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Figure S1. Expression divergence of mammalian genes with predicted loss of TF
binding sites. (a) We predicted the loss of transcription factor binding sites by
searching for exact matches to consensus motifs that are conserved in the aligned
promoters of several species, but mutated in the promoter of another species (top). To
identify the most reliable cases, we demanded that the lost motif have at least two
disrupting mutations (that do not match the consensus motif) and no other binding site
for the same TF is present in that promoter. The percentage of genes with divergent
expression (expression divergence>mean+std) is shown among the genes with
conserved (blue) and lost (red) TF binding sites. Errorbars were calculated by
bootstrapping. The x-axis in corresponds to five different measures of divergence
between human and chimpanzee tissues (H-C; taken from Khaitovich et al.
(Khaitovich et al. 2005)), and another measure of divergence between 30 tissues of
human and mouse (H-M; taken from Su et al. (Su et al. 2004)).
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Figure S2. Diverged motifs have no detectable impact on gene expression using
various parameters. We compared the fraction of genes with diverged expression
among those with conserved and diverged motifs and found that there is no significant
difference between the two gene sets (p>0.05). To verify the robustness of this result
we used different parameters to define conserved and diverged motifs and found
similar results. The results are shown for conserved motifs using our initial threshold
(specificity of 0.5), and for diverged motifs using several sets of parameters (other
sets were also tested and led to similar results). The initial parameters were specificity
of 0.5 and 0.1 for conservation and divergence, respectively, promoter length of
600bp, and no binding criteria. Each dataset is indicated by the parameters that were
altered relative to the initial analysis: the second dataset was based on shorter
promoters (300bp) since most known binding sites are concentrated at these regions;
the third through sixth datasets were based on different specificity thresholds, as
indicated; the seventh dataset included only promoters which were bound by the
respective TF in S cerevisiae (Harbison et al. 2004) and diverged in other species.
Notably, both the gene sets with conserved and diverged motifs had higher percentage
of genes with diverged expression (~20%) than that of genes with conserved
expression(~15%), suggesting that binding by TFs increases the likelihood of
expression divergence whether it is conserved or not.
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Figure S3. Synthetic o-factor induces mating in three yeast species. A-type
haploid cells from S cerevisiae, S paradoxus and S. mikatae were each subjected to

a-factor (SuM). The percentage of cells with a visible bud (i.e. at G1) or shmoo is
shown at different time points.
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Figure S4. Correlations between the mating expression program in different
experiments and species. In addition to the a-factor experiments, we measured the
combined response of a and a cells from Scerevisiae after mixing them, and
downloaded the mating response as previously measured by Roberts et al. (Roberts et
al. 2000). The correlations among all these genomic responses were calculated over
3248 genes with a significant response in at least one experiment. The relatively low
correlation between the a-factor and mating experiments (r~0.63) is probably due to
the fact that only a-cells are examined in the a-factor experiment while both cell types
are measured (and averaged) in the mating experiment. Indeed, several a-specific
genes were only upregulated in the mating experiment (e.g. STE3, MATAL1).
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Figure SS5. Multiple alignment of STE12 in S. cerevisiae, S.paradoxus and S.
mikatae. The binding domain is between residues 41 and 204 (Yuan and Fields
1991).
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Figure S6. Predicted nucleosome occupancy among genes with differential
binding of TEC1 and STE12 in pseudohyphal conditions. We examined the
predicted nucleosome occupancy (Segal et al. 2006) at genes with conserved motifs
but divergent binding of TEC1 (a) and STE12 (b) in pseudohyphal conditions
(Borneman et al. 2007). Genes with interspecies differences in nucleosome occupancy
of at least 0.5 were selected and analyzed. For each of these genes, the predicted
nucleosome occupancy in S cerevisiae, S. mikatae and S bayanus is shown for the
region surrounding the conserved binding site. The correspondence between changes
in TF binding and changes in nucleosome positions is indicated above each plot;
binding of the respective TFs in the three species (Borneman et al. 2007) is indicated
by circles, and high nucleosome occupancy is indicated by gray ovals. Only 2 of the 9
promoters which are bound have high nucleosome occupancy, while 7 of the 9
promoters which are not bound have high nucleosome occupancy (p=0.03, by
shuffling the binding of TFs).
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