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Pathogen identification, 
understand origins of viral 

outbreaks

Design of diagnostics, therapeutics, 
phenotypic changes (e.g., Alpha, 

Omicron)

Investigate transmission clusters 
& complement epi (e.g., 

outbreaks in hospitals, travelers)

Large-scale patterns, drivers and 
assess detection (e.g., R, pop size, 

dispersal patterns)

Metagenomics human and 
non-human samples
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Non-random, dense cluster & 
community sequencing

Targeted sequencing of Δ69–
70, extensive experimental work

Random population 
(representativity) sequencing
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Population sequencingTargeted sequencingUntargeted sequencing

Adapted from WHO SARS-CoV-2 Sequencing Guidelines 2021 (courtesy of Nuno Faria)

Real-time virus genome sequencing: 
maximizing public health impact

Effective genomic surveillance requires high quality samples and metadata and substantial investment in terms of staff, 
equipment, reagents, bioinformatic infrastructure, and effective collaboration between scientific community and stakeholders



Disparities 
in SARS-

CoV-2 
global 

genomic 
surveillance

Brito A et al. Nature Communications 13: 7003 (2022) 



Turn around time and 
number of sequences are 
important to detect new 

variants in real time

Brito A et al. Nature Communications 13: 7003 (2022) 



ITpS (Instituto Todos pela Saúde)

Instituto Todos pela Saúde (ITpS) is a non-profit 
organization created in Feb 2021 .

Objective – Collaborate in the development of an 
epidemiological surveillance system to prepare Brazil to 
face future outbreaks.

Articulate networks to obtain relevant scientific 
information to help the country in public health decision-
making.

Website: https://www.itps.org.br | Coordinator: Jorge Kalil | Initial Funding: Itau Bank

https://www.itps.org.br/


Evolution of the number of 
SARS-CoV-2 genomes in Brazil

• Over 183,000 complete genome sequences 

(15 Oct’22)

• Over 34.6 million reported cases

( 0.53% sequenced)

• 54 days from sample collection to GISAID 

deposition
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Anderson Brito et al. Nature Communications 2022 | Courtesy Anderson Brito ITPS

∼2000 sequences



Epidemic virus: Number of full-
length genome from Brazil

Nuno Faria & Darlan Candido Imperial College

Virus 
No.  Brazil Genomes in 

GenBank or GiSAID

Yellow fever 195

Dengue 1-4 281

St. Louis encephalitis virus 1

West Nile 5

Zika 76

Mayaro virus 24

Venezuelan equine 
encephalitis virus 

0

Chikungunya 78

Influenza 1182



Heterogeneity in sequencing 
platforms used

Anderson Brito et al. Nature Communications 2022 | Courtesy Anderson Brito ITPS

Ion Torrent IlluminaONT Nanopore 



(1) Brazil-UK CADDE Research Collaboration

Coordinators: Ester Sabino and Nuno Faria | Website: caddecenter.org | Funding: FAPESP and Medical Research Council

http://caddecenter.org/


(2) FioCruz Genomic Network

Coordinators: Marilda Siqueira| Website: https://www.genomahcov.fiocruz.br/a-rede | Funding: Brazilian Ministry of Health

https://www.genomahcov.fiocruz.br/a-rede


(3) CoronaOmica Network

Coordinators: Fernado Spilki| Website: http://www.corona-omica.rj.lncc.br/ | Funding: Brazilian Ministry of Science and Technology

http://www.corona-omica.rj.lncc.br/


(4) Butantan Network

Coordinators:  Dimas Covas | Funding: Secretary State São Paulo Brazil

Weekly Reports starting in May 2021



(5) Seq-BR – Magalu & Mulheres do Brasil

• Designed in May 2021

• First Phase: Training between March and September 2022

• Second Phase (ongoing): 100 seq/month/Brazilian State Capital performed locally

• Third Phase: wastewater sewage genomic surveillance
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Coordinators:  Ester Sabino and Jaqueline Goes | Funding: Magalu

Participating states, no. sequences



(6) Genov Network

• Convenient residual diagnostic samples from large private laboratory network

Website: https://dasa.com.br/genov/ | Coordinators:  Eduardo Levi | Funding: DASA Laboratories

Brazilian Region No. (GISAID, 15 Sep 2022) % cases

SOUTH 2,912 16.8

SOUTHEAST 3,463 20.0

MID-WEST 2,461 14.2

NORTHEAST 1,884 10.9

NORTH 147 0.8

SÃO PAULO CITY 3,716 21.4

RIO DE JANEIRO CITY 2,763 15.9

TOTAL 17,346 100

https://dasa.com.br/genov/


(7) ITpS (Instituto Todos pela Saúde)

Website: https://www.itps.org.br | Coordinator: Jorge Kalil | Initial Funding: Itau Bank

How to improve turn around time?

Data from private laboratories

Turn around time: 7 days

Data from ThermoFischer PCR:
SGTFvs SGTP

Data from all results:  PCR+ rate

https://www.itps.org.br/


ITpS (Instituto Todos pela Saúde)

Website: https://www.itps.org.br | Coordinator: Jorge Kalil |Initial  Funding: Itau Bank

https://www.itps.org.br/


• Brazil has dramatically expanded the capacity to perform SARS-CoV-2 

full-length genome sequencing across the country through state and 

private funding initiatives.

• Genomic diversity of other epidemic viruses remains poorly understood 

• Median: 54 days - date of collection to submission to GISAID.
• Still a long delay between sample collection, sequence and information 

to the public for SARS-CoV-2, but even longer for other viruses.

• Need to organize the several initiatives to improve cost/effectiveness 

and sustainability of targeted and untargeted (metagenomic) virus 

sequencing.

Conclusions


