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Mobile real-time surveillance of

arboviruses in Brazil



ZIKV Asian genotype

molecular clock phylogeny

Zika epidemiology and evolution

Faria et al. Science March 2016

Emergence of ZIKV as a function of local transmission 

regime, viral pathogenesis

Combination of genetic

and flight data

and global mobility

PreAm-ZIKV

lineage

Am-ZIKV

lineage
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Epidemiologia e evolução do Zika vírus

No. of notified ZIKV

cases per epi week:

Earliest ZIKV cases were in 

the Northeast region 
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ZiBRA project

The ZiBRA project, a sequencing 

journey through ZIKV hotspots

RT-PCR results on human 

samples communicated to local 

LACENs and Brazilian Ministry 

of Health within 48h

1401 human samples tested

838 mosquitoes captured

After the ZiBRA journey, molecular surveillance continued in SP and Bahia. 

Details can be found in zibraproject.github.io

http://zibraproject.github.io




Zika virus sequencing protocoll



Improving the efficiency of global outbreak control and tracking of diseases 

Pre-publication data sharing, in line with WHO Consultation Data Sharing in 

Emergencies (1-2 Sep 2015):

Research is essential in the context of public health emergencies. The primary purpose of 

such research is to advance public health, prevent illness and save lives. Researchers 

should always weigh the public health consequences of their actions in withholding and 

sharing results.1

1Aarestrup and  Koopmans, Cell 2016

Twitter: https://twitter.com/zibraproject

Website: zibraproject.github.io

Github: https://github.com/zibraproject/

Preliminary Results: virological.org

Virus diversity: nextstrain.org

Real-time data sharing:

ZiBRA’s commitment to rapid data sharing

http://virological.org
http://nextstrain.org


Zika virus MoH notified cases is positively associated 

with Zika RT-qPCR+ cases

pearson’s ⍴ = 0.62

ZiBRA RT-qPCR+ data represents well the 2015-16 epidemic in NE Brazil

ZIKV surveillance



R2=0.85

and climatic suitability

Zika virus MoH notified cases is positively associated 

with Zika RT-qPCR+ cases

ZIKV surveillance

181



Genomic diversity of PreAm-ZIKV 

and Am-ZIKV lineages

ZiBRA genomics



Genomic diversity of PreAm-ZIKV and Am-ZIKV lineages
Zika vírus genetic diversity and sequencing statistics

ZIKV genomics



Genomic diversity of PreAm-ZIKV 

and Am-ZIKV lineages

ZIKV genomics



Origins of ZIKV-AL in Northeastern Brazil

ZIKV genomics

A B (Dec 2013)

C



One year of cryptic transmission of ZIKV-AL

ZIKV genomics



One year of cryptic transmission of ZIKV-AL

Within Brazilian geographic regions

ZIKV genomics



ZIKV genomics

One year of cryptic transmission of ZIKV-AL

Spread to other regions in the Americas

date of 

detection

Copa do Mundo 2014
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Yellow Fever Outbreak in

Minas Gerais, 2016-2017(?)



Spatial association between human e primates cases

Suspected and confirmed cases in MG (ELISA e RT-qPCR)



Genomic surveilance of YFV outbreak  in SE-Brazil 
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phylogeny (n=112) with YFV complete genomes

46% from ZiBRA (n=52)

MG03 RO02

re-introduction from N-Brazil 

17DAngola



Genome yfv

**

** SNP 2016-2017

K2607Q

V2644I

G2679S

A2736T

N2803S

V3149A

N3215S

E1572D

K1605R

V108I
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Origen and evolution of the outbreak



Wave of spread towards the SE-Brazil

Spread of YFV



(branch velocity: 48-94 km/month)

Evolução e genética da FA

Spread of YFV



ZIBRA-2 (ZIKV) 

results in N-Brazil



ZIBRA-2 (CHIKV) 

results in N-Brazil

















Genomic surveillance on the ground

Ongoing genomic surveillance (ZiBRA1-2)

Past genomic surveillance (ZiBRA1 project)

Future genomic surveillance (ZiBRA2 project)

ZIKV, CHIKV, YFV

DENV, MAY, ORO, WNV



http://zibraproject.github.io/

https://twitter.com/zibraproject

http://zibraproject.github.io/
https://twitter.com/zibraproject
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THANK YOU!


