


Supplementary materials
Position Weighted Matrix (PWM) compilation
The JASPAR CORE database (release 2016) contains 519 non-redundant transcription factor binding sites for vertebrates. This release includes 315 new TF binding profiles and 58 older updated profiles. 208 PWMs from JASPAR PBM for 104 mouse transcription factors were also included. All the PBM collections are built by using new in-vitro techniques, based on k-mer microarrays. JASPAR PBM HOMEO includes 176 profiles from mouse homeodomains. Totally, 903 PWMs were compiled. 
Promoter extraction, alignment and TFBS scan
The promoter of a gene was defined as the genomic DNA region spanning from 10 Kb upstream to 5 Kb downstream of the transcription start site (TSS). It was truncated if the upstream neighbouring gene or downstream CDS was reached. Mouse and human promoters were extracted from the UCSC genome database (mm9 and hg18) and were aligned using the TBA program 1 (T = 0, W = 3, K = 500, B = 2, and C = 2 as suggested by the manual). Evolutionarily conserved regions (ECR) were extracted and scanned for potential TFBS using the TFBS Perl module from both sense and antisense strands 2. From the TFBS distribution (Fig. S4), 44% TFBSs were located within the region from 1 Kb upstream and 1 Kb downstream of the TSSs. Consequently, TFBS within this 2 Kb long promoter region of a gene was considered for further analysis. TFBSs whose match scores exceed the cutoffs (described in the next section) were considered as the reliable TFBSs. Overlapping sites for the same TF or same sites on both strands were removed for redundancy.
TFBS match score cutoff
The information contents of PWMs distributed in a wide range, and therefore it is not appropriate to use the same match score cutoff when PWMs are used to scan promoter sequences for potential TFBSs. The second exons are presumed to contain no biologically relevant TF binding sites 3, and can be used as the background. Exons were extracted from Refseq mRNAs, and the 1st and last exons were excluded because UTRs may have TFBS. PATSER 4 was used to scan the randomly selected exons of 1.5 Mb in total for TFBSs. All potential TFBSs were subsequently ranked according to their match scores to the PWM. The match score of the 903th motif was set to be the cutoff for this PWM. This is equivalent to setting the cutoff such that no more than 3 motifs are identified within 10 Kb coding sequences.
TFBS enrichment analysis (TEA)
A gene was regarded as a target gene of a TF if it contains at least one TFBS in the ECRs of its 2 Kb promoter region as described above. Enrichment of a TFBS in a gene set was defined as the enrichment of the genes that contain the TFBS. Binominal distribution was reported to be best among different probability distribution models in enrichment analysis 5 and was used in the present study (Formula 1).

 (1)
p: probability of target genes of a TF in all genes.
x: Observed number of target genes of a TF in the interested gene set.
n: total genes in the interested gene set.
X: Number of hypothetical target genes of a TF that is bigger than x.
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