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INTRODUCTION
Pertussis (whooping cough) is caused mainly by the bacterium Invasion Analysis for n = 2 strains Fitness Analysis
Bordetella pertussis. Many countries use acellular pertussis ﬂ
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Mutation Model for ety Inecons 050 We plot the fitness cost, p, and leakiness, ¢, of the top three
(n = 3) strains . mutants the simulation stabilized at, with opacity representing
ﬂ 1.00- - how much of the population the mutant infected. At lower
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vaccination coverage, mutants with high leakiness invade the
system when fitness cost is low. When fitness cost for immune
evasion is higher, there’s bistability between the wild type (e =
L 0) and mutants with high leakiness. At higher vaccination
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coverage, the wild type fades out completely, and mutants with
high leakiness (¢) invade and dominate the system.

o
o

0.0 0.5 1.0 | | | |
€. leakiness 0 100 200 300
time (years)

For intermediate vaccine coverage, the mutant can invade the
population only if its leakiness and transmission are sufficiently high.

For high vaccine coverage, the mutant can invade even if it has a
lower leakiness or transmission, because the threshold for invasion is

Figure 1: Extended SIRV model for a three-strain model, using the equations

and parameters below. I is the wild type strain and [, are the mutant strains. Our models explored how deletions in the pertactin gene can
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