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A empresa MODERNA...

• ...desenvolveu sua vacina (pelo menos no início) 
sem sequer ter o SARS-CoV-2 em seus 
laboratórios...

• ...apenas a partir da sequência genômica!



0

5000

10000

15000

20000

25000

30000

3/15/2020 4/15/2020 5/15/2020 6/15/2020 7/15/2020 8/15/2020 9/15/2020 10/15/2020

Número de genomas completos de SARS-CoV-2

Do Brasil: 14



0

50000

100000

150000

200000

250000

300000

3/15/2020 4/15/2020 5/15/2020 6/15/2020 7/15/2020 8/15/2020 9/15/2020 10/15/2020 11/15/2020 12/15/2020 1/15/2021 2/15/2021 3/15/2021 4/15/2021

Número de genomas completos de SARS-CoV-2



Epidemiologia (ou vigilância) 
genômica

• qual é a geografia e o histórico da disseminação do 
virus e de suas variantes?

• depende crucialmente de sequenciamento massivo, 
contínuo, e sistemático

• comparação entre os mais de 400 mil genomas de 
SARS-CoV-2 que já foram sequenciados



https://www.gisaid.org/

https://www.gisaid.org/


https://nextstrain.org/

https://nextstrain.org/




Linha do tempo: frequência dos 
clados

O clado GRY é o dominante atualmente



https://www.viprbrc.org/



Sinergia!

NGS pandemiabioinformática



Anatomia do genoma de 
SARS-CoV-2

• artigo do New York Times 3 de abril de 2020
• autores:  Jonathan Corum and Carl Zimmer
• https://www.nytimes.com/interactive/2020/04/03/science/coronavirus-genome-bad-news-

wrapped-in-protein.html?action=click&module=Top%20Stories&pgtype=Homepage
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ACE2

Angiotensin Converting Enzyme 



National Institutes of Health/EPA, via Shutterstock





Variantes





The Bacterial and Viral Bioinformatics 
Resource Center (BV-BRC) 

https://bv-brc.org



The SARS-CoV-2 Variants and Lineages of Concern resource 

• Identifies and tracks emerging variants and lineages through daily 
processing of publicly available SARS-CoV-2 sequences

• Performs risk assessment on the variants to identify candidate 
VoCs/LoCs by leveraging a growing knowledgebase of sequence 
features, including protein domains, functional regions, and 
immune epitopes

• Provides detailed information about each VoC/LoC
• Provides their sequence prevalence in various countries and 

regions over time using interactive dashboards and charts
• Provides integrated view of the VoCs/LoCs and important 

sequence features using genome browsers, protein structure 
viewers, and phylogenetic trees

• Tudo isto depende de sequenciamento contínuo (vigilância 
genômica)







Coronavirus também é arte



Alissa Eckert, Dan Higgins/CDC











molécula bloqueadora do sítio de ligação na ACE2
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• artigo de Carl Zimmer no NY Times (9/10/2020)
• proteômica + dinâmica molecular + computação 

gráfica
• https://www.nytimes.com/interactive/2020/health

/coronavirus-
unveiled.html?action=click&module=Top%20Storie
s&pgtype=Homepage

https://www.nytimes.com/interactive/2020/health/coronavirus-unveiled.html?action=click&module=Top%20Stories&pgtype=Homepage
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