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Consequently, maternal transmission of parasites should
select for mechanisms that enable host offspring to differ
from their parents. Indeed, theoretical work has shown that
increased allocation to sexual reproduction is advantageous
in hosts when parasites are maternally transmitted [20].
Here, we ask whether maternal transmission also selects for
higher mutation rates at host immunity loci. Conversely, we
ask whether maternal transmission selects for lower mutation
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strongly virulent and most infected mothers die before repro-
ducing (compare the sizes of the dark grey shaded regions
between figure 1(a–c) and (d– f )).

(b) Mutation rate evolution in hosts
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Also in accordance with previous work, we find that
mutation rate evolution is much slower when there is recom-
bination between the mutation modifier and the antigen
locus, as long as maternal transmission is weak (see left
side of figure 3b). This effect of recombination on mutation
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becomes weak when there is recombination (see the elec-
tronic supplementary material, figure S1). Second, maternal
transmission of parasites selects for a higher mutation rate
by creating an advantage to differing from one’s mother.
Because this benefit only lasts for a single generation, it is
much less sensitive to recombination. In the absence of
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from hosts, where maternal transmission causes evolved
mutation rates to exceed this value (see the electronic sup-
plementary material, figure S4). When maternal transmission
is very weak, however, we find mutation rates evolve to
higher levels than expected (left side of the electronic sup-
plementary material, figure S6). As shown by M’Gonigle
et al. [3], this is expected in finite populations where stochastic
fluctuations in host allele frequencies continue to create
periodic selection for increased mutation rates in parasites,
even when coevolutionary cycling no longer occurs [3].
When rates of maternal transmission are higher, however,
this effect becomes marginal.

4. Analytical model
Here, we make connections between our model and that of
Agrawal [20], the only previous model to investigate the
impact of maternal transmission of parasites on the evolution
of a genetic modifier (in his case, a modifier of the rate of
sexual reproduction; [20]). Because an individual’s fitness
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higher mutation when similarity selection is strong. This
agrees with our simulation model, where we also see a
reduced effect of recombination on mutation rate evolution
when maternal transmission is strong (see the electronic
supplementary material, figure S1).
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unconditionally deleterious alleles), the inclusion of which
would probably lower evolved mutation rates dramatically.
However, we would not expect the qualitative effects of
maternal transmission to change with such costs.

We have shown that maternal transmission of parasites
can select for increased mutation rates in hosts. For infections
with a genetic basis, mutation represents only one means to
evade infection. Previous models have investigated the evol-
ution of other infection-resistance strategies, including
parasite avoidance, immunity and transgenerational transfer
of immunity ([36] and references therein). Including maternal
transmission in such models would probably have important
consequences for their dynamics. For example, a recent study
of the evolution of maternal transmission of immunity, which
did not include maternal transmission of parasites [36], found
that this trait would be more likely to evolve if it protected
against not just the parasite strain of the mother, but also
the alternate parasite strain in the population (i.e. if there
was high cross-immunity). This relationship would probably
become weaker if offspring are preferentially infected by the
parasite strain of their mother, because cross infection would
occur less frequently.

There is evidence that higher mutation rates can be induced
by physiological stress [37,38]. Although parasite infection
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