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Background: The FMDV Intra-host Population

FMDV exists as a diverse mutant swarm

Illumina deep sequencing provides a 

powerful tool to investigate the FMDV 

population changing over time
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acute transitional persistent



In describing how the FMDV population changes over time, two 

important questions:

Background: Aims of Study

Naïve

Are there viral factors associated 

with persistent infection of cattle?
What are the effects of vaccination?
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?
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Haplotypic composition of 

FMDV populations

Naïve: Haplotypically diverse 

and in flux through acute 

phase > no evidence of 

positive selection

Vaccinated: minimal 

heterogeneity > narrow 

bottleneck



Acute stage variation is inherited and transient  >>  Neutral and purifying selection dominate
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By 35 days, all infected cattle except 2

encoded VP1-144 serine to arginine mutation

SGD becoming fixed as RGD

Selective sweeps after acute phase

The 2 unchanged were vaccinated, 

suggesting an added benefit of vaccination

Removal of potentially adaptive mutation

host cell integrin

FMDV capsid

Kotecha et al. 2017
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By 35 days, all infected cattle except 2

encoded VP1-144 serine to arginine mutation

However, these 2 were the only cattle that 

acquired escape mutations

Convergent evolution and 2 rebels
Analysis
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Conclusions
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with persistent FMD infection?
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But how does this intra-host population stuff affect my research? 

1. Consider the subconsensus. Co-dominant viruses 

can affect

• Phylogenetic trees

• Transmission networks

• Evolutionary rates

2. Immunity-evading viruses arise after the window of 

transmission has passed, so FMDV carriers are 

important

3. Vaccination significantly decreases FMDV diversity*

*just a nice thing to throw in your grant applications
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