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O XXXIII Congresso Brasileiro de Virologia e o XVII Encontro de Virologia do Mercosul 

foi realizado no periodo de 17 a 21 de outubro de 2022 em Arraial d'Ajuda Eco Resort, Porto Seguro 

- BA. Após duas versões remotas, Porto Seguro, o local escolhido para sediar o Congresso, é 

considerado o berço da história e da cultura do Brasil. A Costa do Descobrimento foi tombada como 

Patrimônio Natural Mundial pela Unesco, em 1999. Com sua localização privilegiada, o Arraial 

d'Ajuda Eco Resort onde foi realizado o evento, é cercado por diversos atrativos naturais: praias, 

recifes de corais, enseadas, falésias, manguezais e rios navegáveis, oferecendo condições favoráveis 

para a prática do turismo de aventura e ecoturismo. O local contou também com uma estrutura impar 

para realização do nosso evento como salas de tecnologia avançada, comportando 598 pessoas em 

auditório, que pode ser dividido em até três salões, permitindo a realização de eventos paralelos. 

 

Estamos felizes por poder retomar um pouco da normalidade e poder dar sequência ao nosso 

trabalho, agora, de volta ao contato com próximo. 

 

 

Diretoria SBV 2021-2022 
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Monday – October 17, 2022 
 

Time Activity Place 
2:00 - 4:00 p.m.  Workshop Divulgamicro Rooms 

Buranhém/Teperapuan/
Mundaí 

Workshop Divulgamicro: Science communication and divulgation – Pre-
congress course  
LAURA MARIA ANDRADE DE OLIVEIRA, UFRJ, Rio de Janeiro, RJ e TATIANA DE 
CASTRO ABREU PINTO, UFRJ, Rio de Janeiro, RJ 

Rooms 
Buranhém/Teperapuan/
Mundaí 

6:30 - 7:00 p.m. Opening Ceremony 
Flávio Guimarães da Fonseca, UFMG, Belo Horizonte, MG – President of the  
Brazilian Society of Virology 

Room Arraial D'ajuda 

7:00 – 8:00 
p.m. 

 Openning Conference – Human Virology  Room Arraial D'ajuda 
Chair: Flávio Guimarães da Fonseca, UFMG, Belo Horizonte, MG 
Conference – Human Virology: Friend and Foe: The complex 
interactions between dengue and Zika virus immune responses and 
epidemiology 
EVA HARRIS, University of Califórnia, Berkeley, USA 

Room Arraial D'ajuda 

8:00 p.m. Opening Cocktail - CBV / IEBMC Room Arraial D'ajuda 
 

Tuesday – October 18, 2022 
 

Time Activity Place 
1:00-2:00 p.m.  Conference: Joint SBV/IEBMC Conference Rooms Pitinga + Mucugê 

Chair: Eurico Arruda, Universidade de São Paulo - SP 
Joint SBV/IEBMC Conference: Disease, Ecology and Evolution of 
Hantaviruses in South America 
COLLEEN B JONSSON, The University of Tennessee Health Science Center, 
Memphis, USA 

Rooms Pitinga + Mucugê 

2:10 – 2:50 p.m.  Illumina Genomics Specialist - Brazil Rooms Pitinga + Mucugê 
Illumina Genomic Specialist: Illumina Genomic Surveillance of 
Infectious Diseases: strategies to identify novel strains and other 
emerging pathogens 
MICHELE GROENNER PENNA, Illumina Genomics Specialist, São Paulo, SP 

Rooms Pitinga + Mucugê 

3:00 – 4:00 
p.m. 

 Conference - State-of-the-art: Basic Virology Rooms Pitinga + Mucugê 
Chair: Dr. Luis Lamberti da Silva, FMRP/USP, Ribeirão Preto, SP 
State-of-the-art: Basic: The roles played by the plasma membrane 
components in HIV-1 assembly and beyon 
DR. AKIRA ONO, University of Michigan, Ann Arbor, USA 

Rooms Pitinga + Mucugê 

4:00 - 4:20 p.m. Coffee Break 
 

4:20 - 5:30 p.m.  Oral Presentation 1 – Human Virology 1 Rooms Pitinga + Mucugê 
Chair: Paula Rahal, UNESP, São José do Rio Preto, SP 

PROGRAMAÇÃO DO EVENTO 



4 

 

Time Activity Place 
Oral Presentation 1 – Human Virology 1: SARS-COV-2 is persistent in 
the placenta and causes macroscopic, histopathological and 
ultrastructural changes 
KÍSSILA RABELO, Universidade do Estado do Rio de Janeiro 

Rooms Pitinga + Mucugê 

Oral Presentation 1 – Human Virology 1: Expression patterns of HCMV 
IL-10 transcripts in cells with different permissivity for HCMV and in 
GBM tissues 
GIOVANA WANER CARNEIRO DE ALMEIDA, Universidade Federal do ABC (UFABC) 

Rooms Pitinga + Mucugê 

Oral Presentation 1 – Human Virology 1: The SARS-CoV-2 Omicron 
Variant of Concern and its rapid spread throughout the Western 
Brazilian Amazon 
TÁRCIO PEIXOTO ROCA, Instituto Oswaldo Cruz 

Rooms Pitinga + Mucugê 

Oral Presentation 1 – Human Virology 1: Comparison of pseudovirus 
neutralization assay with PRNT and Indirect ELISA in a follow-up study 
of a longitudinal cohort of COVID-19 patients 
SARAH APARECIDA RODRIGUES SÉRGIO, Centro de Tecnologia em Vacinas/ 
Universidade Federal de Minas Gerais 

Rooms Pitinga + Mucugê 

Oral Presentation 1 – Human Virology 1: Human bocavirus epidemiology 
from historical fecal samples in Brazil, 1998-2008 
ELLEN VIANA DE SOUZA, Instituto Adolfo Lutz 

Rooms Pitinga + Mucugê 

4:20 - 5:30 p.m.  Oral Presentation 2 – Plant and Invetebrates Virology 1 Room  Apaga Fogo 
Chair: Tatiana Domitrovic, UFRJ, Rio de Janeiro, RJ e Daniel Mendes Pereira Ardisson de Araújo, UnB, Brasília, 
DF 
Oral Presentation 2 – Plant and Invertebrates Virology 1: Detection of 
insect-specific viruses in aedes and culex mosquitoes collected in 
urban and forest fragment areas of northwest of São Paulo state 
IGOR DA SILVA TEIXEIRA, Faculdade de Medicina de São José do Rio Preto 

Room Apaga Fogo 

Oral Presentation 2 – Plant and Invertebrates Virology: RNA Virome of 
sylvatic mosquitos sampled in Cerrado regions of Minas Gerais 
LUIS JANSSEN MAIA, Universidade de Brasília 

Room Apaga Fogo 

Oral Presentation 2 – Plant and Invertebrates Virology 1: First 
detection of the insect-specific viruses Humaiatá-tubiacanga virus in 
haemagogus mosquitoes collected in the Brazilian amazon rainforest 
VICTÓRIA BERNARDI CICONI, Faculdade de Medicina de São José do Rio Preto 

Room Apaga Fogo 

Oral Presentation 2 – Plant and Invertebrates Virology 1: Identification 
of endogenous viral elements in bee genomes 
JOÃO PEDRO NUNES SANTOS, Universidade Estadual de Santa Cruz 

Room Apaga Fogo 

Oral Presentation 2 – Plant and Invertebrates Virology 1: Investigating 
the virome of the Theobroma cacao pollinator Aphis aurantii 
SABRINA FERREIRA DE SANTANA, Universidade Estadual de Santa Cruz 

Room Apaga Fogo 

4:20 - 5:30 p.m.  Oral Presentation 3 – Environmental Virology Rooms  Buranhém/ 
Teperapuan/Mundaí 

Chair: Juliane Deise Fleck, Feevale, Novo Hamburgo, RS e Sérgio Oliveira de Paula, UFV, Viçosa MG 
Oral Presentation 3 – Environmental Virology: The discovery of a new 
mimivirus isolate in association with virophage-transpoviron elements 
in Brazil highlights the main genomic and evolutionary features of this 

Rooms  Buranhém/ 
Teperapuan/Mundaí 
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Wednesday – October 19, 2022 
 

Time Activity Place 
1:00 - 2:00 p.m.  Conference - State-of-the-art: Virologia Ambiental Rooms Pitinga + Mucugê 

Chair: Juliane Deise Fleck, Feevale, Novo Hamburgo, RS e Sérgio Oliveira de Paula, UFV, Viçosa, MG 
State-of-the-art: Virologia Ambiental: Wastewater-based epidemiology 
for SARS-CoV-2: Lessons learned from recent studies by the 
wastewater Covid-19 monitoring network - MCTI 
RODRIGO FREITAS DE BUENO, UFABC, Santo André, SP 

Rooms Pitinga + Mucugê 

2:10 - 3:40 p.m.  Round Table 2 – Basic Virology  Rooms Pitinga + Mucugê 
Chair: Iranaia Assunção Miranda, UFRJ, Rio de Janeiro, RJ e Luis Lamberti Pinto da Silva, FMRP/USP, Ribeirão 
Preto, SP 

Time Activity Place 
tripartite system 
ANA PAULA CORREIA CRISPIM, Universidade Federal de Minas Gerais 
Oral Presentation 3 – Environmental Virology: Diversity of unknown 
gokushoviruses in human feces and surface water in southern Brazil 
MERIANE DEMOLINER, Universidade Feevale 

Rooms  
Buranhém/Teperapuan/M
undaí 

Oral Presentation 3 – Environmental Virology: Metavirome analysis of 
Carpotroche brasiliensis (Raddi) A. Gray (Achariaceae) in 
agroecological interface reveals viral diversity in cacao-cabruca 
agroforestry systems and in regions of the Brazilian Atlantic Forest. 
ANDERSON CARVALHO VIEIRA, Universidade Estadual de Santa Cruz 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 3 – Environmental Virology: Metagenomic analysis of 
the viral microbiota of amazonian rivers located in the Northeastern 
region of Pará state, Brazil 
MÔNICA CRISTINA DE MORAES SILVA, Instituto Evandro Chagas/MS 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 3 – Environmental Virology: Discovery and 
characterization of Cedratvirus pambiensis: a 1 micrometer giant virus 
infecting amoebas 
TALITA BASTOS MACHADO, Universidade Federal de Minas Gerais 

Rooms 
Buranhém/Teperapuan/M
undaí 

5:30 - 6:30 p.m. Round Table 1 - Young Inspiring Researchers Rooms Pitinga + Mucugê 
Chair: Iranaia Assunção Miranda, UFRJ, Rio de Janeiro, RJ e José Luiz Proença Módena, UNICAMP, Campinas, SP 
Young Inspiring Researchers: SARS-CoV-2 protein vaccination elicits 
long-lived plasma cells in Rhesus macaques 
FLÁVIO LEMOS MATASSOLI, NAID/NIH, Maryland, USA 

Rooms Pitinga + Mucugê 

Young Inspiring Researchers: Pro-resolving therapies for Influenza A 
virus disease 
LUCIANA PÁDUA TAVARES, Harvard Medical School, EUA 

Rooms Pitinga + Mucugê 

6:30 - 7:10 p.m.  Special Talk: Brazil in the Science EDGE Rooms Pitinga + Mucugê 
Chair: Flávio Guimarães da Fonseca, UFMG, Belo Horizonte, MG 
Special Talk: Multidisciplinary research with arboviruses at the 
Brazilian synchrotron source 
RAFAEL ELIAS, CNPEM, Campinas, SP 

Rooms Pitinga + Mucugê 

7:30 - 9:30 p.m. Poster Session 1 – EVEN numbers 
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Time Activity Place 
Round Table 2 – Basic Virology: Thromboinflammation in COVID-19: 
Mechanisms and contributions to pathogenesis 
EUGENIO HOTTZ, UFJF, Juiz de Fora, MG 

Rooms Pitinga + Mucugê 

Round Table 2 – Basic Virology: Activation of microvascular endothelial 
cells and type IFN response in resistance and tolerance against zika 
infection 
LUCIANA BARROS DE ARRUDA, UFRJ, Rio de Janeiro, RJ 

Rooms Pitinga + Mucugê 

Round Table 2 – Basic Virology: Cell transformation by human 
papillomaviruses: from de nucleus to the extracellular matrix and back 
ENRIQUE MÁRIO BOCCARDO PIERULIVO, ICB/USP, São Paulo, SP 

Rooms Pitinga + Mucugê 

2:10 - 3:40 p.m.  Round Table 3 – Plant Virology: Plant Virus-Host Interaction Rooms 
Buranhém/Teperapuan/M
undaí 

Chair: Tatiana Domitrovic, UFRJ, Rio de Janeiro, RJ 
Round Table 3 – Plant Virology: Updates on the citrus leprosis virus C - 
plant interaction 
JULIANA DE FREITAS ASTÚA, Embrapa Mandioca e Fruticultura, Cruz das Almas, 
BA 

Rooms 
Buranhém/Teperapuan/M
undaí 

Round Table 3 – Plant Virology: Critical points for a virus control 
strategy via application of dsRNA molecules 
ALICE INOUE-NAGATA, UnB, Brasília, DF 

Rooms 
Buranhém/Teperapuan/M
undaí 

Round Table 3 – Plant Virology: Begomovirus NSP-host interactome: 
Integrating developmental signals, antiviral immunity and pro-viral 
functions 
ELIZABETH PACHECO BATISTA FONTES, UFV, Viçosa, MG 

Rooms 
Buranhém/Teperapuan/M
undaí 

3:50 - 4:30 p.m. Technical Conference 2 - Síntese Biotecnologia: xGenTM Amplicon 
Panels for Metagenomics and Viruses: Investigate answers to your 
questions 

Rooms Pitinga + Mucugê 

4:30 - 4:50 p.m. Coffee Break 
 

4:50 - 6:00 p.m.  Oral Presentation 4 – Human Virology 2 Rooms Pitinga + Mucugê 
Chair: Paula Rahal, UNESP, São José do Rio Preto, SP e Felipe Naveca, FIOCRUZ/AM, Manaus, AM 
Oral Presentation 4 - Human Virology 2: Comparative epidemic 
expansion of SARS-CoV-2 variants Delta and Omicron in Amazonas, a 
Brazilian setting with high levels of hybrid immunity 
IGHOR LEONARDO ARANTES GOMES, Fiocruz-RJ 

Rooms Pitinga + Mucugê 

Oral Presentation 4 - Human Virology 2: Variability of rotavirus VP7 
and VP4 genes detected in stool samples of children under 5 years old 
with gastroenteritis in Asunción, Paraguay during 2015-2019 
IVANA PRECIOSA FERNÁNDEZ JARA, Universidad Nacional de Asunción 

Rooms Pitinga + Mucugê 

Oral Presentation 4 - Human Virology 2: Impact of the ChAdOx1 nCoV-
19 vaccine on the modulation of inflammatory mediators involved in the 
clinical outcome of COVID-19. 
DÉBORA FAMILIAR RODRIGUES MACEDO, Fundação Oswaldo Cruz 

Rooms Pitinga + Mucugê 

Oral Presentation 4 - Human Virology 2: Simultaneous determination of 
HCV genotype and NS5B resistance associated substitutions using 
dried serum spots from São Paulo state, Brazil 

Rooms Pitinga + Mucugê 
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Time Activity Place 
VICTORIA RIQUENA GROSCHE, Universidade Estadual Paulista Júlio de Mesquita 
Filho 
Oral Presentation 4 - Human Virology 2: Zika virus infection disrupt 
myogenic reparative program of skeletal muscle  
WALLACE RAFAEL BARBOSA DE LIMA, Faculdade de Medicina da UFRJ 

Rooms Pitinga + Mucugê 

4:50 - 6:00 p.m. Oral Presentation 5 - Basic Virology 1 Room Apaga Fogo 
Chair: Iranaia Assunção Miranda, UFRJ, Rio de Janeiro, RJ e Luis Lamberti Pinto da Silva, FMRP/USP, Ribeirão 
Preto, SP 
Oral Presentation 5 - Basic Virology 1: Autophagy regulation by early 
SARS-CoV-2 strains were pivotal for its maintainece 
GUSTAVO PEIXOTO DUARTE DA SILVA, Universidade Federal do Rio de Janeiro 

Room Apaga Fogo 

Oral Presentation 5 - Basic Virology 1: Immunoproteasome activation 
regulates viral replication and mediates muscle damage during 
arthritogenic alphaviruses' infection 
RÔMULO LEÃO SILVA NERIS, Universidade Federal do Rio de Janeiro 

Room Apaga Fogo 

Oral Presentation 5 - Basic Virology 1: Rab27a is a host factor required 
for efficient OROV egress in mammalian cells 
JUAN OSWALDO CONCHA CASAVERDE, Universidade de São Paulo 

Room Apaga Fogo 

Oral Presentation 5 - Basic Virology 1: Hydroxpropyl-beta-cyclodextrin 
(HP-BCD) inhibits SARS-CoV-2 replication and virus-induced cytokines 
BRUNO BRAZ BEZERRA, Universidade Federal do Rio de Janeiro 

Room Apaga Fogo 

Oral Presentation 5 - Basic Virology 1: Study of permissiveness, 
expression of viral genes, and cellular effects of respiratory syncytial 
virus in CD4+ T lymphocytes 
ROSA MARIA MENDES VIANA, Universidade do Estado de São Paulo 

Room Apaga Fogo 

4:50 - 6:00 p.m. Oral Presentation 6 – Plant and Invertebrates Virology 2 Rooms 
Buranhém/Teperapuan/M
undaí 

Chair: Tatiana Domitrovic, UFRJ, Rio de Janeiro, RJ e Daniel Mendes Pereira Ardisson de Araújo, UnB, Brasília, 
DF 
Oral Presentation 6 – Plant and Invertebrates Virology 2: The complex 
virome associated with the cocoa pathogens Ceratocystis  
cacaofunesta and Ceratocystis fimbriata 
ROY BOGARDID ARDON ESPINAL, Universidade Estadual de Santa Cruz 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 6 – Plant and Invertebrates Virology 2: Genetic 
variability and population structure of wheat stripe mosaic virus 
LUCAS ANTONIO STEMPKOWSKI, Universidade Federal de Viçosa 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 6 – Plant and Invertebrates Virology 2: A case report 
of the emergence of cotton blue disease resistance-breaking viral 
isolates in a greenhouse in Brazil 
ALEX MOURA DA SILVA, Universidade Federal do Rio de Janeiro 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 6 – Plant and Invertebrates Virology 2: Metavirome 
analysis of Carpotroche brasiliensis (Raddi) A. Gray (Achariaceae) 
reveals a new virus from the 
genus Gammanucleorhabdovirus (Rhabdoviridae, -ssRNA) 
ANDERSON CARVALHO VIEIRA, Universidade Estadual de Santa Cruz 

Rooms 
Buranhém/Teperapuan/M
undaí 
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Time Activity Place 
Oral Presentation 6 – Plant and Invertebrates Virology 2: Whole 
genome analyses suggest that potato and pepper PVY isolates are 
distinctly evolving 
IVAIR JOSÉ DE MORAIS JÚNIOR, Universidade de Brasília 

Rooms 
Buranhém/Teperapuan/M
undaí 

6:10 - 7:40 p.m.  Round Table 4 – Human Virology Rooms Pitinga + Mucugê 
Chair: Eurico de Arruda Neto, FMRP/USP, Ribeirão Preto, SP 
Round Table 4 – Human Virology: Non-standard viral genomes are 
intrinsic elements of the virus community 
CAROLINA LOPEZ, Washington University, St Louis, USA 

Rooms Pitinga + Mucugê 

Round Table 4 – Human Virology: Digital surveillance of viral threats as 
part of a precision public health 
MANOEL BARRAL-NETTO, FIOCRUZ-BA, Salvador, BA 

Rooms Pitinga + Mucugê 

Round Table 4 – Human Virology: A Spike-Nucleoprotein (SpiN)-based 
vaccine for COVID19 
RICARDO GAZZINELLI, FIOCRUZ, Belo Horizonte, MG 

Rooms Pitinga + Mucugê 

7:45 - 9:30 p.m. Poster Session 2 – ODDs numbers 
 

 

Thursday – October 20, 2022 
 

Time Activity Place 
1:00 - 2:00 p.m.  Conference - State-of-the-art: Veterinary Virology Rooms Pitinga + Mucugê 

Chair: Marcelo de Lima, Universidade Federal de Pelotas, Pelotas, RS 
Conference - State-of-the-art: Veterinary Virology: Updates and 
advances in the control of foot-and-mouth disease in Brazil 
EDVIGES MARISTELA PITUCO, PAHO/PANAFTOSA OIE Reference Laboratories, 
BRAZIL 

Rooms Pitinga + Mucugê 

2:10 - 3:40 p.m.  Round Table 5 – Human Virology: Epidemiology and Evolution of viruses in the 
context of One Health 

Rooms Pitinga + Mucugê 

Chair: Eurico de Arruda Neto, FMRP/USP, Ribeirão Preto, SP, Felipe Gomes 
Naveca, FIOCRUZ/AM, Manaus, AM e Paula Rahal, UNESP, São José do Rio Preto, 
SP 
Round Table 5 – Human Virology: SARS-CoV-2 and others respiratory 
viruses: from surveillance to pandemic action in the context of one 
health 
EDISON LUIZ DURIGON, ICB/USP, São Paulo, SP 

Rooms Pitinga + Mucugê 

Round Table 5 – Human Virology: Characterization of Ilhéus virus: 
implications for emergence 
NIKOLAOS VASILAKIS - UTMB, Texas, USA 

Rooms Pitinga + Mucugê 

Round Table 5 – Human Virology: Emergence, spread and evolution of 
SARS-CoV-2 lineages circulating in Brazil during the first 18 months of 
the pandemic 
GONZALO BELLO BENTACOR, FIOCRUZ, Rio de Janeiro, RJ 

Rooms Pitinga + Mucugê 

2:10 - 3:40 p.m. Round Table 6 – Environmental Virology Rooms 
Buranhém/Teperapuan/M
undaí 

Chair: Juliane Deise Felck, Feevale, Novo Hamburgo, RS e Sérgio Oliveira de 
Paula, UFV, Viçosa, MG 
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Time Activity Place 
Round Table 6 – Environmental Virology: Environmental surveillance as 
a complementary tool for monitoring COVID-19 
CAROLINE RIGOTTO, Universidade Feevale, Novo Hamburgo, RS 

Rooms 
Buranhém/Teperapuan/M
undaí 

Round Table 6 – Environmental Virology: The influence of the 
Escherichia coli phage vB_EcoM-UFV13 on a consortium of sulfate-
reducing bacteria open a new window to bacteriophages uses 
ROBERTO SOUZA DIAS, UFV, Viçosa, MG 

Rooms 
Buranhém/Teperapuan/M
undaí 

Round Table 6 – Environmental Virology Video Conference: The 
forgotten tale of Brazilian phage therapy 
GABRIEL MAGNO DE FREITAS ALMEIDA, UiT The Arctic University of Norway, NO 

Rooms 
Buranhém/Teperapuan/M
undaí 

3:50 - 4:50 p.m.  Conference - State-of-the-art: Plant and Invertebrates Virology Rooms Pitinga + Mucugê 
Chair: Tatiana Domitrovic, UFRJ, Rio de Janeiro, RJ e Daniel Mendes Pereira 
Ardisson de Araújo, UnB, Brasília, DF 
Conference - State-of-the-art: Plant and Invertebrates Virology: Plant 
manipulation by geminiviruses 
ROSA LOZANO-DURÁN, Department of Plant Biochemistry, Centre for Plant 
Molecular Biology (ZMBP) e Eberhard Karls University, Tübingen, Alemanha 

Rooms Pitinga + Mucugê 

4:50 - 5:10 p.m. Coffee Break 
 

5:10 - 6:20 p.m.  Oral Presentation 7 – Human Virology 3 Rooms Pitinga + Mucugê 
Chair: Paula Rahal, UNESP, São José do Rio Preto, SP e Eurico de Arruda Neto, 
FMRP/USP, Ribeirão Preto, SP 
Oral Presentation 7 – Human Virology 3: Evaluation of systemic immune 
response of patients with yellow fever through a plaque reduction 
neutralization test (PRNT) using a wild yellow fever virus 
ANDREZA PARREIRAS GONÇALVES, Instituto René Rachou - Fiocruz Minas 

Rooms Pitinga + Mucugê 

Oral Presentation 7 – Human Virology 3: Activated macrophage 
controls CHIKV and MAYV skeletal muscle replication and preserves 
infected fiber structure in co-culture cell model 
RENAN JULIO MOURÃO RAMOS, Universidade Federal do Rio de Janeiro (UFRJ) 

Rooms Pitinga + Mucugê 

Oral Presentation 7 – Human Virology 3: Regulatory action of 
interferon-stimulated genes (ISGs) in oropouche virus infection 
MICHAEL EDWARD MILLER, UNICAMP 

Rooms Pitinga + Mucugê 

Oral Presentation 7 – Human Virology 3: 3D model of the placental 
barrier for functionality studies during ZIKV infection 
CAROLINA MATTOSO LOPES DE AZEVEDO, Instituto Federal de Educação Ciência e 
Tecnologia do Rio de Janeiro 

Rooms Pitinga + Mucugê 

Oral Presentation 7 – Human Virology 3: Coxsackievirus A6 causing 
hand-foot-and-mouth outbreak in Paraíba state, Northeastern Brazil, 
2018 
ADRIANA LUCHS, Instituto Adolfo Lutz 

Rooms Pitinga + Mucugê 

5:10 - 6:20 p.m.  Oral Presentation 8 - Basic Virology 2 Room Apaga Fogo 
Chair: Iranaia Assunção Miranda, UFRJ, Rio de Janeiro, RJ e Luis Lamberti Pinto 
da Silva, FMRP/USP, RIbeirão Preto, SP 
Oral Presentation 8 – Basic Virology 2: Surface fibrils organization as 
specific trademarks of different mimivirus lineages 
ISABELLA LUIZA MARTINS DE AQUINO, Universidade Federal de Minas Gerais 

Room Apaga Fogo 
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Time Activity Place 
Oral Presentation 8 – Basic Virology 2: Zoonotic vaccinia virus strains 
belonging to different genetic clades exhibit immunomodulation 
abilities that are proportional to their virulence 
KARINE LIMA LOURENCO, CT VACINAS UFMG 

Room Apaga Fogo 

Oral Presentation 8 – Basic Virology 2: Chikungunya and Mayaro virus 
replication in skeletal muscle promotes chronic muscle atrophy and 
disruption in myogenesis triggered by inflammatory mediators 
LEONARDO LINHARES MILER DA SILVA, Universidade Federal do Rio de Janeiro 

Room Apaga Fogo 

Oral Presentation 8 – Basic Virology 2: Usutu virus: another emergent 
flavivirus impacting pregnancy in a mouse model 
MARINA ALVES FONTOURA, UNICAMP 

Rooms Apaga Fogo 

Oral Presentation 8 – Basic Virology 2: The effect of obesity and 
metformin on the response of murine macrophage to in vitro infection 
by Dengue virus 
ÁLVARO ZOCRATTO DA SILVEIRA E SILVA 

Rooms Apaga Fogo 

5:10 - 6:20 p.m.  Oral Presentation 9 – Veterinary Virology Rooms 
Buranhém/Teperapuan/M
undaí 

Chair: Abelardo Silva Júnior, UFV, Viçosa, MG 
Oral Presentation 9 – Veterinary Virology: Alpha and Betacoronaviruses 
diversity in Brazilian Bats 
LARISSA MAYUMI BUENO, USP 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 9 – Veterinary Virology: The new subgenotype 
VI.2.1.2.1 of Newcastle disease virus in pigeons from Brazil is distinct 
from African viruses 
LAURA MORAIS NASCIMENTO SILVA, Universidade de São Paulo 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 9 – Veterinary Virology: Inclusion body disease in 
boa constrictor from Rio Grande do Sul, Brazil: a case report 
JORLAN FERNANDES DE JESUS, Instituto Oswaldo Cruz - Fiocruz 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 9 – Veterinary Virology: Use of an inactivated 
recombinant vaccine against H1N1 Swine influenza virus: immunization 
trial in a murine model 
ERICA AZEVEDO COSTA, Universidade Federal de Minas Gerias 

Rooms 
Buranhém/Teperapuan/M
undaí 

Oral Presentation 9 – Veterinary Virology: Analysis of the evolutionary 
profile of rdrp and nsp3 proteins of porcine epidemic diarrhea virus 
(PEDV) from samples obtained from Tadarida brasiliensis urban bat 
LAÍS SANTOS RIZOTTO, USP 

Rooms 
Buranhém/Teperapuan/M
undaí 

6:30 - 8:00 p.m.  Hélio Gelli Pereira Award – Oral Presentations  Rooms Pitinga + Mucugê 
Cientific committe: Nikolaos Vasilaskis, University of Texas Medical Branch at 
Galveston, USA; Jan Drexler Felix, Universitätsmedizin Berlin, Alemanha; Juliane 
Deise Fleck Universidade Feevale, Novo Hamburgo, RS; Luis Lamberti da Silva, 
FMRP/USP, Ribeirão Preto, SP ;Daniel M. P. Ardisson-Araujo, UnB, Brasília, DF; 
José Luís Proença Módena, Unicamp, SP 
Hélio Gelli Pereira Award – Oral Presentation: Differential modulation 
of type I IFN response by distinct Zika virus isolates impacts virus 
replication and disease tolerance in vitro and in vivo 
LUAN ROCHA LIMA, UFRJ 

Rooms Pitinga + Mucugê 
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Time Activity Place 
Hélio Gelli Pereira Award – Oral Presentation: Monitoring of rotavirus 
infection in domestic dogs and cats in Brazil during a 10- year follow-
up (2012-2021): full genotype characterization of Brazilian canine 
G3P[3] strains 
ROBERTA SALZONE MEDEIROS, Instituto Adolfo Lutz 

Rooms Pitinga + Mucugê 

Hélio Gelli Pereira Award – Oral Presentation: Emergence of two 
distinct SARS-CoV-2 gamma variants and the rapid spread of P.1-like-II 
SARS-COV-2 during the second wave of Covid-19 in Santa Catarina, 
Southern Brazil 
DAYANE AZEVEDO PADILHA, Universidade Federal de Santa Catarina 

Rooms Pitinga + Mucugê 

Hélio Gelli Pereira Award – Oral Presentation: Breastfeeding by 
Chikungunya virus-infected dams confers resistance to challenge in 
the offspring 
JULIANO DE PAULA SOUZA, Universidade de São Paulo 

Rooms Pitinga + Mucugê 

Hélio Gelli Pereira Award – Oral Presentation: Inflammasome activation 
in the pulmonary parenchyma defines two distinct profiles associated 
with cytokine storm and worsening of lung function in COVID-19 
patients 
KEYLA SANTOS GUEDES DE SÁ, Faculdade de Medicina de Ribeirão Preto 

Rooms Pitinga + Mucugê 

Hélio Gelli Pereira Award- Oral Presentation: Atazanavir is a 
competitive inhibitor of SARS-CoV-2 Mpro, impairing variants 
replication in vitro and in vivo. 
MAYARA MATTOS DA CONCEIÇÃO, Instituto Oswaldo Cruz 

Rooms Pitinga + Mucugê 

Hélio Gelli Pereira Award – Oral Presentation: Commercially available 
flavonols are better SARS-CoV-2 inhibitors than isoflavone and 
flavones 
OTAVIO AUGUSTO CHAVES, Instituto Oswaldo Cruz/Fiocruz 

Rooms Pitinga + Mucugê 

8:00 p.m. Closing Party 
 

 

Friday – October 21, 2022 
Time Activity Place 
09:00 - 
10:00 a.m. 

 Round Table 7 – Veterinary Virology: Flaviviruses, other arboviruses in 
veterinary virology in the One Health context 

Rooms Pitinga + Mucugê 

Chair: Matheus Nunes Weber, Universidade Feevale, Novo Hamburgo, RS 
Round Table 7 – Veterinary Virology: Challenges towards serologic 
diagnostics of emerging arboviruses 
JAN DREXLER FELIX, Universitätsmedizin Berlin 

Rooms Pitinga + Mucugê 

Round Table 7 – Veterinary Virology: Monkey see, monkey do: 
potential zoonotic viruses in non-human primates from Southern 
Brazil 
FERNANDO ROSADO SPILKI, FEEVALE, Novo Hamburgo, RS 

Rooms Pitinga + Mucugê 

Round Table 7 – Veterinary Virology: Point-of-care diagnostic 
plataforms for arboviruses 
LINDOMAR JOSÉ PENNA, FIOCRUZ-PE, Recife, PE 

Rooms Pitinga + Mucugê 

09:00 -
10:00 a.m. 

 Round Table 8 – Invertebrates Virology Room Apaga Fogo 
Daniel Mendes Pereira Ardisson-Araújo, UnB, Brasília, DF 
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Time Activity Place 
Round Table 8 – Invertebrates Virology: Spodoptera frugiperda fall 
armyworm virus and its biological control applications 
LEONARDO ASSIS DA SILVA, AgBiTech, Goiânia, GO 

Room Apaga Fogo 

Round Table 8 – Invertebrates Virology: Regulation of dengue 
transmission by the natural mosquito virome 
JOÃO MARQUES TRINDADE, UFMG, Belo Horizonte, MG 

Room Apaga Fogo 

Round Table 8 – Invertebrates Virology - VideoConference: One 
bacterium in the fight against arboviruses 
LUCIANO MOREIRA, FIOCRUZ, Belo Horizonte, MG 

Room Apaga Fogo 

09:00 - 
10:00 a.m. 

 Round Table 9 – Basic Virology Rooms 
Buranhém/Teperapuan/Mundaí 

Chair: Iranaia Assunção Miranda, UFRJ, Rio de Janeiro, RJ e Luis Lamberti Pinto da Silva, FMRP/USP, Ribeirão Preto, 
SP 
Round Table 9 – Basic Virology: Antagonism of nuclear antiviral 
responses by herpesviruses 
COLIN CRUMP, University of Cambridge 

 

Round Table 9 – Basic Virology: Immune responses to the 
efferocytosis of SARS-CoV-2-infected dying cells 
LARISSA DIAS DA CUNHA, USP 

 

Round Table 9 – Basic Virology: Unique structural features of 
flaviviruses' capsid proteins and their role in viral capsid assembly 
ANDREA DA POIAN, UFRJ, Rio de Janeiro, RJ 

 

10:00 - 
10:30 a.m. 

Awards announcement Rooms Pitinga + Mucugê 

10:30 - 
12:00 a.m. 

Assembléia Geral da SBV – Closing Session Rooms Pitinga + Mucugê 
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Abstract:  

Cotton (Gossypium sp) is a widely cultivated plant, ranking as the most important fiber crop in the world. 

Cotton blue disease (CBD) is one of the most important diseases affecting cotton crops in Asia, South America, 

Africa and nowadays the USA. The disease is transmitted by the aphid Aphis gossypii in a circulating and 

persistent way and caused by Cotton leafroll dwarf virus (CLRDV) Belonging to the Sobemoviridae family 

(old Luteoviridae family) and Polerovirus genus, CLRDV presents non-enveloped icosahedral symmetry, with 

a single-stranded RNA genome of positive polarity and contains 7 open reading frames. We identified 2 ORFs 

among the molecular markers of CBD resistance (R) locus in the commercial cotton's genome Gossypium 

hirsutum. This work aims to functionally characterize one of these ORFs, CBD1. CBD1 sequence showed that 

it is a receptor-related low-density lipoprotein. In order to understand the role of GhCBD1 in CLRDV 

infection, quantitative real-time PCR reactions (qRT-PCR) were performed to evaluate the expression of these 

genes in CBD resistant (Delta Opal and Cedro), susceptible (FM966 and ITA) and moderately resistant (IMA) 

cotton varieties in leaves, stems and roots. In general, the IMA cultivar showed lower levels of CBD1 

expression in all the analyzed organs. FM966 and Delta Opal were the ones that showed the highest levels of 

expression of this gene in the three organs evaluated. In leaves and stems, resistant cultivars behaved similarly. 

Furthermore, CBD1 relative expression in plants infected by CLRDV was evaluated in FM966 susceptible and 

in Delta Opal resistant plants. Plant's samples were collected at five different points: 24 hours, 5 days, 15 days 

and 25 days after viruliferous aphid inoculation. Plants were also inoculated with aphid without virus. Such 

analyzes showed that each cultivar has a distinct pattern of expression. A strong expression suppression (in 

order 100x) was observed 24 hpi (hours post infection) in the susceptible cultivar (FM966) when the 

aviruliferous aphid was infested, however when the viruliferous aphid was infested the suppression was 1.000 

x. After that, the expression starts to increase throughout the infection, peaking at 15 dpi (days post infection), 

where it is about 150 times more expressed than in the aviruliferous aphid . The resistant Delta Opal plants, 

on the other hand, showed a small repression of 10x after inoculation of the aphid, and reached 100x repression 

when the virus is present. Curiously, in the resistant cultivar, there is a slight increase of cbd1 expression after 

15 dpi, followed by a small repression at 25 dpi. Further studies are in progress to understand the role of this 

receptor-related low-density lipoprotein (CBD1) in CLRDV resistance. 

keywords: Resistance locus; qRT-PCR; Gossypium hirsutum; Cotton leafroll dwarf virus;  
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Abstract:  

Cotton blue disease (CBD) was first described in the African region in 1949 and was then reported in several 

regions of Africa, Asia and the Americas. Nowadays, CBD is an important disease that affects cotton crops in 

Asia, South and North America and Africa. In Brazil, it is present in almost all cotton growing areas, leading 

to cotton productivity losses of up to 80% in susceptible cotton crops. CBD is transmitted by the aphid Aphis 

gossypii and the symptoms are characterized by dwarfism due to shortening of the internodes, curling of the 

leaves, intense green color of the foliage and yellowing of the veins. Symptoms are more pronounced when 

plants are infected in the early stages of growth. The casual agent of CBD was identified in 2005 and named 

Cotton leafroll dwarf virus (CLRDV). CLRDV belongs to the Sobemoviridae family (old Luteoviridae family) 

and Polerovirus genus. It presents a non-enveloped icosahedral symmetry, with a single-stranded RNA 

genome, positive polarity and contains 7 open reading frames. There are several CBD resistant or moderately 

resistant cotton cultivars which are preferentially used by Brazilian producers since an increase of CBD in the 

end of the 90´s years. However, since 2006, breaking resistance was observed in field and today the 

predominant isolates of CLRDV are isolates of atypical CBD able to infect CBD resistant isolates, however 

inducing milder symptoms. Frequency of atypical CBD has increased year by year, and is a matter of great 

concern to cotton's researchers and growers. This work consists in trying to understand the dynamics in genetic 

diversity that led to a possible change to an atypical virus, able to infect resistant plants. Two symptomatics 

resistant cotton plants from Delta Opal cultivar growing in our greenhouse were detected recently. Leaves 

from these plants were collected and a RT-PCR amplification for CLRDV diagnosis showed the virus 

presence. The amplified capsid fragments were sequenced by Sanger method. The sequences of the amplified 

fragments were aligned with sequences from CLRDV resistance-breaking isolates and CLRDV isolates unable 

to break CBD resistance. Alignment showed that the CP of the two new identified virus isolates are almost 

identical to the CP of CLRDV breaking-resistant isolates sequences. Moreover, comparing movement protein 

(MP) amino acid sequences, which is translated by an internal initiate codon within the CP gene, an amino 

acid substitution of a threonine residue by a methionine at position 140 (Thr140Met) was observed. These 

findings show the emergence of new breaking-resistance isolates in resistance cultivar, harboring the same 

amino substitution observed in viral MP from other already reported isolates. This may indicate an increased 

probability of viral mutation, a hot spot, in this region of the virus genome and shows the importance of this 

mutation for the virus to overlap CBD resistance. Financial support: FAPERJ, CAPES 

keywords: Gossypium hirsutum; Cotton leafroll dwarf virus; Resistance-breaking; ;  
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Abstract:  

Plant viruses of the family Rhabdoviridae have global circulation with damage to diverse commodities, 

including maize and wheat crops in South American countries such as Argentina and Peru. In our study, we 

analyzed the Carpotroche brasiliensis (Raddi) A. Gray (Achariaceae) virome from Brazilian Atlantic Forest 

(AF) and Agroforestry systems for cocoa production (cabruca) regions using metatranscriptomics analysis. 

RNA samples from six different organs (leaf, flower, flower bud, root, fruit, and seed) were obtained from 

sixteen C. brasiliensis adult trees (eight from cabruca and eight from natural AF ecosystems), sampled in June 

2014 in Camamu-Maraú Country, State of Bahia, Brazil. A total of 20 cDNA libraries (11 from samples of 

cabruca, and 9 samples of AF) were sequenced on Illumina MiSeq 2 x 250 bp pair-end. We used a 

bioinformatics pipeline divided into steps: (i) pre-processing of libraries and transcriptome assembly; (ii) new 

assembly for transcripts that showed sequence similarity to viral sequences; (iii) metagenomic analysis; (iv) 

queries against nucleic acid sequence databases, nt and nr, considering as best hit an e-value <1e-3; (v) 

annotation of conserved domains; (vi) quantification of viral sequences and normalization in Transcripts Per 

Million (TPM) to each library; (vii) phylogenetic analyses using the best-fit model selected considering the 

Akaike Information Criterion (AIC); (viii) protein analysis with mass spectrometry for identification of 

peptides derived from viral proteins. Our results showed the occurrence of partial sequences from a virus likely 

representing a novel member of the Rhabdoviridae family. In total of the libraries analyzed, sequences showing 

similarity with viruses of the genus Gammanucleorhabdovirus were detected in nine libraries of C. brasiliensis 

with a maximum number of seven different transcripts in a single library. Eight transcripts showed identity 

values at protein level ranging from 32.54% to 71.88% with Maize fine streak virus (MFSV), the unique known 

member of the genus Gammanucleorhabdovirus according to ICTV. These transcripts ranged from 550 to 

1,321 nt totalizing 6,561 nt with an average size of ~820 nt and were distributed along MFSV genome. Six out 

of the 8 transcripts presented conserved domains commonly identified in rhabdoviruses, including MFSV. Of 

note, we identified one transcript of 983 nt showing similarity to the RdRp gene, containing a 

Mononeg_RNA_pol (PF00946) domain. We took advantage of this transcript likely derived from the viral 

polymerase to assess the phylogenetic relationship of the tentative virus with MFSV and other rhabdoviruses. 

According to our maximum likelihood tree, we observed the presence of six main clades, which refer to 

different genera of the subfamily Betarhabdovirinae - Rhabdoviridae (Cytorhabdovirus, Varicosavirus, 

Alphanucleorhabdovirus, Betanucleorhabdovirus, Dichorhabdovirus, and Gammanucleorhabdovirus). The 

transcript assembled clustered with MFSV in a clade-specific manner with a bootstrap of 100%, suggesting 

that the sequence probably belongs to a species from this genus. However, since we were not able to 

reconstitute the complete genome, we named the virus as Carpotroche-associated gammanucleorhabdovirus-

like virus. Although the identification of only an incomplete sequence, if confirmed, itcould represent the first 

report of a virus from the genus Gammanucleorhabdovirus in South America. 

keywords: metatranscriptomics; rainforest tree; environmental virome; ;  
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Abstract:  

The use of next-generation sequencing technologies has enabled the discovery and characterization of several 

new viruses without the need for cell cultures, even though their characterization usually remains restricted to 

their genomes. These discoveries are important as they increase the known virosphere, but are also important 

in the monitoring of potential emerging diseases. Most emerging diseases are zoonotic and different zoonotic 

viruses have recently been introduced in Brazil. Although hematophagous mosquitos are recognized as 

important vectors for many viral diseases, their viromes are relatively unknown, in particular those of sylvatic 

mosquitos. Therefore, the present study aims to characterize the RNA virome of sylvatic mosquitos. Specimens 

of the species Sabethes albiprivus, S. chloropterus, Psorophora ferox, and Haemagogus janthinomys were 

captured in the northern of Minas Gerais state. From these mosquitos, total RNA samples were obtained and 

these were gathered in a single pool, which was then submitted to short-read, Illumina sequencing. The 

resulting reads were trimmed and de novo assembled into contigs using rnaviralSPAdes. The contigs were then 

submitted to viral completeness analysis in the checkV algorithm and all positive contigs for viral genes were 

compared to sequence databases using BLASTx and the genome detective websites. It was possible to identify 

a partial viral genome, whose best hits in BLAST belong to the Virgaviridae family, but without a genus 

recognized by the International Committee on the Taxonomy of Viruses. We also identified contigs belonging 

to individual gene sequences of viruses belonging to the Phasmaviridae family, such as glycoprotein and RNA-

dependent RNA polymerase genes (Species criteria for Phasmaviridae). This first exploratory analysis of the 

mosquito viromes indicates these animals have viruses relatively distinct from those of deposited sequences in 

databases. Hence, we will submit more samples to sequencing from single mosquito species, in order to assign 

host information to the observed viral genomes. Moreover, PCR and RACE reactions will be employed on the 

most dissimilar found genomes, in order to determine their complete sequences. 
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Abstract:  

Epidemics and potential pandemics constantly appear as global and regional threats to public health, especially 

with the emergence or reemergence of some arboviruses being tropical and subtropical regions the hotspots 

areas. Brazil has a great diversity of arthropods which, together with the climatic conditions, constitute 

favorable characteristics for the occurrence of arboviruses. Furthermore, insect-specific viruses (ISVs) can 

affect arbovirus transmission, mainly impacting vector competence. In this study, we collected mosquitoes 

from urban and forest fragments areas in São José do Rio Preto (SJdRP), São Paulo, Brazil. From March to 

August 2022, we collected 463 mosquitoes allocated in 218 pools. The mosquitoes species include 273 Culex 

spp. (259 from urban and 14 from forest areas), 81 Aedes aegypti (all from urban areas), 39 Psorophora ferox 

(all from forest areas), 35 Aedes scapularis (two from urban and 33 from forest areas), 27 Aedes albopictus 

(four from urban and 23 from forest areas), three Psorophora sp (all from forest areas), three Sabethes spp. (all 

from forest areas), and two Limathus durhami (all from forest areas). So far, 64 pools were submitted to RNA 

extraction using magnetic beads, followed by RT-qPCR and endpoint PCR with specific primers for important 

arboviruses (dengue viruses (DENVs), chikungunya virus (CHIKV), Zika virus (ZIKV), mayaro virus 

(MAYV), oropouche virus (OROV) and ISVs (Phasi Charoen-like phasivirus (PCLV), Humaitá-tubiacanga 

virus (HTV), Guapiaçu virus (GUAPV) and Aedes flavivirus (AEFV). A pan-Flavivirus and a pan-Alphavirus 

PCR were also carried out. All pools tested negative for the medically important arboviruses. For HTV, 

expected band sizes (445 bp) were obtained in 16 pools (25%) being 14 pools of Aedes aegypti from urban 

areas and two pools of Culex spp. from urban areas. For PCLV, expected banda sizes (349 bp) were obtained 

in 15 pools (23.4%) being 13 pools of Aedes aegypti from urban areas, one pool of Aedes scapularis from 

forest area and one pool of Culex spp. from urban area. Additionally, nine pools shown be co-infected with 

both the ISVs (14%) being eight pools of Aedes aegypti and one pool of Culex spp. PCR products were 

sequenced by the dideoxy method confirming the results. In addition, we had five samples (7.8%) (four pools 

of Aedes aegypti and one pool of Aedes albopictus from urban areas) with the expected band size in the pan-

Flavivirus PCR (270 bp). The PCR products were also sequenced by the dideoxy method, and the nucleotide 

sequences obtained showed similarity with mosquitoes flavivirus. One of these pools (Aedes aegypti) was also 

positive for HTV and PCLV. A maximum likelihood tree with members of the genus Flavivirus was 

reconstructed, and the five sequences formed a monophyletic clade grouping together with other ISVs. These 

samples will be isolated and subjected to deep sequencing. Our findings demonstrate the great viral variability 

in Aedes spp. and Culex spp. from SJdRP and open perspectives for further metagenomics and vector 

competence studies to better understand the virome of these mosquitoes of public health importance and 

interactions between these ISVs and the arboviruses circulating. Financial Support: CAPES, CREATE-NEO 

(NIH grant 1U01AI151807).  
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Abstract:  

Potato virus Y (PVY) is a phytopathogenic virus with a broad host range and capable of causing huge 

agricultural losses. Among the most affected crops are potatoes, peppers and tomatoes. It is still unknown if 

these plants share the same PVY isolates or whether significant genome changes are needed for one virus to 

switch among hosts. As a first step to solve this question, our aim in this study was to analyze the genome 

differences between PVY isolates from potato, pepper and tomato collected from fields located in close 

proximity. A wide range of tools can be used to study this relationship, but genome sequence comparisons can 

reveal fine peculiarities of viruses and thus enable a broad comprehension of pathogenicity and evolutionary 

mechanisms. In order to facilitate the genome analysis of PVY isolates, we developed a simple PCR-based 

approach for sequencing a large amount of virus isolates using the Oxford Nanopore Technology (MinION). 

First, a set of four PVY specific primer pairs overlapping conserved regions were designed. Then, three isolates 

were collected from pepper (denoted as PVYc), potato (PVYp) and tomato (PVYt) in Brasília, and their 

genomes amplified by RT-PCR and sequenced using a single flowcell. Guppy was used for basecalling and 

Minimap2 assembler for mapping the reads to a reference PVY genome (accession X12456). The genetic 

distance between the three assembled sequences was calculated by Dnadist using the reference genome as a 

standard (N = 4). We further aligned other 48 PVY sequences from GenBank and two other unpublished 

genomes (N = 53) using MUSCLE in order to obtain a Bayesian phylogenetic tree using MrBayes. MinION 

sequencing produced reads of approximately 3 Kb covering the entire genome of the three isolates with >1300x 

coverage. Based on the genetic distance analysis, we observed that PVYc and PVYt were more similar, but 

divergent from PVYp, which was closer to the reference genome, also from potato. Five other PVY isolates 

from potato, however, were distantly related to the reference genome as well. The highest divergence was 

observed in P1, in NIb and in the 5' terminal region of CP. By comparing the 53 selected PVY isolates along 

the genome, the most conserved region spanned the P3, P3N-PIPO, 6K1, CI, and 6K2 coding sequences. 

Despite having a lower identity at the CP N-terminus, the C-terminal coding region showed a high identity 

between isolates. The Bayesian phylogeny (N = 53) showed clustering of PVY isolates compatible with the 

original hosts. The first major clade grouped all pepper isolates, while the second contained most of the potato 

isolates. Tomato isolates appeared dispersed in the two clades. This indicates that the PVY genome sequences 

are likely strongly affected by the host species. In addition, we established an efficient method for 

simultaneously sequencing of up to 24 PVY isolates in a single MinION run. This is the first step to study the 

evolution of PVY isolates in related plants in order to understand the importance of each host in the 

introduction, maintenance and selection of viruses. 
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Abstract:  

Pollinating is essential for the preservation of ecological balance and is the basis of agricultural production. 

Bees, in turn, play an important role in the pollination of angiosperms and are the most common form of 

pollinator in many habitats. However, we are following a scenario of decline of these insects, known as Colony 

Collapse Disorder, caused by the use of pesticides, climate change, increased incidence of diseases, among 

other factors. It is known that viruses play an important role in its aggravation, causing infections introduced 

mainly by vectors of the Varroa and Nosema genus. Therefore, this study searched in the literature studies 

related to viral infections in bees and other pollinators, as well as their most important vectors, molecular 

characteristics and host range. We have observed a significant increase in the number of articles referring to 

bee viruses over the last 20 years, specifically DWV (Deformed wing virus), BQCV (Black queen cell virus), 

ABPV (Acute bee paralysis virus) and IAPV (Isreaeli acute paralysis virus), associated with the vector V. 

destructor in the species Apis mellifera, A. cerana and Bombus terrestris. Among the countries that concentrate 

most of the studies in virus-infected pollinators we find the United States, China, United Kingdom, France and 

Germany. It is worth noting that Brazil represents less than 4.4% of publications, despite the well-known 

astonishing biodiversity. Regarding viral diversity, Picornavirales order alone represents 46.9% of the total, 

with greater abundance for the families Dicistroviridae and Iflaviridae, with 25.0% and 15.6%, respectively. 

The genome length mostly ranged from 9,000 to 10,500 nucleotides, which 82.0% have a positive-sense single-

stranded RNA genome, followed by negative-sense single-stranded RNA, 8.0%, and only 2.0% represent 

double-stranded RNA viruses. The few DNA viruses are divided into single-stranded and double-stranded, 

accounting for 8% of the species. Concerning host amplitude, 20.3% of the viruses that infect bees have already 

been described in more than one species and have a known vector, with emphasis on DWV, which infects 

63.4% of the 82 pollinators evaluated, while 79.7 % of them are restricted only to their description in the insect 

species. Despite the considerable amount of data already available, there is an underrepresentation of data from 

South America, which highlights the need for further studies to reveal the real diversity of viruses, possible 

vectors and their hosts. 
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Abstract:  

Human impacts on nature have led to an increasing destabilization of ecosystems, causing incalculable damage 

to biodiversity. An example of this is the decreasing number of pollinating agents, especially insects, caused 

mainly by the increase in the use of pesticides. Bees are the main pollinating insects from an agroeconomic 

point of view, having a wide geographic distribution and ability to pollinate a wide variety of plants. In addition 

to being sensitive to pesticides, they are also susceptible to infections caused by pathogenic microorganisms 

and parasites, factors that together cause damage to colonies, generating economic losses in agriculture and 

beekeeping. The objective of this work was to unravel the virome of bees of different species and from different 

parts of the world, using an approach based on the analysis of publicly available small RNA libraries. In this 

study, we analyzed 131 public libraries from 7 bee species. After pre-processing the data, the sequences that 

aligned with bee genomes were removed, and the remaining sequences were used in a de novo assembly of 

contigs. These were then identified through sequence similarity analysis, and later submitted to a manual 

curation that combined the analysis of the small RNA profile of each contig, with the objective of identifying 

small interfering RNAs (siRNAs) and search for open reading frames (ORFs). It is known that the main 

antiviral immune pathway in invertebrates is the siRNA pathway, which is activated by the presence of viral 

dsRNA and results in the processing of this molecule by the host immune system into small pieces of single-

stranded RNA, known as siRNAs. Therefore, the presence of virus-derived siRNAs are strong evidences of 

viral replication, in addition to reinforcing that that sequence derives from an exogenous virus that is causing 

an infection, and not from an endogenous virus (EVE). Using the approach described here, it was possible to 

find viruses with both economic and ecological importance, such as DWV and AMFV, and possibly three new 

viral species. Unraveling the virome of these insects at a global level is an important approach to identify and 

monitor the viruses circulating in bees that may be causing damage to colonies and, consequently, to the 

environment.  
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Abstract:  

Wheat stripe mosaic virus (WhSMV, Benyviridae) is the causal agent of wheat mosaic disease in Brazil, which 

is a serious threat to wheat production in the southern part of the country. Recently, WhSMV has also been 

reported in Paraguay and South Africa. The virus is transmitted by the ubiquitous soil-borne 

plasmodiophoromycete Polymyxa graminis, and management strategies are mainly based on genetic 

resistance. Knowledge about genetic variability and the population structure of the virus supports breeding 

programs for the selection and characterization of resistant cultivars. Here we assessed the genetic variability 

and population structure of complete genome segments (CG) from 11 Brazilian isolates and 19 South African 

isolates retrieved from GenBank, plus 38 coat protein (CP) genes and 51 RdRp domains sequenced from 

samples collected in nine different locations throughout Rio Grande do Sul (6) and Paraná (3) states of Brazil 

from 2017 to 2019. Four and six CG segments of RNA1 and RNA2 were recombinants, respectively, and were 

removed from our analysis. Bayesian-inferred trees based on nucleotides (nt) sequences of all non-

recombinants CG segments, CP, CP-RT, triple gene block (TGB1, 2 and 3) and RdRp domain sequences 

clearly clustered Brazilian and South African WhSMV isolates separately, supporting the existence of different 

subpopulations. In contrast, there was no evidence of clustering of Brazilian isolates in accordance with 

provenance or sampling year. Molecular variability of the full-length RNA1 and RNA2 of Brazilian isolates 

both displayed slightly greater genetic variation than those of the South African cluster, with nt diversity 

indices of 0.003 and 0.002 for RNA1 of Brazilian and South African isolates, respectively, and nt diversity of 

0.006 and 0.001 for RNA2 of Brazilian and South African isolates, respectively. Comparing coding regions 

individually, South African isolates had lower genetic diversity, with nt diversity values varying from 0.0005 

for TGB2 to 0.001 for TGB1. Brazilian isolates presented greater variability in TGB1 (0.015) and CP-RT 

genes (0.010) and lower genetic diversity in CP (0.006) and TGB3 (0.008). These differences in genetic 

variability between phylogenetically inferred clusters supported the idea of population subdivision. To test 

population structure, we used the Nst statistic, analogous to Wright's fixation index at the nt sequence level 

and found values >0.25, indicating high genetic differentiation between WhSMV Brazilian and South African 

subpopulations. Analysis of nt diversity indicate that the WhSMV Brazilian subpopulation is more variable 

than the South African subpopulation, and that the two subpopulations are genetically distinct. The lower 

genetic diversity of the South African subpopulation indicates genetic stability or a recent emergence of 

WhSMV in that region. These results suggest that founder effects play a role in shaping the genetic structure 

of WhSMV. 

keywords: Benyviridae; Polymyxa graminis; Soil-borne; Triticum aestivum;  

Acknowledgement  

EMBRAPA (Project 32.16.04.037.00.00: Viral population analysis and management strategies for 

the common mosaic in wheat in Brazil) 
 



52 

 

IDENTIFICATION OF ENDOGENOUS VIRAL ELEMENTS IN BEE GENOMES 
 

Lucas Barbosa 1; João Pedro Nunes Santos 2; Eric Roberto Guimarães Rocha Aguiar 3 
1Bolsista. Rua Barão de Jeremoabo, s/n, Ondina - CEP: 40170-115. Universidade Federal da Bahia; 2Bolsista. Campus 

Soane Nazaré de Andrade, Rod. Jorge Amado, Km 16 - Salobrinho, Ilhéus - BA, 45662-900. Universidade Estadual de 

Santa Cruz; 3Docente. Campus Soane Nazaré de Andrade, Rod. Jorge Amado, Km 16 - Salobrinho, Ilhéus - BA, 45662-

900. Universidade Estadual de Santa Cruz 

 

Abstract:  

Bees, in general, are the main pollinating agents of both cultivated and wild fruit plants. Such importance is 

due to their specialized foraging and their abundance around the globe, with different genera, among them 

Melipona, Apis, and Bombus. Unfortunately, in recent decades, there has been a phenomenon of decline in the 

population of several bee species, including Apis mellifera, which report this sudden population drop that is 

referred to as Colony Collapse Syndrome (CCD) and has been attributed as a cause of the decrease in honey 

production and also in fruit production, directly impacting the economy. This population decline is presented 

as the result of several factors such as pesticides, changes in the environment, and new or seasonal pathogens, 

most notably viruses. Consequently, it has prompted an investigation of the antiviral immune response in bees 

among the viruses that affect them. In arthropods, in general, the antiviral response is mediated by innate 

pathways, with the interference RNA processes (RNAi) as the main one. This process can be divided into three 

main pathways: MicroRNA (miRNA), Small interfering RNA (siRNA), and PIWI protein interacting RNAs 

(piRNA). Following viral infection, fragments of the viral genome can integrate into the host genome in both 

somatic and germ cells, and are referred to as endogenous viral elements (EVEs). Studies with Aedes spp. 

Aag2 mosquito cells demonstrate that EVEs of non-retroviral origin are processed and transcribed, targeted by 

the piRNA pathway, working as a primer for the antiviral response. In A. mellifera, non-retroviral EVEs with 

approximately 420 bp of Israeli acute paralysis virus (IAPV) have already been identified, also functioning as 

"priming" during IAPV infection. Therefore, in this study, we performed the characterization of non-retroviral 

EVEs present in bee genomes available in public repositories. After obtaining the genome of each species, the 

Galaxy platform was used to predict Open Reading Frames (ORFs) with getorf and sequence similarity 

analysis against a viral protein database using DIAMOND's Blastx. Target sequences were analyzed and 

curated to exclude repeats, sequences similar to retroviruses, transposons, DNA viruses, or other non-viral 

organisms. After, manual curation of these sequences was performed by Blastn and Blastx on NCBI online. 

Within the species of the Apidae family analyzed (27 from a total of 67 available), the ones with a higher 

abundance of EVEs were Bombus terrestris and B. polaris with 32 and 27, respectively. In contrast, B. waltoni 

and B. superbus did not show any EVEs. In 25 of the 27 species analyzed, we found at least 1 EVE. The 

average size of the 236 EVEs was 529 bp, with a range from 200 to 3000 bp. Moreover, only 27 EVEs were 

from known families, with elements derived from Totiviridae and Partitiviridae showing the higher prevalence. 

The others are in the Riboviria clade, but from unclassified families. 
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Abstract:  

Brachiaria spp. are the most cultivated forage grass for cattle feeding in Brazil and largely applied for straw 

production in no-tillage crop systems. Two viral species, Johnsongrass mosaic virus (JGMV) and Maize 

chlorotic dwarf virus (MCDV) have been identified infecting genotypes of Brachiaria brizantha, causing 

typical symptoms of mosaic and dwarfism. However, new symptoms such as stripes and striate mosaic have 

been recently observed in experimental areas. The use of resistant genotypes is the main strategy for control 

of these diseases. The aim of this work was to evaluate the Brachiaria spp. genotypes from breeding program 

with B. brizantha, B. decumbens and B. ruziziensis as parents. Two experiments were sown at Embrapa Beef 

Cattle, Campo Grande, MS, Brazil, in two types of soil (sandy - 28% of clay and clayey- 55% of clay). Each 

experiment had 39 genotypes individually cultivated and five repetitions/ genotype. The severity of the mosaic 

in plants was visually assessed using a diagrammatic scale of 1-5 severity levels and data were transformed 

(sev.+0,01)1/2 and the means were compared according to the Scott-Knott test, at 5% probability. The leaves 

with new symptoms were analyzed using leaf-dip method in the Transmission Electron Microscopy (TEM) 

and the presence of insects was monitored using yellow traps. The disease severity was higher in the area with 

sandy soil. Most genotypes (90%) presented resistance or tolerance to mosaic disease. Four genotypes were 

considered susceptible to the disease. In TEM analysis, flexuous filaments viral particles were observed in the 

symptomatic samples. The presence of leafhoppers and cochineals were associated to the plants with 

symptoms. Further investigations will be carried out to determine the virus species and insect vectors of these 

diseases.  

keywords: forage grasses; Johnsongrass mosaic virus; Maize chlorotic dwarf virus; Brachiaria spp; genetic 

resistance 
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Abstract:  

Panicum maximum is an important forage grass for cattle feeding in Brazil. The Germplasm Core Collection 

of P. maximum at Embrapa Beef Cattle, Campo Grande, MS, Brazil presents the genetic variability of the 

species for relevant morphologic and agronomic characters. The resistance to diseases, including mosaic, is 

one of the most important values for the use in the breeding program. Until the moment, the virus species 

Johnsongrass mosaic virus (JGMV) has been identified infecting genotypes of P. maximum in Brazil. The aim 

of this work was to identify P. maximum genotypes in the Core Collection resistant to mosaic. The experiment 

had 314 genotypes cultivated in four lines of five plants with 0,5m between them. The severity of the mosaic 

in plants was visually assessed using a diagrammatic scale of 1-5 severity levels. Most genotypes (83,7%) 

presented resistance to mosaic disease (severity levels 1 to 2). Forty genotypes presented mild symptoms 

(severity levels 2 to 3) and 11 genotypes were considered very susceptible to the disease (severity levels above 

3). In some plants, unusual symptoms such as yellowing, gold mosaic and stripes were observed. These 

symptoms will be further investigated to determine the virus species in order to avoid the introduction of new 

diseases in the productive system. 
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Abstract:  

Spotted wilt disease caused by the thrips-transmitted tomato spotted wilt virus (TSWV) and other related 

tospoviruses is viral diseases of pepper and tomato in many countries, including Brazil. A major management 

strategy has been the deployment of vertical resistance genes (Sw-5 in tomato and Tsw in pepper), but TSWV 

variants can overcome both genes. In Central California, USA, the Sw5 gene has been widely deployed in 

processing tomato varieties and provided effective management. However, in 2016, a resistance-breaking (RB) 

variant of TSWV emerged in Fresno (Central California), causing typical spotted wilt symptoms. This isolate 

infected Sw5 tomatoes in mechanical transmission tests, and RT-PCR and sequencing revealed the diagnostic 

RB mutation in the NSm protein at amino acid position 118: C?Y. Specific RT-PCR and LAMP tests were 

developed for detection and monitoring of this tomato RB variant. In 2021, there were two new developments 

in the RB-TSWV situation: 1) the Fresno RB-TSWV variant was detected for the first time in Norther 

production areas, and 2) samples of Tsw peppers with spotted wilt symptoms from Southern California 

(Oceanside) tested negative for infection with the Fresno RB-TSWV variant. The capacity of isolates from 

Oceanside to infect Tsw peppers was confirmed in mechanical transmission tests, although milder symptoms 

were induced, and RT-PCR and sequencing of the NSm gene revealed a different mutation in the same 

position: 118: C?F. The results revealed the independent emergence of a new RB variant in southern California 

and the limitations of RT-PCR detection for RB TSWV variants. Although RB variants have yet to emerge as 

a problem in Brazil, it is important to monitor fields of resistant varieties for the appearance of spotted wilt 

symptoms. 
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Abstract:  

Theobroma cacao is currently one of the main crops of economic importance in the world, as it is the essential 

source of raw material for chocolate production. However, cocoa production is affected by proliferation, 

emergence and re-emergence of pathogens, such as pathogens from Ceratocystis spp. that figure as one of the 

major threats to the sustainability of many agricultural crops, including Theobroma cacao. The control of 

Ceratocystis is laborious, requiring researchers to search for new solutions to counteract the proliferation of 

these pathogens, including the use of biological agents such as viruses. In this study, we investigated the viral 

diversity associated with T. cacao pathogens Ceratocystis cacaofunesta and Ceratocystis fimbriata using 

public RNA sequencing data available at SRA database from National Center for Biotechnology Information. 

Using bioinformatics tools within Galaxy on line platform we performed quality filter, removal of adapters, 

and alignment against the reference genome of C. cacaofunesta and C. fimbriata, obtaining pre-processed 

transcripts. Filtered reads were used in the assembly step containing different assemblers (SPAdes, 

rnaviralSPAdes and Trinity) followed by CAP3 to consolidate the assemblage results and try to extend possible 

viral contigs. Non-redudant contigs were submitted to sequence-similarity searches with Blast and Diamond. 

Transcripts showing similarity to viral sequences were analyzed according with open reading frames (ORF) 

and presence of conserved domains with PHMMER and InterProScan. Sequences showing similarity to 

Polymerase or polyprotein were aligned with closely relative with MAFFT, and post-processed with AliVew, 

CIPRES and iTOL. Using this strategy, we were able to identify 4 viruses in C. cacaofunesta (Hypovirus, 

Sclerotimonavirus, Narnavirus and Partitivirus ) and 6 in C. fimbriata (3 Alphaendornavirus, 1 victorivirus, 

and 2 mitovirus). All viral sequences identified presented similarity with viruses in public databases only at 

aminoacid level, likely representing new species. Of note, Hypoviruses are known to impact fungi biology and 

could be a candidate for biocontrol as well as Mitoviruses that has been shown to infect all the main taxonomic 

groups of fungi, including phytopathogenic species. Our findings highlight the need of new prospective works 

to uncover the real diversity of viruses infect fungi (Mycoviruses) that could contribute to the development of 

new management strategies. 
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Abstract:  

Cocoa agroecosystems provide important feedstock and non-tradable services. Despite the economic 

importance, data on Theobroma cacao pollinators are restricted as well as the range of viruses infecting cocoa 

plants, with Caulimoviridae being the main viral family reported. Pollination performance can vary greatly 

between different pollinators and crops, and for monoecious crop species, such as cocoa, the presence of 

pollinators is essential for fruit formation. However, the number of species with pollinator characteristics in 

cocoa and their viral diversity in relation to the host plant is still unclear. Therefore, this work aims to 

investigate the virome of Aphis (Toxoptera) aurantii, a T. cacao pollinator. Public RNA-seq libraries of Aphis 

aurantii were searched in the NCBI public database. The reads were mapped against a reference genome and 

the unmapped sequences were taxonomically classified, assembled and compared against a protein database. 

This was followed by manual curation for viral contigs, contig extension, online Blast, identification of ORF 

patterns, and finally identification of conserved domains. Sequence similarity searches at protein level, three 

contigs as is possible viral origin. Contig 1 (11212 nt) showed higher identity to replicase [Wuhan house 

centipede virus 1 - unclassified Riboviria]; Contig 2 (10185 nt) to P1 [Aphis glycines virus 3 - Dicistroviridae]; 

and Contig 3 (10064 nt) to polyprotein [Brevicoryne brassicae virus - UK - Iflaviridae]. Conserved domain 

analysis, on the other hand, showed that ORFs (lORF) of contig 09 harbors RdRP 2, viral methyltransferase 

and viral helicase 1 of unidentified family; ORFs of contig 10 presented viral methyltransferase, FtsJ-like 

methyltransferase, viral helicase and RdRP 2 domains, without taxonomic classification; and contig 21 ORFs 

contain domains for CRPV-like capsid protein, RNA helicase and picornavirus capsid protein. Phylogenetics 

analysis indicated the Contigs 1, 2 and 3 belong to Negevirus, Unclassified Riboviria and Iflaviridae, 

respectively. Altogether, our data allowed us to conclude that Aphis aurantii microbiota have viruses in its 

composition, which suggests the need for further studies on the virome of cocoa pollinator species and the 

investigation of the possible transmission and plant pathogenicity of the viruses identified. 
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Abstract:  

Culicids are important vectors and viral reservoirs of arthropod-borne viruses (arboviruses) and insect-specific 

viruses (ISVs), respectively. Mosquitoes of the genus Haemagogus comprise species of great epidemiological 

relevance since they are involved as vectors in transmission cycles of arboviruses, such as yellow fever and 

mayaro virus in South America. Despite this, these mosquitoes are poorly captured and surveilled in Brazil. In 

this study, we investigated the presence of arboviruses with public health importance and ISVs in Haemagogus 

spp. collected in the Brazilian Amazon rainforest. From May 2021 to February 2022, mosquito collections 

were carried out in the Adolpho Ducke Forest reserve on the border with Manaus, Amazon, Brazil. Collections 

were performed by vertical stratification in the forest canopy using portable nets. A total of 1,146 mosquitoes 

(1,144 female; 2 male) allocated in 584 pools were collected and morphologically identified as Haemagogus 

barsi, Hg. janthionomys, Hg. leucocelaenus, and Hg. spp. So far, 64 female pools were subjected to viral RNA 

extraction using magnetic beads, followed by RT-qPCR and endpoint PCR for arboviruses (yellow fever virus 

(YFV), mayaro virus (MAYV), oropouche virus (OROV), chikungunya virus (CHIKV), dengue viruses 

(DENVs), Zika virus (ZIKV)) and ISVs (Humaiatá-Tubiacanga virus (HTV) and Phasi Charoen-like virus 

(PCLV)). A pan-Flavivirus and a pan-Alphavirus PCR were also carried out. All pools tested for arboviruses 

were negative. However, eleven pools were positive for HTV in endpoint PCR, showing the expected size 

band (445 base pairs). We sequenced the PCR products by the dideoxy method, and sequences from four pools 

were generated, confirming the presence of HTV in two species of Haemagogus (Hg. janthionomys and Hg. 

leucocelaenus). Here we show the first detection of the Humaiatá-Tubiacanga virus in Brazilian Haemagogus 

mosquitoes, expanding our understanding of the virome of this important vector. This finding reinforces how 

little we know about ISVs circulation and the importance of entomological and viral surveillance in Brazilian 

mosquitoes. In addition, this opens perspectives for further vector competence studies with HTV and important 

arboviruses that infect Haemagogus spp., such as MAYV and YFV. 
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Abstract:  

Introduction: Oropouche orthobunyavirus is an arbovirus mainly distributed in the region of Amazon 

rainforest. It has caused more than half-million cases since its discovery in 1954, and the distribution of the 

virus seems to be spreading through other regions of Latin America. OROV is the etiologic agent of Oropouche 

Fever, a self-limited dengue-like fever which includes symptoms as headache, myalgia, joint pain and in some 

cases hepatic and central nervous system damage. Although its emergence, there is no specific treatment or 

diagnosis for the disease. In this work we have performed a screening selection of 1000 repurposed compounds 

using the NIH-Clinical Collection Library. We evaluate the efficacy of compounds comparing cytoprotective 

effect of compound treatment and OROV infected controls in Vero cells. We have selected 20 compounds 

with cytoprotective effect and have done in vitro antiviral assays with 7 compounds in Vero cells and in human 

cell-lineages HuH 7.0, HuH 7.5. Furthermore, we have started to investigate the mechanism of action of one 

of the compounds using HuH 7.0 cells. In Vero cells, compound number 1 reduced 105-fold the viral load at 

32µM when compared with infected controls. Compounds number 2, 3 and 7 reduced 10-fold the viral load at 

32µM. The other compounds had no antiviral effect in neither concentration tested. In assays performed using 

HuH 7.0 the compound number 1 reduced 104-fold the viral load in a concentration at 25µM and 1000-fold at 

12,5µM and 6.25 µM. Antiviral assays performed in HuH 7.5 showed that compound 1 reduced 104-fold the 

viral load at 25 µM; 103 at 12,5 µM and 10-fold at 6,25 µM. We also performed a virucidal assay with 10³ 

PFU/mL of OROV incubated with compound number 1 at 32µM during 1h, followed by a viral titration. The 

incubation had no effect, suggesting that the compound is not acting directly in the viral particle. In conclusion, 

we selected 7 compounds from a library of 1000 approved compounds to evaluate antiviral activity and found 

that one of them is potentially a hit compound. Further studies are necessary to investigate the mechanism of 

action of the compound and to validate the antiviral activity in vivo. 
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Abstract:  

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is the etiological agent responsible for 

Covid19, starting in 2019, in China, and at the moment has caused more than 500 million confirmed cases, 

and 6 million deaths around the world. Covid-19 is a respiratory disease with a broad spectrum of symptoms, 

such as fever, cough, tiredness, and pneumonia, which varies from mild to severe illness, and may need 

hospitalization. There are few drugs approved for Covid-19 treatment, indicated for moderate cases and can 

cause severe side effects. Then, the search for new therapies and molecules is pivotal. Natural products are an 

important source of biomolecules with beneficial health effects, for example, flavonoids. Flavonoids are 

polyphenolic structures extracted from plants with anti-inflammatory, anti-oxidative, anti-mutagenic, anti-

carcinogenic, and anti-viral activities. Although in vitro and in silico flavones effects against SARS-CoV-2 

had been shown, knowledge about the antiviral effects of aurones, other important flavonoids subclass, is 

scarce. Therefore, this study investigated the anti-viral effect of 18 new aurones on SARS-CoV-2 in vitro 

replication. These molecules were synthesized by oxidative cyclization of 2- hydroxychalcones under standard 

conditions. We first evaluated the cytotoxic effect of these molecules on Vero E6 and Calu-3 cells by 

methylene blue assay. The results showed that any one of the molecules was toxic for both cells used, being 

the CC50 of all compounds more than 250 µM. The anti-viral effect was evaluated by yield reduction with 

plaque forming units assay (PFU/mL). Then, the compounds were screened for their antiviral activity at 10 

and 1 µM in infected Vero E6 and Calu-3 cells, with Multiplicity of Infection (MOI) 0.01. Five compounds 

showed SARS-CoV-2 replication inhibition higher than 75% at 1 µM in both cells. The infected-cells were 

treated with these molecules in a logarithmic concentration curve and we observed dose-dependent effects. 

The EC50 ranged from 0.87 to 3.54 µM and from 0.11 to 1.46 µM for Vero E6 and Calu-3, respectively. Our 

result demonstrates that this new serie of aurones inhibits SARS-CoV-2 in vitro replication, being a higher 

effect in Calu-3 cells, suggesting that the study of the antiviral mechanisms of these compounds is interesting 

as a perspective to combat the new coronavirus 
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Abstract:  

Obesity is a risk factor for several chronic non-communicable diseases, due to visceral fat accumulation and 

low-grade chronic inflammation. It is also recognized as a risk factor for infectious diseases, including H1N1 

infection and CoViD-19. Evidence also suggests that obesity can be a risk factor for dengue virus (DENV) 

infection, the most prevalent arbovirus in the world. However, the molecular mechanisms that link obesity to 

the risk of DENV infection is poorly understood. Thus, this study evaluated the impact of obesity on nitric 

oxide (NO) production and relative DENV load of infected macrophages from mice with obesity. The effect 

of macrophage pre-treatment with metformin was also evaluated. The study was approved by institutional 

review board. Obesity was induced by the treatment of C57Bl/6 mice (8 weeks-old) with a high fat diet (60% 

of lipids - HFD) for 10 weeks. Body mass, food and caloric intake were measured weekly. Abdominal 

circumference/nose-anus length ratio, adiposity index and relative adipose tissue weight were calculated. 

Peritoneal macrophages were elicited at the 10th week of treatment by the injection of 3% thioglycolate and 

collected 4 days later. Macrophages (5.0 x 10^5), pre-treated or not with metformin (5 or 10 µM), were 

incubated for 2 h with DENV (MOI = 1 or 0.1). Viruses were removed and the plates were incubated for 48 h. 

Cellular metabolic activity was evaluated by the MTT assay and NO was quantified in cell supernatant by the 

Griess reaction. Viral load was determined by real time PCR. HFD-treated animals had greater weight gain 

(19.74 ± 1,96 g vs 32.63 ± 8.82 g, control vs HFD, p=0.05), abdominal circumference/nose-anus length ratio 

(0.76 ± 0.02 vs 0.95 ± 0.11, control vs HFD, p=0.03) and adiposity index (1.94 ± 0.18 % vs 8.17 ± 3.21 %, 

control vs HFD, p=0.02). Macrophage metabolic activity was not affected by metformin treatment nor DENV 

infection. No effect of obesity was observed in NO production by macrophages in response to LPS stimulation. 

However, in macrophages from HFD-treated mice DENV infection led to a 4 (MOI = 1.0) and 3 (MOI = 0.1) 

fold increase in NO production, which was partially reverted by the treatment with metformin. Obesity also 

resulted in increased viral infection/replication, as viral load of macrophages from HFD-treated animals (MOI 

= 1) was 6.3 fold higher. In cells from obese mice treated with metformim viral load was reduced by 3 fold. 

These findings indicate that obesity increases macrophage susceptibility to DENV infection/replication and 

activation. Metformin effects suggest the involvement of AMPK in the modification of macrophage response 

to DENV by obesity. Financial support: CAPES. 
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Abstract:  

During the outbreak of COVID-19 by the SARS-CoV-2 virus, a high prevalence of severe acute respiratory 

syndrome was observed in overweight and obese patients, who also had a higher rate of hospitalization and 

admission to intensive care units. Thus, this project aims to elucidate the interactions between adipose tissue 

and SARS-CoV-2 and its implications for viral pathogenesis. We investigated the detrimental effect of a 

continuous high-fat diet on COVID-19 outcomes in the Syrian hamster model. We observed increased weight 

loss, and lung pathology, as well as the presence of viral genome in adipose tissue of both the ancient strain 

(B1) as well as gamma variant (P1), which were negative in the control group fed a normal diet. The in vitro 

studies showed that SARS-CoV-2 infects murine and human adipocyte cell lineages (3T3-L1 and A41 

respectively) in different stages of differentiation (0, 3, 5, 9, 13, and 17 days) without cytopathic effect. We 

also observed a reduction in lipid droplet number and size in 17 days-differentiated adipocytes after 24h and 

48h post-infection with SARS-CoV-2 and found that the virus co-localize with the lipid droplet as detected by 

immunofluorescence and transmission electron microscopy. The SARS-CoV-2 also elicited an increase in the 

expression of the proinflammatory cytokines TNF-a and IL-1b in adipocytes compared to the non-infected 

group. We impaired the lipid droplet biogenesis using A922500, a DGAT inhibitor, and observed a reduction 

in viral replication after 24h post-infection with SARS-CoV2. Therefore, our study identified the infection of 

adipocytes by SARS-COV-2 in vivo and in vitro models, that adipocytes may sustain viral production for long 

periods, and that the lipid droplet may contribute to the SARS-CoV-2 replication and the viral particle 

formation. Our findings provide important insights for understanding the dynamics of SARS-CoV-2 with the 

host cell machinery and shed light on possible long-term impacts on patients who have had COVID-19.  
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Abstract:  

Emerging infectious diseases (EID) represent a worldwide threat, being responsible for high mortality rates in 

poor and developing countries. In Brazil, the overlap of EID has a major impact on public health and the 

economy. Among the DIE, zoonoses are the majority (about 60%) and among them, those of sylvatic origin 

represent 70% of pathogen emergency events in the world. Viruses comprise the second largest cause of EID 

worldwide. Brazil is considered a "hotspot" for emerging pathogens and in this scenario the arboviruses, YFV, 

DENV, ZIKV, and CHIKV, deserve to be highlighted, being responsible for causing significant epidemics 

with high rates of morbidity and mortality. The objective of this project is to prospect and characterize zoonotic 

viruses circulating in mammals (small wild mammals) present in forest remnants inserted in a large urban 

matrix, the city of Belo Horizonte, Minas Gerais. The collection of these mammals was carried out in two 

urban parks, between 2018 and 2019 and was approved by the Ethics Committee of the UFMG. The collection 

of small mammals is composed mostly of rodents (n=125), 97.7% of the samples. From this order Rodentia, 

were included animals of the genus Cerradomys spp. (n=34), Necromys lasiurus (n=39), Rattus rattus (n=36) 

and rodents without species and genus identification (n=16). Only 2.3% refers to marsupial samples, 

comprising the species Didelphis albiventris (n=1) and Marmosops incanus (n=2). For the investigation of 

arboviruses, YFV, DENV, ZIKV, and CHIKV, liver and kidney samples (n=256) of these mammals were 

submitted to nucleic acid extraction using the RNeasy Mini Kit (QIAGEN), and the obtained total RNA 

samples were submitted to molecular detection through RT-qPCR using specific primers and probes to detect 

each viral species. As a form of endogenous control of the extraction, a qPCR (real-time polymerase chain 

reaction) for the β-actin gene was performed to all samples. Among all samples analyzed, YFV RNA was 

detected in a liver sample of Necromys spp. collected at Jacques Cousteau Park in 2019, targetting the 5'-

noncoding region (5'-NC) of the YFV genome. Samples of spleen, bladder and gonads from this animal were 

also tested, but in none of them, YFV viral RNA was detected. The next step to be carried out includes other 

extraction attempts and the sequencing of this viral sequence, for characterization and phylogenetic analyses, 

aiming to understand, for example, of which YFV genotype and lineage this sample is associated. Furthermore, 

since the expressive epidemics of sylvatic YF that affected mainly the southeast region of Brazil, including 

Minas Gerais state between 2016-2019, the continuous monitoring of YFV is of significant importance. Apart 

from this, the YFV and arboviruses investigation in other vertebrate species inserted in this sylvatic-urban 

interface contributes to understanding the transmission dynamics of this viruses and the occurence of possible 

enzootic cycles in the country. Understanding these cycles in urban areas also points to the risk of human 

exposure to zoonotic infections and contributes to control actions in the face of emergency events. Financial 

support: CNPq, FAPEMIG, CAPES, PRPq 
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Abstract:  

Flaviviruses are important agents that cause human diseases with a broad spectrum of symptoms that have 

gained significant attention from public health authorities in recent years. There is a huge overload in the 

Brazilian health system related to the occurrence of infections, mainly those transmitted by Aedes aegypti bites, 

such as Dengue (DENV), Zika (ZIKV), and Yellow Fever (YFV). Among the existing diagnostic tests for 

flavivirus, the World Health Organization (WHO) considers the Plaque Reduction Neutralization Test (PRNT) 

as the gold standard for detecting and quantifying circulating levels of anti-flavivirus neutralizing antibodies. 

However, this method is prolonged and unsuitable for strains that do not form plaque in cell monolayers. 

Fluorescence Activated Cell Sorting (FACS) was used to detect virus-infected cells, determining virus titers 

quickly and effectively. Therefore, the present study aims to develop a methodology for titrating flaviviruses, 

specifically: DENV1, DENV2, DENV3, DENV4, ZIKV, and YFV; using the FACS technique. Kinetics of 

infection by FACS was performed to observe the size, granularity, and expansion of infected cells, using the 

FACSCanto™ II equipment (BD, New Jersey, USA). Each virus was initially subjected to qRT-PCR to 

confirm positivity and be sequenced. Positive-confirmed viruses were then propagated in VERO cell lines. 

The strains were then titrated using up to 10-7 dilutions. For viral kinetics of cellular infection, the strains were 

evaluated for viral presence at 12, 24, 48, 72, and 96 hours after infection (hpi). The titers obtained by plate 

titration of DENV 1-4, ZIKV, and YFV were 1.7x10? plaque forming units (pfu), while by FACS, DENV1, 

and DENV2, a titer of 3.5x109 focus forming units (ffu) were detected, with only 72 hpi titration. In contrast, 

DENV3 had a titer of 4.9x107 ffu at 96hpi; ZIKV and the titer was 2.0 x10? ffu with 72 hpi; YFV had a titer 

of 1,3x108 in just 12 hpi. Such results indicate that the FACS assay is a faster tool for detecting viruses than 

the standard methodology, reducing the test time from 5-7 days to 12-96 hours. Furthermore, this technique 

can be used on any clinical isolates, regardless of whether or not this virus forms plaques.  
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Abstract:  

Dengue, the tropical febrile disease caused by dengue virus (DENV), is responsible for well over 300 million 

cases worldwide, with around 2.5 billion people living in areas with risk of transmission. DENV is divided in 

four genetically distinct serotypes (DENV-1, -2, -3 and -4). DENV-4 cases are normally characterized by 

milder symptoms and are less with hospitalizations, especially when compared to other serotypes. Thus far, 

DENV-4 remains the least studied of the DENV serotypes, and data in the literature surrounding its 

histopathology and tropism are scarce. Several forms of renal impairment have been identified in patients with 

dengue. Acute kidney injury (AKI) is a potential complication of disease and, although poorly studied, has a 

high mortality rate. Several mechanisms have been proposed to explain the pathogenesis of AKI induced by 

DENV infection, including direct virus action, hemodynamic instability, rhabdomyolysis, hemolysis and acute 

glomerular injury. In human cases, kidney injury is generally associated to severe dengue infection. This 

reinforces the need for a better understanding of the renal involvement in dengue. Recently, the 

immunocompetent BALB/c mouse strain has gained ground as an excellent model for experimental dengue 

infection, due to its capability of reproducing many aspects of the disease as it is observed in humans. In this 

study, adult BALB/c mice were infected through the intravenous route with a DENV-4 strain, isolated from a 

human patient. The kidneys of the mice were procured and subject to histopathological and ultrastructural 

analysis. The presence of the viral antigen was confirmed through immunohistochemistry, as the viral envelope 

protein was detected in the renal endothelium and in cells of the proximal contorted tubule and of the loop of 

Henle. Analysis of tissue sections stained with hematoxylin and eosin on a light microscope revealed ample 

presence of inflammatory cell infiltrate. Glomerular hypercellularity was a common find, characterized by a 

pronounced increase in the area of the glomeruli. In many cases, the Bowman's space completely disappeared, 

with the parietal and the visceral layers seemingly merging. Necrosis of tubular cells was also observed, in 

close proximity to areas of edema. Hemorrhage was present in the medullar and cortical regions of the kidney, 

and, while discrete in most analyzed tissue sections, was much more pronounced in kidneys in which the 

envelope protein was detected. Although the tissue was hemorrhagic, hematuria was not noticed upon clinical 

inspection. Analysis of the kidney on a transmission electron microscope allowed a closer look into the necrotic 

tubular cells, which presented nuclei with condensed chromatin, undergoing pyknosis, loss of cytoplasm and 

mitochondrial degradation. In conclusion, it is likely that the kidney is not a primary target of dengue infection 

in mice, at least not under normal circumstances. Nonetheless, the inoculation of the virus in the blood seems 

to be enough to cause indirect damage to the renal tissue, through the action of cytokines, circulating immune 

complexes and vascular permeability alterations caused by DENV. 
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Abstract:  

Vector-borne diseases constitute more than 17% of all human infectious diseases, causing 700,000 deaths 

annually. Among these diseases, arboviruses, like dengue and Zika viruses, are transmitted by mosquitoe 

vectors in cycles involving the virus, an invertebrate, and a vertebrate host. The intra-host genetic variation of 

the arboviruses is poorly explored, and it is necessary to understand the evolutionary events that shape viral 

populations and the existing population dynamics for their transmission between individuals. This work aims 

to evaluate the intra-host genetic variability of the dengue virus serotype 2 (DENV-2) in patients with acute 

disease and Zika virus positive serology. Firstly, we serologically analyzed 1,085 DENV-2 positive samples 

from São José do Rio Preto, São Paulo, Brazil, between 2019 and 2020 to evaluate the presence (+) or absence 

(-) of anti-dengue (DV) and anti-Zika (ZV) convalescent phase antibody (IgG). We employ the ELISA 

(Enzyme-Linked Immunosorbent Assay) methodology, using Panbio® Dengue IgG Indirect ELISA and Anti-

Zika Virus IgG Euroimmun. Generally, we found eight samples DV-/ZK+, 727 DV+/ZK, 240 DV-/ZV- and 

110 DV+/ZV+. Secondarily, we sequenced 110 DENV2 samples (5 DV-/ZK+, 58 DV+/ZK- and 47 DV-/ZV-

) employing Illumina technology (Illumina). The cDNA synthesis, whole-genome amplification, and library 

preparation were carried out following the instructions provided by the Illumina DNA prep kit. The quality 

and size of the libraries were verified by Agilent 4150 TapeStation (Agilent Technologies). Libraries were 

pooled in equimolar concentrations, and the sequencing was implemented on the Illumina MiSeq System. The 

DV+/ZV+ samples will be analyzed before to sequence using a neutralization assay since they can represent a 

DV/ZV cross reactivity. The execution and conclusions of this project will help to understand how viruses 

generate new antigenic variants, develop new routes of transmission, and emerge into new hosts, as well as to 

understand immune evasion, providing new perspectives in assessing infection, disease pathogenesis, vaccine, 

or therapeutic efficacy in patients with dengue or other related viral infections like Zika.  
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Abstract:  

Chikungunya virus (CHIKV) is an arthritogenic arbovirus from alphavirus genus and Togaviridae family that 

causes recurrent epidemics since its discovery in 1950s decade. CHIKV is currently one of the most relevant 

arboviruses to public health because it causes the disease known as Chikungunya fever (CHIKF), which is 

characterized by the intense and debilitating arthralgia that can persist for months or years after infection. 

Interestingly, recent outbreaks have shown an increase in the disease severity, with the evolution of severe 

manifestations and deaths. Although genetic and immunological factors responsible for promoting the 

chronicity of this pathology is still unknown, studies indicate that individuals with comorbidities are more 

susceptible to develop severe outcomes. Among them, diabetes mellitus (DM) is one of the main comorbidities 

related to these cases, in which diabetic individuals are more prone to longer periods of hospitalization and 

increased deaths risk, but the correlation between CHIKV infection and diabetes remains an open question. 

During viral infection, cellular metabolism is usually altered to favor replication, specifically the glucose 

metabolism, as it is a key pathway for regulation of several cellular processes. Moreover, changes in glucose 

metabolism have the potential to trigger pro-inflammatory events, which can lead to tissue damage. In this 

context, the aim of the present work is to identify the influence of glucose levels on CHIKV infection and to 

correlate glucose metabolic disorders with the worst prognosis of CHIKV infection. For this, HUVEC cells 

were cultivated in media contending 5.5 mM (normal) or 25 mM (high) glucose, and infected with CHIKV for 

24 and 48h. Curiously, the production of infective particles was higher in high glucose condition than in normal 

glucose. CHIKV infection induced an elevation in glucose uptake levels, with upregulation of glucose 

transporters in both conditions. As the infection promoted a higher glucose uptake, we further evaluated to 

which metabolic pathways the imported glucose had being driven. The activity of the key enzymes responsible 

for glycolysis, pentose phosphate pathway (PPP) and hexosamine biosynthesis pathway (HBP) were measured 

in non-infected and infected cells in both conditions. Interestingly, in normal glucose, CHIKV infection 

promoted an elevation of glycolysis rate without interfering in PPP activity. In high glucose conditions, both 

pathways were at peak activity and the infection did not alter enzymes activity. We assessed whether CHIKV 

infection promote the Warburg effect. Intriguingly, this effect only occurred after 48h p.i. in both glucose 

conditions. In 24h p.i., cells preferred aerobic pathways over the anaerobic one. We also identified that CHIKV 

infection promoted an elevation in reactive oxygen species (ROS) in high glucose condition but not in normal 

glucose. As expect, CHIKV induces cell death but in normal glucose, only apoptosis pathway was activated 

whereas at high glucose, apoptosis and necrosis were observed, indicating a change in cell response to virus 

infection depending on glucose availability. Altogether, our findings suggest that glucose availability 

positively interferes in virion production, glucose metabolism, ROS production, and cell death pathways, 

suggesting a mechanism by which diabetes influence in the worst prognostic of CHIKF. Financial Support: 

Capes, Cnpq, and Faperj. 
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Abstract:  

Influenza A Virus (IAV) causes acute respiratory infections (ARI) that can be severe. IAV mainly infects the 

respiratory epithelium, but can also infect lymphoid tissues associated with mucosa, especially in the 

Waldeyer's ring, as previously shown by our group. IAV causes natural infection of CD8+ T lymphocytes in 

tonsils, and these cells are pivotal in the adaptive immune response to viral infections. To investigate the 

IAV/CD8+ T lymphocyte interactions and help to understand the IAV pathogenesis, we isolated CD8+ T 

lymphocytes from palatine tonsils and PBMCs from different donors to infect in vitro with IAV H1N1 

California/04/2009 (MOI=1). Immunofluorescence for IAV nucleoprotein (NP) showed that CD8+ T are 

susceptible to infection in vitro by IAV, and viral loads determined by RT-PCR indicated that the 

permissiveness of CD8+ T cells to IAV is very low and varies significantly among donors. Flow cytometry 

showed that the frequency of CD8+ T cells positive for IAV NP was approximately 2.5% at 5 days post-

infection. Up to date, our partial results determined by cytometric bead array indicated that the cytokine 

secretion by IAV-infected CD8+ T cells increased production of IL-6 and IL-10 by cells from one patient, and 

only of IL-2 by cells from another patient, both at 72 hpi. In conclusion, human CD8+ T lymphocytes are 

susceptible to in vitro infection by IAV, but permissiveness and the cytokine profile varies among different 

donors. Studies are ongoing to investigate mechanisms that limit the permissiveness of these cells to IAV. 
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Abstract:  

CoViD-19 mortality can be due to individual risk factors but the association between the disease dynamics and 

the socioeconomic conditions of the population may also influence the disease outcome. This study evaluated 

the course of the CoViD-19 pandemic in the state of Minas Gerais, Brazil, in 2020, in the context of the 

socioeconomic status of the region. The Socioeconomic Index of the Geographic Context for Health Studies 

(GeoSES), an index elaborated for health research, was used as a measure of socioeconomic status. The rate 

(number × 100,000 inhabitants/total population) of case, mortality and molecular testing and the lethality 

(deaths number × 100,000 inhabitants/cases number) of CoViD-19, obtained from public sources 

(https://brasil.io/covid19/), were correlated to the GeoSES of the Minas Gerais' municipalities. In 2020, Minas 

Gerais had rates of 2,579 cases, 56 deaths and the lethality of CoViD-19 was 2.1%. In contrast, the Brazil's 

rates in this year were of 3,645 cases, 92 deaths and the CoViD-19 lethality was 2.5%. The correlation analysis 

(Spearman correlation) between the GeoSES of the Minas Gerais' municipalities and the rates of case, mortality 

and molecular testing and the lethality showed a weak positive correlation of the socioeconomic status with 

the rates of cases (r= 0.27 and p = 0.0001), mortality (r = 0.21 and p = 0.0001) and testing (r = 0.26 and p = 

0.0001). Cases (r = 0.30 and p = 0.0001) and mortality (r = 0.31 and p = 0.0001) rates were also correlated 

with populational density. Multiparametric regression revealed that the socioeconomic status and testing rate 

explained 7.2% and 9.6%, respectively, of the variations in the CoViD-19 case rate in Minas Gerais' 

municipalities (R2 = 0.072, β = -0.242, p = 0.001; and R2 = 0.096, β = 0.155, p = 0.001, test rate and 

socioeconomic status, respectively). The data shows that regions with better socioeconomic status had a higher 

number of CoViD-19 tests, that allowed a broad diagnosis of the disease in the richest regions of the state. One 

exception was the Minas Gerais region called Jequitinhonha. This region comprises 31 cities and has one of 

the lowest GeoSES in the State. Despite having worst socioeconomic conditions, the region had the sixth 

highest testing rate (1,624), higher than the mean State testing rate (1,507), due to the intervention of a local 

University, which invested financial and human resources in the rapid implementation of molecular testing in 

the region. Also, the Jequitinhonha region had one of the lowest rate of mortality (92) and lethality (1.4%) due 

to CoViD-19 in Minas Gerais. The findings show that early access to the diagnosis is essential to overcome 

the negative impact of socioeconomic conditions in the course of infectious diseases. 
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Abstract:  

COVID-19 is marked by extensive damage to the respiratory system, often accompanied by systemic 

manifestations, due to both viral cytopathic effects and hyperinflammatory syndrome. Therefore, the 

development of new therapeutic strategies or drug repurposing aiming to control virus replication and 

inflammation are required to mitigate the impact of the disease. Hydroxypropyl-beta-cyclodextrin (HP-BCD) 

is a cholesterol-sequestering agent with antiviral activity that has been demonstrated against enveloped viruses 

in in vitro and in vivo experimental models. We also demonstrated that HP-BCD has an immunomodulatory 

effect, inhibiting the production of selected proinflammatory cytokines induced by microbial products. 

Importantly, this drug has been used in humans for decades as an excipient in drug delivery systems and as a 

therapeutic agent in the treatment of Niemann pick C disease. The safety profile for this compound is well 

established. Here, we investigated whether HP-BCD would affect SARS-CoV-2 replication and virus-induced 

inflammatory response, using established cell lines and primary human cells. Treating virus or cells with HP-

BCD significantly inhibited SARSCoV-2 replication with a high selective index. A broad activity against 

distinct SARS-CoV-2 variants was evidenced by a remarkable reduction in the release of infectious particles. 

The drug did not alter ACE2 surface expression, but affected cholesterol accumulation into intracellular 

replication complexes, lowering virus RNA and protein levels, and reducing virus-induced cytopathic effects. 

Virus replication was also impaired by HP-BCD in Calu-3 pulmonary cell line and human primary monocytes, 

in which not only the virus, but also the production of proinflammatory cytokines were significantly inhibited. 

Given the pathophysiology of COVID-19 disease, these data indicate that the use HP-BCD, which inhibits 

both SARS-CoV2 replication and production of proinflammatory cytokines, as a potential COVID-19 

therapeutic warrants further investigation.  
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Abstract:  

Emerging viruses can cause great impacts in a susceptible population. For instance, viruses transmitted by 

arthropod vectors can widely spread in wild landscapes and in urban areas. This is the case of Oropouche virus 

(OROV). This emerging arbovirus can be transmitted in urban areas through Culicoides paraensis' bite. The 

Oropouche virus (OROV) cause an exanthematic febrile illness in humans, which in some cases, can evolve 

to neurological complications. Although, the pathogenetics details and the role of key transcription factors of 

the innate immune response on control of this viral infection are not completely understood, is known that 

IRF-5, a transcription factor activated after recognition of pathogen-associate molecular patterns, is essential 

to control neuroinvasion of OROV in murine model. Thus, the aim of this project was to characterize how the 

absence of this gene in essential cells of the immunological response, such as macrophages and B lymphocytes, 

could affect the disease progression caused by Oropouche in a murine model. To achieve this goal, a 

recombination system known as CreLox has been taken. As a result, the virus has achieved the central nervous 

system of both lineages. Oropouche has caused meningitis, encephalitis and conditional mutants' death. 

Highlighting the IRF5's importance in these leucocytes in front of neuropathogenesis induced by this virus. In 

conclusion, the expression of IRF-5 in CD19 and LysM positive cells is essential for restriction of OROV 

neuroinvasion. This project has been approved by the Ethics Committee on Animal Experimentation at 

Unicamp (CEUA) under number 5423-1/2019 and 6003-1/2022. It has conducted in the Animal Facility NB2 

of the Biology Institute of the State University of Campinas CTNBio CIBIO 2018 / type2- 02 (01250.017340 

/ 2018-28). 
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Abstract:  

In 2016, Zika was classified as a public health emergency of international concern by the World Health 

Organization, in which about 1.6 million cases of the disease were reported in Brazil between 2015 and 2016. 

Zika virus (ZIKV) belongs to the Flavivirus genus and the Flaviviridae family, being considered an arbovirus 

due to the form of transmission, that occurs mainly by mosquitoes. Typically, those infected with the virus are 

asymptomatic or have mild symptoms. However, neurological complications were associated with the disease, 

especially microcephaly in babies and Guillain-Barré syndrome in adults. In addition to the tropism for the 

central nervous system, cases of persistent infection were also associated with ZIKV, being detected in body 

fluids for long periods after the acute phase. Thus, the objective of this work is to investigate the mechanisms 

of persistence in vivo for further development of a late treatment strategy using drug repositioning. For this, 

Swiss mice were infected 4 days after birth with a non-lethal dose of ZIKV intraperitoneally and were followed 

up for 60 days. In the first 7 days and once a week until the end of the experiment, the weight was recorded, 

and clinical signs were also observed in the days following inoculation. After this period, the animals were 

euthanized and RT-qPCR of the spleen, liver, brain, kidney, testis, eye and spinal cord was performed. Viral 

RNA was detected in all samples. Histological analyzes showed damage to the bone marrow tissue of infected 

animals, showing tissue destruction, abnormally shaped cells and a significant reduction in the number of 

granulocytes and megakaryocytes. It was also detected cell death in the bone marrow tissue, through TUNEL 

tests, besides that, we were able to show that the virus was still into the cells by marking double stranded RNA 

in the bone marrow even after 60 days of infection. The hemogram showed an alteration in the platelets of the 

infected mice, indicating that the infection was interfering in the hematopoiesis somehow. Behavioral tests did 

not indicate the presence of cognitive and motor damage. Through these tests, it was possible to conclude that 

the period of clearance viral in ZIKV infection can be longer, surpassing the acute phase of the disease, and 

the persistence of the virus is not restricted to body fluids, but it seems to have a systemic feature, impacting 

the hematopoiesis of the mice subjected to infection due to the damage to the bone marrow. Further studies 

are needed to understand how these particularities can be prevented or minimized with late treatment, but these 

results indicate that the persistence of ZIKV in the body after the acute phase could more harmful than 

expected. Financial support: CNPq 
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Abstract:  

The HIV-1/AIDS worldwide epidemic has caused millions of deaths and more than 38 million people are 

currently living with the virus. Although the use of antiretroviral therapy has converted it from a fatal diagnosis 

to a chronically managed disease, it is still an incurable infection due to the persistence of lifelong latent 

proviruses in viral reservoirs. Latently infected cells contain a proviral HIV DNA integrated into their own 

genome that neither synthesizes viral proteins nor produces viral particles. However, under certain conditions, 

viral transcription is restarted producing replication-competent viral particles that can spread and infect other 

cells. Despite exhaustive research, it is not yet clear what determines progression from active replication to 

latency or its later reactivation, although several mechanisms have been implicated including the abundance 

of host transcription factors, viral integration site, chromatin architecture, and epigenetic modifications. Most 

of the studies in HIV-1 latency establishment, maintenance, and reactivation have been performed in resting 

CD4+ T cells, the main latent reservoir. However, macrophages and microglias have also been described to 

constitute HIV latent pools. Microglias are the major reservoir for HIV in the central nervous system and are 

believed to be involved in developing HIV-1-associated neurocognitive disorder (HAND). Addressing the 

knowledge gap on the molecular mechanism of HIV-1 latency in the different viral reservoirs is urgently 

needed to support the design of new therapeutic strategies against HIV. To identify novel host cell factors 

involved in HIV-1 latency in microglias, we performed a genome-wide CRISPR-based knockout (KO) screen 

in Hμglia/HIV HC69 cells, a microglial reporter latent cell line that expresses GFP upon provirus reactivation. 

We used a validated, high-complexity, genome-wide sgRNA library to identify host genes that, when 

repressed, conferred reactivation of the viral provirus from latency. The screen identified hundreds of potential 

regulators of HIV-1 latency in microglias, with 7 genes being enriched in three independent replicates. 

Functional validation of the top gene candidates is an ongoing work, but preliminary data suggest that depletion 

of RAC3 promotes proviral reactivation in microglias, while KO of COG6 and PHF12 does not. In addition to 

the CRISPR screening, in an effort to find shared enriched and/or differentially expressed genes during latency, 

we performed a meta-analysis using 13 published KO studies and 21 OMICS studies. Regarding the KO 

screens, 3 genes appeared enriched in 4 out of the 13 reports, while 45 genes were found in 3 of them. Within 

the OMICS studies, GAPDH was the most repeated gene, appearing in 11 out of the 29 different conditions 

tested, while 5 genes appeared in 10 conditions, and 23 genes in 9 of them. From the most recurring genes, we 

chose 40 that have not been linked to HIV infection and performed individual KO using CRISPR. Preliminary 

results show that at least 10 of the examined genes are involved in HIV-1 latency reversal in microglias, as 

their KO induces proviral reactivation. Further investigation is needed to confirm those findings and 

understand the complete mechanism on HIV-1 latency of the validated genes. 

keywords: HIV; latency; reservoir; AIDS;  
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Abstract:  

Viruses transmitted by arthropods, namely arboviruses, transmitted mainly by mosquitoes and ticks. Among 

them, the Zika virus (ZIKV) belongs to the Flaviviridae family, which causes Zika fever. Zika fever is self-

limiting and asymptomatic, but when symptomatic, it is often confused with other arbovirus infections (eg, 

dengue or chikungunya fever) because they have overlapping symptoms such as fever, headache, rash, etc. In 

addition, ZIKV can trigger Guillain-Barré syndrome and is related to infection in pregnant women causing 

fetal loss or congenital Zika syndrome such as microcephaly. The main objective of our work is to demonstrate 

the protective effect of naphthoquinones on neurons infected by the ZIKA virus, which has a wide description 

of alterations in the nervous system. Vero cells were infected and treated with increasing concentrations of 

PAV05 and the reduction of viral replication was determined to evaluate the inhibition of viral replication 

associated with the reduction of viral RNA production by the PCR technique. After this determination, Vero 

cells, infected or not, were treated with PAV05 and left for 24 hours and fixed in 2.5% glutaraldehyde in 0.1 

M cacodylate buffer, treated and subsequently evaluated by MET. Purified cultures of retinal neurons were 

prepared from 8-day-old chicken embryos, excised, incubated with 0.1% trypsin, and then the cells were 

dissociated in medium with the aid of a conical Pasteur pipette. Cells were seeded in 24-well plates in BME 

containing 2.5% fetal calf serum, supplemented and incubated at 37°C for 3 days in a 5% CO2 atmosphere. 

PAV05 was able to inhibit ZIKV replication. In our initial determination, we observed that the compound has 

activity on ZIKV replication in a dose-dependent manner. After performing the MET assessment in infected 

or not cells and treated with 20 µM of the compound and we determined that there was no production of ZIKV 

particles in infected and treated cells. In neurons infected and treated with Naphthoquinone, we determined 

that there was a drastic reduction in RNA production (above 95%) of ZIKV, characterizing its high inhibitory 

potential. In addition, neurons infected and treated with the compound, we observed a strong reduction in the 

cytopathic effect performed by ZIKV, with similar characteristics to the uninfected, resulting in a protective 

effect greater than 90% and thus demonstrates that Naphthoquinone has strong activity on ZIKV replication 

and the treatment significantly reduces the death of infected neurons. Studies using the admetSAR 2.0 server, 

demonstrated that Naphthoquinone PAV05 especially showed excellent ability to penetrate the blood-brain 

barrier, intestinal absorption and excellent safety in relation to hepatotoxicity, thus demonstrating important 

characteristics for its use. These data may open the opportunity for further studies of mechanism of action and 

compounds that reduce morbidity and mortality from ZIKV infection. 
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Abstract:  

Oropouche orthobunyavirus (OROV) is an arthropod-borne bunyavirus that causes a dengue-like febrile 

illness with reports of neurological disease in humans documented in the Amazon region. Its circulation is at 

high risk for emergence due to climate change and increasing deforestation rate. The host factors associated 

with neurological involvement and pathogenesis of OROV are not fully understood. In this study, we show 

that B cells, but not T cells, control viral replication spread to the central nervous system. Wild-type (WT) 

mice produce IgM neutralizing antibody within six days of infection, that prevent neurological disease in Rag1-

/- mice by passive transfer. The deletion of MyD88 in CD19+ cells in vivo turns mice vulnerable and induces 

less titer, lower avidity and less neutralizing ability IgM and IgG comparing to WT. In addition, CD19-Cre+ 

MyD88fl mice have impairments on B cell development associated with neurological disease after challenge. 

Our results show that the early B cell responses in a MyD88-dependent and T cell-independent manner are 

essential to generate optimal adaptive responses that restrict OROV disease in mice. 
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Abstract:  

Human Respiratory Syncytial Virus (RSV) is the most frequent cause of bronchiolitis in children and causes 

up to 160,000 annual deaths worldwide. We have previously developed an experimental mouse model of RSV 

intranasal infection, in order to assess the systemic nature of the infection, as well as the persistence of RSV 

in lymphoid tissues and its dependence on IL-10. To conduct this study, C57BL/6 (WT) and IL-10 Knockout 

(KO) mice were euthanized, and the femurs, tibias, lungs and spleen were removed. The femurs and tibias 

were used for cell flushing to obtain bone marrow. The spleen was dissociated using a 100 μm cell strainer for 

dissociation. The lung tissue was minced, treated with collagenase and dispase, passed through a 100 μm cell 

strainer to obtain dissociated cells that were treated to lyse erythrocytes, and cultivated in 24-well plates. The 

cultures obtained from animals WT and KO were then infected with RSV A Long strain VR26 (MOI=1), or 

mock-infected. Triplicate cell cultures were absorbed with the inocula for 1h, then washed twice in PBS and 

then incubated. Cultures were collected at 48 and 72 hpi, RNA was extracted by TRIzol, to quantitate viral 

load by real-time RT-PCR. Cells obtained from all tissues were infected and RSV was able to replicate, with 

increased viral load at 72 h as compared to 48h. RSV replication in cultured lung cells was not different 

between WT and ko at both times post-infection. RSV replicated in spleen cell cultures from WT and KO 

animals, but the viral loads obtained in WT were significantly higher than the ones from KO animals at 72 

hours, indicating that the lack of IL-10 can favor viral replication in the acute phase, a result that is consistent 

with the lack of RSV persistence in these animals, as previously observed in our lab. On the other hand, 

although RSV RNA production increased from 48 to 72 hours in bone marrow cells, the viral loads obtained 

in bone marrow cell cultures from KO were not significantly higher than the ones obtained from WT animals. 

In the presence of IL-10, RSV replicates more in spleen cells, suggesting that IL-10 may counteract cellular 

inflammatory antiviral mechanisms. This was not the case in bone marrow cells, likely because the absence of 

IL-10 may influence the cell composition in the bone marrow, which may be less susceptible to RSV. These 

results support the use of IL-10 KO mice in further studies to help understand mechanisms of systemic RSV 

infection and persistence. 
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Abstract:  

Chikungunya virus (CHIKV) consists of one of the most relevant arbovirus of public health concern. It has a 

widespread distribution all over the globe and is estimated that more than 10 million infections occurred just 

in the last decade. Infection by CHIKV results in a very debilitating disease, named Chikungunya fever 

(CHIKF), characterized by high fever of sudden onset and an intense arthralgia that impairs individual regular 

activities. Although most symptoms are self-limited, long-term persistent arthralgia is observed in 30-40% of 

infected individuals. Currently, there is no vaccine or specific treatment against CHIKV infection and the 

discovery of new potential therapeutic options for CHIKF chronic cases is an urgent need. In the present study 

178 extracts from Brazilian plants were screened against its cytotoxicity in BHK-21 cells. Eighty extracts were 

found to be not cytotoxic and six chemically characterized extracts were selected to further bioactivity assays. 

Among them, an ethanolic extract from Amphelozizyphus amazonicus Ducke wood, named FF72, exhibited an 

outstanding antiviral, cytoprotective and anti-inflammatory activities. The components of the FF72 were 

characterized by mass spectrometry, which indicated the major presence of the dammarane-type triterpenoid 

saponins. The major saponin in the extract, with a deprotonated molecule ion m/z 897 [M-H]-, was tentatively 

assigned as a jujubogenin triglycoside, a dammarane-type triterpenoid saponin. Treatment of CHIKV-infected 

BHK-21 cells with FF72 resulted in a significant reduction of both virus replication and production of infective 

virions. The viability of infected cells was assessed by MTT and FF72 treatment was able to revert the CHIKV-

induced toxicity. In addition, FF72 had a direct effect on CHIKV, since the infectivity was completely 

abolished in the presence of the extract. FF72 treatment also reduced the expression of the major pro-

inflammatory mediators overexpressed during CHIKV infection, such as IL-1β, IL-6, IL-8 and MCP-1. 

Moreover, the FF72 antiviral effect is not exclusive to CHIKV but also to other alphaviruses, since it also 

reduced the production of infective virions of Mayaro virus (MAYV). Overall, the present study elucidated 

the potential of FF72 to become a promising candidate of phytotherapeutic for alphaviruses infections. 
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Abstract:  

Although the yellow fever vaccine has been available since the last century, outbreaks of this disease still occur 

worldwide due to low vaccination coverage in several endemic areas, predominantly in Latin America and 

Africa. Several substances have already been described as active against yellow fever virus (YFV), but 

currently there is no specific drug for the treatment of the yellow fever patients. Therefore, it is necessary and 

urgent to develop antiviral drugs to treat this disease, which in its severe form causes the mortality of up to 

70% of patients. In the search for antivirals against YFV, the in vitro activity of 145 crude extracts from plants 

and fungi were screened. For this, Vero-CCL81 cells were infected with a wild-type YFV (wt-YFV), isolated 

from a hospitalized patient and, treated for 5 days with a solution of extracts at 20 mg/mL (DMSOaq). Antiviral 

and cytotoxic activities of the extracts were detected by observing the viral cytopathic effect (ECP) and by the 

MTT colorimetric method. Bioactivity-guided fractionation of crude extracts was done using ultrahigh-

performance liquid chromatography-mass spectrometry (UPLC-MS/MS). Twenty-one extracts (14.5%) 

showed activity against wt-YFV. The active extracts belong to 11 distinct plant families: Amaryllidaceae (4), 

Asteraceae (2), Combretaceae (1), Erythroxylaceae (1), Lythraceae (1), Malpighiaceae (3), Ochnaceae (1), 

Orchidaceae (1), Rubiaceae (2), Sapindaceae (1), Verbenaceae (1) and Vochysiaceae (1). Two extracts were 

obtained from cultures of fungi, one from the Trichocomaceae family from the Antarctic continent and one 

from a fungus not yet identified, from the Amazon region. Bioactivity-guided fractionation of an active extract, 

from bulbs of Hippeastrum puniceum (Amaryllidaceae), detected four fractions containing putative antiviral 

substances against wt-YFV. Chemical identifications are in progress. Noteworthy, we have previously verified 

that extracts from this plant were also active against DENV-2; ZIKV and CHIKV. Our results suggest that 

plants and fungi are potential sources of substances with antiviral properties against wild YFV, serving as a 

basis for the development of new drugs for the treatment of yellow fever patients. Supported by Fiocruz 

INOVA, CAPES, CNPq, Fapemig, and Instituto René Rachou. 
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Abstract:  

Non-human primates (NHP) are major reservoirs and amplification hosts of arboviruses with the potential for 

spillover to humans, as in the case of yellow fever virus (YFV) in Brazil. Like YFV, mayaro virus (MAYV) 

shares its geographic distribution range, vector, and hosts in the country. On the other hand, chikungunya virus 

(CHIKV) was recently introduced into urban environments raising concerns of spillback into wild hosts, 

including NHP. Brazil has a robust surveillance program for yellow fever centered on sampling tissues and 

organs of NHP carcasses. The detection of NHP epizootics and this strategy could also be applied to the 

investigation of other arboviruses. However, the conservation status of the carcasses and the low likelihood of 

obtaining blood samples, limit the likelihood of molecular or serologic detection. Thus, the objective of this 

work is to investigate the potential of neutralizing antibodies present in liver tissue samples as a reliable 

alternative method for the detection of arbovirus infection in NHP carcasses. For proof of principle, we used 

liver tissues from experimentally infected mice with MAYV and CHIKV. Cohorts of six C57BL/6 mice were 

injected with 2 x 105 PFU of MAYV, 1 x 106 PFU of CHIKV, and 10 µl of cell supernatant (control) in their 

foot pad. 21 days post-injection, animals were euthanized, and their liver was harvested, macerated, and 

clarified to obtain a homogenate. Cytotoxicity assays (MTT) were performed to check the viability of Vero 

cells after exposure to the liver homogenate. Tests indicated that cell viability was greater than 80% when 

incubated with liver homogenate (dilutions from 1:20 to 1:1280). Subsequently, viral neutralization tests were 

performed, substituting serum for liver homogenate of mice infected with MAYV or CHIKV. Neutralization 

was considered if samples presented with ≥ 50% reduction in PFUs compared to positive control. Specific 

viral neutralization (≥ 50%) was observed for liver homogenate from MAYV-infected mice (dilutions 1:20-

1:80) and CHIKV-infected mice (dilutions 1:20-1:40). In homogenates from mock animals, a decrease of PFU 

below 20% only in dilution 1:20 was observed, and there was no neutralization in other dilutions. The results 

demonstrated the suitability of using liver homogenates instead of sera in neutralization assays, maintaining 

cell viability and virus neutralization in tests performed with MAYV- and CHIKV-infected livers. The results 

presented here may offer an effective and reliable assay for arbovirus surveillance of NHPs carcasses where 

blood sampling is not possible, contributing to the prevention and monitoring of future outbreaks.  
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Abstract:  

In late 2019 the world was surprised by the identification of a new coronavirus, the SARS-CoV-2, that is 

responsible for the unpredicted COVID-19 pandemic. The use of masks was quickly recommended and soon 

afterwards, in many countries, the use became mandatory. Disposable surgical masks were strongly 

recommended due to their greater safety compared to homemade masks. Therefore, in addition to the intention 

to increase the efficiency of this PPE in relation to the prevention of COVID-19, there was great concern about 

the immeasurable number of discarded masks, that should be made every 3 hours. Observing these scenario, 

the Phitta Indústria e Comércio de Produtos Textiles LTDA company developed a differentiated mask with 

the application of a functional bioactive derivative from tetra-carboxy-phthalocyanine (APD) (Golden 

Technology Corp., Brazil) that has bactericidal and virucidal action. To investigate the antiviral activity of 

PHITTA masks, a virus inactivation and cytotoxicity test were performed in different time exposure masks, 

up to 24h of consecutive use. Briefly, Vero CCL-81 cells were seed in 12-well plates per 24h, then 2cm² of the 

mask fabric were homogenized with 103 TCID50/mL of different SARS-CoV-2 variants (ancestral, Gamma, 

Zeta, Delta and Omicron) and incubated for 2 hours, before inoculated into the cells. After 72h, the 

presence/absence of cytopathic effect were analyzed by optical microscope, comparing the tested samples with 

the negative and positive controls and the levels of viral RNA were quantified by qRT-PCR. All experiments 

were carried out in a BSL-3 facility at the Department of Microbiology of the Institute of Biomedical Sciences 

of the University of São Paulo. All tested masks showed no signs of cytotoxicity (absence of morphological 

changes) in the cell culture. qRT-PCR results were represented by RNA copy number/mL and transformed in 

percent of inhibition by comparison with the positive control. There was a viral load reduction greater than or 

equal to 99% against all tested variants. An inhibition of the cytopathic effect was also recorded. It was not 

observed any decrease in the antiviral activity of the PHITTA masks, after its use for 12h. With this, it was 

concluded that the fabric used to manufacture the PHITTA masks inactivates the SARS-CoV-2 virus and has 

a prolonged action of up to 12 hours, providing greater protection against different SARS-CoV-2 variants 

compared to common surgical masks and potentially decreasing the transmission rate. In addition, this data 

brings new insights for other companies regarding strategies to a consumption reduction and consequently to 

the decrease of the number of discarded masks. 
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Abstract:  

Dengue virus (DENV) is an arbovirus known to cause coagulation dysfunctions and increased vascular 

permeability, resulting in hemorrhage and hypovolemic shock in patients with severe disease. The kallikrein-

kinin system (KKS), or contact pathway of coagulation, is a system related both to blood coagulation and 

inflammatory processes, which motivated us to look further into its possible role in the pathogenesis of dengue. 

Classically, KKS is activated by the contact of factor XII (FXII) with negatively charged surfaces, such as 

membrane phosphatidylserine, polyphosphates and extracellular traps released by platelets and mast cells, 

leading to its autocatalytic cleavage into activated FXII (FXIIa). FXIIa activates prekallikrein (PK) into plasma 

kallikrein (PKa), which can then cleave its associated high molecular weight kininogen (HK), releasing the 

vasoactive nanopeptide bradykinin (BK). Through the signaling of two G-protein-coupled receptors, B1 and 

B2, BK and its metabolites modulate endothelial functions, inducing inflammation-related symptoms, such as 

an increase of microvascular permeability, hypotension, edema, and pain. Since these symptoms are also 

correlated to the pathology of dengue, we investigated the role of KKS in the pathogenesis of DENV infection. 

Previous results from our group showed, through an ex vivo study, that this system is activated on dengue 

patients' plasmas. In addition, we've already demonstrated that DENV infection of HBMECs (Human Brain 

Microvascular Endothelial Cells) upregulates the expression of B1 and B2 receptors and the addition of BK to 

DENV-infected cells increases viral replication. However, the mechanisms triggering this pathway and the 

role of endothelial cells in this process have not been explored. Here, we investigated whether the infection of 

HBMECs directly promoted KKS activation and if DENV-activated mast cells could also potentiate KKS 

activation. HBMECs were mock-treated or infected with DENV-2 and, at the peak of virus replication, cells 

were cultured with plasmas from human healthy donors, as a source of KKS components. We observed that 

DENV-infected cells presented increased docking of HK and enhanced levels of cleaved, activated HKa in the 

surface. Cell culture with mock or inactivated DENV, as well as incubation with inactivated plasmas showed 

much lower levels of HKa, suggesting that DENV replication induced KKS activation by HBMECs. 

Accordingly, incubation of infected cells with purified KKS proenzymes also promoted HK cleavage, further 

confirming the data. In another experimental setting, we stimulated the mast cell line HMC-1 with DENV and 

the cultured medium was incubated with human plasma. Interaction between mast cells and DENV also 

enhanced HK activation, indicating that the products of mast cells degranulation may fuel KKS activation, 

presuming increased BK release. Our findings demonstrate that infection of endothelial cells with DENV may 

be an important source of increased BK in patients' plasma, and the mechanisms associated with these events 

are worth further investigation. 
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Abstract:  

The Geminiviridae family contains circular ssDNA plant viruses that infect many relevant crops. These viruses 

have a distinctive twinned geminated particle composed of two T=1 icosahedral capsids fused through a 

pentameric vertex, totalizing 110 subunits. The geminivirus capsid protein (CP) contains a positively charged 

domain rich in arginines (R-arm) that is essential for particle assembly. Each twinned particle encapsulates a 

single copy of the genome with around 2.7 kb. New geminivirus species with atypically large genomes (> 3.0 

kb) were recently uncovered through metagenomics, but there is no information about their particle structure. 

A recent study showed that triple geminate capsids (150 subunits) were formed upon the packaging of artificial 

genomes with increased length, suggesting that natural viruses with large genomes could present this kind of 

particle architecture. The authors used a replicative vector of YVV that was modified to contain 3.7 kb instead 

of 2.7 kb, to produce the triple geminate particles. Herein, we set up an experimental approach to test whether 

the geminivirus CP R-arm can determine the capsid morphology by increasing the particle genome 

encapsulation. This hypothesis was derived from our previous observation that geminivirus species present a 

positive correlation between the genome size and the R-arm electrostatic net-charge (Q R-arm). This 

correlation analysis suggested that the Q R-arm is important to counteract the repulsive forces of the genome 

electrostatic charge and stabilize the particle. Also, the correlation analysis provided a predictive model for the 

number of positive charges needed to pack the artificial 3.7 kb YVV genome into a typical twinned geminated 

particle. The 3.7 kb YVV vector contains a CP with +14 Q R-arm, incompatible with the 110 subunits geminate 

particle. We designed two different CP mutants based on our calculations, with +21 and +25 Q R-arm. The 

charges were introduced by a synthetic DNA fragment encompassing the R-arm region, modified to code for 

additional arginines or lysines. The AgeI and SpeI restriction sites flanking the fragment were used to alter the 

original CP DNA sequence into the YVV vector with a 3.7 kb genome. The YVV replicative vectors will be 

agroinfiltrated into N. benthamiana leaves. Later, the particles will be extracted and purified by 

ultracentrifugation against a cesium chloride gradient, and the virus morphology will be analyzed by electron-

microscopy. Because not all geminiviruses species can be easily purified for structural analysis (especially the 

ones with large genomes, such as CCDaV and PCMoV ), we expect that our experimental approach will help 

to elucidate the role of the R-arm in the geminivirus particle morphology and stability.  
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Abstract:  

Plaque assays-based methods, such as viral titration or neutralization rely on measuring infectious particles by 

quantifying the plaques formed in cell culture. The plaque reduction neutralization test (PRNT) is currently 

the gold standard for the detection and quantification of neutralizing antibodies against viruses. In short, 

serially diluted sera are incubated with known concentrations of infectious viruses, and the serum-virus mixture 

is then inoculated into monolayers of cells. If neutralizing antibodies are present, it is expected to observe a 

reduction in the viral plaque?forming units (PFU) (after standard fixation-staining methods) or in the focus-

forming units (after immunostaining). Viridot is an R-based software developed to automatically count focus-

forming units. The program, which is optimized for use in 24 and 96-well plates, is very promising, saving 

hours of work and standardizing the counting usually performed by manual counting, prone to errors and the 

counter's interpretation of what is and what is not a lysis plate. Here we describe how we optimized Viridot to 

estimate PFU after standard cell fixation and crystal violet staining. We used 6 and 12 well plates containing 

PFUs from PRNT performed with Mayaro, Dengue, Zika, Yellow Fever, Cowpox, and Vaccinia viruses to run 

the test. PFUs were manually counted from a total of 198 wells in parallel, photographs were taken using the 

Canon PowerShot sx530 hs; and images of each well as used as input in Viridot. Later the count was performed 

using Viridot, with optimization in light and blur image parameters. PFUs counts for each well manually or 

using Viridot were compared, using a t-test, for dependent samples. The p-value was 1.9685, showing that 

there are no significant differences between the manual count and the counts performed by Viridot. We 

conclude that using the automated Viridot for PFUs counting is viable, it could save time and have standardized 

PFUs estimates. Financial Support - Centers for Research in Emerging Infectious Diseases (CREID) and 

CREID Pilot Research Program 2021 (grants 1U01AI15378, and X.0217530, respectively) by the National 

Institutes of Health and The Institutional Scientific Initiation Scholarship Program (PIBIC-CNPq). 
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Abstract:  

In the last decades, several theories have tried to explain the pathogenesis of severe dengue. However, it has 

been postulated that the occurrence of hemorrhages, systemic organ involvement and plasma leakage is 

multifactorial, including not only host characteristics, such as sex, age, and immunological status, but also 

infective virus serotype and genotype. In this context, several seroepidemiological studies have already shown 

associations of dengue virus serotype 2 (DENV-2) and DENV-3 with increased risk of severe disease. 

However, there is still no consensus on which of these serotypes would cause infection with more severe 

outcomes. Trying to elucidate some aspects of the pathogenesis of primary infections by DENV-2 and DENV-

3 and establish comparisons between them, in this work, AG129 mice, which are susceptible to infection by 

different serotypes of DENV, were used. The animals were divided into two groups: one group infected with 

DENV-2 and the other one infected with DENV-3. Hematological, clinical and macroscopic analyses were 

conducted at 24, 48, 72 and 96 hours post infection (hpi), and 7- and 14-days post infection (dpi). Regarding 

body temperature, DENV-3-infected mice showed greater positive variation at 96hpi when compared to the 

negative control (NC), with a significant decrease (up to -2.5°C) at 14dpi. On the other hand, mice infected by 

DENV-2 showed a temperature increase at 24hpi, also with a significant decrease at 14dpi. Analyzing the 

individual values, the mice infected by DENV-3 had higher temperatures, reaching 39°C. Regardless of the 

time of infection, DENV-2-infected mice showed lower weight gain than NCs. Mice infected by DENV-3 

showed positive variation at 96hpi, 7 and 14dpi. During the macroscopic analyses, bleeding at the cecum was 

observed in infections with both serotypes of DENV, at 48 to 96hpi. One case of testicular hemorrhage was 

observed, at 7dpi by DENV-3. Regardless of serotype or time of infection, infected mice had greater weight 

and spleen size than NC. However, at all points, mice infected by DENV-2 showed higher measurements than 

those infected by DENV-3. At 7 and 14dpi, mice infected by DENV-2 had higher wet liver weight than DENV-

3-infected mice and NC. Concerning hematological analyses, DENV-2-infected mice had lower mean 

hematocrit values ??than NC and DENV-3-infected mice at all points of infection. In turn, mice infected by 

DENV-3 showed mean hematocrit values ??higher than the NC at all evaluated points. While the mean platelet 

count remained without significant changes during DENV-3 infection, DENV-2-infected mice showed 

significantly lower values ??at all points, with subsequent recovery at 14dpi. The mean WBC of the infected 

animals, irrespective of the serotype and the time of infection, was higher than the mean of the NC. The mean 

WBC count in DENV-2-infected mice exceeded that of DENV-3-infected mice at all times of infection, 

especially at 7dpi. From the results obtained so far, it can be suggested that DENV-2 infection has the potential 

to cause more serious outcomes in a primary infection in AG129 mice, but biochemical and histopathological 

evaluation is necessary to assess the degree of systemic involvement during infections with both serotypes. 
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Abstract:  

Severe dengue (SD) can be caused by primary infection with any DENV serotype, but it is suggested that 

plasma leakage and bleeding occur mainly during a secondary infection with a heterologous serotype. In this 

context, it is proposed that DENV-3 infection followed by DENV-2 is one of the main combinations that can 

culminate in SD. The mechanisms for the occurrence of hemorrhages and the increase in vascular permeability 

are not yet fully understood. In addition, there is, to date, no animal model of heterologous secondary infection 

that reproduces what is observed in human cases of SD. In view of the gap presented, in this work, 

immunodeficient AG129 mice were divided into two groups: the DENV-3 infection group and the DENV3 + 

DENV-2 one. Clinical, macroscopic, hematological, and biochemical analyzes were conducted after 24, 48, 

72 and 96 hours post infection (hpi). While the rectal temperature range remained unchanged during the course 

of primary DENV-3 infection, a significant rise in temperature was observed up to 72hpi DENV-2. Piloerection 

was observed only after secondary infection, at 72 and 96hpi. In this last point, behavior changes were also 

observed, characterized by reduced mobility and neophobia. After the primary infection, the weight variation 

was positive at all evaluated points. However, after the secondary infection, a lower weight gain was observed, 

with a significant negative variation at 96hpi. Several macroscopic changes occurred after secondary DENV-

2 infection, but not after primary DENV-3 infection. They were: massive unilateral pulmonary hemorrhage up 

to 72hpi; testicular hemorrhage at all times of infection; renal hemorrhage at 24hpi and splenomegaly and 

mean weight as early as in 24hpi, with a significant peak at 96hpi. Finally, gallbladder enlargement was 

observed, with darkened bile at 96hpi and signs of hepatic necrosis. Bleeding in the cecum and focal 

hemorrhagic spots in the anterior part of the dura mater, although observed after DENV-3 infection, had a 

higher incidence after secondary infection. Due to these findings, the biochemistry and blood count analyzes 

presented below refer only to the secondary infection group. The macroscopic findings generally followed the 

changes in the blood count: a decrease in hematocrit and hemoglobin was observed at 72hpi, while a decrease 

in platelet count was happened at 72hpi and 96hpi. An unexpected and significant increase of the mean WBC 

count was observed at 96hpi, whose mean value was seven-fold the mean value of the negative control. 

Biochemical changes, such as gradual decrease in mean glucose levels, reaching a lower level at 96hpi; 

reduction in albumin levels, with a lower value at 48hpi; increase in calcium levels at 24 and 96hpi and increase 

in transaminase levels at 72hpi were also observed. The combined clinical, blood count, biochemistry and 

macroscopic results reveal, for the first time, aspects of SD in an immunodeficient murine model of 

heterologous secondary infection. Therefore, this model can be used for studies about the pathophysiological 

mechanisms involved in the occurrence of hemorrhage in dengue cases with or without plasma leakage. 
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Abstract:  

In the last decades, several theories have tried to explain the pathogenesis of severe dengue. However, it has 

been postulated that the occurrence of hemorrhages, systemic organ involvement and plasma leakage is 

multifactorial, including not only host characteristics, such as sex, age, and immunological status, but also 

infective virus serotype and genotype. In this context, several seroepidemiological studies have already shown 

associations of dengue virus serotype 2 (DENV-2) and DENV-3 with increased risk of severe disease. 

However, there is still no consensus on which of these serotypes would cause infection with more severe 

outcomes. Trying to elucidate some aspects of the pathogenesis of primary infections by DENV-2 and DENV-

3 and establish comparisons between them, in this work, AG129 mice, which are susceptible to infection by 

different serotypes of DENV, were used. The animals were divided into two groups: one group infected with 

DENV-2 and the other one infected with DENV-3. Hematological, clinical and macroscopic analyses were 

conducted at 24, 48, 72 and 96 hours post infection (hpi), and 7- and 14-days post infection (dpi). Regarding 

body temperature, DENV-3-infected mice showed greater positive variation at 96hpi when compared to the 

negative control (NC), with a significant decrease (up to -2.5°C) at 14dpi. On the other hand, mice infected by 

DENV-2 showed a temperature increase at 24hpi, also with a significant decrease at 14dpi. Analyzing the 

individual values, the mice infected by DENV-3 had higher temperatures, reaching 39°C. Regardless of the 

time of infection, DENV-2-infected mice showed lower weight gain than NCs. Mice infected by DENV-3 

showed positive variation at 96hpi, 7 and 14dpi. During the macroscopic analyses, bleeding at the cecum was 

observed in infections with both serotypes of DENV, at 48 to 96hpi. One case of testicular hemorrhage was 

observed, at 7dpi by DENV-3. Regardless of serotype or time of infection, infected mice had greater weight 

and spleen size than NC. However, at all points, mice infected by DENV-2 showed higher measurements than 

those infected by DENV-3. At 7 and 14dpi, mice infected by DENV-2 had higher wet liver weight than DENV-

3-infected mice and NC. Concerning hematological analyses, DENV-2-infected mice had lower mean 

hematocrit values than NC and DENV-3-infected mice at all points of infection. In turn, mice infected by 

DENV-3 showed mean hematocrit values higher than the NC at all evaluated points. While the mean platelet 

count remained without significant changes during DENV-3 infection, DENV-2-infected mice showed 

significantly lower values at all points, with subsequent recovery at 14dpi. The mean WBC of the infected 

animals, irrespective of the serotype and the time of infection, was higher than the mean of the NC. The mean 

WBC count in DENV-2-infected mice exceeded that of DENV-3-infected mice at all times of infection, 

especially at 7dpi. From the results obtained so far, it can be suggested that DENV-2 infection has the potential 

to cause more serious outcomes in a primary infection in AG129 mice, but biochemical and histopathological 

evaluation is necessary to assess the degree of systemic involvement during infections with both serotypes. 
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Abstract:  

COVID-19, disease caused by the new coronavirus, SARS-CoV-2, infected thousands of people and killed 

more than 6 million worldwide. Although vaccines prevent severe cases and death, they do not prevent 

infection. Moreover, the emergence of new variants may still occur due to the genetic characteristics of the 

virus. The development of a SARS-CoV-2 biobank with classic strains and their variants strengthens scientific 

and technological research, with inactivated viral products (proteins and nucleic acids) available as inputs for 

diagnostic, antiviral, and vaccine tests. This study aimed to isolate SARS-CoV-2 strains from clinical 

specimens and adapt it in cell culture to develop a biobank. Viruses were obtained from clinical specimens of 

COVID-19 positive volunteers' nasopharyngeal swabs (CEP/Conep 4.062.825) between November 2020 and 

December 2021 in the University Hospital of the State University of Londrina (Londrina, Brazil). Collected 

samples were sent to the Virology Laboratory of the University of São Paulo (USP, São Paulo, Brazil) to 

perform viral isolation and to Special Techniques Laboratory, Hospital Israelita Albert Einstein for viral 

genome sequencing, through the Network Virus MCTI (Ministry of Science, Technology, Innovations). Viral 

isolation and adaptation were performed in Vero cells, with up to three passages in cell culture (named as T1, 

T2 and T3). Clinical samples were inoculated in Vero cells and incubated for 1h at 37°C, 5% CO2. After 

adsorption, DMEM was added to the culture, followed by further incubation under the same conditions (T1). 

After observing the cytopathic effect (CPE), cells were frozen and thawed, and an aliquot (T1) was used as 

inoculum to new passage (T2). The same procedure was repeated with T2 to obtain the T3 passage. Among 

20 samples analyzed, seven SARS-CoV-2 variants were identified. From November 2020 to January 2021, the 

following variants were detected: B.1.1.31, B.1.1.28, B.1.1.143, and P.2 (Zeta); and from February 2021 to 

January 2022: B.1.1.7 (Alpha), B.1.617.2 (Delta) and BA.1 (Omicron). The CPE appeared between the 5th 

and 7th days in T1, decreasing to the 3rd day in T2 and T3. Adaptation and CPE were confirmed by RT-qPCR. 

All samples were stored in the biobank in two different forms: original form (clinical specimen) and adapted 

in Vero cell cultures. Despite being a local study in the northern region of Paraná, Brazil, the chronological 

identification of these variants corroborates their emergence and dissemination of COVID-19 pandemic in 

Brazil and worldwide. Furthermore, it is worth mentioning the detection of variants prevalent at the beginning 

of the pandemic, in addition to Variants of Interest (VOIs) and Variants of Concern (VOCs). The development 

of a biobank with isolated and characterized SARS-CoV-2 variants will contribute to the availability of new 

studies and strengthen local/national research. 
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Abstract:  

The debilitating and chronic nature associated to Chikungunya virus (CHIKV) infection are important 

considerations for the development of drugs that inhibit the virus replication cycle. The peptides have broad 

biological activity, highlighting the antiviral action. The antiviral properties of the peptide Hecate conjugated 

to gallic acid (GA-Hecate) encourage its use as a prototype for the development of new broad-spectrum 

antivirals. In this study, the maximum non-toxic concentrations (MNTCs) of the peptide GA-Hecate (12.5 

µM), its analogues PSSct 1905 (12.5 µM), PSSct 1907 (100 µM) and PSSct 1910 (1.6 µM), and the peptides 

PSSct 1903 (50 µM) and MR 1903 (12.5 µM) were established in newborn hamster renal fibroblast cells 

(BHK-21) by the MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide) assay. The antiviral 

activity of the peptides at MNTC was investigated in BHK-21 cells infected with the CHIKV CMV NLuc by 

Renilla Luciferase analysis. The effect of the active peptides on the viral genome replication was evaluated in 

stable BHK-21 cells continuously expressing the non-cytotoxic subgenomic replicon CHIKV NCT (BHK-

CHIKV NCT). All peptides exhibited antiviral action, except the PSSct 1903 and PSSct 1907. The peptide 

GA-Hecate and its analogue PSSct 1905 were the most active, demonstrating antivirals effects greater than 

91% in relation to control. The CHIKV entry in BHK-21 cells was the most affected step by all peptides when 

compared to other analyzed phases of the viral replicative cycle. The antiviral action of all peptides on the viral 

entry, with the exception of the peptide MR 1903, was more significant on the virus internalization than on the 

viral adsorption, resulting in a viral replication inhibition rate greater than 69% compared to control. The 

peptide GA-Hecate inhibited the viral entry through the interference on the CHIKV internalization in the cells, 

reducing 95.1% of the viral infection in relation to control. Besides, the peptide GA-Hecate was able to 

decrease the viral RNA replication by around 48.1% and inactivate extracellular viral particles by 

approximately 59.4% compared to control. Regarding the active analogues of the peptide GA-Hecate, the 

peptide PSSct 1905 exhibited greater efficiency than the analogue PSSct 1910 against CHIKV infection. The 

analogue PSSct 1905 presented the ability to disturb all evaluated steps of the CHIKV replication cycle, 

demonstrating viral inhibition that ranged from 21.4% (direct action on the viral particle) to 95.1% (viral 

internalization) in relation to control. The analogue PSSct 1910 inhibited the adsorption, internalization and 

post-entry steps of the CHIKV in BHK-21 cells, reducing the viral infection by around 59.9, 69.1 and 35.2%, 

respectively, compared to control. Among all active peptides, MR 1903 presented the lowest antiviral 

performance, targeting only the viral adsorption and internalization steps in the cells, with a viral inhibition 

rate of 44 and 34.4%, respectively, in relation to control. Therefore, the data demonstrate that these peptides 

may be promising candidates for the treatment of patients infected with CHIKV. 
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Abstract:  

Dengue infection is the most prevalent arthropod-borne viral disease in subtropical and tropical regions of the 

world, whose primary vector is Aedes aegypti mosquitoes. DENV is very diverse: there are four antigenic 

groups (serotypes) and three to five genetic groups (genotypes) within each serotype. For instance, all serotypes 

circulate in Brazil. Thus, it has been difficult to evaluate the relative virulence or transmissibility of each 

DENV genotype as both of these factors are important determinants of epidemiology and their measurement 

is complex because the natural cycle of this disease involves human-mosquito-to-human transmission. A total 

of 101 DENV-4 isolates obtained from C6/36 cell supernatant from 2011 - 2015 collected from different 

municipalities in São Paulo State were selected for NGS using Minion, and 68 full genomes were obtained. 

Sequences were aligned using MAFFT and a maximum-likelihood tree was inferred using IQ-Tree software 

with 1000 ultrafast bootstrap replicates. Most samples (n=66) clustered in a monophyletic cluster within 

genotype II, with other Brazilian samples. However, two samples, one from Santos, collected in March 2012, 

and another from São José do Rio Preto, collected in August 2012, clustered within genotype I with a sample 

from Singapure from 2011. Although DENV-4 genotype have not disseminated in the region, as did genotype 

II, our results show the importance of performing genomic surveillance of dengue virus in order to monitor 

different genotypes distribution in the state of São Paulo, the most populous one in Brazil.  
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Abstract:  

A new disease was described in 2019 when patients with pneumonia were hospitalized at city of Wuhan, China, 

and named as COVID-19. It etiological agent was described as and named as SARS-CoV-2. It spread around 

the world leading to 600 millions of infections and near to 6,5 millions of deaths worldwide until August, 

2022. Therefore, it is crucial understand SARS-CoV-2 biology to highlight possible targets against it's 

replication. Two samples from oropharynx swab of UFRJ cohort patients tested positive by RT-qPCR for 

SARS-CoV-2, obtained at first week of pandemics in Rio de Janeiro, was used to isolate two strains, sample 

A and B, in VeroE6 cells. Genome sequencing of the strains confirmed that sample A was from A2 SARS-

CoV-2 lineage, while sample B was from B.1.1.33 lineage, and named as SARS-RJ1 and SARS-RJ2, 

respectively. Replication kinetics comparison between both isolates in VeroE6 cells showed that SARS-RJ1 

produced higher titers when compared to SARS-RJ2. Nevertheless, the amount of subgeneomic RNA and the 

percentage of cells with dsRNA were similar, an indication that both have similar replication ratios. 

Transmission electron microscopy showed induction of autophagossome like structures filled by viral particles 

at 48hpi and glycogen-like deposit at cytoplasm 72hpi by SARS-RJ2, but not by SARS-RJ1 replication. To 

characterize SARS-RJ1 and SARS-RJ2 autophagy regulation, were used Huh7 cells and Huh7 ATG9A 

knockout cells, autophagy defective cells. Interestingly, viral titers produced in ATG9AKO cells were 1000 to 

10000 times higher than those produced in Huh7 and, SARS-RJ2 produced higher viral titers then SARS-RJ1 

in ATG9KO cells. The RNA/PFU ratio showed that ATG9AKO increased the virus production efficiency for 

SARS-RJ2 and decreased it for SARS-RJ1. These datas showed that autophagy control can be linked with the 

efficient virus production. Curiously, when used pulmonary cells Calu-3, it was observed an opposite 

phenotype in terms of infectivity, so SARS-RJ2 become more infectious along the observed time points. The 

entry rates in Clau-3 are still higher for SARS-RJ2. But, SARS-RJ2 induced more generation of reactive 

oxygen, indicating mithocondrial damage. At 24h post infection in Calu-3 cells, SARS-RJ1 induced more LC3 

lipidation then SARS-RJ2 and, but lysosomal acidification inhibition by Bafilomicyn treatment increased the 

total amount of Spike protein at the supernatant. More than that, SARS-RJ1 progeny production were more 

sensitive to both: autophagy blocking or induction. Altogether, these datas shows that cell specific autophagy 

regulation by different SARS-CoV-2 variants directly impact the virus progeny and highlight the pivotal role 

of autophagy in suppress SARS-CoV-2 replication. Further, these data showed that both lineages that were 

circulating in Rio de Janeiro city at the beginning of COVID-19 pandemics differently the autophagy cellular 

innate immune response and raise a new topic about the importance of autophagic regulation about the SARS-

CoV-2 variants who were naturally selected along the pandemic timeline.  
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Abstract:  

Infections caused by arbovirus affect thousands of people and are a global public health problem. Among them, 

we can highlight: Chikungunya virus (CHIKV) and Mayaro virus (MAYV), from Togaviridae family, and 

Dengue virus (DENV) and Zika (ZIKV), from Flaviridae family. Despite the endemic situation of arboviruses 

in the Americas, especially in Brazil, there are no treatments or vaccines available. Its reinforces the importance 

of describing new potential antiviral drugs, mainly with broad-spectrum action, which could be used for treat 

different arboviruses. A previous study by our group, characterized the anti-DENV2 activity by extract of 

leaves of Faramea truncata specie, which is endemic plant in Brazil. The chemical study of the leaf extracts 

from different Faramea species led to isolating a common flavone with anti-dengue activity: (2S)-

isosacuranetin-7-O-β-D-apiofuranosyl-(1à6)-β-D-glucopyranoside (FVN). Flavonoid are molecules involved 

in the regulation of oxidative stress, that is a common pathway activated during arbovirus infection. Thus, they 

may have biological activity in the infection by different arboviruses. Our major goal is to characterize the 

antiviral activity of FNV against other arbovirus, such as MAYV, CHIKV and ZIKV, as well as its mechanism 

of action. FVN's toxicity was evaluated in VERO and C2C12 cell lines by MTT reduction assay. Among the 

doses tested (1 to 400μg/mL), none showed significant cytotoxicity. To test antiviral activity we infected 

C2C12 cells (myoblast lineage) for MAYV and CHIKV infections (MOI 0.1) and VERO and SH-SY5Y cells 

for ZIKV (MOI 0.1 and 1, respectively). These cells were treated pre- or post-viral adsorption , with different 

doses of the compound and cultured until they show a visible cytopathic effect. The viral load was quantified 

in the supernatant by plaque assays, and we observed that pre- and post-adsorption treatment were able to 

inhibit MAYV infection in C2C12 and ZIKV infection in SH-SY5Y cells up to 80%. However, no significant 

effect was observed in CHIKV and ZIKV (in VERO cells) infection. Immunofluorescence assay was 

performed for detection of MAYV E protein in C2C12 cells and it was possible to observe the reduction of 

viral E1 protein after treatment. Curiously, MAYV viral RNA was quantified in the cell extract by qPCR, 

showing no significant difference between the treated and untreated conditions. In addition, molecular docking 

performed in silico showed FNV targets some important pro-inflammatory enzymes, specially iNOS, that may 

be involved in MAYV infection in host cells. As shown, our results indicate FVN, in addition to DENV, can 

reduce MAYV and ZIKV replication in targets cells, probably modulating a common cellular processes in host 

cells. Thus, by the mechanism characterization of FVN antiviral activity, we hope to describe a new compound 

with therapeutic potential that can be used in the treatment of these arboviruses. 
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Abstract:  

Among the most intriguing structural features in the known virosphere, mimivirus surface fibrils fuel debates 

on evolutionary traits of viral gigantism. Fibrils are approximately 150 nm-long highly glycosylated 

proteinaceous filaments, covering the mimivirus capsid surface, which expand the viral particle up to 750 nm 

diameter. As previously demonstrated, fibrils are important to promote particle adhesion to host cell, triggering 

phagocytosis and cell infection. However, although mimiviruses are one of the most abundant viral entities in 

a plethora of worldwide biomes, there is no comparative analysis on fibrils organization and abundance among 

distinct mimiviruses lineages. Here, by combining a set of methods and analyses, including transmission and 

scanning electron microscopy, image processing, genomic sequencing and viral prospection, we describe, for 

the first time to our knowledge, lineage-dependent profiles of fibrils organization among mimiviruses. 

Microscopical analyses of 15 mimiviruses (SisGen - A702EB8) revealed at least three profiles of isolates based 

on fibrils organization: i) those with abundant fibrils, distributed homogeneously on the capsid surface, as 

previously described; ii) isolates with particles almost fiber-less; and iii) isolates with particles containing 

fibrils in abundance, but organized as clumps. Hallmark genes sequencing revealed that those well-defined 

fibrils organization profiles correspond to evolutionary-related viruses, belonging to lineages A, B and C, 

respectively. In order to demonstrate that fibrils appearance is not due to microscopy artifacts, isolates were 

analyzed concomitantly in pairs or trios, reinforcing the aforementioned diversity on fibrils organization. The 

analyses of the most abundant protein described in fibrils, the GMC-oxidoreductase, revealed lineage B 

(almost fiber-less) as the most divergent among mimiviruses, considering amino acid sequences and their 

predicted structure. At last, virological assays demonstrated that lineage A mimiviruses, with their full-hairy 

particles, are more efficient to trigger phagocytosis in amoebas then lineage B and C mimiviruses. Taken 

together, our data suggest a notable diversification on mimiviruses fibrils organization after lineages radiation. 
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Abstract:  

Since the middle of 2020, the emergence and circulation of SARS-CoV-2 variants were associated with 

increased number of infections worldwide. These viral variants were classified according with the mutational 

pattern of the spike gene and harbor genetic changes that affect viral transmissibility, disease severity and 

immune escape even among vaccinated individuals. In Brazil, the emergence of Gamma and Zeta variants 

were related to peaks of infection around the country in 2021. Last January, the circulation of the Omicron 

variant was responsible for the greater wave of infection despite the higher level of vaccination in the country. 

This way, in order to improve the knowledge of the replication dynamics of these viral variants the present 

study compares the variants of concern that circulated in Brazil in the course of pandemic upon replication 

kinetics, viral proteins content and translational pathways modulated by infection. Viral variants B.1.1.33, 

Zeta, Gamma, Delta, and Omicron were used to infect monkey Vero E6, Vero/hACE-2/hTMPRSS2 and the 

human pulmonary Calu-3 cells and the replication kinetics was evaluated through plaque assay, qPCR for 

genomic and subgenomic viral RNA as well as the translational pathways of infected cells. In Vero E6 cell 

line, Gamma, and B.1.1.33 variants presented higher entry capacity, while the entry of all other variants was 

equal in these cell line. When the viral titter is analyzed, Gamma variant presented the higher viral titters up 

to 12 hours post infection when Omicron variant match and suppress Gamma variant at 48 hours post infection. 

As for Vero/hACE-2/hTMPRSS2, despite the greater entry and binding presented by variant B.1.1.33, 

Omicron variant presented the higher titters 24 hours post infection although it had the lowest viral titter 6 

hours post infection. At 48 and 72 hours post infection all variants present similar titters in this cell line. Delta 

variant presented greater replication in Calu-3 when the viral titter wass analyzed as when viral proteins S and 

N were evaluated by Western-Blotting. This variant produces the greater protein content in Calu-3 infected 

cells both at 24 and 48 hours post infection, indicating a greater production of total viral particles during 

infection when compared to the other variants. The analysis of viral genomic RNA from supernatant and the 

viral sub genomic RNA from infected cells confirmed this replication pattern and indicated that Omicron 

variant replicates less in pulmonary cells while Delta variant has the greater fitness in this cell line. We also 

analyzed proteins related to m-TOR pathway and observe that SARS-CoV-2 variants alters differentially m-

TOR phosphorylation with the absence of phosphorylation for B.1.33 variant while Omicron variant has 

phosphorylation levels like uninfected cells. Altogether with the levels of LC3-II conversion our data indicates 

that, with the exception of Omicron, the infection by SARS-CoV-2 variants induces autophagy although we 

could not exclude that Omicron has an alternative way of autophagy induction. Our results demonstrated that 

the differential modulation of cellular pathways relates to specific replication strategies allowing the spread 

and evasion of host defenses. 

keywords: SARS-CoV-2; variants; replication; ;  

Acknowledgement  

CNPq, Rede Coronaômica, Faperj. 
 



95 

 

THE ROLE OF GUT MICROBIOTA IN SUSCEPTIBILITY TO EXPERIMENTAL 

INFECTION WITH ST. LOUIS ENCEPHALITIS VIRUS (SLEV) 
 

Jaqueline Felipe 1; Rafael Elias Marques Pereira 2; Lais Durco Coimbra 1; Marina Alves Fontoura 1; 

Alexandre Borin Pereira 1 
1Bolsista. Rua Giuseppe Máximo Scolfaro, 10.000 - Campinas/SP, Brasil. Centro Nacional de Pesquisas em Energia e 

Materiais; 2Docente. Rua Giuseppe Máximo Scolfaro, 10.000 - Campinas/SP, Brasil. Centro Nacional de Pesquisas em 

Energia e Materiais 

 

Abstract:  

Saint Louis encephalitis virus (SLEV), belonging to the Flavivirus genus, of the Flaviviridae family, is an 

arbovirus transmitted by mosquitoes of the Culex genus. The infection can cause a severe neurological disease 

with a high mortality rate, characterized by meningoencephalitis. The type I interferon response is known to 

decrease viral replication during SLEV infection. However, the contribution of other aspects of the immune 

response remains unknown. The gut microbiota has immunomodulatory functions that have already been 

studied in the context of arboviral infections. Thus, we hypothesized that depletion of the gut microbiota may 

alter susceptibility to experimental St. Louis encephalitis in mice. For this purpose, we studied C57BL/6 mice 

treated with a cocktail of antibiotics and a control group without treatment, both infected with SLEV, to assess 

changes in disease development. Our data showed that antibiotic treatment is effective in reducing bacterial 

load in mice and that animals infected and treated with antibiotics were more susceptible to SLEV infection, 

presenting higher mortality rates compared to infected and untreated animals. Thus, we hope to confirm that 

the intestinal microbiota plays a relevant role in the immune response to SLEV infection in vivo. 

Understanding the effects of microbiota depletion on experimental St. Louis encephalitis may bring to light 

unknown aspects of viral biology and the development of arboviral disease in the central nervous system.  
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Abstract:  

Oropouche virus (OROV) is the etiological agent of Oropouche fever, a debilitating febrile illness common in 

South America. Despite their importance in public health, little is known about the biology of the virus in the 

host cell, especially the assembly and egress processes. Our group recently showed that OROV assembles in 

virally induced replication compartments derived from Golgi membranes that morphologically resemble 

multivesicular bodies (MVBs). Because Rab27a, Rab27b and Rab35 are known to be involved in directing 

MVBs for plasma membrane fusion, we hypothesised that these proteins also may be involved in OROV 

externalization. To test this hypothesis, we depleted these Rabs proteins by RNAi prior to infection and we 

found that cells released low levels of viral proteins and infectious viral particles to the supernatant, respect to 

the control, without affecting the level of viral protein inside to the cell. This reduction of virus egress was 

stronger in Rab27a silenced cells. To further test this, confocal immunofluorescence analyses were performed 

and showed that endogenous Rab27a are recruited to intracellular vesicles that are enriched in OROV proteins, 

especially in those that are close to cell surface. Interestingly, Rab27a silenced cells showed decreasing of viral 

staining at the cell surface respect to the control. Biotinilations assays also confirm this reduction suggesting 

that the Rab27a protein is essential for the virus to reach the cell surface. 
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Abstract:  

Oropouche orthobunyavirus (OROV) is an arthropod-borne viral pathogen associated with cases of acute 

febrile illness in humans in South America. Oropouche Fever recurrence appears in approximately 60% of 

cases, and in a part of them the occurrence of hemorrhagic conditions and neurological involvement was 

observed. Host-targeted drugs are a good alternative to develop antivirals against OROV, since genetic 

reassortment and/or mutations are frequent among orthobunyaviruses, making it difficult to design direct-

acting antivirals. Furthermore, there is currently no specific antiviral treatment to OROV infection. OROV 

infect host cells through clathrin-mediated endocytosis (CME), a highly orchestrated process dependent on 

activity of adaptor-associated protein kinase 1 (AAK1) in vesicle formation. The cyclin-G-associated kinase 

(GAK) is also important in CME, and is involved in the uncoating of clathrin-coated vesicles in non-neuronal 

cells. Thereby, to investigate if chemical inhibition of AAK1 and GAK could inhibit OROV infection, we 

determined the maximum non-toxic dose (MNTD), the virucidal activity, and antiviral activity of five 

compounds that act in the following sites: SGC-AAK1-1, AAK1 inhibitor; SGC-AAK1-N, a chemical negative 

control of SGC-AAK1-1; SGC-GAK-1, GAK inhibitor; the chemical negative control SGC-GAK-N and 

LP935509 which is an inhibitor of both AAK1 and GAK kinases. In addition, we used two positive controls, 

chloroquine and ribavirin. All assays were performed in Vero CCL81 cells. The MNTDs of the compounds 

accessed were SGC-AAK1-1= 18 µM; SGC-AAK1-N= 32 µM; SGC-GAK-1= 1 µM; SGC-GAK-N= 18 µM; 

LP935509= 24 µM; chloroquine= 32 µM; ribavirin= 32 µM. No virucidal activity was observed to the seven 

compounds tested. The antiviral activity was accessed by a pre-treatment followed by infection of cells with 

M.O.I = 1 of OROV at 24-well-plate assay. Unexpectedly, solely LP935509 had antiviral activity against 

OROV at 32 µM. Results performed by a time-of-drug-addition approach showed that besides all compounds 

caused an OROV inhibition in cell-supernatant on the first hours of treatment (-2, 0 and 2 h.p.i.), the decrease 

rate was not statistically relevant. In conclusion, although AAK1 or GAK inhibitors haven't had antiviral effect 

against OROV, the best candidate was LP935509, an AAK1 and GAK inhibitor. These results suggest that the 

combined inhibition of these kinases may lead to a more potent inhibition of CME in cells, which in separated 

treatments, would not be able to interfere in OROV replicative cycle. Thus far, we propose the probability of 

other kinases different from AAK1 and GAK, can act on OROV-CME, or that OROV can penetrate Vero cells 

by an additional mechanism independent of CME. 
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Abstract:  

Education, together with science and technology, has used tools online, to reach students. Increasingly, the use 

of digital technologies has been used in Brazilian daily life for all kinds of services and the search for 

knowledge. During the current COVID-19 pandemic caused by the new coronavirus, the use of the internet by 

the educational system has grown a lot and has become a teaching and communication strategy to reach specific 

target audiences, benefiting the dissemination of science, which is already being used to disseminate scientific 

knowledge. This work aimed to popularize scientific knowledge, through the social network Instagram®, to 

inform and/or alert the public in general, about problems, benefits, and care concerning microorganisms, 

especially viruses. Collaborative construction of a business account on the social network Instagram® with 

the publication of images and videos with themes associated with prevention, control, biosecurity, and 

treatments, among others, were carried out. Data were provided by the social network platform and analyzed 

to verify the reach and engagement (users profiles that access the content) of the publications. The look of the 

profile on the social network and the color pattern was defined to not have too much visual pollution, the 

themes about the pathogens were chosen and published weekly, that is, each week a theme was published. So 

far, the profile has reached a maximum of 5,206 and a minimum of 283 users accounts, with access from 

national users, mainly Rio de Janeiro, and international users (Indonesia, Mexico, and Argentina). The posts 

that had the greatest reach and engagement were related to the viruses: monkeypox and coronavirus, in addition 

to the vaccine-related topics. Through the business account on the social network, it was possible to spread 

knowledge, allowing more people to have access to important information in the current pandemic scenario. 

Improving the capture of information on microbiology, mainly virology, can encourage the population to 

participate in collective events, such as immunization, which has been hampered in Brazil, precisely by some 

fake news, preventing and reducing the transmission of many diseases. 
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Abstract:  

The Vaccinia virus (VACV) isolates, Guarani P1 virus (GP1V) and Passatempo virus (PSTV), were isolated 

during zoonotic outbreaks in Brazil. Each one of them belongs to two different VACV clades, defined by 

biological aspects that include virulence in mice and phylogenetic analysis. Considering that information about 

how vaccinia viruses from different groups elicit immune responses in animals is scarce, we investigated such 

responses in mice infected either by GP1V (group 2) or PSTV (group 1), using VACV Western Reserve strain 

(VACV-WR) as control. The severity of the infections was evaluated in BALB/c mice considering diverse 

clinical signs and defined scores, and the immune responses triggered by GP1V and PSTV infections were 

analysed by immune cell phenotyping and intra-cytoplasmic cytokines detection. We detected a reduction in 

total lymphocytes (CD3?+), macrophages (CD14?+), and NK cells (CD3-CD49?+) in animals infected with 

VACV-WR or GP1V. The VACV-WR and GP1V viruses, belonging to the most virulent group in a murine 

model, were able to down-modulate the cell immune responses upon mice infection. In contrast, PSTV, a virus 

considered less virulent in a murine model, showed little ability to down-modulate the mice immune responses. 

Mice infected with VACV-WR and GP1V viruses presented significant weight loss and developed lesions in 

their spleens, as well as damage to liver and lungs whereas mice infected with PSTV developed only moderate 

clinical signs. Our results suggest that VACV immunomodulation in vivo is clade-related and is proportional 

to the strain's virulence upon infection. Our data corroborate the classification of the different Brazilian VACV 

isolates into clades 1 and 2, taking into account not only phylogenetic criteria, but also clinical and 

immunological data. 
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Abstract:  

The emergence of infectious diseases is one of the most serious threats to global health, causing clinical, social 

and economic impacts and is associated with environmental, ecological, socioeconomic and other factors. 

Viruses represent a major concern, since they are the second-largest source of emerging and re-emerging 

diseases on the planet, which are closely associated with pathogens of zoonotic origin. Among the emerging 

viruses, we can highlight the poxviruses (POXVs), which are responsible for viruses of interest and impact in 

the context of public and animal health, besides presenting a broad spectrum of hosts. The genus Orthopoxvirus 

(OPVs) is relevant to human and veterinary health, and representatives of this genus are the variola virus 

(VARV) and other zoonotic viruses such as monkeypox virus (MPXV), cowpox virus (CPXV) and vaccinia 

virus (VACV), which have been detected in several hosts in the Americas, Africa, Europe and Asia. In Brazil, 

the VACV is responsible for several outbreaks of bovine vaccine (BV), an exanthematous disease 

characterized by ulcerative lesions on the skin and mucous membranes, which affects mainly dairy cattle and 

milkers, causing impacts on milk production, health and economy of cities located in dairy basins. This work 

aims to prospect and characterize poxviruses in biological samples from wild and domestic animals from the 

Brazilian Amazon. Initially, crust samples from cattle (n=5), lesion scrapings from sheep (n=5) and whole 

blood from capybaras (n=10), buffaloes (n=32) and equines (n=39) from Pará state were processed and 

submitted to DNA extraction using the High Pure Viral Nucleic Acid kit (Roche®). Then, the dosage of the 

extracted DNAs was performed using the NanoDrop spectrophotometer. As a form of endogenous control of 

the extraction, a qPCR (real-time polymerase chain reaction) for the β-actin gene was performed. Molecular 

investigation was done by qPCR using primers and probes specific for the viral polymerase gene (E9L) of 

OPVs. Of all the samples tested, 5 were positive, all of which were from bovine crusts. Subsequently, the 

positive samples were submitted to a qPCR for the amplification of the C11R (viral growth factor -VGF) and 

A53R (viral hemagglutinin - HA) genes. Of these 5 cattle crust samples positive for the E9L gene, all were 

positive for both C11R and A53R, confirming the initial findings in a multi-target strategy. Our data, still 

preliminary, demonstrate the circulation of VACV in domestic animals in the Brazilian Amazon, highlighting 

the importance of cattle as one of the main hosts of VACV in Brazil. This work contributes to expand the 

research regarding orthopoxviruses and broaden the knowledge about the biodiversity, chain of transmission 

and hosts of these viruses, besides providing a better understanding of the maintenance cycle of BV in Brazil 

and subsidizing future actions for surveillance of OPVs in the country. Financial support: CNPq, FAPEMIG, 

CAPES, PRPq 
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Abstract:  

Members of the Orthobunyavirus genus are responsible for several diseases in humans, such as Oropouche 

fever, caused by the Oropouche virus (OROV). Since the discovery of OROV in 1955, several outbreaks have 

been reported in South America and the Caribbean countries, with at least half a million cases estimated in 

Brazil. In addition, OROV has been reported as a neurotropic virus, increasing its importance in studing the 

infection process to the molecular level. Our group recently discovered that OROV recruits the host cell 

ESCRT machinery during its assembly process. The ESCRT machinery is a set of protein complexes that 

mediate the formation of intraluminal vesicles in multivesicular bodies, thus regulating the trafficking of 

membrane proteins. Furthermore, recent studies have shown that this machinery is also of great importance 

for autophagy. Therefore, we hypothesized that OROV infection might affect protein trafficking in the host 

cell. We observed that the infection-induced relocalization of the Epidermal Growth Factor Receptor (EGFR) 

to the endolysosomal system. However, EGFR total levels were unaltered despite its higher localization do 

lysosome markers, suggesting lysosomal function may be impaired during infection. We also observed that 

the infection induced retention of the autophagy protein LC3 in viral factories, raising questions about the 

nature of OROV assembly sites, a subject little understood in the biology of the virus. This work demonstrated 

that OROV infection alters protein trafficking in the endolysosomal/autophagic system, thus presenting new 

findings on how OROV-cell interactions can influence cellular proteostasis. 
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Abstract:  

Saint Louis Encephalitis virus (SLEV) is a mosquito borne Flavivirus present in Americas. Clinical 

manifestations in humans are mostly characterized by flu-like symptoms. However, severe manifestation is 

characterized by memory loss, disorientation, and meningoencephalitis. Despite SLEV's medical and 

veterinary relevance, there is no specific treatment or vaccine available. Studies have shown the association 

between an increased viral replication and the production of pro-inflammatory mediators in the context of 

SLEV infection in mice models. However, not much is known about the cellular and inflammatory mechanisms 

involved in disease pathogenesis. Therefore, we aim to investigate how the immune cell migration to the CNS 

in the context of Saint Louis encephalitis impacts disease outcome. To evaluate the role of monocytes and 

neutrophils for disease pathogenesis, we used two different molecules that act as antagonist modulators in the 

availability of pro-inflammatory cytokines. Sitagliptin is a dipeptidyl peptidase 4 (DDP-4) enzyme inhibitor 

which increases neutrophil chemotaxis to tissues. MIG-30, a CXCL9-derived peptide, binds in GAGs of 

endothelial cells, blocking monocyte recruitment. C57Bl/6 wild type mice were intracranially infected with 

102 PFU/mL of SLEV. Brain samples were collected at 3- and 6-days post-infection (d.p.i.). On 3 d.p.i., the 

levels of pro inflammatory cytokines do not change. However, 6 d.p.i. we observed high levels of inflammatory 

mediators, such as RANTES (CCL5), TNFα, IFNγ, LIX (CXCL5), IP-10 (CXCL10), MIP-1α (CCL4) and 

MIG (CXCL9), suggesting the involvement of those cytokines in severe disease outcomes. To study Sitagliptin 

and MIG30 effect in SLEV infection, C57Bl/6 mice were infected and treated with 10 mg/day of Sitagliptin 

via gavage or 10 µg/day of MIG30 via intravenous for 6 d.p.i. We observed that Sitagliptin treatment resulted 

in increased mortality when compared with vehicle treated mice. Similarly, animals treated with MIG30 died 

before animals treated with vehicle. Further, we evaluated whether the treatments would interfere on the viral 

load and inflammation. These experiments are currently being processed and will give us relevant insights on 

the role of monocytes and neutrophils in the context of SLEV infection. 
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Abstract:  

The SARS-CoV-2 virus emerged in 2019 with easy spread and which resulted in millions of lost lives and a 

global socio-economic crisis. The Covid-19 pandemic has sparked numerous efforts to develop vaccines and 

many fundamental studies to better understand the biology of the coronavirus. Currently, there are some 

licensed vaccines for humans using different technologies as attenuated virus vaccines, subunit vaccines, non-

replicating viral vector and mRNA vaccines. This virus has a capacity to generate Variants Of Concern (VOCs) 

and new vaccines must be generated more quickly to serve the population, especially poorer countries and 

regions in the world. In addition, it highlights the fact that Brazil has not developed vaccines against SARS-

CoV-2 and continues to import technologies from countries and companies that have made a lot of profit. For 

this reason, we aim to produce and test SARS-CoV-2 vaccines using vaccine platforms based on Virus-Like 

Particles (VLPs) as a mechanism for delivery antigens to the cellular components of the immune system. The 

Receptor Binding Domain (RBD) of the Spike was chemically conjugated to the QβVLPs and the vaccine 

formulation was evaluated by SDS-PAGE and Western blotting. C57BL/6 isogenic mice were immunized with 

1 or 2 doses with an interval of 14 days and the serum was collected and evaluated for immunogenicity and 

the presence of neutralizing antibodies. The results show that 20 µg or 50 µg (double ou single doses) were 

able to stimulate the production of high titers of IgG, IgG 2b and IgG 1? antibodies. Neutralizing antibodies 

were detected by in vitro neutralization assay of the SARS-CoV-2 pseudovirus in HEK293T cells and by 

competition ELISA using the cPass SARS-CoV-2 Neutralization Antibody Detection Kit. In addition, we 

verified the intracellular production of IFNγ in CD4+ and CD8+ T lymphocytes from the spleen and lymph 

nodes of mice immunized and stimulated with the recombinant protein RBD. Humoral and cellular 

immunogenicity results are very promising in the use of VLPs in the delivery of antigens and the next steps of 

this study are neutralization in vitro entry of Ômicron strain in HEK293T cells and in vivo challenge using 

knockin mice for the human ACE2 receptor. 
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Abstract:  

Chikungunya (CHIKV) and Mayaro (MAYV) virus are both classified as arthritogenic alphaviruses from the 

Togaviridae family. MAYV and CHIKV infections induce intense arthralgia and myalgia that may persist for 

months or even years. Muscular symptoms have been assigned to the tropism of these viruses by muscle tissue, 

resulting in a prolonged inflammatory infiltrate of macrophages and T cells, and tissue damage. Despite several 

studies characterized immune cells and inflammatory mediators involved in muscle articular disease, the 

consequences of the chronic inflammation on muscle tissue physiology were not investigated yet. The aim of 

our work was to investigate the impact of MAYV and CHIKV replication at skeletal muscle tissue architecture 

and repair machinery. To this we infected 12 days-old wild type SV129 mice with 105 pfu of MAYV or 106 of 

CHIKV in the left hind limb footpad, and performed a temporal analysis of left gastrocnemius skeletal muscle 

composition until 30 days post-infection. We found that MAYV and CHIKV presented similar replication 

kinetics in skeletal muscle and induction of fiber destruction, pro-inflammatory cytokines overexpression, and 

reactive oxygen species (ROS) production. In addition, we observed an intense and persistent skeletal muscle 

mass loss, triggered by increased expression of muscle protein degradation. Muscle atrophic areas occurred 

mainly outside of necrosis focus, and were characteristic of induced muscle atrophy. Quantifications of the 

fiber cross section area of gastrocnemius showed that both alphaviruses reduced fiber area even after 30 days 

of infection. As we observed persistent atrophy, we also investigated the impact of infection in myogenic repair 

program. Myogenesis is a physiological mechanism responsible for post-injury muscular regeneration, and is 

regulated by coordinated transcription factors signaling cascade, that stimulate muscle precursor cell 

proliferation and differentiation. Expression analysis of myogenic transcription factors Pax-7, Myf-5, MyoD 

and MyoG in skeletal muscle at 4 days post infection showed a significant reduction in levels of Pax-7, Myf-

5 (both initial proliferative signals) and MyoG (a differentiation signal) in CHIKV and MAYV infected mice, 

while MyoD (an intermediate signal) was not altered. Myogenic factors Pax-7 and Myf-5 were still reduced 

expression at 8 days post infection in MAYV infected mice, while MyoG was restored to mock levels. These 

results indicate that both arthritogenic alphaviruses disrupt reparative myogenic programs. Interestingly, we 

observed that treatment of mice with infliximab, a TNF blocker, or with monomethyl fumarate (MMF), an 

inductor of antioxidant enzymes, daily with 20 mg/kg and 50 mg/kg, respectively, was able to reduce skeletal 

muscle induced atrophy in CHIKV infected mice. However, MMF treatment did not prevent disruption of the 

expression of myogenesis related transcription factors. Taken together, our result indicates that CHIKV and 

MAYV replication and induced inflammatory mediators trigger chronic muscle atrophy and disruption in 

myogenesis that may compromise muscle repair and function restoration. Financial Support: CAPES, CNPq, 

FAPERJ. 
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Abstract:  

Zika virus (ZIKV) is an arbovirus, transmitted by the bite of hematophagous arthropods of the species Aedes. 

This virus belongs to the family Flaviviridae, genus Flavivirus. Other known arboviruses of importance to 

Public Health include: Yellow Fever, Dengue, Chikungunya and others. ZIKV was discovered in the Zika 

forest in Uganda in 1947. After some reports of transmission in Africa, it spread to other countries, and in 2015 

it reached Brazil and South America, affecting thousands of people. In the same year, the Epidemiology Center 

noted a significant increase of babies born with microcephaly notifications, in the same areas where ZIKV was 

reported months earlier. Some adult patients developed Guillain-Barré syndrome; eye changes, specifically in 

the retina and choroid, have also been reported in children with congenital ZIKV infection, such as macular 

neuroretinal atrophy, although to date, the relationship between ZIKV infection and eye disorder is not yet 

known. Reports show that the Zika virus affects several organs and cells in the infected individual. The aim of 

this study is to observe ultrastructural features of ZIKV infection (virus collection strain by Virology Center 

of the Adolfo Lutz Institute, isolated from the urine of a patient suspected of rubella - BR 310161) in SIRC 

cells (rabbit corneal epithelial cell - ATCC CL 60) at different periods of infection. SIRC cells were infected 

with ZIKV and processed after 24hs, 48hs, 72hs, 96hs, 7 and 9 days by the Transmission Electron Microscopy 

(TEM) technique. Ultrathin sections of 24h, 48h and 72h samples showed that SIRC cell cultures are 

susceptible to ZIKV and it was possible to visualize cellular changes as enlarged rough endoplasmic reticulum, 

electron-dense mitochondria, vacuole double-membrane and several vacuoles containing immature virus 

particles near plasmatic membrane. The results presented in this study highlight the importance of deeper 

investigations on the changes caused by ZIKV, especially in SIRC cells, since some patients infected with this 

virus have very serious ophthalmologic symptoms. More studies need to be conducted due to the complexity 

of ZIKV. 
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Abstract:  

Dengue is an infectious disease transmitted by Aedes mosquitoes, being predominant in tropical and 

subtropical areas around the world. Dengue patients display an abnormal hemostasis, in which there is a 

concomitant activation of both coagulation and fibrinolytic systems, potentially triggering the commonly 

observed bleeding disorders. Previously, our group mapped the interaction between dengue virus (DENV) 

nonstructural protein 1 (NS1) and liver proteins by a yeast two-hybrid assay, and it was found that plasminogen 

is one of the NS1 binding partners. Once activated into plasmin, plasminogen acts on fibrinolysis, cell 

migration and inflammation, being essential for homeostasis. Moreover, NS1 has been associated with 

endothelial hyperpermeability and vascular leakage. Therefore, our work aims to investigate in further detail 

the interaction between plasminogen and NS1 and its implications for the hemorrhagic phenomenon during 

infection. Firstly, binding was assessed by ELISA, in which fixed plasminogen concentrations were incubated 

with increasing NS1 concentrations. The interaction was confirmed by the proportional increase in optical 

density as a result of higher NS1 levels. Next, to assess whether binding was dependent on lysine residues, 

whose structures are recognized by plasminogen's Kringle domains, a competition assay was performed, in 

which plasminogen was adsorbed on microplates and further incubated with NS1 in the presence of increasing 

dilutions of ε-aminocaproic acid, a lysine analogue. It was observed that increasing Lys analogue attenuated 

the signal stemming from the interaction between NS1 and plasminogen, revealing that binding is indeed 

dependent on this amino acid. Plasminogen binds to its substrates and is converted into its active form plasmin 

by the activators uPA and tPA. Therefore, it was evaluated whether NS1 could be a plasminogen substrate. 

NS1 was then incubated with plasminogen and uPA, and cleavage was assessed by western blot. It was 

observed that NS1 was not only cleaved by the enzyme over time, but also that NS1 increased uPA-mediated 

plasminogen activation. Following, it was assessed whether the cleavage was impaired by other plasma 

components. NS1, plasminogen and uPA were incubated with human serum or plasmin inhibitor α2-

antiplasmin-depleted plasma, and despite cleavage not occurring spontaneously in this setting, plasmin activity 

was resumed with supplementation of either plasminogen or uPA, indicating that, in a pro-fibrinolytic 

microenvironment, NS1 is cleaved and suggesting that cleavage also takes place in the patients' sera, wherein 

hemostasis is dysregulated. Altogether, our data indicate that DENV NS1 binds to plasminogen in a lysine-

dependent way, accelerating its activation into plasmin and also being target of cleavage in the process. It 

indicates a potential additional mechanism through which the viral protein induces loss of endothelial barrier 

integrity and subsequently plasma leakage to underlying tissues. Our group intends to further characterize the 

role played by the fibrinolytic system in dengue infections. Financial Support: FAPERJ, CNPq, CAPES and 

ICGEB. 
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Abstract:  

Obesity is a global public health problem, and it is associated with several comorbidities. In the recent years, 

obesity has been pointed out as an aggravating factor for viral infections, such as those caused by H1N1 virus 

and SARS-CoV-2. However, the possible impact of obesity on dengue virus (DENV) infection, the arbovirus 

with the highest incidence worldwide, is still poorly understood. Thus, we evaluated the relationship between 

obesity, immunometabolic parameters and seropositivity for DENV (anti-DENV IgM). The study was 

approved by the UFVJM institutional review board (CAAE 42613321.3.0000.510). We used a convenience 

sample, with individuals of both sexes, between 18 and 42 years old, without symptoms of acute or chronic 

disease. Anthropometric, cellular and biochemical evaluations of the individuals were performed, in addition 

to the detection of anti-DENV IgM and the DENV NS1 protein. The frequency and functional status of 

classical, intermediate and non-classical monocytes were evaluated by flow cytometry. Categorical variables 

were analyzed by odds ratio (OR), with a confidence interval (CI) of 95%, while continuous variables were 

compared by Student's T test. None of the samples were positive for NS1. We found no association between 

obesity and the presence of anti-DENV IgM [OR: 1.32, 95% CI: 0.59 - 2.98, p = 0.48, n = 49]. There was no 

difference of anthropometric or biochemical parameters between anti-DENV IgM+ (n=15) and anti-DENV 

IgM- (n=19) in individuals with obesity (OB). We did not identify differences in total and differential leukocyte 

counts between anti-DENV IgM+ and anti-DENV IgM- OB individuals. Also, no difference was verified in the 

HLA-DR expression by monocyte subpopulations. Anti-DENV IgM+ OB individuals showed higher 

expression of CD11b by monocytes (1060.4 ± 278.4, n = 9, vs 746.1 ± 295.6, n = 11, p=0.03) and by the 

classical subset (1103.1 ± 311.3, n=9, vs 720.3 ± 281.1, n =11, p?0.01), when compared to the anti-DENV 

IgM- OB group. These differences were not found between anti-DENV IgM+ and anti-DENV IgM- eutrophic 

volunteers. The findings suggest an association between CD11b expression by monocytes, the main target 

cells of DENV, and DENV seropositivity in individuals with obesity. Financial support: CAPES and UFVJM. 
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Abstract:  

The COVID-19 pandemic has already lasted at least two years now and has affected more than 520 million 

people worldwide, resulting in more than 6 million deaths. Among the structural proteins of its causative agent, 

the SARS-CoV-2 virus, the Spike (S) glycoprotein is a key component that promotes the recognition and 

binding of angiotensin-converting enzyme 2 (ACE2) in the host cell membrane, being crucial to the success 

of the viral infection. In addition to its role in the virus entry process, studies demonstrate that the S protein is 

able to modulate metabolic pathways in the host cell and its overexpression appears to modulate ACE2 

expression, which is still a controversial feature in the pathophysiology of SARS-CoVs. Since endothelial cells 

express high levels of ACE2 and are very susceptible to SARS-CoV-2 infection, we evaluated the metabolic 

changes and expression profile of this receptor in human endothelial cells exposed only to the SARS-CoV-2 

recombinant Spike protein. HUVEC cells (human umbilical vein endothelium) were cultured in F-12 medium 

(supplemented with 10% fetal bovine serum and 1% penicillin and streptomycin antibiotic solution) and 

subsequently treated with different concentrations of SARS-CoV-2 recombinant S protein. It is observed that 

the isolated protein S not only binds to its receptor on HUVEC cells, but is also internalized, without causing 

a toxic effect, mimetizing the beginning of the SARS-CoV-2 infection process. Knowing that an important 

characteristic of cells in the process of viral infection is the alteration of glycolytic metabolism, the study of 

glucose uptake in cells exposed to S was also carried out, as well as the study of gene expression of the main 

insulin-independent glucose transporters (GLUT-1 and GLUT-3). It was possible to observe that, in a 2h-

period of exposure, there is an increase in the rate of glucose internalized by the cells when compared to the 

control without treatment. Furthermore, through flow cytometry and qRT-PCR, it was possible to observe that 

the interaction of S with ACE2 and/or its internalization positively modulates the gene expression of ACE2 as 

well as its availability in the cell membrane compared to the control condition 2h after exposure to S, and this 

effect is not observed over longer periods. Considering that endothelial cells have a deterministic role in the 

pathology of COVID-19, further investigations are underway to establish the model presented here as a way 

to trial small molecules originated from the Brazilian flora in relation to their potential action in binding and 

uptake processes, essential for successful SARS-CoV-2 infection. This study is the first to demonstrate that 

exogenous protein S induces changes in cellular glucose metabolism, in addition to promoting overexpression 

and increasing the availability of ACE2 receptors in the membrane of endothelial cells. 
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Abstract:  

Arboviruses are a serious threat to public health and account for a great economic impact, morbidity, and many 

deaths worldwide. In this study, we investigated the infection dynamics of concurrent Flavivirus + Flavivirus 

infection and Flavivirus + Alphavirus infection, in both mammalian and insect cells. Mayaro virus (MAYV; 

family Togaviridae; genus Alphavirus), West Nile virus (WNV; family Flaviviridae; genus Flavivirus) and 

Zika virus (ZIKV; family Flaviviridae; genus Flavivirus) were the arboviruses used in the pairings. 

Arboviruses are transmitted by arthropods, and Aedes mosquitoes are vectors to multiple viruses, including all 

three used in our study. In addition to sharing some of the same vectors, MAYV, WNV, and ZIKV can all 

infect humans and are found in overlapping geographical areas, making simultaneous infections possible. With 

that in mind, we set out to determine whether the concurrent presence of these viruses affects infection 

dynamics and whether viral interference and/or enhancement happens in any of the pairings. Vero cells, 

derived from the African green monkey, and C6/36 cells, derived from Aedes albopictus larva, were infected 

with either MAYV (TRVL 15537 strain) and ZIKV (PRVABC59 strain) or WNV (WN-NY99 strain) and 

ZIKV. For coinfection experiments, cells were infected with both viruses simultaneously, in a 1:1 ratio, at a 

final MOI of 0.01. For the superinfection experiments, an initial infection was performed with one of the 

viruses, followed by the second virus, either 1 or 24 hours later. Once the cells were infected, cell culture 

supernatant was collected every day for 6 days. RNA was extracted from the samples, and viral RNA was 

detected using quantitative reverse transcriptase polymerase chain reaction (RT-qPCR). Samples were tested 

for the presence of both viruses used in the pairing, and a standard curve was used to calculate log starting 

quantity (LSQ) values using cycle threshold (CT) values. For the Flavivirus + Alphavirus pairing, our results 

show that the presence of MAYV inhibited the replication of ZIKV in Vero cells with a decreased production 

of ZIKV RNA in both coinfection and superinfection experiments. The reduction in ZIKV RNA production 

was observed even in the superinfection condition where ZIKV was the first to infect the cells. In the Flavivirus 

+ Flavivirus pairing, WNV had consistently higher LSQ values in both the coinfection and when it was the 

first to infect Vero cells in a superinfection. In C6/36 cells, no difference was seen for coinfection, but the 

order of viruses significantly impacted LSQ in superinfection experiments. Our study shows that concurrent 

arbovirus infections affect the dynamics of the viruses studied in both Vero and C6/36 cells. In addition, we 

show that 1-hour superinfections results are very similar to coinfection results, indicating that a longer period 

of time is better when studying superinfections. 
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Abstract:  

Mayaro virus (MAYV) is an arbovirus that causes a disease with high prevalence of arthralgia and myalgia 

that may persist for years, like Chikungunya (CHIKV). Analysis of biopsies of patients and experiments in 

mice confirms that MAYV immunopathology is associated with inflammatory cells infiltration triggering 

skeletal muscle and joints' damage. Recently our group demonstrated that MAYV's replication and induced 

disease in mice is dependent of age and adaptive immune responses. MAYV-infected 11-day-old SV129 wild-

type (WT) mice lose weight and have a severe muscle damage and inflammation, whereas 21-day-old SV129 

WT mice presents almost none signs of disease and abrogated viremia at 4 days post infection. However, 

MAYV replicates in adult RAG-/- mice, which do not maturate lymphocytes, maintaining high viral load on 

muscle until 40 d.p.i, without clinical signs, tissue lesion and lower levels of cytokines. These results suggest 

that T cell response are associated with MAYV-induced tissue damage. However, the involvement of 

lymphocytes on infection in young mice, that have severe acute disease, weren't availed. The aim of this study 

was to characterize the lymphocytes populations infiltrating in the muscle in MAYV infection and their role 

on tissue damage and disease. We performed experiments in WT SV129 mice infected with 11 days-old using 

105 PFU of MAYV, which presents severe disease with diminished weigh gain, foot swelling and high lethality 

rate. Histological analysis revealed several foci of necrosis on muscle at 4 d.p.i. and, at 8 d.p.i., there is a severe 

tissue damage with extensive areas of necrosis, several muscle fibers with diminished area indicating atrophy 

and profuse inflammatory infiltrate. Analysis of muscle tissue cellularity showed a significative reduction of 

lymphocytes' population on muscle at 4 d.p.i.. At 8 d.p.i., even though MAYV infection did not result in 

increased lymphocytes' numbers, there were higher levels of effector T cells in the muscle. Altogether, we 

observed a prominent leukocyte infiltration in this tissue mostly composed of inflammatory monocytes and 

macrophages. In addition, the level of some pro-inflammatory cytokines such as TNF, MCP-1 and IFN-? were 

elevated at both 4 and 8 d.p.i. Considering these results, we modulated T cells response treating the animals 

with Abatacept (inhibitor of lymphocytes' activation) or Fingolimod (inhibitor of lymphocytes migration) prior 

the infection. Although none of the treatments prevents weight loss, fingolimod diminishes the footpad 

swelling and abatacept accelerates the swelling resolution. Furthermore, these drugs did not interfere with viral 

replication. However, on histopathological analysis we observed an exacerbation of muscle damage at 8 d.p.i. 

with greater tissue destruction and seemingly cellular infiltration on animals treated with both drugs. In 

addition, analysis of cytokines' expression in the muscle of Abatacept treated mice revealed and initial higher 

level of IL-6 compared to non-treated animals and a tendency to increase in TNF at 8 d.p.i. Taken together, 

these results suggests that modulating lymphocyte response in a young mouse model and at an early stage of 

infection may lead to impairments in the control of the immune response at the later phase of infection. 
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Abstract:  

Flaviviruses (Flaviviridae family, genus Flavivirus) are considered a serious threat to public health in many 

parts of the world, as many are highly pathogenic to humans and animals and may cause encephalitis or 

hemorrhagic fever in their hosts. Many of them have spread to different geographic regions where their 

circulation had not been detected previously, causing new outbreaks. Brazil is a great source of arbovirus 

diversity, mainly in the Amazon Region. However, other biomes, such as Cerrado and Atlantic Forest, may be 

also a hotspot for emergent/reemergent viruses. For instance, Saint Louis Encephalitis virus (SLEV) was 

isolated in different parts of the country, but no outbreak was ever reported. In the other hand, from 2016-

2018, a large outbreak of Yellow Fever (YF) occurred in the southeastern region, with thousands of human 

and neotropical primates deaths registered. During this period, a total of 3,764 mosquito pools were collected 

at sites with YF ongoing epizootic events and human cases. Mosquitoes were captured in different 

municipalities at ground level between 9 am and 3 pm, using an entomologic net and bottle-type manual 

vacuums in green areas, while Nasci's Aspirator was used in urban dwellings; they were identified 

morphologically, grouped into pools according to their taxonomic category, macerated and tested by RT-qPCR 

for both YFV specific and a pan flavivivirus assay. Positive mosquitoes were inoculated into C6/36 cells, 

followed by IFA, and sequenced by NGS. Two pools collected in November 2016 at Aracatuba zoo, located 

in an urban area, were positive: YFV was detected in Aedes scapularis and SLEV was detected in Aedes 

aegypti. Both pools were isolated in C6/36, showing high virus load. Full genome sequencing revealed that 

YFV belongs to South American genotype I, in a cluster within SP lineages that has caused the earlier outbreak. 

SLEV isolated belongs to genotype III, and seems to be restricted to Atlantic Forest biome. To our knowledge, 

this is first isolation of SLEV in Aedes aegypti, and its role must be further investigated. 
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Abstract:  

Ilhéus virus (ILHV) is a neglected mosquito-borne flavivirus. ILHV infection may lead to Ilheus fever, an 

emerging febrile disease similar to dengue fever that may evolve to a severe neurological disease characterized 

by meningoencephalitis. There are no specific treatments available against disease. Besides effective in 

reducing ILHV replication, an antiviral treatment must also account for the socioeconomical limitations 

associated with a neglected infectious disease. We tested the antiviral properties of caffeic acid, an abundant 

component of plant-based food products, against ILHV. The in vitro activity of caffeic acid on ILHV 

replication was investigated in Vero and A549 cell lines using plaque assays, quantitative RT-PCR and 

immunofluorescence assays. We observed that 500 µM caffeic acid was virucidal against ILHV. Molecular 

docking indicated that caffeic acid may interact with an allosteric binding site on the envelope protein. 
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Abstract:  

Some flaviviruses, such as Zika virus, Saint Louis encephalitis virus and West Nile virus can cause mild illness 

in adults, but can be vertically transmitted to the fetus, potentially causing several anomalies. The capacity for 

crossing the placental barrier and disturbing embryo development may be widespread among flaviviruses. As 

an emergent neurotropic flavivirus, Usutu virus (USUV) is known to infect the central nervous system of 

humans and other vertebrates and may cause encephalitis and death. In this scenario, we developed an in vivo 

mouse model to investigate the effects of USUV infection during pregnancy, focusing on placental and embryo 

developmental defects. Although wild-type mice are suitable models for USUV infection during pregnancy, 

the infection with USUV European 1477 strain showed a penetrance of about 2% of malformed phenotypes. 

Thus, we established a susceptible model using Type I IFN receptor knockout mouse (IFNAR-/-). For survival 

analysis, we subcutaneously inoculated female mice with 101, 102 and 103 PFU of USUV 1477 and observed 

disease development. For the developmental studies, dams were infected at the beginning of neurulation (7.5 

days post-coitum (dpc)). Maternal and fetal tissues were harvested at 10.5 dpc. Embryos were assigned to 

specific developmental stages according to Theiler's criteria. We also evaluated putative morphological 

damages in placenta through stereomicroscope and histology. Additionally, we detected and quantified USUV 

viral load using lysis plaque assays and RT-qPCR in maternal tissues, placentas, and embryos. The results of 

the survival analysis showed an inoculum-dependent mortality. IFNAR-/- mice inoculated with higher doses 

presented disease signs starting from day 3 post infection, accompanied by weight loss and death within 8 

days. Females inoculated with lower inocula presented disease signs later and died up to 9 days post infection. 

Susceptible mice presented viraemia and USUV replication in several organs, such as the brain, liver and 

spleen. We detected USUV in almost all placentas and some embryos. The respective effects in development 

were also inoculum-dependent. Our results demonstrate that USUV infection may lead to placental labyrinth 

disruption, impaired spiral artery remodeling, and absent yolk sac angiogenesis. Embryos displayed a range of 

phenotypes from normal and healthy morphology up to fetal demise and abnormalities, mostly related to neural 

tube closure defects and often in cardiovascular development. The results suggest that USUV infection may 

cause severe placental insufficiency, leading to adverse outcomes in pregnancy. The mechanisms of USUV 

viral infection in the placenta and the characterization of the affected cell types are under study using 

bioimaging assays with confocal microscopy. Synchrotron X-ray microtomography of the impacted embryos 

are under development to quantify the impacts in neuroepithelium formation. 
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Abstract:  

Given the increase in occurrence of epidemics and outbreaks of viruses transmitted through air or contaminated 

surfaces, it's important to develop materials that can improve protection by inactivating viruses present in the 

environment. Reactive oxygen species can nonspecifically oxidize lipids and proteins, rendering viral particles 

inactive. The addition of pro-oxidant agents to common materials or even to protective equipment could 

improve the safety of users and decrease rate of infection in contaminated settings. Here, we investigated the 

ability of different nanostructured materials applied to various media to inactivate virus by free radical 

oxidation. We tested the viral inactivation properties of a suspension of white tea (Camellia sinensis) 

nanoparticles (wNP) associated with either silver (wAgNP), lavender (Lavandula angustifolia) essential oil 

(wLNP) or tea tree (Melaleuca antenifolia) essential oil (wTNP); silver nanoparticles (AgNP) in an epoxy-

based paint in the presence or absence of lignin; graphite, graphene oxide (GO) and reduced graphene oxide 

(rGO) in polyvinylidene fluoride (PVDF); and phenothiazine (PHT) in polypropylene disposable masks and 

polyester air-conditioning filters. Viral inactivation assay was performed by incubating 1000 DI50 of Human 

coronavirus 299E (HCoV-229E) with 1 cm2 of the materials for 5 minutes or with 100 µL of nanoparticle 

solution for either 2 or 10 minutes. After, viruses were rinsed from the surfaces with 150 µL of cell culture 

medium, which were transferred to a well of a 96-well plate seeded 24h prior with 2.104 MRC-5 cells per well. 

At 4 days post-infection, RNA was extracted, and qRT-PCR was performed. Three independent samples of 

each material were tested, and each qPCR reaction was performed in duplicates. The viral load recovered from 

surfaces treated with all wNP were the same compared to untreated surfaces; however, since there was a trend 

of reduction at 10 minutes, we will repeat this experiment, using a higher concentration of nanoparticles. None 

of the epoxy paint formulations or the PVDF treatments elicited viral inactivation. PHT, however, was able to 

significatively reduce the viral load recovered from disposable masks, when compared to untreated control. 

On the other hand, the amount of infectious viruses detected in air-conditioning filters did not differ between 

PHT-treated and untreated controls. We further confirmed that PHT viral inactivation was achieved by 

oxidation via free radicals production by measuring oxidation of phosphatidylcholine liposomes in the 

presence of the PHT-treated fabric by in situ total reflectance-Fourier transform infrared (ATR-FTIR) 

technique. We also performed CRYO-TEM of HCoV-229E only and of HCoV-229E after interacting for 5 

minutes with PHT (the same 13 mM solution used to treat the masks). The number of seemingly intact viral 

particles was almost 3 times higher in virus only than in HCoV-229E+PHT. A likely reason to the inefficacy 

of both graphene oxides and PHT to inactivate virus in PVDF and polyester is the high contact angle of aqueous 

solutions of these hydrophobic materials, preventing the interaction between virus (in an aqueous solution) and 

the virucidal agents. Thus, PHT still shows great potential as a molecule to be applied to different materials as 

a virucidal reinforcement. 
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Abstract:  

Human coronaviruses are known to cause upper and lower respiratory diseases. In general, endemic 

coronaviruses cause mild respiratory illness, but they can also cause more severe cases. There are several 

reports of the unusual presence of coronavirus in secondary lymphoid tissues, such as palatine tonsils and 

adenoids, in asymptomatic patients. We have previously shown by RT-PCR that HCoVs were detected in 

tonsils and/or throat swabs from 25 of 190 (13.16%) patients without symptoms of acute respiratory infection 

(ARI), who underwent tonsillectomy In 21 of the 25 patients sequencing showed that all four endemic HCoV 

types (229E, OC43, HKU1 and NL63) were detected. Understanding the nature of the HCoV infection in 

lymphoid tissues, including their persistence, can contribute to understanding the pathogenesis of infections 

by these agents. Immunohistochemistry done on tissue sections obtained from fixed, paraffin-embedded tissues 

revealed that HCoV nucleoprotein was detected on non-lymphocytic cells (CD3-negative) in the interfollicular 

regions of the tonsils. Seasonal coronaviruses can infect cells in the lymphoid interfollicular compartment of 

tonsils from patients without ARI symptoms. 
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Abstract:  

The Zika virus (ZIKV) is an emerging arbovirus transmitted mainly by the bite of infected mosquitoes of the 

genus Aedes sp., and also by sexual and congenital routes, spreading rapidly in the Americas. Zika fever 

became prominent in 2015 when it reached epidemic proportions in Brazil, it was associated with a significant 

increase in the number of cases of congenital diseases and neurological disorders in Brazil. The aim of this 

work was to evaluate the antiviral activity of the Kappaphycus alvarezii extract in vitro and in mice infected 

with ZIKV. Vero cells were used to antiviral assays and were submitted to ZIKV and treated with different 

concentrations K. alvarezii extract and the inhibitory effect was evaluated by inhibition of the viral plaques. In 

virucidal evaluation a viral suspension was submitted to the compounds for 2 hours and later added to the Vero 

cells and the inhibitory effect was determined after 48 hours. To assess the therapeutic efficacy three-day-old 

Swiss mice were infected intraperitoneally with ZIKV. The infected animals were divided into two groups and 

treated orally with K. alvarezii extract (100mg/kg) or vehicle control (DMSO 1%) once a day. At the end of 

the six days of treatment, the brain was collected and fixed in 2.5% glutaraldehyde and then evaluated by 

transmission electron microscopy. Cell viability assays indicated low cytotoxicity of the extract with a CC50 

value of 423 µg/mL µg/mL. Afterwards, tests were carried out to evaluate the inhibitory potential of the K. 

alvarezii seaweed extract, which showed an EC50 value of 0.65 µg/mL, resulting in a selectivity index (SI) of 

651. In determining the mechanism of action of the extract on the replication of ZIKV, we observed an 

important virucidal effect, in addition to a strong synergistic activity in association with suboptimal doses 

between the extract and Ribavirin (0.5µg/mL and 0.5µM, respectively), even inhibiting in up to 99% viral 

replication. Furthermore, we observed that the K. alvarezii extract acts by inhibiting potently up to the sixth 

hour after infection according to the time of addition assay. The assay carried out with mice infected with 

ZIKA showed that the administration of the extract for six days reduced the presence of ZIKV in the brain 

when compared to the group that received vehicle alone (DMSO 1%). The alga K. alvarezii is already used as 

a food supplement and our study showed its anti-ZIKV potential, demonstrating its antiviral effects in vitro 

and in mice, in addition to not presenting cytotoxicity. Several clinical studies are still needed to establish the 

safety of anti-ZIKV biological activities. The use of K. alvarezii extract may be promising in the treatment of 

ZIKV infections. 
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Abstract:  

Introduction: Chikungunya virus (CHIKV) is the etiologic agent of Chikungunya Fever, a disease that can 

cause severe symptoms and serious complications in the chronic phase of the infection. CHIKV is an emerging 

pathogen, widely distributed, and mainly transmitted by vectors, such as the Aedes spp mosquitoes. CHIKV is 

classified in three main genotypes (East/ Central/ South African (ECSA), Asian/Caribbean, and West African), 

worldwide distributed and associated to outbreaks. Therefore, analysis of genomic and epidemiological 

surveillance are essential. Methodology: 361 complete genomic sequences of CHIKV were aligned using the 

MAFFT software. The phylogenetic tree was reconstructed with PhyML 3.0 (ATGC-Montpellier 

Bioinformatics Platform), using maximum likelihood analysis and GTR+G+I model of substitution 

(ModelFinder). The tree was visualized and edited using the program FigTree v.1 4.4. To confirm the 

genotypes, the sequences were submitted to the Genome Detective tool, and viral recombination analysis was 

performed using the RDP4 software. Additionally, substitution in the structural and non-structural regions of 

the virus genome were analyzed, using the Geneious Prime 2022.2 software, to identify amino acid 

substitutions, and the DataMonkey-FUBAR serve was employed to evaluate selective pressure sites. Results: 

Samples of ECSA (114 sequences), Asian/Caribbean (235 sequences), and West Africa (12 sequences) 

genotypes were grouped in distinct monophyletic groups in the phylogenetic tree. The analysis of the mutations 

showed high rates of amino acid substitutions for all genotypes. In addition, several sites of positive and 

negative selective pressure were observed, which may contribute to the emergence of new viral strains. 

Homologous viral recombination was observed in a sequence from Myanmar (ECSA genotype), which 

probably was originated by sequences from Thailand and Tanzania, also classified as ECSA genotype. A 

heterologous recombinant from Brazil, classified as belonging to the ECSA genotype, was also identified. This 

sequence was likely originated by a sequence of the ECSA genotype from Brazil and another sequence from 

Senegal (West African genotype). Conclusion: The evolutionary dynamics of CHIKV demonstrate several 

selective pressure sites, suggesting viral adaptation. In addition, the emergence of viral recombinants may 

result in new variants, which may favor transmissibility and the worldwide spread of the virus. The results also 

emphasize the need for genomic surveillance of CHIKV. 
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Abstract:  

Introduction: Mayaro virus (MAYV) is the etiologic agent of Mayaro Fever, a disease characterized by dengue-

like symptoms that can progress to a chronic condition. MAYV is transmitted by Haemagogus genus vectors, 

but transmission by other vectors has also been reported. MAYV is phylogenetically classified into the 

genotypes D, L, and N. Even though this pathogen presents emerging potential, epidemiological and 

evolutionary studies on MAYV are limited. Therefore, here we performed in silico analysis using MAYV 

complete genome sequences, and avalyzed genetic and phylogenetic features of this virus. Methodology: 40 

MAYV complete genome sequences of L, D, or L/D genotypes were aligned using the MAFFT software. The 

phylogenetic tree was reconstructed with the PhyML 3.0 software (ATGC-Montpellier Bioinformatics 

Platform), using maximum likelihood analysis and GTR+G+I model of substitutions (ModelFinder), and 

edited using the program FigTree v.1 4.4. The dataset of sequences was submitted to the viral recombination 

analysis, using the RDP4 software. Additionally, the substitutions in the structural and non-structural genome 

regions were analyzed using PROVEAN software to identify amino acid substitutions, and DataMonkey-

FUBAR serve to evaluate the selective pressure sites. Results: Phylogenetic analysis showed that sequences 

grouped according to the genotypes L, D, and L/D. Genotype D sequences were closely related to sequences 

from their respective countries, suggesting that isolates may have originated from circulating lineages. An 

unidentified sequence from the USA grouped with the genotype D, suggesting the insertion of this genotype 

in the country. Furthermore, a sequence previously characterized as L, grouped in our analysis with isolates of 

L/D, and presented an insertion into the nsP3, positioned identically to genotype L/D, which was corroborated 

by our recombination analysis. Amino acid mutations among sequences indicated selective pressure sites, 

suggesting viral adaptability. Conclusion: The evolutionary dynamic of MAYV demonstrates the high 

potential for viral adaptability. Therefore, epidemiological and evolutionary studies are essential to carry out 

genome surveillance of the MAYV. 
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Abstract:  

Introduction: Mayaro virus (MAYV) is the etiologic agent of Mayaro Fever, a disease characterized by dengue-

like symptoms that can progress to a chronic condition. MAYV is transmitted by Haemagogus genus vectors, 

but transmission by other vectors has also been reported. MAYV is phylogenetically classified into the 

genotypes D, L, and N. Even though this pathogen presents emerging potential, epidemiological and 

evolutionary studies on MAYV are limited. Therefore, here we performed in silico analysis using MAYV 

complete genome sequences, and avalyzed genetic and phylogenetic features of this virus. Methodology: 40 

MAYV complete genome sequences of L, D, or L/D genotypes were aligned using the MAFFT software. The 

phylogenetic tree was reconstructed with the PhyML 3.0 software (ATGC-Montpellier Bioinformatics 

Platform), using maximum likelihood analysis and GTR+G+I model of substitutions (ModelFinder), and 

edited using the program FigTree v.1 4.4. The dataset of sequences was submitted to the viral recombination 

analysis, using the RDP4 software. Additionally, the substitutions in the structural and non-structural genome 

regions were analyzed using PROVEAN software to identify amino acid substitutions, and DataMonkey-

FUBAR serve to evaluate the selective pressure sites. Results: Phylogenetic analysis showed that sequences 

grouped according to the genotypes L, D, and L/D. Genotype D sequences were closely related to sequences 

from their respective countries, suggesting that isolates may have originated from circulating lineages. An 

unidentified sequence from the USA grouped with the genotype D, suggesting the insertion of this genotype 

in the country. Furthermore, a sequence previously characterized as L, grouped in our analysis with isolates of 

L/D, and presented an insertion into the nsP3, positioned identically to genotype L/D, which was corroborated 

by our recombination analysis. Amino acid mutations among sequences indicated selective pressure sites, 

suggesting viral adaptability. Conclusion: The evolutionary dynamic of MAYV demonstrates the high 

potential for viral adaptability. Therefore, epidemiological and evolutionary studies are essential to carry out 

genome surveillance of the MAYV. 
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Abstract:  

The pandemic SARS-CoV-2 spread around the world causing almost 600 Mi confirmed cases, 34 Mi of which 

were in Brazil alone. Coronaviruses have the largest positive-stranded genome among all RNA viruses, with 

a large ORF encoding non-structural proteins (nsps), and four structural proteins, including the surface spike 

(S) glycoprotein, which is the receptor-binding protein. Although coronaviruses encode error-correcting 3'-

exonucleases, new lineages still emerge with changes in RNA sequence, creating significant diversity. There 

have been great efforts to track newly emerging SARS-CoV-2 lineages, which resulted in an unprecedented 

quantity of deposited genomic sequences. Dealing with such a large amount of data may be computationally 

impractical and expensive, and also may not result informative, due to excessive redundancy and noise derived 

from technical issues. Aiming to handle large genomic datasets to reduce sample size, while preserving 

diversity and general properties of the datasets, the present study proposes a method to perform reproducible 

genomic subsampling. We used R, Python, and shell scripting to: 1) encode a three-dimensional numeric 

continuous representation of sampling dates, which carries cyclical properties; 2) encode the SARS-CoV-2 

genomes into numeric representations using 4-mer and 6-mer natural vectors, Magnus vector, and a 2-mer 

vector of chemical and physical properties; and 3) combine the information to use two different strategies for 

subsampling: one that relies on the k-means algorithm, and the other that relies on the generation of Poisson 

disks and random sampling with blue-noise properties. To evaluate the method, we used ~84 K genomes from 

Brazil, obtained from the GISAID EpiCov Database, dating from the beginning of the pandemic to June 2022. 

We compared our results with the well-established Augur Filter tool, by obtaining four datasets with 1K, 3K, 

8K, and 15K sequences each. The results based on the Brazilian sequences suggest our K-means method could 

improve the number of parsimony-informative sites and distinct patterns on the subsets, especially for the 

smaller subsets, while the Poisson Disk approach with 4-mer and 6-mer natural vectors yielded better results 

in likelihood mapping when we tested for phylogenetic signals in samples. In the future, we plan to carry out 

negative and positive selection tests in a study of mutations in SARS-CoV-2 protein S to analyze the feasibility 

of using our genome sampler in the process of predicting possibly favored epitopes that will circulate in the 

near future based on the data available in the present. 
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Abstract:  

Introduction: Zika virus (ZIKV), the causative agent of Zika Fever, is an arbovirus from the family Flaviviridae 

and the genus Flavivirus. New outbreaks have the potential to be a priority to the health authorities, since 

arboviruses are efficiently spread diseases in tropical regions, such as Brazil, due to the presence of viable 

vectors for the transmission of the virus to the population. Peptides isolated from the venom of wasps have 

been reported for their biological properties, as antitumoral, antimicrobial, and antiparasitic activities. In this 

study, we investigate the antiviral activity of the peptides (1) and (2), synthesized based on proteins isolated 

from the venom of the solitary Eumenine wasp (Oreumenes decoratus) on the ZIKV infection in vitro. 

Materials and methods: Vero E6 cells were infected with ZIKVPE243 at a multiplicity of infection (MOI) of 

0.01 in the presence or absence of the compounds for 72 hours, when virus titers were evaluated by focus 

formation units using immunofluorescence assay. Results: Compounds (1) and (2) presented a dose-dependent 

inhibition, with a selective index (ratio between cell viability and virus infectivity) of 48 and 15, respectively. 

Additionally, time of drug addiction assays were performed and demonstrated that the peptides inhibited the 

early stages of ZIKV infection. Previous works suggest that these peptides may interact with host cellular 

membrane, possibly by binding cellular receptors, as heparan sulfates, known to be used by flaviviruses for 

their initial binding, suggesting a potential mode of action for these compounds. Conclusions: Our findings 

demonstrate that peptides synthesized based on natural compounds isolated from the venom of wasps may be 

useful to the development of potent antivirals drugs against Zika Fever. 
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Abstract:  

Introduction: Zika virus (ZIKV) is the etiologic agent of Zika fever and has been previously associated with 

cases of microcephaly, drawing the attention of health authorities worldwide. However, no vaccine or antiviral 

are currently available. Phospholipases A2 (PLA2) isolated from snake venoms have demonstrated antiviral 

activity against several viruses. Here we demonstrated the anti-ZIKV activity of PLA2s (1) and (2) isolated 

from Bothrops jararacussu venom. Materials and methods: Vero E6 cells were infected with ZIKVPE243 at a 

multiplicity of infection (MOI) of 0.01 in the presence of compounds for 72 hours when virus titers were 

evaluated by immunofluorescence assay. Results: (1) and (2) presented strong dose-dependent inhibition of 

ZIKV, with a Selectivity Index of 149.1 and 1.44 x 105, respectively. These PLA2s mainly inhibited the early 

stages of the replicative cycle, such as during the entry of ZIKV into host cells, as shown by the potent virucidal 

effect, suggesting the action of these toxins on the virus particles. Moreover, (1) and (2) presented significant 

activity in the post?entry stages of the ZIKV replicative cycle. Molecular docking analyses showed that (1) 

and (2) potentially interact with DII and DIII domains from ZIKV Envelope protein. Conclusions: Our findings 

show that PLA2s isolated from Bothrops jararacussu could be used as useful templates for the development 

of future antiviral candidate drugs against Zika fever. 
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Abstract:  

Zika virus is the etiologic agent of Zika fever, and has been previously associated with cases of microcephaly, 

drawing the attention of the health authorities worldwide. However, no vaccine or antiviral are currently 

available. Phospholipases A2 (PLA2) isolated from snake venoms have demonstrated antiviral activity against 

several viruses. Here we demonstrated the anti-ZIKV activity of bothropstoxins-I and II (BthTX-I and II) 

isolated from Bothrops jararacussu venom. Vero E6 cells were infected with ZIKVPE243 in the presence of 

compounds for 72 hours, when virus titers were evaluated. BthTX-I and II presented strong dose-dependent 

inhibition of ZIKV, with a SI of 149.1 and 1.44 x 105 , respectively. These toxins mainly inhibited the early 

stages of the replicative cycle, such as during the entry of ZIKV into host cells, as shown by the potent virucidal 

effect, suggesting the action of these toxins on the virus particles. Moreover, BthTX-I and II presented 

significant activity towards post? entry stages of the ZIKV replicative cycle. Molecular docking analyses 

showed that BthTX-I and II potentially interact with DII and DIII domains from ZIKV Envelope protein. Our 

findings show that these PLA2s could be used as useful templates for the development of future antiviral 

candidate drugs against Zika fever 
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Abstract:  

The Mayaro virus (MAYV) is classified as Arthritogenic Alphavirus due to the induction of myalgia and 

disabling arthralgia. It circulates mainly in a sylvatic cycle, being endemic in forest regions of South and 

Central America. However, in addition to the underreporting of MAYV cases, new outbreaks in urban areas 

have been reported, involving two distinct genotypes: that of disseminated circulation (D) and of limited 

circulation (L). This new circulating MAYV may have different host fitness and virulence potential, but it was 

not investigated yet. Our study aims to compare genotypically and phenotypically different Brazilian clinical 

isolates of MAYV of urban outbreaks, assessing MAYV replication in target cells, dissemination and 

pathogenesis in mice. For the study, two clinical isolates from Brazilian outbreaks, MAYV SINOP, from L 

genotype, isolated in 2012 in the municipality of Sinop - MT (BR/Sinop/H307/2015); and MAYV ACRE, 

from D genotype, isolated in Acrelândia - AC, in 2004 (Acre27) were propagated in C636 cells. As reference 

to original MAYV circulation, we used ATCC MAYV strain (TRVL 4675), also from D genotype, isolated 

from febrile cases in Trinidad and Tobago, 1954. The nucleotide sequences of the genome of the isolates were 

aligned using ClustalW. As expected, sequences from isolates from the same genotype presented 86% of 

homology. Compared with the ATCC sequence, we observed 5.89% of non-synonymous mutations in the viral 

protein (E2) in ACRE isolate and 25.07% in SINOP isolate. For the phenotypical characterization, we first 

compared the plaques formed in VERO cells. ACRE isolate induced a smaller plaque area when compared to 

plaque formed by ATCC and SINOP isolated, indicating that it has less ability to spread. We also investigated 

MAYV isolates replication in myoblast C2C12 cell lineage differentiated into myofibers. All isolates 

replicated efficiently in C2C12, but agreeing with that observed comparing plaques are, the infection of ACRE 

presents lower amplification until 48 hours post-infection (hpi). The ATCC and SINOP had similar 

amplification, however the peak of replication was achieved 24 hpi for ATCC infection, while for SINOP only 

after 48h. In addition, we quantified cell viability of infected myofibers and observed that it was maintained 

above 95% for all isolates at 24 hpi. Myofiber viability remained above 95% after 48h of ACRE infection but 

decreased to 35% and 60% at ATCC and SINOP infection, respectively. These data indicate that although 

ATCC and ACRE belong to the same genotype, ACRE isolate presents an attenuated phenotype. Next, we 

infected wild type 12-day-old SV129 mice with 105 PFU of ATCC and SINOP isolates in the left hind paw 

and compared MAYV induced disease. Curiously, SINOP infected mice showed a higher paw swelling, 

reduction of weight gain and an early death compared to ATCC-infected mice. These data indicate that SINOP 

from L genotype presents a more virulent phenotype, probably associated with escape from the host response, 

that may be determined by genotypic differences between both isolates. Further investigations are necessary 

to elucidate the mechanisms of L genotype increased virulence, and also to decipher mutations associated with 

ACRE isolate attenuation. 
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Abstract:  

Between 2015 and 2016, Brazil experienced an unprecedented epidemic of Zika virus (ZIKV). While 

considered relatively benign for decades since 1947, ZIKV disease suddenly became a major global disease 

threat. Infection with ZIKV is associated with neurological disorders such as microcephaly in neonates and 

Guillain-Barré Syndrome in adults. Currently, there is no specific therapy for ZIKV infections, and the 

requirement for treatments against this virus is as necessary as vector control. Inhibition of cell signaling 

pathways (MEK/ERK) which is important for ZIKV multiplication, using pharmacological inhibitor 

(Trametinib) from phase IV clinical studies in cancer treatment, is a technique to indirectly decrease viral 

multiplication. This approach allows for a reduction in the expenses and time associated with antivirals 

research, as well as a lesser number of resistant viruses. The purpose of this study was to evaluate the effect of 

Trametinib on the multiplication of ZIKV in A129 mice (Ifnar1?/?). First, we established an infection model 

using five weeks old mice. They were divided into infected (I) and uninfected (UI) groups. Then, each one 

was injected with 100 UFP of ZIKV MR766 and evaluated the disease signs, body weight, and mortality daily 

until the 16th day post-infection (dpi). Weight loss, piloerection and mildly hunched posture (mild signs) 

occurred between the 5th and 6th dpi. Difficulty in walking, neurological disorders, and limb paralysis (severe 

signs) precede the occurrence of death or euthanasia. The ZIKV lethality in the group (I) was 75% distributed 

between the 8th and 12th dpi. The (UI) group showed weight gain and 100% survival. The tolerability of mice 

facing (1, 2, and 3 mg/Kg/day/animal) of oral Trametinib diluted in CMC 0,5% was performed for 8 days and 

monitored until the 16th day. No clinical changes were observed. Animals infected with ZIKV were treated 

with (2mg/Kg/day) of Trametinib (IT group) until 11th dpi and the survival rate was 20% when compared to 

the untreated infected group (UTI). Severe clinical signs occur at 8th dpi only in the (UTI) group, while the 

infected treated group (IT) presented mild signs up to 16th dpi. The death of an (IT) animal was not preceded 

by a severe sign. A preliminary analysis of this study shows that treatment with Trametinib can alleviate the 

clinical signs, but it is still necessary to quantify the viral load in collected organs. Financial support: 

FAPEMIG; CAPES; CNPq  

keywords: Zika virus; Antiviral; MEK/ERK; Trametinib; Drug repositioning 

Acknowledgement  

FAPEMIG; CAPES; CNPq 
 



126 

 

APIXABAN, AN ORALLY AVAILABLE ANTICOAGULANT, INHIBITS SARS-COV-2 

REPLICATION AND ITS MAIN PROTEASE IN A NON-COMPETITIVE WAY 
 

Otavio Augusto Chaves 1,2; Carolina de Queiroz Sacramento 1,2; Natalia Fintelman-rodrigues 1,2; Jairo 

Ramos Temerozo 4,5; Filipe Pereira-dutra 1; Daniella Mizurini 3; Robson de Queiroz Monteiro 3; 

Leonardo Vazquez 1,2; Patricia Torres Bozza 1; Hugo Caire Castro-faria-neto 1; Thiago Moreno Lopes 

e Souza 1,2 
1. . Laboratory of Immunopharmacology, Oswaldo Cruz Institute (IOC), Oswaldo Cruz Foundation (Fiocruz), Rio de 

Janeiro 21040-900, Brazil; 2. . National Institute for Science and Technology on Innovation on Neglected Diseases 

(INCT/IDN), Center for Technological Development in Health (CDTS), Oswaldo Cruz Foundation (Fiocruz), Rio de 

Janeiro 21040-900, Brazil; 3. . Institute of Medical Biochemistry Leopoldo de Meis, Federal University of Rio de 

Janeiro (UFRJ), Rio de Janeiro 21941-590, Brazil; 4. . Laboratory on Thymus Research, Oswaldo Cruz Institute (IOC), 

Oswaldo Cruz Foundation (Fiocruz), Rio de Janeiro 21040-900, Brazil; 5. . National Institute for Science and 

Technology on Neuroimmunomodulation (INCT/NIM), Oswaldo Cruz Institute (IOC), Oswaldo Cruz Foundation 

(Fiocruz), Rio de Janeiro, 21040-900, Brazil 

 

Abstract:  

The severe coronavirus disease 2019 (COVID-19) is associated with coagulopathy. Anticoagulants, such as 

low-molecular-weight heparin, warfarin, thrombin inhibitors, and factor Xa (FXa) inhibitors, are thus 

recommended by the American Society of Hematology (ASH) and National Institutes of Health (NIH) for 

COVID-19 patients. Although, the active binding pockets of FXa, thrombin, and the severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) main protease (Mpro) share a considerable similarity, as judged by the 

superimposition of their 3D structures, functional studies to indicate whether Mpro could use FXa or thrombin 

inhibitors or substrates are scarce. Thus, we interrogated whether (i) FXa inhibitors (apixaban and rivaroxaban) 

and a thrombin antagonist (dabigatran) could inhibit Mpro activity and SARS-CoV-2 replication and (ii) Mpro 

could directly cleave FXa substrate. Among the anticoagulants tested, apixaban was the most potent to inhibit 

Mpro activity, with Morrison's inhibitory constant (Ki) value of 9.71 nM. Apixaban was 21-fold more potent 

than GC376, used here as a positive control. Curiously, apixaban inhibits Mpro activity with a Ki lower than the 

concentration of the viral protease used in the assay, and thus a non-canonical mechanism of inhibition over 

this enzyme could be expected. When apixaban's inhibition over Mpro was assayed under different 

concentrations of the substrate, a non-competitive mechanism was observed. By molecular docking 

calculations, the commercial substrate (a peptide, S) interacts with the enzyme (E) by occupying four subsites 

(S1, S1, S2, and S4) in the active site, with a docking score (dimensionless) of 65.54. In the ES complex, the 

substrate forms an external loop which may be targeted by the anticoagulants, and in particular, apixaban had 

the most favorable interaction, compared with dabigatran and rivaroxaban, due to the hydrogen bonding 

interaction with the substrate. To interpret the biological significance of Mpro inhibition by the anticoagulants 

were performed SARS-CoV-2 infection in Calu-3 cells. Anticoagulants indeed inhibited the production of 

infectious SARS-CoV-2 progeny in a dose-dependent manner, and consistently with the enzymatic data, 

apixaban was 3-fold more potent than the other tested anti-clotting drugs. Nevertheless, apixaban was 60-fold 

less potent in vitro than the positive control (remdesivir). Although anticoagulants inhibit SARS-CoV-2 

replication by targeting Mpro, the ability of viral proteases (both Mpro and papain-like protease) to use FXa (S-

2765) and thrombin (S-2238) substrates was absent. Under clinically approved posology of 10 mg, apixaban 

reaches a maximum plasmatic concentration (Cmax) of 0.55 mM, and considering that 87% of apixaban is bound 

to albumin its free fraction at Cmax is equivalent to 72 nM, almost 10 times higher than apixaban's Ki toward 

Mpro. Apixaban's potency against SARS-CoV-2 in vitro replication was a multiplicity of infection (MOI)-

dependent, ranging from lower to three times higher than human Cmax. The viral load is lower at the late stages 

of COVID-19 when apixaban and other anticlotting agents were originally proposed and could contribute to 

accelerating the decline in viral RNA levels. At the early stages of diseases, when viral loads are higher, it is 

more likely that the main mechanism of action over FXa is more pronounced than any effect on the inhibition 

of virus replication. 
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Abstract:  

Arboviruses represent an important problem in public health worldwide, with high economic and social impact. 

The Mayaro virus (MAYV), an arbovirus belonging to the Togaviridae family, genus Alphavirus, was isolated 

for the first time in Trinidad in 1954. Since then, MAYV has caused several sporadic outbreaks, affecting 

mainly rural areas and forest regions of the Americas. MAYV has an enzootic cycle, circulating among non-

human primates, small mammals, and birds. The main vectors are the wild mosquitoes Haemagogus sp., 

Mansonia sp. and Psophora sp. However, studies have also shown Culex, Aedes, and Sabethes mosquitoes and 

Anopheles species as potential vectors, increasing the risk of an urban cycle. Regarding clinical signs, 64-80% 

of people infected with MAYV are symptomatic, presenting arthralgia, fever, asthenia, myalgia, headache, 

post-orbital pain, and persistent arthritis as their main symptoms, which can develop chronic disease. 

Currently, there is no treatment and the only form of prevention is the elimination of vectors. (-)-

Epigallocatechin gallate (EGCG) is the most abundant catechin in green tea. Studies have shown that EGCG 

has extensive antiviral activity, acting against arboviruses such as Zika virus (ZIKV) and Chikungunya virus 

(CHIKV). In addition, EGCG can be safely administered to healthy individuals. The QHM series of 

compounds are synthetic (QHM-0011, QHM0020, QHM-0110, QHM-0230) and natural (QHM-001 - 

lapachol) hydroxynaphthoquinones with promising biological properties, including antiviral and antiparasitic 

activities. In the present study, the toxicity of six molecules (EGCG, QHM-0001, QHM-0011, QHM0020, 

QHM-0110, QHM-0230) were tested in newborn hamster renal fibroblast cells (BHK21) and human hepatoma 

cells (Huh-7) by MTT method (3-(4,5-dimethythiazol-2-yl)-2,5-diphenyl tetrazolium bromide). The EGCG 

demonstrated maximum non-toxic concentrations (MNTC) of 50 µg in both cell lines in 24 hours. The other 

five molecules analyzed (QHM-0001, QHM-0011, QHM0020, QHM-0110, QHM-0230) demonstrated MNTC 

of 10 µM, 75 µM, 45 µM, 50 µM, and 50 µM, respectively in BHK-21 cells. Further tests will be carried out 

to evaluate the antiviral activity of the molecules on the complete MAYV replication cycle: entry (adsorption 

and internalization) and viral release. In addition, we will also evaluate the molecules for the inhibitory effect 

on viral infectivity and direct inactivation of extracellular viral particles.  
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Abstract:  

One of the most concerning epidemiological scenarios for the near future is the potential emergence of newly 

circulating viral lineages of highly epidemic relevance. Although this concern was very recently brought to 

light with the emergence of another sample of a pandemic coronavirus, in 2015 some historically neglected 

arboviruses were already the reason of great attention for the scientific community due to the serious outbreaks 

caused by the Zika virus on that year. Deforestation and global climate change are particularly important as 

they lead to a considerable expansion of the mosquito vector population to geographical areas of intense urban 

presence. Amidst the diseases caused by arboviruses of recent prominence, we can also mention the so-called 

mayaro fever, caused by an Alphavirus named Mayaro virus (MAYV). In recent years, this virus has had its 

presence detected in several isolation and/or serological studies carried out in South America, Central America, 

and Caribbean. The MAYV fever is characterized by an acute febrile illness that may cause a severe and 

debilitating process of arthralgia, remarkably similar to what occurs for other arboviral diseases 

(e.g.,Chikungunya fever). Notwithstanding, studies on the biology of these viruses are extremely scarce, and 

our knowledge of them is based on the information we have for other described alphaviruses. With the absence 

of a licensed vaccine or clinically effective drugs against MAYV, understanding its multiplication cycle 

becomes a key point to easily identify and block important steps of viral replication. Here in this work, we 

begin an in-depth characterization of the replication cycle of a recent MAYV isolate (MAYV-AC), obtained 

in 2015 from the city of Acrelândia, Acre, Brazil. Three different cellular systems will be used in this work: 

VERO-E6, HFF-1 and also Aag-2 cells. MAYV stocks were already produced separately for each cell culture 

type, obtaining viral titers around ~5x10e6 PFU/mL. Results obtained from one-step-growth curves and the 

absolute quantification of the MAYV genome during replication will serve as the basis for an electron-

microscopy-based characterization of the most important steps of the MAYV- AC cycle. Allied with that, the 

profile of protein degradation/synthesis observed with SDS-PAGE and Western Blot assays are also important 

to guide for the expected time points in which the viral particle starts the processes of uncoating and 

morphogenesis, respectively. Finally, the characterization of the MAYV-AC cycle will also involve the 

participation of viral inhibitors that target different steps of viral cycle, such as cloroquine during the 

penetration, brefeldin and monensin for morphogenesis, and cytocalasin/nocodazole for the budding steps.  
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Abstract:  

Chikungunya fever (CHIKF), a disease resulting from CHIKV infection, is characterized as a disease that 

manifests mainly by moderate to severe joint pain as part of the symptomatic picture. Despite not having a 

high mortality rate, CHIKF is known for the high disability that affects chronic patients. It is known that 

individuals with comorbidities, such as diabetes mellitus, are more likely to develop the most severe form of 

the disease, with an increased risk of death, since diabetes is a heterogeneous group of diseases that have 

hyperglycemia in common. Furthermore, its pathogenesis includes the establishment and maintenance of an 

inflammatory condition in the pancreatic islets and other organs, possibly favoring the emergence of other 

systemic diseases associated with inflammation. Taking into account that CHIKV infection promotes a 

systemic inflammatory condition and that persistent inflammation promotes and worsens the severity of 

CHIKF, the study of the influence of diabetes mellitus on CHIKV infection is extremely relevant and 

interesting in the context of public health. Thus, the present study aims to unravel the possible implications of 

CHIKV in an animal model with comorbidity - type 1 diabetes model, after treatment with streptozocin (STZ) 

50 mg/kg for 3 and 5 days. For this, weaned male C57BL/6 mice were divided into 4 groups, according to 

weight, response to mechanical allodynia and casual blood glucose - into MOCK, CHIKV, STZ and 

STZ+CHIKV. After 7 days of infection, euthanasia was performed, blood was collected by cardiac puncture 

and the organs of interest (knee, thigh and liver) were collected for further analysis. It was possible to observe, 

mainly, the presence of histopathological lesion of the knee compatible with inflammation of the synovial 

joint, as well footpad swelling, especially at STZ+CHIKV, suggesting a synergistic effect of hyperglycemia 

and viral infection . However, there were no changes in biochemical, glycemic and mechanical allodynia 

parameters. Therefore, we intend to continue investigating the effects of pancreatic homeostasis imbalance as 

a model of comorbidity for CHIKV. Our next steps include evaluating the material already collected: 

histological analysis, viral load, cytokine levels and liver metabolomics. 
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Abstract:  

The COVID-19, a disease caused by Sars-CoV-2, spread rapidly around the world until it was declared a 

pandemic in March 2020. In severe cases, this disease can cause respiratory arrest and multiple organ failure, 

requiring intensive and complex healthcare structure. Because of this, COVID-19 became a serious threat to 

public health, causing millions of cases and deaths worldwide. Despite efforts to understand the virus and 

contain its transmission and the effects of the pandemic, there are still important aspects of the biology of the 

virus, its pathology or the immune response induced by the virus that need to be defined. There is a great 

divergence in the scientific literature regarding the capacity and kinetics of production of neutralizing 

antibodies, their half-life, duration, and cross-reaction between the variants. As a gold standard, neutralizing 

antibody analyzes are performed using the plate reduction neutralization test (PRNT) using the infectious virus. 

The study of neutralizing antibodies can be conducted using pseudotyped viral particles. A Sars-CoV-2 

lentiviral pseudovirus is one formed by the protein scaffold of HIV-1 with the Sars-CoV-2 S glycoprotein in 

the envelope, and which carries a reporter gene to the host cell. Thus, the objective of this work was to develop 

and establish a protocol to producethis pseudovirus and a seroneutralization assay using it to evaluate the 

neutralizing humoral immune response of individuals infected with the Gamma variant of Sars-CoV-2, 

vaccinated or not. The pseudoviruses were produced by transfecting a lentiviral clone and the S gene from the 

virus isolated in Wuhan from the variants of concern Gamma and Delta. The imunostaining by Western Blot 

of p24 structural protein of the protein scaffold and of S in the lysate and in the supernatant, together with the 

detection of viral genomic RNA, showed that the particles pseudotyped with the different S were assembled 

and released from the cell efficiently. The three Sars-CoV-2 pseudoviruses were able to produce a detectable 

and quantifiable cell entry throughthe light signal emitted by the reporter protein. As for the serum 

neutralization assay, highly neutralizing equine serum and a serum from a convalescent COVID-19 individual 

neutralized the entry of the pseudovirus into the cell, while a pre-pandemic serum was not able to neutralize 

the pseudoviruses. This shows that the produced pseudoviruses could be neutralized with specificity and with 

equivalence to PRNT. Seroneutralization assays with sera from patients infected with the Gamma variant 

showed that this variant induced an early neutralizing response, in relation to the beginning of the infection, 

and remained after 2 months of reporting symptoms. The response induced by Gamma had a cross-reaction by 

neutralizingthe pseudoviruswith the S of the Wuhan and Delta virus, although this neutralization capacity was 

delayed and to a lesser extent. Delta reinfection or vaccination increased neutralizing titers against these last 

two pseudoviruses. Furthermore, neutralizing capacity does not linearly correlate with total anti-S IgG levels. 
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Abstract:  

The Zika virus (ZIKV) is a mosquito-borne virus that has attracted a lot of attention in recent years due to the 

explosive epidemic from 2014 to 2016. This virus is one of the emerging vector-borne viruses infecting humans 

and is responsible for severe congenital anomalies, as microcephaly in the Western Hemisphere. Currently, 

only a few vaccine and therapeutic drug candidates are being developed for the treatment of ZIKV infections, 

but none are commercially available. ZIKV infection in Brazil gained notoriety in 2015 when it reached 

epidemic proportions in the country, with the disease being associated with a significant increase in the number 

of cases of congenital diseases and neurological disorders. The objective of this work was to evaluate the 

antiviral activity of the synthetic substance derived from 1,2,3-triazoles conjugated to the thiophene ring 

(DP14) in vitro. For this analysis, Vero cells were added in 24-well plates and after 90% confluence the cells 

were subjected to ZIKV. After 1 hour adsorption the cells were washed and varying concentrations of the 

compound were added. Ratings were determined by the viral plaque reduction assay. For the evaluation of the 

inhibition of the production of particles by Transmission Electron Microscopy and for that, cells were placed 

in culture bottles and after infected and treated with the compound. After cells were fixed in 2.5% 

glutaraldehyde in 0.1 M cacodylate buffer and the determination was performed and documented by 

photomicrographs. The DP14 substance was tested with Vero cells to assess cytotoxicity and having a CC50 

value of 612 µg/mL. Then, tests were performed to evaluate the inhibitory potential of the substance using 

Vero cells, which showed an EC50 value of 0.62 µg/mL, resulting in a selectivity index (IS) of 987 and an 

inhibition percentage of 99% of viral replication at the doses used. DP14 was subjected to analysis of prediction 

of intestinal absorption and ability of substances to cross the blood-brain barrier using the admetSAR 2.0 

server. The results were compared with ribavirin, a commercially available drug that has in vitro inhibitory 

activity on ZIKV replication. Triazole DP14 showed a medium ability to penetrate the blood-brain barrier, 

excellent intestinal absorption and medium safety with respect to hepatotoxicity. In addition, electron 

microscopy of Vero cells was also performed, where we can visualize the entry of the virus into infected and 

untreated cells. In the cells treated with the substance DP14, no viral particles were found. Given these results, 

the substance DP14 may be promising for the development of drugs against ZIKV. 
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Abstract:  

The rapid worldwide spread of SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) has imposed 

measures of physical distancing in order to mitigate de virus spread. In fact, the recent epidemics of omicron 

lineages of SARS-CoV-2 in vaccinated and unvaccinated individuals indicate that measures to control the 

spread of the virus are still necessary. Consequently, the adoption of personal hygiene procedures and asepsis 

of fomites has led to an increase in the demand for antiseptic products and a depletion of raw materials used 

in its production. In the present study, we aim to evaluate the virucidal activity of natural and chemical 

compounds against SARS-CoV-2 to be used as raw material for the production of sanitizers and disinfectants. 

In silico screening by molecular docking prediction algorithms indicated that the following compounds: 

curcumina, thymol, citric acid anhydrous, Potassium peroxymonosulfate (oxone), magnesium 

monoperoxyphthalate and chlorhexidine, are able to interact and inactivate the virus. To validate these results 

all compounds were used to assess their toxicity by MTT cell viability assay and their virucidal activity using 

the maximun non-cytotoxic concentration by lysis plaque inhibition assay. For this, briefly, curcumina (0.1 

mg/ml) and thymol (1 mg/ml) were solubilized in DMSO 100% and then in DMEM cell culture media (with 

0,3% DMSO in the final solution) and the other compounds (10 mg/ml each) were directly solubilized in 

DMEM. The MTT was performed using ten-fold serial dilution (9 concentrations) and the CC50 value was 

determined using GraphPad PRISM. The CC50 values were: 0.35 mg/ml for magnesium monoperoxyphthalate; 

0,06 mg/ml for curcumina; 3.2 mg/ml for citric acid anhydrous; 1.39 mg/ml for potassium peroxymonosulfate, 

0.09 mg/ml for thymol and 0.12 mg/ml for chlorhexidine. The virucidal assay indicated that thymol, 

curcumina, and citric acid anhydrous were able to inactivate 20.71%, 46.32% and 74,74% of the of the viruses 

placed in culture, while potassium peroxymonosulfate, magnesium monoperoxyphthalate and chlorhexidine 

were able to inactivate all viral particles incubated with the cells. Thus, our preliminary results show that these 

compounds can be used for the production of disinfectants in order to mitigate SARS-CoV-2 spread by fomites. 
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Abstract:  

Zika virus (ZIKV) is a member of the Flavivirus genus within the Flaviviradae family and has a positive-

strand RNA genome of about 11,000 nucleotides. This virus can be transmitted to people primarily through 

the bite of an infected Aedes species mosquito (Ae. aegypti and Ae. albopictus) and vertically by placental 

passage during pregnancy, being related as a cause of microcephaly and other severe fetal brain defects. In 

2021, about 6500 probable cases of ZIKV were notified in Brazil. Histidine triad nucleotide-binding protein 

(Hint1) is an intracellular protein, known for the hydrolysis of lysyl-adenylate, a molecule used to produce the 

lysine tRNA, thus through this role, Hint1 can regulate protein translation. Besides that, Hint1 can act as a 

tumor suppressor, by up-regulating p53 and Bax, and down regulating Bcl2. Until now, there are no studies 

indicating an association between Hint1 and viral infections, however, previous results from our group showed 

that the pharmacological blockade of Hint1 enzymatic activity could lead to an increase in ZIKV infectivity in 

Vero cells. Therefore, this study aims to confirm the preceding results and to investigate if the pharmacological 

blockade of Hint1 causes an increase in ZIKV infectivity in a relevant cellular model for the infection, such as 

neuroblastoma (SH-Sy5y) cells. In the experiments six different Hint1 inhibitors were used: Trp2MAEtAdC 

(compound 1), Trp2AEtAdC (compound 2), TrpEtAdC (compound 3), Trp2MAEtAdAS (compound 4), 

Trp2AEtADAS (compound 5) and TrpGc (compound 6). Cytotoxicity of the inhibitors was made to determine 

the maximum non-toxic concentration, which was 100 µM for all compounds. Neuroblastoma and Vero cells 

were infected with a Brazilian strain of ZIKV at MOI 0,1 and 0,05 respectively, and, after adsorption period 

the cells were cultured with 100 µM of each drug. Culture supernatants were collected every 24 hours until 72 

hours post-infection (HPI) for infectious virus particles titration by plaque assay. Our results showed that drugs 

1, 3 and 4 were able to significantly increase the infectivity of ZIKV in neuroblastoma in one log in 72 HPI, 

similar results were obtained in 48 HPI for compounds 3 and 4. For Vero cells, treatment with drugs 2 and 5 

increased ZIKV infectivity in one log in 72 HPI. Based on our results for SH-Sy5y, we did a time-of-addition 

test for drugs 3 and 4 pre-treating cells for 2 hours and replenishing or not the drugs after infection or adding 

the drugs at 24 HPI. All supernatants were harvested at 72 HPI for titration. We observed that compound 4 

was able to increase by one log ZIKV replication when added at 24 HPI. These data showed that inhibition of 

Hint1's enzymatic activity is associated with a relevant increase in ZIKV replication in two different cell 

lineages, thus we hypothesized that Hint1 plays an important role in ZIKV replication probably regulating late 

events in the virus life cycle. The mechanism by which this event occurs is under investigation by our group. 
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Abstract:  

Reinfection cases of Severe Acute Respiratory Coronavirus 2 (SARS-CoV-2) have been reported globally. 

These events have become more frequent since the emergence of the variants of concern (VOCs) in the last 

quarter of 2020. The first case in Brazil was reported in December 2020. In this study, we evaluated a series 

of well documented reinfection cases in Brazil from 2020 to 2022. SARS-COV-2 was detected in two samples 

of COVID-19 cases collected at least 90 days apart. Up to 392 reinfection suspected cases from different 

Brazilian regions (Midwest, North, Northeast, South, and Southeast) were evaluated and the case confirmation 

was performed by real time RT-PCR followed by whole genome sequencing. SARS-CoV-2 lineages were 

characterized, and the presence of minor variants characterized using the Viralflow. A total of 99 reinfection 

cases were confirmed and all cases had satisfactory clinical progression. Lineages responsible for the first 

infection of cases were: B.1.1.33, B.1.1.28, and P.2 in 2020 (49 cases) and P.1, P.2, B.1.1.7, N.9, AY.99.2, 

and AY.101 in 2021 (43 cases) and BA.1/BA.1* (7 cases) in 2022. The second SARS-CoV-2 infection of these 

cases were related mainly by the variant of interest (VOI) P.2 (2 cases), or Variant of Concern (VOC) 

Gamma/P.1/P.1* (9 cases), Delta/AY*/B.1.617.2 (5 cases) and Omicron/BA* (83 cases). The VOC Omicron 

has been predominant in reinfection cases (81,8%, 81/99) caused by different lineages BA.1 and BA.1*. From 

these confirmed reinfection cases 7,7% reported prior complete vaccination course. The analysis of minor 

variants in the SARS-CoV-2 genomes from the first infection and second infection showed 90% (39/43 cases 

analyzed) presented minor variants, 53% (n = 23/43) presented minor variant in the first and second episode 

and 34% (n = 15/43) presented with a minor variant only in the second infection. Compared to the VOC Delta, 

the VOC Omicron contains almost twice as many mutations in the Spike protein (S) and important mutations 

in the ORF1A region, mutations already present in other VOCs and others known to evade antibody 

neutralization and increase the chances of reinfection cases. These findings add to data indicating that natural 

SARS-CoV-2 infection does not necessarily prevent subsequent infections and further demonstrate the 

important contribution of VOCs in these cases 
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Abstract:  

The Human Immunodeficiency Virus 1 (HIV-1) is a lentivirus that belongs to the Retrovidae family. Its 

genome synthesizes structural, non-structural, and accessory proteins. Nef is an accessory protein that regulates 

the trafficking of several host proteins, which results in an environment that favors the virus pathogenesis. 

CD4 is one of the host proteins downregulated by Nef. To downregulate CD4, Nef forms a complex with 

Adaptor Protein 2 (AP2) in clathrin-coated pits that induce its accelerated endocytosis and degradation in 

lysosomes. This phenotype is well described, however, whether Nef modulates CD4 trafficking in the secretory 

pathway remains to be investigated. Thus, this work investigates whether Nef alters the trafficking of newly 

synthesized CD4 molecules within the secretory pathway. To achieve this goal, we used the RUSH (Retention 

Using Selective Hooks) system, which allows monitoring the trafficking of proteins in live cells. We produced 

a HeLa cell line expressing streptavidin fused to KDEL, an endoplasmic reticulum retention motif. This lineage 

was transfected with a plasmid to express the CD4 fused to streptavidin binding peptide (SBP) and a 

fluorescent reporter protein (mCherry). In this system, newly synthesized mCherry-CD4 molecules will be 

retained in the endoplasmic reticulum through the interaction between SBP and streptavidin. The addition of 

biotin to the cell culture medium will interrupt the interaction with the SBP, releasing the trafficking of 

mCherry-CD4. Live-cell imaging and flow cytometry showed that mCherry-CD4 follows the secretory 

pathway until it reaches the plasma membrane and that its cell surface downregulation is accelerated when 

cells express Nef. Therefore, we validated that the tool is functional and useful to study CD4 trafficking and 

the effect of Nef in this process. After releasing mCherry-CD4 trafficking at different times, we observed, by 

immunofluorescence and biotinylation of surface proteins, that Nef compromises the targeting of mCherry-

CD4 to the cell surface. Furthermore, analysis of mCherry-CD4 total levels degradation induced by Nef 

occurred two hours after trafficking release. Thus, we conclude that the RUSH tool is useful to study the effect 

of Nef on host protein trafficking and the initial results suggest that Nef targets CD4 degradation before this 

molecule reaches the cell surface. Financial support: The São Paulo Research Foundation (FAPESP). 
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Abstract:  

Mayaro (MAYV) and Chikungunya (CHIKV) are arboviruses that belongs to the alphavirus genus and 

circulates in Brazil with an increasing number of infections is being reported in the past years. Their main 

symptoms are incapacitating muscle and joint pain that can enter a chronification process that can persist for 

years with undetectable viremia. These mechanisms of myositis chronification have not yet been fully 

elucidated, but some findings suggest similarities with autoimmune inflammatory myopathies (IM) like high 

levels of IFNγ and TNF mRNA and immune infiltrate, along with muscle structure necrosis along with fibers 

atrophy. In autoimmune IMs, immunoproteasome (IP) complex plays a key role in the imbalance of protein 

homeostasis and exacerbation of inflammation through the increase of muscle protein degradation rates. In this 

work we evaluated the involvement of IP expression and activity in myositis induced by MAYV and CHIKV. 

Using bioinformatics' tools to analyze peptide cleavage prediction of viral proteins we observed that the E2 

immunodominant peptide from CHIKV responsible for persistent CD8 cell activation and antibodies 

generation upon infection is originated by IP cleavage but not by constitutive proteasomal cleavage. CHIKV-

infected mice showed an increased expression of IP catalytic components, β1i, β2i and β5i together with an 

increased expression of inflammatory mediators like IFNγ, TNF, CD68, IL10 and IL4 and also MHC-1. The 

blockade of TNFα with infliximab (IFX) in CHIKV-infected mice showed that the increase of IP expression 

is partially dependent of TNF. Interestingly, the pharmacological inhibition of β1i IP catalytic subunit using 

dihydrieponemicyn (DHE) increased viral load at gastrocnemius muscle and foot pad, muscular damage and 

lethality during infection. We also inhibited pharmacologically β5i IP subunit using ONX-0914 and observed 

that CHIKV infection led to increased paw edema in comparison with untreated animals. Exposing peritoneal 

macrophages to MAYV and CHIKV, we observed that both viruses induced the increase of IP expression, 

although they were not able to replicate in this cell. In addition, MAYV but not CHIKV was able to increase 

reactive oxygen species. To evaluate the role of macrophages in the context of muscle infection, we co-cultured 

macrophages with infected C2C12 muscle fibers in direct contact and we observed a decrease in the number 

of released viral particles, which is not observed in co-culture using transwell systems. In these muscle cells, 

infection led to an increase in IP subunits expression only under direct contact with macrophages. Myoblasts 

and myotubes are susceptible to infection by CHIKV and MAYV and both can modulate IP expression upon 

stimulus with IFNγ. However, we found that only myoblasts, but not myotubes stimulated with IFNγ during 

infection shows a decrease of viral replication and cell death induced by infection. Inhibition of IP catalytic 

subunits can revert this phenomenon. Taken together, these data suggests that IP expression is important to 

control replication, survival and edema during disease. Additionally, IP is also responsible to protect the 

viability of muscle precursor cells, which are necessary to repair injured muscle. Finally, IP may be a key 

mechanism to understand chronic inflammation caused by alphaviruses. 
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Abstract:  

Rhinovirus (RV) RNA is frequently detected in hypertrophic adenoids and palatine tonsils from children 

without cold symptoms, but the biology of these infections remains obscure. In the present study, tonsillar 

tissue fragments obtained at tonsillectomy were used to localize naturally infected lymphoid cell types by 

SIMPLE methodology, and to quantitate infected cells by cell cytometry. Next, we assessed the replication of 

RV-16 and induction of cytokine production in primary cultures of tonsillar mononuclear cells (TMNCs) 

infected in vitro . RV structural VP1 protein was detected in CD4+ T and B lymphocytes from naturally 

infected human tonsils, and flow cytometry revealed that 25.6% and 39.8% of CD4+ T and B lymphocytes, 

respectively, were RV-positive. Ex vivo infection of cultures of total TMNCs with RV-16 (MOI=1) showed 

to be productive of extracellular virions at 24 hpi. We also verified the cytokine profile produced by RV-16-

infected TMNCs by cytometric bead array and found that the the cytokine profile was of the type Th1/Th17, 

with notable increases in INF-γ, IL-6, and IL-17. Additionally, in vitro infection of continuous lineages of T 

and B lymphocytes indicated that they are susceptible to RV-16 with virtually or no impact on cell viability, 

accompanied by increased expression of IL-10, especially in B lymphocytes. In conclusion, RV causes natural 

infection of CD4+ T and CD20+ B lymphocytes in children's tonsils; and also of primary cultures in vitro, 

inducing a Th1/Th17 cytokine profile. RV-16 infection of continuous lymphocyte cell lines does not cause 

significant cytotoxicity effects, and increases the expression of IL-10, a cytokine known to be related to 

persistent viral infection. 
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Abstract:  

Human Respiratory syncytial virus (HRSV), a major cause of severe respiratory disease in children worldwide, 

typically infects epithelial cells in the upper and lower respiratory tracts. However, previous studies in the 

laboratory have shown the presence of HRSV in tonsillar tissues and lymph nodes in patients without 

symptoms of respiratory infection. Serial immunohistochemistry and flow cytometry have shown HRSV in 

CD4+ T lymphocytes in secondary lymphoid tissues. In addition, in vitro infection of the A3.01 lineage of 

human CD4+ T lymphocyte showed that HRSV replication was hampered at multiple steps, and that viral 

inclusion bodies (IBs) appeared to not be functional, resulting in virtually no production of viral progeny. We 

evaluated details of the virus-cell interaction in HRSV-infected CD4+ T lymphocytes, including the reasons 

for their low permissiveness, expression of HRSV genes, and effects on cell viability, longevity, and functions. 

The quantification of viral genomic RNA by qPCR evidenced that HRSV replication in A3.01 cells was 

considerably reduced, and viral mRNA levels were lower compared to HEp-2 cells, with undetectable mRNA 

for the viral polymerase (L). Furthermore, by immunofluorescence, HRSV infection of A3.01 lymphocytes 

does not activate caspase 3 and does not alter the viability of the cells at MOI=1 and MOI= 10, but decreases 

production of interleukin 2 (IL-2) and increases production of IL- 6. In summary, HRSV infection of A3.01 

CD4+ T lymphocytes may alter the cytokine profile, but is virtually non-productive, probably due to minimal 

or no expression of viral proteins essential for viral replication, like the polymerase, and results in minimal or 

no cytotoxicity, which is consistent with a potentially persisting infection. 
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Abstract:  

Introducion. EBV nuclear antigen 1 (EBNA1) is a multifunctional protein of 641 amino acids. In host cells it 

is essential for the maintenance, replication and transcription of the EBV genome in expressed in both latent 

and lytic modes of infection. Objetive. This study aimed to characterize the EBNA1 gene in cases of infectious 

mononucleosis (IM) in the metropolitan region of Belém / Pará/ Brazil, period of 2005-2016. Material e 

Methods. The detection of the EBNA1 gene occurred in 26 positive cases infectious mononucleosis were 

investigated by the Health Service of the Evandro Chagas Institute, using the Nested PCR and sequencing, 

these strains were analyzed, edited and compared with the prototype B95-8 (GenBank V01555.2) and 

MK540312. Results. Phylogenetic analysis identified two variants of EBNA1: P-ala with a rate of 23.1% (6/26) 

and V-Leu in 19.2% (5/26). The most frequent sub-variants were V-LeuAg in 30.8% (8/26), P-Thr' in 11.5% 

(3/26), P-ala' in 7.7% (2/26) and V-alaiii in 7.7% (2/26). As for the origin of the sequenced cases, in the strains 

from Belém (76.9% - 20/26) the presence of all types of EBNA1 was verified: P-ala and V-leu in 20% (4/20) 

each; V-LeuAg at 30.0% (6/20), P-Thr' at 15%, (3/20); P-ala' by 10% (2/20); and V-alaiii by 5% (1/20). 

Regarding the EBNA1 gene, of the 26 strains of IM, six (23.1%) exhibited identical alignment to the B95-8 

prototype sequence, with the others, a total of 17 amino acid changes were observed. Conclusion. The genetic 

identification of EBNA1 in the present study allowed for the first time to distinguish the molecular 

epidemiology and the circulation of these viral agents, highlighted by their characteristic of viral persistence 

in clinical specimens of lymphocytes identified in IM strains coming from individuals of the northern Brazil. 
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Abstract:  

In March 2020, faced with the rapid spread of the SARS-CoV-2 virus and the significant increase in the number 

of infected around the world, the World Health Organization declared that we were facing a pandemic 

situation. The first cases of infection were reported in the province of Wuhan, China, and by mid-late December 

2019, the virus had spread to all continents. The main complications caused by infection by this virus are 

pneumonia, acute respiratory distress syndrome, which can lead to multiple organ dysfunction. Treatment for 

those infected with the SARS-CoV-2 virus is mainly aim to relieve the patient's symptoms. Peptides are 

compounds that have been showing great prominence in the study of antiviral potentials, including studies 

with inhibition potential against coronavirus. In view of the current pandemic situation and the great global 

public health problem that the SARS-CoV-2 virus and the potential of studies with antiviral peptides, the 

objective of the present work was to identify and investigate the potential of peptides to inhibit infection by 

Wuhan wild-type SARS-CoV-2. Initially, a cytotoxicity assay was developed in VERO cells by means of the 

MTT (3-(4,5)-ylthiazol-2-2,5-diphenyl bromide) assay. First, for the antiviral analysis of the peptide MC1937, 

an assay was performed to determinate if this peptide had potential at any stage of the viral cycle, and the 

analysis was done by TCID50 (infectious dose for 50% of tissue culture). Besides that, to investigate which 

step of the viral cycle the peptide has effects on the virus, it was performed the entry, virucidal, and post-entry 

assays. From the results from MTT assay for the MC1937 peptide, it was selected a concentration of 12,5 µM 

and 24 hours as time of incubation, and this was used to test the potential effect of this peptide at any stage of 

virus cycle. By that, it was possible to confirm that the peptide demonstrated an inhibition of about 94,9% in 

the infectivity of the virus when compared with the control. MC1937 peptide also demonstrated an inhibition 

of approximately 70,2% in comparison with the control for the entry step of this virus cycle. Besides that, it 

was also possible to confirm that this peptide presented an action on the virus particle, with a percentage of 

about 82,11% for the virucidal experiment. And, the post-entry assay showed about 73,36% lower replication 

percentage in comparison with the vehicle control. In conclusion, these results showed the potential of this 

peptide against SARS-CoV-2, demonstrating that this peptide has effect in several steps of viral cycle of this 

virus. However, it is yet necessary further studies to better elucidate and understand the action mode of this 

compound. 
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Abstract:  

The World Health Organization declared COVID-19 a pandemic in March 2020. The first documented case 

of the disease in Brazil occurred on February 26. Three weeks later, our lab carried out the SARS-COV-2 first 

detection. This work presents an overview of the implementation of the Support Center for COVID-19 

Detection and Clinical Research (SCCDCR) in a hospital, aimed at supplying an armed force with human 

capital and infrastructure to support the diagnostic process and promote scientific discoveries that can generate 

new knowledge. The challenges faced in this research included remodeling the existing space; acquiring new 

knowledge, materials, and equipment; and recruiting and training military and civilian personnel, according to 

biosafety standards. Over this period, approximately 19 thousand samples were processed, and results were 

delivered within 24 h. In addition, 20 studies have been developed in partnership with renowned scientific 

institutions (INMETRO, UFRJ, UFF, FIOCRUZ, UFAC). The implementation of the SCCDCR represented 

the hospital independence as the gold standard for COVID-19 diagnosis in difficult times. The current lab 

structure leaves a legacy, which now has a robust knowledge space in molecular biology and virology. In line 

with the mission of the Navy Force, an efficient structure was built to minimize possible damage from 

biological threats. Thus, this study aimed to contribute to the diagnostic process, high-level research, and 

defense of our homeland.  
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Abstract:  

The discovery and characterization of giant viruses that infect amoebas revealed a structural and genetic 

complexity never seen before in the virosphere, including genes associated with translation and post-

translational modifications. Even though these viruses potentially share a common ancestor, this distinct group 

of organisms has a great biological diversity and in many isolates the majority of the genes don't present 

homology found in databases. This large number of genes with unknown function indicates a great potential 

for the discovery of proteins that may help to elucidate their biology and evolution. In addition, annotation and 

eventual gene re-annotation, are fundamental to identify genes with biological and biotechnological relevance. 

Thus, the present work aims to functionally characterize in silico the predicted genes of giant viruses of 

emerging viral taxa, enriching the knowledge about these organisms. Therefore, the genome sequencing of a 

new isolate and re-annotation of the predicted genes of all the representatives of the putative 'Pithoviridae' 

family was made using three different platforms and the pan-genome was constructed using Proteinortho 

software. A new strain of orpheovirus (ORPV) was isolated and after viral production the complete genome 

was sequenced using Illumina MiSeq. The FastQC program was used for quality control of the obtained reads, 

which were trimmed using the Trimmomatic tool and showed a Phred score above 30. For genome denovo 

assembly we used Spades 3.12 with default parameters. The software Mauve was used for constructing a 

multiple genome alignment, and the new ORPV showed a conserved genome synteny when compared to the 

first isolate with an identity of 99.97%. ARAGORN predicted 2 tRNA (Tyr, Ala) coding sequences and 

GeneMarkS predicted 1,520 genes. All the predicted genes were considered for genome annotation. Within 

the established thresholds, HHpred found 365 hits, Diamond 329 and InterProScan 748, in total 879 predicted 

genes had homology found in at least one database, making ORFan genes representing 42% of the genome. In 

the annotation of the first isolate carried out in 2017, ORFans represented 58% of the predicted genes. Among 

the 14 functional categories of orthologous genes delimited for the phylum Nucleocytoviricota, the highest 

percentage of genes with homology found were framed in the categories non-characterized, miscellaneous and 

other metabolic functions, respectively. Phylogenetic analysis of the DNA polymerase encoding gene showed 

that the new ORPV cluster with the first orpheovirus isolate, and together they form a divergent clade with the 

other representatives of the proposed family. For the other isolated representatives of the proposed family, the 

same gene prediction and annotation procedures were performed. The pan-genomic analysis showed an open 

pan-genome composed of 3,353 genes, of these, 1,478 were from orpheovirus alone, and a core genome 

composed of 30 genes, disregarding the orpheovirus, the core genome increases to 136 genes. Taken together, 

our results demonstrate that the proposed annotation procedure is a good method to standardize the annotation 

of giant viruses and that due to the completely divergent evolution of orpheovirus a new taxon may be created 

in the future to place them in a separated family. 
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Abstract:  

The Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) emerged in late 2019, and despite the 

585 million confirmed cases, there is no approved specific antiviral to the treatment of Coronavirus Disease 

2019 (COVID-19). Amazonian biodiversity, however, represents an immeasurable source of natural 

compounds with potentially potent antiviral activities. In this context, LFA is a glycosyl flavonoid derived 

from Eugenia lisboae leaves that demonstrated to inhibit the viral proteins 3CLpro and RdRp in previous in 

silico analysis. Therefore, the aim of this work was to evaluate the in vitro anti-SARS-CoV-2 activity of LFA 

using a VSV-SARS-CoV-2 pseudotyped virus model, and to support these results testing the antiviral activity 

of LFA against SARS-CoV-2 Wuhan-Hu-1. The antiviral activity of LFA was first assessed using the 

stomatitis virus (VSV) expressing the reporter eGFP and the S protein of SARS-CoV-2 (VSV-eGFP-SARS-

CoV-2-S) to infect Vero cells and measure infectivity rates. Cell viability analysis was performed in parallel. 

Then, the anti-SARS-CoV-2 activity of this substance was validated by infecting Vero cells with SARS-CoV-

2WT (Wuhan strain) and adding LFA at non-cytotoxic concentration in different stages of virus infection (time 

of drug-addiction assay). Inhibition of infection was indirectly measured by cell viability under infection and 

treatment, using MTT assay. The results demonstrated that LFA at non-cytotoxic concentration inhibited 70% 

of VSV-eGFP-SARS-CoV-2-S infection, with a selectivity index (ration between cell viability and virus 

infectivity) of 18,1, suggesting a potent inhibition of viral entry to the host cells. By using the SARS-CoV-2WT 

infected Vero cells assays, the results corroborated the previous in silico data, showing inhibition of 61,2% of 

SARS-CoV-2 replication. Our findings show that LFA possesses a great potential as an antiviral compound 

and can be also useful as a template to the development of novel antiviral drugs against SARS-CoV-2. 
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Abstract:  

COVID-19 is related to about 500 million infections and 6 million deaths worldwide. The receptor-binding 

domain (RBD) motif of Spike protein (S) in SARS-CoV-2 interacts with angiotensin-converting enzyme 2 

(ACE2) for viral entry and subsequent replication. Although saliva contains antiviral components, SARS-CoV-

2 infection was confirmed in mucosae of oral cavity. Here we hypothesize that salivary peptides can interact 

with RBD in SARS-CoV-2 to prevent viral entry into host cells. Thus, the aim of this work was to screen 

salivary peptides driven to SARS-CoV-2 and to determine their antiviral activity to block viral entry. Based 

on 2193 salivary peptide sequences[UC1] , we develop a pipeline for 3D modeling and docking 298 salivary 

peptides with above 70% identity after BLASTp against Protein Data Bank structures using Modeller software 

and performed an in silico molecular docking against RBD-S using the HPEPDOCK Server. The 4 salivary 

peptides with higher interaction on SARS-CoV-2 (-227 to -209 Kcal/Mol) were synthesized to assess blocking 

viral entry in vitro using the stomatitis virus (VSV) expressing eGFP and the S protein of SARS-CoV-2 (VSV-

eGFP-SARS-CoV-2-S) infected VERO cells. The salivary peptides 86, 337, 409, and 1115 at 50ug/mL 

inhibited in vitro infection rates at 44%, 50%, 38%, and 68%, respectively, with cell viability of up to 100%. 

Molecular docking analysis showed that S-salivary peptides interaction blocked Spike/ACE2 binding and these 

effects were maintained (-12% to 16%) to Gamma, Delta, and Omicron variants. Altogether, the application 

of naturally occurring salivary peptides 86, 337, 409, and 1115 in oral antiviral delivery systems represents a 

potential alternative for preventing SARS-CoV-2 infection. 
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Abstract:  

Yellow fever is a disease caused by the yellow fever virus (YFV), an arbovirus (arthropod-borne virus) that 

belongs to family Flaviviridae, genus Flavivirus, and considered the prototype of this family. Yellow fever 

transmission is characterized by an urban and a sylvatic cycle of transmission, depending on the vector 

responsible for the transmission. Similar to other flaviviruses, YFV genome consists of a positive sense, single-

strand RNA that encodes a polyprotein that is cleaved into 7 non-structural and 3 structural proteins that, 

depending on the protein, harbor the majority of epitopes involved with the cellular and humoral immune 

response against YFV infections. The less severe clinical manifestations, independent of the transmission 

cycle, resemble those observed with other flavivirus infections, i. e., fever, myalgia, headache, retroorbital 

pain, among others. However, different from other arbovirus diseases, a live-attenuated virus vaccine 

(17D/17DD) is available to prevent YFV infections. Therefore, in rare cases, the immunization with this 

vaccine can cause serious adverse effects, such as the viscerotropic or neurological disease that, in a 

considerable percentage of cases, can lead to death. In this project, an inactivated yellow fever virus vaccine 

was produced using 17DD virus and the safety and immunological response to this inactivated vaccine, either 

in its pure preparation [inactivated (i17DD)] or in combination with a recombinant NS3 peptide (i17DD 

+NS3Hel), was evaluated in C57BL/6. Humoral and cellular immune response was investigated after 

inoculation with several vaccine preparations. Humoral response will be measured by ELISA and PRNT, and 

cellular response was evaluated in splenocytes by Flow Cytometry after cellular stimulation. Our preliminary 

results showed that the combination of i17DD + NS3Hel promoted TCD4 and TCD8 lymphocyte expansion in 

the same magnitude as the groups that received 17DD. The immune response profile based on TCD4 cells was 

more associated with a Th1 profile (immunity to intracellular pathogens), as production of IL-2 and INF-γ was 

equivalent to 17DD, without IL-4 production. Furthermore, 100% of the mice that received the formulation 

i17DD + NS3Hel produced antibodies in concentrations similar to 17DD vaccination. Neutralization and 

survival testing will be the next steps to finalize vaccine validation. Up to this point, our results show that the 

formulation i17DD + NS3Hel induces both cellular and humoral immune response similar to the attenuated YF-

17DD vaccine. 
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Abstract:  

Chikungunya virus (CHIKV) is an arthropod-borne virus transmitted mainly by Aedes mosquitoes and is the 

causative agent of the Chikungunya fever. This disease is a reemerging infection that has spread to over 100 

countries worldwide and Brazil has now the highest incidence of this infection globally. Despite the low 

mortality rates, this disease can cause debilitating joint pain and more severe manifestations that can last for 

months to years after acute infection, affecting drastically the patients´ quality of life and may cause worrying 

economic outcomes. Nonetheless, there are no drugs or vaccines available to tackle this disease yet, which 

makes the search for novel antivirals an urgent need. Previously, we have identified two 1,4-dissubstituted-

1,2,3-triazole derivatives (LSO-03 and LSO-21) with promising antiviral activity against the replication of 

CHIKV 181/25 strain and a Brazilian clinical isolate (BRA/RJ/18) in different cell lines. This work aims to 

investigate the mechanism of action of the compounds LSO-03 and LSO-21 towards the CHIKV BRA/RJ/18 

replication in Vero cells. For all assays, compounds were evaluated at a highly effective and non-cytotoxic 

concentration (100 µM) and virus titers of the supernatants were determined by plaque reduction assays. 

Initially, a time-of-addition assay was performed to assess which step of viral replication is affected by these 

compounds. Both of them exhibited a high inhibitory activity (>60%) when added up to 4 h post-infection 

(hpi), suggesting that they may act at early steps of viral replication, including post-entry stages. Also, LSO-

03 maintained its high activity when added up to 8 hpi which suggests that this compound may act at late steps 

as well. So, we further investigated the inhibitory activity of these compounds at specific steps of viral 

replication, such as attachment, entry and virus release. None of them inhibited viral attachment, but LSO-21 

showed an interesting inhibition rate on entry step (54.4%). Regarding virus release, LSO-03 significantly 

inhibited virus egress with an increased intracellular/extracellular virus content rate (7.27) compared to the 

DMSO-treated control (2.84). To evaluate the indirect effects of these compounds on host cells, Vero cells 

were treated with these compounds for 2 h before infection. Only LSO-21 reduced the virus titer with an 

inhibition rate of 31.2%. In addition, we investigated the virucidal activity of these compounds by treating 

virus suspensions containing 2 x 105 PFU for 2 h. Interestingly, LSO-21 exhibited a strong virucidal potential, 

decreasing virus infectivity by 81.8%. To further investigate the putative targets of these compounds, we 

carried out a structure similarity analysis within a library of known ligands of CHIKV's proteins followed by 

molecular docking studies. Computational studies suggested that the triazole derivatives inhibit CHIKV nsP1 

protein while LSO-03 may also target the proteolytic activity of the C protein. In conclusion, our results 

indicate that these compounds exhibit different mechanisms of action and can act at different steps of viral 

replication, which is interesting for the search of novel antiviral drug candidates to treat Chikungunya fever. 
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Abstract:  

Agroforestry systems (AFS) for cocoa production combine traditional land-use practices with local 

biodiversity conservation, resulting in both ecological and agricultural benefits. The cacao-cabruca is an AFS 

model that consists of random intercropping of cocoa in native forest strata, exploiting native or exotic trees 

to provide shade, and widely implemented in regions of the Brazilian Atlantic Forest (AF). These environments 

can be considered an Agroecological Interface (AI) and make possible it to expand the knowledge of viral 

circulation, considering the possibility of spillover that could affect cocoa production. In our study, we 

analyzed the Carpotroche brasiliensis (Raddi) A. Gray (Achariaceae) virome from AF and cacao-cabruca AFS 

regions using metatranscriptomics analysis. C. brasiliensis is a native plant species to the AF whose vernacular 

name is sapucainha. RNA samples from six different organs (leaf, flower, flower bud, root, fruit, and seed) 

were obtained from sixteen C. brasiliensis adult trees (eight from AFS and eight from natural AF ecosystems), 

sampled in June 2014 in Camamu-Maraú Country, State of Bahia, Brazil. A total of 20 cDNA libraries (11 

from samples of AFS, and 9 samples of AF) were sequenced on Illumina MiSeq 2 x 250 bp pair-end. 

Bioinformatic tools were used for pre-processing libraries and transcriptome assembly. The contigs that 

showed sequence similarity to viral sequences were used as an anchor for the new assembly, and submitted 

for metagenomic analysis. Assembled contigs were used as queries against amino acid sequence databases in 

Diamond tool and NCBI BLAST online tool (BLASTN and BLASTX). We considered only the best hit for 

each contig and with an e-value <1e-3, 90% of coverage and 90% of identity. The conserved domains were 

annotated in each contigs. We quantification of viral sequences to estimate relative abundance at transcript-

level through Transcripts Per Million (TPM) to each library. Moreover, we performed phylogenetic analyses 

using the best-fit model selected for alignment of assembled contigs in the NCBI protein database, considering 

the Akaike Information Criterion (AIC). Finally, we performed protein analysis with mass spectrometry for 

identification of peptides derived from viral proteins. ?Our results showed that the C. brasiliensis virome is 

composed of members spanning almost all members of the Baltimore classification of viruses [+ssRNA, 

double-stranded (ds)RNA, -ssRNA, reverse-transcribing (RT)-DNA, -ssDNA, dsDNA] that could be classified 

into at least six distinct families (Botourmiaviridae, Bromoviridae, Caulimoviridae, Genomoviridae, 

Mitoviridae, and Rhabdoviridae) together with three different unclassified elements. Of note, we successfully 

reconstituted with high confidence the complete coding sequence of two novel viruses (Carpotroche-associated 

ilarvirus and Carpotroche-associated genomovirus), and partial sequences from a virus likely representing a 

novel member of the genus Gammanucleorhabdovirus. Proteomics assay from Carpotroche seeds detected 

peptides from many viral sequences, further confirming the virus presence. Finally, we show the restricted 

occurrence of viruses from distinct families in exclusive ecosystems (41,2% of total sequences in AFS) and 

specific organs of C. brasiliensis, as well as discrepant abundance among samples. Therefore, our results 

provide background for a better understanding of the viral diversity in the context of AI, such as cacao-cabruca 

AFS and AF. 
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Abstract:  

REAL SCALE MONITORING OF THE BEHAVIOR OF HUMAN ENTERIC AND RESPIRATORY 

VIRUSES IN LAGOA DA CONCEIÇÃO AFTER SANITARY EFFLUENT OVERFLOW Beatriz Pereira 

Savi¹, Giulia Von Tönnemann Pilati¹, Mariana Alves Elois1, Doris Sobral Marques Souza 1, Daniela Grijó de 

Castro², Nei Kavaguichi Leite², Gislaine Fongaro¹ Email:beasavis2@gmail.com 1 Laboratório de Virologia 

Aplicada, Departamento de Microbiologia, Imunologia e Parasitologia, CCB/UFSC, Florianópolis/SC 

²Laboratório de Ecologia de Águas Continentais, Departamento de Ecologia e Zoologia, CCB/UFSC, 

Florianópolis/SC Lagoa da Conceição is a touristic spot, scene of a stunning landscape combined with a high 

productivity that provides sustenance to several families. Due to its connection with the sea, Lagoa da 

Conceição represents a dynamic ecosystem, defined by the constant exchange of water between the lagoon 

and the ocean. In January 2021, the containment dam of the evapoinfiltration pond at the Lagoa da Conceição 

Sewage Treatment Plant ruptured, releasing a large volume of wastewater into the interior of the lagoon. 

Despite being a storage site for sewage effluents that have already been treated, there is a risk of contamination 

of Lagoa da Conceição by enteric or respiratory pathogens that resist the treatment process in conventional 

ETEs. This study aims to evaluate the viral contamination present in the lake after an extravasation accident 

and determine if there is a tendency of viral load reduction based on the water exchange carried out by the 

connection to the ocean. For this purpose, water samples were collected at three points along the shore of the 

Lagoa da Conceição biweekly for the six months following the event (february - august/2021). Samples were 

concentrated using the flocculation with acidified organic milk method, following the protocol described by 

Gerba and Schaiberger (1975). The suspension was inoculated in cell cultures of the Human 

Rhabdomyosarcoma (RD) and Human Pulmonary Adenocarcinoma (A549) strains to evaluate the presence 

and infectivity of Enterovirus and Human Adenovirus particles, respectively. Genetic material extraction and 

real-time quantitative PCR were also performed to assess the presence of Hepatitis A, Rotavirus A and Human 

Adenovirus in the water samples. The results of viability indicate the presence of Enterovirus in 53,3% of the 

analyzed samples (16/30). Human Adenovirus, Hepatitis A and Rotavirus A were not detected in any of the 

samples. The presence of enteric viruses in the analyzed samples suggests that the wastewater overflow 

accident was responsible for the contamination of Lagoa da Conceição by residual pathogens, whose presence 

was detected even six months after the occurrence. The presence of Enterovirus in the samples was more 

expressive in the months immediately after the accident, becoming scarcer after the first four months following 

the extravasation. This detection dynamic indicates the efficiency of the water renewal system of Lagoa da 

Conceição through its contact with the sea, reducing the effect of contamination by pathogens present in 

sanitary effluents. Even with this dynamic, it is necessary to implement a health surveillance system that 

includes virological analysis so that it is possible to identify the contaminating pathogens in a timely manner 

to prevent the spread of diseases to the population. Keywords: environmental monitoring, presence and 

infectivity of enteric and respiratory viruses, brackish lagoon Financial support: SIGPEX UFSC - 201917940  
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Abstract:  

Mimiviruses are giant viruses of amoeba that can be found in association with virophages. These satellite-like 

viruses are dependent on the mimivirus viral factory to replicate. Mimiviruses can also be associated with 

linear DNA molecules called transpovirons. Transpovirons and virophages are important drivers of giant virus 

evolution although they are still poorly studied elements. Here, we describe the isolation and genomic 

characterization of a mimivirus/virophage/transpoviron tripartite system from water samples collected in 2015 

at Pampulha Lagoon (Belo Horizonte, Minas Gerais, Brazil). To analyze the morphology of the isolated viral 

particles we prepared the samples for observation through transmission electron microscopy. The samples 

containing the purified virus were used to perform genome sequencing and assembly, gene annotation, and 

phylogenetic analysis. We also checked if the virophage's genome was integrated into the giant virus genome, 

using PCR. (SISGEN: A473BD3/ A702EB8/ABF23CC). Our data confirm the isolation of a lineage A 

mimivirus (1.2 Mb/1012 ORFs), called mimivirus argentum, and a sputnik virophage (18,880 bp/20 ORFs), 

whose analyzes showed that the genome was not integrated into the genome of the giant virus. We also detected 

a third sequence corresponding to a transpoviron from clade A (6365 bp/6 ORFs) that presents small terminal 

inverted repeats (77 nt), and showed best hits with transpovirons associated with lentillevirus and mamavirus. 

The main genomic features of mimivirus argentum and of its virophage/transpoviron elements corroborates 

with what is described for other known elements. This highlights that this triple genomic and biological 

interaction may be ancient and well-conserved. The results expand the basic knowledge about unique and little-

known elements and pave the way to future studies that might contribute to a better understanding of this 

tripartite relationship. FINANCIAL SUPPORT: CNPq, CAPES, FAPEMIG, PRPq-UFMG, Ministério da 

Saúde-Decit 
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Abstract:  

Amazonian ecosystems is one of the most biodiverse places on earth, but little is known about the diversity of 

the local microbiota. Metagenomic analysis has become the most important tool for microbial diversity 

research in different environments, providing more accurate data on the biotic composition. The purpose of 

this study was to analyze the viral community of the three rivers located in the Amazonian mangrove, during 

different seasonal periods (dry and rainy), by next-generation sequencing (NGS). In the years 2017 and 2018, 

was collected 1 L of water of the rivers Emboraí (municipality of Augusto Corrêa), Urindeua (municipality of 

Salinópolis) and Mocajuba (municipality of Curuçá), located in the northeastern region of Pará State, Brazil. 

The samples were concentrated by the organic flocculation and followed by nucleic acid purification 

(ReliaPrep Viral TNA MiniPrep Custom Kit, Promega). Genomic libraries were generated using the Illumina 

Nextera XT DNA Library Prep kit. Library preparations were sequenced on the Illumina HiSeq 2500 platform 

(Illumina, USA) using the high-throughput 2x100-bp V4 sequencing kit. The resulting files were converted to 

".FASTQ" format for quality analysis. Screening of reads and contigs was performed in Diamond v.0.9.19.120, 

with the National Center for Biotechnology Information (NCBI) non-redundant protein database (NR 

database) for viral taxonomic classification down to the family level. A total of 367,603,576 viral reads were 

generated by NGS, with almost all referring to double-stranded DNA viruses (99.9%). Sixty-seven viral 

families were identified, with the predominance of the Myoviridae Family (order Caudovirales). Two different 

clusters of viral families were observed during the studied periods in the three rivers, with an increase in the 

number of reads in the dry period in Emboraí and Urindeua rivers. The composition of viral families was 

heterogeneous, but most of them observed in all rivers, with some being detected exclusively in the dry season 

(Geminiviridae, Rhabdoviridae, Tectiviridae, Tristromaviridae, Reoviridae, Microviridae, Potyviridae, 

Phasmaviridae, Flaviviridae, Anelloviridae, Lipothrixviridae) and others in the rainy season (Nimaviridae, 

Coronaviridae, Alphaflexiviridae, Lispiviridae, Totiviridae, Hantaviridae, and Paramyxoviridae). Thirteen 

families were identified in both seasons in the three analyzed rivers. The metagenomic data analysis provided 

more information about the biodiversity of aquatic ecosystems, showing great diversity of viral families in the 

three analyzed estuaries. The family composition appears to be influenced by the local weather season. New 

studies using the metagenomic approach are needed to follow the ecological changes in the Amazonian aquatic 

environments, which have been influenced by anthropic impacts for years. Financial Support: Ministério da 

Saúde do Brasil. 
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Abstract:  

Oysters are filter-feeders and retain sewage-derived pathogens in their tissues. The regulations for bivalve 

mollusks harvesting and marketing are based on bacteria parameters of Escherichia coli. Human Noroviruses 

(HuNoVs) are the most involved virus associated with foodborne illness after eating oysters. They persist for 

months in oysters, after depuration for 24 or 48h. Until now, checking HuNoVs infectivity from environmental 

samples is hard. For that reason, murine Norovirus type 1 (MNV-1) has been used as HuNoVs surrogate in 

several studies involving viral inactivation in environmental and food samples. Physical-Chemical treatments 

have been used for increasing the HuNoVs removal during depuration. Natural compounds, such as Curcuma 

longa and Planktochlorella nurekis algae were successful in viral decontamination in environmental samples. 

Besides their disinfectant capacity, they are recognized as a source of nutrients and antioxidant substances. 

This study aimed (1) to evaluate the inactivation of E. coli and norovirus in living oysters, during depuration 

in tanks with seawater added to C. longa solution or P. nureki extract; and (2) to quantify the increase of 

nutrients and antioxidant substances in oyster meat, after depuration added to C. longa and P. nureki in 

seawater. Methods: Fifty-four living and commercially sized Crassostrea gigas oysters remained in 

acclimatization tanks in the laboratory for 12h. After, 18 oysters were bioaccumulated with 5e+5 CFU of E. 

coli (ATTC), and 36 with 7e+8 PFU of MNV-1, in separate tanks. The animals were distributed among 6 tanks 

with seawater (3/microorganism): 2 inoculated with C. longa solution (0.625 g/L); 2 with P. nureki extract 

(1.0 mg/L); and 2 with only seawater. The depurations lasted 24h. Samples (3 oyster/sample) were collected 

at 0; 1; 1:30; 2 and 4h of depuration, per tank, for viral analysis; and at 24h for bacteria and nutritional 

improvements. E. coli and MNV-1 were investigated in pools of digestive tissues (3 animals/sample) of oysters 

(bacteria by culture; MNV-1 by Plaque Assay and RT-qPCR), and nutritional analysis in whole oyster meat. 

Results: E. coli decayed 1log10 after 24h in contact with C. longa or P. nurekis compared with control. MNV-

1 reduced 1log10 by Plaque Assay after 1h 30 min of contact with C. longa and P nurekis. C. longa and P. 

nureki reduced E. coli and MNV-1 in oysters, as well as increased nutritional values of oysters. The antioxidant 

activity varied from 16.32 to 43.19%. with depuration added to C. longa, and 16.32% to 45.92% when P. 

nurekis was added. However, it would be interesting to carry out more tests using other concentrations and 

exposure time to improve the use of these natural products. 
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Abstract:  

There are 181 species of bats occurring in Brazil, and these animals are reservoirs of several pathogens, 

especially viruses. Orthohantavirus is an RNA virus that causes Hantavirus Pulmonary Syndrome, a neglected 

disease for which there is no vaccine, and it is widespread in wild rodents. In our work we collected 

chiropterans in two localities in the Atlantic Forest, sampling them for virus surveillance. The goal was to 

assess the circulation of hantaviruses in bats and their ectoparasites and the biodiversity of the chiropteran 

fauna in these localities. Pools of oral and rectal swab samples of bats were collected, pooled, immersed in a 

viral transport medium solution (VTM), and kept at -80C until further analysis. Samples were collected for an 

entire year at the Park of Instituto Butantan, in the city of São Paulo. We also collected samples from bats in a 

private area, Sítio Piraquara, in the municipality of São Lourenço da Serra, in the state of São Paulo. Nucleic 

acid from samples were purified using the MagMAX Core Nucleic Acid Isolation kit and cDNA were 

synthesized using the SuperScript III. A quantitative PCR targeting the S gene was performed for identification 

of hantaviruses. We collected 241 specimens belonging to 10 bat species from Phyllostomidae and 

Vespertilionidae families at Instituto Butantan. At Sítio Piraquara, we captured 192 specimens, from which 76 

were prepared as voucher specimens deposited at the mammal collection of the Museum of Zoology of the 

University of São Paulo, and 107 were marked with metal bands and released. We recorded 17 species 

belonging to the Phyllostomidae, Vespertilionidae and Molossidae families. The analysis of 47 swab bat 

samples collected at Instituto Butantan, 36 samples of bats ectoparasites captured in the Park of Instituto 

Butantan and 78 bat samples from Sítio Piraquara were negative for hantavirus. Other samples from Sítio 

Piraquara are still being analyzed. A total of fifteen bat species were negative for hantavirus. The non-detection 

of hantavirus at the analyzed samples can be associated with the sites where the bats were captured, as it is 

known that there are fewer wild reservoirs of hantavirus in anthropic areas . Although other works studies from 

the literature also indicates that hantaviruses are more often associated with rodents than with bats, with few 

detections in bat species, the role of bats in the transmission dynamics of Orhohantaviruses are still not 

elucidated, thus the continuous Orthohantavirus surveillance in these mammals is needed. 
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Abstract:  

The new Coronavirus SARS-COV-2, the etiological agent of the disease (COVID-19), is frequently shed in 

the feces of symptomatic or asymptomatic infected carriers. Given this, wastewater-based epidemiology 

(WBE) has emerged as a complementary tool in understanding the spread of the virus during the COVID-19 

pandemic. In different regions of the world, fragments of SARS-COV-2 RNA have been identified in 

wastewater using the most diverse concentration techniques. In this way, the present study presents the result 

of the monitoring of wastewater in the metropolitan region of Vitória - ES. One hundred and seventeen simple 

samples of raw sewage were collected weekly from September 2020 to February 2022, in the morning, in two 

sewage treatment plants (WWTP) and a channel receiving direct untreated effluent. Physicochemical 

(turbidity, dissolved oxygen (DO), conductivity, salinity, temperature, pH, and total and dissolved solids) and 

microbiological (thermotolerant coliforms by membrane filter method) analyzes were performed. For the 

detection of the SARS-CoV-2 virus, the sewage was initially inactivated at 60ºC for 90 min. Then the sample 

was concentrated by the filtration method in negatively charged membranes of 0.45 µm and 90 mm in diameter. 

RNA extraction was performed using the QIAamp Viral RNA Mini Kit (Qiagen). The viral RNA was 

retrotranscription and amplification was performed using the RT-qPCR technique in a StepOne machine. The 

TaqMan (2019-nCoV Assay (nucleocapsid (N) gene) kit was used according to Centers for Disease Control 

and Prevention (CDC) guidelines and all reactions were performed in duplicate. A positive fecal suspension 

for SARS-CoV-2 was used as a control in all steps of the process and ultra pure water was used as a negative 

control in the reactions. Results showing a characteristic sigmoid curve with a Threshold cycle (Ct) or cycle 

threshold value less than 40 were considered positive. Additionally, the Geographic Information System - GIS 

was used to generate heat maps based on data from the detection of SARS-COV-2 viral RNA in sewage. Each 

monitored region is presented on the map with a color corresponding to the determined concentration based 

on the values of (Ct). The results indicated a positivity rate of 38.46% (45/117) throughout the study period, 

and the minimum and maximum range of Ct ranged from 29.23 to 37.26. The WWTP had a higher detection 

rate, which can be explained by the fact that they represent the junction of a large volume of effluents from 

different neighborhoods when compared to the analyzed channel. The heat maps showed the spread of SARS-

COV-2 in the neighborhoods and regions served by the ETEs and channel in a color gradation scale classified 

as low, medium, and high detection: lower detection (Ct>36), intermediate (Ct between 30 and 35), and in 

high detection (Ct<30). Our conclusion is that environmental monitoring confirms the circulation of the virus 

in the monitored places, serving as an alert system and assistance in taking measures to mitigate the circulation 

of the virus, especially in the future epidemic scenario of the disease. "Financial Support": Project financed by 

Public Notice No. 09/2020 - Prevention and Combat of Outbreaks, Endemics, Epidemics, and Pandemics, by 

CAPES. 
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Abstract:  

The major aim of wastewater treatment plant (WWTP) is to remove as much of the suspended solids as possible 

before the remaining water, called effluent, is discharged back to the environment. Also, it holds the objective 

of reduction and elimination pathogens prior to the discharge into surface water bodies. Conventional treatment 

systems are not effective enough to remove all pathogenic microorganisms, especially when it comes to enteric 

viruses. Ultraviolet (UV) disinfection is widely used to inactivate pathogens prior to the release of treated 

wastewater. UV radiation affects mainly the genomic material inhibiting genome replication/transcription. 

This study aimed to evaluate the disinfection efficiency of Human Mastedenovirus (HAdV) and Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) in a sewage treatment plant with UV disinfection system. 

In this study, a total of 36 samples were collected over a period of eight-moths: 12 affluent, 12 pre-UV and 12 

post-UV from a WWTP system in the city of Canela, Rio Grande do Sul, Brazil. Viruses were concentrated 

from 36 mL of wastewater samples by ultracentrifugation, followed by nucleic acids extraction with 

MagMax™ kit. HAdV and SARS-CoV-2, were detected using primers and probes targeting the hexon and N1 

genome regions, respectively. The results obtained from the evaluation of HAdV decay in the treatment system 

showed the presence of this virus in 61% of samples (22/36) namely: affluent 100% (12/12) with a viral load 

average of 7.38x107 genomic copies (gc)/liter (l), pre-UV 50% (6/12), mean of 6.8x106 gc/l and post-UV 25% 

(3/12), mean of 4.16x106 gc/l. For SARS-CoV-2, 51.28% (20/36) of samples were positive, being classified 

as: affluent 99% (11/12), with an average viral load of 3.01x103 gc/l, pre-UV 25% (3/12) and post-UV 33.3% 

(4/12) with averages of 2.15x103 gc/l, 7.89x102 gc/l, respectively. Overall, quantification of HAdV and 

SARS-CoV-2 provides a useful index of virus inactivation during wastewater treatment at real-scale. Our 

results showed a progressive decrease in the number of positive samples and in viral loads throughout the 

treatment system for the two analyzed viruses. The HAdV genomic fragments, although decreasing along the 

system were still released into the water body that receives the final effluent with high viral loads. It is 

important to highlight that the concentration values achieved in the treated effluent are not indicative of 

infectious viruses and future work are needed to clarify this issue. Financial support: FEEVALE, CAPES, 

FAPERGS/MS/CNPq 08/2020 - PPSUS.  

keywords: WWTP; HAdV; SARS-CoV-2; sewage;  

  



158 

 

ENVIRONMENTAL MONITORING OF SARS-COV-2 IN STREAMS IN 

METROPOLITAN REGION OF PORTO ALEGRE, RS 
 

Leticia Batista Dutra 2; Bruno Aschidamini Prandi 8; André Jarenkow 6; Fernando Mainardi Fan 7; 

Katia Helena Lipp Nissinen 5; Manuel Loncan 5; Janaina Franciele Stein 2; Bruna Seixas da Rocha 1; 

Vinícius Monteagudo de Barros 1; Jaqueline Rhoden 2; Ana Cláudia Franco 4; Aline Alves Scarpellini 

Campos 6; Caroline Rigotto 3 
1Bolsista. Novo Hamburgo, RS. Laboratory of Molecular Microbiology and Cytotoxicity of the Health Sciences 

Institute at Feevale University, Novo Hamburgo/RS, Brazil.; 2Bolsista Mestrado Acadêmico em Virologia. Novo 

Hamburgo, RS. Laboratory of Molecular Microbiology and Cytotoxicity of the Health Sciences Institute at Feevale 

University, Novo Hamburgo/RS, Brazil.; 3Professor. Novo Hamburgo, RS. Laboratory of Molecular Microbiology and 

Cytotoxicity of the Health Sciences Institute at Feevale University, Novo Hamburgo/RS, Brazil.; 4Professor. Porto 

Alegre, RS. Virology Laboratory, Institute for Basic Health Sciences, Federal University of Rio Grande do Sul, Porto 

Alegre/RS, Brazil.; 5Servidor. Porto Alegre, RS. Foundation for Environmental Protection Henrique Luiz Roessler 

(FEPAM); 6Servidor. Porto Alegre, RS. State Center for Health Surveillance, Rio Grande do Sul State Health 

Department; 7Professor. Porto Alegre, RS. Hydraulic Research Institute, Federal University of Rio Grande do Sul; 
8Bolsista. Porto Alegre, RS. Virology Laboratory, Institute for Basic Health Sciences, Federal University of Rio Grande 

do Sul 

 

Abstract:  

Since the beginning of the Coronavirus Disease 2019 (COVID-19) pandemic, the presence of SARS-CoV-2 

(Severe Acute Respiratory Syndrome Coronavirus 2) has been evidenced in human feces, allowing several 

studies to identify genomic fragments in various environmental matrices, especially in sewage. Therefore, 

environmental monitoring of SARS-CoV-2 has proven to be an important tool for evaluating trend curves over 

the months, compared to the number of clinical cases of the disease. The objective of this study was to monitor 

SARS-CoV-2 in environmental samples collected in different points streams of the metropolitan area of Porto 

Alegre, in Rio Grande do Sul (RS). The samples were collected weekly/biweekly during the period of 10 

months between the years 2020 and 2021, totaling 220 samples collected in 6 sampling points in surface water 

bodies distributed in: 2 points in the Pampa stream and 2 in the Luiz Rau stream, in Novo Hamburgo, and 2 in 

the Dilúvio stream, in Porto Alegre. Part of the domestic sewage is discharged directly into the streams that 

cross the study region without prior treatment. After collection, samples were concentrated by 

ultracentrifugation, viral nucleic acids were extracted using MagMax® Core Nucleic Acid Purification kits 

(Thermo Fisher Scientific) and later submitted to RT-qPCR, having as targets the E, N1 and N2 genes of 

SARS-CoV-2. The streams showed average viral loads of 3.06 x 103 gc/l (Pampa), 3.13 x 103 gc/l (Luiz Rau) 

and 2.01 x 105 gc/l (Dilúvio). The statistical analysis showed a correlation between the viral load of the samples 

and the clinical cases in all collection points, with a similarity between the two points of the Pampa stream; 

however, between the points of the Luiz Rau stream, the viral load in the two points did not follow a trend 

between them, indicating that different factors between them may have interfered in the results, as in the 

Dilúvio stream. In all points the sample and ambient temperature did not interfere in the results, it is likely that 

other factors may have interfered in the results (viral load). The results obtained in this study indicated a trend 

in the prevalence of peaks in viral loads in the sampled sites, coinciding with the peaks of clinical cases in the 

same regions. Therefore, it was possible to demonstrate the applicability of wastewater-based epidemiology 

(WBE) from surface waters in these regions where there is low coverage of sewage collection and treatment. 

Environmental monitoring of SARS-CoV-2 in these environments, especially in developing countries, should 

be carried out continuously to check for vaccine escape, new variants, and re-emergence of COVID-

19.Financial support: FEEVALE, CAPES, FAPERGS/MS/CNPq 08/2020 - PPSUS. 
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Abstract:  

Over the past decade, reports of foodborne illness caused by viruses have increased significantly. Among the 

origin of foodborne diseases, shellfish-related illnesses by enteric viruses, mainly norovirus and hepatitis A 

virus (HAV). Bivalve mollusks are filter-feeder animals and bioaccumulate microorganisms in their tissues at 

higher concentrations compared to surrounding seawater. Many types of enteric viruses can be found at high 

concentrations in municipal sewage. Therefore, the growth and production of shellfish in coastal zones or 

marine estuaries contaminated by sewage discharge represent an important source for disease transmission, 

especially in certain species that are usually consumed raw or undercooked. In Brazil, limited information is 

available on the prevalence of enteric viruses in bivalve mollusks. Oyster (Crassostrea gigas) and mussels 

(Perna perna) were collected at three shellfish growing areas in Arraial do Cabo, Rio de Janeiro, Brazil. A 

total of 97 samples were collected between March 2018 and February 2020. Bivalve mollusk samples were 

transported to the laboratory at 4 °C, where they were processed immediately or stored at -80 °C. The digestive 

tissues were processed according to the method described in ISO 15216-1:2017. After, viral nucleic acids were 

extracted from 500 μl of homogenate and either immediately analyzed or stored at -80 ºC until use. Enteric 

viruses were detected and quantified by using a TaqMan®-based RT-qPCR or qPCR protocols. Positive 

samples were subjected to conventional PCR or RT-PCR for genotyping and the amplicons obtained were 

purified and subsequently sequencing. The results obtained showed that norovirus was the most frequently 

detected, identified in 42.3% of samples. One or more viruses were detected in 58.8% of samples. A higher 

incidence of norovirus and human adenovirus was observed in summer months, whereas rotavirus and human 

bocavirus were more frequently detected in autumn and spring seasons, respectively. Norovirus showed the 

highest viral load compared to the other enteric viruses and during August 2019 to February 2020 estimated 

viral load ranging from 4.1 × 102 to 1.2 × 107 GC/g (median of 3.3 × 106 GC/g). Regarding viruses 

characterization, for norovirus-positive samples collected between August 2019 and February 2020, 57% of 

them was genotyped as GII.12[P16]. For rotavirus, phylogenetic analysis of the partial VP6 gene characterized 

sequences as type I2. Among the adenovirus strains, phylogenetic analysis of the partial hexon gene 

characterized sequences as HAdV-2 and -5, belonging to species C, and HAdV-40 belonging to species F; and 

for human bocavirus, phylogenetic analysis of the partial VP1/VP2 region demonstrated the predominance of 

HBoV-1, and one sample as HBoV-2. This study highlights the need to implement a monitoring system for 

enteric viruses through molecular methods to guarantee food safety and precisely estimate the risks associated 

with the consumption of contaminated shellfish. Carlos Chagas Filho Foundation for Research Support of the 

State of Rio de Janeiro (FAPERJ) [grant number 202.796/2019, TMF.  
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Abstract:  

Listeria is a genus that comprises bacteria with rod morphology, gram-positive and facultative anaerobes. This 

genus includes more than twenty known species. However, only two are pathogenic, Listeria monocytogenes 

and Listeria ivanovii. Listeria monocytogenes is a foodborne pathogen that stands out in the food industry due 

to its high resistance to salinity and low pH, ability to grow at low temperatures, and ability to form biofilms. 

The survival and persistence of this pathogen in food processing environments are directly related to the 

increased risk of cross-contamination of food products and related to potential mechanisms of resistance to 

antimicrobial agents, biocides, and heat. In addition, niches or reservoirs unreached by disinfectants, the 

formation of biofilms, and the creation of protected microenvironments may be associated with subinhibitory 

disinfectant doses that consequently culminate in the persistence of certain strains. Faced with the challenges 

of L. monocytogenes and the food industries and the increasing prevalence of bacterial resistance to antibiotics, 

new biotechnological approaches must be developed and improved to control microbial growth. In this context, 

bacteriophages emerge as a useful and effective alternative for bacterial biocontrol and as indicators of 

processing efficiency given their self-regulatory activity, low toxicity to eukaryotic cells, and lysis of the target 

host. The present work intended to prospect new phages and apply them to surfaces aiming at the biocontrol 

of pathogens, especially Listeria monocytogenes. Therefore, inductions of bacteriophage infections were 

performed in vitro from environmental samples, followed by their propagation and isolation. As a result, 108 

phages were isolated from environmental samples. And 44 phages showed high viral titers and lytic capacity 

and were characterized morphologically and molecularly. The images obtained through scanning electron 

microscopy showed phage morphologies of the Podoviridae, Siphoviridae, and Myoviridae families. The 

genomic sequencing of bacteriophages is still under development. In conclusion, the study uses bacteriophages 

as a biotechnological tool applied to the food industries, presenting it as an alternative to traditional methods 

for pathogen control. Financial support: UFSC_Extensão - Sigpex: 201917940 ; CNPq/ MAI: 131071/2021-1. 
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Abstract:  

Viruses of the Microviridae family are divided into two subfamilies: Bullavirinae and Gokushovirinae, they 

are non-enveloped, and the genomes are circular positive sense ssDNA molecules. The gokushoviruses are 

bacteriophages currently known to infect members of bacterial genera Chlamydia, Bdellovibrio, Spiroplasma, 

and more recently it was identified phages that are capable of lysogenizing enterobacteria. However, 

information on the ssDNA phages is still limited, and considering the importance of more genomic data about 

Gokushovirinae, we reported 6 new unknown gokushoviruses. We identified considerable genomic variations 

in the phylogeny with 17 nucleotide sequences that encode the major capsid protein (VP1) and 12 nucleotide 

sequences from the replication protein (VP4). For this research, shotgun metagenomic libraries were prepared 

from samples collected from humans and environmental matrices in a watershed from Southern Brazil. From 

60 human stools, 12 surface water and 12 groundwater samples, pools were divided into 3 different landscapes 

across the watershed (rural, rural/urban, and urban/industrial) into two seasons (summer and winter), totalizing 

18 libraries. Contigs of Microviridae were assembled by De novo method using Genome Detective 1.126 web 

tool. In addition, the new genomes were assembled and the ORFs were annotated using two genomes as 

reference (KT264819 and KT264760). To understand diversity of the Microviridae family, three phylogenetic 

trees were built, all using MUSCLE alignment method and the Maximum Likelihood analysis, however, the 

models were: GTR+F+I+G4 for VP1 fragments phylogeny; TIM2+F+I+G4 for VP4 fragments phylogeny, and 

GTR+F+G4 for whole genome phylogeny of gokushovirus. Here, 6 new whole genomes of the Gokushovirinae 

subfamily were detected in human stool samples. The new genomes were grouped in two distinct clades; 

however, both gokushoviruses were still unclassified. In addition, 17 nucleotide sequences from VP1 (ranging 

from 1212 to 2247 bp), being 7/17 refers to the summer season, just one of them is from surface water and 

10/17 to the winter season. Finally, 12 sequences that encode VP4 (636 - 1020 bp), being 6 from each season 

and all detected in human stool samples. The nucleotide sequences that encode VP1 and VP4 protein showed 

considerable variations. This might have happened because each pool analyzed had stools of 10 different 

individuals. However, it can still point for the co-existence of multiple genomes in a single sample as already 

reported. The sequence comparison and phylogenetic analysis presented high genetic diversity among the 

Gokushovirinae members suggesting that new subfamilies might exist. Financial Support: CAPES, FINEP, 

CNPq and FAPERGS  
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Abstract:  

Since the discovery of penicillin by Fleming in 1928, our society has aimed to niches the unexplored to obtain 

new biocompounds with activity against pathogens. Considering that, endophytic fungi possess an important 

role during the co-evolution of plants, being defined as host that live inside tissue of plants without causing 

symptoms. Several relates identified them as producers of biocompounds with multiples activities, such as a 

bactericide, antiviral, and anti-inflammatory. Among the diversity of plants and ecosystem, the mangrove 

present relates as a promissory niche to be explored, considering the local challenges, such as high salinity, 

low quantity of oxygen dissolved and competition with pathogens. Neofusicoccum parvum it's endophytic 

fungi that were isolated from Avicennia schaueriana, located at the mangrove of the region of Itacorubi, 

Florianopolis-SC, coordinates (27°35'16.1"S e 48°3031.2"W). 106 spores were inoculated at 90g organic 

brown rice with 90 mL of distilled water to solid-state fermentation during 21 days. After the fermentation 

total extracts were obtained after chemical maceration during four days, using CH3OH and CH2Cl2 at a 

proportion (50mL) 1:1 (v/v). The extract was rotaevaporeted, lyophilized, and resuspended on DMSO 

(dimethylsulfoxide). Cytotoxicity with VERO (ATCC CCL-81), L929 (ATCC CCL-185), and A549 (ATCC 

CCL-1) were conducted to determine the CC50 (inhibitory concentration of 50% of cells). Essay virucide DIN 

- EN (EUROPEAN STANDARD) 14476:2015-12 (Deutsches Institut für Normung) using models of viruses: 

Adenovirus human type 2 (HAdV-2) and Mouse hepatitis viruses (MHV-3) were conducted, aiming the 

evaluation of interference of extracts on viral particles before the contact with cells (step of attachment). Essay 

antiviral was conducted seeking the inhibition of viral replication inside of cell after the entry of viruses. As 

result, the cytotoxicity concentration identified on VERO (health cells), L929 (permissive to MHV-3) and 

A549 (permissive to HAdV-2) (tumor cells) were 500 µg/mL, virucide and antiviral were conducted at this 

concentration. The extract did not demonstrate activity against the viruses evaluated, resulting in observation 

of cytopathic effect noted at every well with a layer of cells, independent of the concentration of viruses (106 

- 102 pfu/mL). Therefore, the extract of N. parvum on SSF using organic brown rice during 21 days did not 

inhibit the activity of attachment or replication of HAdV-2 and MHV-3, being a potential to be tested with 

other models of viruses. 
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Abstract:  

The emergence of pathogens that use environmental pathways of infection/contamination throughout 

evolutionary history has denoted the need for monitoring tools. Environmental surveillance has been 

highlighted as an essential tool aiming to epidemiological purposes. Viruses that use route fecal-oral commonly 

are excreted on feces, being detected on wastewater samples, such as Human adenovirus (HAdV), Hepatitis A 

(HAV) and SARS-CoV-2. Considering that, in 2021 a Vigilance Program was founded (VigEAI-Integrative 

Environmental Epidemiological Surveillance) to be an epidemiologic tool. During the years 2020-2022 the 

monitoration of wastewater samples was conducted every month, seeking the presence of viral particles of 

cities with population density and economic relevance, located at state of Santa Catarina-Brazil. The samples 

of wastewater were concentrated in Applied Virology Laboratory, using PEG method to concentrate particles, 

then extraction of nucleic acid was conducted and qPCR to quantification of genomic copies per ml. The results 

obtained demonstrated the presence of SARS-CoV-2 (10²-10³ gc/100mL) and HAdV (105-107 gc/100mL) 

rising during periods of December (2020) and February (2021), indicating the emergence of a second wave of 

infections by SARS-CoV-2 before the report epidemiological, accompanied of HAdV. In the first months of 

2022 SARS-CoV-2 was not detected at wastewater samples, only HAdV (104-106). Concluding that 

environmental surveillance proves to be an essential tool that corroborates epidemiological reports, 

demonstrating excretions of viruses on wastewater by the population of specific places, premeditating 

outbreaks before symptomatic patients.  
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Abstract:  

The emergence of pathogens that use environmental pathways of infection/contamination throughout 

evolutionary history has denoted the need for monitoring tools. Environmental surveillance has been 

highlighted as an essential tool aiming to epidemiological purposes. Viruses that use route fecal-oral commonly 

are excreted on feces, being detected on wastewater samples, such as Human adenovirus (HAdV), Hepatitis A 

(HAV) and SARS-CoV-2. Considering that, in 2021 a Vigilance Program was founded (VigEAI-Integrative 

Environmental Epidemiological Surveillance) to be an epidemiologic tool. During the years 2020-2022 the 

monitoration of wastewater samples was conducted every month, seeking the presence of viral particles of 

cities with population density and economic relevance, located at state of Santa Catarina-Brazil. The samples 

of wastewater were concentrated in Applied Virology Laboratory, using PEG method to concentrate particles, 

then extraction of nucleic acid was conducted and qPCR to quantification of genomic copies per ml. The results 

obtained demonstrated the presence of SARS-CoV-2 (10²-10³ gc/100mL) and HAdV (105-107 gc/100mL) 

rising during periods of December (2020) and February (2021), indicating the emergence of a second wave of 

infections by SARS-CoV-2 before the report epidemiological, accompained of HAdV. In the first months of 

2022 SARS-CoV-2 was not detected at wastewater samples, only HAdV (104-106). Concluding that, 

environmental surveillance prove to be an essential tool that corroborates epidemiological reports, 

demonstrating excretions of viruses on wastewater by the population of specific places, premeditating 

outbreaks before symptomatic patients. 
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Abstract:  

Infection control is an essential element in controlling the viral spread via fomites. Solutions used for surface 

disinfectants are typically characterized via their activity against virus tests or other microorganisms. To test 

these compounds, methods use suspensions of the test virus to access the activity of a given preparation or 

exposition to surfaces. Such tests aim to reflect real-life medical practices and disinfection applications. Our 

study aims to investigate the efficacy of virucidal activity from different chemistry origins. Virucidal efficacy 

testing was performed for five commercial products (Benzalkonium chloride, ammonium hydroxide, Linear 

Sodium Alkyl Benzene Sulfonate, Ortho-Benzyl p-Chlorophenol 0.25%). The non-cytotoxicity concentrations 

were determined. Virucidal efficacy evaluations of sanitizers against MHV-3 (murine hepatitis virus strain) 

suspended in liquid matrices were conducted per EN 14476:2013?+?A2:201912. The challenge matrix in each 

case was a cell culture medium containing an organic load (bovine serum albumin - BSA). After the contact 

of MHV-3 and chemical compounds solution, the medium was inoculated in a monolayer of L929 lineage 

cells. The cytopathic effect was observed in 24h and 48h post-infection. The results from non-cytotoxic 

concentrations are expressed em logs of reduction which are 2.5 to 3.0 logs. The results show an efficiency of 

99-99.9% of antiviral action and show the use for ambient disinfection. Our study reinforces the importance 

to evaluate the antiviral effectiveness of chemical disinfectants within a given contact time in suspension. 
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Abstract:  

The discovery of the first amoebal giant virus, the Acanthamoeba polyphaga mimivirus (APMV), gave rise to 

the family Mimiviridae and encouraged the search for new giant viruses. In the last years we have isolated 

hundreds giant viruses in Brazil, revealing the richness of nucleocytoviruses in different biomes. Here we 

describe the discovery and characterization of cedratvirus pambiensis, a giant virus isolated from rainwater 

(SISGEN: A02C870). The inoculation of c. pambiensis onto Acanthamoeba castellanii monolayers caused the 

rounding and lysis of cells in 24 hours. The analysis by transmission electron microscopy revealed oval viral 

particles that varies from 800 nm to 1 µm in length. The capsid has parallel striations and has 1 or 2 apical 

corks, a trademark of cedratviruses. Steps of c. pambiensis replication cycle were analyzed, suggesting particle 

entry by phagocytosis. A ~3 to 5 micrometer viral factory was observed containing large electron-luscent areas, 

where the particle morphogenesis occurs, including sequential steps from the thickening of particle tegument 

until corks attachment. Observation of particles within vesicles at late stages of the replication cycle suggests 

exocytosis. The c. pambiensis whole genome was sequenced (Illumina platform), assembled (Spades and 

Medusa programs) and annotated (Blast and HHpred). The results showed that c. pambiensis has a genome of 

617,151 base pairs encoding for 842 predicted proteins (among them, 76 ORFans) involved in various 

functions such as: transcription and RNA processing; DNA replication, recombination and repair; regulation 

of signal transduction; different metabolic functions; among others. C. pambiensis is one of the largest viruses 

ever isolated in Brazil, with a genome that supports the proposal of a new virus species. More in-depth studies 

will be carried out in order to understand the reason for this larger genome and greater amount of proteins in 

this specific isolate. These findings may help us better understand the genome composition and evolutionary 

history of the cedratvirus group.  
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Abstract:  

The interposition of vaccine doses to combat the pandemic by COVID-19 disease caused by the SARS-CoV-

2 virus, provided better control of the disease, where it was possible to observe falls in the incidence, 

prevalence and mortality, however, the development of COVID-19 even in vaccinated individuals 

demonstrates a greater need for knowledge about the influential factors possibly involved in susceptibility to 

the development of the disease, such as the genetics of a population. Studies have reported that genetics may 

influence the development of several pathologies, including COVID-19, where by studying the single 

nucleotide polymorphisms (SNPs) of endogenous structures of the human body that participate in the infection 

process by the viral particle, we can elucidate the genetic influence on susceptibility or resistance to the disease 

through the polymorphic association allied to the clinical picture of this population. Therefore, the present 

study aims to genetically map vaccinated and SARS-CoV-2 infected individuals. Whole blood samples were 

used to obtain genomic DNA and perform human genotyping experiments for ACE and TMPRSS2 targets 

using the qPCR technique. To date, 46 SARS-CoV-2 infected participants who have a partial, full or booster 

immunization profile have been recruited, all of them internalized and coming from the current COVID-19 

case isolation reference hospital in the state of Rondônia, the Centro de Medicina Tropical de Rondônia 

(CEMETRON). Of the participants recruited so far, 52.17% were males and 47.83% were females, and the 

mean age was approximately 54 years. From the immunization profile, there was a higher prevalence of totally 

immunized individuals with 56.52%, followed by 23.91% immunized with a booster dose and, to a lesser 

extent, 19.57% partially immunized individuals. After obtaining the samples, the human genotyping of the 

targets was performed; for rs35803318 (ACE2), there was a prevalence of the CC genotype with 56.52%, 

followed by CT with 39.13% and TT with 4.35%, the allele frequency of C was higher with 76.09%, and the 

T allele was lower with 23.91%. For rs2070788 (TMPRSS2), the AA genotype was present in 32.61% of the 

individuals, followed by AG with 21.74%, and the GG substitution genotype was present in 45.65%. The most 

prevalent allele frequency was the G substitution allele with 56.52%, followed by A with 43.48%. Of the 46 

participants 4.35% died, for ACE2 were identified the genotypes CC and CT both with 50% distribution 

without identification of the TT genotype, similarly, for the SNP of TMPRSS2 were identified only the AA 

and AG genotype, both had comorbidities. Given the above, although this is an ongoing study, it is possible to 

see a pattern of prevalent genotypes among the internalized individuals and deaths, however, it is necessary to 

perform other techniques for a secure conclusion on the correlation of the developed conditions and 

polymorphic association. 

keywords: SARS-CoV-2; COVID-19; Human Genotyping; SNPs; Susceptibility 

  



169 

 

DIFFERENCES ON THE IMPACT OF SARS-COV-2 OMICRON SUB-LINEAGES IN 

PARAGUAY  
 

Adriana Beatriz Valenzuela Caceres 1; Ana Villalba Aucejo 2; Mauricio Grissetti 2; Analia Rojas 

Caballero 2; Fatima Cardozo 1; Maria Eugenia Galeano 1; Alejandra Rojas 1; Laura Franco 1; Leticia 

Rojas 1; Chyntia Díaz 1; Joel Ortíz 2; Jonas Fernandez 2; Roque Morel 2; Laura Mendoza 1; Florencia 

Del Puerto 1; Graciela Riera 8; Arami Sosa 5; Arturo Vargas 6; Melissa Florentin 6; Jose Pereira 7; 

Nancy Segovia 6; Letizia Carpinelli 4; Mario Martinez 3; Eva Nara 1; Magaly Martinez 1 
1Docente. Dr. Cecilio Báez c / Dr. Gaspar Villamayor San Lorenzo ? Paraguay. Universidad Nacional de Asunción, 

Instituto de Investigaciones en Ciencias de la Salud.; 2Becario. Dr. Cecilio Báez c / Dr. Gaspar Villamayor San Lorenzo 

? Paraguay. Universidad Nacional de Asunción, Instituto de Investigaciones en Ciencias de la Salud.; 3Director General. 

Dr. Cecilio Báez c / Dr. Gaspar Villamayor San Lorenzo ? Paraguay. Universidad Nacional de Asunción, Instituto de 

Investigaciones en Ciencias de la Salud.; 4Bioquimico. Eligio Ayala &, Rca. Francesa, Asunción-Paraguay. Laboratorio 

CYRLAB; 5Bioquimico. Tte. Cnel. Irrazabal 310 esq, Asunción-Paraguay. Laboratorio Meyer Lab; 6Bioquimico. Minga 

Guazu- Paraguay. Laboratorio Regional Alto Paraná; 7Bioquimico. San Lorenzo- Paraguay. Centro de Especialidades 

Dermatológicas.; 8Investigador. Tte. Cnel. Irrazabal 310, Asunción- Paraguay. Laboratorio Meyer Lab 

 

Abstract:  

After six months of the decline of COVID-19 cases; in December 2021 the number of cases increased 

exponentially, leading to the highest peak of cases in Paraguay ( ?37.000 confirmed cases in a week) in January 

2022. To identify SARS-CoV-2 variants, we sequenced positive nasopharyngeal swab samples from Asunción 

(Capital of the Country), Central and Alto Paraná Departments of Paraguay, from December 2021 to July 2022. 

Omicron was first identified in December, and within a month replaced Delta almost completely; the ratio of 

sub-lineages was changing and with different impacts on the contagion growth. The peak of cases due to BA.1 

was short and by February, cases dropped and kept low even after the introduction of a new sub-lineage, BA.2 

and BA.2 descendants, in March. However, a rapid increment in June (with a peak of ?14.994 confirmed cases 

in a week), was related to the introduction of BA.5 and mainly its descendant, BE.1 (58% and 75% of samples 

sequenced in June and July respectively). This second Omicron wave was lower than the first, possibly due to 

the immunity status of the population. With a level of ?41% of fully vaccinated at the moment of Omicron 

introduction, Paraguay overcame its largest wave of cases in January with low mortality in comparison to that 

caused by Gamma variant. Although the high variability and immune evasion observed with Omicron, a 

combination of vaccination and infection-induced immunity, remained effective against severe illness. 

Nevertheless, we don´t know if a completely new variant can emerge. The capacity for continuous monitoring 

of viral evolution should be accessible to all countries, as a support for global prevention strategies. 
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Abstract:  

Hand-foot-and-mouth disease (HFMD) is highly contagious acute viral disease commonly associated to 

Enterovirus (EV). During 2018, Brazil faced massive HFMD outbreaks scattered across the country. The aim 

of the present study was to characterize the EV responsible for the HFMD outbreak occurred in Paraiba State, 

Northeastern, Brazil in 2018 followed by phylogenetic analysis to gain information on its genetic diversity. A 

total of 49 serum samples (one of which patient) collected from children ≤ 15 years old clinically diagnosed 

with HFMD were tested for EV using conventional nested RT-PCR and RT-qPCR. Oropharyngeal swabs were 

not available. EV infection was laboratory confirmed in 71.4% of samples (35/49). Twenty-six of viremic 

cases were detected within the first three days of disease (74.3%; 26/35). The mean and median ages were 1.83 

years and 1 year, respectively. All 49 children were considered immunocompetent and neurological 

complications or fatalities were not observed. Twenty-two EV-positive samples were successfully sequenced 

and classified as CV-A6 genotype. Phylogenetic analysis (VP1 region) of three samples revealed that the 

detected CV-A6 strains belonged to sub-lineage D3. CV-A6 strains detected here clustered with South 

American, European and West-Asian strains also involved in HFMD cases during 2017-2018 seasons, and 

apart from previously Brazilian CV-A6 strains detected from 2012 to 2017, therefore suggesting a globally co-

circulating pool of different CV-A6 strains introduced into the country at distinct time-points. The increasing 

circulation of the emerging CV-A6 associated to HFMD, along with the detection of more severe cases 

worldwide; suggest the need for a more intense surveillance system of HFMD in Brazil. The present study 

reinforces the importance of the emergence of CV-A6 causing HFMD in Latin America. This investigation 

was performed exclusively in serum, highlighting that blood samples should be considered as an important 

and valuable specimen type when diagnosing enteroviral HFMD outbreaks. 
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Abstract:  

Introduction: Since the beginning of the SARS-CoV-2 pandemic in 2020, COVID-19 diasease caused more 

than 6 million deaths and 556 million of confirmed cases globally. In Brazil, SARS-CoV-2 is responsible of 

more than 33 million confirmed cases and a mortality of more than 674 thousand of inhabitants. With the 

spread and growth of this pandemic around the world, the in vivo models for preclinical studies become crucial 

to evaluate the clinical spectrum, immune response, cure and worsening factors, as well the synergic effect of 

the infection pathogenesis and comorbidities. Syrian Hamsters (Mesocricetus auratus) inoculated with SARS-

CoV-2 showed to be a reliable animal model to follow-up the alterations promoted by this virus. This animal 

model has similarities as high homology with the human ACE2, immune stimulation and clinical presentation. 

With this in mind, this work has the objective to evaluate the clinical aspects of three different SARS-CoV-2 

variants (A, B1.1.28 and B1.1.33) in a Syrian hamster experimental model of SARS-CoV-2 disease. Methods: 

Syrian Hamsters were inoculated via intranasal with three SARS-CoV-2 variants (A, B1.1.28 and B1.1.33) 

and were euthanized in days 2, 5, 10 and 15 postinfection. All animals were evaluated by the occurrence of 

COVID-19 clinical signs, mortality and biochemical assays. Besides that, the oropharyngeal tract, brain, lung, 

heart, liver, spleen, kidney, intestine and stomach was collected to evaluate the viral load by RT-PCR and viral 

isolation. Results: The animals showed survival of 100% and no clinical signs. The biochemical assays 

demonstrated higher oxalacetic transaminase in days 2 dpi and 5 dpi of variant A and in day 15 dpi of variant 

B1.1.28. Besides that, the prothrombin time was elevated in days 2 dpi and 5 dpi of variant B1.1.33. All groups 

showed in oropharyngeal tract and lung, high viral load and positive RT-PCR in day 15 dpi, but showed lower 

viral load in other tissues and no viral load in day 15 dpi. In lung, variant A showed higher replication in day 

2 dpi, but no replication in day 10 dpi when compared with the other variants. The intestine of variant A 

showed higher replication when compared to the other variants. Conclusions: These findings indicated that 

there are significant differences and different infection profiles between the variants in a Syrian Hamster model 

of SARS-CoV-2 infection. Besides that, our results demonstrated elevation of oxalacetic transaminase which 

could be associated to SARS-CoV-2 hepatitis.  
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Abstract:  

Although CoViD-19 occurs in all age, children are usually asymptomatic or develop the less severe form of 

the disease compared to adults, suggesting that they may have an effective local innate immune response. The 

early immune response to viral infections in children is characterized by a higher rate of activation of the 

interferon system (IFN). IFN types I and III are important components of the innate immune system and act as 

the first line of defense, sensing the virus through pattern recognition receptors and activating inflammatory 

pathways that promote viral clearance. It is possible that in CoViD-19 a deficiency in the activation of this 

system occurs, allowing a rapid replication of the virus in the early stages of infection. The aim of the study 

was to compare the activation of the IFN system in SARS-CoV-2 positive children with negative children with 

flu symptoms. We analyzed the mRNA levels of type I IFN (IFN-β and α) in the nasopharyngeal swabs from 

41 SARS-CoV-2 positive children (CoViD-19 group - CG) matched by age and gender with 22 children with 

flu symptoms, but negative for SARS-CoV-2 (Flu group - FG) from October 2021 to March 2022. Of the 

participants, 58% were male and had a mean age 7.0 ± 1.0 years-old (maximum = 10, minimum = 3). The most 

frequent symptoms in the CG were fever (83.3%), coryza (61.9%), cough (47.6%) and headache (40.5%), and 

in the FG were cough (82.6%), coryza (69.6%), fever (56.5%) and headache (43.5%). The mean time between 

the onset of symptoms and nasal swab collection for the diagnostic test of the disease was 3.5 ± 1.6 days. There 

was no difference in nasal IFN-β expression between groups (p = 0.33, non-pared Student's t test), but children 

with flu symptoms expressed more IFN-α compared to the group of children with CoViD-19 (p = 0.02, non-

pared Student's t test). Nasal expression of type III interferon (IFN-λ1-3) and the IFN-stimulated genes MXA, 

OAS, 6-16 and PKR are currently under investigation. This study was financed in part by the Coordenação de 

Aperfeiçoamento de Pessoal de Nível Superior - Brasil (CAPES) - Finance Code 001. 
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Abstract:  

Critically ill 2019 coronavirus disease (COVID-19) patients under invasive mechanical ventilation (IMV) are 

10 to 40 times more likely to die than the general population. Although progression from mild to severe 

COVID-19 has been associated with hypoxia, uncontrolled inflammation, and coagulopathy, the mechanisms 

involved in the progression to severity are poorly understood. The virome of tracheal aspirates (TA) from 25 

COVID-19 patients under IMV was assessed through unbiased RNA sequencing (RNA-seq), and correlation 

analyses were conducted using available clinical data. Unbiased sequences from nasopharyngeal swabs (NS) 

from mild cases and TA from non-COVID patients were included in our study for further comparisons. We 

found higher levels and differential expression of human endogenous retrovirus K (HERV-K) genes in TA 

from critically ill and deceased patients when comparing nasopharyngeal swabs from mild cases to TA from 

non-COVID patients. In critically ill patients, higher HERV-K levels were associated with early mortality 

(within 14 days of diagnosis) in the intensive care unit. Increased HERV-K expression in deceased patients 

was associated with IL-17-related inflammation, monocyte activation, and an increased consumption of 

clotting/fibrinolysis factors. Moreover, increased HERV-K expression was detected in human primary 

monocytes from healthy donors after experimental SARS-CoV-2 infection in vitro. Our data implicate the 

levels of HERV-K transcripts in the physiopathology of COVID-19 in the respiratory tract of patients under 
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Abstract:  

The COVID-19 pandemic, caused by SARS-CoV-2 virus, caused millions of deaths worldwide. Accurate and 

rapid diagnostic tests are essential for the control of Covid-19, and many commercial tests have low sensitivity 

and other critical issues such as high price, presence of false positives, and need for complex laboratory, 

reinforcing the need for alternative testing methods. The Loop Mediated Isothermal Amplification (LAMP) is 

a promising technique of genetic material amplification, which has advantages like high specificity and 

sensitivity, isothermal amplification, reaction time (up to 40 minutes), and for dispensing a complex laboratory 

structure to be performed. In the diagnostic innovation scenario, gold nanoparticles (AuNPs) are objects of 

interest for their excellent performance as biosensors, due to their unique physicochemical properties. AuNps 

are easily obtained in laboratory, their surface chemistry is versatile and provides coating and bioconjugation 

with a wide range of molecules, which make them excellent signal transducers in the construction of 

biosensors. Moreover, AuNps have unique characteristics, like absorption spectrum in the Ultraviolet-Visible 

(UV-Vis) range with a maximum absorbance point (surface plasmon resonance peak), scattering properties of 

light, and aggregation followed by a color change of the medium. These properties allow the evaluation of the 

binding of molecules in the sensor, through monitoring of surface changes in AuNPs. The objective of this 

work was to develop a specific, sensitive, and rapid test for the detection of the SARS-CoV-2 virus using 

biosensors consisting of AuNbs conjugated with specific DNA probes that recognize the material amplified 

by the RT-LAMP reaction. The technique of coupling AuNps with LAMP was denominated iAnG (Isothermal 

Amplification and Nanogold). The RT-LAMP reactions were performed for 15 minutes, at 65ºC, using the 

WarmStart® Colorimetric LAMP 2× Master Mix [NEB #M1804] and N gene as target. The AuNbs were 

synthesized in the nanorod morphology. The probe was designed to recognize a specific region of the SARS-

CoV-2 N gene and it is conjunction with a group thiol. The iAnGs nanosensors were constructed through the 

bioconjugation of the N probes with the AuNbs through propitious conditions and a reduction agent. The 

biosensors were titrated with LAMP reaction products, and the results were observed in a UV-Vis 

Spectroscopy and in a dynamic light scattering device. The UV-Vis scan analysis showed shifts in the 

longitudinal plasmon resonance peaks for the positive control, and for the negative control, the sensors have 

their absorption spectrum gradually disintegrated. In relation to dynamic light scattering, the difference in the 

parameter (tau) was clearly observed between the positive control, demonstrating specific interactions, and the 

negative control, demonstrating nonspecific interactions and eventual aggregation of the particles. In the graph, 

different patterns of the curves of each control were observed, the positive grows in a sigmoid curve while the 

negative in an exponential curve, which is the expected pattern for these controls. The results showed an 

efficient proof-of-concept for our iAnG test detecting the genetic material of SARS-CoV-2. Moreover, it was 

possible to reduce RT-LAMP reaction time from 40 to 15 minutes and detect the result in two different ways. 
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Abstract:  

Ongoing SARS-CoV-2 genomic surveillance has improved the ability to rapidly identify variants circulation 

and events of recombination. The municipality of Foz do Iguaçu (25º 30' 58"; S 54º 35' 07" W) together with 

Ciudad del Este (Paraguay) and Puerto Iguazú (Argentina) belongs to Triple Border, an region characterized 

with an intense flow of people traveling due to tourism and commerce. Among of municipalities of Paraná 

state, Foz do Iguaçu region is the second with the highest of mortality coefficient and third in incidence cases 

by COVID-19 during 2020 and 2022. Accordingly, we investigate the genomic epidemiology of SARS-CoV-

2 in Foz do Iguaçu region from July/2020 to March/2022. A total of 623 samples were collected including nine 

municipalities (Foz do Iguaçu, Itaipulandia, Matelandia, Medianeira, Missal, Ramilandia, Santa Terezina de 

Itaipu, São Miguel do Iguaçu and Serranópolis). All RNA samples were extracted with beads-based protocol 

automated in KingFisher Flex SystemTM (Thermofisher Scientific, USA). For the RT-qPCR, Charité protocol 

was used for viral E gene and endogenous RNase P detection with the KiCqStartTM One Step Probe RT-qPCR 

Ready MixTM (Sigma-Aldrich, USA), followed by next generation sequencing by Illumina platform and 

phylogenetic analysis using Nextstrain. Between July and December of 2020, all genomes were classified as 

clades 20A (B.1 and B.1.600 lineages), 20B with a predominance of lineage P.2 followed by B.1.1.28, 

B.1.1.33, B.1.1, P.7, B.1.1, B.1.1.274 and B.1.1.332 and 20C with B.1.499 and B.1 lineages. The circulation 

of clade 20B remained until the March of 2021 and 1 sequence of Alpha variant (CLADE 20I; B.1.1.7 lineage) 

was sequenced during this period. In other hand, the emergence of variants of concern was observed during 

2021 with a initial predominance of 20J clade belong to Gamma variant with a prevailing lineages P.1, 

followed by P.1.2 and P.1.7 during January and September. In July 2021 until January of 2022, the 21J clade 

(Delta variant) was in circulation with a predominance of lineages AY.101, followed by AY.99.2, AY.43, 

AY.122, AY.43.2 and AY.46.3. In December 2021, the emergence of 21K clade (Omicron variant) with 

predominance of BA.1 and BA.1.1 lineages was observed in contrast with others lineages sequenced during 

this period. In 2022, we observed a decrease of circulation of delta variants fallowed by increase of Omicron 

variants with predominance of 21K clade between January and March and 21L clade (BA.2 lineage) with 

initial circulation on March. Phylogenetic analysis detected the distinct events of clade replacement associated 

to the introduction of different SARS-CoV-2 variants in Foz do Iguaçu region, and this profile was similar for 

the emergence of variants in South America. Although we have not identified novel lineages in circulation in 

Foz do Iguaçu, this work provides valuable information on SARS-CoV-2 epidemiology and contribute with 

surveillance in an important brazilian border region.  
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Abstract:  

Ilheus virus (ILHV) is a neglected arthropod-borne flavivirus, closely related to St. Louis Encephalitis, West 

Nile and Japanese Encephalitis viruses. Infection by ILHV may lead to severe neurological disease, but 

although ILHV circulates broadly in Latin America, mechanisms of disease development are still poorly 

understood, and no vaccines or treatments are available. We established in vitro and in vivo models of ILHV 

infection aimed at drug testing and investigated the impact of candidate treatment compounds from different 

therapeutic classes over the course of ILHV infection to propose treatments against ILHV disease and to better 

understand fundamental components of ILHV replication. METHODS: Growth curve of ILHV and cell 

viability throughout infection were standardized in VERO CCL-81 and HBMEC cell types. Nucleoside 

analogues (2'CMC, 7DMA and Favipiravir) and lipid metabolism-related compounds (U18666a, Triparanol, 

"LN167") were tested at 100µM, 50µM, 10µM and 1µM, both as single-point and continuous (daily) treatment, 

to assess their potential in reducing IHLV viral load, maintaining cell viability upon infection and promoting 

cytotoxicity. RESULTS: In single-point treatment regimen, all compounds except Triparanol showed no 

cytotoxicity at 100µM and 50µM 24h post-infection. At 10µM, nucleoside analogues 2'CMC and 7DMA, as 

well as lipid-lowering U18666a and Triparanol reduced viral load maintaining good cell viability upon 

infection. In continuous treatment, after 72h post-infection, 2'CMC, 7DMA and U18666a at 50µM efficiently 

reduced ILHV load in VERO and HBMEC cells, maintaining cell viability over 60%, against 20% cell viability 

of the infected control. CONCLUSION: Overall, our results point towards nucleoside analogues and lipid 

metabolism-related drugs as good candidates against ILHV infection, highlighting important steps and 

components of ILHV replication and survival that can be targeted for development of therapeutic strategies. 

FUNDING: FAPESP grant 2018/02993-0 

keywords: ilheus virus; drug testing; flavivirus; replication; therapeutic strategy 

  



177 

 

TRANSCRIPTOME ANALYSIS REVEALS THAT IMMUNOPROTEASOME 

OVEREXPRESSION IS A PROTECTIVE FACTOR IN COVID-19 OUTCOME 
 

Ana Carolina Pires e Silva 1; Rômulo Leão Silva Neris 2; Iranaia Assunção Miranda 3 
1Bolsista CAPES. Av. Carlos Chagas Filho, 373 - Bloco I sala 55 (subsolo) - Ilha do Fundão/RJ. Universidade Federal 

do Rio de Janeiro; 2Pós-Doutorado. Av. Carlos Chagas Filho, 373 - Bloco I sala 55 (subsolo) - Ilha do Fundão/RJ. 

Universidade Federal do Rio de Janeiro; 3Docente. Av. Carlos Chagas Filho, 373 - Bloco I sala 55 (subsolo) - Ilha do 

Fundão/RJ. Universidade Federal do Rio de Janeiro 

 

Abstract:  

The disease caused by SARS-CoV-2, referred as COVID-19, range from a common cold to a severe respiratory 

syndrome form, characterized by an exacerbated inflammation and extensive damage in targets organs. The 

immunoproteasome complex (IP) composes cellular proteolytic machinery responsible for protein homeostasis 

and antigen presentation by MHC-I, which is fundamental in activation of immune response mediated by CD8+ 

T lymphocytes. It is formed by catalytic subunits β1i, β2i and β5i, which replace the constitutive proteasome 

subunits in stressful conditions and by inflammatory mediators, such as IFN-γ and TNF-α. Our hypothesis was 

that IP subunits activation by inflammatory environment induced during SARS-CoV-2 infection could 

contribute to immune activation and to COVID-19 outcome. So, we first investigated IP expression in COVID-

19 patients' lung through transcriptomics analysis. We analyzed the expression of IP subunits and genes 

associated with antigen processing and presentation in different cell populations in scRNA-seq databases of 

bronchoalveolar lavage fluid (BALF) in 3 samples of control groups compared with 3 samples of patients with 

mild COVID-19 and 27 severe cases that required hospitalization. Our results demonstrate that CD14+ cells 

were the main cell type in the COVID-19 patients' BALF. We observed overexpression of IP catalytic subunits 

β1i, β2i and β5i in antigen-presenting cells, such as alveolar macrophages, DCs and pDCs. Curiously, the 

expression of IP subunits was higher in patients presenting moderate COVID-19 than to hospitalized patients 

with severe COVID-19. In addition, as observed to IP expression, antigen presentation genes like PSME1 were 

higher expressed in moderate cases than severe in macrophages and pDCs, while TAP1and TAP2 were higher 

expressed in severe cases in DCs and pDCs, and HLA-A were higher expressed in moderate cases than severe 

in macrophages, DCs and pDC. We also compared IP expression between survivors (n=17) and dead (n=10) 

in COVID-19 severe patients' group and found a higher expression in the survivor's outcome group. IP subunits 

overexpression in survival group was also observed in CD4+ and CD8+ T lymphocytes. Our results indicate 

that IP overexpression has a protective role to disease progression, possibly due to a more effective antigen 

presentation. Next, we aimed to understand if immunoproteasome profile of cleavage of antigenic peptides is 

linked to rise of variants in the population and the possible correlation with viral pathogenicity. The prediction 

of IP cleavage sites in S protein of Omicron variant, which is associated with high dissemination but with less 

severe cases in the population, was higher than others pathogenic VOCs. Collectively, our results suggest that 

immunoproteasome derived antigen presentation is associated with protection during COVID-19, as well as 

its efficiently cleavage profile could correlate to viral pathogenicity. 
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Abstract:  

Coronaviridae family comprises aside from current pandemic SARS-CoV-2, other four respiratory viruses 

known to cause common colds, being them the Human alphacoronavirus (HCoV-229E), HCoV-NL63 and 

HCoV-HKU1 and the OC43 which belongs to Betacoronavirus 1 species. These viruses usually circulate every 

year mainly in winter months commonly affecting pediatric patients. SARS-CoV-2 pandemic showed to 

change circulation of other respiratory viruses, mainly due to social distancing and with return of in-person 

activities in this year circulation of endemic coronaviruses may be altered. Furthermore, with the arrival and 

establishment of a new respiratory coronavirus in the population it is necessary to evaluate if endemic 

coronaviruses will circulate simultaneously with newly arrived SARS-CoV-2. The goal of this work was to 

evaluate the circulation of the four seasonal coronaviruses along with SARS-CoV-2 in pediatric patients 

attended in pediatric hospitals in the São Paulo city (Brazil), in the period of january to july of this current 

year. For that, naso-oropharyngeal swabs and bronchoalveolar lavage samples were obtained of children 

presenting respiratory illness, samples were extracted with the commercial kit MagMAX™ Viral/Pathogen 

Nucleic Acid Isolation Kit and then subjected to real time PCR individually to HCoV-NL63, HCoV-229E, 

HCoV-HKU1, HCoV-OC43 and for SARS-CoV-2. In this period 79 patients presented positive results for at 

least one of the four seasonal coronaviruses, but only after may and mostly occurring in july (48/79). By 

comparison, 213 patients were positive for SARS-CoV-2, more than a half which were in only the first two 

months of the year (151/213). Of the 79 positives for seasonal coronaviruses 29 were for HCoV-OC43, 9 for 

HCoV-NL63, 7 for HCoV-HKU1 and 5 for HCoV-229E, showing the presence of all four endemic 

coronaviruses aside with the SARS-CoV-2 and with predominance of HCoV-OC43. Moreover, some 

coinfections were observed like three patients that presented a SARS-CoV-2 and HCoV-OC43 coinfection and 

eight patients that presented different combinations of coinfections between the seasonal coronaviruses. 

Studies evaluating the endemic coronaviruses circulation during COVID-19 pandemic are still missing. But 

the results of this present study demonstrated similar seasonality with the years previous of the arrival of 

SARS-CoV-2 in Brazil, taking into account that an outbreak of seasonal coronaviruses in winter months was 

observed, according to studies that showed the seasonality of this viruses in winter and early spring. Lastly, it 

was shown the circulation of the four endemic coronaviruses simultaneously with SARS-CoV-2 in pediatric 

patients in this year, in addition to different coinfections. Circulation of these viruses during the first two years 

of COVID-19 pandemic still needs to be checked, to see if it was altered even temporarily with the arrival of 

a new human coronavirus. 
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Abstract:  

Acute respiratory infections are a persistent public health problem as they are the leading cause of morbidity 

and mortality in children worldwide. These infections are mainly caused by viruses, which act predominantly 

in the upper respiratory tract, however, severe manifestations can be observed when the lower respiratory tract 

is affected. Recently, the emergence of the new coronavirus, SARS-CoV-2, has generated great concern due 

to the high rates of hospitalization, especially in younger children, and the clinical manifestations that can be 

confused with different flu syndromes. In 2020 and 2021, restrictive measures to contain the spread of the 

COVID-19 pandemic contributed to reducing the circulation of other respiratory viruses. However, at the end 

of 2021, with the reduction of control measures, outbreaks of Respiratory Syncytial Virus (RSV) cases 

occurred, resulting in the occupation of 100% of the ICU beds of the Hospital da Criança e Maternity (HCM) 

in São José do Rio Preto (SP). Considering this scenario, this study aimed to investigate and compare the 

circulation of respiratory viruses, the rates of coinfection and the seasonality patterns of the main respiratory 

viruses, during the COVID-19 pandemic, in pediatric patients. Thus, 161 and 315 nasopharyngeal swab 

samples were collected from March to July 2021 and 2022, respectively, from pediatric patients (0-14 years 

old), with complaints of respiratory symptoms, mainly cough, runny nose and fever. All samples were 

previously tested for COVID-19 and were negative. Then, total RNA was extracted and tested for Influenza A 

virus (IAV), Respiratory Syncytial Virus (RSV), Rhinovirus (RV) and Adenovirus (AdV) by real-time 

polymerase chain reaction (RT-qPCR). We found that in 2021, 29.8% of the samples tested were positive for 

one or more tested pathogens. The most prevalent virus was RV (62.5%), followed by RSV (27.1%), IAV 

(16.7 %) and AdV (10.4%). In 2022, an increase in the positivity rate was observed, as 50.5% of the samples 

were infected with at least one pathogen. Similar to 2021, in 2022 the main viruses identified were RV (56%) 

followed by RSV (31.4%), IAV (20.1%) and AdV (7.5%). The investigated viruses did not show seasonality 

patterns, since they were detected during the whole period of study. Nevertheless, peaks of infection were 

observed in May 2021 for RV, April 2022 for RSV and June 2022 for RV. Furthermore, coinfections were 

found in 16.66% of the tested samples from 2021, whereas in 2022 14.46% of coinfections were observed, of 

which 34.8% are between RV/RSV, and mostly affected younger children (0-4 years old). Interestingly, in the 

studied period, RV and RSV were the main viruses found in samples from children with flu syndromes, 

however, they are not routinely investigated in health services and their numbers are underestimated. These 

viruses are known to be a major cause of bronchiolitis in infants and wheezing in children aged between one 

and two years. Therefore, RV and RSV infections must be continuously monitored to understand their 

increased risks during the COVID-19 pandemic and possible viral interference with SARS-CoV-2 and other 

respiratory viruses. 
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Abstract:  

Introduction Yellow fever is a disease caused by the yellow fever virus (YFV), endemic in some South 

American and African countries. The last Brazilian outbreak, beginning in 2016 and peaking in 2018, was the 

most expressive of the past 70 years and is related to a new strain. The circulation of this virus occurred mainly 

in the southeast region and reached areas with low vaccination coverage. There is still no specific antiviral 

treatment, and the characterization of infection in animal models is essential to study potential antivirals against 

this new virus lineage. Previous group work has already demonstrated that Selumetinib is a molecule with 

antiviral potential against some flaviviruses, both in vitro and in vivo, and will be used in the model developed 

in this study. This work aimed to determine the multiplication kinetics of the new wild-type YFV strain 

(YFV_HS306/2018) in Vero cells and to define the lethal dose of YFV_HS306/2018 in knockout mice for 

interferon type 1 receptor (IFNAR 1-/-), for further use in antiviral trials. Material and methods The 

multiplication kinetics of YFV_HS306/2018 were performed in Vero cells at MOIs of 0.01 and 0.1, with 

collections of the supernatant from 0 to 120 hours post-infection (hpi), with subsequent titration in Vero cells. 

Female IFNAR 1-/- mice, aged four weeks, were divided into groups of 5 animals each, with one control group, 

which received uninfected cell supernatant, and one infected group, which received 10³ PFU of 

YFV_HS306/2018. Infection was performed by subcutaneous inoculation in the rear right paw with 10 mL of 

viral suspension or cell supernatant. The animals were followed up daily, with body mass and clinical signs 

monitoring, for 14 days. The animal was euthanized when severe mass loss and/or severe clinical sign were 

observed. Results In Vero cells, YFV_HS306/2018 multiplication peak at MOI 0.01 occurred at 120 hpi and 

MOI 0.1 at 72 hpi. About the animal model, all infected mice showed signs of disease, which started with mass 

loss observed on day five post-infection (dpi) for all animals. Inoculation paw inflammation, piloerection, 

hunched back, face swelling, and conjunctivitis were noticed. Tremors, shortness of breath, and paralysis were 

observed in the animals that progressed to death. Deaths occurred from the 8th to the 10th dpi, with a 60% 

lethality rate. Surviving animals began to show recovery by the 10th dpi. Conclusion The YFV_HS306/2018 

multiplication peak happens faster at higher MOI, while the peak was reached at the latest time at lower MOI. 

The proposed in vivo infection model allowed the observation of clinical signs from YFV infection, and it was 

also possible to determine the lethal dose of YFV_HS306/2018. This model will be used for antivirals testing. 

Financial support: FAPEMIG (APQ03-360-17), CAPES (001 and 88882.348380/2010), CNPq (404192/2019-

00, 305167/2021-9) and NIH (1R01AI149614 - 01). 
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Abstract:  

COVID-19, a disease caused by the SARS-CoV-2 virus, presents persistent symptomatology in the respiratory 

tract; however, the clinical aspect of the disease may present great variability among infected individuals, 

indicating the existence of divergences in the development of the pathological clinical picture of these 

individuals. In humans, the form of point-spectrum mutations in specific regions of genes is presented from 

single nucleotide polymorphisms (SNPs), which characterize the genetic variability in a population. Recent 

work highlights the influence of genetic targets on the immune system response of individuals infected with 

SARS-CoV-2 and through polymorphic association and correlation with the clinical picture of these 

individuals it will be possible to understand the immunogenic role in the development of the disease. Therefore, 

this study aims to identify potential immunogenetic markers in the evolution of the disease caused by SARS-

CoV-2 in Western Amazonia. Whole blood samples were subsequently extracted to obtain genomic DNA, and 

then human genotyping experiments were performed using the qPCR technique for the targets. The study so 

far included 74 hospitalized individuals with severe respiratory conditions, of which 13.51% (10/74) were 

partially immunized, 41.89% (31/74) were totally immunized, and 44.59% (33/74) were not immunized, all 

from the Centro de Medicina Tropical de Rondônia (CEMETRON). Of the participants recruited to date, 

39.19% (29/74) were female and 60.81% were male, with a mean age of approximately 53 years. Of these 

individuals, 14.86% (11/74) died, of which 81.82% (9/11) were non-immunized and 18.18% (2/11) were fully 

immunized and had comorbidities. After performing the experiments and amplifying the targets, it was 

possible to perform the allelic discrimination; Analyzing the genotype profile for rs73635825 (ACE2) we 

identified 54.05% (40/74) homozygosity expected from the A/A genotype, followed by 45.95% (34/74) of the 

A/G genotype, with no identification of the G/G genotype, for rs35803318 (ACE2) 50% (37/74) presented 

C/C, for C/T 43.24% (32/74) and T/T in smaller proportion with 6.76% (5/74). The SNP rs4702 (FURIN) only 

A/A genotypes were identified with 95.95% and G/G 4.05% (3/74), for rs540856718 (HLA-DPA1) there was 

only A/A identification. For rs12979860 (IL28B) the C/C genotype presented in 35.13% (26/74), C/T with 

50% (37/74) and T/T with 14.86% (11/74). SNP rs2070788 (TMPRSS2) showed 28.38% (21/74) for A/A 

followed by 29.73% (22/74) of A/G and in higher proportion homozygosity substitution was identified with 

the G/G genotype with 41.89% (31/74). The genetic mapping of evolved to death, showed similar distribution 

with the same allelic and genotypic behavior for the HLA-DPA1 and FURIN targets so far, however, 

differently, the IL28B, ACE2 and TMPRSS2 targets showed molecular exchange of original alleles by 

substitution more significantly. Since this is an ongoing study, further analysis is needed regarding the genetic 

profiles identified as the study develops, as well as other techniques that will support a better understanding of 

the genetic influence on the development of COVID-19. 
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Abstract:  

The emergence and rapid transmission of the SARS-CoV-2 across the world has increased the demand for fast 

and efficient diagnostic kits. Quantitative real-time reverse transcriptase polymerase chain reaction (qRT-PCR) 

is considered the gold-standard method to detect SARS-CoV-2 RNA, the technique presents limitations 

including time-consuming, sophisticated equipment and infrastructure, increased costs and shortages of 

reagents due to high demand. Thus, developing alternative affordable, point-of-care (PoC), rapid, simple, low-

cost and that could use other reagents for COVID-19 diagnosis test, is urgently needed. Loop-mediated 

isothermal amplification (LAMP) and reverse transcription LAMP (RT-LAMP) have been applied to detect 

different pathogens, including the SARS-CoV-2. Several works have been reported using colorimetric RT-

LAMP, despite being fast, without the need for sophisticated thermal cycler, easy interpretation. Many tests 

and protocols evaluated use commercial colorimetric buffer (WarmStart® Colorimetric LAMP 2X Master 

Mix-NEB) for reaction, despite its efficiency, the visual indicator by pH change becomes a limitation in the 

detection of some biological samples such as saliva used in the detection of SARS-CoV-2. Saliva pH among 

patients proved to be a limiting factor in the test as patients with acidic or very basic saliva would increase 

false positive and false negative test results. In addition, the price of the commercial buffer becomes a 

limitation when we think about cheaper and more accessible tests. In this way, we have standardized and 

validated the detection of SARS-Cov-2 in nasopharyngeal and saliva samples using Hidroxinaftol Blue (HNB) 

as a reaction indicator. We tested and compared already validated no-extraction protocols with HNB and 

commercial buffer. In addition, different homemade protocols were tested to make the test cheaper. Different 

concentrations of reagents were tested (BST, MgSO4, Primer, UDG, DNTP, RTx, HNB) and the best reaction 

time and temperature were evaluated. Each reaction tube was prepared on ice, using 5µl of saliva (extracted 

or not) in a total volume of 20 µL, incubation was performed at 65°C for 30 minutes in a thermocycler. The 

technique allows visual detection of SARS-CoV-2 within HNB. It was possible to visualize the detection of 

SASRS-CoV-2 using HNB in saliva and nasal swab samples with both extracted and non-extracted RNA. The 

detection limit of saliva with RNA extracted was 4,18 copies/uL while the sample without extraction was 8,61 

copies/uL using the HNB. Using the commercial buffer the limit was 0,52 and 0,54 copies/uL respectively. Of 

the 18 saliva positive in the qRT-PCR, 15 were positive in the test without extraction. Of the 65 negatives in 

qRT-PCR, all were negative. Unfortunately, a difficulty encountered with HNB system is the color 

standardization, with the need for restandardization with each batch change of mix components. By making 

larger batches this problem can be alleviated. It was not possible to detect SARS-CoV-2 using national tested 

BST enzyme, the enzymes tested were not stable during the tests. We conclude that using the HNB staining 

system with the Bst2.0 WarmStart® DNA Polymerase, the detection limit is acceptable when compared to 

commercial colorimetric buffer, the detection limit ranged from only 8 copies for non-extracted samples and 

3 copies for extracted samples. The sensitivity of the test using saliva without extraction was similar to previous 

studies in that it has a sensitivity of 83% and a specificity of 100%. 
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Abstract:  

INTRODUCTION: During the COVID-19 pandemic in Brazil, the Centro de Infectologia Charles Merieux 

/Laboratório Rodolphe Merieux (CICM/LRM), in Rio Branco-AC, performed an important role in carrying 

out molecular tests using RT-qPCR method. OBJECTIVES: To evaluate positive cases of COVID-19 by 

molecular diagnosis in the State of Acre in support of Secretaria de Saúde do Acre-SESACRE. METHODS: 

Descriptive observational study of COVID-19 cases diagnosed in a laboratory in Acre from 03/2020 to 

03/2022. Samples from patients suspected of COVID-19 were analyzed using the RT-qPCR technique using 

different protocols. The vast majority of samples came from patients in the capital Rio Branco. Microsoft 

Office Excel software was used to keep patient information and perform data analysis. RESULTS: Diagnosis 

was performed for more than 80,000 samples from patients in the state. 34,888 positive samples (43%) were 

detected. The diagnostic methods chosen showed good accuracy. Three peaks of infection were observed in 

the months of May 2020, March 2021 and January 2022, where the proportion of positive cases was above 

50%. The 1st year of the pandemic had a high number of COVID-19 cases (74.6%). CONCLUSION: An 

increase in positive cases was observed in 3 well-defined peaks. The first year of infection showed the highest 

number of positive cases. 
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Abstract:  

SINGLE NUCLEOTIDE POLYMORPHISMS (SNPs) IN INNATE IMMUNE RESPONSE GENES IN 

SARS-COV-2 INFECTED CHILDREN WITH RESPIRATORY MANIFESTATIONS Natália Lima Pessoa, 

Aline Almeida Bentes, Adriana Andrade, Thaís Bárbara de Souza Silva, Lilian Martins Oliveira Diniz, Andrea 

Lucchesi de Carvalho, Erna Geessien Kroon, Marco Antônio Campos. Coronavirus disease 2019 (COVID-19) 

is a significant global public health problem. The severe acute respiratory syndrome coronavirus type 2 (SARS-

CoV-2), a single-stranded RNA (ssRNA) virus, has the respiratory tract as the main target of infection, and 

patients present mainly dyspnea, pneumonia, dry cough, and fever. The host innate immune system is 

responsible for recognizing pathogen-associated molecular patterns (PAMPs) through their pattern recognition 

receptor (PRRs). It plays an essential role in the severity of the disease. We analyzed rs3775291 (tlr3), 

rs179008 (tlr7), rs8177374 (tirap), rs387907272 (myd88), rs61942233 (oas3) and rs1024611 (mcp-1) 

polymorphisms in 59 hospitalized children with respiratory tract manifestations. DNA was extracted from the 

collected blood, and a polymerase chain reaction using specific primers was performed. The amplified DNA 

was sequenced, and analyzes were performed using Sequence Scanner 2.0 (Applied Biosystems) and novoSNP 

(Department of Molecular Genetics - VIB and University of Antwerp) software. A comparative analysis was 

conducted between the allele frequencies obtained in patient samples versus databank (dbSNP) frequencies. 

The results showed no difference in mutated allele frequency in hospitalized children with the respiratory 

syndrome, in rs179008 (tlr7), rs8177374 (tirap), rs387907272 (myd88), rs61942233 (oas3), and rs1024611 

(mcp-1), but a reduced frequency of the mutated allele for tlr3 (rs3775291) as compared to dbSNP. The 

mutated allele is described as a missense variant with an uncertain significance being likely-benign and 

protective (dbSNP). 
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Abstract:  

Epidemiological evidence suggests that obesity can increase the risk of worst outcomes in viral infections. 

Dengue, the arbovirus with the highest incidence worldwide, has a wide spectrum of clinical manifestations, 

from asymptomatic to severe conditions. This study evaluated the epidemiological profile and the prevalence 

of overweight and obesity amongst the dengue virus (DENV) cases reported in Diamantina-MG, Brazil, in 

2019 and 2020, to investigate whether obesity impacts DENV infection severity. The study was approved by 

the institutional review board (CAAE 42613321.3.0000.5108). Data was collected from the records of dengue 

cases reported in the Sistema de Informação de Agravos de Notificação (SINAN) in the years 2019 and 2020, 

in Diamantina-MG. Medical records were analyzed through the platform Viver Saúde Pública. An interview, 

via Google Forms, was conducted with those who had incomplete data in their medical records. The total 

number of DENV cases reported in the study period was 1,734, with 1,141 cases in 2019 and 593 in 2020. So 

the incidence of the disease in this period was 364/10,000. Young adults, between 18 and 29 years-old, and 

women were amongst the majority of DENV cases, corresponding to 34.4% and 56.9% of the reported cases, 

respectively. There were 25 notifications of dengue with alarm signals, all in 2019. Five of those patients 

progressed to severe dengue, but no death was reported in 2019. Of the 1,734 notifications recorded in the 

SINAN, 246 cases (14.2%) were traced through electronic medical record and interview, allowing the 

frequency of obesity/overweight to be estimated with maximum error of 5.7%. So, amongst the DENV cases 

reported in 2019 and 2020, 39% of the individuals were eutrophic, 35% overweight and 26% had obesity. The 

most common symptom was headache (87%), regardless of the nutritional status. On average, 5 ± 2 of the 

alarm signs were present in 3.2% of the eutrophic and in 5.8% of the patients with overweight. At least 6 ± 2 

of the alarm signs were present in 4.6% of the patients with obesity. The number of dengue notifications was 

more pronounced in 2019, similarly to the country`s scenario. In 2020, the number of dengue notifications in 

the first 4 months almost doubled when compared to the same period in 2019. However, from March onwards, 

there was a gradual decline in records, probably due to underreporting, as this period was marked by the 

installation of CoViD-19 in Diamantina. So far, we could not establish the association between obesity and the 

aggravation of DENV infection. The study was limited by missing information in medical records and 

notification forms and the underreporting of dengue in 2020. Financial Support: CAPES. 
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Abstract:  

Yellow fever is an infectious hemorrhagic disease, caused by the yellow fever virus (YFV), which is endemic 

to tropical regions such as the Amazon basin. This disease can cause great impact during outbreaks because of 

its high rates of severity and lethality, especially when there is low vaccination coverage of the population. 

This was the scenario of the 2017-2018 outbreak that occurred in southeast Brazil, in which 2155 cases and 

745 deaths were registered, with 340 deaths occurring in Minas Gerais State (MG) alone. Unpublished data 

revealed that most patients from that outbreak showed a significant increase in immune response by 

neutralizing antibodies (nAb) against YFV, higher than previously described in literature. The plaque reduction 

neutralization test (PRNT) is considered to be the "gold standard" to characterize and quantify circulating 

levels of anti-YFV nAb, and the test recommended by WHO uses the live attenuated 17DD vaccine strain, 

which is a virus that contains several mutations that could result in a different immune response against wild-

type and vaccine strains of YFV. Thus, this study aims to evaluate the immune response of patients from the 

2017-2018 outbreak in MG through quantification of levels of anti-YFV nAb by two different PRNT protocols 

that uses either wild-type or vaccine YFV strains, to better understand the immune response produced by those 

patients. For the wild-type PRNT protocol, an isolated YFV strain from the 2018 outbreak was characterized 

and amplified to produce viral stocks to be used in the PRNT. For the vaccine PRNT protocol, 17DD virus 

was recovered from a vaccine formulation produced by Bio-manguinhos and amplified to produce viral stocks 

for the PRNT. Both protocols using the wild-type and vaccine YFV strains were established and optimized to 

comprise as many dilutions as possible to accurately quantify nAb levels of the samples to be tested. For the 

immune response evaluation, we used samples derived from convalescence phase patients from the 2017-18 

YFV outbreak in MG and samples from vaccinated healthy volunteers to assess the performance of the PRNT 

conducted using both vaccine and wild-type YFV strains, to verify if the titers of specific nAb produced by 

the patients and volunteers would differ. We observed that patients from the outbreak showed similar levels of 

nAb specific against the wild-type YFV and vaccine strain (p=0.1934). However, vaccinated volunteers 

showed higher levels of nAb specific against the 17DD vaccine strain (p=0.0166), compared to the wild-type 

YFV. The difference observed in vaccinated volunteers could be explained by the genomic differences between 

the viruses. The similar levels of nAb against both viruses observed in the patients from the outbreak could be 

explained by the fact that some of them were vaccinated against YFV shortly after the disease, some even 

before they were diagnosed with YF, but vaccination information was not available for most patients from this 

study. We still intend to perform both PRNT protocols for samples from other diseases, such as dengue, zika 

and hepatitis C, to evaluate the specificity and sensibility of these tests. 
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Abstract:  

About two-thirds of kidney transplant patients develop some infection within the first-year post-transplant. 

The Human polyomavirus 1 (BK polyomavirus, BKV) is a member of the genus Betapolyomavirus, and 

remains in latency in epithelial cells from the urinary tract. Renal transplant patients are more susceptible to 

develop BK polyomavirus reactivation. The inclusion-bearing cells can be detected in voided urine and are 

called "decoy" cells (DC) because can be mistaken for malignant cells. Most DC contain BKV-DNA but, less 

commonly, JCV-DNA can also be detected. BKV reactivation can cause a serious nephropathy or ureteral 

stenosis in kidney transplant recipients, but also cystitis bleeding in hematopoietic stem cell transplant 

recipients. BKV nephropathy (BKVN) may develop in up to 10% of renal transplant patients and can progress 

to dysfunction or loss of graft. Monitoring of patients is essential to precocious detection of active infection 

and preventing BKVN by reducing immunosuppression. Most of the centers use not only molecular tests in 

plasma and urine for routine monitoring, but also urine cytology. Urine cytology for DC search is a well-

established and cost-effective test to detect BKV reactivation. Its negative predictive value for BKVN is 100%. 

The positive predictive value is 29% but can be increased by the presence of a dirty background of smears, DC 

casts and sustained shedding (≥4 weeks). Decoy cells can be easily identified by Papanicolaou-stained smears 

or phase-contrast microscopy. Some techniques, as electron microscope and immunofluorescence for SV40T-

Ag (Simian virus 40), can be used to identify BKV in doubtful cases. The sample was obtained from a 49-

year-old brown male patient at Hospital Universitário Antônio Pedro, RJ, Brazil. He presented sustained DC 

shedding (> 10 cells/HPF) and developed BKVN one year after-transplant, despite immunosuppression dose 

reduction. The virus reactivation was confirmed by detection of many DC in his urine samples, isolated or 

forming casts, using Papanicolaou stain and phase-contrast microscopy. Nuclear SV40-TAg was detected in 

DC by indirect immunofluorescence and immunohistochemistry. The electronic microscopy revealed enlarged 

DC nuclei, peripheral fragmented chromatin interspersed by small virion aggregates. This work shows that the 

implementation of different laboratorial methods in urine tests can improve viral cytological diagnosis in 

transplanted patients.  
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Abstract:  

Covid-19, the infectious disease caused by the new coronavirus (SARS-CoV-2), was officially identified for 

the first time in Wuhan, China, on December 31, 2019. In early 2020, the virus to spread around the world, 

with the first confirmed of disease case in Brazil on February 26, 2020. The Brazil is one of the most impacted 

countries throughout the pandemic and stage for the emergence and widespread spread of genetic variants of 

concern (VOC). Thus, the objective of the study is to demonstrate how the genomic surveillance of SARS-

CoV-2 occurred during the Covid-19 pandemic in the Minas Gerais (MG) state of Brazil. MG it the second 

most populous Brazilian state and offers continuous transit of people and transport, as it connects three 

different regions (Northeast, Southeast and Midwest) of the country. To describe the monitoring and 

introduction of VOCs in the state, to emphasize the importance of monitoring, evaluating coping strategies, 

designing public policies and identifying aspects of the disease to control the pandemic, scientific materials 

available in databases such as PubMed were selected and official data from the state of Minas Gerais available 

in the public domain were analyzed. The epidemiology of the genetically investigated cases and the identified 

variants were evaluated through analysis data reported to official health bodies between 2020 and 

Epidemiological Week 15 of 2022. In Minas Gerais, from a total of 10,050 genetically characterized samples 

notified during the study period, the following VOI and/or VOC were identified: Alpha (n=210), Delta 

(n=2,732), Gamma (n=3,146), Mu (n=7), Zeta (n=489), Ômicron (n=3,203), in addition to 263 cases of Other 

Lineages here unnamed. In the year 2020, before the emergence of the first VOC, a total of 166 samples were 

genetically characterized; in 2021, with the expansion of testing and genomic surveillance efforts, a total of 

6,949 samples were analyzed and in 2022, by the end of the study, 2,935 samples were characterized. 

Observing the extension of the state of Minas Gerais, it is noted that there was variation in the variants 

identified by sampling of the 28 Regional Health Unit (URS). Thismay be indicative that dinamic populational 

and epidemiologic scenario of each region, or that one region had fewer cases than the other or fewer testing 

resources. In addition, the VOC Gamma, Delta and Ômicron were in greater proportion in all regions of the 

state, when compared to the other variants already identified. From 2021, with the start of the national 

immunization campaign, Delta's and Ômicron's spread and dominance did not culminate in an increase in cases 

and deaths, suggesting that vaccination may have contained the epidemic's growth. It is noted that the pandemic 

that has existed since the beginning of 2020 is something unusual, with immeasurable repercussions for society 

and, therefore, it is observed how fundamental is the maintenance and the existence of a structured system 

capable of withstanding eventual crises, with real-time analysis of factors that may interfere in the 

epidemiological scenario, such as the identification and monitoring of variants through genomic surveillance. 
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Abstract:  

SARS-CoV-2 virus particles are spherical, about 125 nm in diameter, and covered by a phospholipid envelope. 

The positive sense single-stranded RNA genome encodes the viral replicase-transcriptase complex, 16 non-

structural proteins, and four structural proteins: E, M, N, and S. Immunoassays and vaccines often focus on 

the spike protein S and the nucleocapsid protein N. The S protein is exposed on the virus particle surface and 

is responsible for several steps involved in virus entry: cell adhesion, receptor binding recognition, and the 

internalization process. S is also the target of most neutralizing antibodies. N protein is produced at high levels 

during viral infection and induces a robust humoral response. This work aimed to transiently express the 

complete S and N proteins of SARS-CoV-2 (Wuhan reference sequence: NC_045512) in Nicotiana 

benthamiana and to develop plant-based substrate for serological tests against SARS-CoV-2. The use of plants 

as an expression system for viral proteins represents an interesting alternative to mammalian-derived cell 

cultures. It is cheaper and substantially reduces safety and cross-reactivity issues observed when using antigens 

produced in human/mammalian cells. N. benthamiana leaves were agroinfiltrated with recombinant 

agrobacteria harboring pEAQ-S or pEAQ-N binary vectors. Western blot analysis using commercial antibodies 

against S and N protein confirmed both proteins' expression and revealed that S and N are suffering a 

proteolytic cleavage in the plant extract. The highest expression levels of both heterologous proteins were 

observed six days after agroinfiltration. S and N proteins were purified from leaf extracts of N. benthamiana 

by Ni2+-Sepharose affinity chromatography. The purified proteins were successfully detected in dot-blots and 

ELISA assays using antisera from COVID convalescent patients as a source of primary antibodies. Both tests 

generated positive signals at levels similar to the SARS-CoV-2 S protein expressed in E. coli. Moreover, no 

signal was observed when untransformed plant extracts were used. The plant-produced antigens are being 

analyzed by mass-spectroscopy in order to characterize S and N proteolytic fragments and determine if the 

proteins are glycosylated. The immunogenic capacity of plant-produced S and N will be tested in mice. 
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Abstract:  

Chikungunya Fever is currently an eminent threat to public health in Brazil. Chikungunya virus (CHIKV) is 

able to cause a peculiar viral disease characterized by fever and severe joint pain. Other symptoms include 

muscle pain, joint swelling, headache, nausea, fatigue, and rash. Arthralgia after several months of infection is 

a unique feature of this viral infection which is associated to the viral and host interaction. CHIKV induces a 

severe systemic and local joint inflammatory response even in the absence of viremia and the mechanisms and 

molecules associated to this tissue damage and arthralgia are yet to be clarified in humans. Therefore, the 

present study aimed at evaluating the serum soluble biomarkers during CHIKV and its association with 

arthralgia. For that, patients with Chikungunya Fever from the State of Rio Grande do Norte, where it has 

caused recurrent outbreaks were investigated during June and July of 2019. A total of 76 patients (25 males 

and 51 females) with positive test for CHIKV by RT-qPCR were enrolled in the study and serum samples were 

collected at early days of symptoms onset. The most frequent symptoms were fever (98%), arthralgia (79%), 

exantema (64%) and headache (48%). The highest viral load was found on day 1 of the infection. Age and 

gender-matched healthy controls (n=161) were also included in the study. Luminex assay was performed for 

detection of chemokines(CXCL8, CCL11, CCL3, CCL5, CCL4, CCL2, and CXCL10), proinflammatory 

cytokines (IL-1b, IL-6, TNF, IL-12, IFN-g, IL-15 and IL-17), regulatory cytokines (IL-1Ra, IL-4, IL-5, IL-9, 

IL-10, IL-13) and growth factors (FGF-basic, PDGF, VEGF, G-CSF, GM-CSF, IL-7 and IL-2). Our results 

demonstrated a robust cytokine storm composed of proinflammatory response with lack of the regulatory 

cytokine axis. IFN-g and IL-6 were universal hallmarks of Chikungunya Fever. System biology analysis reveal 

unique patterns of CHIKV infection that may reveal important biomarkers of arthralgia. Taken together these 

observations suggest distinct signatures of CHIVF patients that could be essential for establishing putative 

targets for immunomodulatory therapies. 
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Abstract:  

Human Respiratory Syncytial Virus (HRSV) renamed in 2016 to Human Orthopneumovirus by the Committee 

on Taxonomy of Viruses (ICTV) is a virus widely distributed in the world and is the main virus involved in 

lower respiratory infections. The population at risk for these infections are children under 5 years of age, 

immunocompromised patients, and the elderly. HRSV is a member of Mononegavirales, family 

Pneumoviridae and is classified within the genus Orthopneumovirus, its genome is composed of a single-

stranded RNA molecule and encodes 11 proteins. Divided into 2 antigenic groups based on G protein 

genotyping (A and B), it has several well-characterized genotypes within each group. The similarity between 

the symptoms caused by HRSV infection with other respiratory viruses makes an accurate clinical diagnosis 

impossible. In this context, laboratory diagnostic methods are extremely important. First, they prevent the 

common practice of prescribing antibiotics and patient isolation measures can be applied to reduce the degree 

of viral dissemination, especially in hospital environments. Some novelties have emerged in recent years 

regarding molecular diagnosis, however, one has presented itself in a very promising way: the CRISPR-Cas 

gene editing technique. The technique that uses the endonuclease of bacterial origin Cas9 to edit DNA 

sequences is already widely studied, and now new proteins have begun to compete for the spotlight. Two 

articles published in early 2018 showed the success of two techniques that used proteins such as Cas13 and 

Cas12 in the diagnosis of viruses such as Zika and HPV. The SHERLOCK (Specific High-Sensitivity 

Enzymatic Reporter Unlocking) technique was able to detect viral RNA from samples with high sensitivity 

and specificity in a few minutes using the Cas13a protein. A characteristic of this technique that makes it 

simple and fast is the use of the RPA technique (Reaction Polymerase Amplification) as a method of 

amplification of the genetic material which, unlike PCR, is isothermal, and does not require the use of 

thermocycling devices. Our objective in this context was to demonstrate the activity of the enzyme LwCas13a 

as a detector of Human Respiratory Syncytial Virus from clinical samples of nasopharyngeal aspirate from 

pediatric patients. Of the 75 samples previously positive for the RSV M gene by RT-qPCR, all were detected 

with high fluorescence rates when previously amplified by conventional PCR. Using the method without prior 

amplification, the detection limit was 10^3 RNA copies/uL. The test was 100% specific, showing no cross 

activity with other viruses of respiratory importance, including SARS-CoV-2, Adenovirus, Influenza, and 

seasonal coronavirus. The detection with the Cas13a enzyme can be adapted to the rapid test formats 

(immunochromatographic) allowing an extremely fast, sensitive, and specific diagnosis as a gold method. 
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Abstract:  

In its third year of pandemic, SARS-CoV-2 continues to circulate due to variants with improved 

transmissibility and ability to escape the immune response produced by vaccines or prior infection. Although 

there are antivirals approved to treat COVID-19, such as the nucleoside analogues remdesivir and 

molnupiravir, clinical benefits are limited. SARS-CoV-2 has an exonuclease-based proofreader, which 

removes nucleoside/nucleotide inhibitors that are incorporated into the viral RNA during replication, reducing 

the efficacy of these drugs. Combinations of inhibitors of both viral RNA-dependent RNA polymerase (RdRp) 

and the exonuclease could overcome this deficiency. Here, we report the identification of hepatitis C virus 

NS5A inhibitors as SARS-CoV-2 exonuclease inhibitors and examined whether they could synergize with 

RdRp inhibitors in cellular virus replication assays. A molecular docking study was performed with NS5A 

inhibitors and SARS-CoV-2 exonuclease. The SARS-CoV-2 RdRp (nsp12/nsp7/nsp8) and exonuclease 

(nsp14/nsp10) were cloned, expressed and purified for molecular enzymatic assays. RdRp was used to produce 

RNAs terminated with the nucleotide inhibitors remdesivir, sofosbuvir, favipiravir, tenofovir, molnupiravir or 

AT-527, through extension reactions from an RNA template-loop-primer. SARS-CoV-2 exonuclease reactions 

were performed with natural U-, A- and G-terminated RNAs, and the synthetized nucleotide inhibitors-

terminated RNAs, in the presence and absence of the NS5A inhibitors pibrentasvir, ombitasvir and daclatasvir. 

The samples were then subjected to MALDI-TOF MS analysis. Calu-3 cells were used for SARS-CoV-2 

inhibition assays with RdRp and exonuclease inhibitors alone or in combination. In vitro assays were tittered 

in VeroE6 cells by PFU/mL and virus inhibition results were analyzed using SynergyFinder 2.0 software. We 

found that pibrentasvir, ombitasvir and daclatasvir are indeed exonuclease inhibitors by molecular docking 

and enzymatic assays. In the presence of pibrentasvir, RNAs terminated with the active forms of the prodrugs 

sofosbuvir, remdesivir, favipiravir, molnupiravir and AT-527 were largely protected from excision by the 

exonuclease, while in the absence of pibrentasvir, there was rapid excision. Due to its unique structure, 

tenofovir-terminated RNA was highly resistant to exonuclease excision even in the absence of pibrentasvir. 

Viral cell culture studies demonstrated that SARS-CoV-2 susceptibility to inhibition by clinically approved 

RdRp prodrugs - sofosbuvir, remdesivir, tenofovir (RNA chain terminators) and favipiravir (error-prone 

inducer), is enhanced in Calu-3 by NS5A inhibitors that inhibit the exonuclease, pibrentasvir, ombitasvir and 

daclatasvir. These combination strategies showed significant synergistic effects in inhibiting SARS-CoV-2 

replication. Our results from molecular enzymatic assays to virus cell culture inhibitory data indicate that the 

use of inhibitors of the viral RdRp and the exonuclease proofreader as a combined therapy is expected to have 

enhanced efficacy in treating COVID-19. This combination approach may allow two-log10 reduction of virus 

replication using concentrations consistent with approved doses and plasma exposure. We anticipate that the 

various nucleotide analogue inhibitors of the SARS-CoV-2 RdRp that are in clinical trials for COVID-19 will 

benefit from the addition of exonuclease inhibitors. Financial support: CNPq, FAPERJ, CAPES, Inova-Fiocruz 

and Fast Grants. 
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Abstract:  

Zika virus (ZIKV) infection in pregnancy is associated with a variety of birth defects, mainly microcephaly, 

collectively called congenital Zika syndrome (SCZ). Studies have shown that the ZIKV genome has been 

detected in the amniotic fluid and fetal brain, confirming the breach of the placental barrier. However, 

functional changes at the maternal-fetal interface that contribute to the development of fetal pathogenesis are 

not characterized. Here it will be investigated how much ZIKV infection alters the functionality using 3D 

model of the Placental Barrier, through co-cultivation of placental functional units (trophoblast cells), maternal 

deciduous (uterine cells), fetal capillaries (endothelial cells) and immune response (monocytes/macrophages). 

We started the studies with ZIKV infection in 2D cultures of human trophoblast cell lineage (Jeg-3) compared 

to Vero cells, which have a high infection profile. In fact, trophoblasts were more resistant to infection, while 

57±7% of VERO cells were infected after 24 h with MOI 1, trophoblasts reached 53±7% infection only after 

48 h with MOI 10. Evaluating viral load by RT-qPCR, we verified that after 24 h of ZIKV infection with MOI 

1 in Vero cells the value was 5 x 107 copies/ml, again, 1 x 107 copies/ml in trophoblasts cells was reached only 

with MOI 10. However, the infection with MOI 10 for 48 h in trophoblasts and Vero cells led to similar viral 

load, with values of 8 x108 copies/ml and 10 x 108 copies/ml, respectively. For 3D cultures, monolayers of 

trophoblast cells were coated with magnetized nanoparticles for 24 h, followed by dissociation, quantification 

and plating in a 96-well repellent plate in low cell density, being possible to observe the rapid formation of 

spheroids after 3 and 6 first hours and complete formation after 24 h. The spheroids infection with MOI 10 for 

24 h and 48 h revealed the susceptibility os the 3D culture through viral antigen staining by 

immunofluorescence. However, the results showed that the viral load was not time-dependent in the 3D model 

as observed in 2D, 24 h and 48 h 3D infection led to 2 x105 copies/mL and 1.8 x105 copies/mL, respectively, 

while these values for 2D were 1 x 107 copies/mL and 8 x 108 copies/mL, respectively. This fact points to the 

relevance of in vitro biological investigations using a 3D culture model, since the three-dimensional 

conformation provides the production of elements such as extracellular matrix and cell signaling, bringing the 

physiology of spheroids closer to the biological system. Next, we intend to evaluate the infection profile and 

parameters of placental function in the infection of organoids by ZIKV. Financial Support: Instituto Oswaldo 

Cruz (IOC), Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNpq) and Coordenação de 

Aperfeiçoamento de Pessoal de Nível Superior (CAPES) 

keywords: 3d Model; Placental Barrier; ZIKV; ;  

  



194 

 

ANTIVIRAL AND VIRUCIDAL ACTIVITIES OF AMAZONIAN MEDICINAL PLANTS 

AGAINST HERPES AND CHIKUNGUNYA VIRUSES  
 

Catielen Paula Pavi 1; Isabella Dai Prá Zuchi 1; Luis Isamu Barros Kanzaki 2; Gislaine Fongaro 3; 

Izabella Thaís Silva 3 
1Bolsista. Laboratório de Virologia Aplicada, Departamento de Microbiologia, Imunologia e Parasitologia, CCB/UFSC, 

Florianópolis/SC. Universidade Federal de Santa Catarina; 2Docente. Laboratório de Bioprospecção, Departamento de 

Farmácia, FS/UNB, Brasília/DF. Universidade de Brasília; 3Docente. Laboratório de Virologia Aplicada, Departamento 

de Microbiologia, Imunologia e Parasitologia, CCB/UFSC, Florianópolis/SC. Universidade Federal de Santa Catarina 

 

Abstract:  

Herpes Simplex Virus type 1 (HSV-1) infects 90% of the world population and generates latency-stage 

infection. The standard treatment drug (Acyclovir), is derived from a natural product, demonstrating the 

importance of related studies. Chikungunya virus (CHIKV) is an arbovirus transmitted to humans by infected 

Aedes mosquitoes. There are no specific antivirals for the treatment of CHIKV infections. Thus, the objective 

of this study was to perform the antiviral and virucidal screening of medicinal plants against HSV-1 (KOS and 

29-R strains) and CHIKV (SLZ12 strain). In this study, firstly the cytotoxicity (CC50) was investigated on 

VERO cells by using a Sulforhodamine B assay, and the antiviral activity (IC50) was tested against HSV-1 

and CHIKV by viral plaque number reduction assay, to calculate the selectivity index (SI=CC50/IC50). Then, 

the virucidal activity in the presence or absence of protein (bovine serum albumin, BSA) was evaluated. In the 

end, the most active extract was tested for its potential as an antiseptic in the medical area by applying the DIN 

EN 14476. As a result, the extracts of Licania macrophylla, Manilkara elata, and Vouacapoua americana 

showed the highest SI values (>10) against the three viral strains. Concerning the virucidal activity, L. 

macrophylla bark (the leaves ethanolic and aqueous extracts) M. elata, and V. americana (the ethanolic bark 

extract) showed 100% of inhibition against HSV-1 (KOS strain) and CHIKV. Considering the 29-R strain of 

HSV-1, the ethanolic bark extracts of M. elata inactivated the virus at low concentrations (< 20 µg/mL). The 

assay in the presence of BSA showed that the extracts persist active in the presence of proteins. Finally, DIN 

EN 1447 showed the potential of aqueous bark extract of L. macrophylla and ethanolic bark extract of V. 

americana as antiseptics since both significantly reduced the viral titer within 120 seconds. All the extracts 

showed promising antiviral and virucidal potential against HSV-1 (KOS) and CHIKV, while two were more 

active against HSV-1 (29-R). The results allow us to visualize the development of virucidal formulations with 

the most active extracts for topical use and as antiseptics for HSV-1, and open a new field of information about 

antivirals for CHIKV.  

keywords: HERPES SIMPLEX VIRUS; CHIKUNGUNYA; AMAZONIAN MEDICINAL PLANTS; 
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Abstract:  

Dengue is the most prevalent arthropod-borne virus affecting humans. Dengue type 1 (DENV-1), belonging 

to genotype V, was reported as the predominant type during epidemics of 1999 and 2000 in Paraguay. Years 

later, DENV-1 circulated in Paraguay from 2009 to 2018 on a sustained basis, except in 2012. Moreover, this 

was the predominant type from 2015 to 2018. We aimed to track the antigenic dynamics in envelope protein 

of DENV-1 that has circulated in different years in Paraguay. Antigenic changes mainly at domain III of 

envelope protein (EDIII) (S338L; I339T; R394K) were observed in 2011 strains with respect to 2000 strains. 

DENV-1 in 2016 presented three, four or five changes (R325K; L338S; T339I; R361K; K394R) with respect 

to previous (2011) strains at EDIII, but most of the sequences detected were identical to the viruses detected 

in 2000. Regarding the viruses that circulated in 2018, we observed more amino acid changes in EDIII (R325K; 

S338L; I339T; R394K) in comparison to viruses from 2016 and only 1 change with respect to 2011 strains 

(K394R). In fact, analysis of nucleotide sequences of E gene showed less pairwise distance between 2011 and 

2018 sequences compared to 2016 cluster. Homotypic immunity against a given type, and even a genotype, 

could drive strains to select antigenic changes specifically at EDIII with respect to previous strains. Also, the 

persistence of symptomatic infections could be due to the presence of antigenic epitopes from viruses that have 

circulated many years ago. These findings could provide insights into dynamics in antigenic variation within 

a particular genotype of DENV-1 in an endemic country like Paraguay. 
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Abstract:  

Chikungunya fever, caused by the Chikungunya virus (CHIKV), includes symptoms such as fever, arthralgia, 

myalgia, and headache. About 40% of patients develop a chronic pathological condition for months or years. 

The symptomatology and epidemiological profile of CHIKV is similar to other arboviruses, which makes 

clinical diagnosis difficult in Brazil. POC (point of care) serological tests are cheap and easy to apply, however, 

highly antigenic recombinant proteins are required to compose a sensitive and specific test. Recombinant 

proteins expressed by prokaryotes are absent in post-translational modifications, which may affect antigenicity. 

This project aims at the expression of CHIKV E2 protein in eukaryotic platforms with prospection for the 

development of serological tests in the Lateral Flow Immunochromatography and ELISA format. The E2 

envelope protein was chosen in this project because it is the main target of the humoral response. E2 covers 

most of the CHIKV spike and has 3 putative glycosylation sites and 4 disulfide bonds. The E2 sequence was 

obtained by creating a consensus sequence based on Brazilian samples of Asian and ECSA lineages deposited 

in GenBank. The TPA (tissue plasminogen activator) signal peptide sequence was added for protein secretion 

and a histidine tag for purification. The transmembrane and hydrophobic regions were predicted by TMHMM 

and Protscale-Expasy softwares and removed. The constructed E2 sequence is being expressed in mammalian 

cells, HEK293T (Human embryonic kidney cells) and CHO2353 (Chinese hamster ovary cells), by integration 

into the genome using a lentiviral insertion vector. As standardization of transduction, the RFP (Red 

Fluorescent Protein) coding gene was integrated into the genome of HEK293T cells by lentiviruses. After 

selection with puromycin, the fluorescence of the RFP was evaluated by flow cytometry, and about 99% of 

the cells showed emission of RFP fluorescence. RFP fluorescence was also visualized in 100% of the cells for 

one month using fluorescence microscopy. A preliminary essay of transfection of HEK293T cells with the 

pcDNA 3.1 plasmid containing the E2 target gene was performed to assess transient expression and Anti-

CHIKV E2 antibodies recognized a protein of about 60 kDa, which has the expected E2 protein product. HEK 

and CHO cells were transduced with the E2 gene using the lentivirus system and the expressed recombinant 

protein will be purified and evaluated for its antigenicity by ELISA. 
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Abstract:  

Integrase inhibitor antiretroviral class (INSTI) has changed the treatment landscape and Dolutegravir, a 

second-generation INSTI with a good genetic barrier and excellent tolerability is now used in the initial 

treatment for people living with HIV-1, with Raltegravir used in children under 6 years and special situations. 

Introduced a few years ago, it is important to monitor resistance to the class. To evaluate the drug resistance 

mutation, RNA was extracted from plasma with QIAamp Viral RNA Mini Kit (QIAGEN), followed by One-

Step PCR amplification, nested PCR and Sanger sequencing with Big Dye terminator. Sequences from patients 

not exposed to INSTI (naive) were analyzed for resistance transmitted with the "Calibrated Population 

Resistance" (CPR) and mutations among exposed to INSTI in the HIVdb program, both at Stanford Drug 

Resistance Database. 157 Integrase sequences from samples collected in the state of São Paulo were included: 

2020 (57, 36.3%), 2021 (90, 57.3%) and 2022 (10, 6.4%), 139 adults with a median age of 32 (IQR 26-43) and 

18 cases under 18 years old, with a median of 6 years (IQR 4 months-10 years). Plasma viremia of 4.41 Log10 

(IQR 3.69-5.17) and CD4+ T 392 cells/µL (IQR 128-658). The most frequent viral subtype was subtype B 

with 105 (66.9%), followed by subtype F with 27 (17.2%) and C with 16 (10.2%), and other subtypes or 

recombinants with 9 (5.7%). 115 (73%) were not exposed to INSTIs at the time of collection and 42 (27%) 

were exposed to some INSTIs, with 3/115 (3.5%) non-exposed showing Major mutations: 1/115 (0.9%) E138K 

and 2/115 (1.7%) R263K, and an accessory mutation: 1/115 (0.9%) S230R. Among those exposed to INSTI 

13/42 (31%) had at least one resistance mutation, including Major: T66I 1/42 (2.4%), E92Q 1/42 (2.4%), 

G118R 1/42 (2.4%), E138KA 2/42 (4.8%), G140S 1/42 (2.4%), Y143GCHR 3/42 (7.1%), S147G 2/42 (4.8%), 

Q148RH 2/42 (4.8%), N155H 3/42 (7.1%); and different accessory mutations causing a high-level resistance 

to Raltegravir in 8/42 (19.0%) and for Dolutegravir in 2/42 (4.8%). Children tend to be more compromised, 

with 2/4 (50%) having high-level resistance to Raltegravir as compared to 6/38 adults (16%, p=0.15). Although 

the use of INSTI has promoted improvement in suppression levels with low rates of therapeutic failure, the 

presence of resistance among those not exposed to the class is documented here, albeit still limited. With the 

perspective of the use of Cabotegravir as prophylaxis and expansion of treatment programs, the need for better 

monitoring is imperative to avoid compromising this important instrument for controlling HIV/AIDS. 
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Abstract:  

Background: SARS-CoV-2 is the etiologic agent of coronavirus disease 2019 (COVID-19). The rapid spread 

worldwide, cases of fatal progression of the infection, the lack of a specific treatment for the infection, and the 

emergence of variants of concern (VOCs) generated a huge global concern. The emergence of variants of 

SARS-CoV-2, especially VOCs, shed light on the importance of monitoring the virus variants that are 

circulating. Therefore, DASA developed a SARS-CoV-2 genomic surveillance project, entitled 

GENOV.Objectives: To monitor the SARS-CoV-2 variants that are circulating in all Brazilian regions, as well 

as, the emergence of new variants. Methods: In between May 1, 2021, and April 28, 2022, 13,642 SARS-Co-

2 RT-PCR positive samples from DASA laboratories were selected for the GENOV project. The choice of 

samples aimed to represent all regions of the country while reflecting the prevalence of SARS-CoV-2 in the 

period. For technical reasons, only samples with positive RT-PCR and Ct< 30 (Cycle Threshold) values were 

selected, corresponding to viral loads that allow the sequencing of the complete genome with quality. Results: 

The samples analyzed represent all Brazilian regions: North (n=1.2%), Northeast (n=10.9%), Mid-

West(n=13.9%), Southeast (57.0%), South (17.0%). Most of the patients were women (54.4%) and the median 

age was 38 years (0-104). In the study period, 104 SARS-CoV-2 sublineages were detected. The five most 

frequent were AY.99.2 (25%), followed by P.1 (18.8%), BA.1.1 (10.7%), BA.1 (8.5%) and BA.2 (4.9%). Two 

SARS-CoV-2 XE (0.01%) were also detected in children from São Paulo. The temporal analysis showed that 

Gamma sublineages were the most prevalent between May to July 2021 (98.2%, 98.3%, and 85.9%). On 

August 2021, Delta sublineages started to be prevalent until December 2021 (61.9%, 95.4%, 99.2%, 99.6%, 

and 81.9%). In December 2021, the Omicron lineage was detected in Brazil and became the most frequent 

SARS-CoV-2 sublineages from January to April 2022 (99.2%, 100%, 99.8%, and 100%). Conclusion: 

GENOV project showed that is feasible to monitor the SARS-CoV-2 variants that are circulating in all 

Brazilian regions, as well as, the importance of the genomic surveillance that could predict new waves of the 

pandemic. Financial support: This study is partially financed by KFW DEG Bank, grant G0512. 
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Abstract:  

The ZIKA virus (ZIKV) is a positive RNA single-stranded enveloped arbovirus that belongs to the Flaviviridae 

family and flavivirus genus. ZIKV is mainly transmitted to humans by Aedes mosquitoes bite, however, the 

greatest concern is the possibility of vertical transmission, which is associated with cases of microcephaly. 

Together some moderate symptoms, such as fever, and the possibility of induction neurological disorders, 

skeletal muscle pain is one of the most prevalent symptoms induced by ZIKV infection. In agreement with 

clinical evidences, recently our group demonstrated that ZIKV replicates and induce muscle damage in ZIKV 

infected neonate mice. In addition, we demonstrated that ZIKV replicates in primary human undifferentiated 

muscle cells and reduces mature fibers formation, when myoblast was infected during differentiation process. 

These results indicates that ZIKV induce muscle tissue damage and could compromise tissue repair. Muscle 

repair after injury is dependent of the expression of the sequential myogenic regulatory factors (MRFs), that 

first induce the proliferation of satellite cells, then coordinate the fusion and differentiation of the cells formed. 

We investigated the impact of ZIKV infection to the progression of reparative myogenic program after muscle 

injury in mice. Then wild type SV129 new born mice (3 days-old) was infected subcutaneously with 106 PFU 

of ZIKV. A temporal increase of ZIKV RNA was detected in muscle until 6 days post infection and detection 

remained high up to 16 days after infection. The histological analyzes show necrotic areas in ZIKV infected 

animals, with disorder in the myofibers' pattern, as well as high cellular infiltration in tissue of infected animals. 

Using J2 antibody, we observed ds-RNA positive cells in areas with cellular infiltrate and atrophic fibers at 6 

days-post infection. Quantification of MRFs levels at skeletal muscle 6 dpi we observed that ZIKV induce 

PAX-7 expression, that is a negative regulator of satellites cells proliferation but is also an early myogenic 

activation factor after injury. However, ZIKV infection reduced the expression of MyoD, an early myogenic 

commitment factor and of MyoG, a differentiation factor, without affect Myf5, an early proliferative signal. 

Interestingly, despite PAX-7 expression was similar to mock muscle, MyoD and MyoG was increased at 12 

dpi. These findings indicate that even though ZIKV activates satellite cells, the skeletal muscle development 

and formation of new fibers may be compromised in mice. Future analyzes will be essential to assess if MRFs 

dysregulation will compromise muscle development and function.  
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Abstract:  

Introduction: The COVID-19 pandemic, caused by SARS-CoV-2, has resulted in millions of deaths 

worldwide. Several experimental animal models have been developed as part of the processes to better 

understand the pathogenesis of this infection, as well as to produce the countermeasures to contain this global 

health priority, such as the development of vaccines and antiviral agents. Golden Syrian Hamsters 

(Mesocricetus auratus) are animals considered susceptible to SARS-CoV-2, showing pathological changes 

similar to those observed in lung tissues of COVID-19 patients, as well as similarities in immune stimulation 

after infection with this virus. In this work we present the initial results of gene expression analysis of 38 genes 

involved in important pro-inflammatory, anti-inflammatory and innate immune responses, as well as 4 

endogenous reference genes candidates, aiming to better characterize this animal model of SARS-CoV-2 

infection at the molecular level. Methodology: Syrian golden hamsters were inoculated with SARS-CoV-2 

variant B1.1.33 intranasally, and euthanized on day 5 post infection. The lung was collected for viral load 

evaluation by RT-PCR. Total RNA was extracted from the lung of each hamster for analysis of the 42 genes 

described according to Zivcec et al, 2010. The cDNAs that were shown to be intact proceeded to TaqManR 

Custom Plating pre-made 96-well plate (Applied Biosystems, ThermoFisher Scientific, USA). 6 other animals 

that received PBS intranasally were euthanized and directed to the same analyses, serving as our negative 

controls. Results: Viral RNA was detected in the lungs of infected animals on the scheduled euthanasia day. 

The initial results obtained in the TAQMAN plaque assays point to significant elevations in the expression of 

genes in the lungs of experimental animals, such as P27, IP-10, and IL1B, involved in modulating the host 

immune response, compared to control animals, which in turn express TIMP2, engaged in the functioning of 

the extracellular matrix, with RNA levels not detectable for experimental animals. Conclusions: Our data 

demonstrate the susceptibility of the model and its viability for studies involving pathogenesis and evaluation 

of new therapeutic and vaccine proposals. Preliminary results obtained with TAQMAN plates indicate that the 

SARS-CoV-2 virus was able to induce alterations in the RNA levels of genes involved in inflammatory 

processes and lung remodeling in these hamsters. 
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Abstract:  

The American Autonomic Society has termed the ongoing symptoms of COVID-19 "acute post-COVID 

syndrome" (PACS), characterizing individuals who remain with a range of ongoing symptoms, even after 

being diagnosed with improvement in the acute phase of the disease. Cases of lasting symptoms of COVID-

19 are increasingly recurrent, so research is needed to understand the social and health impacts of these 

persistent symptoms. Thus, this study aims to analyze the prevalence, persistent symptoms and their impact 

on daily activities. The survey was carried out with 44 health professionals who worked on the front lines of 

the fight against COVID-19, who presented positive IgG and/or IgA for SARS-CoV-2, they were invited to 

answer the questionnaire: WHO Long Covid question , by telephone, the collection period of this study was 

from April 2021 to January 2022. The WHO Long Covid questionnaire from WHO is composed of 3 questions: 

1. permanence of any symptoms of COVID-19 for 4 weeks or more after the infection, 2. whether the persistent 

symptom reduced their ability to perform daily activities, and finally 3. which symptom had persisted in the 

post-COVID period. This study was approved by the Ethics Committee: 4,744,490. As a result, we found that 

of the 44 participants, 29 developed symptoms that persisted for more than four weeks. Among the most cited 

persistent symptoms are: loss of smell 55.17%(n=16), loss of taste 55.17%(n=16), weakness 34.48%(n=10), 

depressed mood 20.69 %(n=6), memory loss or confusion 24.13%(n=7), difficulty concentrating 20.69%(n=6) 

and headache 13.79%(n=4). Among the 29 who developed PACS, 34.48% (n=10) mentioned that this 

condition had a moderate impact on their daily activities, and 55.17% (n=16) reported that they had persistent 

symptoms for more than 4 weeks greatly impacted their daily activities. Weakness, loss of smell and loss of 

taste were the most mentioned among those who rated PACS as having an intense impact on daily activities. 

The chi-square test showed a dependence relationship between having loss of smell and/or taste with the PACS, 

with p=0.001. Symptoms of loss of smell, loss of taste, fatigue and neuropsychiatric symptoms figured 

prominently. The cooperation of several lines of studies is necessary to verify the behavior of these symptoms 

in the long term, to provide the best care to patients who live with lasting sequelae, to know the best way to 

treat these patients and to implement public policies. 

keywords: COVID-19; Long Covid; SARS-CoV-2; ;  

  



202 

 

LEVEL OF PHYSICAL AND MENTAL HEALTH OF INDIVIDUALS WITH COVID-19 IN 

THE SHORT AND LONG TERM 
 

Danielly Alves Mendes Barbosa 1; Ewerthon Henrique da Conceição 1; Renata Emmanuele Assunção 

Santos 2; , Mariana Pinheiro Fernades 2; Alice Valença de Araújo 2; Isis Didier Lins 4; Caio Bezerra 

Souto Maior 3; Felipe Cavalcanti de Barros Felipe 5; Kelli Nogueira Ferraz Pereira Althoff 4; Ana Lisa 

do Vale Gomes 2 
1Discente. R. Alto do Reservatório - Alto José Leal, Vitória de Santo Antão - PE, 55608-680. Universidade Federal de 

Pernambuco - Centro Acadêmico de Vitória; 2Docente. R. Alto do Reservatório - Alto José Leal, Vitória de Santo 

Antão - PE, 55608-680. Universidade Federal de Pernambuco - Centro Acadêmico de Vitória; 3Docente. Av. Marielle 

Franco, s/n - Km 59 - Nova, PE, 55014-900- PE, 55608-680. Universidade Federal de Pernambuco - Centro Acadêmico 

do Agreste; 4Docente. Av. Prof. Moraes Rego, 1235 - Cidade Universitária, Recife - PE, 50670-901. Universidade 

Federal de Pernambuco ; 5Discente. Av. Prof. Moraes Rego, 1235 - Cidade Universitária, Recife - PE, 50670-901. 

Universidade Federal de Pernambuco 

 

Abstract:  

The spread of SARS-CoV-2 was accelerated, reaching a pandemic reality in 2020. The main symptoms in the 

first patients included fever, cough, myalgia and dyspnea. As the virus spread, new symptoms emerged, and 

COVID-19 came to be considered a multisystem disease. According to the US Centers for Disease Control 

and Prevention, although most patients infected with SARS-CoV-2 regain their normal health, some may 

experience symptoms lasting for weeks or months even after recovery from the acute phase of the disease. 

This persistence of symptoms, whether physical or psychological, can have a considerable impact on quality 

of life. Therefore, this study aims to assess the level of physical and mental health of individuals with COVID-

19 in the short and long term. This is a case-control study carried out with a sample of 53 health professionals. 

These professionals performed the anti-SARS-CoV-2 IgG research through ELISA and were divided into 2 

groups: positive IgG and negative IgG. They were then invited to answer the PROMIS 10 questionnaire by 

telephone, which aims to self-assess their quality of life, physical function, general health, mental health, 

emotional health, relationships, active roles and their ability to perform activities of daily living. This study 

was approved by the Ethics Committee: 4,744,490. The sample is composed of 53 health professionals from 

the municipality of Vitória de Santão Antão (Pernambuco/ Brazil) where 44 tested positive and 9 negative. Of 

the 44 in the positive group, 23 (52.3%) people had high levels for physical health and 21 (19.9%) had low 

levels for physical health, 31 (70.5%) had high levels for health mental health and 13 (29.5%) had low levels 

for mental health. As for persistent symptoms, when the 53 professionals were asked about having any long-

term symptoms of COVID-19, that is, for more than 4 weeks, 31 reported this condition, classifying them as 

Long COVID. Of the 31 professionals with Long COVID, 16 (51.6%) were in high physical health and 15 

(48.4%) had low levels of physical health; and of the 31 with long COVID, 21 (67.7%) were in high mental 

health and 10 (32.2%) were in low mental health. The percentages of individuals who had short-term and long-

term COVID-19 and fell into low physical and mental health levels are high. Our results highlight the need for 

more studies linking physical and mental health to COVID-19 in the short and long term to identify its impacts 

and inform mental health care policy, intervention, and prevention. 
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Abstract:  

The chronic phase of Chikungunya is considered an important health problem, due to the persistence of some 

disabling and limiting symptoms, especially joint pain. The practice of regular physical exercise is seen as a 

non-pharmacological treatment strategy for the chronic symptoms of CHIKV. Thus, the aim of the study is to 

analyze the effect of physical exercise on the level of physical activity and number of compromised joints in 

patients with chronic Chikungunya virus infection before and after the execution of a training protocol. The 

research used two instruments: a) the International Physical Activity Questionnaire in its long form to assess 

the level of physical activity (PAL) and to assess the affected joints and b) the Brief Pain Inventory. Physical 

exercise program occurs for three months (three days a week: Monday, Wednesday and Friday) in the morning 

or afternoon, with sessions of approximately one hour with exercises for mobility, strength, muscular 

endurance and aerobic endurance. The descriptive analysis used the simple absolute frequency and relative 

frequency, with results tabulated using the Microsoft Office 2016 program. The group was formed by 7 women 

with a mean age of 47 years, whereas 71.4% of patients are over 45 years old. Regarding the patients' PAL, it 

was found that before regular physical exercise, 4 patients had a low PAL (representing 57.2% of the sample), 

while 3 patients had a high PAL. Regarding compromised joints due to CHIKV symptoms, it was found that 

before the period of regular physical exercise, a total of 17 compromised joints were mentioned. After a period 

of regular physical exercise, the total number of joints reduced to 10 affected joints. The study showed an 

increase in the classification of the level of physical activity and a reduction to 58.8% in the total number of 

joints affected by the infection, highlighting the lumbar region of the spine with 100% improvement. The 

present study observed that after a period of 15 sessions of regular practice of physical exercise, the patients 

presented an increase in the classification of the level of physical activity and a reduction in the total number 

of joints compromised by the infection, which highlight the importance of regular physical exercise for the 

maintenance and improvement of the health of patients infected by CHIKV is highlighted. 
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Abstract:  

The severe acute respiratory syndrome caused by coronavirus 2 (SARS-CoV-2) recalls the critical role of an 

effective host immune response and the devastating effect of host immune dysregulation on the clinical 

outcome of the disease. Cytokine storm leads to life-threatening systemic inflammatory syndromes, leading to 

increased levels of circulating cytokines and hyperactivation of immune cells, triggered by various 

pathological conditions. Studies have demonstrated elevated levels of cytokines in critically ill COVID-19 

patients. Therefore, it is essential to identify human inflammatory profiles in COVID-19, which can effectively 

contribute to developing new treatment strategies and more effective vaccines. A safe and effective vaccine 

plays an important role in developing protective immunity, reducing transmission, and preventing serious 

illness. We aim to investigate potential biomarkers related to the clinical outcome of COVID-19 and the 

resolution of the infection. In addition, we intend to assess whether vaccination with up to two doses of the 

ChAdOx1nCoV-19 vaccine can regulate an intense inflammatory response. Finally, we evaluate whether 

vaccination can restore immunity and induce a balanced inflammatory reaction more characteristic of mild 

COVID-19 patients or individuals with good disease resolution. Our group quantified the levels of circulating 

inflammatory mediators in eight mild/moderate, seven severe, eight fatal, and 12 recovered COVID-19 

patients. We also included 11 healthy subjects vaccinated with the ChAdOx1nCoV-19 vaccine at three 

different times of vaccination, before (T0), 15 days (T1) and 30 days after the first dose (T2), and 15 days after 

the second dose (T3). For this, we use the LEGENDplex™ Human CD8/NK Panel and LEGENDplex Human 

Anti-Virus Response Panel kits. As the main findings, the plasma levels of IL-6, sFas, and granulysin was 

related to severity, as they were all increased in severe COVID-19 patients and those who died, compared to 

mild COVID-19. Interestingly, people who well-recovered from COVID-19 had high levels of IL-2 but low 

levels of sFas and granulysin compared to sick COVID-19. Once we have defined some of the inflammatory 

mediators that would potentially be regulating the worst versus the best clinical outcome of COVID-19 

patients, we asked whether the administration of one or two doses of the ChAdOx1nCoV-19 vaccine would 

be able to regulate these and other inflammatory mediators. Moreover, whether this inflammatory regulation 

could be beneficial for vaccinated people. Among the mediators studied, the levels of IL-4, IFN-gamma, TNF, 

Granzyme B, and perforin were similar in those surveyed: sick, recovered, and vaccinated individuals. IL-2 

also showed elevated levels in vaccinated individuals compared to COVID-19 patients. With vaccination, we 

saw that IL-10 decreased, while IL-17, Granzyme A, and IFN-alpha 2 increased, a picture opposite to severe 

COVID-19 and deaths. Based on this dataset, we propose that high levels of IL-2 may indicate a favorable 

framework for the recovery of immunity in individuals re-established from COVID-19 or vaccinated. On the 

other hand, vaccination considerably reduced the high levels of IL-6, sFas, and granulysin, indicating the 

beneficial role of the vaccine in the immunoregulation of hyperinflammatory conditions observed in severe 

COVID-19 patients. *This study was approved by the National Committee of the Research Ethics Committee 

(CAAE 57221416.0.1001.5248). This work was supported by the IOC/Fiocruz and INOVA FIOCRUZ 

Program. DFM, has a PhD scholarship from CNPq and JCR has a master's scholarship from CAPES. This 

study was supported by CNPq to FBdosS, ELdeA and LMdeOP for the fellowships. 
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Abstract:  

Introduction:The development of an inactivated vaccine against Zika is strategic for the prevention of Zika 

Congenital Syndrome by the vaccination of pregnant women. Although the initial target population is very 

limited, other risk groups can benefit from the inactivated vaccine, such as the elderly, immunosuppressed 

individuals, or small children. Although several vaccines using different platforms are currently under study, 

including formalin-inactivated vaccines, attenuated vaccines, nucleic acid vaccines, and vaccines based on 

VLPs, there is still no effective licensed vaccine or antiviral treatment. The corresponding drug substance of 

an inactivated virus vaccine was successfully developed at Butantan Institute meeting the recommended 

standards of safety, purity, and immunogenicity. The final development required the prior analysis of several 

formulation candidates and finally the evaluation of stability and immunogenicity tests of the most promisor 

formulae. Objective: To evaluate the stability and the immunogenicity of two formulations of inactivated Zika 

vaccine. Materials and Methods: Zika virus was cultivated in Vero cells with a serum-free medium and the 

viral suspension was used in the subsequent purification process comprising tangential ultrafiltration methods 

and chromatographic columns. The obtained product was formulated in 34 different stabilizers and stored at 

4oC and after 7 days it was stored at 37oC for the accelerated stability study. The samples were analyzed by 

plaque forming unit (PFU) and Dynamic Light Scattering (DLS) and 2 formulations, named D4 and F1, were 

selected based on the conservation of the integrity of the virus. A new production process was performed and 

the virus was inactivated with betapropiolactone after harvesting and purified as previously established. The 

purified, inactivated virus was formulated in D4 and F2 buffers, stored at 4oC or -80oC, and subjected to DLS 

and ELISA assay at the initial time and monthly for 8 months. In addition, the antigen was formulated with 

aluminum hydroxide and used for immunization of C57Bl/6 mice, with 3 doses i.m. at 7 or 15 days intervals. 

Results: The production process resulted in a product with the pharmaceutical quality of identity and purity 

within specifications (residual DNA 100 pg/dose and residual protein 100 ng/mg). The determination of 

potency by ELISA of the viruses formulated with the selected buffers (D4 and F21) demonstrated the 

preservation of the antigen for up to 8 months, both at 4oC or at -80oC. The formulated materials also induced 

the production of neutralizing antibodies (mean titer of D4=78,5 PFU e F21=44,5 PFU) in different 

immunization schedules in a murine model. Conclusion: The prototype inactivated Zika vaccine developed 

showed yield, safety, purity and immunogenicity within pharmaceutical specifications. The two new 

formulations tested improved the stability of the prototype vaccine, preserving potency for up to 8 months. 

Financial support: Biomedical Advanced Research and Development Authority, under Grant No. 

IDSEP130015 and Butantan Foundantion. 
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Abstract:  

Human bocavirus (HBoV) was first reported in 2005 and is known to be associated with acute gastroenteritis. 

The aim of this study was to investigate HBoV infection in archival fecal specimens stored from 1998 to 2008 

in order to understand the natural history of HBoV in diarrheal patients in Brazil. A total of 6128 fecal samples 

were tested for HBoV by in house qPCR. HBoV positive samples were genotyped by conventional PCR 

followed by sequencing. HBoV was detected in 384 cases (6.3%). Detection rate significantly varied according 

to the years 2000/2001 [χ2 = 5.771, p < 0.05], 2003/2004 [χ2 = 4.519, p < 0.05], 2005/2006 [χ2 = 9.836, p < 

0.05] and 2006/2007 [χ2 = 12.083, p < 0.05], suggesting that HBoV infections show a tendency to occur in 

natural oscillatory fluctuation. HBoV infection was most frequently observed during the autumn (March to 

June). The mean and median ages of HBoV positive patients were 7.9 years (ranging from 10 days to 82 years) 

and 1 year, respectively. HBoV positivity was significantly higher in children ≤5 years [χ2 = 15.311, p < 0.05], 

highlighting that it is an important pathogen in childhood diarrhea. Gender was found to not play a role in 

HBoV infection. Of the 384 HBoV positive specimens by qPCR, 83 (21.6%) were successfully amplified by 

conventional PCR and sequenced. HBoV-1 was the most prevalent genotype (80.7%;67/83), followed by 

HBoV-3 (10.9%,9/83), HBoV-2 (7.2%;6/83) and HBoV-4 (1.2%;1/83). HBoV-1 was the most commonly 

genotype detected in all months, but most frequently detected in the coldest and driest months of the year. 

Genotypes HBoV-2 and -3 exhibits a trend to circulate during hot and humid months. The data obtained here 

confirmed the long-lasting implication of HBoV in diarrheal disease burden in Brazil and highlight its 

genotypic diversity in the country throughout decades. HBoV-1 detection in stool samples must be carefully 

analyzed once could not necessarily be associated with diarrheic symptoms, as HBoV-1 can exhibit a lingering 

shedding in feces after previous respiratory infections. HBoV screening should be considered as differential 

diagnosis in Public Health Laboratories, in order to improve the knowledge of HBoV role in gastrointestinal 

diseases. The present study contributed to the understanding of the natural history of HBoV in diarrheal 

patients in Brazil. The acquired data are important for studies investigating enteric viruses' prevalence and 

molecular epidemiology of archival clinical specimens. 
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Abstract:  

Around 3.6 million people live in risk areas for dengue infection in the world. In Brazil, 1.5 million cases were 

reported in 2019, with 646 confirmed deaths and 414 deaths in suspected investigations. Of infected patients, 

3-8% progress to Severe Dengue (SD), characterized by plasma release, bleeding and organ damage leading 

to Dengue Shock Syndrome, which is fatal in 20% of cases if adequate treatment is not provided. This study 

aimed to contribute to elucidate the mechanisms involved in the evolution of patients with dengue with warning 

sings (WS) to SD. Here, a prospective cohort with follow-up was established, including volunteers with WS 

treated at six hospitals in Brazil: Palmas-TO, Campo Grande-MS, São José do Rio Preto-SP, Araraquara-SP , 

Arcos-MG and Nova Serrana-MG. Each patient was contacted by telephone after 7 and 14 days of enrollment 

where alarm signals and clinical information were collected. Based on these clinical data, 20 patients were 

classified as having progressed to SD. 24 patients with WS who did not progress to SD were selected as a 

comparison group. Total RNA sequencing was performed from blood samples from these patients. After 

analyzing the data, 3463 differentially expressed genes were found (DEGs; 15 underexpressed and 3448 

overexpressed). Pathway enrichment analysis showed that patients who developed SD showed early activation 

of pathways related to ion transport. These changes may be associated with the characteristic hemorrhagic 

pattern of SD. The data generated by this study can contribute to guide health professionals towards a more 

efficient treatment even in the early stages of the disease. 
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Abstract:  

COVID-19, caused by SARS-CoV-2, stimulates a host response capable of activating the immune system, 

which can determine the outcome of the infection. The production of antibodies against infection is one of 

these generated responses. Furthermore, the production of these antibodies in response to a vaccine is also 

expected and is one of the rationale for the development of immunizations. This study aimed to detect the 

presence of IgG anti-SARS-CoV-2 antibodies in asymptomatic individuals with flu-like symptoms in the 

municipalities of Itabuna and Ilhéus/BA, who were tested by RT-qPCR for SARS-CoV-2. In addition, the 

vaccine schedule for Covid-19 was also evaluated. To this end, an observational, analytical, cross-sectional 

study was carried out from September to December 2021. The study was approved by the CEP/UESC (CAAE: 

38627420.3.0000.5526). Demographic data were collected using a standardized questionnaire, as well as 5mL 

of whole blood from 187 individuals, 96 asymptomatic and 91 with flu-like symptoms, after signing the 

informed consent form. Of these individuals, no asymptomatic had a detectable result for SARS-CoV-2. 

However, among the symptomatic, approximately 29% (26/91) had a detectable result for viral RNA. 

Regarding the presence of IgG anti-SARS-CoV-2 antibodies, in detectable individuals, 78.02% were reactive, 

15.38% were non-reactive and 6.59% were indeterminate. Among the asymptomatic, 80.20% were reactive, 

18.75% were non-reactive and 7.29% were undetermined. As for vaccination status, only 8.60% (16/187) had 

not started the vaccination schedule. In addition, 33.15% (62/187) received Coronavac, 29.94% Oxford 

(56/187) and 29, 41% (55/187) received Pfizer. A high prevalence of IgG anti-SARS-CoV-2 antibodies is 

observed in the population studied (about 80%). This prevalence may have been generated by previous 

infections or by the vaccination schedule, as expected, since about 94% of the population studied was 

vaccinated. It is worth mentioning that, although the production of specific antibodies is one of the expected 

responses, this determination does not imply immunity, and individuals with detectable results can be 

reinfected. The role of these antibodies in the outcome of the infection deserves to be better elucidated, since 

individuals with reactive results can be infected more than once. Additionally, anti-SARS-CoV-2 antibody 

levels may decline over time after vaccination. Finally, the role of these antibodies in the outcome of the 

infection deserves further study. 
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Abstract:  

COVID-19, caused by SARS-CoV-2, stimulates a host response, which can determine the outcome of the 

infection. The production of antibodies against infection is one of these generated responses. Furthermore, the 

production of the antibodies in response to a vaccine is also expected and is one of the rationales for the 

development of immunizations. The main objective of this study was to detect the presence of anti-SARS-

CoV-2 IgG antibodies in individuals with flu-like symptoms from Itabuna and Ilhéus/BA, tested for SARS-

CoV-2 RNA by RT-qPCR. In addition, the vaccine schedule for Covid-19 was also analyzed. An observational, 

analytical, cross-sectional study was carried out from September to December 2021. The study was approved 

by the CEP/UESC (CAAE: 38627420.3.0000.5526). Demographic data were collected using a standardized 

questionnaire. Besides, 5mL of whole blood from 187 individuals (96 asymptomatic and 91 with flu-like 

symptoms) were collected. ELISA was performed for serological detection of anti-SARS-CoV-2 IgG 

antibodies in serum samples. Only symptomatic patients tested positive for SARS-CoV-2 RNA (29% - 26/91). 

The frequency of anti-SARS-CoV-2 IgG was similar in both groups: asymptomatic and symptomatic 

individuals (roughly 80%). In relation to the vaccination status, only 8.60% (16/187) had not started the 

vaccination schedule. In addition, 33.15% (62/187) received Coronavac, 29.94% Oxford (56/187) and 29.41% 

(55/187) received Pfizer. All patients tested positive for SARS-CoV-2 RNA were vaccinated against Covid-

19. Besides that, 17.3% of the vaccinated individuals were not reactive in the ELISA for anti-SARS-CoV-2 

IgG. We concluded that an important frequency of IgG anti-SARS-CoV-2 antibodies was observed in the 

population studied (about 80%). This prevalence could be related to the vaccination schedule (since about 92% 

of the population studied was vaccinated) or by previous infections. It is worth mentioning that, although the 

production of specific antibodies is one of the expected responses to vaccine or natural infection, this 

determination does not imply immunity. Individuals with reagent results can be infected more than once. In 

addition, anti-SARS-CoV-2 antibody levels may reduce over time after vaccination. Finally, the role of these 

antibodies in the outcome of the infection deserves to be further studied. 
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Abstract:  

In April 2009, the world was introduced to the new virus responsible for severe acute respiratory symptoms, 

denominated Influenza A (H1N1) Virus. In July of the same year, there were more than 74 countries reporting 

confirmed cases of INFLUENZA infection, causing the WORLD HEALTH ORGANIZATION (WHO), to 

enter a level 6 alert, declaring the beginning of a pandemic. The INFLUENZA virus can be transmitted through 

contact exposure, droplet exposure, and by inhalation of airborne infectious particles. Given the importance of 

respiratory transmission, it led the CDC to recommend prophylactic measures, such as the use of masks on 

public roads and alcohol gel. In the Covid-19 pandemic, the same procedure was realized. However, with the 

increased use of these PPE there was great concern about the immeasurable number of discarded masks in the 

environment, as they must be changed every 3 hours. Therefore, the company "Phitta Indústria e Comércio de 

Produtos Têxteis LTDA" developed a mask, soaked with a product with a bioactive function, derived from 

tetra-carboxy-phthalocyanine (APD) (Golden Technology Corp., Brazil), promising virucidal action against 

both SarsCov-2 and any other virus. In order to prove the product's efficacy against the pandemic (H1N1) 

influenza virus, experiments were conducted in the BSL-3 (Biosafety Level 3) Laboratory of the Microbiology 

Department of the Biomedical Sciences Institute at the University of São Paulo. Briefly, the MDCK (madin-

darby canine kidney) cell line was used at 1x10^5 cells/well concentration in 24-well plate and the pandemic 

Influenza A H1N1 virus in a concentration of 1x10^3 TCID50/mL. Squares of 2cm² were cut from 4 different 

masks, obtaining 2 replicates per mask, these were divided and stored in 10 mL falcon tubes. The two replicas 

were used in two different experiments: a viral inactivation test, where one of the replicas was immersed in 3 

ml of virus and kept for 1 h at room temperature; and a cytotoxicity test where the tissue replica is kept for 1 

h in culture medium only, without the presence of the virus. After this period, the virus-containing and virus-

free media is transferred to a 24-well plate and incubated for 120 hours, the plates were observed again under 

an optical microscope. In the cytotoxicity test, observation is performed to verify the integrity of the cell mat 

compared to the negative control. In the viral test, the inhibition of the cytopathic effect is determined 

compared to the positive control. After 120 hours and microscopic analysis, 200µl of supernatant was collected 

from each well and added to 270µl of Binding Solution for RNA/DNA automatized extraction by automated 

method using the commercial MagMAX™ Viral/Pathogen Nucleic Acid Isolation kit. The plate was fixed and 

stained with Naphthol Blue Black (Sigma-Aldrich) for further analysis if needed. The extracted RNA/DNA 

was subjected to Real-Time RT-PCR for detection of the influenza (H1N1) virus. The Viral RNA detection 

was performed using the AgPath-ID One-Step RT-PCR Kit in and 7500 Real Time PCR machine (Applied 

Biosystems Inc.,USA), Universal primers and probes for Flu-A detection, described by CDC-Atlanta, were 

used. Based on the observation of the cytopathic effect, cytotoxicity, and the reduction analysis, obtained from 

the Real-Time RT-PCR results, it can be stated that the product was not cytotoxic to the cells and that there 

was 99.33% viral reduction when compared to the positive control (virus sample without the mask 

inactivation). 
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Abstract:  

The Flaviviridae family comprises approximately 60 different virus species, 53 species belong to the 

Flavivirus genus, which are transmitted by mosquitoes or ticks, and include pathogenic agents for humans and 

animals. The flaviviruses can also be insect-specific viruses (ISFVs), which are not known to infect vertebrates. 

Therefore, the objective of this study was to detect and identify flaviviruses in Aedes aegypti and Culex sp. 

mosquitoes from Paraguay (2013 and 2018). 2820 mosquitoes contained in 218 pools were studied. First, a 

generic RT-nested PCR for Flavivirus was used and later real time RT-PCR for medically important virus 

(dengue, Zika, Saint Louis encephalitis and West Nile) and Sanger sequencing were performed. 136/218 (62%) 

pools tested positive for flavivirus RNA; all positive samples were negative for medically important 

flaviviruses. Therefore, 27/136 positives samples were randomly selected for Sanger sequencing and were 

compared using the Basic Local Alignment Search Tool (BLAST) algorithm. In the 16/27 Aedes aegypti pools 

sequenced was obtained 91-100% identity to Kamiti River virus and viral cell fusion agent virus mainly and 

11/27 Culex sp. pools showed a high nucleotide identity with Culex Flavivirus. The detection of ISFVs in all 

sequenced pools suggests wide circulation of these viruses. ISFVs are not known to cause human disease, but 

they are a great challenge to better understanding the transmission cycle of arboviruses, present new 

opportunities for the study of viral evolution and virus/vector interactions, and have enormous potential as 

agents for the biological control of vectors of medical importance. For these reasons, our results will serve as 

the basis for additional studies to better understand of ISFVs. 
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Abstract:  

The early phase of SARS-CoV-2 pandemic in Paraguay begun in March 2020 and was managed using strict 

suppressive measures resulting in the absence of big waves of COVID-19 cases. By the second half of 2020, 

the suppressive measure was lifted, a gradual return to commercial and social activities and the opening of 

borders produced an increase of COVID-19 cases. Regardless of this, the number of cases and deaths remained 

relatively low until January 2021, but the lack of genomic data from Paraguay was an impediment for learning 

what variants were circulating during these pandemic phases in 2020. In this work, we describe the impact of 

variants circulating in Asunción, the capital of the country, and the three most populated departments of 

Paraguay: Central, Alto Paraná, and Itapúa (accounting 57.6% of total population) the first semester of 2021. 

We analyzed 2085 positive nasopharyngeal swab samples by rRT-PCR targeting variant-specific mutations 

and sequenced 423 of these samples. Multiple lineages were identified during January and February, mainly 

no-variants of concern (VOC) like B.1.1.28 (predominant), B.1.1.33, P2 and B.1.499, however, two VOCs 

were also detected: alpha and gamma. Gamma proportion increased rapidly from January to June (from 5% to 

94%), but alpha circulation was detected sporadically. A low diversity of gamma variant was observed, P.1 

lineage accounting the 97% of the sequenced samples. Phylogenetic tree of P.1 constructed with South 

American and global genome sequences, showed that Paraguayan P.1 formed large clusters, dispersed across 

the tree, and were related mainly to Brazil and Argentine sequences. The circulation of highly transmissible 

variant combined with laxed sanitary measures, among an unvaccinated population produced the highest peak 

of deaths caused by Covid-19 in Paraguay between April and June 2021. Knowledge of type of circulating 

variants in real-time, could help the decision of sanitary measures, and together with immunization aid in 

lessening the impact of the pandemic and future threats to public health. 
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Abstract:  

Long-term care facilities (LTCFs) have seen repeated SARS-CoV-2 outbreaks. Previous studies demonstrated 

that 30% to 60% of all deaths from COVID-19 occurred in these residential care settings. Besides the higher 

prevalence of comorbidities, institutionalized older adults live in a collective environment with other 

individuals in the same conditions and a significant number of employees who travel in other risky 

environments. We established a cohort of individuals from 28 LTCF (residents n=615 and workers n=157) 

after two doses of ChAdOx1 nCoV-19 (Astrazeneca) vaccination, that uses a chimpanzee adenovirus and 

encodes the full-length spike protein (S) from SARS-COV-2. Blood samples were collected 1.5 months after 

the second dose and the sera were tested against nucleocapsid (N) and the spike receptor-binding domain 

(RBD) by enzyme-linked immunosorbent assay (ELISA). A cut-off value was determined by an absorbance 

that was three standard deviations greater than the average of the negative controls (n= 40, samples from 

healthy donors obtained before 2020). For all validation assays, an index (I) for each sample was calculated, 

dividing the absorbance of each sample by the cut-off value. The results were classified as: non-reactive 

(I<0.80), borderline (0.80≤ I <1.10), or reactive (I≥1.10). We compared the antibody levels with demographic 

and clinical metadata, including age and clinical-functional categorization of the elderly, according to the 

Visual Analogue Scale of Frailty (VAS-Frailty) as previously published. There was evidence of previous 

COVID-19 exposure due to qPCR or positive N-ELISAs in both groups. Antibodies against N were detected 

in 46% and 25% of LTCF residents and workers respectively, meanwhile, qPCR was performed after 

symptoms and presented a positive result only in 20% of both groups. Beyond residents and caretakers, we 

separated the cohort into individuals with evidence of infection (history of positive qPCR and/or reagent anti-

N ELISA) and naïve (negative qPCR and non-reagent-anti-N ELISA test). No significant difference was 

observed between LTCF residents and caretakers in anti-RBD ELISA considering individuals that presented 

evidence of a previous infection by SARS-CoV-2. However, a significant difference (p <0,0001 using the 

unpaired Mann-Whitney test) was observed when we compare residents and caretakers with no evidence of a 

previous infection. Beyond prior SARS-CoV-2 exposure, we also investigated associations between other 

demographics and clinical metadata with antibody levels. In our cohort, there were no associations between 

sex and age in antibody indexes, but we observed a lower immune response in individuals who displayed the 

two of the highest degrees of frailty and functional dependence according to the VAS-Frailty. In summary, our 

analysis of antibodies revealed distinct responses to ChAdOx1 nCoV-19 vaccine on prior history of SARS-

CoV-2 infection in LTCF residents. We also found associations between vaccine-induced immune responses 

and the clinical-functional categorization of the elderly, which may be relevant for future booster vaccines and 

public health campaigns.  
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Abstract:  

Serum-based ELISA (enzyme-linked immunosorbent assay) has been widely used to detect anti-severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) antibodies. Most commercial kits use Spike protein 

produced in eukaryotic system, and previous studies suggest that the addition of glycan moieties can have a 

relevant role in the process of protein folding and immunogenicity of this antigen. This was the first study that 

investigated patient urine as a biological sample to detect SARS-CoV-2 virus-specific antibodies. SARS-CoV-

2 genes encoding S1 and RBD domain from Spike protein and the full-length coding of the nucleocapsid (N) 

were cloned into pET-24a(+) vectors. The antigens were expressed in E.coli BL21(DE3) and purified by 

HisTrap HP affinity column connected to an AKTA system. Additionally, a partial rSARS-CoV-2 S protein 

antigen expressed in mammalian CHO cells was commercially acquired and used to compare its antigenicity 

with the antigens produced in E. coli. This study was approved by the Human Research Ethics Committee 

from Federal University of Minas Gerais (UFMG) under protocol number (CAAE 30437020.9.0000.5149). 

Patients seeking hospital assistance presenting respiratory symptoms were assessed by the attending physician 

and included in this study after confirmation of positive qRT-PCR test for SARS-CoV-2. Hospitalized patients 

(n=107) were enrolled at Hospital das Clinicas - UFMG (Belo Horizonte, Brazil) and Hospital Santa Helena 

(Betim, Brazil). Urine and paired serum samples from hospitalized patients were collected on the first day of 

inclusion and whenever possible, on days 1, 3, 7 and 14 post-recruitments, thus varying the corresponding day 

PSO for each patient. Pre-pandemic or healthy individuals (negative qPCR followed up) were used as negative 

samples (n=31). The presence of SARS-CoV-2 antibodies in urine was established, with 94% sensitivity and 

100% specificity for the detection of anti-N-SARS-CoV-2 antibodies with the urine-based ELISA and 88% 

sensitivity and 100% specificity with a paired serum-based ELISA. Significant lower sensitivity (60.69% and 

39.31%) and similar specificity (95.65% and 97.83%) results were found when serum samples were used with 

rSARS-CoV-2 proteins expressed in the prokaryotic system (S1 and RBD, respectively). However, we found 

significantly higher sensitivity (81.38% and 89.66%) and specificity (96.77% and 96.77%) using the SARS-

CoV-2 proteins expressed in the prokaryote system (S1 and RBD, respectively) when applied a urine-based 

ELISA. This result suggests that for the urine-based ELISA, glycosylation of the rSARS-CoV-2 S protein 

showed not to be a critical requirement to obtain an accurate serology test result. Advantages of the assays 

using urine include ease of sample collection, biological sample stability, and high levels of accuracy. This 

non-invasive immunoassay can become a useful tool to guide public health policy across the clinical and 

research environment, with effects to be provided at the individual and population levels.  
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Abstract:  

Vulnerable conditions such as those experienced by indigenous peoples make the Sexually transmitted 

infections (STIs) control even more difficult to control. Risk behaviors and vulnerability factors, such as the 

proximity of indigenous areas to urban centers, abusive consumption of alcoholic beverages and illicit drugs, 

resistance to condom use, rituals involving shared sharp objects without adequate disinfection, cross-

breastfeeding practices, risky sexual practices of polygamy, polyandry, and polygyny and also may influence 

the prevalence of STIs, like the Human herpesvirus 2 (HSV-2).The aim of this study was to estimate the 

prevalence of HSV-2 and the relationship with demographic and behavioral aspects of the indigenous 

population from Jaguapirú and Bororó villages located in the Dourados, Mato Grosso do Sul (MS). The study 

was approved by the Ethics Committee of the University of Grande Dourados (UFGD-MS), CAAE: 

62012616.3.0000.5160 and number 2.000.496. Samples were submitted for serological markers of HSV-2 

infection using Euroimmun. In total, 1.360 individuals over the age of 18 were tested. The prevalence of anti-

HSV-2 IgM was 12.9% (176/1360). A high prevalence of HSV-2 IgG was found 57.2% (778/1360), the most 

of them were female 59.5% (629/1056), while for males was 49% (149/304), which p-value <0,001 and OR 

0,64(0.49-0.83) IC 95%. In this present study 8.5% cases tested positive for HSV-2 IgM and IgG, indicating 

that genital herpes symptoms may be caused by primo-infection or recurrent infection. The distribution of 

HSV-2 according to the age, the mean age was 40.6 years older and indicates a plateau of HSV-2 prevalence 

between 29 and 39 years of age, and decreases after 51 years of age. Clinical manifestation was reported in 

14.2% of indigenous, 12.3% had genital wounds, 15.4% genital wart and 14.5% related urethral discharge. 

The results of this study can help to develop appropriate intervention programs that can contribute to eliminate 

health access barriers, the implementation of public health policies regarding the promotion, prevention, 

therapeutic intervention and control of this infection in this population. Financial Support: CAPES, FIOCRUZ, 

IOC, UFGD,UFMS and Health Ministry. 
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Abstract:  

Dengue is the main arbovirus in terms of morbidity and mortality. The clinical presentation ranges from mild 

to severe symptoms that can lead to vascular leakage, bleeding, shock, and death. The difficulty of dengue 

diagnostic can leads to delay in appropriate clinical treatment and unfavorable outcome. In this perspective, 

the aim of this study was to identify if the combination of different dengue tests can raise the sensibility of the 

diagnostic in patients with suspected dengue, with or without previous exposure to Dengue virus (DENV). In 

this context, this study analyzed data from 81 patients from a dengue cohort of an endemic region of Brazil 

that realized tested for DENV by RT-PCR and immunochromatographic tests NS1, anti-dengue IgM and IgG 

until the seventh day of the symptoms onset. The sensibility of the NS1 test alone was 7.4%. When this test 

was associated with anti-dengue IgM the sensibility increased to 55.6%, when combined with anti-dengue IgG 

was 68.5%, and for the association of the three testes (NS1, IgG and IgM) 74.1%, with statistical significance 

(p 0.008). The same analysis was performed for patients not previously exposed to DEN, being the sensibility 

for NS1 8.3%, Ns1 and anti-dengue IgM 54.2%, Ns1 and anti-dengue IgG 70.8%, and NS1, IgG and IgM 75%, 

with statistical significance (p< 0.001). In those previously exposed to DENV, the sensibility of NS1 test was 

6.7%, NS1 and anti-dengue IgM 56.7%, Ns1 and anti-dengue IgG 66.7%, and NS1, IgG and IgM 73.3%, with 

statistical significance ( p<0.001). Therefore, it was found that, for this population, during acute DENV 

infection, the combination of tests increased the diagnostic sensibility, regardless of whether or not patients 

have a previous history of dengue infection. Thus, combining immunochromatographic tests allows a more 

accurate and nimble diagnosis allowing an early and focused treatment in order to avoid unfavorable outcomes. 

Financial Support: FAPESP nº2013/21719-3 and CREATE-NEO nºU01 AI151807 NIH/USA. 
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Abstract:  

Introduction: The Hepatitis E virus (HEV) is responsible for 3.3% of deaths caused by hepatitis in the world. 

although fecal-oral transmission is the main route of infection, the virus can also be transmitted parenterally, 

such as through blood transfusion, individuals who need treatments with hemotherapeutic products often 

present with immunosuppression, which may increase the chance of severe illness and death from HEV. 

Despite this context, blood banks in Brazil do not screen for HEV, and there are few epidemiological studies 

in this target population in the country. Objective: To estimate the seroprevalence of anti-HEV (IgG) in 

donation candidates and in regular blood donors of the Fundação de Hematologia e Hemoterapia de 

Pernambuco (HEMOPE), from May to November 2021. Methodology: 5 mL of blood were collected by 

venipuncture from 996 HEMOPE subjects and the samples were later sent to the Virology Sector of the Keizo-

Asami Institute of the Federal University of Pernambuco (iLIKA-UFPE).The investigation of anti-HEV (IgG) 

was performed by the ELISA method, using the commercial kit (EUROIMMUN®). Results: The prevalence 

of anti-HEV (IgG) was 0.9% (9/996), in which 100% (9/9) were male, 44.45% (4/9) were younger than 30 

years, 55, 56% (5/9) were self-proclaimed black and 77.77% (7/9) were regular blood donors. Conclusion: The 

study demonstrated a low prevalence of anti-HEV (IgG) in the Blood Center of Pernambuco (HEMOPE) and 

was the first to demonstrate the seroprevalence of HEV in blood donors in the state of Pernambuco, Brazil, 

thus reinforcing the need for screening for the virus in the blood centers of the country. Support: 

PROPG/UFPE, CAPES(PROAP), CNPq.  
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Abstract:  

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in 2019 and it was widely 

disseminated in 2020. The newly identified virus impacted the healthy system worldwide and up to now it has 

not shown a seasonal pattern. During the COVID-19 pandemic, social distancing and wearing masks policies 

were implemented which may have interfered in the circulation of other respiratory viruses. In this sense, we 

aimed to understand the circulation of respiratory viruses such as Influenza A and B (FLUA and FLUB), 

Rhinovirus (HRV), Human Respiratory Syncytial Virus (HRSV), Metapneumovirus (HMPV), human 

coronavirus (HCoVs) 229E, HKU1, NL63, and OC43 and Adenovirus (HAdV). From July 2020 to January 

2022, we investigated health care workers volunteers enrolled in the phase III clinical trial of the ChadOx1 

nCoV-19 vaccine attended at a Hospital São Paulo (São Paulo, Brazil) facility (Laboratory of Clinical 

Virology). The criteria for sample collection (nasopharyngeal and oropharyngeal swabs) included the presence 

of any symptoms such as fever and/or rhinorrhea, cough, sore throat, anosmia, and ageusia for two to five 

days. A Real-Time Quantitative Polymerase Chain Reaction (RT-qPCR) test (GeneFinder Kit; OSANG 

Healthcare) to detect SARS-CoV-2 was performed for each sample. A positive result was considered with a 

cycle threshold ≤ 40 for at least two SARS?CoV?2 genes (RdRp, E, and N). We also performed a RT-qPCR 

(AgPath-ID™ One-Step, ThermoFischer) for each respiratory virus (FLUA and FLUB, HRV, HRSV, HCoVs 

229E, HKU1, NL63, and OC43 and HAdV) using specific primers and probes. A positive result was 

considered with a cycle threshold ≤ 40. We included 737 volunteers aged 19-82 years old, 63% female and 

37% male. We observed a rate of positivity of 38.67% for SARS-CoV-2. The most frequent virus after SARS-

CoV-2 was HRV (8,54%) followed by HRSV (2,44%). The HAdV represented 0.27%. The HCoVs represented 

a rate of 4.61% overall, with HKU1 showing a positivity rate of 1.62% followed by 229-E and OC43 1.35% 

each and NL63 0.27%. We did not detect any influenza virus nor metapneumovirus. Our findings showed a 

different pattern in the frequency of respiratory viruses. Respiratory viruses are commonly spread during the 

winter, however, influenza virus, for instance, was not detected in any period during this study. An interesting 

co-circulation with other human coronaviruses was observed. It is uncertain when a predictable respiratory 

virus circulation will return. A continuously surveillance is required to improve the understanding of how the 

patterns have changed in the context of the COVID-19 pandemic.  

keywords: SARS-CoV-2; Respiratory viruses; RT-qPCR; ;  
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Abstract:  

COVID-19, caused by the infection of SARS-CoV-2, is characterized by lung injury, with alveolar infiltration 

of mononuclear and polymorphonuclear cells, by increased circulating levels of cytokines and other 

inflammatory markers such as IL-6 and TNF, and by prothrombogenic syndrome. SARS-CoV-2 infection is 

initiated through binding of virus Spike (S) protein with the host ACE2 receptor. The physiological role of 

ACE2 is associated with the control of renin-angiotensin and kallikrein-kinin systems, through degradation of 

angiotensin II and des-Arg9-BK, respectively. The kallikrein-kinin system (KKS) plays an important role in 

feeding the blood clotting cascade and triggering inflammatory pathways, which motivated us to investigate 

its possible role in the SARS-CoV-2 pathogenesis. The KKS is activated when the factor XII (FXII) comes 

into contact with a negatively charged surface, leading to its auto-activation. Once activated, FXII leads to the 

activation of prekallikrein (PK) into plasma kallikrein (PKa). Thus, PKa can cleave the high molecular weight 

kininogen (HK), which results in the liberation of bradykinin (BK), a vasoactive nanopeptide. BK can also be 

degraded by carboxypeptidases, generating the fragment des-Arg9-BK (DABK). BK and DABKK are agonists 

of B2 and B1 receptors, respectively, and their activation increases vascular permeability, modulates the 

concentration of nitric oxide (NO) in vascular endothelial cells, favoring vasodilation and fluid extravasation. 

B2R is constitutively expressed in different cell types, whereas B1R is expressed under inflammatory 

conditions, upon NF-kB activation. Our group has been observing that sera from COVID-19 patients present 

increased consumption of FXII and HK, indicating activation of KKS and presuming higher BK release. We 

have also demonstrated that human brain microvascular endothelium cells (HBMECs), although not 

productively infected by SARS-CoV-2, are activated by the virus, which induces the expression of chemokines 

and inflammatory cytokines. In the present study, we explored whether interaction of SARS-CoV-2 S protein 

(Spike) may stimulate HBMEC and modulate activation of KKS and response to BK and DABK. To evaluate 

KKS activation, cells were incubated with recombinant Spike (recS) and cultured with human serum as a 

source of KKS factors. RecS-stimulated HBMEC promoted HK cleavage, which was not detected when the 

cells were cultured with inactivated sera. In addition, we observed that HBMEC cultured with recS showed 

increased expression of B1R and B2R, being more responsive to BK and DABK stimulation. Our findings 

suggest that the SARS-CoV-2 infection of vascular endothelium may stimulate those cells to function as a 

platform for KKS activation and for an enhanced response to the vasoactive BK-related peptides. Since SARS-

CoV-2 infection may also result in ACE2 downregulation and consequent increase in DABK availability, the 

molecular mechanisms regarding the role of the interaction of infected endothelial cells with the virus in KKS 

activation worth further investigation. 
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Abstract:  

The emergence of SARS-CoV-2 variants has become a major concern contributing to increased morbidity and 

mortality worldwide. Here we described the replacement of the Variant of Concern (VOC) Gamma to the Delta 

in the Western Brazilian Amazon. Up to 540 SARS-CoV-2 positive samples by qualitative real-time RT-PCR 

were selected in the state of Rondônia between June and December 2021. The samples were quantified using 

real-time RT-qPCR, the whole genome sequence was obtained, SARS-CoV-2 lineages were classified by the 

Pango system, and maximum likelihood method was used to conduct the phylogenetic analyses. A total of 540 

genomes high-quality genomes were obtained, where the Variant of Concern (VOC) Delta showed the highest 

prevalence with 64%, with a higher proportion of the strain AY.43, while VOC Gamma was present in 36%, 

where the P.1 strain was the most featured. In this study population, only 23.5% (98/416) had a complete 

vaccination schedule. The complete immunization rate among individuals over 50 years of age was 46,62% 

(83/178), 39,88% (71/178) among individuals aged 30-50 years, and 13,48% (24/178) in individuals under 30 

years. The individuals infected with the VOC Delta showed a median age of 37 years (SD 16.96), with ages 

ranging from 6 to 86 years and 51% (200/390) were female and 49% (190/390) were male. The VOC Gamma 

population showed a median age of 34 years (SD 18.6), ranging from 7 to 90 years, and 56% (84/150) were 

female and 44% (66/150) were male. Among the 9 hospitalized individuals, 2 children under 10 years of age 

(7 and 8 years old) were not vaccinated and do not present comorbidities, with one evolving to death. The 

other three individuals that died were elderly, partially immunized, and presented comorbidities. There were 

no records of death in fully immunized individuals.The symptoms were similar in the two groups, with 61% 

(329/540) of individuals having cough, 54% (297/540) fever, 54% (299/540) headache, 36% (196/540) sore 

throat, and 35% (190/540) coryza. This study highlighted the presence of Gamma and Delta variants of SARS-

CoV-2 in the Brazilian State of Rondônia. Furthermore, we observed the replacement of VOC Gamma by 

VOC Delta and its lineages. 
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Abstract:  

Genomic surveillance represents an important strategy to understanding the evolutionary mechanisms, 

transmission profile and infectivity of different SARS-CoV-2 variants. We evaluated the epidemiological 

profile of 366 individuals who tested positive for SARS-CoV-2 from 29 municipalities of the state of Rondônia 

between December 2021 and March 2022. Nasopharyngeal samples were collected, RNA was extracted and 

screened using RT-qPCR for Alpha, Beta, Gamma, Delta and Omicron VOCs and subsequently, viral 

quantification was performed. Sequencing was carried out using the platform Illumina and the sequences were 

analyzed for phylogeny, mutations and lineages. Of the samples analyzed, 93.71% were positive for the 

Omicron variant and 6.28% were positive for the Delta variant. The main symptoms reported in this cohort 

were cough, sore throat and fever, with an average duration of 5 days; no hospitalizations or deaths were 

reported. We observed that among the positive individuals, 51% had been immunized with the 1st and 2nd 

doses, 22% had received a booster dose, 13% were partially immunized and 13% were not immunized. While 

all the processed samples were submitted for sequencing, only 242 were amenable to analysis for alignment 

and phylogenetic characterization; this group corresponded to the BA.1 and BA.1.1 variants; a total of 120 

mutations were identified, 36% of which were found in the S gene. In conclusion, there were a high frequency 

of mutations in the genome of SARS-CoV-2, but no records of clinical severity, demonstrating that vaccination 

has a positive effect. 
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Abstract:  

COVID-19 is a lethal disease caused by the pandemic SARS-CoV-2, which continues to be a public health 

threat. COVID-19 is principally a respiratory disease and is often associated with sputum retention and 

cytokine storm, for which there are limited therapeutic options. In this regard, we evaluated the use of 

BromAc®, a combination of Bromelain and Acetylcysteine (NAC). Both drugs present mucolytic effect and 

have been studied to treat COVID-19. For that reason, we sought to examine the mucolytic and anti-

inflammatory effect of BromAc® in tracheal aspirate samples from critically ill COVID-19 patients requiring 

mechanical ventilation. The tracheal aspirate samples from COVID-19 patients were collected following next 

of kin consent and mucolysis, rheometry and cytokine analysis using Luminex kit was performed. BromAc® 

displayed a robust mucolytic effect in a dose dependent manner on COVID-19 sputum ex vivo. BromAc® 

showed anti-inflammatory activity, reducing the action of cytokine storm, chemokines including MIP-1alpha, 

CXCL8, MIP-1b, MCP-1 and IP-10, and regulatory cytokines IL-5, IL-10, IL-13 IL-1Ra and total reduction 

for IL-9 compared to NAC alone and control. BromAc® acted on IL-6, demonstrating a reduction in G-CSF 

and VEGF-D at concentrations of 125 and 250 µg. Therefore, these results indicate robust mucolytic and anti-

inflammatory effect of BromAc® ex vivo in tracheal aspirates from critically ill COVID-19 patients, indicating 

its potential to be further assessed as pharmacological treatment for COVID-19. 
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Abstract:  

The human cytomegalovirus (HCMV) is a life threatening agent in immunocompromised individuals, 

especially transplant recipients. HCMV is also a cause of developmental disorders of the central nervous 

system (CNS) in newborns. In addition, several studies demonstrated the presence of viral products in tumors, 

such as glioblastoma multiforme (GBM) and suggest that the virus it is implicated in tumor malignancy. In 

order to avoid host immune system activation HCMV encodes a cellular IL-10 homologue (UL111A). The 

UL111A region produces several HCMV IL-10 isoforms through alternative splicing. cmvIL-10 (A) and 

LAcmvIL-10 (B) are the best characterized and studied, the first has properties similar to cIL-10 and the second 

has restricted biological properties, such as inhibition of MHC II. The other transcripts (C, D, E, F and G) are 

poorly characterized. In this study we developed and validated a quantitative reverse transcription PCR (RT-

qPCR) for detection of transcripts A, B, E and H in different cell types infected with HCMV and in clinical 

GBM samples. The relative expression of the spectrum of these UL111A transcripts was analised in a range 

of cell types, with different permissiveness for the virus, after infection with the TB40e clinical HCMV strain; 

including fully permissive MRC-5 cells, semi permissive GBM U138 cells, CD14+ monocytes and induced 

pluripotent stem cells (iPSCs), which establish a latent infection. We demonstrate, for the first time, the distinct 

expression profile of transcripts in cells lytically or latently infected with the low passage HCMV TB40e strain. 

Furthermore, we tested the absolute numbers of transcript A and B in 11 GBM tumors and show that although 

the presence of viral DNA was detected in 90,09 % of the tumors, transcript B was detected in 27% of the 

samples at very low copy numbers and transcript A was not detected in our assay. 
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Abstract:  

Biocidal capacity and the mechanism of viral inactivation promoted by inorganic agents such as metals are 

very promising in long-term disinfection. Among metals, the biocidal activity of copper and silver have been 

widely recognized in numerous scientific studies. Demonstrating how they act continuously and efficiently 

against various microorganisms, effective even against antibiotic-resistant strains. However, there are a few 

studies regarding the action of these metals against viruses. Since the Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2) virus infected millions of people in the world due to its ease of transmission by 

the respiratory route and contact with contaminated surfaces where viral particles remain viable for long 

periods of time, depending on material. The US Environmental Protection Agency (EPA) announced that 

certain copper alloys provide long-term effectiveness against viruses, including SARS-CoV-2. 

Notwithstanding, a range of other copper and silver-based materials still need to be analysed and validated for 

their virucidal ability. In our study, we evaluated the effectiveness against mouse hepatitis vírus (MHV-3), a 

surrogate model for SARS-CoV-2 and the cytotoxicity of composite products of copper and silver provided 

by a variety of products-based companies. The products studied were ink (6), masks/respirators (4), 

disinfectants (3), biomaterials (2), fabrics (2), antiseptics (2), coated metal (1), filter (1) and plastic (1). The 

protocol followed by BS ISO 21702:2019, BS EN 14476:2013+A2:2019. Serial dilutions of the virus 

previously exposed to the products for different periods of time were transferred to cultured mouse cells (L929) 

and analysed for cytopathic effect. Titters were calculated (Reed and Muench) and results were expressed as 

the percentage of viral inactivation relative to control (untreated). Morphological changes in viral particles 

were evaluated by electron cryomicroscopy. Analysis of the results regarding cytotoxicity showed that CuO 

did not display toxicity to cells at any dilution scale, while copper in the ionic form was toxic from a minimum 

concentration of 10%. Seven products containing Cu were evaluated and 5 of them (~71.4%) proved to be 

efficient virucides. Interestingly, bioglass containing CuO (1%) was not effective in inactivating viral particles 

compared to bioglass containing Cu (1%), while the virucidal capacity of the ink containing CuO (5 to 15%) 

was notable compared to products containing only Cu (5 to 15%). Of the 12 products containing Ag or AgNPs, 

4 (~33%) demonstrated moderate to high toxicity (disinfectants and inks). In relation to virucidal activity, 50% 

of the products based on Ag/AgNP proved to be an efficient virucidal. Criomicroscopy images of an MHV-3 

sample exposed to a CuO surface demonstrated extensive damage to the viral capsid, presumably as a result 

of direct or indirect action of copper ions. The characterization of some products showed that they have a small 

participation of Cu on the surface (0.1 to 3.4%) and more studies need to be conducted to understand if these 

fractions are sufficient for virucidal performance. Nonetheless, it is possible to affirm that most of the tested 

products based on Cu/Ag inactivated the coronavirus model quickly and efficiently. 
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Abstract:  

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), first identified in Wuhan, China, is the 

causative agent of the coronavirus disease 2019 (COVID-19). Since its first notification in São Paulo state (SP) 

on 26th February 2020, more than 34,000,000 cases and 681,000 deaths were reported in Brazil. In early 

pandemic, SARS-CoV-2 spread locally, however, over time, this virus was disseminated to other regions of 

the country and currently Brazil possesses one of the highest numbers of COVID-19 cases and death rates. 

Minas Gerais (MG) ranks as the second most populous state and the fourth largest area in Brazil, and due to 

its large population size, economic situation, and facilitated access to other states, MG has represented a 

potential region of SARS-CoV-2 dissemination, and potentially contributed to aggravate the pandemic. Here 

we performed genomic sequencing and phylogenetic analysis using 20 clinical samples of COVID-19 

confirmed cases from 9 cities of Minas Gerais state (MG), in order to evaluate the molecular properties of 

circulating SARS-CoV-2 strains in this locality from March to May 2020. Samples analyzed in this work were 

collected in cities from the southernmost region of MG, an area that shares borders with São Paulo (SP). Due 

to the geographical proximity, and the fact that SP state is a great economic pole, the mobility of people 

between these locations is regular and the sequences generated in this study clustered with isolates from SP, 

suggesting a dissemination route between these two states. Alternatively, monophyletic groups of sequences 

from MG and other states or country were observed, indicating independent events of virus introduction. Our 

analyses demonstrated the circulation of B.1, B.1.1.28 and B.1.1.33 lineages in the investigated locations and 

nucleotide substitutions were observed into the genomic regions related to important viral structures as spike 

protein, non-structural proteins 2, 3, 4, 7, 8 and 12, and the open reading frame 6. Some of these substitutions 

were classified as deleterious or neutral. These results reinforce the need of genomic surveillance for 

understand the ongoing spread of emerging viral pathogens. 
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Abstract:  

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a positive single-stranded RNA virus 

with a large RNA. Variants of this virus have been rising worldwide during the ongoing pandemic, and have 

been associated with viral virulence, escape of the host immune system, and efficacy of vaccines and 

diagnostics, generating the named Variants of Concern (VOCs). According to the World Health Organization, 

up to date, five variants are classified as VOCs: Alpha, Beta, Gamma, Delta and Omicron. Brazil has become 

an important epicenter of COVID-19, with the five VOCs found circulating in the country. Although there is 

no large scientific data that associate the scenario of the pandemic in Brazil to VOCs circulation, the first 

quarter of 2021 was the worst period of the pandemic for the Brazilian population, with reports of Alpha and 

Gamma circulation. In the third quarter of 2021 an increase of cases was observed, caused by Delta variant, 

and early in 2022 the increase of cases was caused by Omicron variant. Here we performed two RT-qPCR 

protocols to identify the circulation of all VOCs in 850 clinical samples of COVID-19 confirmed cases 

collected in Uberlândia, Minas Gerais, from December 2020 to March 2022, in order to evaluate the circulating 

of these SARS-CoV-2 viral strains in the city. Our analyses demonstrated that Alpha circulation occurred early 

in December 2020, Gamma introduction was late in January 2021, Delta circulated in the region from August 

2021, and Omicron from December 2021. Concerning the frequency of VOCs related to other lineages, an 

increase in VOCs identification was observed among samples over time. The scenario of VOCs circulation 

also changed over time. In December 2020, the majority of samples were identified as Alpha variant, however, 

with the insertion of the Gamma variant in late January, 90% of the samples in March were classified as 

Gamma. From August to December 2021 all sequences were identified as Delta, however, from the first 

detection of Omicron by the end of December 2021 Omicron, all sequences analyzed belonged to this variant 

in mid-January 2022. It suggests that over time, with flexibility of social isolations measures, and due to 

advantageous mutations, the viral spread of VOCs end up becoming predominant in the region. These results 

reinforce the need of genomic surveillance for a better understand of the ongoing spread of emerging viral 

pathogens.  
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Abstract:  

Neurotropic viruses can cause central nervous system (CNS) diseases, ranging from severe acute effects to late 

manifestations of cognitive impairment. Recent studies on the emerging viruses Oropouche (OROV) and 

SARS-CoV-2 have pointed to their neurotropic potential, including the capacity to reach mammalian CNS and 

lead to CNS dysfunction. Human brain cellular-molecular alterations resulting from these infections are still 

not fully understood. Murine models and, recently, human brain organoids have been employed to elucidate 

the mechanisms associated to these infections. However, these models do not fully recapitulate the complexity 

of the adult human brain, due to significant biochemical-functional differences between rodent and human 

brains, and the lack of neuron-glial cell interactions typical of the mature human brain in brain-organoids. In 

this context, human brain tissue cultures, which present natural cytoarchitecture and cell connections, raise as 

a powerful model to elucidate the cellular-molecular alterations underlying human brain diseases. Our group 

has been using slice cultures from adult human brains to investigate brain diseases, including whether OROV 

and SARS-CoV-2 are capable of infecting human neural cells in a tissue context, and the consequences of such 

infections. Our results indicate that 24-48 hours-post-infection both viruses infect neural cells and that these 

cells support virus replication. Interestingly, while OROV infects mainly microglia, SARS-CoV-2 was seen to 

preferentially infect astrocytes. Both viruses also infected neurons to a lesser extent. OROV infection led to 

neuronal-tissue damage and the up-regulation of pro-inflammatory markers. SARS-CoV-2 infection also led 

to increased RNA-expression of pro-inflammatory cytokines. This is the first work showing OROV and SARS-

CoV-2 neural infection in ex-vivo adult human brain-tissue resulting in cellular-molecular pathology. Given 

the uncertainties on both acute and long-lasting neurological consequences of neural infection by OROV and 

SARS-CoV-2, our work helps to raise awareness about the potential impact of these viruses on the mature 

human brain. 
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Abstract:  

Phtalox is a bioactive functional phthalocyanine that has been described with the ability to reduce symptoms 

of COVID-19 the disease caused by SARS-CoV-2 using a mouthwash containing this compound. In this study, 

we evaluated the antiviral capacity of a hand sanitizer cream with two different concentrations of Phtalox 

(0,05% and 0,25%) and the permanence of this capacity at five different times (5 minutes, 1, 2, 3, and 4 hours). 

To do this we use SkinEthicTM RHE (SE) an in vitro reconstructed human epidermis as a model of the human 

skin where the cream was applied, CCL-81 VERO cells culture, and SARS.CoV2/human/Bra/SP02cc/2020 

virus (Genebank accession number MT350282). All the experiments were carried out at the NB-3 Laboratory 

(Biosafety Level 3) at the Microbiology Department of the Institute of Biomedical Sciences of the University 

of São Paulo, which follows all the WHO Biosafety regulations - World Health Organization 

(https://www.who.int > csr > BisLabManual3rdwebport) and in compliance with Good Laboratory Practices 

(GLP). A layer of the tested products was applied to each SE and after 5 different times, 30µl of the viral 

solution or medium for cytotoxicity was added to the treated surface. After 30 minutes, the supernatant was 

taken from each transwell and inoculated into different wells containing Vero cells. The plates were observed 

under a digital microscope (EVOSTM M5000, Brothel, WA, USA) to verify the integrity of the cell layer and 

to determine the cytotoxicity of the tested product. An aliquot of the viral solution used was stored until the 

Real-Time RT-PCR of all samples in the experiment was performed. Then, the wells were filled with 600µl 

of culture medium (DMEM) supplemented with 2.5% fetal bovine serums and kept in a cell incubator for 72 

hours. After incubation, the plates were observed again under a microscope to verify the integrity of the cell 

layer and the presence of cytopathic effect comparing the different conditions tested with our negative control 

(no virus present) and positive control (viral infection without treatment). Then, 200µl of the supernatant was 

collected from each well for later extraction of the genetic material and performance of a Real-Time RT-PCR 

to detect the E gene of SARS-COV-2. After collection, the cell plate was fixed and stained with Naphthol Blue 

Black (Sigma-Aldrich). As for cytotoxicity, no major change was observed in VERO cells, neither in the 

verification immediately after application of the cream nor in the observation after 72h of incubation when 

compared to the control. While the RT-PCR results showed that both hand sanitizers were able to reduce the 

viral load by 100% within 5 minutes and 1 hour. After 2h of application of the 0.05% cream, it still showed a 

reduction of 89%, during the periods of 3 and 4 hours the same cream had a 100% reduction. The cream with 

a concentration of 0.25% at 2, 3, and 4 hours had a reduction of 91%, 98%, and 74% in viral load, respectively. 

In this way, we concluded that the hand sanitizers with concentrations of Phtalox concentrations (0,05% and 

0,25%) were not cytotoxic to Vero cells and presented a viral reduction capacity of up to 4 hours after its 

application. 
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Abstract:  

Respiratory infections are among the main causes of hospitalizations in medical practice, besides being the 

most frequent infectious diseases. They account for about 75% of all morbidities in developed countries and 

80% of these are viral etiology. Among the numerous respiratory viruses, the genera Rhinovirus and 

Enterovirus belonging to the Picornaviridae family, are the etiological agents most commonly associated with 

the common cold and in some cases related to hospitalizations of infants and children with pneumonia. During 

the pandemic of COVID-19 there are no data available on the co-circulation of Sars.CoV-2 and Picornavirus 

in infants. The objective of this study was to evaluate the circulation of the two main genera of the 

Picornaviridae family (Rhinovirus and Enterovirus), as well as Sars.CoV-2 in pediatric patients attended at six 

public hospitals in the city of São Paulo (Brazil), from March 2020 to July 2022. Samples were extracted with 

the commercial MagMAX™ Viral/Pathogenic Nucleic Acid Isolation Kit and then subjected to real-time PCR 

in one duplex test for human Rhinovirus (RV) and human Enterovirus (EV) and another duplex test for 

SARS.CoV-2 and the internal human RNase P gene (RNP) reaction control. Of the 10,553 nasopharyngeal 

swab and aspirate samples collected from children under the age of 18, 401/10,553 (3.8%) were positive for 

RV/EV and 471/10,553 (4.5%) were positive for SARS.COV-2. The incidence of RV/EV and COVID-19 

among boys was 3.9% and 4.5% and among girls was 3.7% and 4.4%, respectively. As for age, the incidence 

of nursery, kindergarten, elementary/middle school, and high school cases were 2.9% and 4.5%, 5.2% and 

2.7%, 3.8% and 6.28%, and 4.78% and 9% for RV/EV and SarsCov-2 respectively. Of the 401 positives for 

RV/EV compared to the 471 for Sars.Cov-2, we detected with upper respiratory infections (UPI) 37.4% versus 

16.3%, in Flu-Like it was 29.1% to 43%, severe acute respiratory syndrome (SARS) was 16.4% versus 19.5%, 

gastrointestinal manifestations (GEM) was 6% and 7.2%, atypical manifestations (AM) 1% versus 0.6% and 

Asymptomatic (Asym) was 10% and 14% respectively. In the year 2020 and 2022 RV/EV was less prevalent 

than Sars.Cov-2, however in 2021 EV/RV was more prevalent. In children, Sars.Cov-2 had a significant 

increase in the first months of 2022 when compared to previous years. 
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Abstract:  

Mayaro virus (MAYV, Togaviridae) and Oropouche orthobunyavirus (OROV) are species of emerging 

enzootic arboviruses in Latin America. Outbreaks of febrile illness associated with both MAYV and OROV 

have been reported among humans mainly in the northern region of Brazil since the 1980s, and recent data 

suggest circulation also occurs in more populated areas of western Brazil. Aiming to investigate the 

transmission of MAYV and OROV at the human-animal interface, we conducted a molecular and serological 

investigation in 129 domestic animals. Of these, dogs (n=34; 26,4%), equids (n=31; 24%), cattle (n=25; 

19,4%), cats (n=19; 14,7%), sheeps (n=15; 11,6%) and pigs (n=5; 3,9%) were collected from 2016 to 2017 in 

metropolitan regions of Cuiaba and Campo Grande, located in the state of Mato Grosso (MT) and Mato Grosso 

do Sul (MS), respectively. Whole blood samples of all domestic animals were negative for MAYV and OROV 

by real time RT-PCR. Five cattle (3,9%) and one horse (0,8%) showed neutralizing antibodies for MAYV, and 

two dogs and two cattle showed neutralizing antibodies for OROV by plaque reduction neutralization test 

(PRNT90). PRNT90 titers for both viruses range of 20 to 160. Findings presented here suggest previous 

exposure of domestic animals to both viruses in in west-central Brazil. 
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Abstract:  

Mayaro virus (MAYV, Togaviridae) and Oropouche orthobunyavirus (OROV) are species of emerging 

enzootic arboviruses in Latin America. Outbreaks of febrile illness associated with both MAYV and OROV 

have been reported among humans mainly in the northern region of Brazil since the 1980s, and recent data 

suggest circulation also occurs in more populated areas of western Brazil. Aiming to investigate the 

transmission of MAYV and OROV at the human-animal interface, we conducted a molecular and serological 

investigation in 129 domestic animals. Of these, dogs (n=34; 26,4%), equids (n=31; 24%), cattle (n=25; 

19,4%), cats (n=19; 14,7%), sheeps (n=15; 11,6%) and pigs (n=5; 3,9%) were collected from 2016 to 2018 in 

metropolitan regions of Cuiaba and Campo Grande, located in the state of Mato Grosso (MT) and Mato Grosso 

do Sul (MS), respectively. Whole blood samples of all domestic animals were negative for MAYV and OROV 

by real time RT-PCR. Five cattle (3,9%) and one horse (0,8%) showed neutralizing antibodies for MAYV, and 

two dogs and two cattle showed neutralizing antibodies for OROV by plaque reduction neutralization test 

(PRNT90). PRNT90 titers for both viruses range of 20 to 160. Findings presented here suggest previous exposure 

of domestic animals to both viruses in in west-central Brazil. 
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Abstract:  

Oropouche orthobunyavirus (OROV) is an enzootic arbovirus involved in outbreaks throughout Central and 

South America in the last 60 years. In Brazil, outbreaks are historically reported in the North region, but recent 

data suggest circulation of OROV in more populated areas of western Brazil. Aiming to investigate the 

transmission of OROV, we conducted a retrospective molecular and serological investigation in 166 febrile 

cases collected in 2014 during the Chikungunya virus (CHIKV) introduction in the state of Amapá (AP), 

northern Brazil. Serum samples of febrile cases were negative for OROV RNA by real time RT-PCR. 

Neutralizing antibodies for OROV were detected by plaque reduction neutralization test (PRNT90) in eight 

(4,8%) patients. Titers range from 20 to 160, and findings presented here suggest previous exposure to OROV 

of febrile patients in AP, during CHIKV introduction in Brazil. We report here the silent circulation of enzootic 

arboviruses during introduction of exotic arboviruses in Brazil and highlights the importance of syndromic 

surveillance. 
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Abstract:  

The influence of the intestinal microbiota during viral infections has been studied, and bacteria with the 

potential to inhibit the infection or otherwise enhance it have already been identified. Certain bacterial species 

of the gut microbiota in response to viral infections has been proven, and this microbiota-virus interaction can 

also affect the response of some vaccines. Previous in vitro studies observed that Ruminococcus spp., a 

commensal of the normal microbiota that resides primarily in the colon, but also colonizes the small intestine, 

is capable of binding to rotavirus and interfering with the infection. In the present pilot study, we compared 

the levels of Ruminococcus spp., in diarrheal samples of vaccinated children who came to clinics in Paraguay 

in 2019, in accordance with the severity of the clinical outcome of the gastroenteritis (AGE). Quantification 

of the bacterial load of Ruminococcus of the Lachnospiraceae family was done by real-time PCR of the 16S 

gene. In addition, a tracking survey was completed for 6 days to determine the severity of the AGE by applying 

the Vesikari scoring system. Of 171 eligible patients, 50 (29%) were positive for Rotavirus A infection by both 

immunochromatographic test and RT-PCR. The classification of the severity of AGE resulted in 6 (12%) mild 

cases, 24 (48%) moderate, and 20 (40%) severe. Duration of the symptoms, but not the number of episodes, 

was the parameter that had an impact on the definition of the severity using the Vesikari score, where regression 

analysis showed that severe AGE cases presented a longer duration of diarrhea and vomiting than mild cases 

(p=0.0003; p=0.0020, respectively). Mild cases of AGE were significantly associated with higher levels of 

Ruminococcus spp., while the severe cases presented lower levels (p=0.0331). The findings of this study taken 

together with previously described interactions of Ruminococcus and rotavirus viral particle suggest that a 

higher load of Ruminococcus spp., could influence the course of Rotavirus A infection and contribute to the 

early resolution of the disease. 
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Abstract:  

The SARS-CoV-2 variants of concern (VOCs) Delta and Omicron have globally spread since mid and late 

2021, respectively, with variable impact according to the immune population landscape. In this study, we 

compare the dissemination dynamics of these VOCs in the Amazonas state, one of Brazil's most heavily 

affected regions. We sequenced the virus genome from 4,128 patients collected in Amazonas between 1st July 

2021 and 31st January 2022 and used a phylodynamic approach to investigate the lineage replacement 

dynamics. The VOCs Delta and Omicron displayed similar patterns of phylogeographic spread but 

significantly different epidemic dynamics. The Delta and Omicron epidemics were fueled by multiple 

introduction events, followed by the successful establishment of a few local transmission lineages of 

considerable size that mainly arose in the capital city of Manaus. The VOC Omicron spread and became 

dominant much faster than the VOC Delta. We estimate that under the same epidemiological conditions, the 

average Re of Omicron was ~3.3 times higher than that of Delta and the average Re of the Delta was ~1.3 

times higher than that of Gamma. Furthermore, the gradual replacement of Gamma by Delta occurred without 

a new upsurge of SARS-CoV-2 cases, while the rise of Omicron fueled a sharp increase in the number of 

SARS-CoV-2 cases. The Omicron wave displayed a shorter duration and a clear decoupling between the 

number of SARS-CoV-2 cases and deaths compared with previous (B.1.* and Gamma) waves in the Amazonas 

state. These findings suggest that the high level of hybrid immunity (infection plus vaccination) acquired by 

the Amazonian population by mid-2021 was able to limit the spread of the VOC Delta and was also probably 

crucial to curb the number of severe cases, although not the number of infections, by the VOC Omicron. 
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Abstract:  

During the Covid-19 pandemic, other circulating respiratory viruses can contribute to the establishment of 

complex conditions and even confuse the diagnosis, due to similarities in clinical symptoms. This study aimed 

to detect the SARS-CoV-2 and Influenza viruses in individuals with suspected "flu" and describe the profile 

of infected individuals. To this end, an observational, analytical, cross-sectional study was carried out. The 

study was approved by the CEP/UESC (CAAE: 38627420.3.0000.5526). Samples of individuals with flu 

symptoms from ten (10) municipalities in southern Bahia (Ilhéus, Itabuna, Pau Brasil, Buerarema, Itapitanga, 

Itajuípe, Jussari, Camacan, Itapé and Floresta Azul) were analyzed, collected from November 2021 to February 

2022. Molecular detection of SARS-CoV-2 and Influenza A and B viruses (INFA and INFB) was performed 

by RT-qPCR. In addition, for samples with detectable results for SARS-CoV-2, circulating variants were 

determined, also through RT-qPCR. Of the total number of subjects studied, 391 (50.65%) had a detectable 

result for SARS-CoV-2 (mean age 43.0 years - 1 to 99 years). Regarding the influenza virus (IF), only 6 

individuals had a detectable result for this virus, all being IFA (mean age 23.5 years - 3 to 37 years). In addition, 

only one individual had a co-infection (SARS-CoV-2 and IFA). Regarding circulating variants of concern 

(VOC), 39.64% samples were classified as delta variants (D), 22.25% as Beta/Gamma (B/G) and 35.29% as 

Alpha/Ômicron (A/ O). For individuals with a detectable result for SARS-CoV-2, the most frequent 

comorbidities among those who reported were: cardiovascular disease (7.69%), diabetes (3.84%), chronic lung 

disease (2.40%) . The most frequent respiratory symptoms in this group were: Cough (21.95%), Headache 

(20.86%), fever (21.58%) and changes in smell and taste (20.53%). Only 15.91% reported other less frequent 

symptoms. Individuals with INFA had no comorbidities and the most frequent respiratory symptoms in this 

group were: Sore throat (66.66%), cough (50%), Rhinorrhea (50%) and fever (50%). It is concluded that the 

symptoms are more intense in individuals with Covid-19 than those with Influenza, whose clinical evolution 

was with milder symptoms. In addition, observing the accumulated in the studied period, the most identified 

VOC was the delta, similar to what was observed in the country in the last quarter of 2021. And regarding the 

simultaneous detection of viruses, only one co-infection was observed. These results suggest that in addition 

to SARS-CoV-2, respiratory viruses such as Influenza are circulating in Southern Bahia. Considering that the 

symptoms can be more persistent and moderate in Covid-19, with clinical management different from other 

respiratory viruses, it is very important to simultaneously investigate respiratory viruses and the emergence of 

new variants, for the adoption of specific and more assertive measures. 
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Abstract:  

SARS-CoV-2 was first recognized at the end of 2019, and its outbreak caused a global pandemic that is 

affecting people all over the world due to it higher contamination rate, spreading capacity and index of lethality 

than those of previous coronaviruses. Phthalocyanines are analogues of synthetic and aromatic planar 

porphyrin macrocycles consisting of four indol units linked together by nitrogen atoms, and have shown good 

inactivation of various microbial pathogens. Furthermore, they are dyes awaiting which, with the combination 

of a sensitizing drug with visible light, will promote the selective destruction of viruses, bacteria and other 

microorganisms.The potential of phthalocyanines for biological and medical applications has been recognized, 

especially in photodynamic therapy, since phthalocyanines in the excited state can promote the reactive oxygen 

species generation or redox processes, while no such properties are observed in the absence of light. The aim 

of these study consisted of laboratory experiments to evaluate the antiviral activity and cytotoxicity of the 

anionic iron tetracarboxyphthalocyanine derivative (APD) (Golden Technology Corp., Brazil).To determine 

the antiviral activity and cytotoxicity of APD, a 2.0 mg/mL (I) stock solution prepared in sterile distilled water 

was serially diluted by twofold (1.0 mg/mL to 0.39?×?10-2 mg/mL, i.e., 1/2 to 1/512) in a 96-well cell culture 

plate to a final volume of 100 μL per well. After dilution, 100 μL of SARS-CoV-2 

(SARS.CoV2/SP02.2020.HIAE. Br) at 103 TCID50/mL (MOI?=?0,02) was added to the wells and incubated 

for 30 min at 37 °C. The plate was visually evaluated using an optical microscope to determine cell integrity 

and morphology, and then, samples were collected (in quadruplicate) for RNA extraction and real-time 

Polymerase Chain Reaction (RT-PCR) for the quantitative detection of the amount of active virus. The cells 

were fixed with Naphthol Blue Black (Sigma-Aldrich®?). Our results showed that in the optical microscopy 

observations, APD demonstrated cytotoxicity only at the initial dilution (2.0 mg/mL, the most concentrated 

stock solution) since Vero CCL-81 cell monolayer integrity was observed after treatment with all the other 

dilutions. The real-time RT-PCR results showed a significant reduction in viral load when compared to the 

positive control at the 1:2 (99.96%), 1:4 (99.88%), 1:8 (99.84%) and 1:16 (92.65%) titers, whereas partial virus 

neutralization was observed at the 1:32 (77.42%) and 1:64 (11.06%) titers. No virus neutralization was 

observed below the 1:128 titer. 
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Abstract:  

Natural products are an important source of biologically active substances, performing a key role in the 

research and development of new antiviral drugs. Infections caused by Herpes Simplex Virus types 1 and 2 

(HSV-1 and HSV-2) are prevalent in up to 90% of the world's population. Currently, antiherpetic drugs are 

restricted and the emergence of resistant viral strains to the drug of first choice (acyclovir) makes difficult to 

manage those infections. In addition, due to globalization and rapid urbanization, epidemic outbreaks caused 

by emerging and re-emerging viruses can be a critical threat to public health. To date, there are no specific 

drugs for the treatment of COVID-19, considered by the WHO as a pandemic that has already led to the 

collapse of health systems in several countries. Some substances already isolated from plants of the genus 

Baccharis, such as trichothecenes, flavonoids and terpenes, showed the pharmacological potential of species 

of this genus. In this context, the aim of this study was to evaluate the antiviral potential of extracts and 

fractions of plants of the genus Baccharis, against HSV-1 (KOS and 29-R strains) and murine coronavirus 

(MHV-3). Firstly, the cytotoxicity was evaluated on Vero cells by sulforhodamine assay (CC50), and the 

antiviral activity was measured by viral plaque number reduction assay (IC50). Results were expressed as 50% 

cytotoxic concentrations (CC50) and 50% viral replication inhibitory concentrations (IC50), respectively, in 

order to calculate the selectivity index (SI=CC50/IC50) of each tested sample. Considering the cytotoxicity, 

the extracts and fractions showed no cytotoxic effects on VERO cells and L929 cells. The extracts of B. 

intermix, B. reticularia, B. platypoda, B. concinna e B. altimontana and an ethyl acetate fraction of B. brevifolia 

inhibited the viral replication of HSV-1 acyclovir-sensitive strain (KOS), showing SI values > 23.0, while the 

extracts of B. intermix, B. reticularia, B. platypoda, B. retusa, B. altimontana and a fraction ethyl acetate of B. 

brevifolia inhibited the viral replication of the acyclovir-resistant strain (29-R), showing SI values >23.0. 

Regarding anti-MHV-3 activity, the extracts of B. intermix, B. reticularia, B. platypoda, B. retusa, B. 

brevifolia, B. imbricata and the dichloromethane fraction of B. brevifolia reduced in 83.33 to 100.00% the 

viral titer. Due to the promising found results, together with the fact that respiratory viral infections, such as 

SARS-CoV-2, constitute a risk factor for fungal and bacterial co-infections or even the ability to reactivate 

herpes simplex viruses, further tests will be carried out to elucidate their antiviral mechanism of action. 
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Abstract:  

Human cytomegalovirus (HCMV) is a ubiquitous betaherpesvirus in the human population and a life-

threatening agent in immunocompromised individuals. The virus is also the leading viral congenital infection, 

causing deafness and central nervous system (CNS) diseases such as cognitive impairment and microcephaly 

in neonates. The viral interleukin 10 (vIL-10), encoded by the UL111A gene, is a homolog of cellular 

interleukin 10 (cIL-10). During viral infection the UL111A mRNA is spliced generating various transcripts 

and different protein isoforms. The most studied are cmvIL-10 (also named isoform A) and LAcmvIL-10 (B). 

The other isoforms (C, D, E, F, G e H) do not have their function characterized. The purpose of this study is 

to determine the biological properties of isoforms C, D, E, F e G in THP-1 (monocytic cell line) and monocyte 

derived dendritic cells (mono DCs). In order to achieve this goal Hek cells (human embryonic kidney cells) 

were transfected with plasmids pEF1/V5-HIS/lacZ containing the transcripts that encode the proteins fused to 

the Myc epitope. The cell supernatants were used to treat THP-1 and mono DCs. The expression of the proteins 

was confirmed in the supernatant by Western blotting (WB) and in the cell lysate by immunofluorescence 

(IFA) and WB. The IFA an analysis indicate that some isoforms are better secreted from cells and we are 

investigating this observation. Analysis of STAT3 phosphorylation in THP-1 and mono DCs indicate that some 

isoforms are not able to induce STAT3 phosphorylation and activate the classical JAK-STAT pathway. Further 

analysis such as cytokine downregulation and downregulation of MHC I and II are underway. 
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Abstract:  

Species A Rotavirus (RVA) are the main etiological agents of acute gastroenteritis (AGE) in children. Anti-

RVA vaccines were implemented in Paraguay in 2010 as part of the National Immunization Program. The 

binary classification of RVA is based on the nucleotide sequence of the VP7 (genotype G) and VP4 (genotype 

P) genes. With the goal of analyzing the circulation of G and P genotypes in Asunción, Paraguay after the 

introduction of the vaccine in the National Immunization Program, 559 stool samples of AGE cases were 

collected from June to October in the years 2015, 2016, 2018, and 2019. The genotype of the RVA-positive 

samples was determined by RT-PCR. The predominant genotypes were G9P[8] (27.7%), G3P[8] (25.7%), 

G6P[8] (13.3%), and G12P[8] (6.43%). Sporadic circulation of G2P[4] and G1P[8] was detected. Sequence 

analysis of both genes showed that: i-The G3P[8] has an equine-like VP7 globally circulating since 2013; ii-

The VP7 of G6P[8] is related to a G6 previously detected in humans; iii-The P[8] of both G6 and G3 are 

grouped in the same phylogenetic cluster and that iv-The other genotypes grouped with human strains without 

showing significant variations. Statistical analysis of 10691 RVA positive cases from 2011 to 2019, showed 

an absolute case reduction of 14% (with a fluctuation from 4% to 16%) with respect to pre-vaccine data in the 

same geographical location, and an absence of seasonal peaks during the years of lower proportion of positives. 

The age group with highest incidence was ≥24 months old. Although it is not yet possible to determine a 

selective pressure induced by vaccination, the overall evidence and the results of this work suggest that. 

Vaccination has been successful in reducing the severity of the disease, however, the emergence of RVA 

strains presenting unusual gene constellations may pose a challenge for vaccination programs and emphasizes 

the need for continuous monitoring of circulating rotaviruses. 
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Abstract:  

Early infant diagnosis, including at birth, is essential for the care of newborns living with HIV-1, as it favors 

immediate treatment, reducing mortality and morbidity. Viral load testing is a powerful tool for diagnosing 

and monitoring HIV-1 infection. In Brazil, the National Network of Laboratories for Quantification of the 

Viral Load of HIV-1 uses the ABBOTT Molecular technology (USA), which provides two assays: Abbott 

Real-time HIV-1 Assay and Alinity m HIV-1 Assay. The minimum volume required to perform the viral load 

test on both platforms is 600µl of plasma, this volume becomes a limitation, as it restricts the use of smaller 

volume samples, associated mainly in the case of samples from neonates. Our study aimed to validate the 

dilution of small sample volumes in 1xPBS in the quantification of HIV-1 RNA using the assays Abbott 

RealTime HIV-1 and Alinity m HIV-1 (ABBOTT Molecular, USA). All samples studied came from routine 

HIV-1 viral load tests, were selected for 1:10 and 1:50 dilution samples with different viral load ranges, tests 

were performed in parallel in the three categories, pure (undiluted) , 1:10 dilution and 1:50 dilution, nine 

additional samples were tested at 1:2 and 1:5 dilutions, all with a final volume of 700 µL. A total of 70 plasma 

samples were selected for a total of 218 tests, of these 96/218 (44%) tests were performed using the Abbott 

RealTime HIV-1 and 123/218 (56%) using the Alinity m HIV-1 Assay. The sensitivity and specificity of the 

1:10 dilution was 100% (kappa 0.96, p<0.0001), while the 1:50 dilution had a sensitivity of 96% and specificity 

of 100% (kappa 0.900, p<0, 0001), for samples with a viral load above 400 copies/ml. Using higher viral load 

thresholds, such as 5000 copies/ml, or 1:2 or 1:5 dilution factors, all positive samples show high and 

comparable viral counts. 1:10 (log10) dilution results adjusted for dilution factor compared to pure (undiluted) 

sample results; ranged from 0.18 log10 (IQR 0.8 to 0.32) and at 1:50 dilution ranged from 0.23 log10 (0.11 - 

0.6), considered a normal range for viral load assays. Despite the slight reduction in sensitivity, proportional 

to the dilution techniques, the use of plasma does not change the specificity of the test and allows the diagnosis 

of most infections.  
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Abstract:  

The coronavirus disease-19 (COVID-19) pandemic caused by the severe acute respiratory syndrome 

coronavirus-2 (SARS-CoV-2) has impacted human life in a profound way, with millions of human infections 

and deaths. In order to reduce the transmission of the disease and the massive impact of the public health 

systems, it was necessary to take measures such as social isolation, use of masks and improvement and 

acceleration of the diagnosis of suspected cases. With the return to classes requiring attendance in person, the 

University of São Paulo (USP) - Ribeirão Preto Campus and the Laboratory of Molecular Virology - Ribeirão 

Preto Medical School of USP (LMV-FMRP-USP) initiated a partnership in order to identify and diagnose 

students who presented with COVID-19-like symptoms such as fever, cough, tiredness, loss of taste or smell 

among other disease-related symptoms. Students who presented any of the aforementioned symptoms set up 

an appointment on the website of the Campus Health Unit (UBAS) to be tested with the Rapid Test Device 

COVID-19 AG - Panbio). Leftover samples of nasopharynx swabs were sent daily to the LMV-FMRP-USP to 

confirm the diagnosis of COVID-19 by RT-PCR. Following viral RNA extraction with a commercial kit [Virus 

RNA+DNA Purification - (cellco)], an RT-PCR reaction was performed to amplify the SARS-CoV-2 N genes 

(N1 and N2), in addition to the endogenous control (RP gene). This approach was implemented to put into 

practice the health protocols for students infected with the virus and prevent the transmission of the disease to 

other students and teachers within the classroom. This work also aimed at the evaluation of the diagnostic 

accuracy of this particular rapid antigen test in comparison with the gold standard diagnosis by RT-PCR. Two-

hundred and sixty-nine (269) tests were performed resulting in 79 positives and 190 negatives for the rapid 

antigen test, and 133 positives and 136 negatives by RT-PCR (considered positive if Ct<35). When analyzing 

the diagnostic accuracy of the rapid antigen test in comparison with RT-PCR, we observed that the sensitivity 

of the test was 59.40%, specificity of 99.26%, accuracy of 79.55%, positive predictive value of 98.75%, 

negative predictive value of 71.43% and likelihood ratio for positive test of 80.78%. These results showed a 

less than satisfactory performance of the rapid antigen test having a discrepancy of 54 false negative samples 

(RT-PCR mean amplification Cts N1 = 32,17 e N2 = 31,13) compared to the RT-PCR. These results may have 

been influenced by the vaccination of the students, leading to reduction of the viral load on upper airways of 

each individual, making it difficult for the rapid test detect positive samples with low viral load, and probably 

a low detection rate to the circulation variant (Ômicron). Financial support: Ribeirão Preto Campus City Hall 

- USP  
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Abstract:  

The Delta variant of SARS-CoV-2 was identified in India in late 2020 and was listed as a VOC (Variant of 

Concern) by the WHO. By June 2021, it replaced other VOC´s i.e., alpha in England, a country with ~50% of 

the population fully vaccinated at that time, following it spread worldwide. In Paraguay, the pandemic reached 

the peak number of cases and deaths when Gamma accounted for the 94% of circulating variants at the end of 

May, after which time, cases started to drop. Using a rRT-PCR targeting SNP´s in the Spike gene, in July 2021 

we detected samples with the 478K and absence of 501Y/484K mutations, a pattern different than Gamma. 

Genome sequencing confirmed this mutation pattern as Delta in nasopharyngeal samples from Asunción 

(Capital City), Central and Alto Paraná Departments of Paraguay. At that time, cases at the country level had 

dropped to ?17% of the peak. As observed in other locations, Delta completely replaced Gamma by November, 

but cases remained low, dropping to a nadir of 1% of peak case counts. Based only on high quality sequences, 

we identified twelve sub-lineages of Delta, with AY.5, AY.99.2, and AY.101 being the most common. 

Although Delta is more contagious and can cause more severe illness, other factors are involved in the outcome 

of an outbreak, like human interventions and immunological status of a population at a certain moment. No 

social restrictions (except the indoor use of mask in commercial/public places) were present, and the 

vaccination program was in progress across Paraguay at the time Delta was spreading. However, the level of 

full vaccinated people was still low when Delta was introduced (<5%). The short time since the large Gamma 

wave appears as the main factor that prevented a dramatic rise of cases, as it can be assumed that the population 

had a certain level of immunity. The dynamic interplay between the immune status of a population and viral 

evolution in the outbreak setting highlights the importance of genomics in understanding and monitoring this 

complex scenario. 
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Abstract:  

The Delta variant of SARS-CoV-2 was identified in India in late 2020 and was listed as a VOC (Variant of 

Concern) by the WHO. By June 2021, it replaced other VOC´s i.e., alpha in England, a country with ~50% of 

the population fully vaccinated at that time, following it spread worldwide. In Paraguay, the pandemic reached 

the peak number of cases and deaths when Gamma accounted for the 94% of circulating variants at the end of 

May, after which time, cases started to drop. Using a rRT-PCR targeting SNP´s in the Spike gene, in July 2021 

we detected samples with the 478K and absence of 501Y/484K mutations, a pattern different than Gamma. 

Genome sequencing confirmed this mutation pattern as Delta in nasopharyngeal samples from Asunción 

(Capital City), Central and Alto Paraná Departments of Paraguay. At that time, cases at the country level had 

dropped to ?17% of the peak. As observed in other locations, Delta completely replaced Gamma by November, 

but cases remained low, dropping to a nadir of 1% of peak case counts. Based only on high quality sequences, 

we identified twelve sub-lineages of Delta, with AY.5, AY.99.2, and AY.101 being the most common. 

Although Delta is more contagious and can cause more severe illness, other factors are involved in the outcome 

of an outbreak, like human interventions and immunological status of a population at a certain moment. No 

social restrictions (except the indoor use of mask in commercial/public places) were present, and the 

vaccination program was in progress across Paraguay at the time Delta was spreading. However, the level of 

full vaccinated people was still low when Delta was introduced (<5%). The short time since the large Gamma 

wave appears as the main factor that prevented a dramatic rise of cases, as it can be assumed that the population 

had a certain level of immunity. The dynamic interplay between the immune status of a population and viral 

evolution in the outbreak setting highlights the importance of genomics in understanding and monitoring this 

complex scenario. 
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Abstract:  

The reduction of acquired immunity and population compliance to the vaccination program against COVID-

19, associated with the emergence of new variants of SARS-CoV-2, are challenges for health professionals in 

their daily work. They are in direct contact with patients with respiratory symptoms and under suspicion of 

SARS-CoV-2 infection. These impose constant training strategies to avoid the flexibilization of non-

pharmacological prevention measures for COVID-19 as part of a continued education program. The objective 

of this study was to evaluate the effectiveness of two training methods (video class and serious game) in the 

context of public primary care. Data were collected (April to November 2021) from 131 health professionals 

from nine different Family Health Strategy Units in a South Brazilian municipality. In order to compare the 

training effectiveness, the professionals were divided into 3 groups: Control, Video, and Game. To assess the 

under-training performance of the professionals, it was applied a self-administered instrument with 13 

questions divided into four domains: i) knowledge about SARS-CoV-2/ COVID-19; ii) hands washing; iii) 

personal protective equipment (PPE) use; iv) surface and environment cleaning. After 30-45 days, the Control 

group subjects only answered the questions again, while the subjects of the Video and the Game groups were 

trained with the respective method previously to answer the questions by the second time. The training was 

performed individually on a workday using tablets and headphones; the average duration was 15 minutes for 

Video Classes and 30 minutes for Serious Games. The content was identical for both methods. The 

professionals showed a 30.6% increase in their theoretical knowledge by video class method and 23.7% by 

serious games method. When results were analyzed by domains, environment cleaning showed the highest 

increase (40% in both methods), while for virus and disease the increase was only12.4% and only in the video 

class training. The knowledge increase observed for hands washing and PPE use were 20 and 30%, 

respectively. Regarding the different professionals, better results were observed for Community Health Agents 

and Nursing Technicians, which increased their knowledge by 23 and 17.8%, respectively. The overall results 

demonstrated that both training methods were effective, and the results for? the environment cleaning domain 

were the most significant. The study confirmed the importance of constant training for health professionals on 

efforts against COVID-19, contributing to acting safely and to the dissemination of reliable information for 

population assistance. Financial support: CAPES and FAPERGS/MS/CNPQ 08/2020-PPSUS. 
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Abstract:  

The monitoring of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) variants by next-

generation sequencing (NGS) have been essential to better understanding of viral evolution, especially after 

the beginning of the vaccination programs. In the southernmost state of Brazil, Rio Grande do Sul (RS), the 

first detections of the variant of concern (VOC) Omicron were described in December 2021, and ever since, 

this lineage has been dominated the samples sequenced in RS following the world scenario. This variant is 

composed by several sublineages, such as BA.1, BA.1.1, BA.2, BA.4 and BA.5. In addition, as SARS-CoV-2 

continues to evolve, recombinant sequences have been also reported worldwide. Since recombination emerges 

when different sublineages or lineages co-infect a person, those originated from two Omicron sublineages 

(BA.1 and BA.2), knowing as the Brazilian XAG, have been drawing attention. Thus, we aimed to characterize 

the XAG sequences detected in RS and identify the genomic location of recombination event as well as their 

major and minor potential recombinant parents. The samples were collected between March and June of 2022 

from patients belonging to RS. Complete SARS-CoV-2 genomes with more than 95% of coverage were 

analyzed through Illumina MiSeq platform at Laboratório de Microbiologia Molecular - Feevale University. 

Five sequences were previously characterized as recombinants, belonging to the XAG lineage according to 

Pangolin online tool. The sequences were submitted to the GISAID and identified as LMM71188 

(EPI_ISL_12978268), LMM71595 (EPI_ISL_12978284), LMM71623 (EPI_ISL_12978285), LMM71976 

(EPI_ISL_13696786) and LMM72019 (EPI_ISL_9166). Putative recombination events were verified using 

the Recombination Detection Program version 4 (RDP4) software with the default settings. Recombinant 

events were considered significant when P ? 0.01 was detected for the same event using two or more 

algorithms. The five XAG sequences analyzed are represented by the Omicron BA.1 lineage as the potential 

major parent and the Omicron BA.2 lineage as the potential minor parent. The major parent identified was the 

sequence hCoV-19/Brazil/BR-SP-UW22011351007/2022 and the minor parent was hCoV-19/Spain/CT-

HUJT-RB33220/2022 for almost all sequences. The only exception occurred in sequence LMM71188 that the 

minor parent was hCoV-19/Brazil/RS-LMM71974/2022. The possible recombinant sequences' major and 

minor parent showed a similarity that ranged from 99.9% to 100%. The beginning breakpoints of the 

recombination events were 7208 (LMM71188) and 7550 (LMM71595, LMM71623, LMM71976, 

LMM72019), and the ending breakpoints were 27514 (LMM71595), 27568 (LMM71623, LMM71976, 

LMM72019) and 28643 (LMM71188). The XAG recombinant sublineage was further detected in Chile, 

United States of America, Denmark, and Israel. We would like to point out that the continuously emerging of 

new variants, even after vaccination programs, shows the need to improve and expand control and monitoring 

measures and genomic characterization to assess the health risk associated with SARS-CoV-2 recombinants. 
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Abstract:  

Acute respiratory distress syndrome (ARDS) is a severe respiratory distress characterized by alveolar 

inflammation, which evolves to progressive hypoxemia and multiple organ dysfunction. Different conditions 

can evolve to ARDS, including respiratory viral infections, which accounts for approximately 22-40% of cases 

worldwide. Viruses such as Influenza and SARS-CoV-2 are associated with a high incidence of ARDS and 

increased mortality rates. We retrospectively described the clinical and epidemiological profile of ARDS in 

Bahia State to better understand profile and risk factors before and during the COVID-19 pandemic, in order 

to enable more appropriate conduct for patients. An observational, descriptive, cross-sectional, exploratory 

study was conducted using secondary data collected from the Influenza Epidemiological Surveillance 

Information System (SIVEP-Influenza). Demographic variables, symptoms, comorbidities, ventilatory support 

use, and case evolution related to Influenza, SARS-CoV-2, and other respiratory viruses (ORV) were 

compared. Age distribution comparison for each group of viruses was evaluated by using Kolmogorov-

Smirnov normality test, followed by Kruskal-Wallis and Mann-Witney post hoc tests. Chi-squared or Fisher's 

exact tests were also used to compare the frequencies of symptoms before and during the pandemic period. A 

total of 34,425 individuals (1,491 in 2019 and 32,934 in 2020) with suspect of ARDS and confirmed diagnosis 

for respiratory viruses were analyzed. In 2019, before the COVID-19 pandemic, most individuals tested 

positive for Influeza A. However, with the current COVID-19 pandemic, 53% of all individuals tested positive 

for SARS-CoV-2 in 2020. The average age of positive adults for SARS-CoV-2 was 61.1 years, followed by 

an average age of 37.7 years for those positive for Influenza, and 19.6 years for those positive for ORV. Clinical 

symptoms such as fever, sore throat, dry cough, and dyspnea were significantly (p<0.05) more frequent in 

individuals that tested positive for influenza and ORV during 2019 when compared to those individuals that 

tested positive for SARS- CoV-2 were associated with the presence of one or more comorbidities, and more 

likely to an increased risk of death than those that tested positive for Influenza and ORV (p<0.001). Our results 

highlight the importance of a comprehensive approach to symptoms screening, routinely testing, differential 

diagnostics, and early identification of the impact caused by different respiratory viruses. Data presented here 

is important to better understand the profile of ARDS, provide insights into preventing future outbreaks 

potentially caused by respiratory viruses, and contribute to mitigate the damage to healthcare systems. 
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Abstract:  

Introduction: Recurrent infections cause SARS-CoV-2 to accumulate numerous mutations in its genome, and 

this increase in transmissibility was observed in household contacts. The health prevention carried out to 

prevent the spread of the virus cannot prevent the contamination in the family environment, thus becoming 

groups susceptible to infection. Objective: To evaluate the cases of household infection with SARS-CoV-2 

virus in the state of Rondônia. Study site and population: Conducted at the Laboratory of Molecular Virology 

of FIOCRUZ/RO in collaboration with ILMD/FIOCRUZ/AM and reference centers for COVID-19. A total of 

1,041 individuals with molecular diagnosis for SARS-CoV-2 were included in this study. Biological samples 

and family tracing: Samples were collected by nasopharyngeal swab technique, and epidemiological data and 

family tracing were obtained from electronic databases and home addresses. Viral RNA extraction and viral 

load determination: Viral RNA was extracted using the QIAamp Viral RNA Mini Kit and viral load was 

determined by Multiplex One-Step RT-qPCR. Screening for SARS-CoV-2 Variants: Three assays were 

performed, one multiplex for Alpha, Beta and Gamma variants, second assay for Delta and the third assay for 

Omicron. Sequencing: Samples with Ct ≤ 25, were sequenced using NGS. Mutation analysis: Pangolin, Next 

Clade and Outbreak software. Phylogenetic and statistical analysis: GISAID sequences were aligned with those 

obtained in the study using the MAFFT algorithm and Rv4.0.3 software for statistical analysis. Results: Of the 

1,041 individuals, 44 families were screened from June 2021 to May 2022. Each family has an average of 2 to 

4 individuals, totaling 94 participants distributed in sixteen municipalities in the state of Rondônia. The age 

range of the individuals is from 1 to 78 years, with 58.61% being male and 41.39% female. The cohort 

presented a vaccination profile where 3.19% had received three doses, 32.97% two doses, 31.91% only one 

dose, and 31.91% no doses. Gamma, Delta and Omicron variants and their respective subvariants were 

screened. The mean viral load of the study was 19.2. Conclusion: The cases of household infection influence 

the spread of contamination by the SARS-CoV-2 virus. There was no divergence in viral load between the 

variants, most individuals had taken only one dose of the vaccine, furthermore, the study shows the importance 

of monitoring and genomic surveillance of SARS-CoV-2. 
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Abstract:  

Hepatitis C virus (HCV) is responsible for more than 180 million infections worldwide, and about 80 % of 

infections are reported in Low and Middle-income countries (LMICs). Therapy is based on the administration 

of interferon (INF), ribavirin (RBV) or more recently Direct-Acting Antivirals (DAAs). However, amino acid 

substitutions associated with resistance (RAS) have been extensively described and can contribute to treatment 

failure, and diagnosis of RAS requires considerable infrastructure, not always locally available. Dried serum 

spots (DSS) sampling is an alternative specimen collection method, which embeds drops of serum onto filter 

paper to be transported by posting to a centralized laboratory. Here, we assessed feasibility of genotypic 

analysis of HCV from DSS in a cohort of 80 patients from São Paulo state Brazil. HCV RNA was detected on 

DSS specimens in 83 % of samples of HCV infected patients. HCV genotypes 1a, 1b, 2a, 2c and 3a were 

determined using the sequence of the palm domain of NS5B region, and RAS C316N/Y, Q309R and V321I 

were identified in HCV 1b samples. Concerning therapy outcome, 75 % of the patients who used INF +RBV 

as a previous protocol of treatment did not respond to DAAs, and 25 % were end-of-treatment responders. It 

suggests that therapy with INF plus RBV may contribute for non-response to a second therapeutic protocol 

with DAAs. One patient that presented RAS (V321I) was classified as non-responder, and combination of 

RAS C316N and Q309R does not necessarily imply in resistance to treatment in this cohort of patients. Data 

presented herein highlights the relevance of studying circulating variants for a better understanding of HCV 

variability and resistance to the therapy. Furthermore, the feasibility of carrying out genotyping and RAS 

phenotyping analysis by using DSS card for the potential of informing future treatment interventions could be 

relevant to overcome the limitations of processing samples in several location worldwide, especially in LMICs. 
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Abstract:  

Coronavirus, such as SARS-CoV and MERS-CoV, were associated with pregnant women complications. 

Therefore, here we aimed to study the clinical history of five pregnant women infected with SARS-CoV-2 

(four symptomatic and one asymptomatic that gave birth to a stillborn child) during the COVID-19 pandemic. 

They gave birth between August 2020 to January 2021, period in which there was still no vaccination for 

COVID-19 in Brazil. Also, it was investigated their placental alterations focusing in macroscopic, 

histopathological and ultrastructural aspects compared to a prepandemic sample. Three of five placentas 

presented SARS-CoV-2 RNA detected by RT-PCRq at least 2 to 20 weeks after pregnant primary infection 

symptoms, and SARS-CoV-2 Spike protein was detected in all placentas by immunoperoxidase assay. The 

macroscopic evaluation of the placentas presented congested vascular trunks, massive deposition of fibrin, 

areas of infarctions and calcifications. Histopathological analysis showed fibrin deposition, inflammatory 

infiltrate, necrosis and blood vessel thrombosis. Ultrastructural aspects of the infected placentas noticed similar 

pattern of alterations between the samples, with pre-dominant characteristics of apoptosis and detection of 

virus like particles. These findings contribute to a better understanding of the consequences of SARS-CoV-2 

infection in placental tissue, vertical transmission. Financial support: Fiocruz, UERJ, CAPES, FAPERJ. 
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Abstract:  

COVID-19 is a respiratory disease caused by SARS-CoV-2. The outbreak has started in December 2019 in 

Wuhan, China, spreading worldwide and causing thousands of hospitalizations and deaths. To deal with this 

pandemic, several measures were taken, including the organization of hospitals and a network of laboratories 

for molecular diagnosis of SARS-CoV-2. In this scenario, in the Southern Bahia, the Laboratory of 

Pharmacogenomics and Molecular Epidemiology of Universidade Estadual de Santa Cruz (LAFEM/UESC) 

started, in June 2020, to receive 200 samples daily for this diagnosis, working in partnership with LACEN-Ba. 

Nine cities in the region are attended, as well as the main hospitals from Ilhéus and Itabuna. In order to know 

the profile of the analyzed population, as well as publicize this data to guide health policies, after the molecular 

diagnosis, all data from the notification forms were included in the laboratory system and in the Intersaúde 

Observatory. From June 2020 to June 2022, 28.675 tests were performed, of which 9.494 (33.1%) were 

detectable for SARS-CoV-2 RNA. Among the most frequent symptoms cited by positive COVID-19 patients, 

4.752 (44.8%) out of 10.647 reported cough and 3.920 (49.9%) out of 7.868 reported fever. Loss of smell and 

taste were reported by 1.068 (69.6%) out of 1.533 and 1.000 (66.5%) out of 1.502 patients, respectively. 

Cardiovascular disease and diabetes were the most reported comorbidities, both conditions affecting mostly 

people of 60?80 years. There were 1.083 cases of patients from ICU, of which 60.1% were detectable for 

SARS-CoV-2 RNA. With regard to deaths, 327 samples were analyzed (27.2%) tested positive for COVID-

19). Regarding COVID-19 vaccination, only 2.179 (8.14%) out of the 26.772 records have related data. From 

these, 43.5% were positive. It's important to mention that vaccination schedule for COVID-19 in Brazil began 

in January 2021, almost 2 years after LAFEM initiate COVID-19 testing. To know the epidemiological and 

clinical characteristics of COVID-19 in different regions is essential to design and adapt health action plans to 

local context.  
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Abstract:  

Zika fever is transmitted mainly by mosquitoes of the Aedes genus, but it can also be transmitted from mother 

to fetus. This arbovirus gained importance in Brazil in 2015, when the first outbreak of the disease occurred, 

due to the correlation between Zika virus (ZIKV) infection and the congenital Zika syndrome. ZIKV crosses 

the placenta and infects the fetus, but the pathogenesis of this disease remains unclear. Based on this, this 

project aims to understand the consequences that ZIKV infection can cause in placental homeostasis, studying 

its effect in a trophoblastic cell line, HTR-8/SVneo. First, we standardized an infection protocol, using different 

MOIs (0.1, 0.2 or 1) of virus or Mock (control) for 24h or 48h, evaluating the viability and the number of 

infected cells by immunofluorescence and flow cytometry. Infected and control cells were prepared for 

viewing under electron microscopy. We evaluated the activity of enzymes related to cellular oxidative stress, 

such as Superoxide Dismutase(SOD), Catalase(CAT) and the production of reactive species such as 

Malondialdehyde(MDA) and Nitric Oxide(NO) through colorimetric reactions. Immunofluorescence indicated 

that infection with 1 MOI of ZIKV in 24h results in a higher intensity of the NS1 protein in relation to other 

MOIs and higher viability, which is considered the best condition for infection, confirmed by flow cytometry 

with a higher percentage of infected cells (62,53%).Ultrastructure analysis showed alterations in mitochondria, 

which were smaller and with loss of mitochondrial cristae, endoplasmic reticulum with less dilated cisternae 

and presence of many processes and secretion of vesicles, compared to the control which had normal 

morphological aspects. The infected cells showed a significant increase in the activity of the antioxidant 

enzyme SOD, such as the reactive species MDA and NO compared to the control. CAT enzyme activity was 

lower in infected cells compared to the control, due to rapid consumption and consequent depletion. These 

results will allow a better understanding of the pathogenesis of the disease, elucidating the effects of infection 

on placental cell line. Financial support: IOC-FIOCRUZ, UERJ, CNPq and FAPERJ. 
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Abstract:  

The COVID-19 illness is characterized by a severe and acute respiratory syndrome that can progress to death. 

It is caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and it has spread to more than 

180 countries and is characterized as a pandemic with remarkable propagation efficiency and high lethality 

rate. Considering the possibility of the emergence of new variants outside the vaccination coverage, the 

imminence of new waves as well as the current lack of effective treatment, there is a need for research focused 

on alternatives for clinical management and medication to control the disease evolution reducing the need for 

hospitalization. The SARS-CoV-2 virus is a polycistronic RNA virus with positive polarity with a genome of 

approximately 30 kb in size. The viral RNA has two open reading frames that originate a polyprotein 

containing the proteins responsible for viral replication and a subgenomic RNA that encodes structural 

proteins. Among the non-structural proteins, two viral proteases are essential for viral replication, 3CLpro, and 

PLpro. These proteases are responsible for cleaving the viral polyprotein into sixteen proteins that form the 

replication complex and are responsible for cell physiology modulation in favor of infection. Therefore, these 

proteases constitute an exciting target for developing anti-Sars-Cov-2 drugs. This study focuses on the 

recombinant production of enzymatically active 3CLpro and PLpro proteases in Escherichia coli for further use 

in the screening of new compounds with antiviral activity. To obtain the protease, the synthetic gene encoding 

the 3CLpro was cloned into pET28a plasmid for expression in E. coli. The enzyme expression was performed 

in different cell types and expression conditions were optimized to improve the final yield of purified proteins. 

BL21(DE3) pLysS and BL21(DE3) were chosen as the best strains for 3CLpro and PLpro production 

respectively. Protein purification was performed on a His-Trap affinity column and the enzymatic activities of 

3CLpro and PLpro were evaluated by a FRET assay containing a substrate peptide marked with a fluorophore in 

the presence of different concentrations of substrate. The enzyme's kinetic parameters were calculated with 

Km = 41,5 µM and Vmax = 0,01375 µM/s values to 3CLpro and Km = 26,13 µM and Vmax = 0,003219 µM/s 

to PLpro, as well as its oligomeric state by molecular exclusion chromatography showing that both of the 

enzymes were expressed as monomers. A screening of a library of 200 extracts derived from natural products 

from Brazilian biodiversity as potential inhibitors of the proteases is underway. Our preliminary results in vitro 

show that extracts from the Siparunaceae and Rhamnaceae families, mainly constituted by alkaloids, 

flavonoids, and saponins have an inhibitory effect on the activity of these proteases ranging up to 70% of 

inhibition of both proteases. After the screening of this library of natural products, the best-fit ones will be 

selected for investigation of the specific substances present in the extracts responsible for the inhibition of the 

activity of both 3CLpro and PLpro enzymes. 
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Abstract:  

Introduction: The COVID-19 can present a systemic evolution, generating signs, symptoms and damage to the 

respiratory tract and other organs. One of the approaches to understanding the severe form of infection in 

humans is focused on the evaluation of epidemiological, laboratory and clinical markers capable of predicting 

criteria correlated with the outcome of death. The present study analyzed epidemiological markers, clinical 

and laboratory biomarkers in participants with severe COVID-19, who had a detectable RT-PCR test for 

SARS-CoV-2, from a referral hospital for the treatment of COVID-19 in Ilhéus-BA, with the objective of 

determining which markers could be used as predictors of the death outcome. Methods: The study was carried 

out from April 11, 2020 to July 30, 2021, where epidemiological, laboratory and clinical data were collected 

from the medical records of patients who were hospitalized in the ICU of a referral hospital for COVID-19 in 

Ilhéus or neighboring cities, located in the south of Bahia. Data were recorded in the Epimed Monitor software 

and underwent statistical treatment, respecting the category of the variable between quantitative or categorical. 

Analyzes were performed using GraphPad Prism version 9.0 and Statistical Package for Social Sciences 

(SPSS) version 26.0 software. The ability to classify survivors and non-survivors was analyzed using the ROC 

curve using the Wilson/Brown method. The study included 218 participants whose mean age was 64.37 SD± 

15.16, 123 males and 95 females, and 77 died. Results: Statistical analyzes of the data shows that age over 65 

years (cutoff point >66.5; p < 0.001) and male sex (OR 2.73; 95%CI 1.15-6.46; p < 0.022) as an 

epidemiological marker of worsening of the infection by SARS-CoV-2 as well as clinical and laboratory 

biomarkers respiratory failure (OR 5.56; 95%CI 3.05-10.15; p<0.0001), use of vasopressors (OR 6.28; 95% 

CI 3.08-12.56; p<0.0001), catheters (OR 79.30; 95%CI 13.693-810.2; p<0.0001) and invasive (OR 5.56; 

95%CI 3.05-10.15; p<0.0001) and non-invasive (OR 0.34; 95%CI 0.18-0.60; p<0.0003). Increase in the 

dosage of urea (cutoff point >40.5; p<0.0001) and creatinine (cutoff point >0.895; p<0.0001) urea nitrogen 

(cutoff point >19.4; p<0.0001), serum lactate (cut-off >1.350, p=0.0035) arterial pH measurement (cut-off < 

7.4; p<0.0003), presence of leukocytosis (cut-off > 10.03; p<0.0001) and a long stay in the ICU beyond 11 

days (cutoff point >11.5; p<0.001) of hospitalization were associated with the outcome of death, correlated 

with systemic injury. Conclusion: The epidemiological, laboratory and clinical markers found in our study can 

be used by the medical team as predictors of clinical evolution to death in patients with COVID-19. 
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Abstract:  

Introduction: The vaginal microbiome plays a key role in the stability of the female reproductive tract and the 

pregnancy outcome. Part of the microbiota is composed of several eukaryotic and prokaryotic viruses, 

collectively referred as virome. Paradoxically, despite the massive viral population present in the reproductive 

female tract, scarce data are available in relation to the bacteriome. Objective: The aim of this study was to 

provide a review about virome data focusing on the correlation between vaginal virome and preterm birth. 

Material and methods: A systematic review was performed based on the PRISMA (Preferred Reporting Items 

for Systematic Reviews and Meta-Analysis) statement guidelines and registered in PROSPERO (International 

Prospective Register of Systematic Reviews) under ID: CRD42021286295, using the platforms PubMed, 

Scopus, Web of Science, Embase and Virtual Health Library (VHL), from 2005 until January 2022, written in 

English and available online. As an eligibility criterion, original studies on the composition of the virome in 

the female reproductive tract were selected. Results: The data platforms have showed 12 specific articles, from 

378 records, whose were included in this systematic review. Among the DNA viruses, the Papillomaviridae 

family was the most cited in the database, followed by the Herpesviridae, Anelloviridae, and Polyomaviridae 

families. Of these studies, one research focused only on bacteriophages. Conclusion: The study's findings 

suggest that the viral presence and variability in the female reproductive tract may change the dynamics of the 

microenvironment and conduct to an occurrence of preterm birth and bacterial vaginosis. The identification of 

viral composition or viral specific families and the association with the direct occurrence of pregnancy 

outcomes remain largely unexplored since there are just scarce reports of this compartment.  
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Abstract:  

Acute undifferentiated fever illness (AUFI) is a temporary febrile illness accompanied by nonspecific 

manifestations. It is frequently observed in clinical practice, accounting for about 10% of the emergency in 

children hospitals worldwide. Pediatricians are often challenged with patients presenting AUFI, but the 

diagnosis is normally a challenge due to the diversity of potential causes. Enterovirus (EV) is considered an 

important causative agent associated with a spectrum of human diseases, including AUFI. Besides EV, 

infection exhibits a mild and self-limited clinical course in most-cases, a rapid EV diagnosis can avoid 

unnecessary use of antibiotics and contribute to better management of the disease. AUFI with/without rash are 

the frequent symptoms of EV infections in young infants. However, the need for invasive sampling (i.e., blood 

or serum) can be a barrier for diagnostics. The availability of a non-invasive sampling method might increase 

the willingness of children and their parents to provide a sample for diagnostics. Oral fluid sampling might be 

a suitable, non-invasive, easy-to-use alternative for diagnosis of acute EV infections. To better understand the 

impact of EV etiology in AUFI in a community setting, we conducted an observational prospective 

investigation in children aged <15 years during the period from 7 December 2021 to 28 July 2022 in São José 

do Rio Preto, Sao Paulo State, Brazil. A total of 74 oropharyngeal swab samples was collected and tested for 

EV by quantitative real?time polymerase chain reaction (RT?qPCR). Of the 74 patients tested, age ranged from 

0 to 14 years old, being 53 (71.6%) children < 5 years old. EV infection was detected in 13.5% (10/74). The 

mean and median ages of EV positive patients were 2.9 years (ranging from 11 months to 6 years) and 3 years, 

respectively. Gender was found to not play a role in EV infection (50%). Further information on the EV 

genotypes will be obtained by amplification and sequence analysis of VP1 gene. The results of the present 

study indicate that molecular detection of EV on oral fluid is a suitable non-invasive alternative for diagnostics 

to detect or exclude EV as the causative agent of AUFI among children attended at emergency centers. In 

addition, the present investigation illustrates the EV circulation in a small regional sample set and in a short 

period of time, highlighting the importance of an active EV surveillance system in AUFI infections. 
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Abstract:  

Yellow fever (YF) is a febrile and hemorrhagic infectious disease caused by Yellow fever virus (YFV) which 

is an arbovirus that belongs to Flaviviridae family, Flavivirus genus. YF is considered one of the most lethal 

viral infections and is endemic in tropical areas including the Amazon basin. Between December 2016 and 

May 2018 a major YFV outbreak occurred in Brazil causing almost 750 deaths, with 997 cases and 340 deaths 

being recorded in Minas Gerais State (MG). Considering the risk of the disease reurbanization more studies 

need to be performed to better understand biological and molecular characteristics of the sylvatic virus that 

caused the recent outbreak. The aim of this study was to perform a molecular and biological characterization 

of the YFV circulating in the 2018 MG outbreak. Thus, a serum sample collected from a YF acute phase 

patient, hospitalized at Eduardo de Menezes (Belo Horizonte, MG, Brazil), was confirmed by RT-qPCR and 

used for viral isolation. The isolated sample presented different plaque-size variants and required a purification 

process performed through limiting dilution and plaque purification. We obtained a small plaque-size (B2) and 

a large plaque-size (P3) variant clones that were amplified and then characterized. For the molecular 

characterization, viral RNA was extracted from isolated clones and the envelope gene was amplified by RT-

PCR. The obtained fragments were purified, sequenced by Sanger method, analyzed and aligned with 

sequences from other YFV samples that circulated in Brazil during the recent outbreak. We detected an A-G 

mutation at the 451nt position of the envelope region in the B2 clone, which resulted in an isoleucine-valine 

(I-V) substitution. For the biological characterization, both B2 and P3 clones, along with the 17DD YFV 

vaccine strain, were used for evaluation of the viral multiplication profile in Vero and HepG2 cells. We 

performed one-step growth (OSG) (MOI 1) and multiplication (MC) (MOI 0.01) curves for the plaque-size 

variants using 17DD strain as control. MC demonstrated that 17DD peak production of viral particles was 3 

days post infection (p.i.) in both cell lineages (106 PFU/mL) and in OSG curve we observed that 17DD 

multiplied more slowly in HepG2 cells (peak 48hour p.i.) compared to Vero cells (peak 32 hours p.i.). 

Considering the OSG curve, we observed that the P3 clone multiplication peak was earlier in Vero cells (32 

hours p.i.) compared to HepG2 (48 hours p.i.). However, in MC P3 reached its multiplication peak 3 days p.i. 

in HepG2 cells while in Vero cells the peak occurred 4 days p.i. For the B2 clone we performed only the MC 

and the result in Vero cells was similar to the observed for the P3 clone, in which the multiplication peak 

occurred 4 days p.i. In HepG2 cells we were not able to recover viable viral particles from the B2 in any of the 

time-points analyzed. We still intend to perform whole genome sequencing and biological characterization in 

C636 and BHK-21 cells for better understanding of these YFV wild-type variants.  
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Abstract:  

Dengue is the most important arthropod-borne disease due to its impact on global health, especially in tropical 

and subtropical regions. Brazil is considered a hyperendemic country for dengue with the co-circulation of all 

four dengue virus (DENV) serotypes (DENV1-4) with substantial genetic diversity. In São José do Rio Preto 

(SJdRP), São Paulo, Brazil, the circulation of DENV is characterized by frequent serotype/lineages 

replacement and changes in the epidemiological and clinical patterns of the disease, which turn the 

municipality an ideal site to study the virus dynamics, diversity and impact. Our lab has conducted molecular 

surveillance for over ten years, demonstrating the prevalence of DENV1 (2012-2017) and DENV2 (2018-

2019), with thousands of confirmed cases highlighting the years 2013, 2015, and 2019 with 18,000, 22,000, 

and 33,000 cases, respectively. In this context, we screened for DENVs a total of 4,654 serum samples 

collected from patients with dengue-like symptoms (2020: 1,900; 2021: 1,625; 2022: 1,519). In this period, 

DENV1 and DENV2 were detected. The overall positivity rate for dengue in 2020 was 21%, with the 

prevalence of DENV2 circulation (90%). In 2021, DENV2 was detected in 36% of DENV-positive samples 

and DENV1 in 64%, showing an overall positivity rate of 13%. We observed a serotype replacement in the 

municipality over 2021, with DENV2 replaced by DENV1. Emphasizing, up to August 2022, DENV1 was 

detected in 90% of DENV-positive samples (n=286). Genomic sequencing of DENV1-2 samples is being 

conducted (n=618) to better understand the evolution of the virus and the recent clade replacement event. 

Preliminary phylogenetic analyses evidenced that DENV2 genomes are grouped within the American/Asian 

genotype (III) (BR3 and BR4L1 and BR4L2 lineages detected), and DENV1 genomes are grouped within 

genotype V, with samples distributed in different lineages, with the predominance of L1. This lineage has not 

been predominant since 2012 when, after co-circulating with the L6 lineage, it was replaced by it. We are 

analyzing the genetic diversity of dengue circulating lineages in SJdRP during these past years and correlating 

it with epidemiological and clinical data. Our findings demonstrate a DENV1 serotype replacement event and 

reinforce the critical role of molecular and genomic surveillance in dengue hyperendemic municipalities, like 

SJdRP, where different strains circulate simultaneously. 
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Abstract:  

Diarrhea is the leading cause of childhood morbidity and mortality particularly in developing countries and 

Group A Rotavirus (RVA) remains the main causative agent of acute diarrhea among children under five years. 

This study was conducted to describe the genotypic diversity of predominant rotavirus strains circulating in 

the Amazon region of Brazil. Continuous surveillance was conducted from January 2010 to December 2021 

and a total of 3841 fecal samples were collected from patients suffering from acute gastroenteritis. Enzyme 

immunoassay (EIA) or RT-qPCR were performed for detection of RVA and G and P genotypes of RVA-

positive samples were genetically characterized by multiplex RT-PCR or by partial fragment sequencing. RVA 

was detected in 30.3% (1166/3841) of patients, with higher and lower frequency in 2019 (43.6%) and 2015 

(17%), respectively. The most common genotypes were G3P[8], G2P[4], and G12P[8], responsible for 25.2%, 

22.2%, and 15.2% of RVA infections, respectively. The distribution of RVA G- and P-types had changed year 

by year: G2P[4] was frequently detected between 2010 to 2013; G12P[8] in 2014 and 2015; equine-like G3P[8] 

from 2016 to 2020; G6P[8] has been the most predominant circulating genotype in 2021. G1P[8] was detected 

only from 2010 to 2012. Mixed infections were detected in 6% of strains. The results revealed a great diversity 

of RVA genotypes circulating in the Amazon region of Brazil and long-term and continuous monitoring 

contributes to the understanding of the epidemiological characteristics and genetic evolution of RVA 

genotypes in Brazil. 
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Abstract:  

Introduction: Whole genome sequencing from clinical and environmental samples using metagenomics 

approach has been increasingly used in laboratories worldwide. The application of metagenomic sequencing 

has emerged as an useful methodological approach for taxonomic characterization of microorganisms. In the 

present study, we aimed to use metagenomics as a tool to investigate the microbial diversity in fecal samples 

of children during a period of four years. Material and Methods: We analyze of metagenomic data obtained 

after sequencing of 27 fecal samples from children (under 10 years old) with gastroenteritis, during a period 

of four years (2012 - 2016). The fecal specimens were collected of patients attended in public health facilities 

from northern region Brazil. Sequencing libraries were prepared from cDNA and sequenced on Illumina 

HiSeq. The bacterial taxonomic classification was performed using Kraken-2 with mapping based in 16S 

rRNA gene using Silva rRNA database. The Diamond program, with mapping to NR database (non-redundant 

protein database) was also used. Phylogenomic analyses were performed in Geneious R10 and MEGA X 

software and program MrBayes was used for Bayesian estimation of phylogeny. Results: The phylogenomic 

analysis evidenced a heterogeneity of norovirus strains, with evidence of recombination and point mutations. 

In addition, a complete genome of parechovirus 8 was described for the first time in the region. Among the 

findings of this study, we also highlight the description of bacterial populations and bacteriophages present in 

feces, with a high abundance of Firmicutes and Proteobacteria (elevated proportion of Enterobacteriaceae 

family). Conclusions: Our data describe genetic diversity of microbial populations and report viral molecular 

characterization, with relevant considerations for genomic studies in gastrointestinal infections. Metagenomic 

approach is important tool to investigate the microbial diversity in children with gastroenteritis, however 

further studies are necessary to perform genomic analysis of identified bacterial strains and analysis of 

antimicrobial resistance genes. 
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Abstract:  

SARS-CoV-2 is a betacoronavirus responsible for the current COVID-19 pandemic. The infection could result 

in a self-limited febrile disease similar to a common cold or evolve to severe acute respiratory syndrome 

(SARS), mainly in people presenting poor metabolic health, such as obesity and type 2 diabetes mellitus. In 

addition, many subjects develop late post-COVID disorders, even after presenting mild symptoms in the acute 

phase. Immune and metabolic alterations are involved with different clinical outcomes, highlighting the 

necessity of multisystemic studies to understand the complex pathophysiology of COVID-19. The aim of our 

work was to perform a comprehensive and untargeted investigation of the metabolic signature and possible 

alterations induced by SARS-CoV-2 infection. Saliva samples were collected in two time points: in the acute 

phase and late post-COVID, from symptomatic SARS-CoV-2 infected and symptomatic negative-SARS-CoV-

2 (controls) volunteers for 1H Nuclear Magnetic Resonance (NMR)-based metabolomics. SARS-CoV-2 

antigen test followed by confirmation with RT-PCR was used for screening of subjects. All subjects were 

symptomatic at recruitment and the most prevalent symptoms were headache, fever and mild respiratory 

symptoms. 119 volunteers were included in the acute phase: T1control (n=56) and T1infected (n=63). The 

same donors were recruited for a second sampling, 45 days after the first test, corresponding to the late post-

COVID phase: T2control (n= 20) and T2infected (n=38). Samples were analyzed in a Bruker 500 MHz Avance 

DRX spectrometer and NMR spectra were processed in the Metabolab software. Metabolites were assigned 

using the Human Metabolome Data Base. Multivariate PCA statistics was performed in the MetaboAnalyst 

5.0 platform and univariate Mann-Whitney analysis was used for comparison of the T1/T2 groups. The results 

indicated a distinct metabolic signature in infected subjects in the late post-COVID compared to the acute 

phase. We observed a reduction in acetate, creatine and creatinine, putrescine, phenylalanine and histidine in 

the T2infected compared to T1infected. Enrichment analysis show that these metabolites are involved in the 

metabolism of ethanol, arginine and proline, phenylalanine and histidine and are usually associated with anti-

inflammatory process. Furthermore, the branched-chain amino acids (BCAA) isoleucine and leucine, sugars 

(mainly glucose), fumarate, choline-related metabolites and taurine were increased in the T2infected compared 

to T1infected. These metabolites are involved in glucose metabolism and associated with proinflammatory 

process. In agreement, the forementioned changes were not observed in control symptomatic subjects. 

Moreover, lactate levels, an inflammatory marker, was only decreased in T2control. These data indicate that 

SARS-CoV-2 infected donors present a post-COVID specific proinflammatory metabolic profile. When 

stratifying the cohort by sex, these metabolic alterations in T2infected was observed mainly in men. In addition, 

we observed an increase in BCAA, choline-related metabolites, taurine and fumarate in T2infected mainly in 

individuals with a body mass index (BMI) above 25. For individuals with BMI below 25, phenylalanine 

showed a decrease in T2infected compared to T1infected. Taken together, these data suggest that the 

metabolite profiling changes during COVID-19 and post-COVID. In addition, metabolic differences 

associated with sex and BMI can help to elucidate mechanisms to enhance the prediction of outcomes and 

other post-COVID complications. 
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Abstract:  

Após dois anos e meio do início da pandemia os estudos epidemiológicos a partir da testagem de os anticorpos 

de IgG anti- SARS-CoV-2 podem estimar a proporção de uma população com anticorpos pós-infecção ou pós-

vacinação, fornecendo dados importantes sobre a imunogenicidade das vacinas e características de risco à 

infeção. : Nosso objetivo foi investigar a resposta imunológica vacinal contra a síndrome respiratória aguda 

grave coronavírus-2 (SARS-CoV-2) e identificar fatores de risco associados à exposição viral na cidade de 

Belém e área metropolitana. Material e métodos: Foram coletadas 2049 amostras, sendo 1567 de indivíduos 

não vacinados e 482 de indivíduos vacinados, inquéritos epidemiológicos e Termos de Consentimento Livre e 

Esclarecido (TCLE) devidamente assinados entre outubro de 2020 a dezembro de 2021. As análises 

sorológicas para detecção da presença de anticorpos IgG anti-SARS-CoV-2 foram realizadas pelo teste de 

ELISA (Euroimmun, Lübeck, Alemanha), seguindo as recomendações do fabricante. As análises estatísticas 

de prevalência, regressão logística uni e multivariada foram realizadas no programa RStudio versão 4.1.1. O 

projeto foi aprovado pelo Comitê de Ética em Pesquisa do Instituto de Ciências da Saúde da Universidade 

Federal do Pará (processo no. 4.031.211). Nossos resultados indicam alta soropositividade de 43,6% na cidade 

de Belém e área metropolitana. Observamos que indivíduos não-vacinados com idades entre 50 a 59 anos 

(OR= 1.15; IC 95% = 0.37-1.18; p= 0.0669), autodeclarados pardos (OR= 1.33; IC 95%=0.17-2.25; p=0.0239) 

e negros (OR= 1.40; IC 95%= 0.24-1.94; p = 0.0514) e com renda de ≤ 1 a 2 salários mínimos (OR= 1.70; IC 

95% =0 .24-3.70; p = 0.0002) foram mais expostos ao vírus, assim como aqueles que relataram contato com 

indivíduos infectados (OR= 0.56, IC 95%= 0.18-3.79; p = 0.001), que saíram do isolamento social (OR= 0.76; 

IC 95% = 0.11- 0.79; p = 0.0727) e uso de máscara inadequado (OR= 3.38; IC 95%= 1.24-9.18; p = 0.0168). 

Indivíduos com esquema vacinal completo (2 doses) apresentaram diferenças quanto a produção de anticorpos 

em relação ao tempo e ao tipo de vacina administrada. Entre as vacinas analisadas a resposta de anticorpos 

para a Coronavac apresentou maior redução após um mês da administração da segunda dose se comparada 

com as vacinas da Pfizer (Pfizer - Coronavac: p = <0.0001) e AstraZeneca (AstraZeneca - Coronavac: p = 

<0.0001). Nossos achamos forneceram informações importantes sobre a dinâmica de transmissão viral, os 

possíveis fatores de risco associados às características sociodemográficas e comportamentais e o grau de 

proteção oferecido por uma vacina contra a infecção na população de Belém e área metropolitana.  
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Abstract:  

In December 2019, a new coronavirus, SARS-CoV-2, was detected in China and it spread rapidly. The disease, 

known as COVID-19, can be asymptomatic or present different clinical manifestations, determined by viral 

and host factors. The evolution to severe cases is usually characterized by an exacerbated inflammatory 

reaction, causing tissue damage and death. Skin lesions are the least reported clinical signs in COVID-19, 

ranging from 0.2 to 45% of cases, being necessary to carefully evaluate its association with the disease, ruling 

out other diagnoses. This work aims to contribute to a better understanding of the symptoms of COVID-19 

and its systemic effects. A case report of a patient confirmed for the infection and with dermatological 

manifestation was described, associating it with the identification of the SARS-CoV-2 strain. This study was 

approved by the Human Research Ethics Committee in accordance with the process CAAE: 

32492720.9.0000.5231. Female patient, 47 years old, unvaccinated, with thrombophilia, presented symptoms 

of throat irritation, fever and tachycardia, with COVID-19 confirmed by molecular test. The patient started 

immediate treatment with Azithromycin, Dexamethasone, Vitamin B and Zinc. After four days, she developed 

urticaria-like skin lesions, initially on limbs (legs and arms) which, within 72 hours, evolved to bluish-colored 

spots in the center, with suspected necrosis. Dimer-D and C-reactive protein were increased (1450 ng/mL and 

4.8 mg/L, respectively). Dexamethasone was replaced by Prednisone, initiating the use of Rivaroxaban and 

maintaining the Vitamin B and Zinc. There was an improvement in the itching, but the skin lesions only 

disappeared after 30 days of treatment, associated with a reduction of Dimer-D to <500 ng/mL. Clinical 

nasopharyngeal specimen, obtained for molecular testing and kept in viral transport medium (DMEM, 

penicillin - 1000 IU/mL, streptomycin - 1000 μg/mL and amphotericin B - 25 μg/mL) at -80ºC, was used for 

sequencing of the SARS-CoV-2 genome. Nucleic acid extraction was performed using QIAamp Viral RNA 

Kit (QIAGEN) and the sequencing through Illumina platform (Nextera XT Kit). Mutations E484K, D614G 

and V1176F in the Spike glycoprotein gene were identified, revealing infection by the variant of interest (VOI) 

"Zeta" or P.2 of SARS-CoV-2. The clinical condition was associated with the patient's exacerbated 

inflammatory response, caused by the VOI Zeta infection, which, combined with the underlying vascular 

disease (thrombophilia), caused spots on the skin similar to those of cutaneous vasculitis. The manifestations 

were also related to D-dimer values. This case report alerts the scientific community to COVID-19 infection 

in patients with pre-existing vascular diseases, especially by VOI, Variant of Concern (VOC) or Variant of 

High Consequence (VOHC), mostly in unvaccinated patients. The importance of early diagnosis and the 

relationship with dermatological manifestations in COVID-19 is also highlighted. 
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Abstract:  

Hepatitis delta virus (HDV) is the only species of the Deltavirus genus. It is often classified as a satellite virus 

of hepatitis B virus (HBV) or a subviral agent, due to its inefficiency to complete its multiplication cycle in 

the absence of HBV. In Brazil, between 1999-2019, a total of 4,156 cases of HDV were stated with 74.4% of 

reported cases occurring in northern region. HDV infection is the most severe form of viral hepatitis, presenting 

a higher risk for developing cirrhosis compared to HBV mono-infection, thus the diagnosis of HDV is 

recommended for all patients with chronic HBV infection. In the Phage Display, a combinatorial library of 

phages expressing a high variability of peptides (109 independent clones) allows the identification of a specific 

antigenic target (antigen recognition regions by antibodies) by physical affinity selection. The current 

diagnostic landscape includes the need for highly sensitive and specific assays for the detection of HDV, 

however, the identification of novel effective molecules to be used in HDV immunological assays is critical 

for its detection globally. The main purpose of this study was to identify mimetic peptides recognized by anti-

HDV antibodies using the Phage Display technology for application in HDV immunodiagnostic platforms. 

The phage library was applied in order to obtain mimetic peptides that can be recognized by anti-HDV 

antibodies (IgG) for the development of a diagnostic platform. After the selection steps, 96 phage clones were 

randomly chosen and purified and their reactivity was evaluated by the phage ELISA technique with two serum 

pools from 10 positive-HDV samples and 10 negative-HDV and positive-HBV (control). It was seen that 72 

clones showed significant reactivity with ratio between the absorbances of the positive-HDV and control, of 

these clones 61 had reactivity ratio 2-3 and 11 clones a ratio ≥3. To standard the protocol, we tested the best 5 

clones with higher reactivity in different serum dilutions (1:100, 1:250 and 1:500), two blocking agents (BSA 

or skimmed milk) and then under two different concentrations of phages 1010 and 1011pfu/well. The blocking 

with skimmed milk and the 1:500 dilution under the presence of 1010 clones was chosen as the best protocol 

based on reactivity difference. Afterwards, the clones evaluated will have their DNA sequenced and translated, 

and these peptides will be performed to evaluate the selectivity and sensitivity of the test. These data suggest 

the identification of novel phage-fused mimetic peptides that recognize anti-HDV antibodies and present great 

potential for diagnostic improvement of this illness, to be used in others hepatitis delta diagnosis platforms. 
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Abstract:  

The development of anti- SARS-CoV-2 vaccination strategies remains a central issue worldwide even after 

the commercial approval of several formulations. From all strategies being studied, protein-based formulations 

could be a promising strategy specially for being safer and not using full pathogens. However, protein-based 

subunit vaccines are generally less immunogenic, which could be counteracted by using adjuvants and, most 

of all, nanoparticles. When it comes to nanovaccines, different classes of nanoparticles can be used and they 

may interact with the immune system in different ways, being subject to a plethora of factors that affect its 

efficiency. Here we propose the use of two different nanovaccine strategies aiming to boost the antibody 

response against the Spike protein receptor binding domain (RBD), the most relevant SARS-CoV-2 antigen 

target. First, we used gold nanoparticles (AuNP) to which the antigen is adsorbed. The AuNPs were developed 

in 3 different sizes according to reports that NP size may contribute to the biodistribution in vivo and may 

determine the interaction with the immune system. Second, we employed lipid nano multilamellar vesicles 

(NMVs) that incorporate the antigen in its structure together with the FDA-approved lipid adjuvant, the 

monophosphoryl lipid A (MPLA), aiming to stablish the contribution of each element of the composition. To 

assess the potential of the different classes of nanoparticles to boost humoral responses in a murine model, 

C57BL/6 mice were immunized with 2 or 3 doses of RBD alone or incorporated in the different nanovaccine 

formulations. For the AuNP-based nanovaccines, we observed that the presence of the nanoparticle in the 

formulation has only a subtle effect in the magnitude of the antigen-specific serum IgG response. However, 

measurement of neutralizing antibodies reveals that the presence of AuNP in the formulation had a positive 

effect and boosted the induction of antibodies that effectively block viral infection in vitro. The size of AuNPs 

seems to play an important role, but even though larger particles were more effective at inducing neutralizing 

antibodies, this phenomenon is observed in response to all AuNP-based nanovaccines here assessed. For the 

NMV-based formulations, we also observed that the presence of the nanoparticle in the formulation had no 

extraordinary effect on the overall antigen-specific IgG titers, but instead strongly contributed to the induction 

of neutralizing antibodies that capable of blocking SARS-CoV-2 in vitro. For this formulation specifically, the 

synergistic interaction of NMV and MPLA allowed the use of one less dose (2-dose regimen instead of 3) to 

reach similar performance. Overall, our results clearly indicate that the incorporation of nanoparticles in 

vaccine formulations has a more pronounced effect on the quality and functionality of the antibodies induced 

than in the quantity, allowing us to demonstrate that nanovaccines may represent the bridge that leads subunit 

vaccines to the next level of efficiency required for an expansion in the possible applications of this class of 

vaccines. 
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Abstract:  

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the etiological agent of the Coronavirus 

Disease 2019 (COVID-19) was first described in December 2019 in Wuhan, China. The disease includes 

asymptomatic cases, moderate and severe cases, and death. Since the end of 2020, it has been observed the 

emergence of new variants presenting a constellation of mutations, which have been associated with increased 

transmission, immune response evasion, increased number of hospitalizations and death. We have been 

studying SARS-CoV-2 evolution and specific cases in the Campinas region, São Paulo, Brazil, collecting and 

integrating clinical, epidemiological and genomic data as a strategy for disease surveillance, and to better assist 

the University of Campinas's community. Until December 2021, Campinas had about 148 thousand confirmed 

COVID-19 cases. The university health centres have collected more than 80 thousand respiratory samples for 

molecular diagnosis, resulting in about 5,135 positive cases. We sequenced 331 genomes from April 2020, 

until August 2021, using the MinION platform. The first wave in Campinas picked in June 2020. At this time, 

we identified mainly PANGO lineages B.1.1.28 (n=165), followed by and B.1.1.33 (n=28) in our samples, 

which were associated with reinfection cases in health care workers and called the attention to maintain non-

pharmaceutical interventions even in naturally infected people. Other lineages non-VOC were also identified, 

such as B.1, B.1.1, B.1.1.34 and B.1.1.332. Then, the number of cases decreased over time, until November 

2020, when the curve of reported cases increased again, and was associated with the emergence of the Gamma 

variant and an increased number of severe cases and lethality. The Gamma variant was identified in most of 

the samples received between January and August 2021 (n=87), corroborating with data reported from the 

country. We studied the dynamics of SARS-CoV-2 Gamma variant infections in the first reported cases from 

Campinas during the spreading of this variant of concern (VOC) in Brazil in the beginning of the Gamma wave 

in the region. In addition, the data indicated that serial intervals for Gamma variant could be slightly greater 

than that observed for others SARS-CoV-2 strains, since the time interval between dates of symptom onset of 

the source-recipient was 7 days. With the progress of the vaccination campaign in 2021, we also investigated 

outbreaks of VOCs Alpha and Gamma, that occurred independently and in vaccinated populations, in a convent 

and two long-care facilities, where most of them were elderly and had mild symptoms. We have identified a 

total of 13 Alpha genomes in our samples from 2021 yet. We also identified the lineage P.2 (variant Zeta) in 

samples from 2020 and 2021 (n=19). With the results obtained until now, it was possible to observe the 

importance of genomic surveillance together with epidemiological surveillance of COVID-19 cases, especially 

with the emergency of new variants in outbreaks investigations, assisting with decision making and the fight 

against the disease in the Campinas region. 
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Abstract:  

The accessory proteins of coronaviruses are a unique group of proteins considered to be dispensable for viral 

replication in vitro, however with important functions in virus-host interactions during virus infection in vivo. 

SARS CoV2 contains eleven accessory proteins: ORF3a, ORF3b, ORF3c, ORF3d, ORF6, ORF7a, ORF7b, 

ORF8, ORF9b, ORF9c and ORF10. Some of these proteins have been shown to modulate cytokine expression 

in vitro and in vivo. In this study, we cloned ORF3a and ORF8 and expressed the proteins in Hek cells. We 

confirmed that both proteins are secreted from the cells. Analysis of cytokine expression in Hek transfected 

cells and mono derived dendritic cells, treated with supernants of Heks cells, indicate that ORF8 induces IL6 

expression in the presence of poli IC in the cells. Further analysis will be performed to determine the 

mechanism of IL6 induction in the cells. 
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Abstract:  

Measles is a serious viral illness, highly contagious and quite common in childhood. It is transmitted by 

airways, through droplets dispersed in the environment by coughing or sneezing from infected people. 

According to the World Health Organization more than 140,000 people worldwide died from measles in 2018. 

Timely diagnosis and molecular epidemiology are key tools for combating the spread of the disease and 

monitoring the transmission chains in the country. In 2019, Brazil was responsible for 85.36% (n= 13,489) of 

cases in the Americas. In 2020, the Central Public Health Laboratory (Ezequiel Dias Foundation) performed 

950 diagnostic analyzes from measles suspected cases. Of these, 50 samples showed a reactive serology results 

for IgM and 12 samples presented positive results by real time RTPCR. Therefore, eight met the sequencing 

criteria and were sent to Oswaldo Cruz Foundation to be sequencing. These samples corresponded between 

the third and thirteenth epidemiological week of 2020 and all of them came from Belo Horizonte, except for 

one from the city of São Lourenço. The cities with the highest quantity of serum-reactive samples were Belo 

Horizonte, with 42% (n=21), and Montes Claros, with 20% (n=10). Currently, 19 measles genotypes are 

described (A, B2, B3, C1, C2, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, G2, G3, H1, H2) but were identified 

in the samples of MG 100% (n=8) of those as D8 and three strains have been reported (5877, MVs/Gir 

Somnath.IND/42.16, c328t). In the US, in the 2018 outbreak four distinct genotypes were identified by global 

genomic surveillance (B3, D4, D8, H1). Measles virus genotyping may play an important role in tracing 

transmission routes during outbreak investigations. Moreover, the genotyping helps to identify or rule out 

whether cases are linked regardless of the connection. In this context, we can conclude that all eight cases 

sequenced in MG are grouped within the same transmission chain. After epidemiological week 20, in MG, no 

reactive or detectable samples for Measles were identified by the Central Public Health Laboratory. Our results 

demonstrate the importance of measles diagnosis in different spheres and the relevant impact of the results for 

controlling the spread of the disease. 
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Abstract:  

The HIV-1 virus has an important diversity that may be categorized in subtypes and forms, which show an 

important heterogeneity in prevalence accoring to the different regions of the world. Subtype C is a 

predominant variant, seen in over 50% of infections worldwide. Molecular factors that characterized the virus, 

such as the lack of reverse transcriptase correction enzyme and recombination, favor the diversity and the 

mergence of resistance to antiretrovirals. Brazil has one of the largest HIV-1 epidemics in the western world 

and the molecular characteristics of the virus circulating in the country are still not completely known. The 

objective of this work was to evaluate if subtype C, observed around 11% of naive patients in 2008, shows 

evidence of increasing prevalence. Sequences from our laboratory data base classified (Rega and jpNMM 

softwares) as subtype B and C at the HIV-1 pol region, from samples of patients living with HIV in São Paulo 

collected from January 2015 to December 2021 were studied. In the period from 2015 to 2016, 1695 sequences 

were obtained, as 1191/1695 (70.3%) correspond to subtype B; 113/1695 (6.7%) are subtype C; 391/1695 

(22.6%) correspond to other subtypes or recombinants. Naive cases represented 352/1695, being 242/352 

(68.7%) of subtype B; 38/352 (10.7%) from C and 72/352 (20.6%) from other subtypes. Patients on ART 

represent 1342/1695, of which subtype B shows 949/1342 (70.7%), of subtype C show 76/1342 (5.7%); other 

subtypes on ART represent 317/1342 (23.6%). In the period from 2017 to 2018, 455 sequences were obtained, 

of which 339/455 (74.5%) correspond to subtype B; 33/455 (18.3%) are subtype C and 83/455 (18.3%) 

correspond to other subtypes or recombinants. Naive cases represent 111/455, being 79/111 (71.2%) of subtype 

B; 11/11 (9.9%) from C and 21/111 (18.9%) others. Among patients using ART (344/455), subtype B was 

observed in 260/344 (75.6%), C in 22/344 (6.4%) and others in 62/344 (18%). In the period from 2020 to 2021, 

298 sequences were obtained, most (85.2%) correspond to a subtype B; 12/298 (4%) of subtype C and 32/298 

(10.8%) correspond to other subtypes or recombinants. Naive cases represent 31/298, being 25/31 (80.7%) of 

subtypes B; 31/4 (12.9%) from C and 31/2 (6.4%) from other subtypes and recombinants. ART represents 

267/298, of which subtype B shows 229/267 (85.8%), of Patients show in 8/267 (3%); other subtypes on ART 

represent 30/267 (11.2%). Subtype B remains the predominant strain in the state, with no evidence of major 

changes in subtype C prevalence among naive or treated in patients in the state, but more detailed studies are 

needed to understand the sub-epidemic that may not be represented in our data set, as hard to reach, more 

vulnerable individuals.  
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Abstract:  

Introduction: Efficient elimination of dead cells by phagocytes, a process known as efferocytosis, is pivotal 

for tissue repair during resolution of inflammation. Inflammatory mediators can reduce the expression of 

efferocytic receptors and the uptake of apoptotic cells. As COVID-19 pathogenesis is associated with 

dysregulated immune responses, hyperinflammation, and unresolved tissue damage, we investigated if 

COVID-19 manifestation affects the efferocytic potential of blood monocytes. Methods: We profiled the 

expression of CD36, an efferocytic receptor that recognizes PtdSer exposed on dying cells, in the monocyte 

population in blood samples from 26 severe COVID-19 patients (CP) by FACS. The expression of efferocytic 

receptors was evaluated by qPCR in the PBMC from 42 CP. We also stimulated monocytes obtained from CP 

with apoptotic cells and evaluated their phagocytic activity by epifluorescence microscopy. To investigate if 

modulation of macrophage function by engulfment of CoV2-AC is sufficient to impair efferocytosis in other 

cells, we stimulated primary monocyte-derived macrophages (MDM) with CellTrace stained CoV2-AC or 

UV-irradiated apoptotic cells (UV-AC) and evaluated CD36 expression and phagocytic activity by FACS. 

Results: We found reduced surface expression of CD36 on monocytes of CP, compared to healthy controls 

(HC). In PBMC from CP, we found a reduced transcription of several efferocytic receptors as CD36, SRA-I, 

ITGB5, and TIMD4 compared to HC. When we stratified these patients according to according to a scale for 

worsening prognosis caused by hyperinflammation (cHIS score), we found reduced expression of CD36, 

TIMD4, and SRA-I in the PBMC of hyperinflammatory patients (cHIS score ≥ 2). In agreement, monocytes 

from CP with cHIS score ≥ 2 were less efficient in the uptake of dying cells. Supporting our previous findings, 

we found that CD36 levels and the efferocytic capacity were reduced in MDM that engulfed CoV2-AC, 

compared to the MDM that engulfed UV-AC. Interestingly, MDM that not engulfed COV2-AC expressed 

lower levels of CD36 and had lower efferocytic capacity compared to MDM that not engulfed UV-AC, 

suggesting that the uptake of infected dying cells is sufficient to impair efferocytosis of other cells by paracrine 

modulation. Conclusion: Thus, monocytes from severe CP that develop hyperinflammation express lower 

levels of efferocytic receptors and are less efficient in the clearance of dying cells. 
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Abstract:  

The interferon (IFN) system is phylogenetically ancient and plays an essential role in response against viruses 

as it is able to control most viral infections, even in the absence of adaptive immunity. The cellular factors that 

mediate this defense are Interferon-stimulated gene products (ISGs). Although hundreds of ISGs have been 

identified since their discovery over 25 years ago, it is still unknown which of these genes are essential in 

controlling Brazilian emerging arboviruses such as Oropouche virus (OROV). OROV is prevalent throughout 

the Amazon region and it is associated with debilitating clinical conditions which may range from its febrile 

exanthematic form to more severe conditions such as neurological impairment. Thus, understanding the 

complex interactions between OROV and its hosts will be crucial for determining pathogenetic factors 

associated with the development of serious diseases, as well as for the development of control strategies. 

Therefore, we analyzed the role of 12 ISGs (IFIT1, IFITM1, IFIT2, IFITM2, IFIT3, IFITM3, IFIT5, ADAR, 

IRF1, LY6E, ISG20 and BST2) in controlling OROV infection at the cellular level. To this end, the Flow 

Cytometry (FACS) technique was applied to quantify OROV infection rates in genetically modified cells 

overexpressing each of these 12 ISGs. Human lineage cells (HT1080) were then transduced with a mini library 

of lentiviral vectors expressing ISGs and infected with OROV. The results showed that some ISGs may be 

essential in controlling OROV infection, since overexpression of one of these genes significantly decreased 

infection by the virus. Particularly, LY6E showed more promising results, as inhibition of OROV infection 

was accompanied by significant increase in expression of this gene after transduction with the lentiviral vector. 

Hence, this study provides the first evidence on the role of LY6E in restricting OROV replication. Further 

studies are needed to better understand the role of the product of this gene and its inherent polymorphism on 

controlling the progression of disease resulted from this important emerging Brazilian arbovirus. 
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Abstract:  

The Complexo da Maré is one of the largest complexes of Favelas in the city of Rio de Janeiro, and is located 

between important highways for urban mobility. Complexo da Maré has high population densities, precarious 

housing, and has the second-to-last lowest per capita income in the Rio de Janeiro. This set of factors, 

associated with political-sanitary-administrative negacionism, increases the resident's vulnerability to different 

infections, such as covid-19. Therefore, this work aims to understand the population dynamics of SARS-CoV-

2 in this large community. We collected samples in the 17 micro-neighborhoods of the Complexo da Maré. 

We studied 260 samples of nasopharyngeal swabs (NPSs), through collaboration with the Dados do Bem 

Project with the D'or Institute (IDOR) and Fiocruz, during 2020 and 2021. A pipeline in usegalaxy was used 

to assembly the genome. Analysis of haplotypes and phylogenomics were used to understand the dispersion 

and SARS-CoV-2 evolution were performed on R and MR Bayes, respectively. The results showed that the 

clades had insertions of different viral lineages over time, and the phylogenetic and phylogeographic clades 

do not show endemic viral dispersion by microneighborhoods. However, in the analysis of the neutrality test 

with F's Fu, the negative and different ??of zero values indicate a possible population expansion. The variants 

present in the community were 20A, 20B, Gamma and Delta, which was the most prevalent. The Delta variant 

appeared in the population studied approximately two months after the start of the vaccination campaign in 

Maré. In this context, when analyzing the Delta samples from Complexo da Maré with 77 other global samples, 

we observed that the most recent ancestor of all Delta samples presented the spike mutations D614G, P681R, 

L452R, which is associated with the increase of infectivity and immune escape. Thus, our data suggest that 

restrictive and sanitary measures would have been essential to control the Delta wave variant in the studied 

population. 
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Abstract:  

O agente viral SARS-CoV-2, causador da doença COVID-19, trouxe desafios para saúde pública apresentando 

números alarmantes de óbitos e quadros graves em diversos grupos populacionais, sobretudo os grupos das 

gestantes e recém-nascidos. O vírus é transmitido por gotículas respiratórias, contato direto com fômites, 

contato próximo de pessoa a pessoa e possivelmente por aerossóis gerados, que entra pela via nasal infectam 

as células que expressam o receptor angiotensina 2 (ACE2), enzima alvo, encontrada principalmente nas 

células que compõem as vias respiratória e presente em diversas células do corpo humano incluindo os 

trofoblasto, especialmente os sinciciotrofoblastos, células que revestem o tecido placentário. Devido a estás 

circunstâncias inúmeros estudos foram desenvolvidos, entretanto estudos direcionados ao grupo de risco de 

gestantes e recém-nascidos ainda são poucos. Assim, o objetivo é avaliar o perfil de tecido placentário em 

placentas de parturientes infectadas por SARS-CoV-2 através de estudo histopatológico. O artigo segue a linha 

de um estudo descritivo, em dados observados na biópsia de 18 placentas coletadas em parturientes portando 

a doença COVID-19 até a realização do parto, pacientes do estado de Rondônia atendidas ou encaminhadas 

ao hospital de referência á gestações de alto risco, no estado de Rondônia. Logo após o recebimento das 

placentas é realizado a macroscopia para verificar os parâmetros (peso, forma, medidas, cor e textura) para 

face fetal, face materna e cordão umbilical. Seguindo para o corte do material (em áreas pré-determinadas pelo 

laboratório da instituição), preparação da lâmina, coloração e avaliação microscopia. Todas as placentas 

analisadas foram testadas positivas para COVID-19, 14/18 destas são provenientes de parto por cesárea e as 4 

restantes de parto normal. Foram submetidas a estudos histológicos e observados 16 achados: Edema e 

vasocongestão 4/18; Dismaturidade Vilosa 3/18; Deposito de fibrina perivilosa 16/18; Infarto visolisitário 

8/18; Fibrose vilositária 4/8; Membrana amniótica com edema e vasocongestão 11/18; Cordão umbilical com 

vasocongestão 9/18; Corioamniontite 4/18; Trombose vascular 1/18; Fibrose estromal 5/18; Infartos antigos 

com áreas de calcificação 1/18; infiltrado linfocitário em decídua e vilosidades 1/18; Macrófagos de Hofbauer 

1/18; Nós sinciciais 9/18; Edema visolitário 2/18; Calcificação distrófica 1/18. Os dados obtidos corroboram 

com os achados descritos na literatura; entretanto, ainda não é possível estabelecer associação entre as variáveis 

devido ao tamanho amostral. O projeto está em andamento e após a coleta e análise dos grupos previstos, serão 

realizadas inferências estatísticas. 
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Abstract:  

Neurological disorders can result from infection with multiple different pathogens. Among the possible 

etiologies, viral infections are the most prevalent. However, in a high proportion of cases, the diagnostic 

workup remains inconclusive, and the etiological agent is not identified. Therefore, the aim of this study was 

to search for potential etiologies in patients with neurological disorders associated with suspected viral 

infections. A descriptive, observational cross-sectional study was performed. Cerebrospinal fluid (CSF) 

samples from 112 patients with suspected viral infections were collected from the Hospital Central, Instituto 

de Prevision Social (IPS) of Paraguay (May 2019 to March 2021). Patients were classified based on the clinical 

diagnosis on admission and were distributed in two groups. The first group included 91 patients: under 

suspicion of meningitis (17), encephalitis (39), meningoencephalitis (10), convulsive syndrome (9), altered 

mental status (10), febrile syndrome (4) and dengue with alarm signs (DWAS) (2). The second group included 

21 patients that were suspected cases of Guillain-Barre syndrome (16), optic neuritis (3) and myelitis (2). We 

had access to complete clinical data of 70 patients (61 in the first group and 9 in the second group). The most 

common symptoms were fever (72%), headache (62%) and vomiting (52%) in the first group, and paralysis of 

the lower limbs (56%) and myalgia (33%) in the second. All CSF samples were analyzed by real-time RT-

PCR for the detection of arboviruses including: Zika, chikungunya, dengue, West Nile, Venezuelan Equine 

Encephalitis and Saint Louis Encephalitis. In addition, using a multiplex rRT-PCR (Neuro 9, Fast Track 

Diagnostics) samples were analyzed for 11 other viral agents: human adenovirus (HAdV), human 

cytomegalovirus (HCMV), Epstein-Barr virus (EBV), herpes simplex virus 1 and 2 (HSV-1, HSV-2), varicella 

zoster virus (VZV), enterovirus (EV), human parechovirus (HPeV), human herpesvirus 6 and 7 (HHV-6 and 

HHV-7) and human parvovirus B19. Viral genome was detected in 15 samples (13%), of which 5 (33%) were 

HAdV, 3 (20%) EV, 1 (7%) HSV-2, 4 (26%) EBV, 1 (7%) VZV and 1 (7%) parvovirus B19. No arbovirus 

were detected in the analyzed samples. In conclusion, this data shows the difficulty of identifying possible 

etiological agents associated with neurological disorders. A limitation of the study was the difficult access to 

clinical data of our targeted population. Nonetheless, we were able to provide knowledge on the possible viral 

agents causing neurological disorders. There is a lack of studies focused on the search for arboviruses in 

patients with neurological diseases in Paraguay. Hence, we reinforce the importance of conducting sustained 

surveillance of these viruses in order to detect possible outbreaks and to provide appropriate clinical care. 
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Abstract:  

Beyond the respiratory syndrome, patients with COVID-19 may experience cardiac complications, including 

viral myocarditis and arrhythmias, due to mechanisms poorly characterized. Here we histologically analyzed 

the heart tissue of patients who died from severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

infection, presenting myocarditis, inflammatory infiltrate of lymphoid and myeloid cells. Hence, we conducted 

an integrative analysis of publicly available RNAseq data sets (GSE150392, GSE151879, GSE156754 e 

GSE162736) of SARS-CoV-2-infected cardiomyocytes (CM). We analyzed 42 transcriptomes of 

cardiomyocytes (including primary human cardiomyocytes, iPSC-CMs, or hESC-CMs) infected with SARS-

CoV-2 compared to 36 uninfected control samples. We aimed to characterize the interactome of messenger 

RNA (mRNA) and microRNAs, a class of small noncoding RNAs that post-transcriptionally regulate gene 

expression that have therapeutic potential in several pathologies. While up-regulated differentially expressed 

genes (DEGs) across these studies enriched immune response (e.g., T cell activation, cytokine production, and 

regulation of hematopoiesis), the down-regulated DEGs enriched metabolic dysregulation and muscular 

system. Using the MiRTarBase tool, we identified a network of 331 potential microRNAs associated with 601 

common DEGs among the data sets. Besides microRNAs related to genes encoding proteins of the extracellular 

matrix and coagulation, we found microRNAs linked to immune response genes, such as the miR-155-5p, a 

well-known modulator of the inflammatory response and interferon type I signaling pathway. Moreover, we 

identified microRNA modulators of genes involved in cardiac muscle contraction, such as miR-29a-3p, miR-

29b-3p, and miR-146b-3p. Hence, our study suggests new potential microRNA-mRNA molecular networks 

and pathways involved in inflammatory state of SARS-CoV-2 infection of cardiomyocytes. 
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Abstract:  

The SARS-CoV-2 emerged in December 2019 in Wuhan, China, rapidly spreading around the world, and 

becoming an unprecedented public health threat. The main objective of this study was to determine the 

prevalence of SARS-CoV-2 in Itabuna and Ilhéus, Bahia, Brazil. We also described the circulating variants, 

the presence of the Influenza virus, and the clinical profile of individuals with a detectable SARS-CoV-2 RNA. 

An observational, analytical, cross-sectional study was carried out during from September to December 2021. 

The study was approved by the CEP/UESC (CAAE: 38627420.3.0000.5526). Nasopharyngeal swab samples 

were collected from 261 individuals, 104 asymptomatic and 157 presenting flu-like symptoms. Viral RNA was 

isolated by an automated method and RT-qPCR was performed for molecular detection of SARS-CoV-2 RNA, 

according to the manufacturer's instructions. Viral variants were also detected by RT-qPCR, as well as 

Influenza A and B. No SARS-CoV-2 RNA was detected in asymptomatic patients. However, 23% (36/157) of 

symptomatic patients tested positive for SARS-CoV-2 RNA. Regarding symptoms, cough was reported in 

36% of individuals, while fever in 27%. The majority of individuals (54.4%) reported persistent symptoms 

such loss of smell (anosmia), myalgia, and headache, a month after the infection. All positive samples for 

SARS-CoV-2 RNA were characterized as the Delta variant. In addition, all symptomatic individuals tested for 

Influenza A and B had negative results. We concluded that the prevalence of SARS-CoV-2 RNA was 23% in 

individuals with flu-like symptoms during the period evaluated. Our results suggest that other respiratory 

viruses could be circulating in the region. Another important point is that more than half of individuals that 

tested positive for SARS-CoV-2 RNA reported persistent symptoms. Considering that the persistence of 

symptoms can affect the quality of life of individuals, further studies are needed in order to better characterize 

the frequencies and the burden of different symptoms. 
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Abstract:  

Billing's reservoir in Atlantic Forest, is a source that supplies the metropolitan region of São Paulo (São Paulo 

State, Brazil) and harbors hundreds of families, a riverside population living around the dam with poor 

infrastructure and sanitary conditions. It is known urbanization process is directly linked to the spatial 

dissemination of arboviruses, mostly those transmitted by Aedes aegypti, such as dengue virus (DENV), zika 

virus (ZIKV) and chikungunya virus (CHIKV). The COVID19 crisis was followed by a decrease in search and 

offer of basic health services, in this scenario the possible worsening of health aspects in riverside communities 

were questioned. Therefore, our aim was to perform a seroepidemiological survey of DENV, ZIKV, and 

CHIKV in the local population of the Billings reservoir during the pandemic. In 2021, between the 18th and 

26th epidemiological weeks, samples were collected from 273 volunteers of riverside population (São Bernardo 

do Campo city). Indirect ELISA's were carried out for detection of IgM and IgG antibodies against DENV 1-

4, ZIKV, and CHIKV. For this purpose, commercial kits from EUROIMMUN were used, according to the 

manufacturer's instructions. For IgM tests, just 1 (0.37%) sample was DENV positive while another 2 (0.73%) 

were borderline. No serum sample reacted in ZIKV and CHIKV IgM tests. For IgG tests antibodies against 

DENV were found in 30 (10.99%) participants, while 2 (0.73%) were positive for ZIKV and 1 (0.37%) for 

CHIKV. Three (1.10%), 2 (0.73%) and 1 (0.37%) showed borderline results for DENV, ZIKV and CHIKV, 

respectively. Together, IgG anti-arbovirus was detected in 33 (12.08%) participants, being 1 of them positive 

for DENV and CHIKV simultaneously, while 2 were positive for DENV and ZIKV. During the COVID19 

pandemic a notification decrease of arboviruses cases was identified with 2,496 DENV cases in the 

metropolitan region of Sao Paulo in 2019, 350 cases in 2020 (starting of COVID-19 and containment measures 

in this population) and 1,027 cases notified in 2021. Corroborating this data, even being an endemic region for 

arborvirus what was confirmed by the positivity rate of 12.08% found for IgG, the positive IgM results (0.37%) 

indicate low incidence rate, suggesting low spreading of arboviruses which may be related to a real decrease 

of new cases due the COVID-19 pandemic. It is assumed that isolation measures implemented caused a spread 

control of vector-borne viruses, once the Aedes aegypti has a limited dispersion capacity by flight, we can 

hypothesize the virus dissemination was restricted with the lower circulation of infected people. In conclusion, 

it seems the COVID-19 pandemic positively influenced the fall of arboviruses incidence in the riverside 

population of the Billings reservoir. However, infections by DENV, ZIKV, and CHIKV are prevalent in these 

communities and the flexibility of restrictive measures can lead to the occurrence of new infections, what has 

already been observed in 2022, therefore combat actions are essential, despite the low incidence in this 

pandemic period.  
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Abstract:  

SARS-CoV-2 (Coronaviridae family, genus Betacoronavirus) infection, responsible for the COVID-19 

pandemic, has an incubation period from 3 to 7 days. Clinical manifestations include cough, fever, respiratory 

distress, fatigue, loss of smell and taste. Transmission occurs by contact with infected people, spreading 

through contact with hands, through droplets of saliva, objects, and contaminated surfaces. Importantly, 

patients were over 60 years have higher incidence of comorbidities related to the higher severity of the disease 

with consequently higher risk of death. Furthermore, due to immunosenescent is expected elderly people are 

more susceptible to SARS-CoV-2 infection. São Caetano do Sul city, showed in the period of this study a 

4.35% of prevalence (7050/161957) to SARS-CoV-2 infection and only health professionals were being 

vaccinated, without studies directed to higher risk elderly population even with the highest aging index of 

Brazil. In this context, knowing virus exposure by serological status can help to trace more specific strategies 

for improving policies and epidemiological surveillance to this population. Therefore, our aim was to 

investigate the prevalence of anti- S1-SARS-CoV-2 IgG antibodies in the elderly population of São Caetano 

do Sul, São Paulo, Brazil. Serum from 227 participants at the Universidade Sênior de São Caetano do Sul - 

UNIMAIS/USCS, with a mean age of 64±8 was collected in 2021 January. For the detection of anti-S1-SARS-

CoV-2 IgG antibodies, an indirect ELISA was performed using a commercial kit from EUROIMMUN. The 

results were analyzed according to the manufacturer's instructions, considering positive results with index ≥ 

1.1. Prevalence obtained in the cohort of this study was compared with the expected prevalence of COVID-19 

in the general population, based on data provided by the Epidemiological Bulletins of the Local 

Epidemiological Surveillance, using the Chi-square test with confidence interval of 95%. 14 out of 227 

individuals analyzed were positive for anti-S1-IgG, resulting in a seroprevalence of 6.17% (CI 95%: 3.41-

10.13%). Chi-square test results shows 1.79 (CI 95%: -0.64-5.74%) higher than the critical value of 3.84 

indicating no statistically significant difference between groups (p=0.18). It's important to note 24 individuals 

reported previous infection but just 7 showed positivity in this study, which may be related to the time between 

infection and sample collection. According to the local Epidemiological Bulletin, in the period of this study, 

there's low adherence to social isolation by the population of São Caetano do Sul, from 40% to 45%. Given 

that the prevalence got in this study isn't statically different from the general population, it is assumed the 

cohort of this study was exposed as well as the general population. Low adherence to social isolation with 

higher risk of infection, suggests in case of new viremic peaks, public policies and serum-epidemiological 

surveillance be directed to the elderly population. Further studies may also elucidate the effect of vaccination 

in this cohort on humoral and cellular response and effectiveness in containing SARS-CoV-2 spread. 

keywords: COVID-19 antibodies; SARS-CoV-2 ; Elderly population ; ;  

  



280 

 

ARBOVIRUS INFECTION IN A BRAZILIAN AMAZONIAN RIVERSIDE 

COMMUNITIES 
 

Rafaella Stéfany Oliveira da Silva 1; Leandro Ferreira Lopes Landeira 1; Raíssa Mirela dos Santos 

Cunha Costa 1; Liane de Jesus Ribeiro 2; Orlando da Costa Ferreira Junior 2; Patrícia Alvarez 3; 

Monica Barcelos Arruda 3; Rodrigo Medeiros de Souza 4; Shana Priscila Coutinho Barroso 1 
1. Instituto de Pesquisas Biomédicas, Hospital Naval Marcílio Dias. Laboratório de Biologia Molecular; 2. Universidade 

Federal do Rio de Janeiro. Laboratório de Virologia Molecular; 3. Fundação Oswaldo Cruz. Bio-Manguinhos; 4. 

Universidade Federal do Acre. Laboratório de Doenças Infecciosas na Amazônia Ocidental 

 

Abstract:  

Arboviruses are recognized as a public health problem, with numerous deaths throughout the world. The 

Amazon rainforest is the largest reservoir of arbovirus in the world. Epidemiological data from Acre show 

high rates of arbovirus infection. Therefore, monitoring the region is essential for the prevention and 

containment of the virus. This study aims to characterize arboviruses infections in amazonian riverside 

populations. Serum samples were collected from 165 individuals from the state of Acre, Brazil. The samples 

were screened for antibodies against Dengue (DENV), Zika (ZKV), Chikungunya (CHIKV) and Mayaro 

(MAYV) viruses, along with qPCR for diagnosis of infection. Serological analyses have been performed so 

far on 146 individuals of which 33% were male and 67% female (mean age of 37.1±3.5 years). We detected 

the presence of IgG-DENV (n=64), IgG-ZKV (n=13), IgG-CHIKV (n=18) and IgG-MAYV (n=19) antibody. 

Among the positive serologies for IgG-DENV, some cases presented positive results also for ZKV (8.2%) and 

CHIKV (6.8%). The IgM antibody tests for the remaining samples as well as qPCR analysis will be carried 

out to confirm the presence of active infections. Together, these data will provide an epidemiological overview 

of arbovirus infections in our study population. 
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Abstract:  

Brazil faced one of the worst worldwide scenarios of Covid-19, placing South America at the epicenter of the 

SARS-CoV-2 epidemic. As a part of global efforts, Brazil integrated networking groups resulting in 160,661 

complete genomes in the database (until 19th July 2022). These data describe in detail the progression of the 

epidemic in the country. Since the beginning of the epidemic, sustained lineages are replaced over time, 

reinforcing the importance of genomic monitoring. The omicron variant is exceptional for carrying over 30 

mutations in the Spike glycoprotein and also has a cluster of three mutations adjacent to the S1/S2 furin 

cleavage site associated to enhance the transmissibility. Our study aims to analyze the metadata of 53,335 

genomes available in Gisaid until 19th July 2022, identifying the genomic profile of Omicron among Brazilian 

states. Omicron was responsible for a major wave of cases between January and March, mostly related to BA.1 

and BA.2 lineages, followed by a new wave of lower magnitude started in April, which was related to BA.5 

and other Omicron sublineages. Genotypic and phenotypic data suggest that it has the capacity for substantial 

evasion of neutralizing antibody responses. Previous data available on GISAID, demonstrate 86,3% of 

sequences in Brazil from Omicron. Our preliminary results show the prevalence of sequences from São Paulo 

(35,9%) where about 94,2% of the population were vaccinated with two doses and a boost. Following São 

Paulo, we observed Santa Catarina (12,%), Rio de Janeiro (8,7%), Paraná (5,7%), Bahia (5,7%), and Ceará 

(4,9%) comprising the states that generate more sequences. During the period of metadata analysis, São Paulo 

exhibits the circulation of 27 sublineages of Omicron, corroborating the high number of cases among the 

population. We reinforce the importance of vaccination to reduce the severity of Covid-19, but evidence of the 

circulation of new variants in the vaccinated population. 
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Abstract:  

The current pandemic is caused by the etiological agent called Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2), responsible for causing the Coronavirus disease 2019 (Covid-19) and defined 

by the A World Health Organization in 2020, made the world face economic, social and public health impacts, 

in addition, it led to a technological and scientific race to deal with the worsening of the disease. In terms of 

immunological studies, the verification of the production of neutralizing antibodies (NAb) and the analysis of 

the role of T cells in the cellular response have been allies in the process of understanding the immunological 

mechanism in SARS-CoV-2 infection. Thus, the present study aims to analyze and report the detection of the 

cellular response mediated by the interferon found in vaccinated persons. Serum and plasma samples were 

collected from 81 adult volunteers residing in the city of São Paulo who were vaccinated with one/two or three 

doses of the COVID-19 vaccine between December/2021 and June/2022. Participants were divided into two 

groups: volunteers with a positive history (n=35) of COVID-19 and volunteers with a negative history (n=46) 

of COVID-19. Lateral flow assays (LFIAs) based on immunofluorescence technology (ECO F COVI-FERON, 

ECO Diagnóstica) were performed to assess the cellular response by quantifying the levels of interferon-

gamma (INF-?) released by antigen-specific T cells. We also tested the virus neutralization test (VNT) based 

on the cytopathic effect (CPE). In the COVID-19 positive group containing hybrid immunized volunteers 

(n=35) who received one/two doses (n=9) and three doses (n=26) of vaccines, and another group negative for 

COVID-19 (n=46), also with one/two (n=16) and three doses (n=30) immunized who by molecular and 

serological tests were not exposed to SARS-CoV-2, both before and during immunization, 81.48% were 

reactive, 16.05% were non-reactive and 2.47% were indeterminate. The reactivity of the cellular response as 

a function of the type of immunizer and the number of doses received was more expressive in volunteers 

vaccinated with three doses, regardless of the vaccination schedule that they were submitted and the group. 

The reactivity in the negative group was 90% and in the positive group, it was 84.62% for those vaccinated 

with three doses. The correlation with NAb also showed higher titers at the three doses, regardless of the 

variant to which the sample was submitted and the group to which it belonged. It is noteworthy that the positive 

group naturally presented higher titles when compared to the second. ECO F COVI-FERON cellular response 

proved to be a promising immunoassay, regarding its performance, the verification of the cellular response, as 

well as secondarily contributed to verifying the efficiency of the vaccine schedules administered in the country. 

keywords: SARS-CoV-2; T-cell; Interferon-gamma; ;  

Acknowledgement  

We thank the company Eco-Diagnóstica for the donations of the KITs for this study realization. We 

would also like to thank all the volunteers who gave their time and blood for this work. 
 



283 

 

-ACTIVATED MACROPHAGE CONTROLS CHIKV AND MAYV SKELETAL MUSCLE 

REPLICATION AND PRESERVES INFECTED FIBER STRUCTURE IN CO-CULTURE 

CELL MODEL- 
 

Renan Julio Mourão Ramos 1 
1Bolsista. Cidade Universitária - Ilha do Fundão . Universidade Federal do Rio de Janeiro 

 

Abstract:  

Chikungunya (CHIKV) and Mayaro (MAYV) are both viruses associated with an acute febrile disease 

followed by chronic, debilitating arthritis and myalgia that can persist for months or even years after the onset 

of symptoms. Studies conducted in mice models and in muscle cell cultures demonstrated that arthritogenic 

alphavirus efficiently replicates in skeletal muscle, inducing inflammatory infiltrate, mainly of macrophages, 

and intense tissue destruction. Thus, elucidate macrophages involvement in muscle injury and repair processes 

may contribute to decipher the mechanism involved in long- term myositis. Here we stablished a muscle and 

macrophage co-culture cell model to investigate the direct impact of macrophages in the progression of MAYV 

and CHIKV skeletal muscle infection. For this purpose, we first isolated resident peritoneal macrophages from 

8week-old wild-type (WT) mice, and tested its susceptibility to MAYV and CHIKV infection using a MOI of 

1 for each virus. We quantified virus release by plaque assay and did not observed an increase of viral load 

after macrophages infection with CHIKV and MAYV. . However, despite absence of significant viral 

replication, we observed an increase in the number of macrophages with activated morphology after infection. 

Interestingly, macrophages exposed to MAYV showed higher number of activated cells to those exposed to 

CHIKV (48% x 16%, respectively), indicating a possible difference in activation profile. To set up the co-

culture model, we use mature fibers C2C12 and infected them using an MOI of 1. We then conditioned or 

infected cells to the direct contact of uninfected peritoneal macrophages (1:5). to observe the cellular 

interaction between infected muscle tissue and macrophages. The viral titer of the co-culture supernatant was 

determined per PFU/mL. Muscle cell morphology was assessed by using fluorescence microscopy analysis 

after labeling of muscle proteins (desmin and myosin heavy chain - MF20) TThe temporal quantification of 

virus released at culture by plaque assay showed a restriction of viral replication in the presence of 

macrophages. In addition, we observed that macrophages in co-culture promotes a preservation of the muscle 

fiber structure. However, co-culture performed indirectly through transwell did not reproduce the restrictive 

and conservative effect on fibers, indicating that this effect requires cell-to- cell interaction. These data 

demonstrate a protective role of the macrophage in cell death induced by MAYV and CHIKV infection. 
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Abstract:  

Coronavirus disease (COVID-19) has affected more than six hundred million people causing more than six 

million deaths. In January 2021, the Brazilian immunization program started vaccination against SARS-CoV-

2 with the aim to control COVID-19 severe cases. It began at a moment when the country was facing the 

emergence and spread of the VOC Gamma (P.1/P.1. *). As expected, SARS-CoV-2 cases were reported 

following vaccination in Brazil. The objective of this study was to evaluate a series of cases who reported a 

previous complete vaccine course and to observe the clinical outcome, to describe viral genomic features of 

these cases, including intra-host minor variants. Samples from SARS-CoV-2 infection cases post-vaccine were 

collected throughout the country. We considered a vaccinated patient, someone who had taken two doses of 

vaccine with at least 15 days interval between the last dose and the date of the onset of symptoms or collection 

date. All viruses had the whole genome sequenced and using the ViralFlow we assembled the genomes and 

observed the presence of intra-host minor variants. 539 post vaccination SARS-CoV-2 cases were recovered 

from 8 different Brazilian states (Alagoas, Amapá, Espírito Santo, Paraná, Pernambuco, Rio de Janeiro, Rio 

Grande do Sul e Santa Catarina). The median age of the post-vaccination infected population was 51 (ranging 

15 to 98) years-old (y.o). The vaccines administered were AstraZeneca (n = 239), CoronaVac (n = 223), 

Janssen (n = 9), Pfizer (n = 68), with 83 individuals having received a booster dose of Pfizer. The interval 

between the last dose and the onset of symptoms was 141 days (ranging 16 to 331 days). In most cases, 77,6% 

(n = 418) patients recovered well, 15,6% (n = 86) were hospitalized and 6,4% (n = 35) died. It is important to 

consider that hospitalized cases and death may be associated with other factors such as comorbidities and 

complications. The lineages that affected these individuals were Delta (n = 167), Gamma (n = 9) and Omicron 

(n = 363). Up to 127 (79%, 127/163 analyzed) genomes presented minor variants. The selective pressure of 

immune system may contribute to the emergence of the intra-host diversity found in this study. In summary, 

vaccination is a great strategy to reduce severe cases. Monitoring infections post vaccination is interesting to 

observe strains that can escape from host immune system. Additionally, phenotypic assays and viral 

neutralization using sera from convalescent and vaccinated are important to monitor new variant. 
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Abstract:  

Introduction: The innate immune system is the first barrier against viral infection, stimulating the production 

of inflammatory factors, such as cytokines and antibodies. In activation of the immune system in SARS-CoV-

2 infection, mucosal responses are mediated by multiple cytokines. This response can be deregulated, causing 

a "cytokine storm" in severe cases of COVID-19. Interleukin 6 (IL-6) is a pro-inflammatory factor, which 

elevated levels in sera / plasma could indicate exacerbation in the immune response. As SARS-CoV-2 infects 

cells in the respiratory tract, as well as oral mucosa (i.e., salivary glands), excretion of those factors occurs. 

Thus, saliva can be used as a specimen to measure immune-inflammatory factors. Hence, we aimed to detect 

IL-6 levels in saliva in COVID-19 patients (mild, moderate, and severe cases). Methods: Saliva samples from 

patients attending a tertiary hospital with suspected COVID-19 were collected using a pad device Salivette 

(Sarstedt GmbH). All demographic data of patients were obtained by chart review. Detection of IL-6 was done 

using manual protocol in SuperFlex™ Automated Chemiluminescence Analyzer (PerkinElmer). All statistical 

analyses were done with GraphPad Prism 9.0.1 (GraphPad Software Inc.). Results: A total of 81 saliva samples 

were collect from three different groups presenting COVID-19 symptoms - mild (N=24), moderate (N=28), 

and severe (N=29). IL-6 in saliva were found in 79.2% and 79.3% in patient from mild and severe diseases, 

respectively. Patients presenting moderate symptoms has 64.3% IL-6 detection. The cytokine level (IL-6) 

observed were between 1.51 and >5000 pg/ml (above the limit of detection), with a median value of 103.4 

pg/ml. Statistical analyses among the mild/moderate group together were compared to severe disease group 

the p value was 0.0296. It was also observed a statistical difference (p=0.0286) between groups by age (<60 

vs >60 years) of patients attending the emergency department with mild presentation of COVID-19. 

Conclusion: These results give us perspective for future cross-sectional and longitudinal studies, with an 

analysis of cytokine panel, to access of the diseases profile. It also demonstrates the possibility of using saliva 

as a sample for cytokine detection and evaluation in COVID-19 patients for immune-inflammatory profiling. 

In addition, an alteration in IL-6 levels was demonstrated in patients over 60 years of age, even with mild 

disease and an alteration in severe patients. Funding information: Sao Paulo Research Foundation (FAPESP) 

according to grant number 2021/07490?0; by Pro-Reitoria de Pesquisa da Universidade de Sao Paulo according 

to grant number 2021.1.10424.1.9  
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Abstract:  

Rotavirus species A (RVA) are a major cause of severe diarrhea in children worldwide. The usual RVA strains, 

added to the circulation of emerging and unusual genotypes have generated a new epidemiological scenario in 

the world. Due to the different mechanisms of evolution such as reassortment and point mutations, unusual 

and zoonotic RVA genotypes have emerged in several countries with a potential for vaccines escape, which 

could be associated with more severe cases of acute gastroenteritis (AGE), often affecting susceptible children. 

Brazil implemented the Rotarix™ vaccine in the National Immunization Program in 2006, which led to a 

significant reduction of diarrhea-associated mortality and hospitalization. However, despite the success of the 

vaccination in the world, vaccines can place selective pressure on circulating RVA types or lead to the selection 

of new genotypes. During the latest RVA surveillance study performed by our group in Brazil between the 

years 2018 - 2019, it was identified two unusual genotypes: RVA/Human-wt/BRA/LVCA/2019/G12P[6] and 

RVA/Human-wt/BRA/LVCA/2019/G6P[8]. These strains were detected in six stool specimens collected in 

newborn and children hospitalized for AGE in the Northeast and South regions of Brazil in 2019. Based on 

the full genotype constellation, the strains displayed a DS-1-like genetic backbone and were assigned as: G12-

P[6]/ G6-P[8]-I2-R2-C2-M2-A2-N2-T2-E2-H2. To our knowledge, our study describes the first identification 

of G6P[8] pure genogroup 2 backbone (DS-1-like). Nucleotide sequence analysis of VP7 and VP4 genes 

revealed that all G12 Brazilian strains clustered into sub-lineage IIIB mostly associated with P[6] lineages I. 

Also, our G6 lineages I strains were grouped closely related to the G6 genotypes of Belgium, Germany and 

Tunisia, bound with P[8] lineages III. The comparative sequence analysis of our strains with Rotarix™ and 

Rotateq™ vaccine strains revealed various amino acid substitutions in most exposed epitope of VP7 and VP4 

proteins, especially at the antibody neutralization sites. For the VP7 neutralizing epitopes, we observed amino 

acid substitutions at positions K238N, M217T, N94T, V87T, A242E and Q148L for G12P[6] and G6P[8] with 

respect to Rotarix™ and Rotateq™. These substitutions resulted in changes in polarity and charge which could 

generate a potential for N-linked glycosylation. For VP4, the amino acid substitutions were observed at 

positions N113D,S125N, N135D and S131R for our G6P[8] compared to Rotarix P[8] strain, that resulted in 

a change in polarity, which could also play a role in escape of vaccine elicited immunity. Continuous 

monitoring of RVA genotypes is recommended to evaluate the long-term impact of massive vaccination in the 

dynamic nature of RVA evolution. 
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Abstract:  

INTRODUCTION: As expected, the greater number of patients infected by SARS-CoV2, increases the 

possibility of mutation. New lineages arise from mutations, and genomic surveillance is an important tool to 

identify the emergence of new lineages and variants of interest and concern. OBJECTIVE: To assess the 

prevalence of the main variants of SARS-CoV2 in samples from patients with Covid-19 in the State of Acre 

in 2 years, with the information obtained from the GISAID Platform. MATERIALS AND METHODS: This 

is a descriptive observational study of SARS-CoV2 variants in patients from Acre from March 2020 to March 

2022. These samples from LACEN-Acre and Charles Merieux Infectious Center were sequenced by 

sequencing method of Illumina® platform by collaborators LNCC, IEC, FIOCRUZ-RJ and LACEN-Acre. The 

vast majority of samples were from patients diagnosed in the capital, Rio Branco (66%). Microsoft Office 

Excel software was used for laboratory and epidemiological data analysis. The data generated by sequencing 

were submitted to Genome Detective platform for alignment and phylogenetic attribution, while Pangolin 

platform was used for lineage identification. RESULTS: The prevalence study of SARS-CoV2 variants in the 

State of Acre was based on samples that are inserted in the Gisaid platform. The 1,219 samples were analyzed 

among more than 100,000 global diagnoses of COVID-19 performed in 2 years of the pandemic. In our 

analysis, the main sequenced variant was omicron (43%), followed by gamma (18%) primarily described in 

the neighboring state of Amazonas and Delta variant (8%). The lambda and zeta variants together presented 

less than 1%. Other SARS-CoV2 strains accounted for 37%. No samples of the alpha (primarily described in 

the UK) or beta (described in South Africa) variants were found in this analysis. Lambda samples were found 

mainly in cities near the Peruvian border. In the temporal analysis of the study, 26% of samples are from the 

year 2020. 31% from 2021 and 43% from 2022. The year 2020 presents several SARS-CoV2 strains of interest 

and concern that need to be further studied. The main variants of 2021 were gamma and delta respectively. 

Almost all samples from 2022 were Omicron variant. CONCLUSION: The main SARS-CoV2 variants from 

the State of Acre found on the Gisaid platform are represented respectively by omicron, gamma, and delta. 

Lambda and zeta variants were found in lower prevalence, while alpha and beta variants were not recovered 

in the present study. 
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Abstract:  

INTRODUCTION: As expected, the greater number of patients infected by SARS-CoV-2, increases the 

possibility of emergence of new lineages. Genomic surveillance is an important tool to identify the emergence 

of new lineages and variants of interest (VOI) and concern (VOC) supporting the epidemiological surveillance 

in actions to control the pandemic. OBJECTIVE: To assess the prevalence of the SARS-CoV-2 lineages in 

samples from patients with COVID-19 in the State of Acre over 2-year period with genomes recovered in this 

study and additional genomic information from the EpiCoV database in GISAID. MATERIALS AND 

METHODS: This is a descriptive observational study of SARS-CoV-2 lineages in patients positive by real 

time RT-PCR from March 2020 to July 2022. These samples from LACEN-Acre and Charles Merieux 

Infectious Center were sequenced by the sequencing method of Illumina® platform by collaborators LNCC, 

IEC, FIOCRUZ-RJ and LACEN-Acre. The vast majority of samples were from patients diagnosed in the 

capital, Rio Branco (66%). The genomes were assembled by ViralFlow pipeline and consensus analyzed by 

Pangolin platform to assign the lineages. RESULTS: Up to 1,047 genomes were recovered from 147,000 cases 

of COVID-19 and more than 2000 deaths detected in 28 months of the pandemic in Acre. The median age of 

patients that had the viral genomes evaluated was 39 years-old (ranging 0-104) and 54% female. During the 

early pandemic phase (March to November 2020) 333 genomes (32%, 333/1047) were recovered and the main 

lineages were B.1.1.33, 64.5% (N = 215/333) and B.1.1.28, 32.5% (N = 109/333), observing the dominance 

of B.1.1.33 similar pattern observed in Rio de Janeiro. In the second phase (December 2020 to August 2021), 

220 genomes sequenced (21%, 220/1047) we observed the introduction of VOI Zeta, 2% (4/220) and VOC 

Gamma 76% (167/220). The vaccination in Acre State started in this stage. In third phase, (September 2021 to 

December 2021), 110 genomes (10.5%, 110/1047) were sequenced. Although Delta variant was predominant 

in this phase (99%), most of population already were vaccinated with at least one shot, maybe this is why the 

number of cases and deaths were lower in this stage. In the fourth phase (January 2022 to July 2022), 384 

genomes (36.5%, 384/1047) were sequenced, the VOC Omicron BA.1, 10.5%% was initially dominant 

followed by BA.1.1, 63% (242/384). CONCLUSION: Genomic Surveillance is a powerful tool to monitor the 

dynamics of SARS-CoV-2 variants worldwide, which allows a fast response to new challenges in an attempt 

to contain the infection. However, it is necessary to increase the representativeness of SARS-CoV-2 samples 

in Acre with more robust sequencing data. 
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Abstract:  

The Zika virus (ZIKV) is a mosquito-borne flavivirus belonging to the Flaviviridae family. The arrival of the 

virus in Brazil in 2015 drew attention due to its association with severe congenital complications, with 

abnormalities being observed in approximately 40% of children born to mothers infected during pregnancy. 

Additionally, this virus was also associated with Guillain-Barré Syndrome. Despite the decreasing in the 

number of cases, new occurrences are still recorded throughout Brazil. The symptoms associated with this 

disease are similar to other arboviruses that circulate in Brazil, such as Dengue. The genetic similarity of ZIKV 

with other members of the Flaviviridae family means that the serological tests available on the market have 

many limitations, especially regarding high cross-reactivity, highlighting the need for the development of new 

and accessible diagnostic tools. Therefore, the aim of this work was to generate a chimeric ZIKV protein for 

use in serological assays capable of differentiating Zika Fever from other Flavivirus' infections. For this, the 

ZIKV-2 chimeric protein, containing epitopes of the NS1 and prM viral proteins, was designed and its gene 

subcloned into pET21-A plasmid with the addition of a histidine tail. The epitopes chosen for this purpose had 

been previously described in the literature and presents low genetic similarity to other flaviviruses. The protein 

was produced in E. coli (DE-3) with IPTG induction at 37ºC for 3 hours. Further tests were performed to 

evaluate the solubility of the protein in different urea fractions. The protein was purified by affinity 

chromatography and analyzed by SDS-PAGE and Western blot with anti-histidine antibody. Protein 

antigenicity was confirmed by IgG indirect enzyme immunosorbent assay (ELISA) using a pool of ZIKV+ 

patients. Moreover, the standardization of the IgG ELISA assays was performed using sera from ZIKV+, 

DENV+ and ZIKV- and DENV- patients. Addition of tween 80 detergent to the wash solution and an additional 

washing step with a 6M urea solution after incubation with the serum were performed to decrease background 

reactivity. Our results showed that the purified protein is stable, free from major contaminants and was 

recognized by the anti-histidine antibody. The performance of ZIKV-2 in the ELISA assay employing the 

chimeric protein, showed sensitivity of 95% and specificity of 100%, in addition, it did not cross-react with 

Dengue-positive patients. Overall, the results show great potential for the development of a diagnostic test to 

detect ZIKV infections using the chimeric protein produced as an antigen. Financial Support: Capes, CNPq 

and Fapemig 
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Abstract:  

Background: In the current situation of the COVID-19 pandemic, the determination of neutralizing antibodies 

for SARS-CoV-2 is of great importance for evaluating possible protection against new infections, the immunity 

status of the population, and prognosis in case of infection. Seroneutralization with pseudovirus has been used 

as an accessible alternative for the evaluation of neutralizing antibodies and has shown good reliability. 

Methods: Neutralization assays were performed with HIV-1-S recombinant pseudovirus in sera samples from 

a longitudinal cohort of COVID-19 patients with mild to moderate symptoms that were posteriorly vaccinated 

with an inactivated SARS-CoV-2 vaccine. Pseudovirus NT50 was compared and correlated with PRNT NT50 

and indirect ELISA indexes within the time points of blood collection in the cohort. Results: Pseudovirus and 

PRNT had a very strong Pearson r correlation, r=0.9311 for all the samples, and r>0.7638 for the collection 

points. Pseudovirus and indirect ELISA association with all samples showed an indirect correlation, with a 

moderate association for anti-N, and S, and for anti-S1 there was a strong correlation. Taking all time points 

together, we observed a stronger association for anti-S and anti-S1, than for anti-N. The evaluation of the 

potency highlights the development of specific immunity during the progress of the infection, by shifting the 

affinity of the antibodies from anti-S to anti-S1. Conclusion: For the comparison of Pseudovirus with the 

different methodologies PRNT or indirect ELISA, it was observed that the time of infection promotes an 

impact on the correlation between the methodologies; the period of evaluation also displays a different pattern 

of distribution of the values, and the segregation for the period contributes to a better evaluation. The use of 

seroneutralization with pseudovirus is an important technique and associated with other methodologies allows 

an efficient evaluation of the anti-SARS-CoV2 immune response. 
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Abstract:  

Introduction: The pandemic caused by SARS-CoV-2 caused the death of more than 6 million people. The 

COVID-19 disease, among other characteristics, has a highly inflammatory profile, in most severe cases. The 

relatively high incidence and mortality from the disease in Brazil requires speed in the development of 

antivirals studies in against SARS-CoV-2. Natural products obtained from microalgae have been attracting the 

interest of the scientific community and the industry for their antibacterial, anti-inflammatory, antiviral and 

antifungal properties. Arthrospira platensis (Spirulina platensis) is a microalgae that has a high content of 

proteins (60-70%), especially phycocyanin, in addition to essential fatty acids, vitamins, phenols and 

carotenoids. In addition, Spirulina platensis has anti-inflammatory and antiviral action with promising results 

for the treatment of acute lung injury and inhibition of the SARS-CoV-2 pseudovirus among other viruses. In 

this way, it is possible that Spirulina also promotes the reduction of interstitial inflammatory damage and, 

consequently, of respiratory failure resulting from SARS-CoV-2 infection. Thus, this work aims to expand the 

study of Spirulina platensis biomass, to evaluate different extracts of the biomass in cytotoxicity assays and in 

vitro assays. Methods: Six different biomasses were used, including five commercial and one biomass 

produced in laboratory, with the following extractions: extraction in cold aqueous medium and extraction in 

hot aqueous medium. Then, cytotoxicity tests were performed with all extracts at different concentrations 

(0.25; 0.5; 1.0; 3.0; 6.0; 9.0 mg/ml). In vitro assays were performed using Vero CCL81 cells infected with 

SARS-CoV-2, followed by treatment with Spirulina extracts. Results: Extraction in cold aqueous medium 

showed high levels of phycocyanin. Cytotoxic tests demonstrate that the extracts are not toxic up to a 

concentration of 6.0mg/ml. Concentrations above 6.0mg/ml demonstrate toxicity. In in vitro assays, using Vero 

CCL81 cells infected with SARS-CoV-2 with viral load of M.O.I =1, treatment with Spirulinas extracts was 

initiated. The treatments were performed at 0.5 mg/ml, 3.0 mg/ml and 6.0 mg/ml. Six of the Spirulina extracts, 

in addition to inhibiting the viral cytopathic effect, stimulate cellular recovery.Financial support: Capes. 
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Abstract:  

Introduction: Enterovirus 71 (EV-71) belongs to the Picornaviridae family and is the main etiological agent 

of the hand, foot and mouth disease (HFMD), characterized by fever and rash with blisters on the hands, feet, 

buttocks and mouth. EV-71 infection may also be associated with more severe cases as encephalitis, aseptic 

meningitis and myocarditis, which could result in long-term sequelae and a high mortality rate, especially in 

children. There is no approved antiviral against EV-71, and therefore, the search for novel anti-EV-71 drugs 

is essential. What is more, proteins isolated from snake venoms were previously reported to possess antiviral 

activity against a range of viruses. Here we investigated the anti-EV-71 activity of the proteins T1 and T2 

isolated from Bothrops moojeni, and T3 and T4 isolated from Crotalus durissus terrificus. Materials and 

methods: Vero cells were treated with a serial dilution of each protein (1.2 to 150 µg/mL for T1, T2 and T3, 

and 0.4 to 50 µg/mL for T4) in the presence or absence of EV-71 at 100TCID50 for 72h. Cell viability was 

measured through an MTT assay. The inhibition of EV-71 replication was calculated using the following 

formula [(ODt)EV71 - (ODc)EV71] / [(Odc)cell - (Odc)EV71] ×100 (%), where (ODt)EV71 is the measured 

optical density of treatment on EV-71 infected cells; (ODc)EV71 is the optical density measured for untreated 

control EV-71 infected cells; and (Odc)cell is the measured optical density of uninfected control cells. Time 

of drug-addition was also performed to assess virucidal, pre-treatment and post-entry effects on the EV-71 

replicative cycle. Finally, cells were also challenged with increasing titters of EV-71, ranging from 1TCID50 

to 10,000TCID50, in the presence of the maximum non-cytotoxic concentration of proteins T1, T2, T3 and T4. 

Results: The proteins T1, T2, T3 and T4 possess selective index (ration between cytotoxicity and virus 

infectivity) of 67.4, 170.8, 120.4 and 12.5, respectively. Proteins T2 and T3 inhibited up to 99% of all steps of 

viral replication evaluated. T1 and T4 had modest inhibition, impairing one or two steps of EV-71 replicative 

cycle, where T1 impaired virucidal step (88%) and post-entry (99%), while T4 inhibited only post-entry stage 

(89%). Additionally, the challenge assay revealed that T2 and T3 inhibited high concentrations of EV-71, even 

at 1.000TCID50, with inhibitions of 84.2% for T2 and 75.3% at 100TCID50 for T3, respectively. The proteins 

T1 and T4 were demonstrated to be less effective in inhibiting high titters of EV-71. Conclusions: The obtained 

data demonstrate that the proteins isolated from the venom of snakes are potent inhibitors of EV-71 and could 

be used as scaffold molecules for the development of future novel antivirals.  
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Abstract:  

Chikungunya virus (CHIKV) is a major threat to global public health, and it is mainly transmitted between 

humans by Aedes aegypti and Ae. albopictus mosquitoes and that has caused explosive epidemics linked to 

acute, chronic, and severe clinical, including some neurological complications and fatal outcomes. In Brazil, 

where Ae. aegypti and Ae. albopictus are widely distributed, autochthonous cases of the Asian and the ECSA 

genotypes were first detected in December 2013 and September 2014, respectively. In this work, we report 

and contextualize the spatiotemporal dynamic of CHIKF in Brazil from 2013 to 2022 and combine genomic, 

epidemiological, and vector analyses to investigate CHIKF recurrence in some Brazilian states. In the period 

above, CHIKV caused seven epidemic waves across Brazil, affecting 59.5% (3,316 of 5,570) of the country's 

municipalities. To date, Ceará State in the northeast has been the most affected by CHIKV, with 81,274 cases 

during the two largest epidemic waves in 2016 and 2017, and the ongoing third wave in 2022. CHIKF cases 

were mainly distributed across seven large epidemic waves, which resulted in 24,097 to 44,604 confirmed 

cases annually. Northeast Brazil was the region most affected by CHIKF, with 63.5% (n = 160,909) of all 

reported cases between 2013 to 2022. Ceará State had the highest number of cases (n = 45,417) and an 

accumulated incidence of 501.4 cases per 100,000 inhabitants in this period. Then, we sequenced 61 CHIKV 

genomes from the recent outbreak in Ceará State collected from February to March 2022. Phylogenetic 

analysis revealed CHIKF recurrence in Ceará State in 2022 was associated with a new introduction of an 

East/Central/South African strain. In addition, we did not find previously described mutations associated with 

enhanced transmission potential for Ae. albopictus mosquitoes (e.g., E1-A226V and E1-T98A) in the CHIKV 

strains circulating in 2022. Lastly, CHIKV recurrence in Ceará, Tocantins, and Pernambuco States were 

limited to municipalities with little or no prior reported cases in the previous epidemic waves, suggesting 

spatial heterogeneity of CHIKF spread and population immunity may explain the recurrence pattern in the 

country. These findings more comprehensively describe CHIKV epidemics in Brazil and contribute to 

understanding CHIKF recurrence in urban settings. Overall, this information may help guide public health 

policy to mitigate and reduce the burden of urban arboviruses. 
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Abstract:  

The CoViD-19, caused by the SARS-CoV-2, can be considered one of the worst pandemics. The number of 

infected individuals exceeds 579 million, with 6.41 million deaths. Obesity is now also a pandemic condition 

and, in combination with CoVid-19, offers a great challenge for health services, as obese individuals are at 

greater risk of developing severe CoViD-19. The antiviral response is orchestrated by type I and III interferons 

(IFN) and the IFN-stimulated set of genes (ISG). Severe CoViD-19 is associated with reduced IFN I activity 

and exacerbated systemic inflammation. In this study we investigated nasal IFN I and III and ISG (OAS, 6-16, 

PKR) expression in hospitalized COViD-19 patients with obesity. Molecular and clinical data of patients with 

obesity (OB) were compared to eutrophic (EU) hospitalized ones. Forty-four patients were analyzed (18 EU 

and 26 OB). Patients in the EU group were older (75.6 ± 15.3 vs 59.7 ± 13.5 years old, EU vs OB, p=0.0009, 

non-pared Student's t test). Systemic arterial hypertension was the most present comorbidity in both groups. 

More than 42% of OB patients required non-invasive ventilatory (NIV) support vs 27% in the EU group. 

However, 38.8% of EU patients were intubated vs 15.4% in the OB group. Nasal expression of type I IFN, 

IFN-beta, was not different, comparing EU and OB patients, and there was no correlation between age and 

nasal IFN-beta expression. No association was observed between nutritional status and disease severity, need 

for NIV, death, and IFN-beta expression. Nasal OAS, 6-16 and PKR expression are currently being 

investigated to evaluate whether differences in the IFN I and III pathways contribute to CoViD-19 severity in 

individuals with obesity. 
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Abstract:  

The emergence of clinically relevant mutations in hepatitis B virus (HBV) genome has been a matter of great 

debate due to the possibility of escape from the host's immune system, potential to cause more severe 

progression to liver diseases and the emergence of treatment-resistant variants. Here we characterized 

circulating variants of HBV in Rondônia State, North region of Brazil. Serum samples of 62 chronic HBV 

carriers were subjected to PCR assays and clinical data collection. Mutations and genotypes were characterized 

through direct sequencing. The findings show the presence of subgenotypes A1 (54.83%, 34/62), D3 (16.13%, 

10/62), F2 (16.13%, 10/62), A2 (4.84%,3/62), D2 (3.23%, 2/62), D1 (1.61%, 1/62), D4 (1.61%, 1/62) and F4 

(1.61%, 1/62). Deletions in the pre-S2 region were found in 13.79% (8/58) of the samples, mutations in the S 

gene in 59.68% (37/62) and RT mutations in 48.39% (30/62). We found variable genotypic distribution in 

different locations and important mutations related to immune escape and drug resistance in Western 

Amazonia, contributing to genetic surveillance and providing important information to help control the 

disease. 
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Abstract:  

Visceral adiposity is a risk factor for severe COVID-19, and a link between adipose tissue infection and disease 

progression has been proposed. We found that SARS-CoV-2 infects human adipose tissue and co-localizes 

with adipocytes as detected by qPCR and immunofluorescence in samples collected in the autopsy of patients 

who died from COVID-19. The SARS-CoV-2 also undergoes productive infection in the primary culture of 

human adipocytes as shown by qPCR, immunofluorescence, and plaque assay. However, susceptibility to 

infection and the cellular response depends on the anatomical origin of the human cells (subcutaneous or 

visceral) and the viral lineage (ancient strain or gamma variant). Visceral fat cells express more ACE2 and are 

more susceptible to SARS-CoV-2 infection than their subcutaneous counterparts. The SARS-CoV-2 infection 

inhibits lipolysis in subcutaneous fat cells as detected by proteomics and confirmed by the reduction in ATGL 

and HSL phosphorylation levels by western blot. In visceral fat cells, the SARS-CoV-2 infection results in 

higher expression of pro-inflammatory cytokines. Viral load and cellular response are attenuated when visceral 

fat cells are infected with the SARS-CoV-2 gamma variant. A similar degree of cell death occurs 4-days after 

SARS-CoV-2 infection, regardless of the cell origin or viral lineage. Hence, SARS-CoV-2 infects human fat 

cells, replicating and altering cell function and viability in a depot- and viral lineage-dependent fashion. 
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Abstract:  

The emergence and fixation of mutations in the SARS-CoV-2 genome, especially in variants of concern 

(VOC), demonstrates that new strains have a high chance of continuing to emerge due to the selective pressure 

on virus strains. With the circulation of different variants in the same place and at the same time, coinfections 

become possible, potentially leading to the emergence and rise of new variants through viral recombination. 

Recombination events have been described in the Coronaviridae family and have an important role in the 

evolution and adaptation of viruses. The most used technique for the identification of variants today is Next 

Generation Sequencing (NGS). The NGS has been used as a tool for genomic surveillance, which, in turn, is 

extremely important for the detection of emerging variants and for knowledge about the current pandemic. 

Despite this, recombination events are difficult to detect by the NGS, mainly due to the high similarity between 

the sequence of the recombinant with their ancestors. In the present work, through bioinformatics tools 

associated with manual curation, it was possible to detect and characterize a new circulating recombinant in 

Brazil. Sequences submitted to the EpiCoV database at GISAID that failed to be identified by Pangolin 

(pangolin_version 4.0.6) were observed and collected in Brazilian samples from March/2022 to July/2022. 

Through molecular characterization, a specific genetic signature of both the BA.1 and BA.2 sublineages of the 

Omicron variant was identified. Up to position 6512, the sequences showed a genetic signature characteristic 

of the BA.1.1 sublineage, including the deletion at position 6512 while after position 8392, the genetic 

signature is similar to the BA.2.23 sublineage. The likely point of recombination can be found between 

positions 6512 and 8395. On June 14, 2022, this new cluster was renamed XAG. Currently, the XAG is the 

SARS-CoV-2 recombinant with the highest number of sequences detected in Brazil, also being detected in 21 

other countries. As of August 8, 2022, 345 XAG sequences have been submitted to GISAID. Three distinct 

phylogenetic trees were reconstructed: I - Using the complete genome of XAG genome, other available 

recombinant lineages, and parental BA.1 and BA.2 lineages; II - Using two fragments of the XAG recombinant 

genome splitted at the likely breaking point. In the complete genome analysis of XAG, it is possible to verify 

that it is a new cluster, both regarding the recombinants of Omicron BA.1/BA.2 and XF (Delta/Omicron BA.1. 

From a phylogenetic tree reconstructed by Maximum-Likelihood, we observed the proximity of the BA.1/BA.1 

branches. with the BA.1.* portion of the XAG sequence and similar proximity was observed between the 

BA.2/BA.2.23 branches with the BA.2.* portion of the XAG sequence. In conclusion, it was possible to 

identify a new SARS-CoV-2 recombinant, named XAG, using bioinformatics tools associated with manual 

analyses. In addition, we observed new signatures found in XAG that had not been previously described in 

any circulating recombinant, which demonstrates the importance of genomic surveillance in the identification, 

detection, and understanding of a virus that is causing a nearly three-year ongoing pandemic. 
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Abstract:  

Discovered as a contaminant of adenovirus (AdV) stocks in the 1960s, adeno-associated virus (AAV) is a 

member of the family Parvoviridae. AAV differs from most other viruses as it requires the simultaneous 

presence of a helper virus for an active infection. The most visible and popular application of AAV is in gene 

therapy. Nevertheless, despite AAV being endemic in the human population (35%-80%), little is known about 

the natural infection by this virus. This study has the objective to review the scientific literature about AAV 

infection in humans, providing an overview of the impact of AAV infection in human health. Few articles 

(n=28) on this subject were found and grouped into three major research topics: i) AAV infection and cervical 

cancer (n=11); ii) AAV infection and reproductive system disorders (n=13); and iii) AAV infection and liver 

cancer (n=4). Conflicting results have been obtained in the association of AAV infection with the occurrence 

of reproductive system disorders (46% showing a positive relation and 38% a negative relation). On the other 

hand, only 45% of the articles found a significant association between AAV infection and a protective role in 

HPV-related cervical carcinogenesis. Noteworthy, recent reports have identified AAV insertional mutagenesis 

as a novel risk factor for the development of hepatocellular carcinoma. This latest finding raises concern 

regarding the widespread usage of AAV vector in liver-targeted gene therapy. The present study is the first to 

provide an overview of the impact of AAV infection in human health, presenting data that challenge the notion 

of AAV as a nonpathogenic virus.  
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Abstract:  

COVID-19 vaccines have had an important impact on reducing the number of cases, hospitalizations, and 

deaths worldwide. However, it has been shown that neutralizing antibody responses and vaccine effectiveness 

would vary due to, e.g. vaccine technology and/or individual immune response. Antibody titers has been shown 

to decrease with time post vaccination and are negatively impacted by emerging variants. In an effort to combat 

waning antibody responses and the emergence of new variants, sequential doses of vaccines (''boosters'') has 

been approved for individuals vaccinated >4 months ago and has been shown to be very effective at inducing 

high neutralizing antibody titers. Thus, in October 2021, the Brazilian government adopted the administration 

of a booster dose of COVID-19 vaccines, at that time limited to priority groups such as health workers. In this 

context, the aim of this study is to evaluate the impact of a booster dose in health workers serving at the 

Municipal Health Department of Belo Horizonte city, previously submitted to the complete vaccination 

scheme. Serum samples were collected before the application of the booster dose and also after 30, 90, and 

>120 days. The previous exposure to SARS-CoV-2 was determined based on volunteer self-report, a 

commercial anti-RBD and the results recorded in the epidemiological database e-SUS VE. The title of anti-

SARS-CoV-2 antibodies were determined by using a commercial anti-Spike competitive ELISA. Therefore, 

the greater the title of anti-SARS-CoV-2, the greater the inhibition percentage of RBD/host anti-RBD 

interaction. The results demonstrate that, before the application of the booster dose, individuals showed a 

dispersed inhibition percentage, ranging from 1.9% to 99.5%, with a median of 50.2%. After 30 days after the 

administration of the booster dose, the inhibition percentage of all participants were almost top flattened, 

displaying a median of 96%. After 90 and 120 days, some slight but significant reduction in inhibition 

percentage was observed to 91.2% and 85.7%, respectively. Despite the decline when compared to 30 days, 

the inhibition index remained statistically significantly higher than pre-booster data. Still, the results indicate 

that, before the booster dose, those individuals who reported SARS-CoV-2 infection had a higher inhibition 

percentage (78.7%) when compared to individuals without a history of previous infection (41.6%). 

Nonetheless, this difference disappears after the booster dose. Serum from a few workers who did not adhere 

to the booster dose was also analyzed in this study. It was observed that individuals which didn't receive any 

vaccine booster exhibited, after >120 days after completing the vaccination scheme, an inhibition percentage 

reduction from 85.1% to 76.5%. Accordingly, the presented data indicate that the booster dose is an effective 

strategy for inducing/maintaining high levels of anti-SARS-CoV-2 antibodies. Furthermore, as the serological 

response is not the only immunological aspect stimulated by vaccination and cellular immunity associated with 

clinical data is necessary to successfully determine the efficacy of a vaccine, the results obtained with the 

commercial kit will be further validated by PRNT approach. 
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Abstract:  

Zika virus (ZIKV) is an arbovirus belonging to Flaviviridae family. For decades, infections caused by the Zika 

virus (ZIKV) were neglected because of their usual mild symptoms and limited number of cases. In recent 

years, however, the rapid spread of ZIKV and association with microcephaly and other severe neurological 

complications, including Guillain-Barré Syndrome (GBS) and Congenital Zika Syndrome (CZS) have turned 

the virus into an emerging public health problem of global concern, for which no vaccine is currently available. 

Among many new approaches with great potential for use in the development of efficient vaccines, 

nanotechnology has gained prominence, especially gold nanoparticles, for their unique optical and chemical 

properties that allow their binding to organic molecules, such as proteins, and their use as vaccine carriers. In 

the present work, we show the heterologous expression and purification of the Zika virus envelope protein 

(ZIKV-E), followed by the functionalization of commercial gold nanorods (GNR) with the produced protein 

and the characterization of the experimental vaccine. We evaluated cellular and humoral immune responses 

generated after immunization of BALB/c mice with the produced protein and with the protein-bound GNRs, 

each combined with the adjuvants monophosphoryl lipid A (LPS analog) and 7DW8- 5 (α-GalCer analogue) 

and also with alum. The recombinant protein was produced in E. coli BL21 and purified. The purified protein 

was recognized by Anti-His and Panflavi 4G2 antibodies in western-blot assays. Subsequently, GNRs were 

functionalized with the recombinant protein characterized by UV/Vis spectroscopy, evaluation of the zeta 

potential, evaluation of the hydrodynamic radius and by fluorometry, all confirming the binding of the protein 

to the surface of the GNRs. Upon mice immunization with the experimental vaccines, high levels of anti-ZIKV 

neutralizing antibodies were detected. Besides that, the experimental vaccines were able to induce the 

important cell responses with polyfunctional activity and secretion of important cytokines in a context of viral 

infection. We observed an increase in IFN-γ secreted by specific CD4+ and CD8+ lymphocytes in the group 

immunized with the complete experimental vaccine, in addition, we evaluated the presence of the CD127 

marker, in populations with the effector (CD44+) and central (CD44+ CD62L+) memory phenotype. Together, 

our results are significant, and the immunogen promising for further trials. The next steps of this work include 

evaluating the protection of this experimental vaccine in the face of a challenge with ZIKV. 
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Abstract:  

SARS-CoV-2 pandemic has already killed over 6.4 million people worldwide, mainly as a consequence of 

pulmonary infection, although the virus can reach several extrapulmonary tissues. Children infected by SARS-

CoV-2 usually have a mild disease or are asymptomatic. In the present study, we showed that SARS-CoV-2 

can silently infect palatine tonsils and adenoids from children, in the absence of symptoms of acute respiratory 

infections (ARI). We studied 48 children undergoing tonsillectomy to treat tonsillar hypertrophy between 2020 

and 2021. None of them had experienced ARI symptoms in the month prior to surgery. Nasal cytobrush (NC), 

nasal wash (NW), and tissue fragments from palatine tonsils (PT) and adenoids (AD) were tested for SARS-

CoV-2 by RT-PCR. SARS-CoV-2 was detected in at least one specimen from 12 (25%) patients by RT-PCR: 

20% and 16% respectively in PT and AD, 10% in NC, and 6% in NW. Immunohistochemistry for viral 

nucleoprotein revealed infected cells in epithelial surface and lymphoid cells located both in extrafollicular 

and follicular regions, in tissue sections of AD and PT. Additionally, immunofluorescence (IF) for ACE2 and 

TMPRSS2 revealed that IF signal was significantly more abundant in SARS-CoV-2-positive tissues, as 

compared to the negative ones. Flow cytometry showed that SARS-CoV-2 NP was most frequently detected 

in CD14+ monocytes, followed by CD123+ dendritic cells, CD4+ T and CD8+ T lymphocytes, and, to a lesser 

extent, in CD20+ B lymphocytes. IF for SARS-CoV-2 was also positive in nasal and olfactory cells. NGS 

showed the SARS-CoV-2 in tonsil tissues were of different variants. In conclusion, palatine tonsils and 

adenoids are sites of asymptomatic infection by SARS-CoV-2 in children, suggesting that these secondary 

lymphoid tissues could play a role as reservoirs of the agent in the community. 
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Abstract:  

Clinical manifestations of acute respiratory disease COVID-19 caused by the SARS-CoV-2 virus include mild 

symptoms to severe respiratory failure and irregular blood coagulation. This study aims to investigate the 

molecular response of different human cell models - LC-HK2 (human non-small cell lung carcinoma); THP1-

derived macrophages; HUVECs (primary umbilical cord endothelial cells) - after exposure to SARS-CoV-2. 

Cell lines were incubated with SARS-CoV-2 at a multiplicity of infection (MOI) of 1 and after different hours 

post-infection (hpi) samples were submitted to the 50% tissue-culture infective dose assay (TCID50), 

proteomic analysis and gene expression profiling by RT-qPCR. LC-HK2 was susceptible to infection and viral 

replication verified by determination of TCID50 and identification of eight SARS-CoV-2 proteins by mass 

spectrometry in whole cell lysate at 48 and 96 hpi: S, M, N, ORF3a, ORF7a, ORF8, ORF9b, ORF1ab. 

Although THP1-derived macrophages were susceptible to viral internalization, verified by determination of 

TCID50, there was no evidence of viral replication at 24, 48, and 72 hpi and only SARS-CoV-2-N protein was 

identified found in whole cell lysate at 24 hpi. HUVECs were not susceptible to infection with SARS-CoV-2 

with either, no replication and no identification of viral proteins using shotgun mass spectrometry analysis. To 

perform the relative quantitative label-free proteomic analysis, cells exposed to SARS-CoV-2 or MOCK were 

submitted to protein extraction and trypsin digestion. The tryptic peptides were analyzed in a Q-Exactive mass 

spectrometer. Data analysis of the differently abundant (DA) proteins of each cell model revealed distinct cell 

responses. In LC-HK2, 22 (48 hpi) and 47 proteins (96 hpi) were DA, including ISG15, IFI35, and STAT1. 

Pathways related to interferon signaling and the innate immune system were enriched. ISG15 showed a 22-

fold increase in abundance compared to MOCK control (96 hpi). Gene expression analyses by RT-qPCR 

revealed that MDA-5 and STAT1 had increased at 48 and 72 hpi. However, there was no increase in the release 

of pro-inflammatory cytokines at 48 and 96 hpi. Therefore, these results suggest that the interaction of viral 

proteins associated with the biological effects of deISGylation mediated by ISG15 could be involved in 

modulating the inflammatory response in lung cells. It was observed a low impact on the proteome of THP1-

derived macrophages. Only three proteins were DA at 24 hpi (G6PD, GlyRS, and FABP4). 82 proteins 

presented a decrease of abundance induced by SARS-CoV-2 at 48 h and there were no significant changes in 

protein abundance at 72 hpi. In HUVECs, 89 (48 hpi) and 64 (120 hpi) DA proteins were identified, nine of 

them were DA in both analyzed time points. SUMO2 protein showed a time-dependent abundance increase 

and was one of the four most abundant proteins in 120 hpi samples. Proteomic analysis, as well as pathways 

enrichment, revealed that exposure to SARS-CoV-2 induces oxidative stress and changes in protein abundance 

in HUVECs that resembled endothelial dysfunction. In conclusion, the results showed distinct patterns of the 

molecular response of each analyzed cell model, revealing key proteins and molecular pathways in LC-HK2 

and HUVECs that will contribute to best understanding the molecular mechanisms involved in distinct cellular 

responses to SARS-CoV-2 exposure 
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Abstract:  

The hepatitis D virus (HDV) is a defective virus capable of infecting people only in the presence of the hepatitis 

B virus (HBV), given that it depends on the surface antigen HBsAg for the formation of the viral particle. It is 

estimated that 300 million people are infected with HBV worldwide and approximately 15 to 20 million of 

them are also infected with HDV. The virus is responsible for the most severe form of viral hepatitis that may 

rapidly progress to cirrhosis and liver failure, which increases the need for an early diagnosis. Although there 

are several tests available for use in the diagnosis of hepatitis B, for hepatitis D very few tests are approved for 

use in its diagnosis. The ELISA (enzyme-linked immunoassay) and the rapid test (RT) through lateral flow 

immunochromatography stands out as quick and easy platforms to assist in the diagnosis of both forms of 

hepatitis. Here, we report on the development of an ELISA for the detection of anti-HDV IgG antibodies and 

a multiplex RT, capable of simultaneously detecting both HBV and HDV infection. A synthetic gene coding 

for the recombinant delta antigen of HDV (rHDAg) was expressed in E. coli system and purified by affinity 

chromatography. The rHDAg was used to sensitized ELISA microplates displaying a sensitivity of 85.2% and 

specificity of 100% (n = 189 samples). For the development of the multiplex RT, two prototypes were 

developed, one for the diagnosis of HBV through the detection of HBsAg, and the other for the diagnosis of 

HDV by the detection of anti-HDV IgG, followed by the development of the multiplex test, capable of 

detecting both markers at the same time. The RT for HBsAg uses a pair of commercial monoclonal antibodies 

(mAb), one immobilized on the nitrocellulose membrane as the test line and the other conjugated to colloidal 

gold nanoparticles. The HBsAg prototype developed had sensitivity of 95.2% and specificity of 100% (n = 38 

samples). For the anti-HDV IgG RT, the rHDAg was conjugated to colloidal gold nanoparticles and the test 

line was composed by anti-human IgG. The sensitivity of the test was 93.3% and the specificity was 96.4% (n 

= 43 samples). The multiplex RT has two test lines, one with a mAb immobilized (detection of HBsAg) and 

other with an anti-human IgG antibody (for anti-HDV IgG), and a mixture of mAb anti-HBsAg and the rHDAg 

conjugated to colloidal gold as conjugate. The multiplex test showed a sensitivity of 73.1% for HBsAg and 

93.3% for anti-HDV IgG and specificity of 100% for both markers (n = 43 samples). The prototypes developed 

for ELISA, the RT for HBsAg and anti-HDV IgG separately as well as the multiplex test showed high 

sensitivity and specificity, with potential application for the serological diagnosis of both diseases. 
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Abstract:  

Introduction: Chikungunya virus (CHIKV), the causative agent of Chikungunya fever, is mainly transmitted 

by the bite of Aedes genus mosquitoes. The disease is characterized by painfully arthralgias, representing a 

great impact on public health, mostly in the tropical and subtropical areas. After the acute phase, CHIKV 

infection can progress to a chronic condition that may last for years. Up to date, there are no available antiviral 

drugs against Chikungunya fever, being the treatment of infected patients based on controlling the symptoms 

with analgesics and anti-inflammatory drugs. In this context, the Brazilian Amazonian flora represent a vast, 

largely untapped, resource of potential antiviral compounds to be investigated. Therefore, here we evaluated 

the antiviral potential of natural compounds isolated from native Amazonian plants, emphasizing the Brazilian 

natural reservoir and its potential to contribute to global public health problems, such as neglected viral 

diseases. Materials and Methods: The effects of 19 Amazonian compounds on the CHIKV replicative cycle 

were evaluated employing CHIKV-nanoluciferase, a viral construct inserted of a nanoluciferase reporter gene 

(-nanoluc), to infect baby hamster kidney cells (BHK-21). Cell viability and viral infectivity analysis were 

evaluated through MTT and luminescence assays, respectively. Taking these preliminary results, we selected 

CPR01 as the strongest candidate to inhibit the CHIKV replication. Therefore, the antiviral potential of CPR01 

were assessed by performing EC50 and CC50 assays, and by evaluating different stages of infection employing 

time of drug-addition tests, such as pre-treatment, entry, post-treatment and virucidal tests. All experiments 

were performed in triplicates a minimum of three times. The statistical differences in the means of the readings 

were evaluated using the student t-test for paired data or the Mann-Whitney for unpaired data, where values 

of p<0.01 were considered statistically significant. Results: We found that 8 compounds at non-cytotoxic 

concentrations inhibited over 50% of virus infection (ranging from 52 to 90%). Nevertheless, the highest 

activity was identified for CPR01, and therefore, further antiviral analysis was performed with this compound, 

which demonstrated the selectivity index (SI = ratio between cytotoxicity and infectivity) of 18.3. Then, we 

carried out time of drug-addition tests and found that CPR01 inhibited all viral replicative stages analyzed 

(pre-treatment = 49%; viral entry = 71%; post-entry = 72%; virucidal = 60%). Conclusions: Our data 

demonstrate that CPR01 acts as a strong inhibitor of CHIKV replication, mainly by inhibiting entry and post-

treatment steps, representing a candidate for the development of future treatments against Chikungunya fever. 

Additionally, the results presented here highlight the antiviral potential of molecules isolated of Amazonian 

Brazilian plants.  
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Abstract:  

Despite the availability of several vaccines, the 2019 coronavirus (COVID-19) pandemic caused by severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2) remains difficult to control more than two years 

after its onset. The emergence of new variants with altered antigenicity and their rapid spread has slowed 

progress in managing the pandemic. The development of population immunity through natural infection, or 

preferably vaccination, is fundamental in combating the COVID-19 pandemic, however, the duration and 

quality of neutralizing antibodies still remain unknown. In the present study, we investigated the neutralizing 

potency in sera from patients with hybrid immunity and immunized-only individuals. Furthermore, we 

observed whether natural infection together with different vaccination strategies for SARS-CoV-2 were able 

to induce specific antibodies capable of recognizing and neutralizing the infection in vitro. Serum samples 

collected from each participant were tested for the presence of anti-SARS-CoV-2 antibodies by enzyme-linked 

immunosorbent assay (ELISA) and live SARS-CoV-2 neutralization titer by viral neutralization tests (VNT) 

against the virus. initial strain SARS-CoV-2 (WA1) and clinical isolates of three VOCs: Gamma (P.1), Delta 

(B.1.617.2) and Omicron (B.1.1.529). Our findings show that responding to more than one viral protein can 

enhance humoral immune responses to different antigens. Delta and Omicron variants may evade immune 

recognition, reducing vaccine efficacy, and heterologous booster immunization strategies may result in greater 

protection against SARS-CoV-2 and its variants of concern. 
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Abstract:  

Viruses transmitted by arthropods, also known as arboviruses, have emerged in both hemispheres over the last 

centuries, responsible for the world's greatest public health risks. Although other viruses have epidemic 

potential, Dengue (DENV), Chikungunya (CHIKV) and Zika (ZIKV) are the most important arboviruses in 

Brazil. Usually, during the acute phase of infection, patients with DENV, CHIKV or ZIKV virus infection 

present as an undifferentiated febrile illness, ranging from 20 to 80%, making the clinical diagnosis unreliable. 

In the absence of discriminative clinical features, particularly in areas with concomitant circulation and the 

diversity of etiologic agents, laboratory support with a broad diagnostic approach has become a critical 

component of surveillance programs. In this study, we describe the results of differential diagnosis to monitor 

viral infections in individuals with acute febrile illness, a period in which DENV, CHIKV and ZIKV caused 

epidemics across the country. METHODS: We analyzed 713 serum samples obtained from individuals with 

acute febrile illness, of different age groups and both sexs, collected from January to August 2016. Differential 

diagnosis was performed by molecular analysis using the RT-qPCR methodology for detection of DENV, 

CHIKV and ZIKV and later for other viruses of the genus Flavivirus, Alphavirus, Enterovirus and for the 

species of Parvovirus B19 (B19V), according to the guidelines of the Ministry of Health. RESULTS: Of the 

713 cases investigated, 69% presented viremia for CHIKV, 3.4% for DENV, 1.4% for ZIKV and 26.9% for 

B19V presenting concomitant infection with CHIKV in 17.1% of cases. B19V infection is common in children; 

however, we observed that 72.9% of the infected individuals were adults, with 61.8% being pregnant women. 

CONCLUSION: The molecular tests performed in this study were effective in confirming the presence of the 

main arboviruses circulating in Brazil, as well as detecting simultaneous infections by other viruses, suggesting 

their use in symptomatic individuals with unknown etiologies, especially during seasonal arbovirus outbreaks. 

Our findings can aid surveillance in hospitals and laboratories, raising awareness of co-circulating pathogens 

such as B19V, which especially during pregnancy can cause significant fetal damage, inclusive of hydrops 

fetalis and fetal anemia and may itself present as an important cause of fetal loss, especially in the second half 

of pregnancy. 
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Abstract:  

The elderly are targeted for serious complications caused by respiratory viruses, especially patients 

institutionalized or those that have chronic diseases. With the breakout, in December, 2019, in China, the 

SARS-CoV-2 was declared pandemic to the World Health Organization (WHO) on March 11, 2020. The 

subsequent studies showed that approximately 15% of patients required hospitalization and 5% required 

assisted ventilation. However, when considering the old adult there are greater susceptibility and risk of 

developing severe cases and death, especially individuals over 60 years with comorbidities. With a sampling 

study corresponding to 415 patients aged 60 years or older, who were in long-stay institutions or collaborating 

hospitals of short-stay to medium-stay, in addition to specimen collected from volunteers at the Laboratório 

de Virologia Clínica e Molecular da Universidade de São Paulo. Thereby, patients were divided into 3 groups 

according to age, 60-75 years old, 76-86 years old and older than 86 years old. The nasopharyngeal and 

oropharyngeal swabs samples were extracted on the MagMAX™ Express (Applied Biosystems, Foster City, 

CA, USA) with Kit MagMAX™ Viral/Pathogen II (MPV II) and subsequently tested for SARS-CoV-2 by 

real-time polymerase chain reaction (rt-PCR) from March 2020 to June 2022. In the present study, the 

incidence rate of positive cases for the new coronavirus was approximately 13 cases per 100 person-times, 

with 10 reinfections. The most affected age group was 76-86 years (28.42%), followed by the age group 60-

75 (26.13%), and the second group had the highest number of re-infected. The highest incidence of SARS-

CoV-2 detection occurred in 2022, as well as re-infections, in the months of January and June, being justified 

by possible relaxation of protective measures and presence of variants with greater power of transmission.  
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Abstract:  

The Alphavirus and Orthobunyavirus genera include arboviruses of medical importance reported worldwide 

in subtropical and tropical areas. In the Americas, potential emergent viruses of these genera are the mayaro 

virus (MAYV), equine encephalitis viruses (VEEV, EEEV, WEEV), chikungunya virus (CHIKV), and 

oropouche virus (OROV). These arboviruses are at risk of emerging/reemerging in Brazil and have often been 

neglected by epidemiological and molecular surveillance. The municipality of São José do Rio Preto has more 

than 400 thousand habitants and 53 establishments of the Unified Health System (SUS). The city is endemic 

to other arboviruses, especially dengue, with large epidemics occurring yearly, with a greater number of cases 

during the epidemic period (December to May). Thus, surveillance of arboviruses in endemic areas with 

favorable factors for their emergence is crucial to identify the circulation of new viruses and predict outbreaks 

and epidemics. Thus, the main aim of this study is to investigate alphavirus and orthobunyavirus members in 

serum samples from patients with acute febrile symptoms in São José do Rio Preto, São Paulo, Brazil. So far, 

from January 2021 to August 2022, we molecular screened 1,034 samples using RT-qPCR for MAYV, OROV, 

and CHIKV. All samples were negative for MAYV and OROV. However, one patient was positive for the 

CHIKV virus (female, 64 years old). For the same period, we also serologically screened a total of 2,147 

samples using CHIKV IgM ELISA (EUROIMMUN). A total of 386 samples were positive for CHIKV IgM 

(18%), 39% from males, and 60.1% from female patients. Demographic and clinical data will be further 

analyzed to correlate CHIKV exposure with possibly associated factors. These findings provide a better 

understanding of the circulation of these arboviruses, which have a great risk of emerging in SJRP implications 

for preventing and combating future outbreaks and epidemics. Additionally, the diseases caused by these 

viruses have a similar clinical picture to dengue, hyperendemic in the municipality, making clinical diagnosis 

between them a challenge and reaffirming the need for differential diagnosis. 
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Abstract:  

It is estimated that 390 million dengue infections occur every year worldwide. The dengue virus can produce 

a spectrum of clinical manifestations ranging from asymptomatic infection to serious illness, such as Dengue 

Hemorrhagic Fever (DHF) and Dengue Shock Syndrome (DSS), which can lead to death. In Latin America, 

severe dengue is one of the leading causes of serious illness and death, especially among children. The study 

aims to systematically review the literature to identify, by meta-analysis, risk factors related to severe dengue 

in Latin America. This systematic review was conducted following the recommendations of the PRISMA and 

PICOS strategies. PubMed, SciELO, LILACS, and EMBASE databases were used to search for scientific 

articles eligible for the study. Keywords were selected using the MeSH tool combined with Boolean 

connectors. Inclusion and exclusion criteria were applied for the studies selection, and the association measures 

such as Odds ratio (OR), Relative risk (RR), Hazard ratio (HR), or Prevalence ratio (PR) were collected for 

the meta-analysis. Data were analyzed using STATA v 16.0 software. In total, 43 articles were included in the 

systematic review, twenty-four were from studies in Brazil, followed by seven studies in Paraguay and four in 

Colombia. The percentage of severe cases in the studies ranged from 1% to 71%, and two studies included 

only severe patients. Fifteen articles brought the data on death due to dengue, the percentage ranging from 

0.04% to 24%, and one study analyzed only deaths as a severe outcome. The most common risk factors for 

DSS, DHF, or severe dengue with a statistically significant association were abdominal pain, hepatomegaly, 

nausea or vomiting, and the presence of petechiae. The baseline diseases such as anemia, diabetes, allergy, 

asthma, and cardiovascular problems were not very frequent, but when combined in the category of 

comorbidities, it shows a relevant frequency. The most frequent and statistically significant risk factors related 

to death from the disease were the presence of warning signs and the development of plasma leakage, DSS or 

DHF, followed by nausea and vomiting and low platelet count. Analyzes of the meta-analysis results are still 

ongoing and will help to better identify risk factors. Thus, cases of severe dengue can be frequent in Latin 

American countries, and it is important to implement control and prevention measures, especially in those with 

certain signs, symptoms, and comorbidities. In addition, to avoid the risk of death from the disease, better care 

is needed for those who develop warning signs, DSS, or DHF. Financial Support: Not applicable. 
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Abstract:  

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in late 2019 and spread across 

the world. Brazil is an important centre of the COVID-19 pandemic, with significant infection and death rates. 

However, a limited number of works reported viral strains, genomic signatures or mutations in the circulating 

virus in the country, mainly reporting and characterizing variants that emerged. Herein we analysed the SARS-

CoV-2 genome strains circulating in Brazil from May to September 2020 using 720 sequences deposited in 

the GISAID database to better understand the variability in the viral genome during this period and its impacts 

on the current and future scenario of the pandemic in Brazil. Our data demonstrated that some of the mutations 

identified here are present in variants of interest and variants of concern (VOCs), and emphasize the importance 

of studying previous periods in order to comprehend the emergence of new variants. The most frequent 

substitutions identified have been described globally, such as the G614-carrying virus and V1176F, enhancing 

viral transmissibility and infectivity. There were a few alterations in the UTRs, which was expected, however, 

our data suggest that the emergence of new variants were not influenced by mutations in UTR regions, since 

it maintained its conformational structure in most analysed sequences. In phylogenetic analysis, the spread of 

SARS-CoV-2 from the large urban centres to the countryside during these months could be explained by the 

flexibilization of social isolation measures and also be associated with possible new waves of infection. The 

results described here demonstrate possible genomic signatures, suggest a geography transmission chain, viral 

adaptability, and emphasize the importance of active viral genomic surveillance, since important mutations in 

VOCs were found in periods before its appearance. 
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Abstract:  

Next Generation Sequencing (NGS) technologies have shown accelerated growth in recent years. One of the 

main applications of NGS is metagenomics is the identification of emerging pathogens for which there is no 

established diagnosis. The currently available NGS metagenomic platforms worldwide are very expensive and 

require trained human resources and highly sophisticated infrastructure. Given this scenario, a promising 

technique to conduct metagenomic analysis and that has been gaining ground in the scientific field is the 

portable MinION platform, which represents lower cost, does not require specific infrastructure and can be 

used for field studies in remote regions that are affected in most cases by emerging outbreaks. One of the major 

problems of the MinION platform to be applied for metagenomics is the lack of optimized protocols for this 

purpose (sample pre-preparation, viral concentration, extraction and amplification). Therefore, we tried to 

optimize sample pre-preparation steps to be used for viral metagenomics. Blood units obtained from blood 

donors positive for HIV RNA (Ct=25) were used to standardize these processes. Initially, the samples 

ultracentrifuge procedure (100,000xg, 3 hours) for separation and concentration of viral particles. To confirm 

HIV concentration we performed transmission electron microscopy (TEM) of the positive samples. 

Subsequently, the samples were submitted to nucleic acid extraction, reverse transcription, amplification of 

the transcriptome and preparation of genomic libraries for MinION sequencing. Using TEM we visualized 

multiple HIV-like particles (expected size of 80-100 nm) showing a dense nucleocapsid and looser viral 

envelope. The sequencing generated fragments of different length but we suspect that this was a result from 

the used amplification technique of the transcriptome producing very large sequences. Using Genome detective 

platform for bioinformatic analysis we identified beyond HIV, multiple phages present in the sample: 

Echerichia virus ECH, Trichoderma virens FT-333, Klebsiella virus 2019KP1 and Escherichia virus LS3 

which showed that this type of concentration is adequate to be applied for metagenomic analysis using 

MinION. However, detailed further optimization of all metagenomic procedures is highly desirable for better 

sequencing results using MinION technology, which will enable its application in the area of viral 

metagenomics and for discovery of emerging viral pathogens. Financial Support: Fundação de Amparo à 

Pesquisa do Estado de São Paulo (FAPESP), grant numbers 2021/09446-8, 2020/13194-1, 2017/23205-8.  
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Abstract:  

COVID-19, caused by SARS-CoV-2, emerged in 2019 in the city of Wuhan, China, and to date, more than 

590 million cases worldwide have been recorded, with about 6.44 million deaths. Considering the magnitude 

of this pandemic, population testing has become one of the most important measures to contain viral spread. 

The objective of this study was to evaluate the use of saliva samples for the detection of SARS-CoV-2 by RT-

qPCR. In addition it was verifyed the reliability and viability of salivary samples stored for diagnostic. An 

observational, analytical, cross-sectional study was carried out during from June to December 2021. The study 

was approved by the CEP/UESC (CAAE: 38627420.3.0000.5526). Saliva and nasopharyngeal swab samples 

were collected from 184 patients. However, it is noteworthy that although the samples were collected in the 

same period (swab and saliva), the analyzes were not performed at same time. After collection, saliva samples 

were stored at - 80°C for up to 8 months and extracted in June 2022. Viral RNA was isolated by using an 

automated method and RT-qPCR was performed for molecular detection of SARS-CoV-2 RNA, according to 

the manufacturer's instructions. Of the 184 participants, 93 had a "non-detectable" result for viral RNA, both 

in swab and saliva samples. Among the samples that had a "detectable" result in the swab (n=91), 50 (54.9%) 

had the same result in the saliva sample. Furthermore, 84.7% of positive samples with CT <25 (39/46) had 

concordant results between saliva and swab, indicating a probable correlation between the amount of target 

viral sequence present in the sample and the viability time of these samples. To verify the possible influence 

of storage time, paired samples were collected from others 9 patients with a reagent result for SARS-CoV-2 in 

the rapid test, between May and June 2022. In this case, the analyzes were performed in less than a week, and 

100% had a "detectable" result in both swab and saliva samples. We suggested that the low detection rate 

initially observed in "detectable" samples may be related to the storage time. We also suggested that the sample 

must be analyzed in a short period of time, considering that the degradation of the viral genetic material seems 

to occur more quickly in the saliva. Considering this aspect, the use of saliva samples could be a viable biofluid 

option in the diagnosis of SARS-CoV-2 by RT-qPCR. However, it is important to carry out studies with more 

samples to evaluate the test performance and the maximum storage time of saliva for analisis. 
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Abstract:  

Since the beginning of the SARS-CoV-2 pandemic, numerous studies have been carried out to understand the 

viral mechanisms. Among these, the researches on the genomes of variants and subvariants stand out, due to 

the concerns they have caused, mainly, to the cases of reinfection that have occurred more and more in a short 

span of time. In this study, we describe a case of infection by the subvariant, BA.1.1, of the variant of concern 

(VOC) Omicron in an individual from the state of Rio Grande do Sul (RS). The same patient acquired 

reinfection with another subvariant, BA.2, within 15 days. The Municipal Health Department of Porto Alegre-

RS sent two samples of naso-oropharyngeal swabs from the same patient to the Molecular Microbiology 

Laboratory (LMM) of Feevale University for analysis of SARS-CoV-2. The samples, named LMM72045 

(collected May 23) and LMM72044 (collected June 8), were subjected to viral RNA extraction by the 

commercial MagMAX™ CORE Nucleic Acid Purification Kit (Applied Biosystems™, Thermo Fisher 

Scientific, Waltham, MA, USA). RT-qPCR was performed selectively for the envelope gene (E) according to 

protocols described by Charite Institute (Berlin, Germany) and using AgPath-ID OneStep RT-PCR reagents 

(Thermo Fisher Scientific™). After confirmation of SARS-CoV-2 infection, sample preparation and 

enrichment for viral genome sequencing were performed using COVIDSeq RUO kit and ARTIC v4 Primer 

Pools (Illumina Inc., Foster city, CA, USA), according to the manufacturer's instructions. Sequencing was 

implemented on an Illumina MiSeq platform using the MiSeq Reagent Kit v3 (600 cycles) from Illumina Inc. 

The FASTQ readings were imported into Geneious Prime and mapped against the reference sequence hCoV-

19/Wuhan/WIV04/2019 (EPI_ISL_402124). This case of reinfection affected a 52-year-old male patient, 

without comorbidities, with 3 doses of vaccines against COVID-19, showing symptoms (sneezing, mild 

headache, runny nose with mucus, and fever of 37.5°C) on the 19th of May, 2022. These symptoms were more 

intense in the first 2 days and lasted for approximately 6 days. After, the patient was working at home office 

until May 29th and returned to in person activities on May 30th 2022 as he no longer had any symptoms. 

However, on June 4th 2022, the patient felt a new round of clinical signs including myalgia, intense headache, 

fever, runny nose with mucus, sneezing, coughing, and sore throat when coughing. These symptoms lasted for 

approximately 7 days. Analysis of the viral genomes recovered from patients' clinical samples revealed that 

the two episodes of COVID-19 were related to 2 divergent VOC Omicron subvariants, namely BA.1.1 for the 

first round of symptoms and BA.2 for the second infection. We can say that the present case of reinfection is 

the shortest described so far. In addition, these points to the current situation of evolution and spread of SARS-

CoV-2, in which reinfections may be an important consequence of the potential escape from the immune 

response generated by previous infections and/or vaccination. Financial support: CNPq, CAPES, Universidade 

Feevale 
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Abstract:  

Group A rotaviruses (RVA) are the main cause of acute gastroenteritis in both humans and animal. 

Reassortment events between human and animal RVA strains play an important role in RVA natural evolution, 

and the introduction of RVA vaccines into human populations may impose an additional selective pressure on 

circulating RVA strains. In Brazil, Rotarix® vaccine has been included in the National Immunization Program 

in March/2006, with an excellent uptake in subsequent years and high vaccination coverage. Tracking virus 

evolution and gaining an understanding of the role that animal RVA strains play is important for continued 

development of vaccine strategies and genotyping surveillance. G12 are currently recognized as a globally 

emerging genotype and have been described in combination with several P-types. In this study, we 

characterized the complete genomes of three rare G12P[9] (RVA/Human-wt/BRA/IAL-R870/2013/G12P[9], 

RVA/Human-wt/BRA/IAL-R1151/2012/G12P[9] and RVA/Human-wt/BRA/IAL-R566/2011/G12P[9]) and 

four G12P[6] (RVA/Human-wt/BRA/IAL-R86/2011/G12P[6], RVA/Human-wt/BRA/IAL-

R465/2019/G12P[6], RVA/Human-wt/BRA/IAL-R52/2020/G12P[6] and RVA/Human-wt/BRA/IAL-

R95/2020/G12P[6]) strains detected in stool samples from patients with acute gastroenteritis in Brazil during 

National Brazilian Rotavirus surveillance conducted from 2010 to 2020. The seven positive RVA strains were 

submitted to conventional RT-PCR targeting the 11 gene segments followed by Sanger sequencing and genetic 

analyzing. All G12P[9] strains displayed an AU-like genetic backbone constellation (G12-P[9]-I3-R3-C3-M3-

A3-N3-T3-E3-H6), while G12P[6] strains showed the typical DS-1-like genetic backbone (G12-P[6]-I2-R2-

C2-M2-A2-N2-T2-E2-H2). Genetic analysis indicated that the G12P[6] strains circulating in Brazil were 

closely related to RVA sequences originating from distinct continents, and there is no evidence for the 

introduction of a particular G12P[6] variant in the country. In addition, no evidence of animal ancestry was 

observed in Brazilian G12P[6] strains. On the other hand, sequence analysis of the G12P[9] backbone segments 

revealed a genetic relationship with genes of animal origin, such as bovine, canine, feline and chiropter, 

suggesting the occurrence of reassortment between human and animal strains. Further in-deep phylogenetic 

analysis will provide important insights into the evolutionary dynamics of G12P[9] and G12P[6] spreading in 

Brazil.  
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Abstract:  

Bluetongue virus (BTV) is an arbovirus transmitted by Diptera of the genus Culicoides, which act as 

biologicalvectors. In Brazil, there are 151 species identified, 18 in the state of Minas Gerais, being C. insignis 

and C. pusillusrecognized as biological vectors of orbiviruses in Centraland South America. The aim of this 

work was to identify and understand the distribution of Culicoides sp. species, considering climatic factors, 

risk analysis and foodpreference in sheep farms located in metropolitan mesoregion of Belo Horizonte. 

Culicoides were collectedfrom two beef and two sheep milk production farms located, respectively, in 

municipalities of Ferros and Paraopeba; and Jaboticatubas and Ouro Preto, respectively.A survey about the 

farms and the herds was carried out,considering conditions such as altitude, management,presence of manure 

and other possible predisposing factors for Culicoides presence. During the period of one year, traps with UV 

lamps were placed monthly on the farms and temperature and humidity were observed. Traps were turned on 

two hours before sunset and turned off the next day, after sunrise. Collected culicoides were separate by 

species, sex and gonadotropic state of the females in the stereoscope. For analysis of feeding preference, DNA 

was extracted from the abdomens of engorged females and subsequently performed a multiplex PCR, using 

primers to detect the DNA of cytochrome B polymorphism from either cattle or sheep. A total of 6190 

specimens were captured, of which 93.70% were females (n=5,800) and 44.07% were parous, i.e., had 

produced offspring (n=2,556). The most common species were C. insignis (n=3,013; 48.68%), C. foxi (n= 

1,784; 28.82%), C. leopodoi(n= 230; 3.72%) and C. pusillus (n= 187; 3.02%), while the other species 

belonging to the Guttattus, Paraensis and Limai group constitute 15.76% of the total collected. According to a 

predictive model with a 95% confidence interval, there is a greater number of Culicoides in themonths of 

January to March, followed by decreasing numbers until August and then increasing numbers, withseveral 

peaks, from September until December. Of the 132 engorged females, 43.93% fed on sheep (n=58) and 9.84% 

fed on cattle (n=13). In the statistical analyzes carried out in the Stata program, it was evident that farms at 

altitudes lower than 1000 m increase 13.19 times the possibility of attracting Culicoides. In the rainy season, 

from October toMarch, the incidence rate was 2.58 higher when comparedto the driest months. In addition, the 

presence of animalsand manure also increases the rates of capturing them by 1.62 times. It was demonstrated 

that there are species of Culicoides that transmit BTV in the studied region and a seasonality pattern with 

emphasis on warmer and wetter times was observed. This research becomes necessary to implement more 

appropriate risk analyzes to understand the epidemiology of bluetongue and to adopt effective measures for 

the management of these vectors, to reduce the incidence of the disease. 
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Abstract:  

Equine Infectious Anemia (EIA) is a disease of great importance in Equine Health, either because of the 

economic losses caused by the progressive weakening of the animal or because of the mandatory sacrifice of 

these animals in some regions. The IEA has a worldwide distribution, being one of the eleven equine diseases 

that require compulsory notification to the World Organization for Animal Health (OIE) and in Brazil, it is 

included among the diseases subject to measures provided for in the Animal Health Defense Regulation - 

MAPA - (Federal Decree 24,548 /1934). Despite the great economic importance of equine farming, this disease 

continues to cause important losses in the economy and great damage to animal health, since there is no 

treatment or prophylactic means for this disease to prevent its spread. In addition, the diagnosis of EIA, 

according to the OIE, must be performed using an agar gel immunodiffusion assay (AGID). This test, although 

very specific, can present false negative results since it depends on the seroconversion resulting, which can 

take from a few weeks to months for there to be enough detectable antibodies. An aggravating factor is that 

some animals do not produce enough antibodies throughout the course of the disease to be detected by the 

AGID. So, considering the economic and social importance of equideoculture in Brazil, the genomic study of 

Brazilian EIAV isolates deserves to be highlighted and should be considered in the hope of serving as a tool 

for the development of a molecular diagnosis, which would be of fundamental importance for the detection of 

the carriers of the disease and, consequently, in its control. In order to deepen the molecular study of EIAV, 

mainly in Brazilian samples of viruses isolated from naturally infected horses and donkeys. We performed 

massive and parallel sequencing of EIAV isolates using the SureSelect target enrichment system with the next 

generation of Illumina sequencing. of cDNA extracted from the blood of animals. Some gene sequences 

represent parts of the EIAV structural and accessory genes. Given the great difficulty of complete sequencing 

of these isolates, it was necessary to use Sanger sequencing to complement the sequences obtained by NGS. 

One of the isolates obtained from a donkey sample that had its genome better characterized in the NGS was 

completely sequenced and deposited in GenBank under the number ON615427. From the results of the 

complete and partial sequencing of the isolates, it was possible to identify a conserved gene region among all 

the described isolates, from which we designed a customized qPCR assay used as a probable molecular test 

for the diagnosis of EIA. With this work, we hope to provide the databases with information about EIAV 

samples isolated especially from Brazilian samples of donkeys, in order to increase the possibilities of EIA 

control and prevention in Brazil. This work also aims to contribute to the study of genetic diversity and regional 

clonality of Brazilian isolates of the virus compared to isolates from other regions of the world. 
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Abstract:  

Foot-and-mouth disease (FMD) is a highly contagious disease caused by a virus of the Picornaviridae family, 

with an acute evolution that naturally affects domestic and wild cloven-hoofed animals. Infected animals have 

vesicles or vesicular erosions in the oronasal cavity, muzzle, foot, and udder region. The control of the disease 

can be carried out through the vaccination of cattle and buffaloes. One way to assess the immune response in 

vaccinated animals is the "gold standard" viral neutralization test (VN), which detects antibodies against the 

foot-and-mouth disease virus (FMDV), showing a strong correlation between neutralizing antibody titers and 

protection against the FMDV. To evaluate the colostral antibody curve and the primary vaccination response, 

sera were collected from 21 calves from vaccinated mothers. The collection started from birth, at intervals of 

3 to 4 days, until the primary vaccination (4 months after birth). There were two more collections after 

vaccination, with 30 and 90 days. Vaccination followed the PNEFA schedule. After site asepsis, blood was 

collected by puncture of the jugular vein with vacuum tubes without EDTA. For serum separation, 

centrifugation was performed at 2,000 rpm for 10 minutes. Then, the serum was transferred to 2 mL 

microtubes, properly identified and stored at -20oC until the tests were performed. The VN was performed in 

a level 4 OIE biosafety laboratory in Pedro Leopoldo-MG, using serotypes A24 Cruzeiro and O1 Campos, 

FMDV strains present in the vaccine. The test followed the recommendations of the OIE Manual. Protective 

levels were considered for serotype A antibody titers greater than 1.36 (log10) and for serotype O titers greater 

than 1.66. The results showed that, shortly after birth, 100% of the animals had protective levels of antibodies 

for both serotypes (O and A), indicating the efficiency of passive transfer of antibodies from vaccinated 

mothers. On the day of primary vaccination, 63% of the animals still had antibody titers for serotype A 

considered protective. On the other hand, for serotype O, no animal showed a titer considered protective, 

indicating lower persistence of antibodies against this serotype. The same was observed 30 days after the 

primary vaccination, that 94.4% of the animals were already protected to serotype A, and for O, only 10.5% 

of the animals obtained protection. After 90 days, the values to serotype A maintained with 94.7% of the 

animals protected and serotype O increased to 27.8%. Therefore, the antibody peak occurred between 60 and 

90 days. Thus, it was evident that antibodies transferred via colostrum to serotype A reached higher protective 

titer values and persisted for longer than serotype O. The same characteristic was observed after primary 

vaccination, where serotype A responded better, and protective titers persisted for a longer time. Therefore, 

the vaccines used in Brazil performed well in a herd vaccinated systematically according to PNEFA standards. 
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Abstract:  

The Papillomaviridae family belongs to a group of non-enveloped, icosahedral, epitheliotropic viruses with a 

circular double-stranded DNA genome of about 7.9 kb. Papillomaviruses (PVs) have been described in 

mammals, fish, reptiles and birds. Currently, 10 types of PVs in birds have been fully sequenced and 

characterized, while more than 220 viral types have been described in humans. Pigeons (Columba livia) are 

adapted birds to urban environments and may act as reservoirs, carriers and/or transmitters of pathogens for 

human and animals. Thus, the present study aimed to analyze pigeon oropharyngeal viromes using high 

throughput sequencing (HTS). For this, oropharynx swab samples were collected from 112 apparently healthy 

free-living pigeons from municipalities of Rio Grande do Sul (Gravataí, Taquara, São Leopoldo and Rio 

Grande), Santa Catarina (Criciúma) and Paraná (Cambará) federative states. Samples were separated by 

capture region and grouped in pools. Then, they were subjected to viral DNA and RNA extraction for HTS. 

The obtained reads were filtered through the Trimmomatic program, assembled in the Spades software (version 

3.10.1) and analyzed using Blast2GO tool. The contigs were analyzed and mapped by reference in Geneious 

software (version 8.1.3) and later compared to the online database using the BLASTn and BLASTx tools. In 

Rio Grande and Cambará cities, two complete genomes of viruses belonging to the Papillomaviridae family 

were identified, which L1 ORF grouped with the Thetapapillomavirus genus. The sequence obtained from 

Cambará had 7,926 bp and the L1 gene showed 62.95% identity with PePV1 (Psittacus erythacus 

papillomavirus 1 - NC_003973). The sequence obtained from from Rio Grande samples showed 7,938 bp and 

identity of 61.64% of the L1 gene with AplaPV1 (Anas platyhynchos papillomavirus 1 - MK620303). The 

sequences have six to seven genes that encode proteins characteristic of PVs and the E9 gene, typically present 

in PVs that infect birds, organized into early and late regions. Currently, there are few bird species in which 

PVs have been sequenced and characterized, such as: Anas platyrhynchos (Mallard), Francolinus leucoscepus 

(Yellow-necked Francolin), Fratercula arctica (Atlantic puffin), Fringilla coelebs (Chaffinch), Fulmarus 

glacialis (Northern Fulmar), Larus smithsonianus (American gull), Rissa tridactyla (Black-legged kitten), 

Psittacus erithacus (Grey Gapagaio), Pygoscelis adeliae (Adelie 's Penguin) and Serinus canaria (Atlantic 

Canary). Thus, the present work reports two complete genomes of PVs in Columba livia, contributing to the 

understanding of the occurrence and evolution of these oncoviruses in wild animals, as well as demonstrating 

the need for more studies aimed at researching viral genomes in birds. 
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Abstract:  

In recent decades, different viruses adapted to humans have emerged and associated with serious and moderate 

diseases. Bats are natural hosts for many of these viruses, such as rabies, Ebola, Hendra, Nipah and 

coronaviruses related to SARS-CoV- 2, the etiologic agent of COVID-19. Due the grate diversity observed 

among bats, the Eco vigilance of these animals is of great importance because of the high risk of transmission 

of pathogens to other animals and humans. Thus, the present study sought to search for and characterize 

members of Adenoviridae family in bats species Sturnira lilium, Glossophaga soricina, Artibeus lituratus, 

Eptesicus brasiliensis, Histiotus velatus, Tadarida braziliensis, Molossus molossus and Molossus rufus in Rio 

Grande do Sul. Forty-five rectal swab samples were analyzed by panadenovirus nested-PCR, where eight 

(17.8%) tested positive. Positive samples were submitted for DNA sequencing, where three were classified as 

human mastadenovirus C (HAdV-C) (6.7%) and five as HAdV-E (11.1%). HAdVs are responsible for several 

diseases that affect adults and children, associated with acute respiratory pathologies, gastrointestinal, urinary 

tract infections and great threat to public health. Bats represent an important source in the resurgence of 

zoonotic pathogens with complex links between human and other animals health, although there is limited 

understanding about the viruses they carry and what drives the spillover to other species. 
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Abstract:  

Canine parvovirus disease is an acute infectious disease caused by canine parvovirus 2 (CPV-2), a single-

stranded DNA virus with no viral envelope. It affects mainly young unvaccinated dogs, causing a severe 

gastrointestinal condition that can lead to death. There are currently three antigenic types: PVC-2a, PVC-2b 

and PVC-2c, being endemic in Brazil. Biosensors are becoming prominent in the technological area as an 

analytical tool that can identify the presence of pathogens or other targets. Noble metal nanoparticles, such as 

gold (AuNPs), have dynamic physicochemical characteristics that allow the transduction of various signals 

(optical, plasmonic, electrochemical), which makes them efficient biosensors. Accordingly, the aim of the 

present project was to develop and standardize the identification of CPV-2 from stool samples using gold 

nanoparticles modified with antibody deposition. The AuNPs synthesis consisted of chloroauric acid (HAuCl4) 

reducing by the adding sodium citrate. Further, self-assembled monolayers (SAMs) were arranged by the 

addition of 11-mercaptoundecanoic acid (MUA) and then a N-(3-dimethylaminopropyl)-N?-

ethylcarbodiimide hydrochloride (EDC) and N-hydroxy succinimide (NHS) solution. The SAMs were 

responsible for mediating the attachment of the antibodies on the AuNPs. All protocol steps were confirmed 

by the localized surface plasmon resonance (LSPR) technique. Samples positive and negative were submitted 

to the technique after dilution at a ratio of 1:150 in PBS (pH 7.4). For all antibodies there was a significant 

increase in the wavelength by the LSPR technique after the addition of the positive samples, regardless the 

antigenic type. The combination of both antibodies showed the greatest difference. In contrast, when adding 

the negative samples, there was no statistically significant difference wavelength compared to the step with 

the antibodies. Samples of adenovirus and porcine circovirus 2 were also submitted to the technique, and no 

nonspecific binding was detected. When comparing the wavelength increase values, with the qPCR and 

hemagglutination results, no correlation of values was found, evidencing that this protocol presents qualitative 

results (positive and negative). In conclusion, the detection of CPV-2 was confirmed by LSPR analysis, and 

this is a technique. Further, the results found here are promising and may serve as a basis for future point of 

care testing protocols. 

keywords: biosensors; CPV-2; gold nanoparticles ; ;  
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Abstract:  

The SARS-CoV-2 pandemic caused a worldwide public health emergency. Natural infections of other animal 

hosts with SARS-CoV-2 have been reported worldwide in at least 23 animal species, including pet, captive, 

farmed, and wild animals. Spillback events to other mammal species highlight the risk of enzootic 

transmission, which can contribute to the emergence of new variants and potentially new viral reservoirs. In 

this epidemiological scenario, sylvatic animals living near densely populated urban areas may be at increased 

risk of SARS-CoV-2 infection due to more opportunities for close contact with infected humans. South 

American coati, Nasua nasua, is a wild species that live close to urban environments, presenting synanthropic 

behavior. The aim of this work is the molecular and serological investigation of SARS-CoV-2 in a Nasua nasua 

population inserted in a Brazilian urban park, Belo Horizonte, Brazil. The coatis' captures were carried out in 

2021, serum, anal and oral swabs samples were obtained from 40 animals, inhabitants of Mangabeiras 

Municipal Park. For SARS-CoV-2 RNA investigation, samples were submitted to nucleic acid extraction using 

the QIAmp Viral RNA Mini Kit (QIAGEN). The total RNA obtained was submitted to RT-qPCR using 

specific primers and probes for the N1 and N2 regions of the SARS-CoV-2 genome. Viral RNA was detected 

in two animals, a positivity rate of 5% (2/40). One coati was positive for the oral swab sample, and the other 

individual was positive for both the oral and anal swabs. Samples belonged to two female coatis, captured in 

February 2021, with no clinical signs of infection. Using the MinION approach, a complete genome sequence 

was obtained from the positive anal swab sample, with a coverage average of 99%. The newly identified 

SARS-CoV-2 sequence obtained from a coati was compared to a diverse pool of genome sequences sampled 

worldwide, and phylogenetic analyzes inferred by the Maximum Likelihood method demonstrated that the 

sequence clusters with zeta (alias of P.2) variant of SARS-CoV-2, circulating in Brazil by the time the samples 

were obtained. Also, serum samples of all coatis were submitted to a plaque reduction neutralization test 

(PRNT) for detection of SARS-CoV-2 neutralizing antibodies. We detected SARS-CoV-2 neutralizing 

antibodies in 20 Nasua nasua serum samples, corresponding to 50% of analyzed animals, considering a 

reduction percentage of 50% (PRNT-50) in at least one tested dilution (1:20, 1:40, 1:80). Furthermore, seven 

coatis (17.5%) had SARS-CoV-2 neutralizing antibodies in PRNT-90 for all tested dilutions. Considering the 

positive coatis in the molecular investigation, one of them had detectable SARS-CoV-2 neutralizing antibodies 

in all tested dilutions (PRNT-50). Our results confirm the occurrence of SARS-CoV-2 exposure in a coati 

population from an area of sylvatic-urban interface and show the first detection of zeta variant in a wild animal 

species in Brazil. These results also highlight the possibility of zoonotic transmission in sylvatic environments 

and establishing enzootic transmission cycles of SARS-CoV-2 in animal hosts. As a consequence, there is an 

urgent need to take a One Health approach in SARS-CoV-2 surveillance to better prevent and control new 

outbreaks in human and animal populations. Apoio Financeiro: CNPq, FAPEMIG, CAPES, PRPq, FINEP 
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Abstract:  

In Brazil, at least four lineages of swine influenza A virus (SIV) circulate in pig population: 2009 swine H1N1 

flu pandemic (pdmH1N1), H3N2 and human seasonal lineages H1N1 and H1N2 (huH1 lineages). Studies 

related to the occurrence of SIV in several Brazilian states reveal the presence and increased detection of the 

huH1 lineages in clinical samples from positive pigs and there is only one licensed commercial swine influenza 

vaccine for the pdmH1N1 control. The objective of this study was to construct an inactivated recombinant 

vaccine against the H1N1hu virus using reverse genetic technique and to test the immunogen in a murine 

model. The hemagglutinin (HA) and neuraminidase (NA) sequences of the recombinant virus were obtained 

from a SIV strain collected from a symptomatic pig in 2014. MDCK-grown virus at 64 HA units and 2,7 x 106 

TCID50/ml was used in immunization experiment and to prepare the inactivated vaccine. The vaccine antigen 

was UV inactivated and a gel polymer (GP) adjuvant was used to formulate the vaccine. Vaccination was 

performed in two doses with three weeks interval. C57Bl6/lineage mice aged 10 to 12 weeks were randomly 

divided into seven groups. Group 1 was vaccinated by the intramuscular (IM) route and Group 2 by the 

intranasal (IN) route. Groups 3 and 4 received PBS plus GP adjuvant by the IM or IN route, respectively; 

Group 5 was inoculated by the IN route with the recombinant live virus; Groups 6 and 7 were negative control 

groups. Except for Group 7, three weeks post vaccination boost, all the animals were challenged intranasally 

with a wild huH1N1 virus and observed for 14 days. Serum samples were collected before the immunization 

and after the first and second doses. Neutralizing antibodies were measured by the hemagglutination inhibition 

assay. The study demonstrated a construction of a recombinant huH1N1 virus with a high virus titer. In 

experimental studies of vaccination, none of groups had antibodies against huH1N1 virus before the 

immunization. After the first vaccine dose, induced HI antibodies were detected only in Group 5. After the 

second dose, the vaccinated groups seroconverted with protective titers. None of the control groups had 

antibodies against H1N1hu virus during the experiment. Following challenge, only Group 1, vaccinated by the 

IM route, had no significant weigh loss compared to its control group (Group 3). Mice from Group 5 did not 

lose weight. Groups 3, 4 and 6 lost weights persistently, especially on day 7, followed by recuperation until 

day 14. Group 7 remained with a stable weight. The results have shown that the recombinant vaccine induced 

neutralizing antibodies by the IM or IN route following two doses. However, only the group that was 

vaccinated by the IM route was protected following challenge, which suggests that the IM is the preferable 

route when administering the inactivated vaccine adjuvanted with gel polymer. Reverse genetics approach can 

be used to produce new and updated swine influenza vaccines, which is promising to apply for the control of 

SIV in Brazil.  
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Abstract:  

Feline Coronavirus (FCoV) (Alphacoronavirus genus, Orthocoronavirinae subfamily, Coronaviridae family, 

Nidovirales order, Pisoniviricetes class, Pisuviricota phylum, Orthonavirae kingdom, Riboviria realm) is a 

common viral infection in cats and present high infection rates. Although clinical signs are usually mild, the 

emergence of new genotypes/lineages can be the reason for most serious forms of the disease such as infectious 

peritonitis. Between the years of 2021 and 2022 biological samples from asymptomatic domestic and stray 

cats were collected for epidemiological surveillance during sterilization campaigns sponsored by the city of 

Campinas - Sao Paulo, Brazil. Viral RNA from rectal and tracheal swabs was extracted using QIAamp Viral 

RNA Kit (Qiagen) and submitted to pan-coronavirus RT-PCR which targets a region of the RNA-dependent 

RNA polymerase of all CoV genera, namely α-CoVs, β- CoVs, γ-CoVs and δ-CoVs. PCR products of pan-

CoV-positive samples were purified using QIAquick PCR Purification Kit (Qiagen) and submitted to Sanger 

sequencing. Phylogenetic analysis was conducted including 62 nucleotide sequences (5 from our study and 57 

references representing all CoV genera). Evolutionary history was inferred through the Maximum Likelihood 

method using the combination of hill-climbing algorithms, random perturbation of current best trees, and a 

broad sampling of initial starting trees. Branches support were evaluated by 1000 replicates of ultra-fast 

bootstrap values. Our data indicates that the samples belong to the same clade as α-CoV FCoVs (KX722530.1, 

MT444152.1, HQ392471.1 and MW881010.1). The first matches FCoV sequences resulting from cats 

naturally infected with feline infectious peritonitis. Moreover, well-supported phylogenetic analysis also 

revealed the clustering and close evolutionary relationship of one of the FCoV positive samples to a BatCoV 

isolated from cats (MW881010.1), suggesting that asymptomatic domestic and stray cats in Brazil may be 

involved in spreading FCoV and BatCoV. 
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Abstract:  

Bats are grouped in the order Chiroptera, and occur in all continents, except Antarctica. More than 1,400 

species are recognized currently. They are considered reservoirs for a great diversity of infectious agents than 

threaten human and animal health, which can contribute to the establishment of new outbreaks or epidemics. 

Given the great viral diversity detected in these animals and their proximity to urban areas the possibility of 

genetic recombination and consequent emergence of viruses potentially pathogenic to humans is feasible. 

Adenoviruses (AdV) belongs to the family Adenoviridae and comprises a diverse group of species that occurs 

in a wide range of hosts. Described worldwide it causes a wide spectrum of diseases such as gastrointestinal, 

respiratory, meningitis, etc, with a marked rate of morbidity and mortality. This study aims to detect the 

presence of Mastadenovirus in free-living bats from an Atlantic Forest remnant in the metropolitan region of 

Rio de Janeiro (Estação Biológica Fiocruz Mata Atlântica). From 2020-2021, biological samples were 

collected from 112 animals of the Phyllostomidae family. Genetic materials extracted (RNeasy Mini Kit™-

Qiagen) from rectal swab and feces of bats were analyzed by nested PCR, using a pan-adenovirus primer to 

target DNA Polymerase with 260 pb. Positive samples on agarose gel were submitted to Sanger Sequencing 

(BigDye™ Terminator v3.1 Cycle Sequencing Kit-Applied Biosystems) and worked with the ABI 3130XL 

Genetic Analyzer (Applied Biosystems). Data were treated with Chromas™, BioEdit™ and Mega X™ 

software. At similarities to existing sequences were determined using Basic Local Alignment (BLAST). Two 

animals were positive for AdV (1.7%; 2/112), both are adult females of Artibeus lituratus captured at the same 

location and day. DNA Polymerase sequencing revealed similarity with others Mastadenovirus sequences 

obtained from South African bats. One with an identity of 71.9% (MF593276) of AdV found in the genus 

Neoromicia, and the second with an identity of 75.2% (MG680358), with AdV found in Miniopterus 

natalensis. A. lituratus have a gregarious habit, feed mainly on fruits and are able to fly great distances. It is 

suggested that due to their behavioral habits, they may spread the virus among the bat community. The 

detection of AdV in bats has already been carried out in other countries, and in Brazil we still have few studies. 

In recent years, we have observed regional and global epidemics associated with emerging viral infectious 

diseases, where bats appear as hosts or reservoirs for many of them. These diseases not only affect human 

health, but also the economy and biodiversity. Our study adds new information on the occurrence of adenovirus 

in bat populations in the Atlantic Forest of Rio de Janeiro and supports the need for long-term ecological 

surveillance of bat viruses, according to One Health approach; which allows for the establishment of actions 

in health surveillance to monitor emerging zoonotic infectious diseases. Financial Support: This study was 

financed in part by the CAPES (Finance Code-001), FAPERJ ("Apoio a Grupos Emergentes de Pesquisa no 
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Abstract:  

In Brazil, with the success of controlling urban rabies transmitted by dogs, wild animals have played an 

increasingly important epidemiological role. Bats, non-human primates and wild canids are the main wild 

reservoirs of the rabies virus (RABV) in the country and may be adapted to urban areas, causing infection in 

domestic animals and occasionally in humans. This study aimed to evaluate the circulation of RABV in the 

region of Floresta da Pedra Branca, the largest urban forest in the world, located in the capital of the State of 

Rio de Janeiro, southeastern Brazil. For this study, in 2022, under license LM6/18, a total of 73 animals were 

captured (61 individuals of bats/8 species and 12 marmosets). To capture the bats, mist nets were used, while 

the marmosets were captured with tomahawks. For each individual captured, saliva and blood samples were 

collected. Samples from saliva of animals were subjected to Reverse Transcription Polymerase Chain Reaction 

(RT-PCR), targeting the RABV N gene, and samples from blood were submitted to Rapid Fluorescent Focus 

Inhibition Test (RFFIT) for detection of neutralizing antibody (Ab) against RABV. In RT-PCR all samples 

were negative. In RFFIT, 57 samples (78.08%) were negative; 9 samples from bats and 1 from marmoset 

(13.70%) had Ab titers from 0.063 IU/mL to 0.091 IU/mL; and 6 samples (8.22%) from bats were positive 

with Ab titers from 0.1 IU/mL to 0.26 IU/mL. Serological studies can help to understand the circulation of the 

virus among bats, serving as an indicator to assess the circulation of RABV in the region. The detection of 

antibodies against rabies in animals without a history of vaccination indicates previous contact with the virus. 

Although the Ab titers identified were low, it should be noted that RFFIT is a specific test and, in addition, 

detects neutralizing antibodies. The presence of Ab and absence of viral RNA in swabs indicates that at the 

time of sample collection there was no transmission of RABV, but it indicates its circulation in the analyzed 

populations, which reinforces the importance of monitoring rabies in wild animal populations. 
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Abstract:  

Porcine circovirus (PCV) is described as one of the most endemic viruses worldwide. There are four species 

of PCV, namely porcine circovirus 1 (PCV-1), porcine circovirus 2 (PCV-2), porcine circovirus 3 (PCV-3), 

and porcine circovirus 4 (PCV-4). Epidemiological studies have shown that PCV-2 is the main pathogen 

causing porcine circovirus-related diseases, which lead to significant financial losses in major swine-producing 

countries worldwide. The past decade has witnessed significant improvements in the production of noble metal 

nanostructures, which led to advancements in several biosensor and technology fields, highlighting the 

localized surface plasmon resonance (LSPR) technique as a potential diagnostic tool. SPR associated with 

noble metal nanostructures creates sharp spectral absorption and scattering peaks as well as strong 

electromagnetic near-field enhancements can be visualized in the ultraviolet-visible (UV-Vis) region. The aim 

of the current study is to present a low-cost and easy-to-interpret kit used to diagnose PCV-2. The 

aforementioned kit used a base hybrid nanoparticles resulting from the merge of surface active maghemite 

nanoparticles and gold nanoparticles, based on the deposition of specific PCV-2 antibodies on their surface 

through covalent bonds. In total, 10 negative and 40 positive samples (≥ 102 DNA copies/µL of serum) 

confirmed by qPCR technique were tested. PCV-1 virus, adenovirus, and parvovirus samples were tested as 

interferents to rule out likely false-positive results. Positive samples showed wavelength shift on the UV-Vis 

graph when they were added to the complex, whereas negative samples did not show a shift in wavelength. 

The entire process took place approximately 1 min after the analyzed samples were added to the complex. 

They were tested at different dilutions, namely pure, 1:10, 1:100, 1:1000, and 1:10,000. Transmission electron 

microscopy (TEM) images were generated to validate the experiment. This new real-time PCV-2 diagnostic 

methodology emerged as simple and economic alternative to traditional tests. Moreover, the present study can 

be used as basis to produce new biosensors and to detect other virus and bacterium types. 
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Abstract:  

Influenza A virus (IAV) subtypes H1N1, H1N2 and H3N2 are endemic in pig herds and viral diversity has 

increased since 2009 after reassortment with co-circulating H1N1pdm09. As a result of surveillance efforts, 

H1N1, H1N2 and H3N2 IAVs were isolated from pig samples collected between 2011 and 2020 from 

commercial farms located in seven Brazilian states, which together represent approximately 96% of Brazilian 

pig production. Hemagglutinin (HA) and neuraminidase (NA) segments from 107 IAV samples were selected 

for phylogenetic characterization. A representative set of human seasonal and global swine HA and NA IAV 

sequences collected between 1930 to 2020 were included in the analyses, and we excluded viruses with an HA 

and/or NA from the H1N1pdm09. Nucleotide alignments were generated separately for each segment (H1, H3, 

N1 and N2) using MAFFT. Maximum-likelihood phylogenetic trees were inferred using IQTREE2 with 

standard automatic best-fit model selection. Branch statistical support was assessed using ultrafast bootstrap 

(UFboot) and SH-aLRT with 1,000 replicates. The estimated time frame of human-to-swine transmission was 

inferred using TreeTime. On the H1 phylogeny, the Brazilian sequences (n=58) formed three genetic clades 

representing three distinct spillover events from human seasonal H1N1 and H1N2 influenza viruses that 

occurred in the late 1980s (one clade) and early 2000s (two clades), respectively. The H3 sequences from 

Brazilian H3N2 isolates (n=38) grouped in a monophyletic clade suggesting the occurrence of a single 

introduction of human seasonal H3N2 into pigs in the late 1990s. On the N2 phylogenetic analysis, six different 

human-to-swine introductions in Brazil were detected (n=91) and included H3N2 and H1N2 human seasonal 

IAVs that circulated in the late 1990s (three clades), early 2000s (one clade), 2011 (one clade) and 2015 (one 

clade). The N1 segments of Brazilian isolates (n=4) formed a single cluster, representing only one event of 

H1N1 human-to-swine transmission in the early 2000s. Notably, all the genetic clades documented across the 

two gene segments evaluated are specific to Brazil and have not been detected in any other country. These 

results demonstrate that human seasonal IAVs were introduced at least eight times into swine in Brazil: H3N2 

viruses were introduced five times (three times during the late 1990s, one in 2011 and one in 2015), H1N1 

viruses were introduced twice (late 1980s and 2006), and one H1N2 was introduced in the early 2000s. We 

conservatively estimated that IAVs derived from four of these eight introductions have circulated among pigs 

at least until 2020, the most recent date of sample collection. These findings reinforce the significant 

contribution of human seasonal IAVs spillovers to the genetic diversity of circulating swine IAVs. In addition, 

our study reiterates the importance of surveillance in pigs to detect emergence of novel strains and assist with 

vaccine antigen selection. 
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Abstract:  

Arboviruses are viruses that use hematophagous arthropod vectors to be disseminated. They are present in 

urban and wild cycles. Ticks are hematophagous arthropods, obligatory parasites, which use a wide range of 

hosts. As vectors, ticks are capable of transmitting a wide variety of pathogens, and are among the most 

important disease vectors, affecting wild and domestic animals and also humans, representing a serious risk to 

public health. Brazil has a great diversity of arthropods and vertebrate animals which, together with climatic 

conditions, are favorable characteristics to the occurrence of these diseases. Most tick-borne viruses have RNA 

genomes that are prone to accumulate mutations resulting in high variability. These genomic changes can 

influence the spread of viruses to new habitats and hosts and lead to the emergence of new viruses that can 

pose a threat to public health. Therefore, investigation of viruses that circulate in ticks is important to 

understand their diversity, variety of hosts and vectors, predicting new emerging pathogens. Viral 

metagenomics is a useful tool for simultaneously identifying all viruses present in a sample, including new 

variants of already known viruses or completely new viruses. Therefore, this project proposes to investigate 

the viroma of ticks from wild animals received and cared for at the Municipal Zoo of São José do Rio Preto - 

SP, and thereby provide information to contribute to the epidemiological surveillance in the region. So far, 283 

ticks were collected, which were initially identified morphologically, and separated into 74 pools. The RNA 

was extracted, and the identification of the species was confirmed, in 71 pools, by molecular analysis of the 

mitochondrial gene, more specifically, the subunit I of cytochrome c oxidase (COI). Sequences were analyzed 

on GenBank® platforms by the Nucleotide Blast program (BLASTn) and BOLDSYSTEMS. Genomic 

libraries are being prepared and will be subjected to next generation sequencing (NGS). The viral genomes 

found will be validated by real time PCR and Sanger sequencing. This study is of great value to characterize 

the viruses that circulate in ticks of wild animals, allowing us to understand potential risks of emergence of 

zoonoses, which can cause impacts on human health, in addition to the potential impacts on the wildlife in the 

region. 
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Abstract:  

Equine herpesvirus type 1 (EHV-1) is an important pathogen that causes abortion, neonatal disease, respiratory 

disorders, and neurological signs in equine populations worldwide. EHV-1 affects horses of any age group, 

gender and breed, with clinical manifestations ranging from ataxia, paraplegia or quadriplegic. Herpesviruses 

may cause latent infection, and recurrent shedding of the virus from asymptomatic carriers may spread the 

disease in the equine population. In order to avoid the dissemination of EHV-1 for healthy animals, rapid and 

sensitive diagnosis is necessary. The Rabies and Encephalitis Laboratory of the Instituto Biológico, São Paulo, 

Brazil, analyzed in the first semester of 2022, thirty-three samples of cerebrospinal fluid (CSF) of equine who 

presented neurological symptoms, from different regions. The CSF was collected aseptically with a needle and 

syringe, and sent refrigerated or frozen for virological analysis. The samples were subjected to nested-PCR for 

EHV-1 using primers that ecode the glycoprotein B (gB) of the viral genome. Five samples (15.0%) were 

positive, showing the virus is circulating in the equine population. This result reinforces the importance of 

clinical follow-up of animals, when CSF collection aims at the microbiological diagnosis of the virus, 

prognosis, prophylaxis and treatment. The occurrence of these cases demonstrates the need for a preventive 

program that uses vaccination against EHV-1. In the case of animal´s death, besides CSF, the central nervous 

system and other organs can be collected during necropsy, and be analyzed by microbiology, histopathology, 

and toxicology, aiming the differential diagnosis of neurological syndrome. 

keywords: CSF; neurological syndrome; horses; nested-PCR; EHV-1 

Acknowledgement  

Financial Support: National Council for Scientific and Technological Development (CNPq) - 

Scientific initiation scholarship (PIBIC) 
 



332 

 

MOLECULAR AND SEROLOGIC EVIDENCE OF SARS-COV-2 INFECTION IN A DOG 

WITH MYXOMATOUS MITRAL VALVE DISEASE 
 

Gabriela Oliveira Pereira 1; Raissa Mirella dos Santos Cunha da Costa 2; Fábio Luís Lima Monteiro 3; 

Marcelo Calado de Paula Tôrres 3; Thamiris dos Santos Miranda 3; Pedro Henrique Nascimento 

Carneiro da Silva 4; Ronaldo da Silva Mohana Borges 4; Bruno Ricardo Soares Alberigi da Silva 5; 

André Felipe Andrade dos Santos 3; Daniel Guimarães Ubiali 1; Luciana Moreira Miyashiro 6; Shana 

Priscila Coutinho Barroso 2 
1. Universidade Federal Rural do Rio de Janeiro. Setor de Anatomia Patológica; 2. Instituto de Pesquisas Biomédicas, 

Hospital Naval Marcílio Dias. . Laboratório de Biologia Molecular; 3. Departamento de Genética. Universidade Federal 

do Rio de Janeiro. Laboratório de Virologia Molecular; 4. Universidade Federal do Rio de Janeiro.. Laboratório de 

Biotecnologia e Bioengenharia Estrutural; 5. Universidade Federal Rural do Rio de Janeiro. Clínica Médica de Animais 

de Companhia; 6. São João de Meriti. Rio de Janeiro. Clínica Rio Vet. 

 

Abstract:  

The present pandemic of COVID-19 is a worldwide challenge to public health, economy, and societal issues. 

Scientific findings indicate that the SARS-CoV-2 transmission is unidirectional (humans to animals). 

However, there are concerns regarding the role of some animal species as potential continuous reservoirs in 

the ongoing pandemic. Our work describes a report case od SARS-CoV-2 infection using RT-qPCR and 

serological tests in a dog with myxomatous mitral valve disease. The clinical follow-up was based on thoracic 

radiographs, electrocardiograms, ecodopplercardiogram, hematology and serum biochemistry. The dog 

presented amplicons compatible with SARS-CoV-2 infection and western blot seroreactivity for viral proteins 

N and RBD of canine IgG antibodies. The animal had contact with positive humans and presented underlying 

heart and renal disease. Human and canine immune systems responses seem to be similar in response to SARS-

CoV-2 due to positive western blot and negative neutralization tests. The present report describes the clinical 

signs, molecular and serologic findings of SARS-CoV-2 infection in a dog with underlying heart disease.  
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Abstract:  

Poultry production is an activity of great importance in the Brazilian economy. Avian metapneumovirus 

(aMPV) mainly infects the mucosa of the upper respiratory tract, causing nasal exudates, frothy eye, 

conjunctivitis, and swelling of the head-facial sinuses. Clinical signs usually appear between days three to five 

post-infection Although the clinical manifestations are minor, co-infection with some bacteria, such as the 

avian pathogenic Escherichia coli (APEC), can lead to serious damage in slaughterhouses, increasing animal 

condemnations for airsacculitis and septicemia. This study aimed to compare the methods of reverse 

transcription followed by conventional polymerase chain reaction (RT-PCR) and serology to detect aMPV in 

unvaccinated broilers in Brazil. For this purpose, 100 batches distributed among different states were selected. 

Based on their production, 60% of the samples came from the South region, while the remaining 40% were 

collected in the Southeast and Northeast regions of Brazil. The batches were chosen based on their history of 

respiratory problems, swabs were collected from chickens with clinical signs, aged between 13 and 32 days. 

RNA was extracted from the swabs and the samples were submitted to the RT-PCR technique. The RNA was 

reverse transcribed to complementary DNA (cDNA) and the presence of aMPV subtypes A and B was 

evaluated by conventional PCR, using specific primers for the glycoprotein G. Only 2 out of 100 batches were 

positive for subtype B, while none was positive for the subtype A. Both positive samples came from the Paraná 

state, the major producer of Brazilian poultry. For serology analysis, the date of collection was close to the 

animal slaughter, approximately 25 animals were randomly chosen from each batch for blood collection and 

the serum was evaluated using an Enzyme-Linked Immunosorbent Assay (ELISA). As result, 20% of the 

samples showed the presence of antibodies against aMPV. The positive samples were concentrated in the South 

region of Brazil, as 70% came from the state of Paraná and the remaining 30% from the state of Santa Catarina. 

The results of both techniques indicate a significant prevalence of aMPV in unvaccinated broilers in Brazil. 

RT-PCR is a rapid and specific method for the detection of aMPV and allows the distinction between subtypes 

A and B. However, it is an expensive technique and samples need to be collected before clinical signs appear. 

Serology allows the analysis of a wide variety of animals, but cannot be used as a diagnostic method, as it only 

indicates the previous contact with the virus. 
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Abstract:  

Yellow fever (YF) is an acute viral disease caused by the yellow fever virus (YFV), which is maintained in 

sylvatic cycles of transmission involving non-human primates (NHP) and mosquitoes in Brazil. The 2016-

2019 YF outbreaks reported in Brazil have been considered the most significant in the last 70?years. Some 

neotropical NHP species are susceptible to YFV infection resulting in epizootics that precede human cases. 

NHPs have been used as sentinel hosts during surveillance programs. However, for some species of NHP, as 

the Black-tailed marmoset (Mico melanurus) that is prevalent in urban parks of the state of Mato Grosso (MT), 

little information regarding its susceptibility and exposure to YFV is available. In the present study we 

investigated the circulation of YFV in vertebrates including free-ranging Black-tailed marmoset and other 

species of NHP kept in captivity, and in mosquitoes collected in urban parks and other areas of metropolitan 

regions of MT and the state of Mato Grosso do Sul (MS), West-Central Brazil (2017-2018). Whole blood 

samples of 80 NHP, including 48 Mico melanurus, and 2,332 mosquitoes were tested for YFV by RT-qPCR. 

Additionally, plasma samples of 23 NHP were tested for neutralizing antibodies for YFV by Plaque Reduction 

Neutralization Test (PRNT). All samples were negative for YFV RNA and/or neutralizing antibodies, 

suggesting no exposure to YFV in the NHP and vectors tested. Monitoring the circulation of YFV in different 

species of PNH and vectors in metropolitan areas of the country is essential for a better understanding of the 

potential maintenance cycles of YFV at the human-animal interface in Brazil. 
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Abstract:  

Due to the pandemic scenario caused by COVID-19, the search for experimental models for the development 

of drugs and vaccines against SARS-COV-2 is constant and necessary. Unlike in vivo analyses, performed on 

living organisms, or those in vitro, performed outside a living organism, but still using biological frameworks, 

such as isolated cells, tissues or organs, an in silico analysis uses computational environments to perform 

simulations of biological systems. In this context, the aim of this research was to propose an experimental 

model for investigation of therapeutic targets through the construction of protein interaction networks, derived 

from in silico analysis. In this study, both the participants (targets and drugs) and the environments (organisms 

of dogs and cats) are represented by data obtained and processed in public databases and finalized in free 

software. The databases used were those from the STRING - Search Tool for the Retrieval of Interacting 

Genes/Proteins, version 11.0, and STITCH - Search Tool for Interacting Chemicals, version 5.0. The software 

was Cytoscape, version 3.8. From these tools, we carried out the construction of protein-protein interaction 

networks, using ACE2 (Angiotensin-converting enzyme 2 precursor), from the species Canis familiaris and 

Felis catus, as a source protein, to explore the possibilities of using biological networks , built from data from 

public banks, to point out candidates for therapeutic targets. Therefore, we used ACE2 as a target example and 

dogs and cats as experimental models. This approach was based on the information that SARS-COV-2 invades 

the body using the ACE2 receptor, which is expressed by type II pneumocytes in lung epithelium, vascular 

endothelium, kidneys and smooth muscle. The efficiency of the binding between the virus and the cellular 

receptors determines the susceptibility of the different host species to the infection, as well as defines the viral 

tropism at the cellular and tissue level. Regarding the in silico analysis for the canine species, we found AGT 

(Angiotensinogen) as the hub protein (largest number of connections) and the one with the highest betweenness 

centrality was CTSD (Cathepsin D). Proteins with a large number of connections (> degree) can be important 

distributors of information in a protein interaction network, while bridges, in this same network, are also 

important because they are critical for the maximum flow of information (>betweenness centrality). On the 

other hand, in the network built for the feline species, we did not detect more or less important proteins, since 

each protein connects with all the others, forming a click. Finally, in chemical-protein interaction networks, it 

is possible to perceive the presence of Angiotensin Converting Enzyme Inhibitors (ACEI) and Angiotensin 

Receptor Antagonists (ARA), in addition to other drugs that increase ACE2 expression, such as non-steroidal 

anti-inflammatory drugs. and antidiabetics. In this study, only a screening of targets and drugs was presented, 

requiring extensive functional analyzes to validate the results obtained. 
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Abstract:  

Bluetongue virus (BTV) is an arbovirus belonging to the Orbivirus genus within the family Reoviridae that 

causes hemorrhagic disease in susceptible ruminants, havingespecially high mortality rates in sheep and deer 

andculminating in restriction of domestic animal trade. In the state of Minas Gerais (MG), high serological 

infection ratesand death of animals have been notified. The aim of this study was to determine the serological 

profile of BTV and follow the dynamics of seroconversion in 2 beef (Beef1 and Beef2)and 2 milk sheep (Milk1 

and Milk2) herds in metropolitan mesoregion of Belo Horizonte. Blood samples were collected three times 

during one year (after rain, after drought and between these two periods). At each flock, for BTV 

seroprevalence, 120 samples were collected in each visit. Samples were stratified by age as 1-3months (P1), 

4-6m (P2), 7-12m (P3) and >12m (P4) and processed through Agarose Gel Immunodiffusion (AGID). Some 

samples were not collected (NC) due to insufficient individuals in the respective age group. Results showed 

that positive animals were identified in all herds, with prevalence of: 78.02% (P1), 29.41% (P2), 39.51% (P3), 

and 87.67% (P4) in Beef1, 63.33% (P1), 24.71% (P2), 60.81% (P3) and 92.22% (P4) in Beef2, 18.44% (P1), 

0%(P2), NC (P3) and 16.88% (P4) in Milk1 and 0% (P1), 100% (P2), NC (P3) and 82.29% (P4) in Milk2. For 

cohort study, 40 animals were randomly selected at each flock. Three samples of each animal were collected 

with 3 months' gap, and stratified by age at time of collection: 1-3m (C1), 4-6m (C2), 7-9m (C3) and 10-12m 

(C4). Samples were processed through IDEXX's competitive ELISA kit for anti-VP7 antibodies. Results 

showed positivity of 45,16%(C1), 9,68% (C2), 0% (C3) and NC (C4) in Beef1 herd, 32,26% (C1), 6,45% (C2), 

61,29% (C3) and NC (C4) inBeef2 herd and NC (C1), 20% (C2), 60% (C3), 100% (C4) in Milk2 herd. Despite 

the serologically positive animals foundin the prevalence study, all of Milk1's samples were negativein the 

cohort study, which qualifies the herd as an enzootic instability zone. The 4-6m group were identified as being 

in the highest risk of infection as they showed the lowest number of seropositive animals in the majority of the 

herds. Thisprobably could be explained by the decrease of the maternalcolostrum's immunoglobulins around 

this time. Older animals tend to have high positivity rates due to seroconversion, consequence of infection. 

Therefore, Belo Horizonte's mesoregion presents a mostly endemic BTV epidemiological profile, with 

significant passive immunity transmission in endemically infected herds. Risk factors analyses were done to 

better understand the difference between evaluated flocks' profile. Characteristics such as terrain altitude and 

seasonality were statistically relevant. 
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Abstract:  

Rabies is a neurotropic and usually fatal zoonosis that affects all mammals, including man. Caused by 

Lyssavirus rabies (RABV), this disease has bats and canids as its main reservoirs. Different species of bats 

have already been identified with different genetic lineages of RABV. Non-hematophagous bats play an 

important role in nature, which, associated with the gaps in knowledge about their immunity, makes it difficult 

to control rabies in these animals. The protein (PTN) Bat Interferon-induced with tetratricopeptide repeats 5 

(BatIFIT5) has antiviral action, working on innate immunity. This study aimed to evaluate the antiviral action 

promoted by this PTN in different RABV genetic lines characteristic of non-hematophagous bats. For that, 

RABV samples with genetic lineage from insectivorous bats Eptesicus furinalis and Tadarida brasiliensis were 

inoculated (1 MOI) in HEK293 cells expressing PTN BatIFIT5. Cells were fixed 24 and 48 hours post infection 

for detection of viral antigens using the direct immunofluorescence technique. For the negative control, cells 

without PTN BatIFIT5 expression were inoculated under the same conditions. To read the results, twenty fields 

were observed, the fluorescent foci (FF) counted and the comparison of the number of FF in cells with and 

without PTN expression was performed. The greatest FF reduction was identified when cells were fixed 24 

hours post infection. There was antiviral action of PTN BatIFIT5 against the two genetic lines of RABV tested, 

being slightly greater against the genetic lineage of RABV characteristic of Tadarida brasiliensis bat. This is 

the first work that identified the action of PTN BatIFIT5 against RABV, further studies are needed since PTN 

expression may vary according to the stage of infection of the disease. 
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Abstract:  

Inclusion body disease (IBD) is a highly transmissible viral disease of snakes responsible for severe losses in 

snake's collections. It is caused by a newly described genus of the Arenavidae family, Reptarenavirus, a group 

composed by bisegmented RNA viruses with ambisense by coding strategy. Thus far, reports confirming the 

circulation of reptarenaviruses in captive snakes in North America, Europe, Asia, Australia and recently in 

South America, affecting snakes species within the families Boidae and Pythonidae. Here, we describe a case 

of IBD in a snake from a Zoological in Rio Grande do Sul, Brazil. On July 2021, a 14 years old Boa constrictor 

presenting an abscess was given medical attention and in the blood smears, it was possible to visualize 

eosinophilic intracytoplasmic inclusion body in azurophiles, compatible with IBD. Reptarenavirus infection 

was confirmed by RT-PCR with the partial amplification of 140 nucleotides of the polymerase gene detected 

in blood and swab samples. The animal did not presented any other sign of disease during the investigation. 

An additional investigation was carried in nine snakes that shared the same enclosure: three Phyton morulus, 

three Eunectes murinus, one B. constrictor, one Epicrates sp. and one Corallus hortulanus. All blood samples 

were then screened for reptarenaviruses by RT-PCR and blood films examination by light microscopy for the 

presence of inclusion bodies. None was positive. Then, we used next generation sequencing to obtain the 

complete sequence of the reptarenavirus responsible for the infection. The almost complete sequence of the 

open reading frames of the four predicted proteins revealed that this virus was most closely related to the 

recently identified Porto Alegre virus 1, an unclassified reptarenavirus detected in boids originally from 

Amazon kept by private owners in Rio Grande do Sul. These findings add to the recent identification of the 

highly divergent arenaviruses in boid snakes with IBD in Brazil and indicate that these viruses circulates 

among distinct snakes collections in the country. Thus, our results corroborate with the fact that the viruses 

could circulate in indigenous snake populations and that inbreeding during captivity can result in higher 

susceptibility. 
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Abstract:  

Introduction: Reptarenavirus have been linked to Inclusion body disease (IBD) that has a direct impact on the 

health of captive constrictor snake populations and may lead to the eradication of entire collections. It is 

characterized by the formation of intracytoplasmic proteinaceous inclusions in neurons and epithelial cells of 

various organs. In boid and pythonid snakes, reptarenavirus infection can be asymptomatic and have persistent 

viremia. Currently, there are no treatments against BIBD and preventive practice is based on euthanasia of 

confirmed cases with action preventing the spread of the disease in the collection. Objective: The aim of this 

work was to determine the prevalence of reptarenavírus in two captive constrictor snakes collections of the 

Instituto Butantan, as well as to identify the spectrum of reptarenavírus tissue distribution in the infected 

animals. Methods: Oral and cloacal swabs and/or tracheal lavage were collected from snakes of the families 

Boidae (34), Colubridae (3) and Pythonidae (2) with or without clinical signs and submitted to PCR for 

Reptarenavirus detection. Positive animals were ethically euthanized and a complete post-mortem examination 

was performed. Organ fragments were removed, placed in cryotubes containing VTM and stored at -80°C. 

Nucleic acid extraction from all clinical specimens was realized with the Magmax Core Nucleic Acid 

Purification Kit, followed by cDNA synthesis by the High Capacity RNA-to-cDNA™ kit using random 

primers. Detection of the reptarenavirus was performed by conventional PCR using specific primers for the L 

gene. The amplified fragment of 820 bp was sequenced and molecular analysis was carried out. Results and 

discussion: samples from 24 Boa constrictor constrictor (Bcc), 03 Boa constrictor amarali (Bca), 5 Epicrates 

sp, 02 Eunectes sp, 02 Python regius and 03 Pantherophis guttatus were submitted to PCR for reptarenavirus 

detection. A total of 9 snakes (9/39 or 23%) were positive for reptarenavirus, all belonging to the Boidae 

family, 7 being Bcc and 2 Bca. After post-mortem analyses the viral RNA was detected in: trachea (5/7), 

esophagus (5/7), heart (6/7), liver (7/7), lung (5/7), stomach (6/7), thyroid (2/2), spleen (4/5), pancreas (4/5), 

gallbladder (7/7), celomatic fluid (1/2), blood (4/4), serum (3/3), kidney (4/5), reproductive system (4/5), 

intestine (5/6), adrenal (1/1) and feces (1/1), demonstrating that the virus is widespread in all organs, regardless 

of the appearance or absence of clinical signs. In addition, we verified that the viral RNA was detected in the 

stool for up to 8 days. The phylogenetic analysis showed that all the nucleotide sequences clustered with the 

University of Helsinki virus. Samples from 2 animals (1 asymptomatic and 1 with respiratory symptoms) had 

the complete genome sequenced and the analyses showed approximately 3% differences between them, 

suggesting that the transmission of the virus may have occurred from one animal to another. 
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Abstract:  

Introduction: Chuviruses, a group of single-stranded negative-sense RNA viruses, genetically situated between 

segmented and unsegmented viruses, have been reported in arthropods, snakes, fishes, and nematodes. The 

oral swab of Boa constrictor amarali previously detected as infected with reptarenavirus was submitted to 

next-generation sequencing and a virus of the Chuviridae family was detected by metagenomic analisys. 

Objective: The aim of this work was to verify the presence of the Chuvirus in samples collected from positive 

reptarenavirus animals of two captive constrictor snakes collections of the Instituto Butantan, as well as 

identify the different target organs in which the virus could be detected. Methods: Oral and cloacal swabs 

and/or tracheal lavage were collected from Boidae snakes with or without clinical signs and submitted to PCR 

for Reptarenavirus detection. Positive animals were ethically euthanized and a complete post-mortem 

examination was performed. Organ fragments were removed, placed in cryotubes containing VTM and stored 

at -80°C. Nucleic acid extraction from all clinical specimens was realized with the Magmax Core Nucleic Acid 

Purification Kit, followed by cDNA synthesis by the High Capacity RNA-to-cDNA™ kit using random 

primers. Detection of the reptarenavirus was performed by conventional PCR using specific primers for the L 

gene and the amplified fragment was sequenced by Sanger method. Samples from positive reptarenavirus 

animals were submitted for detection of Chuvirus by conventional PCR assay using specific primers for 

RNApol gene. Results and discussion: 105 clinical specimens of 7 Boa constrictor constrictor (Bcc) and 2 Boa 

constrictor amarali (Bca) that were positive for reptarenavirus were tested by conventional PCR assay for 

Chuvirus. The amplicons were detected in different clinical specimens, as trachea, lung, testis, oral and cloacal 

swabs of five animals (01 Bca and 04 Bcc). All the results will be confirmed by sequencing. The detection of 

the virus itself does not allow us to conclude about its morbidity or the role of the coinfection with 

reptarenavirus for the snake's healthiness. Further studies will be performed in order to confirm our hypothesis.  
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Abstract:  

Rabies is an important fatal zoonosis that causes an acute encephalitis in all mammals. The Lyssavirus rabies 

(RABV) is a negative RNA of approximately 12kb which encodes five proteins: nucleoprotein (N), 

phosphoprotein (P), matrix protein (M or M2), glycoprotein (G) and RNA polymerase (L). Despite being one 

of the oldest infectious diseases of humanity and having a wide range of studies, there are paradigms in the 

understanding of RABV stability, like even being an RNA virus, with few genes and no proofreading 

mechanism in RNA polymerase, it's still considered a more stable virus than other RNA virus. The present 

study aimed to identify the stability of P and G genes of RABV. Initially, 21-day-old swiss albino mice were 

submitted to 10 successive passages of CVS (Challenge Virus Standard). The ten central nervous systems 

(CNS) of these mice were collected and submitted to RNA extraction (Trizol method ® Invitrogen, Carlsbad, 

CA, USA), reverse transcription followed by polymerase chain reaction (RT-PCR) with primers for the P and 

G genes. The amplicons were submitted to sequencing and finally, the phylogenetic analysis using the 

sequences obtained in the Bio Edit Sequence Alignment Editor. Therefore, one random mutation per 

replication in the genome was observed, due to its viral characteristics that make it so prone to mutations. In 

the P and G genes, between one to five mutations were observed over the 10 passages. And as result, it was 

possible to observe in only ten passages of the CVS fixed virus in mice some synonymous and non-

synonymous nucleotide variations of the type: deleterious and inversion of nucleotides along the sequence. 

Most of the mutations were synonymous and deleterious and curiously more present in the last passages (6th, 

8th, and 9th). Despite the challenge of filling a gap between studies in the real world, understanding the patterns 

of variants allows us to understand host changes, clarify the origins of diversity, and prevent and control 

potential rabies outbreaks. 
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Abstract:  

In recent years there has been an emergence of zoonotic infections, especially viral borne diseases. Rodents 

are well known recognized as reservoirs associated with new viruses emergence. Capybara (Hydrochoerus 

hydrochaeris) is the world´s largest rodent species distributed throughout South America. These animals are 

incredibly tolerant to anthropogenic environments and are occupying large urban centers. Capybaras are 

known to carry potentially zoonotic agents, including R. rickettsia, Leishmania spp., Leptospira spp., 

Trypanosoma spp., Salmonella spp., Toxoplasma gondii and rabies virus. Focusing on the importance of 

monitoring potential sources of emerging zoonotic viruses and new viral reservoirs, the aim of the present 

study was to assess the presence of fecal borne viruses in the feces of capybaras living in urban parks in São 

Paulo state, Brazil. A total of 337 fecal samples were collected between 2018 and 2020 and screened for: (i) 

Rotavirus group A (RVA) by ELISA; (ii) non-RVA species and Picobirnavirus (PBV) using PAGE; (iii) 

Human Bocaparvovirus (HBoV), Bufavirus (BuV), Tusavirus (TuV) and Cutavirus (CuV) by in houses qPCR; 

(iv) Human Enterovirus (EV), Norovirus GII (NoV) and Hantavirus by in houses RT-qPCR; (v) SARS-CoV-

2 via commercial RT-qPCR kit assay; and (vi) Astrovirus (AstV) and Adenovirus (AdV) using conventional 

nested (RT)-PCRs. All fecal samples tested were negative for fecal borne viruses. The viability of capybaras 

stools was also analyzed. A total of 35 stool samples were tested (representative sampling) via MALDI-TOF 

MS, and 25 bacterial and 5 fungi species were identified. In addition, 22 capybaras stool samples was spiked 

with the reference RVA G2P[4] and HAdV-F40 strains in order to verify possible presence of PCR inhibitors 

that may lead to false negative results, especially considering animal feces. All DNA/RNA extracts in seeded 

specimens amplified efficiently and did not differ from results of DNA/RNA extracted from the original 

reference strains used. Thus, the stool samples employed in the present study were suitable for viral testing. 

This study adds further evidence that the fecal borne viruses is a minor public health issue in Brazilian 

capybaras, at least during the surveillance period and surveyed areas. Continuous monitoring of sylvatic 

animals is essential to prevent and control the emergence or re-emergence of newly discovered virus as well 

as viruses with known zoonotic potential. 
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Abstract:  

The circulation pattern of viruses in nature can be investigated using active epidemiological surveillance 

directly from environmental samples or from reservoir animals. Bats have been recognized as ideal hosts of a 

range of viruses and have been associated to spillover events. In this millennium, three coronaviruses with 

ancestral origins in bats have emerged and caused widespread outbreaks in humans: Severe Acute Respiratory 

Syndrome (SARS) - 2003, Middle East Respiratory Syndrome (MERS) - 2013 and Severe Acute Respiratory 

Syndrome Coronavirus 2 (SARS-CoV-2) - 2019. Tadarida brasiliensis is a bat species in the Molossidae family 

that is common in the Americas from Chile and Argentina to southern United States of America. It is a well-

adapted species to anthropic environments and due to its roosting habits in expansion spans of buildings and 

roofs, they have been acknowledged as little house-bats. Since the NSP3 and RdRP are essential components 

of the replication/transcription coronavirus complex and important mechanisms for the adaptive success of 

viruses, we used these protein sequences for phylogenetic analysis. Using a metagenomic approach to anal and 

tracheal swabs of Tadarida brasiliensis of a resident colony of Bosque dos Jequitibás located in an urban area 

of Campinas (São Paulo, Brazil), we generated almost 260 million reads (score Q &gt; 30) by Illumina HiSeq 

2500 platform. From these reads we conducted a BLAST analysis in which several of them matched Porcine 

Epidemic Diarrhea Virus (PEDV), a critical Alphacoronavirus causing agent of porcine epidemic diarrhea in 

pigs. Considering that Brazil is regarded as free of this pathogen, new evaluations were conducted to try and 

assemble the PEDV genome for establishing the phylogenetic-evolutionary history of this virus. Using a sub 

read assembling strategy, we assembled six contigs that covered almost the entirety of the genome (only the 

beginning of nsp1 gene and the genome region that encodes structural proteins were not assembled). We used 

MAFFT for multiple sequence alignment and IQTREE for the generation of phylogenetic trees, both using 

default settings. The phylogenetic tree using NSP3 and RdRP protein sequences showed the monophyletic 

clade between our BATSeq PEDV and other AlphaCoV previously identified in other bats species around the 

world. Additional analysis showed 100% similarity between BATSeq and NL63-like, a common virus of 

human respiratory infections identified in other frugivorous and insectivorous bat species. From these two 

protein sequences involved in viral replication our findings suggest the possibility of coevolution between T. 

brasiliensis and alphacoronaviruses. Hence this species should be regarded as a sentinel animal in 

epidemiological studies of diseases caused by viruses of the Orthocoronavirinae subfamily. 
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Abstract:  

The PREVIR-MCTI network (National Network for Virus Surveillance in Wild Animals) was established 

during the COVID-19 pandemic in 2020 and its main objective is virus surveillance in wild animals in Brazil. 

Our recent data showed a high genetic diversity of Alphacoronaviruses genus circulating in bats from the 

Atlantic Forest, belonging to four subgenera. The present work investigates the circulation of coronaviruses in 

the Atlantic Forest (SC and PE) and Brazilian Cerrado (GO). Swab samples (pool of oral and rectal swabs) 

were collected from each individual for a nested-PCR test targeting the RPdR gene of Orthocoronavirinae 

subfamily. Positive samples were sequenced by the Sanger method, and the obtained sequences were compared 

with available sequences in Genbank for phylogenetic analysis. In total, we analyzed 275 swab samples, in 

which 34 (12.4%) samples were positive, varying among biomes (Atlantic Forest 29 positive/257 analyzed) 

and Brazilian Cerrado (05 positive/18 analyzed). The majority (97%) of detected viruses were classified into 

Alphacoronavirus genus with sequences grouped into three subgenera recently proposed (Groups 1 to 3), and 

Amalacovirus. One sample from a phyllostomid bat captured in Atlantic Forest (SC) was grouped into 

Betacoronavirus genus and close to other previously described Bat-CoV sequences of Artibeus sp from Parana, 

with 99% of amino acid identity. Our results show a high diversity and high dispersion of Bat-CoV in Atlantic 

Forest and Brazilian Cerrado, with Bat-CoV sequences detected in six bat species, including Desmodus 

rotundus, which was classified into group 1 for the first time. As gene recombination can be observed in 

coronaviruses, and bats present a highly gregarious social behavior that could facilitate the spread of pathogens, 

the continuous viral surveillance in these mammals is needed for the preparedness for the emergence of a 

potential zoonotic pathogens.  
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Abstract:  

Newcastle disease virus (NDV) in feral pigeons was detected in three municipalities of Brazil (Porto Alegre, 

São Paulo city, and Recife) in the last 8 years. Phylogenetic analysis based on the complete CDS F gene 

grouped the Brazilian strain with other viruses from subgenotype VI.2.1.2, including sequences detected in 

Africa. The last detection of the NDV in feral pigeons in São Paulo city was reported by our group in 2019. 

Here we described a new outbreak in birds at the exact location three years later, in May and June 2022. Birds 

displayed similar clinical signs and gross lesions previously reported, including neurological signs and 

hemorrhages in different tissues from affected birds were observed. Tissue samples were collected from two 

birds and tested for Newcastle disease virus by RT-qPCR test targeting the M and F gene. One virus was 

isolated, obtained from a pool of tissue samples, and was characterized by the intracerebral pathogenicity index 

(ICPI) and the hemagglutination inhibition (HI) tests. This isolate had an ICPI of 0,06 characteristic for an 

avirulent NDV. The monoclonal antibody 617/161, which is specific to recognizing pigeon strains, inhibited 

the isolate with an HI titer of ≥ 256. Phylogenetic analysis based on the complete CDS F gene grouped the 

detected isolate with other viruses from subgenotype VI.2.1.2, class II, including the three previously reported 

in 2014, 2018, and 2019. The virus had a cleavage site (113-RRQKR 116*) characteristic for virulent strain, 

with 97.1% nucleotide identity compared to the sequence detected in 2019. We reported the fourth independent 

outbreak of the subgenotype VI. 2.1.2 in Brazil, and our data suggest a distinct when compared to the African 

NDV sequences that was previously grouped into subgenotype VI. 2.1.2. Therefore, we proposed the 

classification of a new subgenotype VI. 2.1.2.1, which has been circulating in Brazilian urban areas since 2014. 
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Abstract:  

H2 subtypes influenzavirus represents a pandemic threat due to the lack of widespread immunity. Although 

avian influenzavirus (AIV) H2 subtypes are unrelated to the 1957 pandemic H2N2 lineage, there is concern 

that the virus could have animal and public health consequences. In the present study, one AIV H2 subtype 

was isolated in embryo chicken eggs and characterized by full-length genome sequence. The H2N1 strain was 

isolated from oral/cloacal swabs obtained from wild migratory birds at Restinga de Jurubatiba National Park 

(Macaé, Rio de Janeiro). In total 118 birds, mainly from Charadriiformes orders, including long and 

intermediate migratory waterfowl shorebirds were sampled in April and October 2019. The samples were 

tested by Real-time RT-PCR (qPCR) for Newcastle Disease Virus (NDV) and AIV. Of these, AIV was 

detected in a sample from Calidris fuscicollis, no NDV was detected. Phylogenetic analysis indicates that the 

H2N1 internal genes showed phylogenetic relationship with influenza viruses isolated from North America. 

PB2 gene is most closely related to the AIV isolated in Wisconsin in 2018 (99.57% identity), PB1 is most 

closely related to the AIV from Ohio in 2018 (98.28%), PA-X with California strain 2017 (99.33%), NP to 

Wisconsin 2017 (97.18%), M2/M1 to North Dakota 2015 (98.73%) and NEP to Minnesota 2015 (98.53%). 

With respect to genes that code for surface proteins, closest HA gene relative is A/blue-winged 

teal/Guatemala/CIP049-H121-36/2014(H2N9), an AIV isolated in Guatemala in 2014, with only 93.34% of 

identity. Analysis of the deduced HA protein sequence shows a cleavage site consistent with a low pathogenic 

AIV (VPQIESRGLF) with little variation among viruses of the H2 subtype. The two most phylogenetically 

related NA genes are from influenza viruses isolated from Northern-shoveler in California (99.04%) and 

Illinois (98.76%). 

keywords: Avian influenzavirus; H2N1; Newcastle disease virus; Migratory birds; wild birds 

Acknowledgement  

Financial support: FAPESP 2017/01125-2 
 



347 

 

INVESTIGATION OF WEST NILE VIRUS INFECTIONS OCCURRING IN SÃO PAULO 

STATE FROM 2017 TO 2020. 
 

Márcio Junio Lima Siconelli 1; Luiza Antunes de Castro-jorge 1; Enio Mori 3; Maria do Carmo 

Custódio de Souza Hunold Lara 4; Eliana Monteforte Cassaro Villalobos 4; Benedito Donizete Menozzi 
5; Benedito Antonio Lopes da Fonseca 2 
1Pós-graduando. Av. Bandeirantes, 3900 - Campus da Usp, Ribeirão Preto - SP, 14049-900. Faculdade de Medicina de 

Ribeirão Preto - Universidade de São Paulo; 2Docente. Av. Bandeirantes, 3900 - Campus da Usp, Ribeirão Preto - SP, 

14049-900. Faculdade de Medicina de Ribeirão Preto - Universidade de São Paulo; 3Pesquisador científico. v. Paulista, 

363 - Cerqueira César, São Paulo- SP - 01311-000. Instituto Pasteur de São Paulo; 4Pesquisador científico. Avenida 

Conselheiro Rodrigues Alves, 1252 - Vila Mariana, São Paulo - SP - 04014-900 . Laboratório de Raiva e Encefalites, 

Instituto Biológico de São Paulo; 5 Assistente de Suporte Acadêmico III. Rua Prof. Doutor Walter Mauricio Correa, s/n 

- Unesp Campus de Botucatu - Botucatu - SP - 18618-681. Faculdade de Medicina Veterinária e Zootecnia - Câmpus de 

Botucatu - Universidade Estadual Paulista 'Júlio de Mesquita Filho 

 

Abstract:  

West Nile virus (WNV) belongs to the Flavivirus genus and causes a dengue-like disease in humans but, in 

some cases, presents with a central nervous system (CNS) involvement that leads to death in about 4% of the 

cases. In animals, equids in general, CNS involvement is more frequent (10%) and a differential diagnosis with 

rabies must be done. In Brazil, the first molecular detection was performed in 2018, in samples of a horse from 

Espírito Santo State. After that, some infections in equids have been reported from different states, such as 

Paraná, São Paulo, Minas Gerais, Bahia, Ceará, and Piauí. The main objective of this study was to investigate 

the circulation of WNV in animals from São Paulo State and, if possible, to differentiate its infections from 

other zoonotic encephalitic arbovirus infections. Equids (mainly horses) and birds (domestic and wild) that 

died from a neurologic disease or an undetermined cause were studied. CNS samples were collected from these 

animals and, from birds, in order to improve the detection capability, hearts were also collected. Samples were 

collected from three reference animal rabies laboratory in the state: Instituto Biológico de São Paulo, Instituto 

Pasteur de São Paulo and Faculdade de Medicina Veterinária e Zootecnia de Botucatu - Unesp, covering almost 

all territory of São Paulo state. Four different primer sets for RT-qPCR were used: a target duplex for WNV 

and SLEV, and two other sets aiming to detect the Flavivirus and Alphavirus genus. 255 CNS samples, 

collected from 2017 to 2020, were analyzed. All animals were negative for rabies. Of 255 animals, we tested 

samples from 103 animals with all primer sets, and no arbovirus was detected. Although WNV infections have 

been reported in São Paulo state, until now, our findings do not support the knowledge of WNV circulation or 

other zoonotic encephalitic arbovirus in horses in the state. However, aiming at an early detection of WNV 

circulation due to the considerable morbidity of WNV infections in humans, improved animal surveillance, 

using not only equids but also in birds, must be implemented in the whole state. 
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Abstract:  

Despite being considered a stable virus, the rabies virus (RABV) has mutations that can be identified according 

to the reservoir species or geographic distribution. The RABV nucleoprotein has been extensively studied both 

for diagnostic and research studies. The evolution of RABV is measurable on a time scale due to the rates of 

mutations and nucleotide substitutions, causing them to become fixed in populations. The objective of this 

work was to analyze the occurrence of mutation in biologically active regions of the RABV nucleoprotein in 

cattle in the State of São Paulo, southeastern Brazil, through the phylogenetic analysis. Were selected 73 

RABV samples isolated from the central nervous system of cattle sent for the diagnosis of rabies, from 2018 

to 2020. The samples were subjected to RNA extraction and reverse transcription followed by the chain 

reaction of polymerase (RT-PCR) target nucleoprotein and genetic sequencing. The sequences were edited 

with the program Chromas v. 2.23 and the final sequence was obtained with the Cap-Contig application of the 

BIOEDIT v. 5.0.9 being compared with other sequences recovered from GenBank. The phylogenetic tree was 

constructed using the Neighbor-Joining algorithm and Kimura-2-parameter evolutionary model, with 1000 

bootstrap repetitions with the MEGA-X program. The analysis allowed the observation of two clusters (1 and 

2). Cluster 1, was formed by five subclusters (1A, 1B, 1C, 1D and 1E) and none subdivision was identified in 

cluster 2. Fifty-two synonymous mutations were observed in all clusters and subclusters in addition eleven 

non-synonymous mutations in important regions of the nucleoprotein were identified in subclusters 1A, 1E 

and cluster 2. Thus, the results suggest that different genetic sublineages of RABV co-circulate, and are 

conserved over time and space, although they present mutations in biologically active regions. Therefore, 

phylogenetics is important for understanding viral origin and distribution, once hematophagous bats are 

reservoirs of rabies in urban and rural areas. The analysis also helps in the control measures of epidemiological 

surveillance. 
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Abstract:  

Emerging infectious diseases pose a constant threat to human, animal and environmental health. As novel 

virus-host interactions are discovered, knowledge gaps about disease, environmental impact and host role are 

fulfilled. The pathological significance of Mastadenovirus (ADV) detection is variable depending on host 

species and virus genotype. Here we describe the detection of ADV in lung samples of neotropical non-human 

primates and explore its phylogenetyc relationships with animal and human mastadenoviruses. Lung fragments 

from deceased neotropical primates were collected at necropsy to investigate viral pathogens. Nucleic acid 

was extracted automatically from approximately 30µL of lung fragments using MagMAX™ CORE Nucleic 

Acid Purification Kit (Thermo Fisher Scientific™). A nested PCR was performed in order to amplify a 261 bp 

fragment of AdV polymerase. A HAdV-5 positive-sample obtained from the Laboratory of Molecular 

Microbiology at Feevale University was used as positive control, while ultrapure water was used as a negative 

control. The positive amplification products were purified and samples underwent Sanger sequencing method. 

A phylogenetic tree was inferred with MEGA X and evolutionary history was inferred by using the Maximum 

Likelihood method and Tamura-Nei model. ADV was detected in 5 lung samples belonging to Alouatta 

guariba clamitans and 1 lung sample from a Callithrix jacchus. Phylogenetic analysis revealed more similarity 

to animal than to human Mastadenoviruses. Interestingly, sequences clustered into two separate clades, 

regardless of the inference method. These findings reveal two potentially novel ADV from simian origin, not 

closely related to human ADV, which implies that these viruses are not related to contaminated water sources 

and their pathogenesis should be investigated further through pathological studies and full genome sequencing.  
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Abstract:  

Avian Coronavirus (Gammacoronavirus genus, Orthocoronavirinae subfamily, Coronaviridae family, 

Nidovirales order, Pisoniviricetes class, Pisuviricota phylum, Orthonavirae kingdom, Riboviria realm), also 

known as Infectious Bronchitis Virus (IBV), the causer agent of infectious bronchitis mainly broiler chickens, 

causes damages in the poultry industry due its high morbidity and mortality. One of the characteristics of this 

viral species is its great diversity, with the existence of multiple variants. These variations emerge from 

recombination between strains, reversion of pathogenicity (in places that use live attenuated vaccines) and the 

introduction of a new variant in places where the animals are naive to that particular variant. In order to avoid 

widespread of outbreaks, it is essential to carry out continuous epidemiological surveillance to detect the 

predominant genotypes, essential information for decision-making on the implementation of vaccine protocols 

that are effective against circulating variants. Conducting a routine epidemiological surveillance in farms who 

had an efficient vaccination protocol, we identified a new pathogenic strain of IBV outbreaks in Sao Paulo 

state, Brazil. The trachea, kidney, lung and tonsil from five lots of animals were macerated, inoculated and 

propagated by passage through the allantoic cavities of 11-day-old specific pathogen-free (SPF) chicken 

embryos for isolating. Morphological analysis of the embryos evidenced pathognomonic signals as dwarfism, 

winding and urates deposition in the kidney. Viral RNA extracted from allantoic fluid collected 3 days after 

inoculation using QIAamp Viral RNA Kit (Qiagen) was submitted to RT-PCR for the S1 hypervariable gene 

portion using SuperScript III Platinum One-Step qRT-PCR Kit (Invitrogen), both according to manufacturer's 

instructions, and Sanger sequencing was performed with the obtained PCR products. The PCR products was 

purified using QIAquick Gel Extraction Kit (Qiagen) also according to manufacturer's instructions and 

submitted a Sanger sequencing. The phylogenetic analysis was conducted in MEGA X involving 50 nucleotide 

sequences (5 new and 45 reference sequences representing all IBV genotypes). The evolutionary history was 

inferred by using the Maximum Likelihood method and Tamura 3-parameter model. The Brazilian samples 

formed a sub clade in the phylogenetic tree into a clade with others samples from genotype I lineage 23 variant 

2 (GI-23 VAR-2) (JX027070, KY028745, MN004969, AF093796). The GI-23 VAR-2 emerged and 

widespread in the Middle East and is currently enzootic throughout Europe and Asia (Ukraine, Lithuania, 

Poland, Armenia, Russia, Belarus, Tajikistan, Kazakhstan, Germany, Afghanistan) and Africa (Nigeria and 

Egypt) but is uncommon in the farms Brazilian farms. The prevalence of GI-23 VAR-2 in the MENA region 

(Middle East and North Africa) and recent detections in Asia, Europe, Africa and recently in Brazil illustrates 

the ability of widespread of this genotype. Although many protective actions against the circulation of certain 

IBV variants have been implemented, the high prevalence of GI-23 VAR-2 has suggested the need to adopt 

new vaccination schedules using GI-23-based vaccines. Our results identified the GI-23 VAR-2 genotype in 

outbreaks of infectious bronchitis in broiler chicken farms in Sao Paulo state, Brazil, suggesting the need for 

continuous monitoring of outbreaks to implement the appropriate vaccine protocol for each poultry industry.  
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Abstract:  

In Brazil, there are health requirements to be met by the Semen Collection and Processing Centers (SCPC) for 

the entry of bulls, according to Normative Instruction 40/2007 of the Ministry of Agriculture, Livestock and 

Supply - MAPA, which include brucellosis, tuberculosis, campylobacteriosis, trichomonosis and bovine viral 

diarrhea (BVD). In SCPC, the entry of animals persistently infected (PI) by BVDV is prohibited, and it is 

necessary to carry out two tests, with a minimum interval of 20 days, to determine if the animal is PI, through 

laboratory tests such as RT-qPCR, viral isolation followed by a confirmatory enzyme immunoassay 

(immunofluorescence or immunoperoxidase) or ELISA for antigen detection. The causal agent of BVD 

belongs to the genus Pestivirus, family Flaviviridae, which, after reclassification proposed in 2017, now 

includes new viral species, according to their genetic and antigenic characteristics and the host species, the 

most recent being the Pestivirus H, known as HoBi-like or BVDV-3. The present work reports the 

identification of a PI bull for BVD in SCPC in the Southeast region of Brazil. For admission of 21 bovine bulls 

in a SCPC, the animals were analyzed for BVDV by the ELISA antigen method (kit IDEXX Laboratories 

HerdChek®) at the Laboratório de Viroses de Bovídeos - Instituto Biológico, São Paulo, Brazil. From this 

analysis, a positive animal for BVDV was identified, which was reported to the Official Service, which 

requested the SCPC to send a second blood sample with an anticoagulant to determine if this bull was a possible 

PI animal. This second blood sample was also positive in the antigen-paired ELISA test, confirming that the 

animal was PI. Complementary tests were performed as RT-qPCR (Virotype® BVDV RT-qPCR INDICAL 

Bioscience), viral isolation in MDBK cells followed by immunoperoxidase, which confirmed positivity for 

BVDV. This sample was submitted to Sanger sequencing using primers that encode the 5'UTR region of 

BVDV that identified the Pestivirus H strain, by the maximum likelihood method, model Kimura 2+G Nei, 

with a bootstrap of 1000 replicates. Pestivirus H (HoBi-like virus), also called BVDV-3, was initially detected 

in fetal bovine serum in Brazil and is worldwide disseminated and related to productivity losses, and respiratory 

and reproductive problems. The bull, which was in quarantine, was removed from the SCPC, in compliance 

with the sanitary protocol required by MAPA, which prohibits the entry of PI animals, showing that passive 

surveillance is essential to guarantee the quality of the genetic material produced, thus preventing the spread 

of venereal disease. 
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Abstract:  

Currently, the evolution of viral infectious diseases in swine is notorious. This fact is mainly due to the 

intensification of swine production, which contributes to the emergence of new pathogens, whether by 

mutation, recombination or rearrangement. It is known that porcine circoviruses (PCV, Porcine circovirus), 

differentiated into four species (PCV1, PCV2, PCV3 and PCV4), have a major impact on the sector by causing 

high economic losses. PCV1 is non-pathogenic. PCV2 is, to date, the most studied, most pathogenic species 

with the highest mutation rate, subdivided into eight genotypes (PCV2a-PCV2h), because of this the PCV2 

vaccine was introduced in 2004 in Europe, arriving in Brazil in 2008. Although vaccines do not completely 

prevent infection, they have the ability to reduce viremia, including other genotypes, and are therefore the main 

form of prevention. PCV3 was discovered recently, in 2016, and aspects about its pathogenesis, transmission 

and diagnosis are not yet elucidated, but there are reports of reproductive disorders associated with the virus 

that generate great economic losses. In order to analyze the cross-protection of the PCV2 vaccine in reducing 

PCV3 viremia, 760 serum and stool samples were analyzed, collected from 76 animals on days 0, 14, 28, 56 

and 70 after vaccination for PCV2. DNA was extracted from 760 samples using the QIAmp DNA Mini Kit 

(Qiagen) extraction kit according to the manufacturer's recommendations. The extracted DNA was subjected 

to quantitative polymerase chain reaction (qPCR) for PCV3 in a final volume of 25 µL containing: 5.0 µL of 

DNA; 13 µl TaqMan™ Universal Master Mix II (Thermo Fischer Scientific, USA); 200 nM FAM probe (CTT 

TSG TGC CGT AGA AGT CTG TCA TTC CA); 400 nM of each primer (PCV3F: 5' CGG ACT TGT AAC 

GAA TCC AAA CT 3' and PCV3R: 5' GGA GCA TTT ATG CCC CGG AAA 3') and sterile MilliQ water 

qsp. Samples were analyzed on the StepOne™ Real-Time PCR System. A five-point curve and a negative 

control were used on each plate. Interestingly, all 760 samples tested negative for PCV3 by qPCR. Based on 

this result, some hypotheses can be raised: low rate of viremia at the time of collection or due to the dynamics 

of infection caused by PCV3; it is not yet established what an amount of DNA means in the sample, so a 

negative result does not exclude the presence of virus; and vaccine cross-protection that may have contributed 

to low viremia. Therefore, it is suggested that further studies be carried out on PCV3 and on the cross-

protection of the PCV2 vaccine. Financial Support: Fapesp 2015/07994-7 e 2020/15758-0*Fellowship. 
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Abstract:  

Porcine circovirus type 3 (PCV3) was described in 2016, in the United States, in pigs that presented clinical 

signs associated with heart disease, reproductive failure and multisystem inflammation. Since the first 

description, PCV3 detection has been increasing worldwide. Additionally, despite the low mutation rate of 

PCV3 compared to PCV2, some studies already describe the subclassification of the species into two different 

(PCV3a and PCV3b) or three genotypes (PCV3a, PCV3b and PCV3c). Although PCV3 has been detected in 

pigs with different clinical signs, it has been demonstrated an important association of PCV3 with reproductive 

disorders. Thus, the aim of the present study was PCV3 detection in reproductive disorders. Here, we present 

an investigation carried in a farrow to finish swine herd in São Paulo State. Heart and lung samples were 

collected from 63 samples, being 19 mummified fetus, 13 aborted fetus and 31 stillborn piglets. The samples 

were tested for PCV3 using TaqMan® system (Applied Biosystems) where serial dilutions were performed 

and used as a support curve. Reactions were performed in a final volume of 25 μL containing 2.5 μL of DNA, 

13 μL of TaqManTM Universal Master Mix II (Thermo Fischer Scientific, USA); 0.5 µL of FAM probe (CTT 

TSG TGC CGT AGA AGT CTG TCA TTC CA); 1.0 µL of each primer (PCV3F: 5' CGG ACT TGT AAC 

GAA TCC AAA CT 3' and PCV3R: 5' GGA GCA TTT ATG CCC CGG AAA 3') and sterile MilliQ water 

qsp. The amplification conditions for the virus were: 50ºC for 2 minutes; 95ºC for 10 minutes followed by 40 

cycles of 95ºC for 15 seconds and 60ºC for 1 minute. Six (9.5%) out of 63 samples were positive for PCV3. 

Of the six positive samples, three (3.7%) were samples from mummified fetus and three (3.7%) were from 

stillborn piglets. So, 9.7% (3/31) and 15.8% (3/19) of stillbirths and mummified were positive, respectively. 
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Abstract:  

Porcine circovirus type 3 (PCV3) was described in 2016, in the United States, in pigs that presented clinical 

signs associated with heart disease, reproductive failure and multisystem inflammation. The virus was 

identified in histological lesions of sick animals, in the absence of other pathogens, showing the pathogenic 

potential of the virus. Furthermore, the viral DNA was detected in different samples of semen, oral fluid and 

serum, a fact that confirms its ability to spread. As with porcine circovirus type 2 (PCV2), PCV3 was also 

found in animals with no clinical signs. It is known that, in addition to the swine species, PCV3 has already 

been diagnosed in other mammals, such as: wild boar, mice, cattle and dogs; and, more recently, in ticks, 

demonstrating that these arthropods can serve as potential reservoirs. Most of the information available on 

PCV3 tissue tropism is based on quantitative PCR (qPCR) in tissues collected from field cases. Thus, the study 

in question performed the standardization of a PCV3 detection system by qPCR. Assays were performed using 

the TaqMan® system (Applied Biosystems). Serial dilutions were performed and used as a support curve. 

Reactions were performed in a final volume of 25 μL containing 2.5 μL of DNA, 13 μL of TaqManTM 

Universal Master Mix II (Thermo Fischer Scientific, USA); 0.5 µL of FAM probe (CTT TSG TGC CGT AGA 

AGT CTG TCA TTC CA); 1.0 µL of each primer (PCV3F: 5' CGG ACT TGT AAC GAA TCC AAA CT 3' 

and PCV3R: 5' GGA GCA TTT ATG CCC CGG AAA 3') and sterile MilliQ water qsp. The amplification 

conditions for the virus were: 50ºC for 2 minutes; 95ºC for 10 minutes followed by 40 cycles of 95ºC for 15 

seconds and 60ºC for 1 minute. The reaction threshold was defined by determining the threshold and the Ct 

produced at each dilution and the standard curve provided by the StepOne Real-Time PCR System® software 

(Applied Biosystems). The qPCR standard curves showed the following parameters: efficiency (?) from 87.8% 

to 99.2%; correlation coefficient (R2) from 0.98 to 0.99; and slope from -3.341 to -3.648. The detection limit 

of the qPCR was 12.5 copies of DNA/ µL and five dilutions will be use as a reference in the quantification of 

the PCV3 viral load in the samples. To determine the specificity of PCV3 qPCR, eight samples of different 

agents were used, namely: TTSuV1; TTSuVK2; PPV1; PPV4; Aujesky's disease virus; PCV2a; PCV2c; 

PCV1. Quantitative PCR detected only PCV3 samples. Financial Support: Fapesp 2015/07994-7 e 

2020/15758-0*Fellowship. 
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Abstract:  

Psittacine birds are hosts of many viruses, and psittacid herpesviruses are common worldwide. More recently, 

Psittacid herpesvirus 5 (PsAHV-5) was documented in Australia and Italy. Here, we aimed to identify the 

causative pathogen of respiratory disease outbreak in rose-ringed parakeets (Psittacula krameri) in an aviary 

in Minas Gerais State, Brazil. Seven six-to seven-month-old rose-ringed parakeets from São Paulo (São Paulo 

State) were housed with 30 captive wild birds of the same species in Belo Horizonte (Minas Gerais State). 

Two birds (C262-17 and C368-17) had apathy and severe dyspnea. After two months, a third bird (C531-17) 

from Rio de Janeiro (Rio de Janeiro State) had apathy, weight loss, and yellowish feces. The three animals 

died 1 to 3 days after the onset of the clinical signs. Animals were examined postmortem in the Pathology 

Sector at the Veterinary School of the Federal University of Minas Gerais (EV-UFMG) from July to September 

2017 (Ethics Committee on Animal Use, University of São Paulo CEUA-FZEA 1355190521). 

Bronchopneumonia and airsacculitis with syncytial cells associated with intranuclear inclusion bodies were 

found. Tissues (lung, trachea, liver) from birds were collected and tested for herpesviruses by PCR using 

degenerate primers. Sanger DNA sequencing confirmed positive results. The lung from bird C531-17 was 

selected for next-generation sequencing (NGS). Paired reads were used for de novo assembly executed on 

Velvet 1.2.10 assembler, available in Geneious Primer 2022. NGS identified PsAVH-5 and BFDV. Obtained 

contigs were mapped using a PsAHV-5 sequence from Australia (MK955929) and BFDV (NC001944). A 

nearly complete genome sequence of PsAHV-5 in the lung of bird C531-17 (OK670608) was annotated using 

as a reference isolate 16-4047, and thirty-five amino acid changes were detected. Phylogenetic analysis, using 

MEGA7, based on partial sequences of the DNA polymerase gene, grouped sequences of birds C368-17 

(OM144906) and C531-17 (OK670608) with psittacid herpesviruses 3 and 5. The C531- 17 and C368-17 

isolates had lower (90.5%) nt identity compared to PsAHV-3 (MK922358) from rose-ringed parakeets from 

Brazil in 2011, at positions 2469 to 2710 of the DNA polymerase gene. In phylogenetic analysis, the helicase 

gene of bird C531-17 (OK670608) was also clustered with PsAHV-5. The BDFV (OL362209) sequence from 

bird C531-17 grouped with a sequence obtained from A. aestiva (MN175611) detected in Brazil in 2016 with 

98.2% of nt identity and with sequences from Poland from Psittacula krameri (JX221011) and Psittacus 

erithacus (JX221018). Based on the lesions, clinical history, molecular test results, and genetic sequencing 

results, this study identified PsAHV-5 in captive birds in Brazil for the first time since its discovery in Australia 

and Italy. Our study also highlights the importance of screening tests during quarantine to identify these 

emerging pathogens, as they can be a source of exotic pathogens and threaten the biodiversity of the country's 

fauna. Financial support: This work was funded by FAPESP (2019/13198-0), by the Ministry of Science, 

Technology, and Innovation (MCTI-Brazil), and by the National Council for Scientific and Technological 

Development (RedeVirus-MCTI/CNPq: 403761/2020-4).  

keywords: captive birds; emerging pathogens; herpesvirus; metagenomics; next generation sequencing 

  



356 

 

WEST NILE VIRUS SURVEILLANCE IN BIRDS THROUGH MOLECULAR VIROLOGY 

IN NORTHEAST REGION OF SÃO PAULO STATE 
 

Sofia de Moura Lacerda Sarantopoulos 1,2; Márcio Junio Lima Siconelli 3; Benedito Antônio Lopes da 

Fonseca 4 
1Graduanda . Av. Dr. Oscár de Moura Lacerda, 1520. Centro Universitário Moura Lacerda de Ribeirão Preto/SP; 
2Bolsista de Iniciação Científica. Av. Bandeirantes, 3900. Faculdade de Medicina de Ribeirão Preto - Universidade de 

São Paulo (FMRP/USP); 3Doutorando. Av. Bandeirantes, 3900. Faculdade de Medicina de Ribeirão Preto - 

Universidade de São Paulo (FMRP/USP); 4Docente. Av. Bandeirantes, 3900. Faculdade de Medicina de Ribeirão Preto 

- Universidade de São Paulo (FMRP/USP) 

 

Abstract:  

The West Nile Virus (WNV) has gained importance based on its ability to cause disease in humans and 

animals, such as horses. Yet, it can also infects other vertebrates like birds, which are considered amplifier 

hosts, mainly from Passeriformes order. There are many reports about seroprevalence in birds in South 

America and Brazil, but no molecular or isolation data have been reported until now. In Brazil, a few cases 

have been reported in equids, mainly in horses. In 2021 and up to mid-2022, birds' samples were recovered 

from dead animals, with known or unknown cause, from the Bosque e Zoológico "Dr. Fábio Barreto",in 

Ribeirão Preto/SP, northeastern region of São Paulo State. Two main tissues, brain and heart, were selected to 

increase our sensitivity of WNV detection by RT-qPCR. Four different primer sets for RT-qPCR were used: 

WNV/SLEV duplex; PAN-Flavi and PAN-Alpha;. Samples were collected from 39 Brazilian native birds (3 

Apodiformes, 2 Cuculiformes, 31 Passeriformes and 3 Piciformes) and tested for the presence/absence of the 

WNV, SLEV or any other flavivirus/alphavirus genus. All samples tested by RT-qPCR were negative for these 

arboviruses Although other flaviviruses, such as ILHV, have been isolated from birds, there is no evidence 

that a native wild bird has been infected with WNV in Brazil. The negative results obtained with the brain and 

heart tissues used in this study may be associated to the degradation of post-morten tissues used in the study, 

raising the concern about the time frame needed to test this type of samples from dead animals to detect WNV 

and other arbovirus infections. Considering that the endogenous genes used as controls were correctly 

amplified, the results obtained in this study points at the fact that WNV has not been circulating among wild 

birds in this region of the country. Nonetheless, the importance of keeping monitoring for WNV circulation in 

wild birds, imported birds, migratory birds and collections of birds should not be neglected, especially 

considering Brazil's abundance of Culex sp mosquitos and birds that can act as possible hosts. Although WNV 

was not detected in this study, these results do not deny the circulation of WNV throughout Brazil and 

molecular surveillance should be continued to avoid the epidemic sceneries that have been seen in other 

countries. 
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Abstract:  

The PREVIR Network (National Network for Virus Surveillance in Wild Animals) is a Brazilian initiative for 

the surveillance of viruses with potential zoonotic risks in wildlife. Chiropterans are important natural 

reservoirs of zoonotic viruses from the Paramyxoviridae family, genus henipavirus. These viruses have 

previously been reported to cause moderate to deadly diseases in Australia and Asia, such as Hendra, Nipah, 

and Langya viruses. The present study aimed to investigate the circulation of viruses from the Paramyxoviridae 

(PMV) family in bats from two Brazilian biomes in 2020. About 39% of samples were collected from bats in 

the Amazon region (Cacaulândia, RO, 29 samples) and the Atlantic Forest (São Lourenço da Serra, SP, 26 

samples). Samples (n=87) were obtained from bats in an urban area (Ribeirão Preto, SP), representing 61% of 

the sampling. The 142 kidney samples were obtained from 24 bat species, mostly belonging to the family 

Molossidae (59.2%), followed by Phyllostomidae (28.2%), Emballonuridae (7%), and Vespertilionidae 

(4.9%). The nucleic acid of the kidney samples was extracted and purified, and cDNA synthesis was carried 

out. Samples were screened using a PCR test for specific detection of viruses from the Orthoparamyxovirinae 

subfamily (PanPMV) targeting the RdRp gene (L) and detected samples were confirmed by Sanger sequencing 

for phylogenetic analysis. Fisher's exact test was performed to evaluate differences among the families and 

locations. Six positive samples were identified (6/142, 4.2%), sequenced, and obtained sequences were 

compared to available sequences in Genbank. All positive samples were obtained from Rhynchonycteris naso 

(Emballonuridae family, 6/11, 54.5%), the proboscis bat, collected in a degraded area in the Amazon region. 

The phylogenetic analysis is based on the amino acid sequences clustered sequences with the genus 

Jeilongvirus, subclade B, grouping with other Paramyxovirus from bats from North America, South America, 

Africa, and Asia. Obtained sequences had 91% amino acid identity with sequences of the recently proposed 

genus Jeilongvirus detected in chiropterans (OK210082 Myotis velifer, Paramyxovirus BA5, USA - Arizona). 

PMV detection was significantly different when compared bats from the Emballonuridae family (< 0.001) to 

other bat families. A significant difference was also reported when comparing the PMV detection in the 

Amazon region and the other studied areas (< 0.001), although only a few samples were tested. The data 

suggests the Emballonuridae family might be an important PMV reservoir, and the Amazon Forest should be 

preserved, so this bat species do not occupy other niches. Further studies for molecular and biological 

characterization are ongoing. 
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Abstract:  

In Brazil, a high variety of bird species can be found, among the three countries with the greatest diversity in 

the world. Although the vast majority of species pass through the entire life cycle in Brazilian territory, some 

come from the Southern Hemisphere of South America, or from countries west of Brazil, only part of the life 

cycle in our country. Wild birds are reservoirs for several viruses, added to the aggravation of living in flocks 

and flying long distances. These birds have a high potential to spread emerging viruses among themselves, to 

other animals and humans. Some viruses have the ability to cause immunosuity and have pressure on 

infections, immune response. The present study aims to analyze the presence of Adeno, Herpesvirus and 

Circovirus through RT- PCR, in samples of wild birds from different Brazilian regions, collected between the 

years 2017 and 2019; perform a molecular and phylogenetic characterization to demonstrate the analysis of 

wild birds in the epidemiology of immunosuppressive viruses. Thus, 910 samples of nasal, cloacal and ocular 

swabs from wild birds were sent to Rio Grande do Norte (Biological Reserve of Atol das Rocas and Fernando 

de Noronha), Maranhão (Panaquatira Beach), Foz do Iguaçu/ Paraná (Parque das Birds), Rio Grande do Sul 

(Espinilho National Park) and São Paulo (Ibirapuera Park). Of these, 16 samples from Rio Grande do Norte 

(Atol das Rocas) and 1 sample of captive yellow cardinal from Rio Grande do Sul were positive for adenovirus 

and subsequently sequenced. 
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Abstract:  

Influenza A virus (IAV) is one of the main respiratory pathogens that cause substantial economic losses in 

swine production. Distinct swine IAV lineages from H1N1, H1N2 and H3N2 subtypes circulate in pigs and 

cross-protection is limited among them. In this study, the cellular immune response was evaluated after 

vaccination of pigs with an adjuvanted virosome-based influenza vaccine containing hemagglutinins from 

H1N1pdm, H1N2 and H3N2 viruses. Forty-three SPF pigs were randomized into three groups: G1: non-

vaccinated (n=10); G2: vaccinated (n=30) and G3: vaccinated - for long-term immunity evaluation (n=3). After 

two intramuscular vaccine doses (D0 and D14), necropsy was performed on D28 for G1 and G2, and on D90 

for G3. To assess cell proliferation, splenocytes labeled with carboxyfluorescein succinimidyl ester (CFSE) 

were cultured and stimulated in vitro by each one of the three viruses included in the vaccine. For flow 

cytometry, cells were stained with fluorochrome-labeled monoclonal antibodies and a total of 50,000 events 

per well were acquired on the Accuri C6 Plus flow cytometer (BD). The analyses were performed using FlowJo 

software (Tree Star) and gates were set using the non-virus-stimulated sample for each individual pig. Dead 

cells were excluded by discrimination with 7-AAD dye. Nine different cell subsets (macrophages, B and T 

lymphocytes) were defined and data were presented as a fold change in the mean of cell subsets from 

vaccinated pigs over the non-vaccinated, using the two-sided Student's t test. For G2, fold change 

mean±standard error was: macrophage+ (monocytes/macrophages; H1N1=1.48±0.10, H1N2=1.35±0.10, 

H3N2=1.83±0.14), CD19+CD79a+ (B lymphocytes; H1N1=9.95±0.64, H1N2=3.05±0.21, H3N2=7.42±0.46), 

CD3+CD4+ (helper T lymphocytes; H1N1=1.93±0.12, H1N2=1.94±0.11, H3N2=1.97±0.11), 

CD3+CD4+CD25+ (effector helper T cells; H1N1=5.19±0.38, H1N2=4.03±0.30, H3N2=4.18±0.27), 

CD4+CD27+ (central memory helper T cells; H1N1=733.20±83.93, H1N2=319.20±40.17, 

H3N2=176.00±19.72), CD3+CD8+ (cytotoxic T lymphocytes; H1N1=1.39±0.09, H1N2=1.16±0.07, 

H3N2=1.44±0.10), CD3+CD8+CD25+ (effector cytotoxic T cells; H1N1=2.09±0.19, H1N2=1.71±0.15, 

H3N2=2.14±0.21), CD8+CD27+ (central memory cytotoxic T cells; H1N1=8.88±0.73, H1N2=18.58±1.66, 

H3N2=19.26±1.57) and CD3+CD8+IFNγ+ (cytotoxic T lymphocytes producing IFN-γ; H1N1=3.59±0.18, 

H1N2=2.70±0.12, H3N2=3.72±0.17). In all nine cell subsets evaluated, higher cell counts were observed in 

G2 compared to G1 (p<0.05). A high cellular proliferation was still detected in pigs from G3, 90 days after the 

first vaccine dose, indicating a potent and durable influenza specific cellular response. In summary, our results 

show that the proliferation of macrophages, B lymphocytes and CD4 and CD8 T lymphocytes (effectors, 

central memory and IFN-γ production) increased after two doses of influenza vaccine. The cellular immune 

response contributes to clearance of IAV from infected cells, with CD4 and CD8 T cells playing a significant 

role in protection. CD4 T cells promote antibody production by B cells and produce antiviral and pro-

inflammatory cytokines. CD8 T cells are crucial to the recognition and clearance of virus-infected cells. For 

vaccine composition, selection of IAV antigens that better match with circulating viruses in swine in Brazil 

may contribute to the control of influenza in swine herds, reducing virus transmission among pigs, and the 

potential likelihood of generation of novel viruses. 
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Abstract:  

Foot-and-mouth disease (FMD) is a highly contagious viral disease of livestock that has a significant economic 

impact. It is a transboundary animal disease caused by seven strains (A, O, C, SAT1, SAT2, SAT3 and Asia1). 

For almost twenty years, Brazil has been free of FMDV. This condition was achieved using an initially trivalent 

vaccine (serotype O, A and C) and as of 2018, using a bivalent vaccine, with the withdrawal of virus C. 

Carrying out surveillance for FMD in vaccinated herds is difficult, and often requires combination testing to 

clarify false positive results due to the presence, in the unpurified vaccine, of non-structural proteins of the 

virus. These limitations have led countries to release only batches of FMD vaccines in which the group of 

experimentally vaccinated cattle does not respond to non-structural proteins (NSP). So, the aim of this work 

were to evaluate the immune response of the 3ABC NSP in a herd systematically vaccinated against FMDV. 

A total of 421 cattle, raised in the state of São Paulo - Brazil, were studied in 3 groups considering that the 

older the animal, the greater the number of vaccinations received: First - newborn, (no vaccination due to being 

born in the interval between vaccinations); Second - received between 1 to 4 vaccines; Third - received more 

than 5 vaccines. The inactivated, bivalent vaccine produced in Brazil was used at the indicated dose of 2 mL. 

To evaluate the dynamics of colostrum antibodies, blood samples were taken every 3 days until vaccination. 

Blood samples from animals under 2 years old were performed on the day of vaccination and once every two 

weeks, while from animals over 2 years old on the day of vaccination and at monthly intervals up to 90 days 

after vaccination. The total number of samples analyzed was 2,950. The samples were analyzed with the 

ELISA KIT FMD gIII which allows the in vitro detection of antibodies against the non-capsid protein of the 

foot-and-mouth disease virus (FMDV) 3ABC, and as a confirmatory test the EITB was used. Of the 2,950 

samples analyzed, only 42 (1.4%) were reactives in the ELISA FMD gIII kit, with most of the DO values being 

very close to the cut-off point. In the EITB confirmatory test, all 42 samples were negative. All samples were 

negative for 3ABC antibody detection evidencing that the vaccine used complies with PNEFA norms regarding 

the removal of the 3ABC antigen during the manufacturing process. The FMD gIII NSP ELISA is 

recommended as a serology surveillance tool to prove the absence of FMDV infection. 

keywords: Foot mouth disease; vaccination; immunodiagnosis; ;  
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Abstract:  

Since the beginning of the pandemic, SARS-CoV-2 has undergone mutations that led to the appearance of 

VOC and VOI, which may be related to increased transmissibility, virulence and mortality. In view of the 

above, genomic surveillance is paramount in order to assess the dispersion and appearance of VOC and VOI 

and, thus, identify risk, as well as solutions that can reduce the progression of the pandemic. The objective of 

this work was to evaluate the presence and dispersion of mutations and variants of SARS-CoV-2 during a one-

year period in the state of Santa Catarina. Biological samples were collected by nasopharynx swab and the 

viral RNA was extracted using the RNA Viral Kit. SARS-COV-2 was detected in the samples by real-time 

RT-PCR. The complementary DNA was synthesized from original viral RNA using random primers and 

SuperScript IV reverse transcriptase. The SARS-CoV-2 genome was amplified using Platinum Taq DNA 

polymerase High Fidelity using 14 primer sets in individual reactions to amplify different regions of the viral 

genome. Each amplicon was visualized as a single and intensely stained DNA fragment on agarose gel 

electrophoresis. The DNA copies in each purified amplicon were pooled. A single library was constructed 

using the Nextera DNA Flex Library Prep and clustered with MiSeq Reagent Micro Kit v2 (500-cycles), 

following the manufacturer's protocols. Nucleotide sequencing was performed in the MiSeq platform 

(Illumina). After assembling the genomes, we performed an analysis in the Nextclade and the Pangolin 

platforms to classify the viral variants. During one year, 208 samples were collected in five macro-regions of 

the state of Santa Catarina, allowing us to identify 23 variants and four VOC: B.1.1.7 (Alpha), P.1 (Gamma), 

P.1-Like-I and P.1-Like-II. Greater viral spread and escape from the immune system are the most worrisome 

consequences of the genetic evolution of SARS-CoV-2. Our results show that the occurrence of variants seems 

to depend on the collection period, but is independent of the collection region. Nevertheless, a local familial 

transmission of the P.1 variant was found in western Santa Catarina in February. Curiously, this local 

transmission had no direct evidence of contact between infected hosts and a possible traveler, leading us to 

believe that it could be the case of an autochthonous infection. So far, there is still a major epidemiological 

deficiency in the genomic surveillance of SARS-CoV-2. These results highlight the importance of tracking the 

emergence and dispersion of variants and mutations of SARS-CoV-2 and their impact on human health in 

Santa Catarina state. This study allowed us to observe the distinct patterns of circulation of different SARS-

CoV-2 variants within SC regions. Our data suggest distinct introduction, and rapid spreading of the P.1-like-

II in the Western regions of SC in the initial months of 2021, where it was responsible for distinct and increased 

hospitalization and mortality rates. Thus, the continuous real-time genomic surveillance of SARS-CoV-2 in 

Santa Catarina can offer precise epidemiological support for the implementation and review of policies and 
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actions carried out by public health authorities towards control of COVID-19 transmission and assessment of 

immunization efficacy. 

keywords: SARS-CoV-2; pandemic; mutations; variants; Santa Catarina State 
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Abstract:  

Vertical transmission of Chikungunya virus (CHIKV) has been reported in humans, but the transmission routes 

have not been completely understood, and experimental animal models are needed to enable detailed 

investigation of the transmission and pathogenesis of congenital infections. The intertwining of immune 

response and virus components at the gestation/breastfeeding interfaces between mother and fetus/newborn 

may have effects during the offspring development. An experimental model of CHIKV was established by 

infecting pregnant BALB/c female mice that enabled confirmation that dams inoculated up to the 10th 

gestational day transmit CHIKV transplacentally to approximately 8.4% of the fetuses, resulting in severe 

teratogenic effects. CHIKV neutralizing antibody was detected in sera from adult mice born to healthy females 

and breastfed by CHIKV-infected dams, while no neutralization was detected in sera from animals born to 

CHIKV-infected dams. Moreover, adult mice born to healthy dams and cross-fostered for breastfeeding by 

CHIKV-infected dams were resistant to challenge with CHIKV on the 90th day after birth. The animals also 

had reduced viral loads in brain and spleen as compared to controls. There was expression of fluorescent 

CHIKV non-structural protein, and detection of viral RNA by RT-PCR in breast tissue from infected dams. 

CHIKV RNA and proteins were also detected in breast milk retrieved from the stomachs of recently fed 

newborns. The experimental results were also complemented by the finding of CHIKV RNA in 6% of 

colostrum samples from healthy lactating women in a CHIKV-endemic area. Breastfeeding induces immune 

protection to challenge with CHIKV in mice. 
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Abstract:  

INTRODUCTION. Inflammasome activation is associated with disease severity in patients infected with 

SARS-CoV-2 and influenza, but the specific cell types that drive inflammasome activation as well as the 

inflammatory profile associated with inflammation-mediated disease exacerbation is unknown. 

OBJECTIVES: The aim of this project is understand the molecular mechanisms underlying the pathological 

processes that lead to death of COVID-19 and Influenza patients. MATERIALS AND METHODS: Here, we 

assessed lung autopsy of 47 fatal COVID-19 patients and 12 fatal influenza patients and examined 

inflammatory profile, inflammasome activation and correlated with clinical and histopathological patient's 

conditions. DISCUSSION AND RESULTS: We demonstrated the presence of more robust inflammasome 

activation in lethal cases of SARS-CoV-2 compared to Influenza and found a different profile of 

inflammasome-activating cells during these diseases. In COVID-19 patients, inflammasome activation is 

mostly mediated by macrophages and endothelial cells whereas in Influenza, type I and type II pneumocytes 

contribute more significantly. Analysis of gene expression allows classification of COVID-19 patients in two 

different clusters, cluster 1 (n=16 patients) died with higher viral loads and reduced inflammatory profile than 

oppose to cluster 2 (n=31). Illness time, mechanical ventilation time, pulmonary fibrosis, respiratory functions, 

histopathological status, and inflammasome activation differed in the two clusters. CONCLUSION: Our data 

reveal two distinct profiles in lethal cases of COVID19, indicating that the balance of viral replication and 

inflammasome-mediated pulmonary inflammation may lead to opposed clinical conditions, yet both lead to 

patient death. Understanding this process is critical for decisions concerning the higher efficacy of immune-

mediated or antiviral-mediated therapies for the treatment of critical cases of COVID-19. 
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Abstract:  

Bat coronaviruses (Bat-CoVs) represent around 35% of all virus genomes described in bats. Brazil has one of 

the highest mammal species diversity, with 181 species of bats described so far. However, few Bat-CoV 

surveillance programmes were carried out in the country. Thus, our aim was to jevaluate the Bat-CoV diversity 

in the Atlantic Forest, the second biome with the highest number of bat species in Brazil. We analysed 456 

oral and rectal swabs and 22 tissue samples from Atlantic Forest bats, detecting Alphacoronavirus in 44 swab 

samples (9.6%) targeting the RdRp gene from seven different bat species, three of which have never been 

described as Bat-CoV hosts. Phylogenetic analysis of the amino acid (aa) sequences coding the RdRp gene 

grouped the sequences obtained in our study with Bat-CoV previously detected in identical or congeneric bat 

species, belonging to four subgenera, with high aa identity (over 90%). The RdRp gene was also detected in 

three tissue samples from Diphylla ecaudata and Sturnira lilium, and the partial S gene was successfully 

sequenced in five tissues and swab samples of D. ecaudata. The phylogenetic analysis based on the partial S 

gene obtained here grouped the sequence of D. ecaudata with CoV from Desmodus rotundus previously 

detected in Peru and Brazil, belonging to the Amalacovirus subgenus, with aa identity ranging from 73.6% to 

88.8%. Our data reinforce the wide distribution of Coronaviruses in bats from Brazil and the novelty of three 

bats species as Bat-CoV hosts and the co-circulation of four Alphacoronavirus subgenera in Brazil. 
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Abstract:  

Infection with Zika virus (ZIKV) induce neurological syndrome associated with virus replication in the central 

nervous system (CNS) and neuroinflammation, and innate antiviral response mediated by type I IFN is a major 

pathway associated with protection against infection. Virus replication triggers the production of IFN-? and 

IFN-? in different cell types, but virus-derived proteins subvert the IFN-signal transduction pathways, 

promoting virus evasion from its antiviral effects. Type I IFNs also participate in the regulation of immune 

cell activation and protect the blood brain barrier (BBB) against viral infection, by preserving endothelial cell 

junctions and avoiding tissue permeability. Here, we investigated the IFN-? response by endothelial cells after 

ZIKV infection, in vitro and in vivo, using two different ZIKV isolates - ZIKVMR766 and ZIKVPE243. 

Human brain microvascular endothelial cells (HBMECs) were studied as a model of BBB. Infection of those 

cells with ZIKVMR766 induced earlier production of IFN-?, concurrent with increased IRF-3 phosphorylation, 

in comparison to infection with ZIKVPE243. Both virus strains significantly inhibited IFN-mediated response, 

due to degradation of STAT2, and inhibition of STAT1 phosphorylation. On the other hand, when the cells 

were treated with IFN-β prior to ZIKV infection, we detected ISRE activation, with decreased viral replication, 

indicating the susceptibility of bystander cells to antiviral IFN-signaling. Remarkably, ZIKVMR766-infected 

cells showed increased impairment of IFN-? response and enhanced resistance to its antiviral effect. 

Intracerebral inoculation of ZIKV in IFNAR-deficient or wild type mice (SvA129 and Sv129) evidenced that 

ZIKVMR766 efficiently replicated in the presence or absence of IFNAR response, corroborating its higher 

ability to escape the IFN-mediated response. However, only IFNAR-deficient mice infected with 

ZIKVMR766, but not with ZIKVPE243, presented increased BBB permeability, with monocyte infiltration 

and enhanced IL-6 expression in the brains, succumbing infection. Strikingly, IFNAR deficiency conditioned 

to endothelial cells partially protected the mice against ZIKVMR766-mediated disease after systemic 

infection. These findings suggest that IFN-mediated response is essential for disease tolerance, even in a 

scenario of high virus titers, what may be related to BBBassociated endothelial cell response, preservation of 

BBB integrity, and avoidance of infiltration of activated monocytes. 
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Abstract:  

Atazanavir (ATV) has already been considered as a potential repurposing drug to 2019 coronavirus disease 

(COVID-19); however, there are controversial reports on its mechanism of action and effectiveness as anti-

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Through the pre-clinical chain of 

experiments: enzymatic, molecular docking, cell-based and in vivo assays, it is demonstrated here that both 

SARS-CoV-2 B.1 lineage and variant of concern gamma are susceptible to this antiretroviral. Enzymatic 

assays and molecular docking calculations showed that SARS-CoV-2 main protease (Mpro) was inhibited by 

ATV, with Morrison's inhibitory constant (Ki ) 1.5-fold higher than GC376 (a positive control) dependent of 

the catalytic water (H2Ocat) content. ATV was a competitive inhibitor, increasing the Mpro's Michaelis-Menten 

(Km) more than sixfold. Cell-based assays indicated that different lineages of SARS-CoV-2 is susceptible to 

ATV. Using oral administration of ATV in mice to reach plasmatic exposure similar to humans, transgenic 

mice expression in human angiotensin converting enzyme 2 (K18-hACE2) were partially protected against 

lethal challenge with SARS-CoV-2 gamma. Moreover, less cell death and inflammation were observed in the 

lung from infected and treated mice. Our studies may contribute to a better comprehension of the Mpro/ATV 

interaction, which could pave the way to the development of specific inhibitors of this viral protease.  
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Abstract:  

Despite the fast development of vaccines, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is 

still circulating and generating variants of concern (VoC) that escape the humoral immune response. In this 

context, the search for anti-SARS-CoV-2 compounds is still essential. A class of natural polyphenols known 

as flavonoids, frequently available in fruits and vegetables, is widely explored in the treatment of different 

diseases and used as a scaffold for the design of novel drugs. Therefore, herein we evaluated seven flavonoids 

divided into three subclasses, isoflavone (genistein), flavone (apigenin and luteolin), and flavonol (fisetin, 

kaempferol, myricetin, and quercetin), for COVID-19 treatment using cell-based assays (with Calu-3 cells, a 

type II pneumocyte line considered physiologically relevant in SARS-CoV-2 infection) and in silico 

calculations validated with experimental enzymatic data. The flavonols were better SARS-CoV-2 inhibitors 

than isoflavone and flavones. The increasing number of hydroxyl groups in ring B of the flavonols kaempferol, 

quercetin, and myricetin decreased the 50% effective concentration (EC50) value due to their impact on the 

orientation of the compounds inside the target. Myricetin and fisetin appear to be preferred candidates; they 

are both anti-inflammatory (decreasing TNF-α levels) and inhibit SARS-CoV-2 mainly by targeting the 

processability of the main protease (Mpro) in a non-competitive manner, with a potency comparable to the 

repurposed drug atazanavir. However, fisetin and myricetin might also be considered hits that are amenable to 

synthetic modification to improve their anti-SARS-CoV-2 profile by inhibiting not only Mpro, but also the 3'-

5' exonuclease (ExoN). 

keywords: SARS-CoV-2; COVID-19; Natural Product; Flavonoids; Calu-3 cells 

Acknowledgement  

This research was financial supported by the National Institute of Allergy and Infectious Diseases of 

the National Institutes of Health (NIAID-NIH) under Award Number U19AI171401 and by the 

Brazilian agencies Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq, Finance 

Codes 441019/2020-0, 307162/2017-6) and Fundação de Amparo à Pesquisa do Estado do Rio de 

Janeiro (FAPERJ, Finance Codes E-26/210.182/2020, E-26/201.067/2021, E-26/210.112/2020). This 

study was financed in part by Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 

(CAPES, Brazil, Finance Code 88887.506989/2020-00). Funding was also provided by CNPq, 

CAPES, and FAPERJ through the National Institutes of Science and Technology Program (INCT) 

on Diseases of Neglected Populations (INCT-IDPN, Finance Code 465313/2014-0). 
 



371 

 

MONITORING OF ROTAVIRUS INFECTION IN DOMESTIC DOGS AND CATS IN 

BRAZIL DURING A 10- YEAR FOLLOW-UP (2012-2021): FULL GENOTYPE 

CHARACTERIZATION OF BRAZILIAN CANINE G3P[3] STRAINS 
 

Roberta Salzone Medeiros 1; Fernanda Faria Costa 4; Ellen Viana 1; Yasmin França 1; Lais Sampaio 

de Azevedo 1; Raquel Guiducci 1; Antonio Charlys da Costa 3; Adriana Luchs 2 
1Bolsista. Av Dr Arnaldo, 355, Cerqueira Cesar, São Paulo, Brasil. Instituto Adolfo Lutz; 2Docente. Av Dr Arnaldo, 

355, Cerqueira Cesar, São Paulo, Brasil. Instituto Adolfo Lutz; 3Bolsista. Av. Dr. Enéas Carvalho de Aguiar, 470 - 

Jardim America, São Paulo - SP, 05403-000. Instituto de Medicina Tropical de São Paulo - Univerisidade de São Paulo; 
4Técnico. R. Francisco Zicardi, 16 Jardim Anália Franco ? São Paulo CEP: 03335-090. Provet Medicina Veterinária 

Diagnóstica, São Paulo, Brasil 

 

Abstract:  

In Brazil, limited data are available regarding the occurrence and molecular epidemiology of rotavirus in pets. 

The aims of this study were to monitor rotavirus infections in domestic dogs and cats, conduct the full-genotype 

constellation characterization s and gain information regarding phylogenetic relationship among strains. A 

total of 600 fecal samples were collected between 2012 and 2021 from both dogs and cats (516 and 84, 

respectively) at small animal clinics in São Paulo state, Brazil. Specimens were screened for rotavirus using 

ELISA, PAGE, RT-PCR, sequenced and phylogenetic analyzed. Rotavirus group A (RVA) was detected in 

0.5% (3/600) of animals. Non-RVA species were not identified. The three canine RVA strains possess a 

potential novel genetic constellation never formerly identified in dogs: G3- P[3]-I2-R3-C2-M3-A9-N2-T3-E3-

H6. All genome segments, except the NP2 and VP7 genes, were closely related to the genes from feline, canine 

and feline/canine-like human RVA strains, as expected. NSP2 gene clustered with bovine, rat and human 

strains into a new N2 lineage, suggesting reassorting events. VP7 genes were phylogenetically closer to sewage 

Uruguayan G3 strains resembling animal strains, suggesting a wider distribution of these strains in the pet's 

population of South American countries. Phylogenetic analysis revealed potential new lineages for NSP2 (I2), 

NSP3 (T3), NSP4 (E3), NSP5 (H6), VP1 (R3), VP3 (M3) and VP6 (I2) segments. Epidemiological and genetic 

information obtained here is expected to provide an updated understanding of RVA circulating in Brazilian 

canine population and highlights the need for collaborative efforts to apply One Health approach in RVA 

research field. 
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