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• BACKGROUND Theory predicts that phenotypic noise is posi2vely selected under direc9onal selec9on because it increases the mean fitness value, and counter-selected under stabilizing selec9on (1). It has been suggested that under direc2onal selec2on, the fitness gain provided by phenotypic noise also promotes adap9ve evolu9on (2), while the link is unclear. Evolu2on on mul2ple phenotypic characters suffers from the cost of complexity (3). The impact of phenotypic noise in mul2dimensional phenotypes is less understood.

• METHODS

We used a quan2ta2ve model to study the adap2ve evolu2on of organisms with mul2ple phenotypic traits under selec2on and evolvable phenotypic noise (4) in a generalized fitness landscape.

• RESULTS

Phenotypic noise promotes adapta2ve evolu2on under direc2onal and/or stabilizing selec2on if the logarithmic fitness plateaus. For mul2ple phenotypic characters under selec2on, the phenotypic noise evolves to a one-dimensional noise aligned with the direc2on of the fitness op2mum.

• CONCLUSION

Phenotypic noise can decrease the cost of complexity and promotes adap9ve evolu9on in flat regions of the fitness landscape. (2018) Elife 7:e37272 (3) Orr (2000) Evolu2on 54:13-20; Mar2n &Lenormand (2006) Evolu2on 60:893-907 (4 Experimental results on Yeast (Metzger et al. 2015) suggest that phenotypic noise evolves faster than mean phenotype.
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  0.0 0.5 1.0 1.5 2.0 2.5 Phenotypic character 1 Phenotypic character 2 • Phenotypic noise: variability in phenotypes of isogenic organisms in constant environment, aka developmental noise, phenotypic heterogeneity, cellular noise, biological noise, intra-genotypic variability, ... • Direc9onal selec9on: selec2on far from fitness op2mum characterized by a convex (posi2ve second deriva2ve) fitness landscape. • Stabilizing selec9on: selec2on close to fitness op2mum characterized by a concave fitness landscape. • Adap9ve evolu9on: capacity of increasing mean popula2on fitness as measured by the rate of increase of the log-fitness with respect to the mean phenotype. • Cost of complexity: Reduc2on of the frac2on of beneficial muta2ons when the number of phenotypic characters under selec2on increases. Selected references: (1) Lande (1980); Pal (1998); Kawecki (2000); Paenke et al (2007) ; Zhang et al (2009) Mol Sys Biol 5:299; Bruijning et al (2019) (2) Bódi et al (2017) PLOS Biol 15:e2000644; Duveau et al

)

  Ito et al (2009) Mol Sys Biol 5:264; Pelabon et al (2010) Evolu2on 64:1912-1925; Viñuelas et al (2012) Prog Biophys Mol Biol 110:44-53; Shen et al (2012) PLOS Gene2cs 8:e1002839; Metzger et al (2015) Nature 521:344-347 (5) Zhang et al (2009) Mol Sys Biol 5:299; Draghi et al (2019); mutable genotype {μ, σ, 𝚹}: • Mean phenotype μ (mutable), • Variances σ 2 (mutable), • Rota2on angles 𝚹 (mutable), • Covariance Σ built from σ 2 and 𝚹. • Phenotype z ∼ 𝘕 n (μ, Σ) distance: 4 units, • Popula2on size: 1,000, • Muta2on rate: 1 e -3, • muta2on size: 0.01.