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Relation between gene co-expression and growth conditions

The two globally anti-correlated clusters seen in Fig 1D can be interpreted functionally by relating them
to the conditions under which the genes are expressed. To this end, a statistical method extending principal
component analysis known as singular value decomposition can be applied, which reorders the genes and the
conditions in a consistent way, according to their main axes of variation [1]. Specifically, the singular value
decomposition of the transcription profile matrix āsi is of the form āsi =

∑
ρkuskvik, with ρ1 ≥ ρ2 ≥ · · · ≥ 0

the set of singular values. {us}s=1...#conditions and {vi}i=1...#genes are, respectively, orthonormal basis of the
gene space and of the condition space. The top singular vectors U1 and V1 have components (U1)s = us1
and (V1)i = vi1, and define the main axes of variation in the gene space and condition space, respectively.

As a result, we obtain an ordered list of genes with the most anti-correlated genes at the two extremes,
and an ordered list of conditions depending on whether they induce one or the other set of genes (S1 Fig B-
C). These lists indicate a simple interpretation of the two globally anti-correlated gene clusters in terms of
phase of cell growth. Indeed, one gene cluster is preferentially expressed during exponential growth and the
other during stationary phase (S1 Fig D). This association of different growth rates with different overall
patterns of gene expression is well recognized [2]. The preferential location of the anti-correlated genes on
different halves of the genome is consistent with previous analyses [3].
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