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The evolution of the mutation rate and the effect of phenotypic

plasticity under scenarios of directional environmental change

an individual-based eco-evolutionary model
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INTRODUCTION METHODS

A current challenge in ecology and evolutionary biology is to understand and predict how species | In our model, density compensation () affected the fecundity of an
cope with increasing rates of environmental change (Chevin et al. 2010). Populations of organisms | individual. Fecundity was defined as the number of offspring an
facing these perturbations are expected to respond either by local genetic adaptation or plasticity, | individual could contribute to the next generation (Fig. 1A and 1B).

an active or passive shift of the distributional range, or (local) extinction (Wiens 2016). The environment was simulated through a moving optimum 8,

In this project we developed an individual-based model and focused on local adaptation: genetic | fepresenting a contiltnuous env!ronmental .variabler The paramet.er &
changes and phenotypic plasticity. We are interested in studying conditions promoting population | Moved at rate r per simulated time step (Fig. 2). Different scenarios of

persistence under directional climate change scenarios. stochasticity (noise color) were considered (Fig. 2).
Expected fecundity per level of density i

OBJECTIVES -
1. tw investigate how the mutation rate is influenced by genomic properties and the rate of 25 s

directional environmental change (climate change).

=]

Why? Since variation in DNA repair and replication processes exists, the mutation rate might be
subject to selection and its evolution might depend on the conditions of environmental change.

Popuiation size

2. To study how adaptive and non-adaptive phenotypic plasticity affect persistence and
performance of different kind of organisms under scenarios of environmental stochasticity
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Considering that 50% beneficial mutations may be an unrealistic assumption, and that . L E

recombination is ubiquitous in a sexual species, results suggest that, it is unlikely for the mutation u |t -

rate to evolve in a sexual species experiencing directional climate change scenarios. Therefore, i - 2

when the percentage of beneficial mutations is small, and populations are not large enough, sexual T T Tl T '™t .

species (especially multicellular ones) producing few offspring may be expected to buffer their = e —_— . ol

ability for local adaptation mainly through plasticity, provided that movement opportunities are Fig 6 Effect of types of phenotypic plasticity on the probability of =]

constrained. persistence of life strategies (levels of @) under different scenarios of el

stochasticity (noise color) and rate of environmental change r. Amount of change
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* Linear reaction norms can overestimate probability of persitence
* Organisms that produce relatively few offspring (slow population growth
® y "
/ . T rate, a = 0.5) benefit, to a larger extent, from adaptive phenotypic .
R ““‘w ™ plasticity, as compared to organisms with larger clutch size. i '
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