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Recent work has sought to understand assembly and coexistence of inter-
acting species in ecosystem models. However, the overwhelming number of
species combinations and connecting the models to evolution have challenged
researchers, especially in higher dimensional systems. Here, we aim to address
this gap by looking through an evolutionary genetics lens in a prey-predator
model of virus-immune dynamics, where viral variants can be represented by
binary sequences which encode their resistance to immune responses. First,
persistence and stability of equilibria are studied using Lyapunov functions and
invasion analysis. Then, bifurcations between distinct ecological network struc-
tures are linked to epistasis (non-additivity) in the viral fitness landscape. Re-
sults are discussed in the context of HIV escape of host immune responses and,
more generally, finding simplifying rules for prey-predator network evolution.
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