
royalsocietypublishing.org/journal/rsos

Research
Cite this article: Nurtay A, Hennessy MG,
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We investigate the dynamics of a wild-type viral strain which

generates mutant strains differing in phenotypic properties for

infectivity, virulence and mutation rates. We study, by means of

a mathematical model and bifurcation analysis, conditions under

which the wild-type and mutant viruses, which compete for

the same host cells, can coexist. The coexistence conditions are

formulated in terms of the basic reproductive numbers of the

strains, a maximum value of the mutation rate and the virulence

of the pathogens. The analysis reveals that parameter space can

be divided into five regions, each with distinct dynamics, that

are organized around degenerate Bogdanov–Takens and zero-

Hopf bifurcations, the latter of which gives rise to a curve of

transcritical bifurcations of periodic orbits. These results provide

new insights into the conditions by which viral populations may

contain multiple coexisting strains in a stable manner.

1. Introduction
The combination of very large population sizes, very short

generation times, and lack of proof-reading mechanisms during

genome replication confer viral populations with an extremely

high evolutionary plasticity that allow them to quickly adapt to
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