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® BACKGROUND

Theory predicts that phenotypic noise is positively selected under directional
selection because it increases the mean fitness value, and counter-selected under
stabilizing selection (1).

It has been suggested that under directional selection, the fitness gain provided by
phenotypic noise also promotes adaptive evolution (2), while the link is unclear.
Evolution on multiple phenotypic characters suffers from the cost of complexity (3).
The impact of phenotypic noise in multidimensional phenotypes is less understood.

® METHODS

We used a quantitative model to study the adaptive evolution of organisms with
multiple phenotypic traits under selection and evolvable phenotypic noise (4) in a
generalized fitness landscape.

® RESULTS

Phenotypic noise promotes adaptative evolution under directional and/or stabilizing
selection if the logarithmic fitness plateaus.

For multiple phenotypic characters under selection, the phenotypic noise evolves to a
one- dimensional noise aligned with the direction of the fitness optimum.

e CONCLUSION

Phenotypic noise can decrease the cost of complexity and promotes adaptive
evolution in flat regions of the fitness landscape.
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* Phenotypic noise: variability in phenotypes of isogenic organisms in constant environment, aka
developmental noise, phenotypic heterogeneity, cellular noise, biological noise, intra-genotypic
variability, ...
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