Supplementary Figures 

Figure S1. Box plots of un-normalized and normalized gene expression values in the 12 hemiascimycete species. The genome-wide gene expression data the 12 hemiascomycete yeasts were obtained from 


[21] ADDIN EN.CITE . All of the 12 species were grown in the same in-house rich medium to mitigate differences in growth rates between species 


[21] ADDIN EN.CITE . A) Box plots of un-normalized gene expression values obtained from 


[21] ADDIN EN.CITE .  The median gene expression values are slightly different among the 12 species.  B). The gene expression values in each species were normalized by subtracting its median values from the expression value for each gene so that the median values equal to 0 in each of the 12 species.
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Figure S2. Distributions of bootstrap D values of Module 12 and Module 5.  The statistical significance of the difference of the D values between Module 5 and Module 12 was measured by bootstrap analysis with 1000 pseudoreplicates.  In each transcription module, the total number of gene expression values in fermentative yeasts is m, and the total number of gene expression values in respiratory yeasts is n. In each bootstrap replicate, m and n gene expression values are randomly chosen from datasets of fermentative and respiratory yeasts respectively, to constitute two new pseudoreplicate datasets.  The D values were calculated between the m and n gene values. 1000 D values were obtained in 1000 bootstrap replicates. All of the 1000 bootstrap D values are larger than that of Module 12 with no overlap observed. The mean D values of 1000 bootstrap replicates in Module 5 are 0.564 ± 0.018 and 0.436 ± 0.014 in module 12. The D values of module 5 is significantly larger than that in Module 12 (t-test, one-tail, p=0).  
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Figure S3. The distribution of predicted Cbf1 and HAP complex binding motifs in the promoters of Module 5 genes in 15 hemiascomycete yeasts. Occurrence frequencies (blue curves) of Cbf1 and HAP binding motifs in a 50-bp window of the gene groups. The promoter sequences were shuffled 1000 times and the frequencies of motif occurrence on shuffled sequences are indicated in red. The X-axis indicates the distance from the translation start codon. The Y-axis indicates the frequency of occurrence of binding motifs (number of motif per gene per 50bp window.) 
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Figure S4. No binding of Cbf1p to scrambled Cbf1 motifs in both K. lactis. Our Electrophoretic Mobility Shift Assay (EMSA) results indicate that Cbf1p only binds to the four wild-type promoter sequences in K. lactis, but cannot binding to the promoters with scrambled Cbf1 motif in either K. lactis or S. cerevisiae. (A) QCR7: Loading samples (from left to right) are: Lane 1: 2-log DNA marker; Lane 2: Cbf1 protein only (300ng); Lane 3: KlQCR7 promoter DNA only (wild-type, 120ng); Lane 4: KlQCR7 promoter DNA only (Cbf1 motif deleted, 120ng ); Lane 5: ScQCR7 promoter DNA only (wild-type, 120ng); Lane 6: Cbf1 protein + KlQCR7 promoter DNA (wild-type); Lane 7: Cbf1 protein + KlQCR7 promoter DNA (Cbf1 motif deleted); Lane 8: Cbf1 protein + ScQCR7 promoter DNA (wild-type). (B) ATP4: Lane 1: 2-log DNA marker; Lane 2: Cbf1 protein only; Lane 3: KlATP4 promoter DNA only (wild-type); Lane 4: KlATP4 promoter DNA only (Cbf1 motif deleted ); Lane 5: ScATP4 promoter DNA only (wild-type); Lane 6: Cbf1 protein + ScATP4 promoter DNA (Scrambled Cbf1 motif); Lane 7: Cbf1 protein + KlATP4 promoter DNA (wild-type); Lane 8: Cbf1 protein + KlATP4 promoter DNA (Cbf1 motif deleted); Lane 9: Cbf1 protein + ScATP4 promoter DNA (wild-type). (C) HAP4: Lane 1: 2-log DNA marker; Lane 2: Cbf1 protein only; Lane 3: KlHAP4 promoter DNA only (wild-type); Lane 4: KlHAP4 promoter DNA only (Cbf1 motif deleted); Lane 5: KlHAP4 promoter DNA only (Scrambled Cbf1 motif); Lane 6: Cbf1 protein + KlHAP4 promoter DNA (wild-type); Lane 7: Cbf1 protein + KlHAP4 promoter DNA (Cbf1 motif deleted); Lane 8: Cbf1 protein + KlHAP4 promoter DNA (Scrambled Cbf1 motif). (D) COX4: Lane 1: 2-log DNA marker; Lane 2: Cbf1 protein only; Lane 3: KlCOX4 promoter DNA only (wild-type); Lane 4: KlCOX4 promoter DNA only (Cbf1 motif deleted); Lane 5: KlCOX4 promoter DNA only (Scrambled Cbf1 motif); Lane 6: Cbf1 protein + KlCOX4 promoter DNA (wild-type); Lane 7: Cbf1 protein + KlCOX4 promoter DNA (Cbf1 motif deleted); Lane 8: Cbf1 protein + KlCOX4 promoter DNA (Scrambled Cbf1 motif).
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