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Genomic epidemiology works because
pathogens evolve on the same time scale
as infection transmission.



Toy example of a transmission process
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We sample some of the infected people,
usually when they develop symptoms
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We sequence their infection, looking for
unique and shared mutations
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The tree actually ends up looking like this
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We can also add additional data,
like geographic information
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And infer patterns of change in that trait
across the tree
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When we combine the sequence data with other data, such as
geographic information, we can describe various aspects of
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So how does Nextstrain fit in to all this?



Nextstrain aims to:
(1) perform rapid and flexible phylodynamic analysis and

(2) facilitate interactive visualization
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Nextstrain is two things

e a bioinformatics toolkit and visualization app, which can be used for a broad
range of datasets
e a collection of real-time pathogen analyses kept up-to-date on the website

nextstrain.org




The most recent pathogen analysis we
support is SARS-CoV-2.



Jan | I: Initial 5 nCoV genomes from
Wuhan showed fairly limited genetic
diversity
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Jan |7: Additional 2 nCoV genomes from
Thailand travel cases also lacked diversity

City v

® BetaCoV/Nonthaburi/61/2020

® BetaCoV/Nonthaburi/74/2020

) BetaCoV/Wuhan/IVDC-HB-01/2019

) BetaCoV/Wuhan/WI1V04/2019

3 mutations

3 mutations

1 mutation
o BetaCoV/Wuhan-Hu-1/2019

0.00000 0.00002 0.00004 0.00006

0.00008

© BetaCoV/Wuhan/IPBCAMS-WH-0!

© BetaCoV/Wuhan/IVDC-HB-04/202

0.00010

nextstrain.org


https://nextstrain.org/ncov

Jan 19: Additional 5 nCoV genomes from
Wuhan still showed limited diversity
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Other ways in which Nextstrain can
potentially inform public health action!?



Phylogeny
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Europe, mid- to late-March
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