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Fig. 2. Data used to generate the simulated networks. (A) Black - distribution of TF deletion effects on
gene product abundance in yeast, all 250 TF combined (Z-scores). Red - normal distribution centered
around 0. (B) Correlation of non-trivial random pathways lengths and widths. Grey area designates
width/length correlations discarded as likely corresponding to a tight hub (pathway length below 2). Color
codes for the degree of pathway disruption by the deletion of an essential gene found in the path, whether
the gene essentiality is associated to pathway function or not (see (23)) (C) Distribution of non-trivial
random pathways disruptions upon essential genes deletion. Blue line - chosen threshold for critical
network failure (€) at 0.7.
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Fig. 3. Results of simulation based on the model. (A) Estimates of the essential gene abundance according
to our model. In black - distribution of essential genes abundances obtained by simulation, in red -
Gaussian fitted to mean and standard deviation of the simulation data. Black vertical lines are mean and
95% prediction interval. (B) Estimates of the lethal interaction among non-essential genes in our model.
In black - distribution of essential genes abundances obtained by simulation, in red - Gaussian fitted to
mean and standard deviation of the simulation data. Black vertical lines are mean and 95% prediction
interval. (C) Estimates of the abundance of evolvable essential genes among essential genes according to
our model. In black - distribution of essential genes abundances obtained by simulation, in red - Gaussian
fitted to mean and standard deviation of the simulation data. Black vertical lines are mean and 95%
prediction interval. (D) Estimates of the abundance of genes that become essential in at least one of 250
stress conditions.
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essential % SL interactions % evolvable essential %
experimental observations 16.9 1.62 9
base model 125+ 1.6 1.1+ 0.18 95+ 2.6
uniform pathways shape 79+ 1.2 0.35+ 0.01 88+24
normal activations 10.0+ 1.7 1.1 +0.20 14.5 + 3.1
log-normal aneuploidy effect 126 + 1.3 1.1+ 0.17 24.8+ 3.5
€ =0.5 29.0 + 2.5 2.2+ 0.24 275+ 3.0

Table 1. Model sensitivity to the network parameters. Perturbations of network parameters according to
likely distributions lead to a strong deviation of statistics predicted by the model from the experimentally
observed ones.
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