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Can next generation sequencing

be used to unravel

fine scale
FMDV population dynamics?
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« First time next generation sequencing (NGS)
has been used to investigate within-host FMDV
population diversity

* NGS demonstrates a ‘step-change’
improvement in the depth of detection of
FMDV population diversity present within—host

 Intermediate stages in the evolution of a cell
culture to host adapted virus revealed for the
first time

*Such data leads to an improved understanding
of FMDV evolution and the more accurate
reconstruction of transmission events

» Small genome ~ 8500 nt long

« Rapid replication rate

 Large population sizes

« High error rate of viral polymerase - virus swarm

Full genome sequencing has proven to be a powerful
tool for epidemiological tracing of FMD during outbreaks
(UK ‘07)
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jposition on reference genome
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© 7,190,884 > 2,828,554 A (run 1)

« 10,116,147 >> 8,969,902 B (run 2)
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NGS demonstrates a ‘step-change’ improvement in the depth
of detection of FMDV population diversity present within-host
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Correlation of mutation frequencies between samples for ALL
qualitatively validated mutations receiving coverage above
100x in run 1

* The majority of mutations are low dominance and
most likely represent progeny from replication
within cells prior to onset of any selective pressures
(STOP codons within ORF)

« We hypothesize the higher dominance mutations
have been selected over multiple replication rounds
between cells

« Linkage between foot samples of higher dominance
mutations (<50%) associated with heparan sulphate
binding reveals intermediate stages in the evolution
of a cell culture to host adapted virus
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