acclimatization characteristics 
that enable higher tolerance to water deficit by increasing transpiration (25%), stomatal conductance (32%) 
and photosynthetic rate (35%), which in turn may have facilitated the whole plant survival. Besides providing 
comprehensive data on the red rice/G. diazotrophicus interactions upon successive stress events, this study 
brings the first dataset suggesting that epigenetic alterations in rice plants triggered by recurrent water deficit 
lead to improved drought tolerance in this crop species. 
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Abstract:  
The Atlantic Forest is considered one of the most biodiverse forests with a high degree of endemism, making 
it an important global hotspot. However, environmental fragmentation caused primarily by land use processes 
threat the conservation of its biodiversity including that at genetic level. Several tree species are affected by 
these anthropic activities, including juçara (Euterpe edulis Martius), an endemic palm tree from the Atlantic 
Forest with high ecological importance. Its fructification occurs during times of scarcity and serves as food for 
various species. Despite its significance, E. edulis populations have been drastically reduced due to 
environmental fragmentation, which alters the spatial and temporal distribution of individuals, leading to their 
genetic structuring. Thus, investigating the effects of environmental fragmentation on the genetic diversity of 
E. edulis is essential for its conservation and mitigation of deleterious consequences. The aim of this study was 
to evaluate the genetic diversity of E. edulis populations at different points in the Atlantic Forest using data 
obtained from microsatellite molecular markers and relating it to the fragmentation process in this biome. 
Forest cover data were obtained from land use and land cover dynamics using the Map Biomes platform. The 
study utilized data collected by the Conservation Genetics Group (UESC) from 253 adult individuals and 276 
seedlings distributed in nine populations located in different points of the Atlantic Forest in southern Bahia, 
comparing less fragmented (T0) and more fragmented (T1) landscapes. DNA extracted from leaf tissue and 
13 microsatellite loci developed for the species were used for genetic analyses. The degree of relatedness 
among populations was assessed using the Lynch and Ritland (1999) estimator in the Demerelate package. 
Statistical analyses were conducted in the R environmental, and for landscape analyses, and fragmentation 
metrics, classified images for the years 2006 and 2013 available on the Map Biomes platform. The results 
showed that lower edge density was associated with lower relatedness levels, and larger fragment areas were 
linked to higher allelic richness. These findings indicated a decrease in allelic richness and an increase in the 
degree of relatedness among individuals across generations. If these indices continue to decline, the chances 
of genetic drift in these populations may increase. Therefore, these results can be used to implement landscape 
plans and management strategies aimed at reducing the negative effects of fragmentation on genetic diversity 
parameters of E. edulis.  
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Abstract:  
Butia odorata (Barb. Rodr.) Noblick and B. catarinensis Noblick & Lorenzi, both beloging to Arecaceae 
family, are palms of ecological and economical significance in subtropical areas of South America. B. odorata 
range of distribution encompasses an area from northern Uruguay to the northern coast of Rio Grande do Sul 
state in Brazil. B. catarinensis occurs in a narrow area from the northern coastal region of Rio Grande do Sul 
to the south coast of Santa Catarina state. Both palms are recognized as distinct species due to a few major 
traits. While B. odorata individuals can reach more than 10m in height, B. catarinensis usually do not exceed 
3m. Moreover, a few fruit biometrical traits have been used to describe differences between the two palms. B. 
odorata fruits tend to be much more circular and bigger than the fruits of B. catarinensis in their environments 
of origin. Both species are endangered, as intensive agricultural practices and urbanization have converted 
larger populations in small relicts across they entire range of distribution. Our group has been devoted to 
unraveling the phenotypic variability for fruit biometric traits across natural and cultivated sites of both species, 
as well as investigating the genetic variation based on SNP markers. Using SmartGrain software, several 
progenies of cultivated and natural populations of both species were phenotyped for fruit area, longitudinal 
and transversal length, perimeter and the percerntage of cicularity of each fruit in each progeny and site. While 
fruits of B. odorata are larger than B. catarinensis in average, boxplot charts combined with violin plots clearly 
show a wide range of phenotypic variability in both species. Not necessarily larger and more circular fruits 
belong to B. catarinensis. After deriving the components of phenotypic variation for biometric traits using 
linear mixed models, and pondering species and/or collection sites as contributing factors, variation seems to 
be highly influenced by collection sites despite the species that are considered. By the fundamental premise of 
the biological species concept, we believe that both taxa actually belong to a single species. To further 
investigate that, a study of the genetic diversity of remnant sites of both taxa using genotyping-by-sequencing 
is being conducted. Comprehending the genetic diversity and structure of these populations will enable 
proposals of further policies for their conservation and breeding. It is critical that all possible measures are 
taken into consideration for conserving such endangered and important species. 
Palavras-chave: Conservation genetics; Population decline; Phenotypic variance components; ;  
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Abstract:  
Macaúba (Acrocomia aculeata) is a non-domesticated neotropical palm that has been attracting attention for 
economical use due to its great potential for oil production, comparable to the commercially used oil palm 
(Elaeis guineenses). This palm has an annual production, and its fruit harvest occurs without the destruction 
of the plant, allowing for sustainable management. Besides, it can be used in integrated Crop-Livestock-
Forestry systems, preventing devastating effects on the environment. With genetic improvement, oil and 
biofuel production can increase and make this species more competitive. However, that requires an 
understanding of the genetic architecture of the agronomic traits. For instance, the discovery of associations 
between quantitative trait loci and economically important traits represents an advance toward understanding 
its genetic architecture and can contribute to accelerating the macaúba domestication. In this context, single-
trait and multi-trait GWAS models were performed to identify candidate genes related to oil production traits 
in macaúba. We randomly selected 201 palms from a natural population and collected phenotypic data in two 
years of production. Phenotypic measurements of 13 traits involved with fruit production, processing, and pulp 
oil content were obtained, and data analysis was performed using a mixed linear model. Genotyping was 
performed with SNP markers, following the protocol of genotyping-by-sequencing. The SNP calling was 
performed using three different strategies since macaúba does not have a reference genome: using i) de novo 
sequencing, ii) the Elaeis guineenses Jacq. reference genome and iii) the macaúba transcriptome sequences. 
The quality control of the SNP data was performed considering minor allele frequency ≥ 0.01, a maximum of 
30% of missing data per locus, and 45% of missing data per individual. Missing data was inputted with the 
software Beagle 5.3. Single-trait analysis was fitted using five different models from GAPIT in the software 
R, while multi-trait analysis was fitted using a multivariate stepwise method implemented in the software 
TASSEL. Multi-trait analyses were conducted in all pairwise trait combinations. Results showed statistically 
significant differences in all phenotypic traits studied, and heritability values ranged from 63 to 95%. Genetic 
correlation between traits ranged from -0.47 to 0.99. Gene annotation in Blast2Go detected 15 candidate genes 
in seven phenotypic traits in the single-trait GWAS, ten in the oil palm genotypic dataset, four in the de novo 
dataset, and one in the transcriptome dataset, in the multi-trait GWAS, four candidate genes were detected in 
ten traits combination. Gene mapping for the candidate genes identified similarities with Elaeis guineensis and 
Phoenix dactylifera. Candidate genes are responsible for metal ion binding and transport, protein 
transportation, DNA repair, and other cell regulation biological process. We provide new insights on genomic 
regions that mapped candidate genes involved in macaúba oil production phenotypes. These potential 
candidate genes need to be confirmed for future targeted functional analyses and multi-trait associations need 
to be scrutinized to investigate the presence of pleiotropic or linked genes. Associated markers to the traits of 
interest may be valuable resources for the development of marker-assisted selection in macaúba for its 
domestication and pre-breeding. 
Palavras-chave: Neotropical oil palm; associative mapping; multi-trait associations; oil content; biofuel 
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Abstract:  
Transposable elements (TEs) are part of a plant genome capable of autonomous expression when preserved. 
They can move into genomes to occupy new positions, including gene or non-gene regions. Their functioning 
can affect gene sequences and its expression by spacing the genes or interrupting them, and the size of the 
genome could also be affected by deletion or sudden growth. There are two large superfamilies of LTR 
retrotransposons in plant genomes: Copia and Gypsy, which differ in the order of the Integrase gene in the 
polygenic chain. Each superfamily has different families and lineages. Apparently, this large fraction of TE 
indicates that there was intense activity of these elements in the evolution of the sunflower genome. The 
objective of this study was to identify and annotate TEs of CRM lineage, which may exhibit molecular 
signatures for centromeres in H. annuus. For that we analyzed the set of TEs from a genome sequenced by 
PacBio and obtained from NCBI database (GCF_002127325.2). We identified autonomous and non-
autonomous members of the CRM lineage using the EDTA tool, and produced a phylogeny tree and annotated 
of the main CRM elements (Chromovirus clade). CRM members seem to be associated with centromeres 
because they have chromodomain and CR-motif sequences, which have an affinity for centromere H3 histones. 
The sunflower genome is organized in seventeen chromosomes, which the pseudochromosomes assembled. 
This bioinformatics analysis made it possible to identify transposable elements of high fidelity, including the 
identification of important parts, such as reverse transcriptase (RT). It was important to classify all elements 
from a phylogenetic point of view. We also used the Inpactor tool to classifies autonomous and non-
autonomous elements, and for that we used as filtering criteria the presence of a conserved RT (>200 bp) and 
whole sequence size (>4000 bp) parameters. 123 CRM elements were found, in which 64 were identified as 
possibly autonomous. To check wheter TEs were autonomous or not, we have used the GetORF tool in the 
complete TE sequence, where sequences smaller than 900 amino acids were discarded. The set of RT 
sequences had been extracted again from each element and they were aligned using Clustalw to produce a 
phylogenetic tree. The CRM members were grouped in eight clades in which one representative of each was 
annotated, using the NCBI-CDD (Conserved Domain Database) and Dotter b/l tools. These elements presented 
about 5,000 base pairs length, all with the correct order of the genes in the polygenic chain. The search for the 
chromodomains was made using Blast with two databases obtained from NCBI. We concluded that sunflower 
genome presents a big variety of transposable elements, concealing with literature, where most of them are 
Gypsy. The CRM was poorly accumulated in the sunflower genome and, in addition, chromodomains and CR-
motifs were not identified in these sequences, i.e., with no signatures for centromere region. This indicates that 
they can be dispersed along chromosomes and not placed in proximal blocks. 
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Abstract:  
Genetic competition effects play an essential role in plant and animal breeding. The competition models 
expand the classical quantitative genetic model in which the genotype's total genotypic value (TGV) comprises 
its own genetic merit (i.e. direct genetic effects - DGE) plus the indirect genetic effect (IGE) that each 
individual exerts over its neighbors. This study aims to estimate indirect genetic effects parameters and the 
IGE impact on the response to selection for forest yield in tree breeding. We used a clonally trial of Eucalyptus 
urophylla × Eucalyptus grandis hybrids in a randomized complete block design with 24 replications, containing 
a single tree per plot evaluated for mean annual increment at 3 and 6 years. Our methodology accounted for 
spatial variability and interplot competition that can contribute to the total heritable variance and response to 
selection in forest trials. Our results showed the IGE was significant for both ages, being higher at 6 years. By 
accounting for IGE, for mean annual increment, the total heritability decreased 39 and 44% for 3 and 6 years, 
respectively. Thus, IGE should be accounted for when predicting the genotypic values. We also proposed a 
workflow that uses direct and indirect genetic effects to predict the mean value of clonal composite 
combinations and to select the one with the highest yield. 
Palavras-chave: Plant Breeding; Quantitative Genetics; Mixed Model; ;  
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Abstract:  
Maize is a strategic crop in Brazil and the most produced cereal in the world, being used for human food, 
animal feed and industrial purposes. Maize is largely cultivated under acid soils where ionic forms of aluminum 
(Al) damage the root system, impairing water and mineral nutrients uptake. A few genomic regions and the 
gene ZmMATE1 were identified controlling Al tolerance in maize. In our current work, a new F2 population 
of 280 individuals derived from two contrasting maize lines L228-3 (Al tolerant) x L53 (Al sensitive), was 
used to map genomic regions associated with Al tolerance. The F2 individuals were phenotyped for Al 
tolerance in hydroponics based on the inhibition of root growth by Al and genotyped with a ZmMATE1 KASP 
marker (Kompetitive Allele-Specific PCR) and with SNP markers (Single Nucleotide Polymorphisms) 
developed with Illumina Infinium iSelect technology. The genetic map was composed of 477 mendelian SNP 
markers and the allele-specific marker for the ZmMATE1 gene, covering 1152.95 cM along the 10 maize 
chromosomes. QTL mapping was performed by multiple interval mapping using the QTL Cartographer. Five 
Al tolerance QTLs were mapped on chromosomes 1, 5, 6, 7 and 9, as well as three epistatic interactions, which 
explained 47.8% of the total phenotypic variation. The QTL qALT6 was mapped on chromosome 6, explaining 
24.9% of Al tolerance and co-localized with the previously described ZmMATE1 gene. The expression pattern 
of ZmMATE1 evaluated in the parental lines, revealed that this superior allele was induced by Al in the root 
tip of L228-3, similarly as found in the Cateto Al237. However, the presence of only one copy of ZmMATE1 
in L228-3 differed from the three copies of this gene in the Cateto Al237, suggesting that L228-3 has a new 
allele of ZmMATE1 that confer Al tolerance in maize. The second Al tolerance QTL with large effect was 
mapped to chromosome 9 (qALT9), explaining 7.5% of the trait, and presented epistatic interaction with 
qALT6. This genomic region may harbor important candidate genes controlling ZmMATE1 expression that will 
be target for future studies. The other QTLs presented minor effects, epistatic interactions and were mapped 
in new genomic regions, which can also reveal new candidate genes to improve Al tolerance in maize. 
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Abstract:  
The oil palm or Elaeis guineensis is a perennial plant of the Arecaceae family, originating in the plains of West 
and Central Africa, mainly along the Atlantic coast of Cape Verde and Angola. Currently, its production is 
responsible for 46% of the world's edible oils. It still has a wide range of participation in the production of 
cosmetics, food and biofuels. Despite the high profit, agricultural production is currently still very much linked 
to the use of chemical fertilizers on a large scale. Being practically indispensable for the practice of this culture, 
leading to increased costs and environmental damage. The search for an increase in agricultural productivity, 
added to the development of deeper knowledge about the relationships between plants and microorganisms, 
led to the development of new technologies that make use of this knowledge to increase plant production. This 
work aimed to carry out a survey of the biodiversity of bacteria found in oil palm roots that have potential to 
promote plant growth. Plant samples were obtained from Marborges plantations in the municipality of Moju 
in Pará. The criteria used for selection were: the specimen should be a member of the Elaeis guineensis species 
and present healthy aspects. From the samples collected, 80 isolates of the bacteria present in the roots of palm 
oil were obtained, of which only 40 managed to be replicated and preserved in glycerol. The isolated colonies 
were observed for the production of chemical indicators of plant growth promotion, such as ACC deaminase 
enzyme activity, phosphate solubilization test and detection of genes for the nitrogenase enzyme. It was 
possible to observe that 10 isolates showed a positive result for the qualitative test of the ACC deaminase 
enzyme, 15 isolates had a percentage above 200% of phosphate solubilization and 8 isolates presented the 
nifH3 gene, thus indicating the potential application for the promotion of plant growth. 
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Abstract:  
Huanglongbing (HLB) is one of the most important and devastating citrus diseases, being considered a threat 
to the citrus industry worldwide. HLB is caused by the Gram-negative bacteria Candidatus Liberibacter spp., 
which proliferate within phloem sieve elements and trigger HLB symptoms by obstructing the transport of 
phytoassimilates along the plant tissues and organs. Since there are no HLB-tolerant or resistant sweet orange 
(Citrus sinensis) varieties, this disease leads to significant economic losses in citrus industry. Hence, there is 
an urgent need for the development of novel C. sinensis varieties displaying this phenotype. Therefore, genome 
editing targeting genes involved in susceptibility or arising of symptoms could be a suitable strategy to 
inactivate them by genomic silencing. However, even precision breeding tools such as CRISPR/Cas systems 
remain worrying regarding biosafety issues when using plasmid-based approaches, especially for perennial 
species, in which elimination of transgenes encoding the editing machinery is unfeasible through traditional 
breeding techniques. Thus, with the advent of DNA-free strategies for CRISPR/Cas-mediated gene editing and 
its successful use in citrus protoplasts, it turned possible to generate transgene-free sweet orange varieties 
containing indel-triggered mutations without the persistence of CRISPR/Cas components in the host cell. 
Based on this, our aim is to generate an HLB-tolerant and transgene-free variety through CRISPR technology 
by employing ribonucleoprotein (RNP) strategy. In this way, we have designed sgRNAs targeting conserved 
regions of the C. sinensis Sieve Element Occlusion c (CsSEOc) gene, which is known to encode P-protein 
subunits that are overexpressed during HLB infection and block translocation of sap nutrients. sgRNAs 
designed for SpCas9 and LbCas12a were retrieved by CRISPOR tool and no potential or critical off-target 
sites were predicted by Cas-OFFinder server. sgRNAs were chemically synthesized and optimized with 2'-O-
methyl and phosphorothioate chemical modifications at the first three 5'- and 3'-terminal RNA residues to 
ensure sgRNA stability against degradation by hydrolysis and nucleases. Additionally, sgRNA scaffold was 
optimized for SpCas9 aiming the enhancement of gene editing efficiency. SpCas9 and LbCas12a were 
commercially obtained and coupled to their sgRNA to assemble RNPs, whose target-specific activity was 
validated through in vitro cleavage assay. For this, a PCR amplicon of 1,370 bp ranging both sgRNA target 
sites was cleaved with the RNP complexes and yielded the expected digestion fragment pairs of 395bp/975bp 
and 419bp/947bp for SpCas9 and LbCas12a, respectively. Embryogenic calli from C. sinensis cv. Hamlin were 
used to produce cell suspensions in MT (Murashige and Tucker) medium. Suspension cells were subcultured 
every two weeks and used to prepare protoplasts 7 to 10 days after subculturing. Protoplasts were successfully 
isolated after digestion of suspension cells with a digestion solution based on BH3 medium containing a 
cocktail of cell wall-degrading enzymes. Protoplasts are being evaluated for regeneration and prepared for 
transfection with Cas9 and Cas12a RNPs by using electroporation or PEG-mediated transfection boosted by 
Lipofectamine. Thus, this work provides an efficient protocol for successful isolation of protoplasts from C. 
sinensis and two functional CRISPR/Cas systems for their transfection, so that transgene-free edited plants 
could be further evaluated for HLB tolerance. 
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Abstract:  
Citrus species are among the most important crops worldwide and significantly boost Brazilian agribusiness. 
However, citrus orchards are constantly affected by diseases that drastically decrease their productivity. 
Huanglongbing (HLB) is the most devastating citrus disease and is caused by the Gram-negative bacteria 
Candidatus Liberibacter spp. (CLs). CLs proliferate in the phloem and host plants trigger gene activation in 
response to the infection. Overexpression of these genes leads to callose and phloem proteins (P-proteins) 
deposition, which blocks translocation of sap nutrients and makes symptoms arise. Among them, the Sieve 
Element Occlusion c (SEOc) gene, which encodes a subunit of conventional P-proteins, was prospected and 
became a suitable target for gene editing through CRISPR technology for a commercially important trait 
simultaneously to evaluating optimized strategies for genomic silencing in citrus species. In this way, we aim 
to develop optimized gene constructs for CRISPR/Cas-mediated genome editing in citrus and use them to 
generate HLB-tolerant varieties. Hence, we have designed two expression vectors based on the pDIRECT_23A 
plasmid backbone for the overexpression of SpCas9 and ErCas12a (the engineered and royalty-free MAD7 
nuclease) and their sgRNAs, named pCsCas9U6 and pCsMAD7U6, respectively. For this, synthetic genes for 
Cas9 and MAD7 nucleases were designed through codon optimization based on Citrus sinensis codon usage. 
Selectable marker CDS in both vectors was replaced by an improved version of the NptII gene. Both selectable 
marker and nucleases CDS were boosted with Kozak consensus sequence for overexpression. sgRNA cassette 
is driven by the CsU6-2 endogenous Pol III promoter in both Cas9 and MAD7 vectors. For pCsCas9U6 vector, 
we used an optimized version of the sgRNA scaffold for enhanced expression level and editing efficiency. For 
pCsMAD7U6 vector, we used a shorter 21-nt direct repeat region for crRNA scaffold which was previously 
validated in plant systems. SNP genotyping was performed for the CsSEOc gene and sgRNAs stringently 
designed and site-directed to conserved target regions were retrieved by CRISPOR tool, with no potential or 
critical off-target sites predicted by Cas-OFFinder server. Conserved protein domains were assessed in NCBI 
Conserved Domain Database (CDD) and truncated protein derived from out-of-frame indels is expected to 
abolish functional domains. Expression vectors harboring the designed sgRNAs were transferred to 
Agrobacterium tumefaciens EHA105 strain, which is being used to transform epicotyls from Hamlin and 
Valencia sweet orange varieties and Carrizo citrange in order to regenerate transformed and edited shoots. 
Experiments performed are giving rise to plantlets that will be checked for transformation through PCR with 
specific primers and edited plants will be screened through High Resolution Melting (HRM) technique. Thus, 
we expect to demonstrate the usefulness of our molecular strategies so that we successfully regenerate at least 
one gene-edited citrus variety for each one of the gene constructs used, and that concurrently displays HLB 
tolerance due to disruption of the SEOc gene. Consequently, this editing system could provide a suitable tool 
for genomic silencing of citrus species through plasmid-based CRISPR/Cas technology. 
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Abstract:  
Brazil emerges as a prominent exporter in the agricultural and livestock sectors. Consequently, enhancing 
productivity becomes crucial for the country's development. A key strategy employed to achieve this objective 
involves enhancing the quality of grasses employed as pastures. Urochloa decumbens, due to its agronomic 
attributes, stands as the most predominant forage species. Nevertheless, it exhibits high susceptibility to various 
species of spittlebugs. To address this concern, this study aims to employ gene co-expression networks in order 
to gain a deeper comprehension of the existing gaps in the genetic factors and biological processes related to 
Urochloa's resistance to spittlebugs. By constructing a global co-expression network, the aim is to identify 
functional modules and a cohort of genes associated with the resistance mechanisms against spittlebugs. Two 
RNA sequencing experiments from the Urochloa genus were employed as the plant material for this study. 
The sequencing reads were pre-processed. After performing different preprocessing procedures including 
filtering, mapping, transcript assembly, and gene expression quantification, a comprehensive gene co-
expression network was constructed with the WGCNA package using the gene count matrix that encompasses 
the Urochloa genus. Using the network structure, co-expressed gene groups were defined. Among these 
groups, those potentially associated with biological processes related to resistance were selected. The selection 
procedure was based on previously described resistance QTL regions, molecular markers linked to resistance 
identified through machine learning methodologies, and important defense mechanisms against biotic stresses 
reported in the literature. Once the set of selected modules was determined, the topGO package was employed 
to perform an enrichment analysis and establish enriched gene ontology categories. In this way, modules 
associated with biological functions of interest were identified, specifically those encompassing GO terms 
related to the oxylipin and shikimate metabolic pathways. These pathways are widely recognized for their 
significance in the expression of plant defense responses. The evaluation of modules potentially associated 
with resistance and the definition of targets for further studies are key points in understanding the complex and 
multifactorial nature of resistance in tropical forages, which remains unexplored. From the network 
constructed, we could provide valuable insights into the regulatory dynamics of resistance, including 
inferences into the hormonal crosstalk required for resistance. These findings represent valuable directions for 
breeding programs aiming at reducing the impact caused by the primary pests affecting tropical forage crops. 
Overall, this research represents an important step towards advancing our knowledge of resistance in tropical 
forages, offering a promising direction for future studies and breeding strategies. 
Palavras-chave: Tropical Forage ; Biotic Stress ; RNA-Sequencing; ;  
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Abstract:  
World agriculture is extremely dependent on chemical fertilizers, particularly Nitrogen, to reach the level of 
productivity required by the world's food demand. Moreover, excessive use of chemical fertilizers leads to 
environmental contamination by ammonia, nitrogen volatilization and eutrophication of water reserves. The 
use of bio-inoculants composed of plant growth promoting bacteria is becoming an alternative way to minimize 
the impacts generated by chemical fertilizers. However, the benefits of plant-bacteria interactions may be 
limited by several factors such as plant species and genotype, associative bacterial species and environmental 
conditions. Plant breeding and the implementation of new precision gene editing technologies are important 
tools to improve plant productivity in a sustainable way. Our research group has identified several genetic 
networks involved in the establishment of a beneficial plant association. We have shown that at early steps of 
the interaction, plants need to sense the bacteria as beneficial and the modulation of expression of several plant 
receptors is involved. At the end, the outcome of plant growth promotion involves genes related to growth, 
such as the ones regulating plant cell division. We have previously identified the ABAP1 (Armadillo BTB 
Arabidopsis protein) regulatory network, composed by several proteins (named DESC), as a negative regulator 
of cell division in plants in response to environmental stimulus. Sugarcane homologues of members of this 
network were repressed in transcriptomes of plants beneficially associated with the diazotrophic bacteria, 
suggesting a possible involvement of this network in the promotion of plant growth by association with these 
bacteria. The goal of this work is to study the involvement of two members of the ABAP1 network - DESC1 
and DESC2, in the modulation of cell divisions during plant association with beneficial diazotrophic bacteria. 
To address that, mutant plants with reduced expression of DESC1 (desc1kd) and DESC2 (desc2ko) were 
characterized. desc1kd and desc2ko plants were grown in vertical plates and the seedings were inoculated in 
vitro 4 days after germination (DAG) by 2 species of diazotrophic bacteria: Gluconacetobacter diazotrophicus 
and Herbaspirillum seropediceae. 15 DAG plants were transferred to soil. Shoot phenotype, rosette area, fresh 
weight and chlorophyll content were evaluated. The association and plant-bacteria interaction was confirmed 
by qRT-PCR. Our results showed a better association of the mutant plants with bioinoculants and an increase 
in root and rosette biomass with a gain of 34% in desc1kd and desc2ko plants, compared to wild type plants. 
Furthermore, desc1kd and desc2ko inoculated plants showed an increase in seed productivity as well as a greater 
number of associated bacteria, suggesting that the repression of these genes is important for a beneficial 
association with bioinoculants. These results can provide new tools for increasing the efficiency of the use of 
bioinoculants and consequent reduction in the use of chemical fertilizers. These new tools could be applied to 
agricultural crops, directing them towards the sustainability of world agricultural practices. 
Palavras-chave: beneficial bacteria; cell cycle; plant growth; association; agriculture 
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Abstract:  
The exploration of microgravity's impact on plants arose from the curiosity surrounding the possibility of life 
existing on other planets. Researchers have since been investigating how plants behave under microgravity 
conditions. Lemna aequinoctialis, a water lentil plant from the Lemnoideae family, holds significant 
importance in bioremediation and serves as a food source for animals like fish and pigs. The aim of this work 
was to evaluated possible morphological and biochemical modification on these plants after a simulated 
microgravity condition. Then, Lemna aequinoctialis plants were exposed to microgravity using a 2D clinostat 
using different rotation speeds (0, 15, 30, and 45 rpm) for 2 hours, and plants were evaluated on three different 
days (day 0, 5, and 10). Biochemical parameters analysed after microgravity treatment were protein levels, 
total phenolic content and total antioxidant capacity. The worked showed that gravity changes affected L. 
aequinoctialis plants differently depending on the rotational speed. A significant increase in phenolic 
compounds was observed at 45 rpm on days 5 and 10 of growth. However, there were no significant differences 
in total antioxidant activity among the extracts. On the other hand, a significant difference in protein content 
was observed at 15 rpm on days 5 and 10 of growth. This data provides valuable insights into how microgravity 
can influence the metabolism of L. aequinoctialis and how this condition may be used to improve the amount 
of some macromolecules and to have a potential biotechnology application. 
Palavras-chave: duckweed; microgravity; phenolic compounds; protein; antioxidant activity 
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Abstract:  
Deforestation and the economic exploitation of species are major threats to neotropical biodiversity. 
Particularly, they are of great conservation concern for the Brazilian Atlantic Forest, considering that only 28% 
of the original domain of this biome remains. These anthropic actions favor an increase in the degree of genetic 
relatedness between the remaining individuals due to isolation and population reduction. As a consequence, it 
can lead to inbreeding depression of populations over generations, which would reduce the ability of species 
to adapt to environmental changes. In view of this, the objective of this study was to evaluate the genetic 
relatedness in populations of economically exploited tree species in the Atlantic Forest. We consolidated data 
from microsatellite markers from the database, dissertations and theses of the main research groups in 
conservation genetics working in the Atlantic Forest, with a sample covering six Brazilian states (Bahia, 
Espírito Santo, Minas Gerais, São Paulo, Paraná and Mato Grosso do Sul). Information was obtained for 10 
species distributed in 75 populations, with four of these species presenting data for the ontogenetic stages of 
adults and juveniles, while six had data for adults only. From these data, possible genotyping errors and null 
alleles were checked using the Micro-Checker program. Subsequently, the degree of genetic relatedness (r) 
between individuals of the same species within each population was estimated, using the Lynch & Ritland 
(1999) estimator in the Demelerate package in R environment. Then, an overall average relatedness per species 
was computed, based on the means obtained in the populations of each species and ontogenetic stages 
separately. The average global relatedness of the populations of Melanoxylon brauna (r= 0.384 for adults and, 
r= 0.334 for juveniles) and Cariniana legalis (r= 0.268 for adults and, r= 0.296 for juveniles), are greater than 
the expected genetic relatedness for half-siblings. While the populations of Centrolobium tomentosum (r= 
0.144), Myroxylon peruiferem (r= 0.140), Dalbergia nigra (r= 0.142), Plathymenia reticulata (r= 0.117), and 
Caesalpinia echinata (r= 0.128) showed equivalent genetic relatedness to cousins. In contrast, the populations 
of Copaifera langsdorffii (r= 0.029), Manilkara maxima (r= 0.041 in adults and r=0.030 in juveniles) and 
Manilkara multifida (r= 0.009 in adults and r=0.050 in juveniles), showed low genetic relatedness between the 
individuals. Seven of the ten species showed a worrying degree of genetic relatedness, considering the small 
size and isolation of the populations, revealing the need for conservation actions for these species inserted in 
anthropic landscapes.  
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Abstract:  
Lippia alba (Miller) N.E. Brown (Verbenaceae), also known as lemon balm, is a polyploid complex with five 
chromosome numbers. The species is known for its analgesic, sedative, antioxidant, anti-inflammatory, 
antifungal, antimicrobial, anxiolytic and antiviral properties. The remarkable range of compounds found in the 
essential oil of L. alba, makes this species very interesting to the pharmaceutical and cosmetic industries. 
Monoterpenes are the main component in essential oils of Lippia alba. In L. alba, the chemical composition 
of essential oils varies with genome size: citral (geraniol and neral) is dominant in diploids and tetraploids, and 
linalool in triploids. When subjected to biotic and/or abiotic stress, plants activate complex biosynthetic 
pathways that can alter the expression of reference genes. Given the influence of abiotic conditions on essential 
oil production, it is important to have a reliable read-out when investigating the expression of genes involved 
in secondary metabolite biosynthesis. Because environmental stress impacts various metabolic pathways, we 
hypothesized that stress responses in L. alba could alter the relationship between genome size and essential oil 
composition. Water stress affects the flowering, production, and reproduction of plants. Here, we evaluated 
the effect of water stress on morphophysiology, essential oil production, and the expression of genes related 
to monoterpene synthesis in diploid, triploid, and tetraploid accessions of L. alba cultivated in vitro for 40 
days. First, using transcriptome data, we performed de novo gene assembly and identified orthologous genes 
using phylogenetic and clustering-based approaches. The expression of candidate genes related to terpene 
biosynthesis was estimated by real-time quantitative PCR. Next, we assessed the expression of these genes 
under water stress conditions, whereby 1% PEG-4000 was added to MS medium. Water stress modulated L. 
alba morphophysiology at all ploidal levels. Gene expression and essential oil production were affected in 
triploid accessions. Polyploid accessions showed greater growth and metabolic tolerance under stress 
compared to diploids. These results confirm the complex regulation of metabolic pathways such as the 
production of essential oils in polyploid genomes. In addition, they highlight aspects of genotype and 
environmental interactions, which may be important for the conservation of tropical biodiversity.  
Palavras-chave: Lippia alba; polyploidy; RNA-Seq; stress; terpenes 
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Abstract:  
Duroia macrophylla (Rubiaceae) produz compostos secundários com atividades biológicas, dentre estas: 
atividade antitumoral, antituberculose, antioxidante, inseticida, citotóxica, antibacteriana e antiangiogênica. 
Levando em consideração a importância medicinal que esta espécie pode apresentar, tanto no âmbito científico 
quanto social, torna-se importante sua caracterização genética partindo de informações importantes, tais como: 
o índice de variabilidade e estrutura genética, fluxo gênico, sistema reprodutivo, entre outras, que são fatores 
que estão relacionados à adaptação e sobrevivência da espécie em determinada localidade. Os marcadores 
moleculares microssatélites são um dos mais adequados para o acesso a essas informações, pois são 
codominantes e geralmente apresentam altas taxas de polimorfismo. Diante disso, o objetivo deste trabalho foi 
isolar e caracterizar locos microssatélites de D. macrophylla a partir de uma biblioteca genômica enriquecida. 
Foram coletadas folhas de 36 espécimes de D. macrophylla na Reserva Florestal Adolpho Ducke localizada 
na cidade de Manaus (AM). A extração de DNA genômico foi realizada de acordo com a metodologia de 
Doyle e Doyle (1990) com modificações. A biblioteca genômica enriquecida em regiões repetitivas foi 
construída de acordo com a metodologia descrita por Billotte et al. (1999). Foi realizada amplificação, 
purificação do produto de PCR e o sequenciamento nucleotídico dos clones recombinantes. As sequências 
nucleotídicas foram analisadas, editadas e alinhadas com o auxílio dos programas CHROMAS 2.6.6 e BIOEDIT 
7.2.5. As regiões com microssatélites foram identificadas e caracterizadas com o auxílio do programa 
WEBSAT, no qual também foi realizado o desenho dos primers. Após a síntese dos primers referentes aos locos 
selecionados, foi realizada a amplificação seguida de genotipagem capilar para 23 a 36 espécimes. Os alelos e 
genótipos foram definidos com o auxílio do programa GENEMARKER V2.6.4. Os alelos nulos, dropout e 
stutters, foram checados com auxílio do programa MICROCHECKER. O intervalo do tamanho dos alelos, a 
heterozigosidade observada (HO), heterozigosidade esperada (HE) e o conteúdo de polimorfismo informativo 
(PIC) foram verificados com auxílio do programa MSTOOLS. As estatísticas descritivas (FIS), desequilíbrio 
de ligação e número de alelos foram inferidos com o auxílio do programa FSTAT v2. 9.3.2. O desvio do 
equilíbrio de Hardy-Weinberg (EHW) foi verificado pelo programa GENEPOP v4 e considerado o nível de 
significância [P (5%) ≤ 0,002)] após a correção de Bonferroni. Foram obtidas 93 sequências de boa qualidade 
de clones recombinantes, as quais geraram 32 contigs com 36 microssatélites. O motivo de repetição mais 
frequente entre os microssatélites foi do tipo dinucleotídeo (80,6%) e quanto à natureza de repetição, o mais 
frequente foi do tipo perfeito (91,7%). Foram desenhados 30 pares de primers e 18 locos microssatélites 
caracterizados até o momento (16 polimórficos e 2 monomórficos) em 23 a 36 espécimes. O número de alelos 
variou de um a nove, com um total de 103. A HO e HE variou de 0,143 a 0,844 e 0,135 a 0,837, respectivamente. 
Cinco locos não apresentaram EHW e o desequilíbrio de ligação não foi detectado em nenhum dos locos. O 
coeficiente de endogamia variou de -0,413 a 0,555 e o conteúdo de polimorfismo informativo entre 0,124 a 
0,803. Os microssatélites desenvolvidos oferecem possibilidade de amplificação heteróloga e poderão ser 
utilizados em estudos de variabilidade genética da espécie, devido às taxas de polimorfismo que apresentaram. 
A partir desses estudos, podem ser acessadas informações importantes para subsidiar políticas de conservação 
e manejo para a espécie de importância biotecnológica.  
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Abstract:  
Wild species related to the cultivated potato (Solanum tuberosum L.) are promising sources of desirable alleles 
for genetic breeding programs. Regarding this, the characterization of these species are essential to ensure the 
introgression of these genes/alleles. In this work, we estimated the the amount of nuclear DNA (2C) of the 
wild species Solanum calvescens (2n=3x=36), S. chacoense (2n=2x=24), S. commersonii (2n=2x=24), S. 
malmeanum (2n=2x=24), S. phureja (2n=2x=24) and of the interspecific hybrids REC06 (S. tuberosum 
(Reiche) x S. chacoense; 2n=3x=36) and CACH-1 (S. calvescens x S. chacoense; 2n=4x=45). Four samples of 
30 mg young leaf tissue of each genotype were macerated in ice-cold LB 01 buffer with the reference standard 
leaves, using Vicia faba (2C = 26.9 pg) for the hybrid CACH-1 and Pisum sativum L. (2C = 9.09 pg) for the 
remaining ones. The phluorophore propidium iodide (25 µL of a 1,5 mM solution) was added to the filtered 
nuclear suspension. For each sample, 10,000 nuclei were quantified in a FACSCalibur cytometer. Histograms 
were obtained using Cell Quest software and analyzed using WinMDI 2.9 software. The 2C nuclear DNA 
content was determined according to the following formula: [(Average peak of the sample / Average peak of 
the standard) x (2C value of the standard in pg)]. The Cx value (monoploid set) was multiplied by 978 to obtain 
the genome size in megabases (Mb). The DNA content (2C) varied between 1.94 pg (S. malmeanum) and 3.39 
pg (CACH-1). S. calvescens and the hybrid REC06, both triploids, showed similar values, 2.71 pg, and 2.86 
pg, respectively. Regarding the Cx (Mb) value, S. calvescens presented a smaller genome (884 Mb) than the 
closely related diploid species (948 Mb to 1036 Mb). The CACH-1 hybrid (829 Mb) has a Cx value lower than 
both parents and lower than the expected C value resulting from the combination of non-reduced gametes from 
the parents. This difference is related to the aneuploid condition of the hybrid. The results reveal that the 
polyploid condition of the wild species S. calvescens and interspecific hybrids is related to chromosomal 
alterations that impact genome size. Therefore, the molecular and/or cytogenetic characterization of 
interspecific hybrids is necessary for greater assertiveness in the use of wild germplasm in cultivated potato 
breeding. 
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Abstract:  
The microbiota of plants plays an essential role in the growth and development of plants, with fungi being a 
fundamental part of this community. Common bean (Phaseolus vulgaris) is a widely cultivated crop and faces 
challenges related to abiotic and biotic stresses, such as infection by Fusarium oxysporum f. sp. phaseoli (FOP). 
To face these problems, there is a growing interest in the use of biological products that have less impact on 
soils. Amazon Dark Earth (ADE), a soil rich in nutrients and with high microbial diversity, offers promising 
potential for prospecting beneficial fungi that can interact symbiotically with beans, increasing their resistance 
to disease and environmental stress. This approach seeks not only to improve agricultural productivity, but 
also to promote more sustainable agricultural practices, reducing dependence on chemicals and contributing 
to the health of the soil and the ecosystem as a whole. In order to evaluate the effect of the ADE microbiota, 
we carried out a comparative study between the genotypes IAC Millennium (resistant) and IAC Alvorada 
(susceptible) to Fusarium wilt. Our results revealed that enrichment of the microbiome with ADE resulted in 
a significant increase in the biomass of both genotypes. The IAC Millennium genotype cultivated with ADE 
microbiota showed increases of 20% (stem) and 41% (roots) in fresh mass, in addition to increases of 27% 
(stem) and 46% (roots) in dry mass. The shoot length increased by 29%, and the root system increased by 23%. 
In comparison, the IAC Alvorada genotype, in the presence of the ADE microbiota, led to an increase of 28% 
in the fresh mass of the aerial part and 44% in the root system, in addition to increases of 40% (stem) and 54% 
(roots) in the mass dry. Shoot length also increased by 37%, while root size and volume increased by 51% and 
54%, respectively. Spectrometric analyzes indicated that both genotypes cultivated with ADE microbiota 
assimilated greater amounts of nutrients, especially micronutrients. We are currently engaged in exploring the 
full diversity of the ADE fungal community through the ITS sequencing approach. These findings can provide 
valuable insights for studies seeking an in-depth understanding of the interactions between plants and their 
microbiome. 
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Abstract:  
In recent years, with the rise of veganism, and the search for healthier plant-based foods and products without 
ingredients of animal origin that has increased significantly, there has been an alert for the guarantee of the 
authenticity of vegan products, which has become a growing global problem. The lack of stricter regulations 
on the seals used on products and other more technological alternatives for detecting animal DNA, and the 
lack of literature on molecular analyzes for detecting animal DNA, mainly for the growing Brazilian consumer 
market in the search for vegan products with a reliable and homogeneous guarantee seal. These fraud 
opportunities can occur anywhere in the production process, from the manufacturing site to the consumer, and 
often go unnoticed. Molecular analysis proved efficient and promising for DNA detection in food and cosmetic 
samples, mainly through the real-time polymerase chain reaction (qPCR) technique, focused on conserved 
regions of mitochondrial DNA. Using samples of vegan products (cosmetics and food) and extracting the 
genetic material contained therein, and using several commercial extraction kits, to define and standardize a 
more effective technique for identifying and determining the purity of these products, and contributing to the 
development of a Brazilian technique of molecular analysis in proud cts. 
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Abstract:  
Climate change has increasingly affected agricultural production worldwide, negatively affecting crops and 
their productivity and thus leading to an alarming challenge in food production. In this scenario, the 
development of research in biotechnology and plant genetic improvement, especially in Brazil, has proven to 
be a great ally in the creation of more adapted and sustainable crops. Over the years, our research group at 
LBMP/IBqM has investigated how the modulation of genes involved in the regulation of the cell cycle can 
influence plant development under a wide range of environmental growth conditions. Promising results were 
obtained on the modulation of the anaphase-promoting complex (APC/C) genes, especially regarding its 
subunit 7 (APC7) and its biotechnological applicability in crops. When overexpressed in Arabidopsis, both 
APC7 and its truncated form APC7-CT produced more vigorous plants, with faster biomass gain. APC7-CTOE, 
in particular, showed greater tolerance to biotic and abiotic stresses without yield penalty. To investigate the 
physiological role of APC7-CT in the plant metabolism, the aim of this project is to characterize the protein 
interactome of APC7 and APC7-CT generated in a previous study using tandem affinity purification (TAP) 
approach performed in collaboration with the laboratory of Dr. Geert de Jaeger at VIB, Belgium. The first step 
of this project consists in the function characterization of members of the APC7 and APC7-CT interactomes, 
by the use loss-of-function mutants. The development of mutant plants is being phenotyped by quantifying 
their productivity, biomass, time to bloom, leaf size, chlorophyll content, among other characteristics. We hope 
that the results will increase our understanding of the protein interactions networks of APC7 and APC7-CT, 
and how they could be correlated with the distinct functions these proteins show in plant response to 
environmental stimulus. We also expect to further contribute with the scientific community in plant 
biotechnology to develop more adapted crops, in sight with the future of our planet. 
Palavras-chave: Cell-cycle regulation; Anaphase-Promoting Complex; Tap-tag; Arabidopsis; APC7 
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Abstract:  
Maize is a strategic crop in Brazil and the most produced cereal in the world. Maize is used for various purposes 
such as human consumption, animal feed and to produce biofuels. Corn is largely cultivated in acidic soils 
regions where ionic aluminum (Al) causes root damage, impairing water and mineral nutrient absorption by 
the plant. A few genomics regions and the gene ZmMATE1 were associated with Al tolerance in maize. In our 
current work, a new F2 population of 280 individuals derived from two contrasting maize line L228-3 x L53 
was used to map genomic regions associated with Al tolerance phenotyped as Relative Net Root Growth 
(RNRG) was evaluated based on individual plant in nutrient solution with and without aluminum. The genetic 
map was composed by 477 mendelian SNPs (Single Nucleotide Polymorphisms) markers developed with 
Ilumina Infinium iSelect technology and the allele-specific KASP marker for the ZmMATE1 gene. For that, 
QTL mapping was undertaken in an F2 population of 280 individuals derived from the lines, L228-3 (Al 
tolerant) and L53 (Al sensitive). Individuals from the F2 population were phenotyped for Al tolerance in 
hydroponics based on Al inhibition of root growth, and genotyped with a ZmMATE1 KASP (Kompetitive 
Allele-Specific PCR) marker and with 3000 SNPs (Single Nucleotide Polymorphisms) markers distributed in 
the maize genome. QTL mapping was performed via multiple interval mapping (MIM) using QTL 
Cartographer. The genetic map covered 1152.95 cM (centimorgans) along the 10 maize chromosomes and five 
al tolerance QTLs were mapped on chromosomes 1, 5, 6, 7 and 9 including 3 epistatic interactions explaining 
47.8% of the phenotypic variance. The most effective QTL (qALT6) was mapped on chromosome 6, explained 
24.9% of the Al tolerance and co-localized with the previously described ZmMATE1 gene. The second most 
effective QTL was mapped to chromosome 9 (qALT9), explaining 7.5% of the trait. Three epistatic effects 
among the QTLs explained from 1.9% to 2.4% of the phenotypic variance, with dominance x dominance 
effects, as shown in Table 2. The qALT7 showed significant interaction with two other QTLs (qALT1 and 
qALT6). The QTLs mapped to chromosomes 1, 5 and 9 explained the smaller effect on phenotypic variance. 
The QTL of chromosome 9 (qALT9), however, showed a spastatic effect with the QTL of chromosome 6 
(qALT6), the QTL with the greatest effect. And the QTL of chromosome 7 is present in two epstatic iterations 
(qALT1 x qALT7 and qALT5 x qALT7), demonstrating the presence of possible candidate genes and also of 
epistatic interactions that control Al tolerance in maize. In subsequent research the genetic map will be used 
to identify Al tolerance genes. 
Palavras-chave: abiotic stress; aluminum tolerance; Zea mays; QTL;  
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Abstract:  
Fusarium wilt, caused by Fusarium oxysporum f. sp. phaseoli (Fop), and the root-knot nematode Meloidogyne 
incognita, are among the main phytosanitary problems in common bean crops. These agents can interact in the 
culture intensifying the problem and losses. However, doubts remain as to how this process occurs, especially 
what are the genetic mechanisms involved in the interaction. It is believed that the root-knot nematode 
increases the severity of fusarium wilt in common bean and that there are genomic regions involved in 
resistance/susceptibility in the nematode and fusarium interaction. With the objective of elucidating the genetic 
mechanisms of this interaction in common bean, a bioassay was installed to validate the methodology of 
inoculation of both phytopathogens for phenotypic evaluation of the interaction of these agents in the culture. 
The experiment was set up in a factorial scheme with four common bean accessions (Tybatã, Branquinho, 
Puebla and Jamapa), two Fop isolates (UFV01 and IAC), one inoculum concentration of M. incognita race 3 
and twelve treatments, in six replications. The treatments were defined according to the phytopathogens 
inoculation methodology: with and without wounding the roots before Fop inoculation; and inoculation of Fop 
and M. incognita on the same day or Fop one week after nematode inoculation. Both Fop isolates caused the 
same level of disease severity in accessions with and without root wounds, both individually inoculated and 
interacted with the nematode. There was greater disease severity in accessions when Fop was inoculated one 
week after nematode inoculation. It is concluded that the best methodology to be used in the evaluation of Fop- 
M. incognita interaction in the common bean is Fop inoculation one week after M. incognita inoculation 
without root injury. 
Palavras-chave: root-knot nematodes; Fusarium wilt; genetic resistance; triple interaction;  
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Abstract:  
Açaí palm (Euterpe oleracea Mart.) produces one of the most consumed fruits in the north of Brazil and its 
production chain has now expanded worldwide, contributing to the Amazon bioeconomy. Our research aimed 
to sequence the transcriptome of the white and purple fruit in three maturation stages in order to generate 
knowledge that could be further applied to the açaí production chain. Experiments were designed to compare 
intra-variety gene expression (purple açaí on phase 2 vs. purple açaí on phase 3; purple phase 3 vs. purple 
phase 4; white phase 2 vs. white phase 3; white phase 3 vs. white phase 4) and between varieties at the same 
stage (purple açaí on phase 2 vs. white açaí on phase 2; purple phase 3 vs. white phase 3; purple phase 4 vs. 
white phase 4). Total RNA was extracted using illustra RNAspin Mini kit (GE Healthcare) and cDNA libraries 
were sequenced on Ion GeneStudio S5 platform (Thermo Fisher Scientific). Isoforms were de novo assembled 
using Trinity. Reads were mapped against isoforms using FPKM method and differential expression was 
obtained using DESeq2. Differentially Expressed Genes (DEGs) were determined using Log2FoldChange > 2 
and p-value < 0,05. A total of 69,405 gene isoforms were obtained. Our data demonstrated that global gene 
expression pattern of white and purple açaí in phase 2 were relatively similar compared to the other two phases. 
Global gene expression starts to change drastically between varieties in phases 3 and 4. The biosynthetic 
pathway of anthocyanins was of particular interest due to their antioxidant activity and chemical characteristics 
that give different colors to fruits. Our data showed that during fruit ripening the key flavonoid-producing 
enzyme chalcone synthase (CHS) was down regulated, suggesting a decrease in the synthesis of these 
metabolites. The exception occurred between phases 3 and 4 of purple açaí, where the CHS expression 
remained constant. The same gene expression profile was observed for the second enzyme of the pathway, 
chalcone isomerase (CHI). Interestingly, the difference in color between the fruits of the two varieties seems 
to depend on the activity of the enzyme flavonoid 3',5'-hydroxylase (F3'5'H) which, together with the enzyme 
flavonoid 3'-hydroxylase (F3'H), are responsible for determining the B-ring hydroxylation pattern and 
consequently the anthocyanin color. The F3'5'H gene was up regulated in the phase 3 of the purple açaí 
transcriptome and down regulated during phase 4 of the white açaí. This enzyme is responsible for the 
production of the dark-purple anthocyanin, delphinidin 3-glucoside. It is worth noting that, for some plants, 
the substrate specificity of the enzyme dihydroflavonol 4-reductase (DFR) influences the anthocyanin 
chemical composition and fruit pigmentation. However, our analysis found only one DFR isoform thus it is 
unlikely that its substrate specificity influences more than F3'5'H activity in the production of açaí purple 
pigmentation. Future genomic analyzes will allow us to assess the influence of other genetic traits on the fruit 
ripening process such as DNA methylation and SNPs. 
Palavras-chave: Açaí; Amazon; RNA-Seq; ;  
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Abstract:  
The loss of forested natural habitats has resulted in a pronounced reduction in the molecular biodiversity of 
species. Consequently, it becomes imperative to undertake ongoing research into the genetic diversity of 
individuals impacted by human-induced actions. Within this context, the implementation of molecular 
markers, like microsatellites or SSRs (Simple Sequence Repeats) and SNPs (Single Nucleotide 
Polymorphisms), has a important role as tools for carrying out assessments of genetic diversity and population 
structure in species utilized as model organisms for conservation research endeavors. These markers represent 
the principal genetic instruments utilized in conservation efforts. Nonetheless, they exhibit inherent 
characteristics and sample disparate genomic regions. Hence, the results obtained from each marker can 
manifest either similarities or antagonisms concerning the biological response. Within this study, we undertake 
a comparative analysis of the genetic diversity and population structure of Euterpe edulis in fragmented areas 
situated in the southern region of Bahia. The Southern sub-region, characterized by extensive deforestation, 
and the Northern sub-region, consisting of preserved mature and secondary forests. E. edulis, a palm species 
of both ecological and economic significance, is currently listed in the threated species. In this study, a 
comprehensive sampling effort was undertaken, which resulted in the collection of a total of 512 juvenile 
individuals, with 32 samples being obtained from each of the 17 populations. In order to carry out the analyses 
involving SSR markers, a set of 17 species-specific markers was employed. Conversely, the analyses involving 
SNPs utilized a total of 7,632 markers. The results obtained from the correlation analysis of genetic diversity 
(HE, expected heterozygosity) between markers revealed a moderate and directly proportional correlation. 
Consequently, it can be inferred that the biological responses are reasonably alike. Concerning the genetic 
structure, the FST results obtained using SNPs were classified into two subgroups based on the sub-region 
from which the E. edulis populations were sampled. However, no such division pattern was observed when 
examining the structure values obtained from SSR markers. Therefore, we can be inferred that the two types 
of molecular markers differ in their ability to assess genetic diversity and structure. Furthermore, the selection 
of the most suitable marker for a given study relies on the biological perspective that the research intends to 
explore. 
Palavras-chave: Molecular makers; Palm tree; Genetic Structure; ;  
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Abstract:  
In Brazil, melon production is concentrated in the Northeast (95.8%), a region lacking resources and 
opportunities. Currently, it represents the second in the export itens of Rio Grande do Norte, with 63 thousand 
tons sent to other countries in the first half of 2022, having a great participation in the region's economy, 
generating jobs and opportunities. Some fungal diseases are very limiting in Brazil production, especially 
powdery mildew (Podosphaera xanthii). The management of this disease is difficult, as there are no registered 
fungicides to control this pathogen in melon. An alternative is genetic resistance, a type of control that is safer 
for the environment and the consumer. In this sense, SSR (Simple Sequence Repeats) molecular markers have 
been widely used as an efficient tool in disease resistance studies. Thus, the objective of this work was to 
identify SSR molecular markers associated with powdery mildew resistance in two melon lines, susceptible 
(female parent - Vedrantais) and resistant (male parent - PI 414723) from the melon genetic improvement 
program at Embrapa Vegetables. The SSR loci were amplified through PCR reactions (Polymerase Chain 
Reaction) and the fragments were separated by electrophoresis in a 5% polyacrylamide gel. Initially, 244 SSR 
primers developed by the plant genetics laboratory of EMBRAPA Genetic Resources and Bioyechnology were 
tested on the two genotypes used. Of these, 115 did not amplify, 68 were polymorphic and 61 did not differ 
between genotypes (monomorphic), representing 47%, 28% and 25% of the tested primers, respectively. Thus, 
the studied loci showed a low level of polymorphism between the contrasting strains, requiring greater genomic 
coverage, with the aim of identifying more loci associated with powdery mildew resistance to perform the 
genetic mapping. 
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Abstract:  
Huanglongbing (HLB) is a devastating disease that affects citrus species worldwide and is caused by the Gram-
negative bacteria Candidatus Liberibacter spp. (CLs). However, there are no HLB-resistant sweet orange 
varieties, which along with the perennial life cycle of citrus plants makes it difficult to generate resistant 
varieties through traditional breeding methods. Nevertheless, there are citrus species, such as Poncirus 
trifoliata, showing resistance to the disease, which turns possible to obtain an HLB-resistant C. sinensis 
through biotechnological methods. Previously, our team has identified promising genes that are differentially 
expressed between contrasting susceptible, tolerant and resistant citrus genotypes. This suggested the role of 
some genes in preventing CLs proliferation or reducing disease severity through symptom reduction. Among 
them, the PtChiB gene, encoding endochitinase B (ChiB), showed to be a key gene for HLB resistance, since 
it was the only one upregulated in resistant plants. ChiB is a vacuolar enzyme reported to have bactericidal 
action due to its ability to cleave peptidoglycan chains, thereby promoting bacterial cell lysis. Therefore, our 
aim is to obtain a new HLB-resistant variety of C. sinensis through genetic engineering strategies. Specifically, 
we intended to perform overexpression of the endochitinase B from Poncirus trifoliata in Citrus sinensis. In 
this way, we transformed the GV3101 pMP90 strain of Agrobacterium tumefaciens with expression vectors 
that contain the PtChiB gene with the native CDS of P. trifoliata. Expression of the gene of interest is driven 
by the constitutive FMV (Figwort mosaic virus) promoter in one gene construct (A591p9ioGusi-FMV:ChiB) 
and by the phloem-specific promoter RTBV (Rice tungro bacilliform virus) in another construct 
(A591p9ioGusi-RTBV:ChiB). Additionally, the Kozak consensus sequence (GCCRCC) was inserted 
immediately upstream the start codon to enhance the expression level of the recombinant protein. Transformed 
A. tumefaciens clones harboring each expression vector were used for co-cultivation to transform epicotyls 
from Hamlin and Valencia varieties of sweet orange in order to regenerate transformed shoots. Transformation 
experiments are ongoing and shoots are being selected in MS media containing kanamycin as selectable 
marker, prior to transformation screening by detecting gus reporter gene expression through GUS assay. 
Transformation of GUS-expressing plantlets will be confirmed by detecting the gene of interest via PCR. 
Finally, we expect that plants of at least one HLB-resistant variety will be obtained without drastically 
compromising the plant physiology and metabolism. Thus, our ultimate goal is to develop commercial varieties 
of C. sinensis using classical transgenesis techniques that provide an effective solution to the issue of HLB in 
global sweet orange cultivation. 
Palavras-chave: Agrobacterium tumefaciens; biotechnology; genetic engineering; Huanglongbing; transgenic 
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Abstract:  
Soybean (Glycine max (L.) Merrill) is a critical crop in Brazil, which represented in 2022, 51.8% of its 
agribusiness primary trade balance with a revenue of US$ 60.95 billion. However, US$ 2.00 billion are lost 
annually due to the Asian Soybean Rust (Phakopsora pachyrhizi H. Sydow & P. Sydow) disease. Resistance 
gene discovery can lead to the development of resistant soybean cultivars, which, combined with other 
methods, offers a sustainable and economic approach to control this disease. Regarding this, the objective of 
this work was to sequence the genome of two soybean access resistant to Asian Soybean Rust. Leaf samples 
from the resistant soybean accessions to P. pachyrhizi PI 594756 and NIL-10 were collected and stored at -
80°C. The samples were ground with mortar and pestle and aliquoted in two 25 mg samples. The first round 
of DNA extraction followed the CTAB protocol, while the second, the CTAB-SDS protocol. DNA integrity 
and quantity were measured using a Qubit Fluorometer (Thermo Fisher Scientific, Waltham, MA, USA) and 
a Nanodrop spectrophotometer (Thermo Fisher Scientific, Waltham, MA, USA). The concentration was 
adjusted to 150 ng µl-1 with the Savant SpeedVac DNA130 (Thermo Fisher Scientific, Waltham, MA), 
processed with Pacbio short read eliminator kit (SRE kit 102-208-300, Pacific Biosciences, Menlo Park, CA) 
and the fragment length was analyzed with a Femto Pulse System (Agilent Technologies, Santa Clara, CA). 
Libraries were prepared using the SQL-LSK109 protocol (Oxford Nanopore Technologies, Oxford, UK) with 
1.5 µg of starting DNA. Each flow cell (R.9.4.1) was loaded with 700 ng of its respective library and set on a 
GridION device. The sequencing reaction ran for 72 h or until the bases called (Gb) reached the plateau. If low 
pore activity was detected, the flow cells were washed using the Flow Cell Wash Kit (EXP-WSH004), and the 
processes were restarted loading libraries of remaining DNA. Extracted DNA varied from 4.6 to 7.6 µg with 
absorbance ratios of 260/280 ranging from 1.80 to 1.87 and 260/230 ratios from 1.88 to 2.23. Fragment size 
analysis showed a peak at approximately 16 Kb (PI 594756) and 18.9 Kb (NIL-10). Base calling was performed 
using Guppy software (high-accuracy model). Sequencing of samples from the first round extraction generated 
approximately 2.48 Gb and 2.80 Gb, and, for the second round extraction, 6.08 Gb and 5.02 Gb. N50 read 
length values were higher in the samples from the first extraction method, being approximately 15.7 Kb (PI 
594756) and 16.0 Kb (NIL-10), decreasing to 12.9 and 12.6 Kb with samples from the second extraction 
method. Read quality measured by Phred scale ranged from 12.5 to 13.3. The quality of long reads was at a 
regular level according to the Phred scale and the quantity of base reads performed lower than expected for 
soybean. In the next steps, exploring these access genomes could unravel genes of great potential to develop 
varieties resistant to Asian Soybean Rust.  
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Abstract:  
Inoculation with arbuscular mycorrhizal fungi (AMF) has been reported to be beneficial in several plant 
species, and in Passiflora edulis mycorrhizal colonization has provided greater tolerance to biotic and abiotic 
stresses in addition to the development of seedlings. The use of AMF in the biocontrol of soil pathogens has 
the potential to mitigate the negative effects of diseases in crops of economic interest, but the mechanisms 
involved are still little explored, e.g. fusariosis in yellow passion fruit. In this scope, this work aimed to select 
candidate genes related to signaling and defense in P. edulis and validate its expression using quantitative real-
time PCR (qPCR). The experiment was carried out in a greenhouse under controlled conditions of temperature 
and humidity. The plants were inoculated with the suspension of Fusarium oxysporum f. sp. passiflorae - FOP 
(2.106 conidia/mL) and fusaric acid - AF (400 mg/L) after 70 days of mycorrhizal inoculation (400 spores of 
Gigaspora albida and Entrophospora etunicata). Root tissues were collected at 24 hours and 7 days after 
exposure of plants to inducers (FOP and/or AF). RNA extraction was performed using a commercial kit, 
following the manufacturer's recommendations. The samples were evaluated for integrity, purity, and 
concentration, and used to synthesize complementary DNA (cDNA). The primers were designed and evaluated 
for their specificity in Primer3Plus and Primer-BLAST tools. The qPCR reactions were performed using the 
SYBR Green detection system and three reference genes to normalize the relative expression data. They were 
drawn in five pairs of primers for target genes (PeLecRK, PeSERK1, PePR-1, PePR-12 and PeWRKY) 
previously selected and characterized in the draft genome of the species with bioinformatics tools. The 
efficiency values of primers ranged from 98.69 to 109.81%, corroborating with what is recommended in the 
specialized literature. The results of the qPCR analyses demonstrated that all candidate genes were 
differentially expressed as a function of the tested treatments. Most targets had their expression repressed 24 
hours after AF application or FOP inoculation, showing values of fold change - FC less than 0.66. In contrast, 
the PePR-1 had its constitutive expression in almost all treatments. In turn, when assessing the most prolonged 
period of stress (7 days) it was found that, except for PePR-1, the other candidates showed induction in almost 
all treatments. PeWRKY stood out among the others, since it presented high induction in all treatments, in 
addition, it was unique in presenting induction (FC - 15.08) in the treatment with AF. The results suggest that 
the time of stress application was crucial to change the expression profile of these targets and show promising 
candidates for application in biotechnological inferences or in the genetic improvement of P. edulis. 
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Abstract:  
Glycosyltransferases (GTs) are enzymes that establish natural glycosidic bonds. They are responsible for 
transferring glycosyl portions from activated sugar donors to certain acceptors. These enzymes are prevalent 
throughout the tree of life and regulate almost every aspect of cellular functions. However, the evolutionary 
basis for their complex and diverse modes of catalytic function remains enigmatic. In this work, we studied 
the origin and evolution causing the major diversification events of the GT families responsible for the 
molecular mechanisms of synthesis of the various components such as polysaccharides and glycoproteins of 
PCW. Our main objective was to estimate the origin and describe the main expansions of plant GT families, 
correlating these events with the emergence of the main lineages of the plant kingdom, with a main focus on 
the evolutionary transition that gave rise to embryophytes (land plants) from a group of terrestrial charophyte 
algae. For this, predicted proteomes of plant and algal species were downloaded from public databases. Then, 
identification of GTs in the plant kingdom and exploratory analyses aimed at understanding GT diversity and 
content in major plant lineage groups were performed. Next, subcellular localization prediction analyses of 
GTs proteins were conducted. Finally, phylogenetic analyses were carried out, seeking to understand the 
phylogenetic depth existing in each family and looking at the origin of each gene. The distribution of the 
number of genes per family varied significantly between GT families. More families and genes were found in 
terrestrial plants (Embryophyta) than in charophytes and chlorophytes. We found a few examples of loss of 
GT families among the eight embryophytes genomes analyzed. All 41 GT families analyzed were detected in 
at least one charophyte species. Our results indicate that 8 of these families arose specifically in charophytes, 
the lineage of algae that gave rise to land plants. The results found so far suggest that some streptophyta-
specific enzymes may be older than terrestrial plants. We can observe that an expansion of GT genes in the 
genomes occurs as the groups acquire a greater complexity of their metabolism and conquer the terrestrial 
environment. The subcellular localization prediction analysis showed that the evolution of GTs in plants was 
guided by expansion of the number of genes encoding enzymes potentially residing in the Golgi. The 
percentage of Golgi resident GT proteins for each group are: 18.8% for Rhodophyta/Glaucophyta, 15.1% for 
Chlorophyta, 19.4% for Charophyta, 29.2% for Angiosperm and 30% for Seedless embryophytes. The main 
families responsible for this expansion are: GT1, GT2, GT4, GT8, GT31, GT47, GT61. This leads us to 
conclude that the expansion of the number of GT genes is linked to PCW synthesis. Phylogenetic analyses 
help us to search for the origin of each protein and to understand the functional diversification of each of these 
families. As an example, a global analysis of GT2 (CAZy) in Archaeplastida found orthologous genes of CSLC 
in xyloglucan-related enzymes. This work allows us to understand the origin, diversification and functions of 
glycosyl transferases in the plant kingdom. 
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Abstract:  
Brazil is the world's largest sugarcane producer. In the 2022/2023 harvest, sugarcane production reached the 
mark of 598.3 million tons, allowing the generation of approximately 36.3 million tons of sugar and 26.596 
billion liters of ethanol, numbers that reinforce its economic relevance for the country. When it comes to 
optimal sugarcane production, flowering is a significantly undesirable trait, as it reduces the accumulation of 
sugar in the culm, negatively affecting the crop's yield. The CDF2 (Cycling DOF transcription factors) gene is 
directly involved in the flowering pathway of Arabidopsis thaliana. Its roles include acting as a key repressor 
of the CO (Constans) gene, related to the induction of flowering via the photoperiod pathway, and acting as 
the regulator of a group of miRNAs that includes the miR156 and miR172, which are known to control 
flowering post-transcriptionally. In sugarcane, the ScCDF2 and ScCDF3 genes, which are orthologous to 
CDF2, have been identified as differentially expressed in plants during the transition from the vegetative to 
the floral meristem, suggesting that their roles may be conserved in both species. Based on this, the objective 
of this study is to evaluate the effects of the overexpression of ScCDF2 in transgenic sugarcane plants, aiming 
to increase the knowledge of the molecular mechanisms involved in the regulation of flowering in this cultivar, 
as well as to develop plants that may shows a delayed flowering. To this end, the coding sequence of ScCDF2 
has been cloned into a binary overexpression vector that will be used for agrobacterium mediated 
transformation of sugarcane. The transgenic events generated will be cultivated in a greenhouse and 
subsequently analyzed for their transcriptional response in a floral induction experiment, allowing the 
evaluation of differentially expressed genes, and providing a better understanding of the genetic mechanisms 
involved in the regulation of flowering in sugarcane. This will also allow the analysis of differential miRNA 
expression, which may indicate whether the post-transcriptional action of CDF2. Together, these informations 
will provide a deeper understanding of the molecular mechanisms underlying the regulation of flowering in 
sugarcane, paving the way for significant advances in the use of delayed flowering plants as an approach to 
reduce yield losses. 
Palavras-chave: Flowering; Saccharum officinarum; ScCDF2; mRNA;  
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Abstract:  
The coconut palm (Cocos nucifera L.) is a worldwide important tropical tree crop providing vital resources for 
millions of farmers and industries with a diverse use of its oil and fruit products. The only species belonging 
to the genus Cocos, the coconut palm is a diploid (2n = 32) monoecious, perennial monocotyledon of the 
family Arecaceae (Palmae), with a relatively large genome size (1C = 2.74 Gb). With its most likely center of 
origin in Southeastern Asia, it is currently cultivated in more than 92 tropical countries covering more than 12 
million hectares worldwide. Early flowering of the dwarf varieties is a feature of great agronomic relevance 
that results not only in precocity of nut harvest, but also increased production, while facilitating coconut tree 
deployment and harvest operation. In the present study, we used a unique segregating F2 population generated 
by open pollination of the F1 hybrid between Brazilian Green Dwarf from Jiqui (BGDJ) and West African 
Giant (WAG) to dissect the quantitative variation underlying the genetic divergence between tall and dwarf 
coconut types. This work aims to advance in coconut tree improvement generation using F2 generation plants 
derived from intervarietal crossing and using genomic data of SNPs molecular markers generated from the 
DArTseq technique in the coconut, with the objectives of to use plants of the F2 generation to build a genetic 
map and map identify QTLs for early flowering in coconut palms. Genotyping by sequencing using DArTseq 
generated 86,719 raw SNP calls based on the standard parameters used in DArTsoft. After applying a call rate 
threshold of 95% and a test for adherence to a null hypothesis of 1:2:1 segregation ratio (p>0.05), 3,714 SNPs. 
All 3,714 SNPs were mapped with LOD 15 and maximum recombination fraction of 0.4, in 16 linkage groups 
matching the expected 16 Coconut chromosomes. An average of 184.5 SNPs were mapped to each 
chromosome, varying from a maximum of 329 SNPs on chromosome 1 to a minimum of 101 SNPs on 
chromosome 15. The QTL analysis detected peaks (LOD >11) identifying possible loci related to early 
flowering control. A block of 57 SNPs located at the tip of chromosome 3 presented a set responsible for 
55.30% of the explained variation and a significance threshold of 99%. The present study provides relevant 
information about the characteristics involving dwarf plants in coconut trees. Despite the lack of knowledge 
about the genes involved in precocity, QTLs can strongly help in the elucidation of what is behind precocity 
in dwarf plants. Knowledge of the chromosomal region responsible for the phenotype is essential for future 
research into responsible genes. There is also the possibility of building a marker chip capable of identifying 
the presence of precocity in coconut plants still in the early stages of life, allowing the producer to select only 
precocious plants, reducing the time of plant selection and reducing expenses with plants. erroneously installed 
in the coconut grove, a common error since the selection generally uses morphological markers that do not 
have high precision. 
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Abstract:  
Some angiosperms have evolved as parasitic plants and depend on the water and nutrient supply of their hosts. 
Some species of parasitic plants, such as those in the family Orobanchaceae and Convolvulaceae, have become 
serious agricultural pests by being able to infect species of economic importance, including tomato (Solanum 
lycopersicum), corn (Zea mays), and rice (Oryza sativa). The establishment of this lifestyle occurs through the 
haustoria, a specialized organ that penetrates the host tissue and promotes vascular connection, which will 
serve as a bridge for the exchange of various substances, in addition to nutrients and water, between parasite 
and host. Recent studies have demonstrated the bidirectional mobility through the haustoria of mRNAs and 
non-coding RNAs (ncRNA), such as miRNAs and lncRNAs, that will act as virulence factors promoting the 
establishment of parasite relationships. Currently, lncRNAs are under intense investigation due to their wide 
range of biological functions. In this work, we identified and analyzed by an in silico approach putative 
lncRNAs in the genome of Phtheirospermum japonicum, Striga asiatica and the nonparasitic species 
Lindenbergia philippensis (Orobanchaceae), and Cuscuta australis and C. campestris (Convolvulaceae). 
Using the plant-exclusive GreeNC database, we selected on average 3,961 and 3,001 potential lncRNAs longer 
than 200 nt and with an open reading frame (ORF) shorter than 360 nt (120 amino acids), for each 
Orobanchaceae and Convolvulaceae species, respectively. Using CPC2 software to find possible coding and 
non-coding transcripts, we reduced the initial list by ~24-32%. We used CMSCAN, MIReNA and BLASTn to 
remove lncRNA precursors of miRNA and other RNA types. The lncRNAs not classified in any of these 
analyses were considered high-confidence lncRNAs. We then identified an average of 1,186 high-confidence 
lncRNA per species in Orobanchaceae and 677 in C. australis. C. campestris showed 2,337 high-confidence 
lncRNA, a high number probably due to the occurrence of its recent genomic duplication. In P. japonicum, 
considered a model for studies on plant parasitism, we identified 388 mRNA that pair with lncRNA (putative 
targets) and are differentially expressed in the haustoria. These mRNA were signed by Mercator4 as "Enzyme 
classification", "Cell Wall organization" and "Nutrient uptake". The discoveries of these lncRNAs in parasitic 
plants may open doors for additional research addressing the specific functions of these molecules in parasite-
host interaction. 
Palavras-chave: parasitic plant; lncRNA; Orobanchaceae; Convolvulaceae;  

Support / Acknowledgment  
This study was financed by Serrapilheira Institute, Fundação de Amparo à Pesquisa do Estado de 
Minas Gerais - FAPEMIG and the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior - 
CAPES. 

 

426

GENÉTICA E MELHORAMENTO 
DE PLANTAS



SEEING ROOTS LIKE NEVER BEFORE: CORRELATION ANALYSIS BETWEEN 
TRAITS ASSOCIATED WITH COMMON BEAN RESPONSE TO ROOT-KNOT 
NEMATODES (MELOIDOGYNE INCOGNITA) 

 
Yuri Dantas Almeida 1; Talissa de Oliveria Floriani 1; Maria Lucia Carneiro Vieira 2; Alisson 
Fernando Chiorato 3 
1. Avenida Pádua Dias, 11. Escola Superior de Agricultura 'Luiz de Queiroz; 2. Avenida Pádua Dias, 11. Escola 
Superior de Agricultura 'Luiz de Queiroz; 3. Av. Barão de Itapura, 1481. Instituto Agronômico de Campinas 

 
Abstract:  
Common bean (Phaseolus vulgaris L.) is the most widely consumed legume grain in the human diet and a 
valuable source of protein, energy, and micronutrients for more than 300 million people in the world, including 
Brazil. In this way, root-knot nematode (RKN, Meloidogyne incognita) attacks are an important hindrance for 
the common bean crop, representing a significant constraint on global food security, and causing losses that 
can range from 25% to 85% by year. The direct and indirect damage caused by this pathogen results in delayed 
maturity, toppling, less water and nutrient absorption by the plant roots and high costs of production. Thus, 
this work aimed to investigate the association of root-knot index (RNI) and egg masses (EM) produced by the 
female of M. incognita with some traits estimated from root images by the RhizoVision software (average 
diameter, perimeter, surface area, volume, number of branching points, number of root tips, branching 
frequency and root length) in a F2:3 population derived from a single cross between susceptible (Jamapa) and 
resistant (Puebla) accessions that belong to The Agronomic Institute (IAC) diversity panel. Data have been 
collected based in Giordani et al. (2021; https://doi.org/10.1002/tpg2.20161) protocol. The method consists in 
put the seeds on a germinator paper for some 7 days, subsequently, individualize them into plastic zipper bags, 
to promote maximum root growth, and kept the pouches vertically in plastic boxes inside a growth chamber. 
Then, 14 days after germination, seedlings were inoculated with nematodes in J2 stage and kept for 30 days. 
An augmented block design experiment was performed and the accessions Tybatã and Puebla (resistant) and 
Branquinho and Jamapa (susceptible) was chosen as controls. Images were taken 30 days after inoculation 
(DAI). Each pouch was infused with erioglaucine dye (75 mg L?1, 12 h), which stains the egg masses in blue 
making it easier to count the egg masses per root system under a stereoscope (10× magnifier). Root-galling 
symptoms were indexed based on the Bridge and Page scale. Additionally, images were treated and 
transformed using the Python v.3.11.4 software. The roots became black, and the background turned white. 
Then, the treated images were analyzed by the RhizoVision 2.0.3 software, and data converted from pixels to 
millimeters (13.97 px/mm). Finally, data were analyzed with R-4.3.1. A moderated correlation was detected 
between EM and RKI (0.53), meaning that the population inherited some resistance phenotype from the 
resistant parent. Contrarily, a low correlation (<0.18) between the image-related traits and RKI and EM was 
detected by RhizoVision. High correlation values were detected between root surface area and volume (0.81) 
and moderate between root perimeter and volume (0.51) in comparison with the low values found between the 
remaining traits (0.01 up to 0.34). Finally, our results suggest that RhizoVision may provide a new and faster 
way for phenotyping root-related traits. 
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IS A CHEMOSENSORY-LIKE SYSTEM OF XANTHOMONAS CITRI RELATED TO 
VIRULENCE AND TYPE IV PILUS? 

 
 

 
Abstract:  
The Gram-negative bacterium Xanthomonas citri subsp. citri (XAC) is a phytopathogen that causes citrus 
canker, a disease of great economic interest and capable of causing great losses in citrus plant harvests. 
Production of exopolysaccharides, presence of secretion systems and type IV pilus (T4P) are factors associated 
with XAC virulence. In Pseudomonas aeruginosa, the T4P activity is regulated by the Pil-Chp chemosensory-
like signaling pathway composed of pilGHIJK-chpABC, where the PilJ sensor protein allows 
autophosphorylation of ChpA, which in turn will be able to phosphorylate the response regulators (RR) PilG 
and PilH. These RRs, interact with the adenylate cyclase CyaB, which after this interaction induces the 
production of cAMP, responsible for activating the transcription factor Vfr, a CRP/CAP homologue. XAC 
presents orthologs of the pilGHIJK-chpABC gene cluster, but their function is still to be defined. Interestingly, 
XAC lacks cAMP and CyaB, suggesting a different output of the regulatory cascade. XAC has a CAP/CRP 
homologue, Clp, that binds to c-di-GMP instead of cAMP and activates transcription of virulence and quorum 
sensing-related genes. This study aims to uncover a potential function of the XAC putative Pil-Chp system 
with the regulation of T4P in this bacterium. Construction of mutants by deletion of the chpA and pilJ genes 
are underway in order to analyze T4P-related phenotypes. To study the structure and function of the ChpA 
protein, a bioinformatic analysis was performed. Using the UniProt database (https://www.uniprot.org/) the 
sequence and other information of ChpA homologue (XAC3098) was obtained. Using a custom Python script 
in conjunction with the NCBI database, it was possible to perform the genomic neighborhood analyses and 
ColabFold was used for protein structure prediction, showing that ChpA has 6 conserved HPt domains, and 
also generated an AlphaFold model. The presence of additional P. aeruginosa ChpA domains in the XAC 
homologue will also be analysed. The model obtained highlights the size and multiple domains that ChpA 
possesses, contributing to the understanding of its role in the Pil-Chp signaling system. 
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Abstract:  
Theobroma cacao is an agricultural commodity of economic, cultural and social importance for thousands of 
people around the world. In recent years, researchers have been looking for alternatives to control the diseases 
that affect the crop, in order to improve crop productivity and almond quality. One of the main causes of the 
decline in cocoa production in the southern region of Bahia was the disease known as witches' broom, caused 
by the fungus Moniliophthora perniciosa. Currently, part of the pathogen control strategies has been developed 
from the identification of mechanisms triggered by the fungus in the host. In this sense, proteomic analyzes of 
the mycelium and secretome of the fungus M. perniciosa, combined with the use of bioinformatics tools, help 
to identify proteins potentially related to pathogenicity, facilitating the development of disease control 
strategies. The aim of this work was to verify whether the use of alternative carbon sources (glucose and 
glycerol) influence the degree of pathogenicity of M. perniciosa. For this purpose, M. perniciosa was grown 
in a culture medium containing glucose or glycerol as a carbon source. Representative mycelium and secretome 
proteins were extracted and the protein profile was revealed by separating the protein extracts on an SDS-
PAGE gel. Analysis via mass spectrometry resulted in the identification of 1,136 mycelial proteins (glucose) 
and 273 proteins (glycerol). We also identified 697 proteins in the glucose secretome and 534 proteins in the 
glycerol secretome. Among these, the PR-1 protein as well as other proteins known to be related to 
pathogenicity were identified exclusively in the glycerol secretome. Biological validation of the secretome's 
ability to induce cell death showed that the glycerol secretome was the most aggressive. Taken together, our 
results suggest that glycerol, as an exclusive carbon source, induces changes in M. perniciosa that result in 
increased aggressiveness. 
Palavras-chave: Cocoa; Witches Broom; Proteomics; Pathogenicity;  
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Abstract:  
Cyanobacteria are the oldest photosynthesizing organisms on the globe and are present in the most varied 
ecological niches. Throughout evolution, in the struggle for establishment in these niches, these 
microorganisms were exposed to a wide diversity of nucleic acids from other organisms, such as plasmids and 
bacteriophage DNA. To face these challenges and ensure their survival, these microorganisms have developed 
defense mechanisms, some of them well characterized, such as the CRISPR-Cas, the Toxin-Antitoxin (TA) 
and the Bacteriophage Exclusion (BREX) systems. The discovery that these immune genes are clustered in 
some genome's regions has led these regions being called defense islands. The mining of these islands allows 
not only the identification of new defense systems, but also a deeper comprehension about the distribution 
dynamics of these systems in microorganisms from different environments. Considering the great diversity of 
existing cyanobacteria and all the niches inhabited by them, as well as their competition advantages, such as 
N2-fixing and blooms formation, the present work intends to mining the diversity of defense genes present in 
the N2-fixing cyanobacteria Nostocales genomes and understand its relation with the ecological niches from 
which they were isolated, how the organization of these systems on islands occurs and explore the genes 
diversity along the genomes and individual islands. In the process of identifying defense-related genes, the 
genomes of Nostocales from different environments deposited in NCBI were aligned against the Arsenal 
PADS database using local BLAST v2.9.0. All the genomes were annotated using RAST, and Artemis 
v16.0.17 was used for a manual annotation of defense genes identified in each genome and to the delimitation 
of the islands using housekeeping COGs previously described as delimiters for defense islands. Our results 
showed that for both aquatic and terrestrial species, the dominant systems are the TA and BREX, however, the 
abundance of such genes depend on the source of isolation. For aquatic species from environments such as 
lakes, fresh or brackish water and seas, in addition to the main systems, TA and BREX, respectively, we found 
a high abundance of the genes belonging to the Restriction-Modification (RM) system. In the terrestrial 
environment, however, it was found that places such as floodplain and dark soil, hot springs, stones, and plants, 
have a greater higher number of BREX genes than TA genes, bringing evidence that BREX offers some 
advantage on the ground. Precisely for cyanobacteria from desert soils, the number RM genes seem to make it 
the most abundant system, being followed by TA and BREX systems. The diversity found showed that the TA 
offers to aquatic N2-fixing cyanobacteria the best defense under water; in parallel, BREX was the most 
common system in terrestrial Nostocales, excepting for the isolated from desert origin, which were high 
abundant in RM genes, possibly the main defense mechanism in arid soil of these organisms. 
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Abstract:  
Trypanosomatids are unicellular parasitic protozoans which include the Leishmania and Trypanosoma genera, 
responsible for serious diseases of worldwide impact. Unlike other eukaryotes, these organisms have their gene 
expression regulated at the post-transcriptional level, such as during the translation initiation stage, where 
several translation initiation factors (eIFs) are known to act. One of these is the eIF4F complex, formed by the 
eIF4E, eIF4A and eIF4G subunits. Two eIF4F-type complexes in trypanosomatids have so far been well 
characterized and evaluated as having essential functions in translation, based on the EIF4E4/EIF4G3 and 
EIF4E3/EIF4G4 subunits. The EIF4AI RNA helicase is also found with the EIF4E4/EIF4G3-based complex, 
but it is not clear which helicase is found with the EIF4E3/EIF4G4 pair. A better definition of the role for RNA 
helicases, and associated complexes, could clarify important aspects regarding mRNA translation in these 
parasites and also bring important information about mechanisms associated with translation in different 
eukaryotes, including humans, which still remain undefined. To better understand the role of different RNA 
helicases in translation and their interaction with the eIF4F-related proteins, here we performed analyses on 
mass spectrometry data available from previous published and unpublished work investigating proteins co-
precipitated with the two sets of subunits from the EIF4E4/EIF4G3 and EIF4E3/EIF4G4 complexes. Sequence 
alignments and phylogenetic analyses were also carried out in PhyML using sequences available at the 
TritrypDB database. In addition, the helicases of interest were modelled and in silico interaction essays were 
carried out using AlphaFold 2. The analyses of the mass spectrometry data revealed differences related to the 
helicases co-precipitated with the two complexes investigated. The EIF4E3/EIF4G4 complex showed a 
preference for DED1 and HEL67 helicases, both proteins having the DEAD-Box domain and closely related, 
according to phylogenetic analyses. This was observed in both Leishmania infantum and L. amazonensis, as 
well as in Trypanosoma brucei. In addition, other helicases were also found such as DBP2 and SUB2. EIF4AI, 
which would be the main helicase involved with the EIF4E4/EIF4G3 complex, was found at a low intensity 
when compared to the other helicases found with EIF4E3/EIF4G4. DED1 is characterized by long N and C-
terminal regions, not conserved when compared to other related proteins of the eukaryotic DDX3 family. 
Possible regions of interaction with the eIF4F complex, predicted according to the known interaction between 
the yeast Ded1 and the eIF4F complex, are not conserved. Structure prediction data revealed that the N- and 
C-terminal regions in the L. infantum DED1 and HEL67 are likely to be not structured. The in silico assays 
predicted a direct interaction between DED1 and EIF4E3 in L. infantum, involving the N-terminus of DED1 
interacting with the EIF4E3 N-terminal region, reinforcing a possible role for this helicase in translation and 
involving the EIF4E3/EIF4G4 complex. New studies are being carried out, but the data reinforce that the 
complex formed by the EIF4E3/EIF4G4 subunits functions in translation with the support of helicases that 
differ from those found with the EIF4E4/EIF4G3 complex. 
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Abstract:  
The Gram-negative bacterium Klebsiella pneumoniae is an important pathogen involved in the dissemination 
and resistance of carbapenemases. In view of the recent detection of NDM-7 (New Delhi metallo-beta-
lactamases) in different health institutions in the State of Pará, Brazil, we sequenced the genome of a NDM-
positive K. pneumoniae ST-323 isolate. This data will contribute to the control and prevention of outbreaks of 
antimicrobial resistance in hospitals. The isolate was obtained from a clinical sample of a public hospital in 
the State of Pará, and the whole genome was sequenced on the Ion GenStudioTM S5 Plus System (Thermo 
Fischer Scientific) using chip 550. Assembly was performed on the Galaxy platform with SPAdes (Galaxy 
Version 3.15.3+galaxy2) and genome was analyzed with PHAge Search Tool Enhanced Release (PHASTER),, 
ResFinder version 4.1, Virulence Factor Database (VFDB) and PathogenWatch. The species K. pneumoniae 
was confirmed by bioinformatic analysis. Assembled genome had a size of 5,5 Mbp, 120 contigs, 5650 CDSs, 
and 56,85% GC content. ResFinder database predicted genes for resistance to beta-lactams, with emphasis on 
the blaNDM-7. Thirteen prophage regions were detected, three of which were intact and ten were incomplete 
regions. The VFDB database confirmed the presence of Type I fimbrial adhesin gene (fimH), which is related 
to bacterial adhesion host tissues. Type 3 fimbrial adhesins were identified in the mrk gene cluster, including 
the mrkA and mrkD. These genes are related to biofilm formation, an important virulence factor. A search on 
the PathogenWatch platform for global surveillance of microbial pathogens, confirmed the presence of the 
blaNDM-7 gene in the ST-323 isolate. Resistance in K. pneumoniae is related to the production beta-lactamases 
by conjugative plasmids. Our analysis detected Inc-type plasmids (FIB, HI1B). The detection of multidrug 
resistant bacteria in hospital environments has grown and alerted the medical community. The K. pneumoniae 
species received great notoriety due to constant therapeutic failures. This study confirmed the presence of 
epidemiologically important carbapenemases associated with mobile genetic elements in K. penumoniae, 
reinforcing the need for surveillance to prevent the spread of enzymes related to multidrug resistance. 
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Abstract:  
Previous studies by our research group have provided evidence of horizontal gene transfer among different 
species of the Staphylococcus genus, isolated from various hosts. This is particularly concerning as it indicates 
that underappreciated and understudied species can enhance the potential of pathogenic species like 
Staphylococcus aureus to develop resistance to antibiotic therapy. In some of our studies, we observed that 
CRISPR systems' spacers could serve as molecular markers to detect such gene transfers. To investigate the 
role of Mammaliicoccus sciuri, the newest and understudied member of the Staphylococcaceae family, in the 
transfer of genetic material, we examined CRISPR systems in M. sciuri genomes using genomic analysis and 
gene prediction tools. We analyzed 217 genomes of M. sciuri strains and found that only 1.4% of them 
contained CRISPR-Cas systems, which aligns with expectations due to the restrictive nature of this system and 
the low prevalence of these systems among members of the family. However, upon focusing on strains carrying 
CRISPRs, we discovered that these loci were located within mobile genetic elements flanked by insertion 
sequences. Two of them were found within an SCCmec element that carries the methicillin resistance gene 
mecA. This SCCmec element shared sequences not only among other M. sciuri strains but also among several 
clinically relevant staphylococci. Additionally, we observed that most of the CRISPR spacer sequences were 
identical across all lineages of M. sciuri, indicating a common origin. Our data suggested a genetic transfer 
between bacterial strains of the Mammaliicoccus genus from different hosts, including humans and animals, 
which coincided with the global spread of this opportunistic pathogen. These samples were isolated from 
human and camel bodily secretions, as well as air particles from a chicken farm, spanning different regions 
worldwide. Our findings highlight the need for further research on M. sciuri in line with the One Health 
concept. This bacterium likely plays a direct role in transmitting antibiotic resistance among 
Staphylococcaceae, contributing to the emergence of multidrug-resistant pathogenic bacteria. The results also 
emphasize the importance of carefully monitoring antibiotic use not only in humans but also in animals. 
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Abstract:  
Klebsiella pneumoniae is a Gram-negative bacillus, which has become a public health problem due to the 
emergence of hypervirulent and multidrug-resistant strains. This occurs mainly because these bacteria have 
many genes that encode several virulence factors, such as the polysaccharide capsule, adhesive fimbriae, 
biofilm formation, among others. For many bacteria, motility is also an important virulence factor. In the case 
of K. pneumoniae, there is a consensus in the literature that this is a non-motile bacterium. However, its 
annotated genome contains the flk gene, which encodes a putative repressor of flagellar biosynthesis. Other 
Gram-negative bacteria, such as Pseudomonas aeruginosa, also have homologous flk genes that encode 
flagellar repressors. Thus, the presence of the flk gene in K. pneumoniae suggests that this bacterium may have 
some kind of motility, albeit in an unconventional way. However, the precise role of flk in K. pneumoniae is 
still unknown, as the bacteria lack flagellar structures. In this sense, the present study aimed to investigate the 
action of the flk gene from K. pneumoniae on the motility of Pseudomonas aeruginosa. Initially, bioinformatics 
tools were employed to investigate the homology of the K. pneumoniae flk gene, and the protein it encodes, 
with other Gram-negative enterobacteria. The K. pneumoniae flk gene was inserted into cloning vectors, and 
the recombinant vectors were used to transform P. aeruginosa. Next, bacterial growth curves and motility 
assays were performed with the wild-type and the transformed P. aeruginosa strains. Bioinformatics analyses 
revealed high homology of the flk gene and the Flk protein of K. pneumoniae and P. aeruginosa. P. aeruginosa 
transformed with flK from K. pneumoniae showed no changes in the growth pattern when compared to the 
wild-type strain, but had a drastic reduction in motility. These results strengthen the hypothesis that the flk 
gene encodes a motility repressor that can contribute to the pathogenicity of K. pneumoniae by playing a 
possible role in motility, albeit rudimentary, in this bacterium. 
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Abstract:  
The opportunistic human pathogen Pseudomonas aeruginosa is known for its adaptive versatility in different 
environments, requiring finely regulated transitions. The high intracellular levels of the second messenger c-
di-GMP play a crucial role in the shift from an individual and planktonic lifestyle to a collective and sessile 
lifestyle characterized by biofilm formation. The synthesis of c-di-GMP is catalyzed by diguanylate cyclases 
(DGCs), which utilize 2 GTP molecules and are characterized by the presence of the GGDEF domain. 
Although the bacterial genome of P. aeruginosa contains 16 genes annotated with this domain, most of them 
lack experimental confirmation of catalytic activity and biological function. The hypothetical DGC 
PA14_04420 has been the subject of study in our laboratory due to its interaction with proteins involved in 
cell envelope synthesis. Therefore, we investigated the biological function of DGC PA14_04420 by 
constructing a mutant strain and an overexpression strain in P. aeruginosa PA14, aiming to assess phenotypes 
related to initial biofilm formation and the production of exopolysaccharides in the biofilm's extracellular 
matrix. The mutant strain AF001 exhibited decreased initial biofilm formation only at 37°C, but not at 30°C 
and room temperature, as compared to the wild-type strain. This suggests that PA14_04420 may have a specific 
thermoregulatory role in the initial biofilm formation at 37°C. Despite this result, the production of 
exopolysaccharides in the extracellular matrix of the biofilm was similar between the mutant and the wild-type 
strains. In contrast, overexpression of PA14_04420 resulted in increased initial biofilm formation and 
exopolysaccharide production, indirectly indicating elevated c-di-GMP levels, which will also be quantified. 
The thermoregulatory specificity of a DGC broadens the possibilities for signaling the progression of biofilm 
formation or the maintenance of the planktonic state. 
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Abstract:  
The rich biodiversity of the Amazon region is an endless source of microorganisms with unexplored 
biotechnological potential. Genomics and metabolomics are approaches that allow an efficient exploration of 
bioactive compounds produced by these microorganisms. Our work evaluated the biosynthetic potential of the 
bacteria Brevibacillus sp. FIR094 isolated from a soil sample of the Utinga State Park, Belém, Brazilian 
Amazon. Strain FIR094 was selected from the biobank of the Biological Engineering Laboratory (UFPA, 
Belém) because it showed antagonistic activity against control strains. Genome sequencing was performed on 
Ion GeneStudio S5 platform (Thermo Fisher Scientific) using chip 550 according to the manufacturer's 
protocol. Genome assembly was performed with SPAdes and biosynthetic gene clusters (BGCs) were 
predicted with AntiSMASH v.7.0. The extraction of secondary metabolites was performed by liquid-liquid 
separation with ethyl acetate in different culture media: TSB, LB and R2A (500 mL medium, 48h, 30º C, 200 
RPM). Aliquots of the crude extracts were injected onto a reverse phase BEH C18 column (1.7 μm, 2.1 × 100 
mm) coupled to a compatible pre-column, using an Acquity H-Class UPLC Waters (Waters) coupled to a mass 
spectrometer Bruker Impact II UHR-ESI-QqTOF (Bruker Daltonics). Data processing was performed on the 
NP³ Mass Spectrometry Workflow platform. MS/MS chemical structure annotation was performed by 
matching spectra with GNPS databases and in silico UNPD-ISDB. Genome mining identified 15 BGCs. Only 
4 showed similarity higher than 80% compared to previously described molecules from MIBiG database, 
including the antimicrobials tyrocidin, gramicidin and macrobrevin, in addition to petrobactin. BGCs of non-
ribosomal peptides (NRPs), polyketides (PK), ribosomally synthesized and post-translationally modified 
peptides (RiPPs) and terpenes were identified. Analysis of the metabolome network showed that there was 
greater production of metabolites in the minimal medium R2A (526 exclusive nodes) compared to TSB (402 
nodes) and LB (393 nodes). Only 8 clusters had nodes with annotation in the GNPS database. The production 
of tyrocidines and gramicidin and its analogues such as streptocidin was detected (TSB and LB). In addition, 
several groups were presented without identification in the databases, characteristics of terpenes, alkaloids and 
macrolides. Genomic and metabolomic approaches allowed to elucidate the diversity of molecules produced 
by Brevibacillus sp. and showed how the bacteria adjust its chemical repertoire in response to culture 
conditions. These data provide an opportunity to evaluate the unexplored potential of this free-living bacteria 
in the discovery of new molecules of biotechnological interest. This research was authorized by IDEFLOR-
Bio (nº 2021/830676), SisBio (nº 78518-1), and SisGen (nº A8DA4E2).  
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Abstract:  
Sexually Transmitted Infections (STIs) are a major global public health problem and are among the top 
infectious diseases. Gonorrhea is a STI that affects only humans, caused by the bacterium Neisseria 
gonorrhoeae. In 2016, WHO estimated 86.9 million cases of gonorrhea worldwide. Gonorrhea is currently one 
of the most important STI, due to the increased spread and emergence of multiresistant strains. The main goal 
was to study the relationship between resistance or decreased susceptibility to antibiotics in N. gonorrhoeae 
and the presence of mutations in the genes penA, mtrR, tetM, gyrA, and parC. Therefore, we conducted a 
systematic review following the PRISMA guidelines. We selected nineteen studies for the penA gene, twenty-
three for the gyrA and parC genes, 18 for the mtrR gene, and 12 for the tetM gene. The studies were selected 
using the Science Direct and Pubmed databases. The studies included address susceptibility and resistance to 
antibiotics and mutations in the chosen genes. Then, a meta-analysis of the studies was performed, totaling 
twenty-one meta-analyses. Meta-analysis was conducted when two or more studies were found for the same 
gene and the same antibiotic. Meta-analysis of isolates resistant to penicillin, cefixime, and ceftriaxone shows 
that more than 50% of the isolates had mutations in the genes penA, and mtrR. More than 50% of azithromycin-
resistant isolates had mutations in the mtrR gene. More than 50% of the resistant and intermediate-resistant 
isolates to ciprofloxacin had mutations in gyrA. Less than 50% of isolates with intermediate resistance to 
ciprofloxacin had mutations in parC. The plasmid containing the tetM gene was found in more than 50% of 
tetracycline-resistant isolates. Monitoring the infection and genetic studies are important to control the spread 
which can result in positive economic impacts on public health and improve the population's quality of life. 
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Abstract:  
The use of biomass for biofuel production faces two major challenges: i) competition with food for land and 
water use; and ii) decay in productivity in the context of climate change. Thus, the search for feedstocks that 
could overcome such obstacles is essential for the advance of bioeconomy. In this sense, agave (Agave 
sisalana) stands out as a promising option. Being largely cultivated in the Brazilian "sertão" - arid and 
inadequate region for other plant cultures, located in the Northeast of the country -, agave is currently employed 
in Brazil almost exclusively for natural fiber production, in which a substantial residue leftover is neglected 
for biomass valuation. However, agave is rich in inulin-type fructans, which can be hydrolyzed to fructose and 
glucose monomers by inulinase-like enzymes. These sugars are normally fermented by yeast strains for ethanol 
production, being sugarcane bioethanol widely produced in industrial fermentation by Saccharomyces 
cerevisiae. Therefore, this work aims to enable the production of bioethanol from this biomass that is highly 
adapted to extreme climate conditions through the fermentation of inulin using a modified S. cerevisiae. For 
simultaneous hydrolysis and fermentation of inulin, genetic engineering of an S. cerevisiae strain for the 
consolidated bioprocessing (CBP) of raw A. sisalana juice was performed by heterologous expression of a 
fungus inulinase from A. sisalana phytopathogen. Genetic engineering was carried out in laboratorial strain 
BY4742, in which exo- and endoinulinases (never before used in S. cerevisiae), as well as Kluyveromyces 
marxianus' exoinulinase (control) were evaluated for their inulin degradation activity. Transformed strains 
were tested in synthetic inulin media and A. sisalana leaf juice. Preliminary results indicate that recombinant 
yeast show a better growth performance than wild-type strain. Fermentation samples are under analysis to 
assess ethanol production. Further, for improved enzyme activity, yeast surface display and/or overexpression 
of endogenous genes that boost enzyme secretion will also be performed. In parallel, natural S. cerevisiae 
isolates from the Brazilian bioethanol industry are being prospected for the fermentation of the thermic 
hydrolysate of A. sisalana, harboring a higher level of reduced sugars. The selected strain will be used as the 
background for genomic integration of the inulinases expression cassette using CRISPR-Cas9. For raw agave 
leaf juice, the industrial strain PE-2 showed production of 11,4g/L of ethanol, which indicates a promising 
background for the final CBP strain. An efficient yeast strain able to produce biofuel from A. sisalana is an 
important step towards carbon capture goals and the establishment of biorefineries that envision a holistic use 
of biomass, providing a robust and sustainable base for Brazilian bioeconomy and energetic matrix to rely on. 
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Abstract:  
H-NS proteins (histone-like nucleoid structuring) regulate gene expression in bacteria, preferentially silencing 
chromosomal regions with high AT content. This preference for AT-rich regions also allows bacteria to acquire 
new genetic materials in a more secure way. Burkholderia cenocepacia H111 presents six proteins containing 
the H-NS motif, distributed among its three chromosomes. In this study, we sought to investigate the 
interaction of a B. cenocepacia H-NS protein, namely H-NS0161 with DNA and other proteins. H-NS0161 was 
chosen based on data from our group showing that this protein, among those encoded on chromosome I, may 
play the greatest contribution for the bacterial physiology. We constructed a bacterial strain expressing H-
NS0161-FLAG in addition to the untagged protein by cloning h-ns0161-FLAG and its upstream region in a B. 
cenocepacia non-replicative plasmid and selecting for colonies that underwent homologous recombination at 
the native locus. Co-immunoprecipitation using anti-FLAG affinity gel followed by SDS-PAGE analysis 
demonstrated the presence of a smear at the top and three well-defined bands between 10 and 15 kDa, which 
are absent in the eluate from the parental strain. While the smear disappeared after nuclease treatment, 
suggesting it may correspond to nucleoid fragments co-purified with H-NS0161-FLAG, the bands were still 
visible. One of these bands corresponds to H-NS0161-FLAG, according to the signal obtained by western 
blotting. The additional bands could represent the untagged H-NS0161, one or more of the other H-NS proteins 
or even another nucleoid-associated protein present in the bacteria, since all these proteins are quite similar in 
mass and are expected to bind DNA. Therefore, our data show that H-NS0161 binds DNA and co-purifies other 
nucleoid-associated proteins in B. cenocepacia. The same strategy was adopted to create B. cenocepacia strains 
expressing either H-NS0129-FLAG or H-NS6597-FLAG, and the same experiments above are currently in 
progress to compare all the three proteins with respect to their expression levels and interaction profiles. 
Palavras-chave: Gene expression regulation; Burkholderia cenocepacia; nucleoid-associated proteins; 
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Abstract:  
The scientific community has long recognized the potential of beneficial fungi and the industry has effectively 
harnessed these microorganisms for various applications. One fascinating mechanism of action exhibited by 
many fungal species is their ability to produce volatile organic compounds (VOCs) with antagonistic activity. 
The genus Induratia (formerly known as Muscodor) is a VOC-producing fungal genus particularly interesting 
in the management of postharvest diseases. The objectives of this study were to identify at the species level 
and characterize strains of Induratia for the management of strawberry fruit rot in post-harvest. Six strains 
were obtained from parts of the parasitic plant Struthanthus flexicaulis and used in the study. These strains 
were able to produce VOCs with antimicrobial activity in different growth media, however, millet medium 
was selected as the best on the basis of pathogen inhibition. The six strains of Induratia were able to produce 
VOCs with antimicrobial activity against Phytophthora sp., Rhizoctonia solani, Botrytis cinerea, 
Colletotrichum lindemuthianum, Sclerotinia sclerotiorum and Fusarium verticilioides. The VOCs produced 
by the Induratia strains were extracted with solid-phase microextraction (SPME) and analyzed by gas 
chromatography coupled to mass spectrometry. A total of 17 different VOCs were identified among the 
Induratia strains and some of them were already known for their antimicrobial properties, such as phenylethyl 
alcohol, 2- furanmethanol, 3-methyl butanol and 2-methyl butanol. The Induratia strains were identified by 
phylogenetic analyses of gene fragments performed separately and in combined datasets using the maximum 
parsimony and maximum likelihood methods. These phylogenetic analyses with TUB2, ITS+RPB2, 
ITS+TUB2 and ITS+RPB2+TUB2 allowed the identification of five strains as I. coffeana and one strain as an 
undescribed species of the genus Induratia. In conclusion, strain FTB01 of I. coffeana was able to increase the 
shelf-life of strawberries and has shown potential to be developed into a commercial product to control 
postharvest decays. 
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Abstract:  
Black pepper (Piper nigrum L.) is one of the most used spices in the world. The plant has a high nutritional 
requirement; thus, Plant-Growth Promoting Bacteria (PGPB) becomes a viable and economically effective 
alternative to ensure productivity and reduce the use of chemical fertilizers. Our study aimed to identify and 
assess the plant-growth promotion potential of root-associated bacteria isolated from Amazonian black pepper 
crops. Roots were sterilized, macerated, serially diluted in saline solution, and inoculated in Tryptic Soy Agar 
supplemented with cycloheximide 100 µg mL-1. Colonies of different morphologies were selected, and axenic 
cultures were obtained by streak plate method. Bacterial genera were identified by the sequencing of the 16S 
rRNA gene. The 21 isolates were affiliated to the genera Enterobacter (7 isolates), Klebsiella (5 isolates), 
Kosakonia (5 isolates), Bacillus (2 isolates), Pantoea (1 isolate), Citrobacter sp. (1 isolate). Seven isolates 
were positive for 1-aminocyclopropane-1-carboxylic acid deaminase activity, while four were positive for the 
presence of the nifH gene. Twenty isolates were able to solubilize inorganic phosphate. Kosakonia sp. Pn16 
genome was sequenced and presented 6,432,985 bp, GC content of 55%, 6,465 Coding Sequences, 10 
Symbiotic Islands, 28 biosynthetic gene clusters, and several key genes involved in plant-growth promotion 
such as pstSCAB-phoU, oqxAB, ipdC, speADEGF. Therefore, we were able to isolate root-associated bacteria 
with the potential to produce biofertilizers from the analysis of some important physiological and molecular 
characteristics. Based on phylogeny and Average Nucleotide Identity results, we propose the classification of 
the Pn16 isolate as Kosakonia pseudosacchari Pn16. 
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Abstract:  
The star-tick Amblyomma sculptum is the transmission vector of pathogenic bacteria in the interior of the state 
of São Paulo, and infection by Rickettsia rickettsii occurs in less than 1% of star-ticks in the environment. The 
use of molecular techniques for detection of these prokaryotes is possible by means of conventional PCR in 
which the target gene citrate synthase - gltA (specific for Rickettsia spp.). This work aimed to detect the 
presence of bacteria in DNA extracted from star-ticks, as well as to characterize the species of the pathogenic 
genus Rickettsia spp. found in an endemic area of brazilian spotted fever, based on analyzes of sequencing 
amplified PCR products and comparison in a database. With the aid of CO² attraction trap (white voile and dry 
ice), samples were collected in pools of free-living ticks, in riparian areas of water bodies at the USP "Luiz de 
Queiroz" campus (22°42'19.7"S, 47°38'39.8"O). These areas were strategically determined by the presence of 
the ticks' primary hosts, namely: Piracicaba river catchment, airport lagoon, Department of Forestry Sciences, 
entomology experimental area, banana colony and Biocema forest. From morphological analysis by taxonomic 
key of the collected specimens, adults and nymphs of A. sculptum were identified. For DNA extraction, the 
ticks were macerated in liquid nitrogen and DNA extracted with the proteinase K, quantified with Invitrogen 
Qubit™ fluorometer, and diluted for the polymerase chain reaction, in order to amplify the 16S gene in the 
V3/V4 regions, using the commercial kit 2X PCRBio UltraMix. Amplicons were verified with 1% agarose gel 
electrophoresis. PCR products were sequenced by illumina MiSeq® 2x250 equipment. The sequences obtained 
were compared with the Silva v132 database, using the Dada2 and PhyloSeq_RDP packages. Sites containing 
sequences characterized with the genus Rickettsia spp. were amplified in a new reaction, using a pair of primers 
that amplify an 850 bp fragment of the citrate synthase gene (gltA). The PCR product corresponding to the 
molecular weight of the gltA gene fragment was cut in electrophoresis with a 1% agarose gel pre-stained with 
SYBR Safe™, being visualized in the Dark Reader® transilluminator and then the band was extracted and 
purified with the PureLink™ Quick Gel Extraction Kit (Invitrogen). The amplicon was quantified for 
sequencing and the obtained sequences were compared in nBLAST analysis, in order to detect the 
corresponding species. The sequences obtained for the 16S V3/V4 gene detected the presence of the zoonotic 
genus Rickettsia spp. in the sample at the nymphal stage of the banana colony. From this respective sample, 
the sequences obtained in a new reaction for the citrate synthase gene (gltA) characterized high similarity 
(100%) with Rickettsia bellii, in comparison in the GenBank. It was possible to detect, based on molecular 
techniques, the zoonotic genus of brazilian spotted fever in one of the riparian areas with the transit of hosts 
parasitized by the star-tick. However, in the second sequencing it was revealed that it was a non-lethal species 
within the genus, but already verified previously in the region. 
Palavras-chave: Amblyomma sculptum; zoonosis; spotted fever; environmental monitoring; sequencing 
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Abstract:  
The COVID-19 pandemic has been marked by changes in the clinical profile of the disease. The different 
symptoms between the variants of SARS-CoV-2 and the severity of the cases are indications of the adaptation 
of the virus. Thus, extensive effort has been invested in understanding the changes in the viral genome and its 
adaptation to escape the host's immune system. Understanding the clinical manifestation of each variant and 
the host's innate response is essential for characterizing the signaling pathways that each variant triggers, and 
also the study and identification of new therapeutic targets. In this work, the immunopathogenesis of COVID-
19 is characterized in the experimental model of K18-hACE, a transgenic mice model that express human 
ACE2, used by the virus as an entry receptor. In this project, we established the Delta variant infection model 
by evaluating acute illness with different virus concentrations (103, 104, and 105 PFU) and their impact on 
symptom presentation. Activation of the innate immune response and cytokine storm was evaluated through 
expression levels of immunoregulatory genes in target tissues in animals infected with increasing doses of the 
SARS-CoV-2 Delta variant. The quantification of immunoregulatory genes was performed through qPCR 
using exon-exon junction primers. Our results demonstrated the effectiveness of the K18-hACE model in the 
reproduction of COVID-19 in mice, with the establishment of viremia in organs involved in the 
immunopathogenesis of the disease and directly related to the viral load used. Furthermore, our study showed 
that animals inoculated with the lowest load of viral particles (103 PFU) showed significant upregulation of 
cytokines (IL-6) and interferon-stimulated antiviral genes involved in the innate immune response (IFIT1, 
IFITM3, and ISG15) on the fifth day after infection while they had milder clinical symptoms, indicating that 
the animals in this group present effective antiviral immune innate response against SARS-CoV-2. Altogether, 
our results demonstrate the use of the in vivo model of transgenic mice expressing the ACE2 receptor in the 
elucidation of the immunopathogenic aspects of COVID-19. This model could be used in the future in 
researches that evaluate the pathogenesis of the different variants of SARS-CoV-2, as well as in the elucidation 
and development of antivirals and prophylactic vaccines against COVID-19.  
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Abstract:  
The current global energy matrix continues to rely heavily on fossil fuel-based energy sources, increasing the 
negative impacts of climate change. This has led to a major shift in developing cleaner and renewable 
technologies. In this context, microbial cellular platforms have been engineered to efficiently produce biofuels 
and biochemicals from lignocellulosic biomass. Novel lignocellulosic-based technologies have come at a cost 
- a wide variety of toxic compounds are produced during biomass depolymerization and affect microbial 
fitness, decreasing fermentation efficiency. This has inspired the redesign of the eukaryotic model 
Saccharomyces cerevisiae to increase its resistance to Lignocellulosic Hydrolysate (LCH) inhibitors. The three 
main classes of LCH inhibitors are furans, phenolics and organic acids. These groups of inhibitors can induce 
several synergistic stress responses, such as decrease of cellular pH and ATP, inhibition of DNA synthesis and 
repair, inhibition of enzyme synthesis and activity, and others. To counteract the effects of LCH inhibitors, 
molecular mechanisms in extremotolerant organisms can be transferred to S. cerevisiae to increase its 
resistance and create a more robust yeast cell which can be used as a platform in lignocellulosic-based 
biorefineries. Extremotolerant organisms are known for their abilities to thrive in environments once thought 
to be uninhabitable. Examples include tardigrades, a series of eutelic micro-animals known for surviving in a 
wide variety of extreme environments. Using a large synthetic tardigrade cDNA yeast library associated with 
high-throughput screening, a series of genes affording S. cerevisiae resistance to different classes of LCH 
inhibitors have been identified, including 20 resistant mutants selected in high concentrations of 5-
hydroxymethylfurfural (HMF). These genes have been reverse engineered into the parental strain, affording it 
higher resistance to HMF, furfural and oxidative stress, meaning that the tardigrade genes have been proven 
to transform a strain of S. cerevisiae multi-resistant when compared to the parental host. The sequencing of 
the most promising candidates indicates high similarity with a conserved proteolipid in the plasma membrane 
transcriptionally regulated by the MAPK pathway to regulate gene expression to adapt cellular metabolism to 
environmental stress. Next steps include the transference of the best candidate gene targets into an industrial 
xylose-fermenting yeast strain and a system integrated multi-omics analysis to unravel novel molecular 
mechanisms associated with the improved tolerance in the yeast cells. The novel synthetic strains can be used 
as robust biological platforms, accelerating the efficiency of the lignocellulosic-based industry. 
Palavras-chave: tolerance; lignocellulosic hydrolysate inhibitors; Saccharomyces cerevisiae; cellular stress 
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Abstract:  
With fossils dating back at least 500 million years, sponges (phylum Porifera) are the oldest organisms on the 
planet. They are morphofunctionally simple, attaching themselves to surfaces and filtering the surrounding 
water, using suspended resources to feed and obtain energy. Sponges have a great diversity of types already 
catalogued, reaching more than 9,000 species, among which more than 97% belong to marine habitats and 3% 
to freshwater. They are known for their association with microorganisms and importance for other animals 
present in the niche. As holobionts, microorganisms constitute 50 to 60% of sponge biomass, therefore, these 
organisms can be the basis for obtaining carbon sources and energy resources for sponges. In addition, they 
may protect against possible toxic agents by assimilation and infectious pathways through the synthesis of 
natural products, including terpenes, nucleosides, polyketides, alkaloids, porphyrins, macrolides, and 
polyesters. Most of these metabolites are bioactive and may have antiviral, antibacterial, antifungal, and anti-
inflammatory functions. The Amazon is home to the greatest biodiversity in the world and the third largest 
coral reef in the world, called the Great System of Coral Reefs in the Amazon (GARS), which extends from 
French Guiana to the state of Maranhão, suffering the effects of the heat of the North Atlantic current and 
efflux of the Amazon River, with a large discharge of freshwater and sedimented solids in seawater containing 
organic matter that is carried towards the GARS. With this considerable extension and particular features, 
GARS could become a new source of biosynthetic gene acquisition for bioactive natural products (BGCs). The 
aim of the present study was to investigate the presence and diversity of natural product biosynthetic gene 
clusters (BGCs) in Metagenome Assembled Genomes (MAGs) obtained from shotgun metagenomes of six 
species of GARS sponges previously published (PRJNA796108). The libraries obtained in ENA-EBI were 
processed and assembled in MEGAHIT, and the MAGs were obtained through MaxBin2. The identified 
MAGs had their completeness and contamination evaluated using CheckM. Then, the MAGs were subjected 
to antiSMASH 7, using the relaxed parameter to search for well-defined (with all components) and putative 
BGCs. The BGCs were manually cured and separated according to their classes. Using MAGs with a 
completeness ranging from 75.23% to 98.02% our data revealed that Terpenes are the most dominant class of 
BGCs in the sponges' MAGs (over 30%), followed by Proteusins (over 15%), and other BGCs presents less 
than 10%. The most part of the BGCs found (92%) had no similarity with known clusters, showing not only a 
high chemical diversity, but also a large source of new possible natural products in GARS. Interestingly, a 
high amount of Proteusins was found, a class of BGCs that, although they have been classified as non-
ribosomal peptides (NRPS), are currently considered peptides synthesized ribosomally and post-translationally 
modified (RiPP). Both, Terpenes and Proteusins are described in previous studies as having the cytotoxic 
action, and are good candidates to bioassays, once they can discovered as new drugs isolated from sponges 
holobiont. 
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Abstract:  
Bioluminescence is the light emission by living beings as a result of the oxidation of a substrate (luciferin) by 
an enzyme (luciferase). About 20% of all species of bioluminescent fungi known in the world were described 
by our research group as well as the metabolic pathway responsible for light emission, the so-called Caffeic 
Acid Cycle (CAC). The bioluminescence of Neonothopanus gardneri, a Brazilian fungus, is controlled by a 
temperature-compensated circadian clock, whose clock-genes and molecular regulation are still unknown. One 
of the most well-characterized circadian clocks is from the fungus Neurospora crassa, whose components and 
architecture have been successfully elucidated. More recently, we were also able to find some conserved N. 
crassa clock genes from the transcriptome data of N. gardneri. Initially, we conducted an extensive analysis of 
the transcriptome and genome of N. gardneri. Through bioinformatics approaches, we identified a putative 
protein, WC-2, that shared sequence homology with other clock-related proteins. We subsequently cloned the 
WC-2 coding sequence and expressed the His-tagged recombinant protein in Escherichia coli. To validate the 
specificity of the antibody, we performed Western blot analysis using anti-His and anti-WC-2 antibodies, the 
last one prepared from the model fungus N. crassa (kindly provided by Prof. Dunlap from Geisel School of 
Medicine, Dartmouth, USA) to assess their cross-reactivity towards N. gardneri crude protein extract. 
Preliminary assays indicated that antisera for the clock-protein 2 (WC-2) from the fungus N. crassa also interact 
with proteins from N. gardneri. In N. crassa, WC-1 and WC-2 combine to form the white-collar complex 
(WCC), which acts as a positive element in the circadian clock. Thus, the characterization of proteins 
interacting with the WCC could provide new clues about the molecular components of this complex biological 
network in the fungus N. gardneri. Moreover, phylogenetic trees were constructed to demonstrate the 
evolutionary relationship between different fungal WC-2 sequences. In conclusion, this study utilized 
transcriptomics, genomics, and proteomics approaches to unveil the presence of a novel protein, WC-2, 
possibly involved in the molecular clock of the bioluminescent Basidiomycete fungus N. gardneri. The size 
observed in Western Blot assay for WC-2 from crude protein extracts from N. gardneri and N. crassa was the 
same, close to 60 kDa. The next steps include the realization of a circadian interactome study of 
macromolecular protein complexes in order to characterize WC-1 and FRQ from the same fungus. 
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Abstract:  
Streptomyces - a bacterial genus of the Actinobacteria phylum - is the most prolific microbial genus in 
antibiotic production, while also being responsible for the production of several other bioactive molecules, 
including antifungals and antitumoral molecules. Although many Streptomyces secondary metabolites have 
already been described, efforts to obtain new molecules from the genus using traditional methodologies have 
presented low success rates. However, in silico analyses reveal that the number of bioactive molecules encoded 
in their genome is far greater than the number of molecules produced at laboratory conditions. Therefore, 
considering the demand for new antimicrobial molecules due to the rise of pathogen resistance to drugs, 
exploring Streptomyces silent/cryptic clusters through genome mining, followed by techniques to induce their 
expression, such as heterologous cloning, has become an interesting path in the development of new molecules, 
allowing researchers to tap the hidden genetic potential of the genus. Yet, cloning Streptomyces' biosynthetic 
clusters is challenging due to the large size of these clusters. Because of that, methods based on homologous 
recombination, such as TAR cloning and the InFusion method, could be more effective in tackling the cloning 
of biosynthetic clusters. Lantibiotics are antimicrobial peptides that present both narrow and broad-spectrum 
antimicrobial activities, and possible applications on health and food industries, while also having a low 
tendency to resistance development. Though they have been less studied in the genus, they are present in 
Streptomyces and have been reported to present unique variations in the group. Given this scenario, this study 
aims to analyze genomic data from Streptomyces sp. NBS14/10 - a bacteria isolated from the Tietê river in São 
Paulo - and promote the expression of selected lantibiotic gene clusters through heterologous cloning using 
TAR and InFusion methods. A Multi-Loccus Sequence Analysis was performed to identify the lineages most 
closely related to NBS 14/10 and use their genomes to conduct a synteny based genome assembly. This 
assembly resulted on 18 scaffolds, with the biggest one - approximately 12Mb in size - representing most of 
the genome. The assembly was submitted to a secondary metabolite gene clusters search, using the antiSMASH 
software. 53 regions were identified as biosynthetic gene clusters, 4 of which encoded genes related to 
lanthibiotic production. These annotations were validated through the BLAST algorithm, literature review and 
a genome neighborhood analysis, and the clusters' structure was described. With these informations, the 
primers used for the amplification of the clusters were designed, following the specifications of the TAR 
method. The correct amplification - currently being executed - will be verified through the expected size and 
fragmentation pattern after digestion of the amplicons. The amplicons will be united to assemble the clusters 
inside the pCAP03_p21 via homologous recombination by insertion in a Saccharomyces cerevisiae. After the 
mutant colonies have been selected and confirmed, the plasmid with the complete insert will be amplified in 
E. coli and finally inserted in a Streptomyces coelicolor strain with minimal genome designed to enhance the 
expression of the plasmids inserted into it. 
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Abstract:  
The aim of this study was to compare S. saprophyticus and S. haemolyticus concerning to the ability to grow 
during iron deprivation, to produce siderophores and uptake xenosiderophores. These species are coagulase-
negative staphylococci (CNS) that can cause infections in the human host. Previous work has described that 
S. saprophyticus can grow in the presence, absence and at higher concentrations of iron. It has also been 
described that this species produces carboxylate siderophores derived from citrate. In this work, we described 
that S. haemolyticus can also grow in the presence, absence and higher concentrations of iron. It was observed 
that S. haemolyticus exhibited cell growth that peaked earlier compared to S. saprophyticus. To investigate 
siderophore production in S. haemolyticus, the CAS ( chrome azurol S) assay was performed. The results 
showed a change in the color of the medium, indicating the production of siderophores by this bacterial species. 
Chemical characterisation of these siderophores was performed using the phenolphthalein assay and showed 
that they belong to the carboxylate type, as previously described in S. saprophyticus. In silico analyses were 
performed to investigate the metabolic pathways involved in the production, export and uptake of siderophores 
using databases and the BLAST tool. These analyses identified genes and proteins related to these pathways 
in both bacterial species studied. The schematic representation of these proteins provided a clearer insight into 
the potential pathways of siderophore production, export and uptake in S. saprophyticus and S. haemolyticus, 
thus providing valuable information on the mechanisms involved in these activities. The ability of S. 
saprophyticus and S. haemolyticus to uptake xenosiderophores (siderophores produced by other species) was 
also investigated. Growth assays were performed in the presence of siderophores derived from Salmonella spp, 
S. aureus and a commercial siderophore known as FOB. The results showed that S. saprophyticus showed 
enhanced growth in the presence of its own siderophores and those derived from S. aureus, demonstrating 
efficient uptake of carboxylate siderophores as expected. However, when exposed to siderophores from 
Salmonella spp, S. haemolyticus and FOB, S. saprophyticus showed no significant growth, indicating a 
difficulty in capturing these xenosiderophores. In contrast, S. haemolyticus showed growth similar to that in 
the presence of iron when cultured with its own siderophores and all xenosiderophores tested. These results 
indicate efficient xenosiderophore uptake by S. haemolyticus under all these conditions. In summary, the 
results obtained revealed differences when comparing S. saprophyticus and S. haemolyticus concerning to cell 
growth during iron deprivation and siderophore/xenosiderophore uptake. These differences highlight 
metabolic strategies related to iron metabolism of these bacterial species and can contribute to explain 
differences in the ability to infect the human host. 
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Abstract:  
A series of initiatives have taken place in order to mitigate fossil fuel emissions' impact on climate change. 
Amongst such efforts, the production of second-generation ethanol (E2G), based on the conversion of xylose-
rich agroindustrial lignocellulosic residues, has been praised as an appealing alternative. Fermentation of this 
material is commonly carried out by the yeast Saccharomyces cerevisiae, due to its industrial robustness and 
outstanding fermentative ability, although it is not capable of naturally consuming pentoses. Although 
metabolic engineering endeavors have enabled an efficient xylose fermentation phenotype in S. cerevisiae, 
improvement is still deemed necessary for the expansion of commercial applications. Fine-tuning key genetic 
targets in the xylose metabolism pathway has been described as an indispensable approach for an enhanced 
trait. In this sense, this work proposes the study of changes in the transcriptional regulation of the XKS1 gene, 
encoding a xylulokinase that precedes the Pentoses Phosphate Pathway, in cellulosic ethanol production by S. 
cerevisiae. Initially, transcriptomic data of an industrial E2G yeast during xylose fermentation were evaluated 
to identify highly expressed constitutive genes for promoter selection for the construction of XKS1 expression 
cassettes. In contrast to other genes whose promoters have been commonly used for XKS1 overexpression in 
yeast (ADH1, PGK1, or PGK1), TEF1 was detected as the most transcribed target during xylose fermentation. 
Therefore, TEF1p was used to construct a vector for XKS1 expression, and the weak GAP1p as a negative 
control for promoter strength. After cassettes assembly in the backbone pRS425 (TEF1p-XKS1-CYC1t and 
GAP1p-XKS1-CYC1t, LEU2), the laboratory strain BY4742 was transformed with such vectors together with 
an Orpynomices sp. xylose isomerase plasmid (GAP1p-XYLA-CYC1t, URA3). An empty pRS425 vector was 
used as a negative control for XKS1 overexpression. Finally, all transformed strains were used for xylose 
fermentation in YNB URA- LEU- medium containing 2% xylose. After HPLC analysis of the fermentation 
assay, it was possible to confirm that TEF1p is able to enhance the xylose fermentation phenotype in S. 
cerevisiae in contrast to other promoters. Therefore, these results may contribute to developing more efficient 
strains for E2G production.  
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Abstract:  
Introduction: Streptococcus pneumoniae is a globally significant bacterium responsible for over one million 
deaths annually. Commonly acquired in early childhood, pneumococcus colonizes the upper respiratory tract 
asymptomatically, forming biofilms that persist for months in the nasopharynx. However, under conditions 
that alter the bacterial environment, such as viral infections, pneumococci can escape the biofilm and invade 
other niches, causing various diseases of varying severity. The polyamine transporter PotABCD is an important 
virulence factor of pneumococcus. Immunization of mice with recombinant PotD can reduce subsequent 
colonization with the bacterium, involving the production of high levels of the cytokine IL-17. It has also been 
suggested that PotD is involved in biofilm formation by pneumococcus. Objectives: This study aims to 
elucidate the role of PotABCD and polyamines in pneumococcal biofilm formation. Methodology: In the initial 
stage of the study, we compared the formation of biofilms between wild-type pneumococci and a PotABCD 
transporter-negative mutant. For this comparison, we conducted a biofilm formation in microplate assay for 
the in vitro and cell substrates model. Simultaneously, we performed a bioluminescence assay to quantify the 
production of AI-2 molecules, which are molecules associated with quorum sensing. Following that, we 
evaluated biofilm formation in the presence of polyamines, the substrates transported by the PotABCD 
transporter, and compared it to a medium without the addition of polyamines. Since biofilm formation in 
pneumococci is connected to nasopharyngeal colonization, we conducted an assay to assess biofilm formation 
in nasopharyngeal cells and an in vivo mouse model of biofilm formation. Results: The mutation inhibited the 
ability to form biofilms both in vitro and in the cell substrate model compared to the wild-type strain. In the 
biofilm quality test, we observed a significant reduction of approximately 3-4 logs in bacterial viability after 
treatment with gentamicin, indicating the presence of stable biofilms. Additionally, the wild-type strain 
produced a higher amount of AI-2 molecules than the mutant strain during biofilm formation. An increase in 
biofilm formation by the wild-type bacterium after the addition of external putrescine and spermidine, while 
this effect was not observed in the mutant strain, demonstrating that the mutation truly impairs the bacterium's 
response to polyamines. Finally, the same trend was observed in the in vivo colonization model, where the 
mutant strain exhibited less biofilm formation compared to the wild type. Conclusion: Collectively, the data 
suggest that polyamine transport is an important mechanism for biofilm formation by pneumococci, as the 
absence of the transporter limits biofilm formation, while the addition of polyamines promotes this event. In 
biofilm formation assays under respiratory epithelium, the mutant strain formed less biofilm. 
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Abstract:  
The insertion of Pisolithus sp., an ectomycorrhizal fungus promoting plant growth, in eucalyptus production 
has been studied as a sustainable alternative to play a key role in nutrient cycling, with a reduction in nitrogen 
and phosphate fertilizers and host adaptability to various habitats. This bioproduct is relatively unknown, 
especially in Latin America compared to other regions of the world. Due to the lack of suitable ectomycorrhizal 
inocula in the market and the apparent similarity among species, they are easily confused when limited to 
macroscopic observations within the taxa of the Pisolithus genus. There is morphological synonymy among 
species such as P. albus, P. tinctorius, and P. microcarpus, which can lead to incorrect species identification 
when relying solely on this variable. The objective of this study was to identify potential ectomycorrhizal fungi 
species that promote eucalyptus plant growth and assess the genetic diversity of basidiomes isolated from the 
Cerrado region. In this study, the genetic material of 27 fungi isolated from commercial eucalyptus plantations 
in the Cerrado of the Serra do Espinhaço Meridional Biosphere (SisGen No. C7AB21D) was analyzed for 
height, shape, diameter, habitat, growth type, and odor. The isolates were maintained in a microbial collection 
under the curation of the Soil Microbiology Laboratory at UFVJM and subjected to nucleic acid extraction. 
The intergenic region of rDNA 28S, ITS1, and ITS4 was amplified. Phylogenetic analysis based on partial 
genome sequences was performed for the identification and diversity of the fungal isolates. The forward and 
reverse nucleotide sequences obtained through ITS region amplification were used to create a consensus 
sequence using the Bioedit Sequence Alignment software (v 7.2). The alignment of the consensus sequences 
with other sequences was performed using the Blast tool from the National Center for Biotechnology 
Information (NCBI) and the pairwise sequence alignment tool from Mycobank. Through sequence comparison, 
the isolates were identified at the species level. The Neighbor-Joining method was used for the construction of 
the phylogenetic tree, applying the p-distance model, with the Molecular Evolutionary Genetic Analysis 
software (v. 7). Multiple alignment was performed among the sequences of the fungal isolates in the collection 
and among the sequences of each species within the Pisolithus genus. The alignment was rooted using the 
sequence of the Scleroderma sp and Paxillus involutus genera as an outgroup. The robustness of each branch 
was determined using the non-parametric bootstrap test with 1000 replications. The morphological pattern of 
the isolates varied according to the collection site, within a perimeter of 918 km². The epigeous basidiomes 
exhibited an etipe shape, irregular, oval, and round with varying presence or absence of odor and flattening. 
They ranged in height from 3.2 to 8.6 cm and had diameters of up to 7.1 cm, displaying diverse colors. Their 
fruiting predominates during the Brazilian autumn-winter, in predominantly dystrophic soils. The isolates 
belong to the species Pisolithus microcarpus (Cooke & Massee) G. Cunn, with a 98% similarity in the partial 
sequence of the ITS1/4 region. The sequences in the cladogram were divided into five main clades, with strong 
bootstrap support at 99% and a branch length sum of 1.04. In clade I and clade II, there is a higher similarity 
between the isolates from the LMS/UFVJM collection and the isolates from FEM present in other ecological 
niches, found in Eucalyptus sp. forests originating from Australia, South Africa, Brazil, China, Portugal, New 
Caledonia, Madagascar, Morocco, the United Kingdom, and Senegal. The isolates in clade II exhibit small 
nucleotide differences, which may indicate alterations in the process of adaptation to the environment. Genetic 
diversity was demonstrated by the formation of five distinct groups among the isolates, forming two main 
clades consisting exclusively of P. microcarpus individuals. The diversity is attributed to nucleotide 
differentiations among the isolates rather than geographic distance. We cannot attribute the genetic variability 
among the isolates to their geographic occurrence, as this species does not show a relationship between genetic 
diversity and regional geographic distance or occurrences in other countries. There may be interpopulation 
variability, as observed between Clades I and II. 
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Abstract:  
The gastrointestinal tract is colonized by a variety of microorganisms, collectively known as "microbiota". 
Over millions of years of evolution, these communities and their hosts have established a mutualistic symbiotic 
relationship, in which both provide essential conditions for maintaining homeostasis. These interactions occur 
through various mechanisms, including the recognition of small molecules, which are abundant in the intestine, 
but whose functions remain largely unknown. Among these molecules is 3,4-dimethylbenzoic acid (DMB), 
which has been associated with the expression of genes involved in the pathogenesis of Salmonella enterica, 
a pathogen that causes gastrointestinal infections through the consumption of contaminated water or food. Like 
many microorganisms, this bacterium possesses environmental sensing machinery on its surface, including 
Two-Component Systems (TCSs). These proteins regulate the expression of genes related to the adaptation 
and survival of the microorganisms in various environments, including inside the host. The virulence factors 
associated with host interactions include Salmonella Pathogenicity Islands 1 (SPI-1) and SPI-2. The former 
promotes invasion of non-phagocytic cells, whereas the latter is required for survival in phagocytic cells. The 
expression of these islands is tightly regulated, and involves various others genes, such as phoPQ, envZ-ompR, 
ssrAB and also qseCB, which is related to the regulation of genes involved in Salmonella motility. These genes 
are responsible for the production of their respective TCSs, including the histidine kinase (HK) portion and its 
cognate response regulator (RR). It has been demonstrated that in the presence of DMB, the genes found in 
both islands are strongly inhibited, suggesting that the microbiota may attenuate Salmonella's virulence. In 
order to identifiy the mechanism of response to DMB, mutants of phoP, ompR, ssrB, and qseB will be created 
through homologous recombination using the λRed system, which contains the necessary recombinases, and 
a kanamycin resistance cassette. Subsequently, the selected mutants will be cultured in the presence and 
absence of DMB, and the expression of genes related to SPI-1 and SPI-2 will be evaluated by qRT-PCR. If the 
effect of DMB on gene expression is affected in the mutants, we will use them to infect HeLa epitelial cells 
and RAW 264.7 macrophages, and replication index as well as competition assays with the wild-type strain 
will be performed. Initial experiments allowed us to potentially obtain qseB and ssrB mutants, which will be 
confirmed soon by junction PCR. The amplification, digestion, and purification protocols for the other two 
genes have been optimized and standardized and are currently underway. Thus, the central objective of the 
project is to clarify the role of DMB in the activity of the four TCSs: PhoPQ, EnvZ-OmpR, SsrAB, and QseCB, 
and in particular, to determine if the repression of SPI-1 and SPI-2 caused by DMB occurs through one or 
more of these TCSs. Results from these experiments will shed light on the mechanisms used by Salmonella to 
sense and respond to small molecules.  
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Abstract:  
Fungal infections in humans have increased in incidence, especially in immunocompromised. Trichophyton 
rubrum is the most prevalent fungus in dermatophytosis. The climate conditions, cultural factors, population 
migration patterns, and even the population's socioeconomic level are some features that determine the 
development of infections caused by dermatophytes. Few therapeutic options exist for treatments of these 
infections that act in limited cellular targets. In addition, the fungi develop mechanisms to resist the stress 
caused by the available antifungals. Thus, the screening and identification of compounds with antifungal 
activity is urgently needed. In this context, assuming that sertraline (SRT) has been explored for its antifungal 
properties, we aimed to evaluate alterations in the expression of genes related to the adaptation mechanism and 
resistance in T. rubrum. For this, we performed high-throughput sequencing of RNA after T. rubrum was 
cultivated in the presence of a sublethal dose of SRT. Besides, T. rubrum also was cultivated in the presence 
of a sublethal dose of the combination of SRT and CASP. We also aimed to investigate the antifungal activity 
of the antidepressant sertraline (SRT), alone or in combination with caspofungin (CASP). We performed an in 
vitro biofilm assay treated with SRT and its combination with CASP and quantified the metabolic activity 
every 24 h. Subsequently, we performed an assay with crystal violet to quantify the biofilm biomass after 72 
h of formation. We also performed a human nail infection trial. RNA-seq showed 541 genes modulated at 3 h 
and 1,569 genes modulated at 12 h. We identified some genes possibly related to the efflux of the SRT and 
suggested therapeutic targets promising in some cell wall components. SRT alone, or SRT combined with 
CASP, exhibited antifungal activity against T. rubrum. The combination of SRT/CASP represses essential 
genes related to virulence, resistance, and adaptive response mechanisms. SRT targets genes involved in the 
biosynthesis of cell wall and ergosterol. The SRT affected diverse biological processes related to the transport 
transmembrane and interfered with the cytoplasmatic structures and intracellular composition. Also, the 
process of protein translation was quite affected by SRT exposure. We demonstrate that 72 h was considered 
the ideal time for biofilm formation. We identified that the metabolic activity of the T. rubrum biofilm and its 
biomass were affected by SRT and the combination of SRT and CASP. Thus, our results promoted a promising 
prospect in developing alternative antifungals against infections caused by T. rubrum identifying that SRT, 
alone or in combination, shows the potential to minimize resistance and reduce fungal virulence. 
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Abstract:  
Lactic acid bacteria (LAB) are widely present in food products, as well as in the microbiota of humans and 
animals. They have been extensively used in the food industry as fermenting cultures and probiotics. The 
Weissella genus, within the LAB group, has shown promising probiotic properties. However, the 
characterization of prophages, which play important roles in genome instability and community modulation, 
remains limited in this genus. This study aimed to identify, characterize, and compare prophages within the 
Weissella genus and explore defense mechanisms against phage infections. Bacterial genomes from Weissella 
strains with probiotic properties were sequenced using the Hiseq Illumina platform. The sequences were de 
novo assembled using the OLC and De Bruijn graph algorithms. Contigs were aligned to a reference genome, 
and gaps were closed using the CONTIGator and GenomeFinisher programs. Manual curation ensured 
accuracy. Genomes were annotated using Prokka and the RAST server. Open reading frames (ORFs) were 
aligned using DIAMOND and the ARSENAL database. The PHASTER program was employed to identify 
prophages and phages in Weissella genomes, incorporating newly sequenced and NCBI-deposited genomes. 
ORFs within phage-like elements were predicted using multiple tools and aligned against databases including 
mobileOG, Phaster, NCBIvirus nr/RNAseq, UniProtKB, CARD, VFDB. Prophage sequences were aligned 
using MAFFT and the best substitution model determined by jModeltest2. Maximum likelihood trees were 
constructed with RAxML. Among 326 Weissella bacteria analyzed, 955 virus-like particles (VLPs) were 
identified, indicating their prevalence. Only four bacteria lacked VLPs, suggesting a lysogenic or poly-
lysogenic nature within the genus. Prophage numbers varied between Weissella species and no significant 
correlation was found between genome size and prophage presence/quantity. A total of 351 VLPs were 
classified as intact prophages, ranging in size from 12.9 kb to 83 kb, predominantly belonging to the 
Siphoviridae and Myoviridae families. Genomic analysis revealed conserved structural and lysis genes in these 
prophages. Some intact prophages exhibited resistance genes involved in antibiotic inactivation (streogramin, 
phenicol, cephamycin), antibiotic target alteration (glycopeptide, tetracycline), and antibiotic efflux 
(tetracycline, lincosamide, phenicol, macrolide, aminoglycoside, fluoroquinolone, disinfection agents, and 
intercalating dyes). Virulence-related genes such as platelet liaison, exopolysaccharides, autolysin/adhesion 
proteins, T4SS effectors, and T3SS effectors were also identified. Regarding phage defense mechanisms, a 
complete CRISPR-Cas system was absent in Weissella bacteria. However, Cas-TypeIIA was identified in 
certain species. Instead, a substantial number of genes related to restriction-modification and toxin-antitoxin 
systems were observed. Comparative analysis with prophages from other genera will further elucidate their 
presence, conservation, and characteristics within Weissella genus. Additionally, the study aims to characterize 
Weissella lineages with probiotic potential in terms of their safety concerning phage-mediated horizontal 
genetic transfers. Through this genomic analysis, we aim to enhance understanding of prophage diversity, 
characteristics, and defense mechanisms in the Weissella genus, shedding light on their roles within bacterial 
communities and potential implications. 
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Abstract:  
Polymyxins (PMs) are polycationic antibiotics used to treat multidrug-resistant bacteria (MDR) and are 
considered last resort antibiotics for patients in hospital settings. It is known that changes in signaling gene 
mgrB and in two component systems pmrAB and phoPQ lead to PM resistance (PM-R). However, very few 
have been functionally linked to the resistance phenotype. In previous work, our lab carried out a survey of 
506 Klebsiella pneumoniae (Kp) isolates from hospitalized patients in Brazil and found high resistance rates 
to PMs (146, or 29.5%). The genetic characterization of these isolates revealed high variability in pmrAB and 
phoPQ, with SNPs leading to 30 non-synonymous substitutions. Around half of these occur in isolates carrying 
intact mgrB, suggesting they are resistance determinants. However, the other half are found both in isolates 
with mgrB intact or altered, raising questions as to whether they play a role in resistance. Additionally, dozens 
or hundreds of SNPs have been described in these genes of resistant and susceptible isolates. To elucidate the 
contribution of variants to PM resistance, we are characterizing pmrAB and phoPQ sequence diversity in two 
panels of isolates from environments of low (muscoid flies and aquatic environment) or intermediate (patients 
undergoing first-line antibiotic treatment) selective pressure. The analysis of genetic diversity is divided into 
in vitro and in silico assays. The in vitro assay consists of sequencing mgrB, pmrAB and phoPQ in Kp isolates 
of environmental or clinical origin that are susceptible (PM-S) to polymyxin, as determined by broth 
microdilution testing. The acquisition of mgrB, pmrAB, and phoPQ sequences is currently being tested, with 
successful colony PCR using primers designed by Jayol et al., 2014. The in silico assay consists of analyzing 
these gene sequences in WGS sequencing data of 622 PM-R and PM-S from 9 different Kp datasets available 
in NCBI. So far, 20 genomes have undergone adapter removal and quality filtering, followed by mapping 
against the reference genome of K. pneumoniae MGH 78578 and mutation calling in the mgrB, phoPQ, and 
pmrAB genes. An initial comparison with susceptible/resistant samples revealed unique mutations in the genes 
of resistant isolates, specifically in phoQ. With the increase in sampling (60 susceptible isolates versus 622 
PM-R/PM-S genomes), we expect to identify the PM resistance-determining mutations in Kp through 
comparative genomics. 
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Abstract:  
Beer is the most consumed beverage around the world and is traditionally produced from only four ingredients: 
malted cereals, water, hop and yeast. The yeasts (usually Saccharomyces cerevisiae, Saccharomyces 
pastorianus or other closely related species) convert sugars from cereals into CO2 and ethanol, during 
fermentation. However, different yeast species/strains produce distinct secondary metabolites, affecting a 
beer's main characteristics (such as flavor and aroma) in a variety of ways, which has led researchers to seek 
for new brewing yeasts, displaying novel fermentative capabilities that could be employed by the beer industry. 
In the present work, we show the description and comparison of the mitochondrial genome of a new brewing 
yeast, isolated from the halophyte plant Salicornia ambigua, collected from a sandbank in the city of Palhoça, 
located in the state of Santa Catarina (SC), Brazil. This strain is currently being employed by Lohn Bier, an 
industrial brewery from Santa Catarina, to produce a novel beer: a Brazilian Pale Ale (BPA) named "Toda 
Nossa", made exclusively with Brazilian ingredients (including the yeast, which has been named Sali, in 
reference to its origin from Salicornia plants). Sequencing of the Sali mitogenome was conducted with BGI's 
DNBseq, in 150 bp paired-end mode. Raw fastq reads were checked with fastqc and fastp to remove low 
quality reads (Phred Q<30) and contaminants were also verified with NCBI's Univec. These high-quality reads 
were then submitted to Novoplasty, using default options and the S. cerevisiae reference mitochondrion as 
seed. MITOS2 was used, with default parameters, for functional annotation. The final mitogenome map for 
Sali was created with GenomeVx, consisting of a single contig, containing 84.601 bp, with 16% GC content, 
carrying 26 protein-coding genes (PCGs), 2 ribosomal RNA gene loci and 24 transfer RNAs (all values in 
accord with a typical S. cerevisiae mitogenome). Phylogenetic analysis of Sali was conducted with the 8 
standard PCGs of Saccharomyces mitogenomes (COX1, COX2, COX3, COB, ATP6, ATP8, ATP9 e RPS3), 
including the sequences from 185 Saccharomyces spp. mitogenomes and from Nakaseomyces delphensis, 
Lachancea kluyveri, Kluyveromyces lactis and Cyberlindnera jadinii (which served as an outgroup). All PCG 
sequences were aligned with MAFFT and concatenated with SequenceMatrix software. The phylogeny was 
built with IQ-TREE, using 1000 ultrafast bootstrap replications. The Sali mitogenome grouped with S. 
cerevisiae YJM693 (bootstrap=73), a strain isolated from a clinical sample, originally from Texas, USA. These 
two strains, however, belong to a larger clade containing several strains of Saccharomyces paradoxus and 
Saccharomyces cariocannus, as well as 5 additional S. cerevisiae strains. Interestingly, three of these strains 
have also been associated with the production of fermented beverages. Sali mitogenome will contribute to 
phylogenomics of Saccharomyces and related species, aiding industry and research fields of beer and all other 
processes they participate. 
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Abstract:  
Klebsiella variicola is a human and animal pathogen associated with bloodstream, urinary and respiratory tract 
infections. Distinguishing between K. variicola and K. pneumoniae - a highly human pathogenic species - 
remains a significant challenge for clinical laboratories. This bacterium exhibits a series of virulent antibiotic-
resistant traits, enhancing its diversity and adaptability to various ecological niches. Through bioinformatic 
approaches, it is possible to fully characterize its genome elements. The Caribbean region lacks substantial 
information concerning infections caused by Klebsiella variicola. The objective of this research is to 
characterize the genetic components of K. variicola strain YSP4 isolated in Yaque del Sur river, located in the 
Dominican Republic, with the aim of building information for future necessary precautions in public health 
measures. Initially, water samples were sown in selective culture media with antibiotics. After DNA extraction 
and quantification, DNA sequencing was conducted in Illumina NovaSeq600. Thereafter, low quality reads 
were removed before assembly with Unicyler and Mob-Suit was used to separate chromosome and plasmid 
sequences. Later on, gene prediction was generated using Prokka and mobile genetic elements analysis using 
PHASTEST and ISFINDER. Taxonomic classification was followed using GTDB-Tk and a phylogenetic tree 
constructed using the UBCG2 pipeline, RAxML and MEGA 11. The genome was annotated using PATRIC 
pipeline, and virulence and resistance markers analysis was conducted with VFAnalyzer, MEGARES and 
CARD. Klebsiella variicola YSP4 was assembled in a 5,8 Mb chromosome with 53 contigs. Genome 
annotation identified 5796 CDS, 76 tRNAs and 5 rRNAs. A plasmid was also identified with 120 protein-
coding genes and 154 genes encoding hypothetical proteins. In terms of MGEs our research found six intact 
prophages inserted in YSP4's genome, which play a major role in genome plasticity, plus three MITEs and 
five IS elements from the families IS3, IS630, and ISNCY including some acquired from known human 
pathogens such as Klebsiella pneumoniae, Yersinia pestis, and Yersinia pseudotuberculosis. Regarding 
resistance gene analysis, our findings revealed presence of genes associated with multi-resistance to 
Macrolides, Lincosamides, and Streptogramins and multiple reads were categorized under the drug and biocide 
resistance class. We identified some widely distributed resistance genes such as blaLEN and fosA, RND, SMR 
and MFS efflux pump families and ompK37 porin. Virulence factors analysis revealed a total of 63 genes 
involved in adherence capacity, efflux pumps, iron uptake mechanisms, capsule regulation, secretion systems, 
magnesium uptake, and proteases. Our investigation also unveiled genes associated with plant interactions 
involving nitrogen fixation, phosphate solubilization, phytohormone production, and oxidative stress 
resistance. This bacterium has recently been associated with high death rates in nosocomial outbreaks and its 
presence in an environmental setting is worrying. The resistance and MGE analysis suggest that agricultural 
activities in the vicinity of the sampling site might have influenced the resistance patterns detected and that 
exists a potential horizontal gene transfer between K. variicola and highly human pathogenic bacteria. The 
concurrent presence of genes associated with plant colonization, biocide resistance and multi-drug resistance 
in a water isolate further substantiates possibility of pathogen transmission through plants and water to animals 
and humans. 
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Abstract:  
Aedes aegypti is the main vector of viruses transmitted by arthropods (arboviruses). Dengue (DENV), Zika 
(ZIKV), Chikungunya (CHIKV) and Oropouche (OROV) are responsible for causing several epidemics in 
Brazil, however, because they cause diseases with similar clinical symptoms, such as fever, myalgia and 
arthralgia, they are often underreported . Vector control is still the best prevention method for arboviruses, as 
many of them do not have vaccines available. Vertical transmission is a strategy that helps the virus to persist 
when there are few infected individuals and the vector population density is low, as infected eggs can resist in 
the environment under adverse conditions and when under restricted environmental conditions, the eggs hatch 
and generate progeny infected. This work aimed to detect the occurrence of vertical transmission of the 
arboviruses DENV, CHIKV, ZIKV and OROV in A. aegypti in the city of Goiânia, capital of the state of Goiás, 
Brazil. A. aegypti eggs were collected in the North, Northwest and Southwest regions of Goiânia, cultured 
until the hatching of adult mosquitoes under controlled laboratory conditions, and adult females were grouped 
in pools containing head and thorax for analysis of the salivary gland and analyzed by the RT-qPCR test. In 
all, 1.570 mosquitoes (157 pools) were analyzed, with 2 positive pools for CHIKV being detected in the North 
region and one positive pool for ZIKV in the Southwest region of Goiânia, suggesting that the offspring 
resulting from vertical transmission is potentially infectious, taking into account view virus replication in 
different anatomical regions of the mosquito. No pool was positive for DENV, despite case alerts in the 
municipality. OROV was also not detected in this study, and there were no alerts for this arbovirus in the city. 
These results can help in monitoring these arboviruses in treated regions, in which health agencies can 
intervene with vector control measures, preventing the wide distribution of diseases in regions that present 
risks, in addition to providing prophylaxis measures for the population, preventing future epidemics. 
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Abstract:  
Arboviruses, which are viral diseases transmitted by mosquitoes, pose a significant challenge to global public 
health (ESPINAL et al., 2019). These viruses have gained prominence due to their ability to cause widespread 
outbreaks and impact the population's health and well-being (ALIOTA et al., 2017). One such arbovirus is the 
Oropouche virus (OROV), which has emerged as an important pathogen in various countries in Latin America 
(MELO et al., 2020; AZEVEDO et al., 2007). OROV is primarily transmitted by infected mosquitoes of the 
genus Culicoides, although other mosquito species can also serve as vectors (SAKKAS et al., 2018). The virus 
is known to cause Oropouche fever, an acute febrile illness characterized by symptoms such as fever, headache, 
muscle pain, joint pain, and rash. In some cases, OROV infections can progress to more severe manifestations, 
including neurological complications (CHIANG et al., 2021). The epidemic potential of the Oropouche 
(OROV) virus demonstrates the urgent need for new diagnostic methods that can expand testing and release 
results in less time. Reverse transcription loop-mediated isothermal amplification (RT-LAMP) is a molecular 
technique that has high specificity, sensitivity, speed and low cost and is being widely used in molecular 
diagnosis.Therefore, the objective of this work was to develop and standardize the colorimetric RT-LAMP 
technique for OROV detection. RT-LAMP reactions were performed using the WarmStart LAMP colorimetric 
2x Master Mix kit and the result was determined by visual evaluation through the color change of the phenol 
red pH indicator. The final concentration of the reagents, as well as the determination of the optimum 
temperature and reaction time was determined. A maximum reaction time of 25 minutes and a temperature of 
67 °C were established. The test demonstrated high sensitivity compared to RT-qPCR and a specificity of 
100%. The RT-LAMP for the OROV virus is an unprecedented diagnosis and is of great importance to help 
hospitals and health centers around the world in the diagnosis of this pathogen, which is often confused with 
other arboviruses. In addition, it could be a useful tool for epidemiological surveillance of OROV, alerting the 
population about the possible risks of endemic outbreaks of this virus in the country. 
Palavras-chave: Arboviruses; OROV; Diagnostics; Point-of-care;  
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Abstract:  
Paracoccidioidomycosis is a systemic mycosis with a geographical distribution in Latin America, caused by 
the thermally dimorphic fungi of the Paracoccidioides complex. PCM is mainly transmitted to rural workers 
through the inhalation of infectious propagules present in contaminated soil. After inhalation, the spores can 
lodge in the lungs, where the morphological transition from mycelium to parasitic yeast form occurs at a 
temperature around 37 °C, leading to multiple budding infections. Host colonization depends on strategies 
adopted by the fungus to circumvent the defense mechanisms of the cellular immune response. Therefore, the 
functional characterization of molecules involved in the pathogenicity of Paracoccidioides spp. is of great 
importance in understanding the strategies employed by the fungus. Formamidase is an amidohydrolase that 
degrades formamide, producing formate and ammonia. This protein is highly expressed in proteomic and 
transcriptomic analyses of Paracoccidioides spp., being located in the cell wall and cytoplasm, and observed 
in ex vivo and in vivo interactions, suggesting a relationship with pathogenicity and antigenic activity. In vivo 
studies on interactions between the pathogen and the host immune system, using the model organism Galleria 
mellonella, have been widely disseminated due to its similarity to mammals in terms of immune responses and 
recommended by the 3R (Replace, Reduce, and Refine) program. Therefore, in this study, we evaluated the 
importance of formamidase in the infection and virulence mechanism of Paracoccidioides lutzii in G. 
mellonella. For this purpose, a silenced strain for the fmd gene (AsFmd) of P. lutzii was developed using 
Agrobacterium tumefaciens-mediated antisense RNA technology (ATMT). Wild Type and AsFmd strains of 
P. lutzii were inoculated and observed for 10 days in G. mellonella larvae. A fungal viability curve was 
generated, and the results showed that approximately 66% of the larvae infected with the silenced AsFmd 
strain survived, while only 33% of the larvae infected with the Wild Type strain survived. Furthermore, using 
Grocott and HE staining, we analyzed melanization and granulomas in the Wild Type and AsFmd strains and 
determined how our gene of interest affected the immune response of G. mellonella. Overall, our study 
demonstrated the importance of formamidase for the virulence and survival of P. lutzii against the immune 
system of G. mellonella 
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Abstract:  
The gut microbiota plays a crucial role in maintaining our health and well-being. Diet is reported as an 
important factor impacting the microbiota colonization in the intestine. Our objective was to investigate the 
association between the consumption of ultra-processed foods (UPF) and the gut microbiota in a subsample of 
participants from the 2004 Pelotas Birth Cohort (N=364). We used data collected during the follow-ups at 6, 
11 and 12 years old. Food-frequency questionnaires with a recall period of 12 months were collected at these 
follow-ups and used to assess the consumption of UPF using NOVA criteria. The consumption of UPF, in 
grams, was analyzed by timepoint at 6, 11 and 12 years and divided into tertiles. The two lowest tertiles of 
UPF consumption were pooled and used as a reference category. Fecal samples were collected at 12 years by 
the participants using a Norgen collection kit. Fecal DNA was extracted using the ZymoBIOMICS DNA 
Miniprep kit. V3-V4 hypervariable region of the 16S rRNA gene were identified using Illumina MiSeq. For 
analysis of the bacterial microbiome, the UNOISE pipeline, available through USEARCH v11.0.667 and 
vsearch v2.10.4, was used for sequence analysis Taxonomy assignment. OTU sequences were aligned using 
align_seqs.py v.1.9.1 through QIIME1. Alpha diversity indices (Chao1, Shannon Evenness and Simpson) were 
analyzed as continuous variables. Relative abundance at the phylum level and the Firmicutes:Bacteroidetes 
ratio were dichotomized using the 90th percentile as the cutoff point, having higher (>90th percentile) versus 
lower (<90th percentile) respective abundance or F:B ratio between participants with high consumption 
compared to participants with low UPF. Linear regression models were used to investigate the association 
between UPF and alpha diversity whereas logistic regression was used for relative abundance. Covariates 
considered in the models included: sex, skin color, gestational age, birth weight, type of delivery, 
breastfeeding, mother's age at birth, parity, family income, consumption of fresh foods, cooking ingredients 
and processed foods, use of antibiotics in the last 6 months, and body mass index (BMI). Higher UPF 
consumption at 11 years were associated with alpha diversity indices in the adjusted model for covariates. The 
indices statistically associated were Chao1 (β = 28.42, 95%IC 5.55;51.28, p = 0.015) and Shannon Evenness 
(β = 0.03, 95%IC 0.01;0.06, p = 0.014). The higher consumption of UPF in grams at 12 years-old was 
associated to abundance of phylum Bacteroidetes (OR = 2.29, 95%IC 1.04;5.04, p = 0.004) in our sample. No 
associations were found in abundance with UPF and Firmicutes, Proteobacteria or Actinobacteria, and 
Firmicutes-Bacteroidetes ratio. These findings indicate that the consumption of UFP impacts the composition 
of the gut microbiota. This is important because the diet is a key factor that influence the composition of the 
gut microbiota, determining what types of microorganisms live in the intestine. More studies are needed to 
understand the role of diet in the composition of the microbiota, especially in low and upper-middle-income 
countries and in populations of children and adolescents. 
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Abstract:  
Paracoccidioides spp. are pathogenic fungi widely distributed in South America, the genus Paracoccidioides 
comprises 5 species: Paracoccidioides brasiliensis, Paracoccidioides lutzii, Paracoccidioides americana, 
Paracoccidioides venezuelensis and Paracoccidioides restrepiensis. Paracoccidioides causes the systemic 
disease Paracoccidioidomycosis (PCM), which affects the skin and respiratory tract. PCM occurs mainly in 
Latin America, since the fungus grows at 36ºC; the tropical climate favors cases of the disease in Brazil, 
Venezuela, Colombia and Argentina. Infection occurs by inhalation of conidia from the mycelial phase of the 
fungus, which transit to yeast in the host's lung tissue, and studies have shown that PCM is a disease that occurs 
predominantly in male patients, because that estrogen, inhibits the transformation of mycelium into yeast in P. 
brasilliensis, interrupting its cycle of infection. Given the aerobic character of the fungus, Oxygen is essential 
for its metabolic processes, and in the mitochondria it can be partially reduced generating reactive oxygen 
species (ROS), such as superoxide anion (O2-), Hydrogen Peroxide (H2O2) and hydroxyl radical (OH-). When 
there is a loss of balance between production and elimination of ROS, two processes called oxidative stress, 
when there is an excess of Oxygen, and Hypoxia, when there is an absence of Oxygen for the cell. These can 
cause damage to DNA and RNA, ROS can cause the DNA repair system to malfunction. To circunvent the 
stress situation, the cell develops strategies to recover homeostasis, or balance, using specialized proteins. In 
this context, Cytochrome C Peroxidase (CCP) is a hemeprotein, that releases H2O through hydrolysis. It is 
present in the intermembrane space of cells, and is responsible for reducing the presence of H2O2, transforming 
it into H2O. Several studies point to the relationship of CCP with the control or regulation of oxidative stress, 
thanks to the nature of the protein, based on this, we question whether the protein is involved in the process of 
response to oxidative stress in Paracoccidioides. Thus the present work aims to analyze the process of 
oxidative stress in P. brasiliensis and P. lutzii and the action of Cytochrome C Peroxidase. As partial results of 
the work, we obtained samples of the recombinamte CCP induced in the Molecular Biology laboratory. After 
that, we performed the solubilization process using Sarcosil. Soon after, we bound the CCP to Glutathione 
Sepharose as purification. The next step was to test the CCP antibodies that were available he laboratory, for 
this we performed Western Blot with the anti-CCP and E. coli bacteria stract and with the P. lutzii and P. 
americana stract. The results with the fungal stract showed a pattern of bands higher to those of the native 
protein, suggesting a glycosylation phenomenon. A search on NetNGlyc and NetOglYc web servers confirmed 
the presence of N-glycolysis and O-glycolysis sites in CCP, the next step is to evaluate Glycolysis with in vitro 
assays. Parallel to this, we performed a viability assay of P. lutzii and P. americana with menadione and we 
are evaluating the best time and concentration that trigger oxidative stress to assess the presence of ROS. 
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Support / Acknowledgment  
I would like to thank the UFG community, all the professors who supported me in my research, and 
my supervisor and co-supervisor. Thank you very much. 

 

463

GENÉTICA DE 
MICRO-ORGANISMOS



THE ANTIDEPRESSANT SERTRALINE DRIVES ALTERNATIVE SPLICING IN THE 
DERMATOPHYTE TRICHOPHYTON RUBRUM 

 
Flaviane Maria Galvão Rocha 1; Carlos Henrique Lopes Rocha 1; Pablo Rodrigo Sanches 1; Maíra 
Pompeu Martins 1; Tamires Aparecida Bitencourt 1; Nilce Maria Martinez Rossi 1; Antonio Rossi 1 
1. Av. Bandeirantes, 3900 Monte Alegre - Ribeirão Preto - SP - Brasil CEP: 14049-900. Department of Genetics, 
Ribeirão Preto Medical School, University of São Paulo, Ribeirão Preto, São Paulo, Brazil 

 
Abstract:  
Fungi display remarkable plasticity when grown under harsh conditions. That is a pivotal factor in their general 
success as pathogens and their ability to adapt to host and antifungal drugs. Alternative splicing (AS) 
contributes to fungal adaptation to different stress conditions. The dermatophyte Trichophyton rubrum is 
responsible for most skin infections in humans worldwide. The search for innovative antifungal treatments is 
necessary but also time-consuming and expensive. Repositioning drugs in use is one of the lowest-cost 
approaches to their implementation. In previous works, we showed that the antidepressant sertraline (SRT) 
kills T. rubrum alone or in synergism with antifungals. Accordingly, this study investigated the impacts of the 
drug SRT on the T. rubrum transcriptome, searching for targets related to its mode of action. We employed 
the next-generation sequencing (RNA-seq) approach to identify alternative splicing (AS) events driven by 
SRT. Data obtained with RNAseq revealed the set of 287 and 679 genes that underwent AS in response to 
SRT exposure at 3 and 12 hours, respectively. Intron retention (IR) was the AS event that occurred most 
frequently in the SRT challenge. Among the genes encoding kinases, 56 and 75 exhibited AS at 3 and 12 hours 
of exposure to SRT, respectively. Furthermore, we confirmed the IR in a gene coding for the protein kinase 
CMGC/SRPK (TERG_07061), which plays a pivotal role in gene expression control and is downregulated in 
the presence of SRT. The magnitude of this event was evaluated using bioinformatics tools. Notably, in this 
gene encoding protein kinase CMGC/SRPK, only one isoform was previously described when translated 
mRNA, resulting in a protein with 400 amino acids. However, when intron 3 was retained, the resulting protein 
had 67 fewer amino acid residues than the isoform deposited in databases. The search for domains 
characteristic of this family of proteins revealed that even the protein with IR retained the signature domains 
for protein kinase, and the ATP binding site was maintained. Experimental confirmation of IR was obtained 
by visualizing two fragments on an agarose gel, corresponding to transcripts of different sizes: one without the 
intron 3 (197 bp) and the largest with IR (253 bp). Furthermore, the differential gene expression of the IR at 3 
and 12 hours was quantified using an RT-qPCR assay. Exposure to SRT leads to the accumulation of 
transcripts at 12h retention. Our findings indicate that SRT induces the transcription of a novel isoform of the 
gene encoding SRPK in T. rubrum.  
Palavras-chave: Sertraline; alternative splicing; protein kinase; ;  
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Abstract:  
Acinetobacter baumannii is a nosocomial pathogen characterized by infections in immunosuppressed patients, 
which can cause pneumonia, meningitis, and complications related to bloodstream disorders. Treating 
infections caused by these bacteria is challenging as the hospital environment favors the selection of 
microorganisms resistant to commonly used drugs, with resistance often arising from intrinsic genes or the 
acquisition of genes horizontally. A novel alternative to combat resistant microorganisms is the development 
of new drugs, such as antimicrobial peptides. These peptides originate from the defense systems of various 
living organisms, and significant efforts have been made to isolate and clinically utilize such molecules. The 
peptide Toxin I from Lycosa erythrognatha (LyeTx I) exhibits antimicrobial activity against bacteria and fungi, 
as does its derived form LyeTx I mnΔK, composed of 16 amino acids. This shorter peptide also shows 
synergism with other clinically used antimicrobials, such as meropenem, in in vivo assays for treating A. 
baumannii infections. Therefore, the objective of this study is to evaluate the antimicrobial effect of the peptide 
LyeTx I mnΔK, meropenem and a combination of the peptide and meropenem on a resistant strain of A. 
baumannii through the analysis of the bacterial transcriptome. Subinhibitory concentrations (sub-MIC) of 
LyeTx I mnΔK, meropenem, and the combination of both compounds were determined by serial dilutions in 
Muller-Hinton broth, ranging from 1/2 to 1/64 of MICs, without significantly inhibiting bacterial growth. This 
methodology allowed for determining the antimicrobial concentrations necessary for bacterial growth, 
enabling to obtain sufficient biomass for RNA extraction and transcriptome analysis. Through these analyses, 
differences in gene expression between the treatments will be captured and identified. The sub-MIC 
concentrations determined by this experiment were: 2.5 µM for LyeTx I mnΔK, 14 µg/mL for meropenem, 
and 1µM of LyeTx I mnΔK + 6.25 µg/mL of meropenem for the synergism assays. DNA and RNA extraction, 
purification, and quality verification for library construction and subsequent sequencing were performed and 
the sequencing of all DNA and RNA libraries is being conducted using ILLUMINA next-generation platform 
for subsequent bioinformatics analysis. After sequencing, the differentially expressed genes will be obtained 
for each treatment in order to determine the biological processes affected by both antimicrobials, as well as 
their combination.  
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Abstract:  
In alignment with the global trend, which has sought biological control as a method of phytosanitary disease 
control, Brazil launched in 2020 the National Bioinputs Program, which aims to prospect biological assets, 
including microorganisms, from the Brazilian diversity, which can be used as plant protection products to 
control pests and plant diseases. Among the organisms used are bacteria of the genus Bacillus spp. These 
bacteria are used because they have the potential to control several phytopathogens, fungi, bacteria, nematodes, 
and others, by producing a variety of secondary metabolites. Considering the above, this work aimed to identify 
pathways to produce compounds with known antimicrobial activity by employing genomic analysis in a strain 
previously identified as a potential antagonist to some phytopathogenic fungi. For this purpose, the genome of 
Bacillus subtilis strain BB1 was subjected to analysis with the web tool antiSMASH 7.0. BB1 strain genome 
analysis indicates the presence of regions encoding non-ribosomal peptide synthetases (nrps), which are related 
to antimicrobial activities. Among the compounds that can be produced by strain BB1 are bacillusin, fengicin, 
and subtilisin, which showed 100%, and surfactin with 78% similarity. Furthermore, from this analysis it was 
possible to identify groups of genes involved in the biosynthesis of these secondary metabolites. With the 
results obtained, we hope to understand the genetics involved in the synthesis of these compounds to use them 
to control plant diseases, and to generate interest for future scientific investigations. 
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Abstract:  
Lactobacillus paracasei is a Gram-positive, rod-shaped and facultative anaerobic bacterium that has gained 
significant attention in both scientific and industrial communities due to its potential as a beneficial 
microorganism. The genomic investigation of L. paracasei has emerged as a crucial area of research to unravel 
its genetic composition, functional capabilities, and potential applications. Additionally, the genomic 
investigation of L. paracasei holds potential in expanding our knowledge of its probiotic effects and facilitating 
the development of targeted therapeutic interventions to improve human well-being. In the present study, the 
bacteria Lactobacillus paracasei UFTM_2.9 was isolated from unpasteurized cow's milk from the Triângulo 
Mineiro region and their genome was sequenced using Illumina HiSeq (2x150bp). The genome was assembled 
with SPAdes and annotated at Pathosystems Resource Integration Center (PATRIC). Average nucleotide 
identity using BLASTN best hit (ANIb) and the correlation indexes of tetra-nucleotide signatures (Tetra), 
between our genome and the reference genome Lactobacillus paracasei CAUH35 (Accession Number: 
NZ_CP012187.1) were calculated using JSpecies. The ANIb estimation showed a similarity of 97.92% to the 
reference and the Tetra value indicated a similarity of 0.99618. These results strongly support the taxonomic 
affiliation of the bacteria under investigation. The genomic analysis of the Lactobacillus paracasei UFTM_2.9 
strain exhibited a high level of consistency and genome completeness. A total of 137 contigs were obtained, 
resulting in a genome size of 3,132,009 base pairs (bp), with a GC content of 46.21%. The N50 value, which 
represents the contig length at which at least 50% of the genome is covered, was found to be 71,846 bp, with 
an L50 of 13 contigs. The assessment of genome quality demonstrated a high level of completeness (100%) 
and a low contamination rate (0.3%). The genome assembly of L. paracasei UFTM_2.9 revealed a total of 
1903 protein-coding genes assigned with functional roles, while 1327 (41.08%) protein-coding genes remained 
without functional assignments. These genes were categorized into 1481 distinct roles based on their predicted 
functions. The genomic study of Lactobacillus paracasei UFTM_2.9 has enhanced our understanding of its 
genetic composition. However, additional detailed analysis will be carried to explore its properties, probiotic 
potential, and practical applications. 
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Abstract:  
The dermatophyte Trichophyton rubrum is the major fungal pathogen of skin, hair, and nails that uses 
keratinized substrates as the primary nutrients during infection. Although most mycoses are superficial, the 
dermatophyte Trichophyton rubrum can cause systemic infections especially in immunocompromised and 
diabetic patients. Few strategies are available that permit a better understanding of the molecular mechanisms 
involved in the interaction of T. rubrum with the host because of the limitations of models mimicking this 
interaction. The NGS technology associated with the T.rubrum co-culture model with the THP-1 macrophage 
cell line can reveal the profile of human RNAs modulated in response to deep infections caused by T.rubrum. 
The aim of this work was to evaluate the transcriptional profile of mRNA and microRNAs of the THP-1 human 
macrophage cell line in response to contact with fungal elements of T.rubrum for 24h. For this purpose, we 
used a co-culture of previously germinated and heat-inactivated T. rubrum conidia placed in contact with 
human macrophages cell line THP-1 for 24 h. This interaction led to a higher level of release of interleukins 
IL-6, IL-2, nuclear factor kappa beta (NF-κB) and an increase in reactive oxygen species (ROS) production, 
demonstrating the cellular defense by macrophages against dead fungal elements. The macrophage expression 
profile of microRNAs during co-culture revealed the modulation of 83 microRNAs, with repression of 33 
microRNAs and induction of 50 microRNAs. In silico analysis showed that the target genes of these 
microRNAs are related to the inflammatory response, oxidative stress, apoptosis, drug resistance, and cell 
proliferation. We observed the induction of miR-23c in the deep infection tool used in this study, suggesting 
that this microRNA might be related to the cell response in infections caused by T. rubrum. This dermatophyte 
has been identified as a pathogen causing deep infections in patients with type 2 diabetes mellitus. MiR-23c 
has been little explored in the literature but has suggested the involvement of miR-23c in diabetic nephropathy. 
Next-generation sequencing of the response to T. rubrum identified the modulation of 83 genes; of these, 65 
were induced and 18 were repressed. The categorization of the modulated genes showed their involvement in 
signal transduction, cell communication, and immune response pathways. In total, 16 genes were selected for 
validation and Pearson's correlation coefficient was 0.98, indicating a high correlation between RNA-seq and 
qPCR. Due to the high expression of the IL-32 gene in RNA-seq, we quantified this interleukin and observed 
an increased release in co-culture with T. rubrum. Our work demonstrated an association of IL-32 release with 
fungal infection caused by T. rubrum. Several studies have reported the action of IL-32. This interleukin 
controls the development of infection by inducing the expression of a cascade of proinflammatory cytokines. 
We highlight the importance of modulation of these mRNA and micro RNA during co-culture of THP-1 
macrophages with T. rubrum, a tool that can be used to simulate the response to deep infection caused by this 
dermatophyte. In conclusion, This analysis showed the modulation of important genes involved in T. rubrum-
host interaction, which could represent potential antifungal targets for the treatment of dermatophytoses.  
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Abstract:  
The effects of a pandemic on the economy, society and, above all, people's lives has never been so evident. 
Climate change and the advance of urbanization tend to increase the magnitude and frequency of such events. 
In light of this, the development of tools that allow for better management of upcoming pandemics is necessary, 
and one of the most urgent capabilities to add to our arsenal is mass diagnosis. For this, testing must be cheap, 
easily manufactured, independent of highly complex laboratory infrastructure, sensitive and specific. Currently 
available solutions do not simultaneously satisfy all of these requirements. Therefore, the present project aims 
to develop a new diagnostic platform capable of addressing these deficiencies through the use of synthetic 
biology to construct a whole-cell biosensor. The work is based on i) the use of the microorganism 
Saccharomyces cerevisiae, which is routinely cultivated on an industrial scale and is used in kitchens 
worldwide; and, as a model pathogen for detection, ii) the SARS-CoV-2 virus, the causing agent of the recent 
COVID-19 pandemic. Cell-virus contact is mediated by the specific interactions between viral surface proteins 
and cell receptors. While these interactions allow the virus to enter the cell, they are also an excellent target 
for detection, as they are an inherent characteristic of biologically active viruses. In the case of SARS-CoV-2, 
it is the Spike protein which interacts with the angiotensin converting enzyme 2 (ACE2) in human cells. In 
order to detect the presence of virus particles in a sample, the SARS-CoV-2 cell entry pathway was 
recapitulated in yeast and coupled to a detection module based on the renin-angiotensin system (RAS), which 
is disrupted during infection. Besides ACE2, which converts Angiotensin II (Ang II) to Angiotensin 1-7 
(hormone peptides acting in the regulation of blood pressure), another protein participating in the RAS is key 
for the construction of such device: AGTR1, a G-protein coupled receptor able to detect and respond to those 
molecules. In the presence of infective virus, the interaction of the virus particles with the yeast expressed 
ACE2 will lead to an accumulation of Ang II, which in turn will be detected by the yeast generating a visible 
cue through a signaling pathway activated by AGTR1. Initially, the reproduction of a reported yeast Ang II 
biosensor was validated, in which the laboratory strain BY4741 harboring genetic modifications that fine-tune 
heterologous G-protein activation was transformed with a vector expressing AGTR1 N295A. The reporter 
gene activated by the presence of Ang II showed significant response proportional to peptide concentration. 
Also, codon-optimized human ACE2 was transformed into yeast and functionally validated. In presence of the 
Spike protein, ACE2 showed reduced ability to convert Ang II to Ang 1-7, indicating that the virus indeed 
reduces the enzyme activity. Currently, the system is being optimized for the simultaneous action of ACE2 
and AGTR1 in presence of Spike. Thus, an engineered microorganism capable of translating the presence of 
active viral particles into a detectable signal is being developed, paving the way for novel and better biosensors.  
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Abstract:  
Helicobacter pylori is a gram-negative bacterium with high infection rates worldwide, particularly in 
developing countries. The microorganism colonizes gastric epithelial cells and is associated with diseases 
ranging from gastritis to gastric cancer. Infection results from environmental influences, bacterial virulence 
factors, genetics, and host lifestyle. The vacA gene is a virulence factor responsible for the expression of 
vacuolation-inducing cytotoxin (vacA). Strains positive for this gene can induce acute inflammatory responses, 
in addition to interfering with homeostasis and cell death. Consumption of alcohol and tobacco can also 
contribute to the development of inflammation. These habits, linked to the presence of vacA, may be synergistic 
factors for the severity of gastropathies. The present study aimed to verify the association of the H. pylori vacA 
virulence gene in dyspeptic patients with alcohol and tobacco consumption and the severity of the infection. 
Gastric biopsy was obtained from 117 dyspeptic patients undergoing endoscopy at a hospital in central Brazil. 
Diseases were segregated into severe (atrophy, intestinal metaplasia, and gastric adenocarcinoma) and non-
severe (gastritis, duodenitis, esophagitis, xanthelasma and ulcer). Molecular screening of the bacteria was 
performed using polymerase chain reaction (PCR). The positive samples were submitted to a new amplification 
for detection of the vacA gene. Amplification products were confirmed by sequencing. Of the 117 patients, 
68.37% (80/117) were infected with H. pylori. Among the positive samples for H. pylori, the vacA gene was 
detected in 52.50% (42/80). There was a higher frequency of individuals infected with H. pylori vacA positive 
strains who did not consume alcohol (59.52%) and non-smokers (88.1%). Considering the relationship 
between the presence of the vacA gene and alcohol consumption, a higher frequency of non-severe diseases 
was observed (62.96%) compared to vacA negative individuals (33.34%). As for vacA status and smoking, 
there was a higher prevalence of non-severe diseases (55.56%). In that study, alcohol and tobacco were not 
risk factors associated with the severity of gastropathies in patients infected with H. pylori vacA positive 
strains. 
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Abstract:  
Pseudomonas aeruginosa is a Gram-negative bacterium that can be found in various environments, including 
hospitals, and is known for its high resistance to antibiotics. This project aims to deepen the understanding of 
the impact that exposure to low temperature (cold shock) causes in respect of the antibiotic tolerance of P. 
aeruginosa, as several resistance-related genes are more expressed in this condition as compared to the 
optimum temperature of 37ºC. A second aim is to characterize a mutant for the RNA helicase DeaD. The deaD 
gene (PA14_27370) is 70-fold more expressed after exposure to cold shock. To investigate antibiotic tolerance 
under low temperature conditions, experiments were conducted with bacterial cultures at different 
temperatures and antibiotic concentrations. For the characterization of the phenotypes of the DeaD mutant, 
assays were performed to assess motility, growth and antibiotic sensitivity, also at different temperatures. The 
results showed that, after cold shock, P. aeruginosa reaches the exponential growth phase faster than a control 
culture maintained at 37ºC in medium with subinhibitory antibiotic concentration. Furthermore, the DeaD 
mutant shows that this protein is not related to the resistance and motility phenotypes of P. aeruginosa at 
temperatures higher than ambient. However, preliminary results indicate a reduction in biofilm production, as 
well as an increased sensitivity to antibiotics when the mutant culture is exposed to lower temperatures. These 
findings may have important implications in the development of new drugs and therapeutic strategies for the 
treatment of infections caused by this bacterium. Financial support: PIBIC/CNPq 126734/2022-4, Fapesp 
2021/11062-3 and 2021/10557-0 (Cepid) 
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Abstract:  
Aspergillus fumigatus is a ubiquitous and saprophytic filamentous fungus, which causes invasive pulmonary 
aspergillosis, a medically significant disease that primarily affects immunocompromised individuals, often 
leading to fatal outcomes. Intercellular communication plays a vital role in the physiology of microorganisms 
as well as in the host-pathogen interactions. Extracellular vesicles (EVs) have emerged as key players in 
intercellular communication, exerting various functions across a wide range of organisms, including both 
prokaryotes and eukaryotes. EVs are also involved in pathogen-host interactions and are known to serve as 
essential defense mechanisms and virulence factors during microorganism growth and infection. In recent 
studies, it has been demonstrated that A. fumigatus, just like yeasts, produces EVs, which possess a protein 
cargo with diverse physiological functions. We have shown that these EVs have the capacity of stimulating 
macrophages and neutrophils, enhancing their phagocytic and clearance abilities. Moreover, when utilized as 
immunizing agents, EVs have exhibited promising improvements in clinical parameters. Notably, when 
combined with amphotericin B treatment, the survival rate of mice has significantly increased. However, the 
mechanisms underlying EV production in A. fumigatus remain largely unknown. One potential mechanism for 
EV production is the evolutionarily conserved endosomal sorting complex required for transport (ESCRT) 
pathway, which operates in eukaryotes. Given the significance of EVs in various organisms and the observed 
capabilities of A. fumigatus EVs, this study aims to characterize the role of the ESCRT pathway in A. fumigatus. 
To achieve this objective, deletion strains targeting key genes of the ESCRT pathway (VPS27, VPS23, VPS25) 
are being constructed. Deletion cassettes, designed for gene replacement were generated using pRS426 plasmid 
as a vector through homologous recombination in S. cerevisiae. These cassettes were transformed into A. 
fumigatus, generating mutant candidates. The mutation is being confirmed through PCR testing. Furthermore, 
preliminary findings have shown that A. fumigatus proteins are predicted to contain conserved domains, 
implying potential functional similarities with orthologous proteins in the ESCRT pathway. The ESCRT 
complex is highly expressed during fungal vegetative growth at 37ºC. Additionally, gene expression within 
this pathway appears to be influenced by different types of stress experienced by the fungus, further 
emphasizing the significance of the ESCRT pathway in A. fumigatus biology. 
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Abstract:  
The growing demand for renewable energy generation has been promoting the development of biofuel 
production industrial processes. In this context, the rearrangement of metabolic pathways of microorganisms 
applied in biotechnological routes, such as Saccharomyces cerevisiae - the main cell factory used in bioethanol 
production -, has arisen as an approach to increasing fuel productivity. Usually, binary genetic editing 
endeavors have been applied with this objective, including knockout and superexpression of genes of interest. 
Traditionally, metabolic engineering in yeast's glycerol pathway has been studied in order to increase ethanol 
yields, as this route metabolizes hexoses that are deviated from alcoholic fermentation, reducing the 
microorganism's alcohol productivity. Therefore, to avoid the carbon flux drift to glycerol production, the 
deletion of genes related to glycerol syntheses, such as GPD1 and GPD2, is a common strategy. However, 
gpd1-2Δ yeast cells are not efficient fermenters, because glycerol production is necessary for osmotic 
regulation and balance of NAD+/NADH cofactors. Thus, the fine-tuning of gene expression is presented as an 
extremely advantageous strategy, since it avoids the negative effects of null phenotypes. For that, modifying 
endogenous promoters has been widely applied. In this sense, the CRISPR-dCas9 system, based on a Cas9 
without endonuclease activity, has emerged as an outstanding tool for the bidirectional titration of gene 
expression, since it can be fused to effectors that easily modulate gene transcription. Therefore, this study uses 
the CRISPR-dCas9 system, fused to the repressing complex Mxi1 that induces heterochromatin formation, to 
downregulate the expression of GPD1 and GPD2. Aiming to analyze the impact of different repressing rates 
in each gene, different guide RNA (gRNA) sequences were designed in four different positions at the GPD1 
and GPD2 promoters to be targeted by dCas9-Mxi1. Plasmid assembly was accomplished by cloning the 
gRNA to the vector dCas9-Mxi1-sgRNA (carrying the dCas9, repressor domains the sgRNA scaffold, and the 
CEN6/ARS4 origin of replication). For negative control, strains gpd1Δ and gpd2Δ were constructed by 
endogenous allele swap by a hygromycin resistance expression cassette. Finally, the laboratory strain BY4742 
was transformed with the dCas9 plasmids, individually, and used for semi-anaerobic fermentation in media 
with 2% glucose. After HPLC analysis of such assay, it was possible to observe that GPD genes targeted by 
the dCas9 vectors had distinct ethanol production amongst the different gRNA positions and a better outcome 
than the strains with silenced genes. Overall, the results present a novel strategy for enhanced ethanol 
production in S. cerevisiae by downregulating the glycerol pathway, representing a possibility of improved 
bioethanol titers in industrial applications. 
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Abstract:  
Corynebacterium pseudotuberculosis is an important facultative intracellular pathogen and the causative agent 
of infections in various animals, including buffaloes and goats, thus impacting livestock farming. Comparative 
analysis of this pathogen represents an important computational approach that allows for the identification and 
analysis of genomic regions carrying information about the pathogenicity of this microorganism, such as the 
presence of virulence factors and genes involved in pathogenic mechanisms. Therefore, the aim of this study 
was to identify pathogenicity and resistance islands in isolates of C. pseudotuberculosis. Five genomes of C. 
pseudotuberculosis were sequenced. After sequencing, low-quality reads were trimmed using Trimmomatic 
software, considering a phred score < 20 quality threshold. Assembly was performed using SPAdes within the 
Galaxy environment, and assembly quality was evaluated using QUAST. Strain identification was performed 
using JSpeciesWS. Annotation of incomplete genomes was conducted using Prokka, and these genomes were 
then subjected to the Genomic Island Prediction Software (GIPSy), with C. glutamicum ATCC 13032 used as 
the reference due to its non-pathogenic species. The assembled genomes had an average of 1624 contigs with 
a GC content ranging from approximately 52.58%. The isolates showed average genomic nucleotide identity 
values above 99.9% for C. pseudotuberculosis. Approximately ten genomic islands were found among the 
genomes, including five pathogenicity islands and five resistance islands with high and normal prediction, 
respectively. An average of 21 virulence factors and a total of seven antibiotic resistance genes were reported 
in the islands for each analyzed organism. These values follow a pattern within the analyzed strains and are 
related to the pathogenicity of this organism. Thus, this number of genomic islands is associated with this 
pathogen of large animals, unlike pathogenic microorganisms from other hosts, which tend to have a higher 
number of pathogenicity islands. The fourth genome stood out, with 11 pathogenic islands and 12 resistance 
islands, containing 51 virulence-related genes and 18 antimicrobial resistance genes, twice the number found 
in the other isolates. This may be associated with the distinct pathogenic behavior of this organism compared 
to the others, which needs to be confirmed with future results. Therefore, these analyzed genomes exhibited a 
pattern in terms of genomic structure and the presence of pathogenic islands; however, further studies are 
necessary to elucidate the precise roles of each gene and evaluate the associated resistance mechanisms. 
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Abstract:  
Bacterial secretion systems are molecular nanomachines adapted to the translocation of toxins and effector 
proteins to the extracellular medium or to neighboring cells, acting as important players in microbial 
competition or in the subversion of biological pathways of eukaryotic hosts. Type 6 secretion systems (T6SS) 
present homology to the contractile tail of the T4 bacteriophage and are widespread in Proteobacteria. The 
T6SS gene cluster of the phytopathogenic bacterium Xanthomonas citri subsp. citri is required for resistance 
to predation by the soil amoeba Dictyostelium discoideum. This work aims to investigate the function of a gene 
co-regulated with the X. citri T6SS gene cluster in response to contact with amoeba cells. To this end, we used 
as model organisms both the soil amoeba D. discoideum AX2, applied in phagocytosis assays with mutant 
strains of X. citri, and Saccharomyces cerevisiae BY4742, a consolidated eukaryotic model that enables a 
series of experimental approaches under conditions of heterologous expression of the gene under study. Results 
from phagocytic plaque assays indicate that the X. citri mutant strain for the gene under study does not exhibit 
a predation sensitivity phenotype, however, a double mutant strain in which another putative T6SS effector 
gene has been deleted, presented an intermediate sensitivity phenotype. Moreover, ectopic expression 
promoted growth arrest of S. cerevisiae cells and drastic morphological changes. Results from our study 
indicate that the investigated protein is toxic to eukaryotic cells, further suggesting its role as a T6SS effector 
involved in resistance to amoeba predation. 
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Abstract:  
The process of root exudation is defined as the permanent release of compounds from the roots to the external 
environment, either passively or actively. The presence of bacteria on root surfaces can define the composition 
of exudates originated by plants. These studies are important for the recognition of the rhizosphere-bacteria 
interaction and the physiological changes in plants. Therefore, the present work aimed to evaluate the 
proteomic profile of the diazotroph Gluconacetobacter diazotrophicus strain PAL5, cultivated with and 
without sugarcane root exudates. The bacteria were grown in presence of modified LGI-P medium (0.5 g.L-1 
of sucrose) and them mixed with either 50% of sugarcane seedling root exudate (MEX) or 50% of sterile 
distilled water (MA). Both treatments were compared with 100% LGI-P medium (MM). Comparative 
proteomic analysis identified 836 proteins from which 5 to 42 were differentially abundant proteins (DAPs). 
In the MEX/MM comparison, groups of proteins related to carbon and nitrogen metabolism, ribosome 
synthesis and bacterial biofilm formation were found. Furthermore, principal component analyzes reveal that 
most DAPs are targeted for treatment containing liquid exudate (MEX). Among them, the ferritin proteins 
stand out, which participate in the formation of bacterial biofilm3, and proteins related to nitrogen metabolism. 
In this case, there was an abundance of glutamine synthase and Aspartate-tRNA (Asp/Asn) ligase enzymes. 
These data show that the MEX treatment has differential regulation when compared to the other treatments. 
Such metabolic pathways may be important for the initial colonization of the bacteria in the roots of germinated 
sugarcane caryopses. 
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Abstract:  
Bioremediation is an environmentally friendly and cost-effective approach for cleaning contaminated sites, 
utilizing natural processes to degrade or remove pollutants. Bioaugmentation, a subset of bioremediation, 
involves the introduction of selected microorganisms to enhance the degradation capabilities of indigenous 
microbial communities. Bioaugmentation offers the advantage of introducing specialized microorganisms with 
superior degradation abilities into contaminated environments. These organisms possess specific metabolic 
pathways and enzymes that efficiently break down target pollutants, accelerating the remediation process. In 
this scenario, identifying microorganisms with better performance in the degradation of contaminants has been 
the focus of several studies. This work describes a strain isolated from samples collected on beaches in the 
Northeast impacted by oil, resulting from the environmental disaster that occurred in 2019. This isolate can 
degrade hydrocarbons and produce biosurfactants. The whole genome sequence was carried out, and the 
phylogenomic analysis of the automated Multi-Locus Species tree (autoMLST) indicated a low relationship 
with the Cellulomonas and Sanguibacter genera. The combination of the results of average nucleotide identity 
(ANI), DNA-DNA digital hybridization (dDDH), and average amino acid Identity (AAI), with values below 
84, 29 and 82%, respectively, strongly suggested that the isolate is a new genus of the family 
Cellulomonadaceae. Hydrocarbon degradation genes were observed in the genome and confirmed by 
phenotypic characterization. The strain could degrade different hydrocarbons and grow using petroleum as the 
sole carbon source. Although the bioinformatics analysis (BioSurfDB, eggnog, and AntiSMASH) did not 
indicate genes for biosurfactant production, the strain shows an emulsification index >48%, indicating a new 
biosurfactant or a new production pathway. Our results reveal that the environmental strain obtained in this 
study represents a new hydrocarbon-degrading bacteria genus. 
Palavras-chave: Whole genome sequencing; novel genus; hydrocarbon degradation; biosurfactant 
production; bioremediation 

Support / Acknowledgment  
Financial support: CAPES and CNPq 

 

477

GENÉTICA DE 
MICRO-ORGANISMOS



OCHROBACTRUM OLEINVORANS AND OCHROBACTRUM OLEOPHILIC, SP. NOV.: 
SPECIALISTS IN HYDROCARBON DEGRADATION AND BIOEMULSIFIER 
PRODUCTION. 

 
Júlia Firme Freitas 1; Jenielly Noronha Ferreira Castro 1; Douglas Felipe de Lima Silva 1; Lucymara 
Fassarella Agnez-lima 1 
1. Campus Universitário - Lagoa Nova, Natal - RN, 59078-970. Universidade Federal do Rio Grande do Norte 

 
Abstract:  
Bioremediation is a method employed for decontaminating industrial waste and affected areas. However, the 
success of this approach relies heavily on selecting appropriate microorganisms. This study presents six 
bacterial strains isolated from several Brazilian oil reservoirs whose genomes were sequenced. Through 
phylogenomic analysis using an automated Multi-Locus Species tree (autoMLST), all strains were identified 
as belonging to the genus Ochrobactrum. However, they are grouped into two clades distinct from other 
species of this genus. Biochemical testing of the isolates, using the BD Phoenix test, also indicated a similarity 
to the genus Ochrobactrum. Moreover, calculating average nucleotide identity (ANI) and DNA-DNA digital 
hybridization (dDDH) revealed the presence of two novel Ochrobactrum species, with values below 95% and 
70%, respectively. To further investigate the genomic characteristics of these strains, a synteny analysis were 
performed in MAUVE, employing the reference strain Ochrobactrum sp. 27A/999/2015. Remarkably, our 
isolates exhibited a distinct genomic organization compared to the reference strain. Additionally, a pangenome 
analysis between our strains and the reference strain demonstrated the presence of between 250 and 600 
singletons. Based on these findings, we propose the designation of two new species, namely Ochrobactrum 
oleinvorans and Ochrobactrum oleophilic. Furthermore, all isolates exhibited hydrocarbon degradation genes 
confirmed through phenotypic characterization. The strains degrade petroleum and various hydrocarbon 
fractions, utilizing oil as their sole carbon source. Genome analysis indicates genes involved in the degradation 
of several hydrocarbons (benzoate, benzene, phenol, toluene, cresol, trichloroethane, trinitrotoluene, and 
various dichloropropene conformations), all classified as hazardous by environmental agencies. In addition, 
the isolates showed positive results for lipase and esterase activities. Intriguingly, the isolates also 
demonstrated the capacity to produce bioemulsifiers, despite the absence of a bioemulsifier production cluster 
indicated by genome analysis using BioSurfDB, EggNOG, and AntiSMASH platforms. This observation 
suggests the possibility of a novel bioemulsifier or an alternative production pathway. In conclusion, our results 
highlight the discovery of two new species, Ochrobactrum oleinvorans and Ochrobactrum oleophilic, which 
exhibit specialized capabilities in hydrocarbon degradation and potentially novel bioemulsifier production. 
These environmentally derived strains hold significant promise for their application in bioremediation efforts 
and offer valuable insights for further exploration of hydrocarbon-associated microbial communities. 
Palavras-chave: Whole genome sequencing; Ochrobactrum; novel species; hydrocarbon degradation; 
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Abstract:  
Extracellular vesicles (EVs) are nanosized membrane-encapsulated particles produced by almost all living 
cells and loaded with various molecules (eg, lipids, nucleic acids, proteins). They play important roles in cell-
to-cell communication by transporting and transferring their cargo to recipient cells. EVs may have distinct 
activities, depending on the producing cell, their functional charge and their mode of action in recipient cells. 
EVs produced by bacterial pathogens contribute to pathogenicity as mediators of host-pathogen interactions. 
However, how pathogen-derived EVs act on host cells is still poorly documented. Here, we characterized EVs 
produced by the methicillin-resistant Staphylococcus aureusstrain N315, and evaluated their impact on the 
expression of several inflammatory genes, as well as their routes of entry into human non-phagocytic cells. 
Thus, we identify EVs from S. aureus as a typical spherical shape with an average size around 90 nm, 
containing lipoteichoic acid, peptidoglycan and ribonucleic acid. Proteomic comparison of whole cells and its 
derived EVs revealed the selective packing mechanisms of proteins into N315 EVs, notably of lipoproteins. 
MG-63 cells can internalize EVs in a dose- and time-dependent manner and via mainly dynamin-mediated 
endocytosis. According to our results, EVs induced the expression of numerous immune and signaling genes 
such as IL-6, IL-8, MCP-1, IL1B, TLR2, TLR4 and TLR7. Indeed, the expression of some drastically decreased 
when EV uptake was blocked, while others remained unchanged. Altogether, our results showed the ability of 
N315 EVs to trigger both extracellular and intracellular signaling pathway in host cells, using different 
bacterial components. This works shed light on new insights into pathogenesis of S. aureus and potentially 
bring new avenues of treatment and prevention. 
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Abstract:  
Sewage is an environment that harbors trillions of microorganisms, including viruses, bacteria, archaea, and 
fungi. Among these prokaryotes, antimicrobial resistance genes can be present and selected due to the 
widespread use of antibiotics. Stressful conditions, such as temperature changes and use of antibiotics, can 
further amplify the selective pressure on these organisms. To explore the potential reservoir of antimicrobial 
resistance genes in sewage, as well as the impact of selective pressure and treatment efficacy, we conducted 
whole metagenome shotgun sequencing on 56 samples of the metropolitan region of Belo Horizonte, Brazil. 
The sequences were assembled, resulting in an average of 101,163 contigs per sample. The predicted genes 
were classified and grouped, generating a reference gene set comprising 5,158,467 non-redundant genes. 
Among these genes, 132,257 were matched to entries in the Comprehensive Antibiotic Resistance Database 
(CARD). The most frequently identified resistance mechanisms were antibiotic target alteration and efflux 
pumps, associated with ABC transporters and resistance-nodulation-cell divisions. Moreover, the antibiotic 
classes of fluoroquinolones, tetracyclines, peptides, and macrolides were found to be the most prevalent, with 
approximately 20,000 counts each. These findings highlight the importance of identifying these mechanisms 
and monitoring the abundance of antimicrobial resistance genes. Such surveillance procedures are crucial in 
preventing the emergence of multidrug-resistant microorganisms. 
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Abstract:  
Klebsiella pneumoniae is an encapsulated Gram-negative bacillus that causes infections in the gastrointestinal, 
respiratory and urinary tracts. The emergence of hypervirulent and multidrug-resistant strains has made K. 
pneumoniae one of the main causes of death in hospitalized patients. Polyamines are essential nutrients that 
participate in several metabolic functions in bacterial cells, with putrescine and spermidine being the most 
prevalent in most bacteria. Bacteria capture polyamines from the extracellular environment through PotD and 
PotF receptors. In the absence of exogenous polyamines, bacteria activate biosynthetic pathways whose main 
enzymes are SpeA, which converts L-arginine into agmatine for later conversion into putrescine, and SpeC, 
which converts L-ornithine into putrescine. Putrescine, in turn, is converted into spermidine by the enzyme 
SpeE. In many bacteria, polyamines act in the modulation of pathogenicity, influencing biofilm formation, 
expression of fimbriae, and intra- and inter-bacterial communications. However, little is known about the role 
of polyamines in the pathogenicity of K. pneumoniae. Therefore, this study aimed to investigate the uptake 
and biosynthetic pathways of polyamines using omics tools (metabolomics and transcriptomics), through 
comparative assays between a wild-type strain of K. pneumoniae with a mutant strain for the speA gene. The 
assays were also carried out in the presence of the SpeE enzyme inhibitor dicyclohexylamine; thus, the speA 
mutant strain cultured in the presence of dicyclohexylamine has a double blockade in the polyamine 
biosynthesis pathways. The strains were cultivated in the presence or absence of dicyclohexylamine until they 
reached the logarithmic phase of growth. At this point, the bacterial cells were harvested for the relative 
quantification of polyamines by liquid chromatography-mass spectrometry (LC-MS), and for expression 
analyses of potD, potF, speC, and speE genes by Real-time PCR. Metabolomic analyses showed that the speA 
mutant strain, whether cultured in the presence or absence of dicyclohexylamine, has a lower abundance of 
putrescine when compared to the wild-type. Regarding spermidine, there was no statistically significant 
difference in the amount of this polyamine in the wild-type and mutant strains; however, there was an 
abundance decrease when both strains were cultivated in the presence of dicyclohexylamine. Gene expression 
analyses showed upregulation of potD and potF genes in the speA mutant strain, especially when this strain 
was cultivated in the presence of dicyclohexylamine. This result indicates bacteria's attempt to maintain 
intracellular homeostasis of polyamines by capturing exogenous molecules when subjected to a condition of 
total deficiency in synthesizing polyamines. No significant difference was found in the expression of the speE 
gene under the tested conditions, but the speC gene showed induction of expression only in the condition of 
double blocking of the polyamine synthesis pathways. This result suggests greater importance of the polyamine 
biosynthesis pathway from L-arginine in K. pneumoniae. The uptake of polyamine and its biosynthesis is still 
not fully elucidated in K. pneumoniae. Thus, the present study sheds light on of the metabolic pathways of 
polyamines in this bacterium, being of great value in future strategies to control the pathologies caused by this 
pathogen. 
Palavras-chave: Klebsiella pneumoniae; Polyamines; Multiomics; Metabolomics;  
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Abstract:  
The Enterobacteriaceae family is an important bacterial group and is of great importance related to human 
infections (and in other animals) and the dissemination of antimicrobial resistance genes, this family presents 
mechanisms of resistance to antimicrobials, including those with a broad spectrum of action such as the beta-
lactams and the class of aminoglycosides, specifically gentamicin. Earlier studies have reported the possibility 
of a relationship between oxidative stress and antimicrobial resistance. Menadione is a potent inducer of 
oxidative stress, which contributes to the increased production of reactive oxygen species (ROS) and inhibits 
the regeneration of reducing equivalents and compounds necessary for the activity of the SoxRS regulon 
systems of Escherichia coli. This study aims to analyze whether the E. coli strains of clinical origin are resistant 
to beta-lactam antimicrobials and gentamicin, induced via menadione. In addition, when treated with 
menadione, whether these strains will interfere with SoxRS regulons, generating changes in the resistance 
profile to assessed antimicrobials. We analyzed 26 strains of the Escherichia coli species of fecal and urinary 
origin, the wild strain AB1157 and the triple mutant strain BW535 (xth-, nth- and nfo-), a mutant undergoing 
repair to oxidative damage by base excision (BER). All strains were cultivated in Luria-Bertani medium (LB) 
for the test at 37°C with agitation at 150 rpm for 18h. After this first cultivation, new sowing is conducted in 
LB medium at 37°C with agitation at 150 rpm until reaching the best density (OD) of 0.5 on the Mac Farland 
scale. After reaching the desired OD, the strains were supplemented with different concentrations of 
menadione (12.5, 25, 50, 100, and 200 μM), added with 2 μL of 5 μM CuCl2, and incubated for 30 minutes to 
evaluate the repair of DNA and production of oxidative damage. After this stage, the profile of susceptibility 
to the respective antimicrobial agents (AST) was found, according to the Kirby Bauer method. In antimicrobial 
susceptibility, testing assays performed before menadione treatment, all strains from clinical samples showed 
resistance to cephalothin (4th generation cephalosporin), and only one strain showed resistance at all 
concentrations in disks with ceftriaxone and cefepime, in addition, to show resistance to the carbapenems 
imipenem and ertapenem, concerning gentamicin, only one strain obtained 100% resistance in the TSA. 
Preliminary results showed that bacterial cells evaluated with menadione at a lower concentration (12.5μM) 
displayed a reduced number of bacterial colonies. Menadione is a liposoluble compound that can alter fluidity 
and modulate the permeability of the bacterial membrane. Enterobacteria exhibit membrane porins that ease 
the entry of nutrients and other elements such as antimicrobials into bacteria, causing loss of functional porins 
and enabling resistance. E. coli strains, therefore, displayed acquired resistance, a response to oxidative stress 
induced by menadione, and intrinsic resistance to certain employed beta-lactam antimicrobials.  
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Abstract:  
The antimicrobial resistance (AMR) is a public health problem which affects millions of individuals on the 
planet. Among the types of resistance mechanisms developed by bacteria, there is the enzymatic inactivation 
of antimicrobials. These enzymes are encoded by chromosomal or extrachromosomal genes, which mutate and 
originate new variants. In Brazil, serine-carbapenemase enzymes such as Klebsiella pneumoniae 
carbapenemase (KPC), Guiana extended-spectrum (GES) and Serratia marcescens enzyme (SME) have been 
detected. Nowadays, due to the advances in molecular biology techniques, there is a large amount of biological 
data stored in databases with information about AMR, which can be explored using bioinformatics tools that 
allow data analysis and interpretation, and can contribute to diagnosis and therapy in the clinical practice. This 
work aimed to perform a comparative analysis in silico of serine-carbapenemase enzymes. The sequences of 
the enzymes KPC, GES and SME were retrieved from the Beta-Lactamase DataBase and obtained from 
GenBank® afterwards. All procedures (nucleotide alignment, translation, amino acid alignment and 
phylogenetic trees) were performed using the software Geneious Prime® (Biomatters), version 2022.2.1. The 
alignments were performed by using the default settings of the software. The translation was performed by 
using the "Find variation/SNP" command. Eventually, the phylogenetic trees were generated from the amino 
acid sequences, by using the PhyML algorithm. A total of 172 sequences were retrieved from GenBank®, at 
which 114 out of those were from KPC, 53 were from GES and 5 from SME. The identity detected in the 
nucleotide alignment was 70.3, 85.5 and 98.6%, respectively. The KPC and GES enzymes were present in 7 
bacterial genera: Acinetobacter, Citrobacter, Enterobacter, Klebsiella, Escherichia, Aeromonas and 
Pseudomonas. In the genus Serratia, GES and SME were found. Nucleotide changes were found in all KPC 
variants and their amino acid analysis revealed the insertion of a cytosine at position 539 into 79 variants of 
the enzyme, which resulted in a change in the reading matrix of the protein. In several GES types, a missense 
mutation at position 493 was prominent and caused the exchange of a glycine for a serine. In SME, only 5 
mutations were found in the nucleotide sequences, which do not suggest phenotypic changes of the enzyme by 
substrate. The Phylogenetic analysis demonstrated three different clusters, thus it suggests one common 
ancestor for KPC and SME, and three subtypes of GES. The other enzymes within the GES group formed a 
different cluster, implying a further ancestor. It is observed that there are alterations in the sequences of all 
types of aligned enzymes, which demonstrate their ability to develop mutations and increase the occurrence of 
AMR. As regards the evolutionary analysis, a high phylogenetic affinity is noticed, since both KPC and SME 
may have arisen from the GES distinction. 
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Abstract:  
Leishmaniasis is a neglected tropical disease that affects wild animals, domestic animals, and humans, with 
dogs being the main domestic reservoir, followed by cats. It is caused by protozoa of the genus Leishmania 
and transmitted by female sand flies. The prevalence of leishmaniasis is associated with demographic and 
ecological factors that favor circulation of the vector. In Brazil, according to the Ministry of Health, the North 
and Northeast regions are among those with the highest number of cases of Visceral Leishmaniasis (VL) and 
Tegumentary Leishmaniasis (TL), because these diseases are associated with socioeconomic precariousness. 
Studies developed in Pará indicate that the state presents municipalities with new autochthonous human and 
animal cases, e.g., the study by Galvão et al., (2023), who used polymerase chain reaction (PCR) to identify 
two urban autochthonous cases of canine VL in the state capital city of Belém. Additionally, the research of 
Aguiar et al., (2023) used PCR and sequencing to describe infection by L. infantum in a feline resident in the 
urban area of Belém. Therefore, this study reports the frequency of infection by Leishmania spp. in dogs and 
cats in the Metropolitan Region of Belém. This is an epidemiological, cross-sectional, descriptive and 
analytical study, carried out with data from the diagnostic service of the Laboratory of Biomolecular 
Technology of the Federal University of Pará. Demographic variables (sex, age and race) and the results of the 
molecular diagnosis of leishmaniasis, performed by Polymerase Chain Reaction (PCR) aiming at the 
amplification of the SSUr-rDNA and kDNA genes, in the period from July/2017 to May/2023, were analyzed. 
As per the results, the frequency of infection was 13.8% (103/745), with 102 dogs and one cat diagnosed. The 
amplicon was detected only in 48 whole blood samples and in 18 secretion samples. In 37 animals there was 
detection in both blood and secretion samples. Statistical analysis using the G test (Bioestat 5.0) indicated a 
significant association between the proportion of infected animals and the age range (juveniles and adults), 
and the type of biological sample used for diagnosis (p<0.001). Because the disease in infected dogs and cats 
shows no pathognomonic clinical signs, early diagnosis is complex; the literature indicates that cats are less 
susceptible to leishmaniasis than dogs. The use of PCR to diagnose the disease has shown satisfactory results 
due to its sensitivity and specificity, especially when applied to blood samples and mucosal secretions that 
have macrophage cells where the amastigote forms of Leishmania sp. grow. The immunological immaturity 
of young dogs makes them more susceptible to developing infection, and the active behavior of young and 
adult dogs makes them more vulnerable to sand fly bites. The emergence of new cases in canines and felines 
in urban areas indicates changes in the environment due to the territorial expansion of the vector in urban areas, 
as confirmed by current studies and by the present research, showing an infection frequency of 13.8% in the 
RMB, with the infected domestic dog being the main reservoir.  
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Abstract:  
The hemibiotrophic fungus Maniliophthora perniciosa is the causative agent of the witch's broom, one of the 
main diseases that affects Theobroma cacao. Throughout the infection process the pathogen secretes protein 
effectors that manipulate host cell physiology. A recent genomic study of subpopulations of M. perniciosa 
isolated from different hosts, carried out with the participation of our group, resulted in the identification of a 
large number of genes / potential effectors (Barbosa et al., 2018). The characterization of these potential 
effectors may contribute to a strategy to control the disease, with the identification of eventual receptor proteins 
of the cocoa plant. Thus, the general objective of this work was to characterize a potential effector of the 
fungus, through analysis of bioinformatics and expression in a heterologous bacterial system. The results 
demonstrate that the protein BASIDIN has characteristics common to other effectors described in the literature: 
low molecular weight 17.98 kDa, with 162 amino acid residues, presence of signal peptide secretion, absence 
of conserved domain and no homology with proteins characterized in the databases. The E. coli strain, Rosetta 
(DE3), was transformed with pET-28a vector containing a synthetic ORF optimized for expression, under the 
control of the T7 RNA Polymerase promoter and the lac Operator. The protein accumulated in the soluble and 
insoluble fractions of the bacterial extract. The recombinant protein was purified by affinity chromatography 
from the soluble fraction. Functional analyzes revealed that rBASIDIN induces necrosis and wilting of tomato 
leaves, interferes with photosynthesis and the formation of ROS. In addition, it was seen through the 
measurement of electrolyte leakage, that the protein causes damage to the leaf membrane of the plant. Circular 
dichroism (CD) spectra at 25 ° C and 95 ° C demonstrated that the protein is stable at high temperatures. 
Collectively, the results obtained in the present work demonstrate that the protein is indeed a potential 
candidate for effector, however additional studies are needed to confirm the data obtained in tomatoes. Thus, 
presuppose that the complete characterization of this protein can contribute to the understanding of its role in 
the process of colonization of the pathogen in host cells and to the development of new strategies to control 
the fungus. 
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Abstract:  
The production of alcoholic beverages is a biotechnological process that is prominent worldwide. The most 
consumed beverages are beer, cachaça, and wine, which are made from alcoholic fermentation by yeast. For 
each process, distinct phenotypic characteristics are required, among them the flocculation capacity. 
Flocculation is considered an economically attractive alternative, however, it is not desirable in all industrial 
fermentation processes, and when premature, it affects the quality of the product and hinders fermentation. 
Since flocculation is a quantitative trait (polygenic), the aim of this work was to use the technique of mapping 
QTL (Quantitative Trait Loci), by BSA (Bulk Segregant Analysis), to understand the molecular basis of 
flocculation in Saccharomyces cerevisiae. Strains previously known for their flocculation ability (LBCM1092) 
or inability (PE-2) were used, giving rise to the superior (LBCM1092-16F) and inferior (PE-2-2A) parental 
haploids. After the parents were crossed and the hybrid LBCM1092-16FxPE-2-2A and the dissection of tetrads 
in order to obtain the pool segregants (total of 701 segregants). For the selection of the top parents and the 
superior pool, a pre-selection was performed with a qualitative flocculation test and later with a quantitative 
flocculation test. Thus, 32 segregants were selected based on the flocculation percentage (90 to 98%) to 
compose the top pool. The random pool was established with 120 randomly selected segregants that present 
varied flocculation profiles. Both groups of segregants and both parents had their DNA extracted and 
forwarded for genome sequencing. The number of reads received was over 6 million, with a total number of 
151 bp. The reads were submitted to quality analysis (FastQC), next reads were filtered (PRINSEQ-lite), with 
phred number 30, then aligned against the reference genome of S. cerevisiae S288c (Bowtie2), where Single 
Nucleotide Variants (SNVs) were identified and the frequency of SNVs was calculated for all strains using the 
Next-Generation Sequencing Plugin Eclipse (NGSEP). Genetic linkage disequilibrium was statistically 
confirmed using the EXPloRA algorithm. SNV frequency mapping and data smoothing were performed using 
the HMM-based algorithm on the R platform. Thus, the 6 significant QTLs were obtained, 1 on chromosomes 
I, V, XI and XIII, and 2 on chromosome VII. These regions of QTLs were studied according to the data 
available in SGD (Saccharomyces cerevisiae Genome Database). Their location was observed, as well as the 
genes present in each QTL region, and 210 genes were found, of which 34 essential genes and 47 genes whose 
protein function is unknown according to SGD. When evaluating the function of the 210 genes present in the 
QTL regions, two flocculation-related genes were found according to the SGD description, thus FLO9 and 
MSS11. FLO9 is located in the QTL1 region and according to the SGD is a protein similar to the lectin protein 
flo1p and is expressed and involved in flocculation. MSS11 is located in the QTL6 region and is characterized 
as a transcription factor and is recognized in the literature for interacting with flocculation genes and proteins. 
Future studies are required to better understand how these genes interact and relate to flocculation. 
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Abstract:  
Bioethanol production from raw and lignocellulosic materials imposes different harsh conditions for 
Saccharomyces cerevisiae´s survival in fermentation processes. Acidic environments, exposure to high 
temperature, and inhibitory molecules are the most common stressors that first and second-generation strains 
are challenged to, besides the high ethanol accumulation during fermentation. Robust strains isolated from the 
1G bioethanol processes have evolved over decades to endure a synergic environment of stresses and represent 
a source of complex genetic architecture to understand and explore intricate metabolism and unravel gene 
mutations that confer higher robustness. Indeed, a Quantitative Trait Loci (QLT) mapping of ethanol tolerance 
in the Brazilian bioethanol strain SA-1 revealed IRA2 as the allele with the highest probability for trait 
influence in a segregant haploid (Sa49). IRA2Sa49 was found at the highest Δ(SNP-index) peak and carries 7 
non-synonymous mutations, of which three SNPs are found with low frequency (<10%) on a 1,011 S. 
cerevisiae population. Based on literature evidence of the contribution of IRA2 to yeast tolerance towards 
different industrial stresses due to its role in the RAS-cAMP-PKA pathway, the goal of this work was to 
evaluate the effect of IRA2Sa49 on different fermentative stresses. Reciprocal hemizygosity analysis (RHA) 
for validation of the allele influence on phenotype was performed in ethanol and other stresses. Being so, IRA2 
was knocked-out in either the tolerant (Sa49) and a susceptible (CEN.PK113-1A) laboratory strain using a 
CRISPR-Cas9 approach, where a hygromycin resistance marker was utilized as a donor for homologous 
recombination. After crossing the IRA2 null yeast to the other strain expressing its endogenous allele, the 
effect of the genetic alterations was assessed by a spot assay, where strains were incubated on a solid YEPD 
medium supplemented with the growth inhibitors and further analyzed after five to seven days. The conditions 
analyzed were: 14-18% of ethanol; 20mM and 40mM of hydroxymethylfurfural; 20mM and 40mM of furfural; 
8g/L-10g/L of acetic acid; and YEPD acidified with H2SO4 to a pH of 2,1 and 2,5. All previous conditions 
were tested at 30 ºC, and to validate the thermotolerance response of the crossings, strains were incubated at 
either 41 or 42 ºC. In addition to validating the role of IRA2Sa49 on high ethanol concentration tolerance, this 
allele also contributed to thermotolerance and resistance towards acidic environments and acetic acid. This is 
the first report on IRA2's direct influence on low pH and high ethanol resistance, while also validating previous 
results on acetic acid and high-temperature tolerance. IRA2Sa49 three rare non-synonymous mutations 
(H127Q (5.4%), S547P (6.2%) and S2298L (4.4%) - percentage indicates the frequency of mutation in a S. 
cerevisiae population) possibly enhance its GTPase-stimulating activity, contributing to a greater stress 
tolerance response. Finally, these results represent a novel key target for engineering more efficient industrial 
bioethanol yeast strains. 
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Abstract:  
The presence of antibiotic resistance genes (ARGs) is a global public health concern, and multidrug resistance 
has been increasingly incident in clinical pathogens. The emergence of resistance to "last-resort" antibiotics 
spurs the search for mechanisms to control bacteria that harbor and may propagate ARGs. The predominant 
use of antibiotics for the treatment of livestock infection as well as human infections not only compromises 
therapeutic efficacy, but also contributes to the emergence of reservoirs of antibiotic multidrug resistance 
(AMR) that can be transmitted through the food chain and environmental waste. However, few studies use 
metagenomic data to examine ARGs, especially in commensal bacteria present in food-producing animals, 
such as ruminants. Furthermore, mobile elements such as plasmids and bacteriophages can transfer their 
genetic material horizontally through their insertion into bacterial cells during the infection process, which is 
a propagation pathway for ARGs. The purpose of this study was to explore 916 metagenome-assembled 
genomes (MAGs) from the rumen and feces of 52 Nelore bulls (Bos indicus), in order to characterize ARGs 
and identify mobile elements. These microbial genomes were searched against the MEGARes database using 
ABRicate. Based on contigs' sequences, we used CheckV for virus identification. Only contigs classified as 
"Complete" (with length of ≥ 5 kilobases), with viral genes identified, and contamination < 1% were considered 
for further analysis. For mobile elements classification, we analyzed these filtered data in GeNomad. In total, 
36 bacterial MAGs harbor resistance genes, being 30 from feces and six from rumen. Some fecal MAGs harbor 
more than one ARG, including one MAG that harbored 42 ARGs. Several identified ARGs are associated with 
the resistance to antibiotics used in veterinary and human medicine to combat important infectious agents, like 
beta-lactams, penicillins and tetracyclines. In terms of taxonomic abundance, these genes are mainly in fecal 
MAGs classified as Firmicutes (72.4%), Bacteroides (24.1%) and Actinobacteria (3.4%). In rumen, ARGs are 
identified in MAGs classified as Bacteroidetes (80.0%) and Firmicutes (20.0%). We classified 1418 contigs 
as potential viral genomes using CheckV, 977 from feces, and 441 from rumen. Using GeNomad, 967 viruses 
found in fecal contigs were classified, being mostly as bacteriophages of the orders Caudoviricetes (96.2%) 
and Crassvirales (2.2%) and as family Microviridae (0.9%). Other viruses belong to families such as 
Schitoviridae (0.4%) and Autographiviridae (0.1%); and orders Imitervirales (0.1%) and Cirlivirales (0.1%). 
In the ruminal contigs, 425 viruses were classified, being mostly as Caudoviricetes (96.5%), Crassvirales 
(1.2%), and Microviridae (1.6%), and others in the orders Petitvirales (0.2%) and Geplafuvirales (0.5%). 
Furthermore, three contigs from feces and 6 from rumen were classified as plasmids, but none of them had 
AMR genes. Further transcriptomics and proteomics analyses may provide more assertive information on the 
impact of these genes, whether to describe the activity of these mobile elements in the microbiome or to offer 
insights to combat their resistance to antibiotics used in human and veterinary medicine. 
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Abstract:  
Staphylococcus aureus is a gram positive bacterium, with morphology of clustered cocci. It is a microorganism 
that can cause bovine mastitis, an inflammation of the mammary glands. Bovine mastitis leads to loss of quality 
and quantity of milk, causing financial losses to large and small producers. And it can still be harmful to the 
consumer at the end of the food chain. Antibiotics resistance is one of the problems in the treatment of the 
disease, in some cases making the treatment ineffective, which can lead to the emergence of more resistant 
bacteria. The aim of this work was to detect antibiotic resistance genes present in Staphylococcus aureus 
isolated from bovine mastitis. Nine samples collected from farms located in Garanhuns, Lagoa de Ouro, 
Camaragibe and Saloá located in the state of Pernambuco were used. The bacteria were isolated from 
contaminated teat cups, milk, hands and nostrils of the producers. Within the methodology, an antibiogram 
was performed on the samples for the antibiotics: oxacillin; penicillin; ampicillin; gentamicin; tetracycline; 
ciprofloxacin; norfloxacin. DNA extraction was performed by salt precipitation of protein. The genomes of 
the isolates were sequenced in HiSeq Illumina®. Reads were analyzed in FastQC software, and adapters were 
discarded in Trimmomatic software. The de novo assembly process was performed on shovill 0.9.0. Quast was 
used to analyze the quality of the assembled genomes. The annotation for the detection of resistance genes was 
performed using the software Abricate 1.0.1. Within the results presented, phenotypically, resistance was 
33.33% for oxacillin, 0% for tetracycline, 100% for ampicillin, 100% for penicillin, 0% for gentamicin, 0% 
for norfloxacin, 88.88% for ciprofloxacin. In gene annotation, the following genes were detected: tet (38), 
blaPC1, blaR1 for 100% of the samples, blaZ for 22.22%, erm(T) for 11.11%, fosB-Saur 88.88%. From the 
results obtained, it is possible to characterize the resistance of the isolates, which may allow producers to apply 
an adequate treatment with a greater chance of success. Resistance to beta-lactams was detected in the bla 
locus gene annotation and in the antibiogram for penicillin, oxacillin and ampicillin, which are a broad 
spectrum class used for the treatment of infections caused by gram positive cocci. During gene detection, genes 
related to gentamicin and norfloxacin were not found, which was confirmed by antibiogram. The tet gene (38) 
is associated with the presence of an efflux pump of the major facilitator superfamily, which causes resistance 
to tetracycline, however, in the test with diffusion discs there was no resistance to it. Indicating possible 
divergence between the phenotypic and genotypic results, requiring deeper analyzes to better understand this 
association. Additionally there is the possibility of further analysis with the available assembly files. 
Characterization is important for public health and for understanding the population of microorganisms, 
allowing a better use of antibiotics, avoiding the proliferation of resistance genes, with sequencing being one 
of the methods that can be used in clinical bacteriology. 
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Abstract:  
The main conditions for the growth and development of plants are light, water, minerals, oxygen, and carbon. 
Being sessile organisms, they are subject to various environmental stresses or those caused by anthropogenic 
actions. At the same time, they have accumulated response mechanisms to stressful factors, ensuring their 
survival. In addition, they possess symbiotic interactions with microorganisms that often result in a mutualistic 
relationship. Fungi of the Trichoderma genus, known for contributing to the fitness improvement of their hosts, 
synthesize a wide range of secondary metabolites with great biotechnological potential in pest and disease 
biocontrol, as well as in the induction of abiotic stress tolerance. The objective of this research is to gather 
information on genes involved in the action mechanisms that Trichoderma species use to benefit plants against 
the negative effects of abiotic stress through a Systematic Literature Review (SLR). The SLR process was 
carried out in three stages: planning, execution, and summarization, based on the question: Does the 
Trichoderma-plant interaction positively alter the response to abiotic stress in plants? The initial database for 
this research contained 1046 documents, out of which 153 were selected based on the initial question. After 
applying the inclusion/exclusion criteria of the protocol and conducting a thorough reading of the articles, the 
number was reduced to 80 articles. Approximately 25% (20) of these articles dealt with aspects related to gene 
expression levels resulting from the plant-Trichoderma-abiotic stress interaction. The gene expression results 
are related to previously known genes. Studies highlight that Trichoderma can modulate the transcription of 
genes resistant to abiotic stresses in plants without altering their phenotype. The species used in these studies 
were T. harzianum, T. asperelloides, T. asperellum, T. hamatum, T. longibrachiatum, T. parareesei, T. virens, 
and one study where the species was not identified. The inoculated plants varied, but shared common 
characteristics such as short life cycles, small size, easy propagation, significant economic importance, and 
being model plants in research across various fields of plant biology. The induced abiotic stresses included 
water-related (deficiency and flooding), salinity, nutritional deficiency, high and low temperatures, heavy 
metal contamination, with two studies observing these stresses in combination. A total of 88 genes were studied 
in the articles, and in this work, they were classified into four functional categories: transcription factors, 
signaling, metabolic pathways, and synthesis of stress-protective substances. Among them, genes involved in 
the elimination of reactive oxygen species (ROS) in plants were the most recurrent, appearing as orthologs 
(repeated function) across different plant species. It is worth noting that some of these genes were of transgenic 
origin, where the overexpression of Trichoderma transgenes was investigated in modulating plant gene 
expression, potentially involved in their response to abiotic stress. In conclusion, the current understanding of 
the plant-Trichoderma interaction as a means to enhance abiotic stress in plants can be a promising alternative 
for the development of sustainable agriculture production. 
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Abstract:  
Arsenic (As) is a type 1 carcinogen and is also associated with the development of many pathologies, such as 
skin and gastrointestinal diseases in humans and can even affect the development of plants and 
microorganisms. The collapse of ore tailings dams has been expanding the regions where the concentrations 
of As and heavy metals are at dangerous levels for public health, being found in high doses in food, animal 
and plant tissues, water and soil in the regions impacted by these disasters. Currently, there is no efficient way 
to treat As in contaminated water and soil. Thus, studying processes that can help in the treatment of these 
areas is of great economic and social importance. Biorremediation of heavy metals involving bacteria have 
shown promising results in impacted sites. The objective of this work is to bioprospect bacteria resistant to As 
and able to become potential remediation agents of contaminated soils. For that, 158 isolates were obtained 
from a contaminated soil with As. These isolates had their arsenic tolerance assessed according to their ability 
to grow in LB medium enriched with sodium arsenate (As5+) (1 - 15mM) and sodium arsenite (As3+) (1 - 3mM). 
Among these, 10 stood out for showing a similar growth to control at the highest concentrations tested for both 
salts. Than, these 10 isolates were challenge to grow in even higher concentrations of As5+ (300 - 1000mM) 
and As3+ (3 - 12mM) in LB media and in culture media without phosphate. In LB, all isolates grow up to 
500mM of As5+ and up to 5mM of As3+ and among them, 2 isolates were able to grow in the highest 
concentrations tested of both salts. In the media without phosphate, 3 isolates grow up to 5mM of As3+ and, 2 
isolates grow up to 1000mM of As+5. To assess whether this high tolerance might be mediated by an antioxidant 
response, an H2O2 tolerance assay was performed (5 - 65mM). All of them grew up to 10mM H2O2 and 5 grew 
up to 25mM. However, they are not the same ones that tolerated the highest concentrations of As, showing 
that As resistence can be mediated by different pathways in this group. Biofilm production was also 
characterized, by O'toole method, in the absence and presence of As5+ and As3+. In the absence of As, all were 
able to produce biofilm, and despite those are able to grow in the presence of both As salts, the semi-metal 
seem to impair the adhesion of the isolates. The pH range in which these bacteria can grow was also evaluated 
(pH 1 - 14). All the isolates are able to grow in media with a pH of 5 up to 10. These results point to a very 
interesting group of highly As tolerant bacteria, whose tolerence may be given by different resistance 
mechanisms. Besides the As resistence, these bacteria still shows very desirable characterists for soil 
remediation activities in contaminated soils, even if these soils presents different redox and pH conditions, 
enabling these sites to become safe for planting food cultures and/or for other human activities. 
Palavras-chave: Bioremediation; Arsenic; Bioprospecting; Soil Bacteria; Collapse of ore tailing dams 

Support / Acknowledgment  
Thanks to CAPES and CNPq for the granted scholarship and UFOP for the structure and support. 

 

491

GENÉTICA DE 
MICRO-ORGANISMOS



IDENTIFICATION, GENETIC DIVERSITY, RESISTANCE PROFILE AND CRISPR-CAS 
SYSTEMS AMONG COAGULASE-NEGATIVE STAPHYLOCOCCI ISOLATED FROM 
SEAWATER IN RIO DE JANEIRO 

 
Lucas Cecílio Vilar 1; Antônio Carlos Silva Rego 1; Marco Antônio Lemos Miguel 1; Rodolfo Paranhos 
1; Marinella Silva Laport 1; Ciro César Rossi 2; Marcia Giambiagi de Marval 1 
1. . Universidade Federal do Rio de Janeiro - UFRJ; 2. . Universidade Federal de Viçosa - UFV 

 
Abstract:  
Coagulase-negative Staphylococci (CoNS) is a bacterial group compressing more than 60 species. Although 
CoNS were considered harmless in the past, nowadays, the role of this group in opportunistic infection is well 
established. For instance, Staphylococcus epidermidis is a major bacteria responsible for bloodstream infection 
worldwide, and Staphylococcus saprophyticus for uncomplicated urinary tract infections. CoNS are also 
considered genetic reservoirs and can disseminate resistance traits to more virulent bacteria. Due to this role, 
the carriage of resistance genes by CoNS may result in treatment failure, increasing mortality and morbidity. 
However, studies searching for and characterizing environmental CoNS are rare. Therefore, this study aimed 
to isolate CoNS from Guanabara Bay, Rio de Janeiro, and assess their genetic diversity, antimicrobial 
resistance profile, and presence of CRISPR-Cas systems. We carried out eight water collections between 
February and December 2019 from two different points and depth levels of Guanabara Bay, Rio de Janeiro. 
Bacterial identification was through MALDI-TOF/MS and tuf gene sequencing. Genetic diversity and 
genotypes were established through GTG5-PCR fingerprint and UPGMA with the software BioNumerics v.6.3. 
Resistance profile was determined by disk diffusion for 11 antimicrobials (cefoxitin, ciprofloxacin, 
chloramphenicol, erythromycin, gentamicin, linezolid, mupirocin, oxacillin, penicillin G, sulfamethoxazole-
trimethoprim, tetracycline) and the mecA gene was detected through PCR. CRISPR-Cas systems were detected 
through PCR for the cas1 gene of types II and III. All statistical analyses were made in R version 4.2.1, 
considering p values < 0.05 statistically significant. We identified 66 CoNS strains from 12 different species. 
The most frequent species in our collection were Staphylococcus saprophyticus (n=20; 30.3%), followed by 
Staphylococcus warneri (n=17; 25.7%), and Staphylococcus epidermidis (n=11; 16.7%). We observed a high 
genetic diversity for some species, such as S. saprophyticus (10 different genotypes) and S. warneri (4 different 
genotypes). Regarding antimicrobial resistance, 35 strains (53%) were resistant to penicillin G, 17 (25.8%), 
and 7 (10.6%) showed intermediate resistance to erythromycin. Six strains (9.1%) were resistant, and one 
strain (1.5%) showed intermediate resistance to sulfamethoxazole-trimethoprim. Three strains (4.5%) were 
resistant to tetracycline, and two (3%) to chloramphenicol. Four strains showed phenotypic resistance to 
cefoxitin and were positive for mecA gene. Only two strains were classified as multidrug-resistant. We detected 
type II cas1 in 15 (22.7%) strains. However, no type III cas1 was found in our strains. Although we found 
fewer strains harboring CRISPR-Cas systems, this rate was higher than we observed in our previous works 
with clinical and veterinary strains (around 3-4%). We hypothesize that the selective pressure of 
bacteriophages is responsible for this increase in CRISPR-Cas positive strains. On the other hand, since most 
of the genes responsible for the observed resistance profile can be harbored and disseminated in plasmids, 
further analyses might be required to fully understand the horizontal gene transfer among these environmental 
CoNS strains. Moreover, the presence of bacteria resistant to clinically important antimicrobials in Guanabara 
Bay, often used for recreational activities, could represent a risk to public health. 
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Abstract:  
Lungfish are lobe-finned fish and key animals in our understanding of of transition from water to land, being 
the closest-related living relatives of tetrapods. Living lungfish comprise three genera: the Australian 
(Neoceratodus forsteri), the African (Protopterus spp.) with four species, and the South American lungfish 
(Lepidosiren paradoxa). South American and African lungfishes possess a well-documented ability to 
regenerate tails and fins, and African lungfish is also known for undergoing estivation under scarcity of 
resources such as water and food. During this period, the African lungfish produces a large amount of mucus 
secreted by the skin, which forms a cocoon, protecting it against opportunistic pathogens. The South American 
lungfish also secretes mucus and is mainly in flooded areas along the Amazon rivers. However, no published 
data exists involving this animal's microbiome or how this microbiome reacts during regeneration. Thus, this 
work aims to characterize the mucus microbiome of South American lungfish and shed light on changes in 
microbial composition when under stress generated by superficial wounds. For this, six animals were 
anesthetized, and skin biopsies were performed. These animals were then placed in sterile containers for 45 
minutes to obtain the mucus. Two days later, regenerated skin tissue and mucus samples were obtained. 
Animals were collected from natural sources (SISBIO 79802-2) and all experiments were performed under the 
CEUA No. 8251300622. Total DNA was isolated from mucus from each animal. DNA shotgun sequencing 
was carried out using the Ion S5 (ThermoFisher) with two 200 bp libraries, one for each condition. Sequencing 
yielded 151 Mi reads, which were then processed in PRINSEQ to to retain high quality reads. Diversity 
analysis was carried out using Metaxa2, and the diversity data was submitted to MicrobiomeAnalyst for 
normalization and statistical analysis. Our data showed that the South American lungfish microbiome is 
predominantly composed of proteobacteria, mainly beta and alphaproteobacteria, followed by the phylum of 
bacteroidete and actinobacteria. Other phyla represent less than 15% of the total diversity. Under stress, there 
was a high reduction in OTUs number. This restricted community showed few changes at the phylum level; 
however, the injury-induced stress had a direct impact on bacterial classes. Although gamma and 
alphaproteobacteria remained stable, our findings revealed an increased abundance of flavobacteria and 
actinobacteria, with a reduction in the abundance of other classes of bacteria. Flavobacteria class is known to 
cause diseases in fishes, and its interaction with fishes is considerably well described. Some defense 
mechanisms against microorganisms based on antimicrobial peptides have already been described as 
constitutively expressed in the skin of African lungfish. Considering the context of stress and instability 
generated by skin wounds, it is possible that in the recovery process, the production of antimicrobial peptides 
is reduced, with less rigid control of associated bacteria, thus allowing the proliferation of pathogens. Deeper 
studies will be carried out in order to understand the response of the South American lungfish along the 
regeneration of injured tissues.  
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Abstract:  
Bats are the second largest order of known mammals, with more than 1,400 species. Furthermore, these 
animals are the only known mammals capable of flight, with a wide global distribution. These adaptations 
were crucial for these animals to develop an immune system resistant to infections by pathogens, becoming 
natural hosts for several microorganisms, many of which can cause serious diseases in humans and animals. 
In this bias, the objective of this research was to carry out a comprehensive metagenomic analysis of the 
microbiome of the digestive tract of bats, to verify its bacterial richness and its potential for the dissemination 
of zoological pathogens. In addition, we verified how external and internal factors of these animals (diet, 
habitat, sex and origin) alter the diversity of bacterial composition in their digestive tract microbiomes. In total, 
209 samples of hypervaried V3 and V4 sequences of 16S rRNA available from public databases, sequenced 
by NGS, extracted from feces of 21 species of bats, captured in six different locations (European continent, 
Slovenia, Costa Rica, China, Mexico and South Africa). The animals had varied diets, habitats and ages. The 
R v4.1.2 and DADA2 v1.16.1 packages were used to process the 16S rRNA sequences. For taxonomic 
attributions and identification of bacterial genera, the SILVA v138.1 database and the MicrobiomeAnalyst 
web tool were used. Regarding statistical analyses, ANOVA and PERMANOVA tests were used (p values ≤ 
0.05) and non-parametric diversity richness index stimulators Chao 1 and Jensen-Shannon parametric 
divergence in alpha and beta richness analysis respectively. As a result, more than 123 families of bacteria and 
203 genera of bacteria were found in the microbiomes of the digestive tract of bats, many of them of medical 
interest, including Staphylococcus, Yersinia, Mycobacterium, Campylobacter, Clostridium, among others. 
Bats on fruit and arthropod diets, from terrestrial, male, and African origins had the highest richness of 
pathogenic bacteria and the highest alpha and beta richness indices, compared to bats on other diets and 
habitats, presenting a profile with greater potential for dissemination of these bacteria in the environment. 
Summing up, through analysis of the heat tree, we found a large difference between bacterial taxa between 
continental and ocean bats. In addition, the statistical analysis revealed 121 bacterial genera in the group of 
diets and origins and eight genera of bacteria in relation to the habitat fact, with statistically significant p values 
(ANOVA), while in the multiple linear regression analyzes with covariations, the diet fact showed 114 
bacterial genera with statistically significant p-values (ANOVA). In conclusion, bats showed a great diversity 
of bacterial genera with high pathogenic potential in their digestive microbiome, mainly continental bats, and 
diets based on fruits and arthropods, making these animals possibly important disseminators of bacteria with 
harmful potential for animals and humans. Corroborated, diets, origin and habitats were shown to be important 
modulators of bacterial diversity in the digestive microbiome of bats. Therefore, bats have a differentiated 
pattern of dissemination of pathogenic bacteria in their global distribution, modulated by the diet, habitats and 
sex of these animals. 
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Abstract:  
Leptospirosis is a zoonotic disease caused by bacteria of the genus Leptospira, which infects wild animals, 
domestic animals, and humans. Dogs, cats and rodents are the main reservoirs in urban environments. Contact 
with the urine of infected animals is the main form of transmission. Due to the close relationship between dogs, 
cats and humans, animals can act to facilitate transmission to humans, regardless of whether or not they present 
clinical symptoms. In the state of Pará, northern Brazil, according to DATASUS from 2010 to 2020, 1,373 
cases of the disease in humans were confirmed, of which 813 were in the Belém Metropolitan Region (BMR). 
Serological studies conducted in dogs in the region, de Paz et al. (2015), detected 16.92% (22/130) of reacting 
animals while Seixas et al., (2013) identified 2.75% (7/254) of cats with antibodies against Leptospira spp. 
Thus, this research reports the frequency of infection by Leptospira interrogans in dogs and cats in the BMR. 
This is an epidemiological, cross-sectional, descriptive and analytical study performed with data from the 
diagnostic service of the Laboratory of Biomolecular Technology at the Universidade Federal do Pará. We 
evaluated the demographic variables (sex, age, race) and the results of molecular diagnosis by nested-PCR, 
targeting the 16S rRNA gene of L. interrogans, in the period from January/2020 to May/2023 . The findings 
show an infection frequency of 26.2% (16/61), involving 15 dogs and one cat. The amplicon was detected in 
16 blood samples and one urine sample. Statistical analysis performed using the G test (Bioestat 5.0 software) 
indicated no significant difference between the variables evaluated (p<0.05). Co-infection was present in two 
dogs (Ehrlichia sp. and Anaplasma sp.) and one cat (Feline Immunodeficiency Virus). Although the serological 
test (Microagglutination Test) is considered the gold standard for diagnosing leptospirosis, the use of 
Polymerase Chain Reaction (PCR) proved to be an important tool for confirming the disease, which can be 
done in both acute and chronic phases. In the acute phase, detection occurs when there are circulating 
leptospires in the blood. After this period, the bacteria migrate to organs such as the kidneys, being 
indispensable to analyze samples of whole blood and urine together, due to the elimination of the bacteria 
during a long period through the excreta. The clinical presentation of the disease in cats is rare, although the 
urinary excretion of pathogenic leptospires has been confirmed in healthy cats. The current literature reports 
the infection mainly in dogs and humans, so further studies are needed to understand the epidemiology of the 
disease in cats and the potential risk to humans. Because dogs and cats are reservoirs for infection in humans, 
especially in areas with high rainfall such as northern Brazil, these observed parameters provide veterinarians 
with an update on the frequency of 26.2% of infection in the Belém Metropolitan Region from January 2020 
to May 2023. 
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Abstract:  
Trichophyton rubrum is a cosmopolitan pathogenic fungus adapted to degrade keratinized tissues such as the 
skin surface and nails. The infection environmental challenges imposed onto fungal pathogens require dynamic 
transcriptional controlling, mainly played by transcription factors (TF) to perpetuate the infection. Alternative 
splicing (AS) is a post-transcriptional regulatory mechanism that may play an essential role in the infection 
process. Investigating the role of these regulatory layers in the infection context would yield essential 
knowledge about the strategies employed by pathogens to colonize their hosts, raising the possibility of 
discovering new therapeutic targets. This work aimed to investigate and validate transcriptional and post-
transcriptional (AS) events in TF of T. rubrum exposed to different infection-like conditions. RNA-seq data 
from T. rubrum grew in keratin were used to screen genes encoding transcription factors induced and/or that 
present alternative splicing events (intron retention - IR). To evaluate the amplitude of these events, we 
cultured T. rubrum in media containing keratin, fragments of human nails, or co-culture with human 
keratinocytes (HaCat). We designed primers within exons or introns regions of selected genes to evaluate the 
gene expression and the presence of AS. In silico approaches were used to assess gene sequence, the mRNA, 
domains of isoforms, and putative phosphorylation sites. Gene expression analysis by RT-qPCR of T. rubrum 
exposed to keratin validated the occurrence of conventional and/or alternative isoforms of the selected TFs 
related to virulence, such as pacC (IR-2), C6TF (IR-2), JlbA/IDI-4 (IR-2), Con7 (IR-3), Ap1 (IR-1), Fcr3, 
amdA and HLHTF. Other infection-like conditions also induce the expression of conventional and alternative 
isoforms such as pacC and C6TF in exposure to human nails, as well as Ap1 and Con7 in co-culture with 
keratinocytes. Bioinformatics analysis shows that these events in pacC, Con7, and JlbA/IDI-4 result in smaller 
proteins that would preserve their DNA-binding domains. Curiously, the PacC protein resulting from IR-2 is 
similar to the PacC protein after being activated in other fungi via proteolytic processing by the PalB protein. 
In addition, the strong induction of the pacC alternative isoform in keratin and nail fragments exposition 
suggests the AS as an alternative activation mechanism of this protein. The IR-1 in Ap1 transcripts results in a 
smaller protein with losses of DNA-binding domains, suggesting the loss of its function. This balance in the 
production of different isoforms (conventional and IR-1) of this gene, known by exerting a negative control of 
fungal virulence, could contribute to the accurate control of fungal chronicity. Also, the IR-3 in Con7 
transcripts results in a protein with different putative phosphorylation sites with the news serine and threonine 
residues presented. This raises the possibility of modification in its conventional function, such as alteration 
in the binding to DNA, co-regulators, and other transcription factors, affecting the transcriptional activity. The 
great quantity of AS in TF transcripts of T. rubrum in an infection-like environment reveals important insights 
into the regulation of genes mainly involved in virulence, metabolism, and adaptation, ensuring effective 
responses during the fungal infection. 
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Abstract:  
The bacterium Bacillus thuringiensis presents entomopathogenic activity to insect vectors of diseases and 
agricultural pests. Its main characteristic is the production of protein crystals, formed by one or more δ-
endotoxins, called Cry and Cyt pesticidal proteins. B. thuringiensis isolates from Maranhão showed toxic 
activity against Aedes aegypti and were amplified for several dipteran-specific genes. Therefore, this work 
aims to investigate the polymorphism in the cry and cyt genes in isolates of B. thuringiensis from Maranhão 
active for A. aegypti. Therefore, DNA extraction of the B. thuringiensis isolates and PCR to the 
characterization of the cry4Aa, cry4Ba, cyt2Aa and cyt2Ba genes were performed. The sequences obtained 
were aligned and edited in the Clustal W tool of the BioEdit program, compared with other sequences available 
in GenBank and confirmed in BLAST. Sixteen isolates amplified for the dipteran-specific cry4 and cyt2 genes 
and showed five types of combinations, with the majority of B. thuringiensis isolates amplifying for the cry4Aa, 
cry4Ba, cyt2Aa and cyt2Ba genes. Sequence analysis of the cry4Aa and cry4Ba genes showed that the 
sequenced region of both genes is highly conserved, with polymorphism found in the sequences of only two 
isolates for the cry4Aa gene: BtMA-679, which presented A6-T substitution (replacement of Adenine by 
Thymine at nucleotide 6 of the cry4Aa gene) and BtMA-703, which was replaced by A12-G (replacement of 
adenine by guanine at nucleotide 12 of the cry4Aa gene) and for the cry4Ba gene, it was replaced by A1-G in 
BtMA isolate -691. The isolates that showed the combination of genes cry4Aa, cry4Ba, cyt2Aa and cyt2Ba can 
be considered potential candidates as strains of B. thuringiensis for use as microbial larvicides. Sequence 
analysis of cry4Aa and cry4Ba genes showed that the sequenced region of both genes is highly conserved, 
with polymorphism found in the sequences of only three isolates and no polymorphism in the cyt2Aa and 
cyt2Ba genes in the sequences, in relation to the sequences deposited in Genbank. 
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Abstract:  
Trichophyton rubrum is currently the main cause of dermatophytosis globally. Heat shock proteins (HSPs), 
present in this group of fungi, have become the target of studies due to their role in maintaining cell homeostasis 
under exposure to several types of stresses, such as temperature, oxidative stress, salinity, and antifungal 
exposure. HSPs participate in processes such as signal transduction, disaggregation of protein complexes, and 
protein folding. Our objective is to identify how alternative splicing acts as a compensatory mechanism in the 
formation of HSPs isoforms, focusing on the Hsp70 family. In silico analyses were performed to identity HSPs 
paralogs, isoforms, and alternative splicing events using prediction software. In addition, two- and three-
dimensional protein predictions were made using IBS and Chimera X software, respectively, to identify the 
structural patterns among Hsp70 paralogs and how these structures may interact with target proteins. The 
results obtained revealed that three distinct Hsp70 domains are well-defined and conserved among the 
paralogs: IPR029047 - "Heat shock protein 70kD, peptide-binding domain superfamily"; IPR029048 - "Heat 
shock protein 70kD, C-terminal domain superfamily" and IPR018181 - "Heat shock protein 70, conserved 
site". After selecting such domains, three-dimensional predictions were carried out to observe how these 
domains are arranged in the protein 3D structure. In addition, the difference in the structure of the proteins 
formed after conventional and alternative splicing was also investigated. These results corroborate the previous 
hypothesis that the formation of different HSP isoforms for each one of the paralogs is related to adaptive 
mechanisms. We also conclude that the formation of truncated proteins due to intron retention events occurring 
during splicing generates loss of the characteristic domains of Hsp70. Therefore, alternative splicing of these 
transcripts is probably an important regulator of mRNA turnover, rather than proteomic diversity, in T. rubrum. 
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Abstract:  
Aspergillus fumigatus is a pathogen capable of causing invasive pulmonary aspergillosis (IPA), a severe 
systemic pulmonary infection with high mortality rates. For successful infections, A. fumigatus has to cope 
with oxidative insults imposed by the host. Peroxiredoxins (Prx) are abundant and highly efficient Cys-based 
peroxidases and AfPrx1 (Afu4g08580) is involved in the virulence factors of this fungus, possibly through the 
reduction of hydroperoxides, including H2O2. Another Prx from A. fumigatus is AfPrxC (Afu8g07130) which 
is present in mitochondria, whereas AfPrx1 is in the cytosol. Both AfPrx1 and AfPrxC, are 1-Cys Prx that rely 
on a single Cys residue for catalytic activity. In this project, we intend to biochemically and structurally 
characterize recombinant AfPrx1 and AfPrxC that were expressed in E. coli strain BL21 (DE3) in the soluble 
fraction at 37 °C. Purification was performed by metal affinity chromatography (IMAC) using imidazole 
gradient. Initially, we observed by size exclusion chromatography and dynamic light scattering that AfPrx1 
and AfPrxC behaved as dimers independently of the oxidative state. Then, we observed that AfPrx1 and 
AfPrxC were highly efficient in the decomposition of distinct hydroperoxides (H2O2, tert-butyl hydroperoxide, 
cumene hydroperoxide, linoleic acid hydroperoxide and peroxynitrite), displaying second order rate constants 
in the 105 to 107 M-1 s-1 range. These rate constants were obtained by various assays, including horseradish 
peroxidase (HRP) competition assay and by following the redox-dependent changes in the intrinsic 
fluorescence of the two 1-Cys Prxs. Notably, these two 1-Cys Prxs were refractory to the reduction by four 
thioredoxin and by two glutaredoxin enzymes from A. fumigatus. Preliminary results obtained through 
competitive assay between oxidized 1-Cys Prx (sulfenic acid = Cys-SOH) and dichlorophenolindophenol 
(DCPIP) indicated that ascorbate reduced AfPrx1 with a second order rate constant in the 103 M-1 s-1 range. 
We are performing site directed mutagenesis of AfPrx1 and AfPrxC to replace the reactive Cys residue by 
serine as a negative control in the kinetic experiment. We also intend to crystallize recombinant AfPrx1 and 
AfPrxC. These studies can reveal mechanisms by which A. fumigatus cope with oxidative insult imposed by 
the host 
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Abstract:  
Trypanosoma cruzi, the causative agent of Chaga's Disease, presents multiple multigenic families such as 
mucins, trans-sialidases and MASP. Trans-sialidases (TS) represents the largest multigenic family in the T. 
cruzi genome with over 1400 gene copies, in which around 12 sequences encode enzymatically active TS 
(aTS). aTSs are responsible for transferring sialic acid from host glycoconjugates to mucins present on the 
parasite surface, working as a mechanism of camouflage from the host immune response. Also, T. cruzi aTS 
activity can attenuate the host cellular response by re-sialylation of CD43 receptors from host immune cells 
(CD8+ T cells). Multiple roles of these proteins during infection have not been fully characterized yet, due to 
several copies of aTS genes, along with its repetitive sequence features, has impaired their study using reverse 
genetics. Using CRISPR/Cas9 technology, we generated for the first time aTS knockout parasites that display 
undetectable levels of TS activity. Disruption of aTS genes does not affect parasite infectivity and escape from 
the parasitophorous vacuole but resulted in impaired differentiation of amastigotes (AMA) into tissue culture 
derived trypomastigotes (TCT). Parasites aTS-depleted are unable to establish infection even in the highly 
susceptible IFN-gamma knockout mice. In vitro infection assays with wild type (WT) and aTS knockout 
(aTSKO) parasites in HeLa (non-phagocytic) and THP1 (phagocytic) confirmed that the lack of aTSs does not 
limit parasite internalization and AMA multiplication in both cell types, but drastically affect release of TCT 
infective forms. Given that several genes associated with the immune response, particularly type I IFN 
response, are up-regulated in mammalian cells upon T. cruzi infection, we performed RT-PCR to determine 
the expression levels of pro-inflammatory cytokines in cells infected with both WT and aTSKO parasites. 
Infection with aTSKO resulted in significantly lower levels of IL-1-β, IL-1-α, IL-6 and CXCL8. We further 
investigated the invertebrate host-pathogen interaction using a Triatomine model. In vivo infection in Rhodnius 
prolixus insects was not affect by the lack of aTS activity. After feeding fourth instar nymphs with blood 
containing epimastigotes from WT and aTSKO no significant differences in total parasite numbers obtained 
from the digestive tract or in the urine were observed. These invertebrates' urine containing metacyclic 
infective forms were used in a pool to infect swiss mice. Blood hemoculture from aTSKO infected mice was 
negative, corresponding to the results previously observed in IFN-gamma knockout mice. In sum, these data 
suggest that aTSs play roles as virulent factor during T. cruzi mammalian infection and egress and its depletion 
generated a highly attenuated strain. 
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Abstract:  
Introduction The identification of bacteria is crucial for understanding their diversity, ecology, and 
pathogenicity. With the advancement of information technology, genotyping has become a powerful tool for 
the rapid and accurate identification of bacteria (CLAUDIO Hidalgo-Cantabrana C. et al, 2017). In this context, 
JSpecies has proven to be a promising tool, capable of using genomic information to calculate the similarity 
between two bacteria or a group of several isolates, with the potential to accelerate bacterial identification and 
contribute to research in various areas, such as biotechnology, public health, and environmental studies. In this 
work, we present an analysis of the use of JSpecies, followed by a similarity comparison analysis, which allows 
us to compare the isolates with each other, demonstrating its benefits and limitations. We also highlight the 
importance of a deep analysis of the specific species present in the sample, avoiding analyses of results 
obtained from contaminated samples, and consequently, obtaining precise and reliable scientific results. 
Methodology Isolates of Salmonella Minnesota and Salmonella Heidelberg, previously serotyped, were used, 
originating from the feet of broiler chicken houses in southern Brazil. The DNA of the isolates was extracted 
using commercial extraction kits, which have quality certification. The samples were then sent for sequencing 
on the Illumina platform. After sequencing, the raw data were subjected to a quality analysis using the FastQC 
tool (ANDREWS, 2010). Then, they were analyzed by the JSpecies platform for the precise identification of 
genetically compatible species. The final identification of the samples in relation to the species was obtained 
by comparing the samples and reference genomes, through the comparison possible to perform on the JSpecies 
site (RITCHER; ROSSELLÓ; GLOCKNER; PEPLIES, 2015), which allowed comparing the genomes 
between them, including reference genomes. Development For the analyses, 10 isolates of Salmonella 
Minnesota and 7 isolates of Salmonella Heidelberg were used. For the extraction of the isolates' DNA, 
commercial extraction kits were used that have quality certification, guaranteeing the integrity and purity of 
the extracted DNA. The extracted DNA was subjected to sequencing on the Illumina platform, which generates 
high-quality sequencing raw data (Michael L. Metzker, 2010). To ensure the quality of the obtained raw data, 
an analysis was performed using the FastQC tool. This tool allows identifying possible problems, such as low-
quality bases, residual adapters, or contamination by unwanted sequences. If problems were identified, 
additional data pre-processing steps would be performed, such as adapter removal and low-quality base 
filtering. Then, the JSpecies tool was used to perform the confirmation of the bacterial species previously 
identified. JSpecies uses genomic information to calculate the similarity between isolates and reference 
genomes, allowing to determine if they belong to the same species or not. Based on the generated sequencing 
data, JSpecies compared the genomic sequences of the isolates with reference databases to identify genetically 
compatible species. However, during the analysis performed by JSpecies, discrepancies were observed 
regarding the initial identification, since in the JSpecies results, the possible contamination indicating the 
presence of Klebsiella sp. was noticed in 6 of the 16 analyzed isolates. This discrepancy raised the need for a 
more in-depth analysis to confirm the species. By comparing the isolates in question with reference data from 
the JSpecies site itself, the reliability of the previous identification was confirmed, that is, the isolates were 
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confirmed as S. Minnesota and S. Heidelberg. Table 1: 
similarity result in % between samples and reference genomes. Although the results indicated that the initial 
identification was compatible with Salmonella sp., more in-depth analyses demonstrated the existence of 
Bacillus sp. This may have occurred due to secondary contamination, after the initial isolation, either from 
isolate manipulation in the laboratory or from the sequencer itself. The results showed that they are 
Salmonellas, and the initial analysis is mistaken because there is the presence of contamination, which is 
possibly derived from Bacillus sp., as there was similarity between six samples and the reference genome of 
Bacillus cereus. Conclusion Based on the results obtained, it is possible to demonstrate the importance of 
precise analyses for quality certification and obtaining reliable results. In addition, the importance of 
performing the analyses by more than one tool is emphasized, as erroneous results can put research and 
diagnoses at risk and consequently discredit research or work. References Andrews S. (2010). FastQC: A 
Quality Control Tool for High Throughput Sequence Data [Online]. Available online at: 
http://www.bioinformatics.babraham.ac.uk/projects/fastqc/ citação Jspecie. Hidalgo-Cantabrana C, et al. 
2017. Bifidobacteria and their healthpromoting effects. Microbiol Spectrum 5(3):BAD-0010-2016. 
doi:10.1128/microbiolspec.BAD-0010-2016. Metzker ML. (2010). Sequencing technologies - the next 
generation. Nature Reviews Genetics, 11(1): 31-46. DOI: 10.1038/nrg2626 Richter M, Rosselló-Móra R, 
Glöckner FO, and Peplies J (2015). JSpeciesWS: a web server for prokaryotic species circumscription based 
on pairwise genome comparison. Bioinformatics. 2015 Nov 16. pii: btv681  
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Abstract:  
Corals are treatened by global warming. Bleaching is one immediate effect of global warming, resulting from 
the loss of photosynthetic endosymbiont dinoflagellates. Understanding host-symbiont associations are critical 
for assessing coral's habitat requirements and its response to environmental changes. Cladocopium (formerly 
family Symbiodiniaceae clade C) are dominant endosymbionts in the reef-building coral, Mussismilia 
braziliensis. This study aimed to investigate the effect of temperature on the biochemical and cellular features 
of Cladocopium. Heat stress increased oxygen (O2) and decreased proteins, pigments (Chla + Chlc2), 
hexadecanoic acid- methyl ester, methyl stearate, and octadecenoic acid (Z)- methyl ester molecules. In 
addition, there was an increase in neutral lipids such as esterified cholesterol and a decrease in free fatty acids 
that may have been incorporated for the production of lipid droplets. Transmission electron microscopy (TEM) 
demonstrated that Cladocopium cells subjected to heat stress had thinner cell walls, deformation of 
chloroplasts, and increased lipid droplets after 3?days at 28°C. These findings indicate that thermal stress 
negatively affects isolated Cladocopium spp. from Mussismilia host coral. 
Palavras-chave: Mussismilia braziliensis; Cladocopium; metabolism; lipidomics; heat stress biomarkers 
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Abstract:  
Carbapenem-resistant Klebsiella pneumoniae (CRKP) represents one of the major public health problems 
worldwide, especially high-risk clones, known for their ability to rapidly spread several determinants of 
antibiotic resistance, including genes encoding carbapenemases. In Brazil, the most prevalent carbapenemase 
is the KPC (Klebsiella pneumoniae carbapenemase) enzyme. In K. pneumoniae, the blaKPC gene is located on 
transferable plasmids and transposons, associated with insertion sequences (IS), thus facilitating the spread of 
inter and intraspecies resistance. The result of this transposon-directed transfer can lead to different 
rearrangements and KPC plasmid types. Therefore, the aim of this study was to characterize the plasmid 
containing blaKPC present in a K. pneumoniae strain belonging to ST11 (CC258) isolated from a patient with 
urinary tract infection hospitalized in the State of Espírito Santo, Brazil. This CRKP strain had its genome 
sequenced using the Illumina HiSeq2500 platform. The contig containing the blaKPC gene was analyzed and 
compared to other sequences deposited at National Center for Biotechnology Information (NCBI) using the 
BLASTN tool. Here, the blaKPC-2 gene was found in an unusual genetic context, being as follows: resolvase-
ISKpn7-blaKPC-2-ISKpn6-KlcA-Tn5403. Tn5403 contains only genes related to its transposition, being known 
to transpose in a replicative manner, and acting as a force of "reorganization" within plasmids of clinical 
isolates. This mobile genetic element was initially described in environmental strains of K. pneumoniae and 
related species. However, the fact that here we found blaKPC-2 associated with Tn5403 is worrisome, since the 
CRKP studied here is a multidrug-resistant clinical strain belonging to CC258, which includes high-risk clones. 
When the plasmid was compared with other sequences available at NCBI it was seen that it shares extensive 
regions of similarity with different plasmids from Enterobacteriales. Extensive regions with 98% similarity 
with Klebsiella michiganensis plasmid pK342-KPC as well as with Escherichia coli plasmid 
p100_NDM5_IncN were observed. When considering only the genetic context of blaKPC-2 (resolvase-ISKpn7-
blaKPC-2-ISKpn6-KlcA-Tn5403) it was seen that the only sequence with this arrangement available in the 
database belongs to Citrobacter youngae plasmid pCF10-KPC. The alignment between these two regions, with 
98% of the coverage and 99.62% of the identity, only differed by 10 nucleotides in the ISKpn7 sequence. 
Therefore, it is suggested that the replicon containing an unusual blaKPC-2 context in a strain belonging to ST11 
(CC258) originated from illegitimate recombination processes between different Enterobacteriales plasmids. 
These data reinforce the importance of using genomic tools for the epidemiological surveillance of CRKP, as 
these, in addition to contributing to the understanding of the molecular evolution of these strains, can help in 
tracking and controlling the spread of CRKP, which currently represents a major challenge for global public 
health. 
Palavras-chave: Carbapenem-resistant Klebsiella pneumoniae; blaKPC; high-risk clones; Tn5403; 
Enterobacteriales plasmids 
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Abstract:  
The second messenger bis-(3',5')-di-guanosine cyclic monophosphate (c-di-GMP) influences the regulation of 
several bacterial infectious processes, such as biofilm formation. The synthesis and degradation of c-di-GMP 
occurs due to two classes of proteins: diguanylate cyclases (DGCs), with active GGDEF domains; and 
phosphodiesterases (PDEs) with EAL or HD-GYP domains. The opportunistic bacterium Pseudomonas 
aeruginosa harbors about 40 proteins with such domains; however, many of these proteins remain 
uncharacterized. Among these is the hypothetical protein PA14_04420, which has the GGDEF domains and 
the potentially thermosensitive domain PAS3. Thus, the aim of this work is to evaluate the PA14_04420 
diguanylate cyclase catalytic activity. To this end, ColabFold was used for the prediction and analysis of the 
tertiary structure of the dimer from the primary sequence of PA14_04420, which resulted in high reliability in 
the PAS, coiled coil and GGDEF domains. The construction of the recombinant PA14_04420 protein fused 
with the maltose protein (MBP) was performed to aid in the solubility of the protein of interest in its expression 
and subsequent purification for enzyme activity assays. In addition, indirect evaluation of c-di-GMP 
production in vivo in an assay detecting exopolysaccharide production by Congo red was performed in 
Escherichia coli BL21. The strain overexpressing of PA14_04420, under induction of the araBAD promoter 
in the pJN105 vector, showed increased exopolysaccharide production compared to the strain containing the 
vector alone. These preliminary results indicate that the PA14_04420 protein has DGC activity, which will be 
confirmed with enzymatic assays at different temperatures with the purified protein, in order to verify, also, 
the possible thermosensitivity of the PAS3 domain. 
Palavras-chave: Pseudomonas aeruginosa; c-di-GMP; diguanylate cyclase; ;  

Support / Acknowledgment  
FAPESP 2022/08037-0, 2021/11062-3 and 2021/10557-0 (CEPID) 

 

505

GENÉTICA DE 
MICRO-ORGANISMOS



DISTRIBUTION AND DIVERSITY OF ANTIBIOTIC RESISTANCE GENES (ARGS) IN 
SEDIMENTS FROM IMPACTED AND NON-IMPACTED ENVIRONMENTS  

 
Natália de Sá da Cruz 1; Diogo Antonio Tschoeke 2 
1. Rua Professor Rodolpho Paulo Rocco, s/n - Prédio do CCS - Ilha do Fundão - Cidade Universitária - Rio de Janeiro - 
21941-617. Universidade Federal do Rio de Janeiro; 2. Rua Professor Rodolpho Paulo Rocco, s/n - Prédio do CCS - Ilha 
do Fundão - Cidade Universitária - Rio de Janeiro - 21941-617. Universidade Federal do Rio de Janeiro 

 
Abstract:  
Over the past few decades, overuse of antimicrobials due to anthropogenic activities has resulted in a 
significant increase in the emergence and accelerated spread of organisms that carry multiple resistance genes. 
Although microorganisms naturally produce antibiotics and possess antimicrobial resistance genes (ARGs), 
the widespread presence of these genes in the environment has made them an environmental pollutant and a 
public health concern on a global scale. Soil plays a key role as a reservoir of antibiotic resistance genes 
(ARGs), harboring both resistance groups present in native microorganisms and those introduced externally 
by human activities. The bacteria present in the soil are diverse and form complex ecological systems through 
microbial interactions, which play important roles in the multifunctionality of the soil. In this study, we used 
metagenomic analysis to identify the profile of the microbial community and the resistome of sediments from 
two regions, Guanabara Bay (RJ) and Airo Lake(AM). Our objective was to investigate the occurrence, 
diversity and potential risks to public health of ARGs present in the sediments of the two selected regions, in 
order to understand the distribution and impact of ARGs on the environment. The metagenomic sequences 
were pre-processed, removing duplicate sequences and low-quality bases (Phred <30) using Prinseq. They 
were assembled using the Pear program. Taxonomic characterization and functional annotation of all genes 
were performed using the MG-RAST program. And the similarity, absence and presence of ARGs was verified 
using the Usearch program against the CARD database. The results of this study revealed the significant 
presence of ARGs in the sediments of both regions. A total of 16,953 ARGs were detected, with 55.9% found 
in Guanabara Bay and 44.1% found in Airo Lake. Among these ARGs, 1,496 different ones were identified, 
of which 830 were present in the two regions in different amounts, 380 were exclusive to Guanabara Bay and 
286 were exclusive to Airo Lake. The most abundant genes in Guanabara Bay were macB, rpoB2, TxR, 
tetA(58) and msbA, while in Airo Lake (AM) they were tetA(58), oleC, macB, bcrA and TxR. For resistance 
mechanisms, antibiotic efflux was the most common, representing 54.4% of identified ARGs, followed by 
antibiotic inactivation, representing 20% of ARGs. The most prevalent target drug classes were multidrugs 
with approximately 28% of ARGs, followed by tetracyclines with 18% and macrolides with 10.4%. Taxonomic 
analysis revealed that 68.9% of the identified taxonomic profiles belonged to the Bacteria domain, where the 
two regions differ in terms of identified organisms. Guanabara Bay, being a highly impacted estuary, presented 
a higher load of ARGs than Airo Lake, a preserved region formed by a floodplain lake in the Negro River 
basin, the largest tributary of the Amazon River. These results reflect the microbial diversity and the different 
depositional events to which the two environments were exposed over time. In this context, this study seeks to 
promote a better understanding of the occurrence and diversity of ARGs in the sediments of the surveyed 
regions, as well as their possible risks to public health. 
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Abstract:  
Saccharomyces cerevisiae is a yeast used in the fermentation of several carbon sources, generating besides 
alcohol and carbon dioxide, metabolites for beverages production that interfere with their aromas and flavors. 
In our lab, strains phenotypes of biotechnological interest are characterized using bioinformatics tools, 
biochemical and fermentative tests. Some examples of phenotypes of interest are yeast flocculation capacity, 
stress tolerance and volatile compounds and aromas production. Aromas production during fermentation is 
highlighted due its direct interference with the consumer's purchase decision. With the increase in beer 
production in recent years, there has been a change in the fermenters design that compromises yeast growth, 
slowing down fermentation and mainly leading insufficient production of esters that can modify the flavor 
constitution of the product. One of the most affected ester is the isoamyl acetate (IA), which is mainly 
responsible for the fruity banana aroma in the product. Aroma production is a complex, polygenic trait and the 
genetic basis for this phenotype is unknown. Therefore, the goal of this project was to identify candidate genes 
to be involved in IA production through Quantitative Trait Loci (QTL) mapping technique. Bulked Segregant 
Analysis (BSA) technique was used, for that a superior and inferior parent was identified, segregated, and 
haploids harboring the same phenotype of the parent was selected, then the haploids were crossed and 
segregated (n = 153). The phenotype of the segregants was analyzed and formed the superior and random pool 
(SP and RP). Parents haploid, SP and RP were sequenced (IlluminaHiSeq 2500). The quality of the readings 
was observed using FastQC. The reads were filtered using PRINSEQ-lite with minimum read length of 30 pb. 
Then the reads were mapped against the S288c reference genome using Bowtie2 software. Genetic variants 
were detected and annotated using NGSEP software. The merged VCF file was converted to HMM, using 
EXPLoRA_v1.0 program. To generate the maps, the R environment was used with the script 
"functionBULK_3.R". In order to identify the genes into QTLs intervals it was used SGD database. It was 
performed an enrichment analysis using YeastEnrichr for the genes found in the QTLs intervals. As a result, 
eight regions involved with the phenotype were observed (p < 0.05 and Superior Pool Allelic Frequency > 
0.5). 513 genes were located in the QTLs intervals. In total, 22 genes were located at the center point (most 
significant p) from the maps. The enrichment analysis from YeastEnrichr revealed that fatty acid biosynthesis 
pathway is enriched (p < 0.01). Our results allow that, in the future, it will be possible to identify genes 
responsible for the phenotype and select or modify strains to meet the demand for low AI production in 
industries and large-scale beer producers, as well as new aroma profiles in alcoholic beverages. 
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Abstract:  
INTRODUCTION. Pseudomonas aeruginosa is an opportunistic pathogen, afflicting vulnerable individuals. 
Studies about the organism are extremely important because this gamma-proteobacterium is responsible for 
20% of nosocomial infections and is frequently associated with pneumonia in cystic fibrosis patients and in 
patients on assisted ventilation, besides its high intrinsic antibiotic resistance. P. aeruginosa is able to switch 
between planktonic and sessile lifestyles, and the c-di-GMP nucleotide regulates this transition. The 
diguanylate cyclase (DGC) DgcP, an enzyme responsible for c-di-GMP production, interacts with FimV, a 
membrane protein and structural scaffold for the type IV pilus (T4P). Despite being a potential player of cell 
differentiation in P. aeruginosa and being involved in its pathogenicity, little is known about this enzyme and 
its interaction with T4P. OBJECTIVES. This project aims to investigate DgcP structural properties, as well as 
to identify its function using the analysis of its genetic context in Pseudomonas. MATERIALS AND 
METHODS. DgcP was matched with the NCBI database by psi-BLAST with exclusion of redundancy >50% 
identity (nr50) for homology search. The sequences and consensus obtained were aligned by MAFFT. 
Genomic neighborhoods analyses were carried out using NCBI database and a custom Python script. 
ColabFold are used for the prediction and analysis of tertiary structures with DgcP sequence in dimer 
conformation. Recombinant DgcP was produced in Escherichia coli BL21 and purified by affinity 
chromatography for SEC-MALS analysis. RESULTS AND DISCUSSION. Sequence analysis and structural 
prediction of DgcP dimers confirmed an uncharacterized novel conserved domain at the N-terminus indicating 
a putative specific function of this DGC. DgcP genetic context suggests a new defense pathway in the genus 
Pseudomonas. Moreover, SEC-MALS analysis suggest an oligomeric conformation of DgcP. CONCLUSION. 
The model obtained highlights the uniqueness of this DGC, however the function of its new domain is 
unknown, calling for new in vitro and in vivo characterization assays. The genomic neighborhood of DgcP 
revealed the conservation of specific domains, indicating a new defense pathway that must be confirmed by 
an experimental approach. 
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Abstract:  
Paraíba do Sul River (RPS) is an important river basin in Brazil, which supplies several cities in the 
southeastern region of the country. The RPS estuary is close to a mangrove area, which influences the input of 
organic matter into the estuary. Estuaries are highly dynamic environments with constant flows of nutrients 
and other elements between continent and ocean. They influence nutrient cycling and climate on a global scale. 
This study provides the first snapshot of microbiome profile in the RPS estuary using a metagenomic shotgun 
approach. A total of 13 genome samples were sequenced from different RPS sites on a salinity gradient during 
dry and wet seasons. The stability and adaptability of bacterioplankton was tested, evaluating the taxonomic 
and functional profile. A total number of metagenome sequence pairs were 10,160,955 after the quality control. 
All samples showed Proteobacteria, Actinobacteria, Bacterioidetes and Cyanobacteria as the most abundant 
phyla. It is observed that the abundance of proteobacteria is higher in wet samples than in dry samples, while 
a phylum of phototrophic bacteria, such as Cyanobacteria, decreases in wet samples compared to dry ones. 
This event may be caused by increased water flow in the rainy season and by the flow of terrestrial organic 
matter from the mangrove. Groups of bacteria and its respective genes involved in biogeochemical cycles such 
as carbon and nitrogen mineralization were identified, such as Pseudomonadales, Alteromonadales, 
Rhodobacterials and Burkholderiales. Also, the salinity gradient altered the microbial profile of the river, 
mixing zone and ocean, showing that salinity is an important parameter that can modulate the bacterial 
communities. In one hand Vibrionales is a potential pathogenic order and increase in dry ocean samples 
associated an increase in nitrogen percentual, on the other hand Bacterioplankton perform extremely important 
ecological functions, being essential in the metabolism of freshwater and marine environments, also changing 
its profile alongside the transect sampled. This study helps to elucidate the RPS community and how is 
involved in the metabolism of this environment. Finally, the composition of the database with a metagenomic 
profile will serve as a reference for comparison and future identifications in other aquatic environments. 
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Abstract:  
H-NS (histone-like nucleoid structuring) is a protein that regulates gene expression in bacteria by binding to 
DNA and altering its topology. Most of the studies so far have focused on H-NS proteins of the γ-proteobacteria 
Escherichia coli and Salmonella enterica, which consist in two regions, a C-terminal DNA-binding domain 
and a N-terminal oligomerization domain, connected by a flexible linker also involved in DNA binding. In α- 
and β-proteobacteria, however, the H-NS proteins display shortenings in their architecture when compared to 
the E. coli and S. enterica prototypes. Here, we aimed to investigate two H-NS proteins displaying different 
levels of shortenings with respect to their ability to functionally replace the E. coli homologue and promote 
gene silencing. We selected a H-NS protein of the β-proteobacteria Burkholderia cenocepacia, which lacks 
the two first helices and a central portion of helix 3, all in the oligomerization domain, and the homologue in 
the α-proteobacteria Bartonella henselae, in which the linker region is absent in addition to the same 
shortenings of the B. cenocepacia protein. Vectors for expression of FLAG-tagged H-NS from each bacterium 
under the control of arabinose were constructed and submitted to complementation assays. Experiments 
evaluating salicin degradation, a process regulated by E. coli H-NS, showed that vectors expressing H-NS 
from B. henselae and B. cenocepacia cannot suppress salicin degradation in an E. coli h-ns deletion mutant. 
However, western blotting revealed a drastic discrepancy in the levels of the proteins produced by the 
constructions, which could explain the non-complementation of the salicin degradation. Except for B. henselae 
H-NS, which was only detected when co-immunoprecipitation was performed, for B. cenocepacia and E. coli 
H-NS, we managed to overcome this challenge by testing different concentrations of arabinose. Data from RT-
qPCR analysis using cells expressing quite similar levels of the H-NS proteins revealed that some genes had 
their transcription reduced by both proteins. Hitherto these findings suggest that B. cenocepacia H-NS could 
silence gene expression when E. coli H-NS is absent, at least for the genes analyzed. Further investigation is 
necessary to elucidate whether B. cenocepacia H-NS affects the expression of only a subset or all the genes 
dependent on E. coli H-NS. 
Palavras-chave: nucleoid-associated proteins; H-NS; complementation; ;  
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Abstract:  
Trichoderma (254 spp) is a genus of fungus belonging to the phylum Ascomycota and the order Hypocreales. 
This genus is of great importance in agriculture, being used as a biocontrol agent and a promoter of plant 
growth. The species Trichoderma aggressivum is a filamentous fungus, originally found in the British Isles 
and North America. It was responsible for causing a worldwide epidemic of green mold in mushroom crops. 
Within this genus, mitochondrial genomes have been poorly studied, with only ten genomes assembled so far. 
We present the assembly of the mitogenome of T. aggressivum and considerations about its peculiarities 
among Trichoderma mitogenomes. We obtained the genome of T. aggressivum (SRR11650035) from raw data 
available in GenBank and exported it to the Galaxy Europe platform. The NOVOPlasty tool, available in the 
Galaxy platform, was used for the assembly, with all parameters in default and with the complete mitogenome 
of Trichoderma asperellum (NC_037075.1) as seed. For annotation, we used the MITOS2 and Mfannot tools 
(genetic code 4) and supplemented them with the Geseq tool from the Chlorobox platform, using Trichoderma 
atroviride (NC_048477.1), Trichoderma lixii (NC_052832.1), and Trichoderma asperellum (NC_037075.1) as 
references. A manual consensus was performed with the three annotations, and when necessary, gene 
alignments against their counterparts in the available Trichoderma mitogenomes in NCBI were used to correct 
exon and intron junctions. Finally, we generated the circularized image of the mitogenome using the 
OGDRAW tool, also from the Chlorobox platform. We obtained a complete mitochondrial genome of 47,832 
bp, where all fifteen standard protein-coding genes of Trichoderma were located, along with 28 tRNAs, 2 
rRNAs (rrnS and rrnL), and 17 endonucleases, being 8 LAGLIDADG and 9 GIY-YIG. Typical in fungal 
mitogenomes, some genes contained introns, with one intron in atp6, cox3, nad3, atp9, and rrnL, and two 
introns in cox2. Additionally, this species presented the dpo gene (DNA polymerase type-B), which is 
unprecedented in other species of the genus. This gene, found in fungi, plants, and some bacteriophages, is 
involved in DNA replication processing during cell division. It contributes to the synthesis of leading and 
lagging DNA strands during replication and is also involved in 3'-5' proofreading of newly synthesized DNA 
to correct any errors that occur during DNA replication. It can be observed that the number of introns and 
endonucleases may be related to the increase in the size of Trichoderma mitochondrial genome, according to 
other published studies. T. aggressivum represents the second-largest Trichoderma mitogenome to date and 
the second one with the most introns, surpassed only by Trichoderma cornu-damae. Additionally, the number 
of tRNAs and gene fragments can also, albeit to a lesser extent, alter the size of the mitogenome. Another 
factor to be studied in more detail is the dpo gene, as its presence may be reported in other undescribed 
mitochondrial genomes. Further studies on the genome of this genus are still needed, given its great importance 
in agriculture and other areas. 
Palavras-chave: Mitogenome; Fungi; DNA polymerase type-B; ;  

  

511

GENÉTICA DE 
MICRO-ORGANISMOS



AN ANCIENT CONTAMINATION: A PENICILLIUM MITOGENOME ASSOCIATED 
WITH A SABER-TOOTHED CAT FOSSIL 

 
Renan Rodrigues Rocha 1,2; Igor Henrique Rodrigues-oliveira 2,3; Iuri Batista da Silva 2,3; Rubens Pasa 
2; Karine Frehner Kavalco 2; Caroline Garcia 4; Fabiano Bezerra Menegídio 1 
1. . Universidade Mogi das Cruzes; 2. . Universidade Federal de Viçosa - Campus Rio Paranaíba; 3. . Universidade 
Federal de Minas Gerais; 4. . Universidade Estadual do Sudoeste da Bahia 

 
Abstract:  
New Generation Sequencing techniques have revolutionized the way we obtain and analyze genomic data. The 
data increase generated by those techniques has unlocked a whole new potential for analysis. Usually, 
sequencing efforts are aimed at species level, although broader-level sequencing is not uncommon (e.g., 
metagenomics). However, even in species-level sequencing, it is expected to find sequences that are exogenous 
to the target of the study. There are two primary sources for these exogenous sequences: contamination during 
sample preparation and endogenous organisms in the target samples. The first one is the most troublesome 
since external contamination can skew the sequencing effort and dominate raw reads, making it harder to 
access relevant information for the study case. Aseptic conditions, decontamination, and being careful when 
handling samples and reagents are some ways to minimize this type of contamination. The second type of 
contamination is inherently harder to avoid but easier to handle. Endogenous organisms are common and 
expected when dealing with complex samples. Although they can be present in raw reads, their volume is 
expected to be much lower than that of the study target, so usually, they can be treated as artifacts that can be 
filtered out in the analysis phase. Despite being considered noise, these exogenous sequences can provide 
insightful information, such as microbial composition. In this work, we aimed to find exogenous sequences in 
DNA-seq libraries of ancient fossils of felines from the Machairodontinae subfamily, popularly known as 
saber-toothed tigers. For this, we searched for available libraries at NCBI's Sequence Read Archive (SRA) 
database and assembled plasmid-referring contigs with the plasmidSPAdes tool. After filtering for scaffolds 
longer than 15 kbp, we used the NCBI-BLAST nucleotide tool to search if these scaffolds matched with 
organisms other than felines and annotated them with the MITOS2 annotation tool. Protein-coding genes 
(PCG) from the identified genomes were used for phylogenetic inferences. Each gene dataset was aligned with 
MAFFT, manually curated, and then concatenated and partitioned with Concatenator. The phylogenetic 
inference was conducted with IQ-TREE using the Maximum Likelihood (ML) method. The best-fit models 
were tested for each gene partition with ModelFinder within IQ-TREE, and 10,000 Ultrafast bootstrap 2 
replicates were used to estimate branch support. We obtained one complete mitogenome from a Smilodon 
populator library, which probably belongs to the Penicillium genus. The circularized mitochondrial genome 
had a length of 25,139 base pairs (bp) and contained 39 genes, including 15 PCGs, 22 transfer RNAs, and 2 
ribosomal RNAs. The number of genes and their arrangement are typical conformations in Penicillium. 
BLAST top results showed no more than 85% identity with previously deposited mitogenomes. The 
reconstructed phylogeny, although showing an exclusive evolutive history and low similarity from other 
Penicillium species, clustered our sequence in a clade that comprises species previously reported as capable of 
infecting vertebrate organisms, including felines. These findings, although further analysis is needed, lead us 
to propose that this mitogenome represents an ancestral species that infected the fossil that was sequenced. We 
have temporarily named it Penicillium smilodon. 
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Abstract:  
The main causal agent of caprine mastitis is Staphylococcus spp. As for the treatment of mastitis, a measure 
widely used by producers is the indiscriminate use of intramammary antimicrobials. Furthermore, there are 
few drugs specifically licensed for use in small ruminants, especially goats. The continuous use of antibiotics 
in dairy production can lead to the selection and emergence of antimicrobial-resistant bacterial strains, 
considering that bacteria have several mechanisms for protection against antibacterial drugs. Antimicrobial 
resistance among Staphylococcus spp. of animal origin is influenced by a diverse range of resistance genes. 
These genes mediate resistance to many classes of antimicrobial agents approved for use in animals. In 
addition, numerous mutations have been identified that confer resistance to specific antimicrobial agents. The 
gene products of some of these resistance genes confer resistance to only specific members of a class of 
antimicrobial agents, whereas others confer resistance to the entire class or even to members of different classes 
of antimicrobial agents, including agents approved solely for human use. The objective with this work was to 
identify the prevalence and distribution resistance genes in isolates of Staphylococcus spp. from dairy goats 
affected by subclinical mastitis. For this, 264 samples of goat milk from Sertão do São Francisco were 
collected. Prior identification of the isolates was performed using Gram staining, catalase and coagulase in 
tubes tests. Then, for genotypic identification, the DNA of the Staphylococcus spp. was extracted, purified and 
sent for whole genome sequencing. After sequencing, the stages of quality assessment and assembly of the 
genomes were carried out, followed by the various bioinformatics analyses, including species identification 
and the identification of resistance genes. Staphylococcus epidermides (35%) was the most common species, 
followed by Staphylococcus aureus (20%) Staphylococcus caprae (20%), Staphylococcus capitis (10%), 
Staphylococcus chromogenes (5%), Staphylococcus simulans (5%), and Staphylococcus lugdunensis (5%). 
The most prevalent resistance genes in Staphylococcus spp. isolates (100%) were dfrC, arlR, arlS, norA, mgrA 
and LmrS. The FosD gene was 45% present in Staphylococcus spp., being present only and in all isolates of 
S. capitis and S. epidermides. The mepA gene was detected in 45% of Staphylococcus spp., present only and 
in all isolates of S. caprae, S. Aureus and S. lugdunensis. The blaZ gene, was detected in 35% of the 
Staphylococcus spp., in the current study and present in all S. epidermides isolates only. The tet(38) gene, was 
observed in 25% of Staphylococcus spp., of which all S. aureus and S. chromogenes had this gene. The FosB5 
gene was detected in 25% of Staphylococcus spp., represented by all genomes of S. caprae and S. lugdunensis 
from this research. The norB and mepR genes were 20% frequent in Staphylococcus spp., being identified in 
all Staphylococcus aureus genomes. High prevalence of resistance genes highlighted the risk of selection of 
multi-drug resistant staphylococci with potential as a reservoir of antibiotic resistance genes. 
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Abstract:  
Antimicrobial-resistant bacteria are an emerging public health problem, with estimates projecting that they 
will cause more deaths than cancer in the coming decades. Polymyxins (PMs) are last-resort antibiotics used 
to treat infections caused by multidrug-resistant or extensively drug-resistant bacteria. Their use has increased 
with the spread of carbapenem-resistance, resulting in the emergence of resistance to these antimicrobials as 
well. Alterations in the signaling proteins mgrB and the two-component systems pmrAB and phoPQ are the 
main cause of resistance to PMs: genetic alterations activate these systems, triggering pathways that remodel 
the bacterial membrane and make it resistant to these antimicrobials. Although up to 200 non synonymous 
substitutions have been reported in pmrAB and phoPQ, only a handful has been shown to actually confer 
resistance. Therefore, this project aims to screen mutations in pmrAB and phoPQ of Klebsiella pneumoniae 
(Kp) to identify those whose expression lead to resistance in broth microdilution susceptibility tests. In 
previous work our lab identified 146 of 502 Kp isolates from hospitals across Brazil as resistant to polymyxin. 
Sequencing of resistance genes revealed 30 nonsynonymous substitutions in pmrAB and phoPQ, 14 of which 
are unique to isolates bearing intact mgrB. MgrB inactivation causes resistance by virtue of increasing PhoPQ 
activity, such that variants in pmrAB and phoPQ in isolates with intact mgrB are possibly conferring the 
resistance phenotype. Thus, to evaluate the influence of these mutations on PM resistance, low copy number 
plasmids bearing the pmrCAB or phoPQ operons were introduced in strain Kp 33271, which was selected 
considering its antibiotic susceptibility profile. Plasmid encoded phoPQ and pmrAB were either wild type or 
mutant, with mutations having been inserted by site directed mutagenesis. Expression of PmrA substitutions 
A41T and L63H increased PM MIC, confirming a role in resistance. Expression of PmrA substitution E57G, 
which is found in isolates with mgrB either intact or altered, failed to increase MIC, suggesting this substitution 
is a natural variation in pmrA sequence. Expanding the number of variants tested can contribute to novel 
resistance diagnostic tests, but importantly, will open the way to biochemical characterization of mutant two 
component system proteins and how they modulate gene regulation to confer resistance. 
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Abstract:  
The treatment for multidrug-resistant tuberculosis caused by Mycobacterium tuberculosis (Mtb) remains a 
global challenge. Ethionamide (ETH) inhibits the synthesis of mycolic acids, essential components of the Mtb 
cell wall, providing bactericidal properties to this drug. ETH is a prodrug activated by EthA, whose gene is 
regulated by the TetR repressor encoded by the adjacent gene, ethR. An increasing number of mutations have 
been described in the ethA promoter region (PethA) and the ethR coding region in ETH-resistant clinical 
isolates. However, studies evaluating their role in resistance are still limited. Overexpression of EthR confers 
resistance to ETH, so mutations in ethR could affect the expression of ethA in clinical isolates and cause 
resistance. In previous work we demonstrated that EthR with substitution F110L, identified in a clinical isolate 
resistant to ETH, exhibits enhanced binding to PethA compared to EthR wt, indicating its involvement in ETH 
resistance. Here, we compiled 50 EthR substitutions from the literature and databases and screened the impact 
of 15 of these on PethA activity in a promoter activity assay in M. smegmatis. In these assays, ethR and the 
ethA promoter regulate transcription of the mCherry gene, such that fluorescence levels are proportional to 
promoter activity. Of 10 mutants screened, 4 display enhanced repression of PethA in comparison to EthR. As 
a control, mCherry expression in the absence of ethR reaches high levels, supporting the conclusion that 
repression is due to EthR repression that is enhanced by substitutions. In order to understand the molecular 
basis of repression, we are carrying out an in silico analysis to map how substitutions enhance DNA binding 
or reduce ligand binding. In addition to contributing to the elucidation of resistance mechanisms, this project 
will contribute to understanding the molecular basis of allosteric regulation of TetR-type regulators. 
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Abstract:  
Few bacterial proteins are known to modulate global gene expression by altering DNA topology. One of these 
proteins, H-NS (histone-like nucleoid structuring), can stiffen or bridge DNA, and both DNA-binding modes 
are related to gene expression silencing. Burkholderia cenocepacia, a pathogenic bacterium causing 
nosocomial infections and chronic lung colonization of cystic fibrosis patients, carries six genes coding for 
proteins with H-NS motif, two genes on each of the three chromosomes. In this work, the role of the h-ns genes 
located on chromosome I, which contains most of the essential genes for growth under normal conditions, was 
investigated. Despite several attempts under different temperatures, no colony harboring a truncated copy of 
h-ns0161 was obtained, suggesting this gene may regulate essential processes for the bacterium. Deletion of h-
ns0129 was possible, but the mutant strain was shown to be deficient in flagellum-dependent motility. As 
revealed by qRT-PCR, transcript levels corresponding to flagellar genes positioned near to h-ns0129 were found 
to be downregulated in the mutant strain compared to the parental background, in agreement with the motility 
defect. On the other hand, expression of h-ns0161 was not affected by h-ns0129 deletion, implying that H-NS0129 
controls motility independently on H-NS0161. Taken together, our results suggest that the h-ns genes on 
chromosome I differ from each other with respect to their relative contribution for B. cenocepacia growing 
under normal conditions. 
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Abstract:  
Oysters are filter-feeding bivalve mollusks that rely on suspended particles in the water for their diet, such as 
microalgae, dissolved organic matter, phytoplankton, microzooplankton, and bacteria. These mollusks occur 
naturally in estuaries along the Brazilian coast. In the Northeast region of the state of Pará, the cultivation of 
native oysters of the species Crassostrea gasar has been developed since 2006. Due to their feeding process 
through filtration, the bacterial colonization of their intestines is related to the environment they inhabit. The 
objective of this project is to evaluate the aquatic microbiome of oyster cultivation in Marine Extractive 
Reserves in Northeast Pará (Sisbio no. 80264-1) in order to understand the specificities of each microbiome 
and describe the microbial communities shared between the animal and the environment. To achieve this, 
oyster samples were collected from both cultivation and extraction zones, as well as water samples from the 
main oyster cultivation areas in estuaries in Northeast Pará, including the communities of Santo Antônio de 
Urindeua in Salinópolis, Nova Olinda in Augusto Corrêa, Pereru de Fátima in São Caetano de Odivelas, and 
Lauro Sodré in Curuçá. The collections were made during the rainy and dry seasons in the Pará region. One 
triplicate for each period are made. Each replicate had the gastrointestinal content from three oysters giving a 
final average weight of 10 g. Oysters were kept in a container with ice until being processed on the same day 
at the Laboratory of Genomics and Bioinformatics of the Federal University of Pará. The oysters were opened 
with sterile knives in sterile environment and the stomach and intestines were excised with the aid of a scalpel 
and forceps and preserved in tubes containing RNAlater, and the water was filtered using 0.22 μm membranes. 
The biological material was obtained, and DNA was extracted using the DNeasy PowerSoil kit (Qiagen), 
following the manufacturer's protocol. Subsequently, DNA integrity was visualized using electrophoresis. 
Sequencing was then performed using the Illumina MiSeq platform. The obtained sequencing reads were 
processed and analyzed using the DADA2 package. The results already reported in this study show that 
different periods of the year cause an evident alteration in the physicochemical parameters of the water, 
especially pH, salinity, and total dissolved solids, which are higher during the dry period. These 
physicochemical parameters are known to be related to the oysters' reproduction process and their 
development. Thus, these changes will also directly influence microbial diversity metrics in the cultivations, 
both in the water and in the oyster intestines. The same trend is observed with bacterial diversity and richness, 
which are higher during the rainy season compared to the dry season. The results obtained in this study provide 
an understanding of the ecological interaction of oysters, aiming to deeply comprehend the variations in 
gastrointestinal microbiota related to environmental changes during the dry and rainy seasons. 
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Abstract:  
Microorganisms are distributed in all environments and play a key role in promoting and maintaining life, 
being responsible for most biogeochemical cycles. About 70% of the Earth is covered by water, where 97% of 
the volume are oceans, which inhabit diverse and extremely complex microbial communities that are often 
affected by continental runoff. However, this biodiversity is still little known and explored for some oceanic 
regions, as it happens for the North Atlantic. Only a few studies have evaluated the microbiological and 
metabolic diversity of microorganisms on the Brazilian coast of the North Atlantic, mainly in the regions 
closest to the coast and which are still impacted by the large volume of sediments and nutrients dispersed by 
the Amazon River in the Atlantic, being an area under the influence of fresh water, mangroves and also several 
other marine ecosystems, as well as under the influence of warm Brazilian currents, but with few studies 
covering the microbiodiversity of these waters. This work aims to characterize the diversity of microorganisms 
from three different points of the North Atlantic Ocean near the Brazilian coast representing the continental 
shelf and the transition to the continental slope and covering the Great Amazon Reef System (GARS) using 
eDNA and shotgun sequencing. For this, 5L of water were obtained from water columns 108, 178 and 220 
kilometers from the coast using Niskin bottles, with respective depths of 38, 47 and 63 meters below the 
surface. The water obtained was filtered through 0,22um membranes, which were then used for total DNA 
isolation. Total DNA sequencing was performed by shotgun on the Ion S5 platform (ThermoFisher Scientific) 
using three 200 bp libraries, one for each point, all prepared on the Ion Chef (ThermoFisher Scientific) and 
previously quantified by qPCR for standardization. From sequencing, 155 million reads were obtained, which 
were then processed in PRINSEQ to remove bad quality reads, sent to Metaxa2 for diversity analysis and 
submitted to MicrobiomeAnalyst for normalization and statistical analysis. Our data revealed a predominance 
of the phylum proteobacteria along the sampled points, followed by bacterioidetes and flavobacteria. At 108 
and 220 km the gammaproteobacteria was the most abundant class of bacteria, followed by 
alphaproteobacteria, but at 178 km we found a considerable reduction in the abundance of 
gammaproteobacteria, as well as a higher abundance of cytophagia and actinobacteria when compared to the 
other two points. Further analysis revealed a considerable abundance of a free-living, heterotrophic 
kinetoplastid of the genus Procryptobia, a bacterial predator able to adapt to feed on the most abundant bacteria 
in the niche, the gammaproteobacteria, but unable to feed on some bacteria capable of change their shapes to 
protect themselves from these heterotrophic's grazing. Data suggest that this pattern is the result of the Amazon 
River plume influence driven by northern winds during the sampling period, suppling organic matter to the 
GARS at 178km point. These data show in a preliminary way the complex dynamics linking microbiodiversity 
to the free-living organisms in the North Atlantic. 
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Abstract:  
The plant microbiome is composed of a complex network of microorganisms that play a crucial role in plant 
development and health. Beneficial microorganisms can be found in fertile soils, such as Terra Preta 
Amazônica (ABE), an anthropic soil that harbors a high and complex diversity of microorganisms. Research 
has shown that these microorganisms can improve soil fertility, promote plant growth, and increase their 
resistance to disease and environmental stress. The discovery and prospection of beneficial microorganisms in 
ABE offer a promising perspective for sustainable agriculture. With the use of these microorganisms, it is 
possible to reduce the use of chemical products and promote agricultural practices that are more harmonious 
with the environment. This study aimed to cultivate, identify and analyze the biological potential of bacteria 
isolated from the microbiome of bean plants cultivated in the ABE. In total, we obtained 283 colonies that 
were preserved in glycerol at -80º C. To verify the viability of these isolates, the following culture media were 
used: BHI, ISP2, AIA and TSA, which were poured into 90 mm Petri dishes, divided into four quadrants. After 
being inoculated on the plates and kept in BOD at a temperature of ± 28º C for 10 days, 8 viable isolates were 
obtained, which were then cultivated in tubes in NB culture medium, under constant agitation in a shaker 
incubator at ± 28º C for 2 days. After growth in NB medium, the isolates were centrifuged and the pellets 
preserved at -20º C for subsequent DNA extraction. The exploration and conservation of soil microorganisms 
is a challenge, as it is not always possible to meet the necessary metabolic needs. The 8 bacterial isolates 
belong to the actinobacteria, proteobacteria and firmicutes phyla and can act on plant development by 
providing greater availability of nutrients to plants. This information will be fundamental for the advancement 
of knowledge about the plant-microorganism interaction. In addition to the development of strategies that 
explore the potential of these bacteria grown in ABE soil to understand still unclear factors that interfere with 
the composition, structural and functional diversity of the plant microbiome. 
Palavras-chave: microbiome; Amazon black earth; bacteria; ;  

  

519

GENÉTICA DE 
MICRO-ORGANISMOS



AN EFFECTOR PROTEIN FROM MONILIOPHTHORA RORERI INDUCES CELL 
DEATH AND AFFECTS ROS PRODUCTION IN PLANTS  

 
Taís Araújo Santos 1; Ariana Silva Santos 1; Keilane Silva Farias 1; Hermanna Vanesca Viana de 
Oliveira 1; Carlos Priminho Pirovani 1 
1. Campus Soane Nazaré de Andrade, Rod. Jorge Amado, Km 16 - Salobrinho, Ilhéus - BA, 45662-900. Universidade 
Estadual de Santa Cruz 

 
Abstract:  
Frosty Pod Rot, caused by the fungus Moniliophthora roreri, is a highly invasive disease that drastically affects 
cocoa production. Effectors are one of the main factors in the ability of plant pathogens to cause disease. In 
this context, characterizing candidate M. roreri effector proteins contributes to the development of new 
strategies to control the disease. However, studies of effector activity for this pathogen are still scarce, although 
several candidate effector proteins have already been predicted in its genome. Therefore, the objective of this 
work was to functionally characterize a candidate M. roreri effector protein. The results of the protein sequence 
analyzes demonstrated that the candidate has characteristics common to other effector proteins described in 
the literature, such as the presence of a signal peptide, low molecular weight, absence of conserved domains 
and extracellular location. Escherichia coli strain Rosetta (DE3) was transformed with the pET28a vector 
containing an optimized ORF for recombinant protein expression. A protein of approximately 20 kDa was 
expressed upon addition of IPTG, which corresponds to the estimated molecular mass for the vector-derived 
His-Tag protein. Protein identity was confirmed by mass spectrometry. Thus, the His6-tagged recombinant 
protein was purified by affinity chromatography from the insoluble fraction of the E. coli extract. The circular 
dichroism spectra showed that the protein does not lose its conformation when treated at 95 °C, indicating that 
it is a thermostable protein. Furthermore, the results demonstrate that the protein now referred to as 
MrBASIDINA, triggers cell death and induces hydrogen peroxide accumulation in plant tissues of Solanum 
lycopersicum and Theobroma cacao. Therefore, the candidate protein has the potential to interfere with host 
and non-host plant physiology, which points to MrBASIDINA as an effector protein that may play an important 
role in disease establishment. 
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Abstract:  
Faecalibacterium is one of the most abundant commensal anaerobic genera in the adult intestinal microbiota, 
being considered a biosensor of intestinal health, as its low levels in the gut are correlated with inflammatory 
bowel diseases such as colitis and Crohn's disease. Due to its diversity, the taxonomy of Faecalibacterium 
species is ongoing. The most studied, F. prausnitzii, had its strains recently reclassified. M21/2 kept the F. 
prausnitzii classification, A2-165 is now F. duncaniae, and CNCM5451 is not entirely determined. 
Faecalibacterium has a critical role in gut homeostasis primarily due to its anti-inflammatory effects. However, 
it was seen that apart from the bacteria potential, bioactive peptides were found in the supernatant of F. 
prausnitzii. The peptides come from MAM: Microbial Anti-inflammatory Molecule, demonstrating protective 
effects against colitis in animal models. MAM is uniquely expressed by the Faecalibacterium genus, with its 
mRNA being one the most abundant in the cell, but with no described function. Phylogenetic studies revealed 
a great diversity among MAM, and representative MAM proteins were selected and tested for their anti-
inflammatory capabilities in vitro. Also, a broad spectrum of effects was observed; the MAM from M21/2 had 
a higher inhibitory effect, followed by A2-165 with an average effect, and MAM from CNCM4541, with 
undetectable inhibition. Thus, due to its complexity and biotherapeutic potential, efforts are needed to unravel 
MAM's role and diversity and its contribution to Faecalibacterium and the host. Hence, through bioinformatics 
and proteomics approaches, our work revealed new information about MAM structure, interaction, and cellular 
localization. Regarding MAM's structure, the sequences of M21/2, A2-165 and CNCM4541 were modelled 
using AlphaFold. Besides the very different structures, no correlation between the anti-inflammatory potential 
and structural domains was observed. Overall, a central α-helix is present and in the connection regions and 
the N-terminus, a higher level of structural disorder is present, indicating a region of greater flexibility. Even 
being very different, MAM has a strongly conserved N-terminus which contains a peptidase recognition site. 
Also, a peptidase-containing ABC transporter (PCAT) gene is found in its genetic context. Thus, this ABC 
transporter structure was modelled and tested regarding its interaction with MAM through protein docking, 
also using AlphaFold. For the selected strains, the results showed the N-terminus of MAM positioned in 
contact with the peptidase domain, supporting the hypothesis that the MAM can be processed and transported 
to other cell compartments. Additionally, Liquid Chromatography Mass Spectrometry (LC-MS) of 
cytoplasmic and cell envelope fractions was performed. MAM was significantly more detected in the cell 
envelope for the three referenced strains than in the cytoplasmic fraction. Therefore, this study provides new 
contributions to understanding the role and behaviour of MAM, consequently improving the knowledge 
regarding Faecalibacterium. 
Palavras-chave: Microbiota; Faecalibacterium prausnitzii; proteomics; Strutural bioinformatics; molecular 
docking 
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Abstract:  
Climate change has spurred the search for alternative energy sources to mitigate the impact of fossil-based 
fuels. In this context, the use of non-food raw materials for bioethanol production has emerged, and sugarcane 
molasses - a byproduct of the sugar and ethanol industries - has been praised as an attractive carbon source. 
However, industrial molasses fermentation faces challenges due to the stressful conditions that hinder 
Saccharomyces cerevisiae metabolism, ultimately reducing ethanol productivity. High sugar concentration, 
presence of organic acids, low pH, and high temperature are the main drawbacks that yeasts are submitted to 
in this environment. Hence, the focus of this study relies on mapping tolerant S. cerevisae towards the stresses 
imposed in this scenario (isolated and synergistically) and associate such phenotype with phylogenomic data. 
For that, a collection of 1,011 S. cerevisiae strains from a global repository, along with industrial bioethanol 
yeast (PE-2, SA-1, CAT-1, BG-1 and Ethanol Red) was used. To select tolerant strains to the synergy of the 
stresses found in molasses fermentation, a high throughput phenotyping assay was carried in 96-well microtiter 
plates using synthetic molasses medium added with 5g/L acetic acid, pH 4 at 38 ºC. After two rounds of 
screening, the top-performing strains were selected according to their final cell density (i.e., cells with better 
growth). For extreme tolerance to specific process inhibitors, the same yeast library was phenotyped in solid 
media with different conditions, either: pH 2.1, 12 g/L acetic acid, 41 ºC or 540 g/L of sugars (432g/L sucrose, 
54g/L glucose, and 54g/L fructose). After 96h of growth, the colony size of each strain was assessed, and used 
as tolerance quantification. The best strains found were AKL (sake fermentation, Japan), BRB (wine 
fermentation, Italy), CGN (rice fermentation, Vietnam), and BVA (isolated from Brazil bioethanol), for high 
temperature, acetic acid, osmotic stress and low pH tolerance, respectively. Phylogenetic inference was 
performed for a sub-dataset of the 1,011 yeast strains' genomes containing all major clades and all Brazilian 
strains. Protein sequences were used for orthology attribution with Orthofinder and 1124 single-copy 
orthogroups were used to reconstruct the species tree with the Maximum Likelihood method in IQTree. When 
associating results obtained over synthetic molasses stress with the tree topology, we found that, despite the 
strains' good phenotype, the top-10-performing strains do not cluster into a single clade. We suggest that the 
dispersal of strains across the phylogeny may be the result of a selection intrinsic to the industrial process 
rather than the natural evolution of the species. Corroborating with this fact, 70% of top-10-performing strains 
are related to industrial processes. Further investigation of genome content or phylogenomic analysys may 
reveal genes that contribute to the phenotypes here analyzed. 
Palavras-chave: Bioethanol; Sugar cane molasses; S. cerevisiae; Phenotyping in stress conditions;  
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Abstract:  
No controle da infecção viral pelo indivíduo infectado por SARS-CoV-2 uma rápida e eficiente resposta 
inflamatória é essencial. Entretanto, o que se observa nos casos graves de COVID-19 é uma produção 
exagerada de citocinas pró-inflamatórias, conhecida como tempestade de citocinas, acompanhada de grande 
inflamação nos pulmões que desencadeia lesão tecidual grave e rápida evolução para a morte. Logo, inibir a 
replicação viral e modular o processo inflamatório de forma a evitar uma resposta exacerbada podem ser 
estratégias terapêuticas interessantes para o auxílio no tratamento da COVID-19. A bactéria lática Weissella 
paramesenteroides WpK4, recentemente isolada da cavidade nasal de leitões saudáveis, tem demonstrado um 
potencial promissor em abordagens visando auxiliar no controle do processo inflamatório exacerbado em 
alguns modelos de inflamação. O objetivo geral deste estudo é avaliar o papel imunomodulador da WpK4 na 
COVID-19. Inicialmente, foram avaliados os processos de adesão e internalização dessa bactéria na linhagem 
de células epiteliais pulmonares Calu-3 e intestinais Caco-2. Os resultados mostraram que a bactéria foi capaz 
tanto de aderir quanto de internalizar em ambas as células. Sendo assim, para avaliar o impacto do tratamento 
com a WpK4, as células Calu-3 foram tratadas com a bactéria uma hora depois da infecção pelo vírus SARS-
CoV-2 (abordagem terapêutica); uma hora antes da infecção com o vírus (abordagem profilática) e, também 
com a combinação da bactéria após incubação, por uma hora, com o vírus SARS-CoV-2 (tratamento 
simultâneo à infecção). Os resultados dos experimentos in vitro indicam que a bactéria inibe a replicação do 
vírus com resultante diminuição do título viral e modula positivamente a expressão dos genes pró-inflamatórios 
TNFA e IL1B. Esses resultados sugerem que WpK4 pode ser um potencial inibidor da infecção por SARS-
CoV-2 e, também, apresentar propriedades pró-inflamatórias. 
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Abstract:  
Biosurfactants constitute a group of naturally occurring surface-active molecules generated by diverse 
microorganisms, encompassing bacteria and fungi. These compounds possess the ability to reduce the surface 
and interfacial tension between two immiscible fluid phases. Rhamnolipids are biosurfactants naturally 
produced by microorganisms such as Pseudomonas aeruginosa and some Burkholderia species. Rhamnolipids 
derived from P. aeruginosa exhibit favorable attributes including low toxicity, high biodegradability and 
desirable physicochemical properties, rendering them valuable in multiple industries such as agriculture, 
biotechnology and pharmaceuticals. Moreover, their applicability extends to a wide range of environmental 
remediation technologies and control of plant pathogens that are able to produce zoospores. In order to 
characterize and apply surfactant-producing bacteria to control the rot disease caused by Pythium 
aphanidermatum in lettuce grown in hydroponic systems, strain 88A was selected due to the secretion of 
biosurfactants with high zoosporicidal activity. The genome of the rhamnolipid-producing strain 88A was 
sequenced using the GridION™ platform (Oxford Nanopore Technologies), assembled with a de novo 
approach and automatically annotated. The genomic indices (ANI and dDDH), 16S rRNA-based phylogenetic 
analysis and phylogenomic analysis of the whole genome of representative strains indicated that strain 88A 
was a typical P. aeruginosa. Comparative genomic analysis of 477 fully sequenced genomes deposited in the 
NCBI database (including strain 88A) showed that all genomes harbored rhamnolipid biosynthetic genes 
(rhlAB operon and rhlC). The identity of the rhamnolipid genes among the 471 genomes of P. aeruginosa in 
relation to 88A strain varied from 98.9 to 99.9% for rhlA, from 98.7 to 100% for rhlB and from 97 to 100% 
for rhlC. Only one of these genomes harbored two copies of the rhl genes. In six genomes deposited as P. 
aeruginosa, no homologs of the rhlC gene were found. Phylogenetic and phylogenomic analyzes confirmed 
that these six genomes are not P. aeruginosa, but are putative new species phylogenetically related to P. 
aeruginosa. Our results show that all known and correctly identified strains of P. aeruginosa harbor all the 
three rhl genes. 
Palavras-chave: Rhamnolipid-producing genes; Phylogenomic analysis; Digital DNA-DNA hybridization 
(dDDH); Average Nucleotide Acid Identity (ANI);  
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Abstract:  
The SARS-CoV-2 is a virus in the Coronaviridae family that emerged in Wuhan, China, in late 2019 and is 
responsible for the global COVID-19 pandemic. This virus presents a range of clinical manifestations, from 
asymptomatic infections to severe cases of SARS (severe acute respiratory syndrome), affecting thousands of 
people and resulting in large numbers of deaths. The SARS-CoV-2 genome is composed of positive-direction 
RNA, protected by the nucleocapsid (N) protein. The other structural proteins of the virus are the envelope (E) 
and membrane (M) proteins, in addition to the Spike protein (S), which is responsible for the coronal shape of 
the virus, playing a crucial role in infection, using the receptor angiotensin-converting enzyme 2 (ACE2) to 
enter human cells. SARS-CoV-2 S protein is the predominant molecule in the host immune response and the 
main component of available vaccines against COVID-19, and the evolution of RNA viruses is rapid and may 
have regional specificities. Intending to investigate the evolution of the S protein of viruses circulating in the 
ABC region of São Paulo, after the vaccination period, to characterize the genetic diversity of the S protein of 
SARS-CoV-2 in samples of infected individuals who participated in the weekly monitoring of the virus in the 
UFABC community during the years 2021 and 2022. RT-qPCR evaluated them using the Allpex kit that targets 
the genes that encode the E, N and RNA-dependent RNA polymerase (RdRp) proteins. 51,000 self-collected 
saliva samples on cotton, by members of the UFABC community, of which 1729 had a positive result. From 
the RNA of the positive samples, the synthesis of complementary DNA (cDNA) was performed with Cellco 
Script reverse transcriptase enzyme, according to the manufacturer's instructions. To verify the quality of the 
cDNA, a 430 bp segment of a human mitochondrial gene was amplified. Subsequently, the samples were 
subjected to amplification of a 494 bp fragment of the gene that encodes the SARS-CoV-2 Spike by PCR and 
Nested-PCR, have amplified 755 samples. The PCR fragments obtained were sent for sequencing by Sanger's 
method and the positive samples are being used for amplification of the complete Spike gene using different 
oligonucleotides. The results indicate that saliva collection on cotton allows the characterization of SARS-
CoV-2 RNA segments directly from patient samples, without the need for virus isolation, expanding the 
possibility of studies of genetic diversity of SARS-CoV-2 for biosafety level 2 research laboratories. 
Palavras-chave: SARS-CoV-2; molecular diagnosis; genetic diversity; spike protein;  
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Abstract:  
Staphylococcus saprophyticus is a Gram-positive, coagulase-negative bacterium and one of the most common 
etiological agents of urinary tract infections (ITU) in sexually active young women. S. saprophyticus can 
adhere to the genito-urinary tract epithelium and internalize, and can also form biofilms on biotic and abiotic 
surfaces. Some studies in other bacterial genera correlate purine synthesis with biofilm formation. The PurH 
protein is directly related to this biofilm formation in some bacterial models, including Staphylococcus aureus. 
In S. saprophyticus our research group identified that the absence of the puric nucleotides increases biofilm 
formation, suggesting that activation of the purine synthesis pathway can modulate this event. The virulence 
profile of this species, as well as the capacity of biofilm formation and the mechanisms for the success in the 
infection process are poorly elicited. This work aims to elucidate the importance of the PurH protein from the 
purine synthesis pathway of S. saprophyticus on biofilm formation and on interaction with bladder cells. DNA 
encoding PurH was amplified by PCR and cloned into heterologous expression vector pET32a in fusion with 
the histin tag. The plasmid containing the gene encoding PurH was used to transform Escherichia coli BL21 
cells. The induction of the recombinant PurH protein was performed by the autoinduction method. The samples 
were solubilized in a sonicator and the purification step in an affinity system using nickel column is under 
progress for further evaluation of the interaction with bladder cells and analysis of the influence on biofilm 
formation. The development of polyclonal antibodies against PurH is also under progress. Our work may 
contribute to the elucidation of the molecular tools used by this bacterium to ensure successful colonization of 
the genito-urinary tract. 
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Abstract:  
The Brazilian brewing industry is responsible for the annual production of more than 14 billion liters of this 
beverage, making the country the third largest beer producer in the world. However, this production could be 
higher, if not for the losses caused by contamination by Beer Spoilage Microorganisms (BSMs), which can 
cause off-flavors, off-aromas, and other undesirable changes in beer. Traditionally, BSM contamination is 
monitored through laboratory culturing techniques, which display low specificity/sensitivity and can be very 
time-consuming. In the present study, we show the development of a real-time polymerase chain reaction 
(qPCR) technique capable of detecting beer contamination by two important BSMs (the yeast Brettanomyces 
bruxellensis and the Gram-negative bacterium Zymomonas mobilis). The test was conducted in five different 
samples of Brazilian commercial lager beers (A to E), allowing precise quantification of the DNA from these 
two microorganisms in the beer samples, in less than three hours. Total DNA was extracted from axenic 
cultures of these two microorganisms (with the aid of the Qiagen DNeasy Blood e Tissue) and used in qPCR 
using a 7500 Real-Time PCR System (Applied Biosystems) with specific primers, designed against specific 
target sequences in the ITS (for B. bruxellensis) and 16S rRNA (for Z. mobilis) regions. Absolute quantification 
was achieved using a standard curve, constructed by amplifying known amounts of target DNA (ranging from 
10 ng - 1 fg). The beer samples were analyzed in duplicate reactions containing 10 µL of beer, 0,25 µL of each 
primer (from 10 mM solutions) and 4 µL of EvaGreen Dye® (Biotium). Quantification was performed by 
comparing Ct (threshold cycle) values from the beer samples against the standard curves, made with B. 
bruxellensis or Z. mobilis DNA. Our results showed the presence of B. bruxellensis in samples B, D and E 
(8.36 ag/µL, 10.91 fg/µL and 8.79 fg/µL, respectively). Interestingly, Z. mobilis was detected in all tested 
samples (A-176 ag/µL; B-5.14fg/µL; C-3.17 fg/µL; D-25.1 fg/µL and E-9.57 fg/µL). Thus, our results suggest 
that contamination by these two BSMs is a common event in beer production. However, it is possible that the 
positive results observed herein might be due to free DNA present in the beer, which could derive from 
dead/bursted cells, after the beverage is submitted to pasteurization. We are currently developing a strategy to 
eliminate residual DNA and dead cells from beer samples, which will be of paramount importance to employ 
PCR-based detection methods in beer.  
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Abstract:  
Klebsiella pneumoniae is an opportunistic Gram-negative bacillus of great clinical relevance due to its 
resistance to antibiotics, which has led to an increase in the incidence of nosocomial infections. To ensure 
adequate intracellular levels of these molecules, the bacteria employ tightly coordinated processes of uptake, 
biosynthesis, and degradation of the polyamines. The uptake of exogenous polyamines occurs mainly through 
PotD and PotF receptors. In the absence of exogenous polyamines, the bacterium activates the biosynthesis 
pathways of polyamines from the amino acid L-arginine, using the main enzyme arginine decarboxylase 
(SpeA) to produce putrescine, which is later converted into spermidine by the enzyme spermidine synthase 
(SpeE). In most bacteria, putrescine and spermidine are the most prevalent polyamines and play a major role 
in bacterial pathogenicity. This study aimed to analyze the importance of polyamines in the growth of K. 
pneumoniae, through a comparative assay between the wild-type strain with a K. pneumoniae mutant strain 
for the speA gene. The assays were also carried out in the presence of dicyclohexylamine, which is an inhibitor 
of the SpeE enzyme; thus, the speA mutant strain cultured in the presence of dicyclohexylamine has a double 
blockade in the polyamine biosynthesis pathway. Culture conditions consisted of bacterial growth in LB broth 
medium at 37°C under 200 rpm agitation. Growth was monitored by measuring the optical density of the 
culture in a spectrophotometer at a wavelength of 600 nanometers, at regular time intervals to characterize the 
growth phases. No significant difference was observed in bacterial growth between wild-type and speA mutant 
strains. However, in the presence of the dicyclohexylamine inhibitor, the growth of the bacteria was impaired. 
The impairment in growth was even more significant when the mutant strain was cultivated in the presence of 
dicyclohexylamine, a condition in which there is a double blockage of the biosynthesis of both putrescine and 
spermidine. The results indicate that polyamines, mainly spermidine, are necessary for growth in K. 
pneumoniae. This study sheds light on the importance of polyamines in the growth of K. pneumoniae, 
especially spermidine, and presents the polyamines biosynthesis and capture systems as promising targets in 
future strategies to control this important pathogenic agent. 
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Abstract
Studies covering the genetic aspects of bioluminescent organisms require, in most cases, the 
development of mutants to explore the gene function. The isolation, transformation, and 
regeneration of protoplasts has been one most popular approach for functional genomics in Fungi. 
Protoplasts are cells lacking cell walls due to the use of an enzymatic cocktail which degrades these rigid 
and complex structures. Since the components of the cell wall are broadly variable in Fungi, protocols 
for protoplast isolation are species-specific and often require optimization. After the isolation of 
fungal protoplasts, they are available for genetic transformation, to then be regenerated into 
new cell lineages. In the past two decades, our group has been collecting, isolating, and 
maintaining pure cultures for more than 20 different species of bioluminescent fungi, most of them 
from a fragment of the Atlantic Rainforest biome in São Paulo state (Brazil). Besides, we have been 
using the coconut flower mushroom (Neonothopanus gardneri), found in the Palm Trees Forest 
(Northeast Brazil), as a model to explore the biochemical aspects on fungal bioluminescence, specially 
due to its high intensity of light emission and easy laboratory manipulation. However, the lack of 
a method to genetically transform this species has limited the study of gene function, including several 
putative clock genes identified by our group. In this scenario, we developed an optimized method for 
protoplast isolation and regeneration from N. gardneri mycelium cultures. In order to isolate the 
protoplasts, combinations of enzyme, buffer, and different osmotic stabilizers were used. After the 
mycelium exposition for different times in liquid media supplemented with these reagents, the biological 
material was transferred to a solid medium for regeneration. Results indicate that the 10 mg/mL 
Driselase and 1.6 mol/L KCl is the best combination for protoplast isolation from N. gardneri and 
its regeneration into new hyphae cultures requires further optimization. Besides, the fluorescent dye 
fluorescein diacetate might be promising to be used as an indicator of cell viability, as well as some 
structure-specific dyes, including Hoechst, Calcofluor White and FM4-64. This is the first report of an 
attempt to isolate and regenerate protoplasts from a bioluminescent fungus and these results pave the way 
for further studies exploring the genetic transformation of this species.
Keywords: Transformation, Bioluminescence, Method development, Fungi,
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IN SILICO ANALYSIS OF THE RAD51B GENE AND ITS VARIANT OF UNCERTAIN 
SIGNIFICANCE (VUS) FOUND IN PATIENTS WITH EPITHELIAL OVARIAN CANCER 
FOR RECOMBINANT EXPRESSION AND FUNCTIONAL STUDIES 

 
 

 
Abstract:  
Epithelial Ovarian Cancer (EOC) is the seventh most common neoplasm in women worldwide and has the 
highest mortality rate among gynecological malignancies. Despite medical advancements in recent decades, 
patient survival remains very low, with approximately 70% experiencing recurrence after primary treatment. 
Therefore, the advancement of new technologies to address this disease is urgent. Analysis of tumor samples 
from patients with High-Grade Serous Epithelial Cancer (HGSC) at the Mário Penna Institute identified 
genetic mutations associated with the Homologous Recombination Repair (HRR) pathway in patients with low 
survival rates. Next-Generation Sequencing (NGS) identified potential pathogenic, likely pathogenic, and 
variants of uncertain significance in these tumors. Among the identified mutations, one was selected for in 
silico and in vitro functional studies to better understand its clinical relevance. The mutation was classified as 
a Variant of Uncertain Significance (VUS). The present project aimed to characterize the mutant RAD51B 
VUS (RAD51Bmut) identified through in silico analyses. The Open Reading Frame Finder (NCBI) and 
Conserved Domains Database and Resources (NCBI) platforms were used for nucleotide sequence analysis, 
and the Expasy Translate Tool and SWISS MODEL were used for sequence analysis and protein structure 
prediction. Peptide Property Calculator (molecular weight, isoelectric point, and stability index) and ProtParam 
(solubility and half-life) were used to obtain and predict molecular properties. The presence of a signal peptide 
was analyzed using the TargetP 2.0 software. For the vector modeling for recombinant protein expression, 
GensMart Design and Restriction Enzyme Map Analysis (Genscript) tools were used. The RAD51Bmut 
sequence presented a deletion and two insertions located in the coding region of the gene compared to the 
wild-type protein, altering its conserved domain. The predicted expression of RAD51Bmut resulted in a 
truncated protein of 141 amino acids, contrasting with the structure of the wild-type RAD51B protein 
(RAD51Bwt) of 384 amino acids. There were differences in molecular weight between RAD51Bwt and its 
mutant RAD51Bmut proteins (42195.25 g/mol vs. 16064.49 g/mol), isoelectric point (5.31 vs. 9.51 pH), and 
instability index (49.83 vs. 45.95). No differences were observed in solubility (low) and half-life (30h) 
calculations between the proteins. Furthermore, the absence of a signal peptide in both proteins (n = 0.0002) 
indicates nuclear cellular localization. In conclusion, the comparison of the predicted three-dimensional 
structure of RAD51Bwt and RAD51Bmut proteins, along with the changes in the molecular properties of the 
variant, suggests possible functional differences between RAD51Bwt and RAD51Bmut that need to be 
validated in subsequent in vitro studies. The constructed expression vector will be synthesized and transfected 
into ovarian cell lines using nanotechnology developed by the NANOGENE Research Network (FAPEMIG 
07/2021) for in vitro functional assays to elucidate the pathogenic significance of RAD51Bmut. Understanding 
the role of the RAD51Bmut mutation in HGSC tumorigenesis is essential for the development of potential 
diagnostic techniques and personalized oncological treatments for EOC. 
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Abstract:  
Metagenomics data analysis plays a crucial role in understanding the diversity of microbial communities. In 
this study, we developed a comprehensive pipeline tailored to our laboratory's workflow for the analysis of 
metagenomics and metabarcoding datasets. Our pipeline utilized Python, a powerful programming language 
for data analysis, as well as R, shell scripting, and the metagenomic barcoding algorithm, "Usearch11." The 
pipeline was built using Python, leveraging the "tkinter" library for the creation of interactive buttons that 
executed specific tasks within the Usearch11 algorithm. Additionally, we utilized various libraries for system 
interaction, such as shell scripting and R through the Rscript utility. This integration enabled seamless data 
processing and analysis across multiple languages. The developed pipeline generated a final report containing 
essential ecological statistics, including ACE, Chao1, Shannon, Simpson, and Inverse Simpson indices. These 
statistics were carefully annotated to facilitate interpretation. Furthermore, the pipeline generated a phylum-
level table with corresponding volumes based on the OTU table generated by Usearch11. By combining 
Python's flexibility, R's statistical capabilities, and Usearch11's algorithmic strength, our pipeline offers a 
streamlined and efficient solution for metagenomics and barcoding data analysis. The automated report 
generation and comprehensive ecological statistics enhance the understanding of microbial community 
composition and dynamics. This pipeline serves as a valuable tool for genetic research and contributes to the 
broader field of metagenomics.  
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Abstract:  
Transposable elements (TEs) are repetitive segments of DNA that have the ability to move within the genome. 
It can alter gene expression as well as expand the size of their host genome. TEs are classified into two classes: 
Class I, called retrotransposons, which move through an RNA intermediary and are represented by LTR-TEs 
and non-LTR elements; and Class II formed by DNA transposons, which use an intermediary DNA for its 
transposition. Ateles hybridus, known as brown spider monkey, is a critically endangered Neotropical primate 
species that is distributed in the Colombian and Venezuelan Amazon. The objective of the current work is to 
estimate the diversity and frequency of transposable elements present in the genome of the Ateles hybridus 
species. For this purpose, the complete genome of Ateles hybridus was downloaded from the National Center 
for Biotechnology Information and analyzed using the EDTA pipeline and the RepeatModeler2 software. The 
results of both analyses were clustered using the CD-Hit 4.8.1 software. Subsequently, two filters were used: 
1. Removal of all TEs smaller than 50% of the consensus sequences from DFAM library and that appeared 
less than three times in the whole genome; and 2. removal of all remaining TEs that showed more than 80% 
similarity with the Homo sapiens CDS. The sequences resulting from the filtering steps were analyzed with 
the RepeatMasker software for the classification of insertions on a genomic scale, taking into account the 
DFAM library of TE. Kimura landscape plots were generated to understand the mobility of the genome. The 
results showed that Ateles hybridus has 45% of its genome represented by transposable elements. The 
mobilome landscape showed three peaks in 9, 10, and 11, indicating that a significant portion of TEs is active 
in this genome. The most recurrent elements found in the genome were the non-LTR TEs occupying 32% of 
the genome. LTR TEs make up 9% of the genome and DNA transposons only 4%. Regarding the composition 
of non-LTR elements, 69% of the number of insertions are represented by SINEs, 29.3% by LINEs, and 1.5% 
by SVA. The Alu elements were the ones with the highest number of insertions within the genome, with a total 
of 782,615 insertions. Of these, the most frequent subfamily in the genome was AluS representing 55.6% of 
the Alu insertions found. The AluJ subfamily has a frequency of 23.7% of insertions, while the monomeric 
Alu and AluY have a frequency of 4.5% and 0,5%, respectively. Surprisingly, 10 new types of Alu elements 
were found in the Ateles hybridus genome, with a frequency of 15.7% of the total Alu insertions. These new 
Alu are complete elements and indicate that studies of diversity and frequency of transposable elements in the 
genome of non-model species are important to increase our understanding of the impact of TEs on genomic 
architecture. 
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Abstract:  
Introduction: Alignment-free feature extraction methods are well-established in comparing genomes that do 
not share an alignable set of common genes. These alignment-free features are evaluated based on how 
frequently they appear in a sequence, rather than just their position. Amongst the available alignment-free 
methods, the k-mer-based classification technique is widely used and presents high discriminatory capability 
in several biological problems. A k-mer denotes a contiguous sequence of nucleotides with length k, which is 
obtained from diverse biological data sources. However, the limitations of k-mers in biological sequence 
classification include the dependence on an optimal k-value selection, which can impact computational 
efficiency and discriminatory power. As a result, there is an ongoing need to develop alignment-free methods 
with high classification performance and low computational effort, especially when big polyphyletic databases 
are involved. Objectives: Here, we present a simple alternative alignment-free feature extraction method 
named (m,n)-mer and investigate it for the specific problem of classification. The (m,n)-mer is a k-mer variant 
feature that expresses conditional probabilities instead of unconditional ones. When m+n=k, this new feature 
has an identical size and range to this k-mer. Methodology: We evaluated the performance of (m,n)-mer and 
k-mer frequencies in sequence classification of eleven distinct polyphyletic datasets with varying levels of 
complexity. These datasets were used to perform binary, multiclass, and clustering tasks employing various 
machine-learning methodologies. Results: Our findings show that the (m,n)-mer frequency features can 
accurately describe complex discriminatory patterns between biological sequences, even when using short 
values for k (ranging from 2 to 5) and smaller fragment lengths (from 300 bp to 1,000 bp). This feature has 
often outperformed the k-mer in several cases for eleven distinct datasets, which addresses the tasks of binary, 
multiclass, and clustering classifications. The (m,n)-mer frequencies can replace the k-mer frequencies in 
biological applications without any modification in computer programs involving the latter and could be used 
as a drop-in replacement to k-mers. Conclusion: We present the (m,n)-mers frequencies to the scientific 
community as a feature that seems to be quite effective in identifying complex discriminatory patterns and 
classifying polyphyletic sequence groups. The (m,n)-mer is available as an R package through CRAN project 
(https://cran.r-project.org/web/packages/mnmer) and GitHub (https://github.com/labinfo-lncc/mnmer). 
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Abstract:  
Open Reading frames are defined as regions between the start and the stop codons, which will be transcribed 
into mRNA and translated into proteins. Nevertheless, the presence of complete ORFs is not the only 
determining factor for peptide production. Multiple mechanisms of non-canonic translation that use the 
ribosome are known and use incomplete ORFs or ORFs which are located outside the usual coding region. 
Non-canonical translation is usually triggered by stress-related conditions, like tumors or drug treatments. 
These alternative ORFs can code for functional micro-peptides and are generally referred to as small ORFs 
(sORFs), for their size of less than 100 amino acids. They can be encountered in various genomic positions, in 
parts of coding transcripts (5'UTR, CDS e 3'UTR), or in the non-coding genome regions. Ribosome profiling 
techniques (RIBO-Seq) are currently used in the discovery of sORFs, for the sequencing of mRNAs that are 
attached to the ribosome. There are multiple tools for sORF detection from transcriptomic data but no 
consensus up to now. In this work, we executed a systematic literature review in the search for softwares 
capable of identifying the presence of alternative ORFs from transcriptomic datasets and carried out a 
benchmarking of those tools in a high depth HEK293T transcriptome, in order to compare their outputs. We 
used the Medical Subject Headings (MeSH) terms in NCBI looking for tools and softwares for the detection 
of (1) sORFs; (2) upORFs and (3) Coding Potential. From the results, we separated each tool concerning the 
type of input used for detection, which method was used to predict the sORFs, and what definition of sORFs 
was used. Validation on the HEK293T data was done using Salmon for pseudo-alignment to the reference 
human transcriptome and transcript quantification using the latest GENCODE as reference. Differential 
expression was performed using the swish function from the fishpond R package and the EdgeR R package, 
all other downstream visualization analyses were performed in R. Of the 3,815 entries generated in our 
PubMed query, 96 were ORF predicting tools, from which 29 were able to annotate sORFs, and finally, 20 
could also predict sORFs. 14 tools managed to be downloaded and installed, three are hosted on web servers 
and the remaining three were deprecated. The algorithms implemented in most tools consist of features 
associated with the given mRNA sequence or the RPFs which include ORF length, coverage, integrity, and 
hexamer codons usage bias. From the 343 differentially expressed transcripts on the HEK293T data, 463 have 
annotated sORFs on sORF.org, with on average 1.35 sORF per transcript. The software Ribotricer predicted a 
total of 2,196,223 sORFs, 7,605 differentially predicted between case and control conditions, from these 1,070 
match those from sORF.org. Our benchmarking is still in process but in summary, there is a diverse range of 
approaches to predict sORFs and most of them provide discordant results. Many tools were not well 
implemented or used outdated frameworks and are rendered unusable. 
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Abstract:  
The Major Histocompatibility Complex (MHC) is a region in the vertebrate genome coding several antigen 
presenting proteins important for adaptive immune response. MHC comprises a family of related genes in 
which polymorphism characterization traditionally relies on expensive and laborious cloning and Sanger 
sequencing PCR products, in which primer pairs may not always amplify all alleles. The capture and 
genotyping of MHC loci using next-generation sequencing is desired to avoid PCR-bias and analysis of all 
MHC genes simultaneously. Despite advances in NGS pipelines, the diversity of MHC genes themselves 
imposes difficulties in retrieving allele information. Nevertheless, genome, exome and transcriptome have 
been used for genotyping human MHC, taking advantage of the comprehensive database of known alleles to 
map reads, genotype or assemble alleles. Advances for genotyping MHC of non-model species have been put-
forth with suboptimal results, suggesting a drawback for this application is capturing reads from unknown 
alleles, which might differ greatly from references used for mapping. Therefore, this study aims to test mapping 
algorithms and compare their ability to capture MHC reads. To do so, we compiled 1,755 class II MHC CDS 
references from Ensembl, including sequences from all vertebrate lineages and used as references for mapping 
on BWA-MEM2, HiSAT2, Bowtie, and RNA-STAR, using default configurations and then adjusting for better 
mapping. We chose as a test dataset a transcriptome from a West-Indian manatee, due to our previous work 
showing the occurrence of all class II genes in its genome. Raw reads were retrieved from SRA database and 
filtered in fastp using phred 25 to reduce errors due to read quality. To address whether mapped reads were 
from MHC genes, all mapped reads were de novo assembled on Trinity. Analysis was performed in Galaxy 
webservers. Overall, BWA-MEM2 mapped more reads to references (1.06% reads mapped) and resulted in 
contigs for all class II MHC genes; however, 33% of contigs were non-MHC genes; stricter configurations 
resulted in 0.39% reads mapped, although still resulting in 28% of non-MHC contigs. HiSAT2 mapped only 
0.002% of reads; tweaking configurations did not improve results. Bowtie mapping rate was 0.05%, resulting 
only in MHC contigs; changing configurations raised mapping rate, but resulted in non-MHC contigs. RNA-
STAR mapped 0.04% of the reads to MHC references and all assembled transcripts were MHC genes, although 
not all genes were represented. Relaxing mapping configurations, such as multimapping and mismatches cut-
off, resulted in 3.3x improvement (0.13%) compared to default configurations, maintaining only MHC contigs 
and representing all MHC genes in contigs. Irrespective of mapping methods, Trinity assembled a few 
presumptive chimeric contigs of similar MHC genes. Notwithstanding, remapping reads to de novo generated 
MHC contigs resulted in 2.5x greater mapping rates (0.32%) and still resulting only in MHC contigs. 
Therefore, RNA-STAR seems to be better suited for mapping MHC reads, and remapping reads to de novo 
assembled contigs from non-model species improved capture efficiency. Future tests will need RNAseq from 
genotyped specimens to compare if mapping the methods tested here are able to capture sequences from all 
expressed alleles. 
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Abstract:  
Anthropogenic global warming is a worldwide problem and the tendency is for it to deepen if greenhouse 
gasses emissions aren't drastically reduced. Production of biofuels presents an alternative to fossil fuels and 
ethanol is the most important in Brazil. Even though second generation ethanol (2G) presents many benefits, 
its implementation in an industrial scale still faces challenges, including the optimization of yeasts capacity of 
fermenting xylose, one of the most abundant sugar in hemicelulose hydrolysate. Previous work of our research 
group aiming to prospect genes related to xylose fermentation evidenced positive selection in the enzyme 
Xylose Reductase (XR). As this enzyme plays a major role in the xylose metabolic pathway, therefore in the 
production of 2G ethanol, this work aims to expand our knowledge about XR and its homologous gene 
families, containing aldo-keto reductase (AKR) proteins, in 183 yeasts genomes at an evolutionary approach. 
XR gene families and other homologous families were identified through HMMER using known profiles and 
BLASTp with XR baits. The resulting sequences were compared with gene families inferred by OrthoFinder. 
Functional annotation was performed using InertProScan and PANNZER to confirm that all the families were 
AKR proteins. The sequences were aligned using MAFFT and phylogenetic reconstruction was carried out 
using IQTree, with its maximum likelihood method both for each family individually and all families at once. 
Natural selection analysis was done using HyPhy's FUBAR (site model) and MEME (branch-site model) 
methods. Finally, copy number variation inferences was done using BADIRATE. Public transcriptomes of 
Candida intermedia (CBS 141442) and Lipomyces starkeyi (NRRL Y -11557) were used to verify AKRs co-
expression profiles, using FastQC, Trimmomatic and Kallisto. As result, XR and its homologues were 
identified in 9 distinct gene families, the biggest one containing 588 sequences. The tree of XR gene family 
diverges from the species tree, showing the Spathaspora genus closer to Scheffersomyces genus, while the 
species phylogeny puts it closer to Candida, suggesting a functional convergence between the Spathaspora 
and Scheffersomyces XR genes in this family. Copy-number variation inferences showed no significant 
expansion or retraction through yeasts evolution, but showed a significant variation between xylose consuming 
and non-consuming yeasts for some of the families. Regarding natural selection, FUBAR showed no signs of 
positive selection, whereas the four most interesting families showed significant signs of negative selection. 
Using MEME and marking xylose consuming organisms as a foreground, most families showed evidence of 
codons with positive selection. Based on the combined analysis of genomes and transcriptomes, two families 
were found to be the most promising for bench tests aimed at improving xylose consumption. Both are 
phylogenetically close to the xylose reductase family, show significant variations in the number of gene copies 
between xylose consuming and non-consuming species and well conserved sites over evolutionary time. One 
consists predominantly of proteins functionally annotated as glycerol dehydrogenase and the other presents 
proteins functionally described as xylose and arabinose reductases and copies of its genes are present in xylose-
consuming species that do not present the protein xylose reductase. Thus, the proteins of these families are 
interesting for future bench tests expressing them in Saccharomyces cerevisiae.  
Palavras-chave: Xylose; 2G Ethanol; Molecular Evolution; Bionformatics;  

Support / Acknowledgment  
This work was supported by the National Council for the Improvement of Higher Education 
(CAPES); Sa?o Paulo Research Foundation (FAPESP) and Center for Computational Engineering 
and Science (FAPESP/CEPID). 

 

537

BIOINFORMÁTICA
APLICADA ÀS ÔMICAS



AN ENGINEERED CHIMERIC PROTEIN AGAINST NEISSERIA GONORRHOEAE AS A 
NEW MULTI-EPITOPE VACCINE CANDIDATE TO PREVENT THE SEXUALLY 
TRANSMITTED INFECTIONS OF GONORRHEA. 

 
Angie Lissette Atoche Puelles 1; Guilherme Augusto Campos dos Santos 1; Vivian Morais Paixão 1; 
Wylerson Guimarães Nogueira 1; Lucas Gabriel Rodrigues Gomes 1; Raquel Cardoso de Melo 
Minardi 2 
1. Av. Pres. Antônio Carlos, 6627 - Pampulha, Belo Horizonte - MG, 31270-901. Instituto de Ciências Biológicas - 
Universidade Federal de Minas Gerais; 2. Rua Reitor Píres Albuquerque, ICEx - Pampulha, Belo Horizonte - MG, 
31270-901. Departamento de Ciência da Computação - Universidade Federal de Minas Gerais 

 
Abstract:  
Gonorrhea is a sexually transmitted infection (STI) caused by the Neisseria gonorrhoeae bacterium. The 
number of people being infected has been alarming year after year due to the continuous new infection cases 
reported worldwide, including in Brazil. According to the World Health Organization (WHO), there are 
estimated to be more than one million new STI cases per day on the planet, which means 357 million new 
cases per year. Gonorrhea is considered a prominent and challenging STI, and it may become untreatable due 
to the ability of the bacteria to become a super-bacterium resistant to the antibiotics commonly used in 
treatment. Because of this, the prediction of vaccine candidates for prophylaxis must be developed. The present 
work aims to perform the in silico prediction of vaccine candidates and the construction of a multi-epitope 
vaccine against the bacteria Neisseria gonorrhoeae by applying an immunoinformatics approach. The proteins 
of N. gonorrhoeae were predicted in silico from the core-exoproteome of 65 complete genomes. Core genes 
(1595) were identified from 2241 total gene ortho-groups at the pangenome by Orthofinder. For the remaining 
candidates, an evaluation of essential and virulence genes, antigenicity, immunogenicity, and subcellular 
localization was performed, for which the PBIT pipeline, VaxiJen, and Vaxign2 software were used, 
respectively. The screening steps return allowing us to identify 14 proteins as putative vaccine candidates 
against gonorrhea. Based on those vaccine targets, the epitope mapping for both MCH1+ and MHC2+ T Cells 
and B Cells, and the overlapping of the identified epitopes, was performed to build the linear sequences of the 
multi-epitope candidates. The final constructs were built using the EAAAK and AAY amino acid linkers and 
Cholera enterotoxin B-subunit (ctxB) as a protein adjuvant. The vaccine properties of toxicity, allergenicity, 
antigenicity, host (human) homology, in silico immune response simulation as well as the physical-chemical 
properties and solubility of the vaccine candidate, were performed using ToxinPred, AllerTOP, VaxiJen 2.0 
server, PBIT pipeline, C-ImmSim, ProtParam, and Protein-Sol, respectively. Finally, the 3D structure of our 
multi-epitope candidate was modeled and refined using I-TASSER, GalaxyRefine, and PROCHECK to ensure 
the most stable (lowest energy) vaccine structure. At last, the Elipro software was used to predict the 
conformational epitopes for the final multi-epitope vaccine candidate. This engineered chimeric protein could 
potentially elicit an immune response against gonorrhea and act as a new multi-epitope protein vaccine to 
prevent N. gonorrhoeae infections. Further studies should be performed to integrate in vitro studies for the 
immunogenic characterization and recombinant expression of the multi-epitope vaccine candidate, followed 
by evaluation in vivo to validate the antigenic potential of this engineered immunogen against this STI 
pathogen. 
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Abstract:  
Chemoradiotherapy resistance can significantly influence treatment outcomes in cervical cancer patients. 
Somatic variants play a crucial role in tumor development and treatment response. This study aimed to identify 
potentially clinically significant variants associated with chemoradiotherapy response using RNA-seq data 
analysis. RNA-seq data from 31 cervical cancer patients were subjected to variant calling and subsequent 
analysis using a machine learning decision tree algorithm. Variants within coding genes were selected based 
on their potential to segregate non-responder and responder patients. The selected variants were further 
assessed using variant impact prediction tools. We identified and investigated variants that exhibited potential 
to act as biomarkers for poor chemoradiotherapy response. Comprehensive analysis using variant impact 
prediction tools indicated that these variants may have deleterious effects on gene function. The genes 
harboring these variants were found to be involved in crucial cellular processes associated with cancer 
progression, including cell cycle regulation, proliferation, and notably, drug resistance. Our findings suggest 
that specific variants, namely MUC6(NM_005961.3):c.5992C>A, PABPC1(NM_002568.4):c.1255C>T, 
NAP1L1(NM_004537.7):c.1064_1065delinsGG, and NLRP4(NM_134444.5):c.1488_1489insT, have the 
potential to serve as indicators of poor chemoradiotherapy response in cervical cancer patients. 
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Abstract:  
Transposable elements (TEs) are DNA sequences that move from one locus to another within genomes. TEs 
are classified into two classes: Class I, called retrotransposons, is composed by LTR and non-LTR elements, 
and Class II is represented by DNA transposons. The most abundant elements in primates are Short 
Interspersed Nuclear Elements (SINEs) and Long Interspersed Nuclear Elements (LINEs), which are non-LTR 
TEs. Within SINEs, Alu is a specific TE family of Primate order with high number of copies in the genomes. 
Alu family is divided into the three main subfamilies AluJ, AluS, and AluY. Microcebus murinus, known as 
grey mouse lemur, is one of the smallest living primate species. This species is widely studied due to its 
endemism in Madagascar and its rapid diversification. The aim of this study is to understand the diversity and 
frequency of transposable elements in the genome of Microcebus murinus. The complete genome of 
Microcebus murinus was downloaded from the National Center for Biotechnology Information database. The 
diversity and frequency of TEs was obtained using the Extensive de novo TE Annotator (EDTA) pipeline and 
the software RepeatModeler2. The results of both analyses were clustered through the CD-Hit software. The 
clustered results were submitted to two sequential filters: 1. Removal of all TEs with less than three copies in 
the genome and that have a size smaller than 50% of the consensus TEs in the DFAM library; and 2. removal 
of all remaining TEs that have more than 80% similarity to Homo sapiens CDSs. The sequences resulting from 
the filtering steps were analyzed with the RepeatMasker software for the classification of insertions on a 
genomic scale. Kimura landscape plots were produced to assess the mobility of the genome. The analyses 
reveals that 36% of the genome of Microcebus murinus are represented by transposable elements. The 
mobilome landscape shows that a significant portion of the TEs is active in this genome. The non-LTR TEs 
were the most abundant element found in M. murinus, encompassing 21% of the total genome. The frequency 
of LTR TEs and DNA transposons was 7% and 8%, respectively. Regarding the number of non-LTR TEs 
insertions, the most frequent were the SINEs with 69.2% of the insertions, followed by LINEs with 29.3% and 
SVA with 1.5%. Within SINEs, the Alu family was the one with the highest number of copies. The most 
frequent subfamily of Alu was AluJ representing 46.8% of insertions. Monomeric Alu had a frequency of 
9.7%, while AluS and AluY had a frequency of 2.2% and 1.0%, respectively. Interestingly, four new Alu 
elements were found in the Microcebus murinus genome, accounting for 40.4% of all Alu insertions. These 
results are quite different from those observed in Old and New World monkeys, which have a higher frequency 
of AluS than AluJ. Similarly, the frequency of LTR elements is significantly higher than that of DNA 
transposons in the genomes of these primates. Further studies will reveal the impact of these differences in the 
architecture genome of Microcebus murinus. 
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Abstract:  
The microbiome is composed of a complex community of microorganisms, which interact in an intricate way, 
playing a crucial role in the health, performance and adaptation of cattle to different environments. 
Understanding how the microbiota can vary under different environmental conditions can provide important 
insights into such interactions between the intestinal microbial community of these ruminants and the 
environment they are exposed to. To this end, this work aimed to analyze the diversity of fecal microbiota in 
Nelore cattle during different periods: grazing during the dry season, grazing during the rainy season and 
feedlot. Samples from 85 Nelore cattle derived from the " Meat Quality'' trial (June 2020 to July 2021) were 
collected directly from the animals' rectal ampulla, submerged in nitrogen and stored at -80°C. Fecal samples 
were extracted using Quick-DNA™ Fecal/Soil Microbe Miniprep Kit and subsequently sequenced using next-
generation sequencing on Illumina PE250 platform with specific primer-set-pairs for amplification of 
ribosomal 16S gene of bacteria and Archaea. The QIIME 2 software was used for data processing and analysis. 
The quality (>Q25) of the sequences were evaluated and trimmed at positions 250 forward and reverse. The 
DADA2 plugin was used to cluster the raw sequences into Amplicon Sequence Variants (ASVs), which were 
annotated and compared to the SILVA database version 138.1 for taxonomic assignment. Alpha and Beta 
diversities were calculated to provide an overview of the abundance, distribution, difference or similarity of 
this biological community in the different samples using the phyloseq package in RStudio v. +386 software. 
Based on the Shannon index, we observed that there is a greater bacterial diversity during the grazing period 
in the dry season compared with the rainy season and feedlot period ( p-value ≤ 0.05, Wilcoxon test). 
Additionally, the Shannon index also revealed that the diversity of Archaea was higher during the dry and 
rainy seasons than the feedlot period (p-value ≤ 0.05, Wilcoxon test). Considering the bacterial samples, beta 
diversity using Non-Metric Multidimensional Scaling (NMDS) and Bray-Curtis distance showed a segregation 
of each period, with the rainy season period being more closely related to feedlot. Regarding Archaea, Beta 
diversity exhibited greater clustering and closer proximity of samples among the three periods. This analysis 
of fecal microbiome diversity in Nelore cattle under different environmental conditions may contribute to new 
approaches and strategies for management and nutrition, potentially enhancing the efficiency and sustainability 
of animal production and expanding knowledge about microbial ecology and its impacts on cattle. It could also 
contribute to reducing the noise in genetic evaluations. 
Palavras-chave: Microbiome; Nelore cattle; Fecal microbiota diversity; Environmental conditions; 
Metabarcoding 
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Abstract:  
Circular RNAs (circRNAs) are closed RNA molecules with their 5' and 3' ends covalently ligated. They were 
first discovered in viruses, viroids, and eukaryotes but were dismissed as splicing by-products. Only with the 
popularization of next-generation sequencing and sequencing of RNA (RNA-Seq) with prior RNA treatment 
with RNase R (Circ-Seq) were circRNAs found abundantly in various organisms. CircRNAs were found then 
to be much more prevalent and functional than thought before. Their functions range from acting as genetic 
regulators to being translated to proteins not coded in the genome, and circRNAs are also often expressed in a 
tissue and condition-dependent manner. However, most of the Circ-Seq experiments were done in model 
eukaryotes, and we know little about this class of RNAs in prokaryotes. Only three Circ-Seq experiments have 
been done in Archaea and none in Bacteria. Archaea, a group of well-placed organisms in the Tree of Life with 
bacterial and eukaryotic features, can help us elucidate the evolutionary paths that established circRNAs and 
discover novel biogenesis paths and functions for these molecules. In this project, we aimed to (1) identify the 
circRNAs of Halobacterium salinarum NRC-1, a Systems Biology model halophilic archaeon, and (2) 
evaluate the conservation and evolutionary history of circRNAs through reanalysis of all available archaeal 
Circ-Seq data with a comparative transcriptomics approach. To achieve that, we performed Circ-Seq for H. 
salinarum and developed a prokaryotic-specific pipeline that finds circRNAs signatures in RNA-Seq data for 
RNAs that survived RNase R digestion. We considered for further analysis only circRNAs supported by 15 
reads or more. For all species investigated (H. salinarum, Haloferax volcanii, Pyrococcus abyssi, Sulfolobus 
acidocaldarius, and Saccharolobus solfataricus), we could find circRNAs associated with three major classes: 
ribosomal RNAs (rRNA), transfer RNAs (tRNA) and non-coding and small RNAs. For H. salinarum, most 
circRNAs we annotated were associated with the rRNA operon, and we could retrieve the known 16S and 23S 
canonical circular processing intermediates. Using RT-PCR, we validated the existence of these canonical 
circRNAs, a circular 5S rRNA, and a novel 16S-associated small circRNA. All species have circRNAs 
associated with different tRNAs but share a common circular tRNA-Trp intron. For H. salinarum, we validated 
the existence of this circRNA using RT-PCR. We found circular snoRNA-like C/D box RNAs for P. abyssi, 
S. acidocaldarius, and S. solfataricus, as was reported before. In H. salinarum, we also found circRNAs 
associated with sense overlapping transcripts (sotRNAs) associated with IS200/IS605 transposases. This 
family of transposases was recently implicated as the ancestral for Cas proteins, and the sotRNAs as guides 
for these systems. We validated the two circRNAs associated with sotRNAs in this archaea. Interestingly, we 
could also find circRNAs associated with IS200/IS605 transposases in S. acidocaldarius. In conclusion, we 
could retrieve known circRNAs from previous work and discover a novel class of circRNAs associated with 
insertion sequences. Our results showed that circRNAs are conserved among archaea, and their presence and 
ubiquitousness in this group may indicate that circularization is more ancient and conserved than appreciated 
before. 
Palavras-chave: RNA-Seq; archaea; non-coding RNA; circular RNA;  
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Abstract:  
Weissella, a genus of Gram-positive lactic acid bacteria (LAB), is classified as a member of the 
Leuconostocaceae family and is predominantly found in fermented foods. Due to its diverse functionalities, 
probiotic attributes, biotechnological applications, and bacteriocinogenic potential, the investigation of the 
Weissella genus has garnered growing interest. Specifically, Weissella paramesenteroides has been the focus 
of studies on probiogenomics due to its ability to produce antimicrobial compounds and exopolysaccharides, 
as well as its probiotic properties. In this work, we sequenced the complete genome of Weissella 
paramesenteroides UFTM_2.6.1 isolated from unpasteurized cow's milk from the Triângulo Mineiro region 
and performed a study of its probiogenomics. The genome was annotated using the Pathosystems Resource 
Integration Center (PATRIC) and the average nucleotide identity (ANI) using BLASTN best hits (one-way 
ANI) and the correlation indexes of tetra-nucleotide signatures (Tetra), were calculated using JSpecies. The in 
silico identification of Clustered Regularly Interspaced Short Palindromic Repeats (CRISPRs) was evaluated 
with CRISPRCasFinder, whereas integrated prophages were identified with PHASTER. ABRicate was used 
to determine the presence of resistance genes (RG), virulence genes (VG) and plasmids using the NCBI-
AMRFinderPlus, CARD, ARG-ANNOT, Resfinder, MEGARES 2.0, VFDB and PlasmidFinder databases. 
Additionally, the prediction of putative bacteriocins was performed with BAGEL4. Genes involved in 
probiotic properties were investigated by comparison with an in-house database. The genome assembly of W. 
paramesenteroides UFTM_2.6.1 reached 26 contigs with 2,016,726 bp of length, with a GC content of 37.99% 
and N50 value of 195.511 bp. The annotation process identified 1963 CDS (being 527 hypothetical proteins), 
68 tRNA and 6 rRNA. Taxonomic characterization through similarity comparison using ANI estimated 
97.17% and 0.99835 for Tetra to the reference genome of Weissella paramesenteroides FDAARGOS 414 
(Accession Number: NZ_CP023501.1). The analysis performed with CRISPRCasFinder did not identified the 
presence of CRISPR array followed by Cas proteins. We identified 4 phages, of which 1 was considered intact, 
with a length of 47.1 kb and 37.66% GC content. The analysis performed with ABRicate did not identify RG 
and VG in the genome of W. paramesenteroides UFTM_2.6.1, however, the replicon pLCK4 was identified 
(Accession Number: DQ489739.1). The presence of bacteriocin related genes based on BAGEL4 identified a 
Pediocin with 293 bp, flanked by multiple mobile genetic elements. The search for probiotic features identified 
one gene related to adhesion, four genes related to acid tolerance, one to bacteriocin, one to stress resistance 
and two genes related to lactic acids production similar to other LAB. The evidence in our study indicates that 
the bacterium Weissella paramesenteroides UFTM_2.6.1 has probiotic potential since genes related to 
probiotic properties were identified, in addition to the absence of RG and VG. However, further studies must 
be carried out to ensure the safety of its use since Weissella spp. are still not Generally Recognized as Safe 
(GRAS). 
Palavras-chave: Probiogenomic; Lactic acid bacteria; Bioinformatics; ;  
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Abstract:  
Equine strangles is a prevalent disease in horses worldwide and is caused by the Gram-positive bacterium 
Streptococcus equi. Strangles causes substantial health and economic implications mainly because the 
pathogen settles on the equine upper respiratory tract, resulting in distinctive ovoid masses known as chondroid 
within the guttural pouches. The chondroids serve as reservoirs for S. equi, facilitating its long-term persistence 
and transmission to susceptible individuals. Although penicillin is the most recommended antibiotic for 
treating equine strangles, multidrug resistance has been reported in subspecies of S. equi, primarily due to the 
indiscriminate use of antibiotics. Also, there are no effective vaccines to be used against strangles. This study 
proposed new therapies against strangles using bioinformatics-based strategies such as subtractive genomics 
and reverse vaccinology. One robust predictive pipeline was implemented using 18 complete bacterial 
genomes to identify druggable protein targets that bind natural compounds and proteins with immunogenic 
potential. Only proteins shared among the strains of S. equi and Streptococcus zooepidemicus and not shared 
with equine were considered. The proteins predicted to be in the cytoplasm were selected for drug screening. 
In contrast, the proteins exposed on the cell surface or secreted were evaluated as possible targets for a 
recombinant vaccine protein. Proteins likely essential and involved in virulence had their biochemical 
interactions with a collection of 5000 natural product structures evaluated using molecular docking 
simulations. As a result, 247 core S. equi proteins were found not to be shared with equine. Of these, 134 were 
initially classified as potential drug targets and 113 as potential vaccine targets. Virulence and essentiality 
analyses were used as filters to track down the best four drug target candidates and six vaccine candidates. The 
best ten natural ligands for every drug target were pointed out according to the number of hydrogen bonds 
formed and the binding affinities predicted. This research shows insights and possibilities for developing new 
therapies against strangles based on natural compounds and immunogenic recombinant proteins. 
Palavras-chave: equine pathogen; in silico molecular screening; proteomics; genomics;  
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Abstract:  
Epithelial ovarian cancer (EOC) is a type of cancer that occurs in the ovaries and is known to be one of the 
most lethal gynecological cancers. However, patients' responses to current therapies vary considerably. 
Therefore, a better understanding of the molecular structure of this type of cancer can offer new perspectives 
and treatment opportunities. In this context, a study was conducted at the Hospital das Clínicas da UFMG 
involving 45 ovarian cancer patients. The study revealed that patients with metastatic EOC had elevated 
expression of TRAILR3 compared to those with primary EOC. This high expression may be a resistance factor 
to therapy, as it is associated with an apoptosis evasion mechanism, which is an important form of programmed 
cell death to inhibit tumor growth. Considering this, the inhibition of TRAILR3 may be a good strategy for 
EOC. For this purpose, an in silico characterization was performed using public databases to describe the 
function, modeling, and epitope predictions of TRAILR3. Initially, the codon sequence that can be translated 
into an amino acid sequence was found in the ORF FINDER platform, and the longest open reading frame 
(ORF) corresponding to the coding sequence (CDS) of the TNFRSF10C gene was selected for further searches. 
Using the PepCal database available on Expansy, it was determined that the protein has 299 amino acids and 
an isoelectric point at pH 5. Using PapDraw, the peptide structure was visualized, and its molecular weight 
was calculated as 31,759.39 g/mol. The modeling performed in Swiss Model with 100% identity, along with 
the InterPro Scan database, showed that the protein is located in the membrane, with an extracellular region 
from position 26 to 238 of the peptide sequence, a membrane region from 236 to 258, and a cytoplasmic region 
from 259 to 259, thus lacking an intracellular domain. The absence of this functional cytoplasmic domain 
prevents TRAIL binding to this receptor, and therefore, apoptotic signals are not transmitted into the cells. 
Furthermore, this superfamily of cytokine receptor proteins, characterized by the ability to bind tumor necrosis 
factors (TNFs) through a cysteine-rich extracellular domain, encodes two other membrane-bound receptors, 
TRAIL-R1/DR4 and TRAIL-R2/DR5, which have a complete cytoplasmic death domain and are capable of 
activating apoptosis. A Blast analysis was performed using the NCBI BLAST platform for the extracellular 
portion of the four TRAIL receptors, comparing TRAIL-R3 with the two functional receptors, TRAIL-R1/DR4 
and TRAIL-R2/DR5, and the defective receptor TRAIL-R4/DcR1, to analyze their quantitative similarity. 
Thus, TRAIL-R3 showed a similarity of 70% with TRAIL-R4, 58% with TRAIL-R1, and 59% with TRAIL-
R2. These pieces of information provide important insights into TRAILR3, such as its conformation, function, 
and localization, for example. Understanding these characteristics and the function of this protein has paved 
the way for predicting better immunogenic epitopes that can be used as targets to stimulate the immune system 
and induce a specific immune response. Epitope prediction was performed using the IEDB analysis resource 
platform, using the HLA-A*03:01 allele, which is the most common in the Brazilian population, and the 
prediction was done through Bepipred Linear Epitope Prediction 2.0. As a result, six B-cell epitopes were 
obtained, and three (130, 42, 43 amino acids) of the most immunogenic epitopes were selected based on the 
score indicated by the platform and their presence within the gene ORF. The epitope prediction within IEDB 
was compared with other available databases, such as Emini Surface Accessibility Prediction, where common 
epitopes in Bepipred Linear Epitope Prediction 2.0 were observed and selected. Thus, this in silico 
characterization, along with epitope prediction, aims to seek the recombinant expression of the protein through 
cloning into expression vectors for immunization and antibody production for biotechnological purposes and 
future applications in the development of new therapeutic approaches for ovarian cancer treatment. 
Palavras-chave: TNFRSF10C; antibodies; ovarian cancer; epitope; therapeutic purposes 
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Abstract:  
Trypanosoma cruzi extracellular amastigotes (EAs) are able to infect cultured cells and animals, establishing 
a sustainable infective cycle. EAs are either prematurely released from infected cells or generated by the 
extracellular differentiation of released trypomastigotes. Among the EAs stage, T. cruzi I strains (such as the 
G strain) are more infective than T. cruzi II and VI strains (such as the Y and CL strains). Here we aimed to 
perform a comprehensive proteomics - including phosphoproteomics and N-linked glycoproteomics - of both 
EAs G and CL strains. EAs samples were obtained by differentiation of TCT forms in acid medium (pH 5.8), 
with 90-95% purity. Samples were lysed and digested with trypsin, labeled with TMT10plex (ThermoFisher) 
and enriched for phosphopeptides and glycopeptides (TiO2 and deglycosylation with PNGaseF/SialidaseA). 
Sample complexity was reduced by pre-fractionation using high pH reverse phase chromatography (HpH-RP; 
Dionex Ultimate 3000). The LC-MS/MS analyses were done using the Exploris 480 mass spectrometer 
(ThermoFisher). Results were analyzed in the Maxquant program (V. 2.0.3.0) using a database of 47847 
sequences for the G and CL strains, obtained from TritrypDB database. The data was statistically analyzed in 
Perseus (V. 1.6.8.0) and DanteR (V. 1.0.0.10) programs. A total of 5532 proteins were identified from the total 
proteome, 785 of these were differentially regulated in the G strain, and 561 in the CL strain (P-value < 0.01). 
For the phosphoproteome and glycoproteome, 4959 phosphopeptides (2298 proteins) and 935 N-glycopeptides 
(666 proteins) were identified, respectively. Differentially regulated proteins play roles in the invasion process 
and establishment of infection in the host, such as trans-sialidase and mucin families, as well as calpain, 
cruzipain, and mevalonate kinase. This study shows, for the first time, the proteins potentially associated with 
the strains' infectiveness in extracellular amastigotes. 
Palavras-chave: Extracellular amastigotes; Trypanosoma cruzi; Proteome ; Phosphoproteome; 
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Abstract:  
MicroRNAs (miRNAs) are noncoding RNA sequences that play a crucial role in the control and regulation of 
post-transcriptional gene expression. In this study, we conducted a comprehensive genome-wide 
computational prediction of miRNAs to enhance our understanding of their observation and function in eight 
bee species. As an initial step, we employed genome scanning techniques to predict hundreds of conserved 
miRNAs in the target species. Using an optimized algorithm, we successfully identified miRNA precursors 
within the genomes of Apis mellifera, Bombus impatiens, Duforea novaengliae, Eufrisea mexicana, 
Habropoda laboriosa, Lasioglossum albipes, Megachile rotundata. Subsequently, a detailed structural 
analysis was performed on a selected subset of these miRNAs. Furthermore, we extensively investigated the 
key proteins involved in the miRNA biogenesis pathway, namely Argonaute, Dicer, and Drosha, by comparing 
them with orthologs in the subject bee species. Our analysis focused on verifying the conservation levels of 
active site amino acid residues, key domains, and conducting phylogenetic analyses. Among the various 
functional proteins in bees, Vitellogenin (Vg) emerged as particularly significant due to its role in embryo 
development and its function as a nutritional reserve in nonmammalian vertebrates. Seven potential miRNAs 
were identified that implicated in the regulation of Vg gene through miRNA target identification. The results 
obtained from our research not only provide valuable insights into the biology of miRNAs in bees but also 
pave the way for further investigation in this field. 
Palavras-chave: Bioinformatics; microRNAs; bees; in-silico analysis; Vitellogenin 
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Abstract:  
Tandem repeats (TRs) are specific sequences present in genomic DNA repeated in tandem, and are divided as 
1-SSRs (Single Sequence Repeats) or microsatellites, with motifs' size from 1 to 6 nucleotides; and 2-
Minisatellites, repeated regions with longer repeats (10-100bp). They are present in all organisms and are of 
specific interest due to their instability associated with replication slippage. Such characteristics make these 
sequences very useful to identify polymorphisms between distinct organisms and are widely used in population 
studies and forensics. Currently, most of SSRs mining tools focus on mining small motifs and only a few of 
them can identify SSRs on the coding regions. The objective is to present a new tool called SATIN (Micro and 
Mini SATellite IdentificatioN tool) that can identify perfect TRs. Its methodology is based on a new algorithm 
of sliding window written in C and Python that converts nucleotides into prime numbers and creates a list of 
composite numbers for TRs screening based on motif size. For TRs mining, SATIN uses as input a fasta (all 
genome mining) or a genbank file (all genome + coding mining) and it has input parameters similar to MISA 
to be more user friendly. Besides the TRs mining on coding and non-coding regions, SATIN can also analyze 
the best TRs on genes from determined groups, previously set by the user, and identify which SSRs are 
differentially abundant among them on a per-gene basis. The selection process involves counting the type and 
numbers of SSRs per gene for each genome, then, compare the results obtained on each group using a non-
parametric Kruskal-Wallis test with TRs with p-value <0.001; the selected TRs are evaluated by Shapiro-Wilk 
normality test, followed by a parametric test of ANOVA. The results are saved on tsv files, allowing the user 
to analyze and select the best SSRs to be used. As results, SATIN showed to be faster than 2 of the most known 
microsatellites mining tools such as MISA and IMEX and was able to identify basically the same perfect SSRs 
identified by them. SATIN can identify SSRs from coding regions like IMEX plus TRs with motif's size bigger 
than 6. To test the usefulness of our tool we searched and analyzed SSRs from two groups of Escherichia coli 
(K12 and O157) and compared with 5 SSRs from CDS already identified and validated. SSRs were searched 
with the parameters motifs:repeat_number- 1:8, 2:6, 3:4, 4:3, 5:3 and 6:3; for 93 genomes (43 K12 and 50 
O157) and the CDS's SSRs were analyzed among these groups. SATIN were able to identify all 5 SSRs from 
coding regions plus 236 more genes with at least one SSR on it. In conclusion, SATIN was presented as a new 
TRs mining prediction tool of total genome and CDS by using a new sliding window algorithm approach. 
SATIN also generates additional statistical analysis data, not seen in other tools, that can identify a list of SSRs 
candidates in CDS to be used as genetic markers. 
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Abstract:  
The hagfish is part of the class Myxini, which are marine animals known for tying knots in their own bodies, 
having an eel-like shape, and lacking jaws. Their body is supported by a notochord and they possess an 
incomplete skull. The genus Eptatretus is composed of several species of benthic hagfish. In the NCBI 
database, there are mitochondrial genome assemblies available for four Eptatretus species: E. carlhubbsi, 
Eptatretus sp., Eptatretus burgeri, and Eptatretus atami. However, the available mitogenome of E. carlhubbsi 
is not annotated. Therefore, the objective of this study was to assemble and annotate the mitochondrial genome 
of the E. carlhubbsi species using previously available data from public archives, in order to contribute to a 
database that enhances further studies, and compare it with an annotated version of available mitogenome. For 
the mitogenome assembly, we utilized DNA-seq libraries present in the Sequence Read Archive (SRA) 
repository of The National Center for Biotechnology Information (NCBI), derived from Whole-Genome 
Sequencing (WGS) of the species (SRR22396903). The data was imported into the Galaxy platform, and the 
"de novo" assembly was performed using the NOVOPlasty v.4.3.1 tool, using the mitochondrial sequence of 
E. carlhubbsi (OP057030.1) as the seed, with a k-mer = 23 and default settings. After the assembly, the 
mitogenome was annotated using the MitoAnnotator tool in the MitoFish platform. Similarly, we annotated 
the available mitogenome in GenBank (OP057030.1) for comparison. The obtained mitochondrial genome had 
a size of 18,178 base pairs and 33% CG content, including 13 Protein-Coding Genes (PCGs), 2 rRNA, 22 
tRNA, and a D-Loop sequence. To compare with the unannotated mitogenome in GenBank, we downloaded 
and annotated the sequence using MitoAnnotator. Compared to the assembly in NCBI, our assembly is over 2 
kbp smaller, mainly due to the size difference in the D-Loop. With the GenBank sequence annotation, we 
obtained a 5400 bp D-Loop, while the D-Loop we assembled in this study had only 2867 bp. Despite this, our 
E. carlhubbsi mitogenome is still larger than the mitogenomes of other species in the group, ranging from 
15298 bp in E. atami to 17538 bp in Eptatretus sp. The composition and gene order follow the expected pattern 
for vertebrates. In addition to the assembly, annotating the mitochondrial genome is an essential step in 
studying this DNA, as it allows us to extract all the gene sequences present in the mitogenome, ensuring in-
depth studies about the species and providing future information regarding its conservation. Finally, the 
assembly and annotation of the mitogenome can enhance phylogenetic and biogeographic studies, as well as 
enable the observation of genetic variations in populations, considering the limited information available for 
this species. 
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Abstract:  
Ovarian cancer (OvC) is one of the neoplasms with the highest incidence among women worldwide, with 
significantly increased mortality. The vast majority of patients are diagnosed in advanced stages of the disease 
since early stages present unspecific symptoms and inaccurate diagnoses. Currently, not many clinical 
biomarkers are available to better stratify those patients or predict their prognosis. The combination of omics 
approaches and artificial intelligence techniques shows promise, not only for identifying effective biomarkers 
for prognosis and diagnosis of OvC, but also for supporting decision making. Therefore, our goal is to build a 
OvC prognosis predictor for patients, as well as to identify new biomarkers. Prognostic groups were defined 
based on the number of years of overall survival and their vital status: Patients with less than 3 years of survival 
after diagnosis and with dead status were allocated as the group with poor prognosis and patients with 3 years 
or more were classified into the good prognosis group. Based on the microRNA (miRNAs) expression data 
from samples of patients diagnosed with High Grade Serous Ovarian Cancer (HGSOC) obtained from the 
database of The Cancer Genome Atlas project, we applied variable selection methods (FCBF, Cox Univariate 
Regression, and Lasso) to identify relevant predictors. Subsequently, the algorithm Random Forest (RF) 
classifiers were trained with hyperparameter optimization performed through a grid search with ten-fold 
internal cross-validation, leading to a total of ten separate AUC (Area Under Curve) values. The mean of these 
ten values was calculated as a summary AUC metric. In addition, the targets of the respective miRNAs were 
investigated in the mirDIP database through Pearson correlation. The expression levels of the miRNAs targets 
were observed in single-cell data to infer their mechanism. After applying the variable selection methods, 47 
miRNAs were selected as important for the clinical outcome of HGSOC patients. Regarding the performance 
of the models on the test dataset, RF showed excellent metrics: 0.848 AUC; 0.761 sensitivity; 0.771 accuracy, 
and a precision of 0.763. Among the miRNAs with the highest predictive potential, one specific molecule was 
found to be one of the excellent predictors by the RF model to classify patients in terms of survival. This 
molecule was abundantly found in malignant cells by analyzing single cell data. This miRNA showed 
significant correlation to processes involved in angiogenesis and metastasis. In addition, RT-qPCR validations 
of the 10 miRNAs are in progress. 
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Abstract:  
Diabetic kidney disease (DKD) is a major long-term microvascular complication of diabetes mellitus (DM) 
and one of the leading causes of end-stage renal disease. The pathogenesis of DKD has not been fully 
elucidated, and current treatment options have yielded unsatisfactory results. Therefore, comprehending the 
molecular mechanisms that drive the development and progression of DKD holds great significance. Thus, the 
aim of this study was to identify key genes and related signaling pathways implicated in DKD though an 
integrated bioinformatics approach. Gene expression profiling datasets were obtained from GEO database, and 
the GEO2R tool was used to identify Differentially Expressed Genes (DEGs) in renal tissue from cases with 
DKD and controls. The Protein-Protein Interaction (PPI) network was constructed using the STRING database 
and subsequently analyzed using Cytoscape. Functional modules and hub-bottleneck genes were identified 
through the employment of MCODE and CytoHubba plugins, respectively. Functional enrichment analyses 
were performed based on the KEGG Pathways. Six datasets were included in this study, namely GSE104948, 
GSE30122, GSE1009, GSE104954, GSE99340, and GSE47185. In glomeruli kidney samples, a total of 67 
upregulated and 31 downregulated genes were identified in at least two out of three datasets analyzed. 
Moreover, an additional 40 upregulated and 60 downregulated genes were found to overlap in at least four 
datasets that analyzed tubule kidney samples. The PPI network analysis revealed 9 hub-bottleneck genes 
(AIF1, ALOX5, CXCR4, IL10RA, ITGB2, PTPRC, TGFB1, THBS1, and VEGFA) in the glomeruli kidney 
samples. These genes participate in several DKD-related pathways, including the TGF-beta and AGE-RACE 
signaling pathway in diabetic complication. In tubule kidney samples, 7 hub-bottleneck genes (A2M, IFIH1, 
NFKBIA, PSMB8, TIMP1, VCAM1, and VWF) were identified. These genes also play a role in DKD-related 
pathways, including the NF-kappa B and TNF signaling pathways. In conclusion, this study identified DEGs 
involved in the pathogenesis of DKD, shedding light on the genetic mechanisms underlying this important 
complication of DM. 
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Abstract:  
Drug-resistant fungal infections are an emerging threat, especially for immunocompromised patients. With the 
advances in DNA sequencing, several databases with fungal genomic information have been created, such as 
FungiDB (omics database), MG-RAST (metagenomics database), Fungal Genome Initiative, and Mycology 
Antifungal Resistance Database (MARDy). Protein family databases are crucial to determine protein function 
in different organisms. The hidden Markov models (HMM) generate protein family profiles, improving the 
search for conserved domains. Interestingly, some HMM protein profiles are focused on antibiotic-resistance 
genes in bacteria (for instance, ResFams and AMRfinder). However, the protein profiles focusing on antifungal 
resistance genes are unavailable. In this study, we aimed to generate a novel protein family HMM specific for 
known fungal resistance genes. To find known fungal resistance genes, a spreadsheet containing species and 
genes related to drug resistance was obtained from MARDy. The gene IDs were used to retrieve the protein 
sequence of each gene in different species. Only drugs that had at least three sequences documented were 
selected to build the protein family HMM. The sequences were downloaded from NCBI on the same date. 
After that, the sequences were aligned using Muscle version 5.1. With the aligned sequences, the HMMs were 
generated using HMMER3 to build ResFungi. The same software was used to search for protein domains 
linked to known drug-resistance genes in fungi. Once the protein family HMM was generated, tests were 
performed with fungal species known to exhibit drug-resistance mutations (Candida albicans, Candida auris, 
and Cryptococcus neoformans). The protein sequences are related to resistance to: caspofungin, fluconazole, 
itraconazole, micafungin, and voriconazole. The protein domain search in C. albicans retrieved 3 candidate 
regions related to fluconazole resistance, 1 candidate region for voriconazole, and 1 for itraconazole. All 
regions found were consistent with mutations that confer resistance to these drugs. The regions found for C. 
auris were related to micafungin (3 regions), caspofungin (3 regions), and 1 candidate region related 
voriconazole, itraconazole and fluconazole resistance. Micafungin and caspofungin regions were consistent 
with mutations described in MARDy, the other 3 drugs are novel candidate regions related to resistance to 
voriconazole, itraconazole, and fluconazole. The regions found in C. neoformans were related to voriconazole, 
itraconazole, and fluconazole resistance (1 region for each drug). The fluconazole region is also consistent 
with a previously described one, while the other regions are candidates to be related to voriconazole and 
itraconazole resistance. In conclusion, ResFungi showed promising results to find known gene regions related 
to fungal drug resistance and show other candidate regions for resistance to other drugs. ResFungi is a powerful 
tool to help narrow down candidate gene regions related to fungal drug resistance. 
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Abstract:  
The Helmeted Manakin (Antilophia galeata) is an endemic passerine bird from the Brazilian central-southern 
plateau, belonging to the Pipridae family. It exhibits pronounced sexual dimorphism, with males displaying 
elaborate and colorful plumage, while females have simpler plumage. Contrary to some species in the family, 
which show communal leks, this species adopts solitary leks for courtship behavior, making it an essential 
model for studies on sexual selection. Mitochondrial genomes are widely recognized for their distinct 
characteristics, such as small size, absence of recombination, maternal inheritance, and high substitution rates. 
These properties can make mitogenomes a crucial tool for studies in phylogeography, molecular phylogeny, 
and species identification through barcoding. There are at least four orders of avian mitogenome genes. This 
phenomenon is associated with complete control region duplications, as observed in groups such as toucans 
and parrots. Some regions undergo continuous gene conversion between the duplicated control regions, which 
are evolutionarily stable. As a result, different orders of mitogenomes have independently emerged in birds 
through reversions or changes such as inversions and deletions during the evolutionary history of these groups. 
In this study, we assembled and annotated the mitogenome of A. galeata using paired-end sequencing reads 
(accession SRR12555345) from the Illumina platform, obtained from the Sequence Read Archives (SRA) in 
the NCBI database. We imported such data into the GalaxyEU platform. We used the NovoPlasty v4.3.1 tool 
to assemble the complete mitogenome with an A. galeata's cytochrome oxidase subunit I (COI) gene as the 
seed (accession MF359057). The assembly was conducted with the following parameters: read length = 151, 
insert size = 300, and k-mer = 39. Subsequently, annotation was performed using MITOS2 v2.1.3 on the 
Galaxy platform. The assembled mitogenome had a length of 17,248 base pair (bp) and followed the typical 
composition, containing 13 protein-coding genes (PCGs), 2 ribosomal RNAs (rRNA), 22 transfer RNAs 
(tRNA), and one non-coding region, known as a control region (CR). We observed a translocation of the tRNA-
Pro, ND6, tRNA-Glu, and a non-coding region, deviating from the conventional pattern observed in non-avian 
vertebrates. The arrangement found in this study formed the pattern: Cytb; tRNA-Thr; D-loop; tRNA-Pro; 
ND6; tRNA-Glu; tRNA-Phe; 12S rRNA, with a presumedly non-coding region between tRNA-Glu and tRNA-
Phe. These findings suggest that the genomic organization pattern for A. galeata follows the novel pattern 
found in some suboscine families, forest falcons, kestrels, and woodpeckers. This study represents the first 
comprehensive analysis of the A. galeata mitogenome, contributing to the species' taxonomy and providing 
evidence for phylogenetic resolution and further genomic studies. 
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Abstract:  
Loxosceles spp., known as brown spiders, are distributed in tropical and temperate regions of different 
continents. Accidents caused by these spiders are known as loxoscelism, and represent a public health problem 
especially in Brazil; according to Ministry of Health, 82.4% of cases happened in South, followed by Southeast 
with 10% of cases in the country. However, in last decade, Southeast had an increase of 17% in number of 
cases, what can indicate the possible beginning of an epidemic in this region. Loxosceles's venom is a complex 
mixture of proteins and toxins with biological activity, what made them responsible for the envenomation 
effect; major relevant components for this toxicity are: metaloproteases (MPs), hyluronidases, phospholipases 
and serineproteases. However, the pathophysiology of loxoscelism caused by L. similis is poorly understood, 
despite some research groups have demonstrated a very similar venom profile compared with medical interest 
species. In the present work, the Next Generation Sequencing (NGS) of L. similis venom gland was performed 
to identify and analyze the sequences of main venom components; NGS technique allows new transcripts 
description and the consolidation of partial peptide sequences previously described, mainly low expression 
level ones. The aim of this work was the discovery of new possible components with direct or indirect action 
in L. similis venom toxicity. A total of 36.282 trimmed and filtered contigs were obtained from venom gland 
NGS reads and subjected to analysis; among them, were found 4 new complete sequences of loxtox group of 
phospholipases and, for the first time in literature, were found: 1 complete sequence of phospholipase-A2, 12 
complete sequences of metalloprotease group, 8 insecticide neurotoxins and 1 hyaluronidase. NGS approach 
allowed the identification of new venom gland proteins from L. similis that can possibly represent relevant 
activity in envenomation physiology; the new loxtox proteins found, described previously as related to 
dermonecrotic activity, reinforce the relevance of this feature in accidents involving L. similis. The description 
of new toxins in this work promotes an initial understanding for the evolutive and functional knowledge of 
these components in envenomation, in addition to its relation with previously described components for other 
species, thus collaborating for a better understood of envenomation pathophysiology. Furthermore, this study 
reveals new perspectives and possible new targets for the development of specific treatment or bioprospection 
for other products. 
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Abstract:  
Mangroves and saline lakes are coastal ecosystems characterized by extreme conditions such as high salinity 
concentration and salinity variation, which select the microorganisms inhabiting these environments. Although 
fungi are poorly explored in these ecosystems, they play a crucial role in their maintenance. Some pathogenic 
fungi found in these ecosystems have the ability to cause diseases in plants, animals, and humans that come 
into contact with these areas. In 2022, the World Health Organization (WHO) released a list of 19 priority 
fungal species with health impacts, including genera such as Aspergillus, Cryptococcus, and Candida. 
Molecular techniques such as metagenomics allow for the study of the fungal community (mycobiome) present 
in a particular environment through genetic analysis. Understanding the fungal diversity in mangroves and 
saline lakes is relevant to understanding the diversity and function of pathogenic fungi, their interaction with 
the ecosystem, and the implementation of preservation measures for these environments threatened by human 
activity. The objective of this study was to investigate the mycobiome of pathogenic fungi in the mangrove 
and saline lake in Las Calderas city, Dominican Republic, encompassing their diversity and effects on human, 
animal, and plant health. The methodology included the collection of two soil samples from the mangrove and 
three water samples from the saline lagoon. DNA was extracted using a commercial kit, fragmented for the 
construction of a genomic library, and metagenomically sequenced using a shotgun approach on the Illumina 
platform. Read quality was assessed using the FastQC program, followed by trimming using the Trimommatic 
program, and taxonomic classification using the Kraken2 program. Taxon abundance was visualized using the 
Pavian program, and diversity analyses were conducted using the Microeco package in the R language. 
Taxonomic results revealed that the phylum Ascomycota was the most prevalent (88%), followed by the 
phylum Basidiomycota (12%), in both the mangrove and saline lake, as described in the literature. In total, 48 
genera were identified in the two ecosystems, including the following pathogenic taxa: Fusarium (8.3%), 
Aspergillus (7.8%), Candida (2.4%), Penicillium (1.2%), and Cryptococcus (1.8%), associated with infections 
in humans and animals. At the species level, the following were identified in both ecosystems: Candida 
albicans, Candida glabrata, Candida tropicalis, Cryptococcus neoformans, Cryptococcus gattii, Aspergillus 
fumigatus, and species of the Fusarium genus, revealing the diversity of the mycobiome of pathogenic fungi, 
including species belonging to the WHO's priority group with health impacts, with the potential to infect 
humans and animals. In conclusion, this study identified the mycobiome of pathogenic fungi present in the 
mangrove and saline lagoon of Las Calderas city, Dominican Republic, which had not been explored before, 
demonstrating the importance of the mycobiome of pathogenic fungi for biodiversity conservation, ecosystem 
preservation, and protection of human and animal health in the region. 
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Abstract:  
A polyalcohol with sweetening qualities comparable to sucrose with fewer calories, xylitol has uses in the food 
and healthcare industries. The biotechnological reduction of xylose to xylitol offers a potentially better 
alternative both at the energy level and at the cost of the process. Yeasts, particularly those from species 
Candida sp., can reduce xylose as a carbon source to xylitol. Numerous metabolic engineering techniques have 
been investigated recently to modify important enzymes and improve xylitol synthesis. In this work, the 
genome of a native Colombian isolate of the yeast Candida tropicalis strain IBUN-090-03567, which has 
interesting properties both in the consumption of pentoses and xylitol production, like other native isolates 
yeasts such ascandida guilliermondiiFTI20037. Initially, genomic DNA was sequenced by PacBio RS II 
technology with two SMRT cells using P6-C4 chemistry. The Canu v1.8 assembler was used, and a polishing 
process was performed with Racon v1.4.16. Additionally, an analysis was made to eliminate duplicate regions 
within the assembly. After, the scaffolding process was carried out with the LINKS v1.8.7 and RagTag v2.1.0 
tools. For quality tests of assembly QUAST v 5.0.2 and BUSCO software were used. Genomic comparisons 
were made using the D-genies tool against different genomes of C. tropicalis. The prediction of CDS was made 
with MAKER v3.01.03 using protein and transcript evidence associated with the assembly of genomes and ab 
initio gene predictors. For the functional annotation, the sequences obtained previously from the structural 
annotation were aligned using the BLASTX tool with the NCBI RefSeq protein database and eggnog-mapper. 
The Canu assembler obtained 7 scaffolds from RagTag, 2,857,244bp for the longest scaffold, 14,823,484 bp 
for the total genome size, 33.48% for GC percentage and N50 value was 2,516,154. Based on the results 
obtained between the scaffolders, both reached a percentage of orthologs of 95%, likewise, the percentage of 
fragmented genes was 2.2%, there was a minimal difference in the percentage of missing genes for Ragtag 
was 2.3% and for LINKS it was 2.2%. For the structural annotation, 6666 genes were obtained, 189 transfer 
RNAs and rRNAs genes from the 5S, 5.8S, 18S and 28S regions were determined. For systematic annotation 
the assignment of EC numbers more than 90% of the genes that were missed assigned a metabolic function 
were classified with at least one EC number, 24 genes were to be multiclass, EC of different classes: 56 
multifunctional, 466 partials; 474 were also identified oxidoreductases, 415 transferases, 278 hydrolases, 83 
lyases, 46 isomerases, and 83 ligases; it was identified that more than one gene was associated with the same 
EC number, which in many cases consists of subunits of the same multimeric enzyme. Additionally, the genes 
associated with the xylose metabolization pathways and that are related to the production of xylitol were 
identified. This information makes it possible to elucidate the metabolites and reactions that are essential for 
its growth EC of different classes: 56 multifunctional, 466 partials; 474 were also identified oxidoreductases, 
415 transferases, 278 hydrolases, 83 lyases, 46 isomerases, and 83 ligases; it was identified that more than one 
gene was associated with the same EC number, which in many cases consists of subunits of the same 
multimeric enzyme. Additionally, the genes associated with the xylose metabolization pathways and that are 
related to the production of xylitol were identified. This information makes it possible to elucidate the 
metabolites and reactions that are essential for its growth EC of different classes: 56 multifunctional, 466 
partials; 474 were also identified oxidoreductases, 415 transferases, 278 hydrolases, 83 lyases, 46 isomerases, 
and 83 ligases; it was identified that more than one gene was associated with the same EC number, which in 
many cases consists of subunits of the same multimeric enzyme. Additionally, the genes associated with the 
xylose metabolization pathways and that are related to the production of xylitol were identified. This 
information makes it possible to elucidate the metabolites and reactions that are essential for its growth which 
in many cases consists of subunits of the same multimeric enzyme. Additionally, the genes associated with the 
xylose metabolization pathways and that are related to the production of xylitol were identified. This 
information makes it possible to elucidate the metabolites and reactions that are essential for its growth which 
in many cases consists of subunits of the same multimeric enzyme. Additionally, the genes associated with the 556
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xylose metabolization pathways and that are related to the production of xylitol were identified. This 
information makes it possible to elucidate the metabolites and reactions that are essential for its growth 
Palavras-chave: candida tropicalis; genome sequencing; xylitol; ;  
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Abstract:  
Small Open Reading Frames (sORFs) are widespread and usually random genomic sequences of 100 codons 
or fewer which are traditionally disregarded in genome annotations as junk DNA. However, recent evidence 
shows that part of sORFs encode highly conserved and essential micropeptides, being also a basis for de novo 
gene birth. Unfortunately, the discovery of functional sORFs is still a methodological challenge due to their 
small size and high cost of experimental screening. In this study, we performed a low-cost and evolutionary-
based method for discovery and characterization of putative sORFs in the model beetle and agricultural pest 
Tribolium castaneum. In the first phase of the study, we used multiple comparative filters seeking for hints of 
evolutionary conservation, transcription and translation. We used BLASTp with altered parameters for small 
sequence identification; thus, the input sORFs had their amino acid sequences predicted prior analysis. We 
also used tools from EMBOSS, SAMtools, BEDtools and in-house scripts. First, the intergenic sORFs of T. 
castaneum and other beetle species were compared. Then, the matching sequences were compared with the 
sORFs extracted from T. castaneum Refseq transcripts. Finally, the resulting sequences were compared with 
the sORFs extracted from all species RNAs available on NCBI database, following a taxonomic tree 
organization. We compared the final pool of putative sORFs against translated sORFs from Swiss-Prot and 
Ribo-Seq databases. We also submitted reverse sORFs to the filters to assess their stringency against aleatory 
sequences and adjust the parameters. The second phase of the study was the large-scale computational 
characterization of genomic, transcriptional, structural and functional patterns of the putative sORFs. We used 
several programs, including Psipred, Falcon2, InterProScan, EMBOSS tools, E-Utilities, Jim Kent's Utilities 
and in-house scripts. We also performed the manual annotation of each putative sORF transcript following a 
new sORF classification published by our group. A pool of 454 putative sORFs were detected, with an average 
length of 58 codons; the smallest sequence has 12 codons. Of those, 167 sORFs are conserved in Insecta, 85 
in Arthropoda, 39 in Eukarya and 6 are shared with Bacteria. Regarding sORF classes, 78 sORFs were 
encountered in transcripts annotated as long non-coding RNAs and 156 small isoforms originated by different 
mechanisms, such as alternative promoter transcription and alternative splicing, were also found. Of the 454 
putative sORFs detected, 41 contain small orthologs with experimental evidence of translation supported by 
Swiss-Prot and Ribo-Seq data. Another important result was the creation of the deeptech startup ORPHOMA, 
which is supported by the Startup-Rio FAPERJ program and seeks to develop new sustainable products for 
the agricultural and pharmaceutical industries through the sORF exploration of insects. Thus, the wide 
spectrum of conservation of several sORFs directs to the most fundamental hint of functionality; thereby, 
evolutionary screening and feature categorization are fruitful complementary strategies for sORF exploration. 
This hidden proteome is now a promising source of opportunities for basic and applied sciences. The next 
phase of this six-year project is to understand the role of neutrally evolving sORFs in de novo gene birth during 
insect adaptive radiation. 
Palavras-chave: small ORF; smORF; gene prediction; comparative genomics; molecular evolution 
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Abstract:  
Probiotics are microorganisms that when administered in adequate dosages, promote some health benefits. In 
recent times, research lines involving probiogenomics have been highlighted in the scientific community for 
presenting meaningful results for the prevention and treatment of diseases such as depression, mucositis, spinal 
cord injury, inflammatory syndromes, and avitaminosis, among others. The fact is that probiotic 
microorganisms are currently in the spotlight due to their immunomodulatory properties and their antagonism 
to classic pathogens. However, still, insufficient knowledge is available about the complex mechanisms 
involved in the processes related to probiosis. Even less is known about the specific genes that carry the 
responsibility for the beneficial effect provided by bacteria classified as probiotics. This fact in particular 
creates an important problem. Since, within genomics sometimes key genes for a specific phenotype are 
considered to infer ontology and presence, the inexistence of a gene database related to probiosis hinders 
comparative analyses and makes the standardization of a consolidated gold standard methodology for 
probiogenomics unfeasible. Considering this issue, this work aims to build a database containing genes related 
to the probiotic effect of lactic acid bacteria through computational methods. For this purpose, the following 
pipeline will be used: (I) extract fasta files of all lactic acid bacteria available on the NCBI platform; (II) all 
genomes will have annotation standardized through the PROKKA tool; (III) the proteome of all sequences will 
be extracted using an in house script; and (IV) obtain the orthology of both datasets. As partial results, a 
representative protein and coding sequences dataset was constructed that contains genes related to adhesion, 
immunomodulation, stress response and hypothetical proteins. From future perspectives, it is expected to 
characterize the obtained genes at the functional level, and finally enrich the final database by adding new 
bacterial genera to the probiotic analysis. 
Palavras-chave: Probiotics; Database; Lactic acid bacteria; ;  
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Abstract:  
One of the big questions within microbial genomics and mobilomics is the prediction of mobile genetic 
elements. Among the known elements, one of the most striking is the presence of genomic islands (GI). These 
are fragments of DNA greater than 8kb and characteristics divergent from the general molecular patterns of 
the central genome. In general, GI have as function genetic factors dispersion and maintenance of the microbial 
adaptive advantage, being sometimes responsible for resistance events, increase of virulence and/or 
improvement of the host adaptability. Considering the importance of this type of factor, some programs have 
been developed to predict the presence and location of GI in sequences coming from microorganisms. 
However, there are severe scalability problems in the known programs that have worsened with the constant 
advances in sequencing technologies. Sometimes, simultaneous analysis of multiple genomes is required, but 
the predictors can handle a very limited amount of data. With this problem in mind, the Genomic Island 
Prediction Software 2 (GIPSy2) was developed. It's a pipeline that updates the methods proposed by its 
previous version (GIPSy) in order to improve its accuracy, customization and scalability. Methodologically, 
GIPSy2 considers the following factors to perform the prediction of islands and their content: GC content 
deviation; codon usage deviation; presence of transposases; presence of flanking tRNAs; absence in a reference 
genome. The obtained data are summarized by using 5 different mathematical and probabilistic methods 
available to the user's choice. The first method is called soft model, being the classical model presented by the 
initial version of GIPSy. In it, a region is considered a putative island if the sum of the scores of the minimal 
features mentioned above is higher than the average of the features presented by the genome of interest. The 
second method is called the hard model, and considers a region to be an island if it has absolutely all the 
minimum features to be considered an island. The third method is based on Principal Component Analysis 
(PCA), and considers a region to be a putative island if the sum of its statistical variance summarized in a 
normalized score value is greater than the cut-off value defined by the user. The fourth method is based on 
linear regression and considers a region to be a putative island if the score value obtained is greater than the 
cut-off value defined by the user. The fifth method is based on Multi Layer Perceptron Regression (MLPR). 
In a case study, GIPSy2 was able to predict successfully 15 GI in Acinetobacter baumannii AYE (a strain 
known by it's genomic plasticity), and 27 GI in Escherichia coli K-12. Finally, we conclude that GIPSy2 is an 
current implementation update of the island prediction method, and brings a great advance for genetic mobility 
analysis. Additional trial studies have been done to evaluate the potential of GIPSy2, but as perspectives new 
assays are designed to verify and ensure the improvements proposed by this work. 
Palavras-chave: mobilomics; genomic plasticity; bacterial genomics; pathogenomics; adaptability 
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Abstract:  
Oil spills and industrial oily residues pose significant environmental risks. Physical-chemical treatment 
methods are generally inefficient and costly. Thus, bioremediation, through bioaugmentation employing 
degrading microorganisms, is a promising eco-friendly approach. In this study, we describe the 
biotechnological potential of bacterial consortium for bioremediation. The four microorganisms investigated 
in this study, identified as Acinetobacter baumannii, Bacillus velezensis, Enterobacter asburiae, and Klebsiella 
pneumoniae, were isolated from two environmental samples: crude oil (Santos Basin - Rio de Janeiro) and 
production water (effluent treatment station - RN). Biochemical assays of all isolates were conducted using 
the BD Phoenix™ M50 system. The isolates were cultured in LB medium and then transferred to BH medium 
enriched with 1% crude oil, with growth measurements taken every 48 hours. The isolates were tested for their 
growth capabilities in aliphatic (hexacosane and hexadecane), monoaromatic (toluene and xylene), and 
polycyclic aromatic hydrocarbons (PAHs - anthracene, phenanthrene, naphthalene, pyrene, and fluorene). Oil 
and grease content analysis was also performed. Moreover, all four isolates exhibited positive reactions to the 
2,6-DCPIP indicator, with over 60% oil degradation. In addition, two isolates show biosurfactant production, 
three isolates produce esterase, and four produce lipase. The whole-genome sequencing of each bacterium was 
performed. After preprocessing, high-quality DNA sequences were subjected to genome assembly using 
Spades v3.14.0, followed by annotation with Prokka. Genome analysis of the four strains was conducted to 
compare gene content variations with publicly available reference genomes and enrichment of degradation 
genes was observed in our environmental isolates. The four isolates were combined to form a consortium, 
which was tested in bioremediation assays in microcosms. The efficiency of hydrocarbon biodegradation by 
the microbial consortium in petroleum and various industrial residues was evaluated, and a significant decrease 
in oil and grease content was observed. The microbial consortium was cultured on petroleum or glucose 
substrates, total RNA was extracted at three points of the growth curve, and metatranscriptome sequencing 
was performed to identify the genes differentially expressed. Metatranscriptomic analysis revealed 
complementarity in gene expression related to xenobiotic degradation, validating the selection of strains. The 
taxonomic analysis of the obtained reads reveals a predominance of transcripts attributed to the isolate A. 
baumannii. Compared to cultivation in the presence of glucose, in oil as a carbon source, the upregulated 
subsystems were NADH ubiquinone oxidoreductase, protein degradation, biofilm adhesion biosynthesis, 
multi-subunit cation antiporter, cytochrome bo ubiquinol oxidase and succinate dehydrogenase and fumarate 
reductase. Considering the hydrocarbon degradation pathways, xenobiotic metabolism by cytochrome P450 
and the degradation of chloroalkanes and chloroalkenes, aromatic compounds, and naphthalene were the 
pathways most expressed in oil cultivation. The expression of genes related to the degradation of 22 toxic 
compounds, considered a priority by environmental regulatory agencies, was identified. These results validate 
this consortium's potential for bioremediation as a solution to mitigate the detrimental effects of hazardous 
hydrocarbon pollution. 
Palavras-chave: Genomics; Metatranscriptome; Hydrocarbon degradation; Microbial consortium; 
Bioremediation 
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Abstract:  
Bioluminescence is the light emission phenomenon by living organisms as the result of the oxidation of a 
substrate (luciferin) by an enzyme (luciferase). In bioluminescent fungi, the continuous emission of green light 
is the consequence of enzymatic reactions in the so-called Caffeic Acid Cycle (CAC). Initially, caffeic acid is 
converted into hispidin in a reaction catalyzed by hispidin synthase (HispS), a type III PKS (Polyketide 
Synthase) enzyme. The hydroxylation of hispidin yields the fungal luciferin, 3-hydroxyhispidin, in a reaction 
involving NADPH or NADH, O2, and the enzyme hispidin 3-hydroxylase (H3H). The further oxidation of the 
fungal luciferin by the luciferase (Luz) results in a high-energy intermediate, which is subsequently 
decomposed, yielding light emission, CO2 and the oxyluciferin caffeylpyruvic acid. Later, the oxyluciferin is 
recycled into caffeic acid by the caffeylpyruvate hydrolase (CPH). This biochemical pathway was completely 
elucidated with the participation of our group using the fungus Neonothopanus nambi. A closely related 
species, the coconut flower mushroom (N. gardneri), occurs on the bark of living babaçu palms (Attalea 
speciosa) in the Maranhão Babaçu Forest (Northeastern Brazil). Due to the fast and predictable mycelium 
growth, easy laboratory manipulation, and exceptionally intense luminescence from either mycelium or 
basidiomes, our group has been using N. gardneri as a model to understand the biochemical aspects of the 
fungal bioluminescence. For instance, by monitoring the activity of specific enzymes and the output of light 
in mycelium grown in circadian conditions, it has been demonstrated that the bioluminescence of this species 
is under the control of a temperature-compensated circadian clock. However, lack of a reference genome for 
this organism has been limiting some studies, as the identification of clock genes and the genetic elements 
regulating the CAC genes. To overcome this issue, we isolated DNA samples from the bioluminescent 
mycelium to perform the sequencing and de novo assembly of the N. gardneri genome. After the quality control 
steps, the DNA library was built using the Illumina TruSeq Nano DNA Library. DNA sequencing was 
performed at the NovaSeq6000 platform (Illumina), producing 90M of 150bp paired end reads. Read quality 
was assessed with fastQC and the contaminants were removed by using the kraken2. Final assembly was 
performed using the ABySS (k=120 and kc=3). CAC cluster was identified with the BLASTn tool using N. 
nambi genes. N. gardneri genome size was estimated in 48.69 Mbp with a N50 = 71,615 bp. CAC genes were 
found at the same cluster and in the same strand, except for the gene luz. The gene hisps is the largest one 
(6,013 bp) and contains a 5,073-bp long coding sequence (CDS), comprising 17 exons; followed by h3h (1,670 
bp), with a 1,251-bp long CDS composed by 8 exons; cph (1,357 bp), which contains a 966-bp long CDS with 
6 exons; and luz, (851 bp), with a 792-bp long CDS interrupted only for one intron. In this scenario, the de 
novo assembly of N. gardneri genome offers a valuable and reliable genetic resource to be explored in further 
studies focusing on the evolution, molecular regulation, and metabolic interconnections of the CAC pathway. 
Palavras-chave: Agaricales; bioluminescence; CAC; circadian rhythm; Omphalotaceae 
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Abstract:  
The Klebsiella genus is composed of Gram-negative, aerobic, and facultative anaerobic, catalase-positive, 
oxidase-negative, non-mobile, and enterobacteria-resistant to carbapenems. They are commonly found in a 
variety of environments, including soil, water, plants, and the gastrointestinal tract of humans and animals. In 
plants, they are normally established as endophytes and are active in nitrogen fixation. The first strain of 
Klebsiella michiganensis was initially misclassified as Klebsiella oxytoca, when this species has a close 
proximity, in that it has 99% nucleotide sequence identity with the 16S rRNA gene sequence. In Pernambuco, 
Brazil, a cabbage phytopathogen was identified as K. oxytoca, named CCRMKO592, and showed a close 
relationship with strains of K. michiganensis. After the presentation of this microorganism, our research team 
performed phylogeny and phylogenomic analyses, which indicated that this pathogen was possibly 
misclassified and belongs to the species K. michiganensis.This work aimed to present a comparative genomic 
profile between the strain CCRMKO592 and all the complete genomes of K. michiganensis present in NCBI, 
as well as to observe if the genomic islands found in this strain are present in the other strains of this species. 
For the execution of this work, the genomic islands of the studied strain were identified from the GIPSy tool, 
we used only the genomic islands (normal/strong), and the genome of K. oxytoca AR380, a non-pathogenic 
strain, was used as reference. After obtaining the genomic islands, they were plotted these data in the respective 
genomes using the BLAST Ring Image Generator tool. The results showed a total of 17 islands 
(normal/strong). Among them, 11 are pathogenicity islands (PAI), such as four symbiosis islands (SI), one 
resistance island (RI) and one metabolism island (MI). We observed that some islands are unique to the 
CCRMKO592 strain, namely PAI 8, PAI 9 and PAI 11. Others are present in a few other strains such as PAI 
5, PAI 6, PAI 7 and PAI 10. And the other islands are conserved in all or most strains. With these results, this 
work concludes that the number of genomic islands present among K. michiganensis strains is of concern, 
since it is a species little studied in the scientific community, the probability that these islands are passed on 
by horizontal transfer is high, thus providing other species with critical characteristics. Thus, more studies 
related to this species, focusing on its genomic characteristics is of utmost importance for society and the 
scientific community. 
Palavras-chave: Bioinformatics; genomics; resistance; pathogenicity; phytopathogenic 
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Abstract:  
Polyploidy, characterized by the presence of multiple sets of chromosomes, is a significant evolutionary 
mechanism in plants. The genus Psidium, belonging to the Myrtaceae family, exhibits recurrent 
polyploidization events, particularly in fleshy-fruited taxa. Psidium cattleyanum Sabine, commonly known as 
araçá, is a neotropical fruit cultivated worldwide. It represents a valuable genetic resource for breeding 
programs and medicinal applications. Notably, P. cattleyanum exhibits a polyploid complex, with varying 
chromosome numbers ranging from 2n=3x=33 to 2n=12x=132. These ploidy differences can result in 
morphological, anatomical, and molecular variations, which are crucial mechanisms driving plant speciation 
and diversification. In this study, we applied DArTseq genotyping to analyze the genomes of P. cattleyanum 
with DNA content values ranging from 3.31 to 7.03 picograms. DArTseq generates two types of data: SNP 
and SilicoDArT (http://www.diversityarrays.com/). The former is the nucleotide polymorphisms found in the 
tag sequences and the latter is the presence/absence variation of the tag sequences. Using both types of data, 
we clarified the extent of genomic similarity among cytotypes of P. cattleyanum. Gene ontology analyses 
revealed that genes associated with low ploidy levels were implicated in central processes such as ATP binding, 
transport, and activity. Conversely, genes associated with higher ploidy levels were enriched in pathways 
related to plant-pathogen interactions, suggesting their regulatory role in adaptive traits of Psidium. 
Additionally, we explored the relationship between polymorphisms and terpene variability in essential oils of 
P. cattleyanum, providing insights into diverse chemotypes found among different cytotypes. This 
investigation expands our understanding of genome ploidy in natural, managed, and disturbed environments 
under changing climates and new stresses, facilitating trait-based molecular breeding efforts. The consistency 
of the outcomes of this study with previous reports and the flexibility of DArTseq genotyping make this marker 
system suitable for routine applications to analyze plant genomes. 
Palavras-chave: SNPs; araça; genome; ;  
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Abstract:  
The genus Bacillus is characterized by Gram-positive bacilli, catalase-positive, facultative aerobic, and spore-
forming bacteria, where the latter provides an advantage in their survival and extends the period of 
effectiveness. Species of this genus are related to antimicrobial and antifungal activities by their secondary 
metabolites. Moreover, the strains harbor genes that encode bioactive compounds like vitamins and GABA, 
which functions as an inhibitory neurotransmitter in the central nervous system and is related to the regulation 
of neurological and psychological systems. In addition, they have genes related to immunomodulation, anti-
inflammatory cytokine production, as well as metabolic regulation such as cholesterol-lowering and amino 
acids production. Resistance to gastrointestinal tract related stresses and absence of resistance genes, virulence 
genes, and toxic products are also observed. Many studies have shown their use in plant control, but little is 
known about the use of specific strains as potential probiotics. Bacterial spore forms are potential targets for 
probiotics, as shown in studies using probiotics in the human diet for diseases and infections on the 
gastrointestinal tract, and other applications like in animal feeds. This work aims to identify and characterize 
isolated strains of Bacillus as potential probiotics. Initially, Bacillus isolates were sequenced using the Illumina 
HiSeq platform, and 04 samples were assembled and annotated. To perform phylogenomic analysis DNA-
DNA hybridization was performed, to verify the species of the isolates. Average Nucleotide Identity was used 
to identify similarities between homologous regions of two genomes, followed by the construction of a 
phylogenomic tree and pangenome analysis to elucidate the phylogenomic relationships between Bacillus 
strains, using bioinformatics tools, in addition to making in silico analysis of these isolates to perform 
probiogenomics. The species of the strains will be identified, and future analyses will be carried out, where 
more in silico analyses and later in vitro and in vivo analyses will also be performed to characterize the 
probiotic profile of the isolated Bacillus strains. 
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Support / Acknowledgment  
Universidade Federal de Minas Gerais Universidade Federal do Triângulo Mineiro FAPEMIG 
CAPES 

 

565

BIOINFORMÁTICA
APLICADA ÀS ÔMICAS



VIRTUAL SCREENING OF MOLECULES SIMILAR TO BEMCENTINIB AS 
POTENTIAL INHIBITORS OF THE HOMOSERINE DEHYDROGENASE PROTEIN OF 
THE FUNGUS PARACOCCIDIOIDES BRASILIENSIS 

 
Eliete Costa da Cruz 1; Marcos Jessé Abrahão Silva 2; Gabriel Albuquerque Xavier 1; Andrei Santos 
Siqueira 1; Evonnildo Costa Gonçalves 1 
1. . Universidade Federal do Pará; 2. . Instituto Evandro Chagas 

 
Abstract:  
Paracoccidioidomycosis (PCM) is a systemic granulomatous disease endemic in Latin America, with a chronic 
course and high disabling power, caused by fungi of the genus Paracoccidioides, such as Paracoccidioides 
brasiliensis. High doses of antifungals, lengthy treatments, and adverse effects are factors that lead to a high 
dropout rate, thus allowing chances of relapse and the emergence of resistant strains. In this sense, there is a 
need to discover new pharmaceutical targets and the homoserine dehydrogenase (HSD) (EC 1.1.1.3), an 
enzyme from the aspartate metabolic pathway found in fungi and plants could be a potential target. In our 
previously published article, an in silico investigation in search of possible inhibitors of Paracoccidioides 
brasiliensis HSD (PbHSD) demonstrated that the drug Bemcentinib was the molecule that exhibited the best 
molecular interaction with the receptor. However, this drug is applied for the treatment of tumors, and has 
biological interactions that are not relevant for the treatment of PCM, since it interacts with the protein tyrosine 
kinase AXL. The aim of this present study is to find molecules similar to Bemcentinib that have higher 
interaction with PbHSD. This is an in silico research, where the primary sequence of PbHSD was acquired 
from the Genbank database, the Pb18 strain (NCBI ID: EEH44374.1) and the homology modeling of PbHSD 
was made by the SWISS-MODEL software, with model validation by Ramachandram plot, QMEAN score 
and VERIFY3D, and the crystallized structure of AXL was used for comparison (5U6B). This comparative 
search was carried out in the PubChem database with the Tanimoto threshold at 90%, and 200 molecules were 
found, which made up the final database for the virtual screening on the MTiOpenScreen server, conducting 
triplicate analysis in two recipients (PbHSD and AXL). The selected molecules were submitted to the 
SwissTargetPrediction server, which has a method for predicting protein targets in the human body based on 
a principle of similarity. As a result, the model was validated with 91.44% of the residues in favoured regions 
in the Ramachandran plot, QMEAN indicated a local quality of -1.76, and VERIFY3D had 95.81% within the 
mean score. From the triplicate results, the 50 best molecules that interacted with the active site of PbHSD 
were compared. These molecules were then compared with the results from ALX, and 5 molecules that 
exhibited higher affinity with PbHSD were selected. These molecules were subjected to the 
SwissTargetPrediction server, and molecules with the lowest probability of interaction with ALX and other 
human proteins were chosen. The best molecules were the ones with Pubchem codes: 67104296, 44609126, 
and 66694944, with probabilities of 10%, 11%, and 13% of interacting with ALX, respectively. Promising in 
vitro assays involving HSD have been studied for various strains of Candida and Cryptococcus. In that regard, 
through in silico methods, this study conducted an initial screening of possible new molecules with the 
promising results for the inhibit the PbHSD enzyme. These molecules still require validation through 
experimental assays or more advanced computational methods. This study aims to bring a new perspective to 
the understanding of this disease, as it is a condition that requires further advancements to improve the quality 
of life for patients. 
Palavras-chave: Paracoccidioides brasiliensis; Computational Biology; Drug Therapy; Homoserine 
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Abstract:  
The field of molecular biology has been challenged by the Tsunami of data generated in the last decades. There 
is an urge to implement scalable methodologies to transform molecular data into actionable knowledge. 
Workflow automation might support this task by providing reproducibility, increased efficiency, error 
reduction, scalability, and simplifying complex and recurring tasks. In this context, we identified a lack of 
updated workflows to analyze Circular RNAs (CircRNAs), an understudied class of RNA molecules with 
diverse regulatory functions, and a scarcity of studies to determine the involvement of CircRNAs in the 
molecular pathophysiology of Thyroid cancer. The dysregulation of the thyroid, a gland responsible for 
hormone release and regulation of the endocrine system in the human body, might result in excessive or 
insufficient hormone concentrations, which can lead to various health problems, including cancer 
development. Thus, this study aims to develop a fully automated workflow for conducting differential 
expression analysis of circRNAs. To achieve this, we are developing a workflow based on the Workflow 
Description Language (WDL). This open-source language facilitates the definition of complex analysis tasks, 
workflow orchestration, and parallel execution. Ultimately, the workflow will encompass automated quality 
control routines for RNA-Seq analyses, differential expression analysis, and annotation of circRNAs. Besides 
that, this approach will automate data acquisition and submission processes for NGS data generated in the 
laboratory and from public repositories. To validate our analysis pipeline, we analyzed a public dataset 
encompassing three pairs of Papillary thyroid cancer (PTC) and paracarcinoma tissues that underwent thyroid 
cancer surgery. We identified eight circRNAs differentially expressed, two up-regulated and six down-
regulated. Of those, two are novel circRNAs located on genes PSMA3-AS1 and HCP5B that were not 
previously associated with PTC disease. In the following steps, we will implement resources to integrate the 
results of CiriQuant, CirCompara2, and CircExplorer3 tools for the differential expression analysis and 
implement routines to annotate the CircRNAs. Furthermore, we will analyze three additional public datasets 
of PTC to corroborate the results presented in this study. 
Palavras-chave: Thyroid cancer; Workflow; CircRNA; RNA-Seq; Automated 
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Abstract:  
Circular RNAs, also known as circRNAs, are long non-coding RNAs derived from "backsplicing", a process 
occurring during alternative splicing of pre-mRNA. These molecules play important and varied roles in gene 
expression regulation, primarily by sequestering small non-coding RNAs (sponging), specifically microRNAs, 
and RNA-binding proteins (RBPs). CircRNAs are abundant in mammals and show cell- or tissue-specific 
patterns of expression. They are highly stable, conserved, and abundant in bodily fluids, suggesting that they 
may serve as potential biomarkers for various diseases. Studies have demonstrated that several circRNAs are 
involved in the cellular differentiation process of mesenchymal stem cells (MSCs). In this context, this study 
aimed to investigate the expression of circRNAs in in vitro induced chondrocyte cells. MSCs were cultured 
and maintained in appropriate medium and were induced to differentiate into chondrocytes using the 
commercial StemProTM Chondrogenesis Differentiation Kit (ThermoFisher Scientific). After these steps, total 
RNA isolation, cDNA synthesis, qPCR, and circRNA sequencing were performed. For this study, a search was 
conducted in the database for circRNAs expressed in human chondrocyte and MSC samples. Through qPCR 
and sequencing, two different circRNAs were identified in MSCs subjected to chondrogenic induction: 
hsa_circ_0001445 and hsa_circ_0000284. The latter showed higher expression in MSCs undergoing 
chondrogenic differentiation. Analysis of Sanger sequencing data from control and differentiated MSCs, when 
aligned using the Basic Local Alignment Search Tool (BLAST), allowed determination of the same gene of 
interest, SMARCA5/hsa_circ_0001445, and HIPK3/hsa_circ_0000284 in humans, as well as the backsplice 
junction regions of the analyzed circRNAs. Thus, the data suggest that circRNAs may be differentially 
expressed in MSCs and act as important modulators of the MSC differentiation process into chondrocytes. 
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Abstract:  
Insects, particularly the social ones, serve as important model organisms especially due to their diversity of 
habitats and lifestyles. The chemosensory system and its underlying genes (called CRGs - Chemosensory 
Related Genes) play a crucial role in biological interactions, by receiving, metabolizing, and responding to 
external stimuli. Recent advances in genetic sequencing have been making it possible to comprehensively 
explore and accurately identify specific gene groups and families, such as the CRGs, in terms of their structure, 
composition, and evolution. Given the importance of CRGs in the individuals' communication, it is expected 
that these genes may exhibit differences in expression or even in its presence/absence in the genomes of 
organisms with different social behaviors. This study focuses on the genomic prospection of CRGs in three 
bee species with different levels of social organization: Apis mellifera (highly eusocial), Bombus terrestris 
(primitively eusocial), and Tetrapedia diversipes (solitary). The aim was to conduct a survey on the CRG genes 
in these three species, with the objective of understanding their number and composition. Genomic data from 
public databases (B. terrestris and A. mellifera) and laboratory-generated data (T. diversipes) were used for the 
analysis. Five well-described chemosensory gene families were chosen for this study: odorant receptors (ORs), 
gustatory receptors (GRs), ionotropic receptors (IRs), odorant-binding proteins (OBPs), and soluble 
chemosensory proteins (CSPs); A search was conducted in Hymenoptera public genetic data to find these 
genes, and once founded, a dataset was compiled for each CRG family. The genomes' annotations were then 
blasted against each CRG dataset using a blast algorithm to find corresponding sequences, considering a 
minimum similarity threshold. The sequences with the most significant blast hits were selected. Following 
that, a quantitative analysis of the data was performed. The results of the analysis revealed the presence of the 
following numbers of CRGs in each species: in A. mellifera, 177 ORs, 14 GRs, 10 IRs, 21 OBPs, and 6 CSPs; 
in B. terrestris, 166 ORs, 24 GRs, 11 IRs, 23 OBPs, and 5 CSPs; and in T. diversipes, 151 ORs, 17 GRs, 14 
IRs, 20 OBPs, and 4 CSPs. Although variations in the number of genes were observed among the different 
gene families and species, these differences were not significant enough to determine which families are 
specifically associated with different social organization levels. These results suggest that, despite some 
variations, the overall number of genes is quite similar in the three species. This conservation in gene numbers 
is likely due to their essential functions in important processes, regardless of the species' social organization. 
Furthermore, the gene number distribution within each CRG family suggests a pattern within the Hymenoptera 
order, particularly when compared to the literature. This observation supports the hypothesis that these genes 
play a fundamental role in bee communication processes. Additionally, transcriptomic and proteomic data 
could provide further insights into this process, enhancing the understanding of it. 
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Abstract:  
The use of Overall Genomic Relatedness Indexes (OGRIs) for prokaryotic species delineation demonstrated 
their potential for bacterial taxonomy. Here, we used average aminoacid identity (AAI) to identify clusters of 
potential new genera on the Paenibacillaceae family, while proposing a reference sequence selection for genus 
comparison. 526 genome sequences from 12 genera of the Paenibacillaceae family were compared with an all-
against-all AAI analysis. Using an AAI cutoff of 62, we generated 12 cluster groups using the ProKlust R 
package. An MLSA phylogenetic tree was constructed to corroborate the genomic analysis findings. Clusters 
with low pairwise AAI scores within the group were subdivided, with each group or subgroup having their 
reference sequence selected. Most genera within the family were properly isolated both on the phylogenetic 
tree and on the clusters, nevertheless Paenibacillus sequences were found on 6 different clusters (Groups 5,6 
and 8-11). Groups 8-11 were formed exclusively by Paenibacillus sequences, with Group 8 being subdivided 
into three smaller subgroups. Group 6 which included all Fontibacillus sequences was subdivided into four 
subgroups, three of them highly interconnected. Group 5 with Thermobacillus and Cohnella sequences were 
subdivided into one group with all Cohnella sequences and another with the Thermobacillus and Paenibacillus 
sequences. The majority of members from a group or subgroups showed AAI values within the cutoff value 
against their respective reference sequence. Some genera from the Paenibacillaceae family did not have 
genome sequences available and were not included in this study, which means that the isolated Paenibacillus 
groups or subgroups found here could belong to those genera. Our results, knowing the paraphyletic nature of 
the Paenibacillus genus, shows that OGRIs, together with phylogenetic analysis and reference strain selection, 
are powerful tools for bacterial taxonomic clarification. 
Palavras-chave: AAI; MLSA; OGRI; Paenibacillaceae; Phylogenomics 
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Abstract:  
Bees have a great diversity of social organization, being categorized into solitary, quasi-social, communal, and 
eusocial. Solitary species have individual females that build nests and care for offspring alone. In communal 
and quasi-social groups, several adult females form groups in which individuals reproduce independently 
(quasi-social differs from communal by the presence of alloparental care). Finally, eusocial insect societies 
can be classified by three characteristics: division of labor, with a caste system involving sterile or non-
reproductive individuals helping those who reproduce; cooperation between colony members in the care of the 
young; and, finally, overlapping of generations capable of contributing to the functioning of the colony. The 
development of the ovaries is one of the essential points to be observed regarding reproductive capacity. 
Several signaling pathways influence the development of the ovaries, an example being the Notch pathway. 
The present study was conducted to investigate the involvement of the Notch pathway genes in the regulation 
of reproductive capacity in worker bees through the observation of sequences from at least 5 genes belonging 
to the core of the Notch pathway, including notch, delta, serrate, deltex, and numb, as well as their functional 
motifs and domains. The sequences were retrieved from nine species of bees with different life stories and 
reproduction capacities (Apis mellifera, Apis florea, Bombus impatiens, Bombus terrestris, Dufourea 
novaeangliae, Eufriesea mexicana, Frieseomelitta varia, Habropoda laboriosa, Megachile rotundata, and 
Melipona quadrifasciata) and grouped using maximum likelihood. The analysis of the protein sequences 
recovered possible functional motifs that were compared through multiple sequence alignment. By observing 
the functional motifs of the key genes in this pathway, it was possible to visualize that out of the 5 genes 
studied, 4 of them have at least one motif that suggests some connection with the different levels of sociality 
and reproductive capacity of bees. We conclude that the genes of the Notch pathway may be linked to 
reproductive capacity, providing support for the hypothesis of the reproductive ground plan. 
Palavras-chave: Notch; Reproductive capacity; Motifs; Hymenoptera;  

Support / Acknowledgment  
This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
- Brasil (CAPES) - Finance Code 001. 

 

571

BIOINFORMÁTICA
APLICADA ÀS ÔMICAS



-- SNP PROSPECTING AND VALIDATION USING RNA-SEQ DATA: COMPARING 
METHODOLOGIES. 

 
Flávia Caroline Moreira Bezerra 1,2; Ariel Tanillo Marinho Rosa 2; Joel Fonseca Nogueira 1,2; Ruan 
Emmanuell Franco de Abreu 2; Ana Maria Benko-iseppon 3; Gisele Veneroni Gouveia 2; João José de 
Simoni Gouveia 2; Mateus Matiuzzi da Costa 2 
1. Petrolina 56304-917, Pernambuco, Brazil. Postgraduate Program in Veterinary Sciences in Semiarid, Agricultural 
Sciences Campus, Federal University of Vale of São Francisco (Univasf); 2. Petrolina 56304-917, Pernambuco, Brazil. 
Center for Open Access Genomic Analysis (CALAnGO), Federal University of Vale of São Francisco (Univasf); 3. 
Recife 50740-600, Pernambuco, Brazil. Genetics Department, Universidade Federal de Pernambuco 

 
Abstract:  
SNP identification is already a widely used strategy for various purposes and for different groups of data, with 
a large number of tools and pipelines already described. In the case of using these methodologies for RNA-
seq data, there are still major limitations such as sequencing coverage, difficulty in sequencing variants due to 
expression levels of certain genes at the time RNA was extracted, as well as processing and validation of the 
large amount of data generated, considering the high rates of false positive calls. In this sense, the present study 
sought to prospect SNPs from RNA-seq data of reads obtained from Nile Tilapias, from three different tools 
and compare the accuracy in identifying these SNPs for each tool. Thus, sequences from 2 samples were used, 
these being technical duplicates, sequenced from the platform NextSeq 500 System (Illumina). For quality 
control (QC), the Trimmomatic tool - v.0.36 was used and for mapping the sequence to the reference genome, 
STAR - v.2.5.1 was used, in which the reference genome of Nile Tilapia (Canu v. 1.0, INSDC Assembly 
GCA_001858045.3, 2018) was used. For pre-processing of the data, the same workflow was used for all SNP 
calling methodologies, in which Samtools, Picard and GATK programs were used for indexing, identification 
of duplicate reads and classification of files. For SNP calling, two joint calling tools were used: GATK - v 
4.1.9.0, through the HaplotypeCaller package and Samtools/BCFtools with multiallelic model "mpileup"; 
Freebayes tool - v. 0.9.21 was used in multi-sample calling mode. QC of the variants found was performed 
through VariantFiltration - GATK and VCFtools - v. 0.1.16. Finally, KING tool - v. 2.2.6 was used to evaluate 
the similarity between variants found between duplicates. After QC, on average 96% (47,819,055) of reads 
were maintained with quality ≥ Phred 30, and for mapping, STAR tool was able to map more than 90% of 
reads to reference genome. As for SNP calling, BCFtools performed better, finding 2,890,590 SNPs, followed 
by Freebayes, with 1,570,339 SNPs, and GATK with 1,230,760 SNPs. Interestingly, when comparing joint 
SNP calling methods, a large discrepancy was observed, in which Samtools found 57.42% (1,659,830) more 
variations than GATK. In continuation, after QC, GATK tool presented less losses, maintaining 89.30% 
(1,099,158) in number of SNPs, while Samtools presented the highest proportion of losses, maintaining only 
46.61% (1 ,347 ,579) of SNPs found. Regarding similarity between duplicates, only in Freebays tool was 
discordance of alleles found in 4 sites. Therefore, it can be concluded that GATK followed by Samtools 
presented greater reliability in calling true SNPs, with higher number of SNPs maintained post QC and with 
100% similarity between technical duplicates, suggesting these tools as better alternatives for SNP calling for 
this set of RNA-seq data. 
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Abstract:  
Introduction: Cyanobacteria, a group of photosynthetic prokaryotes, play a crucial ecological role in oxygen 
production. Within this group, there are several substances with biotechnological potential, such as 
antibacterial and antiviral compounds, with Cyanovirin-N being particularly noteworthy. Cyanovirin is a 
protein that exhibits reversible binding to carbohydrates and has demonstrated antiviral activity against various 
pathogens, including HIV and Ebola, by binding to viral surface carbohydrates like mannose. Cyanovirin-N 
has been identified in numerous cyanobacterial strains, showcasing their potential for the development of 
pharmaceutical drugs. Given the rich biodiversity and abundance of these microorganisms, they are interesting 
candidates for conducting research focused on harnessing metabolites and the genomic exploration of 
Cyanovirin-N homologs (CVNH), in the pursuit of novel drug candidates with therapeutic potential and low 
cytotoxicity. Methodology: The investigation of Cyanovirin-N homologs and their potential antiviral 
properties was conducted using bioinformatics tools to examine the cyanovirin-N homologs' affinity to 
oligosaccharides by an in silico approach. This comprehensive methodology involved multiple stages, 
including genomic prospecting, modeling, docking, molecular dynamics, and energetic analysis. The 
molecular prospection was carried out in public databases such as the National Center for Biotechnology 
Information to identify homologous sequences derived from cyanobacterial strains, which were subsequently 
filtered, adhering to several validation parameters. Molecular modeling was performed by the Swiss-Model 
software, using as template the original Cyanovirin (PDB Code: 1IIY) and assessment parameters like Qmean, 
Ramachandram, molecular weight, MolProbity, and DOPE Score. The structural analysis of the three-
dimensional models served as a means to characterize and predict the functional attributes of the models. 
Molecular docking was made on Molegro Virtual Docker and elucidated the binding site coordinates for ligand 
attachment, enabling the investigation of the homologs' carbohydrate affinity. There was used Man-1,2-Alpha-
Man, a disaccharide, as a reference ligand to verify the models' carbohydrate affinity. Thus, the top-performing 
models advanced to the molecular dynamics phase, undergoing 100 nanoseconds of simulation on the Amber 
Molecular Dynamics package, followed by an energetic analysis, by three methods: Molecular Mechanics-
Generalized Born Surface Area (MM-GBSA), Molecular Mechanics-Poisson-Boltzmann Surface Area (MM-
PBSA), and Solvated Interaction Energy (SIE), with a cross-referencing of the results, aiming to select the 
most promising models in terms of stability, variation, and flexibility of the molecules. Results: The structural 
and functional analysis of the acquired models were conducted, revealing multiple indications of the homologs' 
binding affinity to mannose and pointing to the conservation of antiviral properties among them. The genomic 
prospection resulted in 34 homologous sequences from cyanobacterial strains, that presented good outcomes 
on the modeling and docking steps, with good identity rates with the template and Root Mean Square Deviation 
indices ranging from 0,10 to 0,30. The biological behavior of the models was predicted through the molecular 
dynamics simulations step and demonstrated low fluctuation of the ligand, with favorable results in terms of 
model structural stability and free binding energy values of the ligand bound to the complex models, although 
with some level of variation on the ligand site affinity among the models complex. The free energy analysis 
outcome of the systems ranged between -4 and -34 kcal/mol, with most of the models obtaining results above 
-20. Conclusion: The results obtained from this work suggest that the carbohydrate-binding property is 
conserved among the cyanovirin homologs, although with significant heterogeneity on the affinity parameters 
and amino acid binding sites, a common feature among multiple ligand-binding proteins. Thus, this points to 
thus, this points to a new horizon of molecules with biotechnological potential to be explored, and the research 
of the properties involved in these molecules and the investigation of the variety of Cyanovirin-N homologs 
can provide insight into discovering new drug candidates with antiviral activity and improving their function. 
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Abstract:  
Pancreatic cancer is a highly lethal tumor type that is becoming increasingly prevalent, and is expected to 
surpass other types of cancer as the second leading cause of death in some regions of the world. Consequently, 
it is crucial to identify and characterize biomarkers that can be utilized in clinical settings. One such biomarker 
is ZNF429, a poorly studied component of the KRAB-ZNFs (Krüppel box-associated zinc finger) family, 
which is linked to pancreatic cancer prognosis. The proteins produced by genes belonging to the KRAB-ZNFs 
family are recognized for their ability to repress gene expression by modifying the accessibility of chromatin 
and silencing promoter regions. As such, further research into ZNF429 could have significant implications for 
the diagnosis and treatment of pancreatic cancer. In this study, we aimed to identify genes that are regulated 
by ZNF49 in pancreatic cancer. To achieve this, we compared samples from TCGA with high and low 
expression of this gene. We obtained RNA-seq data, both normalized to fragments per kilobase of transcript 
per million mapped reads (FPKM) and raw counts, as well as clinical data using the TCGAbiolinks 
Bioconductor R package. We grouped the samples based on their ZNF429 expression levels using the 
surv_cutpoint function of the Survminer R package. To assess the impact on survival of each group, we used 
the Kaplan-Meier method and compared the results using a log-rank test with the R Survival and Survminer 
packages. Our findings showed that high expression of ZNF49 was associated with a lower risk of death 
compared to the low expression group, as demonstrated by overall survival (p < 0.0019, HR: 2.1, CI.95: 1.3 ~ 
3.4), disease-free survival (p < 0.055, HR: 2.8, CI.95: 1.1 ~ 7.3), disease-specific survival (p < 0.0072, HR: 
2.1, CI.95: 1.2 ~ 3.5), and disease progression-free interval (p < 0.0054, HR: 1.9, CI.95: 1.2 ~ 3) outcomes. 
For differential expression analysis, counts were normalized and gene expression levels were estimated to 
identify differentially expressed genes (DEGs) between conditions of low and high expression of ZNF429, 
using the DESesq2 R package. We identified 2,552 DEGs (Benjamini-Hochberg test, adjusted p-value <= 
0.001), 1,572 up regulated and 980 down regulated. For the functional enrichment analysis of DEGs, the fgsea 
R package was used using the set of canonical pathway genes derived from Reactome database, where 
pathways related to the cell cycle, immune system and alternative splicing were identified.To understand the 
impact of ZNF429 in isoform-level, fastq files that passed quality control using FastQC were cleaned with 
trimmomatic and aligned with Kallisto to a reference transcriptome. Samples were grouped according to the 
expression of ZNF429, and survival analysis was carried out for each isoforms. Subsequently, we will perform 
differential expression of transcripts with the DESeq2 R package and the different pipelines will be utilized to 
analyze the differential transcript expression data. 
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Abstract:  
Eptatretus deani is a species belonging to the class Myxini, known as "hagfish." Individuals of this species 
have an elongated body, smooth skin, a rounded mouth, and the presence of sensory tentacles on either side of 
the mouth. Additionally, they lack jaws and true vertebrae, which are characteristic of Myxini as a whole. 
These animals are distributed along the northern portion of the eastern Pacific Ocean, from southeast Alaska 
to the central Baja California. They inhabit deep waters and have limited vision; however, due to their sensory 
tentacles, they have a highly developed sense of smell and touch. They primarily feed on carcasses of animals 
that sink from the mesopelagic zone, such as whales, towards the deeper areas of the oceans. Mitochondrial 
genome is an efficient tool that allows us to understand ancestral relationships in various animal groups. The 
present study aims to present the mitochondrial genome of E. deani. For this, a search was conducted for DNA-
Seq sequencing libraries of the species in the Sequence Read Archive (SRA) repository of the National Center 
for Biotechnology Information (NCBI). The assembly of the mitochondrial genome was performed on the 
Galaxy Europe platform using the NOVOPlasty v4.3 software, using a seed from the cytochrome oxidase 
subunit 1 (COI) mitochondrial gene of Eptatretus deani (GenBank: FJ164594.1). We used a k-mer = 23 and 
other default settings. The circularized sequence was annotated using MitoAnnotator in MitoFish. The 
obtained mitogenome consists of 17,478 base pairs, with 33% GC content, very similar to the results found in 
other species of the genus, such as Eptatretus carlhubbsi, which only differs in the number of base pairs (18,178 
bp, 33% GC). Additionally, a pattern commonly found in most vertebrates can be observed, with 13 protein-
coding genes (PCGs), 2 rRNAs, and 22 tRNAs. This is the first time that the mitochondrial genome of 
Eptatretus deani has been described. There are not many mitogenomes described for the genus Eptatretus or 
the family Myxinidae, therefore, the description of the mitogenome of E. deani will be of great importance for 
future taxonomic, evolutionary, and genomic research, allowing for a better understanding of the phylogeny 
of the genus Eptatretus and the class Myxini. 
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Abstract:  
The bacterium Mesomycoplasma hyopneumoniae is the etiological agent of enzootic pneumonia, a respiratory 
disease that affects swine and is responsible for great economic losses. In Brazil, it is estimated that 95% of 
commercial farms are positive for M. hyopneumoniae. As swine pneumonia continues to be a significant threat 
to global swine production, and considering the high costs associated with existing treatments, it is crucial to 
research novel vaccine targets to combat this bacterial infection effectively. There is a vaccine on the market 
for the attenuation of the disease, but it does not prevent the infection and adhesion of the pathogen to the host 
cells; in addition, there is still a limited repertoire of well-characterized antigens for the pathogen, which makes 
it challenging to produce a more effective vaccine. The present work aims to perform the in silico prediction 
and selection of vaccine candidates against the bacteria Mesomycoplasma hyopneumoniae's core-exoproteoma 
as potential universal targets for the species in the future manufacturing of vaccines by applying an 
immunoinformatics approach. The proteins of M. hyopneumoniae were predicted in silico from the core-
exoproteome of 12 complete genomes. Core genes (520) were identified from 735 total gene ortho-groups at 
the pangenome by Orthofinder. For the remaining candidates, an evaluation of essential and virulence genes, 
antigenicity, immunogenicity, and subcellular localization was performed, for which the PBIT pipeline, 
VaxiJen, and Vaxign2 software were used, respectively. The screening steps return allowing us to identify the 
protein glutamyl-tRNA amidotransferase subunit A (AAZ44118.2) as a putative vaccine candidate against 
swine pneumonia. Further studies should be performed to ascertain possibilities concerning the in silico cross-
reaction potential between homologous proteins with pig proteins and the specificity of the alleles used to 
predict MHC I and II. These antigenic properties could also allow the engineering of a new multi-epitope 
protein vaccine to potentialize the elicited immune response. In addition, the integration of in vitro studies for 
the immunogenic characterization of the candidates, followed by evaluation in vivo, should be adopted to 
validate and confirm the antigenic potential of the predicted candidates against this economically impactful 
swine pathogen. 
Palavras-chave: enzootic pneumonia; immunoinformatics; Bioinformatics; Vaccine; Mesomycoplasma 
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Abstract:  
Thoracocharax stellatus, also known as the butterfly fish, is a species belonging to the Gasteropelecidae 
family, which consists of three genera (Carnegiella, Gasteropelecus, and Thoracocharax) and nine valid 
species, ranging in standard length from 21.5 to 68mm. It has a wide distribution throughout South America, 
including northern Brazil, occurring in open waters of large rivers, streams, and lakes, such as the Paraná, 
Amazon, and Orinoco basins. This animal is characterized by its muscular pectoral fins that provide them with 
the ability to perform jumps for reproductive purposes and as an escape strategy, as well as reduced pelvic 
fins. The objective of this work was to assemble and describe the complete mitochondrial genome of T. 
stellatus in order to contribute to a better understanding of the species. Sequencing libraries were obtained 
from the Sequence Read Archive (SRA) of NCBI, and the sequencing used for the assembly of the 
mitochondrial genome was of the ultraconserved element (UCE) type from T. stellatus (SRX6812899). The 
assembly of the mitochondrial genome was performed on the Galaxy Europe platform using the NOVOPlasty 
v4.3 software (kmer=39 and default settings). We used a T. stellatus sequence available in GenBank 
(LC036710.2), which contained the 12S rRNA, tRNA-Val, and 16S rRNA genes, as the seed sequence. The 
annotation of the mitogenome was carried out using MitoAnnotator on the MitoFish v3.90 platform. The 
obtained mitogenome comprised 16,635 base pairs (bp), with a GC content of 44%, 13 protein-coding genes, 
two rRNAs, 22 tRNAs, and a control region (D-loop) that follows the pattern observed in vertebrates and other 
species of the Gasteropelecidae family, such as Carnegiella strigata. In this study, we described the first 
complete mitochondrial genome of the species T. stellatus and the genus Thoracocharax, and the second one 
for the Gasteropelecidae family. It is expected that this information can be used to assist in a better 
understanding of the phylogeny, evolution, and population studies of species within the genus Thoracocharax 
and the Gasteropelecidae family, as members of this family are collected for economic purposes in the 
aquarium trade, which can impact species conservation. 
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Abstract:  
The biggest family of zinc finger transcription factors, KRAB-ZNFs (Krüppel box-associated zinc finger), 
play crucial roles in the transcriptional repression of genes involved in cell differentiation and proliferation, 
cycle control, apoptosis and cancer. Despite being linked to survival outcomes of patients diagnosed with high-
grade serous ovarian cancer (HGSOC), the role of the gene known as ZNF429, a member of the KRAB-ZNF 
family, is still not fully understood. Previously unpublished preliminary results from our research group, 
utilizing clinical and RNA-Seq data from The Cancer Genome Atlas (TCGA) repository, have demonstrated 
that elevated expression of ZNF429 is associated with a favorable prognosis in HGSOC. Combining the results 
from ChIP-seq and RNA-seq data from HGSOC, we have identified possible target genes that may be directly 
regulated by the protein. Pathway enrichment analysis indicated that elevated expression of ZNF429 is linked 
to the downregulation of genes involved in extracellular matrix remodeling. This link might shed light on why 
HGSOC expressing high levels of ZNF429 has a less invasive nature. In this work, using raw RNA-seq data 
and clinical data from TCGA, we performed an isoform-level gene expression analysis to investigate the 
mechanism of different ZNF429 isoforms in HGSOC. To perform the differential gene expression at the 
isoform level, we used Kallisto to quantify the expression and the DESeq2 R package,to assess the differential 
expression of transcripts. The Isoformic pipeline will be used for interpretation of the differential expression 
data. After that, STAR will be used for alignment steps and finally we will recognize the alternative splice 
patterns using the Multivariate Transcript Splice Analysis (rMATS) software. Additionally, we examined the 
expression levels of ZNF429 and its targets in HGSOC samples from the Brazilian National Cancer Institute 
(INCA) using real time (RT-qPCR) and associated them with the clinical outcome of patients. To this end, the 
28 samples were categorized according to the ZNF429 expression level (high and low), and the Survival and 
Survminer R packages were used to compare the estimated survival of patients in the two groups. We showed 
that lowered ZNF429 expression is associated with a favorable prognosis in HGSOC (p= 0.026, HR= 0.26, 
CI.95= 0.073 ~ 0.93). These findings conflict with early, unpublished findings from our team that showed a 
positive correlation between high gene expression and a favorable prognosis in HGSOC using clinical and 
RNA-Seq data from the TCGA repository. This can be caused by the genotypic characteristics of the study 
group or the heterogeneity of the tumors. Aadditional research such as determining the expression profile of 
potential ZNF429 targets, the isoforms expression in the different coohorts and enhancing the number of 
samples analizes are necessary in order to draw a conclusion. 
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Abstract:  
During the development of genetics, some model organisms were adopted for the study of certain groups. In 
plants, the main one is the Brassicaceae Arabidopsis thaliana, which has a dry fruit. For fleshy fruits, the 
tomato (Solanum lycopersicum, Solanaceae) is often used. However, even this organism has some limitations 
regarding what it can show us about some other phylogenetically distant fleshy fruits, such as avocados (Persea 
americana, Lauraceae). This fruit is of extreme economical importance around the world, playing also a crucial 
role in the culture and gastronomy of some countries. Its recent surge in popularity is also due to its benefits 
to health. It was shown that the lipid content in avocados is very important for the promotion of healthy levels 
and constitution of lipids in humans' bloodstream, as well as the availability of lipid-soluble proteins. However, 
until the present moment we just have de novo transcriptomes for this fruit, which are predicted, and not 
anchored in a reference genome, hence holding probably a lower resemblance to the real fruit's transcripts. 
That way, the present study aims to contribute to our knowledge about the avocado fruit through the 
development of a reference transcriptome. For that, we gathered all the available RNAseq data for the avocado 
fruit available in the NCBI database until December 2021. The reference genome and its GFF file were 
obtained in the Genome Evolution website. The reads were analyzed for their quality and trimmed, being then 
mapped against the reference genome. The mapped reads were assembled into transcripts, in a FASTA file 
representing the transcriptome. Subsequently, we made a similarity search by BLAST, comparing the 
transcriptome to the proteome of 94 angiosperms. The transcripts that didn't get any similar protein were 
characterized as potentially non-coding. From the assembled transcriptome we made a gene expression 
quantification and a differential expression analysis. For that, the libraries from two studies were separated 
according to the developmental stages of the fruit. The results were filtered by adjusted p-value < 0.1, and 
were used to produce MA Plots for each stage. We then annotated the differentially expressed genes through 
a BLASTX similarity analysis, comparing them to A. thaliana's proteome. We got the most similar protein for 
each transcript, being the results filtered by e-value < 10-5. As a result, the assembled transcriptome contained 
54.434 expressed loci, resulting in 76.440 transcripts, while the reference genome has 24.616 protein-coding 
genes, being unknown the number of non-coding. From DESeq2 we got 25.211 transcripts differentially 
expressed along the development of the fruit. From the annotation we found 2.608 proteins related to 18.576 
differentially expressed transcripts, some of them being found in uncommon stages for fruits, according to the 
literature. Lastly, we made a calculation of the amount of potentially non-coding transcripts. We found 72.219 
coding transcripts and 4.221 potentially non-coding, being some of them close to 100.000 base pairs of length. 
Thus, we were able to assemble a reference transcriptome to the avocado fruit, anchored in a reference genome 
and considering data from various studies. We also made a gene expression analysis, in which we obtained a 
landscape of some of the most important transcripts for this fruit's development. Lastly, we compared the size 
and composition of coding and potentially non-coding transcripts in this transcriptome. 
Palavras-chave: Avocado; Persea americana; Hass; Transcriptome;  
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Abstract:  
Amyotrophic Lateral Sclerosis (ALS) is a progressive and fatal neurodegenerative disease which irreversibly 
affects the upper and lower motoneurons. The etiology of ALS remains unclear, however, studies suggest the 
existence of several pathophysiological mechanisms involved in its biogenesis, such as oxidative stress, 
imbalance in calcium homeostasis, cellular apoptosis and genetic factors. Among these genes, we highlighted 
VAPB with the P56S variant, a missense mutation that represents ALS type 8 (ALS8), also known as Brazilian 
ALS. Thus, we aimed to perform an in silico analysis, using bioinformatics tools, for the VAPB gene and 
protein, correlating the alterations with the etiological and molecular basis of the disease. For the 
bioinformatics analysis, were used National Center for Biotechnology Information (NCBI), Universal Protein 
Knowledgebase (UniProtKB), Protein Data Bank (PDB), The Human Gene Database (GeneCards), and 
HUGO Gene Nomenclature Committee (HGNC) databases. Molecular docking of the protein was performed 
by the AlphaFold database, and its visualization was performed by PyMOL software. The networks of 
molecular and protein-protein interactions (PPI) were established by the CytoScape software and STRING 
platform, respectively. Hub genes were identified using CytoHubba plugin for CytoScape. The VAPB gene is 
located in 20q13.3 chromosomal region, presenting 7 exons, with ~61 Kb, encoding a vesicle-binding 
membrane protein (VAP) with 243 aminoacids and 27.2 kDa. AlphaFold date for VAPB mutant molecular 
docking generated five possible protein isoforms, and through PyMOL it was possible to perform the 
overlapping of protein products, identifying their most altered regions. The comparison between mutant and 
wild proteins revealed structural modifications in the domain Major Sperm Protein (MSP), responsible for 
binding the VAPB with membrane proteins from other organelles, mainly to the mitochondria. These 
alterations decrease the contact complex between the mitochondria and the MSP site, disturbing the ionic 
homeostasis of calcium, a mechanism associated with altered nerve impulses, reduced muscle tone and 
induction of neuronal apoptosis. Moreover, PPI analyses performed by STRING demonstrated a close 
relationship between VAPB and the RMDN3 protein (score: 0.995), a protein that regulates Ca2+ homeostasis, 
previously related to ALS8. In addition, the PPI results from CytoScape revealed a hub genes ranking of 
intimate interaction with the VAPB gene, highlighting VCP (score: 22), SOD1 (score: 19), ALS2 (score: 16), 
FUS (score: 16) and UBQLN2 (score: 16), previously related with the disease' biogenesis. The P56S mutation 
alters the protein structure of VAPB, inducing increased Ca2+ ionic flow between organelles, and reduced 
ATP synthesis by mitochondria, promoting mitophagy and nerve cells death. Thus, considering that VAPB 
plays an important role in cellular homeostasis, this study of gene, protein characterization and PPI analysis 
supports comprehension of the protein's structural modifications and its possible correlation with the molecular 
basis for the disease. 
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Abstract:  
Nucleotide excision repair (NER) is a ubiquitous, versatile DNA repair pathway that removes helix-distorting 
lesions from the genome. This type of damage includes pyrimidine dimers caused by UV light, as well as 
endogenous lesions generated by cell metabolism, including alkylation by lipoperoxidation products, 
cyclopurines induced by oxidative stress, and alterations caused by cellular formaldehyde. NER is composed 
of two distinct recognition subpathways, the global genome repair, that scans lesions throughout the DNA 
strands, and the transcription coupled repair (TC-NER), that removes DNA damage in actively transcribing 
genes. Mutations in CSA or CSB, genes necessary for TC-NER, can cause Cockayne syndrome (CS), a 
disorder characterized by neurodegeneration and a segmental progeroid phenotype. In this study, a systematic 
analysis approach was used to identify biological pathways that are altered in CS transcriptomes. We first 
obtained transcriptomes from Csa mice brains and their respective controls, then performed a selection of CS 
transcriptomes found in the Gene Expression Omnibus database with isogenic controls when available, and 
were performed either using microarray or RNA-seq technologies. These types of datasets were analyzed for 
differentially expressed genes (DEG) using limma or DESeq2, respectively, considering log fold change > 0.5. 
DEG either up or downregulated were used for pathway enrichment analysis. Using this approach, we obtained 
10 transcriptome datasets containing appropriate controls, Csa mouse brain, CS-A and CS-B patient 
fibroblasts, CS-B patient derived iPSCs, CSA- and CSB-depleted neuroblastomas, as well as CS-B patient 
post-mortem cerebella. Although no gene was found to be differentially expressed in all transcriptomes, and 
the expression of only 4 genes were found to be altered in ≥ 80% of the transcriptomes analyzed. Enrichment 
analysis revealed dysregulations in MAPK, ERK1/2, PI3K-Akt, Wnt and Ras pathways in ≥ 80% 
transcriptomes. Other pathways, associated with neuronal processes, such as axonogenesis, synapse 
organization, neurogenesis and neuronal death clusters were also found in ≥ 80% transcriptomes. These results 
suggest that the molecular pathways are related to the biological processes dysregulated in the CS phenotype, 
and are therefore candidates for further studies regarding etiology and treatment of this aging-related disease.  
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Abstract:  
Using methods that assign continental-level ancestries to genomic segments (i.e., Local Ancestry Inference 
LAI), studies identified an excess of African ancestry in the MHC locus in human populations (e.g., Mexicans, 
Colombians). A hypothesis to explain this finding is that African ancestry in the MHC is favored in these 
admixed populations. However, the MHC has features that raise concerns about the reliability of LAI: 
difficulty in phasing and extremely high (and extensively shared) SNP-level polymorphism. This has led to 
concerns that LAI calls for the MHC may be biased to overestimate the most diverse parental population. Here, 
we analyze the reliability and reproducibility of LAI using different subsets of SNPs, to measure the impact of 
features of the data upon downstream findings. We used the whole genome sequencing data of 2629 individuals 
from the Recipient Epidemiology and Donor Evaluation Study-III Brazil Sickle Cell Disease Cohort and 
applied the Gnomix tool to infer LAI. We compared LAI that: (a) included all the 400,000 SNPs in 
chromosome 6 (WGS data); (b) included only a subset of 30,000 6 SNPs in chromosome 6, corresponding to 
those in the Axiom Transfusion Medicine Array (Array data); (c) removed SNPs within HLA genes, or in their 
flanking regions (which have potential calling errors). For regions outside the MHC, ancestry estimates are 
unaltered when using any filter (46.8% African, 45,1% European, and 8.1% Native American in all scenarios). 
However, the results for the MHC are extremely sensitive to the inclusion criteria: for the lower SNP density 
Array analysis (regardless of the inclusion of HLA SNPs), we find an excess of African ancestry in the MHC 
(mean of 51.4% AFR, 40.4% EUR, and 8.2% NAM), whereas with high SNP density WGS data (with or 
without the HLA SNPs) we no longer find an excess of African ancestry in the MHC (46.5% AFR, 45% EUR, 
and 8.5% NAM, similar to values for the whole chromosome). We compared the WGS and the array set of 
SNPs for other chromosomes, and only the MHC presented marked differences in ancestry pattern, reaching a 
difference of 8% in African ancestry depending on the inclusion criteria. We also did simulations using African 
and European samples from 1000 Genomes, creating admixed individuals with known European and African 
ancestry proportions in MHC. Even these simulated samples had a variation in the inference of local ancestry 
in the MHC depending on the number of SNPs used. Because of the extremely high density of SNPs in MHC, 
analyses that define windows by a fixed number of variants will have unusually small windows in the MHC 
(50% smaller in the WGS set and 10% in the array set), with higher non-independence between the SNPs, 
potentially contributing to unreliable estimation of LAI in the MHC region. While our approach showed that 
LAI in the MHC is highly sensitive to SNP density, our lack of a gold standard means we cannot associate the 
different densities to accuracies. Exploring further simulation approaches will be key to answer this question.  
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Abstract:  
According to World Health Organization, antimicrobial resistance is among the top ten global health threats. 
The excessive and indiscriminate use of antimicrobials in human and veterinary medicine, on food production 
chain, as well as the pollution of soils and water bodies with sewage and industrial waste represent a high 
impact selective pression for microbial resistance. The genomic analysis of multidrug resistant bacteria is an 
important tool to understand the determinants of resistance and their potential of mobilization, contributing for 
a more effective epidemiological surveillance. Here, in this study, we analyzed the genome of an Escherichia 
coli isolated from pork meat collected in a retail market at Juiz de Fora city. The genome was paired-end 
sequenced through Illumina HiSeq (2x150bp), assembled with SPAdes and annotated using the Bacterial and 
Viral Bioinformatics Resource Center (BV-BRC) web server. The sequence coding for 16S rRNA and DNA-
directed RNA polymerase subunit beta gene (rpoB) were extracted from the contigs and compared against 
NCBI database to ensure the taxonomic affiliation of the bacteria under investigation. A total of 184 contigs 
were obtained, resulting in a genome size of 4,777,237 base pairs (bp), with a GC content of 50.81%. The in 
silico identification of resistance genes was done with ABRicate v.0.9.0 and the CARD, ARG-ANNOT and 
NCBI's Bacterial Antimicrobial Resistance Reference Gene database, with a minimal identity and coverage 
percentage of 95%. The genome analysis predicted 55 genes associated with antimicrobial resistance to 
fluoroquinolone (39,2%), penam (37,2%), tetracycline (25,5%), cephalosporin (23,5%), macrolide (19,6%), 
aminoglycoside (19,6%) and others classes. Some identified genes were related to several antimicrobial class 
resistance such as AcrA, AcrB, AcrS, H-NS, MdtM, MdfA, MarA and TolC. Also, mobile genetic elements 
were located in the analyzed genome, which included plasmids, prophages, transposons and insertion 
sequences. In summary, our results suggest the risk of dissemination of antimicrobial resistance genes and 
reinforce the role of the food production chain in this scenario. Additionally, detailed analysis will be carried 
further in order to evaluate the genomic regions where genes and mobile genetic elements are inserted. 
Palavras-chave: Antimicrobial resistance; Sequencing; Food production chain; ;  
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Abstract:  
Focal Cortical Dysplasias (FCDs) are a type of malformation of cortical development and represent a major 
cause of intractable epilepsy in children, often requiring surgical resection of the affected brain tissue. FCD 
type II, the most common form of the disease, can be further divided into FCD IIa and FCD IIb. Deconvolution 
of gene expression data (RNA-seq) can be applied to infer cell-type composition in healthy and diseased tissue, 
surpassing the need for physical cell isolation. These computational estimates were shown to be strongly 
correlated with cell-type proportions derived from single-cell RNA-seq (scRNA-seq) and 
immunohistochemistry studies, indicating that deconvolution algorithms accurately estimate brain tissue 
composition. FCD brain lesions exhibit heterogeneity at the genetic and cellular levels, underscoring the 
pressing need for novel cellular markers to facilitate patient stratification and diagnosis. To address this need, 
our study employed a combination of cell-type deconvolution and experimental validations to characterize the 
previously unknown cellular landscape of FCD type II, the most prevalent form of this neurological condition. 
Specifically, we leveraged deconvolution algorithms combined with single-cell signatures to estimate cell type 
proportions in patients diagnosed with FCD subtypes IIa and IIb. We assembled a large cohort of FCD IIa and 
IIb patients by integrating several transcriptomic studies and applied the CIBERSORTx tool to estimate cell 
type abundance in the FCD lesions profiled by RNA-seq. The first dataset, used as a discovery cohort, included 
19 FCD patients; the second dataset (validation cohort), included 32 FCD patients. Raw data were uniformly 
processed using the nf-core RNA-seq pipeline v. 3.8.1. Deconvolution with CIBERSORTx was performed 
using reference signatures of major brain cell types extracted from several scRNA-seq studies. As a result, we 
found significant neuronal and glial cell changes in FCD II subtypes, including a significant decrease of 
excitatory neurons and a remarkable expansion of astrocytes in FCD IIb lesions when compared to FCD IIa. 
These results were confirmed in the independent validation cohort, and replicated through independent single-
cell signatures. To validate our findings, we measured the protein levels of the neuronal marker MAP2 and the 
reactive astrocyte marker GFAP in FCD lesions using immunohistochemistry. The results showed that GFAP 
immunostaining was significantly higher in FCD IIb compared to FCD IIa, corroborating that astrogliosis is 
more pronounced in FCD IIb lesions. In addition, MAP2 levels were significantly lower in FCD IIb, 
confirming the observed neuronal loss in this subtype. In conclusion, our deconvolution analysis uncovered 
that the cellular environment in FCD IIb lesions is distinct from that of FCD IIa, with a higher level of 
astrogliosis in FCD IIb. Based on these results, we propose the utilization of GFAP immunostaining as a novel 
biomarker for FCD subtype diagnosis, with promising clinical implications for patient stratification and 
diagnosis. Overall, our study demonstrates the feasibility of deconvoluting gene expression data using detailed 
single-cell signatures, combined with experimental validation, as a viable approach for discovering cellular 
biomarkers in patient samples obtained from complex tissues such as the brain.
Palavras-chave: Cell-type deconvolution; Single-cell; Focal Cortical Dysplasia; ;  
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Abstract:  
Antimicrobial peptides (AMPs) are small proteins synthesized by ribosomes. AMPs play a crucial role in plant 
defense due to their unique physicochemical properties. Due to their broad spectrum antimicrobial activity and 
rapid action, AMPs from plants have become important candidates for developing drugs to control pathogens 
resistant to commercially available drugs. Since exploring natural AMPs experimentally is a laborious and 
time-consuming process, computational strategies are increasingly used to understand key aspects of 
antimicrobial peptides. A variety of tools and biological databases have been developed over the past few years 
that provide detailed information about AMPs. Although there are more resources available for antimicrobial 
peptide studies than ever before, finding plant AMPs can still be challenging due to the limited number of plant 
AMP sequences in existing repositories, and the diversity of data patterns and quality among these repositories. 
In this project, we developed PlantAMP: a database devoted exclusively to plant AMPs, containing 1536 
sequences of antimicrobial plant peptides. The AMP sequences for PlantAMP were collected from the 
antimicrobial databases: APD3, CAMPR3, DBAASP, DRAMP, UniProt e PhytAMP. To define the database 
schema, the following metadata parameters were considered: primary key, name, activity, source, sequence, 
validation, uniprot id, pdb id, pubmed id, reference, sequence length, molecular weight, electric point, 
instability index, charge and gravy. This is the largest and most comprehensive collection of information 
currently available about these biomolecules, including their respective metadata, which will facilitate research 
on this class of biomolecules and expand their applications in biotechnology and medicine. Using PlantAMP 
is easy, thanks to its intuitive and user-friendly interface. Hopefully, this will lead to the advancement of 
research on plant AMPs, and the development of new biotechnology products with useful mechanisms of 
action.  
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Abstract:  
Transcriptome analysis is one of the most used methods in current biological sciences. However, this analysis 
is routinely performed at the gene level, which can be misleading, since over 90% of all mammalian genes 
produce transcripts that undergo alternative splicing or present different start and end transcription sites. These 
processes will produce multiple transcripts from the same gene template, which can be productive, generating 
different isoforms of the same protein, or unproductive, which are not able to undergo canonical translation. 
For humans, the current transcriptome annotation amounts to over 200,000 transcripts, with over 70% of them 
being products of atypical splicing and alternative transcription initiation or termination. Software for calling 
the splicing site events which are executed on short-read transcriptomic data are known to have poor 
performance, requiring extremely deep sequencing and outputting transcripts that do not correspond to the 
annotated ones nor to each other`s results. Nevertheless, short-read sequencing technology is still the default 
for most bioinformatics analyses. Today there is no pipeline for short-read transcript level analysis that is 
customizable, usable for any type of transcripts, and results in ready-to-use plots and biological information 
from the data. Here, we present Isoformic, a pipeline for the biological interpretation of transcript level results 
from short-read sequencing data, which is publicly available on GitHub (https://github.com/luciorq/isoformic). 
The package allows you to input your differential expression data (gene and transcript) and your reference 
transcriptome, and from that, you can extract the transcript types, find genes whose transcripts are differentially 
expressed but the genes are not, plot the relative counts and Foldchange of those transcripts between 
conditions, visualize the difference in intron and exon composition between the same transcripts of a given 
gene, and functionally enrich the transcripts, separating them by transcript type and plot the results. Isoformic 
combines different types of visualization, creates functions to easily explore the transcript differential 
expression and to extract biologically relevant information from them. The package was tested on human 
datasets of pregnant women with Preeclampsia (PE) and paired controls and on human cells infected with Sars-
Cov-2 and vehicle control. In the first case, it was able to detect major transcript variability, including multiple 
isoforms of FLT1(Fms Related Receptor Tyrosine Kinase 1), the main VEGF (Vascular Endothelial Growth 
Factor) receptor, whose soluble isoforms are known to sequester VEGF during PE pathogenesis. The lack of 
signaling by VEGF leads to low differentiation, which directly results in lower placentation in PE. In Sars-
Cov-2 infected cells, the pipeline was able to detect the virus systematically upregulating unproductive splicing 
isoforms of key interferon presentation and signaling genes, as B2M (Beta-2-Micorglobulin) and HLA-B 
(Major Histocompatibility Complex Class 1 B), which harm the host's response against the virus. The package 
allows for the extraction of biologically relevant information, detection of transcript variability, and 
identification of isoforms with significant implications in different biological phenotypes in any differential 
expression comparisons which uses well annotated transcriptomes as reference. 
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Abstract:  
The regulation of gene expression in eukaryotes is knowingly responsive to stimuli through a network of 
competing signaling pathways. This constitutes a central system associated with transistor functions, tuning 
physiological responses and transcription rates to environmental conditions. Using a meta-transcriptomic 
workflow, we searched to determine the extent of downstream regulatory networks by alternative splicing (AS) 
for the control of gene expression in fungi. Our results support the occurrence of AS in a large subset of genes 
in RNA-Seq data with different viewpoints of the biology of the dermatophyte model species Trichophyton 
rubrum: growth in glucose- or keratin-supplemented medium (1,340 genes), exposure to the antifungal 
Undecanoic Acid (UDA) (654 genes), and knock-out mutations in the transcription factors (TF) genes ap1 
(1,432 genes) and stuA (1,940 genes). In the set of 17 libraries, 5,449 AS events by Intron Retention (IR) were 
detected in 2,763 genes. Notably, this number represents 31.71% of the 8,713 genes found in the genome of 
T. rubrum. Most importantly, we highlight AS as a stress-responsive system. In fact, the number of splicing-
regulated was equivalent to differentially expressed genes in two experiments: ap1 mutation and UDA 
exposure. Furthermore, we ran an analysis to search for AS specific to TF. Libraries from all experiments were 
enriched with IR events in TF. A total of 123 events were detected in 67 TF genes. The results revealed a clear 
overlap between splicing factors and TF responses. Enrichment Analysis and Gene Ontology (GO) 
categorization of AS events showed that libraries were also enriched with regulatory functions such as: 
translation, regulation of transcription, RNA binding, and mRNA processing. Additionally, we searched for 
the occurrence of proteins harboring prion domains (PrDs) in the genome of T. rubrum using Hidden Markov 
model predictions. Proteins performing diverse GO molecular functions were characterized in our list of 275 
bona fide prion candidates, and we confirmed the current understanding that PrDs are mostly related to DNA 
and RNA-binding molecular functions. Interestingly, all 275 prion candidates were modulated in our 
experiments, either by AS or differential expression. Fifteen of these prion candidates were identified as TF. 
Altogether, these results show that compensatory mechanisms involving the transcription and splicing 
machinery must act concertedly. We showed that overlaps between these systems play an adaptive function 
during fungal metabolic reprogramming, providing fine-tuning of gene expression in response to stimuli. We 
have also determined that the environmental stress response program is enriched with PrD-encoding 
transcripts. PrDs have the innate tendency to form amyloid aggregates, and these transcripts are also modulated 
by splicing during stress. 
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Abstract:  
The family of Metallo-β-lactamase enzymes comprises a group of diverse proteins, some of them with 
participation in nucleic acid metabolism. In prokaryotic genomes, many proteins are annotated as potential 
Metallo-β-lactamases, but few with proven function. This is the case of the gene VNG_RS05855 from 
Halobacterium salinarum NRC-1, where the main actors of post-transcriptional regulation, the RNases, are 
still poorly characterized. In this work we expressed the recombinant protein encoded by VNG_RS0585 (NZ 
protein) and tested its activity against the total RNA of H. salinarum NRC-1. We demonstrate the 
ribonucleolytic activity of the NZ enzyme and, by analyzing 5' and 3' profiles from RNAseq data of a knockout 
strain compared to the control, we were able to find possible NZ targets. The algorithm used finds the positions 
in the genome with at least 10 counts where the 5' profile is followed by an adjacent 3' profile position with a 
2-fold difference in normalized counts between the control and the knockout strain. We found NZ targets in 
three main regions of the genome: (1) the 3' end of a tnpB gene; (2) tRNA-His; (3) along the rRNA operon. 
Previous work with the NZ ribonuclease in Haloferax volcanii didn't find any activity using tRNAs for alanine 
and tyrosine as substrates, our data suggests specific function on tRNA-His in H. salinarum NRC-1. We also 
observed the participation of the NZ ribonuclease in the maturation of the rRNA, since key regions of the 
rRNA operon were found in our analysis: (1) - the region 5' to the 16S, indicating the processing of the first 
rRNA helices; (2) the 3' end of the 16S transcript, indicating participation in the 16S linearization; (3) the 
intergenic region of tRNA-Ala and 23S, indicating either a tRNA processing function or a BHB motifs 
processing in the 23S; (4) 3' and 5' ends of 5S, indicating participation in its maturation. In this work we were 
able to assign a role to the NZ ribonuclease on Halobacterium salinarum, and discuss its function on the 
processing and maturation of tRNA and rRNA. 
Palavras-chave: ribonuclease; Halobacterium; rRNA; genomics; bioinformatics 
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Abstract:  
In the context of combating global warming, second-generation ethanol (2G) has emerged as a crucial 
alternative to fossil fuels, offering a potential solution anthropogenic CO2 emission. The use of lignocellulosic 
biomass from sugarcane bagasse and straw in the process of biofuel production releases sugars (especially 
xylose) that are not naturally consumed by industrial yeasts, such as Saccharomyces cerevisiae. Previous works 
by our research group investigated genes that may help in xylose fermentation, showing positive selection 
marks in primary metabolism genes, notably the enzyme Triosephosphate isomerase (TPI), essential for the 
glycolysis pathway. In the present work, we investigated the evolution of these proteins throughout 183 species 
from Saccharomycotina subphylum, seeking to understand the relationships of the underlying evolutionary 
processes and its applicability to the fermentation of biomass into biofuel. Methodologically, we performed 
the identification of gene families and its orthology and paralogy relationships with Orthofinder. Functional 
annotation analyzes, and verification of domain conservation was performed using InterProScan. The protein 
sequences of gene families were aligned with MAFFT for phylogenetic reconstruction by maximum likelihood 
using IQ-TREE, and also a codon-based nucleotide alignment was done with MACSE and further used on the 
detection of natural selection (dN/dS rate), by site, branch, and branch-site models implemented on HyPhy. 
For some models, the phenotype of xylose consumption or fermentation was used as test group. Finally, RNA-
Seq analyzes, and co-expression networks were performed using public data for Candida intermedia (CBS 
141442) and Lipomyces starkeyi (NRRL Y -11557) growing under D-xylose conditions, to verify the 
functional role of the TPI gene in relation to its interaction partners in co-expression and interactome networks. 
RNA-Seq data quality was evaluated with the FastQC software, adapters were removed with Trimmomatic, 
and Kallisto was used to quantify the transcripts normalizing it by transcripts per million (TPM). As a results, 
we identified two a gene families with well supported phylogenies and widespread evidence of positive 
selection in the TPI evolution, spreading for at least 54 codons (p-value ≤ 0.05), and also in many ancestral 
phylogenetic branches of the genera Spathaspora, Hyphopichia, Scheffersomyces, and in the species Candida 
intermedia, all good xylose fermenters. Although TPI is a housekeeping gene, it showed an evolutionary 
history fulfilled with an unexpected high number of putative adaptive changes related to xylose 
consumption/fermentation, many of them within its functional domain. The study continues to investigate the 
consequences of these results on the C. intermedia and L. starkeyi RNA-Seq data. It is expected to identify 
genes co-expressed with TPI1 during xylose metabolism and further investigate the expression of other 
relevant enzymes involved in pentose metabolism. 
Palavras-chave: bioinformatics; molecular evolution; xylose; ethanol (2G);  
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Abstract:  
Weissella paramesenteroides, a Gram-positive bacterium belonging to the family Lactobacillaceae, has 
attracted significant interest for its genomic investigation and potential applications due to its established 
biotechnological and medical relevance. Genomic techniques and bioinformatics analyses have provided 
valuable insights into the genetic diversity, stress response mechanisms, antimicrobial compound production, 
and its potential as a starter culture and probiotic agent. The ongoing genomic investigation of W. 
paramesenteroides holds promise for expanding our understanding and practical utilization of this bacterium 
in food fermentation, biotechnology, and human health. In this study, three samples of Weissella 
paramesenteroides isolated from unpasteurized cow's milk, from the Triângulo Mineiro region, had their 
genomes sequenced through Illumina Hiseq 2x150bp. The genomes were assembled with SPAdes and 
annotated at Pathosystems Resource Integration Center (PATRIC). Average nucleotide identity using 
BLASTN best hit (ANIb) and the correlation indexes of tetra-nucleotide signatures (Tetra), between our three 
genomic dataset and the reference genome of Weissella paramesenteroides FDAARGOS 414 (Accession 
number: NZ_CP023501.1), were calculated using JSpecies. The ANIb correlation analysis of the strains W. 
paramesenteroides UFTM_2.6.1, W. paramesenteroides UFTM_2.6.2, and W. paramesenteroides 
UFTM_2.6.3 with the reference genome revealed values of 97.17%, 97.28%, and 97.30% respectively. 
Additionally, the TETRA values obtained for these strains were 0.99835, 0.99832, and 0.99795, respectively. 
In regard to the correlation analysis among the sequenced strains, we observed distinct values for W. 
paramesenteroides UFTM_2.6.1 when compared to W. paramesenteroides UFTM_2.6.2 and W. 
paramesenteroides UFTM_2.6.3, which were 100% and 99.99%, respectively. Furthermore, the correlation 
value between W. paramesenteroides UFTM_2.6.2 and W. paramesenteroides UFTM_2.6.3 was found to be 
99.99%. The genome analysis of W. paramesenteroides UFTM_2.6.1 revealed a total length of 2,019,488 bp, 
with a GC content of 38.01% and an N50 value of 195,511 bp. The annotation process identified 1,963 CDS, 
including 527 hypothetical proteins, 68 tRNA and 6 rRNA. Similarly, the W. paramesenteroides UFTM_2.6.2 
genome had a total length of 2,016,790 bp, GC content 37.99% and N50 value 203,451 bp. The annotation 
process identified 1,967 CDS, including 529 hypothetical proteins, 62 tRNA and 4 rRNA. Furthermore, the 
genome of the W. paramesenteroides UFTM_2.6.3 showed 2,061,793 bp, with a GC content of 38.21% and 
N50 value of 189,011 bp. The annotation process identified 2,058 CDS, including 562 hypothetical proteins, 
62 tRNA and 5 rRNA. Our study contributed to the understanding of the genetic peculiarities of W. 
paramesenteroides strains' functions through genomic studies using bioinformatics tools. The identity of the 
sequenced genomes as Weissella paramesenteroides was successfully confirmed. Additionally, it was 
determined that these genomes belong to three identical strains. There are several possible biotechnological 
applications for this organism, especially due to its previously studied potentially probiotic characteristics, 
requiring further investigative studies to better understand this species. 
Palavras-chave: Lactic acid bacteria; Bioinformatics; Biotechnology; ;  
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Abstract:  
The term "single-cell protein" (SCP) refers to nutrition based on nutrients produced by a single cell. In fact it 
was proposed in 1968 to replace the terms "microbial protein" and "petro-protein". Microorganisms that can 
be used as an SCP include a variety of bacteria, marine microalgae, yeasts and filamentous fungi. The amino 
acids F, V, T, W, M, L, I, K and H are essential and R, C and Y are beneficial if increased in the diet. In one 
study, feeding of Tilapia with yeast expressing the Vitellogenin reserve protein was used to SCP enrichment. 
We identified a window opportunity to enrich globular proteins with essential amino acids in order to increase 
the SCP, replacing the vitelligenin by designed proteins. However, it is necessary to generate knowledge to 
make substitution possible. We tested myoglobin enrichment with each of the amino acids of interest using the 
BLOSUN62 substitution matrix and substituting positions with positive, zero or -1 scores. The enrichment was 
9% for W up to 65% for M, median of 57%. For W, by including L which is -2 in BLOSUM80, substitution 
reached 20%. The substituted sequences were modelled by I-Tasser server, all providing models with great 
similarity to myoglobin, with a c-score of -0,42 for myo_T up to 1.2 for myo_C, median XXX. The models 
were subjected to molecular dynamics with Gromacs by subsequent periods of 10 ns, duplicating the 
trajectories each 10 ns, until obtaining eight simulations for each type of enrichment. Simulation with the wild 
type structure from PDB entry 3RGK yielded a RMSD of 1,2 Angstroms in 40 ns. The most instable structures 
were myo_R and myo_K, showing 34 and 11 A of maximum RMSD at the end of simulation, and averages of 
25 and 10 A, respectively. Substitutions with negatively charged residues myo_D and myo_E yielded 3.9 and 
3.2 A of RMSD in average at the end of simulation. The other substitution besides leading to RMSD larger 
than the wild type protein, remained globular during simulation, yielding RMSD around 2 up to 3.5 A. By 
using BLOSUM62 scores positives and zero, the substitution rates for myo_R and myo_K wer of 36 and 35%, 
respectively, and the RMSD decreased to 2.8 and 3.4 respectively, supporting more stable possibilities. In 
conclusion, the assay provides information of stability of globular structure and the ranges of substitution are 
compatible with enrichment of myoglobin for usage as SCP. 
Palavras-chave: single-cell protein; essential amino acids; molecular dynamics; ;  
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Abstract:  
Ascariasis is a soil-transmitted helminth infection with high incidence in Brazil, caused by the parasite Ascaris 
sp., and considered a neglected disease in tropical countries. Paleoparasitology aims to understand the 
paleoepidemiological environment, using as source of study, mummified hair and human tissue, and coprolites 
(preserved/fossilized fecal remains). Gruta do Gentio II (GGII) is an archeological site located in Unaí, 
northwest of state of Minas Gerais, dating from 12.000 to 410 years before present (BP), having two stratums, 
the hunter-gatherer (12.000 to 7.295 BP), and the horticulturist (3.490 to 410 BP), GGII paleoparasilogical 
studies have reported helminth eggs in coprolites using the light microscopy technique. Despite the utilization 
of paleogenetic methods using the PCR-Sanger technique, attempts to retrieve parasitic genetic information at 
the species level were unsuccessful. Therefore, our objective shifted to the application of paleogenomic 
techniques, using the Next-Generation Sequencing (NGS), a high-throughput methodology. The ancient DNA 
was extracted from a coprolite (GG32) previously identified as a human origin by PCR plus Sanger sequencing. 
PCR technique was applied employing nad1, 16S rDNA and 12S rDNA molecular targets. Amplicons were 
mixed and subjected to NGS using Illumina MiSeq Plataform Facility. The obtained sequences were processed 
by applying a genomic pipeline based on AdapterRemoval, SeqKit, Pear, and Blastn, for removing adapters, 
low-quality base pairs, and comparing each consensus to a custom-built reference database. As a result, from 
a total of 1.048.575 reads, 126.399 (12%) were identified as Ascaris sp. with over 99% of genetic identity with 
multiples reference sequences. Those preliminary results confirmed the presence of Ascaris sp. infection in a 
GGII horticulturist individual. This novel data from the past enables understanding the health conditions, the 
relationship between hosts and parasites, and the way of life of these populations. 
Palavras-chave: bioinformatic; coprolites; ancient DNA; paleogenetic;  
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Abstract:  
Penile cancer is a rare neoplasm in developed countries. Latin America was responsible for 13.8% of the 
estimated cases of the disease in the world in 2020, with Brazil being one of the countries with the highest 
incidence. To date, only 5 studies in the literature have performed whole exome sequencing (WES) in samples 
from patients with penile cancer worldwide. The present work aimed to perform the WES of DNA samples 
from tumor tissue of 12 patients with Penile Squamous Cell Carcinoma (SCPC) that were collected between 
2011 and 2017 at Hospital das Clínicas, Faculdade de Medicina de Ribeirão Preto, São Paulo, Brazil. For 
processing the raw sequencing data, tools such as Mutect2 from the Genome Analysis Toolkit were used to 
call somatic variants (Indels and SNVs), and SnpEff and SnpSift for annotation. Only genes that were present 
as altered genes in PSCC in the Catalog of Somatic Mutations in Cancer were selected, as well as variants with 
a minimum coverage of 30 and a PHRED scale (Combined Annotation Dependent Depletion) equal to or 
greater than 10. After these filters, the 20 most frequently altered genes were TTN, CREBBP, KMT2C, 
KMT2D, PDE4DIP, RICTOR, RPTOR, TP53, ATM, BRCA1, HRAS, LY75, MAML3, MAP3K4, MLH1, 
NCOR1, NF1, NOTCH1, NOTCH4, and OBSCN. The TP53, TTN, and NOTCH1 genes have the distinction 
of being the most altered genes in PSCC when compared to four other WES studies, suggesting that these may 
be crucial in the process of carcinogenesis. Only the KMT2C gene, which is involved in transcriptional 
coactivation and histone methylation, was discovered to be shared with another study that also looked at 
Brazilian patients. These results support mutations noted in the literature and provide novel potential driving 
genes for the Brazilian population. This research helped contribute with the genetic profile of PSCC and may 
offer useful data for future studies. 
Palavras-chave: Penile Cancer; Whole-exome sequencing; Somatic Mutations; ;  
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Abstract:  
Plebeia remota, a subtropical Brazilian stingless bee species, exhibits the adaptive behavior known as 
reproductive diapause. This behavior is characterized by a programmed arrest in provisioning and oviposition 
process, enabling the species to withstand low winter temperatures. Despite diapause being common in bees, 
there is a lack of studies elucidating the molecular mechanisms underlying this behavior, particularly in 
stingless bees. In this context, this study aimed to prospect differentially expressed genes during reproductive 
diapause in P. remota. Therefore, individuals from four distinct conditions were collected: non-diapause nurse 
workers (10R), non-diapause forager workers (30R), 10-day winter workers in diapause (10D), and 30-day 
winter workers (30D). These individuals were collected from 3 different nests (3 biological replicates per 
condition). Individual RNA extractions were carried out from whole bodies using the RNeasy Mini Kit 
(Qiagen) and RNA quantification was performed using the Nanodrop® (Thermo Fisher Scientific). Three 
individuals were pooled together for library construction of each replicate, and paired-end reads of 150 bp 
were sequenced using Illumina® NovaSeq6000 by Macrogen (South Korea). The evaluation of read quality 
was executed using the FastQC 0.11.9 software and the low-quality reads were removed using Trimmomatic 
0.38. Digital normalization and de novo assembly were performed using Trinity 2.6.6 software. The quality of 
the assembled transcriptome was evaluated using the BUSCO program based on the Hymenoptera database. 
Gene annotation was carried out using the Trinotate pipeline, and potential contaminants were eliminated from 
the dataset. Read mapping, quantification, and differential gene expression analysis were performed using 
Bowtie2.4.2, RSEM 1.3.3, and EdgeR 3.42.4 through scripts included on Trinity. The sequencing generated a 
total of 714,673,798 raw reads, which was reduced to 544,040,618 after the cleaning process. The assembly 
resulted in a total of 156,209 transcripts, and the BUSCO analysis identified that 95.8% of the examined genes 
were classified as complete based. A total of 86,589 complete ORFs and 43,959 incomplete ORFs were 
identified. Blastp and Blastx alignment tools were used, resulting in 49,993 and 53,547 hits, respectively. 
Additionally, 117,990 non-coding sequences were detected. A total of 1008 differentially expressed genes 
(DGEs) were identified. Among those, 259 (25.6%) had at least one isoform with a significant blast hit (e-
value < 1e-5) against SwissProt sequences. DGEs were identified in each comparison: 10D vs 30D (19 genes), 
10D vs 10R (188 genes), 10D vs 30R (382 genes), 30D vs 10R (270 genes), 30D vs 30R (518 genes), and 10R 
vs 30R (423 genes). These findings indicate notable differences in gene expression profiles between diapause 
and non-diapause states, as well as among different ages of workers in the reproductive phase (non-diapause). 
We will conduct the enrichment analysis of Gene Ontology (GO) terms to identify the genes with biological 
functions potentially related to reproductive diapause.  
Palavras-chave: Plebeia remota; reproductive diapause; stingless bee; transcriptome;  
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Abstract:  
Ruminants depend on a complex and diverse microbial community that is responsible for the development, 
health and productivity of the host, establishing important levels of association. The study of microbial 
populations within the gastrointestinal tract represents a potential avenue for understanding host biological 
processes from the perspective of symbiotic microorganisms. Next generation sequencing studies have used 
16S rRNA sequencing to describe the microbiota composition, stating that metabarcoding can offer new 
opportunities to use microbial composition to assess animal performance phenotypes, such as feed efficiency. 
The present study aimed to explore the abundance and taxonomic diversity of the fecal microbiota of 487 
Nelore bulls at ages between 18 and 30 months, participating in the 2019 to 2022 editions of the National 
Young Bull Evaluation Program (PNAT). Fecal samples were collected from the rectal ampulla of Nelore bulls 
and DNA extraction was performed from 150 mg of stool using the Quick-DNA ™ Fecal/Soil Microbe 
Miniprep Kit (ZYMO Research Corp). PCR target amplification for 16S rRNA was performed using designed 
primers and amplicons were sequenced in an Illumina NovaSeq platform (2 × 250 bp). After sequencing, raw 
reads were filtered for quality (>Q25) and trimmed at positions 250 (F) and 250 (R) using QIIME 2 v.2022.8. 
The filtered data was submitted to the DADA2 package to generate amplicon sequence variants (ASVs) and 
sequences were annotated using the SILVA database v.138.1 . The resulting ASV table was used to determine 
alpha diversity (number of ASVs and the Shannon-Wiener index) and beta diversity (NMDS, Bray Curtis 
Method) with RStudio version 4.2.2. We identified a total of 132.208 bacterial ASVs and 2.018 archaeal ASVs 
in the young Nelore bulls' microbiomes. Based on the alpha diversity, we could observe a large intra-year 
diversity considering both bacteria and archaeal populations. When comparing the Shannon index between 
each pair of years, we observed that all four groups were significantly different (p <= 0.05, Wilcoxon test) 
from each other regarding bacterial diversity, but that there were no significant differences (p > 0.05, Wilcoxon 
test) regarding archaeal diversity. Regarding Beta diversity, we observed a marked clustering of bacteria 
population among samples of each year. In all four years, the most abundant genus identified in archaea was 
Methanobrevibacter, of the family Methanobacteriaceae and the phylum Euryarchaeota. The most abundant 
genus identified in bacteria was Rikenellaceae RC9 gut group, the family Lachnospiraceae and the phylum 
was Firmicutes. Further analysis will be performed to associate these Alfa and Beta diversities and microbial 
abundances with the cattle's performance traits and other phenotypes of economic importance, such as feed 
efficiency. 
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Abstract:  
Introduction: Leprosy is a chronic infectious disease that affects the skin and peripheral nerves. Despite being 
considered an "eradicated" disease by the World Health Organization in the 2000s, there are more than 200,000 
new cases registered each year. While leprosy is primarily an infectious disease caused by Mycobacterium 
leprae, research has suggested that the host genetic background plays a central role in determining an 
individual's susceptibility to the disease. Usually, due to epidemiological factors, high-throughput sequencing 
experiments for genes involved in leprosy tend to stick to a limited number of biological replicates, leading to 
results with low detection power for differential gene expression. In this sense, combining the results of several 
of these independent studies in a meta-analysis is significantly interesting in a way that increases the 
reproducibility and robustness of the results. Objective: The aim of the present study was to perform a meta-
analysis in data from multiple studies approaching gene expression in Hansen's disease in order to gain insights 
into the mechanisms of the disease, genetic basis involved in leprosy susceptibility and contribute in the future 
development of more targeted treatments and preventive measures. Methods: In this study, we used three 
different experimental data sources where gene expression profiles were performed, totaling 62 samples 
subdivided in case-control. Then, the differential gene expression meta analysis across all the three studies was 
calculated through the algorithm of rank-combinatory products implemented in the RankProd package. And 
for further elucidation of the potential biological processes and pathways involved, we applied a downstream 
over-representation analysis (ORA) using the algorithm from the package "clusterProfiler". Results: We 
identified approximately 6000 genes DEGs, a significant improvement when compared to the intersection of 
the results of individual studies or the analysis of three datasets corrected by the batch. We determined a variety 
of biological terms enriched related to the immune response and neuronal function. Besides that, we identified 
genes associated with arachidonic acid metabolism, metalloproteinases, and cathepsins. The Arachidonic acid 
metabolism has been reported to have both pro- and anti-inflammatory activities and also activates STX-3, a 
protein involved in the repair of neurons. Also, the arachidonic acid can suppress ApoA-I expression by 
regulating PPAR-α and HNF transcription factors in high doses. This protein is HDL's major structural and 
functional protein and seems to be quantitatively altered in leprosy patients. The metalloproteinases are 
released by neutrophils, monocytes, macrophages, and fibroblasts in the degradation of the extracellular matrix 
and act on tissue remodeling during healing processes. Finally, the Cathepsins are lysosomal protease enzymes 
released during tissue destruction, which have an essential role in mediating the innate and adaptive immune 
responses against Mycobacterium tuberculosis and appear as a promising target for antileprotic drugs. 
Conclusion: We demonstrated the applicability of meta-analysis on RNA-Seq studies by uncovering a 
significant fraction of genes differentially expressed across three Leprosy studies. These results provided 
insights into the physiological response to neuronal and tissue injuries, the regulation of inflammatory 
processes, and recalled novel therapeutic targets.  
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Abstract:  
Although the Papillomaviridae family of oncogenic viruses has representatives that infect approximately 90 
vertebrate species, studies aimed at rational drug design against these viruses are limited to the genotypes that 
infect humans. Disregarding HPVs, the bovine papillomavirus type 1 is the most studied genotype. Besides its 
importance as a model, BPV1 stands out because of its occurrence in herds worldwide, its potential to cause 
cancer in infected cattle, and its ability to infect hosts of different species, an uncommon feature in the family. 
Considering the relevance of this genotype and the lack of effective therapies against animal papillomaviruses, 
this work aimed to identify candidate drugs as inhibitors of the oncoprotein E6 of BPV1. For this purpose, 
docking-based virtual screenings were performed, with E6 as a target. The library of molecules used 
corresponds to 7173 stereoisomers of drugs approved for human or veterinary use. After docking calculations, 
by the Autodock Vina program, the 1500 compounds with the highest affinities towards E6 were identified. In 
order to perform more detailed analyses, the top 10 ranked drugs were selected. The predicted binding energy 
of these complexes ranged from -9.5 to -10.2 kcal/mol, while the number of hydrogen bonds was from 1 to 5. 
Using this subset we investigated druggability and toxicity parameters. Additionally, characterizations of the 
main interactions contributing to the formation of these 10 complexes were performed. Such analyses indicate 
that, in general, these 10 molecules exhibit good affinity towards E6, interact with relevant residues of the 
protein, and meet the established ADMET criteria. In the next step, the 3 drugs with the highest affinities were 
selected to run 100 nanosecond molecular dynamics simulations, aiming to evaluate the stability, behavior, 
and interactions of the complexes predicted in docking. The results reveal that 2 of these drugs form stable 
complexes and remain at the target site throughout the simulation. The information generated in the present 
work indicates that they may serve as potential E6 inhibitors. These two molecules can be considered a starting 
point for future studies seeking treatment strategies against bovine papillomavirus. 
Palavras-chave: E6; papillomavirus; molecular dynamics; molecular docking; drug repositioning 
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Abstract:  
The advent of big data took paleoparasitological and paleogenetic studies to new heights, with advances such 
as Next-Generation Sequencing (NGS), which allowed the emergence and development of Paleogenomics. 
These advances have significantly increased the information retrieved from archaeological samples, resulting 
in insights into various fields such as past health, ancestry, and parasitic diseases. The archaeological site Gruta 
do Gentio II (GGII), municipality of Unaí, Minas Gerais, is of great fascination due to its favorable taphonomic 
conditions, which allow the preservation of archaeological materials, including mummies, tissues and 
coprolites, with minimal physical degradation. Paleoparasitological and paleogenetic findings confirmed the 
presence of human coprolites of its inhabitants, as well as animals, marsupials and felines, such as Philander 
opossum (four-eyed gray opossum) and Leopardus pardalis (ocelot). The main objective of this study is to 
characterize the taxonomic profile of the intestinal microbiome of human and animal GGII coprolites. The 
extraction of ancient DNA (aDNA) from human (n=3) and animal (n=3) coprolites was performed at the 
Palaeogenetica Laboratory (LPIP/IOC/FIOCRUZ), a specialized unit exclusively dedicated to DNA analysis. 
old (aDNA). Strict safety measures were followed throughout the process, adhering to a mandatory protocol 
designed to control any possible contamination with modern DNA. After the extraction phase, PCR was used, 
using the 16S rDNA gene marker. The resulting PCR amplicons, along with all old DNA, were subjected to 
NGS using the Illumina MiSeq platform setup. The demultiplexed sequences obtained from this process were 
processed using a bioinformatics pipeline, including DADA2, Phyloseq and Qiime2. Finally, these sequences 
were compared with the Silva NR99 database for accurate taxonomic characterization. The results yielded a 
total of 557 operational taxonomic units (OTUs) spanning all six coprolite samples. Preliminary results 
revealed a dissimilarity between the human and animal microbiome profiles of GGII coprolites. By taking this 
comparative approach, we strive to improve our understanding of ancient dietary practices while at the same 
time establishing crucial benchmarks for future analyzes of ancient microbiomes from archaeological samples 
in similar environments, such as those located in the Cerrado biome. 
Palavras-chave: NGS; Pre-Columbian site; 16S rDNA; paleogenetic;  
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Abstract:  
The Gruta do Gentio II (GGII) archaeological site, situated in the municipality of Unaí, Minas Gerais, has been 
the focal point of numerous excavations conducted by the Brazilian Archaeological Institute (Instituto de 
Arqueologia Brasileira - IAB). This site has garnered a significant interest due to its favorable taphonomic 
conditions, which can be attributed to its inherent safeguarding against external environmental influences. This 
unique characteristic has led to the remarkable preservation of diverse archaeological materials, including 
human remains, plants, and coprolites. Such feature allowed for investigations that have indicated the presence 
of two distinct cultural stratums within the archaeological site. The first, spanning from approximately 12.000 
to 7.295 years before the present (BP), is characterized by a hunter-gatherer dietary pattern. In contrast, the 
second cultural stratum, spanning from around 3.490 to 410 years BP correlates to a subsistence centered 
around gardening. The emergence of Next-Generation Sequencing (NGS) and Paleogenomics has enabled the 
genetic analysis of dietary habits by harnessing the power of high-throughput data, which allowed the 
characterization of the human gut microbiome. The primary objective of this study is to characterize the 
taxonomic profile of the human gut microbiome within GGII (n=6), utilizing a sample size of six coprolites, 
encompassing both hunter-gatherer (n=3) and gardener (n=3) cultural stratum. The extraction of ancient DNA 
(aDNA) Was carried out in the Paleogenetics Laboratory (LPIP/IOC/FIOCRUZ), a specialized facility 
exclusively dedicated to the analysis of ancient DNA (aDNA). Stringent safety measures were followed 
throughout the entire process, adhering to a mandatory protocol designed to control any potential 
contamination with modern DNA. After that, PCR was employed, utilizing the 16S rDNA gene marker. PCR 
amplicons, and also the whole ancient DNA, were subjected to NGS using the Illumina MiSeq Platform 
facility. The demultiplexed sequences obtained from this process were processed using a bioinformatic 
pipeline, including DADA2, Phyloseq and Qiime2. Finally, these sequences were compared to the Silva NR99 
database for accurate taxonomic characterization. The results yielded a total of 429 operational taxonomic 
units (OTUs), encompassing all six coprolite samples. Preliminary results revealed a somewhat dissimilarity 
between hunter-gatherer and gardener microbiome profiles from GGII coprolites. The disproportion in the 
frequency of some bacteria families in hunter-gatherers versus and gardeners could be related to specific GGII 
subsistence mode in each culture By undertaking such comparisons, we can gain valuable insights into the 
microbiome signatures of ancient diets and their cultural implications. 
Palavras-chave: Bioinformatics; Paleoparasitology; Coprolites; ancient DNA; Paleogenetic 
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Abstract:  
Cowpea [Vigna unguiculata (L.)] exhibits significant genetic variability and displays excellent adaptability to 
extreme climates and soil conditions. As a versatile species, it has been extensively utilized in diverse 
production systems, highlighting its economic value. In order to cope with adverse conditions, plants have 
evolved various defense mechanisms, including the induction of Snakins, which are antimicrobial peptides 
that counteract biotic and abiotic stresses. Within this context, the objective of the present study was to 
characterize Snakins in the cowpea genome and investigate their differential expression (RNA-Seq) under root 
dehydration stress. The cowpea reference genome was obtained from Phytozome, and subsequently, a search 
for potential VuSN candidates was conducted using the BLAST, REGEX, and HMM approaches, utilizing 
databases generated from UniProt and NCBI. Candidate VuSNs were evaluated based on conserved domains 
(CD-Search and InterProscan), conserved motifs (MEME), presence of signal peptides (SignalP), molecular 
weight, isoelectric point (ProtParam), and subcellular localization (ProtComp). A phenetic tree was 
constructed using the Neighbor-Joining method (Mega7), and sequence alignment was performed using 
Clustal Omega. Furthermore, a heatmap was generated to depict the differential expression of VuSNs. A total 
of 31 VuSNs were identified, all of which exhibited the characteristic domain of the snakin/GASA family, a 
signal peptide in the N-terminal region, a molecular weight ranging from 8.20 to 14.59 kDa, an isoelectric 
point between 7.45 and 9.7, and an average size of 60 amino acids for the mature protein. Multiple alignment 
analysis revealed the structural conservation of 12 cysteines, two highly conserved motifs, and the formation 
of three subfamilies, as indicated by the phenetic tree. In silico differential expression analysis was performed 
on root tissue libraries subjected to dehydration for 25 minutes and 150 minutes. The heatmap revealed that 
after 25min of dehydration we had 1 gene repressed (VuSN5) and 3 induced (VuSN13, 24 and 29), while after 
150min we observed 1 (VuSN3) and 4 repressed (VuSN5, 6, 10 and 29). These findings suggest the 
involvement of Snakins in the initial defense response of cowpea under root dehydration stress, and also enable 
the identification of promising candidates for biotechnological applications. 
Palavras-chave: Antimicrobial peptides; Abiotic stress; Cowpea; GASA;  
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Abstract:  
Haplotypes are more informative than the isolated markers due to being treated as multi-allelic loci when in 
strong linkage disequilibrium (LD), allowing better identification of individuals and their ancestral traits. To 
increase the LD, microhaplotypes (MHs), are defined by their short size of up to 200 to 300 bp. Many studies 
show that MHs are a promising tool in population genetics, including ancestry inference, which is crucial for 
understanding relationship between populations and individuals and for avoiding spurious associations in 
studies of genetic association in admixed population. As the Brazilian population is highly admixed, we aimed 
to select highly informative MHs and evaluate their performance in ancestry inferences in our population, 
comparing it with an estimate based on single nucleotide polymorphisms (SNPs). We composed a dataset of 
4,081 unrelated worldwide individuals, of which 522 are from southeastern Brazil, 2,504 from the 1,000 
Genomes project, 929 from the HGDP, and 126 from the SGDP. After filtering and merging the datasets, it 
resulted in 943,450 SNPs that were then phased. For large-scale selection of MHs, we elaborated a two steps 
Python script that uses a phased Variant Call Format (vcf) file as input: (1st) selecting SNPs according to a 
given distance in bp between them and the adjacent markers, resulting in 262,624 SNPs, and (2nd) generating 
de MHs by merging the markers selected by the previous step, and their alleles, resulting in 120,631 MHs 
saved in a vcf file where every line implies one MH. Following that, we estimated the informativeness (Cl 
from the AIM-SNPtag approach) for every MHs to define subsets for ancestry inference. Afterwards, we 
estimated ancestry inference (K=2 to K=10) for six subsets: full set of MHs or SNPs, subsets of the 500 most 
informative MHs or SNPs considering all populations in the dataset and subsets of the 500 most informative 
MHs or SNPs focusing on the Native Americans cluster. To compare ancestry estimates, we chose K=3 and 
K=7, the two best values indicated for the full set of MH by DLK2 parameter from PopCluster software. The 
highest value of K indicated from all the subsets was K=7, what denotes the tendency of MHs being more 
informative than SNPs, which subsets indicate at most K=6. Comparison among datasets was further done by 
a score, presenting highest values for the subsets of 500 MHs (score=0.92) compared to 500 SNPs (score=0.8), 
what means the subsets of MH show results closer to the full set. Regarding the cluster specific 
informativeness, we showed this methodology allows a sooner identification of the Native Americans cluster 
when using MHs, splitting them from East Asian when K=4, otherwise it happened only in K=5 (or K=6 when 
using SNPs). Concluding, we propose a pipeline and a script for large-scale selection of highly informative 
MHs for estimating ancestry and we showed that MHs are indeed more informative than SNPs for this purpose. 
We also proposed an effective improvement for studying population poorly available in public data sets, as the 
Native Americans, by selecting cluster specific informative markers. 
Palavras-chave: microhaplotype; ancestry; informativeness; Native Americans; Brazilians 
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Abstract:  
Extrachromosomal circular DNA (eccDNA) have emerged as important players in genome dynamics and 
cellular processes. This form of double-stranded circular DNA, distinct from linear chromosomal DNA, 
exhibits great heterogeneity in terms of sequence and size range, and has captured significant attention due to 
its potential impact in genomic instability, gene regulation and disease development. Bioinformatics tools are 
being developed to unravel the complexities of eccDNA, facilitating the identification, characterization and 
functional annotation of eccDNA molecules present in the human genome. In this study, we employed state-
of-the-art bioinformatics approaches to investigate the characteristics and functional implications of eccDNA 
in different human cell types. Through high-throughput sequencing data analysis, we identified and 
characterized eccDNA molecules, elucidating their distribution patterns, abundance, and association with 
genome features. Additionally, we integrated eccDNA data with complementary omics datasets to decipher 
the regulatory roles of eccDNA in gene expression. Our findings demonstrate the eccDNA potential 
contributions to genetic diversity, highlighting their involvement in genomic rearrangements. The integration 
of bioinformatics with eccDNA research provides a powerful framework to investigate the functional 
consequences of eccDNA on cellular processes, also advancing our understanding of this intriguing genomic 
entity, opening new avenues for exploring genome plasticity and therapeutics strategies. 
Palavras-chave: eccDNA; bioinformatics; nanopore sequencing; Genomics;  
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Abstract:  
Dickeya, a genus of Gram-negative bacteria, includes plant pathogens that are responsible for causing soft rot 
symptoms in a variety of crops. These bacteria are widely recognized as the primary cause of soft rot disease, 
a phytopathological condition characterized by the liquefaction of storage organs. This process is primarily 
facilitated by a group of enzymes known as pectinases, which degrade pectin, a substance located between the 
middle lamella and the cell wall of plants. This condition significantly affects key agricultural crops, 
particularly potatoes, leading to significant economic implications. In Brazil, soft rot ranks among the top 10 
concerning plant diseases and is the primary disease affecting crops after harvest. Dickeya dadantii is one of 
the most studied species of the genus and it is used as a model for omics science approaches. In this study, we 
employed a pangenomic analysis approach to identify and characterize the genes and proteins of D. dadantii 
(CCRMP144 and CCRMP255). Through the utilization of a bioinformatics pipeline and an extensive database 
comprising 199 genomes of known Dickeya species and strains, we successfully identified the pangenome and 
determined its accessory, core, and exclusive genes. Notably, three exclusive genes were found in the new 
isolate (CCRMP144 and CCRMP255). The discovery of the exclusive genes that give new traits to these strains 
highlights the potential for resistance and virulence among the species, improving our understanding of genetic 
diversity and giving valuable insights into the pathogenic potential of this species. Moreover, it lays a solid 
foundation for future research aimed at combating soft rot diseases in plants. 
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Abstract:  
The order Hymenoptera consists of the insects commonly known as bees, ants, wasps and sawflies, critical for 
the maintenance of the diversity and homeostasis of ecosystems (e.g., pollination in rural and wild 
environments and dispersion of native seeds). They harbour a wide range of phenotypic variation, which 
includes the largest number of independent gains and losses of eusociality among metazoans, parasitoid species 
with a large diversity of hosts and strategies, pollinating species and species with a venomous stinger used for 
hunting, paralysing hosts and defence. These traits can be inherited and, as such, must have an underlying 
genetic component, and some of them show patterns of evolutionary convergence among distant groups within 
the order. The search for homologous regions significantly associated with some of these phenotypes through 
the analysis of gene families and protein domains may offer important information for the molecular 
understanding of their inner workings and their evolution. However, species-related data are not independent 
since they share common ancestors. A plethora of comparative methods were developed in the last decades in 
order to enable the search for associations between data derived from phylogenetically-related organisms, 
incorporating their phylogeny as an additional parameter for the models. In the present work, we integrated 
phylogenetic, phenotypic and genomic data in order to build phylogeny-aware statistical models and search 
for homologous groups whose count is significantly associated with eusociality and parasitoidism in 67 high-
quality annotated Hymenoptera genomes representative of species classified as eusocial or solitary and 
parasitoid or non-parasitoid. From a total of 2,423,640 homologous regions belonging to 12,327 unique protein 
domains and families gathered from those genomes, six are significantly associated with the presence/absence 
of eusociality, showcasing a rich functional diversity. We highlight THAP4, a gene that seems to be associated 
with adaptations to life in low oxygen environments and is expanded in ants, who build underground nests, 
and the gene TOPK, involved in the control of cellular proliferation and that is only present in eusocial bees. 
On the other hand, we found 14 domains and families significantly associated with the presence/absence of 
parasitoidism, from which we draw special attention to peptidase M13, a domain expanded in parasitoid 
Hymenoptera. This domain is found in the neprilysin family of proteins, which are commonly encountered in 
the venom glands of Hymenoptera and have a proposed paralysing function. Interestingly, this domain is also 
expanded in Pseudomyrmex gracilis, a parasite ant of the acacia-ant myrmecophyte system, and in 
Belonocnema kinseyi, a gall wasp. We also observed domains and families with scarce functional 
characterization that represent interesting targets for functional evaluation. Importantly, many genes 
harbouring those domains and families are absent in a number of Hymenoptera species, which suggests that 
they are not essential. In conjunction, these results provide an important starting point for knockout and 
knockdown-based functional analyses of those genes in Hymenoptera, devising a larger comprehension of 
their role in the control and evolution of eusociality and parasitoidism in the order. 
Palavras-chave: Hymenoptera; eusociality; parasitoidism; IPR; genomics 
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Abstract:  
The KRAB-ZNFs (Krüppel box-associated zinc finger) is the most abundant family of epigenetic repressors. 
The proteins encoded by these genes contribute to the addition of repressive chromatin marks and DNA 
methylation, and often are tissue-specific. ZNF429, one of the members of this family, is a poorly studied gene 
and its expression was associated with the survival of patients diagnosed with high-grade serous ovarian cancer 
(HGSOC). Using clinical and gene expression data from The Cancer Genome Atlas repository, our group 
showed that higher ZNF429 expression is associated with a better prognosis in ovarian tumors (unpublished 
data). By integrating ChIP-seq of ZNF429-HAtag overexpressed in HEK293 cells and RNA-seq data from 
HGSOC, were identified targets potentially regulated by the protein. Pathway enrichment analysis using these 
targets, showed a group of genes repressed by ZNF429 that act on the extracellular matrix organization, 
probably leading to a less invasive tumor phenotype. However, the underlying mechanisms mediated by 
ZNF429 in the tumor biology context remain unknown. In this work, we will study the ZNF429 gene 
expression and protein levels profiles in cell lines (control and genetically modified by CRISPR/Cas-9 system 
and lentiviral vector over-expressing the gene), and relate the expression patterns with phenotypic features of 
tumor biology through in vitro assays and clinical outcomes. Combining ChIP-seq and RNA-Seq data, we will 
reveal ZNF429 targets as well as related pathways, DNA-binding specificity, and regulatory mechanisms. We 
chose to begin the modification process by overexpressing ZNF429 with a HA tag to facilitate the pull-down 
step in the ChIP-seq experiments, given the inespecific nature of the antibody. To overexpress ZNF429, we 
initially removed the KRAS gene from the vector pBabe-KrasWT and replaced it with the ZNF429 amplicon, 
creating the plasmid pBabe-ZNF429 in which HA (Human Influenza Hemagglutinin) is fused to the ZNF429 
N-terminus. After transformation into electrocompetent bacteria, we picked six colonies that had appropriate 
growth and used PCR to determine which ones had the pBabe-ZNF429 vector. We have finished purifying the 
plasmid containing the HA-fused ZNF429 gene, and the plasmid pBabe-ZNF429 will be sequenced. Following 
that, we will amplify the HA-ZNF429 sequence and clone it into the lentiviral vector pLenti6.2 TagBFP , 
which will be used for the production of lentiviral particles in HEK293FT cells, and for transduction of 
fibroblast cell lines. Subsequently, the RNA-seq technique will be used to compare gene expression levels in 
the control and genetically modified cells groups. ZNF429 binding sites will be identified using the ChIP-Seq 
technique. Then the regions identified as ZNF429 binding targets will be compared with the promoter / 
regulatory regions of differentially expressed genes to identify genes directly regulated by ZNF429, and the 
overlap candidate genes will be used in gene enrichment analysis. 
Palavras-chave: ZNF429; ovarian cancer; transcription factors; KRAB-ZNFs; gene expression 
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Abstract:  
Ophidiiformes are primarily bathypelagic fish, meaning they inhabit deep waters, but they also have some 
species specialized in low-depth environments with low luminosity, being more active during the night. These 
fish have diverse habits, ranging from parasites to cave explorers, and a remarkable characteristic is their ability 
to produce sounds. Currently, this order comprises 562 valid species distributed among four families: 
Ophidiidae, Carapidae, Bythitidae, and Dinematichthyidae. However, few species within this order have had 
their complete mitochondrial genome described. The mitochondrial genome is a circular DNA structure with 
a standard conformation in vertebrates, consisting of 37 genes, including 13 protein-coding genes (PCGs), 22 
transfer RNAs (tRNAs), and 2 ribosomal RNAs (rRNAs). This stable organization makes it a valuable tool for 
studying the phylogeny and evolution of organisms. The objective of this study was to assemble and describe 
the mitochondrial genome of two Ophidiiformes species. Genomic data were obtained from the Sequence Read 
Archive (SRA) at NCBI for Lamprogrammus exutus (ERR1473901) and Brotula barbata (ERR1473900). The 
mitochondrial genome assemblies were performed using the NOVOPlasty v4.2 tool on the Galaxy Europe 
platform. Parameters were set with a k-mer of 39, and the complete mitochondrial genome of Lamprogrammus 
niger (AP004410) was used as a seed for L. exutus, while the mitochondrial cytochrome oxidase b (CYTB) 
gene (EF455989) of B. barbata was used for the latter species, with the remaining settings defined as default. 
Following the assembly, the circularized sequences were annotated using the MitoAnnotator tool on the 
MitoFish v.3.89 server. The mitogenome of L. exutus comprised 16,570 base pairs (bp) with a GC content of 
46%, whereas that of B. barbata consisted of 16,456 bp with a GC content of 48%. Both species exhibited the 
typical vertebrate conformation, with 13 protein-coding genes, all located on the heavy strand except for the 
ND6 gene, which was on the light strand, as well as two rRNAs (12S and 16S) on the heavy strand and 22 
tRNAs, with only eight of them found on the light strand. This study represents the first description of the 
mitochondrial genome for these two species, adding to the existing 30 Ophidiiformes mitogenomes available 
in GenBank. These descriptions can contribute to the understanding of the phylogeny and evolutionary history 
of this group. 
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Abstract:  
Background: Mammal genomes have retrotransposable elements spread into their genomes. Among them, the 
intragenic retrotransposable elements are prone to form chimeric transcripts with their host genes. Nowadays, 
the massive amount of RNA sequencing data provides an unprecedented opportunity to well characterize all 
sorts of variations in the transcriptome, being only limited by existing computational algorithms to their goals. 
Here, we present FREDDIE, a tool to identify exonization of retrotransposed elements using RNA sequencing 
data. Methods: Freddie is a user-friendly tool that can be easily initiated with a set of aligned reads. The 
pipeline consists of six modules: "String" for transcriptome assembly, "Chimeric" for identifying chimeric 
transcripts, "Coding" for classification of the transcripts in coding or nonconding, "Pfam" for domain 
identification, "Expression" for quantifying expression, and "Resume" for consolidating key findings. Results: 
We applied FREDDIE to RNAseq data from cell lines (K562 and U251) and we found 126 chimeric transcripts 
in K562 (10 RTCs, 30 LINE1, and 86 Alu) and 196 in U251 (10 RTCs, 39 LINE1, and 147 Alu). In order to 
validate our findings, we used long-read sequencing and also experimental validations as qRT-PCR. In 
summary, our tool demonstrated a high concordance rate (73%) specifically in relation to long reads data, 
reaffirming the exceptional accuracy achieved through our experimental validations, which yielded a perfect 
100% accuracy (3/3 cases). Conclusions: FREDDIE, a tool capable of identifying exonization of 
retrotransposable elements, can create a valuable opportunity for the investigation of the mobile elements 
contributions to the transcriptome in evolution and in disease states. 
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Abstract:  
Penile cancer (PeCa) is a rare and aggressive genital neoplasia with a higher incidence in developing countries, 
such as Brazil, where the state of Maranhão presented the highest incidence rate of PeCa worldwide. The 
disease is associated with low socioeconomic and educational indices, and some risk factors are described, 
such as poor penile hygiene, phimosis, smoking, obesity, and human papillomavirus (HPV) infection. The 
main unfavorable prognostic factor in PeCa is the occurrence of lymph node metastasis. However, the 
molecular pathways involved in this process are still not fully understood. Therefore, this research aimed to 
identify differentially expressed genes associated with poor prognostic factors of PeCa in a cohort of patients 
from Maranhão, Brazil. Fourteen primary penile cancer samples and 14 matched lymph node metastasis 
samples were collected from PeCa patients in São Luís city, Maranhão. The samples were obtained during 
surgery and tissue macrodissection. Afterward, the RNA extraction was performed using a commercial kit 
(Qiagen Cat. No. 80284). The RNA samples were quantified using a Fluorometer (Qubit, Thermo Fisher 
Scientific) and the integrity was verified in a 1% agarose gel. A high-throughput RNA sequencing (RNA-seq) 
was performed to analyze the transcriptome and identify differentially expressed genes. Raw sequencing data 
underwent preprocessing, including sequence quality assessment and removal of low-quality sequences, and 
the high-quality sequences were mapped to the human reference genome GRCh38 using the STAR v2.7.10b 
aligner. The read counts in specific genes were obtained using the HTSeq v2.0.2, and then analyzed for 
differential expression with DESeq2 in R. To generate more accurate estimates, a shrinkage of the log2 fold 
change was performed using the lfcShrink() function from the DESeq2 package, with the "ashr" estimator 
parameter. Differentially expressed genes (DEGs) in the comparison conditions (primary vs. metastatic) with 
statistical significance were those with an adjusted p-value less than 0.05 and a log2 fold change greater than 
0.6 (up-regulated genes) or less than 0.6 (down-regulated genes), and a total of 38 DEGs were identified, of 
which the LINC00942, LINC02597, PPBP, SIM1, CD177, CMTM2, TBX4, ADAM22, SMPD3 and PNMA5 
gene were the 10 most differentially expressed. Then, a pathway enrichment analysis was performed using the 
WebGestalt (WEB-based Gene Set Analysis Toolkit) version 2019 to identify the biological pathways 
associated with the 38 differentially expressed genes. Pathways with an FDR (False Discovery Rate) less than 
0.25 were considered enriched, resulting in four enriched pathways: cytokine-cytokine receptor interactions, 
chemokine signaling pathway, NF-kB signaling pathway and primary immunodeficiency pathway. Based on 
these results, we hypothesize that alterations in genes related to inflammation may be involved in the process 
of lymph node metastasis of PeCa patients. 
Palavras-chave: penile cancer; lymph node metastasis; RNA-seq; transcriptome;  
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Abstract:  
Bats are well known great reservoirs of several emerging and re-emerging viral pathogens which were 
responsible for many epidemics over the last year, such as the Coronaviruses, the Western Nile Fever, the 
Hendra viruses and the Lyssavirus. Such unique ability to resist viral infections is thought to come from diverse 
immunological and metabolic characteristics that bats acquired along evolution which allow them to sense and 
respond to viruses presence with a less self-damaging and more effective immune response even during 
hibernation, state which were observed to induce an increased susceptibility of a hyper-inflammatory response 
in all small sized mammals but bats. Therefore, the observance of residual signals of infection by Lyssavirus 
in various populations of bats leads the conclusion that, unlike other mammals, some bats might be capable of 
surviving to natural rabies infections, which appears to differ from host to host, even intraspecifically, and the 
reasons are still not completely clear. However, it might be possible that the mechanism of alternative splicing 
develops a role in this phenomenon, as it allows one same genetic origin to express many transcriptional 
products and may vary in each organism. Moreover, recent studies have shown that the splicing mechanism is 
directly affected by some environmental mechanisms, such as the temperature, thus some unique splicing 
patterns were identified in mammals during hypothermic states, suggesting that temperature-dependent 
alternative splicing might be crucial to hibernating mammalians adaptation to environmental changes. 
Therefore, the objective of this study is to evaluate comparatively the occurrence of differential isoform usage 
during hibernating and arousal states in response to Lyssavirus. We retrieved from ENA-EBI 12 RNAseq 
datasets (GEO: GSE228404), corresponding to a Myotis myotis cell lineage before and after infection with 
Lyssavirus during simulated euthermic and torpid states. We used PRINSEQ to eliminate poor-quality reads 
and accessed the abundance of the transcripts expressed in each dataset using Salmon with a provided NCBI 
Myotis myotis reference transcriptome. Lastly, we used the IsoformSwitchAnalyzeR tool to detect and 
compare the occurrence of alternative splicing events and isoform usage between conditions. Our results 
showed a notably higher usage of isoforms with ATSS and Exon Skipping splicing amongst other events. The 
comparison between both infected groups evidence a bigger number of unique alternatively spliced genes. 
Additionally, the differentiation between torpid infected and uninfected samples returned significantly lower 
numbers of genes suffering alternative splicing, counting near half of the global numbers of the other two 
comparative groups. 
Palavras-chave: Bats; Alternative splicing; Hibernation; ;  
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Abstract:  
In Saccharomyces cerevisiae, a yeast of high biotechnological interest, the cytoplasmic membrane enzyme 
H+-ATPase plays a key role in physiological and fermentative processes. Studies have already shown a 
possible relationship between the activation of this enzyme and intracellular calcium signaling, but this 
pathway is not yet well elucidated. Previous work has exposed a link of this pathway with Inositol 1, 4, 5 
triphosphate (IP3) and the presence of a possible receptor for this molecule. However, to date, no IP3 receptor 
(ITPR) has been identified in S. cerevisiae. This study presents an in silico strategy to identify molecular 
receptors and, consequently, the IP3 receptor in yeast. First of all the sequences already described for IP3 
receptors in other organisms were retrieved from GenBank and a database was built. We searched for a 
similarity between ITPR with the S. cerevisiae (S288c) genome using pairwise alignment with BLASTn. To 
search for conserved regions between the already described receptors, multiple alignments of protein 
sequences between the three ITPR types were performed using the Muscle algorithm. A search for proteins 
similar to the already described ITPRs in fungal species was also performed using online BLASTp against all 
non-redundant databases, then the sequences obtained were used in a new multiple alignment. The conserved 
motifs identified in the multiple alignment were selected using the PATTCON tool and we searched for the 
similarity between the conserved motifs in S. cerevisiae proteome using pairwise BLASTp alignment. Proteins 
that showed alignment coverage and identity within the established criteria were selected. To verify if the 
candidate protein could be involved with the phenotype of interest, we searched for interactions already 
described in the literature using the STRING tool and direct interaction analysis with the IP3 molecule using 
DockThor and AutodockTools. To validate the results and confirm the involvement of the candidate protein 
with the IP3 molecule, in vitro, a BY4741 mutant lacking the gene of interest, obtained from Euroscarf, was 
submitted to the cell acidification, a wild-type strain was used as a control. It was possible to identify a 
similarity between one of the conserved motifs and the sequence of the Yer053C-ap. It was also observed that 
Yer053C-ap interacts with proteins responsible for the ethanol response in S. cerevisiae. Regarding molecular 
docking, it was possible to observe that the IP3 molecule can interact directly with the Yer053C-ap. Deletion 
of the YER053C-a gene in the strain reduced the acidification rate when compared to the wild-type strain (p = 
0.0294). These results indicate that the Yer053C-ap may be involved with the activation processes of the H+-
ATPase enzyme pathway, and is a candidate for ITPR in Yeast. Furthermore, this is the first study to 
demonstrate the relationship of this protein to the pathway and to attempt to characterize it as an ITPR. It is 
worth noting that the pipeline developed in this work can serve as a strategy to identify other molecular 
receptors that have not yet been described. 
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Abstract:  
Marfan syndrome (MFS) is an autosomal dominant and highly penetrant condition, caused by pathogenic 
variants in the FBN1 gene, which encodes the protein fibrillin-1, a major structural component of the 
extracellular matrix that provides support to connective tissues. The disease has an approximate prevalence of 
1 in 5.000 people, and 25% of individuals with MFS present de novo variants. The most significant 
manifestations of MFS include ectopia lentis (dislocation of the ocular lens), aortic aneurysms, aortic 
dissections, skeletal abnormalities characterized by overgrowth of the long bones, kyphosis and scoliosis. 
Pulmonary manifestations are also observed. However, MFS exhibits substantial intrafamilial and interfamilial 
variability, suggesting the involvement of modifier genes. The MFS mouse model mgΔloxPneo has the ocular, 
cardiovascular, pulmonary and skeletal manifestations, as well the clinical variability observed in humans. 
Phenotypic differences among heterozygotes in the isogenic 129/Sv strain suggests that epigenetic alterations 
may contribute to clinical variability. Objectives: Compare the methylome and transcriptome of mgΔloxPneo 

129/Sv heterozygotes presenting severe and mild phenotypes, in order to identify differences between these 
two groups. Methods: DNA and RNA from lung samples of 10 mgΔloxPneo animals (5 mild and 5 severe) were 
submitted to Next Generation Sequencing, resulting in two datasets: one with DNA methylation and another 
with the expression information. Data were pre-processed and aligned with the reference genome. Methylation 
at each position (corresponding to methylation of a single base pair) was grouped into regions, and analysis to 
find differentially methylated regions (DMRs) was performed using methylKit, an R package for DNA 
methylation analysis. Differential gene expression analysis was conducted on the transcriptomic data using 
DESeq2, an R package for RNAseq analysis. Additionally, gene enrichment analysis was performed. To 
correlate the two datasets, two approaches were employed. The first approach focused on the methylation of 
promoters and its correlation with the expression of differentially expressed genes. And the second, aimed to 
identify genes in proximity to DMRs in a more generalized manner, to correlate their expression levels with 
the level of methylation. Results: During the exploratory analysis, the samples grouped based on their 
phenotype, with the transcriptomic data using dimensionality reduction techniques. Numerous differentially 
methylated and expressed genes were identified. Pathways related to extracellular matrix organization and 
assembly of collagen fibrils were also identified. Additionally, negative correlations were observed between 
the expression levels of certain genes and their corresponding methylation levels. Partial Conclusions: Mild 
and severe animals have significant differences in methylation and expression level, leading to the 
identification of potential novel modifier genes and indicating that methylation is an important factor 
modulating the severity of MFS. 
Palavras-chave: Marfan Syndrome; Methylation; Expression; Epigenetics; Clinical variability 

Support / Acknowledgment  
We would like to thank FAPESP and CNPq for financial support. 

 

611

BIOINFORMÁTICA
APLICADA ÀS ÔMICAS



EXPLORING THE GENOMIC ISLANDS OF AEROMONAS HYDROPHILA  
 

Rebeca Dias Serafim Corrêa 1; Diego Neres 1; Siomar de Castro Soares 2; Vasco Ariston de Carvalho 
Azevedo 1; Mateus Matiuzzi da Costa 3; Flávia Figueira Aburjaile 1 
1. Av. Pres. Antônio Carlos, 6627 - Pampulha, Belo Horizonte - MG, 31270-901. Universidade Federal de Minas 
Gerais; 2. Av. Frei Paulino, 30 - Nossa Sra. da Abadia, Uberaba - MG, 38025-180. Universidade Federal do Triângulo 
Mineiro; 3. Av. José de Sá Maniçoba - Centro, Petrolina - PE. Universidade Federal do Vale do São Franscisco 

 
Abstract:  
Aquaculture is an important sector responsible for the production of various aquatic organisms and plays a 
fundamental role in the world's food supply and in the reduction of extractive fishing. The occurrence of 
diseases in productive farms can quickly lead to a decline in production and, consequently, cause significant 
economic losses. The Gram-negative pathogenic bacterium, Aeromonas hydrophila, causes outbreaks of 
septicemia in fish, making it one of the main targets of study. In addition to the clinical impacts on fish, cases 
of antimicrobial resistance and transmission of this bacteria to humans have been reported in recent years, 
raising an alert not only for producers, but also for public health. Therefore, the objective of this work was to 
investigate the pathogenic characteristics of the bacterium A. hydrophila through the study of genomic islands. 
For this purpose, the Gipsy tool was used to identify genomic islands, using the non-pathogenic bacterium 
Tolumonas auensis as reference genome. From the analyses, it was found that all 35 complete genomes had 
genomic islands, namely resistance, symbiosis, metabolism and pathogenicity. The study of genomic islands 
is essential, as they provide clues about the genetic evolution of bacteria, as they may indicate the presence of 
genes acquired through horizontal transfer processes. Furthermore, genomes with strong scores, due to their 
high scores, are more likely to contain a greater number of specific and rare genes compared to genomes ranked 
with lower scores, which demonstrates the importance of further investigating the characteristics of genomic 
islands present in the genome of this bacterium. In addition, the results presented reveal the evolutionary 
characteristics of A. hydrophila and emphasize the need to continue looking for new clues in the genome of 
the studied bacterium, which demonstrate its risk potential, to guide new research aimed at controlling the 
damage it causes to health human and animal.  
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Abstract:  
The NAMPT (nicotinamide phosphoribosyltransferase) gene encodes the adipocytokine visfatin/NAMPT, an 
essential molecule involved in several physiological and pathological processes, such as cardiovascular 
disorders, cancer, inflammation, and metabolic diseases. For instance, the NAD molecule, which biosynthesis 
is strongly regulated by NAMPT, interacts with PARP-1 in cell death, calcium release, and generating reactive 
oxygen species. In this context, the regulation of NAMPT gene expression involves specific transcription 
factors, including STAT5, SOX18, SOX17, and HIF-2a, which play distinct roles in response to disease-related 
stimuli and mechanotransduction. Moreover, single nucleotide polymorphisms (SNPs) located within 
regulatory regions of the NAMPT gene are associated with cardiovascular-related diseases, which may indicate 
a possible effect of these variants on gene expression. However, the molecular mechanisms that regulate 
NAMPT gene expression remain poorly understood. Therefore, this study aims to analyze the regulatory 
regions of the NAMPT gene, specifically focusing on the promoter region and potential associated enhancers, 
in order to provide insights into the epigenetic regulation of the NAMPT gene. First, we searched for publicly 
available data from the Encyclopedia of DNA Elements (ENCODE) project at the UCSC Genome Browser to 
identify the promoter region and associated enhancers nearby the NAMPT locus, along with CpG regions, and 
active histone markers (H3K27ac) using data from nine different cell lines. Second, we selected NAMPT SNPs 
that were examined in candidate association studies in the literature as associated in NAMPT gene regulation 
in hypertensive disorders, including Pre-eclampsia. Common SNPs in the NAMPT promoter region and SNPs 
in adjacent putative enhancer regions were selected. The criteria for selection of included SNPs was the , 
presence in the NAMPT gene promoter region with a frequency higher than 1% in the sample, and SNPs with 
ranks between 1 and 3 in the RegulomeDB database. We further assessed the pairwise linkage disequilibrium 
(LD) among selected SNPs at the NAMPT locus using Haploview software in two different ancestral 
populations from the 1000 Genomes Project, namely European (CEU) and African (YRI). The results from 
the analysis of ENCODE data at the UCSC Genome Browser revealed two enhancers, GH07J106288 and 
GH07J106313, respectively with 4.6 kb and 28 kb of distance from the NAMPT transcription start site (TSS) 
and with correlation with the promoter. Moreover, LD in two different populations (European and African) 
was detected among SNPs located within each of these regulatory regions. Noteworthy, in Europeans we 
observed a strong LD between the SNP rs6971643, located in the GH07J106288 enhancer, and the SNP 
rs1319501, which is located in the promoter region and it was found to be associated with antihypertensive 
therapy response in patients with Pre-eclampsia.. Our findings may provide novel insights concerning the 
potential functional SNPs that were not described yet, and may help to identify and understand these functional 
regions to aid in the development of more effective and personalized therapeutic strategies, benefiting patients 
with cardiovascular diseases and other pathological conditions. 
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Abstract:  
The Spix's macaw (Cyanopsitta spixii), or "Ararinha-azul," is a species of parrot that is native to Brazil, 
recognized by IUCN as Extinct in the Wild. One of the primary threats to the Spix's macaw is habitat loss due 
to deforestation. The macaw relies on palm trees for both food and nesting, but as these trees are cut down, the 
macaws are left with few options for survival. Additionally, the illegal pet trade has taken a toll on the 
population of Spix's macaws, as they are highly sought after as exotic pets. One approach to conservation that 
may be particularly useful for this species is the sequencing of its complete mitochondrial genome. Sequencing 
the mitochondrial genome of the Spix's macaw would provide valuable insights into its genetic diversity, 
population history, and phylogenetic relationships with other parrots. These insights could help inform 
conservation strategies, such as identifying the most genetically diverse populations for captive breeding 
programs and informing habitat restoration efforts. Furthermore, sequencing the mitochondrial genome could 
also aid in the detection of genetic diseases and disorders that may be impacting the survival of the species. 
Finally, the complete sequencing of the mitochondrial genome could also assist in forensic investigations 
involving the Spix's macaw. As mitochondrial DNA is inherited maternally and is present in multiple copies 
in each cell, it is a valuable tool for identifying individuals and populations, and may be useful in tracking 
illegal trafficking of this species. Therefore, we proceed to assemble and describe the mitochondrial genome 
of the Spix's macaw using a DNA-Seq library available at the Sequence Read Archive (SRA). The assembly 
was conducted under a de novo approach using the GetOrganelle assembler. The assembled sequence was 
annotated at MitoZ and transfer RNAs (tRNAs) were annotated at tRNAscan-SE. Moreover, we conducted a 
phylogenetic inference within the Arini tribe. To do so, we sampled the 13 protein-coding genes (PCGs) from 
the mitochondrial genomes of Arini species available at GenBank and PCGs from four species of 
Androglossini (assigned as the outgroup), and together with the PCGs from the Spix's macaw, we individually 
aligned each PCG dataset with MAFFT, manually curated the alignments, concatenated and partitioned them 
with the Concatenator tool. Finally, the phylogenetic inference was conducted under the Maximum Likelihood 
(ML) method at IQ-TREE, with 10,000 Ultrafast bootstrap replicates. The mitochondrial genome of the Spix's 
macaw was 16,991 base pairs (bp) in length, with 37 genes: 22 tRNAs, 2 ribosomal RNAs (rRNAs) and 13 
PCGs, alongside with the control-region. This pattern is commonly found in vertebrate species and other 
Psittaciformes. The phylogeny reinforces the position of the C. spixii as a sister group in the macaw's clade. 
The sequencing of the complete mitochondrial genome of the Spix's macaw has the potential to provide 
valuable insights into its genetic diversity, population history, health status, and phylogenetic relationships. 
These insights could inform conservation strategies, aid in the detection and treatment of genetic disorders, 
and assist in forensic investigations related to illegal trafficking of the species. 
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Abstract:  
Accurate diagnoses of mental disorders pose an ongoing challenge in clinical practice, primarily attributed to 
the heterogeneous nature of these disorders, symptom overlap, concurrent diagnoses of multiple conditions, 
and the subjective judgement involved in the diagnostic process. These disorders exhibit genetic similarities 
and shared genetic polymorphisms, which motivates the need for investigating genetic markers associated with 
mental disorder diagnoses in Brazilian children and adolescents, given the multifactorial nature of mental 
disorders, studies involving children and adolescents are particularly interesting, as there is a lower influence 
of the environment in this age group compared to the individual's inherent factors. Our objective was to 
investigate genetic polymorphisms associated with the diagnosis of mental disorders in a high-risk cohort for 
mental disorders in the Brazillian High-Risk Cohort Study (N~1,866) from São Paulo and Porto Alegre. 
Children and adolescents aged 6 to 12 years were selected and followed through the three phases of the project 
from 2010 to 2019. Psychiatric diagnoses were accessed using the Development and Well-Being Assessment 
(DAWBA) interview. DNA samples were obtained from blood and saliva and genotyped using the Infinium 
Global Screening Array (Illumina, USA). Individuals were categorized as cases (N=1,021) if they received a 
diagnosis of any disorder at any of the time points. The Genome-Wide Association Study (GWAS) for the 
cross disorder was conducted using PLINK 2.0 and was covaried for the top 10 first principal components and 
posterior Bonferroni correction. Finally, pathway analysis was performed using the Functional Mapping and 
Annotation of Genome-Wide Association Studies software (FUMA). GWAS results did not reveal any 
significant polymorphisms associated with mental disorders for GWAS significance level. Similarly, pathway 
analyses did not identify any pathways that remained significant. This could be attributed to the limited sample 
size of the study. However, we identified five polymorphisms that exhibited trends of association (p<5x10-6). 
Among these variants, two were located in intronic regions of: SH3BP4 (rs10929076) and MYO16 
(rs75276328) genes. Additionally, two regulatory region variants rs1532805 and rs652689, along with a non-
coding RNA variant, rs11024585, were also identified. It is noteworthy that some of these variants have been 
previously reported in the literature as being associated with cognitive or developmental disorders such as 
autism spectrum disorder, whilst others are known to play a significant role in gene regulation. It is worth 
noting that the rs75276328 polymorphism has already been implicated as a variant associated with various 
neurological conditions such as Alzheimer's and Parkinson's in underrepresented populations. Nevertheless, 
our research sheds light on the ongoing challenges faced in the genetic research of mental disorders and 
highlights the need for further investigation with larger sample sizes and expanded genetic analysis. Despite 
the absence of significant findings in this study, it serves as a stepping stone for future research endeavours, 
contributing to the growing body of knowledge in this area. These results may contribute to the identification 
of potential biological markers related to the onset of mental disorders. 
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Abstract:  
Desmognathus abditus, also known as the Cumberland Dusky Salamander, is a lungless salamander species 
belonging to the family Plethodontidae. Amphibians play a crucial role in ecosystems by acting as both 
predators and prey, facilitating the flow of energy and resources in terrestrial and aquatic environments. D. 
abditus is exclusively found in the southern Cumberland Plateau of Tennessee, USA, which is an under-
protected region lacking data on stream-dwelling salamanders. Unlike co-occurring stream-dwelling 
salamander species that prefer small, flat, sandy-bottomed streams, D. abditus prefers small watersheds and 
rocky cascades. In 2006, D. abditus was classified as Near Threatened on The IUCN Red List of Threatened 
Species, and a 2018 study highlighted its disjointed distribution and small population sizes, justifying its 
conservation status. The aim of this study was to assemble and describe the complete mitochondrial genome 
(mitogenome) of D. abditus, with the goal of advancing our understanding of this species. Raw data of D. 
abditus (SRS17300651) was obtained from the Sequence Read Archive (SRA) of NCBI, and mitochondrial 
genome assembly was performed using the NOVOPlasty v4.2 tool on the Galaxy Europe platform. The 
assembly process utilized a k-mer of 30, with the seed sequence derived from the NADH dehydrogenase 
subunit 2 (ND2) mitochondrial gene of D. abditus (MH403615). The resulting circularized sequences were 
then annotated using the MitoAnnotator tool on the MitoFish v.3.89 server. The mitochondrial genome of 
Desmognathus abditus spans 16,714 base pairs and exhibits a GC content of 31%. It displays the typical 
organization observed in vertebrates, including 13 protein-coding genes, all located on the heavy strand, except 
for the ND6 gene. Additionally, two rRNA genes (12S and 16S) are present on the heavy strand, along with 
22 tRNA genes, eight of which are located on the light strand. Notably, the control region (D-loop) is divided 
into two fragments, separated by the tRNA-Pro, which is consistent with observations in other species of the 
Desmognathus genus and Plethodontidae family. This relocation of the tRNA-Pro to the mitogenome's control 
region distinguishes Plethodontidae amphibians. This study represents the first comprehensive description of 
the complete mitochondrial genome of Desmognathus abditus. The findings are expected to contribute to a 
deeper understanding of the phylogeny, evolution, and genomics of Desmognathus species and the 
Plethodontidae family. 
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Abstract:  
Microsatellites, also known as SSRs or STRs, are tandem repetitions of nucleotide motifs with 1 to 6 bp. They 
are present in both eukaryotes and prokaryotes and have significant clinical implications and diverse 
applications in fields such as population genetics and forensics. However, existing SSR mining tools are often 
complex and require advanced computational skills, making them inaccessible to most researchers. 
Additionally, these tools typically lack user-friendly interfaces, have limited input file sizes, and provide 
inadequate outputs and graphical representations. In this context, EasySSR was designed as a user-centric web-
based tool, prioritizing convenience. By bridging the gap between complex command-line tools and accessible 
online analysis, it democratizes and facilitates SSR research. Thus, this study aims to present EasySSR, a user-
friendly, intuitive, and comprehensive web-based tool for the online identification, analysis, and comparison 
of microsatellites. Additionally, we seek to highlight the distinctive advantages and unique features offered by 
EasySSR compared to other available tools. The tool was developed following a rigorous methodology to 
ensure its robustness and effectiveness, being implemented on a Linux server using Django v4.1.7 and Python 
v3.11. Emphasis was placed on user satisfaction throughout the development process, resulting in a visually 
pleasing and interactive web interface designed with the Bootstrap v4.0 and jQuery v3.6 libraries. To guarantee 
data security, user information is securely transmitted via HTTPS connections and stored in a MariaDB 
v10.10.2 database. The workflow is automated through Python and Perl scripts, while the integration of the 
popular IMEX algorithm enables precise microsatellite identification. EasySSR is an intuitive web server 
developed to streamline SSR research and marker development across multiple files, for prokaryotic or 
eukaryotic DNA, available for free use at https://computationalbiology.ufpa.br/easyssr/ . The tool facilitates 
effortless navigation and yields significant outcomes that are not found in other SSR web tools. It provides a 
diverse range of automated features, including efficient data visualization, sample comparison, and advanced 
microsatellite identification. Users can explore both perfect and imperfect microsatellites, access flanking 
regions and coding/non-coding information, and customize imperfection thresholds. Notably, EasySSR 
supports simultaneous batch analysis of multiple FASTA files, expediting the analysis process. Furthermore, 
the web tool generates comprehensive summaries of SSR frequencies across all samples, allowing users to 
extract valuable insights from their datasets. Downloadable outputs, such as IMEX raw outputs, interactive 
charts, and summarized data tables, are readily available for further analysis. By utilizing EasySSR, researchers 
can optimize their time, streamline operations, and minimize errors, enhancing overall research productivity. 
Rigorous validation successfully identified SSR markers by comparing 54 complete genomes of 
Corynebacterium pseudotuberculosis in the same run, reinforcing the tool's effectiveness. In conclusion, 
EasySSR is a comprehensive web-based tool for SSR research and marker development, offering automated 
features, customizable options, and efficient data analysis, distinguishing it from other SSR web tools. The 
results highlight its ability to provide valuable insights from SSR datasets, supported by batch analysis, 
rigorous validation, and an accessible interface, making it a valuable resource for researchers, and enhancing 
research productivity. 
Palavras-chave: Web tool; Bioinformatics; Microsatellites; Marker development; EasySSR 
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Abstract:  
Saccharomyces cerevisiae is a species of unicellular fungus with fundamental participation in biotechnological 
processes, such as in the production of biofuels, bread and alcoholic beverages. This species has the H+-
ATPase protein in the cytoplasmic membrane, encoded by the PMA1 gene. It has the function of creating an 
electrochemical gradient of protons, essential in the transport of nutrients and in the regulation of intracellular 
pH, being essential for the physiology of fungi and in the fermentation process. The H+-ATPase activation 
pathway has been studied over the years, since the enzyme is involved in fermentation processes that are widely 
explored by the food and fuel industries. However, it still needs to be completely elucidated. There is evidence 
of a relationship between calcium signaling, H+-ATPase activation and the Inositol 1,4,5 -Triphosphate (IP3) 
molecule, but this interaction has not yet been described. Previous studies by our group demonstrated that 
deletion of the ARG82 gene promotes an increase in IP3 concentration in the yeast cytoplasm. The IP3 
molecule, in turn, binds to an unknown receptor, increasing the release of calcium and promoting greater 
activation of the H+-ATPase. It is known that in higher eukaryotes, IP3 receptors (IP3Rs) have the function of 
regulating cytoplasmic Ca2+ signals responsible for several physiological processes. In S. cerevisiae this 
process is carried out by the Yvc1p calcium channel. Thus, the present study aimed to verify whether the IP3 
molecule binds directly to Yvc1p in S. cerevisiae. For this, molecular docking analyses were performed using 
the three-dimensional structure of the Yvc1p, obtained from the Protein Data Bank (PDB) and the three-
dimensional structure of the IP3 molecule stored in the Yeast Metabolome Database (YMDB). The definition 
of a common region for the construction of the grid box was defined by the search for conserved binding 
residues already described for the IP3 molecule in other species in the Yvc1p sequence. Docking studies were 
performed using the Autodock vina and DockThor, where two binding site candidate regions were identified, 
considering the highest number of hydrogen bonds as well as most negative interaction energy values. In 
addition, the Root Mean Square Deviation (RMSD) values were considered for re-docking validations, been 
acceptable values below 2 Å. The best docking complexes were submitted to molecular dynamics calculations 
using GROMACS for 100 nanoseconds, and it was shown that only one of the candidate sites presented 
interaction with the molecule presented persistent interaction with the Yvc1 protein binding site. According to 
the docking results and molecular dynamics theory, it is possible to point out that IP3 can bind directly to 
Yvc1p. This result indicates, for the first time, a candidate protein to be one of the IP3 receptors in S. cerevisiae. 
These results have a great biotechnological impact, since the increase in enzyme activity is directly related to 
improving the fermentation process. 
Palavras-chave: molecular docking; active site; molecular dynamics; ;  
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Abstract:  
Tuberculosis (TB) is an airborne infectious disease caused by Mycobacterium tuberculosis that remains a 
serious social and public health issue. It is a treatable and curable disease, with most deaths related to drug 
resistance. Ethionamide (ETH) is a second-line pro-drug used to treat multidrug-resistant tuberculosis and its 
availability, therefore, can be decisive for treatment success. ETH activity requires an enzymatic activation 
step that is mainly performed by a monooxygenase, EthA, and amino acid substitutions in this enzyme are the 
most common resistance mechanism. In 2021, the World Health Organization endorsed a catalog of mutations 
associated with resistance using whole-genome sequencing and phenotypic tests. Four hundred and forty-four 
substitutions in EthA were listed, ten of which were more frequent or more tightly correlated with resistance 
in susceptibility test results and were assigned as associated with resistance. However, of the remaining 434, 
161 occurred in at least one ETH resistant isolate without mutations in other putative genes involved in ETH 
resistance. Thus, the aim of this study is to identify additional substitutions with a role in resistance. Analysis 
of the position of these substitutions in EthA´s primary structure reveals that they concentrate in specific 
regions, or micro clusters. Similarly, we mapped these in our previously built model of EthA and found the 
micro clusters to map together in the 3D structure, forming macro clusters. These macro clusters include 
residues within the ligand binding site, suggesting a possible correlation between these amino acid substitutions 
and protein-ligand interaction. To further investigate this, we built 3D models for the 23 most relevant 
substitutions, and we will use them to investigate if and how they can impact protein-ligand interaction through 
a pharmacophore profile analysis, and by producing 2D interaction and electrostatic potential maps. Given the 
serious public health scenario caused by drug resistance, our work contributes to understanding ETH resistance 
mechanisms by characterizing ethA alleles that should be prioritized in the development of novel drug 
resistance molecular diagnostic tests.  
Palavras-chave: antibiotic resistance; point mutations; structural impact; tuberculosis;  

  

619

BIOINFORMÁTICA
APLICADA ÀS ÔMICAS



EVALUATION OF COMMENSAL ESCHERICHIA COLI CEC15 STRAIN AS A 
POTENTIAL PROBIOTIC: IN SILICO, IN VITRO, AND IN VIVO ANALYSIS. 

 
Tales Fernando da Silva 1,2; Rafael de Assis Glória 1; Thiago de Jesus Sousa 1; Monique Ferrary 
Americo 1; Andria dos Santos Freitas 1; Flavia Figueira Aburjaile 1,3; Gwënael Jan 2; Éric Guédon 2; 
Vasco Ariston de Carvalho Azevedo 1 
1. Avenida Presidente Antonio Carlos, 6627. Department of Genetics, Ecology and Evolution, Federal University of 
Minas Gerais.; 2. 65 Rue de Saint-Brieuc, 35000, Rennes, France. INRAe, UMR 1253, STLO, L?institut Agro Rennes-
Angers; 3. Avenida Presidente Antonio Carlos, 6627. Veterinary school, Federal University of Minas Gerais 

 
Abstract:  
The remarkable potential of probiotics in preventing and treating various illnesses has captured the attention 
of researchers and health enthusiasts alike. However, amidst the enthusiasm, it is crucial to understand the 
specific effects of each probiotic strain. It is evident that probiotics exhibit immunomodulatory effects, enhance 
the functionality of the gut barrier, and mitigate inflammation. However, it becomes apparent that a deep 
comprehension of the unique mechanisms exhibited by individual probiotic strains is imperative for optimizing 
their therapeutic efficacy. Potential risks are associated with probiotic use, raising the need for careful 
consideration when employing these interventions. Probiogenomics, which involves high-throughput 
techniques, can help reveal uncharacterized strains and allow for the rational selection of new probiotics. This 
study evaluates the potential of the commensal Escherichia coli CEC15 strain as a probiotic through in silico, 
in vitro, and in vivo analyses, compared to the E. coli Nissle 1917 reference strain. The strains were submitted 
to genomic analysis in search of traits with potential beneficial activity and to evaluate the safety of each strain. 
Analyses of genomic islands, bacteriocins production, antibiotic resistance, homeostasis proteins, and proteins 
with potential adhesive properties were performed, followed by in vitro studies to evaluate GIT passage 
survival and adhesion of the strain to the intestinal wall. To assess the safety in a complex organism, BALB/c 
mice were fed daily, for 13 days, with 1010 CFU of either strain, and the clinical signs, microscopic analysis 
of the intestinal architecture, intestinal permeability, and microbiota modulation were evaluated. In parallel, 
the strains' immunomodulatory, anti-inflammatory, and protective effects were also assessed in a murine model 
of 5-FU-induced mucositis. The findings demonstrate that both strains exhibit potential for 
immunomodulation, reinforcement of the intestinal barrier, anti-inflammatory effects, and modulation of the 
intestinal microbiota. In silico results for CEC15 showed fewer traits related to pathogenicity than in Nissle 
1917, with fewer genes associated with toxins, especially the absence of colibactin production gene cluster, a 
potent genotoxic agent. Besides antibiotic-resistance genes, most genes found did not present the phenotype 
in vitro nor were associated with transposable elements. Furthermore, the presence of stress tolerance proteins 
and adhesion-related proteins was high, so the CEC15 strain presented a better digestion survival rate and 
higher levels of adhesion to intestinal cells. CEC15 also positively affected the host and its intestinal microbiota 
in both healthy animals and against 5FU-induced intestinal mucositis. CEC15 strain holds promise as a 
probiotic for modulating the intestinal microbiota, providing immunomodulatory and anti-inflammatory 
effects, and reinforcing the intestinal barrier. These findings could have implications for treating 
gastrointestinal disorders, particularly inflammatory bowel disease. However, further research is essential to 
assess the safety and effectiveness of the CEC15 strain in humans. 
Palavras-chave: Probiotics; Probiogenomics; Escherichia coli CEC15; ;  
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Abstract:  
Transposable elements (TEs) are mobile DNA sequences that play a crucial role in genomic evolution and 
constitute around 50% of the primate genome. TEs can be classified into two main classes: Class I includes 
retrotransposons LTRs and non-LTRs; Class II encompasses DNA transposons. Among TEs, Alu elements are 
specific to primates and belong to the class of non-autonomous elements known as Short Interspersed Nuclear 
Elements (SINEs), which are widely used in phylogenetic studies as molecular markers. Alu elements consist 
of three major subfamilies: AluJ, AluS, and AluY. The genus Macaca is part of the Old World primates, 
primarily found in Asia and parts of Africa. They are frequently used as models in biomedical research due to 
their similarity to humans. The aim of this study was to estimate the diversity and frequency of TEs and Alu 
elements present in the genomes of three Macaca species (Cercopithecidae family): Macaca assamensis, 
Macaca nemestrina, and Macaca fascicularis. The complete genome for each species was obtained from the 
National Center for Biotechnology Information (NCBI) database. The frequency and diversity of TEs in each 
genome were assessed using the EDTA (Extensive de novo TE Annotator) pipeline and RepeatModeler2 
software. The results from each genomic analysis were clustered and performed two stages of filtering. In the 
first stage, only TEs that were found at least three times throughout the genome and had a minimum size of 
50% of the TE consensus present in DFAM library were retained. The second stage involved removing 
consensus sequences that showed more than 80% similarity to CDSs of Homo sapiens. Kimura landscape plots 
were generated to depict the mobility of each genome. Mobile elements mining revealed an average frequency 
of 44.5% TEs in the studied genomes. The Kimura landscape plots showed a peak in divergence level between 
points 5 and 8. A noticeable decrease in divergence over time was observed, indicating that a significant portion 
of TEs are active within these genomes, particularly LINEs and Alus.The average distribution of TE types 
analyzed in the genomes was 30.2% for non-LTRs, 10.6% for LTRs, and 3.7% for DNA transposons. 
Regarding the number of insertions, non-LTR elements were the most abundant in primates. In this study, 
SINEs had an average frequency of 85.5%, LINEs 11.4%, and SVAs 3%. Notably, SINEs, predominantly 
represented by Alu elements, accounted for the highest frequency of insertions. The average frequencies of the 
Alu subfamilies were estimated as follows: AluJ (22.6%), AluS (46.6%), AluY (14.6%), monomeric Alu (3.9%), 
and unclassified new Alu elements (12.4%). These results align with previous primate studies, especially in 
the Hominidae family, where non-LTR elements are more abundant than LTR elements and DNA transposons. 
Studies indicate the presence of Alu elements in critical coding and regulatory regions of Old World monkey 
genomes, highlighting their significant role in genomic evolution. Further investigations are needed to classify 
new Alu elements in the Macaca genus and to find it in other Cercopithecidae species. 
Palavras-chave: Transposable Elements; Old World monkeys; Cercopithecidae; ;  
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Abstract:  
Mutations are random changes in an organism's genome sequence that can have various effects. In humans, 
unrepaired mutations can lead to errors with critical roles in the emergence of genetic diseases, and also a 
fundamental component of natural selection events. However, a significant portion of the variants found in the 
human genome are expected to be evolutionarily neutral, and their frequencies can vary among different 
populations due to historical factors. The field of human evolutionary genetics aims to understand the 
characteristics of these variants, including their occurrence, population frequencies, and phenotypic 
consequences, in order to unravel how they may influence biomedical conditions, especially in relation to the 
onset and progression of genetically based diseases such as cancer. Even though the exact location of any given 
mutation cannot be predicted, certain genomic regions, known as "mutational hotspots", have a higher 
frequency of mutations. Other regions, such as gene bodies, when compared to non-transcribed regions, have 
inherently lower mutation rates. Despite differences in the probabilities of mutation in specific genomic regions 
being known for decades, there is a surprising lack of studies evaluating the spatial distribution of different 
classes of mutations from an evolutionary and functional perspective. Here we gather the genomic coordinates 
of four distinct classes of genomic Single Nucleotide Variants (SNVs) - (i) neutral/quasi-neutral 
polymorphisms found in major human populations; (ii) somatic mutations related to cancer; and (iii) benign 
and (iv) clinically relevant pathogenic germline variants - to investigate the co-occurrence scenario of these 
along the human genome. We found a significant overlap in the genomic coordinates describing the locations 
of the 4 functional classes of SNVs. Particularly, a surprising and previously unknown co-occurrence was 
observed between the positions where cancer-related somatic mutations occur and the positions where 
germline and neutral mutations are observed from an evolutionary standpoint. This suggests the existence of 
mutational hotspots, indicating that specific regions in the human genome that are frequently targeted by 
mutations contribute to the emergence of both neutral/quasi-neutral variants and genetic diseases. These 
overlaps also suggest the presence of one or more common mechanisms that influence the spatial signature of 
mutations in the human genome.  
Palavras-chave: Mutation; Hotspot; SNV; Cancer; Human genomics 
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Abstract:  
During the three years of the COVID-19 pandemic, thousands of omics data, including RNA-seq, were 
produced to understand the pathogenesis of COVID-19, discover vaccines and drugs, and clarify the virus-
host relationship. Much of this data may have been underused and thus may yet be analyzed from a new 
perspective. Therefore, this work aimed to analyze RNA-seq of COVID-19 patients produced during the 
pandemic period to identify new potential markers of disease progression or genes necessary for developing 
the disease. For this, we searched in Gene Expression Omnibus (GEO) and European Nucleotide Archive 
(ENA) databases for samples of COVID-19 patients classified according to the severity of the disease and 
from several countries. Five samples were selected for the search: nasal swabs, bronchoalveolar lavage fluid 
(BALF), lung biopsy, whole blood, and peripheral blood mononuclear cell (PBMC). The samples found were 
selected according to public raw data and patient information availability. The select data were analyzed in 
Galaxy web-based platform. We analyzed the quality of data using FastQC and MultiQC. After that, we aligned 
the reads using the GRCh38 reference genome in STAR (Version 2.7.8a+galaxy0) and counted using 
FeatureCounts (Version 2.0.1+galaxy2). DEseq2 was used to calculate the differential expression of the data 
between severe and mild patients. As a result, we analyzed one data of Nasal swab (GSE172274), one data of 
PBMC (GSE157859), three data of whole blood (GSE161731, GSE171114, E-MTAB-10926), and one of the 
leukocytes extracted of whole blood samples that include COVID-19 intensive care unit (ICU) patients and 
non-COVID ICU patients (GSE157103). Data from 303 patients (France, England, and the USA) were 
analyzed. We observed that severe patients have overexpression of genes coding proteins of extracellular 
exosomes in nasal swabs (SYT7, LGALS3 e SERINC2) and blood (CD63, ITGA2B, and S100A9). Besides, 
the blood of severe patients also has an upregulation of genes coding lysosomal membrane proteins 
(LAMTOR1, NEU1, BORCS8, and BLOC1S1) and neutrophil granules (SLPI, QPCT). These genes were not 
upregulated in non-covid patients admitted to the ICU, showing particular specificity in their overexpression. 
In addition, master regulators search analysis showed SPI1 as a master regulator of upregulated common genes, 
including neutrophil-related genes, and indicates that SPI1 has an essential role in expression regulation during 
COVID-19. It has already been observed that extracellular vesicles of COVID-19 patients contain viral 
particles and may be a route for virus escape from the immune system. In this work, we identified that severe 
patients show high expression of genes coding vesicle proteins. This increase can make patients susceptible to 
more severe infections or can be a consequence. Finally, we selected good biomarker candidates based on the 
normalized expression of these genes in all patients. 
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Abstract:  
From environmentally restricted clades to those associated with mammalian infections, the fungal order 
Onygenales encompasses several relevant groups. In other phyla, the study of mitochondrial genomes 
(mtDNA) has been shown to be a key way to gain a better understanding of the evolutionary process through 
the epochs. However, Onygenales has not previously been focused on assembling, characterizing, and 
comparing its mtDNA. Raw reads from Onygenales species were retrieved from the National Center for 
Biotechnology Information (NCBI) Sequence Read Archives database for mtDNA assembly. Paired-end reads 
were placed in NOVOPlasty 4.3.1 for genome assembly with the coding sequence of cox1 from species within 
the order set as seed genes. Mitochondrial genes were annotated using the MITOS2 web server and the 
MFannot pipeline. All protein-coding genes (PCGs) were manually curated by alignment with sequences from 
related species using MAFFT under the L-INS-i strategy. The annotations were then confirmed by BLAST 
searches against the NCBI database, and tRNA genes were checked using tRNAScan 2.0. Hypothetical ORFs 
within intronic regions were defined by ORFinder and verified by BLAST searches. We have constructed 
significant results based solely on neglected public data, demonstrating the hidden potential of these types of 
resources for mtDNA studies. Our research provides data from a set of 31 assembled mitogenomes, ranging in 
size from 23kb to 67kb and GC content varying from 23 to 27%. The assembled mitogenomes represent 18 
species: Blastomyces dermatitidis (3 strains), B. gilchristii, B. parvus, B. percursus, Emmonsia crescens, 
Gymnascella aurantiaca NRRL 5967, G. citrina NRRL 5970, Histoplasma sp. (12 strains), Lophophyton 
gallinae, Microsporum ferrugineum, Nannizziopsis barbatae, Onygena corvina, Ophidiomyces ophidiicola, 
Trichophyton erinacei, T. schoenleinii, T. soudanense, T. violaceum, and T. yaoundei. Almost all mitogenomes 
analyzed here have a typical fungal gene content with 15 PCGs, 2 rRNA subunits, and a variable number of 
tRNAs ranging from 22 to 26. This canonical pattern was only absent in the species G. citrina and G. 
aurantiaca, which showed 28 and 29 tRNA genes, respectively. In agreement with previous studies, we also 
identified additional genes classified as hypothetical ORFs in intronic regions with high similarity to homing 
endonucleases from two families, the number of which varied according to the genome size of each species. 
In the end, we have shed light on a total of 31 newly assembled mitogenomes from 18 different species within 
the order of Onygenales. Our results expand the knowledge of mitogenomes from this clade and provide data 
for further studies related to the group's biology, diversification, and evolution. 
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Abstract:  
Retrocopies, also known as processed pseudogenes, are transposable derived sequences generated by the 
duplication of protein coding genes through the transposition of their mature messenger RNA by using (in 
trans) the LINE-1 enzymatic machinery. Retrocopies may be present in all genomes of a given species fixed 
(i.e., in all individuals, including the species's reference genome) or unfixed (polymorphic, germinal or 
somatic) in the genomes, here defined as retroCNVs. While fixed retrocopies have received attention from the 
scientific community, knowledge about retroCNVs remains limited, due to the lack of bioinformatics tools 
specialized in their identification and annotation in DNA sequencing data and curated databases for sharing 
their findings with the scientific community. To start addressing this gap, in 2021 we published in 
Bioinformatic Journal the article: sideRETRO: a pipeline for identifying somatic and polymorphic insertions 
of processed pseudogenes or retrocopies, describing our computational tool sideRETRO, a robust and efficient 
algorithm to identify and annotate retroCNVs in whole genome and exome sequencing. The 1,000 Genomes 
Project is an international endeavor that aims to create a comprehensive catalog of human genetic variation by 
sequencing (in high coverage) the genomes of thousands of individuals from diverse populations worldwide. 
In this work, we ran sideRETRO on data from approximately 2,500 individuals, comprising 26 human 
populations, from The 1,000 Genomes Project. We found 609 polymorphic retrocopies, some specific and 
others shared among all populations, shedding light on the prevalence and the diverse nature of retroCNVs 
within our species. In order to make our findings available to the scientific community, we are developing a 
database site containing all the results and analyzes obtained with sideRETRO on the data from The 1,000 
Genomes Project. By improving the identification and annotation of retroCNVs and providing a 
comprehensive catalog of their occurrence in different populations, our research aims to enhance the 
understanding of retrocopies' impact on human populations and in our genetic variations. Through the 
development of the sideRETRO tool and the upcoming database site, we hope to facilitate further research and 
foster collaboration among scientists in this field. 
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Abstract:  
Mammals and birds are two of the largest and most diverse groups of vertebrates, with many adaptations to 
occupy different niches. These include modified limbs that provide distinct forms of locomotion, such as 
swimming, running, climbing, or flying, together with complex sensory organs, such as specialized eyes, ears, 
and noses to perceive and respond to the environment. While most homologous genes are expected to be 
conserved across species due to purifying selection, genes involved in adaptation processes are often subject 
to diversifying selection, which favors mutations that alter gene function. In this work, we used a new 
comparative genomics analysis to detect the biological processes enriched in variable genes across bird and 
mammal species to get a better understanding of the molecular mechanisms involved in their phenotypic 
evolution. We downloaded all complete genomes of mammals and birds available from NCBI RefSeq as of 
December 2022, and built non-redundant proteomes by selecting the longest isoform of each protein-coding 
gene. We used BUSCO to assess proteome completeness, and selected 95 and 57 high-quality non-redundant 
mammalian and bird proteomes, respectively. We proceed by using OrthoFinder to establish homology 
relationships among the protein sequences. For each group of homologous sequences found in more than 50% 
of the species, we performed a filter to remove highly divergent sequences in terms of length (greater/smaller 
than two standard deviations of the average group's sequence length). This filter is intended to remove gene 
fragments and other possible sequence artifacts and prevent possible downstream biases on the estimation of 
average alignment identities per group. We used MAFFT for multiple sequence alignment, followed by trimAl 
to compute the alignment identity of each group of homologs. We evaluated only groups with at least one gene 
from either the model species Homo sapiens or Gallus gallus to explore individual gene annotation and 
perform enrichment analyses using WebGestalt. We found 13,129 mammal homologous groups and 11,259 
bird homologous groups that fulfilled all filtering conditions. To further investigate the biological questions 
associated with sequence conservation, we ranked the genes from the reference genomes according to the mean 
average identity of the group of homologs where they are found. As expected, we observed several 
housekeeping functions to be significantly enriched in conserved genes in both mammals and birds (q-value < 
0.05). Interestingly, we found the following Gene Ontology terms to be enriched in variable genes: "Odorant 
Binding", "Taste Receptor Activity", "MHC Protein Complex", together with several others related to immune 
and defense mechanisms that have already been shown to be evolving under positive selection. As for the bird 
genomes, we found the following Gene Ontology terms associated with variable genes: "Intermediate Filament 
Cytoskeleton", which contains several structural components of feather keratin, and "Anchored Component of 
Membrane", which contains several receptor of developmental hormones important for limb development. 
Together, we conclude that mammals and birds have a set of rapidly evolving genes that appear to provide key 
biological innovations for their lifestyles. 
Palavras-chave: Comparative evolutionary genomic; Phenotype; Adaptation; Enrichment analysis;  
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Abstract:  
Metagenomics is the study of the genomes of all organisms present in a specific environment, known as the 
metagenome. The advancement of High Throughput Sequencing (HTS) techniques has made metagenomic 
data acquisition more accessible. Additionally, metagenomics can be utilized for several applications such as 
resistance genes identification, discovering new species, and developing biotechnological products. 
Metagenomic analysis generates a vast amount of data, requiring the use of bioinformatics tools for processing 
and analysis. Despite the existence of several tools, many of them require computational expertise and have 
limitations, such as processing small sample sizes. Therefore, the objective of this study is to present Speedy 
Pipe4Meta (SP4M), a web tool for metagenomic data assembly and functional, taxonomic, and antimicrobial 
resistance analysis. Initially, a pipeline was developed to automate the steps of metagenomic data analysis. 
The steps include: (i) Quality and pre-processing using FastQC v0.11.5 and Trimmomatic v0.39; (ii) Data 
assembly using three assemblers, namely metaSPAdes v3.15.5, IDBA v1.1.3, and MegaHIT v1.2.9. The 
assemblies are evaluated with MetaQuast v5.0.2. A Python script is used to select the best assembly based on 
N50 value, L50 value, and total contigs, and generate bins using Maxbin v2.2.7; (iii) Taxonomic classification 
using Kraken2; (iv) Annotation with Prokka v1.14.6; (v) Resistance analysis using Megares v3. The pipeline 
is implemented using Snakemake v7.22. For the front-end interface, HTML5, CSS3, and JavaScript languages 
are utilized with Bootstrap v5.0 framework, and jQuery v3.6 and Altair v4.2.2 libraries for chart rendering. 
The back-end utilizes Django v4.1.7. Based on the identified gaps, a tool called Speedy Pipe4Meta (SP4M) 
was developed with the aim of simplifying metagenomic analysis for researchers without bioinformatics 
experience. The tool allows the submission of metagenomic reads in compressed .fastq format and performs 
pre-processing of this data to ensure quality and reliability of the analyses. It accomplishes metagenomic data 
assembly using three assembly programs. It also performs taxonomic classification of sequences, allowing 
identification of organisms present in the samples, and functional analysis of metagenomic sequences, enabling 
the identification of biological and metabolic functions present in the samples, including antimicrobial 
resistance analysis. Additionally, the developed tool possesses a user-friendly and interactive results 
visualization interface. In conclusion, the tool encompasses the steps of processing data from sequencing, data 
assembly and performing functional, taxonomic and antimicrobial resistance analyzes through an intuitive web 
interface. The results obtained with the tool offer valuable information for researchers, even for those who are 
not familiar with bioinformatics. 
Palavras-chave: Metagenomics; Web tool; Bioinformatic; ;  
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Abstract:  
The human microbiota plays a pivotal role in maintaining homeostasis. Gamma delta (γδ) T cells are crucial 
players in interactions between the microbiota and the host. These specialized T cells possess a unique antigen 
recognition pattern and closely interact with the microbiota in mucosal tissues. Furthermore, they are 
responsive to diet components and exert a significant impact on the composition and function of the microbiota. 
Inulin, a dietary fiber, exhibits prebiotic effects by selectively promoting the growth of beneficial bacteria in 
the gut. The microbiota metabolizes inulin, leading to the production of metabolites that can influence various 
physiological processes and impact host health. In this context, our hypothesis posits that both the inulin diet 
and γδ T cells contribute to the modulation of the gut microbiota composition and function. To examine this 
hypothesis, we conducted an experimental study using wild-type C57BL/6 mice and γδ-T deficient mice (T-
cell receptor delta chain knockout), subjected to a control diet or a diet containing 10% inulin for a period of 
28 days. Subsequently, DNA was extracted from the colon luminal content of each mouse group and processed 
using the Novogen pipeline for 16S Amplicon Sequencing. The raw fastq reads underwent quality control 
assessment using FastQC and MultiQC tools. Subsequently, the fastq files were imported into Qiime2 version 
2021.2 and processed using the DADA2 denoise-single plugin to obtain accurate Amplicon Sequence Variants 
(ASVs). A phylogenetic tree was constructed with the fragment-insertion SEPP plugin, utilizing the Silva 128 
reference database. Taxonomy assignment was carried out using a Naive Bayes classifier trained on the Silva 
138 99% OTUs full-length sequences. Downstream analyses were performed using R packages phyloseq and 
microViz. Alpha diversity, as assessed by the Shannon index, did not reveal significant differences between 
the groups. However, beta diversity analysis based on Bray-Curtis dissimilarity and pairwise PERMANOVA 
tests indicated distinct bacterial communities across all four groups. The taxonomic profile exhibited notable 
differences at the phylum level among the diet and knockout groups. Specifically, the knockout group with the 
control diet displayed a reduction in Firmicutes and Bacteroidota, accompanied by an increase in 
Proteobacteria and Actinobacteria compared to the wild type. Conversely, the inulin diet led to a recovery in 
the abundance of Firmicutes within the knockout group, along with a decrease in Proteobacteria abundance 
relative to the control diet. These findings highlight the significant influence of γδ T cells and the inulin diet 
on gut microbiota composition. In conclusion, our study underscores the role of immune cells and dietary 
factors in shaping the microbial ecosystem, emphasizing their potential for promoting human health. 
Palavras-chave: γδ T cells; inulin; metataxonomic; 16S; gut microbiota 

Support / Acknowledgment  
National Institutes of Health (NIH, 1R01DK126969-01), Fundação de Amparo à Pesquisa do Estado 
de São Paulo (FAPESP, #2020/00311-0). 

 

628

BIOINFORMÁTICA
APLICADA ÀS ÔMICAS



TAXONOMIC AND FUNCTIONAL CHARACTERIZATION OF THE MICROBIAL 
COMMUNITY OF PHOTOVOLTAIC PANEL USING SHOTGUN METAGENOMICS 

 
Viviane Jotta 1; Glen Jasper Yupanqui 2; Paula Luize Camargos Fonseca 2; Angela Mello 1; Vasco 
Ariston de Carvalho Azevedo 2; Bertram Brenig 3; Aristóteles Góes-neto 2; Fernanda Badotti 1 
1. Belo Horizonte. Centro Federal de Educação Tecnológica de Minas Gerais; 2. Belo Horizonte . Universidade Federal 
de Minas Gerais; 3. Göttingen, Germany. University of Göttingen 

 
Abstract:  
The surface of photovoltaic panels hosts a highly diverse microbial community that is constantly exposed to 
extreme environmental conditions, such as solar radiation, cold, dry, rain, and so on. Biofilm production is a 
strategy used by the microorganisms that enable its protection, creating a favorable environment for its survival 
and growth. However, the biofilm accumulation in the surface of photovoltaic panel negatively affects its 
energy production. Thus, the identification of the microorganisms and genes involved in biofilm formation, 
persistence and disintegration, is fundamental and of great interest in many research areas. In this study, nine 
biofilm samples were collected from the surface of a photovoltaic panel located in southeastern Brazil, the 
DNA was extracted and sequenced using the platform Illumina 2500. The data were analyzed using the 
SqueezeMeta pipeline. Still, as a complement to the biological data, Raman Espectroscopy analyzes were 
performed to characterize the mineral content of the biofilm. Bacteria were the prevalent group of 
microorganisms in the samples, followed by eukaryotes and a small fraction of archaea. A great diversity of 
bacteria (more than 1,500 different genera identified) was identified, many of them classified as extremophilic 
and producers of exopolysaccharides. The genera Hymenobacter, Massilia, Microbacterium, Pedobacter and 
Mucilaginibacter were the most abundant in the samples. Regarding functional analyzes, more than 10,000 
genes were identified, many of them related to biofilm and carotenoid production, and stress response. A large 
amount of hematite, due to the predominance of iron in the soil, calcite, quartz and amorphous carbon were 
detected. The chemical and biological results obtained are coherent with the literature and conditions in which 
the photovoltaic panel is installed. The data analyzed so far revealed great potential of study for biofilm 
samples from photovoltaic panels, with perspectives for the assembly of new genomes and contribution for the 
characterization and understanding of genes and metabolic pathways involved in the formation and 
maintenance of microbial biofilms. 
Palavras-chave: solar energy; biofilm; metagenomics; biotechnology;  
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Abstract:  
An integrative perspective on microbial ecology based on microbial modules can aid in comprehending the 
microbial interactions associated with animal phenotypes. The present study aimed to analyze fecal bacterial 
profiles obtained close to the weaning period associated with the residual feed intake (RFI) phenotype 
measured during feedlot Nelore cattle. Stool samples were collected from the animals' rectal ampulla. DNA 
extraction was performed using the Quick-DNA™ Fecal/Soil Microbe Miniprep Kit. Target PCR amplification 
for bacterial 16S rRNA was performed using specific primers and the amplicons were sequenced on an 
Illumina platform. After sequencing, the raw reads were filtered and clipped using QIIME 2 v.2022.8. The 
filtered data was submitted to the DADA2 package to generate amplicon sequence variants (ASVs) and the 
sequences were annotated using the SILVA database v.138.1. Extreme animals for RFI trait were selected: 
eight efficient and eight inefficient. Weighted correlation network analysis was performed to construct a 
microbiome network and to identify microbial modules using the CEMiTool R package. A total of 11 ASVs 
modules were identified. Among these modules, 10 showed significant correlation with RFI trait, with modules 
M1 and M2 being the most prominent. M1 exhibited a negative normalized enrichment score (NES) of -5.23 
regarding the efficient group, and a NES = 5.14 regarding the inefficient group, indicating that an increase of 
these bacteria tends to increase RFI values, thus reducing feed efficiency. On the other hand, M2 exhibited a 
positive NES of 4.72 compared to the efficient group (and a NES = -4.73 for the inefficient group), so the 
increase of these bacteria grouped in this module tends to decrease RFI values, improving the feed efficiency. 
In M1, top hub ASVs stood out to the families Muribaculaceae, Anaerovoracaceae, and Oscillospiraceae. On 
the other hand, in M2 we highlight the hub ASVs corresponding to the Monoglobaceae and Lachnospiraceae 
families. Interestingly, ASVs belonging to the Ruminococcaceae family were associated with both low RFI 
(more efficient) and high RFI (less efficient) steers, implying that distinct genera within this family may 
perform diverse functions that result in contrasting impacts on the feed efficiency phenotype. In previous 
works, our group have already highlighted the presence of these bacteria associated with RFI. In conclusion, 
our results indicate that the microbiome communities can be classified by network analysis, pointing to 
weaning as a promising period to provide early indicators of performance biomarkers. 
Palavras-chave: Biological networks; Fecal microbiota; Livestock microbiome; Nelore; RFI 
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Abstract:  
Single-cell RNA sequencing (scRNA-seq) is a revolutionary technology that allows you to evaluate the 
transcriptome of many individual cells in a sample. This approach has become essential to advance 
understanding of the molecular mechanisms that regulate tumor progression and prospect new eligible targets 
for developing prognostic or therapeutic biomarkers. We exploit public RNA-seq data from single melanoma 
cells to study gene pathways that regulate metastasis. We use appropriate algorithms to identify subpopulations 
and cell types, enriched pathways, trajectories, and cell-cell communication. Preliminary results indicate that 
lncRNA TRHDE-AS1 seems to act by regulating the epithelial-mesenchymal transition (EMT) pathway in 
partnership with HOTAIR. Also, it was possible to propose a gene circuit of the negative feedback type, where 
HOTAIR positively regulates TRHDE-AS1, and TRHDE-AS1, upon reaching a certain level of expression, 
negatively regulates HOTAIR. Single-cell trajectory analysis showed the possible point of activation of the 
EMT mechanism by CAF cells. These findings reinforce the potential of the scRNA-seq approach in better-
understanding cancer biology. 
Palavras-chave: Melanoma; Single-cell Genomics; EMT; Lnc-RNAs;  
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Abstract:  
Mycoplasma genitalium is an obligate intracellular bacterium responsible for several sexually transmitted 
infections, including non-gonococcal urethritis in men and several inflammatory reproductive tract syndromes 
in women. Until now, infections caused by the STI pathogen M. genitalium have been a significant cause of 
infertility, endometritis, and preterm labor. Nevertheless, there are no FDA-approved diagnostic tests nor 
prophylactic strategies available in the United States against M. genitalium's infection, nor are CDC guideline 
recommendations available for screening asymptomatic patients for this infection. In this context, a multi-
epitope vaccine against this pathogen could be the best option to protect the population. This study aimed to 
design a multi-epitope immunogen through an immunoinformatics-based approach. In this study, we have 
designed a multi-epitope vaccine against M. genitalium. Our designed multi-epitope vaccine was constructed 
using CTL (cytotoxic T lymphocyte), HTL (Helper T lymphocyte), and B-cell epitopes. These epitopes were 
selected through an extensive literature review of potentially antigenic proteins from M. genitalium previously 
identified through reverse vaccinology and wet lab approaches. Nine CTL/B- and nine HTL/B- epitopes that 
belong to 5 screened proteins were combined through peptide linkers to develop the final construct. The GPI-
anchored glycoprotein NETNES was used in construction as an adjuvant. The designed multi-epitope vaccine 
is predicted to be stable, non-toxic, non-allergenic, non-host homologous, and with required antigenic and 
immunogenic properties. Docking and molecular dynamic simulation of the construct showed that it could 
stimulate TLR1-, TLR2- and TLR6-mediated immunogenic pathway reactions. In silico cloning and immune 
simulation of the multi-epitope vaccine in an expression vector showed promising results and promising 
efficacy in in silico immune testing. Therefore, our constructed multi-epitope vaccine might be a safe and 
effective candidate for immunization against M. genitalium sexually transmitted infections, contributing to the 
future control of the spread of M. genitalium worldwide. 
Palavras-chave: Immunoinformatics; Sexually transmited infections; Multi-epitope vaccine; Mycoplasma 
genitalium; Public Health 
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Abstract:  
Sea turtles (Chelonioidea) comprise seven extant species of ecological and conservation relevance. Recent 
studies found incongruence in the phylogenetic placement of Caretta caretta, Eretmochelys imbricata, and 
Natator depressus and evidence of past introgression between a few species. However, to date, whole genomes 
are known for only five species. Here we explore the phylogeny, divergence times, past introgressions, and 
demographic history of the sea turtles using whole genomes of all seven species: ten samples underwent novel 
genome sequencing, while five samples were downloaded from the NCBI database. Our final dataset included 
at least one individual from each oceanic basin (Lepidochelys olivacea (5), L. kempii (1), C. caretta (2), E. 
imbricata (2), Chelonia mydas (2), N. depressus (1), and Dermochelys coriacea (2)). Sequencing reads that 
passed all quality filters were mapped to the Chelydra serpentina genome, with an average coverage of 18.9X, 
resulting in a high-quality nonrepetitive alignment of approximately 2 Gb for further analyses. The analyses 
were divided into three main datasets: 1) The whole genome alignment; 2) sets of Genomic Fragments (GF) 
of 1 kb (13,695 GF), 5 kb (11,584 GF), and 50 kb (3,897 GF) interspaced by 100 kb; 3) 1.9 billion Single 
Nucleotide Polymorphisms (SNPs). The highly supported topology obtained using maximum likelihood, 
Neighbor-Joining, and species tree (ASTRAL) methods was ((((L. olivacea, L. kempii), C. caretta), E. 
imbricata), (C. mydas, N. depressus)), D. coriacea), which agrees with recent studies. However, some degree 
of topological incongruence was observed, primarily involving the relationships among Lepidochelys, Caretta, 
and Eretmochelys (Carettini). Our introgression analyses (D-statistics, QuIBL, and Phylonet network) support 
extensive introgressions between several species, significantly extending previous evidence. Unlike previous 
studies, we found that most signals involved hybridizations between ancestral lineages, not the extant species. 
Specifically, we found 0.5% of introgression between the ancestral lineages of the Carettini and Cheloniini 
and, unexpectedly, the strongest introgression (~9%) was found between D. coriacea (Dermochelyidae) and 
Carettini. The divergence times estimated in this study were similar to those of a recent genomic study 
involving five species but approximately 10% more recent, as follows: between Chelonioidea and its sister 
group, ~100 million years ago (Mya); between Dermochelyidae and Cheloniidae, ~66 Mya, between Carettini 
and Cheloniini, ~34 Mya, between N. depressus and C. mydas ~21.8 Mya, and between L. olivacea and L. 
kempii ~3.3 Mya. The demographic history of marine turtles reinforces their susceptibility to climatic 
fluctuations, as all species exhibited a similar pattern characterized by a significant reduction in population 
size since the onset of glacial cycles until approximately 100,000 years ago. All species have experienced 
expansions towards the present, although there are different starting dates and magnitudes. Four species began 
this last expansion around 20,000 years ago. Finally, we note that the correct name for the tribe that includes 
Chelonia mydas is Cheloniini, not Chelonini, as has been frequently mentioned in several publications. 
Palavras-chave: Phylogeny; Evolution; Hybridization; ;  
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Abstract:  
The transfer of genetic material between non-parental individuals is known as horizontal gene transfer (HGT). 
This phenomenon can take place between species of different kingdoms such as viruses/bacteria and eukaryotic 
specimens. When the endogenization of viral/bacterial genetic material occurs in germinative cells of 
eukaryotes it can give origin to endogenous elements. Detecting and studying these traces of past viral and 
bacterial infections may provide essential data to uncover past coevolutionary events between host and 
pathogens. Moreover, endogenous viral elements can be expressed and falsely characterized as a bona fide 
circulating pathogen misleading surveillance studies. Therefore, detecting and filtering out these endogenous 
elements is important to ensure consistent monitoring results. But the identification and classification of these 
elements are challenging because of a lack of software, standardization, and the use of arbitrary parameters. 
We developed the EEfinder tool to standardize and improve the reproducibility of endogenous element 
identification in eukaryotes. To assess the effectiveness and reproducibility of the tool we are currently 
performing comparisons with gold-standard datasets from the (Whitfield et al, 2019) study that summarizes 
the endogenous virus elements (EVEs) content found in the Aag2 Aedes aegypti (GCA_021653915) genome. 
We performed a test using Whitfield characterized EVEs, which allowed us to find 423 elements. Of those 
elements, 66 were exclusive to EEfinder analysis, and we did not find 8 elements in Whitfield's analysis. 
Moreover, in our analysis, we had a larger family diversity than Whitfield, 5 families were found only with 
EEfinder. The families with more EVEs were Rhabdoviridae (165), Chuviridae (77), and Flaviviridae (63) 
which is in agreement with Whitfield study Rhabdoviridae (181), Flaviviridae (105), Chuviridae (84). In terms 
of size, the EVE content characterized by EEfinder accounted for 382960 bp while Whitfield found 279764 
bp. In conclusion, our pipeline showed reproducibility and standardization to characterize EVEs using the gold 
standard Whitfield's dataset. For the bacteria testing, we used the study of Leclercq et al. which tested the 
presence of single endogenization of Wolbachia in Armadilium vulgare genome. In our analysis, we confirmed 
the presence of a single element in the first contig starting at 108021 and ending at 2795572 bp in comparison 
to Leclercq's study with the element ranging from 95380 bp to 2798100 bp. Those tests underscore the ability 
of EEFinder to deliver comparable and reproducible outputs needed in the EVE's characterization in 
Eukaryotes. 
Palavras-chave: EVEs; endogenization; tool; HGT;  
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Abstract:  
Inorganic arsenic (iAs) is a metalloid found at moderate levels in the Earth's crust, widely present in the forms 
of arsenite (As3+) or arsenate (As5+). It is an environmental contaminant that can be found in soil, food, water, 
and airborne particles in response to natural and human activities. It is one of the oldest known carcinogens 
classified as a Group I by IARC. Arsenic exposure induces the formation of reactive oxygen species (ROS), 
which are responsible for direct damage to biomolecules, modulation of cellular signaling pathways, and 
epigenetic markers. Additionally, arsenic promotes alterations in the cell cycle, proliferation, and apoptosis. 
Arsenic does not induce direct damage to DNA molecule; thus, mutagenic events are associated with indirect 
damage, such as those caused by ROS. Evidence suggests that arsenite can inhibit DNA repair pathways, either 
through protein degradation via the proteasome or by decreasing gene expression. However, the understanding 
of which DNA damages are induced by arsenite exposure, as well as the functioning of DNA repair and 
subsequent mutagenesis needs further investigation. In this context, through acute exposure (6 hours) to 
arsenite in human lung fibroblasts (MRC-5 cells), we aim to understand the kinetics of the mechanisms 
responding to DNA damage and modulation of associated pathways after arsenite exposure. Cell viability 
assays demonstrate that arsenite is highly cytotoxic (IC50 - 30µM), with a tendency to induce cell growth at 
doses lower than 5µM. Cell cycle analysis by flow cytometry using propidium iodide staining revealed that at 
time 0 after arsenite exposure, cells exposed to lower doses show cell cycle arrest, which is resolved after 48 
hours of exposure. At higher exposure doses, we observed high levels of necrosis (time 0), followed by cell 
cycle arrest and an increase in the sub-G1 phase after 24 h, 48 h, and 72 h of exposure. Our results demonstrate 
that As3+ is highly cytotoxic and induces cell cycle arrest followed by dose-dependent increased cell death. 
Label-free LC-MS/MS shotgun proteomics analysis is currently being conducted and will contribute to the 
understanding of pathways modulated by arsenite at different doses, which will further contribute to the 
understanding of mutagenic and carcinogenic mechanisms induced by the metalloid. 
Palavras-chave: Arsenite; DNA repair; DNA damage response; acute arsenic exposure; MRC-5 
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Abstract:  
Ultraviolet (UV) radiation is the primary exogenous inductor of skin damage, so photoprotection is essential 
to control skin damage. The Antarctic moss Sanionia uncinata is a source of antioxidants, and the 
photoprotective activity of its organic extracts has been investigated. We reported that fractions from sequential 
partition, such as residual fraction aqueous (AF), of its defatted hydroalcoholic extract showed significant in 
vitro sun protection. It also absorbs the UV-vis spectrum, increases sun protection factor values of UV-filter 
benzophenone-3 and octyl-methoxycinnamate, and does not induce embryotoxicity in zebrafish early life 
stage. The cell death by WST-1 e LDH assays allowed the establishment of non-toxic doses of AF, and 
phototoxicity was not detected. In 3D cell culture compared to monolayers, we showed that human HaCaT 
keratinocytes were more resistant to cell death induced by AF via cell membrane disruption and mitochondrial 
enzymes. This study aimed to evaluate the cytotoxic potential of AF from the moss S. uncinata on keratinocytes 
after UVA and UVB exposure. Cell death assays by water-soluble tetrazolium salt (WST-1) and lactate 
dehydrogenase (LDH), and trypan blue exclusion assay (TBE) were carried out with HaCaT keratinocyte cell 
line cultured. After 24 exposure to AF (0.001-1 mg/mL), the cells were washed and irradiated independently 
at 20 J/cm2 of UV-A and 50 mJ/cm2 of UV-B. The results showed that in the absence of UV radiation, the 
HaCaT cell viability was above 70% by ≤ 0.01 mg/mL for TBE. The WST assay showed that the Bf did not 
affect cell viability after UV-A and UV-B radiation. Using LDH assay and TBE assay, the AF fully protected 
HaCaT cells against UVA (up to 0.4 mg/mL) and UVB (up to 0.4 mg/mL) membrane integrity. Therefore, the 
AF does not induce decreased viability via WST-1 and protects the HaCaT keratinocytes against UV-induced 
damage by the cell membrane disruption pathway.  
Palavras-chave: Ultraviolet radiation; Sanionia uncinata; membrane disruption ; ;  
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Abstract:  
Chagas disease, caused by the Trypanosoma cruzi infection, is a neglected tropical illness affecting over 4.6 
million Brazilians. The T. cruzi genome exhibits extensive expansion due to the presence of several multigenic 
families that play a crucial role in the parasite's infectivity and host interaction. The recombination process, 
responsible for repairing DNA double-strand breaks, is key to the expansion and generation of variability in 
these multigene families. It also plays an essential role in the T. cruzi genome repair after exposure to high 
levels of gamma radiation and may be linked to the extremely high resistance of this parasite to ionizing 
radiation. In this study, we evaluated the copy number and gene expression of many multigenic families in 
response to methyl methanesulfonate (MMS) and gamma radiation treatments, respectively. It was analyzed 
for the following multigenic families: dispersed gene families 1 (DGF-1), mucin-associated surface proteins 
(MASPs), mucins (MUCs), trans-sialidases (TS), and retrotransposon hot spot genes (RHS). We focused our 
work on the CL Brener clone, a hybrid strain classified as DTU VI, due to its more accurate genome annotation. 
We analyzed transcriptome libraries from different time points after exposure of epimastigotes to 500 Gy of 
gamma radiation. The libraries were preprocessed using FastQC and Trimmomatic and aligned using STAR 
against the Esmeraldo-like CL Brener genome (version 9.0) downloaded from TritrypDB. Reads were counted 
with FeatureCounts. After normalization with EdgeR using the counts per million method, the multigene 
families were filtered and grouped. The results detected significant increases in the counts of transcripts for 
DGF-1, RHS and TS families in response to gamma irradiation. Significant gene expression changes, however, 
were not found for MASPs or MUCs. Concerning the copy number evaluation, it was studied in Topo3α 
knockout epimastigotes treated with MMS. The expression of this gene was shown to be crucial for the 
completion of the homologous recombination process. The MMS exposure caused a significant reduction in 
DGF-1, RHS and TS copy numbers in the genome, while no variation was detected for MASPs and MUCs 
families. These observations suggest that the genomic regions occupied by DGF-1, RHS and TS gene families 
serve as hotspots for recombination. When this process cannot be completed, gene copies are lost. By contrast, 
the normal functioning of this system may increase the gene copy numbers in these genomic locations. This 
may be the mechanism underlying the gene expression changes promoted by gamma irradiation. Overall, our 
findings indicate the genomic regions of the multigenic families DGF-1, RHS and TS are the most affected by 
the recombination process in epimastigotes. Problems in the recombination machinery decrease the copy 
numbers in these gene families, while its normal functioning during the ionizing stress response may increase 
their gene expression because of the addition of extra gene copies.  
Palavras-chave: Trypanosoma cruzi; Homologous Recombination; Multigenic Family; ;  
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Abstract:  
Lichens are considered a rich source of biologically active substances, mainly with antitumor action. Examples 
of these molecules are: usnic acid, atranorin, PU among others. Previously, our research group demonstrated 
the allelopathic effect of the species Myelochroa lindmanii. The present work was done to evaluate the activity 
of the aqueous extract of the species M. lindmanii in meristematic cells of Allium cepa L. An aqueous solution 
of M. lindmanii in the proportion of 10% (liquenic material/distilled water) was initially prepared. From this 
solution we obtain dilutions of 5% and 2%, constituting the treatments investigated, called C10, C5 and C2. 
Distilled water was used as a negative control (NC). Bulbs of A. cepa were pre-exposed (for 48h) in distilled 
water for root emission and later transferred to treatments for 24h. After this time, a portion of the roots were 
collected for cytogenetic analysis and another for flow cytometry analysis. Both analyses followed a 
completely randomized design composed of 3 replications (slides for cytogenetic analysis/samples for flow 
cytometry analysis). In the cytogenetic analysis, the collected roots were transferred to fixator (ethanol/acetic 
acid; 3:1) for at least 24 hours. The slides were prepared by the squashing technique. Briefly, the roots were 
submitted to hydrolysis in 5M HCl for 20 minutes at room temperature, and the meristems were dissected on 
the slides and squashed between slide/coverslips. The removal of the coverslips is performed in liquid nitrogen 
and the slide stained in Giemsa. The percentage of c-metaphases was quantified under a microscope. For flow 
cytometry analysis, six meristems were used per sample. These meristems were crushed in the presence of the 
WPB lysis buffer. The nucleus sample obtained was filtered (40 μM mesh) and stained with propide iodide 
(1mg/ml). The following parameters were evaluated: sub-G1, G1, S, G2 and polyploid cells. The results of the 
cytogenetic analysis demonstrated an increase in the percentage of c-metaphase only in the C10 treatment 
(11.62 times compared to the control) (Dunnett, p<0.05). In the cytogenetic analysis, the presence of polyploid 
cells was also perceived in a statistically significant percentage in relation to the control (Dunnett, p<0.05) in 
the C10 treatment (percentage of polyploid cells was 16.40 times higher than in the control). Flow cytometry 
showed significant effects in relation to control only in treatments C5 and C10. In the C5 treatment, there was 
an increase in the percentages of nuclei in phase S and a decrease in the percentages of nuclei in G2 
(respectively, an increase of 16.02% and a reduction of 14.94%). In the C10 treatment, the sub-G1, S, G2 and 
polyploid cells variables demonstrated significant effects in relation to the control (Dunnett, p<0.05). The 
percentage of sub-G1, S and G2 increase, respectively, 1.43, 1.45 and 1.24 times. The presence of polyploid 
cells is higher in C10 treatment compared to CN treatment. In the present work we can conclude that the 
aqueous extract of M. lindmanii has a blocking effect on the transition from metaphase to anaphase (antimitotic 
action), including leading to the appearance of polyploid cells. 
Palavras-chave: antimitotic; cancer; metaphase/anaphase arrest; ;  

  

639

MUTAGÊNESE, CITO E
GENOTOXICIDADE



INTEGRATED BIOLOGICAL ASSESSMENT OF AIR POLLUTION IN URBAN AREAS 
USING PASSIVE BIOMONITORING 

 
Carlos Fernando Campos 1; Vanessa Santana Vieira Santos 1; Boscolli Barbosa Pereira 2 
1. R. Ceará - Umuarama, Uberlândia - MG, 38402-018. Universidade Federal de Uberlândia; 2. Av. João Naves de 
Ávila, 2121, Uberlândia - MG, 38.408-100. . Universidade Federal de Uberlândia 

 
Abstract:  
Atmospheric pollution is generally monitored through physicochemical indicator systems. Variations of these 
indicators in relation to environmental legislation parameters report on air quality, especially in large cities. 
However, the interpretation of environmental data on pollutants needs to be complemented, as the impacts of 
pollution on sensitive organisms serve as a warning to public health authorities. The use of species adapted to 
the urban environment as sentinels enables continuous and integrated monitoring of the effects of 
environmental pollution on biological systems. In this study, we used the tropical plant species Tradescantia 
pallida, planted in ornamental beds at the main urban intersections in the city of Uberlândia, Brazil, to monitor 
the genotoxic effects of atmospheric pollution under different vehicular traffic conditions. In four samples, we 
compared biological, physical-chemical and traffic indicators at different intersections (in residential and 
commercial areas) during the period of restriction of local commerce activities, imposed by health agencies, 
as a measure to face the COVID-19 pandemic. With the decrease in vehicle traffic due to the lockdown, it was 
found that this species is sensitive to environmental changes of pollutants in the air and soil. T. pallida 
bioaccumulated heavy metals under conditions of exposure to greater vehicular traffic, where higher 
concentrations of these contaminants were also found in the soil. Furthermore, from the Micronucleus Test, 
we found that genotoxicity can be estimated from a multiple linear regression model, including (X1) chromium 
concentration in the soil and (X2) particulate matter in the atmosphere as the main independent variables. Our 
findings are important contributions to the (re)definition of parameters and models of Environmental Health 
Surveillance. 
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Abstract:  
ADP-ribosylation is a post-translational modification catalyzed by ADP-ribosyl transferases, collectively 
referred to as poly(ADP-ribose) polymerases (PARPs, 17 members), which transfer ADP-ribose (ADP-r) from 
β-nicotinamide adenine dinucleotide (NAD+) onto a target substrate that can be proteins, nucleic acids, and 
metabolites. This modification has been reported to play a role in several cellular pathways, such as DNA 
repair, cell death, mitochondrial function, response to viral infections, among others. Autophagy is an 
important cellular process in which intracellular components are degraded in lysosomes, either for energy 
needs or as a way of recycling damaged proteins and organelles. Some PARPs such as PARP1, PARP2 and 
PARP10 have already been implicated in autophagy regulation, but the exact molecular role of ADP-
ribosylation of proteins during autophagy is unknown. In preliminary experiments, we observed that treatment 
of cells with chloroquine, a lysosomotropic agent that blocks autophagy, significantly increases levels of ADP-
ribosylation in the cytoplasm of cells. Thus, the objectives of this project are to identify which PARP is 
activated in response to the inhibition of autophagy and the target of this ADP-ribosylation, in order to clarify 
the molecular function of the PARP(s) involved in autophagy and its importance in this pathway. For this, we 
are performing a mini-screen using siRNAs to deplete each of the 17 human PARPs and corroborating these 
results with specific inhibitors, when available. Then, we will investigate potential mechanisms that lead to the 
activation of this ADP-ribosyl transferase in response to chloroquine, in addition to identifying the targets of 
this modification using a pulldown technique of ADP-ribosylated proteins already established in the 
laboratory. The experiments are carried out in hTERT-immortalized retinal pigmented epithelial cells (RPE-
1hTERT), using immunofluorescence to detect and quantify ADP-ribosylation and western blotting to verify 
autophagy inhibition via the accumulation of LC3 II and p62. So far, we have identified that part of the ADP-
ribose signal in response to chloroquine co-localizes with TOM20, a protein located in the outer mitochondrial 
membrane. Therefore, our experiments indicate a relationship between mitochondrial ADP-ribosylation and 
autophagy, which indicates that ADP-ribosylation may mark mitochondrial proteins for degradation or modify 
proteins that regulate this pathway. Given that autophagy dysfunction is implicated in neurodegenerative 
diseases and cancer, the modulation of ADP-ribosylation in these diseases may represent a new therapeutic 
target. 
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Abstract:  
Bladder cancer ranks tenth in incidence worldwide and has high rates of recurrence and progression. 
Chemotherapy protocols currently used can promote significant acute toxicities to patients. In the search for 
new therapies, plant-derived compounds have received increasing attention, as is the case of resveratrol (RES) 
which has shown promising results in bladder cancer. Studies has correlated the functionality of long non-
coding RNAs (lncRNAs) to carcinogenesis. Among the lncRNAs, SBF2-AS1 has already been associated with 
tumoral malignancy in cancer. However, the potential role of SBF2-AS1 in bladder cancer progression is still 
unknown. Our study aimed to investigate the role of SBF2-AS1 in bladder carcinoma cells and provide a new 
potential biological target for study concomitantly with RES treatment. Bladder cancer cells J82 and UM-UC3 
were treated with three concentrations of RES (25uM, 50uM and 100uM) alone or in combination and 
transfected with two specific siRNAs to silence SBF2-AS1. Cytotoxicity test (XTT) was used to measure cell 
viability after treatment and long-term effects were evaluated by clonogenic survival assay. Cell morphology 
and migratory capacity were observed by light microscopy in isolated or combined groups after treatment. The 
results of the cytotoxicity test showed that in cell lines, siRNAs caused a reduction in cell viability compared 
to RES, while the combined treatment exhibited a greater reduction in cell viability than treatment alone with 
siRNA or RES. The clonogenic survival assay showed that RES significantly decreased colony formation in 
the cell lines compared to the untreated control. Combined treatments also showed greater reduction compared 
to the compound alone. Optical microscopy showed a reduction in cell density and changes in cell morphology 
in treatments with RES alone, siRNAs, or combined compared to untreated control. Migration was also 
reduced after treatments. In conclusion, our study showed that lncRNA SBF2-AS1 was related to cell 
proliferation, migration and long-term survival in bladder cancer cells and that combined therapy with 
silencing of SBF2-AS1 and RES can increase the antitumor potential of this compound. Funding: CNPq 
(310905/2020-6) and CAPES 
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Abstract:  
A crescente urbanização e industrialização têm intensificado a contaminação dos corpos d'água e se tornou 
uma preocupação no mundo todo. Neste contexto, muitos rios da Amazônia também estão ameaçados pelas 
atividades industriais e urbanas. Assim, o objetivo desta pesquisa foi monitorar a presença de danos ao material 
genético em amostras de pescado que podem representam um risco à saúde de moradores em rios do município 
de Abaetetuba - PA. Para isso, foram realizadas coletas de amostras de pescado no rio Jarumã na área mais 
urbanizada do município e no rio Arapiranga de Beja na área menos urbanizada, em seguida, foi utilizado o 
teste de micronúcleo nas amostras obtidas, sendo analisados 1.000 eritrócitos por amostra, e depois feita a 
análise estatística por meio do teste não paramétrico de Mann-Whitney (p < 0,05). Os resultados obtidos 
indicaram que algumas amostras apresentaram um valor acima do normal para o número considerado aceitável 
de micronúcleos por espécime, sendo Geophagus brasiliensis e Acestrorhynchus microlepis as espécies mais 
comuns, sugerindo a possível presença de metais pesados e/ou substâncias químicas bioacumulantes existentes 
nas águas desses rios da região.  
Palavras-chave: Mutagênese Ambiental; Agentes genotóxicos; Teste do micronúcleo; Qualidade do pescado 
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Abstract:  
Neuroblastoma is a childhood cancer from the peripheral sympathetic nervous system, specifically derived 
from multipotent neural crest cells (NCCs). Despite the use of multimodal therapies, this cancer has a wide 
spectrum of clinical presentations and outcomes, ranging from spontaneous regressions to fatal outcomes. 
Recently, there has been increased interest in the use of natural compounds as phytotherapeutic strategies for 
the treatment of various tumors. One of these compounds is baicalein, extracted and isolated from the 
traditional Chinese medicine Scutellaria baicalensis Georgi. It has been studied for its anti-tumor properties, 
induction of autophagy , inhibition of angiogenesis , and suppression of cell proliferation . Although several 
studies have reported the antitumor effects of baicalein in various cancers , its beneficial effects on 
neuroblastoma have not yet been elucidated. In this study, we investigated the mechanism of action of baicalein 
in the IMR-32 cell line. We used CellTiter-Glo and MTT assays to confirm the inhibitory role of baicalein on 
the proliferation and metabolism of IMR-32 neuroblastoma cells, respectively. Quantitative real-time PCR was 
employed to study the effects of baicalein on lncRNAs and apoptosis-related genes. After the treatment with 
various concentrations of baicalein at three time points, the results indicated that cell viability and metabolism 
of IMR-32 were inhibited by baicalein and the efficacy was positively correlated with drug dose and treatment 
time. In addition, RT-qPCR results showed that all apoptosis-related genes (CASP3, CASP8, CASP9, BLC-2, 
BID, BAX, APAF-1, and CYTC) were significantly decreased in a dose-dependent manner, which might 
indicate that baicalein induces autophagy rather than apoptosis. Moreover, baicalein significantly decreased 
the expression of lncRNAs TUG1 and GAS5 in a dose-dependent manner. In conclusion, this study shows that 
baicalein has the potential to suppress cell proliferation and metabolism of IMR-32 cell line by down-
regulating apoptosis-related genes, which may promote autophagy. In addition, our results showed that 
baicalein is a potent modulator of the expression of lncRNAs involved in tumor development and progression 
of neuroblastoma.  
Palavras-chave: long non-coding RNA; neuroblastoma; baicalein; apoptosis; autophagy 
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Abstract:  
Photodynamic therapy (PDT) is a procedure for inducing cell death in neoplastic tissue using photosensitizers 
(PS), such as chloroaluminum phthalocyanine (ClAlPc). The PS ClAlPc is an aromatic macrocyclic organic 
compound with favorable photophysical and photochemical properties for PDT, since the photooxidative 
cytotoxicity occurs when ClAlPc is excited by light in the therapeutic window range (600 to 800 nm, red light). 
Thus, the understanding of the toxic effects of ClAlPc is a mandatory issue before its biomedical applications. 
In the present study, an evaluation of the toxic-genetic effect of ClAlPc was realized using Drosophila 
melanogaster strains (mwh, flr3, and ORR) from the Somatic Mutation and Recombination Test (SMART) as 
an in vivo experimental model. Larvae with different levels of cytochrome P450 detoxification enzymes were 
obtained from standard crosses (flr³ and mwh; ST) and from crosses with high metabolic bioactivation flies 
(ORR; flr³ and mwh; HB). The obtained larvae (ST and HB crosses) were treated with five concentrations of 
ClAlPc (0.25, 0.5, 1.0, 5.0, 10 µM) without photoexcitation by red light, negative controls (ClAlPc-vehicle 
and distilled water), and the chemotherapeutic doxorubicin (0.23 mM) as a positive control, for 48 hours, at 
25°C in humidified B.O.D. After metamorphosis, the number of adult flies that emerged from pupae was 
counted, and a survival curve was generated from the data. The results in larvae from both crosses indicated 
the absence of toxicity (p>0.05) from ClAlPc treatments in D. melanogaster (79, 83, 84, 87, 83% viability for 
ST; and 90, 84, 82, 83, 82% for HB, respectively). Different levels of toxicity were induced by doxorubicin in 
relation to the metabolization capacity of flies (62% viability for ST; and 87% for HB, p<0.05), demonstrating 
the resistance to xenobiotics detected in the high metabolic bioactivation flies (HB). Therefore, the results 
obtained here suggest the absence of ClAlPc toxicity in D. melanogaster regardless of the level of cytochrome 
P450 detoxification enzymes. 
Palavras-chave: Phthalocyanine; Photodynamic therapy; Toxicity; SMART Test;  
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Abstract:  
Melanoma, an aggressive form of skin cancer originating from melanocytes, the cells responsible for melanin 
production, is associated with high rates of metastasis and resistance to conventional treatments, posing a 
significant challenge in its management. In this context, chalcones, chemical compounds belonging to the 
flavonoid class, have gained interest in scientific research due to their pharmacological potential and are being 
investigated as therapeutic agents in various areas, including cancer treatment. Their versatile chemical 
structure allows for modifications and optimization to enhance their biological activities and viability as drugs. 
A series of chalcones were synthesized and evaluated for their antitumor activity against B16F10 melanoma 
cells using the MTT assay. The results demonstrated that the chalcones exhibited IC50 values ranging from 
12.5 to 3.12 μg/mL and displayed a high selectivity index in vero cells. These findings suggest that these 
chalcones have potential as antiproliferative agents against melanoma and serve as a structural basis for future 
optimization assays. However, further research is needed to understand the exact mechanisms of action and 
evaluate their efficacy in in vivo models. 
Palavras-chave: chalcones; melanoma; cancer; cancer therapy;  
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Abstract:  
Morinda citrifolia L. is a plant popularly known as noni. Although it was recently introduced in Brazil, noni 
had great adaptation to the Brazilian climate. Several bioactive compounds already have been described in 
noni and some functional properties are related to this plant, such as anti-inflammatory, antioxidant, 
immunomodulatory and anticancer, among others. However, the chemical composition of the fruits may vary 
according to the land where they are grown, the climate, among other factors, and there are still few studies 
carried out in Brazil on this plant. Bioactive compounds present in foods can act as antioxidants, playing a key 
role in protecting cells and their genetic material against oxidation. In this work, we sought to characterize the 
bioactive compounds present in noni fruits and their antioxidant activity in vitro and in cultured cells. To verify 
the bioactive compounds and antioxidant activity, analyses of total phenolic compounds, total carotenoids, 
vitamin C and antioxidant activity in vitro were carried out using the DPPH, ABTS and beta-carotene/linoleic 
acid methods. To verify the protective effect of noni HepG2 cells were treated with hydrogen peroxide and 
then exposed to noni extract at different doses, followed by MTT and Flow Citometry analysis with Propidium 
Iodite staining. The results showed that noni is a fruit rich in bioactive compounds, mainly vitamin C, despite 
the high variability between different harvests. Noni fruits showed good antioxidant activity by the three 
methods used. In cultured cells, we can observe that the extracts exert protective effects at 100 mg/mL against 
the cytotoxic and genotoxic effects induced by hydrogen peroxide, increasing their cell viability by more than 
100% and reducing the Sub-G1 levels and cell cycle arrest. At 250 mg/mL of noni the protective effect was 
lost, gaining a toxic effect which indicates that the treatment dose is fundamental to direct the biological effects. 
It can be concluded that noni fruits have the promising antioxidant capacity, but the choice of the dose is 
fundamental in its biological effects.  
Palavras-chave: Morinda citrifolia L.; noni; bioactive compounds; genotoxicity; antioxidant activity 
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Abstract:  
Introduction: Chaperone-mediated autophagy (CMA) is a lysosome-dependent proteolytic system essential for 
maintenance of cellular homeostasis. In this process, a cytosolic chaperone (Hsc70) identifies and recruits 
intracellular proteins bearing a specific pentapeptide motif (KFERQ-like) to the lysosomal membrane, where 
it undergoes unfolding and translocation by interacting with the lysosome-associated membrane protein type 
2A (LAMP-2A). It is well established that CMA is activated in response to genotoxic insults, therefore its 
inactivation can increase genomic instability. Dysfunctions in CMA and DNA repair mechanisms have been 
associated with cancer. Among the different types of cancer, breast cancer stands out as the most incident and 
the leading cause of death among worldwide women. Little is known about the role of CMA in DNA repair 
mechanisms, thus elucidating the interplay between these processes can provide new insights towards breast 
cancer treatment. Objectives: The present research project intends to investigate the role of chaperone-
mediated autophagy (CMA) in the DNA damage response, focusing on DNA repair mechanisms, in breast 
cancer. Materials and Methods: CRISPR/Cas9 gene editing was performed to knockout the LAMP-2A protein 
from the breast cancer cell line MCF-7. The LAMP2A protein levels were quantified by Western Blotting. 
Fluorescence microscopy analysis of CMA activity was obtained through the expression of a photoactivatable 
fluorescent reporter containing a recognition motif for degradation by CMA. Cellular viability and survival 
were assessed through XTT and colony formation assays, respectively. Levels of γH2AX were evaluated by 
immunofluorescence. Results and Discussion: Our results suggest that CMA modulates the response of breast 
cancer cells to the chemotherapy drug doxorubicin, a DNA damage-inducing agent, so that blocking this type 
of autophagy increases resistance to this therapy. As verified for the treatment with doxorubicin, CMA 
deficient cells are also more resistant to treatment with other DNA damage-inducing drugs such as cisplatin 
and with the hormone therapy drug tamoxifen when compared with cells expressing LAMP-2A. Conclusions: 
Taken together, our findings indicate a resistance phenotype to hormone therapy and different chemotherapy 
drugs in CMA-deficient breast cancer cells. 
Palavras-chave: Chaperone-Mediated Autophagy; DNA Repair; Breast Cancer; ;  
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Abstract:  
Chloroaluminum phthalocyanine (ClAlPc) is an aromatic macrocyclic organic compound used mainly as 
chemical dyes and pigments. Moreover, there is also biomedical interest in ClAlPc due to photophysical 
properties of these molecules. They can be also used as photosensitizing substance (PS) which is required in 
an alternative anticancer modality called photodynamic therapy (PDT). It is known that ClAlPc absorbs visible 
light, especially at 670 nm, which excites the molecule, leading to the release of reactive oxygen species, that 
culminate in cell death. However, the potential mutagenic effects of this compound have not been fully 
elucidated yet. Thus, given the biological applications of this PS, the present study aimed to detect the 
mutagenicity induced by ClAlPc in the absence of light activation. For this, the bacterial reverse mutation test 
(Ames test) was applied using Salmonella enterica serovar Typhimurium (S. Typhimurium) strains TA100 and 
TA98. The bacteria strains were treated by five ClAlPc-concentrations (0.25, 0.5, 1.0, 5.0, 10 µM/plate), 
negative controls (PS-vehicle and distilled water), and the respective positive controls for TA98 (4-
nitroquinoline, 1,5μg/plate) and TA100 (sodium azide, 3μg/plate). After treatment, the plates were incubated 
at 37°C for 48 h (B.O.D.). Following, the number of revertant colonies was counted for each tested strain. The 
results, in both strains, showed that the number of revertant colonies in the ClAlPc-treatments (167±20, 
TA100; 67±10, TA98; 10 µM) and the negative controls ( 154±32,TA100; 65±10, TA98; water) have no 
significant differences (p > 0.05), and the mutagenicity ratio remained less than two (RM<2) in both strains. 
Therefore, it can be concluded that ClAlPc did not exhibit mutagenic effects in S. Typhimurium under the 
experimental conditions realized here. 
Palavras-chave: phthalocyanine; photodynamic therapy; mutagenicity; Ames test;  
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Abstract:  
Phthalocyanine (Pc) and its derivatives, such as chloroaluminum phthalocyanine (ClAlPc), are organic 
compounds widely found in several products present in our daily lives. About 25% of all artificial organic 
pigments are derived from phthalocyanine. Moreover, their physicochemical properties also allow it to act as 
a photosensitizer, which generates reactive oxygen species when activated by light, being able to induce cell 
death. Thus, ClAlPc has also been researched as a prototype with potential use in biomedical therapies, such 
as photodynamic therapy, an alternative modality of anti-cancer treatment. Therefore, considering their spread 
use including biomedical purpose, more studies are still needed to prove and corroborate its genotoxicological 
potential. In this context, the test for the detection of epithelial tumor (ETT) in D. melanogaster was used as a 
tool for evaluating the genotoxicity of ClAlPc. The ETT assay identifies loss of heterozygosity (LOH) of the 
wts (warts) gene present in larvae from the crossing of two different strains (mwh × wts). Here, third instar 
larvae were treated by three ClAlPc-concentrations (0.25, 0.5, 1.0 µM, no photoactivated), negative controls 
(PS-vehicle and distilled water), and the drug doxorubicin as positive control (0.23 mM), for 48 h (25°C, 
humidified B.O.D.). Following, the number of adult flies which emerged from pupae after treatments were 
measured. In addition, the tumors formed due mutations in wts gene were screened (stereomicroscope; 4×) in 
the adult tissues. Statistical analyses were performed by the non-parametric Mann-Whitney U test, significance 
level of α = 0.05. The survival rates of the flies did not significantly decrease in the ClAlPc-treatments (80; 88 
and 80% for 0.25; 0.5 and 1.0 µM, respectively) when compared to the negative control (95%; dH2O). In 
addition, the three ClAlPc-concentrations tested also have not significantly increased the tumor frequency 
(0.833; 0.900 and 1.433 for 0.25; 0.5 and 1.0 µM, respectively) in flies when compared to the negative control 
(0.500; dH2O). In conclusion, under the experimental conditions carried out here, ClAlPc did not cause 
tumorigenesis in D. melanogaster. 
Palavras-chave: Chloroaluminum phthalocyanine (CIAIPc); Anti-cancer treatment; Drosophila 
melanogaster; ;  
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Abstract:  
Urinary bladder cancer is the 11th most common type of cancer worldwide and is associated with high 
mortality rates. There are several risk factors for the development of urinary bladder carcinoma, such as genetic 
predisposition, environmental exposure and smoking. The current chemotherapy protocols involve the 
combination of drugs cisplatin and gemcitabine. However, these drugs have toxic effects. Moreover, there is 
a complex network of genes and proteins in tumors that interfere in several biological processes, and the 
epigenetic alterations represented by long non-coding RNAs (lncRNAs) are of great importance. Among the 
lncRNAs, SBF2-AS1 has already been associated with several tumors, however the role of SBF2-AS1 has not 
yet been elucidated in urinary bladder carcinoma associated with gemcitabine treatment. Gemcitabine is a 
prodrug that inhibits DNA synthesis through inhibition of DNA-polymerase, in addition to causing depletion 
of deoxyribonucleotide and disrupting the DNA strand. Therefore, the aim of this study was investigate the 
functional role of lncRNAs SBF2-AS1 in gemcitabine chemotherapy in high-grade urinary bladder carcinoma 
cells. By means of cytotoxicity tests (XTT) and morphological analysis was possible to evaluate the effects of 
SBF2-AS1 silencing associated to gemcitabine treatment in J82 cell lines. The results showed decreased 
viability and changes in cell morphology and density in the combined treatment group compared to individual 
groups. Thus, SBF2-AS1 inhibition may sensitize urinary bladder tumor cells to gemcitabine treatment. 
Although gemcitabine is already used in the current protocol for urinary bladder cancer treatment, the 
combined therapy of this drug with SBF2-AS1 silencing may reduce the effects of its toxicity. Financing: CNPq 
(310905/2020-6). 
Palavras-chave: bladder cancer; cytotoxicity; gemcitabine; ;  
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Abstract:  
Cell culture has fundamental relevant for in vitro analyses. The cytotoxic tests, in addition to contributing to 
analyses to validate in vivo tests, has assisted in reducing more invasive analyses. In vitro analysis is an 
important initial step for advances in bioproduct production to evaluate their cytotoxicity, mutagenicity, and 
genotoxicity. For the appropriate use of a bioproduct, it must show biocompatible potential, that is, without 
biological damage. Therefore, the evaluation of cytotoxicity is an essential preliminary result to assess the 
cellular response to the exposure of a biomaterial, and it will indicate whether the material should be modified 
or if other tests can be performed. Biomembranes are biodegradable scaffolds that mimic the extracellular 
matrix in the body, providing cellular adhesion and subsequent tissue repair, in addition to having different 
morphologies and constituents. The objective of this work was to test two biomembrane models made from 
different materials: a fibrous biomembrane made of polycaprolactone (PCL) and a hydrogel biomembrane. 
The tests were performed on the MRC5 cell line (human fetal lung cells) to verify the cellular viability rate for 
their use as a biocurative in the tissue engineering field. To evaluate the in vitro cytotoxicity of the 
biomembranes in two different production and structure forms, the 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium (MTT) assay was chosen. The MTT assay is based on the mitochondrial dehydrogenases 
of viable cells that cleave the tetrazolium ring of the MTT and produce the formazan form, which is monitored 
at 570 nm in a microplate reader (spectrophotometer). The assay followed the protocol described by Mosmann 
(1983) using four treatments: positive control using 1% phenol, whole membrane at the bottom of the well, 
membrane blank, and negative control. After 24h of exposure to the different treatments, the reading was taken 
on the spectrophotometer. All treatments were done in triplicate, and tests were repeated twice to confirm data. 
The results showed that the tested fibrous biomembrane did not harm the survival of MRC-5 cells in 24h of 
exposure when compared to the negative control. The treatment containing the fibrous biomembrane had a 
small increase in survival compared to the negative control, about 15% on average, which provides indications 
of its ability for cell adhesion and proliferation. However, the hydrogel biomembrane showed cytotoxic activity 
when compared to both positive and negative controls, having a lower survival rate than both, demonstrating 
to be more cytotoxic than the chosen positive control (1% phenol), which may have been caused by the release 
of a residual solvent. Therefore, it is concluded that the tested PCL polymer biomembrane has no cytotoxicity 
when used for 24h of exposure, in addition to showing good adherence for cell proliferation, having good 
potential for new tests at different exposure times, and eventually for use in tissue engineering. 
Palavras-chave: biomaterials; cell viability; polymeric scaffold; regenerative medicine;  
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Abstract:  
Paracoccidioides brasiliensis is one of the agents of paracoccidioidomycosis, a systemic disease endemic in 
Brazil. These fungal cells synthesize and release extracellular vesicles (EVs) to the extracellular space. 
However, still, there is a paucity of information about the role of EVs produced by P. brasiliensis in the context 
of fungal-host interactions. Thus, the present work aims to evaluate the impact of EVs produced by P. 
brasiliensis on macrophages in vitro. First, the EV population was characterized by a NanoSigth assay and 
analysis of laccase activity and proteins in sodium dodecyl sulfate (SDS) 10% gel, dyed with Coomassie Blue. 
Then, macrophages derived from bone marrow (BMDM) were treated with EVs, then challenged in vitro with 
fungal cells. Concentration-response curves and time-response curves were performed to obtain the best 
conditions for the phagocytosis assay. Using the optimal conditions was evaluated the killing of P. brasiliensis 
cells by the macrophages, the phagocytic index (PI), the intracellular proliferation index of P. brasiliensis cells, 
the expression of receptors on the surface of macrophages, and the production of oxygen and nitrogen reactive 
species. To evaluate the impact of degraded proteins on macroalgae behavior, the EVs were treated with 
proteinase K, a protease. Our results showed that EV's population of P. brasiliensis is heterogeneous (average 
of 186.8 nm) carrying proteins with different molecular weights. The phagocytosis assay showed that only the 
concentration of 20 µg/mL of protein increases the killing. The time-response curve showed that short times 
(1 hour and 5 hours) of the stimulus were enough to improve the killing compared to the 24 hours. Analysis of 
the expression of receptors involved with recognition and phagocytosis by flow cytometer revealed an increase 
of TLR2 and CCR7 receptors in the macrophage surface. Further, the stimulus of macrophages with EVs from 
P. brasiliensis did not alter the PI, but, decrease the intracellular proliferation of the fungal cell within the 
macrophages The process not involved the production of oxygen and nitrogen-reactive species. Curiously, the 
alterations in the killing were observed only when the proteins contained in the EVs were intact. The treatment 
of EVs with proteinase K reduced the killing compared to the group challenged with EVs without treatment 
with proteinase K. Therefore, the data indicate that EVs probably alter the host response by increasing the 
killing effect and reducing intracellular proliferation in vitro. In addition, the stimulus with EVs could change 
the migration capacity to the lymph node and antigen presentation by professional presenting cells, important 
to the activation of lymphocytes. Thus, interfering with immune response montage to EVs. But, to impact 
macrophages the vesicle protein' should be intact. 
Palavras-chave: P. brasiliensis; extracellular vesicles; phagocytosis; ;  
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Abstract:  
In Brazil, the urinary bladder transitional cell carcinoma (TCC), most prevalent kind of bladder cancer, is the 
7th most common type of cancer among men and 14th among women, showing the relevance of the disease's 
study for public health. Traditional chemotherapeutic treatments do not control the tumor's recurrence and 
present toxicity to the patient. Thus, phytotherapeutic treatments have been studied in order to reduce the side 
effects. It is known that resveratrol is a polyphenolic natural compound that can be found in grapes, mulberries 
and peanuts. Moreover, some lncRNAs are involved in tumorigenesis. Hyperexpression of JHDM1D-AS1, 
related to the demethylation of histones, is related to several tumors and is associated with tumoral progression, 
worse prognosis and poor therapeutic response. This study aimed investigating the effects of resveratrol 
associated with the silencing of lncRNA JHDM1D-AS1 using assays of cytotoxicity, clonogenic survival, 
cellular morphology and migration and the urinary bladder carcinoma cell line J82. The results showed the 
combination of resveratrol with siRNA silencing led increased reduction rates of cellular viability when 
compared to the treatment alone. The clonogenic survival experiments also showed combined treatment 
reduced clone formation. Morphological and cell migration changes were also observed after the combined 
treatment. Thus, JHDM1D-AS1 inhibition combined to resveratrol treatment can be studied as an alternative 
to the treatment of bladder cancer. Financing: CNPq (310905/2020-6) 
Palavras-chave: urinary bladder cancer; cytotoxicity; resveratrol.; ;  

  

654

MUTAGÊNESE, CITO E
GENOTOXICIDADE



EFFECTS OF FORMALDEHYDE ON GENOME INTEGRITY AND CELLULAR 
RESPONSES ON PATIENT-DERIVED FIBROBLASTS WITH DNA REPAIR DISORDERS 
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Abstract:  
The genome faces continuous challenges from several internal and external agents capable of inducing damage. 
A subset of individuals suffering from DNA repair disorders, including xeroderma pigmentosum (XP), 
Cockayne syndrome (CS), and trichothiodystrophy (TTD), exhibit symptoms of neurodegeneration and 
premature aging features. The underlying causes of this neurological phenotype are believed to be related to 
transcription-coupled DNA repair stress. Since neurons are not directly exposed to ultraviolet sunlight, 
endogenous compounds emerge as potential candidates for triggering this condition. Recent research have shed 
light on the significance of the formaldehyde-detoxifying enzymes ALDH2 and ADH5 as an initial defense 
mechanisms against the genomic threat posed by this molecule, and possibly other aldehydes. In the present 
study, we aim to assess the effects of formaldehyde (FA) on fibroblasts derived from patients diagnosed with 
CS, TTD, and XP with CS (XPCS). The CS cells display mutation in the CSB gene, implicated in transcription-
coupled nucleotide excision repair (TC-NER), whereas TTD and XPCS cells carry mutations in the XPD gene, 
encoding a helicase involved in both transcription and NER processes. Our preliminary results using these cell 
lines, along with isogenic complemented fibroblasts serving as wild-type controls, indicate an increased 
sensitivity to FA, particularly in CS cells. Increasing doses of FA (10-80 μM) exhibited a dose-dependent 
reduction in colony formation after 7 days of treatment in XPCS and TTD cells. Conversely, lower doses (5-
20 μM) markedly diminished the survival of CS cells. Furthermore, the XTT viability assay conducted 72 h 
after 2 h of exposure, or 72 h of exposure, to increasing concentrations of FA (60-240 μM) revealed a notable 
decline in cell viability, once again especially in CS cells and 72 h of exposure. Comet assay performed 0, 4, 
and 24 h after 2 h treatment with 160 μM FA demonstrated a time-dependent increase in DNA breaks on the 
three cell lines. Additionally, the same dose disrupted the cell cycle, leading to an augmented fraction of G2 
cells. These observations highlight the heightened sensitivity of NER-deficient cells to FA. Currently, we are 
investigating the impact of glutathione synthesis inhibition, a co-substrate of ADH5 in FA detoxification, and 
generating patient-derived fibroblasts with knockouts for ADH5 and ALDH2. We hope the results of this work 
could contribute to a deeper understanding of the underlying biology of neurodegenerative conditions and early 
aging associated with NER deficiencies, shedding light on the intricate interplay between FA-induced stress 
and its metabolism on such diseases. 
Palavras-chave: DNA repair; Formaldehyde; Neurodegeneration; NER; Cockayne Syndrome 
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IDENTIFICATION OF GENES THAT REGULATE CELL DEATH BY PARTHANATOS  
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Abstract:  
PARP-1 mediated cell death, also known as PARthanatos, is a type of cell death whose main feature is the 
excessive activation of the Poly(ADP-ribose) polymerase 1 (PARP-1) that transfer an ADP-ribose residue from 
NAD+ (nicotinamide adenine dinucleotide) to itself and also to nuclear proteins such as histones, in a process 
named ADP-ribosylation. PARP-1 acts as a first response during DNA Damage Repair (DDR), generating 
PAR polymers which are ADP-ribose residues connected to each other and to their substrate (proteins) by 
glycosidic bonds. Parthanatos happens as a consequence of intensive DNA damage that can be induced 
exogenously by alkylating agents, like MNNG (N-methyl-N'-nitro-N-nitrosoguanidine). Once DNA is 
severely damaged, PARP-1 is over-activated and starts consuming ADP-ribose residue from NAD+ to 
synthesize PAR polymers. As a consequence, the cellular levels of NAD+ and ATP are depleted. These PAR 
polymers signal to nuclease activation, leading to DNA fragmentation. Researchers are in general agreement 
that Parthanatos is a new kind of cell death and is involved in many pathologies. Although Parthanatos was 
described more than 20 years ago, a detailed understanding of its molecular mechanisms remains lacking 
Objective: Employ CRISPR screen in RPE cells in order to investigate the genes involved in the Parthanatos 
signaling pathway. Methods: In addition to the wildtype and PARP1KO RPE cells, RPE p53KO (commonly used 
in CRISPR Screen) and RPE PARP1/p53KO/KO were treated with MNNG. To identify and select the surviving 
cells, a live and dead microscopy, growth curve and trypsinization followed by immunofluorescence assays 
were performed. Results & Conclusion: The optimal method for cell challenge involved treating the cells with 
250 µM of MNNG for 24 hours. Subsequently, the wildtype cells exhibited 100% mortality within 24 hours, 
while PARP1KO and p53KO cells took approximately 10 days to succumb. PARP1/p53KO/KO cells required even 
more time to show the same response. To identify the surviving cells following the MNNG insult, 
trypsinization followed by immunofluorescence proved to be a valid approach. 
Palavras-chave: Parthantos; CRISPR Screen; MNNG; PARP-1; DNA Damage 
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Abstract:  
Parthanatos is a type of non-apoptotic cell death that dependends on PARP1 (Poly-ADP-Ribose Polymerase), 
the main enzyme that catalyzes DNA damage-induced ADP-ribosylation, and is associated with neurological 
and neurodegenerative disorders such as Alzheimer's disease and Parkinson's disease. DNA damage-induced 
ADP-ribose polymers synthesized by PARP-1 are removed by PARG and ARH3 hydrolases, leading to the 
release of AIF (Apoptosis-Inducing Factor) from the mitochondria where it is normally located. Cytosolic AIF 
forms a complex with MIF (macrophage migration inhibitory factor) and translocates to the nucleus, where 
evidence suggests that MIF plays a role as a nuclease promoting large-scale DNA fragmentation, causing the 
death of the cell. Since ADP-ribosylation and the removal of these ADP-ribose polymers seems to be the key 
factor for this type of cell death, using PARG and ARH3 knockout hTERT-RPE1 cell lines produced by our 
group and treating them with the DNA-alkylating agent methylnitronitrosoguanidine (MNNG), we have 
characterized the ADP-ribosylation dynamics in the presence and absence of these enzymes, both by western 
blotting and immunofluorescence imaging, showing that most of the hydrolysis of ADP-ribosylation occurs 
within the first hour after treatment and is severely limited or completely blocked in knockout cells. We have 
also shown through HPLC-MS/MS that a significant PARG-dependent ATP depletion occurs in this time 
frame, hinting at the role of this enzyme in promoting bioenergetic dysfunction induced by PARP activation. 
Other metabolites such as AMP, NAD+ and ADP-ribose are also being measured. Subsequent to ADPr 
hydrolysis, AIF translocation is considered a key event in cell death by parthanatos, but it is unclear how 
exactly the release of AIF occurs, and examples of AIF-independent parthanatos are frequent in the literature. 
Using fluorescence microscopy and western blotting, we have been exploring molecular differences in the 
response of cell lines undergoing parthanatos in an AIF-dependent or AIF-independent manner, and the role 
of PARG in ARH3 in mediating AIF release, with the aim of defining molecular mechanisms of this enigmatic 
cell death pathway.  
Palavras-chave: parthanatos; AIF; dna damage; ;  
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Abstract:  
DNA damage can occur by exogenous as well as endogenous agents, such as reactive oxygen species. The 
enzyme PARP1 (Poly [ADP-ribose] polymerase 1) plays a major role in detecting some forms of DNA damage 
and in promoting their repair. PARP1 binds to DNA near these lesions and synthesizes ADP-ribose polymers 
on target proteins and itself, which acts as a signal for the recruitment of repair proteins. Once the lesion is 
repaired, these ADP-ribose polymers are removed by the hydrolase PARG and the last monomers attached to 
serine residues are removed by the ARH3 hydrolase. When ADP-ribosylation is not properly reversed, or when 
PARP1 is hyperactivated in response to severe DNA damage, a PARP1-dependent cell death mechanism is 
triggered, leading to neurodegenerative disorders. A rare human autosomal recessive disorder caused by 
mutations in the ARH3 (also known as ADPRHL2) gene have recently been reported and are characterized by 
symptoms such as ataxia, stress-induced seizures and cognitive delay. Here, we report a Brazilian patient with 
this disorder, caused by a novel missense mutation in the ARH3 gene, in trans with a known nonsense variant. 
We demonstrate that patient cells virtually lack ARH3 protein, suggesting that the novel missense variant leads 
to protein destabilization. We provide evidence for how this mutation could affect adequate protein folding, 
using structural modelling, and investigate the role of the proteasome in degrading the mutant protein. 
Functionally, patient cells are defective in ARH3-dependent hydrolysis of DNA-damage induced ADP-
ribosylation to a similar extent than ARH3 knockout cells generated by CRISPR/Cas9 technology. Given that 
PARP inhibition is likely to be clinically beneficial in this setting, but clinical use of PARP inhibitors such as 
olaparib is only approved in an oncological setting, we investigated the reported PARP1-inhibitory activity of 
minocycline, an antibiotic of the tetracycline family. We demonstrate that, unlike treatment with olaparib, 
minocycline is not able to prevent ADP-ribosylation of proteins. We therefore caution clinicians currently 
prescribing minocycline to revise their practices and favour the repurposing of olaparib and other clinically 
approved PARP inhibitors for ARH3-defective disease. 
Palavras-chave: ARH3; ADP-ribosylation; DNA repair; ;  

Support / Acknowledgment  
Our research is funded by FAPESP and CNPq. 

 

658

MUTAGÊNESE, CITO E
GENOTOXICIDADE



PHARMACEUTICALS INTERFERE WITH THE PERCENTAGE OF 
GERMINATION/ROOT GROWTH AND INDUCE GENETIC ABNORMALITIES? A 
CASE STUDY WITH THREE DRUGS FOUND IN THE PARAIBUNA RIVER IN JUIZ DE 
FORA-MG, COVERING CONCENTRATIONS REPORTED AROUND THE WORLD.  
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Abstract:  
Pharmaceutical active compounds (PhACs) are chemicals used worldwide in the prevention and treatment of 
diseases. However, due to their overuse, their large production and continuous emission, PhACs have been a 
cause for concern among the scientific community. To evaluate the impacts caused by drugs in the 
environment, the cytogenotoxic tests are essential, since they are able to detect cell cycle disorders and DNA 
damage. Thus, this work investigated the effect of three PhACs found in the Paraibuna River in Juiz de Fora-
MG: metformin (4.47 µg/L), valsartan (0.110 µg/L) and atenolol (0.106 µg/L), through the phytotoxicity test 
(germination rate and root elongation) and cytogenotoxicity (evaluated from flow cytometry) in Lactuca 
sativa. In order to expand the result obtained here, for a global context, we used the Pharmaceutical in 
Environment database, which has a record of the global occurrence of PhACs. From the highest concentration 
reported in the database (250.1 μg/L of metformin, 92.5 μg/L of valsartan and 294.7 μg/L of atenolol) we made 
a mixture of the drugs and later, serial dilutions in the order of 2x until we reached the lowest concentration 
(0.01 μg/L). The reported concentrations for Juiz de Fora-MG are represented in this range of treatments. Were 
obtained 16 treatments (T1 "lowest concentration -T16 "highest concentration). Distilled water was used in 
the negative control (NC). The experiment was conducted in a completely randomized design with three 
replicates (petri dishes) per treatment. In each plate, 30 seeds of L. sativa were arranged. Root growth was 
evaluated from 12h in 12h until 96h, using the software Image J. Flow cytometry was performed after 192h of 
exposure, from the leaves. Regarding the phytotoxicity test, there was no difference for germination rates, 
however, as for root growth, only the initial times (12h and 24h) showed no difference in elongation (ANOVA; 
Dunnett p<0.05). stimulated root growth. In the others, we observed concentrations that inhibited and 
stimulated growth in relation to the control (ANOVA; Dunnett p<0.05). Treatments T6, T7, T9 and T10 
stimulated root growth at different exposure times (with the average growth stimulus of these treatments being 
29.04% in relation to the NC). while treatment 15 and 16 inhibited it (mean inhibition of 36.61%). Flow 
cytometry demonstrated, after 192 hours of exposure, DNA damage, usually from the T6 treatment. This 
observation is corroborated by increases in G1-subparticles, decrease in G2, nuclear diameter and complexity, 
fluorescence intensity of nuclei in G1 and increase in the coefficient of variation, indicative of cell death and 
chromosomal abnormalities. Thus, it is noted that exposure to PhACs causes changes in root elongation and 
in cell cycle, in addition to the induction of genetic changes in L. sativa. Therefore, the present study brings 
new data on the genotoxicity of drugs in environmentally relevant concentrations, found in the Paraibuna River 
and around the world. Thus, expanding the knowledge about the effects of the PhACs evaluated, still scarce in 
the literature that may help in the elaboration of pollution mitigation strategies. 
Palavras-chave: emerging contaminants; ecotoxicological risk; DNA damage; ;  
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Abstract:  
Northeast Brazil was the first region to detect a significant increase in babies born with microcephaly 
associated with prenatal zika virus infection in 2015. Rio Grande do Sul (RS) state was less touched due to the 
temperate climate preventing the spread of the vector at that time. Our objective was to investigate the 
prevalence and etiology of congenital microcephaly in RS during the Brazilian outbreak period and in the post-
outbreak years (endemic period). This cross-sectional descriptive study included all live births with congenital 
microcephaly in RS from 2015 to 2022. Cases were divided into two groups: P1 "outbreak" (2015-16 - data 
already published); and P2 "endemic" (2017-22) for comparison. There were 58 cases of microcephaly 
(3.8/10,000) in P1 and 148 (1.97/10,000) in P2. Congenital infections remained the main etiological factor 
identified, accounting for 50.0% of cases in P1 and 42.6% in P2. Syphilis (P1 22.4% and P2 12.8%), 
cytomegalovirus (P1 10.3% and P2 13.8%) and toxoplasmosis (P112.1% and P2 5.4%) were the most 
prevalent. ZIKV congenital infection was the etiology in 5.2% (n=3) in P1 and 6.7% (n=10) in P2. A slight 
increase in CZS in P2 was detected when these cases were considered in the group of congenital infections 
only (P1=10.3%; P2=15.9%). Genetic conditions associated with microcephaly were identified in 15.6% of all 
patients in P2, both chromosomal (6.8%) and monogenic (8,8%). Although genetic tests were available, 16.2% 
of patients remained without a clear etiological classification; some are still waiting for the genome analysis. 
Isolated multifactorial brain anomalies were also common (25.5%). In conclusion, although the ZIKV outbreak 
in Brazil has receded, RS remains an area of concern, with a possible slight increase of live births with 
microcephaly secondary to ZIKV prenatal infection. The broader distribution of the vector A. aegypti with 
warmer temperatures in our state might be linked to the increase in recent years. This study can be an alert to 
other regions of temperate or subtropical climates.  
Palavras-chave: microcephaly; zika virus; congenital anomalies; congenital infection; epidemiological study 
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Abstract:  
Gallesia integrifolia (Spreng) Harms, popularly known as "pau-d'alho" due to its characteristic strong scent of 
garlic, is a large arboreal species, of Phytolaccaceae family, present in several Brazilian states. Different parts 
of G. integrifolia are used for extract production with the purpose of being acaricide, larvicidal, antifungal, 
antibacterial, and gastroprotective, among others. However, like other medicinal plants, G. integrifolia can 
show a toxicity level related to its pharmacologically active components. Previous analyses of Allium cepa L 
meristematic cells, lead by our research group, identified genotoxic effects in the aqueous and hydroalcoholic 
extracts obtained from G. integrifolia leaves. Nonetheless, such effects can be a result of direct or indirect 
actions on the DNA, being transitional and repairable. In virtue of its therapeutic potential in disease 
treatments, it is important to evaluate its mutagenic potential to ensure people's safety and quality, especially 
in long-term use. Thus, the aim of this project was to investigate the mutagenic potential aqueous and 
hydroalcoholic extracts obtained from G. integrifolia leaves, using A. cepa as a biological indicator, by 
Random Amplified Polymorphic DNA (RAPD) tests. We have obtained the leaves used to prepare the extracts 
from Universidade Federal Rural do Rio de Janeiro campus and identified and registered the species under 
number RBR 56195, with an additional registration in SISGEN AE710AE. For the tests, we immersed the 
roots of A. cepa in distilled water (negative control group), 25 mM ethyl methanesulfonate (positive control 
group), aqueous extract at concentrations of 15 mg.ml-1 and 30 mg.ml-1, and hydroalcoholic extract at 
concentrations of 15 mg.ml-1 and 30 mg.ml-1, totalizing six treatment groups. After 24 hours, the roots were 
collected and stored in Carnoy solution at 4°C until the DNA extraction. We have performed Genomic DNA 
extraction using the PureLinkTM Plant Total DNA Purification kit, following the instructions provided by the 
manufacturer. DNA from roots submitted to different treatments were quantified, and 10 ng of each sample 
was used for RAPD amplification using two arbitrary sequence primers: primer Opc4 (5'CCGCATCTAC3') 
and primer OpC5 (5'GATGACCGCC3'). We analyzed the resulting products from the reactions by 2% agarose 
gel electrophoresis. The analyses, performed in triplicate, revealed a modification in the DNA amplification 
profile when comparing the different treatments. Both the positive control and the extracts used, in different 
concentrations, led to the appearance of bands and the alteration of the intensity of others, in comparison with 
the profile of the genomic DNA extracted from the roots of the negative control. These bands' pattern 
alterations, such as the appearance/disappearance and the increase/decrease of the intensity, indicate the 
mutagenic capacity of the substances examined and are attributed to point mutations or modifications in the 
DNA structure. The results of this study confirm the genotoxic/mutagenic potential of aqueous and 
hydroalcoholic extracts of G. integrifolia. 
Palavras-chave: Gallesia integrifolia; Allium cepa L; RAPD; ;  
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Abstract:  
Planarians and other Platyhelminthes like Catenulida, are emergent model organisms for studies of many 
processes such as stem cell signaling, regulation and differentiation, tissue homeostasis, aging and 
regeneration. In this work we evaluate the influence of chemotherapy drugs such as Methotrexate, on 
regeneration rate and differentiation of planarian stem cells, neoblasts, of decapitated planarian Girardia 
tigrina. We tested three different concentrations of the drug: 25µM, 50µM and 100µM on 3 separated groups 
plus a control of 30 transected animals each, and observed the regeneration of them for a period of 7 days. 
Four regenerative stages were defined according to the sequential appearance of cicatrix, blastema, eyespots 
and auricles in the posterior portion of sectioned animals. In the fourth day of experiment, there was a clear 
reduction of blastema size in treated individuals compared to the control. On the seventh day, the percentage 
of animals that got on fourth stage was: 90% of control group; 76,6% of 25µM treatment group; 23,3% of 
50µM group and 6,6% of 100µM group; on the same day, the percentage that got on third stage was: 10% of 
control; 20% of 25µM; 56,6% of 50µM and 60% of 100µM; yet just the treatment groups still had individuals 
on second stage on this day: 3,3% of 25µM; 20% of 50µM and 33,3% of 100µM. The mortality rate after 14 
days was 0% of 25µM the group ; 10% of 50µM and 23,3% of 100µM. These results reinforce the potential 
of planarians like Girardia tigrina as low cost and relatively easy to maintenance models for studies of 
chemotherapy drugs cytotoxicity, stem cells differentiation and mutagenesis. 
Palavras-chave: Regeneration; Neoblasts; Girardia tigrina; Methotrexate; Cytotoxicity 
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Abstract:  
Post-translational modifications, such as phosphorylation, ubiquitination and ADP-ribosylation (the addition 
of ADP-ribose units catalyzed by enzymes of the PARP family), allow rapid cell signaling, important for 
various cellular pathways such as DNA repair. It was previously suggested that the PARP9/DTX3L 
heterodimer, with both ADP-ribosyltransferase and E3 ubiquitin ligase activity, might be involved in DNA 
repair and/or viral infections, but its physiological activity remained unclear. For this reason, our aim in this 
study is to elucidate the cellular role of the PARP9/DTX3L heterodimer. Here, we show that PARP9 and 
DTX3L do not appear to have a prominent role in DNA repair in human hTERT RPE-1 cells, as assessed by 
clonogenic survival, yH2AX and 53BP1 foci formation and micronuclei accumulation in wild-type or DTX3L 
knockout cells treated with DNA damaging agents. However, we show an important role of PARP9/DTX3L 
in the interferon (IFN) response, one of the main components of innate immunity. In this context, the 
PARP9/DTX3L heterodimer is overexpressed and regulates the protein levels of another ADP-
ribosyltransferase named PARP14 without affecting its transcription, as measured by RT-qPCR and western 
blot. We also show that in response to IFNγ, PARP14 ADP-ribosylates itself, DTX3L and possibly other 
targets, as determined by immunofluorescence and an Af1521-based pulldown, to purify ADP-ribosylated 
protein from the cell lysate, followed by western blot. Given that a subset of positive-strand RNA viruses, such 
as alphaviruses and coronaviruses, contain a macrodomain with ADP-ribosylhydrolase activity that is thought 
to counteract host IFN-induced ADP-ribosylation, we ectopically expressed SARS-CoV-2 Nsp3 macrodomain 
and observed that it partially removes the modification we detected. Therefore, we here describe the first 
cellular targets of SARS-CoV-2 Nsp3 macrodomain. Together, these results indicate that although the 
PARP9/DTX3L heterodimer does not have a prominent role in the DNA repair in human cell lines, it appears 
to be an important component of the human antiviral response. 
Palavras-chave: ADP-ribosylation; PARP9/DTX3L heterodimer; PARP14; SARS-CoV-2;  
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Abstract:  
O câncer é a segunda principal causa de morte no mundo, com tendência de elevação de casos nos próximos 
anos. O diagnóstico precoce e acesso ao tratamento adequado são muito importantes na expectativa de 
sobrevida. Por isso, a informação sobre câncer e promoção da prevenção devem ser abordados de forma 
estratégica, em um esforço conjunto em diversas esferas da sociedade, contudo, a abordagem atual do câncer 
nas escolas é considerada insuficiente. O objetivo deste trabalho é a análise da abordagem da revista Genética 
na Escola dentro da temática do câncer no ensino em genética, uma reflexão do seu papel como recurso 
complementar neste combate, realizado por meio de pesquisa bibliográfica de edições publicadas virtualmente 
pela revista Genética na Escola entre os anos de 2006 e junho de 2023. Foram levantados todos os textos 
publicados e selecionados aqueles que tratavam da temática do câncer. Foram estimadas as frequências dos 
seguintes aspectos: propósito da abordagem, extensão do tema e recursos de auxílio de compreensão do texto 
(Recursos visuais e sugestão de recursos externos). Foi observado que de um total de 403 textos levantados, 
13,9 % deles incluíam uma palavra-chave, dentre elas, em sua maioria era "câncer" (85,7%). A revista aborda 
principalmente aspectos da etiologia do câncer (50%) e seus fatores de risco (57,1%), sendo o câncer de pele 
o mais presente nos textos (19,6%). Em 67,8% dos casos, os textos da revista discutem sobre câncer de maneira 
secundária, mas em 32,1% o câncer foi o tema central. A revista possui predominância de textos ilustrados 
(85,7%). Em conclusão a revista Genética na Escola detém uma parcela de textos muito úteis para guiar 
professores na integração da temática do câncer com o ensino de biologia, apesar dessa contribuição, ainda 
existe uma grande barreira na divulgação científica do câncer voltado para o ensino básico. 
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Abstract:  
A pandemia do COVID-19 estimulou o crescimento da adoção de metodologias educativas adequadas à 
situação de ambientes virtuais. Diferentes estratégias de fixação de conteúdos passaram a ser mais utilizadas e 
atestaram a sua eficácia nesse contexto. Ainda hoje, mesmo com a volta das aulas presenciais essas estratégias 
continuam a ser usadas, devido a ótima aceitação entre o público discente, dentre essas, os E-books interativos. 
Neste sentido, o presente estudo avaliou o uso de E-books interativo, usado na disciplina de genética (Módulo 
das Moléculas aos Sistemas), por 44 discentes do curso de nutrição da Universidade Federal do Pará. Os E-
books foram produzidos pelos monitores e editado pela docente responsável da disciplina. Para obtenção dos 
dados foram avaliados 44 questionários aplicados via Google Forms respondidos pelos discentes que fizeram 
o uso dos E-books. Cada capítulo do E-book era disponibilizado aos discentes após as aulas, de acordo com o 
assunto abordado, que visava resumir os pontos mais importantes do conteúdo ministrado (conceitos, figuras, 
links para vídeos, páginas de internet, capítulos de livros e exercícios). De acordo com as respostas dos 
questionários, a quantidade de informação presente no E-book foi considerada suficiente ou razoavelmente 
suficiente por 93,18% (n=41) pelos discentes, para a fixação do conteúdo e aprendizado do assunto, e a 
linguagem utilizada foi dita como adequada para compreensão dos assuntos por 81,8% dos alunos (n=36). No 
que concerne aos recursos visuais e links inseridos no E-book, 75% (n=33) consideraram o recurso acessível 
e adaptável para a transmissão dos conteúdos e 25% (n=11) parcialmente acessível. Segundo 38,6% (n=17) 
dos discentes o recurso auxiliou na aprendizagem da disciplina e 29,5% (n=13) afirmaram que, devido ao uso 
no celular, o E-book facilitou o acesso ao conteúdo, 15,9% (n=7) auxiliou no planejamento e organização dos 
assuntos a serem estudados, 13,6% (n=6) gerou satisfação por se tratar de uma nova experiência com um 
material educativo que não conheciam e 2,3% (n=1) indicou ter uma linguagem acessível e simplificada. 
Levando em consideração que 88,64% (n=39) dos alunos relataram usar frequentemente ou com uma 
frequência razoável o E-book em caso de dúvidas sobre o conteúdo e somente 11,4% (n=5) usaram raramente, 
podemos concluir, que a implementação do E-book como estratégia de auxílio na fixação do conteúdo para o 
aprendizado em genética obteve sucesso. Além disso, o retorno dos alunos com a aplicação do questionário 
também possibilitou identificar pontos onde o E-book pode ser melhorado e atualizado, além de promover a 
participação do discente na construção da qualidade educacional da disciplina. 
Palavras-chave: E-BOOKS INTERATIVOS; ENSINO EM GENÉTICA; TECNOLOGIAS DIGITAIS; ;  
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Abstract:  
Genetics is a field of science that combines large amounts of data from multiple sources pursuing biologically 
relevant conclusions. In this sense, bioinformatics increasingly appears as a necessary tool in the application 
of computer science methodologies to examine biological data and the pivotal role of bioinformaticians. The 
dissemination of knowledge and teaching of bioinformatics is essential, and Brazil has made notable 
contributions to the research community in bioinformatics and other related fields. However, there is a scarcity 
of articles, tutorials, and study materials in Portuguese which proves to be a challenge in attracting prospective 
students. Our study presents the implementation of BIOINFO, the first Brazilian journal that disseminates 
scientific information in bioinformatics and computational biology in Portuguese. The BIOINFO journal 
invites the scientific community to submit scientific dissemination articles, technical papers, tutorials, videos, 
illustrative images, and opinion pieces pertaining to bioinformatics and related areas. Hence, the main goal is 
to promote the bioinformatics field of knowledge within Brazil. Furthermore, BIOINFO is an online journal, 
freely accessible and open to all. The journal operates on a continuous flow submission system and conducts 
annual publications. Our publication model is based on well-established editorial practices, ethics, conduct 
guidelines, corrections, and reproduction policies. The journal is overseen by an independent editorial 
committee comprising professionals with advanced degrees from various Brazilian universities and research 
institutes. In the inaugural edition, the journal published 32 papers by 54 authors, followed by 21 papers in the 
second edition. Initially, articles were published as book chapters, but as of 2023, the journal has been granted 
ISSN registration and can publish manuscripts as scientific dissemination articles (ISSN: 2764-8273). 
Additionally, since 2022, the journal has been involved in a nonprofit initiative called the BIOINFO.com 
Network, which aims to establish a scientific network in bioinformatics and computational biology. Over the 
past year, the website has received more than 22,650 unique visitors from around the world, with over 92% of 
them originating from Brazil. As perspectives, the journal seeks to attract authors who contribute to the 
different areas of bioinformatics by promoting a broad coverage of areas that encompass all computational 
biology issues. Also, despite being primarily online aligned with the global trend, the journal also intends to 
implement a limited number of printed versions in each issue for distribution upon request. BIOINFO 
addresses the scarcity of bioinformatic resources in Portuguese, attracting interested students and promoting 
the field within Brazil. You can access the journal at https://bioinfo.com.br. 
Palavras-chave: Bionformatics; Education; Computational biology; Scientific dissemination; Journal 

  

667

PESQUISA EM ENSINO
DE GENÉTICA



DEVELOPMENT OF INTERDISCIPLINARY ACTIVITIES IN SUPPORT OF TEACHING 
AND LEARNING OF GENETICS 

 
Bruna Guimarães de França Costa 1; Gabriella Pereira de Oliveira Magno 1; Luna Borges Figalo 1; 
Adriana Helena de Oliveira Reis 2 
1. Rua São Francisco Xavier, 524, sala 501F, Rio de Janeiro, RJ, Brasil. Serviço de Genética (SERGEN), Departamento 
de Genética (DGEN), Instituto de Biologia Roberto Alcantara Gomes (IBRAG), Pavilhão Haroldo Lisboa da Cunha 
(PHLC), Universidade do Estado do Rio de Janeiro (UERJ). Unisidade do Estado do Rio de Janeiro; 2. Rua São 
Francisco Xavier, 524, sala 501F, Rio de Janeiro, RJ, Brasil. Serviço de Genética (SERGEN), Departamento de 
Genética (DGEN), Instituto de Biologia Roberto Alcantara Gomes (IBRAG), Pavilhão Haroldo Lisboa da Cunha 
(PHLC), Universidade do Estado do Rio de Janeiro (UERJ). Unisidade do Estado do Rio de Janeiro 

 
Abstract:  
In Brazil, the contents of genetics and their applications are not well understood by many public school students 
due to their complexity. This problem is aggravated by factors such as the precariousness of teacher training 
and updating, use of textbooks as the only teaching tool, abstract and superficial approach to content, lack of 
technological apparatus in the school environment and lack of interdisciplinary and contextualized activities. 
These factors, among others, contribute to the lack of student motivation and, consequently, to an increase in 
the school dropout rate and lack of interest in entering higher education. Given this scenario, it is of great 
importance to carry out actions that allow improving and making the teaching-learning process of genetics 
more dynamic and pleasurable, since it permeates educational, moral, technological and health issues. With 
this need in mind, we developed a project whose objective is to provide multimedia didactic support for the 
teaching and learning of genetics to high school students and teachers from public schools in Rio de Janeiro. 
The project was approved by the Ethics Committee and has been carried out with students (60 students) from 
third-year classes at Colégio Estadual João Alfredo (in Rio de Janeiro). After talking with the school teachers, 
the methodology adopted was the use of sequences and didactic games and lectures with researchers in the 
field of genetics. An Instagram account (@genetica_aprendizagem) was also created to disseminate content 
about genetics and interact with the target audience. The activities proposed as support so far helped students 
to better understand the genetics content taught and brought new concepts and applicability of the theme. The 
students were very receptive and participative and the professors positively evaluated the support offered. The 
activities carried out stimulated the participation and interest of the students in the class. In addition, the 
didactic support provided in the form of practical activities can be reproduced and maintained by the school as 
a complementary teaching methodology, due to its low cost. The dissemination of content through digital 
technologies (instagram) has also proved to be quite effective since current students are considered digital 
natives. In addition, it allowed reaching a larger audience than initially anticipated. Our actions have enabled 
the transposition of contents, constituting methodological theoretical subsidy for teaching practice in high 
school and created opportunities for the dissemination of knowledge, mainly in the area of genetics, which is 
our focus, allowing reflections on the part of students and teachers, on the ethical issues implicit in the 
interactions between science, society, technology and the environment. 
Palavras-chave: teaching and learning of genetics; didactic support; interdisciplinary; ;  
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Abstract:  
No processo de formação de pesquisadores o foco sempre foi direcionado à pesquisa, na qual a importância 
ressaltada era a disseminação do conhecimento entre pares, por meio de publicações na área. Com a crescente 
desinformação por canais virtuais, a universidade precisou repensar seu papel, passando a considerar não 
somente a produção de conhecimento, mas também repassar as informações de forma precisa para a sociedade 
em geral. Assim, a "curricularização da extensão universitária" tem se mostrado uma forma de integrar 
atividades no currículo dos cursos de graduação, tornando-as um componente essencial para a formação dos 
estudantes, deixando de ser apenas uma atividade complementar. No curso de Bacharelado em Ciências 
Biológicas da Universidade Federal de São Carlos (UFSCar), entre seu elenco de disciplinas, destaca-se 
"Temas Atuais em Biologia". Essa disciplina envolve atividades em grupos que exploram temas atuais da área, 
adotando uma abordagem interdisciplinar e com ênfase na divulgação científica do conteúdo desenvolvido ao 
longo do semestre. O projeto de extensão "Genética e Sociedade" (UFSCar) propôs a participação dos alunos 
da disciplina em um podcast. O objetivo foi discutir conceitos importantes, previamente desenvolvidos em 
formato escrito para um formato em áudio, por meio de entrevistas. O público-alvo pensado foram estudantes 
do ensino básico de escolas públicas. Os roteiros foram elaborados de acordo com o tema, divididos em: 
Introdução com apresentação dos participantes; visão geral sobre o tema do episódio, discussão detalhada 
elaborada por tópicos; Considerações finais e Agradecimentos. Os áudios coletados foram editados para terem 
a duração de 5 minutos (programa Audacity) e o material foi depositado na plataforma Podbean. Os temas 
abordados tiveram uma visão interdisciplinar, porém a maioria deles teve grande enfoque em Genética e 
Evolução, dentre eles: Animais urbanos e onde habitam; Diabetes - Uma promessa de uma vida despreocupada 
para pessoas com a doença; Edição gênica - recortando genes para conservar; Pólos - os extremos da vida que 
afetam o todo?. A atividade permitiu que os estudantes da disciplina vivenciassem um formato diferente para 
a divulgação do conhecimento construído, de forma que conseguissem atingir seu público alvo, utilizando uma 
linguagem apropriada, com interlocução de todas as pessoas do grupo. Esses múltiplos contatos em formatos 
diferentes propiciam uma maior consolidação de conhecimentos ao estudante. Além disso, o produto resultante 
tem uma grande aceitação ao público jovem, e pode ser compartilhado rapidamente por meio de mídias sociais. 
Vale ressaltar que o podcast não fez parte da disciplina em si, nem de sua avaliação, mas proporcionou um 
momento de contato direto com conteúdos de genética e evolução de maneira prática, utilizando uma 
linguagem apropriada e em formato de fácil acesso ao público mais amplo. Esse formato continua sendo uma 
ideia a ser implementada na curricularização da extensão das instituições de ensino superior que, 
consequentemente, permitirá transmitir o conhecimento produzido no meio acadêmico de forma mais acessível 
para a sociedade como um todo.  
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Abstract:  
Um dos suportes da tecnologia educacional é o uso de jogos, capaz de contribuir para cumprir a função 
compensatória da escola na tentativa de atenuar as possíveis dificuldades e diferenças em relação às funções 
cognitivas, pois o seu aprimoramento repercute sobre as condições para a aprendizagem. Nesse sentido, o 
presente trabalho visou a contribuir para o uso de Novas Tecnologias de Informação e Comunicação (NTIC's) 
no contexto escolar, como forma e meio para o ensino de Biologia. Desenvolveu-se e aplicou-se como 
tecnologia educacional o jogo BIODIVERSIDADE, para treinamento sobre conteúdos de Biologia (Genética, 
Evolução e Ecologia), com ênfase na abordagem da biodiversidade em diferentes escalas: genes, espécies e 
ecossistemas. Trata-se de um jogo do tipo Quiz e a elaboração das questões teve como base o conteúdo do 
livro "Biodiversidade: genes - espécies - ecossistemas" (ROCHA, 2018). São questões de múltipla escolha 
com quatro alternativas, sendo apenas uma a resposta correta. O jogo fez uso de uma interface web-browser 
desenvolvida utilizando a stack React/Node.JS. A comunicação (networking) foi feita de maneira assíncrona, 
utilizando requisições http para o servidor. O servidor Node, responsável por interpretar as requisições http de 
networking e gerenciar o acesso aos dados, fez uso da dependência Express e de um banco de dados relacional 
PostgreSQL. O jogo foi disponibilizado a duas turmas de alunos para uso por uma semana: uma de Ensino 
Médio e outra de Licenciatura em Ciências Biológicas. O jogo desenvolvido ficou disponível para acesso, 
usando computadores ou smartphones, por meio do link: biodiversidade.netlify.app. Depois de acessar e 
cadastrar-se, o jogador encontrava os tipos de atividade disponíveis: (1) PRATICAR: um jogador pratica sem 
enfrentar adversário; (2) JOGAR: dois jogadores se enfrentam; (3) RANKINGS: o jogador verifica os pontos 
acumulados na atividade JOGAR. Ao fim desse período de uso/teste, os estudantes fizeram uma avaliação do 
recurso por meio de questionário Google Forms, com perguntas organizadas em seções, como: Motivação, 
Experiência do Usuário e Conhecimento. Ao serem analisadas as respostas nos formulários, notou-se que o 
jogo despertou grande interesse (60% atribuíram notas de 5 a 7 em uma escala de 1 a 7). Realmente um jogo 
fornece estímulo e ambiente propícios que favorecem o desenvolvimento espontâneo e criativo dos discentes. 
O número de questões (250) pareceu ser adequado, de modo a contemplar o conteúdo. A repetição de questões, 
embora inevitável, não ocorre com frequência. O ambiente lúdico permite ao estudante concentrar-se mais no 
conteúdo. As possibilidades de se arriscar e errar jogando permitem ao estudante desenvolver sua consciência 
a respeito do que já sabe e do que ainda precisa aprender sobre o conteúdo presente no jogo. 
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Abstract:  
A divulgação científica desempenha um importante papel na sociedade, uma vez que busca tornar acessível o 
conhecimento científico para o público em geral. É uma ferramenta de ensino muito eficaz, visto que as redes 
sociais são utilizadas de forma ampla por diversas faixas etárias. No que tange a biologia molecular, pode ser 
ainda mais atrativa, quando utilizada para explicar em linguagem simples e acessível, conceitos considerados 
complexos. O presente projeto tem como objetivo transformar em publicações para redes sociais, a biologia 
molecular de plantas e microrganismos, através da divulgação de pesquisas em andamento, desmistificação de 
termos, conceitos, e novas descobertas na área, utilizando como meio o perfil do Laboratório de Interação 
Vegetal da Universidade Federal de Minas Gerais na plataforma Instagram. Para o início do projeto foi criado 
um guia identidade visual, que estará presente em todas as artes, fotos e vídeos publicados na página. Também 
foi feita análise do público que acompanha a página. A identidade visual é composta por: paleta de cores, 
tipografia, padrões de edição de imagens, símbolos e elementos gráficos para composição. Foram escolhidas 
cores vivas, em tons de rosa, verde, azul marinho, além de preto e branco como cores de suporte. Os elementos 
e símbolos consistem em formas geométricas e linhas curvas, com objetivo de transmitir modernidade. A 
análise de público foi feita utilizando a ferramenta Insights, na aba seguidores da própria plataforma. Para a 
análise foi levado em consideração: a faixa etária, gênero, e períodos de maior atividade na rede social. O 
objetivo da análise é definir um público alvo, alinhando a linguagem, elementos visuais e horários adequados 
para que as informações sejam disseminadas de forma efetiva. Em relação à faixa etária, em um total de 127 
usuários, 45,5% têm de 25 a 34 anos; 32,5% têm de 18 a 24 anos; 15,4% tem de 35 a 44 anos; 2,4% tem de 55 
a 64 anos; 0,8% tem mais de 65 anos, e não há usuários de 13 a 17 anos. Em relação ao gênero, de 127 usuários, 
52,6% são homens e 47,3% são mulheres. Os dias e horários com maior atividade foram às segundas-feiras ao 
meio dia; terças feiras às 18 horas; quintas feiras ao meio dia; e sextas feiras ao meio dia. Com base nesses 
dados, foi definido que: será utilizada a linguagem coloquial, com foco no público adulto e jovem adulto. Os 
dias e horários de postagem serão às terças-feiras e nas quintas-feiras às 18 horas. 
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Abstract:  
A utilização de aulas práticas para o ensino de conteúdos celulares é uma metodologia comprovadamente 
eficaz, mas, normalmente, pouco utilizada nas escolas de educação básica, seja por falta de infraestrutura, de 
materiais ou de capacitação dos docentes. A Base Nacional Comum Curricular-BNCC, preconiza que 
habilidades referentes ao estudo das células e a compreensão dos conceitos genéticos sejam inicialmente 
desenvolvidas nos anos finais do Ensino Fundamental, sendo aprofundadas a uma visão mais crítica no Ensino 
Médio. No entanto, tem se observado que a maioria dos alunos, concluem o Ensino Básico sem nunca terem 
observado uma célula ou uma molécula de DNA, sendo todo seu conhecimento baseado na explanação dos 
docentes e nas ilustrações de livros didáticos. Desta forma, buscando apresentar os conceitos celulares e 
genéticos para os alunos do Ensino Básico o Curso de Licenciatura em Ciências Biológicas da Universidade 
Federal de Mato Grosso do Sul, Campus de Aquidauana-MS, tem desenvolvido um projeto de extensão 
denominado "Descobrindo a Célula". Durante o projeto os alunos, da educação básica, são levados ao 
laboratório da universidade e realizam oficinas com práticas para visualização de células e da molécula de 
DNA. Nesse contexto, este trabalho buscou analisar os dados coletados durante um ano de desenvolvimento 
do projeto. As oficinas foram desenvolvidas no laboratório de microscopia da Universidade Federal de Mato 
Grosso do Sul, sendo realizadas duas oficinas: Oficina 1, visualização de células animal (mucosa da boca) e 
vegetal (folhas de Elodia sp.) ou Oficina 2, extração do DNA (da banana). Ao final da oficina 1, os alunos 
foram convidados a responder um questionário onde eram indagados sobre a experiência e faziam uma 
representação (desenho) do que tinham observado. As respostas foram categorizadas, tabuladas e analisadas. 
Participaram das oficinas 200 alunos de sete escolas (públicas e particulares). A maioria dos alunos, 87%, 
relatou que nunca havia manuseado um microscópio, nem visualizado uma célula e que foi uma experiência 
diferente do que estavam acostumados na escola. Os alunos também mostraram surpresa ao visualizar a 
"nuvem de DNA" e não a estrutura de dupla hélice comumente representada nos livros didáticos. A análise das 
representações celulares (desenhos) feitas pelos alunos, revelou que os alunos compreenderam a estrutura 
celular. Nossos dados demonstram a importância da utilização de recursos didáticos-pedagógicos que 
proporcionem a participação ativa do aluno na construção de seu conhecimento. No entanto, percebeu-se que 
quando se trata de conteúdos relacionados a genética e estrutura celular, escola básica pouco tem avançado no 
desenvolvimento de aulas práticas, principalmente, por falta de equipamentos e reagentes necessários. É 
consenso, entre os pesquisadores, que a utilização de recursos práticos é importante para que os alunos 
compreendam o conteúdo, relacionando a teoria e a prática no desenvolvimento de habilidades e competências 
inerentes a sua fase escolar. Nesse sentido, ações que auxiliem na viabilização dessas práticas são fundamentais 
para melhorar a qualidade do ensino no país. 
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Abstract:  
A utilização de jogos didáticos pode se constituir em uma ferramenta muito importante para os processos de 
ensino e aprendizagem em diversas áreas de conhecimento, inclusive no ensino superior. Existem estudos que 
destacam a importância destes recursos didáticos os quais favorecem a compreensão de conteúdos 
considerados abstratos. Nesse sentido, e considerando a necessidade de apresentar de uma forma mais 
dinâmica e interativa, foi desenvolvido um jogo didático para o ensino de genética que permite, a partir de uma 
situação investigativa, trabalhar diferentes conteúdos. O jogo desenvolvido se chama "CSI Itaobim", em 
menção à cidade natal da primeira autora, e consiste em uma adaptação do jogo de tabuleiro "Detetive: um 
crime desafiador" comercializado pela Estrela®. O objetivo do jogo é que os estudantes possam utilizar as 
pistas sobre os locais onde se passa a trama e ainda as evidências fenotípicas apresentadas para desvendar um 
mistério apresentado. As características existentes envolvem conhecimento cromossômico, para determinação 
do sexo biológico ou ainda para a presença de uma síndrome genética cromossômica sexual, mas envolvem 
ainda outros conteúdos de genética como a interação alélica, pois um dos fenótipos presentes é o tipo sanguíneo 
dos personagens. Outros fenótipos presentes no jogo incluem o fator Rh, sensibilidade à feniltiocarbamida, 
padrões de impressões digitais, presença de covinha na face, capacidade de enrolar a língua e ainda a aderência 
do lóbulo à orelha. Algumas das características fenotípicas foram selecionadas justamente por serem muito 
comuns em exemplos de herança monogênica em humanos e novos estudos já mostram que não se trata de 
uma herança monogênica, como é o caso da aderência do lóbulo à orelha. Em sua dinâmica, o jogo propiciou 
a obtenção de evidências, a criação de hipóteses e a proposições de conclusões preliminares. Além disso, foi 
uma oportunidade para discussões de diferentes conteúdos de genética. Ressalta-se, que pelos conteúdos 
procedimentais e conceituais, a proposta parece ter potencial para o oferecimento de oportunidades de 
aprendizagem que podem gerar o engajamento disciplinar produtivo de estudantes do ensino médio. 
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Abstract:  
In the educational panorama, the teaching of genetics proves to be challenging, in which the difficulty in 
understanding certain basic contents persists. It happens because this knowledge is treated in an essentially 
traditional way, favoring memorization over the construction of understanding. The pedagogical exercise must 
be in constant improvement, in order to take knowledge beyond a momentary result, attributing meaning to 
what previously seemed abstract. The use of gamer culture resources is a method that enables better 
contextualization for teaching-learning. The Pokémon franchise has the potential to instigate the understanding 
of contents in the field of genetics, because it simplified notions and characteristics of the concepts of 
"Evolution", "Phylogeny", "Cladogram'' and "Hereditary", addressed in an intrinsic way during the series and 
the game. The present study aimed to evaluate the effectiveness of an alternative methodology using the 
Pokémon franchise as a didactic resource for understanding concepts related to the teaching of genetics. This 
research was developed in a preparatory course linked to the State University of Pará (UEPA/Campus Belém) 
in three groups of 20 students and duration of two hours in each class. For the development of the methodology, 
an immersive learning was held in each classroom with the use of tools being a mental map, personalized slide 
and characteristic terms, correlated to the Pokémon franchise. For the analysis of the method used, two 
assessments were carried out, a questionnaire at the beginning of the class and another after the development 
of the content, both addressing questions related to students' understanding of genetics content. Furthermore, 
a form was made available online, assessing the students' satisfaction regarding the teaching method adopted. 
From the first questionnaire it was found that only 26,6% of the students had some knowledge about the 
content, but nothing conceptually elaborated. However, after developing the class using the Pokémon resource 
related to the concepts of the addressed content, 60% of the students in each class showed better results in the 
second questionnaire. In total, 58 students answered the satisfaction form in which 98% were completely 
satisfied with the use of the adopted method and reported greater assimilation of genetic content when 
addressed the concepts of "Evolution" and "Cladogram" through the Pokémon franchise. Therefore, the use of 
media resources proved to be advantageous as a methodology in the face of difficulties in understanding certain 
genetic concepts, thus demonstrating positive results. 
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Abstract:  
A Genética apresenta muitas aplicações no nosso cotidiano, que alicerça caminhos para a constituição de uma 
cultura de participação social em temas científico-tecnológicos. Como um saber científico tem em seu cerne a 
possibilidade de analisar e propor a resolução de problemas, sob diferentes perspectivas. Fato esse, que nos 
remete aos propósitos da Educação CTS (Ciência-Tecnologia-Sociedade) no Brasil, a qual prevê a 
problematização em torno não apenas da importância de um conhecimento científico-tecnológico, mas 
também, da possibilidade em resolver problemas sociais. A mobilização desse conhecimento, a aptidão de 
problematizá-los e o engajamento dos alunos em processos democráticos do âmbito incorporam os propósitos 
da Educação CTS. A partir dessas reflexões e com o fato das várias explicações sobre a alta incidência de 
gêmeos na cidade de Cândido Godói, no Rio Grande do Sul, surgiu a seguinte problemática para um estudo de 
caso: como um grupo de professores de ciências, de uma escola estadual da cidade de Cândido Godói, explica 
a alta incidência de nascimentos de gêmeos em sua cidade. Para tanto, foi desenvolvida uma metodologia de 
investigação em conformidade com a Teoria das Representações Sociais (RS) proposta por Serge Moscovici 
(1961). Alguns elementos indicadores foram pensados para a realização de entrevistas com os participantes, a 
saber: identificação do objeto de representação social, caracterização do perfil do grupo investigado, níveis e 
formas de acesso ao conhecimento sobre o fenômeno (nascimento de gêmeos na comunidade), a identificação 
das representações sobre o fenômeno (uma representação social é um conjunto de suposições ou explicações 
dinâmicas que permitem classificar coisas, fenômenos ou pessoas), a compreensão do processos de tratamentos 
das informações, que incluem a ancoragem e a objetivação das ideias construídas pelos interlocutores sobre o 
tema social (alta taxa de nascimento de gêmeos em sua comunidade). Dos resultados obtidos, como perfil do 
grupo, são nascidos na região ou proximidades; tem alguma formação de pós-graduação; atuam em diferentes 
níveis educacionais. Quanto ao acesso à informação, tem compreensão das informações midiáticas 
amplamente divulgadas sobre a alta taxa de nascimento na região. Quanto às representações sociais, foi 
observado que o grupo manifesta a seguinte explicação: Há um alto índice de nascimentos de gêmeos na cidade 
de Cândido Godói em razão de dois fatores: o genético (presente desde a formação inicial da comunidade) e o 
ambiental, que se estabelece em razão da qualidade de vida, ocasionado principalmente pela qualidade da água 
na região. Tudo indica que grupo de professores de Ciências desenvolveu suas RS a partir de informações que 
emergiram do universo midiático. A partir deste contexto e mediados pela comunicação, os interlocutores 
assumem para si os elementos de ancoragem que irão estruturar sua representação. Neste contexto, cabe a 
reflexão sobre dois aspectos importantes: a) do ensino de genética como um compromisso científico e social, 
na perspectiva de promover a (re)significação de representações sociais consolidadas, que muitas vezes, 
corroboram com a construção de mitos e b) da atualização de professores diante os conhecimentos atuais da 
Genética e sua função social. 
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Abstract:  
Performance indicators are important to guide the strategic actions in a graduate program. They can be obtained 
from the analysis of the information contained in the Sucupira Platform, the main postgraduate data repository 
in Brazil. However, this platform generates several spreadsheets as reports and it is necessary to associate the 
data of each one of them. Among these data are papaers published in journals or specialized books; author 
catagorization in professor, student, graduate or external participant; categorization of the first author. 
Commonly, the data from the spreadsheets provided by the Sucupira Platform need to be associated with data 
from other repositories, for example, Qualis or the ISI Impact Factor, which indicate the quality of scientific 
journals. Finally, it is important to understand the evolution of each performance indicator over the years. 
Thus, performing data associations and indicator calculations is an intense and time-consuming task. 
Furthermore, the fluidity generated by the constant updating of databases frequently requires recalculation. To 
facilitate this task, we have developed a functional spreadsheet that associates data retrieved from different 
repositories and feeds a graphic generator. The graphs produced compare and summarize the temporal 
evolution of the indicators, are dynamically updated and made available online, allowing wide access and 
guiding postgraduate managers to develop and implement strategic actions aimed at improving the quality of 
teaching and research.  
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Abstract:  
A pleiotropia é um fenômeno genético que ocorre quando genes influenciam dois ou mais fenótipos distintos. 
O efeito pleiotrópico ocorre em uma grande parcela das características humanas. Dessa forma, avaliar o efeito 
pleiotrópico é de extrema importância uma vez que oferece uma maior compreensão biológica de 
características com etiologia multifatorial. Porém, mesmo sendo relevante, o assunto não recebe a devida 
atenção na disciplina de Genética no ensino superior. A Genética é considerada abstrata, conteudista e de difícil 
compreensão para os estudantes. Assim, o objetivo deste trabalho foi elaborar um material didático, intitulado 
como caderno temático, para o ensino de pleiotropia no ensino superior, de modo a auxiliar os professores e 
alunos no processo de ensino/compreensão do tema. A construção deste material teve como base a 
sistematização dos conceitos de Genética seguindo a Taxonomia de Bloom, além de adotar a abordagem de 
Ensino por Investigação. Com esse intuito, foram propostas atividades que exigiam a utilização das 
ferramentas de Bioinformática, as quais procuram garantir que os estudantes resolvam problemas de caráter 
biológico por meio de uma metodologia investigativa. Este caderno teve como produto final seis módulos 
interconectados e foi aplicado em uma disciplina eletiva, "Introdução à Bioinformática", da Universidade 
Federal de Ouro Preto de modo a avaliar a didática, organização do conteúdo e tempo gasto para o seu 
desenvolvimento. Com base nesse estudo preliminar, foi constatado que o caderno temático tem potencial para 
se constituir um apoio pedagógico ao docente de Genética; além de auxiliar os alunos no desenvolvimento de 
conhecimentos sobre os processos e avaliação da pleiotropia, e no desenvolvimento da autonomia dos 
estudantes na prática investigativa. 
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Abstract:  
A genética de populações é um conteúdo essencial para a compreensão da evolução das espécies. Ela 
desempenha um papel fundamental em diversos campos da biologia, como: conservação de espécies 
ameaçadas, programas de melhoramento genético e compreensão de doenças genéticas humanas. No entanto, 
seu aprendizado pode ser desafiador devido à complexidade dos conceitos envolvidos. O jogo "Sobreviva se 
puder" foi projetado para tornar a genética de populações mais acessível e envolvente. Os jogadores assumem 
o papel de "genes" e competem para sobreviver em um ambiente fictício, enfrentando desafios representativos 
das forças evolutivas que atuam em populações reais. Durante o jogo, os participantes enfrentam eventos 
aleatórios, como mutações, migração e deriva genética, que afetam sua capacidade de se reproduzir e transmitir 
seus genes para as gerações futuras. Estratégias de seleção natural também são introduzidas, permitindo que 
os jogadores compreendam a relação entre a variação genética e o sucesso reprodutivo. O jogo foi aplicado a 
estudantes de uma escola de São Gabriel da Palha/ES, em turmas do ensino médio e, também, em turmas do 
9º ano do ensino fundamental. Os alunos participantes relataram uma maior compreensão dos conceitos 
abordados no jogo, bem como uma maior motivação para explorar mais a fundo o tema. Ademais, foi 
observado um aumento na participação ativa e colaborativa durante as sessões de jogo, facilitando a discussão 
e a troca de ideias entre os jogadores. Pela análise do comportamento dos alunos é possível concluir que este 
trabalho contribui para a educação em genética de populações, fornecendo uma abordagem lúdica e interativa 
para o ensino desses conceitos complexos. O jogo "Sobreviva se puder" pode ser facilmente adaptado a 
diferentes níveis de ensino e oferece uma oportunidade ímpar para os estudantes explorarem as forças 
evolutivas que moldam as populações. 
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Abstract:  
A meiose, conteúdo elementar da Genética, é considerada um tópico de difícil ensino e aprendizagem, pois os 
estudantes preservam inúmeras concepções alternativas (CA) sobre conceitos e processos associados a esse 
tipo de divisão celular. CA são entendimentos peculiares sobre determinados conceitos que contrariam 
conhecimentos científicos. Dada importância do tema e a sua natureza complexa e abstrata, os objetivos deste 
trabalho foram: 1) investigar CA comuns a dois grupos amostrais, calouros e veteranos licenciandos (n = 70), 
do curso de ciências biológicas da Universidade Federal de Minas Gerais (UFMG); 2) compreender a natureza 
das dificuldades encontradas na compreensão de conceitos; 3) comparar quantitativa e qualitativamente o 
desempenho de calouros e veteranos. A investigação se deu por meio da utilização de um inventário de 
conceitos de meiose (ICM). Inventários de conceitos são instrumentos de múltipla escolha, elaborados em um 
processo sistemático com várias etapas de validação em que os distratores dos itens representam CA 
compartilhadas por estudantes frequentemente documentadas na literatura. O ICM abrange as seguintes 
categorias conceituais: ploidia; relação entre quantidade de DNA, número de cromossomos e ploidia; 
cronologia dos principais eventos da meiose; e representação pictórica dos cromossomos. 
Complementarmente, foram realizadas entrevistas cognitivas; essa técnica se trata da administração de itens 
de pesquisa com o objetivo de coletar informações verbais adicionais dos respondentes, como explicações dos 
entrevistados sobre como eles construíram suas respostas no ICM. Este trabalho se deu no âmbito de um 
projeto de mestrado desenvolvido pelo programa de pós-graduação em Genética na UFMG e foi submetido à 
análise do Comitê de Ética em Pesquisa da UFMG. A autorização para aplicação do inventário e realização 
das entrevistas foi obtida por meio do Termo de Consentimento Livre Esclarecido. O desempenho geral de 
calouros e veteranos licenciandos variou de médio a baixo. A diferença de desempenho geral entre os grupos 
foi estatisticamente insignificante, apesar do nível de instrução mais avançado dos veteranos, o que demonstra 
a dificuldade de apreensão de conceitos e processos associados à meiose. Nos itens restantes, as respostas dos 
estudantes tiveram uma distribuição de distratores assinalados ampla e, em outros casos, os estudantes 
demonstraram preferência por distratores específicos, o que demonstra predileção por determinadas CA por 
estudantes novatos e experientes. O conceito mais desafiador entre os pesquisados foi o de ploidia, além de 
outras dificuldades conceituais, como: a estrutura cromossômica; a diferença entre cromossomos e cromátides; 
confusões entre produtos da mitose e meiose; a disposição dos alelos gênicos nos cromossomos; a interferência 
da replicação do DNA sobre o número de cromossomos e sobre a ploidia celular, dentre outras. Conclui-se 
que calouros e veteranos mantêm níveis de compreensão semelhantes sobre os conceitos pesquisados, o que 
demonstra persistência das CA mesmo após o ensino. No caso dos licenciandos, é premente a necessidade de 
desenvolvimento de estratégias que favoreçam a formação de concepções científicas, uma vez que a 
persistência de CA entre futuros professores pode alimentar um ciclo de propagação de entendimentos errôneos 
durante o ensino em sala de aula, o que repercutirá negativamente na aprendizagem da Genética clássica e 
moderna. 
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Abstract:  
Genetics always was a subject with high dropouts and failures in major courses at Universidade Federal do 
Paraná and many other universities, mainly for courses with a more technical profile. This fact entails 
frustration for the students and an overload of work for teachers, due the high number of students every 
semester. Faced with this situation, our hypothesis was that students did not feel motivated enough to learn 
genetics, because of the theoretical nature of the subject approach, and that the application of a more active 
teaching could motivate them, help in the quality of teaching and, consequently, in the retention and approval 
rates. The increasing number of studies showing great results with the implementation of more active teaching 
methods in various educational fields is promising. We had to be creative in dealing with the time limitations, 
and we also relied on the flexibility and helpfulness of the teachers, allowing us to conduct several interventions 
throughout the semester to achieve our goals: verify if these interventions would result in any changes in 
motivation, grades, failures and dropouts. Ironically, the simplicity of our objectives contrasts greatly with the 
complexity of data collection and the richness of the results obtained. The COVID-19 pandemics occurred 
during our investigations, forcing us to adapt the methodology and enabling a new level of complexity in the 
analysis. The experiment involved 46 zootechnics students who were chosen to participate due to the history 
of difficulties related by the teachers about this course. The study was conducted in two classes, one presential 
in 2019 and one remote in 2020. The face-to-face class had five direct interventions in the form of pedagogical 
practices, three of which used the first 30 minutes of the classes and the other two lasted for four continuous 
hours. The remote class had seven activities applied asynchronously. Every pedagogical practice was 
conducted by us with the assistance of the main teachers and had the contextualization for zootechnics in their 
core, varying from contextualized problems to the construction of physical models for transcription and 
translation processes. Due to the nature of our research, the collected data is mixed; the quantitative data 
consisted of grades, success rates, and dropout rates. The qualitative data had the reports from teachers and 
students and the answers of a form about their understandings in genetics and impressions about the classes. 
The success rates increased by 18% in face-to-face classes compared to three previous classes that did not have 
active learning activities implemented. Surprisingly, the most visible change was the increase in students' 
interactions with teachers, doing questions, during classes and after classes, and chatting along with the 
practices. Bibliography corroborates that result, but we didn't have that as a focus during the planning stage. 
That proximity allows for a more precise formative assessment, giving to teachers a fast feedback that helps 
them to plan their next classes. The experiment was a success, and the practices are still in use, even after the 
completion of the project. 
Palavras-chave: Genetics; Active Learning; Zootechnics; Constructivism;  
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Abstract:  
The teaching of Genetics in basic education has faced challenges since the last century: focused on preparing 
for college entrance exams and the National High School Exam (ENEM), content and transmission of 
techniques and tricks for memorizing information. Researchers, such as Charbel El-Hani, point out how new 
discoveries in Molecular Biology have expanded and modified the concept of gene, requiring teaching that is 
more aligned with Modern Genetics and not restricted to Classical Genetics. For example, Montalvão Neto 
draws attention to the fact that Mendelian genetics centralizes discussions in high school and is even the central 
theme in college entrance exams. Although the history of science has a place of value, new knowledge 
developed through technologies and revisiting scientific theories must be transported into the classroom, with 
the necessary adaptations. Thus, in the year 2022, the Genetics teaching project was proposed and approved, 
and I with that? The target audience was bachelor&'s and undergraduate students from the Salinas campus of 
the IFNMG. The methodology consisted of: i) analysis of the curricular matrices of the Veterinary Medicine, 
Forestry Engineering and Biological Sciences courses, with a focus on the Genetics discipline; ii) analysis of 
the Biology textbook adopted in schools in the municipality of Salinas and surrounding areas, used in high 
school; iii) application of questionnaires to students entering in the period 2022.1, without having attended the 
discipline at a higher level. The results showed that: the curriculum matrices circumscribed the teaching of 
Mendelian genetics, with few molecular approaches, which makes learning in Population Genetics difficult. 
In high school textbooks, the focus is on content that treats the history of science as isolated "discoveries", in 
a unidirectional timeline, with Genetics being presented before Evolution, as it is believed that this way it is 
believed that students will have an easier of understanding. With regard to the questionnaires applied to 60 
students entering the IFNMG, more than 90% were unable to properly answer the following questions: what 
is gene, chromosomes and relationship with DNA, the behavior of chromosomes during mitosis and meiosis, 
in addition to mere schematic representation, which also presented difficulties, relationship between Mendelian 
genetics and molecular genetics, among other themes investigated. In short, when it is verified that the learning 
of Genetics themes can be seriously compromised and that the students entering higher education not only did 
not have access to a comprehensive teaching of Biology, but also make use of conceptual errors to explain 
biological phenomena, it is appropriate to review of the way the discipline is taught in undergraduate courses. 
And, this action requires expanding the range or "menu" of pedagogical moments, with the inclusion of 
resources such as scripts for practical classes, case studies, games, mediated study groups and use of 
technologies. It is important that in the teaching of Genetics, students have access, make use of and propose 
new ways of organizing scientific knowledge through virtual simulators. Computational language can mediate 
students' refractory behavior with mathematical language within Genetics. 
Palavras-chave: Teaching of genetics; New topics in Genetics; Professional Training; ;  
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Abstract:  
Genes, which are characterized by being a chromosomal segment that codes for a single functional polypeptide 
chain or for an RNA molecule, can be altered by mutations, which can be caused by a post-DNA replication 
error, as well as by environmental, physical, chemical and biological factors. Considering the relevance of 
knowledge about mutagenesis and the formation of melanomas, this work had the general objective of 
presenting a didactic sequence that addressed aspects related to ultraviolet radiation (UV), mutations and 
melanoma formation. The environment chosen for the application of the didactic sequence was the EEM 
General Murilo Borges Moreira school (Fortaleza - CE), with the target participants being students from the 
3rd grade C class of regular high school. Pedagogical strategies consisted of analyzing students prior 
knowledge; analysis and discussion of case studies; carrying out experiments. For this experience report, the 
work was divided into two stages, the first consisted of the analysis of a fictitious case study by the students, 
which involved two twin sisters who were diagnosed with melanoma, and in this stage it was proposed to fill 
in of a table so that students could understand the location of the tumor, the mutated gene, the causes of the 
mutation, as well as the diagnosis and treatment. In the second moment, and with the aim of raising awareness 
about the importance of prevention and protection against the UV radiation the students were divided into four 
groups to investigate the sun protection factors (SPF), of which SPF30, SPF60 and Neon colored SPF30. In 
order to do so, the students mixed bijou balls with a certain type of sunscreen in a beaker, and then, in a dark 
environment, the students focused a black light on the balls that were mixed with the respective sunscreen and 
recorded their observations. During the experiment, the students compared the balls that the sunscreen was not 
apllied, those with SPF 60, SPF 30 and those with SPF30 in neon color. Then, the students realized that the 
darker balls with low brightness in the presence of black light were the ones that were more protected with the 
sunscreen. At the end, the students evaluated the didactic sequence and of the 22 participating students, 77.3% 
evaluated the class as a grade 10, 4.5% evaluated it as a grade 9.5; 4.5% rated it as an 8 and 13.6% as a 7. This 
investigative pedagogical strategy was relevant, since the students understood how solar radiation can affect 
biological systems, how it causes mutation and can progress to cancer. Nevertheless, it raised awareness about 
inadequate sun exposure and stimulated reflection to protect against UV rays. For the Master's Professor, the 
didactic proposal allowed making the approach to the contents of genetics and mutations more playful and 
interactive, with meaningful learning, thus facilitating the knowledge construction process, where the student 
becomes more critical, reflective and engaged. 
Palavras-chave: Radiation; Mutation; Cancer; Genetics teaching; Inquiry-based teaching 
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Abstract:  
Sabendo que o aprendizado da genética é importante para compreensão de muitas técnicas incorporadas no 
cotidiano, e que sua contextualização ajuda na compreensão dos conceitos, foi aplicado um conjunto de duas 
atividades que teve como objetivo a contribuição para melhor entendimento da determinação do sistema 
sanguíneo ABO e a localização de seus alelos polimórficos, para posterior associação com o modo de como 
se comportam durante a divisão meiótica e como são herdados. Ao final de cada atividade, as respostas dos 
grupos foram apresentadas e houve uma discussão para explicação das respostas e correção por pares de 
possíveis equívocos, assim como esclarecimentos de dúvidas. Na primeira atividade considerou-se a situação 
hipotética de um acidente no qual João e Fernanda estavam envolvidos, e foi perguntado aos estudantes quais 
seriam as possibilidades de compatibilidade em doação de sangue (questão A). A questão B indagou se seria 
possível Fernanda doar seu sangue para João, considerando que Fernanda é AB e João é A. Foi entregue o 
artigo de divulgação "13 curiosidades sobre o sangue que você talvez não conheça" como fonte de informação. 
Na segunda atividade perguntou-se a localização dos determinantes genéticos de tipo sanguíneo dentro da 
célula (questão A), e foram distribuídos trechos de uma HQ sobre o assunto. Foi solicitado que cada grupo 
desenhasse um esquema dos cromossomos com os alelos do tipo sanguíneo de João (questão B), sendo essa 
uma oportunidade para discussão posterior sobre os conceitos de cromossomos homólogos, cromátides irmãs, 
locus e alelos. Na primeira atividade, os quatros grupos de alunos entenderam que Fernanda poderia doar 
sangue para João, embora apenas um grupo de alunos acertou todas as possiblidades de doações de sangue 
entre os diferentes tipos sanguíneos. Um outro grupo acertou parcialmente, identificando corretamente 4 
possibilidades de doação e omitindo três possiblidades. Um grupo acertou uma única possibilidade, errando 
três e omitindo 5, enquanto o quarto grupo acertou apenas duas possibilidades, errando 6 e omitindo uma. Na 
segunda atividade, todos os grupos de alunos acertaram a localização dos alelos, demostrando a compreensão 
do conceito de locus, alelo e genótipo. Durante a aplicação das atividades foi perceptível para o professor o 
engajamento da maioria dos alunos. Três dos 16 estudantes da turma manifestaram verbalmente sua apreciação 
pela metodologia usada ser diferente das aulas tradicionais e pediram para que fosse usada mais vezes. Mesmo 
sem o uso de aparatos tecnológicos durante a aula, a metodologia possibilitou uma maior participação e 
aparente interesse por parte dos alunos. Na prova avaliativa subsequente, o desempenho dos alunos foi melhor 
que nos bimestres anteriores, talvez por estarem mais motivados. O uso de textos alternativos como fonte de 
informação deu bom resultados, sendo aparentemente uma boa opção à textos tradicionais. Além disso, a 
situação hipotética elaborada serviu como motivação e contextualização com o cotidiano, o que permitiu a 
melhor compreensão do tema abordado e facilitação do uso da aprendizagem escolar no dia a dia dos alunos. 
Palavras-chave: sequência didática; sistema ABO; contextualização; ;  
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Abstract:  
A cultura maker é baseada no ato de criar coisas. Na educação, a cultura maker pode ser utilizada como 
estratégia de ensino e aprendizagem de um ou mais conteúdos para a construção do conhecimento, não apenas 
individual, mas de forma coletiva. Nesse contexto, está baseada na criação e construção de projetos tangíveis 
sendo valorizada como uma abordagem inovadora para a educação. Neste trabalho, apresentamos uma 
proposta de sequência didática de ensino que integra cultura maker e ensino de genética, com o objetivo de 
promover uma aprendizagem mais envolvente e significativa para os alunos. Público alvo: alunos do ensino 
médio que serão estimulados a construir modelos e realizar experimentos relacionados a ácidos nucleicos e 
conceitos genéticos, avançando no entendimento teórico e prático do assunto. O início da sequência didática 
será dada com a apresentação de conceitos básicos de genética feita com a utilização de recursos visuais de 
multimídia. Em seguida serão propostos as atividades. Atividade Maker 1 - Construção um modelo de DNA: 
Cada grupo de alunos deverá escolher um dos pacotes contendo peças feitas de madeira, couro e velcro, e 
retirar 10 bases nitrogenadas, anotar a sequência em que estas foram tiradas e em seguida adicioná-las nesta 
ordem à fita. 2-Descrever a fita complementar correspondente a esta fita. 3- Montar a fita complementar. 3- 
Ligar as bases complementares formando a dupla fita do DNA. Atividade Maker 2- Processo de transcrição 
do RNA: 1- Separar as fitas de DNA criadas, 2- criar uma fita de DNA baseada na fita de DNA, 3- anotar a 
sequência da fita de RNA. Atividade maker 3- Processo de replicação do DNA: 1- separar as fitas de DNA 
criadas, 2- escrever as fitas complementares para as duas fitas. 3- Ligar cada fita complementar a sua fita 
correspondente. A conclusão da sequência didática será dada com o processo de avaliação das atividades 
realizadas, que será feito através de um questionário aplicado aos alunos para observar a percepção da atividade 
prática na construção do conhecimento. Espera-se que com as atividades propostas utilizando a cultura maker 
os alunos possam ter uma experiência de aprendizado mais envolvente e prática. A sequência de ensino 
proposta visa combinar conceitos teóricos com atividades práticas que estimulem o pensamento crítico e a 
aplicação dos conhecimentos adquiridos. Esperamos que esta abordagem inovadora ajude os alunos a 
aprofundar sua compreensão e interesse pela genética e aos professores a proporcionarem uma aula mais 
dinâmica e atrativa que desperte o interesse dos alunos.  
Palavras-chave: cultura maker; ensino de genética; sequência didática; inovação; modelo didático. 
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Abstract:  
Dentro das Ciências Biológicas e da Saúde, ao tratar-se de estratégias de ensino na genética e biologia 
molecular, ainda é utilizado, predominantemente, o modelo tradicional através de aulas expositivas, o que pode 
limitar o processo de aprendizado. Com isso, técnicas de metodologias ativas têm sido cada vez mais aplicadas, 
pois geram melhorias significativas no aprendizado dos alunos. O presente trabalho avaliou seis diferentes 
estratégias de ensino para alunos do curso de nutrição no ensino da genética molecular da Universidade Federal 
do Pará. Para a obtenção dos dados, foi aplicado um questionário via plataforma Google Forms, direcionado 
aos discentes (n=34), que vivenciaram as diferentes estratégias na disciplina no mesmo semestre letivo, sendo: 
aulas expositivas dialogadas, aula prática de extração de DNA, aula invertida seguida de jogo, e-book, quiz e 
seminários. Com base nas análises das respostas obtidas e aplicação do teste de Friedman (p < 0.05), para 
comparação entre os métodos no auxílio do aprendizado, houve diferença significativa entre: aula 
invertida/jogo e quiz; e-book e quiz; aula expositiva dialogada e quiz; seminário e quiz; aula invertida/jogo e 
aula prática; e entre e-book e aula prática. Os resultados demonstraram diferentes contribuições dos métodos 
para o aprendizado dos estudantes, sendo, de acordo com os alunos, relevantes na seguinte ordem: aula 
invertida seguida de jogo (61,8%), e-book (58,8%), aulas expositivas dialogadas (41,2%), seminários (35,3%), 
aula prática (23,5%) e o quiz (11,8%). Quando avaliados quanto ao conhecimento sobre genética no início da 
disciplina, 41,18% dos alunos informaram ter um fraco conhecimento da área; 20,58% moderado; 29,41% 
satisfatório; e 8,82%, muito bom/excelente. Já ao fim da disciplina, esse conhecimento passou a ser 20,58% 
para moderado; 29,41%, satisfatório; e 50%, muito bom/excelente. Portanto, essa pesquisa indicou que as 
metodologias aplicadas, contribuíram de formas diferenciadas para a facilitação do aprendizado em genética 
e, quando combinadas, melhoraram, significativamente, o conhecimento e a fixação do conteúdo. Nos métodos 
com participação ativa dos estudantes na construção do conhecimento, como na aula invertida/jogo, estes 
reconheceram que, quando estão envolvidos nessa construção, há melhora no aprendizado do assunto. Além 
disso, ao fim do semestre, nos seminários realizados pelos alunos, momentos nos quais foram abordados temas 
como nutrigenética, nutrigenômica, erros inatos do metabolismo, entre outros, houve contribuição de forma 
significativa para o entendimento do impacto do conhecimento da genética molecular na atuação do 
nutricionista. Desta forma, este estudo também demonstrou a importância de abordagens que estimulam a 
participação ativa dos alunos e promovem a aplicação prática dos conceitos genéticos, contribuindo para a 
estimulação do desenvolvimento cognitivo, sinestésico e afetivo em relação ao conteúdo. 
Palavras-chave: Estratégias de ensino; Genética molecular; Metodologias ativas; ;  
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Abstract:  
Genetics is one of the most fantastic areas of Biology. Concerned with studying inheritance patterns and the 
functioning of the DNA molecule, this area is feared by most students, as it is endowed with a massive 
theoretical contribution with somewhat complex and abstract information. In order to overcome such obstacles, 
the present work had as its main objective to evaluate the impact of an experimental class of homemade DNA 
extraction using fruits such as Banana (Musa spp.), Tomato (Solanum lycopersicum) and other natural products 
such as Onion (Allium cepa) and Garlic (Allium sativum). In this activity, the theme of structure and function 
of DNA (nucleic acid) and mechanisms of compaction of genetic material was discussed with a group of 15 
students of the night course in Environmental Management of the discipline of General Biology at IFMT, 
Campus de Sorriso. For the extraction of homemade DNA, a modified protocol, available in the literature, was 
used. As an evaluation of the aforementioned activity, the students were submitted to a conversation wheel 
before, during and after the practical class, and were also evaluated through the preparation of a report. As a 
result, through the use of simple and low-cost materials, the students were able to visualize, at the end of the 
homemade protocol, a tangle of thick filaments at the top of the alcoholic phase that was identified as pectin 
(complex carbohydrate) with the abundance of bubbles. At the end of the alcoholic phase, the students 
visualized the DNA, together with the histonic and non-histonic proteins that formed several thin filaments, 
which resembled cotton candy clouds with the absence of bubbles. Through the proposed experiment, it is 
concluded that it integrated into practice the theory experienced in the classroom regarding the Structure and 
Function of DNA, in addition to allowing the teacher to discuss aspects of the compaction levels of the genetic 
material, being therefore, a fruitful activity, positively impacting students' learning in the discipline. In 
addition, the experimental activity captured the students' attention, increasing interaction and arousing 
students' curiosity in the themes worked on in theory in the classroom. 
Palavras-chave: Biology; Double Helix; Experimentation class; Pectin; Natural products 
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Abstract:  
The essential oils derived from plants primarily consist of terpenes, which are organic compounds 
characterized by a carbon skeleton. These compounds are classified based on the number of isoprene units 
present in their structure. Terpenes serve as secondary metabolites in plants and play crucial ecological roles 
in interactions with pollinators, fungi, pathogens, herbivores, and heat stress protection. Research on terpenoid 
biosynthesis within the Myrtaceae family has primarily focused on dry fruits due to their economic 
significance. However, the genus Psidium, which includes fleshy fruits native to the Atlantic Forest, has shown 
adaptability to various climates. These fruits are rich in essential oils and represent inexpensive resources with 
potential applications in pharmaceuticals, medicine, and industry. In this study, we employed a local alignment 
search in reference genomes using functionally characterized genes to identify terpene synthase (TPS) genes. 
Protein sequences from E. grandis, E. globulus, A. thaliana, C. citriodora, and M. alternifolia were used to 
investigate the evolutionary history of TPS genes associated with secondary metabolism and major essential 
oil profiles (subfamilies TPS-a and TPS-b). We identified a total of forty-three full-length TPS in P. guajava, 
thirty-two TPS genes in P. cattleyanum Sabine var. cattleianum, and thirty TPS genes in P. cattleyanum Sabine 
var. lucidum Hort. Among these, the majority of genes (21) in guava were clustered in a clade corresponding 
to the TPS-a subfamily, which is known for producing sesquiterpenes, the major essential oil product in the 
leaves. Additionally, the essential oil profile of P. cattleyanum var. cattleianum was found to be dominated by 
1,8-cineole and linalool, while var. lucidum exhibited enrichment in α-pinene. These profiles coincided with 
the presence of TPS-b1 genes in araça, which encode enzymes responsible for producing cyclic monoterpenes. 
This suggests a lineage-specific subfamily expansion of TPS-a and TPS-b1 subfamilies within the Psidium 
genus. The evolutionary mechanisms observed in this study provide evidence for the expansion and 
diversification of the TPS gene family among Myrtaceae species from the neotropical region. These 
mechanisms help explain the chemical variability of essential oil compounds, along with the evolution of the 
Myrteae tribe and the Atlantic Forest. 
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Abstract:  
Lentibulariaceae is one of the plant families with the greatest taxonomic and structural diversity within 
carnivorous plants. The family is composed of three genera: Pinguicula L., Genlisea A.St.-Hil. and Utricularia 
L., and some species have the smallest genomes within angiosperms, which has challenged the investigation 
and served as a plant model for studies on genomics and evolution. Within the family, Utricularia is the most 
diverse genus in terms of habitat and species richness. Regarding the sections, Utricularia sect. Utricularia is 
one of the richest (with ~35 species), including aquatic macrophytes with a very similar vegetative habit. One 
of the species is Utricularia poconensis Fromm, a rare aquatic herb recorded in a few locations in Brazil, 
Bolivia, and Argentina. In this research, the genetic diversity and population structure of U. poconensis were 
investigated using a genotype-by-sequencing (GBS) approach. During our expedition, we reported a new 
population of U. poconensis, occurring in the São Paulo State. For the GBS we performed a de novo approach 
without reference genome in about five individuals of five populations from Brazil. We obtained 4,081 loci 
(14.04% of missing sites [MS]) with a sequence matrix of 313,504 nucleotides (2.57% MS). According to our 
findings, the populations of Utricularia poconensis, including the newly discovered population, exhibit a well-
structured pattern with limited gene flow observed between them. Our results suggest that gene exchange is 
restricted among these populations. The findings contribute to our understanding of the genetic makeup and 
evolutionary dynamics of U. poconensis in the unique Brazilian ecosystem, providing valuable insights into 
its conservation and management. 
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Abstract:  
The Neotropical region is one of the most taxonomically diverse areas of the planet, and considerable attention 
has been given to the role of marine incursions in shaping this diversity. Among marine-derived taxa, as well 
as freshwater batoids, Pleuronectiformes fish have distinct morphological features that draw considerable 
attention, but their biogeography in the Neotropics is poorly understood. Recently, the Achiridae family has 
been receiving attention from several researchers in order to understand the phylogenetic relationships within 
the group, however, at the genus level, the Achiridae family in the region have not yet been well discussed. 
Hypoclinemus mentalis, originally described as Solea mentalis and later transferred to the genus Achirus, was 
reassigned to its current monotypic genus because of its restricted distribution in freshwater environments, 
unlike the rest of Achirus. The wide distribution of a single species across multiple South American watersheds 
makes H. mentalis a good candidate for biogeographical studies in South America, testing the presence of 
cryptic lineages associated with large watersheds. We used mitochondrial and nuclear markers (COI, 16S and 
Rhodopsin) to assess the possible presence of such lineages in the context of a molecular phylogeny including 
all valid genera of the family Achiridae, species trees with concatenated affinities were generated, as well The 
Most Recent Common Ancestor (TMRCA) and Reconstruct Ancestral State in Phylogenies (RASP). The 
results showed that Hypoclinemus is a valid monophyletic group and sister taxon to Apionichthys. Furthermore, 
Hypoclinemus our data suggests eight OTUs (putative operational taxonomic units) based on material sampled 
across most of its known distribution. The presence of older lineages of H. mentalis in the western portion of 
the Amazon region supports the hypothesis of freshwater colonization by pathways connecting the Caribbean 
Sea with Lake Pebas in ~21.28 million years, and that the differentiation of lineages within Hypoclinemus 
were influenced by sharp fluctuations in Plio-Pleistocene sea level, demonstrating the influence of glaciations 
and interglaciations on the biogeographical pattern of the genus, additionally, we identified during strongly 
supported structures in the species Catathyridium jenynsii, Achirus achirus, Achirus declivis Achirus lineatus, 
Apionichthys finis and Apionichthys dumerili belong to other genera of the Achiridae family. 
Palavras-chave: American Soles ; Phylogeography; Amazon biome; ;  
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Abstract:  
Methylation is an epigenetic process that involves the addition of methyl groups (CH3) to cytosine residues in 
DNA, primarily at CpG sites. This chemical modification influences chromatin structure and has a significant 
impact on gene expression. In mammals, DNA methylation is involved in the regulation of various biological 
processes, including embryonic development, cell differentiation, and maintenance of genomic stability. The 
analysis of DNA methylation in the karyotype of mammals is essential for understanding genetic regulation 
and epigenetic diversity in these species. Histones are structural proteins that play a crucial role in DNA 
compaction and chromatin formation. The physical mapping of histone genes allows for the precise 
identification of their location on chromosomes and determination of their relationship with other genome 
regions. The Amazonian manatee (Trichechus inunguis) is an aquatic mammal endemic to this region, 
belonging to the Sirenia order. Cytogenetic studies of these sirenians have focused on the American manatees, 
Trichechus inunguis (riverine environment) and Trichechus manatus (marine environment). The diploid 
number (2n) for these species is 2n=56 and 2n=48, respectively. In this study, we mapped the histone genes 
H2B, H3, and H4 in the karyotype of T. inunguis and assessed DNA methylation in its karyotype, aiming to 
explore the association between this epigenetic mark and the gene sites. The mapping of histone genes was 
performed using Fluorescence In Situ Hybridization (FISH) on mitotic chromosomes, and 
immunofluorescence-based DNA methylation technique was employed using an antibody specific to 5-
methyl-cytosine (5mC) for mapping methylated regions. We observed scattered labeling in the karyotype for 
the H2B, H3, and H4 histone genes, with some accumulations in pericentromeric and heterochromatic regions. 
Methylation analysis revealed that 5-methyl-cytosine occurs in different chromosomal regions of the 
karyotype, primarily in a dispersed manner, but with accumulations in distal and centromeric regions. The 
signals of histone sequences in some pairs are proximate to sites where methylation accumulates, specifically 
pairs 16, 19, 22, 24, and 26 for H2B genes; pairs 19, 22, 24, and 27 for H3 genes; and pairs 22, 26, and 27 for 
H4 genes. The occurrence of these genes in methylation regions suggests that copies of these genes may be 
silenced in the genome. These findings are important for genomic studies in mammals. Comparisons of 
methylation patterns across different species can help understand epigenetic changes that have occurred 
throughout evolution and the impact of these changes on species adaptation. 
Palavras-chave: Sirenians; Repetitive DNA; Cytogenetics; ;  
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Abstract:  
Although the Delphininae is basically accepted as a monophyletic group of dolphins, its internal phylogeny is 
perhaps the most problematic within the Cetacea, with many hypotheses proposed over the years from many 
studies with different sets of data and species, with no consensus so far. Genera such as Stenella and Tursiops 
are most frequently recovered as non-monophyletic. Another issue is the hypothesis that S. clymene is a hybrid 
species between S. coeruleoalba and S. longirostris. Studies with complete genomes have been essential to 
understanding these challenging groups' phylogeny but have had limited use in Delphinidae. In this work, we 
used the whole-genomes (nine new sequences) of 13 (four never published) of the 15 species of Delphininae, 
including all six recognized genera (lacking only two of the four species of Sousa), to understand and 
reconstruct the group's evolutionary history. We found a highly supported species tree that separated 
Delphininae into two clades, one unexpectedly grouping Sousa + Sotalia and one with Delphinus, 
Lagenodelphis, Stenella, and Tursiops. We nominate these clades as two tribes, Sotaliini and Delphinini. 
Within the latter, we found three main groups, but with very short branches, in which the species of Stenella 
and Tursiops intermixed, making them, as in most previous studies, not monophyletic. However, we found an 
elevated level of topological discordance, mainly caused by introgressions between lineages within Delphinini 
as estimated by D-statistics and QuIBL. These large introgressions distorted the relationships among 
Delphinini as estimated by the species tree methods. Our species networks, which included introgression 
events, show the Delphinini comprising three clades, with large introgressions (up to 45%) between them, that 
explain the high gene tree discordances and conflict between previous studies with limited datasets. 
Interestingly, incorporating introgressions, most of our networks now show Tursiops as monophyletic, 
although both species participated in extensive introgressions with the other two clades. Using the relationships 
found in our main results and following previous suggestions, the new generic classification of Delphinini 
consists of three genera: a monophyletic Tursiops; S. frontalis+S. attenuata, that maintains (by priority) 
Stenella; and the clade (S. coeruleoalba,(D. delphis,(L. hosei,(S. clymene, S.longirostris)))), which is assigned 
(by priority) to Delphinus. Divergence times were estimated and the separation of the two tribes occurred 
approximately 6.28 mya. Our results refuted the hypothesis that S. clymene is of hybrid origin, as this species 
and S. longirostris are always very close sister species, and there is no evidence of introgression of S. clymene 
with S. coeruleoalba, and there is no trace in the genome of S. clymene of any introgression that is not fully 
shared with S. longirostris. Interestingly, the mtDNA genome tree is very different from both the species trees 
and the networks, e.g. Sousa chinensis grouped inside Delphinini, supporting the highly complex evolutionary 
history of the group. 
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Support / Acknowledgment  
CNPq, CAPES and FAPERGS 

 

692

GENÉTICA 
EVOLUTIVA



COMPARATIVE ANALYSIS OF THE DISTRIBUTION OF HISTONE GENES AND DNA 
METHYLATED REGIONS IN THE CHROMOSOMES OF PODOCNEMIS EXPANSA AND 
PODOCNEMIS UNIFILIS (TESTUDINES, PODOCNEMIDAE) 

 
Ana Beatriz Paiva Costa 1; Flávia dos Santos Tavares 1; Luan Felipe da Silva Frade 1; Bruno Rafael 
Ribeiro de Almeida 2; Adauto Lima Cardoso 3; André Luiz Alves de Sá 4; Cesar Martins 3; Cleusa 
Yoshiko Nagamachi 1; Julio Cesar Pieczarka 1; Renata Coelho Rodrigues Noronha 1 
1. Belém, Pará, Brazil.. Centro de Estudos Avançados da Biodiversidade, Instituto de Ciências Biológicas, Universidade 
Federal do Pará.; 2. Itaituba, Pará, Brazil.. Instituto Federal de Educação, Ciência e Tecnologia do Pará - Campus 
Itaituba.; 3. Botucatu, 18618-970, SP, Brazil.. Laboratório Genômica Integrativa, Departamento de Biologia Estrutural e 
Funcional, Instituto de Biociências de Botucatu, Universidade Estadual Paulista.; 4. Belém, Pará, Brazil.. Laboratório de 
Genética Aplicada, Instituto Socioambiental e dos Recursos Hídricos, Universidade Federal Rural da Amazônia - 
Campus Belém 

 
Abstract:  
Repetitive DNA constitutes a large part of the genome of eukaryotes, being composed of functional, regulatory 
and non-coding sequences. Among the repetitive DNAs, stands out the multigenic family of histones. Histone 
genes contain sequences responsible for encoding five types of proteins: H1, H2A, H2B, H3 and H4. Although 
they are considered highly conserved, their organization in situ can vary between different groups, showing 
markings with one or multiple clusters, or even dispersed in small copies throughout the genome. DNA 
methylation is an epigenetic modification associated with gene regulation, which can act at chromosome level. 
Analysis histone sequences and associating them with epigenetic alterations, can contribute to the 
understanding the genomic and evolutionary dynamics in several taxa. Therefore, the objective of this work 
was to analyze the distribution of H2A, H2B and H4 histone genes and the DNA methylation regions in 
Podocnemis unifilis - PUN and Podocnemis expansa - PEX karyotypes. Chromosomes of PUN and PEX 
collected in the municipality of Capitão-Poço (Pará, Brazil) were obtained through cultures of fibroblasts, and 
used for Fluorescence in situ Hybridization (FISH) with probes of H2A, H2B and H4 histone genes to reveal 
the distribution of these sequences in these species. The immunolocalization test of methylated DNA in 
chromosomes was performed using the antibody 5-Methylcytosine (5mC). Our results confirm that the 
analyzed species, Podocnemis expansa and Podocnemis unifilis, have conserved diploid number (2n = 28) 
with fundamental number (FN) variation of FN=54 and FN=52, respectively. FISH showed clusters of H2A 
located in the centromeric region of pairs 1, 2, 5, 6, 7, 9, 10 and 11 in PUN and in pairs 1, 2, 3, 4, 5, 6, 8, 9, 
10, 11, 13 and 14 in PEX. H2B histone sequences also clustered in the centromeric regions at pairs 1, 2, 3, 4, 
5, 6 and 7 in PUN and pairs 1, 2, 6, 10, 11, 12 and 13 in PEX. Sequences of H4 histone were observed mainly 
in clusters in the centromeric region of pairs 1, 2, 3, 6, 8 and 10 and clusters were dispersed along the 
chromosomes in pairs 4 and 5, while in PEX clusters were detected in pairs 1, 2, 3, 4, 5, 7, 8 and 9. 
Immunolocalization of methylated DNA in PEX and PUN showed methylated regions throughout the entire 
karyotype in both species, with accumulations in the centromeric regions and in the distal regions of the 
chromosomes. Comparative analysis between the distribution of histone genes and methylated regions in PUN 
and PEX suggests that several chromosomal regions carrying histone genes may be silenced in the genome of 
P. unifilis and P. expansa. 
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Abstract:  
Identifying the genetic bases of reproductive isolation is crucial for understanding the origin of new species. 
Among them, those involved with prezygotic isolation are the first to evolve during the speciation process. 
Multiples genes determine prezygotic isolation, however, previous studies indicated that it is strongly 
influenced by neuronal expression of fruitless (fru). This gene encodes a set of transcription factors via 
alternative splicing which participates in sex determination hierarchy and regulation of sexual behavior in 
insects. Changes in the fru transcripts and other components of the sex determination pathway are related to 
species-specific differences in sexual behavior, and thus to reproductive isolation. Although fru has been 
extensively studied in Drosophila melanogaster, its sequence, structural and expression divergence has not 
been widely investigated in most species of the subgenera Drosophila and Sophophora, as well as their 
expression pattern and the selective process acting on this gene between phylogenetically related species. The 
present study aimed to characterize fru transcripts in species from both subgenera with genomes and 
transcriptomes available in public databases. We carried out expression and sequence divergence analyses, as 
well as associations between expression levels and the signatures of positive selection acting on common and 
alternative exons. As described in D. melanogaster, our analyses showed that the fru has five promoters at the 
5' end (P1-P5), followed by a central region with five exons common to all transcripts (C1-C5), and by five 
alternative exons (A-E) at the 3' end. In addition, the 303-nucleotide S exon, which is at the 5' end of the gene 
expressed only in males in most species of the melanogaster group, was identified in this group of species but 
not in the obscura group of the subgenus Sophophora. However, only the last 30 nucleotides of the 3' end of 
the S exon were identified in species of the Drosophila subgenus. The expression of these 30 conserved 
nucleotides in most of the analyzed species from Drosophila subgenus suggests that they are remnants of the 
ancestral S exon. No signatures of positive selection was found in sites of this exon, but they were substantially 
more frequent in the alternative exons A and D. As exon A is expressed in Central Nervous System and the 
amino acid substitutions might alter how transcription factor binds to DNA and interacts with other proteins, 
we suggest that these changes may influence be associated to divergence of sex-specific characteristics such 
as courtship in different species, and thus it might be related to the evolution of prezygotic reproductive 
isolation. 
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Abstract:  
Sensory systems play a crucial role in animal survival, particularly in the context of new environment 
colonization. The transition from the terrestrial to the aquatic environment imposes different selective 
pressures on sensory systems due to the distinct propagation of signals in water. From a genetic perspective, 
most sensory receptors are inserted in large gene families, such as the superfamily of Transient Receptor 
Potential (TRP) channels (subfamilies TRPA, TRPM and TRPV), which are involved in chemo perception and 
somatosensation. Although these subfamilies are extensively characterized and conserved across most 
metazoan lineages, our understanding of the somatosensory and chemosensory systems in aquatic mammals 
remains poor. Cetaceans and sirenians serve as suitable models for comparative genomics studies focusing on 
sensory systems, owing to their convergent evolution and adaptations unique to their aquatic lifestyles, in 
contrast to their terrestrial relatives. Thus, our research aimed to investigate the molecular evolution of genes 
encoding receptors within the TRPA, TRPM, and TRPV subfamilies in aquatic mammals. We employed 
Bayesian and maximum likelihood analyses to reconstruct the phylogenetic history of gene evolution and 
determination of gene orthology. Additionally, we utilized the Branch-site Unrestricted Statistical Test for 
Episodic Evolution (BUSTED) method to analyze selection patterns. Our findings suggest evidence of positive 
selection in sensory genes in aquatic mammals, as indicated by the accumulation of non-synonymous 
mutations in their sequences. These results provide new insights into the adaptive mechanisms in sensory 
systems in the face of new selective pressures, as well as a deeper understanding of the evolutionary history of 
each group and the molecular processes involved in the occupation of new environments. 
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Abstract:  
Understanding the mechanisms that promote speciation and adaptive radiation with gene-flow is one of the 
central goals of evolutionary biology. The genetic association between ecologically selected traits and mate 
choice is crucial for the early stages of ecological speciation, however the genetic architecture of mate choice 
and the nature of this association is largely unknown. Visual adaptations are strongly linked with mate choice 
and niche partitioning, and are likely to play a large role in cichlid diversification as has been shown in African 
lineages. Opsin genes are highly promising candidates in bridging the genetic link between mate choice and 
selection: their susceptibility to divergent selection across photic environments and influence on mate choice 
establish them as paramount factors, particularly within cichlids, where body coloration predominantly dictates 
mate selection. Opsins exhibit a straightforward genotype-phenotype link, where amino-acid substitutions lead 
to predictable changes in photosensitivity. The Neotropical cichlid fish genus Crenicichla comprises multiple 
riverine adaptive radiations of species adapted to distinct trophic micro-niches, differing in diet, habitat choice 
and morphological traits. These fine scale niches differ regarding photic characteristics due to depth and 
turbidity, establishinhg divergent selection pressures. Here, we analysed the coding sequences of four opsin 
genes (two Short Wavelength-Sensitive Opsin (SWS2a and SWS2b), and two Rhodopsin (RH2b and RH1)) 
extracted from the complete genome sequences of two Crenicichla species (C. iguassuensis and C. regani) 
adapted to different ecological niches, to test the hypothesis of divergent selection acting on visual genes. DNA 
samples were obtained from liver and blood, respectively. The C. iguassuensis complete genome sequence 
was obtained using PacBio HiFi sequencing and assembled using Hifiasm2, whereas the C. regani whole 
genome sequence and assembly was generated in partnership with the Vertebrate Genome Project following 
the consortium pipeline. Both genomes presented high contiguity and completeness. Opsin genes coding 
sequences were retrieved using computational identification of intron-exon boundaries. The detection of 
positive selection and estimation of evolutionary rates were conducted using PAML v.4. SWS2a and RH2b 
genes exhibited strong evidence for positively selected sites in C. regani, as indicated by elevated levels of 
foreground dN/dS (4.019 for SWS2a and 15.44 for RH2b) identified by branch-site analyses and high dN/dS 
values identified by branch models for RH2b (0.5 for C. regani and 0.26 for background lineages). Site model 
analyses indicated the presence of sites under positive selection for SWS2a (three sites with more than 90% of 
probability of dN/dS > 1 identified by Bayesian Empirical Bayes analysis (BEB)) and RH1 (seven sites with 
more than 90% of probability of dN/dS > 1 identified by BEB), as expressed by significant LTR results for 
M1a-M2a and M7-M8 comparisons. While RH2b is associated with long wavelength vision, especially of 
green, yellow, and orange, SWS2a is commonly associated with short-wavelength blue-sensitive vision. This 
broad range visual adaptation could be attributed to the generalist behaviour of C. regani, in addition to 
environmental patterns found in Amazonan waters. Further analysis of other opsin genes would be necessary 
to fully understand the visual adaptation pattern observed in C. iguassuensis. 
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Abstract:  
Gymnotus (Gymnotidae, Gymnotiformes) is a monophyletic genus of neotropical freshwater electric fish, with 
46 valid species divided into six subgenera: Gymnotus, Tijax, Tigre, Lamontianus, Tigrinus and Pantherus. 
The genus is the most cytogenetically studied in Gymnotiformes, with a great karyotypic diversity, where 
diploid number ranges from 34 to 54. In fish, chromosomal differentiation between the sexes is not a common 
event; however, there have been multiple sex chromosome systems described for Gymnotus. Chromosome 
Painting has helped to elucidate chromosomal rearrangements not detectable by other cytogenetic techniques, 
gaining prominence in the field of comparative cytogenetics in fish. It allows a better understanding of 
chromosomal divergence between karyotypes of species, including the origin of sex and supernumerary 
chromosomes. All chromosome probes from the karyotype of Gymnotus carapo orientalis (GCA), 2n=42, 
were produced by flow cytometry and have been used in comparative genomic mapping of other Gymnotus 
species: G. c. orientalis 2n=40; G. capanema, 2n = 34; G. arapaima, 2n = 44 and G.c. occidentalis "Catalão", 
2n = 40, all belonging to the subgenus Gymnotus. The probes are divided in 4 major regions with no overlap 
(R1: GCA20; R2: GCA 1-3,16; R3: GCA 4-8, 17-19; R4: 9-15,21) and subregions within those regions. In the 
present (ongoing) study, we are doing the comparative genomic mapping by Chromosome Painting using these 
probes in the karyotype of G. coropinae, subgenus Tigrinus, with the aim of understanding the karyotype 
diversity in the Gymnotus genus and the evolution of the sexual chromosome system in this species. The 
sample consists of three females of Gymnotus coropinae, from Córrego Ducubixi, Rio Negro, Amazonas, 
Brazil. Gymnotus coropinae (GCO) presents 2n=50 and karyotypic formula (KF) = 18m + 10sm + 22 for 
females with a multiple sex chromosome system of the X1X1X2X2/X1X2Y type. The R1 probe hybridizes a 
single chromosome pair, the long arm of pair 10. The R2 probe show signals in 8 pairs (GCO 1, 6, 12, 15, 17, 
18, 25), R3 probe in 11 pairs (GCO 1, 3, 4, 8, 10, 11, 13,14, 16, 18, 20) and R4 probe in 15 pairs (GCO 1, 2, 
4, 5, 7, 9, 11, 13, 15, 17, 19, 21, 22, 23, 24). While the number of signals of GCA20 is the same as in all other 
Gymnotus previously analyzed, the lack of synteny with the NOR region was only found before in G. jonasi, 
within the same subgenus, in a very similar chromosome, indicating they share this trait. The results obtained 
show that most of GCA chromosomes are rearranged in GCO, with only nine chromosomes with conserved 
synteny: GCA20 (R1), 3 pairs of R3 and 5 pairs of R4. All other chromosomes are fragmented and rearranged, 
with GCO 1 showing signals in 4 different chromosomes. The X1 chromosome shows a single R2 signal and 
X2 a single R3 signal. Our results confirm that the karyotypic diversity in the group is much more complex 
than expected, even with a gap in knowledge of difference in the diploid number between the species.  
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Abstract:  
Plathymenia reticulata is a neotropical legume tree with a widespread distribution in the Cerrado and Atlantic 
Forest. The species presents two ecotypes, i.e. populations genetically adapted to divergent habitats, with one 
ecotype showing morphology typical of forest species while the other shows morphology typical of savanna 
species. Studies have shown that the ecotypes have significant ecological, morphophysiological, and genomic 
differences due to adaptations to divergent habitats with a hybrid zone between them occurring in the ecotonal 
region between the Cerrado and Atlantic Forest. A previous study indicated that differences in genes associated 
with abiotic stress and differences in root and stomatal architecture were responsible for most of the genetic 
divergence between the ecotypes and led to local adaptations due to ecological divergence. The recognition of 
the ecotypes of divergent evolutionary lineages indicates that they should have different conservation 
strategies, especially the forest ecotype which represents the species early known as P. foliolosa which was 
considered vulnerable in an IUCN assessment. This work aims to evaluate the ecological and genomic 
vulnerability to climate changes for both ecotypes of P. reticulata. To this end, environmental niche models 
(ENM) were created for both ecotypes using the Maxent package using the 19 bioclimatic variables from 
WorldClim2 dataset as predictors. Based on the results of ENM, we projected scenarios of future climate 
change to evaluate the differences in suitability between the current climate and the future climate (2080-
2100). For the investigation of genomic vulnerability, a dataset of 1,500 SNPs obtained from RADseq were 
used to identified outliers SNPs in each ecotype using Redundancy Analysis (RDA) and the mismatches 
between the current allele frequencies of the putative adaptive SNPs with future climate were assessed to 
evaluate the genomic vulnerability of the species. The suitable area of Cerrado (585 thousand km2) was bigger 
than Atlantic Forest (460 thousand km2) and a loss of suitable areas in the future were predicted to Cerrado 
and Atlantic Forest with 256 thousand km2 and 105 thousand km2 of predicted loss, respectively. In addition, 
the overlap in the suitability between the Cerrado and the Atlantic Forest decrease in the future indicating that 
the sympatric populations in ecotonal areas are vulnerable to future climate changes. The RDA found 69 and 
32 outliers SNPs for the savanna and forest ecotypes, respectively, indicating local adaptations for both areas. 
The temperature variables were most associated with Cerrado with 3% of explanatory power of the RDA 
model. In the Atlantic Forest the precipitation variables, especially the related to precipitation seasonality, were 
the most important with 3% and 2% of explanatory power the RDA model. The Cerrado population showed 
stability of allelic frequencies with future climate in its center-north distribution while the Atlantic Forest 
showed a mismatch in its eastern distribution with the future climate indicating the possibility of future 
maladaptations. The results suggest ecological vulnerability for both ecotypes and the genomic data suggest a 
higher genomic vulnerability for the forest ecotype to future climate changes than to savanna.  
Palavras-chave: Atlantic Forest; Cerrado; Climate change; Population genomics;  
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Abstract:  
Birds have the greatest species richness among tetrapod. This diversity is clear in the existing orders, especially 
in the Passeriformes, which covers more than half of the bird species and is distributed across continents, with 
the exception of Antarctica. This order is characterized by species with wide morphological, behavioral and 
ecological variation, from nectarivores to carnivores. Passeriformes have greater species richness in the tropics 
and 15% of this richness in the Neotropical region is represented by the Thamnophilidae family, with 200 
species that occupy several insectivorous niches. Despite this, only 10% of bird species have the described 
karyotype and there are few studies with chromosome painting and hybridization, fundamental for the 
identification of chromosomal rearrangements, which contribute to the understanding of the evolution of the 
genome and are found in large numbers in avian karyotypes. Here, we described the karyotype of Isleria 
hauxwelli (ISH -Thamnophilidae, Passeriformes), for a better understanding of the insertion of the species in 
the chromosomal evolution of the Thamnophilidae family. Samples were collected at the Gunma Ecological 
Park, located in the city of Sta. Barbara - Pa (1º12'05.0"S 48º17'50.7"W) and Rio Maria 
(07º18'38"S/50º02'54"W) using mist nets. Bone marrow chromosome extraction was performed and 
chromosome painting was made with Burhinus oedicnemus (BOE) whole chromosome probes. We obtained 
the following results: 2n = 86 and NF = 108, containing 11 pairs of autosomal macrochromosomes, where pair 
1 to 7 are acrocentric chromosomes and 8 to 11 are telocentric, Z is acrocentric and W is a small telocentric; 
the remaining chromosomes are microchromosomes. Regarding chromosome painting, BOE1 scored ISH1, 
BOE2 scored on ISH3 and 8, BOE3, 4, 5 and 6 scored respectively on ISH2, 4, 6 and 5, BOE8 scored on two 
pairs of microchromosomes, BOE9 scored on one pair of microchromosomes, BOE12 scored on two pairs of 
microchromosomes, BOE13 scored on a pair of microchromosomes, BOE16 scored on two pairs of 
microchromosomes, BOE17 scored on a pair of microchromosomes, and BOE 20 scored on a pair of 
microchromosomes. Another species of the Thamnophilidae family, Willisornis vidua, also presents a fission 
on chromosome BOE2 and GGA2, similar to what was observed here in Isleria hauxwelli, probably a 
synapomorphic trait of the suborder Suboscines, since it was found in the families Tyrannidae, Furnariidae 
and Thamnophilidae. More analyzes in other species of the family will be necessary for further clarification 
Palavras-chave: Chromossome painting; Passeriformes; Amazon biodiversity; ;  
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Abstract:  
The transposable elements (TEs) are mobile sequences that could influence the design and evolution of the 
host genome. These sequences are found in different species and may be related to increased genome sizes. 
Due to the mobility capacity, elements can cause chromosome recombination and rearrangements, such as 
deletions, inversion, translocations, and duplication. In addition, TEs may interfere in the expression of close 
genes, or even wholly block their expression. In Orthoptera, there is little information about the diversity and 
content of TE, and most studies focused on the suborder Caelifera. Species of this clade showed larger genomes 
and a high percentage of TEs, as in Locusta migratoria where 60% of the genome consists of these elements. 
The relationship between TEs and the host genome is subject to a continuous arms race, and studying these 
relations may enlighten processes and characteristics of TE and the host genome evolution. In this study, we 
aimed to perform the first analysis of TE content in two Neotropical cricket species, Endecous chape and E. 
onthophagus of suborder Ensifera. Individuals of E. chape were collected in Iguaçu National Park, Foz do 
Iguaçu, PR, Brazil; and of E. onthophagus in the Colônia Maciel district, Pelotas, RS, Brazil. The linages were 
maintained in the laboratory then individuals were separated for DNA extraction. The extraction was 
performed using the hind femora of a female from each species with DNeasy Blood & Tissue (Qiagen) kit 
following the manufacturer's protocols. Low-coverage sequencing of PE150 reads was performed by 
Macrogen Inc. (Seoul, South Korea) using the Illumina NovaSeq platform. Raw reads were checked for quality 
control, then adapters and low-quality bases were trimmed. The reads of each species were analyzed with the 
RepeatExplorer2 clustering at the online platform Galaxy. The clusters were analyzed in the RepeatMasker 
using a Gryllus bimaculatus TE library created with RepeatModeler, a de novo TE family identification and 
modeling package. Then TE landscapes representing the overall diversity and proportion of each TE 
superfamily/family of each Endecous were generated. The analysis identified 376 clusters of repetitive 
elements for E. chape and 432 clusters for E. onthophagus. In E. chape a total of 7.43% was masked, being 
2.43% retroelements and 1.16% DNA transposons. In the Endecous onthophagus, the total masked genome 
was 8.47%, of which 2.30% are retroelements and 1.36% DNA transposons. In both species the landscapes 
showed a bell curve shape, indicating that the TE dynamics is in an equilibrium model. The divergence levels 
suggest that there is an equality between transposition and excision processes over evolutionary time. 
Additionally, a significant group of "unknown" elements was observed, and it is a characteristic that persists 
in most species at the beginning of the analysis. Thus, the continuity of studies with TEs identification and 
classification are essential. 
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Abstract:  
The order Hymenoptera comprises approximately 150,000 species including bees, ants, and wasps. However, 
the phylogeny of this group contains controversial topics. One example is that ants were initially classified 
into two complexes, Poneroid and Myrmecioid, but a recent study utilizing fossil data proposed the existence 
of a new complex called Formicoide. Another example is the origin of bees that in some studies is associated 
with wasps but not in other studies. Previous phylogenetic works used a very limited hymenopteran diversity 
or included single mitochondrial genes. To avoid paralogous numts copies, we conducted an analysis using 
the complete sequences of the 13 mitochondrial genes, that encode proteins from 144 species within the 
Hymenoptera group. This analysis employed both the maximum likelihood (ML) and neighbor joining (NJ) 
methods, involved the identification of Rogue lineages, and incorporated the measurement of divergence time 
using the RelTime program. Our investigation consisted of nine separate runs, each utilizing different sets of 
fossils. The results of our analysis produced a phylogeny with high bootstrap values for most clades. In both 
the ML and NJ trees, the bee group exhibited monophyly. The Meliponini and Bombini bee tribes appeared as 
sister groups, clustering together as the closest group to the Apinis. In all analyses, the wasp group 
phylogenetically closest to bees was consistently identified as Crabronidae. Regarding ants, they were divided 
into four main subfamilies: Ponerinae, Dolichoderinae, Myrmicinae, and Formicinae. All these subfamilies 
exhibited monophyly with high bootstrap values. However, certain groups were categorized differently in the 
ML and NJ analyses. For instance, in the ML analysis, the species Lasius spathepus formed a sister group with 
Nylanderia flavipes. In wasps, the results displayed strong support values, except for the species Eustenogaster 
scitula, which occupied an uncertain position in the phylogeny. It remains undetermined whether this species 
belongs to social or solitary wasps. Notably, the Eumeninae subfamily demonstrated well-supported 
monophyly, a finding not previously observed in analyses employing nuclear and ribosomal genes. The 
remaining subfamilies, Vespinae and Polistinae, concluded the analysis with monophyletic groups 
characterized by high bootstrap values. Most of the runs conducted for divergence time analysis indicated that 
apocrites emerged on average 166 Ma, bees at 84 Ma, ants at 97 Ma, and wasps at 91 Ma. Ultimately, the 
results of our analyses facilitated the reconstruction of the diversification scenario of Hymenoptera lineages, 
drawing upon mitochondrial genomes as the basis for our inferences 
Palavras-chave: Hymenoptera; Phylogeny; Divergence Time; Mitochondrial;  
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Abstract:  
The limbless phenotype has independently evolved in different amniote lineages. This phenotype is often 
claimed to have evolved as an adaptation to fossoriality and/or inhabiting disordered habitats. Both the limbless 
morphology and the fossorial habit could potentially represent different energy requirements, affecting 
selective rates of mitochondrial genes. Previous works have identified signals of selection differentiation in 
mitochondrial genes of limbless lizards and fossorial rodents. But which of these traits actually affect mostly 
mitochondrial genes in lizards? Amphisbaenia is a key group to answer this question; these animals are 
limbless and fossorial, being one of the largest lineages of limbless and fossorial squamates. Here we report a 
new complete mitochondrial genome of Amphisbaena alba, and address the relationship between the 
limblessness and fossoriality in the evolution of mitochondrial genes in Episquamata (a group of Squamata 
including Serpentes, Anguimorpha, Iguania, Teiioidea, Lacertidae and Amphisbaenia). We used mitochondrial 
genomes from 38 families of Episquamata. The trees for each gene and the tree for concatenated sequences 
were inferred and compared against a Squamata tree from the literature. We also performed selective and 
convergent tests, allowing the program to consider different rates for clades with limbless and fossorial species 
separately. We identified that fossorial species have a significant change in selective rates in more 
mitochondrial genes than the limbless species. This indicates that fossoriality may be a much more relevant 
factor altering selective pressures on mitochondrial genes than the absence of limbs. 
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Abstract:  
Electrophorus (Teleostei, Gymnotiformes) popularly known as poraquê or electric eel is characterized by 
having an anal fin and body cavity that extends to the tip of the tail, a continuous addition of vertebra 
throughout life, three separate electrical organs, a vascularized oral respiratory organ responsible for capturing 
atmospheric oxygen, enabling survival in waters with low oxygen levels, and has a high electrical discharge, 
reaching 800 V. This genus has three species defined through molecular and morphological analysis: 
Electrophorus electricus, Electrophorus voltai and Electrophorus varii. Cytogenetic studies have provided 
important information regarding karyotypic evolution and the understanding of the fixation of chromosomal 
rearrangement. Repetitive DNA sequences have been widely used as physical chromosomal markers in 
comparative studies in fish, being used to help identify chromosomal rearrangements, sex chromosomes, and 
in the understanding of chromosomal evolution. These sequences account for considerable proportions of the 
karyotypic variations seen in many groups. In order to help understand the species dynamics, we studied the 
karyotype of a specimen of Electrophorus varii, collected in the Caripetuba River, Abaetetuba, Pará, Brazil. 
Metaphase chromosomes were obtained by direct extraction from the cephalic kidney and analyzed by 
conventional staining, C-banding and FISH with 5S rDNA, U2 snRNA and telomere sequences. Electrophorus 
varii has 2n = 52 and karyotypic formula (KF) = 42 m/sm + 10 st/a. Constitutive heterochromatin occurs in 
the centromeric region of most chromosomes, in addition to small bands in interstitial and distal regions in 
some pairs. The 5S rDNA occurs in a homologue of an acrocentric pair. The U2 snRNA signal was find in an 
acrocentric pair. No interstitial telomeric sequence was observed. The specimen of E. varii analyzed in the 
present study shares the same 2n and KF with those described in the literature for the genus but it has 
metacentric pairs with heteromorphic constitutive heterochromatin blocks different from the other karyotypes. 
This 2n may be a constant for this genus, different from what is observed for the sister genus Gymnotus, whose 
species present great karyotypic diversity. The 5S rDNA and U2 snRNA data is presented for the first time for 
the genus Electrophorus and might be a useful tool as a genetic marker for the genus, as well as helping to 
understand the chromosomal relationship between Electrophorus and Gymnotus. Our results for Electrophorus 
varii may contribute to a better understanding of karyotypic diversity, genome reorganization and 
chromosomal evolution of species and populations of this genus. 
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Abstract:  
Traditionally, species identification requires exhaustive fieldwork and relies on specimen collection and 
specialized knowledge in morphology and taxonomy. Although they have relatively large body sizes, 
mammals are often difficult to detect and study in the neotropical region. However, modern techniques can 
assist and facilitate species identification and surveys. Studies have shown that it is possible to identify a wide 
variety of mammals from DNA obtained from leeches, mosquitoes, and flies. Due to the absence of this type 
of work in Brazil, a pilot study was conducted to verify the effectiveness of this approach in the Neotropics. 
For this purpose, 295 Diptera specimens were used (37 Muscidae, 71 Sarcophagidae, and 187 Tabanidae) that 
were previously collected in Malaise traps in seven locations in Acre between July and August 2017. The DNA 
of the samples was individually extracted from the abdomen of the specimens using the phenol:chloroform 
protocol, quantified with the NanoDrop spectrophotometer (Thermo Fisher Scientific), and normalized to 10 
ng/µl with Milli-Q water. A two-step PCR protocol was performed for Illumina library construction: in the 
first step, all 295 samples were subjected to amplification using primers for a 205 bp segment of the COI gene 
and a 171 bp segment of the 12S rRNA. The amplification results were verified on a 2% agarose gel, where 
eight samples were efficiently amplified (approximately 3%). In the second step, the samples were subjected 
to a new amplification using primers adapted for Illumina sequencing. The new products were verified on a 
2% agarose gel, purified with magnetic beads, quantified with Qubit dsDNA, normalized to 10 nM, pooled, 
and subjected to sequencing on the Illumina MiSeq platform. A total of 946,496 sequences were generated, 
which were processed and de-replicated using the OBITOOLS package on the Galaxy platform, resulting in 
633 sequences. These sequences were compared to a local database composed of sequences obtained from 
Genbank for Brazilian mammal species using the megaBLAST algorithm implemented in the rBLAST 
package in R. To enrich this database, additional species from genera occurring in Brazil, exotic mammals, 
and Homo sapiens were added. The taxonomic results were obtained using the taxize package in R. After 
removing cross-contaminations, duplicate results, and those with identity percentages below 90%, 24 mammal 
species (3 per sample) were found. Human DNA was found in eight samples, and three samples contained also 
exotic species: domestic dog (Canis lupus), domestic cattle (Bos taurus), and Asian buffalo (Bubalus bubalis). 
Seven samples contained native species: marsh deer (Blastocerus dichotomus), sloths (Choloepus didactylus 
and C. hoffmanni), primates (Callithrix sp. and Saimiri ustus), rodents (Dasyprocta punctata), and bats (Mimon 
bennettii and Nyctinomops femorosaccus). The variety of species found demonstrates the ability of this 
approach to sample different habitats and modes of locomotion (terrestrial, arboreal, and flying) as well as a 
wide range of body sizes (small, medium, and large) through a single collection method. 
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Abstract:  
Scaphiopus couchii is a frog of the Scaphiopodidae family, characterized by its hind legs shaped like swords, 
which help the animal to burrow into the ground. The species inhabits desert regions that accumulate temporary 
water pools during the rainy season and can be found from Mexico to the western United States. Some species 
of Scaphiopodidae already have their mitochondrial genome (mitogenome) described, such as Scaphiopus 
holbrookii. However, S. couchii does not have a completely described mitogenome. With the aim of expanding 
our knowledge about the organization of the mitochondrial genome in members of Scaphiopodidae, this study 
presents the mitochondrial genome of S. couchii based on sequencing data available in public databases. For 
the assembly of the mitogenome, a search for DNA-seq sequencing libraries of the species was conducted in 
the Sequence Read Archive (SRA) repository at The National Center for Biotechnology Information (NCBI) 
database. Paired-end reads from the WGS library (SRX5913315) were used. The library was imported into the 
Galaxy Europe platform, where the assembly of the mitochondrial genome was performed using the 
NOVOPlasty V. 4.3.1 tool. The seed sequence used was the gene of the species S. couchii (DQ283150.1), with 
a k-mer of 39 and default parameters, aiming to obtain the circularized sequence. Finally, the circularized 
sequence obtained was annotated using the MitoAnnotator. The mitogenome obtained has 16,898 base pairs 
and a GC content of 42%, containing 13 protein-coding genes (PCGs), 2 ribosomal RNAs (rRNAs), 22 transfer 
RNAs (tRNAs), and the control region of the mitogenome, called the D-loop. This pattern is also observed in 
the majority of vertebrates, including other species of the genus Scaphiopus, such as S. holbrookii, which 
shares a similar mitogenome size and GC content (16,881 base pairs with 43% GC content) and the same gene 
organization. This study is the first to describe the complete mitogenome of S. couchii and the second complete 
mitogenome of the genus Scaphiopus. Studies based on the analysis of mitochondrial DNA can be used in the 
future to improve taxonomic, population, evolutionary, and genomic research involving not only the species 
but also the entire genus Scaphiopus. 
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Abstract:  
In the genus Anastrepha (Diptera: Tephritidae) of fruit flies, the fraterculus group is the most economically 
important, and stands out for having highly generalist species and pests specialized in laying eggs on different 
fruits. In general, these species are differentiated using taxonomic morphological characters, but the limits of 
this differentiation are difficult to be determined, especially in the fraterculus species complex, which harbors 
cryptic species, whose differences may even be due to the plasticity found shown by flies that emerge from 
different fruits in the same species. This phenotypic variation can occur due to several factors, including the 
action of epigenetic factors, since these changes may be related to environmental stimuli that trigger rapid 
responses. This work aims to evaluate whether populations of Anastrepha fraterculus that emerged from 
different fruits show phenotypic plasticity, as well as to explore whether or not this variation is associated with 
epigenetic marks. For this purpose, such attributes were investigated in A. fraterculus flies derived from 
populations collected around Belo Horizonte and São Carlos, derived from different hosts (Guava, Pitanga, 
Uvaia, Gabiroba and Cereja do Rio Grande). We investigated phenotypic plasticity by comparing 
morphometric measurements using quantitative genetic strategies among flies that emerged from different 
hosts. Furthermore, we investigated methylation patterns in triplicated adult flies derived from these fruits 
using Nanopore MinION technology, which has the ability to detect nucleotide alterations such as 5mC and 
6mA. The DNA libraries were prepared using the Native genomic DNA barcoding kit (with EXP-NBD 104) 
available from Oxford Nanopore Biotechnologies, following manufacturers standard protocols and were run 
in MinION flow cells and the raw sequencing data were then initially captured by the MinKNOW software, 
and then processed by the Guppy v.6.4.2 software, which not only produces the sequencing data but also 
detects methylated bases. Our studies revealed significant morphometric differences and phenotypic plasticity 
among populations of A. fraterculus collected from different hosts in a locality. The search for differentially 
methylated regions (DMRs) among samples was performed using the Nanomethphase software pipeline and 
revealed at least 66 DMRs among flies that emerged from different fruits. As the genome of the studied species 
has not yet been annotated, we are still evaluating the possible genes related to these regions, as well as the 
role they play considering annotation made in close species, as well as genome annotation made by us. This 
work brings important results that may help in understanding the criterion for choosing fruit flies by certain 
fruits, since DNA methylation plays a significant role in mediating the regulatory response of the gene to 
environmental changes, and can also be important in incipient processes of differentiation of species in the 
group. 
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Abstract:  
Aquatic mammals, including cetaceans (whales, dolphins, and porpoises), pinnipeds (seals and sea lions), and 
sirenians (manatees and dugongs), evolved diverse adaptations, allowing them to thrive in aquatic 
environments. Understanding the molecular mechanisms underlying these adaptations is crucial for 
comprehending their biology. From a molecular evolution perspective, most studies on aquatic mammal 
genomics have focused on the coding region. However, more information is needed on the non-coding portion 
of their genomes. microRNAs (miRNAs), a class of non-coding RNAs, have gained significance in the last 
decade due to their regulatory mechanisms and roles in various biological processes, playing a crucial role in 
adaptive evolution. miR-544, in particular, is strongly induced in response to hypoxia and directly represses 
the expression of mTOR. Additionally, miR-544 has been linked to the regulation of several cellular processes, 
including stem cell self-renewal, osteogenic differentiation, and inflammation suppression. Exploring the role 
of miR-544 in aquatic mammals becomes particularly intriguing considering their adaptations to the aquatic 
environment, including the potential challenges of hypoxia and Peto's paradox. Homology search methods 
utilizing BLAST and Infernal algorithms were employed to annotate miRNA precursors. Mature miRNA 
prediction was conducted using BLAST analysis. Target prediction was performed using sequence-based 
target prediction algorithms. The predicted miR-544 targets underwent functional enrichment analysis to 
uncover associated biological pathways. The precursor prediction revealed that miR-544 is present in a higher 
number of copies in the genomes of cetaceans and pinnipeds compared to terrestrial mammals. For example, 
Balaenoptera musculus exhibited over 150 copies of this miRNA, while no terrestrial mammal had more than 
70 copies of miR-544 in their genome. By integrating information from various databases and resources, this 
study aims to gain insights into the putative functions of miR-544 in aquatic mammals, particularly its role in 
hypoxia adaptation and other biological processes. 
Palavras-chave: Non-coding RNAs; Aquatic Mammals; Comparative Genomics; microRNAs; in-silico 
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Abstract:  
Plants harness sunlight to convert carbon dioxide and water into carbohydrates, making them the most 
abundant organic compounds on Earth. Within plants, glycosyl hydrolases (GHs) are enzymes that selectively 
break down carbohydrates and glycoconjugates, playing essential roles in various cellular processes. These 
processes include the movement of reserves, defense against pathogens, activation of glycosylated plant 
hormones, and modification/disassembly of the cell wall. However, the macroevolutionary processes that have 
shaped the GH repertoire in plants remain poorly understood. In this study, we employed bioinformatics 
analyses to investigate the distribution of GH genes within the Archaeplastida supergroup, encompassing red 
algae, glaucophytes, and green plants. Our findings revealed a remarkable expansion in the repertoire of GHs, 
expanding from only a few dozen genes in non-green archaeplastidians to over 400 genes in modern 
angiosperms, encompassing 40 GH families in land plants. These results highlight that the major evolutionary 
transitions were primarily driven by significant changes in the repertoire of glycosyl hydrolase enzymes. 
Notably, our study identified the acquisition of at least 23 GH families by green plants through multiple 
horizontal gene transfer events, with bacteria and fungi serving as the primary donors. This demonstrates the 
impact of horizontal gene transfer on the diversification of GHs in green plants. Furthermore, we observed a 
significant shift in the subcellular localization of GH activity throughout the evolution of green plants. There 
was a notable increase in the presence of glycosyl hydrolase proteins in the extracellular environment, which 
correlates with the diversification of plant cell wall polysaccharides and changes in defense mechanisms 
against pathogens. In conclusion, our study sheds light on the evolutionary history of GHs in plants. The 
expansion of GH gene repertoire, driven by horizontal gene transfer events and changes in subcellular 
localization, underscores the importance of these enzymes in plant adaptation and ecological interactions. 
These findings provide valuable insights into the fascinating evolutionary dynamics of GHs and their pivotal 
roles in plant biology.  
Palavras-chave: Horizontal Gene Transfer; glycosyl hydrolases; plant evolution; plant cell wall; plant 
pathogens 
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Abstract:  
Histoplasmosis is an endemic mycosis distributed worldwide caused by the dimorphic fungus Histoplasma sp. 
This disease is usually asymptomatic and self-limited or develops mild clinical symptoms shared with other 
acute pulmonary infections. However, the fungus can disseminate in immunocompromised individuals and is 
often fatal. In addition, it has been reported in all continents including its recent discovery in Antarctica and is 
highly endemic to Latin- and North America. In the USA, about 500,000 natural Histoplasma infections are 
predicted to occur annually, mostly in the mideastern portion of the country. Moreover, histoplasmosis is 
known to be caused by H. mississippiense (NAm1) and H. ohiense (NAm2) in the US, but the true molecular 
epidemiological scenario is still unclear since autochthonous cases by those species have been reported outside 
the proposed endemic zone. In this study, we aimed to bridge those gaps in the molecular epidemiology field 
by assessing the genotypes of 93 Histoplasma genomes (Clinical, veterinary, and environmental), 62 being 
novel genomes, obtained across 19 states of the US aiming to classify the etiological agents of North American 
histoplasmosis and species distribution in a broader context. Isolates were submitted to DNA extraction and 
DNA sequencing on Illumina HiSeq 2500 or NextSeq 550 platforms. Next, reads were aligned to the reference 
H. mississippiensis NAm1 reference strain (AAJI00000000.1) using the Burrows-Wheeler Aligner v. 0.7.17. 
SNPs were called using the Genome Analysis Toolkit v. 3.3-0. Maximum Likelihood (ML) phylogenetic trees 
were built using the IQ-TREE v1.6 software and population composition was calculated using Principal 
Coordinate Analysis (PCA) implemented in the R package Adegenet v1.3. H. mississippiense, H. ohiense and 
the less frequent H. suramericanum were reported as causing infection in both east and western portions of the 
country. No cryptic populations were found within H. mississippiense and H. ohiense. Humans and animals 
are infected by both species in the USA. Based on allele frequency estimation and metadata analysis of fungal 
isolation we observed that H. mississippiense is prevalent to Oklahoma, Missouri, Kansas, and Colorado 
whereas H. ohiensis has a broad distribution in the US especially in the eastern, but they also overlap in the 
mid-eastern area of the country, with the possibility of hybridization since no geographical barrier is present. 
In addition, we identified 2 strains nested within the H. suramericanum species, one of them being 
environmental and causing histoplasmosis in the USA. Altogether, by considering the importance of whole 
genome typing as a tool for molecular epidemiology we can obtain a better panorama of Histoplasma's 
genomic epidemiology in the USA, track outbreaks and test whether there is any evidence for clinical 
phenotypes between species causing histoplasmosis. 
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Abstract:  
Cephalopods represent a growth area of commercial seafood products. Most of the growth in this market is the 
result of increased fisheries of squid species of the families Loliginidae and Ommastrephidae. During the 
commercialization of these organisms the removal of morphological characters used for identification impedes 
accurate identification of the final products using traditional methods and facilitates both intentional and 
unintentional substitutions. This study therefore aimed to determine the efficiency of sequences of the 16S 
rRNA gene for identifying commercially important cephalopod species in south and central America, with a 
focus on the Brazilian consumer market. A total of 181 samples were obtained from local markets and 
supermarket chains, sequenced, and identified using blast searches of GenBank at species level with similarity 
>98%. Eight species of squids were identified in the full dataset. All identified sequences on Blastn were 
recovered in highly supported clades, separating two genetically distinct families, Loliginideae and 
Ommastrephidae, A clear case of labelling error was detected, with 100% mislabeling of frozen squid rings. 
These were sold as "Lula Nacional" in Brazilian supermarkets when the product was in fact Dosidicus gigas 
Orbigny, 1835, that is restricted for the Pacific Ocean. Umbrella labelling with the generic terms as 'squid' or 
'national squid' was also common. The results show that species level identification is possible using sequences 
of the 16S rRNA gene and that there is potential for molecular monitoring of cephalopod products in Brazil 
given the economic and management implications of mislabeling. The improvement of legislation regarding 
adequate labelling of products and the implementation of monitoring are essential to the development of honest 
commercial practices that will help the decision-making process of both consumers and fisheries managers. 
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Abstract:  
Transposable elements (TEs) can contribute to genomic evolution, through events of domestication and 
exaptation, that are characterized when the TE insertion is no longer able to mobilize, but provides a beneficial 
outcome to the host. Depending on the TE insertion sites, within or nearby genes, they can be co-transcribed 
with gene sequences, generating chimeric transcripts. Although the higher prevalence of deleterious and 
neutral impacts of such events, many of them have been considered adaptive. In order to investigate the 
extension of genetic novelty generated from chimeric transcripts between natural populations adapted to 
different environments, we analyzed ovary transcriptomes of four D. melanogaster and D. simulans wild-type 
strains, from Gotheron (France, temperate climate) and São José do Rio Preto (Brazil, tropical climate), two 
strains of each location, raised under cold-shock and starvation stresses. The analysis was carried out with 
ChimeraTE, a pipeline able to detect chimeric transcripts with paired-end RNA-seq, through genomic 
alignment. Each chimera is classified according to the TE insertion site in relation to the gene: TE-initiated, 
TE-exonized and TE-terminated. Differential expression analysis of genes allowed us to identify TE-driven 
modulation of gene expression associated with the stresses. We found a total average of 306 and 246 chimeric 
transcripts in D. melanogaster and D. simulans, for which up to 90% of those were TE-exonized. The three 
most abundant TE families in the genomes, roo, INE-1 and 1360, were the ones with the highest frequency of 
chimeras. Only ~1% of all genes in each species produced chimeric transcripts, for which 19 in D. 
melanogaster and 21 in D. simulans were differentially expressed between control and stress conditions. From 
these genes, three stand out as potential cases of stress related adaptive insertions, especially when in cold-
shock treatment. In one strain of D. melanogaster from Gotheron, the gene Paris has a 2,575 bp TE fragment 
from Burdock (LTR, Gypsy) inserted in the promoter region, which seems to be responsible for its 
upregulation, since the significant change in gene expression after cold-shock treatment was observed only 
when the chimeric transcript is produced. In the same strain, Sulf1 gene has a large Micropia (LTR, Gypsy) 
fragment (3,953 bp) inserted within an intron, and its expression is significantly higher after exposure to both 
treatments when associated with the chimeric transcript. Remarkably, both TE insertions are exclusive to the 
European strains, and absent in D. melanogaster's public genome. In D. simulans, the gene Dsim\GD24271 
has an upstream 112 bp insertion of G5A (LINE, Jockey), which is present in all the other D. simulans 
genomes, but the gene is upregulated only when there is a chimeric transcript being produced after cold-shock 
exposure in one strain from Gotheron. The cases described above are considered as candidates for adaptive TE 
insertions, and they demonstrate how gene-TE chimeric transcripts can modulate stress response. In addition, 
the polymorphic TE insertions may contribute to both genomic and transcriptomic species evolution. These 
results illustrate how stress can induce TE domestication, which may contribute to the adaptation of organisms. 
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Abstract:  
Oxytocin (OXT) the neurohormone also known as "the love hormone" modulates complex social behaviors. 
Interestingly, the pharmacological profile of OXT Platyrrhini forms Pro8OXT and Saguinus Val3Pro8OXT 
show reduced efficacy towards β-arrestin recruitment compared with Leu8OXT, resulting in a lower OXTR 
internalization and the regulation of the entire OXT-AVP system. An essential element in this complex neuro-
physiological system is the product of LNPEP gene, the enzyme Leucyl-cystinyl aminopeptidase (LNPEP), 
also known as oxytocinase that modulate the degradation of neurohormone. Here we provide a set of evolutive, 
coevolutive, and in silico docking analyses to improve understanding the interaction between these three 
peptides. Also, we provide original data regarding OXT and LNPEP variability in Platyrrhini primates. 
According to the evolutive analysis the M2 model best fit indicates LNPEP shows high evolutionary rates, 
(ω2= 4.64934, p < 0,001). Here we demonstrate the three LNPEP motifs key residues at positions 426 and 428 
(GAMEN, AAMEN, and VAMEN) are coevolving with their cognate 3rd and 8th positions of OXT. A 
significant footprint on protein sequences reveals signals of evolutionary pressures to maintain physical 
interactions between OXT, OXTR, and LNPEP taxon-specific variants, and in silico analysis shows a higher 
value of binding energy in Callitrichinae OXT-LNPEP. In this taxon, social monogamy, paternal care, and 
twin births are frequent and here we describe new taxon-specific variants of the genetic repertoire that allowed 
the emergence of some reproductive and adaptive behavior in Primates, particularly notable in Callitrichinae 
species.  
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Abstract:  
Lepidochelys is a genus of sea turtles represented by two species: Kemp's Ridley (L. kempii), endemic to the 
Gulf of Mexico and East Coast of the United States, and Olive Ridley Turtle (L. olivacea), widely distributed 
in the Atlantic (ATL), Indian (IWP) and Pacific (EP) oceans. As the only non-monotypic genus of sea turtles 
and with such different distributions between species, Lepidochelys presents an interesting evolutionary history 
to investigate that thus far has been explored using a very limited number of molecular markers. Here, we used 
whole genome sequences, one from L. kempii and five from L. olivacea, representing its three main oceanic 
populations, to investigate their evolutionary history, diversity, and connectivity. Raw reads were mapped to 
Caretta caretta reference genome with BWA, and genotype calling was performed with BCFtools. Population 
structure was evaluated with PCA and Admixture. Maximum likelihood (ML) trees were inferred from 
independent genomic fragments (GF) of different sizes (5 kb, 10 kb, 20 kb, 50 kb) using C. caretta as an 
outgroup. Subsequently, a species tree was estimated from each dataset with ASTRAL-III. Relationship 
between individuals was also investigated using 24,982,973 SNPs and the mitogenome with an ML approach. 
Divergence times were estimated using the Bayesian method with all 50 kb GF and the species tree. To quantify 
gene flow and Incomplete Lineage Sorting (ILS), we employed all trees from the 50 kb GF in QuIBL and the 
ABBA-BABA test. Historical demography was performed with PSMC. Genome-wide heterozygosity was 
calculated with non-overlapping windows of 100 kb. Our results suggest a strong structure between 
populations. In Admixture, with four genetic clusters (K), all populations presented their own genetic 
component, while with K=3 ATL grouped with IWP individuals. A similar result was found with PCA. Gene 
trees presented significant discordance, mostly involving the three possible relationships between ATL, AUS, 
and SRI. This can be explained by ILS (>20%) and gene flow of ~20% between ATL and IWP and ~9% 
between all Olive samples. Our species tree suggests that the separation between species occurred ~2.2 Mya. 
The split between EP and IWP+ATL happened ~400 kya, ATL+AUS and SRI ~120 kya, and ATL and AUS 
~30 kya. These are shallow divergence times and are possibly influenced by migration between populations. 
The mitochondrial phylogeny agrees with previous work in which the Sri Lanka sample (K haplotype) is 
external to all samples of the Olive Ridley clade. Effective population size (Ne) of all individuals exhibited a 
reduction throughout the Pleistocene until ~500 kya, with some stability around 30 kya, coinciding with the 
onset of the last glacial maximum (LGM). During the last glacial maximum (LGM), EP and IWP populations 
increased in their Ne, while ATL and L. kempii continued to reduce. All individuals exhibited low 
heterozygosity along the genome, with ATL being the lowest. We suggest ATL originated from the Indo-
Pacific around the beginning of the LGM through a founder effect. Our analyses indicate that climatic 
oscillations play an important role in the connectivity and diversity of L. olivacea populations. 
Palavras-chave: Whole-Genome; Evolution; Genetic structure; ;  
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Abstract:  
Cytogenetics has contributed significantly to understand the evolution and diversity of the Neotropical 
ichthyofauna, especially on the family Loricariidae, a group of fish recognized for its large diversity. The use 
of repetitive DNA sequences as molecular markers has been an important tool in species identification, with 
the analysis of ribosomal genes being useful to understand the genomic evolution of fish groups such as 
Loricariidae. The genus Parancistrus has no cytogenetic data available in the literature, therefore, classical, 
and molecular cytogenetics were performed in Parancistrus aurantiacus to obtain the first cytogenetic data 
about this species and genus. In this work, we identified the diploid number (2n) and karyotype formula of 
four samples of P. aurantiacus (2 males, 1 female e 1 unidentified), and performed the physical mapping of 
repetitive sequences, with probes of 45S and 5S ribosomal genes and telomeric sequences. Classical 
cytogenetics of P. aurantiacus (2n=52, FN=96, KF=16 m + 28 sm + 8 st) by C-banding revealed the presence 
of heterochromatic blocks located in the terminal region of the short arms of pairs 6, 9, 11 and 24, and in the 
pericentromeric and centromeric regions of pairs 2, 10 and 15. Physical mapping by FISH (Fluorescence in 
situ hybridization) of 5S rDNA showed a cluster in the terminal region of the short arm of of pair 9 
submetacentric, and 45S rDNA showed signals located on the short arm of pair 1 metacentric.Telomeric probe 
showed signals in the terminal regions of chromosomes across the karyotype. The results obtained from P. 
aurantiacus corroborate the cytogenetic data available in the literature regarding the Loricariidae family and 
of these DNA sequences. Parancistrus aurantiacus has a diploid number (2n=52), a conserved characteristic 
between many loricarid species, however, the variation in its karyotypic formula and location of 
heterochromatic blocks in the karyotype, shows that despite this species possessing a conserved karyotypic 
macrostructure, at a microstructural level the karyotype of this species is diverse. The presence of a 
chromosome pair showing signals from the 5S and 45S probes is a common result observed in other 
cytogenetic studies in Loricariidae, with differences in the location of these sequences in other pairs. The 
presence of telomeric signals in the terminal regions of chromosomes are also common occurrence observed 
in many cytogenetic studies. These results are the first available cytogenetic data on the genus Parancistrus 
and provide cytogenetic markers to aid in the identification and conservation of P. aurantiacus. 
Palavras-chave: Repetitive DNA; Cytogenetics; Neotropical Ichtyofauna; ;  

Support / Acknowledgment  
CAPES, CNPQ, Ultracargo, PROPESP-UFPA, Fapespa, Banco da Amazônia (233/2022) 

 

714

GENÉTICA 
EVOLUTIVA



COMPARATIVE ANALYSIS OF THE MITOCHONDRIAL GENOME IN THE ANIMAL 
KINGDOM: DIFFERENTIAL RATE OF GENE REARRANGEMENTS BETWEEN AND 
WITHIN TAXONOMIC GROUPS 

 
Carlos Fernando Prada Quiroga 1 
1. Barrio Santa Helena Parte Alta Cl 42 1-02. universidad del tolima 

 
Abstract:  
The mitochondrial genomes of animals have been extensively studied for decades for genetic and evolutionary 
purposes. These studies indicate that these genomes are considered relatively conserved in their gene order, 
especially in vertebrates. Due to the current availability of thousands of genomes, in some evolutionary 
lineages there have been reported cases of unique rearrangements such as birds, reptiles and fish; but with 
analyses centered only on certain taxonomic groups of economic or medical importance. Current comparative 
studies of the mitochondrial genome only focus on a few taxonomic families or genera. However, a large-scale 
comparison involving the sequenced mitochondrial genomes of distinct evolutionary lineages has not yet been 
performed. In order to verify the level of gene rearrangement and evolution of the mitochondrial genome in 
animals, a comparative genomic analysis of 4493 animals representing 2831 vertebrate mitogenomes and 1662 
arthropod mitogenomes available in the NCBI was performed. Gene-by-gene annotation review, using 
multiple alignment, blast2seq and gene annotation tools such as MITOS was performed. Once the gene 
annotation was reviewed, multiple alignments were performed using MAUVE and the Geneious platform to 
identify the rearranged genes by species and taxonomic group. Our work shows a high number of gene 
annotation errors in mitochondrial genes, especially in tRNAs; and high variation of rearrangements per gene, 
and between or within vertebrate and arthropod taxonomic groups. The results show a high rate of gene 
rearrangement in fish, amphibians or reptiles compared to mammals that are more conserved; or within 
arthropods, insects are the most rearranged. Hot spots regions of gene rearrangement in each evolutionary 
lineage of vertebrates and invertebrates were identified mainly in genes of tRNAs, due to inversions and 
translocations of these genes; exhibiting a differential evolutionary dynamic. In addition, distinct gene order 
evolutionary convergence events were identified, possibly associated with adaptive convergences 
Palavras-chave: Mitochondrial genome; comparative genomics; Gene rearrangement; ;  

Support / Acknowledgment  
Thanks to the research office of the Universidad del Tolima for funding the project. 

 

715

GENÉTICA 
EVOLUTIVA



USING GENOMIC TOOLS TO GUIDE THE CONSERVATION OF AN 
OVEREXPLOITED NEOTROPICAL TREE SPECIES 

 
Carolina Grando 1; Rhewter Nunes 2; Malte Mader 3; Catarina Silva de Carvalho 4; Cíntia Luíza da 
Silva Luz 5; Carmen Rosa García- Dávila 6; Dennis Del Castillo Torres 6; Euridice Honorio Coronado 
7; Alison Gonçalves Nazareno 8 
1. . Pontifícia Universidade Católica de Minas Gerais / Universidad Nacional de San Cristobal de Huamanga; 2. . PPG 
em Genética e Biologia Molecular, Universidade Federal de Goiás / Instituto Federal de Goiás; 3. . Institute of Forest 
Genetics, Johann Heinrich von Thünen Institute; 4. . Instituto de Pesquisas Jardim Botânico do Rio de Janeiro. Rio de 
Janeiro, Brazil; 5. . Universidade de São Paulo; 6. . Instituto de Investigaciones de la Amazonía Peruana; 7. . School of 
Geography and Sustainable Development, University of Leeds; 8. . Universidade Federal de Minas Gerais 

 
Abstract:  
Although the emergent tree species Dipteryx ferrea (Ducke) Ducke has great ecological and economic 
importance in the Amazon Rainforest, their populations are drastically reducing due to logging. Considering 
its slow rate of recruitment and growth, conservation and management strategies are urgent to avoid local 
extinctions. To support further ecological and evolutionary studies aiming the conservation and management 
of Dipteryx ferrea, we performed the chloroplast genome assembly and annotation, and the identification of a 
set of chloroplast microsatellite markers. The sample of D. ferrea was obtained in the district of Contamana 
(7°16'18.3''S, 74°58'55.0''W), located in the Departament of Loreto, Peru. The DNA was extracted following 
the protocol X. After the sequencing ith the Illumina Miseq, the quality of raw sequenced reads was checked 
with FastQC, and we filtered out adapters and reads with Phred Score < 20 with Trimmomatic. For the 
plastome assembly of D. ferrea with NOVOPlasty, we used the gene rbcl of D. alata as a seed. We annotated 
the chloroplast genome for gene prediction with the CHLOROBOX platform. To identify microsatellite 
regions, we submitted plastome sequence to the MISA website, considering minimum thresholds of 10 
repetitions for mononucleotides, six for dinucleotides, five for trinucleotides, four for tetranucleotides, and 
three for penta- and hexanucleotides. The plastome of D. ferrea (165,104 base pairs - bp) presented a 
quadripartite structure with two inverted repeated regions (IR A and IR B ) of 25,512 bp each, separated by a 
large single copy region of 94,062 bp and a small single copy region of 20,054 bp. We observed 150 genes, of 
which 115 were protein-coding genes, 37 tRNA genes, and eight rRNA genes. From 83 identified 
microsatellites, 68 were mononucleotides, 14 dinucleotides, and one trinucleotide. The set of microsatellite 
markers identified here will further be used to access the levels of genetic diversity and population structure 
of D. ferrea. Furthermore, characterization of the plastome of D. ferrea, including gene content and genome 
structure, will improve delineation of the phylogenomic affinities in Dipteryx. 
Palavras-chave: Amazon rainforest; Cumaru; plastome; Dipteryx ferrea; microsatellite 
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Abstract:  
DNA banks are ex-situ collections of biodiversity aimed at preserving species genomes for studies related to 
the conservation of endangered species, evolutionary and comparative genetics. There are in-situ collections 
where the genome is naturally preserved in conservation units, biological reserves and natural parks. The ex-
situ collections, in Brazil, are registered in the National System for the Management of Genetic Heritage and 
Associated Traditional Knowledge/SisGen, coordinated by Conselho de Gestão do Patrimônio 
Genético/CGen. According to the website of the Ministry of Environment of Brazil/MMA, approximately 205 
biological collections were registered between 2001 and 2014. Among them, 10 DNA banks of Brazilian fauna 
and flora species were registered in accredited institutions as faithful custodians. The DNA bank of Brazilian 
Fauna and Flora species from UFRRJ was registered in 2013. In 2015, the Brazilian Congress approved the 
Law 13.123 of May 20, 2015, which revoked the obligation to deposit a sub-sample of accessed genetic 
heritage in a collection maintained by a faithful custodian institution, as well as the accreditation of institutions 
itself. Our objective is to present the content of the UFRRJ DNA collection in terms of number of deposited 
samples and species, as well as the generated products, aiming to make this information available to other 
researchers. The DNA samples are stored in 1X TE solution and/or Ultrapure Water in cryogenic tubes at -
20°C. The concentration and integrity of the samples are checked on average every two years through 0.8% 
agarose gel analysis and/or Nanodrop. In total, there are 293 DNA samples stored. Among these, 228 samples 
belong to Class Aves, from three orders, Psittaciformes, Passeriformes and Strigiformes. Sixty five samples 
are from Primates, Mammalia. All samples were collected in different locations and times in Rio de Janeiro: 
Vista Chinesa Reserve, Rio de Janeiro city; CETAS/IBAMA, Seropédica; Veterinary Hospital of UENF, 
Campos dos Goytacazes; Serra do Tinguá, Nova Iguaçu; Marambaia Island, Mangaratiba and Rio de Janeiro 
Primate Center, Guapimirim. DNA was extracted from blood samples. In case of birds, the ammonium acetate 
precipitation protocol was used, and for mammals, besides this, the phenol-chloroform protocol. The 
implementation of DNA banks is of utmost importance to science, as these in-situ and ex-situ collections are 
fundamental to the study of biodiversity. In addition, the capture can be avoided, the consequent stress to 
animals and the removal of the individual from its environment. From the analysis of these samples, four 
articles have been published in national and international scientific journals. The results were also presented 
in congresses, one international and three national, including the Brazilian Genetics Congress, and numerous 
presentations at institutional symposiums. Among the topics addressed are: molecular phylogeny, molecular 
sexing, investigation of genetic polymorphisms and hemoparasite research. We hope that the DNA Bank 
collection of UFRRJ sparks the interest of the scientific community for establishing future collaborations 
aimed at expanding knowledge about Brazilian wildlife species. 
Palavras-chave: Biodiversity; Wildlife species; Collections; DNA storage;  
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Abstract:  
Organisms are constantly interacting with a great variety of natural enemies in nature, including pathogens 
such as viruses. Therefore, hosts are constantly being selected to evolve new defenses against pathogens. 
Besides endogenous defenses, such as specific genes related to resistance against viral infection, some 
Drosophila species and lines can also rely on symbionts such as Wolbachia for protection against viruses. Here 
we characterize the evolution of resistance against La Jolla virus (LJV) in Drosophila melanogaster by 
assessing if the resistant trait is located at the autosomes, at the X chromosome or if it is Wolbachia inherited. 
Further, we investigated in which autosome the resistant trait is. We selected DGRP line 69 that is resistant to 
LJV infection, and DGRP line 852 that is susceptible to LJV infection. To assess if the resistant trait was at 
the X chromosome or at the autosomes, we made crosses between the parental lines (69 female x 69 male; 852 
female x 852 male), between resistant females and susceptible males (69 female x 852 male), and between 
susceptible females and resistant males (852 female x 69 male). To investigate in which autosome the resistant 
trait is located, we made a cross scheme between DGRP lines 69 and 852 with a double balancer stock in order 
to isolate the second and the third chromosomes, producing the following lines: second and third chromosomes 
resistant (w*; DGRP 69; DGRP 69), second and third chromosomes susceptible (w*; DGRP 852; DGRP 852), 
second chromosome resistant and third susceptible (w*; DGRP 69; DGRP 852), and second chromosome 
susceptible and third chromosome resistant (w*; DGRP 852; DGRP 69). For all lines produced we fixed the 
X chromosome from the double balancer stock (w*) since it is susceptible to viral infection. The male progeny 
of the crosses and of the new generated lines were infected with LJV under CO2 anesthesia with the help of a 
pin dipped in viral solution. After four days post-infection flies were collected and mashed in TRIzol. RNA 
extraction, cDNA and qPCR were performed to assess the amount of virus replicating inside the flies. By 
analyzing the relative viral titer on the crosses between resistant and susceptible lines, we found that the 
resistant trait against LJV is located at X chromosome and at least in one of the autosomes. However, further 
we discovered that our resistant DGRP line 69 was infected with Wolbachia and susceptible DGRP line 852 
was free of Wolbachia infection. This suggests that the resistant trait can be either located at the X chromosome 
or is being caused by Wolbachia inheritance. After analyzing viral titer from the flies with the isolated 
autosomes, we found that the resistant trait is present in both autosomes and found evidence for epistasis 
between the second and third chromosomes. In conclusion, our results suggest that multiple factors are 
responsible for the resistance against La Jolla virus in Drosophila melanogaster. We are currently investigating 
if the resistant trait is given by the X chromosome or by Wolbachia inheritance. 
Palavras-chave: adaptation; host-pathogen interaction; infection; parasite;  
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Abstract:  
Riparian zones are environments of interactions between water bodies, soil and vegetation. The flooding 
regime contributes to the structure and maintenance of biodiversity. Despite its importance, little is known 
about the molecular mechanisms necessary for the adaptation of species to these environments. To investigate 
which evolutionary processes are occurring in populations of Ischnosiphon gracilis mediated by flooding, we 
collected leaf tissue from 48 individuals in nine plots along the Falsino River (Amapá, Brazil) and measured 
the maximum level of the water column during a complete hydrological cycle over the populations. gDNA 
extraction was performed following the CTAB protocol. Genomic libraries were constructed and sequenced 
in the Illumina HiSeq platform, following a genome skimming approach. Single copy, duplicate and 
pseudogene gene sequences were obtained using a pipeline implemented in BUSCO. In addition, we used the 
Broad Institute's GATK pipeline for calling variants across the genome, and SNPs that passed the quality 
criteria were used for evolutionary analyses. Selection analyzes were obtained using the HyPhy v2.5.7 software 
with the aBSREL tool and Tajima's D test. Genetic diversity was measured by AMOVA and by calculating 
the fixation index (Fst) with the Pegas and VCFTools packages respectively implemented in R v4.1.2. We 
obtained a total of 1,393 single-copy, non-fragmented genes, 11 duplicated genes common to all individuals 
and 15,518,478 filtered SNPs. The average of genes under positive selection for populations from different 
environments, terra-firme (14), intermediate (17) and igapós (14), were similar. Five single-copy genes under 
episodic selection are found exclusively in the igapó wetland population. Three of the 11 duplicated genes had 
at least one copy under positive selection for flooded populations. The result of the global single-copy gene 
structuring of the populations was Φst = 0.0337 and p-value = 0.0095 and the mean Fst value for the SNPs 
across the genome was below 0.15. We indicate that the action of positive selection does not differ between 
the gradients, however our results imply the presence of genes under diversifying selection found exclusively 
in individuals from the flooded igapó wetland forests. We also report exclusive paralogous copies within this 
species, i.e., genes with recent duplication (in-paralogs). Furthermore, positive selection inference may 
indicate that selection is exerting pressure for diverse molecular responses under flooding stress. We observe 
that the different populations are not genetically structured, pointing to the existence of continuous gene flow. 
However, when we change the scale of observation and look exclusively at single-copy genes, there is 
significant structuring. We provide evidence of an initial population separation caused by the flooding gradient 
and highlight its role as a major evolutionary filter for Amazonian flora diversification. 
Palavras-chave: Diversification; Ecological genomics; Population structure; Natural selection; Adaptation 
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Abstract:  
The Strisores are the second largest clade of Neoaves, including 612 extant species with a wide ecological 
diversity (from nightjars to hummingbirds) and with a distribution worldwide. This clade also stands out for 
being the only clade to present a contrast in periods of activity, where only one diurnal lineage diverged from 
a common exclusive nocturnal ancestor shared by all others nocturnal orders. Regarding the phylogenetic 
scenario, the only well-established point is the monophyly of Strisores, since the relationship between the 
orders that compose it, remains controversial and divided into three hypotheses highly supported by three types 
of data: I) molecular, II) morphological and III) morphological and molecular combined. In addition, none of 
these hypotheses included more than 7% of the total diversity of nocturnal Strisores in their analyses. In the 
present study were performed, for the first time, a series of phylogenetic analysis by maximum likelihood on 
a large taxonomic dataset covering 469 species of Strisores (76% of the total diversity) and representing all six 
orders. Complementary to these analyses, a bayesian inference analysis was performed using an updated 
morphological matriz originally published in 2013, however, representing all six orders with a smaller 
taxonomic coverage, composed of 10 species of Strisores (1.6% of the total diversity). This study was the first 
to recover the phylogenetic relationships between the orders of Strisores concordant with independent analyzes 
with molecular and morphological data, recovering the following orders as sister groups: Caprimulgiformes 
and Nyctibiiformes, Podargiformes and Steatornithiformes, Apodiformes and Aegotheliformes. The 
consistency of lineages between datas of different natures attributed greater support in the bayesian inference 
of divergence times by relaxed molecular clock and in the process of formulation of hypotheses about the 
history of the biogeography of this clade inferred by maximum likelihood. In this context, it was observed that 
all orders of Strisores diverged in 64 million years within a 4 million year gap during the Paleocene-Eocene, 
where the transition from a nocturnal ancestor to an order of diurnal birds (Apodiformes) also occurred. Species 
diversity of the Strisores orders diverged throughout the Cenozoic, allowing the formulation of the following 
hypothesis about the biogeography of the Strisores. I) As it presents a Gondwanic ancestral area and the pattern 
of endemism centered in Australia and South America, the distribution of Strisores were strongly influenced 
by continental drift and the separation between the South America-Antarctica-Australia connection during the 
Paleogene, delimiting the distribution of these orders by vicariance between South America and Australia and 
later expanded to North America, Asia, Africa and Europe after developing connections between these regions. 
This pattern is also known in a more recent order of birds, the Passeriformes (passerines) that diverged from 
the root of Neoaves during the Eocene and expanded its diversity into ~10 thousand species. This intersection 
between biogeographic patterns between clades with high diversity of species highlights the potential of 
Strisores as a biogeographic model to identify possible dispersal routes used by vertebrate and invertebrate 
lineages of Gondwanic origin throughout the world. 
Palavras-chave: phylogeny of vertebrates; Gondwana; nocturnal birds; ;  
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Abstract:  
The olfactory receptor co-receptor (ORCO) is a highly conserved gene found in most insects, which plays a 
vital role in detecting chemical signals. Despite its widespread presence, the ORCO gene has undergone 
significant changes during the evolution of different insect species, leading to a variety of effects on insect 
behavior. The ORCO gene is an essential co-receptor for all odorant receptors (ORs) and performs a crucial 
role in the social behavior of ants. Ants have evolved to communicate via biochemical cues and possess a large 
repertoire of chemosensory genes, including approximately 400 odorant receptors, nevertheless just one 
ORCO gene. In this study, using transcriptomes, we analyze the evolution of ORCO genes in five species of 
higher fungus growing ants (Attini: Formicidae) - Atta sexdens and Atta robusta; Acromyrmex heyeri and 
Acromyrmex balzani; and Trachymyrmex fuscus. The sequences were aligned using the MUSCLE algorithm, 
after the alignment the sequence had the length of 4308 nucleotides and 1436 translated proteins. The best 
model of evolution of the gene was Tomura 1992 (T92), based on Bayesian Information Criterion. The 
nucleotide frequencies were 24.71% (A), 29.49% (T/U), 20.96% (C), and 24.84% (G) for the five species. The 
transition/transversion rate ratios inside our species were k1 = 20.853 (purines) and k2 = 20.280 (pyrimidines), 
and overall transition/transversion bias was R = 10.134 among the species. We found a nucleotide diversity of 
1,155%, and 276 segregating sites. To identify if ORCO genes is a good gene for phylogenetic analysis we 
used Daceton armigerum (Dacetini: Formicidae) as a root group and performed a Maximum Likelihood 
analysis to build a phylogenetic tree. Our analysis showed that ORCO gene can be used for evolutionary 
analysis in phylogenetics, and the phylogeny generated was the same as found when used other genes, as COI 
and UCE ones. ORCO gene is one of the most important genes in the evolution of communication in insects. 
Our findings show that ORCO is highly conserved in fungus growing ants, and this conservation is the key for 
cohesion and maintenance of eusociality in the fungus growing ants. Our findings have important implications 
for understanding the evolution of insect sensory systems and the molecular basis of eusocial behavior in ants. 
Palavras-chave: ORCO; Attina; Fungus-Growing Ants; Communication;  

Support / Acknowledgment  
We thank to FAPESP for the financial support of this work (Proc. nº 2020/12423-7) 

 

721

GENÉTICA 
EVOLUTIVA



PROSPECTION OF NATIVE BEES CHEMOSENSORY GENES 
 

Eduardo Araujo Silva 1; Paulo Cseri Ricardo 1; Maria Cristina Arias 1 
1. Rua do Matão, 277, sala 320, CEP: 05508-090, São Paulo/SP. Instituto de Biociências, Universidade de São Paulo 

 
Abstract:  
Chemical communication in insects is mediated by chemosensory-related genes (CRGs), which are classified 
as odorant (ORs), gustatory (GRs) and ionotropic (IRs) receptors, chemosensory proteins (CSPs) and odorant 
binding proteins (OBPs). Given that chemoreception has a significant role in eusociality and other behaviors 
in stingless bees, we prospected transcriptomic data from eight species to characterize and establish molecular 
relations between CRGs expressed in them. Computer programs indicated in the literature were used to 
perform molecular and evolutionary analyses. "Unigenes" obtained through clustering of newly assembled 
transcripts of the species: Friesella schrottkyi, Frieseomelitta varia, Lestrimelitta limao, Melipona bicolor, 
Nannotrigona testaceicornis, Plebeia remota, Scaptotrigona aff. depilis and Tetragonisca angustula were 
aligned against Hymenoptera CRGs's databases to identify orthologous. The "unigenes" presenting hits were 
lined up against the NCBI's "nr" database. Additionally, a search for characteristic domains of each family was 
performed. Finally, candidates for stingless bees chemosensory genes were aligned with CRGs from other 
species. This database was used for phylogenetic analysis of each gene family. Altogether, 57 ORs, 53 IRs, 16 
GRs, 89 OBPs and 44 CSPs were identified. Among the ORs, we highlight the Orco correceptor and the 9-
exon subfamily. Orco is highly conserved in structure and function, being essential for the functioning of other 
ORs. Nonetheless, we only recovered Orco orthologous for L. limao and T. angustula. The 9-exon subfamily 
is characterized by the presence of cuticular hydrocarbon receptors, which are involved in the structural 
organization of colonies and in the communication between castes and sub-castes in eusocial insects. The 
presence of orthologous in meliponines corroborates the conserved function of these genes. Among the IRs, 
many sequences showed similarity with "antennal" IRs, which are quite conserved. However, we found only 
one orthologous of IR25a (T. angustula), that encodes a coreceptor found in all Protostomia, IR93a and IR75u 
(N. testaceicornis), found in Arthropoda and Hymenoptera, respectively, and none for IR8a, unique to Insecta. 
For the GRs, we recovered GR3 (fructose receptor) orthologous in all species. Fructose is a component of 
sucrose, a sugar present in nectar, the main food of bees along with pollen. It can be suggested that the detection 
of such an essential nutrient is a highly conserved function, which would explain the presence of orthologous 
in all species. Only classic OBPs were recovered. Moreover, orthologous of Apis mellifera OBP1 was also 
verified in all species. In A. mellifera, it has been demonstrated that the expression of OBP1 is important in 
colony organization, as its codified protein is involved in the reception of the queen's mandibular pheromone. 
All the A. mellifera CSPs showed orthologous among the meliponines species, and CSPs 2 and 6 were 
recovered for all stingless bees here analyzed. In Apis cerana the CSP2 has been associated to the detection of 
pheromones and CSP6 to the hatching process. Further studies are needed to investigate whether these 
functions are conserved. Finally, it is important to note that when dealing with transcriptome data, many genes 
may not have been recovered, either due to low expression or low sequencing coverage. 
Palavras-chave: chemosensory-related genes; stingless bees; transcriptome; phylogenetic analysis;  
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Abstract:  
The genus Cichla has 15 described species, popularly known as peacock bass, which are characterized by 
having a spot on the caudal fin. Tucunarés originate from the Amazon, Tocantins and Orinoco river basins, 
but have been widely introduced in several Brazilian regions. In the watersheds of Maranhão, little is known 
about the introduced peacock bass populations and their taxonomic status. Considering these problems, our 
objective was the molecular identification using the Cytochrome c Oxidase Subunit I (COI) gene of peacock 
bass introduced into the Pindaré and Parnaíba river basins, Maranhão, Brazil. Individuals were collected in the 
Pindaré and Buriti rivers, a tributary of the Parnaíba river. Fishing equipment was used for the collection, such 
as trawl nets, cast nets and gill nets with different openings. The screening process occurred in accordance 
with the specific literature, later the specimens were photographed, muscle tissue removed and preserved. The 
total DNA was extracted using the Promega kit, the isolation and amplification of the COI gene occurred 
through the Polymerase Chain Reaction - PCR technique, then the PCR products were sequenced in the ABI 
3500.Four sequences of C. kelberi were obtained from the Pindaré River and three sequences from the Buriti 
River. To complement the analysis, 4 sequences of C. Kelberi from the Tocantins River (Genbank) and two 
from the Paraná River (Genbank) were added, as an outgroup sequences of Retroculus xinguensis and 
Geophagus brasiliensis from Genbank, totaling 15 sequences of the mitochondrial gene COI, with a fragment 
of 646 bp. The sequences were edited in the BioEdit software, and compared in the BOLDSystems platform, 
the genetic distance matrix and phylogenetic tree were performed in the MEGA X program. The phylogenetic 
tree revealed the formation of a single strongly supported clade with 99% bootstrap, for the specimens of 
Cichla sp and C. kelberi with intraspecific divergence of 0%. All samples resulted in a single haplotype. 754 
conserved sites and 56 variables were observed. Sequences from Cichla sp. from the Buriti river when plotted 
on the BOLDSystems platform in order to confirm molecular identification, obtained genetic similarity rates 
of 100% with C. kelberi. Our results indicate the presence of C. kelberi in the Buriti River, a tributary of the 
Parnaíba River, since the existence of C. kelberi in this drainage was not reported in the literature. In efforts to 
inventory the diversity of Cichla sp. in the Parnaíba river basin and determine their taxonomic status, only 
specimens of Cichla monoculus had been identified, which already showed the great capacity of these species 
to adapt to new environments and exemplified changes in the ecosystem and loss of population genetic 
diversity of native species, as different ecological problems that these introductions can cause. These results 
are potentially useful for the proper management of C. kelberi stocks, in addition to the basic knowledge of 
the population dynamics of these fish, emphasizing the importance of using molecular approaches to accurately 
detect invasive species in Maranhão watersheds. 
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Abstract:  
Arboviruses such as Zika virus (ZIKV) are transmitted by mosquito bites. The main vector of Zika virus is 
Aedes and the most common species in Brazil is Aedes aegypti. The first recorded isolation was in Uganda in 
1947 from monkeys in the Zika Forest of Kampala. In 2015, numerous severe cases occurred leading to a 
Public Health Emergency of National Importance. Infection with Zika virus can be asymptomatic or 
symptomatic as it presents variable clinical symptoms that may resemble other viruses, making an accurate 
diagnosis very challenging. There are no viable vaccines or specific therapies available for ZIKV. Vector 
control is the primary method for prevention and control of mosquito-borne diseases like Zika by vector 
management and/or personal prevention measures.Our objective is to reconstruct the phylogenetics of Zika 
virus isolated from Aedes species in different geographic locations. We also aim to do the phylogenetics of the 
structural and non-structural regions of this virus.We collected 702 Zika virus genomes from public databases 
along with metadata on regions, vectors, and isolation dates in order to understand their spatial and temporal 
distribution. Subsequently, we performed an automatic annotation and manual curation of all identified 
genomes, scrutinizing both the viral structural and non-structural regions. We found properly annotated 
genomes and used BLAST to search for genomic regions as other annotation methods are not as effective for 
viruses.Nucleotide sequences were aligned using MUSCLE through the command line and the implementation 
in MEGA. The best-fit model for each sequence alignment was determined using JModelTest. We 
reconstructed different trees using the maximum likelihood method (MEGA and RaxML) and Bayesian 
inference (MrBayes). Support values for each node were estimated by bootstrap and posterior probabilities, 
respectively. Trees were visualized and edited using FigTree.Our results revealed that Zika virus samples were 
isolated from 1962 to 2016 comprising 51 genomes. Most samples were isolated from A. aegypti (64.8%) 
followed by A. africanus (17.6%). Other Zika virus genomes were isolated from A. albopictus (3.9%), A. 
dalzieli (3.9%), A. luteocephalus (3.9%), A. opok (2.0%), and A. taylori (3.9%).Our findings show that most 
evolutionary relationships were well resolved with nodes supported by high statistical values. Additionally, 
phylogenetic clades were consistent with the geographic distribution of Zika virus isolates encompassing 
locations such as the Central African Republic, Haiti, Malaysia, Mexico, Senegal, Singapore, and the United 
States.We also found that the phylogenetic relationships of the Zika virus structural and non-structural regions 
were well resolved. Together, we hypothesized the impact that they may have in virus biology.In conclusion, 
our research provides a framework for comparative studies combining genome and transcriptome data. We are 
particularly interested in contributing to the understanding the Zika virus and Aedes interactions and 
adaptations to high temperature. 
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Abstract:  
The endemic Brazilian Enyalius is a diverse lizard genus that currently assembles 11 species mostly restricted 
to the Atlantic Forest and mesic habitats of the semiarid Caatinga, except for E. leechi restricted to the Amazon 
Forest. Karyotypes (2n=36, 12M+24m) were described for seven species with some of them presenting sex 
and B chromosomes, which may represent crucial variations to the comprehension of the chromosomal 
evolution within the genus. The most recent and comprehensive molecular study in the genus recovered its 
monophyly and revealed the presence of non-monophyletic lineages in E. catenatus and E. perditus. Here, we 
characterize the karyotype of Enyalius erythroceneus, an endangered and endemic species from Chapada 
Diamantina (Mucugê, BA), based on conventional and differential staining (Ag-NOR and C-banding), while 
discussing the chromosomal evolution in the genus. The ancestral diploid number was reconstructed 
employing the software ChromEvol version 2.0 which implements several chromosome evolutionary models 
based on a likelihood method that uses known diploid numbers and a phylogeny to track the pattern of changes 
on the number of chromosomes during evolution of lineages. Surprisingly, the karyotype of E. erythroceneus 
has 2n=46 (22M+24m) with all chromosomes acrocentric and a XY mechanism of sex determination. This 
species also presented a secondary constriction co-localized with the Ag-NORs on the distal end of the par 1, 
in contrast to all other species where it occurs on the distal region of pair 2. The 2n=36 is suggested as the 
ancestral state to all species, and it is found in most of the known species, except for E. catenatus (2n=38, 
14M+24m) and E. erythroceneus (2n=46, 22M+24m). Besides, the evolutionary model selected for our data 
assumes gains and losses of chromosomes, but our reconstruction suggests that major events of chromosomal 
evolution in Enyalius involved only gains of chromosomes, implying the occurrence of centric fissions. Future 
reconstruction analyses should add more detailed information concerning those changes involving not only 
number but also those on chromosome morphology that took place during evolution of the genus. 
Palavras-chave: Chromosomal evolution; Enyalius erythroceneus; ChromEvol; Centric fission; 
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Abstract:  
Natural hybridization in mammals occurs when individuals from different species crossbreed and produces 
fertile offspring. This phenomenon can occur when species are geographically close, and their habitats overlap. 
Hybridization can result in new genetic combinations, leading to unique characteristics in hybrids. 
Understanding natural hybridization in mammals is important for the study of evolution and genetic diversity, 
as well as for the conservation of endangered species. Manatees (Order Sirenia) are aquatic mammals that 
primarily inhabit tropical and subtropical coastal waters of the Americas, including the Amazonian manatee 
(Trichechus inunguis) and the West Indian manatee (Trichechus manatus). The estuary of the Amazon Basin 
is a sympatric region for these species, and some cases of natural hybridization between these sirenians have 
been documented. Cytogenetic studies have played an important role in the investigation of hybrid mammals, 
providing valuable information about their chromosomal structure and genetic organization. Chromosomal 
painting is a cytogenetic tool that allows the analysis of these chromosomal changes, providing crucial 
information about the stability of hybrid chromosomes, the degree of similarity to parental species, and the 
occurrence of chromosomal rearrangements. It helps to elucidate the patterns of chromosomal segregation in 
subsequent generations of hybrid mammals and contributes to the understanding of the genomic evolution of 
these animals. Therefore, we investigated the karyotype of a male hybrid manatee specimen (Poque), through 
chromosomal painting. Blood samples from this individual were collected to obtain metaphasic chromosomes, 
and then Fluorescence in situ Hybridization (FISH) was performed using whole chromosome probes from T. 
m. latirostris (TML, 2n=48) to identify homologies and chromosomal rearrangements in this specimen. The 
hybridizations showed that the karyotype of the hybrid manatee (Mhyb) with 2n=50 detected 10 homeologous 
segments, with five probes (TML 6, 8, 10, 16, and 20) hybridizing to whole autosomal chromosomes (Mhyb 
6, 8 [one of the homologous], 10, 16, 20), as well as the X and Y sex chromosomes (Mhyb X and Y), 
respectively; and one chromosome (TML 8) showed a dissociation into one of the homolgous of the pair, 
resulting in 2 acrocentric chromosomes in the specimen's karyotype. Therefore, these karyotypic analyses in 
hybrid manatees can highlight the differentiation of individuals through genomic mapping by chromosomal 
painting to characterize and assist in the identification of these manatees in the Amazon region.  
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Abstract:  
The stingless bees (Meliponini) are crucial pollinators in (sub)tropical ecosystems. Despite being closely 
related to bumblebees and honeybees, stingless bees are characterized by losing their stings and evolved unique 
defensive behaviors. The absence of this major defensive structure still raises intriguing questions, considering 
the success of these bee species as a diverse group with varied life histories, social structures, and defensive 
mechanisms. However, the genomic underpinnings of this phenotypic loss are unknown. Here we attempt to 
close this knowledge gap by sequencing and constructing 7 novel high-quality assemblies of stingless bee 
species using long reads and generating ATACseq+RNAseq data on sting (vestigial) tissues from stingless and 
bumblebees. With a focus on functionally implicated genes, we conduct comparative genomics analysis 
between bees that retained the sting phenotype (bumblebees, honeybees) and those which have lost the sting 
phenotype (stingless bees), expecting conserved regions in the genomes of the former bees, and the relaxed 
selection or loss in the latter. Our findings potentially unravel the genetic factors that contributed to the 
successful adaptation of stingless bees, including their diversified defensive strategies. Also, bring a deeper 
understanding of the evolutionary dynamics and functional significance of the loss of sting in this specific 
group of bees. 
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Abstract:  
E. edulis is a species of palm distributed throughout the Atlantic Forest and Cerrado in Brazil. Its plasticity 
allows the occurrence in environments with different biogeographical landscapes. This plasticity is believed 
to be the result of natural selection and gene flow, which allowed E. edulis to adapt to diverse environmental 
conditions, across temperature and precipitation gradients. Studies have shown that areas with more stable 
historical climates have greater genetic diversity among contemporary E. edulis populations. This study tests 
the hypothesis that areas with more stable historical climates have greater genetic diversity, and that adaptive 
selection influences the genetic structure of the species. For this, 261 individuals from 26 populations were 
genotyped, and 2227 neutral and 316 outlier SNPs were combined with ecological niche models over the past 
130,000 years to (i) describe the genetic diversity and structure of population of this species through time, (ii) 
test if adaptive selection influences this pattern, (iii) test for a correlation between genetic diversity and 
historical climate stability and geographic distance. Our results indicate that natural selection related to 
environmental stress shaped the spatial pattern of genetic diversity in E. edulis. The SNPs under selection 
showed the same pattern in structuring the populations as the neutral ones, geographically dividing the Atlantic 
Forest into north and south. Functional annotation of the SNPs under selection identified resulted in association 
with defense, stress and flowering genes. The ecological modeling results showed that the areas suitable for 
the occurrence retracted in drier periods, and there are three populations found in a region of low suitability 
for the occurrence of the species. Furthermore, the contemporary distribution of E. edulis has been relatively 
stable in the southern coastal region of Brazil. The genomic data recover a clear pattern of isolation by distance 
and resistance. This study contributed to understanding the population genetics and evolutionary history of E. 
edulis and may have important implications for its conservation and sustainable use. 
Palavras-chave: climate change; ecological modeling; Juçara; population genomics; rainforest 
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Abstract:  
Deciding on sufficient and adequate sampling size (N) can be critical for the success of experimental designs 
in population genetics, and it's a trade-off between test power and available resources limitations (time, 
reagents, personnel, etc.). It also may be important for justifying methodological sampling strategies and N 
before ethics committees and official regulating bodies. Sequential analysis provides a means for hypothesis 
testing without fixing N in advance. Instead, decision whether or not N is sufficient is carried through 
reiteration, as the samples are being collected/computed, alerting when enough data has been gathered to 
estimate a given parameter (stopping time). Salminus brasiliensis (Cuvier, 1816), is one of the most 
emblematic fish from the Neotropical region, a suitable flagship species for freshwater ecosystem conservation 
and a potential asset for aquaculture development in South America, occurring in five countries. We here use 
a microsatellite locus to demonstrate the usefulness of a sequential Bayesian analysis for testing Hardy-
Weinberg proportions in population genetics, in fisheries and hatchery management, for threatened freshwater 
migratory species. We chose one hypervariable locus, Sbra12, with seven different observed alleles, previously 
genotyped on a sample of 56 S. brasiliensis individuals, from a major environmental hatchery station (Volta 
Grande, MG), aimed at mitigating environmental impacts from the hydropower sector over migratory 
freshwater fish, in the Grande River, MG, Brazil. We computed the multinomial likelihood and used a Dirichlet 
distribution as the conjugate prior distribution, in which all parameters were equal to 1 and with a cost of 0.001. 
The sequential Bayesian estimates for the seven allele frequencies were 0.0185; 0.1297; 0.4630; 0.2407; 
0.0926; 0.0556; and 0, respectively. Out of the 28 possible genotypes, the 10 non-zero sequential Bayesian 
estimates for genotype frequencies ranged from 0.04 to 0.26. The proceeding stopped with N=27 fish. With 
this stopping criterion, by the chi-square test at 5% significance, the genotype proportions show accordance 
with Hardy-Weinberg expectations (χ2

calc=1.19; χ2
tab=32.67; df=21). Thus, only 48% of the original N would 

be sufficient to estimate these parameters with confidence in a locus with such diversity profile. This approach 
is currently being augmented and suited for multiple microsatellite loci in order to access variation and the 
limits for these analyses in genetic variability estimates, on populations of migratory fish of 
socioenvironmental importance. It can help guiding future population genetics sampling designs, in a 
controlled and sound manner, and improving efficiency in routine genetic testing of fish stocks. This work 
shows it is possible to successfully applying this method in hypervariable DNA markers, such as 
microsatellites, and it will very likely find application in other organisms of interest, as well. 
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Support / Acknowledgment  
CNPq, CAPES, FAPEMIG and CEMIG. 

 

729

GENÉTICA 
EVOLUTIVA



UNVEILING THE DYNAMICS OF GENE FAMILY EXPANSION: INSIGHTS FROM 
PSEUDOGENES, PARALOGUES, AND TRANSPOSABLE ELEMENTS ACROSS 
DIVERSE ORGANISMS 

 
Gabriela Procopio Leite 1; Beatriz Mello Carvalho 2; Carlos Eduardo Guerra Schrago 2 
1. Rua Prof. Rodolpho Paulo Rocco, 255 - Cidade Universitária, Rio de Janeiro. Universidade Federal do Rio de 
Janeiro; 2. Rua Prof. Rodolpho Paulo Rocco, 255 - Cidade Universitária, Rio de Janeiro. Universidade Federal do Rio 
de Janeiro 

 
Abstract:  
Gene families play a crucial role in the evolutionary history of organisms, as they can promote lineage 
differentiation. Duplications are the main factor responsible for their expansion, providing the raw material for 
the evolutionary process. Although gene expansions are commonly associated with adaptive traits, it is crucial 
to consider that, when the gene family was primarily originated via tandem duplication, the rate of this event 
is impacted by the presence of some transposable elements, implying that some genomic regions are more 
prone to duplicate. In human populations, Nozawa (2007) observed that the numbers of non-functional copies 
(pseudogenes) were as numerous as the functional copies for the olfactory receptors (OR) family. Hence, the 
chance that a newly created copy will become functional is similar to its probability to degenerate, suggesting 
that copy number variation may be fundamentally random. In such cases, gene family expansion may result 
from the interaction between mutation (duplication), purifying selection, and demography. We aim to verify 
the extent to which gene family expansions are mostly non-adaptive, following birth-and-death process. We 
analyzed the pseudogenization rate per gene in C. elegans, D. melanogaster, M. musculus, and H. sapiens. 
When investigating whether there was an association between the number of pseudogenes and the number of 
paralogues for humans, we observed that genes with fewer paralogues (< 5) varied significantly in their 
pseudogenization rate. We also failed to recover a correlation between the number of transposable elements 
and the number of paralogues. 
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Abstract:  
Loricaria Linnaeus, 1758 (Siluriformes, Loricariidae), is a genus of freshwater fish widely distributed 
throughout the South American continent. The species within this group exhibit highly similar morphological 
characteristics, highlighting their significant taxonomic complexity. Loricaria simillima Regan, 1904, 
commonly known as the butterfly pleco, is extensively used in the aquarium trade and can reach up to 18 
centimeters in length. This species displays peaceful behavior and primarily feeds on small invertebrates, 
although it has an omnivorous diet. Additionally, they are found in a wide variety of habitats. L. simillima 
exhibits high morphological similarity with its congeners and has a broad distribution within the Paraguay 
River basin, which raises discussions about taxonomic uncertainties within the group. In this regard, combining 
morphological data with data derived from molecular markers can be useful in the identification and 
differentiation of cryptic species. Therefore, this study aimed to analyze whether the species initially identified 
based on morphology as L. simillima belongs to a single molecular taxonomic unit, using species delimitation 
analyses (coalescence and genetic distance) based on DNA barcoding methodology. Fourteen specimens 
previously identified as L. simillima, collected from five different locations in the Paraguay River basin, were 
analyzed. Additionally, an individual of the species Sturisoma sp. was used as an outgroup. The sequences 
were obtained through saline DNA extraction, PCR amplification of the Cytochrome Oxidase subunit I gene, 
and subsequent sequencing. The sequences were edited, and their alignment consisted of 580 base pairs. Based 
on the analyses using the Neighbor-joining algorithm combined with two different species delimitation 
methods (ASAP and GMYC), it was possible to observe the existence of two Molecular Taxonomic Units 
(MOTUs) within the sampled dataset, corroborated by all three analyses, demonstrating that the species 
morphologically identified as Loricaria simillima corresponds to more than one MOTU. The inter-specific 
genetic distance (Kimura-2-parameter) between the two MOTUs of L. simillima was 7.77%, exceeding the 
Optimal Threshold calculated for this dataset, which was 4%. Cryptic species are classified as a single nominal 
species because they are, at least superficially, morphologically indistinguishable, as is the case with L. 
simillima. In this regard, the use of molecular markers can aid in understanding the taxonomic status of a 
species and its evolutionary relationships, with the aim of studying and conserving them. Therefore, further 
detailed studies associating other genes with morphological data may contribute to understanding the true 
diversity of this species in the upper portions of the Paraguay River basin. 
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Abstract:  
Peroxiredoxins are a group of antioxidant enzymes that play a crucial role in removing reactive oxygen species 
(ROS), including hydrogen peroxide, which is generated during cellular metabolism. In conditions such as 
ischemia and reperfusion, where there is a sudden increase in oxygen levels, ROS production is heightened. 
This scenario occurs after diving periods of aquatic mammals, including cetaceans, pinnipeds and sirenians, 
when oxygen stores become depleted due to prolonged submersion. In such circumstances, peroxiredoxins are 
essential for regulating metabolism and preventing oxidative damage. Previous studies have demonstrated the 
activation of peroxiredoxins enzymes in the tissues of aquatic mammals, and an increase in the number of gene 
copies has been observed in certain whale species. Thus, our objective was to investigate the patterns of gene 
expansion within the peroxiredoxin gene family among aquatic mammalian species. Accordingly, we 
employed the OrthoFinder to identify the orthologs and paralogs, examining the gene duplication patterns 
across species. Additionally, we used the CAFE5 software to analyze gene family size accounting for their 
phylogenetic background. Furthermore, we used MCScan to map the gene regions, enabling a better 
understanding of their arrangement and genomic topology. We found that most subtypes of peroxiredoxins are 
characterized by single-copy genes with minimal missing data, PRDX1, the most highly expressed subtype 
found in both the nucleus and cytoplasm, exhibits an increase in gene copies in aquatic mammals, particularly 
in pinnipeds. For instance, the California Sea Lion possesses up to 14 copies of PRDX1, where most of them 
are incomplete. These results suggest gene duplications specific to pinnipeds, spanning from ancestral 
duplications to lineage-specific events.  
Palavras-chave: Molecular evolution; Oxidative stress; Aquatic mammals; Peroxiredoxins; Antioxidant 
enzyme 
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Abstract:  
Three species from the Drosophila elliptica subgroup (saltans group) were studied as to biological and 
genetical traits: D. emarginata, D. neoelliptica and D. neosaltans. From the last species, two strains were 
available. All of them have a rare and notable feature in common: aedeagus gigantism. The lack of studies for 
this subgroup and the presence of aedeagus with unusual sizes, not yet observed for other species of the 
Drosophilidae family motivated the present study, including the following biological and genetic 
characteristics: to evaluate the life history and reproductive barriers of the species D. emarginata, D. 
neoelliptica and D. neosaltans (2 strains). The life history parameters investigated were courtship and 
copulation time, fecundity, fertility, developmental time and longevity. The reproductive barriers were tested 
through intercrosses between species in both directions; individual measurements of males and females of the 
thorax, wing, aedeagus and ovipositors for the morphometric and allometry analysis were made. The statistical 
analyzes were performed in Graphpad Prism 8.0 and static allometry graphics in the R program. The mean 
courtship time of the species of the elliptica subgroup studied was longer than for most of the Neotropical 
species already evaluated in the literature and similar to the species of the saltans group to which they belong. 
The results for biological traits showed that D. neosaltans differed significantly from the other two species, 
for average time of copulation, for fertility and fecundity. D. neoelliptica presented average development time 
slightly longer than for the other species and significant difference in longevity between female and male. In 
the results of the reproductive barrier carried out, no copulation in the intercrosses, not even the presence of 
spermatozoa in the spermathecae of the females and no progeny was observed. The size of the aedeagus 
differed significantly among the species studied, which did not occur with the size of the ovipositor. The ratio 
of the size of the aedeagus, which is almost 1/2 of the size of the male's body, mainly in D. emarginata, is not 
pattern common among species of the Drosophilidae family, which generally have a proportional ratio. The 
observation of a high coefficient of variation (CV) for the aedeagus of D. emarginata and D. neoelliptica is 
suggestive of sexual selection in the evolution of this organ. 
Palavras-chave: Bionomy; Reproductive isolation; Phallic gigantism; Genitalia evolution; Static allometry 
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Abstract:  
Bearded capuchin monkeys (Sapajus libidinosus) are found in four Brazilian biomes (Amazon, Cerrado, 
Caatinga, and Atlantic Forest). Individuals from the two driest biomes often use tools, and the population 
studied by us from the Serra da Capivara National Park (SCNP) in the Caatinga biome is particularly 
fascinating because it is the most skilled in stone-tool use after humans. This species is currently listed as Near 
Threatened, and the Caatinga has been substantially degraded over the past years due to land use and 
urbanization, threatening this vigorous primate culture. This study aimed to understand the current and 
historical demography of S. libidinosus in the Caatinga during the establishment of this biome and today. We 
sequenced Cytochrome B (CytB) from the feces of 61 bearded capuchins from a population of the SCNP, 
another from Ubajara National Park (UNP), and retrieved five sequences from Genbank. We performed 
diversity and genetic structure analyzes and Bayesian analyses in different software to estimate demographic 
fluctuations and effective population size (Ne) of the bearded capuchin monkeys from the Caatinga. We also 
compared eight different historical scenarios of population growth, contraction, and stability using 
Approximate Bayesian Computation (ABC). Preliminary results indicate that the haplotype diversity of these 
capuchins is relatively low (0.5604 ± 0.0626), with only seven different CytB haplotypes. In addition, the 
SCNP and UNP subpopulations showed a considerable genetic distance (FST = 0.69390, p-value = 
0.00000±0.00000), indicating a deep divergence time and/or strong drift. The network analysis showed that 
only one haplotype is shared between the three different subpopulations, suggesting a potential ancestral 
haplotype and that the population from SCNP was founded by a few females or related females. Moreover, 
using Bayesian Skyline Plot (BSP), we captured a tendency of population expansion during the Holocene in 
the last 10,000 years, with a median value of current Ne = 21,791 individuals, and a wide 95% High Posterior 
Density (HPD) interval (1,709 - 226,334). Based on the LAMARC software estimate, current Ne = 14,550 
individuals, with a stricter interval (95% CI, 5,783 - 30,350). Considering all tested scenarios, using the "BSP 
model" (BS) and "LAMARC model" (LS), a population expansion in the Holocene and the LS model were 
favored. Comparing only BS and LS population growth scenarios, ABC analysis selected the LS model by 
85% in logistic regression analysis, with a current Ne = 21,800 individuals [HPD 95%, 11,800 - 29,400] and 
an ancestral Ne = 12,900 individuals [95% HPD, 6,320 - 24,100], showing a population expansion of 
approximately 70% in the last ~3,3 thousand years. These results may show that, despite the emergence of the 
Caatinga in the middle Holocene, which brought a drier and more hostile environment for mammals in general, 
the population size was not significantly impacted. One possible explanation is that the ability to use stone 
tools in a variety of ways may have helped this species to better survive climate change and food scarcity. 
Finally, future studies should use a multi-loci analysis to capture more nuanced demographic fluctuations. 
Palavras-chave: capuchin monkey; evolutionary history; tool use; approximate bayesian computation; 
population genetics 
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Abstract:  
In insects, the mitochondrial genome is characterized as a circular double strand varying in size from 13 to 18 
kb, carrying a total of 37 genes, of which 13 are protein coding genes (PCGs), 22 tRNAs and 2 rRNA subunits. 
In the superorder Paraneoptera, consisting of the orders Thysanoptera, Psocoptera, Phthiraptera and Hemiptera, 
fragmentation of mtDNA forming minicircles was observed in all taxonomic groups except Hemiptera. The 
aim of the present study was to assemble new mitogenomes associated with Paraneoptera species and to draw 
new conclusions about the current state of phylogenetic relationships in the Paraneoptera group. The scope of 
the project was limited to assembling the mitogenomes of species in the groups Psocodea (Psocoptera and 
Phthiraptera) and Thysanoptera for which these sequences assembly and annotation are not publicly available. 
Raw data were obtained from the Sequence Read Archives database at the National Center for Biotechnology 
Information. To detect mitogenome fragmentation events, assembly attempts were performed 13 times using 
all mitochondrial PCGs as seeds for each species using NOVOPlasty 4.3.1 software. When necessary, an 
alignment of the reads against the circularized contigs was performed as a quality check to verify doubtful 
positions using the Bowtie2 software. Gene prediction annotations were performed using the MITOS2 web 
server. PCGs were manually checked based on alignment against a reference genome and the annotations were 
verified using BLAST searches against the NCBI database. A total of 66 Paraneoptera species were included 
in the phylogenetic analysis, with four Hemiptera species used as outgroups. The amino acid sequences of 
each PCG were aligned using MAFFT under the L-INS-i strategy, which was used to perform a codon 
alignment using Pal2nal software. Poorly aligned positions were trimmed using TrimAl and phylogenetic 
reconstruction was performed by maximum likelihood (ML) using IQtree with 1,000 bootstrap replicates. 
Circularized assemblies of two species of the Phthiraptera: Physconelloides robbinsi (Philopteridae) and 
Ricinus sp. (Ricinidae) and one species of Psocoptera: Valenzuela flavidus (Caeciliusidae), comprising 
genomes of 14kb (GC= 31.2%), 13kb (GC= 28.4%) and 16kb (GC= 22.3%), respectively, were obtained from 
the assembly attempts. The mitogenome lengths and composition obtained in the new species were similar to 
previously published mitogenome data, with the exception of Ricinus sp. which had 19 tRNAs. It is noteworthy 
that no fragmented genomes were obtained in our assemblies, showing that the proposal of new methodologies 
for the assembly and annotation of this type of data should be encouraged. ML analysis revealed a 
configuration in which the newly assembled species were nested in expected branches. The general tree 
topology confirmed previous studies showing that Psocoptera may be a paraphyletic group. The present study 
assembled and annotated three new mitogenomes, contributing to the current state of mitochondrial 
characterisation of the Paraneoptera group. 
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Abstract:  
The Cichlidae family, belonging to the order Cichliformes, is considered the fourth largest family of fish, 
belonging to the subphylum Vertebrata, one of the largest groups of freshwater fish. Cichlids have been widely 
used as models in evolutionary studies due to their unique characteristics and diversity. These fish have a 
remarkable ability to adapt to different aquatic environments, which resulted in a wide variety of shapes, colors 
and behaviors. Furthermore, their rapid adaptive radiation makes cichlids an interesting group to investigate 
evolutionary processes. Repetitive DNAs are segments of DNA that occur in multiple copies in the genome 
and can be found dispersed or clustered. They play important roles in the structural and functional organization 
of the genome, participating in processes such as genetic recombination, gene expression and DNA replication. 
The objective of the present work was to identify and comparatively analyze the physical location of repetitive 
DNAs in the karyotype of two populations of the cichlid Geophagus altifrons (one juvenile specimen 
representing each population), from the Tocantins River (TR) (5° 19' 49.98" S, 49° 4' 17.28" W) and Caeté 
River (CR) (1° 4' 2.88" S, 46° 45' 22.32" W), located in northern Brazil. The cytological preparations were 
subjected to conventional staining to identify the diploid number (2n), fundamental number (FN) and 
karyotypic formula (KF). To locate the sequences, Fluorescence in situ Hybridization (FISH) was performed 
using 18S rDNA, 5S rDNA and telomeric sequences (TTAGGG)n probes. The results showed that Geophagus 
altifrons presented 2n=48, FN= 52 and KF=4m/sm + 44st/a in both populations. The 18S rDNA in situ 
hybridizations showed that, in both populations, this sequence is in the secondary constriction present in the 
interstitial region of pair 2p. In the CR population, a great disparity was observed in the 18S rDNA signal 
intensity between the homologues, which it may have been generated by a difference in the number of copies 
of ribosomal genes in the homologues due to a meiotic unequal crossover, homologous recombination, or 
tandem duplication of ribosomal genes. Telomeric sequences were evidenced in the terminal region of all 
chromosomes in both populations, in addition to an interstitial telomeric sequence in the 18S rDNA carrier 
pair in CR, indicating the occurrence of rearrangements in this chromosome pair. The 5S rDNA marked, in 
both populations, the interstitial region of pair 5q. The marking of the 5S rDNA in a single acrocentric pair is 
a highly conserved characteristic in Cichlidae. Identifying cytogenetic patterns in populations of the same 
species plays a crucial role in understanding genetic diversity and detecting ongoing evolutionary processes 
such as speciation. Cytogenetic differences between populations can be indicative of reproductive isolation, 
genetic divergence, and localized adaptation. Variations in the number, structure or arrangement of 
chromosomes may reflect genetic barriers that are developing between populations, indicating potential 
evolutionary divergence and the formation of new species. Therefore, the investigation of cytogenetic patterns 
is a valuable tool for understanding evolutionary dynamics and speciation. Therefore, the investigation of 
cytogenetic patterns in Geophagus altifrons is a valuable tool for understanding evolutionary dynamics and 
possible ongoing speciation process in this taxon. 
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Abstract:  
Drosophila willistoni is a dipteran used for decades as a model organism for studying the evolution of the 
neotropical fauna, especially related to chromosomal polymorphisms. To date, more than fifty different 
chromosomal rearrangements were described in natural populations. Such genomic variability is often related 
to the presence or activity of transposable elements (TEs). Here, we performed a comparative analysis on the 
repeatome of nine lineages of D. willistoni, representing populations throughout its geographical distribution. 
Six of these (COR and SG12.00, Uruguay; MEX, Mexico; and GRA, JOI, and WIP4, Brazil) had their genome 
newly sequenced under a short read, paired-end approach. Additionally, raw data of whole genome sequencing 
were obtained for three other lineages (Gd-H4, Caribbean islands; W00, Nicaragua; and LG3, Uruguay) from 
the SRA archive in NCBI. Raw reads were filtered with fastp, keeping only reads with 150 base pairs in length 
and containing no N base. To evaluate the population structure of these lineages, the reads were aligned to the 
reference genome of D. willistoni by calling genetic variants and employing these to perform a principal 
component analysis. The reads were further subsampled to represent a ~1X coverage, considering a genome 
size of 200 megabases. The subsampled datasets were input into RepeatExplorer2 to perform two analyses: 
the first, each sample was input separately to assemble contigs of repetitive elements, which were used for 
constructing TEs landscapes with RepeatMasker; and the second, all samples were concatenated to perform a 
comparative analysis, from which the proportions of repetitive elements in each sample were obtained. Around 
8.3 million single nucleotide polymorphisms were detected and employed for the population analysis. Two 
main clusters were plotted: the first with Gd-H4, LG3, MEX and W00, the "northern populations", except for 
LG3; and the second with COR, GRA, and JOI, the "southern populations". The lineage SG12.00 was placed 
between these two, while WIP4 was placed in the extreme of both axes. These results suggest there are some 
levels of gene flow between north and south, and isolation of eastern populations. The northern cluster (i.e., 
34.5% for W00) and LG3 (37.8%) contained the highest proportions of repetitive elements (REs); while 
SG12.00 (20.4%) and WIP4 (26.5%) harbored the lowest fractions. The southern cluster presented 
intermediate values (i.e., 27.4% for JOI and 28.2% for COR). Retrotransposons are the main responsible for 
these variations, ranging from 15.3% (LTR order) and 7.5% (LINE order) in LG3, to 7.7% and 3.9% in 
SG12.00, respectively. Retrotransposons were also the main Class to present zero levels of Kimura substitution 
in the landscapes, suggesting a recent activity in these populations of D. willistoni. Interestingly, SG12.00 
presented the lowest fraction of REs, but a high proportion of putative active TEs (~9%), only behind MEX 
(~11%). Our results confirm the latitudinal difference in the repeatome of D. willistoni, suggested by previous 
studies.  
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Abstract:  
In the Late Pleistocene, the Dire wolf (Aenocyon dirus) roamed the lands of America until the end of the 
Pleistocene, when, like many megafauna species, it went extinct in the Early Holocene. Dire wolves were 
depicted as a bigger version of the gray wolf (Canis lupus), due to morphological similarities, and, until 
recently, were classified as species of the Canis genus. However, DNA extracted from fossil specimens 
significantly improved the resolution of Canina phylogeny, suggesting that the dire wolf was from a different 
lineage, the first of Canina to diverge, which led to a taxonomic change that moved the dire wolf from Canis 
to Aenocyon. However, in this work, they were not able to recover the complete mitochondrial genome of the 
dire wolf. Considering the relevance of mitochondrial DNA in the reconstruction of phylogenies, we aimed to 
assemble the complete mitochondrial genome of the dire wolf and to recover the phylogeny of Canina, 
sampling all species of the group. Using the recently generated DNA-Seq libraries of A. dirus, publicly 
available in the NCBI's Sequence Read Archive (SRA) database, we assembled the complete mitochondrial 
genome of the dire wolf with GetOrganelle assembler, while the annotation was conducted with MitoZ. The 
phylogenetic inference was conducted using the 13 protein-coding genes of the mitochondrial genome of all 
species of Canina, including the one assembled in this study, and 6 species of Urocyon, assigned as the 
outgroup. Each gene dataset was aligned with MAFFT, manually curated, and then concatenated and 
partitioned with Concatenator. The phylogenetic inference was conducted with IQ-TREE, under the Maximum 
Likelihood (ML) method. Best-fit models were tested for each gene partition with ModelFinder within IQ-
TREE, and 10,000 Ultrafast bootstrap replicates were used to estimate branch support. The circularized 
mitochondrial genome of A. dirus had a length of 16,476 base pairs (bp). Thirty-seven genes were annotated, 
including 13 protein-coding genes, 22 transfer RNAs, two ribosomal RNAs and one non-coding region (control 
region). The number of genes and the gene arrangement observed are common features found in other Canidae 
species, as well as in most vertebrates. Regarding the phylogenetic relationships in Canina, we recovered the 
dire wolf as a sister group of Lupulella adusta. This result contradicts the recent phylogeny, based on nuclear 
DNA, which recovered A. dirus as the first lineage of Canina to diverge. Our reconstructed phylogeny also 
disagrees with the monophyly of Lupulella, suggesting a group consisting of Lycaon pictus, A. dirus and L. 
adusta, while Lupulella mesomelas was recovered as a sister group of the Canis clade. The differences between 
mitochondrial and nuclear phylogenies strengthen the hypothesis of a complex evolutionary history of Canina, 
known to have a history of hybridism. Overall, we described the complete mitochondrial genome of the dire 
wolf, a species extinct for more than 10,000 years, which allowed us to investigate the phylogenetic 
relationships of Canina. This data will also be helpful in deeper investigations of the Canina evolutionary 
history. 
Palavras-chave: evolutionary history; paleogenomics; phylogenetics; megafuna; mtDNA 
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Abstract:  
Previous studies have shown that some insects require arginine in their diet because they appear to have lost 
the ability to synthesize this amino acid. However, as some of these insects retain arginase and are then able 
to produce ornithine, which is not used to synthesize arginine or urea, it is proposed that their arginase has a 
catabolic role. To analyze whether these observations are widespread among insects, we analyzed the 
conservation of genes involved in arginine metabolism in the genomes of 170 insect species from 11 orders. 
The genomes analyzed were obtained from the public databases and were selected based on their completeness 
and taxonomic representation. The annotated protein sequences for each selected genome were classified into 
orthologous groups (OGs) using OrthoFinder. Fifteen enzymes described in the KEGG Ortholog Database 
(KO) for the arginine biosynthesis pathway in at least one insect species were analyzed. All sequences available 
on KEGG for each KO were used as queries in a BLASTp search against the protein sequences annotated for 
our target genomes. The OGs containing the proteins annotated by the BLASTp search for each KO were 
analyzed for their presence in all taxonomic orders analyzed. A total of eight enzymes were included in OGs 
with at least one representative from each insect taxonomic order: glutamate dehydrogenase (GLUD1_2, 
K00261), alanine transaminase (ALT, K00814), glutamine synthetase (GLUL, K01915), aspartate 
aminotransferase (GOT1, K14454/ GOT2, K14455) and aminoacylase (ACY1, K14677) were found in all 
species analyzed and nitric oxide synthase (NOS1, K13240) and arginase (arg, K01476) in 99. 33% and 
87.33% of the analyzed species, respectively. Four enzymes correspond to OGs that are absent in more than 
one order: ornithine carbamoyltransferase (OTC, K00611, absent in Hymenoptera, Neuroptera and 
Orthoptera), glutaminase (GLS, K01425, absent in Neuroptera and Phthiraptera), and argininosuccinate lyase 
(ASL, K01755) and argininosuccinate synthase (ASS1, K01940), which are both absent in Thysanoptera, 
Odonata and Phthiraptera. However, it is noteworthy that although the OTC gene has appeared in other 
taxonomic orders, it seems to be conserved in only a few of them, demonstrating the absence of the complete 
urea cycle in most of the insects analyzed. Among the orders, Hemiptera showed the highest number of gene 
losses in the different species analyzed, with five OGs present in only a few species: OTC, GLS, arg, ASL and 
ASS1. In Hymenoptera, ASL and ASS1 were also observed in only a few species (27 and 33 of 56 species, 
respectively). The concomitant loss of ASL and ASS1 genes observed in some Hymenoptera and Hemiptera 
species, as well as in the analyzed Thysanoptera, Odonata and Phthiraptera species, shows that these insects 
may have lost their ability to convert L-aspartate + L-citruline into L-arginine + fumarate. Our results show a 
diverse composition on the enzymes composing the arginine biosynthesis in insects, highlighting the absence 
of a complete urea cycle in most insects and other partial losses in several taxonomic groups, particularly in 
Hemiptera. The correlation between these events and the biological aspects of these groups will be further 
investigated. 
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Abstract:  
Historically, the identification of eggs and fish larvae has always relied on morphology-based identification 
methods and the use of identification guides. However, this method is not error-free, and the availability of 
identification guides is very limited. The DNA Barcode technique has proven to be a fast and effective method 
for identifying eggs and fish larvae. By analyzing the sequencing of the COI gene (cytochrome c oxidase), 
which is the most commonly used molecular marker in fish, it is possible to accurately identify and distinguish 
between species. The objective of this study is to evaluate the efficiency of the DNA Barcode method in the 
identification of fish larvae found in the Northern Brazilian Continental Shelf. Parte superior do formulário 
The area of study is located in Northen Brazilian Continental Shelf and were analyzed 12 collection stations. 
The larvae were collected between September and October 2021 and are part of cooperative Project French-
Brazilian Amazon Shelf Mixing and its impacts in the ecosystems - AMAZOMIX. The samples were collected 
on board French research ship Antares, used a Multinet Midi multiple sampler. The samples were preserved 
in alcohol 99% and refrigerated. The presente study used 17 fish larvae. For extraction of DNA used extraction 
kit PureLink. Um fragment of approximately 650 pairs of bases from the mitochondrial gene COI was 
amplified using a par of primers developed by Ward (2005) FishR1 and FishR1. The Polymerase Chain 
Reaction (PCR) was done a mix containing 10,5 µl of ultra pure water; 12,5 µl de Mastermix; 0,5 µl of each 
primer and 1 µl of the DNA template. The program use was: 94 °C for 4 min; 35 cycles of 94 °C- 40s; 51°C -
1 min (annealing); 72°C -1 min 30s and 72°C- 10 min, finalizing with cooling at 4 °C. The result f the 
amplification was observed in 1% agarose gel. The purification was done using ExoSAP-IT® PCR Product 
Cleanup Kit (GE Life sciences) in a mix contaiging 2,5 µl PCR and 1 µl of ExoSoap. The sequencing reactions 
were run using the Big Dye Terminator v3.1 cycle sequencing kit (Applied Biosystems, USA) and sequecend 
in na ABI 3100 genetic analyzer (Appplied Biosystem). The sequences were aligned in the BioEdit software 
(Hall, 1999). The consensus sequences of each specimen was compared with the barcode sequences that 
already existed in the data banks of the Barcode of Life Data Systems- BOLD and with the Nucleotidae BLAST 
(GenBakn - NCBI) tool for the analysis of similarity and identification of the species. Out of the 17 fish larvae 
analyzed using DNA Barcode, 12 were identified at the species level, while 5 were identified at the genus 
level, belonging to 13 different families. Despite the limited sample size, the pioneering use of the DNA 
Barcode technique in the Northern Brazilian Continental Shelf demonstrated the effectiveness of fish larvae 
identification in the region. The phylogenetic analysis will be conducted to further deepen the present study. 
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Abstract:  
In 2015, ICMBio's Abrolhos PARNA team started a conservation monitoring program for a population of 
loggerheads (Caretta caretta) that nest in Abrolhos. In partnership with our team (LBEM-UFMG), we 
identified the existence of some F1 breeding hybrids Eretmochelys imbricata x Caretta caretta (EixCc). 
Furthermore, lower fitness has been described for nesting offspring of F1 hybrid females compared to the 
offspring of the parental species, suggesting the occurrence of inbreeding depression that may lead to a local 
population decline. In fact, this is the third breeding population in Brazil with hybrid breeding females in high 
frequency (<20%), a regional phenomenon not observed in such high frequency worldwide. Our objective is 
to investigate the reproductive behavior of this island nesting population composed of "pure" bighead hybrid 
females and Ei x Cc hybrid females, making a genetic characterization of the respective parental contributions 
in their offspring regarding hypotheses of promiscuous choice of sea turtle hybrids. This occurs through 
molecular markers identified as specific species that in heterozygosis demonstrate the existence of hybrids. In 
the study, four anonymous nuclear markers and more than 140 individuals of Cc, Ei and Cc x Ei were analyzed. 
These individuals are deposited in the collection of CCT- UFMG. We hope to quantify the relative impact of 
mate choice patterns between hybrid and non-hybrid females nesting on Abrolhos beaches, which is important 
information for local conservation policies for them and their parental species. Second-generation hybrids and 
hybrid males were identified, as well as multiple paternity of different species in the same nest.A new species-
specific marker was identified for locus 76958 (anonymous), with identification power similar to that identified 
in the others previously described. There is evidence of hybrids spawning in Abrolhos and F2 offspring of 
different paternities in this locality, as well as the existence of hybrid males backcrossed with hybrid females 
and females crossing with both parental species. Multiple paternity was identified for this population, as well 
as the possibility of adult hybrid males. (FAPEMIG) 
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Abstract:  
Speciation processes in the marine environment are often directly associated with vicariant events. In the case 
of loliginid squids (Cephalopoda: Loliginidae), these processes have been increasingly elucidated in recent 
years with the development of molecular technologies and increased sampling in poorly studied geographical 
regions, revealing a high incidence of cryptic speciation. Doryteuthis pealeii is a commercially important squid 
species for North Atlantic fisheries that has, the second broadest geographic distribution in this genus. This 
study aimed to investigate the evolutionary history of this species and which biogeographic events may have 
influenced its diversification by assessing mitochondrial and nuclear markers. D. pealeii samples were 
collected in the Western Atlantic from 2009 to 2014, totaling 40 individuals from the southwestern Atlantic 
(34), the Gulf of Mexico (4) and the Western North Atlantic (2). We used two datasets, the first with three 
genes concatenated, being two mithocondrial (16S rDNA and COI) and one nuclear (Rhodopsin), the second 
with only COI fragments for populations analysis. Further, a species tree was estimated using *BEAST. 
Moreover, the divergence times between D. pealeii lineages were estimated using the BEAST 2.5 software, 
employing the partitions of the three genes. The HKY+I+G (rrnL, cox1) and TrNef+I+G (Rhodopsin) models 
were indicated as optimal. We used RASP 4 (Yu, Blair, He, 2020) for biogeographic ancestral area 
reconstruction employing the Bayesian Binary Method (BBM) using the TMRCA tree generated previously 
with concatenated dataset was used as a guide for RASP 4 analysis. We performed three different species 
delimitation methods using COI dataset: single- and multiple-threshold Generalized Mixed Yule Coalescent 
(s-GMYC and m-GMYC, Bayesian Poisson tree process (bPTP) (Zhang, Kapli, Pavlidis, Stamatakis, 2013) 
and Automatic Barcode Gap Discovery (ABGD). Our findings indicate that two previously detected lineages 
diverged from one another ~8 million years, compatible with the formation of the Caribbean and the 
establishment of the Amazon plume. Furthermore, separation between a North Atlantic and a Gulf of Mexico 
lineages during the Pleistocene period was noted. The inadequate classification of this cryptic diversity may 
have negative implications for the development of effective conservation and fisheries measures 
Palavras-chave: Blue Amazon; Cephalopoda; Phylogeography; ;  
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Abstract:  
In the Carajás National Forest (FNC) the caves are surrounded by the dense physiognomy of the canga 
vegetation, promoting them as the main stable shelter for bats. The species Furipterus horrens and Natalus 
macrourus are currently classified as vulnerable on the list of endangered species in Brazil and both are 
essentially cave dwellers. Since the natural cavities of the FNC are home to species of great importance, 
knowledge of chromosomal diversity can be a useful tool to contribute to the systematics and taxonomy of 
bats threatened with extinction. The present work aims to describe cytogenetically the species F. horrens and 
N. macrourus from five natural cavities of the FNC. The results will allow the characterization and comparative 
chromosomal analysis of the collected taxa, and may contribute to decision-making on the management of the 
region, from the point of view of biodiversity conservation. Five specimens of N. macrourus (two males and 
three females) and two of F. horrens (two females) were collected from hard traps at the cave entrance. 
Whenever possible, one specimen of each sex was collected to verify the presence of different sex 
determination chromosomal systems. Preparations were obtained from bone marrow cells after in vivo 
treatment with colchicine and through primary culture of fibroblasts. Metaphase cells were analyzed by 
conventional Giemsa staining, G and C banding, and FISH (Fluorescence In Situ Hybridization) with telomeric 
and 18S rDNA probes to compare chromosomal features. Karyotypes of Furipterus horrens and Natalus 
macrourus were compared with data described in the literature. The karyotype of the first specimen of 
Furipterus horrens shows 2n=34, FN=60, composed of 14 pairs of meta/submetacentric chromosomes and 
two pairs of acrocentric chromosomes; the X is mid-sized submetacentric. The karyotype of the second 
specimen of this species shows 2n=36, NF=60, composed of 13 pairs of meta/submetacentric chromosomes, 
two pairs of acrocentric chromosomes and two pairs of telocentric chromosomes; X is medium-sized 
submetacentric. The Natalus macrourus specimens presented 2n=36, FN=56, with 10 pairs 
meta/submetacentric chromosomes and 7 pairs acrocentric chromosomes; the chromosome X is 
submetacentric and Y is small acrocentric. Interstitial telomeric sequences were found in pair five of the 
karyotype of N. macrourus. The cytogenetic variability in F. horrens occurring in sympatry (2n=34 and 2n=36) 
observed in the south caves indicates the occurrence of a structural rearrangement of the centric fission type, 
which could be explained by an exploration of a new niche, isolating part of the population. The interstitial 
telomeric sequences observed in N. macrourus may be evidence of fragile sites for chromosomal breaks. These 
findings may be helpful to support conservation guidelines, and for the knowledge of these species 
biodiversity, evolutionary history, and genome sequencing efforts.  
Palavras-chave: endangered species; Karyotype; Cytotaxonomy; ;  
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Abstract:  
Sturgeons represent a very interesting vertebrate group, due to its basal position in the fish evolutionary tree. 
One of the most intriguing features of this group is related to its very slow protein evolution rate, which lead 
some authors to say that sturgeons seem to be frozen in time, such as the coelacanth. In this context, we were 
interested in investigating one of the most dynamic types of DNA sequences, the satellite DNAs (satDNAs), 
to test whether slow rates of evolution are restricted to single-copy genes or also extend to their repetitive DNA 
content. Here, we characterized the satellitomes of Acipenser sinensis and Acipenser oxyrinchus and compared 
both satellitomes. For this, we used the TAndem REpeat ANalyzer (TAREAN) pipeline to isolate putative 
satDNA families in each species separately. Then, we used the RepeatMasker to search for similarities in and 
between catalogues and to calculate abundance and divergence, respectively, in short-reads libraries publicly 
available in Sequence Read Archive (SRA). For A. sinensis we characterized 53 satDNA families, with the 
monomer ranging from 18 to 1488, with a mean of 97 base pair, the A + T mean content is 48%, their 
abundance comprises 0,02% of the genome and the presence of 7 Super Families (SF). In the A. oxyrinchus 
satellitome we characterized 34 satDNA families, with the monomer ranging from 17 to 4200, with a mean of 
328 base pair, the A + T mean content is 52%, their abundance comprises 0,04% of the genome and the 
presence of two SF. After comparing both catalogues, we found 5 shared satDNA families, with two satDNAs 
belonging to the same superfamily (72% and 77% of similarity) and three highly conserved satDNAs (> 80% 
of similarity). Our results indicate that satellite DNAs in sturgeons are diversified. These repeats usually evolve 
following a concerted pattern, that inexorably leads to the differentiation of satellite DNA libraries between 
reproductive-isolated groups. Remarkably, deeper analyses regarding the three conserved satDNAs are 
necessary to better understand their conservation over approximately 100 million years. 
Palavras-chave: Satellitome Comparison; Library Hypothesis; molecular evolution; concerted evolution;  
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Abstract:  
The mitochondrial genome of insects generally consists of a single circular single-stranded DNA molecule 
composed of 13 protein-coding genes, 22 transfer RNA (tRNA) genes and two ribosomal RNA (rRNA) genes, 
and a non-coding, A-T-rich region, known as the control region, which can be used to assess phylogenetic and 
taxonomic relationships. Despite this high conservation, genomes with different characteristics in their 
composition are found in some insect groups, including genomes with different numbers of genes and of 
varying sizes, as well as genomes fragmented into different numbers of minichromosomes. The superorder 
Polyneoptera is one of the most species-rich lineages of winged insects, which are divided into ten taxonomic 
orders: Blattodea, Dermaptera, Embioptera, Grylloblattodea, Mantodea, Mantophasmatodea, Orthoptera, 
Phasmatodea, Plecoptera and Zoraptera. However, in addition to the high relevance of the group, there are 
unresolved phylogenetic relationships among the Polyneoptera groups, which could be resolved with the 
availability of more data on the species in this group. To contribute to a better understanding of the evolutionary 
history of this group, the aim of the present study was to obtain and annotate new mitochondrial genomes for 
species of the superorder Polyneoptera using publicly available sequencing data. Raw data for 109 species of 
Polyneoptera without a public mitogenome sequence were obtained from the Sequence Read Archive (SRA) 
database of the National Center for Biotechnology Information (NCBI). Mitogenomes were assembled using 
NOVOPlasty 4.3.1 software with the genes encoding cytochrome oxidase subunits I, II and III as seeds. The 
circularized genomes obtained from these assemblies were annotated using the MITOS 2 web server. New 
mitochondrial genomes were obtained for 12 species of Polyneoptera, with sizes ranging from 15,668bp 
(Eyprepocnemis plorans) to 17,119bp (Utaperla gaspesiana) and GC content varying from 25.32% (Abracris 
flavolineata) to 31.96% (Amphinemura sulcicollis). The new mitogenomes include data from two species of 
Phasmatodea (Timema podura and T. poppensis), four species of Orthoptera (Abracris flavolineata, 
Eyprepocnemis plorans, Xyleus discoideus angulatus and X. discoideus discoideus) and six species of 
Plecoptera (Amphinemura sulcicollis, Kathroperla doma, K. siskiyou, Siphonoperla torrentium, Utaperla 
gaspesiana and U. lepnevae). The obtained genomes revealed 13 protein-coding genes (PCGs), 2 rRNAs and 
22 tRNAs, except for K. siskiyou (with 21 tRNAs) and U, lepnevae (with 23 tRNAs). Our results provide new 
genomic resources for 12 Polyneoptera species of the orders Plecoptera, Orthoptera and Phasmatodea, which 
will be used to further our understanding of the evolution of the mitogenome of this group. 
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Abstract:  
Squaliforma emarginata is among the 1,034 species belonging to the Loricariidae family. Currently, 
cytogenetic studies on the genus Squaliforma are limited and it is known that cytogenetic analyzes are of great 
importance for the knowledge and conservation of biodiversity and the genetic heritage present in the 
Amazonian ichthyofauna. Repetitive DNAs are sequences that occur in multiple copies in the genome, 
distributed in dispersed or tandem repets. They have important functions in the structural and functional 
organization of the genome, being associated with regulation of gene expression. The main objective of this 
work is to characterize cytogenetically and identify the distribution pattern of repetitive DNAs in the genome 
of Squaliforma emarginata (Hypostominae). Samples (1 male and 1 female) were collected in the municipality 
of Altamira, Pará, Brazil. Chromosome preparations were obtained from cephalic kidney cells and stained with 
Giemsa to identify the diploid number (2n), fundamental number (FN) and karyotypic formula (KF). 
Fluorescence in situ Hybridization (FISH) was made with probes for telomeric sequences (TTAGGG)n, 18S 
rDNA and 5S rDNA. The results showed 2n=52, FN=104 and KF=14M/28SM/10ST, with simple sexual 
system ZZ/ZW. The females are ZW and the males ZZ, where Z chromosome is a large submetacentric and 
the W chromosome is a small metacentric. The FISH of telomere sequences demonstrated signals in the 
terminal region of all chromosomes, without interstitial sequences. In females the 18S rDNA probe hybridized 
in the distal region of the long arm of pair 15 and in the distal region of the long arm of Z chromosome. This 
difference in size between the sex chromosomes of females and the absence of 18S rDNA sequences on the W 
chromosome may be the result of chromosomal rearrangements that led to the loss of the sequence-bearing 
region. In the male karyotype, the 18S rDNA hybridized only in the Z chromosome, with a difference in the 
position of the cluster between the homologues: one homologue presented a cluster in the distal region, and 
the other in the interstitial region, both on the long arm. The difference in sequence position may be a result of 
chromosomal rearrangements. The 5S rDNA probe hybridizations showed a pericentromeric cluster in the 
submetacentric pair 12, a characteristic considered conserved for the group. Advances in cytogenetic studies 
in fish have shown a variability of single and multiple sexual systems, with the ZZ/ZW system already 
observed in representatives of Loricariidae. 
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Abstract:  
Avian blood parasites concern conservation ornithologists due to their capacity to affect population stability 
causing morbidity and mortality in those animals. Therefore, research on the prevalence of those bird parasites 
is important to better understand how established parasite-host interactions are, how human actions interfere 
with the balance of those interactions, and which actions can be taken to avoid biodiversity loss due to parasitic 
disease. In this context, the present study aims to detect the prevalence of Haemoproteus and Plasmodium in 
ruddy turnstone (Arenaria interpres) and spotted sandpiper (Actitis macularius) in the Northern region of 
Brazil, Canela Island, Pará. These species show differences in habitat occurrence. Ruddy turnstone show a 
widespread distribution occurring in North America and Europe, but migrating to South during wintering. 
However, this species abides in the coastlines. On the other hand, spotted sandpiper occur in the coast and 
inland habitats, breeding in Canada and USA, but migrate to South America during the winter for this purpose. 
Eighteen blood samples of spotted sandpiper and twenty blood samples of ruddy turnstones were analyzed 
through molecular methods, PCR and sequencing to detect avian malaria. We did not find haemosporidian 
detected in ruddy turnstones samples. In contrast, to Spotted Sandpiper we found 3 individuals with 
Plasmodium (16,6% of samples positives), but we did not detect Haemoproteus. Our data corroborated the 
hypothesis that species which show high distribution and occur inland tend to present high level malaria 
infections. Few studies were conducted with malarian avian on seabirds and shorebirds in Brazil, despite its 
importance to monitor animal health.  
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Abstract:  
The DNA of primates has been used in ecology, evolution, behavior studies and at the conservation of 
endangered species. Obtaining DNA from feces is an effective and noninvasive approach. Commercial kits 
have been preferentially used to extract DNA from feces due to their effectiveness and time-saving, despite 
the higher cost, which sometimes makes their use impossible. Homemade protocols are cheaper and efficient, 
but adjustments are required, depending on the species under analysis, since each primate species has 
gastrointestinal specificities that can modify food digestion and fecal content. Omnivorous species, such as 
Sapajus spp., have limited capacity for fiber digestion, resulting in poorly digested fruits. This favors the 
presence of polyphenols and polysaccharides in feces, hindering the extraction of pure DNA, and inhibiting 
the Polymerase Chain Reaction/PCR. In case of marmosets, Callithrix spp., they have a longer intestine and a 
complex cecum, which increases the capacity for polysaccharide digestion, likely resulting in lower amounts 
of PCR inhibitors in the stool. Our objective was to evaluate the efficiency of a homemade protocol for DNA 
extraction from Sapajus nigritus and Callithrix spp. feces, as well as for PCR amplification. Three faecal 
samples from each species were collected at the Center for Wildlife Screening/CETAS, Seropédica, RJ, and 
stored in Falcon tubes at -20°C. DNA was extracted on the same day of collection using the CTAB method. 
The extracted solutions were quantified in 0.8% agarose gel. For PCR, a MonkeyGluF1 and MonkeyProR1 
primer set was used to amplify the cytochrome b gene of S. nigritus. For Callithrix spp., the cytochrome oxidase 
c gene was targeted for amplification using the COII primer set. PCR was prepared using the same DNA 
concentration as the positive control (10-30 ng/µL) for both species and a lower concentration, below 10 ng/µL, 
only for S. nigritus. Amplicons were visualized on a 5% polyacrylamide gel with positive controls for each 
species (DNA extracted from blood) generating amplicons of 1148bp for S. nigritus and 600bp for Callithrix 
spp., and a negative control with water instead of DNA. The DNA extracted from S. nigritus and Callithrix 
spp. faecal samples were successful with estimated concentrations of 3, 4, 16 ng/µL and 8, 10, 16 ng/µL, 
respectively. The PCR produced amplicons of the positive controls from both species with the expected size. 
Regarding the DNA obtained from Callithrix spp. feces, amplification occurred in reactions with higher DNA 
concentration, around 20 ng/µL. In the case of S. nigritus, amplicon was obtained from PCRs prepared with 
lower concentration of DNA, i.e., 5 ng/µL. Our results suggest that the lowest concentration of DNA is more 
indicated because it contains nucleic acid in sufficient concentration for amplification by PCR and less 
inhibitors resulting from digestion typical of S. nigritus. We conclude that DNA extraction from feces with 
CTAB is efficient for both species, allowing PCR amplification, as long as adjustments are made based on 
knowledge of the characteristics of the species under analysis. Its efficiency and lower cost may enable genetic 
research on more individuals, species and by more researchers. 
Palavras-chave: Homemade protocol; Primates; Noninvasive approach; CTAB method;  
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Abstract:  
Abstract The genus Gustavia L. is the second most numerous of the Lecythidaceae family, with about 40 
species distributed throughout the Atlantic and Amazon Forest regions. The Brazilian native species Gustavia 
augusta L., popularly known as jeniparana, stands out for the high frequency of individuals occurring in the 
Atlantic Forest, being widely used in urban landscaping, with its fruits used as food in the Amazon region, in 
addition to its extracts that present antioxidant and anti-inflammatory effects and are useful in the treatment of 
leishmaniasis. Despite its ornamental and pharmacological importance, few studies addressing cytogenetic 
aspects have been presented for Gustavia species, bringing the literature only the chromosome accountings of 
four of its species, with considerable inter and intraspecific variation of chromosome numbers. In the analysis 
of an urban population of Campinas, SP, the pollen viability test showed 94.61% of viable pollens, with jumbo 
pollens also being observed, which indicates that this species has potential for polyploidization. The measured 
meiotic index of G. augusta was 75.98% which indicates a regular meiosis. Among the anomalous structures 
formed at the end of meiosis, 22.54% were triads or dyads which lead to unbalanced gametes. In cells 
undergoing diakinesis and metaphase II, the haploid chromosome number n = 52 was observed. The diploid 
chromosome number observed was 2n = 104. In CMA/DAPI fluorochrome staining DAPI+ bands were 
observed in most chromosomes, predominantly in pericentromeric regions. Ten CMA+ bands were observed 
in the terminal regions of the chromosomes. These are the first heterochromatic distribution data for species 
of the genus Gustavia, as well as for the entire Lecythidaceae family. None of the chromosome numbers 
observed here for G. augusta are similar to those reported in the literature for this species (n = 18, 36 and 2n = 
36, 72), or for the other species of the genus with chromosome count: G. angustifolia (n = 17), G. dubia (n = 
17) and G. superba (n = 34). Due to the chromosome number variation it can be inferred that both aneuploidy 
and dysploidy events, as well as polyploidy, have occurred in the karyotypic evolution of the genus Gustavia. 
Palavras-chave: chromosome number,; meiosis; pollen viability; CMA/DAPI;  
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Abstract:  
Canine distemper, caused by Canine morbillivirus (CDV), is a highly impactful disease in dogs, leading to 
systemic infection primarily affecting the respiratory system and central nervous system. CDV is known to 
infect various domestic and wild hosts, posing a risk to animal conservation efforts. Vaccination with the 
attenuated Onderstepoort strain is a key control measure; however, infections and interspecies transmission 
persist. Vaccine failure and virus spread can be attributed to the phylogenetic distance between circulating 
strains and the vaccine strain, as well as the adaptation of the virus's H protein to SLAM receptors. This study 
aimed to evaluate and compare the phylogenetic relationship of CDV strains in Brazil, while also investigating 
the similarity of SLAM receptors in domestic dogs, cats, humans, and non-human primates. Sequences of the 
H protein from CDV strains, namely BRAZIL 1 (Central-West), BRAZIL 2 (Southeast), BRAZIL 3, 4, and 5 
(South), along with Phocine Distemper Virus (PDV) as an outgroup, were obtained from GenBank. Multiple 
sequence alignment and identity matrix analyses were performed using MUSCLE, while Maximum Likelihood 
phylogenetic trees with 1,000 bootstrap replicates were constructed using MEGA. The same approach was 
employed for SLAM receptor analysis. The results revealed that BRAZIL 2 and 4 strains clustered together, 
as did BRAZIL 1 and 3 strains. BRAZIL 5 displayed a greater genetic distance and was closer to the clade of 
BRAZIL 2 and 4 strains. These findings indicate genetic diversity among CDV strains in different regions of 
Brazil, with multiple circulating strains observed in the South region that resemble those found in the Central-
West and Southeast regions. Notably, the antigenic regions of the H protein sequences of the Brazilian strains 
significantly differed from the Onderstepoort strain. The vaccine epitope "DIEREGD" contained arginine (R), 
unlike all epitopes found in the Brazilian strains. Additionally, the presence of aspartic acid (D) at the 
beginning of the vaccine epitope differed from BRAZIL 2, 4, and 5 strains, impacting vaccine coverage. 
Analysis of SLAM receptors revealed that protein sequences in domestic animals and non-human primates 
showed closer similarity to each other than to human receptors, indicating a significant genetic distance. 
Consequently, a vaccine compatible with the predominant strains in different Brazilian regions is necessary to 
achieve effective vaccination. Further investigations into SLAM receptor similarity should encompass 
additional species to identify potential new hosts. Furthermore, expanding molecular epidemiology studies to 
other regions of Brazil, such as the North and Northeast, is crucial for a comprehensive understanding of the 
circulating pathogen's genetic profile. 
Palavras-chave: CDV; Genetic diversity; H protein; SLAM; Interspecies transmission 
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Abstract:  
Environmental issues related to global warming bring awareness of the need to mitigate CO2 emissions and 
the diversification of renewable fuels, such as bioethanol, figures as an important alternative to accomplish 
such reduction. Brazil is the second-largest bioethanol producer and has relied on sugarcane for a long time. 
In the last few years, Brazil has also implemented a corn-based process for its bioethanol production and new 
challenges have arisen. For instance, 72% of corn grains' biomass is composed of starch, a glucose 
polysaccharide that demands alpha-amylase and glucoamylase enzymes to hydrolysate it into fermentable 
monomers. In this scenario, either the identification of more efficient enzymes or the production of those 
enzymes by industrial yeasts could bring benefits to ethanol production. Aiming to provide scientific 
background for those improvements, we used genome-wide phylogenetic and positive selection analysis 
searching for signs of putative adaptations related to the amylolytic phenotype.The dataset comprised genomic 
data of 19 yeasts from the Saccharomycotina subphylum and 12 filamentous fungi. Gene prediction was 
performed with Augustus and the quality of its prediction was evaluated with BUSCO. Gene family attribution 
was done by Orthofinder using all protein sequences to infer its orthology and paralogy relationships. Protein 
sequences of each single-copy orthogroups were globally aligned with MAFFT and used to infer the species 
tree using maximum likelihood methods on IQTree. Further selection analyses were performed over nucleotide 
sequences using the site, and branch-site methods implemented on HyPhy (FUBAR, MEME, and BUSTED). 
Furthermore, function annotation analysis and verification of domain conservation were performed with 
InterProScan searches in PFAM, Panther, CDD, Gene3D, and Prosite databases. Tests for positive selection 
detected 134 orthogroups with putative adaptations related to the amylolytic phenotype. Further Gene 
Ontology analysis indicated a great enrichment for cytoplasmatic translation, followed by malate metabolic 
process. To perform deep investigation over alpha-amylase enzymes, baits of glycosyl hydrolases (GH13_1, 
GH13_5, and GH13_32) were obtained from UniProt database and blasted against our protein dataset. For 
each GH subfamily, we found one orthogroup but only OG267, hosting GH13_1 sequences, has evidence of 
natural selection shaping its evolution. Functional annotation of this group returned not only the expected 
features (e.g.: CBM20 for filamentous fungi, and domains A/B, C, and the signal peptide for most sequences) 
but also the signature IPR6046 was identified for 3 yeast sequences. IPR6046 was previously related to the 
plant's alpha-amylase and to this enzyme's thermostability - a desirable feature in corn-ethanol production. 
Finally, MEME analysis pointed to an enrichment of sites under positive selection within domains A/B, peptide 
signal, and IPR6046 signature. Altogether, these results suggest that we found relevant adaptations in yeast's 
alpha-amylase providing good candidates for experimental validation; and candidates that could be further 
analyzed in silico regarding the malate metabolic process. 
Palavras-chave: Phylogenetics; Alpha-amylase; corn-based bioethanol; Amylolytic yeast;  
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Abstract:  
Holoadeninae is a subfamily of neotropical amphibians currently composed of 73 species distributed across 
nine genera with a wide distribution (Central and South Americas) that is also disjunct. Species within this 
subfamily typically exhibit reduced size, inhabit the leaf litter, and are presumed to undergo direct 
development. Furthermore, species from certain genera, such as Euparkerella and Noblella, are miniaturized 
and microendemic, with very limited dispersal capabilities. The recent evolutionary history of the group 
remains relatively uncertain, as certain genera have been associated with different lineages depending on the 
study. To this day, the phylogenetic relationships between the genera and the evolutionary and biogeographic 
scenario of the Holoadeninae subfamily remain unclear, partially due to the challenging interpretation of 
morphological characteristics (convergences and trends towards miniaturization). Given that their habitats 
have been subject to significant degradation, such as the expansion of agricultural frontiers into the Amazon 
and Atlantic Forest, understanding the evolutionary history of the group and recognizing its key lineages is 
urgent. Thus, this study aims to infer a phylogenetic hypothesis based on molecular characters to elucidate the 
relationships between the genera and infer the divergence times of the Holoadeninae subfamily lineages. 
Analyses were conducted using six markers available in the public GenBank database, three mitochondrial and 
three nuclear. Protein-coding genes were aligned using the clustalw algorithm, based on amino acid sequences. 
Ribosomal genes were aligned using the T-COFFEE platform. The final concatenated matrix consisted of 35 
terminals for the group and 7,022 base pairs. Phylogenetic inference and evolutionary model testing were 
performed using the IQ-TREE program. Divergence times were estimated using RelTime and BEAST 2, based 
on three fossil calibrations. The dated tree for the subfamily, in addition to the works of Catenazzi et al. (2020) 
and Dubois, Ohler & Pyron (2021), is one of the most comprehensive in terms of genera and species to date. 
The relationship of Holoaden as the sister group to Euparkerella and the relationship of Noblella as the sister 
group to Barycholos were consistently recovered in other studies, but only the former was recovered by our 
analyses. The separation age of Holoadeninae from its sister group was inferred to be 56 Ma [26.7; 106.5] and 
67.5 Ma [26.4; 93.3], and the diversification age was estimated as 53.4 Ma [26.4; 106.4] and 64 Ma [26.4; 
93.3] using the RelTime and Bayesian methodologies, respectively. The genera initiated their diversification 
from 38 Ma to 15 Ma, but only Holoaden had a more recent diversification, approximately two million years 
ago. The estimates of divergence times between RelTime and Bayesian were consistent, with the slope of the 
linear regression of mean node ages at 1.11 and R² = 0.97. The results of the phylogenetic analysis partly 
aligned with the literature, and the inference of divergence times was the most representative for the group so 
far. Taken together, these analyses reveal that the group's disjunct distribution was achieved through the 
colonization of the Atlantic Forest by the Holoaden+Euparkerella lineage. 
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Abstract:  
The subfamily potamotrygoninae, which now has 38 valid species, represents a monophyletic group of 
stingrays restricts to the basins in the neotropical region, composing a clade of elasmobranchs very diversified 
in South America. The species of this group are used as a source of subsistence for the riverside communities 
of the Amazonian region, having commercialization for consumption in some cities in the north region of 
Brazil and Venezuela. In the contrast to what happens with marine stingrays, do not exist until the moment 
studies that aim identify which species of freshwater stingrays are commercialized. However, techniques of 
taxonomic identification based on molecular data had been largely used to an authentication reliable of 
fisheries, which can to overcome the limitation regarding less information about the commercialization of 
elasmobranchii in South America. Therefore, the objective of the present study was to identify genetically 
which species are commercialized in two portions of the Amazonian region (Marajó island and north east of 
Pará) using DNA barcode. Therefore, the objective of the present study was to identify genetically which 
species are commercialized in two portions of the Amazonian region (Marajó island and north east of Pará) 
using DNA barcode. Nine species were collected and had a fragment of muscular tissue retired for DNA 
extraction and amplification of the mitochondrial gene (COI). Moreover, 21 sequences were added to the 
database from GenBank of representatives from the Potamotrygonidae and two from the Dasyatidae as external 
groups. The CLUSTALW tools implemented on the BioEdit program aligned the DNA sequences. The tree 
was constructed with Neighbor-joining method by replications using MEGA X software. The results shows 
the occurrence of four lineages on Marajó island being commercialized (Potamotrygon cf. motoro, P. cf. 
orbigny, Potamotrygon sp. e Paratrygon aireba), and one lineage from northeast of Pará (P. cf. orbigny). Thus, 
the use of DNA barcoding exhibited an effective on species discrimination, indicating necessity of realization 
of morphologic revisions for description of these lineages in this region. Furthermore, news sampling efforts 
in fairs and markets with register of trade on Tocantins region are essentials for to evidence how many lineage 
are presents in markets on these regions. 
Palavras-chave: Commercialization of fished; Barcode DNA; Elasmobranchii; Freshwater stingrays;  
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Abstract:  
The capybaras have adapted remarkably well to anthropological development and urbanization, being present 
in several environments. This proximity to humans leads some people to believe these animals can be pets. 
Recently, a case in Brazil gained international attention. A digital influencer kept a capybara (named Filó) in 
captivity, which was confiscated by professionals from the IBAMA (Institute for the Environment and 
Renewable Natural Resources). However, the commotion surrounding the confiscation of the animal 
disregards the dangers associated with humans being in close proximity to wild animals. Capybaras are the 
main hosts of the Amblyomma sculptum tick, which transmits Brazilian spotted fever caused by Rickettsia 
rickettsii and Toxoplasma gondii. Several viruses were found in the capybara feces from a metagenomic 
approach as well, including 148 complete genomes belonging to the Microviridae family, as well as 14 
genomoviruses (from the Genomoviridae family), a novel cyclovirus (from the Circoviridae family), a 
smacovirus (from the Smacoviridae family), and 37 viruses that could not be assigned to known families. 
Besides its ecological importance, the mitochondrial genome of the capybara is still unknown. We did conduct 
the assembly and the annotation of the capybara's mitogenome and utilized the protein-coding genes (PCGs) 
to assess the phylogeny of its group to address this knowledge gap pertaining to this species. To do so, we 
sampled a publicly available DNA-Seq library at the Sequence Read Archive (SRA) and assembled the 
mitogenome with a GetOrganelle assembler. We did the annotation of the mitogenome with MitoZ, and the 
transfer RNAs (tRNAs) with tRNAscan-SE. We did perform the phylogenetic analysis with the 13 protein-
coding genes (PCGs) of the assembled genome, together with all available mitogenomes of Cavioidea at 
GenBank and Coendou insidiosus, which we assigned as the outgroup. We aligned each PCG with MAFFT. 
The alignments were concatenated and partitioned with Concatenator. We did conduct the phylogenetic 
inference with IQ-TREE, under the Maximum Likelihood (ML) method, with 10,000 UFboot replicates and 
best-fit models for each partition. The mitochondrial genome of the capybara had presented a length of 16,681 
base pairs (bp), with 37 genes: 13 PCGs, 22 tRNAs, and two ribosomal RNAs. The arrangement and number 
of genes are in line with what it's found in other mammal species. Regarding the phylogenetic relationships, 
we recovered the capybara as a sister group of the Cavia genus, which is in agreement with recent phylogenies 
of the group Cavioidea, which recovered Hydrochoerinae and Dolichotinae as a sister group of Caviinae. 
Moreover, we reconstruct Caviidae as a sister group of Cuniculidae. We hope that more visibility could help 
influencers to spread reliable information about the natural life conservation of the species. 
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Abstract:  
DNA barcoding is a well-established tool that has been widely used to resolve taxonomic uncertainties, helping 
to elucidate species boundaries and, consequently, the history of diversification, even in the case of recent 
divergence. Apistogramma is the most species rich genus of South American dwarf cichlids, and are popular 
ornamental fish because of their vibrant colors. Despite the wide distribution of the genus across the neotropical 
region, most species occupy restricted areas. This local allopatric isolation of closely related species complexes 
allows biogeographic analysis and detection of patterns of connectivity between water bodies at recent 
geological timescales, but requires dense sampling across all available habitats. Here, we aim to assess species 
delimitation and biogeographical patterns of connections of the coastal Amazonian drainages by sequencing 
the COI-5P mitochondrial gene fragment from samples obtained from intensive collection (101 samples across 
41 locations) of Apistogramma (specifically the A. caetei/piauiensis clade within the Apistogramma regani 
subgroup) from the Parnaíba River Basin in the state of Maranhão to the lower Tocantins river in the state of 
Pará. DNA was extracted from muscle tissue using an adapted CTAB protocol, the COI-5P fragment amplified 
and bidirectionally sequenced on a SeqStudio Genetic Analyzer. Consensus sequences were produced by 
aligning chromatograms with existing reference sequences in the software Geneious Prime R9, producing a 
dataset from which we generated a haplotype network, a Bayesian Inference tree, intra and interspecific 
distance matrices, and delimited species using ABGD, GMYC, and bPTP analyses. Molecular results were 
compared to morphological identification to verify the presence of taxonomic inconsistencies, geographically 
structured populations, and/or cryptic diversity. We found six main lineages: (1) Apistogramma piauiensis, 
distributed east of the Mearim River basin, Maranhão state; (2) A. caetei, distributed west of the Mearim river 
basin, Maranhão and Pará states; (3) A. cf. caetei from the Marapanim river; (4) A. cf. caetei from the Guamá 
river; (5) A. sp. from Marajó island and the lower Tocantins river; and (6) A. sp. from the upper Tocantins 
river. Despite the posterior probability support (>0.83) for these six lineages on the BI tree, the presence of 
polytomies meant that the phylogenetic relationships between the lineages are unclear, probably because they 
diverged very recently. Species delimitation methods differed in the number of recovered units considering 
the full dataset with ABGD indicating more taxa while GMYC and bPTP indicated fewer taxa, more similar 
to the morphological estimates. Although there are morphological differences between A. caetei and A. 
piauiensis, our molecular results show very little genetic divergence between them. On the other hand, other 
lineages that are much more genetically divergent are not yet described and need to be formally recognized. 
These results have helped to elucidate the diversity of Apistogramma species in these coastal Amazonian basins 
in north/northeast Brazil and provide extremely useful information for future studies focusing on 
biogeographical patterns in the region. 
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Abstract:  
Adelie penguins account for nearly 80% of the Antarctic avifauna, with approximately 3.79 million breeding 
pairs throughout the Ross Sea, the Antarctic Peninsula, and the eastern region of Antarctica. They are 
mesopredators that primarily feed on Krill (Euphasia superba, and E. crystallorophias), fish (Pleura gramma 
antarctica) and amphipods. Additionally, they exhibit migratory behavior during the breeding season, moving 
towards southern regions. Like other seabirds, they are sensitive to climate change, abiotic factors, and changes 
in biological productivity, which can affect their phenology and ecology. Furthermore, Pygoscelis penguins 
experienced contraction during the last glacial maximum and underwent an expansion after the LGM. To 
determine the migration rate, and different lineages, and estimate the timing of the last population expansion 
event. For this, we included in this analysis 378 individuals of Pygoscelis adeliae from three macro-regions of 
the Antarctic continent: the Ross Sea, the Antarctic Peninsula, and the eastern Antarctic region. We sequenced 
Dloop region (412 pb) and found 278 haplotypes, that showed high haplotypes and nucleotide diversity, and a 
significative signal of expansion in the D´Tajima and Fu´S test in the eastern colonies. In addition, the network 
shows an expansion pattern with high numbers of haplotypes in low frequency and connected with other 
haplotypes with few mutation points, and only the Ross region showed some haplotypes with great differences 
of the other regions. F ST analysis revealed a significant difference between the Ross Sea and the Peninsula, 
as well as a differentiation between some locations in the eastern and western Antarctic. The Skyline indicated 
a population expansion during Last Maximum Glacial (LGM) between (25,000 years ago), achieving stability 
during Holocene (10,000 years ago). In sum, we believe that P. adeliae was isolated in two regions that made 
two lineages, Ross Lineage, and Antarctica lineages, in transitions Pleistocene-Holocene showed an expansion 
population occupied all of the Antarctica region. 
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Abstract:  
The genus Myloplus, a member of the Serrasalmidae family (Characiformes), comprises 15 species commonly 
referred to as Pacu CD. However, there is a lack of conclusive studies regarding the diploid number of Myloplus 
tiete. Earlier reports indicate a diploid number of 2n = 54, while more recent investigations have shown that 
species such as M. arnoldi, M. asterias, M. lobatus, M. ribeiro, and M. schomburgki exhibit a diploid number 
of 2n = 58 chromosomes. Additionally, the threatened status of M. tiete underscores the importance of 
conducting comprehensive genetic studies to assess several parameters. Here, we conducted a comprehensive 
characterization of the karyotype of M. tiete, a species found in the Paraná River basin, using classical and 
molecular cytogenetic techniques. Four individuals (two males and two females) were analyzed and our 
findings revealed a diploid number of 2n = 58, with no observed sex-related chromosomal polymorphisms, 
suggesting a conserved pattern within this species genus. Through cytogenetic mapping of 5S rDNA probes, 
we identified signals in two specific chromosomal pairs located in the subtelomeric region. This finding differs 
from previous results obtained for other species in the genus. The presence of the 5S rDNA marker in the 
subtelomeric region may indicate a chromosomal inversion event that occurred in the evolutionary history of 
M. tiete, since other species within the genus typically exhibit one 5S rDNA marker in the pericentromeric 
region. Further investigations involving the 5S signal, as well as other cytogenetic markers such as the 18S 
rDNA gene and telomeric probes, are necessary to gain a better understanding of the karyotypic evolution of 
M. tiete and the genus as a whole. This research contributes to our knowledge of the genetic characteristics of 
this threatened species and aids in its conservation efforts. 
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Abstract:  
Introduction. Phylogenomics (phylogenetics and genomics) is a framework to improve functional annotation. 
Phylogenomics was coined by Jonathan Eisen based on evolutionary concepts in the late of 1990. Despite the 
increase of transcriptome and genome sequencing projects, most genes and proteins remain experimentally 
uncharacterized. Main goal. We will showcase how phylogenetics may be used to improve functional 
prediction across diverse taxa providing guidelines for future experimentation. Methodology. The main steps 
include: selection of molecular sequences (datasets), identification of potential homologs (paralogs and/or 
orthologs), building of multiple sequence alignments, testing of best-fit models, reconstruction of phylogenetic 
trees (maximum likelihood and bayesian inference), annotation of evolutionary trees based on metadata, and 
experimental design (pipelines). Results. We will present some projects developed by our research group at 
Fiocruz Minas in colaboration with national and international scientists. These projects are focused on the 
phylogenetics and evolution of genes and proteins from pathogens (Leishmania, Schistosoma, Trypanosoma, 
Plasmodium, etc.) and their homologs in Homo sapiens. Overral, phylogenies are well supported (statistic 
values). Based on the evolutionary relationships, functional annotation of hypothetical, predicted, and 
unknown genes and proteins is performed. Conclusions. Besides fundamental concepts, we highlight potential 
applications of phylogenomics in the context of human health and natural environments. 
Palavras-chave: Phylogenetics; Molecular Evolution; Molecular Biodiversity; Functional Annotation; 
Protein Family 
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Abstract:  
The lice, Pediculus humanus, is an ectoparasite insect with worldwide distribution and high prevalence, that 
has infected species of Homo genus since its origin. It is obligately hematophagous, monoxenic, and 
phylogenetically inherited parasite. It also carries information reflecting its long evolutionary history with its 
hosts. The ecotypes of P. humanus are divided into 6 phylogenetic clades (A-F) with different geographic 
distributions. Paleoparasitological studies have demonstrated a high infestation rate of lice in mummies from 
different chronological periods and cultures around the world. In this study, we perform a paleogenetic analysis 
to investigate lice from pre-Columbian Chilean mummies dating to diverse pre-Columbian periods, to unravel 
the genetic diversity of these ectoparasites and their human hosts. Ancient DNA was extracted from lice pools 
of adults and nits found in mummies' hair from the Arica and Tarapacá regions of the Atacama Desert. 
Paleogenetic analysis was conducted based on PCR, Sanger sequencing, and Next Generation Sequencing 
(NGS) using 12S rDNA and cytb molecular targets. NGS reads were compared with a custom-built reference 
database. Preliminary Sanger results showed sequences from the cosmopolitan clade A, including unrecording 
new haplotypes, and corroborating with the globally established ancestry of this lineage. In addition, NGS 
analysis confirmed the results indicating diverse A haplotypes in at least two mummies, and, interestingly, 
different A haplotypes in the same mummy. This result suggests close direct contact and interchangeable 
infections among these ancient humans. The present study preliminarily concludes that there was a high genetic 
diversity of human lice in Atacama ancient times, including new clade A haplotypes that do not circulate 
nowadays. 
Palavras-chave: Next-generation Sequencing; Ancient DNA; Head Lice; ;  
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Abstract:  
The genetic structure of a species is strongly influenced by spatial and environmental factors, which can be 
investigated through tests such as isolation by distance (IBD), isolation by environment (IBE), or isolation by 
resistance (IBR). Environmental changes caused by geological and climatic events commonly have a strong 
influence on gene flow levels and population isolation. Evidence suggests that Pleistocene climate oscillations, 
for example, caused by cyclical periods of glaciations, altered environmental conditions and reshaped 
population connectivity in the rocky fields of Brazil. Populations of the Pilosocereus aurisetus complex 
(Cactaceae) represent a good model for studying connectivity dynamics in these areas, as they are naturally 
disjointed and distributed in rocky outcrops of the rocky fields. In this study, we investigated the role of 
geography and the environment in the connectivity of populations in the P. aurisetus complex by using 
environmental data and reusing previously generated microsatellite genetic marker data available for two 
species in the group. In this work, we estimated genetic diversity using the GeneAlEx software and inferred 
genetic structure using the Geneland program. IBD, IBE, and IBR tests were performed to elucidate the 
importance of spatial and environmental differences and landscape heterogeneity in population isolation. For 
the IBD and IBE tests, packages in the R program were used to correlate geographical and genetic matrices 
with environmental variables, to analyze differences in environmental conditions that limit gene flow. Finally, 
for the IBR tests, the Circuitscape software was used to analyze landscape components that impose resistance 
to dispersal between populations. The results of genetic diversity showed that the Mendanha-MG population 
of the P. aurisetus species had the highest values for genetic diversity indices, suggesting that this population 
may represent an older lineage or a refuge location within the distribution of the P. aurisetus species. On the 
other hand, the Cocais-MG population had the lowest indices, which may indicate recent population reduction 
events and greater isolation compared to other populations in the same group. Our IBD results showed that in 
the P. aurisetus species, geographic distance appears to play an important role as a barrier to gene flow, while 
this circumstance was not observed for P. jauruensis. Different environmental variables were identified as 
predictors of IBE and IBR, such as soil characteristics and temperature for both species, suggesting that local 
adaptations and landscape heterogeneity play an important role in establishing population isolation. 
Palavras-chave: Genetic structure; flickering connectivity; campos rupestres; Pilosocereus; Pilosocereus; 
microsatellite 
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Abstract:  
Bees are important agents for pollination and consequent reproduction of plants. The global decline of these 
insects has drawn the attention of researchers and society. Phylogeography studies the processes that determine 
the geographic distribution of genealogical lineages, analyzing their phylogenetic relationships based on 
information from population genetics, historical biogeography, molecular evolution and paleontology, being 
closely associated with species conservation. These analyses e.g., have unveiled complex of species. Species 
with a wide geographic distribution, such as Tetragonisca angustula and Xylocopa frontalis, are excellent 
models for these studies, as they have a wide distribution in sympatry throughout the Neotropics, but have 
different phylogenetic origins as well as behavior and anatomical features. We hypothesize that these taxa are 
in fact a complex of species, and the phylogeographic pattern will be different according to their intrinsic 
characteristics. This phylogeographic study will allow understanding how historical events (geological and 
paleoclimatic) and the intrinsic characteristics of each species have shaped the population and genetic scenario 
observed today. We performed DNA extraction and sequencing of mitochondrial DNA regions (cytochrome c 
oxidase subunit I and cytochrome b) from 201 specimens of T. angustula collected from southern Brazil to 
Central America and 41 specimens of X. frontalis collected through South America. The two sequenced regions 
(COI and Cytb) were concatenated, totaling 801 bp for T. angustula. The haplotype network indicated structure 
and the Bayesian phylogenetic tree also showed two well defined clades, one in the southern region of Brazil 
and another from Southeast region until Central America, corresponding to the geographic distributions of the 
subspecies T. a. fiebrigi and T. a. angustula, respectively For X. frontalis, the two mtDNA regions were 
concatenated, totaling 669 bp. Its haplotype network did not show strong structuring, but the Bayesian 
phylogenetic tree presented two clades, one composed of specimens from the west side of the Andean 
Mountain Range in Colombia and the other with specimens from East Colombia and the remaining of South 
America. The historical-biogeographical context may have influenced the dispersion of these bees over time, 
diversifying in different places in South America, considering their ecological niche. The results presented 
here are still preliminary. Data from more specimens of the two species are being added, in addition to 
microsatellite genotyping and ecological niche modeling. 
Palavras-chave: solitary bee; highly eusocial bee; molecular markers; evolution;  
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Abstract:  
Within the angiosperms, parasitic plants have evolved at least 12 times independently. The haustorium is an 
important organ that connects this group enabling the formation of a parasite vascular pipe capable of invading 
host tissues. The first stage in establishing the haustorium is to acknowledge the presence of the host. Cell 
growth, volume expansion, and re-differentiation into vascular system cells ensue. The great prevalence of 
parasitism in angiosperm evolution, as well as the coincidence of haustorium formation stages in distant 
species, suggest that the steps leading to the creation of a heterotrophic lifestyle are not particularly difficult 
to complete. Recent research has shown that the haustorium appeared following the readjustments of already 
existent pathways linked to lateral root development in facultative parasitic plants. As a result, we performed 
a comprehensive genomic comparison analysis to better understand the origins of parasitism in the 
angiosperms. Using the Orthofinder software (version 2.5.4), we infered the orthogroups of parasite species 
from the Orobanchaceae family, Phtheirospermum japonicum and Striga asiatica, and the Convulvulaceae, 
Cuscuta campestris and Cuscuta australis. The study also included five non-parasitic species: Ipomoea cairica 
and Lindenbergia philippensis from the families Convulvulaceae and Orobanchaceae, respectively; Solanum 
lycopersicum and Mimulus guttatus as outgroup representatives for both families; and Arabidopsis thaliana. 
90% of the genes were allocated in 25750 orthogroups, with 6861 species-specific orthogroups and 28212 
genes not assigned to any orthogroup. To investigate sequences related to parasitic functions evolution, we 
focused on function annotation with MapMan categories and enrichment analysis with the Mercator4 webtool, 
of genes in orthogroups that showed gene expansion and contraction when compared to non-parasitic species 
of the same family, genes in orthogroups shared by the four parasitic species, genes in species-specific 
orthogroups, and genes not assigned to any orthogroup in each parasitic species. RNA and protein biosynthesis, 
cell division and respiration, and phytohormone action were some functions enriched in orthogroups with gene 
expansion, implying its possible relation to the establishment of parasitism. The expression profiles of these 
genes should reveal their role in parasitism further, providing us with a better understanding of the molecular 
tools parasitic plants have employed throughout their evolutionary history. 
Palavras-chave: parasitic; plants; haustorium; ;  
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Abstract:  
The birds of the subfamily Arinae, popularly known as neotropical parrots and macaws, represent the largest 
group within the order Psittaciformes and are widely distributed throughout South and Central America. There 
are disagreements within the scientific community regarding the phylogenetic relationships within Arinae. 
There are controversies regarding the taxonomy of Psittacara, primarily due to the absence of comprehensive 
molecular studies. After a recent revision of the genus Aratinga, where paraphyly was identified, taxa were 
regrouped into other genera, including Psittacara. Currently, with the addition of species, twelve taxa are 
recognized within the genus, although some are treated as subspecies. The phylogenetic relationships of 
Psittacara have been defined thus far using morphological, behavioral, or molecular data. In order to gain a 
better understanding of the phylogeny of this genus, the objective is to infer the phylogenetic relationship of 
Psittacara based on complete mitochondrial genomes. We conducted a search to identify the already published 
mitochondrial genomes of Psittacara. Subsequently, we searched the public repository Sequence Read 
Archive (SRA) of the National Center for Biotechnology Information (NCBI) for DNA-seq libraries of species 
without fully assembled mitochondrial genomes. The search was also conducted for species from the outgroup, 
including representatives from Eupsittula, Aratinga, Guaruba, Thectocercus, and Diopsittaca, taxonomically 
close to Psittacara. The libraries were imported into the Galaxy Europe platform and used to obtain the 
complete circularized mitochondrial genomes using the tool NOVOplasty v.4.3.1, with ND2 sequences of the 
species as seed and a k-mer of 23, except for Psittacara finschi and Psittacara euops, for which the k-mer was 
45 and the seed was the circularized genome of Psittacara holochlorus, also used as a reference genome for 
these two species. The circularized sequences were annotated using the MITOS2 v.2.1.3. The protein-coding 
genes (PCGs) sequences were manually separated into individual files for each PCG and subsequently aligned 
using the MEGA 11 software. The aligned sequences were concatenated and partitioned using the 
Concatenator v.0.2.1 tool. Phylogenetic inference was performed using IQ-TREE. The concatenated sequence 
was used with the "Auto" substitution model, "Standard" bootstrap analysis, and Ultrafast bootstrap with 
10,000 replicates. The phylogenetic tree was obtained using the Maximum Likelihood method and rooted and 
organized using the online tool ITOL v.6. Six Psittacara mitogenomes, one Aratinga mitogenome, and two 
Eupsittula mitogenomes were assembled. They ranged in size from 16,968 to 16,984 bp, with GC percentages 
ranging from 46% to 47%. In all three genera, we identified 13 PCGs, 2 rRNAs, and 22 tRNAs. We concluded 
that the genus Psittacara is monophyletic, and Psittacara leucophthalmus is the basal taxon within this group, 
consistent with the phylogenetic relationship recently described in the literature. In contrast, taxa considered 
closely related, such as Psittacara euops and Psittacara chloropterus, were found to be distant in this study. 
The phylogenetic inference of the genus Psittacara clarifies uncertainties regarding the relationships of kinship 
within the group, contributing to the elucidation of ambiguities within Arinae. 
Palavras-chave: mtDNA; mitogenome; Psittaciformes; phylogenetic relationsdhips; parrots 
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Abstract:  
Despite their importance as members of the Glires group, lagomorph diversification processes have been 
poorly studied using molecular data. Indeed, a few phylogenetic studies have used a wide range of lagomorph 
diversity based on molecular characters. Previous studies that did use a larger sampling of taxa and markers 
used non-conservative tests of support for the branches their phylogeny. The objective of this study was to test 
the monophyly of the large groups of lagomorphs and to evaluate the group's diversification process. For this, 
this work expanded the sampling of markers and taxa, in addition to the implementation of a more rigorous 
test to measure the support of branches, the bootstrap, hence a more reliable phylogeny was recovered. All 
tested genera and both families, Leporidae and Ochotonidae, were recovered as monophyletic. In Ochotona, 
Conothoa and Pika were recovered as monophyletic subgenera, but not Ochotona. Five calibrations points 
based on fossils were used to build a time-tree. A calibration test was performed (via jackknife) removing one 
calibration at a time and estimating divergence times for each set. The diversification time of the main groups 
of lagomorphs indicated the origin of the order's crown group dating from the beginning of the Paleogene. Our 
diversification time estimates for Lagomorpha were compared with that of the largest mammalian order, rodent 
lineages in Muroidea. According to our time-tree, the Leporidae escaped such fierce competition and 
underwent a major radiation by evolving a completely new morphospace - large bodies and efficient locomotor 
system, covering wide foraging areas and being able to outrun predators more easily than rodents and pikas. 
Palavras-chave: Lagomorpha; Glires; Time-tree; Molecular Clock; Grassland. 
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Abstract:  
Developmental plasticity is the genotype's ability to express different phenotypes in response to environmental 
signals during ontogenetic development, and genetic variation in plastic responses can evolve by natural 
selection. Bmp4 is one of the hypothesized genes as candidates for bridging developmental plasticity and 
genetic assimilation. Bmp members are fundamental regulators of bone development, shaping cranial and 
skeletal morphologies. Actually, bmp4 is directly involved in the evolutionary diversification of trophic 
morphologies in vertebrates (from fish to birds). However, its role in developmental plasticity remains 
hypothetical. But examining bmp4 expression among species showing distinct plastic phenotypes in response 
to complex environmental factors is a promising approach. Here, we investigate the relationship between bmp4 
expression and plastic morphotypes of two Neotropical fish species: Megaleporinus macrocephalus 
(Anostomidae) and Astyanax paranae (Characidae). We specifically tested if differential bmp4 expression is 
associated with two head plastic morphotypes in M. macrocephalus, and with the growth plasticity in A. 
paranae. These two species present distinct plastic phenotypes in different experimental environments: a) M. 
macrocephalus develops subterminal or upturned mouth in response to foraging position: feeding at Bottom 
vs. feeding at Surface. While A. paranae presents high plasticity in body growth and shape integrating 
temperature (High vs. low) and water flow (lotic vs. lentic), with high temperature and high flow enhancing 
growth and shape differences. So, we conducted separated experiments for each species. We extract RNA 
using TRIzol protocol from fresh cranial bones (M. macrocephalus) and whole skeleton (A. paranae) during 
different ontogenetic stages of individuals growing in these experimental environments. Bmp4 expression was 
investigated by RT-PCR in both species. The primers used for bmp4 and B-actin 2 (normalizer gene) were 
taken from published literature. We used SYBR Green PCR Master Mix: final reaction volume of 10μl to each 
technical triplicate from each biological sample. Cycle conditions: 2min at 50°C, 10min at 95°C, followed by 
40 cycles of 15sec at 95°C and 1min at 60°C. All trials were performed in the multiuser 7.500 real-time PCR 
System. ΔΔCT method was applied to calculate QR values. These values were further log10 transformed, and 
ANOVA analysis was separately conducted for each species. In M. macrocephalus, High levels of bmp4 
expression are related to the subterminal mouth and robust cranial bones in bottom morphotypes. While surface 
morphotypes presenting upturned mouths and thinner bones show low levels of bmp4 expression. These results 
rescue patterns previously found in both different Cichlids species and genetic manipulations in Zebrafish. A. 
paranae shows an increase of bmp4 expression during ontogeny associated with an increase in the magnitude 
of shape differences. These shape differences are induced by High temperature plus Water flow. Our finds 
suggest that bmp4 pathway is involved with the environmental induction of new plastic phenotypes, supporting 
the hypothesis of bmp4 bridging developmental plasticity and genetic assimilation. The next step will be 
performing a Transcriptome to address the entire genetic pathways regulating the expression of the plastic 
head morphotypes in M. macrocephalus.  
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Abstract:  
The synthesis of melanin in the organism is influenced by a set of genes, and one of the main regulatory genes 
of this synthesis is the melanocortin-1 receptor (MC1R). Expressed in the hair and feathers of vertebrates, this 
gene has a direct impact on the phenotype of animals and shows a high genetic variability. However, little is 
known about the genetic diversity of this gene in birds. Previous studies have shown controversy on this 
subject, with some indicating mutations affecting the coloration of hair and feathers, while others show no 
association. Thus, this study aims to evaluate the genetic variability of the MC1R gene in Masked Boobies 
(Sula dactylatra) to determine if this gene is undergoing selection among populations and what impact this 
mutation has on the species. For this purpose, blood samples from this species were collected in three locations 
(Trindade Archipelago (ES), Atol das Rocas Archipelago (RN), and Fernando de Noronha Archipelago (PE)), 
followed by DNA extraction, polymerase chain reaction (PCR), sequencing, and analysis of these sequences. 
A total of 31 individuals were sequenced with 777 base pairs (bp) each. The colonies showed moderate genetic 
diversity among themselves with signs of population expansion and positive selection, indicating high gene 
flow. However, significant population structure was detected between Trindade and Atol das Rocas (FST = 
0.085, p < 0.02). No relationships were found between amino acid substitutions and alterations in the plumage 
pattern of these individuals, indicating no action of positive or purifying selection. These data are important as 
they allow for an understanding of the connectivity between populations, which is useful for identifying 
ecological corridors and assessing the level of genetic diversity, assisting in the development of more 
appropriate management and conservation plans to protect the species in question.  
Palavras-chave: MC1R; diversity; boobies; mutation; selection. 
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Abstract:  
Population genomics offers a comprehensive perspective on the significance of mutation, recombination, 
natural selection, and genetic drift in evolution. Variation within and between species, encompassing 
polymorphism and divergence, allows us to draw inferences about recent and historical selection events. Genes 
subject to positive selection are often associated with the emergence of new phenotypes, facilitating adaptive 
responses to changing environmental conditions and enabling shifts in behavior and lifestyle. In this study, we 
focus on two closely related species, Cochliomyia hominivorax (parasite) and Cochliomyia macellaria 
(necrophagous), to investigate genes or genomic regions that may be subject to distinct evolutionary pressures, 
potentially contributing to their trophic specializations. These species exhibit different life histories, and by 
comparing polymorphism and divergence rates, we can identify genes associated with different evolutionary 
regimes, possibly correlated with trophic adaptations. To accomplish this, we examine the genomic patterns 
of divergence and infer the relative contributions of genetic drift, gene flow, and selection in generating and 
maintaining these patterns. We are particularly interested in identifying species-specific genes under positive 
selection, which may underlie the physiological diversification observed between C. hominivorax and C. 
macellaria. To identify relevant genes and regulatory regions, we employed available RNA sequences for both 
species. Through variant analysis, we assessed intra- and interspecific frequencies. Our primary focus lies in 
studying divergence (variation between species) and polymorphism (variation within species). We identified 
genes exhibiting contrasting evolutionary patterns between the two species, subsequently classifying them into 
gene ontology (GO) categories. Furthermore, we established connections between genes undergoing species-
specific selection and their biological functions in trophic phenotypes. By conducting this study, we 
successfully identified genes potentially involved in feeding habits in C. hominivorax and C. macellaria. By 
elucidating the genetic factors underlying trophic specializations in these species, our research contributes to 
a deeper understanding of the evolutionary processes driving ecological adaptations.  
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Abstract:  
Microscopic evidence of plant remains in pre-Columbian groups provides insights into the diet and the 
environmental conditions in which these groups lived. However, the intra- and inter-specific variability of 
certain structures, along with various physicochemical processes, can hinder or even prevent taxonomic 
identification in archaeological contexts. The study of ancient DNA (aDNA) in archaeological materials has 
enabled the detection and more precise identification of plant microremains at different taxonomic levels. The 
objective of this study is to investigate the potential of paleogenetic and paleogenomic analysis to identify 
plant species related to the subsistence and landscape of occupants of the archaeological site sambaqui 
Jabuticabeira II, located in Santa Catarina, Brazil, with dating from 2,890 ± 55 to 1,805 ± 65 years BP. The 
aDNA was extracted from sacral and control region sediment samples from 6 burials. Sanger and Next-
Generation Sequencing (NGS) methods were employed. A mixture of PCR amplicons was subjected to NGS. 
The resulting reads underwent an adapter removal step using AdapterRemoval software, and posteriorly, rbcL 
reads were compared to a custom database and alignment was performed using the Bowtie2 tool. The generated 
data were also compared to a custom database of the local flora for southern region of the country, based on 
the Flora do Brasil Platform, including 4 vegetation types: Restinga, Mangrove, Dense Ombrophilous Forest 
and Mixed Ombrophilous Forest. The results from Sanger sequencing revealed the presence of 13 potential 
species belonging to Lauraceae, Chloranthaceae, and Solanaceae, represented by 4 genera. NGS demonstrated 
the possible presence of approximately 200 species, represented by 28 families, including Solanaceae, 
Monimiaceae, Commelinaceae, Orchidaceae, Hypoxidaceae, Asparagaceae, Campanulaceae, Gesneriaceae, 
and Trigoniaceae, which had not been previously identified in sambaquis from southern Brazil. This research 
also revealed previously unreported plant species that can be used for food, medical and manufacturing 
purposes. Paleogenetics and paleogenomics demonstrated to be a promising approach to understanding the 
plant roles in the daily lives of past populations. 
Palavras-chave: NGS; Plant; Ancient DNA; sambaqui; Sanger sequencing 
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Abstract:  
Transposable Elements (TEs) and sequences derived from them are repetitive entities found in most eukaryotes 
studied to date. Due to their ability to relocate themselves within a genome, they are a source of genetic 
variability and a disruptive force for coding sequences in somatic and germ cells. Their dynamics inspire great 
interest to understand the molecular evolution of a lineage. This study proposes to investigate the TE sequences 
in cetaceans, which are mammals closely related to the Artiodactyla order that have undergone very remarkable 
evolutionary adaptations by exclusively occupying the aquatic environment and are distributed across a wide 
range of aquatic habitats. This macroevolution event demanded metabolic, immune and physiological 
adaptations that may eventually be related to their TE composition, at least in a regulatory level. Cetaceans are 
grouped in Mysticeti (whales with baleen plates) and Odontoceti (whales with teeth, dolphins and porpoises), 
and they represent a great opportunity to apply and develop comparative genomics tools and evolutionary 
studies that investigate their TE landscape. In this context, we characterized the TEs families present in the 
chromosome 1 of 9 cetacean species, Mysticeti and Odontoceti, and 2 external groups, cattle and common 
hippopotamus (Artiodactyla). All of them have chromosome level assemblies available in the NCBI database. 
The results were obtained combining the RepeatModeler and RepeatMasker softwares, and R packages for 
statistics and data visualization. In a first analysis, we evidence a variation in the abundance of TE families. 
Remarkably, retroelements and LINEs, the most abundant elements, slightly vary among cetacean species and 
hippo, but have a distinguished peak in the cattle chromosome. Interestingly, the L1 and L2 families have the 
lowest peak precisely on the cattle chromosome. Also, cetaceans exhibited a higher number of unclassified 
sequences. Our findings points to a deeper investigation considering (i) the contiguity of these datasets to 
evaluate the impact of the sequence quality in the results; (ii) chromosome synteny, studying their structure 
and putative chromosome mutations; (iii) develop scripts to cross TE sequences locations and flanking regions 
of annotated genes for a putative role in their regulation. 
Palavras-chave: transposon; bioinformatics; comparative genomics; aquatic mammals;  
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Abstract:  
Introduction Transthyretin, discovered in the 1940s, is the main thyroid hormone carrier in the brain, and have 
been since then thoroughly studied due to its different functions and involvement in amyloid diseases. Genomic 
analyses in the early 2000s found transthyretin-like proteins in C. elegans and several microorganisms. Further 
investigation showed that these genes were found on all domains of life, and that transthyretin was the result 
of a gene duplication in early Chordate evolution. In other domains organisms usually have only one gene, 
which codes for a protein in the second step of a purine degradation pathway, started by the conversion of uric 
acid to 5-hydroxy-isourate, which is then the substrate of this transthyretin-related protein, later named HIUase. 
Objectives: To understand the refunctionalization of HIUases into Transthyretins during the early evolution of 
Chordates by reconstructing ancestral sequences from this protein family and evaluating their function using 
biochemical and biophysical methods. Methods: Protein sequences from the Transthyretin/HIUase family 
(Pfam: PF00576) were obtained from Uniprot and filtered by taxonomy and redundance (using UniRef90). 
Sequences were then manually inspected to remove those likely to be fragments or incompatible with the 
domain size in this protein family. The curated sequence set was aligned using M-coffee and filtered using 
TrimAl, and used for a phylogenetic reconstruction using MrBayes. The most likely sequence for the common 
ancestor of HIUases and Transthyretins in vertebrates (i.e., before the gene duplication), the common ancestor 
of transthyretins (after gene duplication) and of transthyretins in Eutheria were obtained using FastML and 
then synthesized into bacterial expression gene pET28a-TEV. As controls for HIUase and tranthyretin 
function, we also expressed and characterized in E. coli the HIUase from Herbaspirillum seropedicae and 
human transthyretin. The proteins were subjected to isothermal titration calorimetry (ITC) using thyroxine to 
test for thyroid hormone binding, crystallization assays for x-ray structure determination and molecular 
docking against 5-hydroxy-isourate and the high energy reaction intermediate during HIUase catalysis. Results 
and conclusions: The reconstructed sequence for the common ancestor of transthyretins was shown to bind 
thyroxine with affinity comparable to that of human transthyretin. Its complex with thyroxine was crystallized 
and solved by x-ray diffraction, showing that early transthyretins probably had a nearly identical T4 binding 
mode to those of modern transthyretins, as seen by superposing its structure to that of T4-bound human 
transtyretin. The reconstructed ancestor for the protein before the duplication, however, failed to show T4 
binding on ITC experiments, and its x-ray structure confirmed no binding to T4, with an empty binding site 
even for crystals grown under hormone saturation. However, molecular docking indicated that this protein was 
likely able to interact with the HIUase substrate (5-hydroxy-isourate) and the high energy intermediate 
similarly to modern HIUases, and therefore its reaction mechanism was probably conserved. Docking to the 
TTR common ancestor, however, didn't result in a conformation compatible with catalysis. The Eutheria 
transthyretin ancestor was not prone to crystallization, but ITC indicated T4 binding. These results collectively 
suggests that, after the original HIUase gene duplication in chordates, the resulting protein lost early its ability 
to catalyze 5-hydroxy-isourate to OHCU reaction, while the early substitutions were already capable of making 
these early protein capable of carrying thyroxine. 
Palavras-chave: Transthyretin; HIUase; ancestral sequence reconstruction; evolutionary biophysics; 
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Abstract:  
The gymnophtalmid lizards currently comprises 56 genera and 285 species of small lizards with rostral-anal 
length from 4 to 20 cm long and that inhabit the leaf litter of tropical and subtropical forests in South and 
Central America and the Antilles. Ecpleopus belongs to the Ecpleopodini tribe, and it is a monotypic genus 
represented by the species Ecpleopus gaudichaudii distributed throughout the Atlantic Forest between the 
states of Bahia and Santa Catarina, Brazil. Some molecular phylogenies within Gymnophthalmidae have 
proposed the placement of the species within the tribe, but until now, there is not a study designed to estimate 
levels of genetic diversity and population structuring within E. gaudichaudii. The present work aimed to access 
the genetic diversity and population structure patterns within E. gaudichaudii from southeastern Brazil. We 
sequenced a cytb fragment (643 bp) for 32 individuals collected across 13 localities and estimated patterns of 
intra-specific genetic variation. The standard genetic diversity indices within the species were calculated for 
all specimens, excluding missing data (N=427 bp), which revealed a total of 21 haplotypes (h), with 132 
segregating sites (SS), haplotypic diversity (HD) of 0.933 and nucleotide diversity (π) of 0,09186. The most 
frequent haplotype (H8) was shared among eight individuals (localities in the interior of São Paulo state), while 
three are shared (H3, H9 and H14) and 17 haplotypes are exclusive of all individuals sampled here. A 
maximum likelihood (ML) phylogeny based on a haplotype dataset (N=427 bp) recovered three major 
lineages, two of them well supported; one lineage reunited mostly specimens from Espírito Santo, except for 
one individual from Mariana in Minas Gerais state. To explore population structure within E. gaudichaudii, 
we implemented a Bayesian population genetic approach that recovered five distinct clusters instead of the 
three lineages as found in ML analyses. According to the uncorrected p-distances, the genetic distance between 
these clusters ranged from 9,26% to 18,15%. Among the clusters, the specimens from Rio de Janeiro formed 
a very distinct lineage with genetic divergence higher than 16% when compared to the other lineages. 
Specimens sampled in localities of Espírito Santo state, which are distributed above the Rio Doce, were 
clustered in a distinctive lineage in both analyses (p-distances > 11%). The data presented here are supported 
by our ongoing studies based on morphological and karyotypic (2n=48 chromosomes of decreasing size) data 
and reveal the high level of genetic diversity within this Ecpleopodini lizard that might represent a species 
complex. 
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Abstract:  
The Thamnophilidae is a species-rich family of suboscine passerines endemic to the Neotropics, with 238 
species recognized by the International Ornithological Committee, distributed in 63 genera. This family shows 
remarkably high levels of taxonomic, ecological and functional diversity. This diversification allowed the 
group to occupy many different niches available for insectivorous birds, leading to several adaptations in the 
family. In this context, the study of species from this family can help us elucidate the macroevolutionary 
processes that shaped avian genomes as well as microevolutionary drivers of lineage diversification in mega-
diverse biomes such as the Amazon rainforest. Here, we present the assembly of the complete genome of 
Hypocnemis striata, which consists on a species complex divided in three species or subspecies depending on 
the taxonomic authority, as follows: H. striata implicata, H. striata striata, and H. striata affinis. This assembly 
will be used to investigate the impact of genome architecture on species limits in Hypocnemis warbling 
antbirds and Rhegmatorhina antbirds by comparing two closely related pairs of congeneric species for which 
whole-genomes have become available recently (Hypocnemis striata x H. ochrogyna; and Rhegmatorhina 
melanosticta x R. hoffmannsi). The first species pair (Hypocnemis) shows similar plumage coloring but 
divergent vocalization, while the second pair (Rhegmatorhina) shows divergent plumage coloring but very 
similar vocalization. For the genome of H. striata presented herein, we collected tissue samples from a male 
specimen at Floresta Nacional de Carajás following the Earth BioGenome Project standards for Avian genomes 
sequencing and assembly. Library preparation and sequencing was carried out at Instituto Tecnológico Vale - 
Desenvolvimento Sustentável (Belém - PA). We generated 6175185 PacBio HiFi/CCS reads, with N50 = 
9.5Kb and corresponding to 43,26x genome coverage. We first analyzed the k-mer spectra of the reads to 
estimate the genome size at 1.14Gb, heterozygosity at 0,419% and repetitiveness at 11.6% of total genome 
size. We used Hifiasm in primary mode to assemble 2301 contigs, with the longest contig = 91.79Mb, spanning 
1.34Gb with very low error rate (QV of primary assembly = 59.19 and completeness = 90.74%). More than 
50% of the assembly is contained in contigs longer than 18Mb (contig N50 = 18.2Mb). The gene space 
assembled was estimated as 95.6% complete BUSCOs. We are now preparing new DNA libraries for HiC 
short read sequencing and Nanopore ultralong read sequencing. We will use both Hifiasm assembler in Hi-C 
haplotype phasing mode and Verkko, combined with YaHs, to generate the first telomere-to-telomere avian 
genome produced entirely in Brazil. Manual curation will be carried out with Hi-C remapping and edition of 
contact maps with the Pretext-suite, in dual curation mode (both haplotypes are curated at once). We will also 
assemble the mitochondrial genome with MitoHiFi. The final assembly will be submitted to extensive 
structural gene annotation, with RNA-seq reads and closely related species transcriptome comparison.  
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Abstract:  
B chromosomes are additional genomic elements found in many eukaryotes. Despite its main composition of 
repetitive DNA, these chromosomes also harbor active protein-coding genes. The fish genus Psalidodon, 
which was recently set apart from Astyanax genus, has at least 8 different B chromosome variants. Recent 
studies have shown a high similarity among the gene content of five of these variants, revealing their common 
origin at 4 million years. Among these genes, the sbno2-B is a retroinserted pseudogene present in at least four 
B chromosome variants from three Psalidodon species. Due to the lack of introns in this retroinserted gene, 
we have been using a PCR-based protocol with primers for exon-exon junctions to identify the presence of the 
large metacentric B chromosome variants in three Psalidodon species, (P. paranae, Cascatinha stream, 
Botucatu - SP, P. bockmanni, Segredo stream, Botucatu - SP and P. fasciatus, two populations, Araras stream, 
Araras - SP and Alamabri steam Piratininga - SP), with high precision and efficacy. Thus, we hypothesize that 
this assay could be useful to test whether non-metacentric B variants also have the sbno2-B pseudogene, which 
could indicate a common origin with the large metacentric variants. To test the hypothesis, we collected 
samples of Psalidodon fasciatus with and without a subtelocentric B chromosome, named Bfst, and used the 
PCR-based protocol to assess the presence of the sbno2-B pseudogene in this genomic element. We used a 
primer set containing one forward primer within an exon and two reverse primers, one within an exon and the 
other at an exon-exon junction. The amplicons were then visualized on agarose gel. Because of our primer 
combination, the animals without the sbno2-B only exhibit a single band in the agarose gel (exon 
amplification), while animals with the sbno2-B exhibit two bands (exon and exon-exon amplification). After 
the amplification, it was observed that only animals with B chromosomes have the sbno2-B pseudogene, 
indicating the presence of the retroinserted sequence in the Bfst. Our results strongly indicate that the Bfst 
variant shares a common origin with the metacentric B chromosomes of the Psalidodon genus. The presence 
of sbno2-B in the Bfst indicates that even structurally differentiated Psalidodon B variants possibly were 
originated from a single evolutionary event. The literature information suggests that the Psalidodon 
metacentric B chromosomes were originated from an isochromosome formation event, and the symmetry of 
both arms of this B chromosome acts as an important factor to survive the meiotic checkpoints by self-pairing. 
Based on these data, we hypothesize that the Bfst was formed after a degeneration process occurred in an 
ancestor metacentric B chromosome, contrarily to the multiple origin previously proposed in the literature. In 
addition, after its origin, the Bfst variant might have lost its symmetric morphology, but maintained essential 
genes for its survival throughout the generations and the speciation processes. 
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Abstract:  
Indivíduos da espécie de macaco-prego Sapajus libidinosus são capazes de utilizar ferramentas em ambiente 
natural, sendo um dos mais interessantes exemplos de como primatas não humanos desenvolvem cultura 
inovadora, dinâmica e estável. Grupos da espécie que habitam a Caatinga - bioma semiárido que impõe 
desafios à vida, especialmente para mamíferos - apresentam número de indivíduos semelhante ao de grupos 
de outras espécies de macaco-prego que habitam biomas como a Amazônia e Mata Atlântica - muito mais 
abundantes em recursos e menos severos em condições climáticas. Dentro da Caatinga, no Parque Nacional 
Serra da Capivara (PNSC), encontra-se o grupo da Pedra Furada, exímios manipuladores de ferramentas de 
pedra que superam os chimpanzés e figuram como os primatas com maior repertório no uso de líticos depois 
dos humanos. A cultura de uso de ferramentas de S. libidinosus na Caatinga está fortemente vinculada a 
algumas plantas com frutos ou sementes de cascas duras que são quebradas para acessar o conteúdo nutritivo. 
Portanto, investigamos a distribuição geográfica e a disponibilidade de espécies vegetais consumidas por S. 
libidinosus através de modelos de distribuição de espécie (SDMs, do inglês species distribution modeling) para 
agregar uma dimensão ecológica ao estudo da história evolutiva desta espécie de macaco-prego na Caatinga. 
O software Maxent, que aplica o método de máxima entropia, foi empregado na elaboração dos modelos, 
combinando registros de ocorrência das espécies (obtidos nos bancos de dados GBIF e SpeciesLink) e dados 
climáticos (obtidos no banco de dados WorldClim) - baseados em 19 variáveis bioclimáticas distintas. SDMs 
foram gerados para S. libidinosus, para oito diferentes espécies vegetais consumidas mediante manipulação 
com uso de ferramentas e para Ficus gomelleira, uma planta com frutos carnosos consumidos pelos macacos-
prego sem auxílio de ferramentas. As projeções de nicho potencial das espécies no presente permitiram gerar 
modelos de sua distribuição no passado, lançando mão de dados de paleoclima de diferentes momentos 
compreendidos dentro do período de ocupação de S. libidinosus do território da atual Caatinga: Holoceno 
Médio (~6 mil anos), Último Máximo Glacial (~22 mil anos) e Último Interglacial (~140-120 mil anos). 
Através destes modelos, identificamos que plantas de frutos macios se tornaram menos disponíveis durante o 
estabelecimento do bioma da Caatinga no Holoceno Médio, quando uma fitofisionomia florestal deu lugar ao 
ambiente semiárido que conhecemos. Entretanto, com dados originais da sequência do gene mitocondrial 
CYTB (N=71) verificamos através de análises demográficas (programas BEAST, LAMARC e ABC) que a 
população de S. libidinosus da Caatinga permaneceu estável durante o Holoceno (desde 11 mil anos até o 
presente), com um sinal de leve crescimento, porém contínuo, até os dias atuais - particularmente notável nos 
últimos 3,3 mil anos. Sugerimos que essa aparente incongruência - o ambiente torna-se mais hostil, frutos 
acessíveis tornam-se indisponíveis e, ainda assim, a população de macacos-prego mantêm-se estável - pode 
ser resolvida se adicionarmos o uso de ferramentas à equação. Com o estabelecimento do semiárido a estratégia 
de usar ferramentas para acessar recursos alimentares duros e/ou encapsulados - cruciais frente à escassez dos 
recursos alimentares mais acessíveis - pode ter sido fundamental para que as populações de S. libidinosus 
tenham tido sucesso evolutivo neste ambiente hostil, diferentemente do observado para outras espécies de 
mamíferos, incluindo primatas. 
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Abstract:  
Sample size (N) is an important feature in genetic studies of natural populations. It has to be representative of 
the natural variation without wasting resources on a large number of individuals that will not generate more 
informative results. Also, large sample size can be a problem for endangered species. Thus, it becomes relevant 
to determine the appropriate sample size that is representative of natural variation, with the lowest possible 
cost and laboratory effort. The objective of this work was to determine the sample size that represents the 
genetic variability of microsatellite loci for population studies of Drosophila species from the Neotropical 
region, with optimization of resources and collection and laboratory efforts. We used 100 individuals from 
natural populations genotyped for microsatellite loci for each of four Drosophila species: D. ornatifrons and 
D. antonietae of the Drosophila subgenus, and D. prosaltans and D. sturtevanti of the Sophophorasubgenus. 
From the original matrices, 50 replicates were randomly obtained for the following population sizes (N): 5, 
10, 15, 20, 25, 30, 35, 40, 45, 50, 75 and 95 individuals. For all 50 replicates of each N, the percentage of 
detection of all non-rare alleles (frequency ≥ 5%) from the original sample, expected mean heterozygosity 
(He), and the genetic differentiation (Fst) to the original 100 individuals matrix were calculated. The ideal N 
for each species was established using a non-parametric analysis of the non-significant values of He and Fst 
paired between the different population sizes, and for the detection of the non-rare alleles, the presence of these 
in at least 95% of the 50 replicates in at least 70% of the loci was considered. After determining the ideal N, 
the rare alleles (frequency < 5%) of the original matrix were replaced by other genotypes with non-rare alleles 
(also from natural populations), and from this new matrix, 50 subsamples with the ideal N were randomly 
selected. The genetic composition of the 50 replicates of ideal N with rare alleles were compared with those 
of ideal N without rare alleles, using the STRUCTURE software. The ideal sample sizes calculated were: D. 
ornatifrons - N = 25, D. antonietae - N = 30, D. prosaltans and D. sturtevanti - N = 35. The presence of rare 
alleles produced inconspicuous differences in the distribution of the genetic clusters of individuals, obtained 
in the STRUCTURE software, within the grouping classes proposed. The Sophophora subgenus species, D. 
prosaltans and D. sturtevanti, showed greater genetic diversity and, consequently, greater ideal N for 
population analyzes using microsatellite loci. On the other hand, species of the Drosophila subgenus, D. 
ornatifrons and D. antonietae, presented lower ideal N probably due to their lower genetic diversity. The 
amount of genetic diversity is probably related to the range of resource exploitation of the species, 
polyspecialists or generalists. The results of this work also showed that the same ideal N can be used in case 
of microsatellite loci transferred between phylogenetically close species, as was the case of the loci described 
for D. sturtevanti and transferred to D. prosaltans. 
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Abstract:  
Documenting the diversity of Amazonian fish represents a considerable challenge for traditional survey 
methods as selectivity of capture methods varies considerably by environment and by collector. Furthermore, 
there is great variation in taxonomic identification, depending on the participation and group-specific 
knowledge of taxonomists available to take part in each study. Monitoring using environmental DNA has been 
proposed as a solution to standardize effort and identification and shows great promise, but the ability to 
accurately reproduce information such as phylogenetic diversity indices requires a greater understanding of 
how the procedures used to create these indices can result in variation in the output. We therefore tested how 
different methods for producing phylogenies from DNA barcode data (representing baseline metabarcoding 
data) could influence the variation in phylogenetic diversity metrics for eastern Amazonian stream fishes 
across sampling events in a spatio-temporally variable ecological dataset that is effort controlled. We produced 
four phylogenies, representing two variations in potential improvement of phylogenetic resolution. Firstly, we 
produced a basic phylogeny using newly produced COI-5P sequence data and also sourced from public datasets 
for all taxa found in the sample region following standard Barcode of Life protocols. Secondly, we used a 
script to aggregate available sequence data in public datasets for the closest taxa to each species in the region 
to create a phylogeny with greater taxonomic resolution in order to reduce basal polytomies. We then applied 
constraints at the level of families and orders to both of these original datasets during a second round of 
phylogenetic tree construction. The four final trees ("COI without constraint", "Aggregated data without 
constraint", "COI with constraint", and "Aggregated data with constraint") were then used to generate the 
phylogenetic diversity indices PD and MPD to investigate variation in these indices considering the method of 
phylogenetic tree construction and dataset. We found that, as expected, there are differences in the 
phylogenetic diversity indices produced using bigger datasets ("Aggregated data without constraint") 
compared to the baseline phylogenetic data ("COI without constraint"), with increased values of PD as the 
branch lengths extend with the increase in the number of variable sites available for tree construction. This 
therefore represents a theoretical gain in confidence of the indices using the bigger datasets because rare species 
from distinct taxonomic lineages can have a greater impact. However, using constraints during tree 
construction with baseline data ("COI with constraint") led to equivalent gains in the representativeness and 
constancy of the phylogenetic diversity related to mean divergence across taxa represented by MPD values. 
This is because, despite the fact that branch length may vary between the "COI with constraint" and 
"Aggregated data with constraint" datasets, the proportional relationships between taxa are maintained. 
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Abstract:  
The first humans arrived in the American Continent between 15 and 18 thousand years ago. As humans 
occupied this region, many different populations and modes of subsistence were established. These populations 
can be allocated into two categories. The first being that of populations with large numbers of individuals, 
significant gene flow and traditional large-scale farming of starch-rich species, such as Mesoamericans and 
Andeans natives. The second category is that of small, greatly genetically isolated hunter-gatherers such as the 
Amazonians. These populations present a smaller dietary intake of starch than the traditionally agricultural 
populations. The chemical digestion of starch starts in the mouth, where the salivar amylase enzyme catalyzes 
it. This enzyme is coded by the AMY1 gene present on chromosome 1. In 2007, Perry and collaborators 
analyzed the copy number variation (CNV) of AMY1 through qPCR in hunter-gatherer populations from 
Africa and Siberia as well as in Eurasian large scale farmers. They argued the positive selection of more copies 
on the agricultural populations. Our goal was to analyze the copy number variation of the AMY1 gene in 
Mesoamericans agriculturalists and South American hunter-gatherers using as primary input next-generation 
high coverage (30x) whole genome sequencing data. The sequencing files were collected from the public 
databases HGDP and SGDP, as well as from the collection of Native American human genomes sequenced by 
the Laboratory of Human Population Genomics of the University of São Paulo. Eighty-four individuals from 
17 populations compose the genomic dataset assembled for this study. The number of copies of the AMY1 
gene of each individual was determined via a read depth-based methodology applied by the CNVpytor 
software. An average value of 2 copies was found for the hunter-gatherer populations and an average value of 
3 copies for the populations with traditional large-scale farming. A T-test, as well as a Wilcoxon-Mann-
Whitney test both, indicate that the difference between the two mean values is statistically significant (p value 
< 0.05). We also performed selection tests based on variant site frequency using the 50kb flanking regions of 
the AMY1 gene. Firstly, a Weir Cockerham FST test between the individuals of the two groups (hunter-
gatherers and agriculturalists). This analysis resulted in a mean FST value of 0.04. Secondly, a population 
branch statistic (PBS) analysis with Siberian Yakut individuals as the external group, which returned a mean 
value of +0.07, indicating positive selection. Our preliminary results show a significant difference in copy 
number between agriculturalist and hunter-gatherer populations in America, showing a positive selection 
signal for increased copy number in Mesoamerican agriculturalists. 
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Abstract:  
Understanding the interplay of genetic and ecological factors in divergence with gene flow is the main question 
in the evolutionary genetics of speciation. Trophic specialization plays major role in ecological speciation and 
is associated with the initial phases of divergence in sympatry. However, little is known of how niche 
partitioning is established in the early phases of speciation and whether it involves phenotypically plastic or 
genetically determined adaptations. Adaptive radiations among neotropical cichlid fishes of the genus 
Crenicichla are known for having trophic morphologies that evolved repeatedly in Southern Brazil. To test the 
level of trophic specialization and to understand better convergent evolution, we analyzed the divergence in 
morphological traits that are known to have a genetic and plastic bases, as well as the diet of six species of 
Crenicichla that belong to the Iguassuensis and Missioneira groups, both of which evolved ecomorphs 
specialized in piscivore, insectivore and molluscivore diets. We investigated the genetic and ecological factors 
that led to the evolution of these two radiations using an integrative approach composed by morphological 
analysis, field observations and the molecular and visual analysis of dietary contents. We developed a 
metabarcoding assay by optimizing DNA extraction methods, primer design and amplification protocolos. Our 
results were validated by Sanger sequencing and show that the two mitochondrial regions of interest (18s and 
COI) were specifically amplified and that samples with gastro intestinal content presented a mixture of 
sequences. Almost all of the sequences of the gut contents did not match GenBank records, showing the need 
to increase the taxonomic coverage of the local fauna in sequence databases. Furthermore, the complexity of 
the sequencing requires the use of NGS amplicon-sequencing. Visual analysis of gut contents showed a higher 
similarity on the diet of fishes from the same groups. However, the quantity of each item varied between 
ecomorphs and the proportion of items (fishes, molluscs and insects) was relatively similar between convergent 
ecomorphs. Our morphological analysis of plastic traits show that piscivores have significant shorter tracts 
when compared with insectivore and molluscivore species. Thus, the alimentary items are not exclusive to one 
single species or ecomorph, but there is a higher or lower acquisition of types of items depending on them. 
Therefore, the level of trophic specialization seems incomplete in both groups, showing sympatric species that 
belong to a possible speciation continuum and with various degrees of overlap in ecological niches. Our results 
support the notion that phenotypic plasticity in diet-related traits is associated to the early instances of 
divergence with gene flow and opens possibilities to further studies on speciation in parallel adaptive 
radiations. 
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Abstract:  
The orders Ephemeroptera (mayflies) and Odonata (damselflies and dragonflies), traditionally placed in the 
superorder Palaeoptera, are recognized as the two most ancient extant lineages of winged insects. However, 
the monophyly of this superorder has been a topic of extensive debate. Understanding insect phylogeny is 
crucial for comprehending their evolutionary history, and Palaeoptera lineages play a significant role in this 
process. Molecular data, especially the mitochondrial genome (mtDNA), has proven to be a promising tool to 
study the relationships among insects, providing precise and reliable insights of evolution. Here, we assembled 
and annotated mitochondrial genomes of Palaeoptera species using available sequencing data from public 
sequence databases. Eighteen species were selected by searching raw DNA sequencing data in the Sequence 
Read Archive (SRA) database at the National Center for Biotechnology Information (NCBI). The assembly 
was performed using the NOVOPlasty 4.3.1 tool, employing a seed-based de novo approach. The seed 
sequence used for assembly was the COI gene from the target species or a congeneric species. Annotation of 
protein-coding genes (PCGs), tRNAs, and rRNAs was predicted using the MITOS2. Manual curation of PCGs 
in each annotated genome was performed using the Ugene software. Gene boundaries were verified by 
performing alignments with reference genomes of the same genus or family using MAFFT software under the 
L-INS-i strategy. The NCBI Nucleotide Basic Local Alignment Search Tool (BLASTn) platform was utilized 
to validate and compare each annotation. We successfully assembled a total of five circular mitochondrial 
genomes. The annotated genomes included two Odonata species: Macromia margarita (Macromiidae) and 
Rhinocypha anisoptera (Macromiidae), with genome sizes of 15,258 bp (GC = 28.96%) and 15,497 bp (GC = 
27.33%), respectively; and three Ephemeroptera species: Centroptilum luteolum (Baetidae), Drunella 
allegheniensis (Ephemerellidae), and Ephemerella hispida Ephemerellidae), with genome sizes of 15,057 bp 
(GC = 32.96%), 15,041 bp (GC = 38.62%), and 16,127 bp (GC = 38.44%), respectively. The whole 
mitochondrial genomes of M. margarita, D. allegheniensis, and E. hispida comprised 13 PCGs, 2 rRNA genes, 
and 22 tRNA genes. In the case of R. anisoptera and C. luteolum, the mitochondrial genomes contained 13 
PCGs, 2 rRNA genes, and 21 tRNA genes. This study presents novel mitochondrial genomes of five species 
belonging to the Odonata and Ephemeroptera orders. These findings greatly contribute to the existing 
knowledge of Palaeoptera, offering valuable insights and expanding the available data for investigating 
phylogenetic relationships within this group. The acquisition of these five mitogenomes enhances our 
understanding of mitochondrial evolution and facilitates future research in the field. 
Palavras-chave: Genome Evolution; Mitochondrial DNA; Palaeopterian; ;  

  

779

GENÉTICA 
EVOLUTIVA



GENETIC DIFFERENTIATION OF LEPORINUS PIAU (CHARACIFORMES: 
ANOSTOMIDAE) IN WATERSHEDS IN THE NORTH AND NORTHEAST REGIONS OF 
BRAZIL 

 
Maria Histelle Sousa do Nascimento 1,2; Elmary da Costa Fraga 2; Maria Claudene Barros 2,3 
1. Campus Paulo VI, São Luis, MA. Graduate Program of Biodiversity and Biotechnology of the Legal 
Amazon/Bionorte; 2. Praca Duque de Caxias, Morro do Alecrim, S/N. Laboratory of Genetics and Molecular Biology; 3. 
UEMA, Campus Paulo VI, São Luis, MA. Graduate Program of Biodiversity and Biotechnology of the Legal 
Amazon/Bionorte-UEMA, Campus Paulo VI, São Luis, MA 

 
Abstract:  
The genus Leporinus Agassiz, 1829 is the most specious within Anostomidae with 81 valid nominal species, 
constituting one of the most diverse genera of the order Characiformes. The species Leporinus piau Fowler, 
1941 is distributed in hydrographic basins in the Brazilian Northeast, but little understood phylogenetically 
and taxonomically due to morphological patterns very similar to other species of the genus. Therefore, in this 
study sequences Cytochrome Oxidase subunit I gene of 38 species of Leporinus were used in order to estimate 
the phylogenetic relationships, as well as to evaluate the genetic differentiation of Leporinus piau from 
watersheds in the North and Northeast brazilian. A bank of 63 sequences available on the Genbank platform 
was obtained, of which 60 sequences corresponded to 38 species of Leporinus, from different locations in 
South America. The species Caenotropus labyrinthicus, Anostomus ternetzi and Curimata cyprinoides were 
incorporated into the study as an outgroup. The sequences were aligned in the Bioedit program, the K2P model 
was used for genetic distance analysis in the Mega X program. For molecular phylogeny, trees were 
constructed using the Maximum Likelihood and Bayesian Inference methods from the HKY+I+G model. 
Delimitation analysisdistance-based MOTUs was performed using the Automatic Barcode Gap Discovery 
(ABGD) and Assemble Species by Automatic Partitioning (ASAP) methods. The phylogenetic tree revealed 
well-supported clades and evidenced the separation of L. piau into three distinct groupings. The first grouping 
was made up of specimens from the Jaguaribe, Paraíba do Norte and Piranhas-Açu with posterior probability 
1 support. The second cluster consisted of L. piau from the rio Tapajos basin, which clustered with moderate 
support with the species Leporinus agassizii. Samples of L. piau from the São Francisco river basin formed 
the third cluster with a posterior probability of 1. The genetic distance between the three groups revealed a 
variation from 1.66 to 9.01%. Species delimitation methods also showed distinct MOTUs, where ABGD and 
ASAP found four and three MOTUs, respectively. Therefore, the generated results suggest that the species L. 
piau in northeastern brazilian basins do not form a monophyletic unit, with at least two distinct evolutionary 
stocks under the same name, as well as drawing attention to the existence of taxonomic inconsistencies within 
this group of fish. 
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Abstract:  
Characidium, popularly known lady, has a wide geographic distribution in the Neotropical region, being found 
in streams, lagoons and lowland wetlands from eastern Panama to northern Argentina. Among the species of 
the genus Characidium, C. zebra stands out for not having well-defined taxonomic characters, making its 
precise identification difficult, being considered a complex of species. The present work aimed to delimit the 
specimens of the genus Characidium based on the COI gene, from different Brazilian river basins and to 
evaluate whether there is population structure among the representatives identified as C. zebra. 41 specimens 
were analyzed, of which 34 sequences were taken from previous studies that grouped them in a single MOTU 
- as C. zebra (MOTU 14). In addition, seven specimens identified a priori, based on morphology, as 
Characidium sp. 1 (2 individuals); Characidum sp. 2 (1 individual); C. aff. zebra (3 individuals) and C. chicoi 
(1 individual). For the seven sets of samples, the following methodologies were used: DNA extraction 
techniques, polymerase chain reaction (PCR) using the mitochondrial COI gene and, subsequently, 
sequencing. The results of the genetic distance analyzes showed the formation of five distinct groups, namely: 
C. zebra (MOTU 14), Characidium sp. 1, Characidium sp. 2, C. aff. zebra, C. chicoi, with high genetic 
distances between them, including individuals identified on the basis of morphology as C. zebra and C. aff. 
zebra with 11.88% of distance between them. For the 34 sequences identified as MOTU 14 and the three 
sequences from C. aff. zebra a haplotype network was performed. The results indicate that there are several 
mutational sites separating MOTU 14 (C. zebra) and C. aff. zebra, confirming that they are two distinct species, 
showing the need for a taxonomic revision for the C. zebra group. In addition, specimens from MOTU 14 
showed low haplotype sharing and no population structure between the studied locations. Our results still 
reveal that there are at least three new species to be formally describ. 
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Abstract:  
Transancistrus santarosensis is a species of fish from the Loricariidae family, which is the most diverse among 
the fish of the Siluriformes order and one of the vertebrate families with the highest species richness. T. 
santarosensis is a rare species endemic to coastal rivers in the southern coast of Ecuador that flow into the Gulf 
of Guayaquil. The objective of this study was to identify and characterize the species from a cytogenetic and 
DNA barcoding perspective. Twelve specimens were collected, including 2 males, 3 females, and 7 
undetermined sex individuals, from the Río dos Bocas (Cantón Pasaje), El Oro Province, Ecuador. Cytogenetic 
preparations were obtained from kidney cells of the fish, and the slides were stained with Giemsa, C-banding, 
silver nitrate, and fluorescence in situ hybridization (FISH) using probes for the 18S, 5S, and telomeric genes. 
To associate DNA sequences with species identification, muscle tissue samples were collected from the fish, 
and genomic DNA was extracted. Subsequently, a fragment of the Cit B gene was amplified and sequenced 
for each individual. The results showed that T. santarosensis has a diploid complement of 2n=54 chromosomes 
in both males and females. The karyotypic formula was 25 metacentrics, 27 submetacentrics, and 2 
acrocentrics for females, and 26 metacentrics, 26 submetacentrics, and 2 acrocentrics for males, with a 
fundamental number of 106 for both sexes. Females exhibited a pair of morphologically distinct chromosomes, 
indicating the presence of a ZZ/ZW sex chromosome system, where females have two different sex 
chromosomes (ZW) and males have two identical sex chromosomes (ZZ). Additionally, pericentromeric 
heterochromatic regions were identified in several chromosomes, except for pairs 9, 10, 22, 23, and 26, and 
nucleolus organizer regions (NORs) were found in a secondary constriction located at the terminal region of 
the long arms of pair 13. FISH analysis using the 18S rDNA probe confirmed a single marking in the secondary 
constriction of the submetacentric pair 13, corresponding to the Ag-NOR signal, while the 5S rDNA probe 
revealed only two minor ribosomal cistrons located interstitially on the short arms of a metacentric 
chromosome pair in both sexes. Telomeric sequences were observed in the terminal regions of all 
chromosomes. DNA barcoding analysis showed that the intraspecific genetic distance is 0.001±0.000, and the 
genetic distances between other Ancistrini species found in the same region are 0.155±0.016 for Ancistrus 
clementinae and 0.122±0.015 for Chaetostoma bifurcum. This research contributes to the knowledge of the 
genetic and karyotypic diversity of the T. santarosensis species, providing important information about its 
biology and evolution. Moreover, it highlights the importance of using molecular and cytogenetic techniques 
for species identification and the study of genetic diversity in fish. 
Palavras-chave: Genetics; Siluriformes; Diversity; ;  
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Abstract:  
The brain, an organ of the central nervous system, can process, store, and learn information. Comprising glial 
cells and neurons, it is metabolically expensive and holds significant adaptive value. Understanding the 
environmental pressures that have shaped complex brains is a long-standing question in biology. Advances in 
molecular biology and genetics can help reveal genes associated with brain development and infer selective 
pressure models, as well as the evolutionary landscape of this organ. TRNP1 codifies a nuclear protein related 
to membraneless organelles formation and increase in nucleoli size, which signalizes to shifts in cell cycle 
phases. TRNP1 is highly expressed in brain tissue and mantains a self-renewal state in neural stem cells. 
Knock-down of this gene is related to cell differentitaion and gyrification. A experimental study showed cells 
transfected with bottlenose dolphin TRNP1 showed a higher proliferation rate than those transfected with 
human and other mammals' TRNP1. Cetaceans are aquatic mammals with intricate behaviors, displaying 
variations in brain size and social expressions, making them ideal subjects for comparative studies on the 
evolution of these traits. In this context, our study aimed to investigate TRNP1 molecular evolution and test 
the applicability of the social brain hypothesis, which links social complexity to brain evolution. To achieve 
this, we employed branch-site models to investigate molecular evolution and phylogenetic generalized least 
squares regressions to investigate relation between phenotypes (brain complexity and social structure) and 
TRNP1.  
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Abstract:  
While most species are monocentric, with a centromere restricted to a single region per chromosome, some 
organisms possess holocentromeres, in which the centromere activity is distributed over the entire chromosome 
length. This transition occurred independently at least 13 times across distant plant and animal families. Among 
plants, the family Cyperaceae (sedges) comprises species with holocentric chromosomes. However, whether 
all species within the family are holocentric is still unknown. Here we investigated the genome and 
chromosome organization in the great fen sedge, Cladium mariscus (L.) Pohl, one of the first species diverging 
within the large subfamily Cyperoideae. It has 2n = 72 chromosomes with a unknown centromere structure, 
and a small genome size (2C = 0.565 pg). We combined different approaches such as repetitive genome 
fraction analysis using Repeat Explorer, fluorescence in situ hybridization (FISH), and indirect 
immunostaining for kinetochore proteins. The repeatome (13.7% of the genome) of C. mariscus contains 
mainly a high proportions of satellite DNAs (2.45%) followed by LTR-retrotransposons from Ty1/copia-
Angela (0.57%) and Ty3/gypsy-Athila (0.39%) clades. The most abundant satellites, CmaSat1-92, and 
CmaSat2-172, were mapped to mitotic chromosomes, with CmaSat1-92 distributed along each chromatid from 
telomere to telomere, while CmaSat2-172 showed a dot-like distribution where CmaSat1-92 was absent. The 
CmaSat1-92 signals colocalized with kinetochore proteins (KnL1) detected by immunostaining as a line along 
each chromatid. Altogether, it seems that C. mariscus has likely satellite-based, small holocentric 
chromosomes. Our data suggest that the transition to holocentricity occurred early during the Cyperaceae 
diversification. 
Palavras-chave: centromere structure; holocentric; repetitive composition; satellites DNA;  
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Abstract:  
The bat Platyrrhinus lineatus (E. Geoffroy, 1810) is part of the genus Platyrrhinus, is medium-sized, with a 
coloration ranging from brown to dark gray on the back and grayish brown on the belly, with four broad white 
stripes on the head, and a white stripe that extends along the back, from the base of the head to the base of the 
interfemoral membrane. It is widely distributed in the Neotropics and in Brazil is found in all biomes. Being 
frugivorous, it is of great importance for its potential to disperse seeds, helping to maintain the ecosystems 
where they live, which range from humid forests, riparian forests to dry environments. In general, bat 
populations show a dynamic behavior, which has been undergoing continuous changes over time, thus the 
identification of species is of utmost importance to define their taxonomic status and their conservation. This 
study aimed to identify, via DNA Barcode, the species of the genus Platyrrhinus that occur in the Chapada 
das Mesas National Park (PNCM) in Maranhão, Brazil. The collections were made in fragments of the Cerrado 
biome in Maranhão. Total DNA was extracted from muscle tissue with the PROMEGA kit according to the 
manufacturer, the COI gene was amplified with specific primers via PCR and was sequenced in the 
ThermoFisher 3,500 DNA sequencer. For molecular analyses the following software was used: BIOEDIT, 
MEGA 11 and DNAsp. In addition, the BOLD Systems platform was used to verify the similarity of the 
sequences with other references. The molecular analyses were performed from 13 sequences, eight from this 
study and five available from GenBank, which resulted in a bank with 614 bp, six haplotypes, haplotype 
diversity of 0.769 and nucleotide diversity of 0.003. The genetic divergence matrix revealed values ranging 
from 0.0% to 0.8% among the sequences analyzed. The construction of the phylogenetic trees using the 
likelihood ratio (VL) and Baysian inference (IB) methods showed similar topologies, where they grouped all 
specimens into a strongly supported clade (100% ML/ 1 IB). On the BOLDSYSTEMS platform the similarity 
of the sequences of the present study ranged from 99.84% to 100% for P. lineatus. The results revealed the 
occurrence of only P. lineatus for the PNCM, Cerrado biome, showing no genetic differentiation for the 
specimens analyzed and revealing a single taxonomic status for the genus: P. lineatus. 
Palavras-chave: BOLDSYSTEMS; Genetic; Cerrado; ;  
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Abstract:  
The family Thraupidae comprises one of the largest radiations of Neotropical birds, exhibiting high diversity 
in plumage, behaviors, and ecological niches. Trichothraupis melanops and Tachyphonus coronatus are two 
forest-dwelling tanagers with wide distributions in the southern portion of the Atlantic Forest, although Tr. 
melanops also occurs in the Yungas (Andean forests). Despite their close phylogenetic relationship and similar 
ecological characteristics, such as understory foraging, omnivorous habits, low ecological sensitivity, and high 
vagility, preliminary genetic studies have revealed significant differences in population diversity and structure 
between these species in the Atlantic Forest. Our study aims to compare the intraspecific phylogeographies of 
the two species to characterize the evolutionary dynamics of their populations in the Atlantic Forest. We 
generated mtDNA data (Cytb) through Sanger sequencing of the two species in the Atlantic Forest of Minas 
Gerais, which were complemented by published data. The phylogeographic analyses consisted of phylogenetic 
trees (ML) and haplotype networks (MJ) of the Cytb haplotypes of each species to infer genealogical 
relationships in a historical and geographical context within the Atlantic Forest biome. We also calculated 
parameters of genetic diversity, demography, and population structure (Fst and AMOVA) for each species, 
while considering the comparative phylogeographic patterns. The discrepancy in genetic diversity between the 
species was corroborated: Tachyphonus coronatus exhibited a nucleotide diversity 101.3% higher than Tr. 
melanops, along with greater haplotype divergence and diversity. Both species showed defined haplogroups, 
with evidence of secondary contact in some current fragments of the Atlantic Forest, without significant 
population structuring. Trichothraupis melanops exhibited a phylogeographic pattern with lineages of low 
genetic divergence occurring sympatrically, as well as significant population expansion. On the other hand, 
Ta. coronatus displayed moderate genetic divergence without significant population expansion, with 
geographically distributed and divergent lineages showing secondary contact. Unprecedentedly, a highly 
divergent mitochondrial lineage with strong statistical support was identified in Tr. melanops, which diverged 
prior to the separation of the differentiated clade in the Yungas and other clades in the Atlantic Forest, 
occurring in Minas Gerais and northeastern Argentina in sympatry with other lineages. Previous divergence in 
allopatry with evidence of population bottlenecks during periods of forest regression in the Pleistocene was 
hypothesized for both species, although for Ta. coronatus, populations diversified in a highly fragmented 
environment. Both species exhibited secondary contact during periods of forest stability. The highly divergent 
lineage identified in Tr. melanops in two separate localities within the Atlantic Forest (Minas Gerais and 
Argentina) challenges the separation between the Andean and Atlantic forests as the sole major gene flow 
barrier in the species. This evidence requires further robust analysis, as it could even represent a cryptic taxon 
or interspecific hybridization. The results reflect the high complexity of the evolutionary history in the Atlantic 
Forest, which should be considered in the conservation of the biome. 
Palavras-chave: Genetic diversity; Secondary contact; Population bottleneck; Passeriformes;  
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Abstract:  
Iron (Fe) is an essential element for virtually all organisms, particularly plants, which use it in vital biochemical 
processes such as photosynthesis. However, due to its electrochemical properties, this metal can form highly 
reactive radicals that are toxic to plant cells. To regulate intracellular iron concentrations, its absorption from 
the soil, and systemic mobilization, plants have developed various biochemical mechanisms. Some of these 
mechanisms involve different proteins from the oligopeptide transporter (OPT) family, which constitute a 
small family of crucial genes for the iron homeostasis in plants but are still poorly characterized in the group, 
resulting in an unclear understanding of their evolution. Although at least three types of substrates have been 
identified for this protein family, their specific functions of each subfamily, interactions, and other roles remain 
unknown. Given these knowledge gaps, in this study, we aimed to investigate the distribution and evolution of 
all OPT genes within Viridiplantae. First, in our servers, we performed a HMMER search using the OPT's 
HMM profile (PF03169) to identify homologous proteins in our dataset, which encompassed complete 
proteomes from 39 representative species of the Archaeplastida supergroup. Subsequently, we collapsed 100% 
redundant sequences using the EMBOSS package and, through an internal script, discarded partial sequences 
or pseudogenes. The final protein sequences were aligned using MAFFT, and phylogenetic analyses were 
conducted using the maximum-likelihood method available in IQTree2. Finally, we employed in-house scripts 
in RStudio software to perform statistical tests, calculate the genomic frequencies of OPTs, and visualize and 
illustrate the final phylogenetic tree. We found a total of 405 OPT sequences distributed among Chlorophytas 
(21), Charophytas (1), and Embryophytas (383), in contrast to Glaucophytas and Rhodophytas, which did not 
present any sequences. Interestingly, phylogenetic analysis structured all the OPT genes found in Viridiplantae 
into two major subfamilies: the peptide transporters (PT) and Yellow Stripe-Like (YSL), which is consistent 
with the literature. The topology of our tree highlights that the only sequence found in Charophytas belongs to 
the PT group, whereas all sequences found in Chlorophytas belong to the YSL group, with Embryophytas 
exhibiting a mixture of both. Furthermore, our tree suggests a specific genomic expansion of the YSL group 
in monocots, which does not appear to occur in their eudicot sisters. Statistically, the frequency of YSL found 
in monocots was more than double that observed for OPTs, which interestingly showed no significant 
differences in frequency between monocots and eudicots. This frequency differences found in angiosperms 
probably reflects the different iron absorption strategies adopted by these groups. For instance, Poaceae 
representatives such as maize, usually secrete phytosiderophores (PS), iron-chelating compounds, and their 
roots uptake the PS-Fe complex through YSL transporters, whereas eudicots employ a strategy based on iron 
reduction, transporting it through other transporters such as IRT1. Considering all of this, our findings provide 
valuable insights into the evolutionary patterns and possible roles of OPT genes in Viridiplantae, opening new 
avenues for exploring the genetic basis of iron regulation, transport, and absorption in plants. 
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Abstract:  
Squamata is the most diverse clade of terrestrial vertebrates, with approximately 11,550 species of snakes, 
lizards, and amphisbaenians. Despite their cosmopolitan distribution and diverse habits, the processes that 
allowed its diversification remain poorly understood, as the previous few formal biogeographic analyses have 
focused on specific lineages. Aiming to propose a robust diversification scenario for Squamata and encompass 
all major groups, we included 27 molecular markers and 975 genera, the highest genus diversity analyzed to 
date. The resulting matrix was used to infer the maximum likelihood phylogeny of Squamata with 3 topological 
tests to ascertain branches support. The consistency of divergence time estimation was assessed using two 
methods, a Bayesian approach and RelTime, employing the same 29 fossil-based calibration scheme. In order 
to verify the influence of specific calibration points, two time trees were produced in RelTime with 15 
independent calibration points each. Three major lizard clades, Lacertoidea, Scincoidea and Anguimorpha + 
Iguania, had their age recovered in the Tithonian at the end of the Jurassic, reinforcing the importance of the 
Jurassic-Cretaceous transition for the evolutionary history of life on Earth. In addition, the New World has 
been estimated as the ancestral area of Lacertoidea. This superfamily gave rise to Lacertidae and Amphisbaenia 
in North America, and to Teiidae and Gymnophthalmidae in South America. This is consistent with the onset 
of Splendid Isolation, the process in which South America became isolated from North America and Africa in 
the late Jurassic. The ancestral population of Iguania and Anguimorpha inhabited Laurasia in the early 
Cretaceous. Iguania diversified into Acrodonta in Eurasia and Pleurodonta in North America, while 
Anguimorpha gave rise to Paleoanguimorpha in Eurasia and Neoanguimorpha in North America. The breakup 
of the land bridge in the Barents Sea and proto-Beringia seems to have been the vicarious events responsible 
for the diversification of Iguania and Anguimorpha. Three major snake lineages, Dipsadidae, Colubridae, and 
Elapoidea, originated in Eurasia and diversified using new dispersal routes, such as the Bering Land Bridge to 
North America, the Mediterranean Tethyan Sill to Africa, and Wallacea to Oceania. Our analysis also suggests 
that Atlantogea, a paleoprovince that provided an insular connection between Africa and South America during 
the Paleogene, played a key role in the dispersal of Opluridae, Leptotyphlopidae, Amphisbaenidae and 
Mabuyinae. Taken together, these results show that Squamata diversification is deeply rooted to major 
geological changes on the planet. 
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Abstract:  
Eusociality in insects involves the formation of castes associated with the division of labor, a great 
communication ability for teamwork, and efficient mechanisms for nutrition and sanitary control associated 
with the maintenance of healthy and large populations in single giant nests. Ants have specialized in all these 
activities, so an evolutionary change in genes that underlie these processes is predicted. These genes seem to 
be involved in the recognition of potential pathogens or even nutritional symbionts that serve as a food 
supplement for the generation of the large number of proteins necessary to produce myrmecological biomass. 
The aim of the present investigation was to review and identify of the genes associated with the behavioral and 
structural bases of eusociality in ants. To accomplish with this task, we carried out a survey of some genomes 
and transcriptomes available in the literature, using transcriptome assembling (BUSC0 program - 
https://doi.org/10.1093/bioinformatics/btv351), search against single-copy universal orthologs from the 
Hymenoptera database with the program OrthoDB version 10 (doi: 10.1093/nar/gkac998), functional 
annotation with the OmixBox pipeline (https://www.biobam.com/omicsbox), and search with the local BLAST 
tool (doi: 10.1016/S0022-2836(05)80360-2). The data indicate expansions related to gene groups associated 
with communication and identification of harmful agents, notably genes associated with olfactory functions. 
In addition, they indicate a decrease in diversity, loss of function or even the complete elimination of genes 
whose catabolic functions may have been gradually replaced by nutritional microbial symbionts of these 
insects. 
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Abstract:  
Loricaria (Loricariidae, Siluriformes) is a genus of armored catfish of the subfamily Loricariinae, with about 
18 valid species. Chromosomal mapping of groups of repetitive sequences has revealed diverse patterns of 
chromosomal organization in fish, demonstrating shared and/or particular patterns for these sequences in the 
chromosomes of different species. Both rDNA and snRNA genes, as well as other groups of repetitive 
sequences, have been used in comparative cytogenetic analyses, showing extensive variation in location, 
number of chromosomal sites and number of copies per genome between groups of organisms, being very 
useful in evolutionary analyses. In the present study we analyzed the karyotype of 10 Loricaria sp. specimens 
collected in the Tabatinga Isle, on Baia do Capim, Pará, Brazil, using classical (conventional staining and C-
banding) and molecular cytogenetics (Fluorescence in situ Hybridization with telomeric, 18S rDNA, U1 
snDNA and U2 snDNA probes) to help characterize a population of Loricaria sp., highlighting the role of 
repetitive DNA, as well as its organization and dynamics in the diversity and chromosomal evolution of this 
group. The results show that Loricaria sp. has 2n=64, and a karyotypic formula composed by 8 m/sm and 56 
st/a. Constitutive heterochromatin is evidenced in the centromeric region of all m/sm and many of the st/a 
chromosomes; U1 snDNA shows a signal in the interstitial portion of pair 5 and U2 snDNA shows signals in 
the terminal region of the long arm of pair 8 and 9. The 18S rDNA showed 4 different patterns in different 
analyzed individuals: signals in both chromosomes of pair 7; signal on a single chromosome of pair 7; signal 
on a chromosome of pair 7 and one in pair 13; signal on a single chromosome of pair 13. Loricaria sp. has the 
same 2n that all other species analyzed in the genus previously (all from different basins of this sample) but 
with a comparatively reduced number of two-armed chromosomes. Nucleolus organizing regions (NORs) and 
18S rDNA have been studied in the subfamily Loricariinae, and most of the species show a simple-NOR 
system with multiple NOR systems characterized in Rineloricaria lanceolata and R. pentamaculata, and L. 
cataphracta. Loricaria sp, like L. cataphracta (Paraguay basin) shows intrapopulation polymorphism for 18S 
rDNA sequences. Polymorphisms of the NOR are relatively common in fish and can be associated with the 
presence of other sequences, like transposable elements. The results obtained with snDNA in this study are the 
first described for Loricariinae. Though still scarce, cytogenetic data in Loricariinae can be beneficial to 
understand the group evolution, being used as a cytotaxonomic marker. 
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Abstract:  
Studies of spatial patterns of genetic variation and inferences of recent evolutionary processes are still scarce 
for Neotropical invertebrates. Ischnothele annulata is a Mygalomorphae spider species that occurs in the 
Brazilian "Dry Diagonal", a corridor of open formations between the Amazon and the Atlantic forests 
comprising the Caatinga, Cerrado and Chaco biomes. We combined morphological, mitochondrial and genetic 
data to access the diversification patterns in samples collected along the Brazilian open biomes. The genetic 
data comprise mitochondrial sequences from 107 individuals and 9543 nuclear SNPs from 44 individuals; the 
morphology was studied with linear measurements and geometric morphometry. Distinct genetic groups were 
identified in clustering analysis and AMOVA, with 61,83% of the variation among groups and significant 
values of population structure indexes. The genetic clusters in mitochondrial and nuclear markers are 
geographically structured and are related to biomes and relief. We also detected morphological structuring 
according to the biomes. Hypothesis on the processes underlying these patterns are the next steps. The results 
provide important information about the diversification of I. annulata, contributing to the understanding of the 
evolution of Mygalomorphae spiders and their diversification in Brazilian Dry Diagonal biomes. 
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Abstract:  
Cichlid fish from the lakes of East Africa and Central America are classic examples of adaptive radiation. 
Some of the characteristic signatures of these processes are high speciation rates, elevated phenotypic diversity, 
and speciation with a certain degree of gene flow. Chromosomal rearrangements are fundamentally linked to 
the origin of reproductive isolation. In this regard, Cichlids exhibit an apparent chromosomal stability (2n = 
44 - 48) with a few interchromosomal rearrangements in nearly 50 mya of divergence between African and 
Neotropical lineages. Nevertheless, previous studies of our research group have compared the chromosome-
level assemblies of two Neotropical and one African cichlid: Wallaciia regani, Amphilophus citrinellus, and 
Oreochromis niloticus, respectively, and found many chromosomal inversions between the three genomes. 
These cryptic rearrangements, that are difficult to detect with classical cytogenetics techniques, are known to 
reduce recombination and therefore might hamper gene flow at the genome level. Here, we take advantage of 
chromosome-level assemblies to provide additional insights on how inversions evolve in Cichlids across the 
different timescales and radiations. For that, we constructed synteny plots from whole-genome alignments of 
the aforementioned species and estimated the density of different structural rearrangements (inversions, indels, 
translocations, and duplications) and repeats in chromosome 4. This chromosome was chosen since it harbors 
large inversions between the three species and a sex determining region in A. citrinellus. Nearly half of W. 
regani, A. citrinellus, O. niloticus chromosomes 4 (total length 36 Mbp, 35 Mbp, and 28 Mbp, respectively) 
were found as syntenic blocks. Nevertheless, the number and position of syntenic regions differed between the 
species comparisons and recapitulated the phylogeny (W. regani vs. O. niloticus: 6; A. citrinellus vs. O. 
niloticus: 17; W. regani vs. A. citrinellus: 53). Although inversions were the less frequent type of structural 
variation (4 between O. niloticus vs. neotropical; 8 between the neotropical sp.), these comprised a significant 
amount of base pairs in each of the species (1.8-3.7 Mbp). Moreover, we found a region downstream to the A. 
citrinellus sexual determining region that has undergone translocations and duplications when compared both 
to W. regani and O. niloticus genomes. Chromosome 4 presented a high percentage of repetitive elements in 
all species (~30%-35%), especially near the centromere. Additionally, we found repetitive regions of low 
complexity that were conserved between W. regani and A. citrinellus and are useful as chromosomal markers. 
Moreover, based on estimates of linguistic complexity, Shannon entropy, and by visualization of self-
alignments with dotplot, we were able to detect the putative position of the centromere of chromosome 4, and 
of other 16 chromosome-level scaffolds of A. citrinellus. In conclusion, our results with a small taxonomic 
sampling shows that in spite of an overall conserved karyotype, the intrachromosomal rearrangements are 
frequent in cichlids. Finally, certain hotspots of structural variation should be further investigated, as they can 
help to understand the genomic modifications behind the elevated diversity and rapid speciation of cichlid 
fishes. 
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Abstract:  
Potos flavus, popularly known as jupará, are arboreal and nocturnal mammals that make up the Procyonidade 
family along with coatis, raccoons and olingos. They have a wide geographic distribution, occurring in Central 
America and in the tropical region of South America, where they are found in the Amazon, Cerrado and 
Atlantic Forest biomes. Potos is considered a monotypic genus, however, morphological and genetic 
taxonomic studies have shown that there is a high diversity within this group. Morphological studies report the 
occurrence of up to eight subspecies for Potos flavus and genetic studies, if added, detected ten distinct groups. 
However, there are still many uncertainties and controversies regarding this diversity. Subspecies descriptions 
are old and with little information about geographic distribution and diagnostic characteristics. Genetic studies, 
on the other hand, were based only on mitochondrial genes and with low sample coverage. In this study, the 
evolutionary history of Potos flavus was investigated through the mitochondrial gene Cytochrome b (Cytb) 
and brings as a novelty the use of single nucleotide polymorphisms (SNPs) from the nuclear genome and from 
samples that cover most of the distribution of the species, including from several locations that had not yet 
been analyzed. The samples were obtained through the collaboration of Scientific Collections, Museums, 
Sanctuaries and Zoos, resulting in a sampling that covers the countries El Salvador, Costa Rica and Panama in 
Central America and the South American countries Guyana, French Guiana, Ecuador, Peru, Bolivia and Brazil. 
The Cytb database of 101 sequences was collapsed into 87 haplotypes, which were delimited into ten 
independent evolutionary lineages using Single Locus Species Delimitation (SLSD) analyses. Taxonomic tests 
were performed using genomic data with the following hypotheses: (a) Morphological subspecies; (b) Strains 
obtained from SLSD analyses; (c) Clades obtained by Nascimento et al. (2017); (d) Clades and subclades 
obtained by Nascimento et al. (2017). The most accepted hypothesis was that of the lineages obtained in the 
SLSD analyses, supporting the existence of seven well-defined independent lineages for Potos: L2-"Costa 
Rica"; L3-"Guiana Shield"; L4-"West/Central Amazon"; L7-"upper Rio Negro"; L8-"Wood"; 
L9-"Cerrado/Atlantic Forest/lower Tocantins"; L10-"Amazonia", all separated by large genetic distances, 
which vary from 4.4% to 8.9%. The Potos divergence times estimated with the genomic data indicate that the 
genus diversification occurred 7.0 Mya ago in Central America and 6.6 Mya ago in South America, both 
during the Miocene. The historical biogeographical analysis of Potos indicated dispersion with founder 
effect and vicariance as the main processes involved in the diversification of lineages. Potos and their 
identified lineages show high levels of genetic diversity, however, they can be negatively affected by high 
rates of deforestation in tropical forests. Therefore, it is imperative that the lineages are included in extinction 
risk assessments and that they have their own conservation plans. Furthermore, new morphological and 
ecological investigations of the lineages should be carried out, in order to better understand their degree of 
independence and seek sufficient evidence to support them as species, resulting in a robust taxonomic 
resolution of Potos.
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Abstract:  
Convergent evolution of complex phenotypes is one of the most fascinating examples of adaptive evolution. 
Shaped by natural selection, unrelated organisms can converge on a surprising level and mimic each other in 
color and shape, often to send the same aposematic signals to prevent predation (Müllerian mimicry). However, 
the molecular underpinning of these striking case of evolutionary convergence are not well understood. A 
group of important pollinators, bumblebees, have repeatedly evolved several color patterns which are shared 
across unrelated bumblebee lineages. Some polymorphic species show similar intraspecific color shifts parallel 
to other, unrelated sympatric bumblebee species. These species provide an excellent opportunity to study the 
genomic architecture of these adaptive phenotypic traits as well as their convergent evolution. Due to the 
enormous technological advances a broad comparative genomics approach is now feasible and we are 
providing insights into the genetic mechanisms facilitating color pattern shifts in bumblebees. Here, we are 
presenting a population genomics study on three bumblebee species showing how convergent evolution of 
phenotypic transitions is reflected on a genomic scale.  
Palavras-chave: comparative genomics ; parallel evolution ; color patterns ; muellerian mimicry ; bombus 
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Abstract:  
Gymnotus is a monophyletic genus of electric fish that use low electrical discharges for predation and 
communication, with a distribution from southern Mexico to northern Argentina. This genus is the most 
specious of the order Gymnotiformes, whose number of described species tends to increase over the years, as 
a result of new methods of sampling, identification and collection in places not investigated previously. The 
group has great chromosomal diversity, with a diploid number (2n) ranging from 34 to 54 chromosomes. 
Repetitive DNAs such as microsatellite and ribosomal DNAs have been widely used as chromosomal markers 
to understand the chromosomal dynamics between populations, species and the chromosomal evolution of a 
group. In order to help understand the evolutionary dynamics and the distribution of repetitive sequences in 
the karyotype of Gymnotus carapo, four specimens (3 males and 1 juvenile) were collected on the Combú 
island (Pará). Metaphase chromosomes were obtained by direct extraction of cephalic kidney cells and 
analyzed by conventional staining, C-banding and FISH with 18S rDNA, 5S rDNA, U2 snRNA probes and 
telomere sequences. Gymnotus carapo "Combu" has 2n=42 and a karyotypic formula of 32 m/sm and 10 st/a. 
Constitutive heterochromatin occurs in the centromeric region of chromosomes, with small interstitial bands 
in some chromosomes. The 18S rDNA is found in a single metacentric pair in the proximal region of the long 
arm. The 5S rDNA is also found in a single metacentric pair in the proximal region of the long arm. The U2 
snRNA targets the centromeric region of a metacentric pair. Telomere sequences occur in the distal region of 
all chromosomes and interstitial sequences are found in a metacentric and an acrocentric pair. Gymnotus 
carapo is considered a complex of cryptic species, with some species differentiated only by karyotypic data, 
demonstrating that cytogenetics is an essential tool to help define these species. The population analyzed from 
Combú island shares the 2n and the karyotype formula with the population found in Marajó island, but has 
distinct characteristics, such as the position of the 18S rDNA and interstitial telomeric markings, evidencing 
recent rearrangements. The mapping of repetitive sequences in the karyotype of species of the genus Gymnotus 
can provide important information to distinguish populations and even to identify cryptic species, in addition 
to help to understand the evolution of the group, considering its biogeography. 
Palavras-chave: repetitive DNA; chromosome markers; cryptic species; ;  
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Abstract:  
Hypostomus is one of the most diverse genera of the Loricariidae family, having a wide distribution throughout 
the Neotropical region. This group has extensive chromosomal diversity, with diploid number ranging from 
54 to 84 and diverse karyotypic formulas. Previous studies show that repetitive sequences make up most of the 
genome of eukaryotes, being associated, for example, with chromosomal reorganization and the formation of 
telomeres and centromeres, which demonstrates the importance of these sequences in the organization and 
evolution of genomes. In this study, we aim to observe the importance of repetitive sequences in the 
chromosomal diversity of fish of the genus Hypostomus. Samples from two locations on islands in the city of 
Abaetetuba - Pará, with 5 specimens (3 males and 2 females) from the Maracapucú River (MAR) and 4 (3 
males and 1 female) from the Sirituba River (SIR) were analyzed using classical cytogenetics (conventional 
staining with Giemsa and C-banding) and Fluorescense in situ Hybridization (FISH) with 5S rDNA, 18S rDNA 
and telomeric sequence probes. The specimens of Hypostomus sp. of the two populations have a karyotype 
with 2n = 68, KF = 20m/sm + 48st/a. The same distribution pattern of constitutive heterochromatin (CH) was 
found in both populations, present in the centromeric regions of most chromosomes, and with heterochromatic 
bands in interstitial and distal regions in some pairs. The FISH with telomere sequences showed only terminal 
signals, with no interstitial sequences. We observed differences between the karyotypes of the two populations 
in the distribution of 18S and 5S rDNA sequences. In the MAR population, the 18S rDNA occurs in three pairs 
of subtelocentric chromosomes (11, 24 and 25) all in the distal region of the short arm (p) and the 5S rDNA 
presented signal in the pericentromeric region of the pair (9p). In the SIR population, 18S rDNA occurs in four 
pairs, in the distal region of an acrocentric pair (11q) and a subtelocentric pair (12p) and in the distal region of 
the short arm of two non-homologous subtelocentric chromosomes (25p and 18p) and rDNA5S occurs in the 
pericentromeric region of a metacentric pair (6p). The genus Hypostomus has a significant chromosome 
variation, as observed in the karyotypes of the populations in this study, showing differences in the location of 
repetitive sequences, suggesting different patterns of chromosomal organization. Therefore, transpositions and 
duplications also seem to be important evolutionary events involved in rDNA clusters that spread in this group. 
As the samples from both rivers appear to be morphologically similar in a first analysis, these karyotypic 
differences suggest the possibility of constituting cryptic species. In addition, conducting studies involving 
repetitive sequences can provide important data on the biodiversity of this group, as well as information for 
other studies of Neotropical fish species. 
Palavras-chave: Cytogenetics; Repetitive sequences; Neotropical fish; ;  
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Abstract:  
Brycon represents an important genus of fish from the Neotropical region. They are medium to large size, 
migratory, omnivorous, with great ecological and economic importance. Although there are some studies using 
morphological and molecular data in this group, there are still sample gaps and taxonomic problems to be 
solved, as some taxa are morphologically confused and with little taxonomic information, making their 
identification difficult. The interspecific phylogenetic relationships of the genus and the taxonomic status of 
some species remain uncertain. The aim of this study was to analyze the interspecific phylogenetic 
relationships and make the delimitation of species under the multispecies coalescing (MSC) model using 
mitochondrial (COI, CytB and 16S) and nuclear (S7) markers. The results obtained in the present study 
identified 29 well-defined lineages of Brycon, of which 18 are valid species and the other 11 correspond to 
potential species that need a formal species description. Brycon is polyphyletic, where analyzes recovered 
Brycon along with the genera Chilobrycon and Henochilus. Studies on fish diversity involving molecular 
analyzes have shown a great richness of species, which had been underestimated in classical taxonomy. Our 
results represent an important step towards understanding the relationships and diversity of Brycon species. 
Palavras-chave: Species delimitation; Ostariophysi; Taxonomy; ;  
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Abstract:  
Brachyhypopomus (Hypopomidae, Gymnotiformes) is a monophyletic genus consisting of 28 formally 
described species. Karyotypic data are available for 12 species, most studies providing only the diploid number 
(2n) and the karyotypic formula (KF), which ranges from 2n=26 to 2n=44. The same karyotype formula is 
described for two species (B. brevirostris and B. hamiltoni), as well as different karyotypes for the same species 
from different populations (B. brevirostris). In this context, B. brevirostris may constitute a complex of cryptic 
species. The study of repetitive sequences is important to understand their dynamics and the evolution of the 
genome, as well as to identify possible genetic markers by mapping the location of these sequences, and 
indicating their conservation or diversification. In the present study we analyzed the karyotype of B. 
brevirostris, from the Aramanaí River, Santarém, Pará, Brazil and the Mamirauá Reserve, Tefé, Amazonas, 
Brazil, using classical (conventional staining and C-banding) and molecular cytogenetics (fluorescent in situ 
hybridization with telomeric, 18S rDNA, 5S rDNA and U2 snDNA probes). The results show that the samples 
from both locations have 2n=38, with all chromosomes being acrocentric (KF = 38a). Constitutive 
heterochromatin is evidenced in the centromeric region of all chromosomes, in addition to small 
heterochromatic bands in interstitial and distal regions in some pairs. These results are in line with what has 
already been described in the literature for the Tefé region. FISH with 18S rDNA probe shows signals in only 
one pair of homologous chromosomes, and FISH with a telomeric probe did not show interstitial markings in 
either of the two populations. For the Tefé population, the 5S rDNA showed signals in two chromosomes pairs 
and the U2 snDNA hybridized in three pairs. These are the first results of the distribution of 18S rDNA, 5S 
rDNA and U2 snDNA sequences for samplesof B. brevirostris from Tefé, as well as the first karyotypic 
description for those from Santarém. Recent studies show that the 2n=36 and KF=6m/sm+30st/a, previously 
described for B. brevirostris from the locality of Humaitá-AM, may belong to another species of this genus, 
for example B. hamiltoni, which has the same karyotype, since 15 new species were described for the genus 
Brachyhypopomus on recent years. These results are of great importance as a reference for future 
cytotaxonomic studies of the genus. 
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Abstract:  
In phytophagous insects, such as the Bruchinae Coleoptera, host choice is key to succeed in developing life-
history traits. Adaptation to a new host is a dynamic and progressive process, in which early and later steps 
may be underpinned by different aspects of the insect genome. Here, we tested the hypothesis that early steps 
of adaptation to a new host are underpinned by a shift in expression of genes associated with chemosensory 
processes, detoxification, and reproduction, and thus key for the development of life-history traits. We set up 
a short-term artificial selection experiment for the use of an alternative, less preferred host (Cicer arietinum), 
using populations of the bean beetle Zabrotes subfasciatus. After selection, all else being equal, any difference 
in gene expression pattern should reflect molecular adaptation. We show that the early steps of Z. subfasciatus 
adaptation to the use of a new host are characterized by a shift in gene expression patterns (mostly response to 
stimulus, signalling, and developmental processes genes), which involves a significant differential expression 
of transcript variants (p < 0.001). Particularly, the population selected for the use of the new host shows the 
upregulation of methylation genes (histone methylation), which may constitute a strategy for the fine-tuning 
the insect global gene expression network. We also show the existence of vitellogenin (Vg) variants (whose 
expression seems to vary during selection) possible harbouring canonical reproductive function in females and 
other Vg variants performing extracellular unknown functions in males. Future genomic approaches will shed 
light on the nature of the proximate mechanisms involved in promoting the observed differential gene 
expression patterns during the adaptation to a novel host of Z. subfasciatus, a major pulse pest in developing 
countries. 
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Abstract:  
Blowflies (Diptera, Calliphoridae) are a diverse family of flies whose larvae feed on animal tissues. Depending 
on whether the animals they feed from are alive or dead, they can be classified as either parasites or 
necrophages, respectively. It is assumed that the last common ancestor or the family was a necrophagous fly 
and that the parasitic behavior emerged convergently in some lineages (e.g. the New World and the Old World 
screwworms, Cochliomyia hominivorax and Chrysomya bezziana). However, it is unknown whether this 
convergent acquisition of a parasitic niche evolved under the control of the same genetic framework or not. To 
unravel some of the basis of this behavior we analyzed the expression profile and the evolution of coding 
sequences of a set of ortholog genes identified from genomes and transcriptomes of ten calliphorid species that 
display different feeding preferences. We identified differentially expressed genes between sister species (one 
necrophage and one parasite) of two genera and overlapped the results, to find genes whose expression has 
convergently increased or decreased. Additionally, using a phylogenetic-informed linear regression, we looked 
for genes whose expression correlates to a measured preference phenotype. Finally, for the coding sequence 
evolution analysis, we identified genes that are evolving non-neutrally in parasitic species, as well as genes 
that have specific codons evolving under positive selection in the same lineages. These analyses have yielded 
some intriguing findings, although most of the genes with functions intuitively associated with feeding habits 
were exclusively retrieved for a single parasite among the species studied. However, GO enrichment analysis 
across the gene sets and subsequently overlapping these results, some noteworthy terms have emerged. As 
expected for such a complex behavior, it appears that the convergence observed at the ecological level is being 
influenced by distinct genes that share the same functions and pathways (as defined by GO terms), rather than 
specific genes.  
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Abstract:  
Podocnemididae represent three genera of chelonians: Erymnochelys, Peltocephalus and Podocnemis, 
distributed in Madagascar Island and in South America. The representatives of the genus Podocnemis are 
Amazonian chelonians distributed throughout Venezuela, Colombia and, mainly, in Brazil. Cytogenetic data 
among chelonians show high karyotypic variation (26 to 66 chromosomes), as Podocnemis being the genus 
with the lowest diploid number (2n) within the order, with 2n=28. The species of Podocnemis have 
controversial evolutionary relationships. Additional cytogenetic data is important to help in understanding the 
genomic diversity of Podocnemis and their phylogenetic relationships. This study aims to accomplish the 
cytogenetic characterization of the species Podocnemis erythrocephala (Spix, 1824) to contribute with 
phylogenetic analyzes within the genus. Temporary culture of lymphocyte cells was necessary to obtain 
chromosomes in samples previously collected in the city of Capitão Poço (Pará, Brazil), followed by 
cytogenetic techniques such as standard staining and Fluorescence in situ Hybridization (FISH) to map 
ribosomal (18S rDNA) and telomeric sequences. Our results revealed 2n=28, the fundamental number (FN) 
equal to 50, and the karyotypic formula KF= 4m + 14sm + 4st + 6a. Hybridizations with 18s rDNA probe 
shows a cluster localized in pair 1p, and the telomeric sequences are present in distal regions of all 
chromosomes, with interstitial telomeric sequences (ITSs) in pair 1q. Based on previous cytogenetics studies 
in species of Podocnemis genus, such as Podocnemis expansa (Schweigger, 1812) (2n=28; FN=54) e 
Podocnemis unifilis (Troschel, 1848) (2n=28; FN=52), it was possible to observe that there was a reduction in 
the fundamental number for P. erythrocephala, considering 2n=28 and FN=50. The decrease in the 
fundamental number inside the genus suggests the occurrence of chromosomal rearrangements in the 
karyotype of P. erythrocephala. Phylogenetic studies in the genus Podocnemis shows P. erythrocephala as a 
more recent species than P. unifilis and P. expansa. Although there is a karyotypic variation from FN among 
this species, the physical location of 18S rDNA and telomeric sequences remained conserved on P. expansa 
and P. unifilis, showing that, so far, the chromosomal changes occurred in these species had already occurred 
in an ancestral of Podocnemis. The data obtained are important to elucidate the genomic dynamics and 
evolutionary patterns that have happened in Amazonian chelonians, and to assist with future research. 
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Abstract:  
B chromosomes are additional elements that are not essential for the survival of their hosts. Among the fish 
genus Psalidodon, P. paranae has the most extensively studied B chromosome. This species has been 
recognized as a potential model for studying B chromosome biology in fishes, and various aspects such as B 
gene content, transmission, and meiotic behavior have already been elucidated. Studies have shown that the B 
chromosome of P. paranae is mitotically stable in certain tissues, such as kidneys and gonads. However, recent 
research indicates that B chromosomes can undergo deletion in specific tissues during the embryonic period 
of Aegilops speltoides. Consequently, it remains unclear whether these chromosomes are present in all tissues 
of P. paranae, which is an important information considering that different tissues can be used for genomic 
and transcriptomic studies. Therefore, our goal was to investigate the mitotic stability of the P. paranae B 
chromosome in tissues derived from different embryonic leaflets, including the brain, heart, and intestine. 
Specimens were collected from Ribeirão Cascatinha at Botucatu, São Paulo. After euthanasia, interphase 
nuclei were prepared by fixing the brain, heart, and intestine in methanol/acetic. Subsequently, the tissues were 
dissociated, and the cell suspensions were used for fluorescence in situ hybridization (FISH) using a probe 
from a P. paranae microdissected B chromosome available in our laboratory. The FISH confirmed the presence 
of the B chromosome in all analyzed tissues. Animals with the B chromosome exhibited a distinct and 
prominent signal in all analyzed cells, whereas animals without the B chromosome showed scattered and weak 
signals throughout the nuclei. Until now, B chromosome eliminations have only been observed during the 
embryonic stage in the literature. Hence, the presence of B chromosomes in tissues originating from all three 
embryonic leaflets observed here suggests that this chromosome is likely present in all tissues of P. paranae in 
a stable manner. As an example, the elimination of B chromosomes in the roots of the plant Aegilops speltoides 
has been hypothesized as a mechanism to avoid detrimental expression and imbalances in regulatory networks 
in root tissues. Previous studies of our group have revealed the overexpression of the nusap1, nobox, and msh4 
genes in ovaries with B chromosomes. Therefore, as a future perspective, analyzing gene expression in other 
tissues will provide insights into whether these chromosomes lead to gene overexpression in other tissues, 
thereby helping our understanding of the B chromosomes effects on important somatic tissues like the brain. 
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Abstract:  
The Atlantic Forest is one of the richest biomes on the planet, with a great diversity of birds. However, it is 
also a very threatened biome, due to deforestation and expansion of human activities, being considered one of 
the hotspots for conservation. Thus, this biome has been the focus of intense discussion in recent decades to 
assess the evolutionary forces that shaped biodiversity. Xiphorhynchus fuscus is an endemic species from the 
Atlantic Forest, a member of the Dendrocolaptidae family (Birds), with a wide distribution, occurring from the 
Brazilian state of Ceará to Rio Grande do Sul, eastern Paraguay, and northeastern Argentina. In this context, 
the present study aims to estimate the genetic diversity of Xiphorhynchus fuscus through three nuclear loci, 
MC1R, MYO, and ODC, search evaluate this evolutionary history. For this, blood and tissue samples were 
collected from 101 individuals of species in the Brazilian states of Minas Gerais, Rio de Janeiro, São Paulo, 
Espírito Santo, Santa Catarina, and Bahia. We amplified 602 bp (base pair) to MC1R, 570 bp to MYO and 449 
bp to ODC. We reconstructed the relation among haplotypes through Network software, and estimated the 
genetic diversity, and tested neutrality (Fu and D'Tajima) through Arlequin v.3.5. X. fuscus showed high 
haplotypic (hd) and nucleotide (π) diversity for the three analyzed genes (MC1R hd= 0.937 and π= 0.0039; 
MYO hd= 0.812 and π=0.0043; ODC hd= 0.781 and π=0.0283) and population expansion signal in the MC1R 
and MYO genes. Our results corroborate the previous studies with this species that indicated demographic 
expansion in Last Maximum Glacial (LGM). However, we did not find a population marked population 
structure that indicated isolation in distinct refuges. 
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Abstract:  
Snakes of the genus Boa are outstanding elements of the New World biota with a broad sociological influence 
on pop culture. Historically, several taxa have been recognized in the past 300 years, being mostly described 
in the early days of binomial nomenclature. As a rule, these taxa were recognized based on a suite of phenotypic 
characters mainly those from the external morphology. However, there is a huge disagreement with respect to 
the current taxonomy and available molecular phylogenies. In order to reconcile both lines of evidence, we 
investigate the phylogenetic reconstruction (using mitochondrial and nuclear genes) of the genus in parallel to 
the detailed study of some phenotypic systems from a geographically representative sample of the cis-Andean 
mainland Boa constrictor. We used two mitochondrial genes, cytochrome b oxidase gene (cyt-b) and NADH 
dehydrogenase subunit 4 (nd4), and two nuclear markers, neurotrophin 3 gene (ntf3) and nuclear intron of the 
ornithine decarboxylase gene (odc) as molecular markers by producing a total of 153 partial sequences and 
accessed 30 cyt-b sequences from the GenBank (26 from Boa spp. and four sequences to compose the outgroup: 
Charina bottae, Corallus hortulana, Epicrates cenchria, and Eunectes murinus). For the analyses, we used 
cyt-b only (744bp) from 73 samples, and cyt-b, nd4, ntf3, and odc partial sequences (totalizing 2305 bp) from 
35 samples, comprising nine currently recognized taxa (species or subspecies), in order to infer phylogenetic 
relationships of boas. The ML analyses were performed using both RaxML on CIPRES, using the GTRCAT 
evolution model, with 1000 replicates of bootstrap, and genetic distance analysis was conducted in MEGA11, 
using the Kimura 2-parameter model. Morphological samples and variables were obtained from total of 1088 
specimens of all cis-Andean Boa spp. (406 Boa c. amarali, 404 B. c. constrictor, 9 B. c. melanogaster, 31 B. 
c. nebulosa, 77 B. c. occidentalis, 13 B. c. orophias, and 148 Boa sp.). Topologies recovered along all the 
analyses and genetic distances allied to a unique combination of morphological traits (coloration, pholidosis, 
meristic, morphometric, and male genitalia features) allowed us to recognize B. constrictor lato sensu, B. 
nebulosa, B. occidentalis, B. orophias and a distinct lineage - with high supports - from the eastern coast of 
Brazil, which we described as a new species, diagnosing it from the previously recognized taxa. We also 
discuss the minimally necessary changes in the taxonomy of Boa constrictor complex; the value of some 
usually disregarded phenotypic character system; and we highlight the urgency of continuing environmental 
policy to preserve one of the most impacted Brazilian hotspots, the Atlantic Forest, which represents an 
ecoregion full of endemism. 
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Abstract:  
Satellite DNAs are tandemly repeated sequences that constitute large portions of heterochromatic areas in 
eukaryotes. These sequences are arranged in a head-to-tail fashion and can reach up to millions of nucleotides. 
Due to their general non-coding nature and genomic organization, these sequences usually evolve fast in the 
nucleotide and chromosomal levels. The fish species Prochilodus lineatus, popularly known as "curimbatá" 
exhibit 2n=54 chromosomes and previous studies indicated the occurrence of 51 satellite DNA (satDNA) 
families that were found clustered on the pericentromeric and paratelomeric regions of this species. Thus, in 
the present study, we aimed to map the same satDNAs in the congeneric species P. argenteus and P. costatus 
to characterize the distribution of these repetitive sequences in the chromosomes of these species by fluorescent 
in situ hybridization (FISH) experiments. Our results indicated that both species also exhibit 2n=54 
chromosomes. In addition, the FISH analyses revealed very similar patterns of satDNA distribution among 
Prochilodus species. However, striking differences could also be noted, like for Plisat05-178, that is clustered 
in a single chromosome pair in P. costatus and P. lineatus, but is clustered in all the centromeres of P. 
argenteus. Another example is the PliSat14-44, that is clustered in three chromosome pairs in P. argenteus, 
but no evident signals were observed in the other species. Our results evidenced that in spite of an extreme 
karyotype conservatism in the diploid numbers and karyotype macrostructure, the dynamics of satellite DNAs 
in this group is also elevated and play a role in the karyotype diversification in Prochilodus. 
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Abstract:  
Environmental variation plays a fundamental role in the phenotypic response. Consequently, environmental 
seasonality can be considered a powerful evolutionary force, capable of maintain polymorphism and change 
the population. Insects are models in studies of the influence of biotic and abiotic factors on fitness 
components, such as life history and metabolism characters. Within the Diptera order, Drosophila 
melanogaster is one of the most studied species. However, analyzes of species and populations in the 
Neotropical region, which has the greatest diversity of habitats and sources of resources, are scarce. Drosophila 
mercatorum is a non-cactophilic species of the repleta group. It has a Neotropical distribution and it is 
frequently found in natural environments, with and without association with xerophytic vegetation. In this 
work we evaluated the effects of different types of diets that differ in protein:carbohydrate concentrations 
(HPS: high protein:sugar ratio; EPS: intermediate protein:sugar ratio; LPS: low protein:sugar ratio) on life 
history traits (viability, development time and dry weight) and metabolic pools (triglyceride, glycogen and 
protein contents) in this species. The objective was to assess if the differences found were due to phenotypic 
plasticity in response to nutritional stress, or if they were due to regional diversification among populations. 
Four populations from two geographic regions (South and Southeast of Brazil) were collected. They are located 
in two environments with or without association with xerophytic vegetation. Our results suggest that, in 
addition to the dietary effect, a population effect is occurring among individuals from both vegetation types of 
the South and Southeast regions, in both life history traits and metabolic pools. These results may be a 
reflection of the environments in which the populations are located, together with the stressors of the diets 
tested on each population. Among these factors, climate differences best explains the stressful factor that 
resulted in the difference between populations. 
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Abstract:  
Citharichthys arctifrons is a species of fish that belongs to the order Pleuronectiformes and is popularly known 
as the "Gulf stream flounder." Flounder fish are recognized for their peculiar morphology, distinguishing 
themselves from other fish by having both eyes on one side of the head, facing upward, while the lower side 
lacks pigmentation and remains in contact with the substrate. This morphology is a result of evolutionary 
processes, and their order name comes from the Greek words "pleura" meaning sides and "néktos" meaning 
swim, indicating that they swim on one side of their body. Citharichthys arctifrons is widely distributed along 
the northeastern continental shelf of the United States, from Georges Bank east of Massachusetts to Florida. It 
is a relatively small, flat-bodied fish with an oval shape, reaching a maximum length of 17.7 cm. It is 
characterized by a bony protuberance on its snout that increases with the fish's length, and it has large cycloid 
or ctenoid scales. Its diet consists of fish larvae, crustaceans, polychaetes, and amphipods captured at the 
bottom of the water. Genome sequencing studies have contributed to understanding the ancestral relationships 
among species on the planet. Therefore, the aim of this study is to describe the mitochondrial genome of the 
species Citharichthys arctifrons. For this purpose, the mitogenome of Citharichthys arctifrons was assembled 
and annotated using paired-end sequencing reads (SRR22396936) from the Illumina platform, obtained from 
the Sequence Read Archives (SRA). These data were imported into the Galaxy Europe platform, where we 
used the NovoPlasty v4.3.1 tool to assemble the complete mitogenome, using the cytochrome oxidase subunit 
I (COI) gene of the species itself as a seed (accession code: MH378619.1). The assembly was performed with 
the following parameters: read length = 151, insert size = 300, and k-mer = 31. Subsequently, annotation was 
performed using the MitoAnnotator program, available on the MitoFish platform. The assembled mitogenome 
had a length of 16,823 base pairs (bp), with a GC content of 43%. It contained 13 protein-coding genes (PCGs), 
2 ribosomal RNAs (rRNA), 22 transfer RNAs (tRNA), and a non-coding region known as the control region 
(CR). Such arrangement agrees with the standard fish mitogenomes. This study described the first complete 
genome of Citharichthys arctifrons to enhance our understanding of its phylogeny and evolution.  
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Abstract:  
The Coronaviridae family members have been responsible for outbreaks of highly pathogenic respiratory 
infections in the last two decades. Coronaviruses (CoVs), belonging to the Orthocoronavirinae subfamily, have 
the most significant number of representatives within the family and are subdivided into four genera: alpha 
(α), beta (β), gamma (γ), and delta (δ). The best-known human pathogenic CoVs currently belong to the first 
two genera. For most of these, great affinity was identified for membrane ectopeptidases in host cells, such as 
angiotensin-converting enzyme 2 (ACE2) and aminopeptidase N (APN). These peptidases were evolutionarily 
co-opted by CoVs as a gateway into host cells. These enzymes have paralogs that have equally important 
functions for the host and share many sites in common. In the present work, we used from 100 to 140 orthologs 
of placental mammals, divided into seven orders (Cetartiodactyla, Perissodactyla, Carnivora, Chiroptera, 
Pholidota, Primates, and Rodentia for analysis between evolutionarily co-opted enzymes (ACE2 and APN) 
compared to their paralogs (ACE2 and APA) that have not been targets of viral attacks. The comparison 
between these pairs of paralogs can rescue distinct evolutionary patterns and reveal how much the arms race 
between CoVs and the host is influencing these changes over time. By inferring phylogeny based on the 
Maximum Likelihood for each of the genes, we observed the conservation of the gene throughout evolution, 
as it sustains a structure similar to the species tree. For analysis of evolutionary patterns, we used three different 
methods (PALM, FUBAR, and MEME): ACE2 presented five sites (24, 286, 657, 658, 675) with interspecific 
diversity possibly arising from the action of positive selection concordant between the three analyses. The 
interspecific variation in ACE is better explained by chance (PALM neutral model). If we consider the sites 
positively selected according to at least two methods, five sites in ACE and 17 sites in ACE2 were observed. 
In APA and APN, seven sites (507, 634, 638, 642, 645, 648, 730, 770) and nine sites (260, 315, 595, 598, 610, 
644, 672, 688, and 731) were identified under positive selection, respectively, indicated by the three methods. 
All positively selected sites are situated in the catalytic domain of these peptidases. Among the sites used by 
Sars-CoV2 and HCoV-229E for binding with ACE2 and APN, about 5% and 11% of them are under positive 
selection. The other sites, even those not directly related to the regions of interaction with the virus, 
demonstrate a possible sign of selective pressure differentiated between the paralogs. These results 
demonstrate that there is a trend towards a greater number of sites with interspecific diversity explained by the 
action of positive selection on proteins recurrently used by CoVs when compared to non-coopted paralogs, 
and this differentiated pattern may be a sign of a biological arms race between virus and host. 
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Abstract:  
South America was the last inhabitable continent to be peopled by modern humans, but details of early 
population movements and how humans effectively occupied the whole landscape in few generations remain 
unclear. To address these patterns in both time and space, we coanalyse 111 ancient (75 new) and 92 modern 
(22 new) imputed whole genomes from Indigenous peoples from South America. Those genomes cover all 
political entities except the Guyanas and a time range from 11,900 to 300 years ago plus contemporaneous 
populations. Using haplotype-based methods and tracking segments of shared descent (IBD), we see regions 
with a remarkable population structure that seem to be related to the initial peopling of the continent, while 
others show population replacement linked to spread of agriculture and ceramics. By restricting to genomes 
older than 5 thousand years, we see a striking pattern of stronger sharing between those and ancient North 
American genomes than within South America, consistent with a very fast dispersal, low number of individuals 
and little to no population contact before this time. 
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Abstract:  
The use of Drosophila to investigate human diseases is steadily gaining recognition in the biomedical field. Its 
neurological and genomic similarity to humans allows researchers to use it as a comparative model for 
examining complicated health conditions. Nicotine is the main culprit in cigarettes, which encourages people 
to keep smoking, The effects of nicotine on the brain's reward system are the main reason why it is so addictive. 
Addiction leads to diverse health issues, including cardiovascular problems, liver damage, cancer risk, and 
cognitive impairment. Thus, using Drosophila melanogaster as a model, we demonstrate in this work that 
nicotine-induced addiction is triggered in smoking and vaping flies following exposure to unpleasant stimuli. 
When nicotine is consumed, it can lead to various health risks and negative effects on the body, even without 
the presence of other harmful substances found in tobacco smoke. Several arguments are ongoing about 
whether nicotine causes any biological damage. The effects of nicotine exposure are known, but the underlying 
mechanisms are not well understood, hence, the aim of this study. This study makes use of Drosophila to 
examine the problem of addiction and the effect of nicotine on biological homeostasis. Also, we investigated 
the effect of nicotine on the memory of adult Drosophila by comparing pure nicotine with e-cigarrette aka 
vape. This memory analysis enabled the assessment of short-term memory as well as a thorough investigation 
of behavioural changes with the preference tests. Methodology: For the addiction test, the flies were exposed 
to the fruit odour and smoke of pure nicotine and (e-cigarette) vape for 3 days. Flies were exposed to the 
nicotine smoke and paired with an electric shock for 5 minutes each time at an interval of 3?hrs/day because 
the half-life of nicotine is 2-3 hours. After daily treatment, they were transferred to a diet without drugs. After 
three days of treatment, they were placed in a preference chamber to choose from. A preference index for the 
nicotine-paired odour was calculated. We tested whether exposure to nicotine might induce neurotoxicity in 
fruit flies. Generally, we observe a dosage-dependent induction of the expression levels of DOP1R1, DAT, 
and SOD after treatment with different amounts of nicotine. To assess the biochemical and behavioural change, 
we performed a dose-response curve, where adult wild-type flies were fed on a diet containing different 
concentrations of nicotine throughout their lifespan, and their survival rate was counted daily. Afterwards, flies 
were orally fed on a diet containing nicotine (1.5, 2.5 and 3.5 mg/ml) and vaped (5,7 and 10 mg/ml) for 5 days. 
Thereafter, we evaluated selected biomarkers of locomotor deficits (negative geotaxis), oxidative stress 
(hydrogen peroxide (H2O2), Thiobarbituric acid (TBA)), antioxidants (total thiols (T-SH), non-protein thiols, 
sensitivity assay, cell viability assay (MTT)), and inflammation (nitric oxide (nitrite/nitrate) in the flies. The 
effect of these drugs on the rate of development of the flies was also determined. Result: The nicotine-fed flies 
presented a higher mortality rate, locomotor deficits, and disruption in circadian rhythm when compared to the 
control. The exposure of flies to nicotine not only results in the delay of pupation but also delayed the 
emergence of flies. There was overproduction of reactive species, lipid and protein oxidation, and disruption 
of antioxidant biomarkers. Collectively, these findings suggest that nicotine-induced neurotoxicity in 
Drosophila is mediated through oxidative stress mechanisms. These data show that Drosophila may serve as a 
suitable model to understand the possible mechanisms of addiction associated with neuronal toxicity.  
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Abstract:  
Drosophilidae is one of the most diverse families of Diptera, with species distributed across virtually all 
biogeographic regions and adapted to a wide variety of environments and habits, including fruits, fungus and 
flowers. In this sense, drosophilids are an ideal group to study niche diversification. Among the flower-
breeding Neotropical species of Drosophilidae, those belonging to the groups of D. bromeliae (subgenus 
Siphlodora), D. lutzii (subgenus Drosophila), and Zygothrica vittimaculosa (genus Zygothrica) stand out by 
their different ranges and niche breadths. Here, we address the patterns and processes of molecular evolution 
associated with such diversification. To this end, we annotated and compared the genomes of five flower-
breeding species of Drosophilidae showing different levels of specialization in flowers [D. bromeliae 
(generalist), D. bromelioides (generalist), and D. bromeliae sp. morphotype IV (specialized to the use of 
Solanum flowers) of the bromeliae group; D. lutzii (generalist) of the lutzii group; and Z. vittimaculosa sp. 
morphotype I (specialized to the use of Cestrum flowers)] with those annotated for 12 additional drosophilid 
species with different ecological habits, with respect to the extent of genes families encoding olfactory (ORs) 
or gustatory receptors (GRs). Considering all evaluated genomes, we identified 940 and 758 sequences 
potential ORs and GRs genes, respectively. The OR database obtained for D. bromeliae, D. bromeliae sp. IV, 
D. bromelioides, D. lutzii and Z. vittimaculosa sp. I resulted in a total of 345 potential genes, ranging from 54 
total genes encompassing 39 paralogous groups, as recovered for the generalist species D. lutzii, to 94 total 
genes from 43 paralogous groups, as found for the specialist D. bromeliae sp. IV. For GRs, a total of 266 
potential genes were recovered, ranging from 47 total genes from 37 paralogous groups for D. bromeliae sp. 
IV, to 61 total genes from 39 paralogous groups for the generalist species D. bromelioides. Gene losses or 
gains (duplications) that occurred during the evolutionary history of the species may be responsible for the 
differences in the extension of OR and GR gene families we found here. The variation among species may be 
associated with the level of niche specialization, either as a cause or consequence. Otherwise, several 
losses/gains presented a clear phylogenetic signal, revealing evolutionary trends and increasing confidence in 
the results. 
Palavras-chave: molecular adaptation; flower-breeding drosophilids; specialization gradient; ;  

Support / Acknowledgment  
We thank Dr. Anton Suvorov for readily providing the raw genome belonging to Drosophila 
bromeliae. We are also in debt to Sean Schoville for providing access to the Center for High 
Throughput Computing at University of Wisconsin - Madison for genome assembling. This study 
was funded by Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq) (J.C. grant: 
Universal/ CNPq 402447/2016-6). T.L.C. had a research grant from CNPq (142330/2020-5). RGC 
has continuously received productivity grants from CNPq which we gratefully acknowledge L.J.R. is 
a CNPq research fellow (314206/2021-3). 

 

811

GENÉTICA 
EVOLUTIVA



IDENTIFICATION OF POSITIVELY SELECTED GENES IN OTTERS USING WHOLE-
GENOME SEQUENCES 

 
Vera de Ferran 1,2; Letícia Dias Monteiro 1; Gabriele Zenato Lazzari 1; Henrique Vieira Figueiró 1,3; 
Fernanda de Jesus Trindade 1; Eduardo Eizirik 1,4 
1. Av. Ipiranga, 6681 - Partenon, Porto Alegre - RS, 90619-900. Pontifícia Universidade Católica do Rio Grande do Sul; 
2. Milwaukee, WI 53211, Estados Unidos. University of Wisconsin-Milwaukee; 3. R. Boaventura da Silva, 955 - 
Nazaré, Belém - PA, 66055-090. Instituto Tecnológico Vale; 4. Av. Ipiranga, 6681 - Partenon, Porto Alegre - RS, 
90619-900. Pontifícia Universidade Católica do Rio Grande do Sul 

 
Abstract:  
Otters (Mustelidae, Lutrinae) are semi-aquatic carnivores distributed across all continents, with the exception 
of Oceania and Antarctica. The clade comprises 13 currently recognized species that possess adaptations such 
as dense, waterproof fur, an elongated body shape, short limbs, a flat head with small ears, and interdigital 
membranes. These characteristics allow them to exploit both aquatic and terrestrial habitats for feeding, resting, 
pup-rearing, and fur maintenance. The evolutionary processes that led to these common traits, as well as to 
species-specific features, remain poorly understood, and can be investigated using genomic data. To address 
this, here we conducted a comparative analysis based on whole-genome sequences of five otter species: 
Enhydra lutris (sea otter), Hydrictis maculicollis (spotted-necked otter), Lontra felina (marine otter), Lontra 
longicaudis (Neotropical otter), and Pteronura brasiliensis (giant otter). We examined variations in the rates 
of synonymous and non-synonymous changes across 10,287 coding genes extracted from their genomes, 
implementing statistical corrections to control for potential errors. We specifically focused on identifying 
signatures of positive selection on the terminal branches of the otter phylogeny, leading to the extant species. 
We identified 94 genes with significant signatures of positive selection. Interestingly, three of these genes 
(OAT, EPAH2, and TNKS1BP1) were shared among some species, with signatures in OAT observed in the sea 
otter and the giant otter, EPAH2 in the spotted-necked otter and the giant otter, and TNKS1BP1 in the 
Neotropical otter and the giant otter. OAT and EPAH2 are typically associated with eye function, while 
TNKS1BP1 is linked to cellular growth. Potential correlations between certain genes and phenotypic traits were 
also observed. For example, in three species with distinctive coloration features, signatures were observed in 
genes potentially connected to fur structure or pigmentation pathways. In the spotted-necked otter, signatures 
in the SERPINB9 and HR genes may be related to changes in fur characteristics. In the sea otter, signatures in 
the SLC36A1 and BBCIP genes may also be related to fur and skin pigmentation. Finally, in the giant otter, a 
signature in the SIGMAR1 gene might also indirectly impact coloration. These findings open up new avenues 
for the in-depth investigation of adaptive evolution in this group. 
Palavras-chave: positive selection; genomics; Mammalia; ;  
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Abstract:  
Within Myleini, tribe that harbors most species of pacus, Myloplus consists in the genus with greater number 
of species, including twelve species distributed in tropical South America. Most of recent taxonomic efforts 
involving the group have been directed to Amazonian species, while the two species occurring in the La Plata 
river basin, viz. M. tiete and M. levis, still are poorly understood from a systematic point of view. Myloplus 
tiete was described from Piracicaba, São Paulo, based on a single specimen not preserved. Myloplus levis was 
described from Bahia Negra, Paraguay, also based on a single specimen, which presently is preserved at CAS. 
Due mostly to the short original descriptions, with few information, and to the fact that both species occur in 
the Paraná River basin, M. levis was once considered a junior synonym of M. tiete. Later, the synonymy was 
lifted based on the shape of the cranial fontanelle. However, two recent molecular phylogenies (COI and UCEs 
based) suggested that both species are very closely related and possible synonyms. Without a proper 
redescription of both taxa, the identity and validity of M. tiete and M. levis remain uncertain, making their 
conservation status hard to assess. For instance, the current classification of M. tiete as an endangered species 
(EN) according to IUCN criteria may be due to the lack of a proper definition for the species. To verify if these 
two species truly correspond to distinct taxa, we used morphological (38 measurements and 27 counts), 
osteological (X-rayed, cleared & stained, and tomography), and molecular (COI, 650 bp) analyses. The 
morphological analysis comprised 62 specimens of M. tiete, and 49 of M. levis. The osteological analysis was 
based on three x-rayed specimens of M. tiete, and three of M. levis; one cleared & stained specimen from each 
species, and one tomography from each species. For the molecular data, we performed a PCR of the COI gene 
of all our samples, including three samples of M. levis, and eight of M. tiete, then the PCR products were 
sequenced in a Sanger ABI3500 Sequencer, and was used the Geneious 4.8.5 and MEGA X programs to 
analyze and edit the data obtained. M. tiete can be diagnosed from M. levis by the following characters: 
elongated body (vs. rounded), longer dorsal-fin terminus to anal-fin terminus distance (21.8-25.3%SL vs. 17.0 
- 20.0), longer adipose-fin base (4.1-5.8%SL vs. 2.6-3.8), the last anal-fin unbranched ray short and narrow 
(vs. long and wide), and short ventral-keel spines (vs. long). The molecular data corroborated the 
morphological differences, since M. tiete and M. levis were recovered in distinct clades, with an interspecific 
distance of 8.7%. Our results suggest that (1) M. levis and M. tiete are different species; and (2) previous 
molecular studies misidentified samples of M. tiete as M. levis. This study demonstrates how the application 
of integrative approaches can be useful for a better comprehension of taxa with complex taxonomic historic, 
especially when they are believed to be at risk of extinction, such as M. tiete.  
Palavras-chave: Pacu; Freashwater-fish; Neotropical; ;  
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Abstract:  
Hypostomus (Loricariidae, Hypostominae) is a diverse group in number of species and, despite being 
considered monophyletic, the relationship between the individuals that compose it is complex. Many of its 
representatives present morphological similarities and a high genetic variability, suggesting the existence of 
species complexes within the genus. In addition, the occurrence of phenotypic plasticity has already been 
observed in some species, which makes it even more difficult to resolve taxonomic uncertainties within the 
group. In view of this, the present work aims to analyze, based on DNA barcoding, specimens of Hypostomus 
collected in some regions of the Upper Paraguay River, Guaporé, Juruena, Madeira and Araguaia watersheds, 
providing subsidies to understand what is the real diversity of the representatives of this genus. The dataset 
analyzed is composed of 59 specimens, identified a priori in 17 species based on morphological characters. 
All samples were subjected to molecular techniques of DNA Extraction, Polymerase Chain Reaction (PCR) 
and Sequencing. Subsequently, genetic analysis methods were carried out to delimit the species by genetic 
distance (ASAP, OT) and by coalescence (PTP and GMYC). The final alignment of all sequences generated 
fragments of 614 bp. The results revealed that, of the 17 species classified a priori on a morphological basis, 
13 to 15 MOTUs were identified, depending on the delimitation method used, with 13 MOTUs being 
evidenced by ASAP, 15 by Optimal Threshold, 14 MOTUs by PTP and 15 MOTUs by GMYC. After a 
consensu analysis, four MOTUs considered as probable new species were identified, which are: Hypostomus 
sp.1 and Hypostomus sp.2 from the Branco river (a tributary of the Guaporé), Hypostomus sp.3 from the 
Juruena river, and Hypostomus sp.4 from the River Araguaia. The species H. latirostris (Cuiabá river) and H. 
mutucae (Coxipó river), presented incongruent results, since the ASAP and PTP analyzes grouped these 
species in a single MOTU; already, the Optimal Threshold analysis delimited them as being distinct species. 
In the analysis with GMYC, two specimens of H. latirostris clustered with H. mutacae. Another case of 
incongruity with the morphological delimitation was observed in the species H. cochliodon and H. khimaera, 
which were grouped in a single MOTU, and H. boulangeri and Hypostomus sp.4, which were also grouped in 
the same MOTU. The Optimal Threshold (OT) value was 1.53%; this value delimits the intra and interspecific 
genetic distances. The mean interspecific genetic distance ranged from 0.85% between H. latirostris from the 
Cuiabá river and H. mutucae from the Coxipó do Ouro river (both from the Paraguay river basin), to 9.72% 
between H. pyrineusi and Hypostomus sp.2. The intraspecific variation ranged from 0% in H. mutacae from 
Coxipó do Ouro and seven other species, to 0.41% in H. latirostris. The results presented show that, for the 
locations studied, the number of known species for the genus is underestimated, requiring further studies to 
know the real diversity of Hypostomus. In addition, the use of the DNA Barcode technique is efficient in the 
search for tools to better diagnose this complex group of Neotropical fish. 
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Abstract:  
Natural intraspecific reproductive variation associated with polyploidy is widely known to affect plant 
physiology, ecology and dispersal abilities. Studies revealed that the community ecology can also be 
significant affected by this intraspecific variation modifying population density, community structure, niche 
breadth, interaction among phenotypes, ecological opportunities and adaptive ecoevolutionary dynamics. In 
order to understand local and regional population dynamics, studies about cytotype diversity, dispersal ability, 
phenology, and reproductive modes are essential. Lippia alba (Verbenaceae), native from Brazil, comprises a 
polyploid complex formed by five chromosome numbers (2n=30, 2n=38, 2n=45, 2n=60 and 2n=90). The 
species is widely used due to its medicinal properties. Considering the vast chemical plasticity associated with 
ploidy variation, the understanding of the mode of reproduction becomes essential to access the genetics 
structure of the species and thereby enable new approaches on the genetic breeding of this important Brazilian 
genetic resource. The present study aimed to investigate seed traits associated with different ploidy level and 
also the reproductive biology of Lippia alba under open and controlled pollination. Attempting to establish a 
value corresponding to the "fitness" for each individual, the following seed characteristics were analyzed: 
average of production, germination, length, width and weight. The average of seed production was the only 
trait evaluated under both different conditions: open and controlled pollination. To compare the performance 
of different individuals, the individual with the highest value was used as a reference W=1 (higher fitness). 
Based on the formula W = 1- s, where W is the aptitude and "s" the selection coefficient, the reference 
individual always had s = 0. The fitness of the other accessions was calculated in relation to the reference 
individual. Additionally, the index of self-incompatibility (ISI) was calculated for each diploid, triploid and 
tetraploid plant using the following expression: ISI = 1 - (SPS-P / SPOP), where SP = seed production, S-P = 
self-pollination, and OP = outcross pollination. ISI can range from 0-1, where fully self-compatible plants 
score 0 and complete self-incompatible plants score 1. In general, we conclude that in the absence of cross 
fertilization, polyploid individuals tend to have a better adaptation while under open pollination, the diploids 
showed higher performance. Also, considering the same ploidy level, it was observed that even within diploids 
the behavior of the accessions varied more than expected. Regarding the self-incompatibility index (ISI), it 
was noticed a different behavior among diploids, triploids and tetraploids. It seems that diploids are much more 
self-incompatible than polyploids, although some triploids also show high index of ISI. Triploids revealed a 
mix of self-incompatible resources taking that some individuals show low ISI. Tetraploids, on the other hand, 
are apparently more self-compatible. The results suggests that not only the chromosome number but also the 
chromosome constitution might influence the adaptation of the cytotype. Additionally, a possible break of the 
self-incompatibility system was observed in polyploids of Lippia alba. These results give evidences regarding 
the variation of the mechanisms involved in plant evolution in tropical environments. 
Palavras-chave: Evolution; polyploidy complex; tropical model; ;  
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Abstract:  
Prochilodus is one of the three within Prochilodontidae family and consists of abundant, migratory and 
commercially important fish species. Cytogenetic studies have characterized the genus as presenting a 
homogeneous and conserved karyotype, with a diploid number of 2n = 54 and a fundamental number FN = 
108. In addition, some individuals exhibit variations in their karyotypes due to the presence of supernumerary 
chromosomes, also known as B chromosomes. Prochilodus lineatus, popularly known as "Curimbatá" is an 
important fishing resource for riverside populations in southeastern Brazil and is characterized by its long-
distance reproductive migrations. It also exhibits a conserved karyotypic composition and the presence of 
supernumerary chromosomes. Over the past decades, numerous studies have been conducted on P. lineatus, 
establishing as a model of studies for B chromosomes. Here, we aimed to characterize the karyotype of P. 
lineatus collected in the Paranapanema river basin, which currently lacks cytogenetic data. Ten specimens 
were collected and metaphase chromosomes were prepared in vitro, revealing, as expected, that all the 
analyzed specimens exhibited a diploid number of 54 chromosomes. Also, mitotic stable B chromosomes were 
found in this population, ranging from 0-3. The morphology of these elements varied as well, with examples 
of acro-, submeta- and metacentric B chromosomes. Our results indicate that B chromosomes are also present 
in the Paranapanema River basin, which is in accordance with the current hypothesis that B chromosomes 
emerged in common ancestor of several Prochilodus species. Thus, future populational analyses and genomic 
features of these elements will help to elucidate this B chromosome system. 
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Abstract:  
Sequencing and comparing historical and recent samples is a fruitful approach in the study of evolution, and 
it can be used to investigate possible evolutionary responses to climate change. Similarly, sampling spatially 
distributed populations, enables us to find links between genotypic and phenotypic variants to environmental 
variables. Clines are the correlation of measurable genotypic or phenotypic traits with a geographic gradient, 
such as latitude or altitude. Drosophila melanogaster displays many clinal traits, such as body size and 
melanization, and it is an ideal system to study the evolutionary consequences of climate change. We 
sequenced samples of D. melanogaster natural populations spread along the east coast of the United States 
from two different time points: 1997, and 2009/2010. In total, 15 populations were sequenced with pool-seq, 
SNPs were called and annotated, and their frequencies were computed. To identify clinal SNPs, we ran a 
generalized linear model with a binomial link function of allele frequency against latitude for each site in each 
period. We estimated the frequencies of all seven cosmopolitan inversions to investigate their clinality. There 
are fewer clinal SNPs in 2009/2010 samples than in 1997. Most of this difference is driven by the reduction in 
south samples' frequencies of the In(3R)Payne chromosomal inversion. This reduction is intriguing since the 
increase of this inversion between 1979 and 2004 in the Australian latitudinal cline was credited to global 
warming. Other inversions were not clinal in either period or remained stable throughout the years. Enrichment 
analysis of clinal SNPs can help us to understand if the reduction in the number of clines over the years is 
because of admixture between populations or because of the weakening in the latitudinal gradient of selective 
pressures induced by climate change. 
Palavras-chave: climate change; chromosomal inversion; pool-seq; SNPs;  
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Abstract:  
The Passiflora genus compromises approximately 520 species that display a great morphological diversity. 
Some efforts have been made to unravel the organellar genome structure of Passiflora species. So far, plastid 
genomes (cpDNA) are well-documented. However, there is a lack of information on the mitochondrial genome 
(mtDNA), not allowing a full view of Passiflora evolution. Plant mtDNA exhibits remarkable variability in 
terms of genome size and structure, attributed to repetitive DNA sequences involved in homologous 
recombination, and intracellular gene transfer (IGT). However, despite its variability, plant mtDNA does not 
contain a large repertoire of genes. Instead, it maintains essential genes related to electron transport chain of 
oxidative phosphorylation. In this work, we employed a hybrid-assembly approach to unravel the mtDNA of 
three Passiflora species: P. haematostigma (subgenus Astrophea), P. alata, and P. edulis (Passiflora 
subgenus). Our aim was to produce novel genomics resources and gain evolutionary insights into the genus. 
To accomplish this, we used long-reads generated with Oxford Nanopore Technology (ONT) for producing 
genome assemblies using Canu and Flye computational programs The contigs were then reassembled by 
Geneious Prime, and the resulting mtDNA genomes were further polished using short reads data from Illumina 
platform with Pilon tool. Gene prediction was carried out by Geseq and manual corrections of gene sequences, 
intron-exon boundaries, and trans-spliced events were carried out by comparison with annotated orthologs 
available on the NCBI website. Finally, mtDNA genome maps were designed with OGDRAW. Despite our 
efforts, we were unable to capture a single circular molecule representing the "Master circle". For P. 
haematostigma, we identified three circular molecules with lengths of 275,820, 162,684, and 110,306 bp. In 
contrast, for P. edulis and P. alata, we identified a single molecule with lengths of 737,209 and 693,479 bp, 
respectively. These mtDNA genomes contain at least a set of 32 protein-coding genes and 3 rRNA genes across 
all three species, accompanied by a variable number of tRNA genes, ranging from 25 to 35. Intriguingly, we 
observed instances of plastid insertion in all three Passiflora species ranging from ~3 to ~5%, highlighting the 
influence of IGT events on the mtDNA size variation. These remarkable findings not only enhance our 
understanding on the evolutionary dynamics within the Astrophea and Passiflora subgenera but also provide 
information that can be compared with the available P. organensis mtDNA. Taxonomical and evolutionary 
studies can benefit from the knowledge provided herein. 
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Abstract:  
Lampetra is a genus belonging to the Petromyzontidae family, also known as "stream lamprey", that currently 
has twelve species. They are small animals that inhabit fresh waters, rivers, distributed in Europe (Great 
Britain, northern Scotland, Norway, France, Spain, Portugal, Italy and other tributaries). As adults, they do not 
feed, but they are not parasites, and the larvae can be used as medium-term bioindicators. In this work, the first 
assembly of the mitochondrial genome of Lampetra planeri was carried out. For assembly of the mitogenome, 
one per DNA-seq sequencing library of the species in the Sequence Read Archive (SRA) repository of the 
National Center for Biotechnology Information (NCBI) was performed. Assembly of the mitochondrial 
genome was performed with the Galaxy Europe platform in NOVOplasty v4.3, using a mitochondrial 
cytochrome B gene from Lampetra planeri (MN964690.1) as seed (kmer=23). The circularized sequence was 
annotated using the MitoAnnotator in MITOfish and incremented with an annotation in MITOS2 together with 
the BLAST tool to verify the existence of the control region (D-loop), to perform its annotation manually. 
Mitochondrial genome visualization was performed using the CGview 6.0.2 tool. As a result, the mitochondrial 
genome of L. planeri showed a size of 16,195bp, being very similar to the mitochondrial genomes of other 
species of the genus. The complete and circularized mitochondrial genome presented 22 tRNA genes, 13 
protein coding genes, 2 rRNA genes, being 12s-rRNA and 16s-rRNA and a controller region also known as 
D-loop, which appeared to be very reduced in the mitochondrial genome . Most protein-coding genes are found 
on the heavy strand, while only ND6 is located on the light strand along with some of the 22 tRNAs that are 
distributed between the two strands. This work is the first to describe the complete mitogenome of L. planeri. 
The description of the mitochondrial genomes of this species and also of the genus Lampetra are important to 
understand in a broader and more complete way the phylogeny, genomic and evolutionary studies. 
Palavras-chave: mtDNA; mitogenome; lamprey; ;  
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NATURAL SELECTION STRENGTH SHIFTS IN AQUATIC MAMMALS: HIF 
SIGNALING PATHWAY  
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em Genética e Biologia Molecular, Universidade Federal do Rio Grande do Sul 

 
Abstract:  
Aquatic mammals, including cetaceans, sirenians, and carnivores, have diverse adaptations for life in marine 
and freshwater environments. Genomic studies have provided insights into their adaptive traits, including 
hypoxia tolerance. Hypoxia-Inducible Factor 1 ? (HIF1?) plays a critical role in cellular oxygen homeostasis 
and is particularly important for organisms that live in low-oxygen environments, such as aquatic mammals. 
In this study, we investigated 11 genes involved in the hypoxia response signaling pathway (ARNT, ARNT2, 
HIF1AN, HIF1A, EPAS1, HIF3A, EGLN1, EGLN2, EGLN3, VHL, and VEGFA) to understand the natural 
selection pressures in aquatic mammals. We obtained orthologous coding sequences (CDS) of these genes 
from 21 aquatic mammal annotated genomes and from 35 terrestrial mammal species from the NCBI Orthologs 
database. Additionally, we retrieved CDS for 19 species of aquatic mammals with lacked NCBI annotation 
genomes through BLASTN and TBLASTX (alignment scores ? 200, percent identity ? 95%, and e-values (? 
1e-10) ). Also, we incorporated the respective putative CDS from draft genome assemblies of 11 aquatic 
mammal species available by the DNA ZOO consortium. We aligned the HIF pathway CDS using PRANK 
algorithm with confidence scores alignment software, GUIDANCE2, and determined the best-fitting 
nucleotide substitution models for each dataset with the Akaike information criteria. Using Bayesian inference, 
we reconstructed phylogenetic trees for each gene, and for the dataset of all concatenated CDS, using the Birth 
and Death model. We used a statistical approach to test relaxed selection in a codon-based phylogenetic frame 
(RELAX), which aimed to evaluate selective pressure between subsets of branches. Performing a comparison 
between two sets of branches, we defined Cetacea, Lutrinae, Pinnipeda clade, and Trichechus manatus (Sirenia 
order) as test branches; terrestrial mammal branches were established as reference. The K parameter allowed 
us to measure shifts in the natural selection stringency, where the test ω values trend towards neutrality 
compared to the terrestrial branches (K < 1), or indicate natural selection intensification along the aquatic 
branches (K > 1). Statistical significance was assessed using LRT (p-value < 0.05). We found that cetaceans 
are the representative group of aquatic mammals with the largest number of genes under a relative relaxation 
regime (ARNT, ARNT2, EGLN1, EGLN2, HIF1AN, EPAS1). Only HIF1AN was detected as relatively 
relaxed in pinnipeds. When considering all aquatic mammals together in relation to their terrestrial relatives, 
four genes with relaxation were evident (ARNT, ARNT2, EGLN2, HIF1AN), and these signals were mainly 
observed in cetaceans. We observed the same pattern when we analyzed the concatenated sequences dataset. 
We detected constriction signals in VEGFA and EGLN3 in Cetacea and Lutrinae, respectively. This showed 
that selection strength on HIF pathway genes in aquatic mammals was significantly relaxed compared to 
terrestrial mammals and suggests that these cetacean proteins may have initially evolved under a different 
regime of functional constraints. Furthermore, the Cetacea clade shift from terrestrial to aquatic environment 
was associated with a selection relaxation of HIF pathway genes. Finally, future functional studies will be 
necessary to evaluate the role of HIF pathway genes underlying the hypoxic adaptation of mammals that 
inhabit aquatic environments.  
Palavras-chave: aquatic mammals; HIF1A; HIF pathway genes; relaxed natural selection;  
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EXPANSIONS OF PROTEIN DOMAINS ASSOCIATED WITH BRAIN MASS 
VARIATION ACROSS PRIMATES 
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Abstract:  
Primates are a diverse taxon within mammals generally known to possess greater cognitive capabilities 
compared to other animals. A common proxy to study brain evolution is the computation of brain mass 
residuals, calculated by constructing linear regression models of brain mass against body mass. The residuals 
represent deviations from the expected brain mass when taking into account the body mass. Positive or negative 
residuals indicate whether a particular species has a brain mass greater (positive) or lower (negative) than 
expected given their body mass. Protein domains are conserved regions within protein-coding genes that 
represent their minimal functional and evolutionary units. In this study, we aimed at identifying protein domain 
expansions associated with brain mass residuals across primates. We gathered 28 high-quality primate 
genomes from public databases for which we had both brain and body mass information available for residual 
computation. From the genomes, we extracted nonredundant proteomes containing only the longest known 
isoform per loci. The proteomes were evaluated for their quality using BUSCO which provides completeness 
information based on the content of near-universal single-copy orthologs. Protein domains were predicted 
through de novo annotation of non-redundant proteomes using InterProScan and the Pfam database. A fully 
dichotomic ultrametric tree was recovered in the TimeTree web tool, here used for the correction of 
phylogenetic dependencies between species. We used CALANGO, a phylogeny-aware comparative genomics 
tool, to search for the correlations between the number of protein domains and values of brain mass residuals. 
For the associations, we used phylogenetically independent contrasts, which consider the phylogenetic 
dependencies between species when making associations. The multiple hypothesis scenario for the phylogeny-
aware correlations was considered and proper corrections were made. Among the significant protein domains 
discovered in the study, we make note of domains like the Opioid growth factor receptor repeat and 
Extracellular matrix protein 1, both related to tissue development. Others, such as Nnf1 and Arp2/3-interacting 
proteins Arpin, play roles in cell cycle. Domains with functions in protein transport, transcription, and 
vasoconstriction were also recovered. Also noteworthy is the Olduvai Domain, a domain associated with the 
expansion of brain size in humans that also shows a prominent increase in copy number in the human genome. 
Lastly, some domains have no known function described and these could be potential targets for future 
experimental characterization. 
Palavras-chave: Comparative Genomics; Primates; Brain mass; ;  
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UNG AND MUG DNA GLYCOSYLASES ARE PRESENT IN
CORYNEBACTERIUM PSEUDOTUBERCULOSIS AND PLAY A ROLE IN

URACIL REMOVAL, AS DEMONSTRATED BY IN VITRO ASSAYS

Cássio Siqueira Souza Cassiano 1; Bruno Carvalho Resende 2; Thalia Queiroz Ladeira 1; Diego Lisbora 2; Carlos Renato
Machado 2; Vasco Ariston de Carvalho Azevedo 2; Luciana Lara dos Santos 1; Jose Augusto Ferreira Perez Villar 1; Débora de

Oliveira Lopes 1
1. Divinópolis - MG. Universidade Federal de São Jão del-Rei; 2. Belo Horizonte- MG. Universidade Federal de Minas Gerais

Abstract
Corynebacterium pseudotuberculosis, the causative agent of caseous lymphadenitis, is susceptible to DNA damage. As a
facultative intracellular pathogen, this bacterium is exposed to an environment rich in reactive oxygen species within
macrophages. To ensure its genetic stability, C. pseudotuberculosis relies on an efficient DNA repair system. The
understanding of the DNA repair in this bacteria can provide potential therapeutic targets to be used in caseous
lymphadenitis treatment. This study characterized the uracil DNA glycosylase (CpUng) and mismatch-specific uracil DNA
glycosylase (CpMug) proteins from C. pseudotuberculosis through in silico and in vitro analysis. The Conservation of
motifs and catalytic amino acid residues, important for enzymatic activity, was maintained in both DNA glycosylases.
Furthermore, the presence of Cpmug and Cpung genes was evaluated through phylogenetic analysis of 100
Corynebacterium species. However, the presence of the Cpmug gene between pathogenic and non-pathogenic species was
not observed. It appears that this gene has been lost in certain species of this genus during the course of evolution.
Interestingly, the Cpung gene is present in all species of the Corynebacterium family, indicating its potential role as a
housekeeping gene. The CpUng and CpMug recombinant proteins were successfully expressed and purified through
affinity chromatography. In order to validate the Uracil DNA glycosylase activity against uracil present in a double-
stranded DNA (dsDNA), a Glycosylase Assays (in vitro) were performed. In these assays, oligonucleotide substrates
labeled with 6-carboxyfluorescein and containing single uracil were analyzed through fragment analysis using an automatic
sequencer. The results demonstrated Uracil DNA glycosylase activity for both proteins. In light of these observations, the
current focus is on characterizing the two glycosylases through in vitro assays, which aim to assess their enzymatic
activities and elucidate any distinctions that may exist between them. Thus, elucidate the significance of having two
glycosylases capable of removing uracil from DNA, given that uracil is the most frequent noncanonical base in DNA. To
further elucidate the implications of Cpung and Cpmug gene absence, knockout cells will be generated utilizing CRISPR-
Cas9 technology. These cells will subsequently be utilized for in vivo assays, enabling a comprehensive investigation of the
functional significance of these genes. A model for CpMug was constructed, and Molecular Docking was conducted to
compare the mean distances in angstroms. The analysis revealed that the catalytic residues exhibited a higher affinity for
the DNA containing the uracil when compared to other lesions. As part of ongoing research, a model for CpUng will also
be constructed, and subsequent Molecular Docking analysis will be performed to further investigate its interactions with
DNA and lesions.

Keywords: DNA repair,Uracil,Corynebacterium pseudotuberculosis,Uracil DNA glycosylase,Caseous lymphadenitis
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