Modeling the Impact of a T Cell-escaping Mutation on the Within-host and Population Dynamics of Influenza A Virus
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Research Question Relating replicative fitness and transmissibility

Epidemiological Model

Why are the T cell epitopes of influenza A virus conserved? Escaping mechanisms
Viral Growth in i.n. X-31 Primed C57BL/6 Mice Viral Growth in i.m. X-31 Primed C57BL/6 Mice . . ) .
® The internal proteins have lower nonsynonymous mutation o - . - e T ... L Mutation abrogates peptide-MHC binding.
. —o— WT *k* —o— WT > B
rates than the surface proteins. . g ;8 2. Conformation Change prevents TCR recognition.
e Within NP and M1, the CD8 T cell epitope region has less sites £ 1 é_ y: * " Co;n(lioensatory melllmt.y ma(i] be induced by the MT infection
. . g % : n r iv van .
of dN/dS > 1 than nonepitope region. 8 7 S . ecreases the selective advantage
® Heterosubtypic infection is cross-protected by pre-existing 5 Host previously infected with WT o
> g : S
CDS8 T cells in mice and human. ) hh | ———> ; o
o o Hh : r's : SW —> - RW
" S I E—
»<Mj, (u
MO del FI‘ AINEWOT k Days after PR8 challenge Days after PR8 challenge Host previou3§v infected §With WT afid MT ~— l
o . . hh SO N = S— > o @ (ﬂ_DL Iy
| | | ® Transmission fitness is modeled by the area under the log- ] enta v m il
Epidemiological transformed viral growth curve, i.e., HH | " YRy U T
fithess ———— e 6P FItNESS s
1-m WT=1 1-m+rs 1-m+s W

Models that describe the population
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