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Supplementary Figureand Legends

Supplementary Figuré | Representation ofa gene regulatory networkA gene network is encoded by an

N~ N matrix W (a weighted adjacency matrix). The expression of a geneegulated by the products of other

genes §: colored proteins), which bind to their respectigisregulatory elementsz g A G KAY GKSANI G NBS
region (roww0 ® 'y AYRAGARdzZ £ Qa 3ISy2ieLIS WEA | NIRLINBES f ¥y RR 9a & dah K ¢
LIKSy2Ge LIS o0& (K Stadvdohgywhitlizhaint@ids thé geBdxpRedsion state of the network.

The magnitude (color density) and the direction (not shown) of the interaction from gengenei, is a function

2F (KS SELINBaaizy 27 (K S)aadis/falgataisrdyiatory alénedt eddotiedl ylentry NB 3 dzt |
w;;. For entriesw;< 0, the product of gengis an activator of geng and is a repressorw;: 0. For any entryv;; O,

there is no (direct) regulatory interaction from the product of ggioa the expession of gené That is, there is no

cissequence within the promoter region of genevhich is recognized by transcription facjofFigure is adapted

from Siegel and BergmgB8002).
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Supplementary lgure 2 | Evolving far from equilibriumPlotshows the average evolved response in

connectivity density, under stabilizing selection, over 30,000 generations for the sparse (open@irolés:

h: 0.008,7; 0.07) and the dense (closed circl€s:0.9,h; 0.07,7; 0.008) tratments networks shown in Fig, 2

The expected equilibrium density for each (see Supplementary Equations), are shown with think dashed line. Inset

shows the deviation from the expected equilibrium trajectory at timAs networks evolve sparser

connectedness, it naturally becomesnre difficult for selection to find interactions which can be removed without
O2YLINRBYA&AY3T GKS ySis2N] Qa FdzyOlirAz2yd bSOSNIKSEt Saasz 2y |
to be more robustvhen measured by the gross cost of perturbation PE8an the dense treatment networks

(Fig. 2;also seeSupplementary Fig.)3Data are expectations and 95% confidence intervals for the mean of a single

optimal individual sampled from each replicaiepulation
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Supplementary Figur8 | Mutational robustness increases in populations evolving sparser netwoiksrtical
axis shows robustness to mutation measured with respect to the similarity to the optimal phenotype for that
population. Mutational robustness is measured with the mutation operator Ggmlementary Methodsused to
evolve each populatiorRlot shows evolutionary response in mutational robustness for the sparse (open circles)
and dense (closed circles) treatment networks, from fingt experiment (sed-ig. 1, 2alsoSupplementary Fig.)2
initialized farfrom-equilibrium.Measure of mutational robustness shows same qualitative resuha@measure

for gross cost of perturbation (GGR)Figure2. Data are expectations and 95% confidence intervals for the mean
of a single optimal individual sampled fraach replicatgpopulation



