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@ Introduction & objectives

% Uncovering how natural selection and genetic drift shape the evolutionary dynamics of pathogen populations within their hosts is an important issue
(e.g. virus emergence). Methods exist to estimate the intensity of drift when neutral genetic markers are available. However few methods allow to jointly
estimate the intensities of genetic drift and selection without neutral markers (Foll et al., 2014, Plos Genet.).

» Aim 1: Developing a method to jointly estimate effective » Aim 2: Identifying genetic background of host plants
population sizes (Ne), a measure of genetic drift, and selection increasing genetic drift acting on virus populations...in order
coefficients (s) on time-sampled data representing temporal to delay the emergence of resistance-breaking virus.

changes in allele frequencies.

© Experiments: Demo-genetic dynamics of viruses in their host plant
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each variant in each plant (n=6*8*16) determined Plant sample number
with Miseq sequencing of the VPg cistron. » Contrasted patterns of genetic drift and selection between hosts
€© A mechanistic-statistical model to jointly estimate Neand s
% A model for the dynamics of the mean density of variant i V(t) % Simulation of datasets with varying s and Ne using a Wright-Fisher model
- T s with selection, mutation and genetic drift in a haploid context (FFPopSim ;
V@) _ vV, 1—L V. +Z—V +z,u..(V. —V) Zanin & Neher, 2012, Bioinformatics)
dt l K = — YN ’ ’

% For each simualted dataset, the vector & of model parameters is estimated.
with r; ,intrinsic rate of increase of variant j, 4 i mutation rate from

variant j to variant i (fixed) and K the carrying capacity (fixed) Selection coefficient (s) Effective population size (Ne)
% ....coupled to a model for the variance of frequencies between hosts: _ 2- = 100
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f(d)=(f,(d),....fs(d)) the mean frequencies of virus variants at time d c - 200 % 100~ 200
and a(d) a scale parameter at time d. E - 50 § 50
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&% O=(r,...,r;, a(6),.. a(34)) can be estimated by maximum likelihood 07 08 09 1 14 12 13 5030 100 300 1000 3000 104
given that mean(r;)=1 (Fabre et al., 2012, Plos Path.). True value True value

» Mean trajectories of virus variants contain the evidence of selection  » Validation of a method to jointly estimate both s and Ne without neutral
and between-hosts variances contain the evidence of genetic drift. loci using NGS method and a time-sampling scheme of independent hosts.

O Results: Ne is varying from 35 to 1200 depending on host genotype
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