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DENV-3 samples were from genotype V 

 

- Genotype III has been the most prevalent in 

Brazil. However, genotypes I and V were 

associated with dengue outbreaks in Brazil. 

 

- Cryptic circulation of DENV-3 in the region? 

 

- A new introduction from Asia? 

 

 

- Q: “What is the A. aegypti lineage in Santos?” 

     R: “Singapore”!   













Blue: epidemiological situation.  

Yellow: source reduction initiatives in shantytowns started. 

Red: insecticide 







Temporal dynamics of DENV-4 strains circulating in Brazil.  

The numbers represent the chronological order of viral diffusion across the country. Posterior probability is 
indicated by line color. Blue: high supported migration (>0.70); cyan: low supported migration (>0.70). 
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ZIKV in Brazil: The issues… 

• Causal relation of ZIKV & congenital ZIKV syndrome (CZS) 
• ZIKV infection in 2-, 3-D systems, animal models, following 

“persistent” infections. 
• Anti-ZIKV molecules & MAbs. 
• Serological & molecular diagnostics tools (different platforms). 
• Vaccine development (different platforms). 
• Assemble & manage cohorts of pregnant women in consort with 

research groups.    
• Entomology: control, vector genetics, physiology & ecology   
  
>150 papers published since the second semester of 2015 in journals 
like Cell, Nature, The Lancet, Science, NEJM, &c. 
 

“Brazilian storm” – Stevens Rehen 
 



Main funding agencies: 
 
• CNPq - Conselho Nacional de Desenvolvimento Científico e 

Tecnológico - "National Counsel of Technological and Scientific 
Development” (cnpq.br/). 
 

• MS – Ministério da Saúde – “Ministry of Health” 
(http://portalsaude.saude.gov.br/). 
 

• MCTIc - Ministério da Ciência, Tecnologia, Inovações e 
Comunicações (http://www.mcti.gov.br/). 
 

• FAPESP - Fundação de Amparo `a Pesquisa do Estado de São Paulo - 
“São Paulo Research Foundation” (www.fapesp.br/en/). 
 
 
 

Funding research in Brazil 

http://www.mcti.gov.br/


Viral Genetic Diversity Network (VGDN): the precursor of the FAPESP ZIKV network 



ZIKV network topology FAPESP 
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 Is CZS caused by ZIKV? 

 
 

size reduction 

of brains 





MOI calculation for ZIKV infection in 3D-systems 







Zika Virus (ZIKV) codon adaptation and fitness 



Intra-host ZIKV polymorphisms 



Patient 17 - 237 days   

Patients 19 & 18 - 155 days 

Inter- & Intra-host ZIKV diversity 



Conclusions 

• Phylodynamics of flaviviruses works! Due to stable rates of change, stable 
nucleotide composition,  insignificant recombination systematic error. 

   
• Real time follow-up of dengue outbreaks can be useful for control:  

Guarujá stands as a proof of concept. 
 

• ZIKV intra host evolution is similar to other RNA viruses.  
 

• We need to incorporate viral genealogy & patient data to better 
understand the evolution of an outbreak. 
 

• “Where there is no overlap there is gap” –  Mark Miller, MD. 
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