Supplementary Results 1 : Considering the effect of isozymes in our analysis.
An inherent problem in Flux Balance Analysis is the role of isozymes – a number of enzymes which can, independently, catalyze the same reaction. Isozymes for the same reaction are often under different regulation, and hence have different expression patterns. However, in FBA we can not differentiate between them, as we analyze the fluxes of reactions, rather than enzyme expression levels. Moreover, in the model of Duarte et al.[1], 215 of the reactions (20%) are associated with isozymes, so their effect can not be assumed to be negligible.

In our analysis, the effect of isozymes enters in three places: (i) In analyzing the correlation between flux level and mRNA/protein level; (ii) In defining the flexibility score of a gene; and (iii) In defining the activity score of a gene. 
1.1 Correlation between metabolic flux level and mRNA/protein level

To include isozymes in the analysis of the correlation between flux level and mRNA/protein level, we computed the correlation over reactions rather than genes.
For each reaction which is catalyzed by several isozymes, we think of the reaction as being catalyzed by the total concentration (expression level) of all relevant isozymes. 
Hence, we compare the reaction's predicted flux level to the total amount of relevant isozyme expression levels. If an enzyme is composed of a protein complex, we take its expression level to be the minimal expression level among the proteins that form the complex. 
Formally, suppose the expression level of genei1 is gi1, that of genei2 is gi2, and so on. For a reaction that is listed as being catalyzed by: 
(genei1 and genei2 and genei3 …) or (genej1 and genej2 and genej3 …) or …,
we compare its predicted flux value to:
min(gi1, gi2, gi3 …) + min(gj1, gj2, gj3 …) + …
Supplementary Table 1 lists the mean correlations obtained in this way. 
	Source
	Data type
	Mean correlation
	Standard Deviation
	Mean p-value
	Number of reactions

	[2]
	mRNA number
	0.22
	0.005
	4.5x10-8
	599

	[3]
	mRNA number
	0.23
	0.005
	7.2x10-9
	644

	[4]
	Protein level
	0.11
	0.007
	0.02
	465


Supplementary Table 1: Spearman rank correlation between flux level and mRNA/protein abundance, when isozymes are included. Values are based on flux levels from 1000 randomly sampled optimal flux distributions.
1.2 Gene flexibility score 
As described in the main text, the flexibility score of an isozyme can be computed in a fairly straightforward manner – we allow for greater flexibility, by considering the isozyme as corresponding to a flux range form 0 (not active) to the maximal reaction flux (when it is the sole enzyme catalyzing the reaction).

1.3 Gene YPD-activity score

The activity score represents the expected number of solutions in which a gene is active. For an active reaction associated with several isozymes, we think of each isozyme as having equal probability of being active and catalyzing the reaction. That is, we assume that isozymes are not concurrently active [8]. 

Hence, extending the activity score to isozymes, when a reaction associated with k isozymes is active in a sampled solution, we add 1/k to the expected number of solutions in which each of the isozymes is active. This is equivalent to designating one of them as active uniformly at random.
The Spearman rank correlation between the activity score defined in this way, and sequence divergence ([5]) is -0.35, corresponding to a p-value of 1.4x10-11 (343 genes). This is similar to the correlation obtained without isozymes (r=-0.37) over a smaller set of 234 genes.
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