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Figure S1: MCMC trace plots for parameters estimated by interfacing the deterministic within-host model with the
simulated data. (A) Trace plot for initial frequency of the variant. (B) Trace plot for mean cellular multiplicity of
infection. (C) Trace plot for variant fitness. 20,000 MCMC iterations were run. Following the removal of the first

2,000 MCMC iterations as burn-in, the MCMC chain was sampled every 50 iterations.

0.18
0.08
0.10
m 0-07 1 - ~ 0167
a S p
o I I
 0.06 1 2 0.08 - 2 0.14 4
£ L &L
80051 8 8012
3 0.04 1 3 0.06 9
S B $ 0.10
g 0.03 1 g g
& E E
= = 0.04 T 0.08 A
-2 0.02 2 2
= = =
0.01 1 0.06
0.02
0001 . . . . . . . . . 0.04 1 . . . .
0 5000 10000 15000 20000 0 5000 10000 15000 20000 0 5000 10000 15000 20000
MCMC iteration MCMC iteration MCMC iteration
0.14 4 10
9
= 0.12
® 81
5
w 71
5010 g7
e S
g £ °]
$ 0.08 1 2 5
o ©
1 >
&
K 1
2 0.06 1
£ 3
0.04 21
0 5000 10000 15000 20000 0 5000 10000 15000 20000 0 5000 10000 15000 20000
MCMC iteration MCMC iteration MCMC iteration

Figure S2: MCMC trace plots for parameters estimated by interfacing the deterministic within-host model with the
influenza H5N1 experimental challenge study data. (A) Trace plot for initial frequency of the G788A variant in ferret
13. (B) Trace plot for initial frequency of the G788A variant in ferret 15. (C) Trace plot for initial frequency of the
GT788A variant in ferret 17. (D) Trace plot for initial frequency of the G788A variant in ferret 21. (E) Trace plot
for mean cellular multiplicity of infection. (F) Trace plot for G788A variant fitness. 20,000 MCMC iterations were
run. Following the removal of the first 2,000 MCMC iterations as burn-in, the MCMC chain was sampled every 50

iterations.
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Figure S3: Posterior distributions of initial G788A frequencies for (A) ferret 13, (B) ferret 15, (C) ferret 17, and (D)

ferret 21, from fitting the deterministic within-host model. In (A)-(D), black solid lines show the median values of

the posterior densities and black dashed lines show the 95% credible intervals.

Proportion

2 4 6 8 10 12
Variant fitness

Variant fitness

Figure S4: Parameter estimation for variant G788A, assuming deterministic within-host dynamics and measurement

noise of v = 25. (A) Posterior distribution for the mean cellular multiplicity of infection. (B) Posterior distribution

for variant fitness. In (A) and (B), black solid lines show the median values of the posterior densities and black dashed

lines show the 95% credible intervals. (C) Joint density plot for MOI and variant fitness (blue). For comparison, we

have superimposed the joint density plot shown in Figure 3D (red).
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Figure S5: Parameter estimation for variant G788A, assuming deterministic within-host dynamics and measurement
noise of v = 400. (A) Posterior distribution for the mean cellular multiplicity of infection. (B) Posterior distribution
for variant fitness. In (A) and (B), black solid lines show the median values of the posterior densities and black dashed
lines show the 95% credible intervals. (C) Joint density plot for MOI and variant fitness (blue). For comparison, we

have superimposed the joint density plot shown in Figure 3D (red).
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Figure S6: Parameter estimation for variant G788A, assuming deterministic within-host dynamics and a viral
generation time of 6 hours. (A) Posterior distribution for the mean cellular multiplicity of infection. (B) Posterior
distribution for variant fitness. In (A) and (B), black solid lines show the median values of the posterior densities
and black dashed lines show the 95% credible intervals. (C) Joint density plot for MOI and variant fitness (blue).

For comparison, we have superimposed the joint density plot shown in Figure 3D (red).
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Figure S7: Parameter estimation for variant G788A, assuming deterministic within-host dynamics and a viral
generation time of 12 hours. (A) Posterior distribution for the mean cellular multiplicity of infection. (B) Posterior
distribution for variant fitness. In (A) and (B), black solid lines show the median values of the posterior densities
and black dashed lines show the 95% credible intervals. (C) Joint density plot for MOI and variant fitness (blue).

For comparison, we have superimposed the joint density plot shown in Figure 3D (red).
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Figure S8: MCMC trace plots for parameters estimated by interfacing the stochastic within-host model with the
simulated data. (A) Trace plot for initial frequency of the variant. (B) Trace plot for mean cellular multiplicity of
infection. (C) Trace plot for variant fitness. 50,000 MCMC iterations were run. Following the removal of the first

5,000 MCMC iterations as burn-in, the MCMC chain was sampled every 100 iterations.
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Figure S9: MCMC trace plots for parameters estimated by interfacing the stochastic within-host model with the
influenza H5N1 experimental challenge study data. (A) Trace plot for initial frequency of the G788A variant in ferret
13. (B) Trace plot for initial frequency of the G788A variant in ferret 15. (C) Trace plot for initial frequency of the
GT788A variant in ferret 17. (D) Trace plot for initial frequency of the G788A variant in ferret 21. (E) Trace plot
for mean cellular multiplicity of infection. (F) Trace plot for G788A variant fitness. 50,000 MCMC iterations were
run. Following the removal of the first 5,000 MCMC iterations as burn-in, the MCMC chain was sampled every 100

iterations.
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Figure S10: Joint density of MOI versus variant fitness for the stochastic model fit to the influenza H5N1 experimental

challenge study data.
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Figure S11: Posterior distributions of initial G788A frequencies for (A) ferret 13, (B) ferret 15, (C) ferret 17, and

(D) ferret 21, from fitting the stochastic within-host model. In (A)-(D), black solid lines show the median values of

the posterior densities and black dashed lines show the 95% credible intervals.



(=] o (=]
: o ; g
8 S ® =

Proportion

®

0.02 1

Figure S12: Fitness estimation for variant G788A, assuming stochastic within-host dynamics, parameterized with
an effective viral population size of N = 40. (A) Posterior distribution for the mean cellular multiplicity of infection

M. (B) Posterior distribution for variant fitness. In (A) and (B) black solid lines show the median values of the
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posterior densities and black dashed lines show the 95% credible intervals.



