Supplementary Results 2 : Robustness analysis 

2.1 Robustness of flexibility score correlations
Recall that the flexibility score of a reaction is based on its extreme values within the space of optimal growth flux distributions. Here we examine the robustness of the correlations associated with this score, by varying two parameters in its definition:

1. Looking at solution spaces of near-optimal growth flux distributions, with growth rates above a given threshold. 
2. Defining the flexibility score of a gene as the average flexibility of its associated reactions, rather than the maximal value.
We report the correlation of the score with expression divergence ([1]), promoter conservation ([2]), and expression variability ([3]), denoted by ED, PC and EV correlation, respectively, in Supplementary Table 2. Notably, the correlations are robust to these alternative definitions.
	Fraction of optimality
	Gene-reaction association
	ED correlation
	PC correlation
	EV correlation

	1
	Max
	0.18 ; 10-4
	-0.18 ; 10-3
	0.17 ; 2x10-5

	0.95
	Max
	0.23 ; 8x10-7
	-0.18 ; 10-3
	0.18 ; 5x10-5

	0.9
	Max
	0.2 ; 10-5
	-0.15 ; 5x10-3
	0.15 ; 10-4

	1
	Average
	0.18 ; 10-4
	-0.19 ; 4x10-4
	0.17 ; 2x10-5

	0.9
	Average
	0.22 ; 10-6
	-0.15 ; 6x10-3
	0.18 ; 10-5

	0.95
	Average
	0.22 ; 2x10-6
	-0.15 ; 4x10-3
	0.16 ; 7x10-5


Supplementary Table 2: Spearman rank correlation of flexibility score with three measures of variation in regulation, based on varying definitions of this score. Fraction of optimality denotes the constraint on the growth rate w.r.t. the maximal growth rate, defining the space of near-optimal solutions considered. Gene-reaction association lists whether a gene's score is the maximal among associated reactions or the average one. Entries in the right three columns are the Spearman rank correlations and the corresponding p-values.
2.2 Robustness of  YPD-activity score correlations
Supplementary Table 3 examines the robustness of the correlation between activity score and sequence evolutionary rate, looking at solution spaces of near-optimal growth flux distributions.  We note that for the space of strictly optimal solutions, we do not get a significant correlation with evolutionary rate. This is because for the 270 genes for which data is available, 69 get a score of 1 (and were omitted, to avoid biasing the results, as noted in the main text), and 175 get a score of 0, leaving only 26 genes with a non-trivial score. If genes with score 1 are not omitted, the correlation coefficient is -0.3 (p-value = 6.5x10-7).
	Fraction of optimality
	Spearman rank correlation with evolutionary rate
	p-value
	Number of genes

	1
	-0.064
	Not significant
	201

	0.9
	-0.373
	3.7x10-9
	234

	0.8
	-0.370
	5.4x10-9
	234

	0.7
	-0.370
	5x10-9
	234


Supplementary Table 3: Spearman rank correlation of YPD-activity score with sequence evolutionary rate. Fraction of optimality denotes the solution space analyzed - the value listed as the fraction of the optimal growth rate is the threshold on the growth rate which defines the space of near-optimal solutions considered.
2.3 Robustness of the flux level – expression level correlation
Supplementary Table 4 examines the correlation between flux level and that of mRNA and protein, where the flux level is sampled from near-optimal solution spaces. 
	Source
	Data type
	Mean correlation

at 1.0 FOO
	Mean correlation

at 0.9 FOO
	Mean correlation

at 0.8 FOO
	Mean correlation

at 0.7 FOO

	[4]
	mRNA number
	0.35
	0.37
	0.35
	0.35

	[5]
	mRNA number
	0.37
	0.35
	0.33
	0.33

	[6]
	Protein level
	0.22
	0.24
	0.23
	0.23


Supplementary Table 4: Spearman rank correlation of flux level and mRNA/protein level, across various near-optimal solution spaces. The four right columns list mean correlation over varying levels of the fraction of optimality (FOO) threshold for the growth rate.
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