
Supporting protocols

Protocol S1. Approximation of allele frequency evolution.

To obtain an approximate solution of equation (3), we derive two approximate solutions of

equation (1) in which mutation is assumed to be unidirectional with host-specific selection,

giving:
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These approximations have the initial conditions pHLA+(0) = 0 and pHLA−(0) = 1 and are

reasonably accurate when selection is stronger than mutation and the effective population

size is large.

Protocol S2. Limit behavior of deterministic model.

To evaluate the limit of equation (3) as τ approaches 0, we apply a series expansion at

τ = 0 to the unidirectional-mutation approximations to yield:
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The departure of this limit from q is determined by the ratio ν/µ. The first derivative of π̂

with respect to τ as τ → 0 is approximated by the formula:
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