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Abstract

A model of a vector-transmitted parasitic disease, based primarily on Plasmodium, was
developed to simulate its behavior on both the macroscopic population and microscopic
individual levels, with a specific focus on different fitness advantages for parasites’
alleles in different populations. The main contexts simulations were performed for
were (1) host advantage only, (ii) vector advantage only, and (iii) antagonistic
advantages favoring one allele in the host and the other allele in the vector. A control
simulation with no advantages was also performed. Contexts (i) and (ii) behaved as
expected, with the advantaged allele demonstrating higher fitness overall in both cases,
and it was found that vector advantages are generally much weaker than host
advantages. Antagonistic advantages saw neither allele achieve the same degree of
dominance it would have done on its own; however, the host-favored allele was still
generally more prevalent than the vector-favored allele in both populations, albeit to a
lesser degree in the vector relative to the host. Similar long-run behavior was observed
for selection and transmission advantages, but selection advantages generally acted

much more quickly than transmission advantages did.
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