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1_Tss 1.8 6.4 3.0 33.1 98.5 96.1 99.0 99.9 95.9 43.0 85.9 92.2 36.1 4.9 1_Tss 83 12 1 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2_TssF 21.4 23.9 0.7 4.4 55.1 72.4 86.5 97.8 99.4 73.3 24.4 15.4 3.9 1.7 2_TssF 15 68 9 0 1 2 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0
3_PromF 3.3 6.2 0.2 0.6 7.5 2.3 8.2 32.2 89.1 43.8 4.8 4.2 1.7 2.2 3_PromF 1 9 60 5 0 0 4 1 0 0 0 0 0 1 0 1 0 1 0 0 0 2 10 3 0
4_PromP 0.1 7.1 0.5 7.7 38.4 2.2 37.3 88.0 96.7 61.5 51.3 86.9 31.7 42.1 4_PromP 5 0 7 75 0 0 0 2 0 1 0 1 0 0 0 0 0 0 0 6 0 0 0 0 0
5_Enh 11.4 7.4 4.0 49.5 68.9 98.4 72.7 33.9 97.1 98.2 89.0 67.3 17.2 0.1 5_Enh 2 1 0 0 71 19 0 4 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0
6_EnhF 5.0 2.3 0.6 3.7 10.8 94.3 28.7 1.0 53.9 93.4 20.0 8.1 2.3 0.1 6_EnhF 0 2 0 0 14 62 12 2 0 0 3 0 0 1 0 1 0 0 0 0 0 0 2 0 0
7_EnhWF 0.9 2.2 0.2 0.8 1.4 0.6 1.3 0.0 7.0 88.4 4.4 3.7 1.4 0.4 7_EnhWF 0 0 1 0 0 5 59 8 1 0 1 0 0 1 0 1 0 0 0 0 0 1 19 2 0
8_EnhW 0.2 8.3 0.7 16.6 18.9 10.8 6.3 0.6 61.6 93.6 62.6 59.9 17.0 0.7 8_EnhW 0 0 1 2 3 2 22 58 1 2 0 1 0 1 0 0 0 1 0 0 0 0 2 0 0
9_DNaseU 0.4 1.4 0.1 2.8 3.0 1.6 0.5 0.1 2.7 9.1 95.1 13.6 0.3 0.3 9_DNaseU 0 0 0 0 0 0 4 2 44 0 1 1 0 0 0 0 0 1 1 0 0 2 32 10 0
10_DNaseD 1.1 3.5 0.2 0.3 1.6 0.5 0.7 0.1 0.3 3.1 2.5 69.5 0.9 0.3 10_DNaseD 0 0 0 0 0 0 1 1 0 75 0 1 0 0 0 0 0 1 1 1 0 4 12 1 0
11_FaireW 1.5 1.9 7.9 22.5 0.8 10.1 5.6 1.7 0.2 0.3 0.5 1.5 0.6 2.0 11_FaireW 0 0 0 0 0 2 1 0 1 1 65 0 0 0 1 0 0 0 1 0 0 1 20 4 1
12_CtcfO 5.9 8.8 1.0 34.6 18.6 1.8 1.4 0.3 10.3 16.7 71.4 86.9 99.8 2.0 12_CtcfO 0 0 0 1 0 0 2 2 1 4 1 48 23 0 2 1 1 2 1 2 0 1 7 2 0
13_Ctcf 0.3 2.1 0.1 0.5 0.3 0.1 0.2 0.0 0.7 1.4 6.0 16.1 99.1 1.7 13_Ctcf 0 0 0 0 0 0 1 0 0 1 0 10 45 0 0 1 0 0 1 0 1 7 19 14 0
14_Gen5' 70.4 35.9 0.7 3.2 52.3 26.2 9.1 1.2 23.4 83.6 9.5 11.6 3.6 0.0 14_Gen5' 0 2 0 0 2 1 2 1 0 0 0 0 0 78 4 2 4 1 1 0 0 0 0 0 1
15_Elon 93.2 4.2 0.3 0.7 1.4 0.3 0.2 0.0 0.1 0.3 0.4 1.4 1.0 0.0 15_Elon 0 0 0 0 0 0 0 0 0 0 0 0 0 1 75 17 4 0 0 0 0 0 2 0 0
16_ElonW 0.0 0.4 0.0 0.3 0.8 0.1 0.0 0.0 0.0 0.1 0.1 0.2 0.0 0.0 16_ElonW 0 0 0 0 0 0 1 0 0 0 0 0 0 0 18 77 1 2 1 0 0 0 0 0 0
17_Gen3' 93.1 17.6 0.4 1.2 83.5 1.2 0.6 0.1 0.1 0.7 2.3 7.5 2.8 0.0 17_Gen3' 0 0 0 0 0 0 0 0 0 0 0 0 0 2 10 3 80 4 0 0 0 0 0 0 0
18_Pol2 0.7 5.6 0.1 0.7 82.6 0.9 0.6 0.0 0.1 2.2 2.7 7.1 1.2 0.3 18_Pol2 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 5 4 69 1 0 0 0 15 2 0
19_H4K20 3.4 85.7 0.3 1.0 2.1 0.2 0.3 0.0 0.2 2.1 0.4 1.4 0.5 0.6 19_H4K20 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1 2 0 1 57 0 0 2 30 2 0
20_ReprD 0.5 15.5 0.5 1.4 2.0 0.5 0.6 1.0 11.4 20.7 4.4 47.9 11.7 90.4 20_ReprD 0 0 0 4 0 0 1 0 0 2 0 1 0 0 0 0 0 0 0 75 13 4 0 0 0
21_Repr 0.0 2.1 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 1.1 0.1 89.8 21_Repr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 70 24 0 2 0
22_ReprW 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 22_ReprW 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 9 87 1 0 0
23_Low 0.1 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 23_Low 0 0 0 0 0 0 1 0 0 1 1 0 1 0 0 0 0 1 1 0 0 0 94 0 0
24_Quies 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24_Quies 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 0
25_Art 77.0 73.0 40.8 70.2 59.2 34.7 38.3 25.3 31.8 52.4 40.7 63.5 64.5 47.5 25_Art 0 0 0 0 0 0 0 0 0 0 5 1 0 5 1 0 3 0 0 1 0 0 0 0 80

Supplementary Figure 1: Chroma n State Model Parameters (Le ) The emission parameters of the 
chroma n state model. Each row corresponds to a state. Each column of one of the input tracks of the 

model. Each value in the matrix corresponds to the probability the mark is considered 
present in the state mul plied by 100. (Right) The transi on parameters of the chroma n state model. 
An entry in the matrix corresponds to the probability of transi oning to the state of the column when in 
the state of the row mul plied by 100. 
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1_Tss 0.77 0.46 0.74 0.75 0.62 0.61 1_Tss 25.0 30.1 26.5 24.8 28.9 27.6
2_TssF 0.77 0.22 0.44 0.64 0.35 0.58 2_TssF 13.1 24.4 21.9 18.0 23.2 20.7
3_PromF 0.74 0.46 0.47 0.70 0.29 0.32 3_PromF 7.9 12.7 11.2 7.8 15.9 9.1
4_PromP 0.21 0.72 0.12 0.57 0.28 0.17 4_PromP 20.4 20.7 16.1 13.6 21.9 19.2
5_Enh 0.45 0.14 0.43 0.28 0.85 0.50 5_Enh 1.2 2.8 1.5 1.1 1.5 2.9
6_EnhF 0.70 0.27 0.61 0.52 0.94 0.55 6_EnhF 1.0 1.2 1.7 1.2 1.1 2.4
7_EnhWF 1.19 1.62 0.84 1.23 1.27 2.09 7_EnhWF 1.3 1.0 1.2 1.4 1.3 2.6
8_EnhW 0.38 0.62 0.46 0.36 0.47 0.53 8_EnhW 1.6 3.1 1.2 1.7 1.8 3.1
9_DNaseU 0.26 0.64 0.38 0.10 0.20 0.20 9_DNaseU 1.0 0.9 0.7 1.9 0.6 1.0
10_DNaseD 0.22 1.90 1.21 0.68 0.67 0.46 10_DNaseD 3.5 2.5 3.4 2.8 3.3 4.7
11_FaireW 0.28 0.42 1.14 0.18 0.46 0.30 11_FaireW 1.5 0.7 0.8 0.7 1.1 1.0
12_CtcfO 0.23 0.43 0.30 0.23 0.27 0.24 12_CtcfO 1.6 1.6 1.7 1.6 1.6 1.7
13_Ctcf 0.63 0.70 0.86 0.65 0.60 0.75 13_Ctcf 1.0 0.7 1.2 0.8 1.1 1.0
14_Gen5' 0.53 0.28 0.28 0.70 0.61 1.08 14_Gen5' 0.9 2.0 2.0 1.1 1.6 2.3
15_Elon 3.71 1.36 1.78 4.75 4.15 2.45 15_Elon 0.3 0.3 0.2 0.3 0.4 0.3
16_ElonW 3.49 1.96 1.82 3.40 3.29 2.82 16_ElonW 0.3 0.4 0.3 0.3 0.4 0.3
17_Gen3' 1.30 0.77 0.77 1.17 0.83 1.48 17_Gen3' 0.8 0.7 0.6 0.7 0.8 0.6
18_Pol2 0.57 2.65 0.91 0.51 0.77 0.69 18_Pol2 2.9 1.4 2.4 3.1 1.8 1.7
19_H4K20 0.11 0.68 3.01 0.71 0.51 0.28 19_H4K20 0.7 0.4 0.6 0.3 0.2 0.4
20_ReprD 0.21 0.46 0.23 1.00 0.45 1.06 20_ReprD 13.4 9.5 1.3 4.3 11.0 4.1
21_Repr 2.05 0.44 1.20 3.27 4.33 4.19 21_Repr 3.4 4.4 1.0 1.8 1.9 1.3
22_ReprW 8.34 0.81 4.38 8.98 9.02 9.29 22_ReprW 1.1 2.2 0.9 0.9 1.0 0.9
23_Low 13.44 36.19 40.86 13.64 17.39 12.64 23_Low 1.0 0.6 0.7 0.8 0.8 0.9
24_Quies 59.38 45.75 36.70 54.87 51.35 56.49 24_Quies 0.3 0.3 0.3 0.3 0.3 0.3

25_Art 0.04 0.04 0.07 0.07 0.04 0.23 25_Art 1.4 1.8 1.3 2.4 1.9 2.0

Supplementary Figure 2: Genome Coverage of States and Promoter Region Enrichments (Left) The 
percentage of the genome assigned to each chromatin state in each cell type. (Right) The fold enrich-
ment for each state overlapping regions of the genome within 2000 base pairs of the 5’ end of an anno-
tated transcript of GENCODE protein coding gene, where the base percent of the genome is 2.48%. From 
this figure one can see for instance that State 1 has a much stronger preference to annotated promoter 
regions than state 5 despite both sharing DNase hypersensitivity, FAIRE, and a number of active histone 
modifications.
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1 1.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
2 1.0 0.0 0.0 0.4 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
3 1.0 0.1 0.0 0.5 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
4 1.0 0.0 0.0 0.3 0.6 0.0 0.0 0.2 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
5 0.9 0.0 0.0 0.2 1.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
6 0.4 0.0 0.0 0.1 1.0 0.1 0.0 0.3 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
7 0.5 0.1 0.0 0.2 1.0 0.1 0.0 0.6 0.3 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
8 0.1 0.0 0.0 0.2 0.1 0.0 0.0 0.1 0.0 0.0 0.0 1.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
9 0.5 0.1 0.0 0.1 0.3 0.1 0.0 0.1 1.0 0.2 0.2 0.3 0.1 0.1 0.2 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.5

10 0.9 0.1 0.1 1.0 0.7 0.1 0.1 0.5 0.8 0.7 0.1 1.0 0.2 0.1 0.0 0.0 0.1 0.1 0.2 0.4 0.1 0.1 0.0 0.0 0.3
11 0.0 0.0 0.0 0.9 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 1.0
12 0.2 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0

Supplementary Figure 3: K-means cluster averages. The table displays for each cluster 
from Figure 1, the average row normalized enrichment value for each state.



1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

2 4 6 8 10 12 14 16 18 20

Fo
ld

 E
nr

ic
hm

en
t 

Number of Clusters 

Fold Enrichment for Protein-Protein Interac ons 
Enrichment based on uniform
Enrichment condi oned on cluster sizes

Supplementary Figure 4: Protein-Protein Interaction Enrichments. The figure shows the enrichment for protein-
protein interactions falling into the same cluster as a function of the number of clusters. Enrichments are computed 
two ways. One way assumes a regulator can randomly receive any specific cluster assignment and a second way 
which first conditions on the size of the clusters (see Methods).
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Experiment
GM12878 ATF3 HaibGm12878A 3Pcr1xAlnRep0
H1-hESC ATF3 HaibH1hescA 3Pcr1xAlnRep0
HepG2 ATF3 HaibHepg2A 3Pcr1xAlnRep0
K562 ATF3 SydhK562A 3StdAlnRep0
GM12878 BCLAF1 HaibGm12878Bclaf1m33V0416101AlnRep0
K562 BCLAF1 HaibK562Bclaf1m33Pcr1xAlnRep0
GM12878 BRCA1 SydhGm12878Brca1cIggmusAlnRep0
HeLa-S3 BRCA1 SydhHelas3Brca1cIggrabAlnRep0
GM12878 CHD2 SydhGm12878Chd21250IggmusAlnRep0
HepG2 CHD2 SydhHepg2Chd21250IggrabAlnRep0
K562 CHD2 SydhK562Chd21250IggrabAlnRep0
HeLa-S3 E2F1 SydhHelas3E2f1StdAlnRep0
HeLa-S3 E2F1 SydhHelas3Hae2f1StdAlnRep0
HeLa-S3 E2F4 SydhHelas3E2f4StdAlnRep0
K562b E2F4 SydhK562bE2f4UcdAlnRep0
HeLa-S3 ELK4 SydhHelas3Elk4UcdAlnRep0
GM12878 ETS1 HaibGm12878Ets1Pcr1xAlnRep0
K562 ETS1 HaibK562Ets1V0416101AlnRep0
GM12878 GABPA HaibGm12878GabpPcr2xAlnRep0
H1-hESC GABPA HaibH1hescGabpPcr1xAlnRep0
HeLa-S3 GABPA HaibHelas3GabpPcr1xAlnRep0
HepG2 GABPA HaibHepg2GabpPcr2xAlnRep0
K562 GABPA HaibK562GabpV0416101AlnRep0
K562 GTF2B SydhK562G 2bStdAlnRep0
HeLa-S3 GTF2F1 SydhHelas3G 2f1rapIggrabAlnRep0
K562 GTF2F1 SydhK562G 2f1rapIggrabAlnRep0
HeLa-S3 IRF3 SydhHelas3Irf3IggrabAlnRep0
HeLa-S3 MXI1 SydhHelas3Mxi1bhlhIggrabAlnRep0
K562 MXI1 SydhK562Mxi1bhlhIggrabAlnRep0
GM12878 NR2C2 SydhGm12878Tr4StdAlnRep0
HeLa-S3 NR2C2 SydhHelas3Tr4StdAlnRep0
HepG2b NR2C2 SydhHepg2bTr4UcdAlnRep0
K562b NR2C2 SydhK562bTr4UcdAlnRep0
HepG2 NR3C1 SydhHepg2Grp20ForsklnStdAlnRep0
GM12878 NRF1 SydhGm12878Nrf1IggmusAlnRep0
H1-hESC NRF1 SydhH1hescNrf1IggrabAlnRep0
HeLa-S3 NRF1 SydhHelas3Nrf1IggmusAlnRep0
HepG2 NRF1 SydhHepg2Nrf1IggrabAlnRep0
K562 NRF1 SydhK562Nrf1IggrabAlnRep0
GM12878 POLR3G SydhGm12878Pol3StdAlnRep0
K562 POLR3G SydhK562Pol3StdAlnRep0
K562 RDBP SydhK562Nel feStdAlnRep0
GM12878 SIN3A HaibGm12878Sin3ak20Pcr1xAlnRep0
H1-hESC SIN3A HaibH1hescSin3ak20Pcr1xAlnRep0
HepG2 SIN3A HaibHepg2Sin3ak20Pcr1xAlnRep0
K562 SIN3A HaibK562Sin3ak20V0416101AlnRep0
GM12878 SIX5 HaibGm12878Six5Pcr1xAlnRep0
H1-hESC SIX5 HaibH1hescSix5Pcr1xAlnRep0
K562 SIX5 HaibK562Six5Pcr1xAlnRep0
K562 SP2 HaibK562Sp2sc643V0416102AlnRep0
HepG2 SREBF1 SydhHepg2Srebp1Ins lnStdAlnRep0
GM12878 TAF1 HaibGm12878Taf1Pcr1xAlnRep0
H1-hESC TAF1 HaibH1hescTaf1V0416102AlnRep0
HeLa-S3 TAF1 HaibHelas3Taf1Pcr1xAlnRep0
HepG2 TAF1 HaibHepg2Taf1Pcr2xAlnRep0
K562 TAF1 HaibK562Taf1V0416101AlnRep0
H1-hESC TAF7 HaibH1hescTaf7sq8V0416102AlnRep0
K562 TAF7 HaibK562Taf7sq8V0416101AlnRep0
GM12878 TBP SydhGm12878TbpIggmusAlnRep0
H1-hESC TBP SydhH1hescTbpStdAlnRep0
HeLa-S3 TBP SydhHelas3TbpIggrabAlnRep0
HepG2 TBP SydhHepg2TbpIggrabAlnRep0
K562 TBP SydhK562TbpIggmusAlnRep0
K562 THAP1 HaibK562Thap1sc98174V0416101AlnRep0
GM12878 YY1 SydhGm12878Yy1StdAlnRep0
GM12878 YY1 HaibGm12878Yy1V0416101AlnRep0
H1-hESC YY1 HaibH1hescYy1c20Pcr1xAlnRep0
K562 YY1 HaibK562Yy1V0416101AlnRep0
K562 YY1 HaibK562Yy1V0416102AlnRep0
K562b YY1 SydhK562bYy1UcdAlnRep0
GM12878 ZBTB33 HaibGm12878Zbtb33Pcr1xAlnRep0
HepG2 ZBTB33 HaibHepg2Zbtb33V0416101AlnRep0
HepG2 ZBTB33 HaibHepg2Zbtb33Pcr1xAlnRep0
K562 ZBTB33 HaibK562Zbtb33Pcr1xAlnRep0

HeLa-S3 BRF1 SydhHelas3Brf1StdAlnRep0
K562 BRF1 SydhK562Brf1StdAlnRep0
HeLa-S3 E2F6 SydhHelas3E2f6StdAlnRep0
K562 E2F6 HaibK562E2f6h50V0416102AlnRep0
K562b E2F6 SydhK562bE2f6UcdAlnRep0
GM12878 EGR1 HaibGm12878Egr1V0416101AlnRep0
H1-hESC EGR1 HaibH1hescEgr1V0416102AlnRep0
K562 EGR1 HaibK562Egr1V0416101AlnRep0
GM12878 ELF1 HaibGm12878El f1sc631V0416101AlnRep0
HepG2 ELF1 HaibHepg2El f1sc631V0416101AlnRep0
K562 ELF1 HaibK562El f1sc631V0416102AlnRep0
K562 HMGN3 SydhK562Hmgn3StdAlnRep0
K562 NFYA SydhK562NfyaStdAlnRep0
K562 NFYB SydhK562NfybStdAlnRep0
K562 ZBTB7A HaibK562Zbtb7asc34508V0416101AlnRep0

HeLa-S3 BDP1 SydhHelas3Bdp1StdAlnRep0
K562 BDP1 SydhK562Bdp1StdAlnRep0
GM12878 WRNIP1 SydhGm12878WhipIggmusAlnRep0
GM12878 ZEB1 HaibGm12878Zeb1sc25388V0416102AlnRep0
K562b ZNF263 SydhK562bZnf263UcdAlnRep0

K562 CCNT2 SydhK562Ccnt2StdAlnRep0
HeLa-S3 GTF3C2 SydhHelas3Tf3c110StdAlnRep0
K562 GTF3C2 SydhK562Tf3c110StdAlnRep0
HepG2 HSF1 SydhHepg2Hsf1ForsklnStdAlnRep0
K562 IRF1 SydhK562Irf1Ifng6hStdAlnRep0
K562 IRF1 SydhK562Irf1Ifna30StdAlnRep0
GM12878 MAX SydhGm12878MaxStdAlnRep0
H1-hESC MAX SydhH1hescMaxUcdAlnRep0
HeLa-S3 MAX SydhHelas3MaxStdAlnRep0
HUVEC MAX SydhHuvecMaxStdAlnRep0
K562 MAX HaibK562MaxV0416102AlnRep0
K562 MAX SydhK562MaxStdAlnRep0
HeLa-S3 MYC SydhHelas3CmycStdAlnRep0
HepG2 MYC OpenChromChipHepg2CmycAlnRep0
K562 MYC OpenChromChipK562CmycAlnRep0
K562 MYC SydhK562CmycIfna30StdAlnRep0
K562 MYC SydhK562CmycIfna6hStdAlnRep0
K562 MYC SydhK562CmycIfng6hStdAlnRep0
K562 MYC SydhK562CmycStdAlnRep0
K562 MYC SydhK562CmycIfng30StdAlnRep0
GM12878 NFE2 SydhGm12878Nfe2hStdAlnRep0
K562 NFE2 SydhK562Nfe2StdAlnRep0
GM12878 PBX3 HaibGm12878Pbx3Pcr1xAlnRep0
HeLa-S3 POLR3A SydhHelas3Rpc155StdAlnRep0
K562 POLR3A SydhK562Rpc155StdAlnRep0
GM12878 POU2F2 HaibGm12878Pou2f2Pcr1xAlnRep0
GM12878 RFX5 SydhGm12878Rfx5n494IggmusAlnRep0
H1-hESC RFX5 SydhH1hescRfx5n494IggrabAlnRep0
HeLa-S3 RFX5 SydhHelas3Rfx5n494IggrabAlnRep0
HepG2 RFX5 SydhHepg2Rfx5n494IggrabAlnRep0
GM12878 SRF HaibGm12878SrfPcr2xAlnRep0
GM12878 SRF HaibGm12878SrfV0416101AlnRep0
H1-hESC SRF HaibH1hescSrfPcr1xAlnRep0
HepG2 SRF HaibHepg2SrfV0416101AlnRep0
K562 SRF HaibK562SrfV0416101AlnRep0
GM12878 USF1 HaibGm12878Usf1Pcr2xAlnRep0
H1-hESC USF1 HaibH1hescUsf1Pcr1xAlnRep0
HepG2 USF1 HaibHepg2Usf1Pcr1xAlnRep0
K562 USF1 HaibK562Usf1V0416101AlnRep0
GM12878 USF2 SydhGm12878Usf2IggmusAlnRep0
H1-hESC USF2 SydhH1hescUsf2IggrabAlnRep0
HeLa-S3 USF2 SydhHelas3Usf2IggmusAlnRep0
HepG2 USF2 SydhHepg2Usf2IggrabAlnRep0
K562 USF2 SydhK562Usf2StdAlnRep0

GM12878 BCL3 HaibGm12878Bcl3Pcr1xAlnRep0
H1-hESC BCL3 HaibH1hescBcl3Pcr1xAlnRep0
K562 BCL3 HaibK562Bcl3Pcr1xAlnRep0
HepG2 BHLHE40 HaibHepg2Bhlhe40V0416101AlnRep0
H1-hESC CTBP2 SydhH1hescCtbp2UcdAlnRep0
HepG2 ESRRA SydhHepg2ErraForsklnStdAlnRep0
GM12878 PAX5 HaibGm12878Pax5c20Pcr1xAlnRep0
GM12878 PAX5 HaibGm12878Pax5n19Pcr1xAlnRep0
HepG2 PPARGC1A SydhHepg2Pgc1aForsklnStdAlnRep0
GM12878 RXRA HaibGm12878RxraPcr1xAlnRep0
H1-hESC RXRA HaibH1hescRxraV0416102AlnRep0
HepG2 RXRA HaibHepg2RxraPcr1xAlnRep0
HeLa-S3 SMARCA4 SydhHelas3Brg1IggmusAlnRep0
K562 SMARCA4 SydhK562Brg1IggmusAlnRep0
HeLa-S3 SMARCB1 SydhHelas3Ini1IggmusAlnRep0
K562 SMARCB1 SydhK562Ini1IggmusAlnRep0
HeLa-S3 SMARCC1 SydhHelas3Baf155IggmusAlnRep0
HeLa-S3 SMARCC2 SydhHelas3Baf170IggmusAlnRep0
GM12878 SP1 HaibGm12878Sp1Pcr1xAlnRep0
H1-hESC SP1 HaibH1hescSp1Pcr1xAlnRep0
HepG2 SP1 HaibHepg2Sp1Pcr1xAlnRep0
K562 SP1 HaibK562Sp1Pcr1xAlnRep0
HeLa-S3 STAT1 SydhHelas3Stat1Ifng30StdAlnRep0
K562 STAT1 SydhK562Stat1Ifng6hStdAlnRep0
K562 STAT1 SydhK562Stat1Ifna30StdAlnRep0
K562 STAT1 SydhK562Stat1Ifna6hStdAlnRep0
K562 STAT1 SydhK562Stat1Ifng30StdAlnRep0
K562 STAT2 SydhK562Stat2Ifna30StdAlnRep0
K562 STAT2 SydhK562Stat2Ifna6hStdAlnRep0
HeLa-S3 TFAP2A SydhHelas3Ap2alphaStdAlnRep0
HeLa-S3 TFAP2C SydhHelas3Ap2gammaStdAlnRep0

GM12878 BCL11A HaibGm12878Bcl11aPcr1xAlnRep0
H1-hESC BCL11A HaibH1hescBcl11aPcr1xAlnRep0
GM12878 EP300 HaibGm12878P300Pcr1xAlnRep0
H1-hESC EP300 HaibH1hescP300Pcr1xAlnRep0
HeLa-S3 EP300 SydhHelas3P300n15IggrabAlnRep0
HepG2 EP300 HaibHepg2P300V0416101AlnRep0
K562 EP300 SydhK562P300f4IggrabAlnRep0
K562b GATA1 SydhK562bGata1UcdAlnRep0
HUVEC GATA2 SydhHuvecGata2UcdAlnRep0
K562 GATA2 HaibK562Gata2cg2Pcr1xAlnRep0
K562 GATA2 UchicagoK562Egata2ControlAlnRep0
K562b GATA2 SydhK562bGata2UcdAlnRep0
H1-hESC HDAC2 HaibH1hescHdac2sc6296V0416102AlnRep0
HepG2 HDAC2 HaibHepg2Hdac2sc6296V0416101AlnRep0
K562 HDAC2 HaibK562Hdac2sc6296V0416102AlnRep0
HepG2 HNF4A SydhHepg2Hnf4aForsklnStdAlnRep0
HepG2 HNF4A HaibHepg2Hnf4ah171Pcr1xAlnRep0
HepG2 HNF4G HaibHepg2Hnf4gsc6558V0416101AlnRep0
H1-hESC JUN SydhH1hescCjunIggrabAlnRep0
HeLa-S3 JUN SydhHelas3CjunIggrabAlnRep0
HepG2 JUN SydhHepg2CjunIggrabAlnRep0
HUVEC JUN SydhHuvecCjunStdAlnRep0
K562 JUN SydhK562CjunIfna6hStdAlnRep0
K562 JUN SydhK562CjunIfng30StdAlnRep0
K562 JUN SydhK562CjunIfng6hStdAlnRep0
K562 JUN SydhK562CjunStdAlnRep0
HepG2 MAFF SydhHepg2Ma m8194IggrabAlnRep0
GM12878 MEF2C HaibGm12878Mef2csc13268Pcr1xAlnRep0
H1-hESC NANOG HaibH1hescNanogsc33759V0416102AlnRep0
GM12878 NFKB1 SydhGm12878N bIggrabAlnRep0
H1-hESC POU5F1 HaibH1hescPou5f1sc9081V0416102AlnRep0
K562 SIRT6 SydhK562Sirt6StdAlnRep0
GM12878 STAT3 SydhGm12878Stat3IggmusAlnRep0
HeLa-S3 STAT3 SydhHelas3Stat3IggrabAlnRep0
GM12878 TCF12 HaibGm12878Tcf12Pcr1xAlnRep0
H1-hESC TCF12 HaibH1hescTcf12Pcr1xAlnRep0
HepG2 TCF12 HaibHepg2Tcf12Pcr1xAlnRep0
HepG2b TCF7L2 SydhHepg2Tcf4UcdAlnRep0

GM12878 BATF HaibGm12878Ba Pcr1xAlnRep0
HeLa-S3 CEBPB SydhHelas3CebpbIggrabAlnRep0
HepG2 CEBPB SydhHepg2CebpbForsklnStdAlnRep0
HepG2 CEBPB SydhHepg2CebpbIggrabAlnRep0
K562 CEBPB SydhK562CebpbIggrabAlnRep0
GM12878 EBF1 HaibGm12878EbfPcr1xAlnRep0
GM12878 EBF1 SydhGm12878EbfStdAlnRep0
GM12878 FOS SydhGm12878CfosStdAlnRep0
HeLa-S3 FOS SydhHelas3CfosStdAlnRep0
HUVEC FOS SydhHuvecCfosUcdAlnRep0
K562 FOS SydhK562CfosStdAlnRep0
K562 FOS UchicagoK562EfosControlAlnRep0
K562 FOSL1 HaibK562Fos l1sc183V0416101AlnRep0
HepG2 FOSL2 HaibHepg2Fos l2Pcr1xAlnRep0
HepG2 FOXA1 HaibHepg2Foxa1c20Pcr1xAlnRep0
HepG2 FOXA1 HaibHepg2Foxa1sc101058Pcr1xAlnRep0
HepG2 FOXA2 HaibHepg2Foxa2sc6554V0416101AlnRep0
GM12878 IRF4 HaibGm12878Irf4Pcr1xAlnRep0
K562 JUNB UchicagoK562EjunbControlAlnRep0
GM12878 JUND SydhGm12878JundStdAlnRep0
H1-hESC JUND HaibH1hescJundV0416102AlnRep0
HeLa-S3 JUND SydhHelas3JundIggrabAlnRep0
HepG2 JUND HaibHepg2JundPcr1xAlnRep0
HepG2 JUND SydhHepg2JundIggrabAlnRep0
K562 JUND SydhK562JundStdAlnRep0
K562 JUND UchicagoK562EjundControlAlnRep0
HepG2 MAFK SydhHepg2Ma ab50322IggrabAlnRep0
HepG2 MAFK SydhHepg2Ma sc477IggrabAlnRep0
K562 MAFK SydhK562Ma ab50322IggrabAlnRep0
GM12878 MEF2A HaibGm12878Mef2aPcr1xAlnRep0
HeLa-S3 PRDM1 SydhHelas3Prdm1vIggrabAlnRep0
GM12878 SPI1 HaibGm12878Pu1Pcr1xAlnRep0
K562 SPI1 HaibK562Pu1Pcr1xAlnRep0
K562 TAL1 SydhK562Tal1sc12984IggmusAlnRep0

K562 CTCFL HaibK562Ctc sc98982V0416101AlnRep0
GM12878 RAD21 HaibGm12878Rad21V0416101AlnRep0
GM12878 RAD21 SydhGm12878Rad21IggrabAlnRep0
H1-hESC RAD21 HaibH1hescRad21V0416102AlnRep0
H1-hESC RAD21 SydhH1hescRad21IggrabAlnRep0
HeLa-S3 RAD21 SydhHelas3Rad21IggrabAlnRep0
HepG2 RAD21 HaibHepg2Rad21V0416101AlnRep0
HepG2 RAD21 SydhHepg2Rad21IggrabAlnRep0
K562 RAD21 HaibK562Rad21V0416102AlnRep0
K562 RAD21 SydhK562Rad21StdAlnRep0
GM12878 SMC3 SydhGm12878Smc3ab9263IggmusAlnRep0
HeLa-S3 SMC3 SydhHelas3Smc3ab9263IggrabAlnRep0
K562 SMC3 SydhK562Smc3ab9263IggrabAlnRep0
GM12878 ZNF143 SydhGm12878Znf143166181apStdAlnRep0

K562b SETDB1 SydhK562bSetdb1UcdAlnRep0
K562b SETDB1 SydhK562bSetdb1MnasedUcdAlnRep0
K562b TRIM28 SydhK562bKap1UcdAlnRep0

GM12878 REST HaibGm12878NrsfPcr2xAlnRep0

H1-hESC REST HaibH1hescNrsfV0416102AlnRep0
HeLa-S3 REST HaibHelas3NrsfPcr1xAlnRep0
HepG2 REST HaibHepg2NrsfPcr2xAlnRep0
K562 REST HaibK562NrsfV0416102AlnRep0

11 H1-hESC SUZ12 SydhH1hescSuz12UcdAlnRep0

HeLa-S3 BRF2 SydhHelas3Brf2StdAlnRep0
K562 BRF2 SydhK562Brf2StdAlnRep0
K562 HDAC8 UchicagoK562Ehdac8ControlAlnRep0
HeLa-S3 ZNF274 SydhHelas3Znf274UcdAlnRep0
HepG2b ZNF274 SydhHepg2bZnf274UcdAlnRep0
K562b ZNF274 SydhK562bZnf274UcdAlnRep0
GM12878 ZZZ3 SydhGm12878Zzz3StdAlnRep0
HeLa-S3 ZZZ3 SydhHelas3Zzz3StdAlnRep0

GM12878 POLR2A HaibGm12878Pol24h8Pcr1xAlnRep0
GM12878 POLR2A HaibGm12878Pol2Pcr2xAlnRep0
GM12878 POLR2A OpenChromChipGm12878Pol2AlnRep0
GM12878 POLR2A SydhGm12878Pol2IggmusAlnRep0
GM12878 POLR2A SydhGm12878Pol2StdAlnRep0
H1-hESC POLR2A HaibH1hescPol24h8V0416102AlnRep0
H1-hESC POLR2A HaibH1hescPol2V0416102AlnRep0
HeLa-S3 POLR2A BroadHistoneHelas3Pol2bStdAlnRep0
HeLa-S3 POLR2A HaibHelas3Pol2Pcr1xAlnRep0
HeLa-S3 POLR2A OpenChromChipHelas3Pol2AlnRep0
HeLa-S3 POLR2A SydhHelas3Pol2s2IggrabAlnRep0
HeLa-S3 POLR2A SydhHelas3Pol2StdAlnRep0
HepG2 POLR2A HaibHepg2Pol2Pcr2xAlnRep0
HepG2 POLR2A OpenChromChipHepg2Pol2AlnRep0
HepG2 POLR2A SydhHepg2Pol2ForsklnStdAlnRep0
HepG2 POLR2A SydhHepg2Pol2IggrabAlnRep0
HepG2 POLR2A SydhHepg2Pol2PravastStdAlnRep0
HUVEC POLR2A SydhHuvecPol2StdAlnRep0
HUVEC POLR2A BroadHistoneHuvecPol2bStdAlnRep0
HUVEC POLR2A OpenChromChipHuvecPol2AlnRep0
K562 POLR2A HaibK562Pol2V0416101AlnRep0
K562 POLR2A OpenChromChipK562Pol2AlnRep0
K562 POLR2A SydhK562Pol2Ifna30StdAlnRep0
K562 POLR2A SydhK562Pol2Ifna6hStdAlnRep0
K562 POLR2A SydhK562Pol2Ifng30StdAlnRep0
K562 POLR2A SydhK562Pol2Ifng6hStdAlnRep0
K562 POLR2A SydhK562Pol2StdAlnRep0
K562 POLR2A BroadHistoneK562Pol2bStdAlnRep0
K562 POLR2A HaibK562Pol24h8V0416101AlnRep0
K562 POLR2A SydhK562Pol2IggmusAlnRep0

GM12878 CTCF BroadHistoneGm12878CtcfStdAlnRep0
GM12878 CTCF OpenChromChipGm12878CtcfAlnRep0
GM12878 CTCF SydhGm12878Ctcfc20StdAlnRep0
GM12878 CTCF UwGm12878CtcfStdAlnRep0
H1-hESC CTCF BroadHistoneH1hescCtcfStdAlnRep0
H1-hESC CTCF HaibH1hescCtcfsc5916V0416102AlnRep0
HeLa-S3 CTCF BroadHistoneHelas3CtcfStdAlnRep0
HeLa-S3 CTCF OpenChromChipHelas3CtcfAlnRep0
HeLa-S3 CTCF UwHelas3CtcfStdAlnRep0
HepG2 CTCF BroadHistoneHepg2CtcfStdAlnRep0
HepG2 CTCF HaibHepg2CtcfV0416101AlnRep0
HepG2 CTCF OpenChromChipHepg2CtcfAlnRep0
HepG2 CTCF UwHepg2CtcfStdAlnRep0
HUVEC CTCF BroadHistoneHuvecCtcfStdAlnRep0
HUVEC CTCF OpenChromChipHuvecCtcfAlnRep0
HUVEC CTCF UwHuvecCtcfStdAlnRep0
K562 CTCF BroadHistoneK562CtcfStdAlnRep0
K562 CTCF OpenChromChipK562CtcfAlnRep0
K562 CTCF UwK562CtcfStdAlnRep0
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Supplementary Figure 5: Matched Cell Type Chromatin Enrichments.The figure shows the enrich-
ment for each individual experiment with matched chromatin data. The experiments are organized based 
on the cluster assignment of its corresponding regulator in Figure 1. The cell type, regulator, and experi-
ment are displayed in the last three columns. At the bottom are displayed the individual POL2RA and 
CTCF enrichments not used in the clustering.



Traveling Salesman

Op mal Leaf Ordering

Random

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 5 10 15 20 25 30

Fr
ac

on
 o

f E
xp

er
im

en
ts

 in
 S

tr
ea

k 
Le

ng
th

 o
r G

re
at

er
 

Streak Length 

Experiment Ordering - Regulator Streaks All Experiments 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9

Fr
ac

on
 o

f E
xp

er
im

en
ts

 in
 S

tr
ea

k 
Le

ng
th

 o
r G

re
at

er
 

Streak Length 

Experiment Ordering - Regulator Streaks excluding CTCF and POL2RA 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9

Fr
ac

on
 o

f E
xp

er
im

en
ts

 in
 S

tr
ea

k 
Le

ng
th

 o
r G

re
at

er
 

Streak Length 

Experiment Ordering - Regulator Streaks Excluding Shared Cell Types and CTCF and POL2RA 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 5 10 15 20 25 30 35

Fr
ac

on
 o

f E
xp

er
im

en
ts

 in
 S

tr
ea

k 
Le

ng
th

 o
r G

re
at

er
 

Streak Length 

Experiment Ordering - Cell Streaks 

a b

c

e

Supplementary Figure 6: Comparison of Streak Coherence. (a) The plots show the fraction of regulator-cell type pairs that 
fall in a streak of the specified streak length or greater of a common cell type based on the traveling salesman problem formu-
lation in the main text, hierarchical clustering followed by optimal leaf ordering (Bar-Joseph et al, 2001), and a million random 
orderings. (b) The same as in (a) but for regulators. (c) and (d) The same as (a) and (b) but based on individual experiments. All 
GM cell lines were considered one cell type in this evaluation. (e) The same as (d) but first excluding CTCF and POL2RA experi-
ments.  (f) The same as (e) but only counting once consecutively ordered experiments on the same regulator and cell type.
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Supplementary Figure 7: Dynamics of regula-
tor enrichment in different chromatin states 
across cell types. Each row corresponds to one 
regulator binding experiment in a given cell 
type. Each column corresponds to a state-cell 
type combination. The columns are organized 
first by state and then by cell type in the order: 
Gm12878, H1hesc, Hela-S3, HepG2, HUVEC, and 
then K562. The experiments have been 
automatically ordered computationally using a 
traveling salesman problem instance solver, and 
reveal both regulator and cell type groups. The 
fold enrichments have been row normalized 
scaled to the maximum enrichment in the row. a. 
In the first six columns of each group, yellow 
indicates higher enrichment values and blue 
lower enrichment values. b. The seventh column 
of each group (red-green color scale) indicates a 
greater enrichment for the state occurring at the 
same location in the genome in two or more cell 
types. The next to last column indicates the cell 
type of the experiment color-coded with all GM 
cell types colored the same and all other 
non-tier 1 and 2 cell types colored white. The last 
column indicates the regulators of the experi-
ments. 
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ID CE
LL

TF

1 H1-hESC SUZ12
2 NT2-D1 SUZ12
3 H1-hESC CTBP2
4 H1-hESC REST
5 PANC-1 REST
6 HepG2 REST
7 GM12878 REST
8 HeLa-S3 REST
9 PFSK-1 REST

10 U87 REST
11 HTB-11 REST
12 H1-hESC SIN3A
13 H1-hESC SRF
14 H1-hESC SP1
15 H1-hESC JUND
16 H1-hESC USF2
17 H1-hESC RFX5
18 H1-hESC USF1
19 H1-hESC MAX
20 H1-hESC YY1
21 H1-hESC GABPA
22 GM12878 YY1
23 GM12878 RXRA
24 GM12878 WRNIP1
25 GM12878 BCLAF1
26 GM15510 NFKB1
27 GM12878 MAX
28 GM12878 SRF
29 GM12878 SP1
30 GM12878 USF2
31 GM12878 PBX3
32 GM12878 USF1
33 GM12878 ZEB1
34 GM12878 ELF1
35 GM12892 PAX5
36 GM12878 EGR1
37 GM12878 POLR3G
38 K562 BRF1
39 K562 POLR3G
40 K562 GTF3C2
41 K562 POLR3A
42 K562 BDP1
43 K562b ZNF263
44 T-REx-HEK2 ZNF263
45 MCF-7 MYC
46 H1-hESC ATF3
47 NB4 MAX
48 K562 MYC
49 K562 MAX
50 K562 ELF1
51 K562 MAX
52 K562 YY1
53 SK-N-SH_RAYY1
54 GM12891 YY1
55 GM12892 YY1
56 NB4 MYC
57 K562 YY1
58 K562 MYC
59 K562 MYC
60 K562 MYC
61 K562 MYC
62 K562 MYC
63 K562 POLR2A
64 K562 STAT1
65 K562 REST
66 K562 USF1
67 K562 SPI1
68 K562 IRF1
69 K562 STAT1
70 K562 STAT2
71 K562 STAT1
72 K562 STAT2
73 K562 HDAC2
74 K562 STAT1
75 PBDE GATA1
76 K562 SIRT6
77 K562 SMARCB1
78 K562 SMARCA4
79 K562 EP300
80 K562b GATA1
81 K562b GATA2
82 K562 GATA2
83 K562 GATA2
84 K562 TAL1
85 K562 MAFK
86 K562 NFE2
87 K562 JUN
88 K562 JUN
89 K562 JUN
90 K562 FOS
91 K562 FOSL1
92 K562 JUNB
93 K562 JUN
94 K562 JUND
95 K562 CEBPB
96 SH-SY5Y GATA2
97 HEK293(b) TRIM28
98 U2OS TRIM28
99 ECC-1 FOXA1

100 T-47D EP300
101 ECC-1 ESR1
102 ECC-1 ESR1
103 ECC-1 NR3C1
104 T-47D ESR1
105 A549 NR3C1
106 HUVEC JUN
107 HUVEC GATA2
108 HUVEC FOS
109 SK-N-SH_RAEP300
110 MCF10A-Er STAT3
111 MCF10A-Er STAT3
112 MCF10A-Er STAT3
113 MCF10A-Er STAT3
114 HeLa-S3 PRDM1
115 HeLa-S3 CEBPB
116 HeLa-S3 JUND
117 HeLa-S3 JUN
118 HeLa-S3 EP300
119 HeLa-S3 STAT3
120 HeLa-S3 FOS
121 A549 NR3C1
122 A549 NR3C1
123 A549 NR3C1
124 HeLa-S3 SMARCC1
125 HeLa-S3 SMARCA4
126 HeLa-S3 SMARCC2
127 HeLa-S3 GTF3C2
128 HeLa-S3 POLR3A
129 HeLa-S3 TFAP2C
130 HeLa-S3 TFAP2A
131 HeLa-S3 STAT1
132 HeLa-S3 USF2
133 HeLa-S3 MAX
134 HeLa-S3 GTF2F1
135 HeLa-S3 MYC
136 HeLa-S3 BRCA1
137 HeLa-S3 TBP
138 HeLa-S3 MXI1
139 HeLa-S3 SMARCB1
140 HCT-116 POLR2A
141 HUVEC MAX
142 SK-N-SH_RAUSF1
143 A549 USF1
144 A549 USF1
145 HCT-116 TCF7L2
146 K562 FOS
147 K562 JUND
148 K562 SRF
149 K562 USF2
150 K562 NFYA
151 K562 NFYB
152 H1-hESC SIX5
153 K562 SIX5
154 K562 SP2
155 ProgFib POLR2A
156 HUVEC POLR2A
157 HUVEC POLR2A
158 HeLa-S3 POLR2A
159 NHEK POLR2A
160 H1-hESC POLR2A
161 H1-hESC POLR2A
162 H1-hESC TAF7
163 H1-hESC TBP
164 H1-hESC TAF1
165 H1-hESC NRF1
166 HeLa-S3 E2F1
167 MCF-7 E2F1
168 H1-hESC EGR1
169 K562 ZBTB7A
170 K562 EGR1
171 K562 E2F6
172 K562b E2F6
173 K562 HMGN3
174 K562 IRF1
175 K562 SP1
176 K562 CCNT2
177 K562 GABPA
178 K562 MXI1
179 K562 POLR2A
180 K562 POLR2A
181 K562 POLR2A
182 K562 POLR2A
183 K562 BCLAF1
184 K562 TAF7
185 HeLa-S3 POLR2A
186 HepG2 ZBTB33
187 HepG2 ZBTB33
188 GM12878 ZBTB33
189 K562b NR2C2
190 K562 ATF3
191 K562 GTF2F1
192 K562 RDBP
193 K562b YY1
194 NT2-D1 YY1
195 GM12878 BRCA1
196 GM12892 TAF1
197 GM12878 TAF1
198 GM12891 TAF1
199 GM12878 POLR2A
200 GM12878 POLR2A
201 GM10847 POLR2A
202 GM12878 GABPA
203 GM12878 ETS1
204 GM12878 SIX5
205 HepG2 GABPA
206 HepG2 NRF1
207 HeLa-S3 NRF1
208 K562 THAP1
209 GM12878 SIN3A
210 K562 SIN3A
211 PBDE POLR2A
212 K562 GTF2B
213 K562 POLR2A
214 K562 POLR2A
215 K562 POLR2A
216 K562 POLR2A
217 K562 POLR2A
218 K562 TAF1
219 K562 TBP
220 K562 ETS1
221 K562 CHD2
222 K562b E2F4
223 K562 NRF1
224 HeLa-S3 IRF3
225 GM12878 FOS
226 GM12878 NRF1
227 MCF-7 POLR2A
228 ECC-1 POLR2A
229 A549 POLR2A
230 A549 POLR2A
231 HeLa-S3 E2F6
232 HeLa-S3 E2F1
233 Gliobla POLR2A
234 HEK293(b) POLR2A
235 HCT-116 POLR2A
236 NB4 POLR2A
237 Raji POLR2A
238 GM18526 POLR2A
239 GM15510 POLR2A
240 GM18951 POLR2A
241 GM12892 POLR2A
242 GM19099 POLR2A
243 GM19193 POLR2A
244 GM18505 POLR2A
245 GM12878 POLR2A
246 GM12891 POLR2A
247 GM12878 TBP
248 GM12878 CHD2
249 GM12878 RFX5
250 GM12878 SRF
251 GM12878 NFE2
252 GM12878 ATF3
253 MCF-7 MYC
254 K562b SETDB1
255 K562 ZBTB33
256 GM12878 NR2C2
257 HeLa-S3 BRF1
258 HeLa-S3 BDP1
259 HeLa-S3 ZZZ3
260 GM12878 ZZZ3
261 HeLa-S3 BRF2
262 HeLa-S3 ZNF274
263 K562b ZNF274
264 NT2-D1 ZNF274
265 HepG2b ZNF274
266 K562 BRF2
267 K562 HDAC8
268 K562 BCL3
269 GM12878 BCL3
270 GM12878 EP300
271 GM18526 NFKB1
272 GM12878 STAT3
273 GM12892 NFKB1
274 GM10847 NFKB1
275 GM18505 NFKB1
276 GM19099 NFKB1
277 GM19193 NFKB1
278 GM12878 NFKB1
279 GM12878 MEF2C
280 GM12878 MEF2A
281 GM12878 IRF4
282 GM12878 JUND
283 GM12878 BCL11A
284 GM12878 BATF
285 GM12891 SPI1
286 GM12878 SPI1
287 GM12878 EBF1
288 GM12878 EBF1
289 GM12878 PAX5
290 GM12891 NFKB1
291 GM12891 PAX5
292 GM12878 TCF12
293 GM18951 NFKB1
294 GM12878 PAX5
295 GM12878 POU2F2
296 GM12891 POU2F2
297 GM12878 YY1
298 GM12878 POLR2A
299 GM12892 POLR2A
300 GM12891 POLR2A
301 GM12891 POLR2A
302 GM12892 POLR2A
303 GM12878 POLR2A
304 HepG2 POLR2A
305 HepG2 POLR2A
306 HepG2 POLR2A
307 HepG2 POLR2A
308 HepG2 SREBF1
309 HepG2 TAF1
310 HepG2 CHD2
311 HepG2 SIN3A
312 HepG2 TBP
313 HepG2b NR2C2
314 HepG2 POLR2A
315 HepG2 NR3C1
316 HeLa-S3 GABPA
317 HeLa-S3 E2F4
318 HeLa-S3 POLR2A
319 HeLa-S3 POLR2A
320 HeLa-S3 POLR2A
321 MCF10A-Er POLR2A
322 MCF10A-Er POLR2A
323 HUVEC POLR2A
324 HeLa-S3 TAF1
325 HeLa-S3 ELK4
326 HeLa-S3 NR2C2
327 HepG2 MYC
328 HepG2 RFX5
329 HepG2 ATF3
330 HepG2 ELF1
331 HepG2 SRF
332 HepG2 USF2
333 HepG2 USF1
334 HepG2 HSF1
335 HepG2 BHLHE40
336 HepG2 PPARGC1A
337 HepG2 ESRRA
338 HepG2 CEBPB
339 HepG2 CEBPB
340 HepG2 FOXA1
341 HepG2 FOXA1
342 HepG2 FOXA2
343 HepG2b TCF7L2
344 HepG2 EP300
345 HepG2 HNF4A
346 HepG2 HNF4G
347 HepG2 RXRA
348 HepG2 TCF12
349 HepG2 HNF4A
350 HepG2 HDAC2
351 HepG2 SP1
352 HepG2 JUND
353 HepG2 FOSL2
354 HepG2 JUND
355 HepG2 JUN
356 HepG2 MAFK
357 HepG2 MAFF
358 HepG2 MAFK
359 T-47D GATA3
360 T-47D FOXA1
361 HeLa-S3 RFX5
362 GM12878 ZNF143
363 HeLa-S3 SMC3
364 HeLa-S3 RAD21
365 GM12878 RAD21
366 GM12878 RAD21
367 GM12878 SMC3
368 K562 RAD21
369 K562 SMC3
370 K562 RAD21
371 T-47D CTCF
372 HA-sp CTCF
373 AG04450 CTCF
374 HCFaa CTCF
375 AoAF CTCF
376 HMEC CTCF
377 SK-N-SH_RACTCF
378 GM12878 CTCF
379 GM12872 CTCF
380 GM12864 CTCF
381 GM12873 CTCF
382 GM12875 CTCF
383 GM12874 CTCF
384 GM12865 CTCF
385 HUVEC CTCF
386 Fibrobl CTCF
387 ProgFib CTCF
388 SK-N-SH_RACTCF
389 SAEC CTCF
390 HUVEC CTCF
391 NHLF CTCF
392 BJ CTCF
393 AG04449 CTCF
394 AG09319 CTCF
395 AG10803 CTCF
396 HPF CTCF
397 HEEpiC CTCF
398 SK-N-SH_RARAD21
399 HSMMtube CTCF
400 NHEK CTCF
401 NHDF-Ad CTCF
402 HSMM CTCF
403 HRPEpiC CTCF
404 HUVEC CTCF
405 HMEC CTCF
406 NH-A CTCF
407 AG09309 CTCF
408 A549 CTCF
409 A549 CTCF
410 HeLa-S3 CTCF
411 HepG2 CTCF
412 HepG2 RAD21
413 HepG2 RAD21
414 HepG2 CTCF
415 HepG2 CTCF
416 HepG2 CTCF
417 K562 CTCF
418 K562 CTCF
419 K562 CTCF
420 HEK293 CTCF
421 WERI-Rb-1 CTCF
422 Gliobla CTCF
423 HRE CTCF
424 NHEK CTCF
425 GM12878 CTCF
426 GM12878 CTCF
427 GM06990 CTCF
428 GM12878 CTCF
429 Caco-2 CTCF
430 HBMEC CTCF
431 HCPEpiC CTCF
432 HPAF CTCF
433 HMF CTCF
434 Osteobl CTCF
435 HeLa-S3 CTCF
436 HeLa-S3 CTCF
437 MCF-7 CTCF
438 MCF-7 CTCF
439 H1-hESC CTCF
440 H1-hESC RAD21
441 H1-hESC RAD21
442 H1-hESC CTCF
443 MCF-7 CTCF
444 K562 CTCFL
445 H1-hESC RXRA
446 H1-hESC TCF12
447 H1-hESC NANOG
448 H1-hESC HDAC2
449 H1-hESC EP300
450 H1-hESC BCL11A
451 H1-hESC POU5F1
452 H1-hESC JUN
453 H1-hESC BCL3
454 U2OS SETDB1
455 K562b SETDB1
456 K562b TRIM28
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Supplementary Figure 8: Percentage of 

Bound Locations in Each State. The heatmap 
indicates for each experiment, chromatin state, 
and cell type the percentage of bound bases in 
the experiment that fell in that chromatin state in 
that cell type. The same ordering as in 
Supplementary Figure 7 is shown. 
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ID CE
LL

TF Experiment
1 H1-hESC SUZ12 SydhT sH1hescSuz12UcdAlnRep0
2 NT2-D1 SUZ12 SydhT sNt2d1Suz12UcdAlnRep0
3 H1-hESC CTBP2 SydhT sH1hescCtbp2UcdAlnRep0
4 H1-hESC REST HaibT sH1hescNrsfV0416102AlnRep0
5 PANC-1 REST HaibT sPanc1NrsfPcr2xAlnRep0
6 HepG2 REST HaibT sHepg2NrsfPcr2xAlnRep0
7 GM12878 REST HaibT sGm12878NrsfPcr2xAlnRep0
8 HeLa-S3 REST HaibT sHelas3NrsfPcr1xAlnRep0
9 PFSK-1 REST HaibT sPfsk1NrsfPcr2xAlnRep0

10 U87 REST HaibT sU87NrsfPcr2xAlnRep0
11 HTB-11 REST HaibT sHtb11NrsfPcr2xAlnRep0
12 H1-hESC SIN3A HaibT sH1hescSin3ak20Pcr1xAlnRep0
13 H1-hESC SRF HaibT sH1hescSrfPcr1xAlnRep0
14 H1-hESC SP1 HaibT sH1hescSp1Pcr1xAlnRep0
15 H1-hESC JUND HaibT sH1hescJundV0416102AlnRep0
16 H1-hESC USF2 SydhT sH1hescUsf2IggrabAlnRep0
17 H1-hESC RFX5 SydhT sH1hescRfx5n494IggrabAlnRep0
18 H1-hESC USF1 HaibT sH1hescUsf1Pcr1xAlnRep0
19 H1-hESC MAX SydhT sH1hescMaxUcdAlnRep0
20 H1-hESC YY1 HaibT sH1hescYy1c20Pcr1xAlnRep0
21 H1-hESC GABPA HaibT sH1hescGabpPcr1xAlnRep0
22 GM12878 YY1 HaibT sGm12878Yy1V0416101AlnRep0
23 GM12878 RXRA HaibT sGm12878RxraPcr1xAlnRep0
24 GM12878 WRNIP1 SydhT sGm12878WhipIggmusAlnRep0
25 GM12878 BCLAF1 HaibT sGm12878Bclaf1m33V0416101AlnRep0
26 GM15510 NFKB1 SydhT sGm15510N bIggrabAlnRep0
27 GM12878 MAX SydhT sGm12878MaxStdAlnRep0
28 GM12878 SRF HaibT sGm12878SrfV0416101AlnRep0
29 GM12878 SP1 HaibT sGm12878Sp1Pcr1xAlnRep0
30 GM12878 USF2 SydhT sGm12878Usf2IggmusAlnRep0
31 GM12878 PBX3 HaibT sGm12878Pbx3Pcr1xAlnRep0
32 GM12878 USF1 HaibT sGm12878Usf1Pcr2xAlnRep0
33 GM12878 ZEB1 HaibT sGm12878Zeb1sc25388V0416102AlnRep0
34 GM12878 ELF1 HaibT sGm12878Elf1sc631V0416101AlnRep0
35 GM12892 PAX5 HaibT sGm12892Pax5c20Pcr1xAlnRep0
36 GM12878 EGR1 HaibT sGm12878Egr1V0416101AlnRep0
37 GM12878 POLR3G SydhT sGm12878Pol3StdAlnRep0
38 K562 BRF1 SydhT sK562Brf1StdAlnRep0
39 K562 POLR3G SydhT sK562Pol3StdAlnRep0
40 K562 GTF3C2 SydhT sK562Tf3c110StdAlnRep0
41 K562 POLR3A SydhT sK562Rpc155StdAlnRep0
42 K562 BDP1 SydhT sK562Bdp1StdAlnRep0
43 K562b ZNF263 SydhT sK562bZnf263UcdAlnRep0
44 T-REx-HEK293ZNF263 SydhT sTrexhek293Znf263UcdAlnRep0
45 MCF-7 MYC OpenChromChipMcf7CmycVehAlnRep0
46 H1-hESC ATF3 HaibT sH1hescA 3Pcr1xAlnRep0
47 NB4 MAX SydhT sNb4MaxStdAlnRep0
48 K562 MYC SydhT sK562CmycIfng30StdAlnRep0
49 K562 MAX HaibT sK562MaxV0416102AlnRep0
50 K562 ELF1 HaibT sK562Elf1sc631V0416102AlnRep0
51 K562 MAX SydhT sK562MaxStdAlnRep0
52 K562 YY1 HaibT sK562Yy1V0416101AlnRep0
53 SK-N-SH_RA YY1 HaibT sSknshraYy1c20V0416102AlnRep0
54 GM12891 YY1 HaibT sGm12891Yy1c20V0416101AlnRep0
55 GM12892 YY1 HaibT sGm12892Yy1V0416101AlnRep0
56 NB4 MYC SydhT sNb4CmycStdAlnRep0
57 K562 YY1 HaibT sK562Yy1V0416102AlnRep0
58 K562 MYC OpenChromChipK562CmycAlnRep0
59 K562 MYC SydhT sK562CmycStdAlnRep0
60 K562 MYC SydhT sK562CmycIfna30StdAlnRep0
61 K562 MYC SydhT sK562CmycIfna6hStdAlnRep0
62 K562 MYC SydhT sK562CmycIfng6hStdAlnRep0
63 K562 POLR2A SydhT sK562Pol2IggmusAlnRep0
64 K562 STAT1 SydhT sK562Stat1Ifng6hStdAlnRep0
65 K562 REST HaibT sK562NrsfV0416102AlnRep0
66 K562 USF1 HaibT sK562Usf1V0416101AlnRep0
67 K562 SPI1 HaibT sK562Pu1Pcr1xAlnRep0
68 K562 IRF1 SydhT sK562Irf1Ifna30StdAlnRep0
69 K562 STAT1 SydhT sK562Stat1Ifna6hStdAlnRep0
70 K562 STAT2 SydhT sK562Stat2Ifna6hStdAlnRep0
71 K562 STAT1 SydhT sK562Stat1Ifna30StdAlnRep0
72 K562 STAT2 SydhT sK562Stat2Ifna30StdAlnRep0
73 K562 HDAC2 HaibT sK562Hdac2sc6296V0416102AlnRep0
74 K562 STAT1 SydhT sK562Stat1Ifng30StdAlnRep0
75 PBDE GATA1 SydhT sPbdeGata1UcdAlnRep0
76 K562 SIRT6 SydhT sK562Sirt6StdAlnRep0
77 K562 SMARCB1 SydhT sK562Ini1IggmusAlnRep0
78 K562 SMARCA4 SydhT sK562Brg1IggmusAlnRep0
79 K562 EP300 SydhT sK562P300f4IggrabAlnRep0
80 K562b GATA1 SydhT sK562bGata1UcdAlnRep0
81 K562b GATA2 SydhT sK562bGata2UcdAlnRep0
82 K562 GATA2 UchicagoT sK562Egata2ControlAlnRep0
83 K562 GATA2 HaibT sK562Gata2cg2Pcr1xAlnRep0
84 K562 TAL1 SydhT sK562Tal1sc12984IggmusAlnRep0
85 K562 MAFK SydhT sK562Ma ab50322IggrabAlnRep0
86 K562 NFE2 SydhT sK562Nfe2StdAlnRep0
87 K562 JUN SydhT sK562CjunIfna6hStdAlnRep0
88 K562 JUN SydhT sK562CjunIfng30StdAlnRep0
89 K562 JUN SydhT sK562CjunIfng6hStdAlnRep0
90 K562 FOS UchicagoT sK562EfosControlAlnRep0
91 K562 FOSL1 HaibT sK562Fosl1sc183V0416101AlnRep0
92 K562 JUNB UchicagoT sK562EjunbControlAlnRep0
93 K562 JUN SydhT sK562CjunStdAlnRep0
94 K562 JUND UchicagoT sK562EjundControlAlnRep0
95 K562 CEBPB SydhT sK562CebpbIggrabAlnRep0
96 SH-SY5Y GATA2 SydhT sShsy5yGata2UcdAlnRep0
97 HEK293(b) TRIM28 SydhT sHek293bKap1UcdAlnRep0
98 U2OS TRIM28 SydhT sU2osKap1UcdAlnRep0
99 ECC-1 FOXA1 HaibT sEcc1Foxa1c20V0416102Dmso2AlnRep0
100 T-47D EP300 HaibT sT47dP300V0416102Dmso2AlnRep0
101 ECC-1 ESR1 HaibT sEcc1EralphaaV0416102Gen1hAlnRep0
102 ECC-1 ESR1 HaibT sEcc1EralphaaV0416102Estradia1hAlnRep0
103 ECC-1 NR3C1 HaibT sEcc1GrV0416102DexaAlnRep0
104 T-47D ESR1 HaibT sT47dEralphaaPcr2xGen1hAlnRep0
105 A549 NR3C1 HaibT sA549GrPcr1xDexcAlnRep0
106 HUVEC JUN SydhT sHuvecCjunStdAlnRep0
107 HUVEC GATA2 SydhT sHuvecGata2UcdAlnRep0
108 HUVEC FOS SydhT sHuvecCfosUcdAlnRep0
109 SK-N-SH_RA EP300 HaibT sSknshraP300V0416102AlnRep0
110 MCF10A-Er-S STAT3 SydhT sMcf10aesStat3Etoh01cStdAlnRep0
111 MCF10A-Er-S STAT3 SydhT sMcf10aesStat3Etoh01bStdAlnRep0
112 MCF10A-Er-S STAT3 SydhT sMcf10aesStat3TamStdAlnRep0
113 MCF10A-Er-S STAT3 SydhT sMcf10aesStat3Etoh01StdAlnRep0
114 HeLa-S3 PRDM1 SydhT sHelas3Prdm1vIggrabAlnRep0
115 HeLa-S3 CEBPB SydhT sHelas3CebpbIggrabAlnRep0
116 HeLa-S3 JUND SydhT sHelas3JundIggrabAlnRep0
117 HeLa-S3 JUN SydhT sHelas3CjunIggrabAlnRep0
118 HeLa-S3 EP300 SydhT sHelas3P300n15IggrabAlnRep0
119 HeLa-S3 STAT3 SydhT sHelas3Stat3IggrabAlnRep0
120 HeLa-S3 FOS SydhT sHelas3CfosStdAlnRep0
121 A549 NR3C1 HaibT sA549GrPcr1xDexbAlnRep0
122 A549 NR3C1 HaibT sA549GrPcr2xDexaAlnRep0
123 A549 NR3C1 HaibT sA549GrPcr1xDexdAlnRep0
124 HeLa-S3 SMARCC1 SydhT sHelas3Baf155IggmusAlnRep0
125 HeLa-S3 SMARCA4 SydhT sHelas3Brg1IggmusAlnRep0
126 HeLa-S3 SMARCC2 SydhT sHelas3Baf170IggmusAlnRep0
127 HeLa-S3 GTF3C2 SydhT sHelas3Tf3c110StdAlnRep0
128 HeLa-S3 POLR3A SydhT sHelas3Rpc155StdAlnRep0
129 HeLa-S3 TFAP2C SydhT sHelas3Ap2gammaStdAlnRep0
130 HeLa-S3 TFAP2A SydhT sHelas3Ap2alphaStdAlnRep0
131 HeLa-S3 STAT1 SydhT sHelas3Stat1Ifng30StdAlnRep0
132 HeLa-S3 USF2 SydhT sHelas3Usf2IggmusAlnRep0
133 HeLa-S3 MAX SydhT sHelas3MaxStdAlnRep0
134 HeLa-S3 GTF2F1 SydhT sHelas3G 2f1rapIggrabAlnRep0
135 HeLa-S3 MYC SydhT sHelas3CmycStdAlnRep0
136 HeLa-S3 BRCA1 SydhT sHelas3Brca1cIggrabAlnRep0
137 HeLa-S3 TBP SydhT sHelas3TbpIggrabAlnRep0
138 HeLa-S3 MXI1 SydhT sHelas3Mxi1bhlhIggrabAlnRep0
139 HeLa-S3 SMARCB1 SydhT sHelas3Ini1IggmusAlnRep0
140 HCT-116 POLR2A HaibT sHct116Pol24h8V0416101AlnRep0
141 HUVEC MAX SydhT sHuvecMaxStdAlnRep0
142 SK-N-SH_RA USF1 HaibT sSknshraUsf1sc8983V0416102AlnRep0
143 A549 USF1 HaibT sA549Usf1Pcr1xEtoh02AlnRep0
144 A549 USF1 HaibT sA549Usf1Pcr1xDexaAlnRep0
145 HCT-116 TCF7L2 SydhT sHct116Tcf4UcdAlnRep0
146 K562 FOS SydhT sK562CfosStdAlnRep0
147 K562 JUND SydhT sK562JundStdAlnRep0
148 K562 SRF HaibT sK562SrfV0416101AlnRep0
149 K562 USF2 SydhT sK562Usf2StdAlnRep0
150 K562 NFYA SydhT sK562NfyaStdAlnRep0
151 K562 NFYB SydhT sK562NfybStdAlnRep0
152 H1-hESC SIX5 HaibT sH1hescSix5Pcr1xAlnRep0
153 K562 SIX5 HaibT sK562Six5Pcr1xAlnRep0
154 K562 SP2 HaibT sK562Sp2sc643V0416102AlnRep0
155 ProgFib POLR2A OpenChromChipProg bPol2AlnRep0
156 HUVEC POLR2A OpenChromChipHuvecPol2AlnRep0
157 HUVEC POLR2A BroadHistoneHuvecPol2bStdAlnRep0
158 HeLa-S3 POLR2A BroadHistoneHelas3Pol2bStdAlnRep0
159 NHEK POLR2A BroadHistoneNhekPol2bStdAlnRep0
160 H1-hESC POLR2A HaibT sH1hescPol24h8V0416102AlnRep0
161 H1-hESC POLR2A HaibT sH1hescPol2V0416102AlnRep0
162 H1-hESC TAF7 HaibT sH1hescTaf7sq8V0416102AlnRep0
163 H1-hESC TBP SydhT sH1hescTbpStdAlnRep0
164 H1-hESC TAF1 HaibT sH1hescTaf1V0416102AlnRep0
165 H1-hESC NRF1 SydhT sH1hescNrf1IggrabAlnRep0
166 HeLa-S3 E2F1 SydhT sHelas3Hae2f1StdAlnRep0
167 MCF-7 E2F1 SydhT sMcf7Hae2f1UcdAlnRep0
168 H1-hESC EGR1 HaibT sH1hescEgr1V0416102AlnRep0
169 K562 ZBTB7A HaibT sK562Zbtb7asc34508V0416101AlnRep0
170 K562 EGR1 HaibT sK562Egr1V0416101AlnRep0
171 K562 E2F6 HaibT sK562E2f6h50V0416102AlnRep0
172 K562b E2F6 SydhT sK562bE2f6UcdAlnRep0
173 K562 HMGN3 SydhT sK562Hmgn3StdAlnRep0
174 K562 IRF1 SydhT sK562Irf1Ifng6hStdAlnRep0
175 K562 SP1 HaibT sK562Sp1Pcr1xAlnRep0
176 K562 CCNT2 SydhT sK562Ccnt2StdAlnRep0
177 K562 GABPA HaibT sK562GabpV0416101AlnRep0
178 K562 MXI1 SydhT sK562Mxi1bhlhIggrabAlnRep0
179 K562 POLR2A OpenChromChipK562Pol2AlnRep0
180 K562 POLR2A HaibT sK562Pol2V0416101AlnRep0
181 K562 POLR2A HaibT sK562Pol24h8V0416101AlnRep0
182 K562 POLR2A BroadHistoneK562Pol2bStdAlnRep0
183 K562 BCLAF1 HaibT sK562Bclaf1m33Pcr1xAlnRep0
184 K562 TAF7 HaibT sK562Taf7sq8V0416101AlnRep0
185 HeLa-S3 POLR2A SydhT sHelas3Pol2s2IggrabAlnRep0
186 HepG2 ZBTB33 HaibT sHepg2Zbtb33V0416101AlnRep0
187 HepG2 ZBTB33 HaibT sHepg2Zbtb33Pcr1xAlnRep0
188 GM12878 ZBTB33 HaibT sGm12878Zbtb33Pcr1xAlnRep0
189 K562b NR2C2 SydhT sK562bTr4UcdAlnRep0
190 K562 ATF3 SydhT sK562A 3StdAlnRep0
191 K562 GTF2F1 SydhT sK562G 2f1rapIggrabAlnRep0
192 K562 RDBP SydhT sK562NelfeStdAlnRep0
193 K562b YY1 SydhT sK562bYy1UcdAlnRep0
194 NT2-D1 YY1 SydhT sNt2d1Yy1UcdAlnRep0
195 GM12878 BRCA1 SydhT sGm12878Brca1cIggmusAlnRep0
196 GM12892 TAF1 HaibT sGm12892Taf1V0416102AlnRep0
197 GM12878 TAF1 HaibT sGm12878Taf1Pcr1xAlnRep0
198 GM12891 TAF1 HaibT sGm12891Taf1Pcr1xAlnRep0
199 GM12878 POLR2A OpenChromChipGm12878Pol2AlnRep0
200 GM12878 POLR2A SydhT sGm12878Pol2StdAlnRep0
201 GM10847 POLR2A SydhT sGm10847Pol2IggmusAlnRep1
202 GM12878 GABPA HaibT sGm12878GabpPcr2xAlnRep0
203 GM12878 ETS1 HaibT sGm12878Ets1Pcr1xAlnRep0
204 GM12878 SIX5 HaibT sGm12878Six5Pcr1xAlnRep0
205 HepG2 GABPA HaibT sHepg2GabpPcr2xAlnRep0
206 HepG2 NRF1 SydhT sHepg2Nrf1IggrabAlnRep0
207 HeLa-S3 NRF1 SydhT sHelas3Nrf1IggmusAlnRep0
208 K562 THAP1 HaibT sK562Thap1sc98174V0416101AlnRep0
209 GM12878 SIN3A HaibT sGm12878Sin3ak20Pcr1xAlnRep0
210 K562 SIN3A HaibT sK562Sin3ak20V0416101AlnRep0
211 PBDE POLR2A SydhT sPbdePol2UcdAlnRep0
212 K562 GTF2B SydhT sK562G 2bStdAlnRep0
213 K562 POLR2A SydhT sK562Pol2Ifna6hStdAlnRep0
214 K562 POLR2A SydhT sK562Pol2Ifna30StdAlnRep0
215 K562 POLR2A SydhT sK562Pol2Ifng30StdAlnRep0
216 K562 POLR2A SydhT sK562Pol2Ifng6hStdAlnRep0
217 K562 POLR2A SydhT sK562Pol2StdAlnRep0
218 K562 TAF1 HaibT sK562Taf1V0416101AlnRep0
219 K562 TBP SydhT sK562TbpIggmusAlnRep0
220 K562 ETS1 HaibT sK562Ets1V0416101AlnRep0
221 K562 CHD2 SydhT sK562Chd21250IggrabAlnRep0
222 K562b E2F4 SydhT sK562bE2f4UcdAlnRep0
223 K562 NRF1 SydhT sK562Nrf1IggrabAlnRep0
224 HeLa-S3 IRF3 SydhT sHelas3Irf3IggrabAlnRep0
225 GM12878 FOS SydhT sGm12878CfosStdAlnRep0
226 GM12878 NRF1 SydhT sGm12878Nrf1IggmusAlnRep0
227 MCF-7 POLR2A OpenChromChipMcf7Pol2AlnRep0
228 ECC-1 POLR2A HaibT sEcc1Pol2V0416102Dmso2AlnRep0
229 A549 POLR2A HaibT sA549Pol2Pcr2xDexaAlnRep0
230 A549 POLR2A HaibT sA549Pol2Pcr2xEtoh02AlnRep0
231 HeLa-S3 E2F6 SydhT sHelas3E2f6StdAlnRep0
232 HeLa-S3 E2F1 SydhT sHelas3E2f1StdAlnRep0
233 Gliobla POLR2A OpenChromChipGlioblaPol2AlnRep0
234 HEK293(b) POLR2A SydhT sHek293bPol2StdAlnRep0
235 HCT-116 POLR2A SydhT sHct116Pol2UcdAlnRep0
236 NB4 POLR2A SydhT sNb4Pol2StdAlnRep0
237 Raji POLR2A SydhT sRajiPol2UcdAlnRep0
238 GM18526 POLR2A SydhT sGm18526Pol2IggmusAlnRep0
239 GM15510 POLR2A SydhT sGm15510Pol2IggmusAlnRep0
240 GM18951 POLR2A SydhT sGm18951Pol2IggmusAlnRep0
241 GM12892 POLR2A SydhT sGm12892Pol2IggmusAlnRep0
242 GM19099 POLR2A SydhT sGm19099Pol2IggmusAlnRep0
243 GM19193 POLR2A SydhT sGm19193Pol2IggmusAlnRep0
244 GM18505 POLR2A SydhT sGm18505Pol2IggmusAlnRep0
245 GM12878 POLR2A SydhT sGm12878Pol2IggmusAlnRep0
246 GM12891 POLR2A SydhT sGm12891Pol2IggmusAlnRep0
247 GM12878 TBP SydhT sGm12878TbpIggmusAlnRep0
248 GM12878 CHD2 SydhT sGm12878Chd21250IggmusAlnRep0
249 GM12878 RFX5 SydhT sGm12878Rfx5n494IggmusAlnRep0
250 GM12878 SRF HaibT sGm12878SrfPcr2xAlnRep0
251 GM12878 NFE2 SydhT sGm12878Nfe2hStdAlnRep0
252 GM12878 ATF3 HaibT sGm12878A 3Pcr1xAlnRep0
253 MCF-7 MYC OpenChromChipMcf7CmycEstroAlnRep0
254 K562b SETDB1 SydhT sK562bSetdb1UcdAlnRep0
255 K562 ZBTB33 HaibT sK562Zbtb33Pcr1xAlnRep0
256 GM12878 NR2C2 SydhT sGm12878Tr4StdAlnRep0
257 HeLa-S3 BRF1 SydhT sHelas3Brf1StdAlnRep0
258 HeLa-S3 BDP1 SydhT sHelas3Bdp1StdAlnRep0
259 HeLa-S3 ZZZ3 SydhT sHelas3Zzz3StdAlnRep0
260 GM12878 ZZZ3 SydhT sGm12878Zzz3StdAlnRep0
261 HeLa-S3 BRF2 SydhT sHelas3Brf2StdAlnRep0
262 HeLa-S3 ZNF274 SydhT sHelas3Znf274UcdAlnRep0
263 K562b ZNF274 SydhT sK562bZnf274UcdAlnRep0
264 NT2-D1 ZNF274 SydhT sNt2d1Znf274UcdAlnRep0
265 HepG2b ZNF274 SydhT sHepg2bZnf274UcdAlnRep0
266 K562 BRF2 SydhT sK562Brf2StdAlnRep0
267 K562 HDAC8 UchicagoT sK562Ehdac8ControlAlnRep0
268 K562 BCL3 HaibT sK562Bcl3Pcr1xAlnRep0
269 GM12878 BCL3 HaibT sGm12878Bcl3Pcr1xAlnRep0
270 GM12878 EP300 HaibT sGm12878P300Pcr1xAlnRep0
271 GM18526 NFKB1 SydhT sGm18526N bIggrabAlnRep0
272 GM12878 STAT3 SydhT sGm12878Stat3IggmusAlnRep0
273 GM12892 NFKB1 SydhT sGm12892N bIggrabAlnRep0
274 GM10847 NFKB1 SydhT sGm10847N bIggrabAlnRep0
275 GM18505 NFKB1 SydhT sGm18505N bIggrabAlnRep0
276 GM19099 NFKB1 SydhT sGm19099N bIggrabAlnRep0
277 GM19193 NFKB1 SydhT sGm19193N bIggrabAlnRep0
278 GM12878 NFKB1 SydhT sGm12878N bIggrabAlnRep0
279 GM12878 MEF2C HaibT sGm12878Mef2csc13268Pcr1xAlnRep0
280 GM12878 MEF2A HaibT sGm12878Mef2aPcr1xAlnRep0
281 GM12878 IRF4 HaibT sGm12878Irf4Pcr1xAlnRep0
282 GM12878 JUND SydhT sGm12878JundStdAlnRep0
283 GM12878 BCL11A HaibT sGm12878Bcl11aPcr1xAlnRep0
284 GM12878 BATF HaibT sGm12878Ba Pcr1xAlnRep0
285 GM12891 SPI1 HaibT sGm12891Pu1Pcr1xAlnRep0
286 GM12878 SPI1 HaibT sGm12878Pu1Pcr1xAlnRep0
287 GM12878 EBF1 SydhT sGm12878EbfStdAlnRep0
288 GM12878 EBF1 HaibT sGm12878EbfPcr1xAlnRep0
289 GM12878 PAX5 HaibT sGm12878Pax5n19Pcr1xAlnRep0
290 GM12891 NFKB1 SydhT sGm12891N bIggrabAlnRep0
291 GM12891 PAX5 HaibT sGm12891Pax5c20Pcr1xAlnRep0
292 GM12878 TCF12 HaibT sGm12878Tcf12Pcr1xAlnRep0
293 GM18951 NFKB1 SydhT sGm18951N bIggrabAlnRep0
294 GM12878 PAX5 HaibT sGm12878Pax5c20Pcr1xAlnRep0
295 GM12878 POU2F2 HaibT sGm12878Pou2f2Pcr1xAlnRep0
296 GM12891 POU2F2 HaibT sGm12891Pou2f2Pcr1xAlnRep0
297 GM12878 YY1 SydhT sGm12878Yy1StdAlnRep0
298 GM12878 POLR2A HaibT sGm12878Pol24h8Pcr1xAlnRep0
299 GM12892 POLR2A HaibT sGm12892Pol24h8V0416102AlnRep0
300 GM12891 POLR2A HaibT sGm12891Pol24h8Pcr1xAlnRep0
301 GM12891 POLR2A HaibT sGm12891Pol2Pcr1xAlnRep0
302 GM12892 POLR2A HaibT sGm12892Pol2V0416102AlnRep0
303 GM12878 POLR2A HaibT sGm12878Pol2Pcr2xAlnRep0
304 HepG2 POLR2A OpenChromChipHepg2Pol2AlnRep0
305 HepG2 POLR2A SydhT sHepg2Pol2IggrabAlnRep0
306 HepG2 POLR2A HaibT sHepg2Pol2Pcr2xAlnRep0
307 HepG2 POLR2A SydhT sHepg2Pol2ForsklnStdAlnRep0
308 HepG2 SREBF1 SydhT sHepg2Srebp1InslnStdAlnRep0
309 HepG2 TAF1 HaibT sHepg2Taf1Pcr2xAlnRep0
310 HepG2 CHD2 SydhT sHepg2Chd21250IggrabAlnRep0
311 HepG2 SIN3A HaibT sHepg2Sin3ak20Pcr1xAlnRep0
312 HepG2 TBP SydhT sHepg2TbpIggrabAlnRep0
313 HepG2b NR2C2 SydhT sHepg2bTr4UcdAlnRep0
314 HepG2 POLR2A SydhT sHepg2Pol2PravastStdAlnRep0
315 HepG2 NR3C1 SydhT sHepg2Grp20ForsklnStdAlnRep0
316 HeLa-S3 GABPA HaibT sHelas3GabpPcr1xAlnRep0
317 HeLa-S3 E2F4 SydhT sHelas3E2f4StdAlnRep0
318 HeLa-S3 POLR2A OpenChromChipHelas3Pol2AlnRep0
319 HeLa-S3 POLR2A SydhT sHelas3Pol2StdAlnRep0
320 HeLa-S3 POLR2A HaibT sHelas3Pol2Pcr1xAlnRep0
321 MCF10A-Er-S POLR2A SydhT sMcf10aesPol2Etoh01StdAlnRep0
322 MCF10A-Er-S POLR2A SydhT sMcf10aesPol2TamStdAlnRep0
323 HUVEC POLR2A SydhT sHuvecPol2StdAlnRep0
324 HeLa-S3 TAF1 HaibT sHelas3Taf1Pcr1xAlnRep0
325 HeLa-S3 ELK4 SydhT sHelas3Elk4UcdAlnRep0
326 HeLa-S3 NR2C2 SydhT sHelas3Tr4StdAlnRep0
327 HepG2 MYC OpenChromChipHepg2CmycAlnRep0
328 HepG2 RFX5 SydhT sHepg2Rfx5n494IggrabAlnRep0
329 HepG2 ATF3 HaibT sHepg2A 3Pcr1xAlnRep0
330 HepG2 ELF1 HaibT sHepg2Elf1sc631V0416101AlnRep0
331 HepG2 SRF HaibT sHepg2SrfV0416101AlnRep0
332 HepG2 USF2 SydhT sHepg2Usf2IggrabAlnRep0
333 HepG2 USF1 HaibT sHepg2Usf1Pcr1xAlnRep0
334 HepG2 HSF1 SydhT sHepg2Hsf1ForsklnStdAlnRep0
335 HepG2 BHLHE40 HaibT sHepg2Bhlhe40V0416101AlnRep0
336 HepG2 PPARGC1A SydhT sHepg2Pgc1aForsklnStdAlnRep0
337 HepG2 ESRRA SydhT sHepg2ErraForsklnStdAlnRep0
338 HepG2 CEBPB SydhT sHepg2CebpbForsklnStdAlnRep0
339 HepG2 CEBPB SydhT sHepg2CebpbIggrabAlnRep0
340 HepG2 FOXA1 HaibT sHepg2Foxa1sc101058Pcr1xAlnRep0
341 HepG2 FOXA1 HaibT sHepg2Foxa1c20Pcr1xAlnRep0
342 HepG2 FOXA2 HaibT sHepg2Foxa2sc6554V0416101AlnRep0
343 HepG2b TCF7L2 SydhT sHepg2Tcf4UcdAlnRep0
344 HepG2 EP300 HaibT sHepg2P300V0416101AlnRep0
345 HepG2 HNF4A HaibT sHepg2Hnf4ah171Pcr1xAlnRep0
346 HepG2 HNF4G HaibT sHepg2Hnf4gsc6558V0416101AlnRep0
347 HepG2 RXRA HaibT sHepg2RxraPcr1xAlnRep0
348 HepG2 TCF12 HaibT sHepg2Tcf12Pcr1xAlnRep0
349 HepG2 HNF4A SydhT sHepg2Hnf4aForsklnStdAlnRep0
350 HepG2 HDAC2 HaibT sHepg2Hdac2sc6296V0416101AlnRep0
351 HepG2 SP1 HaibT sHepg2Sp1Pcr1xAlnRep0
352 HepG2 JUND HaibT sHepg2JundPcr1xAlnRep0
353 HepG2 FOSL2 HaibT sHepg2Fosl2Pcr1xAlnRep0
354 HepG2 JUND SydhT sHepg2JundIggrabAlnRep0
355 HepG2 JUN SydhT sHepg2CjunIggrabAlnRep0
356 HepG2 MAFK SydhT sHepg2Ma ab50322IggrabAlnRep0
357 HepG2 MAFF SydhT sHepg2Ma m8194IggrabAlnRep0
358 HepG2 MAFK SydhT sHepg2Ma sc477IggrabAlnRep0
359 T-47D GATA3 HaibT sT47dGata3sc268V0416102Dmso2AlnRep0
360 T-47D FOXA1 HaibT sT47dFoxa1c20V0416102Dmso2AlnRep0
361 HeLa-S3 RFX5 SydhT sHelas3Rfx5n494IggrabAlnRep0
362 GM12878 ZNF143 SydhT sGm12878Znf143166181apStdAlnRep0
363 HeLa-S3 SMC3 SydhT sHelas3Smc3ab9263IggrabAlnRep0
364 HeLa-S3 RAD21 SydhT sHelas3Rad21IggrabAlnRep0
365 GM12878 RAD21 HaibT sGm12878Rad21V0416101AlnRep0
366 GM12878 RAD21 SydhT sGm12878Rad21IggrabAlnRep0
367 GM12878 SMC3 SydhT sGm12878Smc3ab9263IggmusAlnRep0
368 K562 RAD21 SydhT sK562Rad21StdAlnRep0
369 K562 SMC3 SydhT sK562Smc3ab9263IggrabAlnRep0
370 K562 RAD21 HaibT sK562Rad21V0416102AlnRep0
371 T-47D CTCF HaibT sT47dCtcfsc5916V0416102Dmso2AlnRep0
372 HA-sp CTCF UwT sHaspCtcfStdAlnRep1
373 AG04450 CTCF UwT sAg04450CtcfStdAlnRep1
374 HCFaa CTCF UwT sHcfaaCtcfStdAlnRep1
375 AoAF CTCF UwT sAoafCtcfStdAlnRep0
376 HMEC CTCF UwT sHmecCtcfStdAlnRep1
377 SK-N-SH_RA CTCF HaibT sSknshraCtcfV0416102AlnRep0
378 GM12878 CTCF UwT sGm12878CtcfStdAlnRep0
379 GM12872 CTCF UwT sGm12872CtcfStdAlnRep0
380 GM12864 CTCF UwT sGm12864CtcfStdAlnRep0
381 GM12873 CTCF UwT sGm12873CtcfStdAlnRep0
382 GM12875 CTCF UwT sGm12875CtcfStdAlnRep0
383 GM12874 CTCF UwT sGm12874CtcfStdAlnRep0
384 GM12865 CTCF UwT sGm12865CtcfStdAlnRep0
385 HUVEC CTCF UwT sHuvecCtcfStdAlnRep0
386 Fibrobl CTCF OpenChromChipFibroblCtcfAlnRep0
387 ProgFib CTCF OpenChromChipProg bCtcfAlnRep0
388 SK-N-SH_RA CTCF UwT sSknshraCtcfStdAlnRep0
389 SAEC CTCF UwT sSaecCtcfStdAlnRep0
390 HUVEC CTCF BroadHistoneHuvecCtcfStdAlnRep0
391 NHLF CTCF BroadHistoneNhlfCtcfStdAlnRep0
392 BJ CTCF UwT sBjCtcfStdAlnRep0
393 AG04449 CTCF UwT sAg04449CtcfStdAlnRep0
394 AG09319 CTCF UwT sAg09319CtcfStdAlnRep0
395 AG10803 CTCF UwT sAg10803CtcfStdAlnRep0
396 HPF CTCF UwT sHpfCtcfStdAlnRep0
397 HEEpiC CTCF UwT sHeeCtcfStdAlnRep0
398 SK-N-SH_RA RAD21 HaibT sSknshraRad21V0416102AlnRep0
399 HSMMtube CTCF BroadHistoneHsmmtCtcfStdAlnRep0
400 NHEK CTCF BroadHistoneNhekCtcfStdAlnRep0
401 NHDF-Ad CTCF BroadHistoneNhdfadCtcfStdAlnRep0
402 HSMM CTCF BroadHistoneHsmmCtcfStdAlnRep0
403 HRPEpiC CTCF UwT sHrpeCtcfStdAlnRep1
404 HUVEC CTCF OpenChromChipHuvecCtcfAlnRep0
405 HMEC CTCF BroadHistoneHmecCtcfStdAlnRep0
406 NH-A CTCF BroadHistoneNhaCtcfStdAlnRep0
407 AG09309 CTCF UwT sAg09309CtcfStdAlnRep0
408 A549 CTCF HaibT sA549CtcfPcr1xDexaAlnRep0
409 A549 CTCF HaibT sA549CtcfPcr1xEtoh02AlnRep0
410 HeLa-S3 CTCF UwT sHelas3CtcfStdAlnRep0
411 HepG2 CTCF OpenChromChipHepg2CtcfAlnRep0
412 HepG2 RAD21 SydhT sHepg2Rad21IggrabAlnRep0
413 HepG2 RAD21 HaibT sHepg2Rad21V0416101AlnRep0
414 HepG2 CTCF HaibT sHepg2CtcfV0416101AlnRep0
415 HepG2 CTCF BroadHistoneHepg2CtcfStdAlnRep0
416 HepG2 CTCF UwT sHepg2CtcfStdAlnRep0
417 K562 CTCF BroadHistoneK562CtcfStdAlnRep0
418 K562 CTCF OpenChromChipK562CtcfAlnRep0
419 K562 CTCF UwT sK562CtcfStdAlnRep0
420 HEK293 CTCF UwT sHek293CtcfStdAlnRep0
421 WERI-Rb-1 CTCF UwT sWerirb1CtcfStdAlnRep0
422 Gliobla CTCF OpenChromChipGlioblaCtcfAlnRep0
423 HRE CTCF UwT sHreCtcfStdAlnRep0
424 NHEK CTCF UwT sNhekCtcfStdAlnRep0
425 GM12878 CTCF SydhT sGm12878Ctcfc20StdAlnRep0
426 GM12878 CTCF OpenChromChipGm12878CtcfAlnRep0
427 GM06990 CTCF UwT sGm06990CtcfStdAlnRep0
428 GM12878 CTCF BroadHistoneGm12878CtcfStdAlnRep0
429 Caco-2 CTCF UwT sCaco2CtcfStdAlnRep0
430 HBMEC CTCF UwT sHbmecCtcfStdAlnRep0
431 HCPEpiC CTCF UwT sHcpeCtcfStdAlnRep0
432 HPAF CTCF UwT sHpafCtcfStdAlnRep0
433 HMF CTCF UwT sHmfCtcfStdAlnRep0
434 Osteobl CTCF BroadHistoneOsteoblCtcfStdAlnRep0
435 HeLa-S3 CTCF BroadHistoneHelas3CtcfStdAlnRep0
436 HeLa-S3 CTCF OpenChromChipHelas3CtcfAlnRep0
437 MCF-7 CTCF OpenChromChipMcf7CtcfEstroAlnRep0
438 MCF-7 CTCF OpenChromChipMcf7CtcfVehAlnRep0
439 H1-hESC CTCF BroadHistoneH1hescCtcfStdAlnRep0
440 H1-hESC RAD21 HaibT sH1hescRad21V0416102AlnRep0
441 H1-hESC RAD21 SydhT sH1hescRad21IggrabAlnRep0
442 H1-hESC CTCF HaibT sH1hescCtcfsc5916V0416102AlnRep0
443 MCF-7 CTCF OpenChromChipMcf7CtcfAlnRep0
444 K562 CTCFL HaibT sK562Ctc sc98982V0416101AlnRep0
445 H1-hESC RXRA HaibT sH1hescRxraV0416102AlnRep0
446 H1-hESC TCF12 HaibT sH1hescTcf12Pcr1xAlnRep0
447 H1-hESC NANOG HaibT sH1hescNanogsc33759V0416102AlnRep0
448 H1-hESC HDAC2 HaibT sH1hescHdac2sc6296V0416102AlnRep0
449 H1-hESC EP300 HaibT sH1hescP300Pcr1xAlnRep0
450 H1-hESC BCL11A HaibT sH1hescBcl11aPcr1xAlnRep0
451 H1-hESC POU5F1 HaibT sH1hescPou5f1sc9081V0416102AlnRep0
452 H1-hESC JUN SydhT sH1hescCjunIggrabAlnRep0
453 H1-hESC BCL3 HaibT sH1hescBcl3Pcr1xAlnRep0
454 U2OS SETDB1 SydhT sU2osSetdb1UcdAlnRep0
455 K562b SETDB1 SydhT sK562bSetdb1MnasedUcdAlnRep0
456 K562b TRIM28 SydhT sK562bKap1UcdAlnRep0
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 Suppplementary Figure 9: Raw Regulator Binding Enrichment Heat Map. Supplementary Figure 7
except the heat map is colored ba
on the individual experiments is provided on the far right column.
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ID CE
LL

TF

1 H1-hESC SUZ12
2 NT2-D1 SUZ12
3 H1-hESC CTBP2
4 H1-hESC REST
5 PANC-1 REST
6 HepG2 REST
7 GM12878 REST
8 HeLa-S3 REST
9 PFSK-1 REST
10 U87 REST
11 HTB-11 REST
12 H1-hESC SIN3A
13 H1-hESC SRF
14 H1-hESC SP1
15 H1-hESC JUND
16 H1-hESC USF2
17 H1-hESC RFX5
18 H1-hESC USF1
19 H1-hESC MAX
20 H1-hESC YY1
21 H1-hESC GABPA
22 GM12878 YY1
23 GM12878 RXRA
24 GM12878 WRNIP1
25 GM12878 BCLAF1
26 GM15510 NFKB1
27 GM12878 MAX
28 GM12878 SRF
29 GM12878 SP1
30 GM12878 USF2
31 GM12878 PBX3
32 GM12878 USF1
33 GM12878 ZEB1
34 GM12878 ELF1
35 GM12892 PAX5
36 GM12878 EGR1
37 GM12878 POLR3G
38 K562 BRF1
39 K562 POLR3G
40 K562 GTF3C2
41 K562 POLR3A
42 K562 BDP1
43 K562b ZNF263
44 T-REx-HEK293 ZNF263
45 MCF-7 MYC
46 H1-hESC ATF3
47 NB4 MAX
48 K562 MYC
49 K562 MAX
50 K562 ELF1
51 K562 MAX
52 K562 YY1
53 SK-N-SH_RA YY1
54 GM12891 YY1
55 GM12892 YY1
56 NB4 MYC
57 K562 YY1
58 K562 MYC
59 K562 MYC
60 K562 MYC
61 K562 MYC
62 K562 MYC
63 K562 POLR2A
64 K562 STAT1
65 K562 REST
66 K562 USF1
67 K562 SPI1
68 K562 IRF1
69 K562 STAT1
70 K562 STAT2
71 K562 STAT1
72 K562 STAT2
73 K562 HDAC2
74 K562 STAT1
75 PBDE GATA1
76 K562 SIRT6
77 K562 SMARCB1
78 K562 SMARCA4
79 K562 EP300
80 K562b GATA1
81 K562b GATA2
82 K562 GATA2
83 K562 GATA2
84 K562 TAL1
85 K562 MAFK
86 K562 NFE2
87 K562 JUN
88 K562 JUN
89 K562 JUN
90 K562 FOS
91 K562 FOSL1
92 K562 JUNB
93 K562 JUN
94 K562 JUND
95 K562 CEBPB
96 SH-SY5Y GATA2
97 HEK293(b) TRIM28
98 U2OS TRIM28
99 ECC-1 FOXA1

100 T-47D EP300
101 ECC-1 ESR1
102 ECC-1 ESR1
103 ECC-1 NR3C1
104 T-47D ESR1
105 A549 NR3C1
106 HUVEC JUN
107 HUVEC GATA2
108 HUVEC FOS
109 SK-N-SH_RA EP300
110 MCF10A-Er-Src STAT3
111 MCF10A-Er-Src STAT3
112 MCF10A-Er-Src STAT3
113 MCF10A-Er-Src STAT3
114 HeLa-S3 PRDM1
115 HeLa-S3 CEBPB
116 HeLa-S3 JUND
117 HeLa-S3 JUN
118 HeLa-S3 EP300
119 HeLa-S3 STAT3
120 HeLa-S3 FOS
121 A549 NR3C1
122 A549 NR3C1
123 A549 NR3C1
124 HeLa-S3 SMARCC1
125 HeLa-S3 SMARCA4
126 HeLa-S3 SMARCC2
127 HeLa-S3 GTF3C2
128 HeLa-S3 POLR3A
129 HeLa-S3 TFAP2C
130 HeLa-S3 TFAP2A
131 HeLa-S3 STAT1
132 HeLa-S3 USF2
133 HeLa-S3 MAX
134 HeLa-S3 GTF2F1
135 HeLa-S3 MYC
136 HeLa-S3 BRCA1
137 HeLa-S3 TBP
138 HeLa-S3 MXI1
139 HeLa-S3 SMARCB1
140 HCT-116 POLR2A
141 HUVEC MAX
142 SK-N-SH_RA USF1
143 A549 USF1
144 A549 USF1
145 HCT-116 TCF7L2
146 K562 FOS
147 K562 JUND
148 K562 SRF
149 K562 USF2
150 K562 NFYA
151 K562 NFYB
152 H1-hESC SIX5
153 K562 SIX5
154 K562 SP2
155 ProgFib POLR2A
156 HUVEC POLR2A
157 HUVEC POLR2A
158 HeLa-S3 POLR2A
159 NHEK POLR2A
160 H1-hESC POLR2A
161 H1-hESC POLR2A
162 H1-hESC TAF7
163 H1-hESC TBP
164 H1-hESC TAF1
165 H1-hESC NRF1
166 HeLa-S3 E2F1
167 MCF-7 E2F1
168 H1-hESC EGR1
169 K562 ZBTB7A
170 K562 EGR1
171 K562 E2F6
172 K562b E2F6
173 K562 HMGN3
174 K562 IRF1
175 K562 SP1
176 K562 CCNT2
177 K562 GABPA
178 K562 MXI1
179 K562 POLR2A
180 K562 POLR2A
181 K562 POLR2A
182 K562 POLR2A
183 K562 BCLAF1
184 K562 TAF7
185 HeLa-S3 POLR2A
186 HepG2 ZBTB33
187 HepG2 ZBTB33
188 GM12878 ZBTB33
189 K562b NR2C2
190 K562 ATF3
191 K562 GTF2F1
192 K562 RDBP
193 K562b YY1
194 NT2-D1 YY1
195 GM12878 BRCA1
196 GM12892 TAF1
197 GM12878 TAF1
198 GM12891 TAF1
199 GM12878 POLR2A
200 GM12878 POLR2A
201 GM10847 POLR2A
202 GM12878 GABPA
203 GM12878 ETS1
204 GM12878 SIX5
205 HepG2 GABPA
206 HepG2 NRF1
207 HeLa-S3 NRF1
208 K562 THAP1
209 GM12878 SIN3A
210 K562 SIN3A
211 PBDE POLR2A
212 K562 GTF2B
213 K562 POLR2A
214 K562 POLR2A
215 K562 POLR2A
216 K562 POLR2A
217 K562 POLR2A
218 K562 TAF1
219 K562 TBP
220 K562 ETS1
221 K562 CHD2
222 K562b E2F4
223 K562 NRF1
224 HeLa-S3 IRF3
225 GM12878 FOS
226 GM12878 NRF1
227 MCF-7 POLR2A
228 ECC-1 POLR2A
229 A549 POLR2A
230 A549 POLR2A
231 HeLa-S3 E2F6
232 HeLa-S3 E2F1
233 Gliobla POLR2A
234 HEK293(b) POLR2A
235 HCT-116 POLR2A
236 NB4 POLR2A
237 Raji POLR2A
238 GM18526 POLR2A
239 GM15510 POLR2A
240 GM18951 POLR2A
241 GM12892 POLR2A
242 GM19099 POLR2A
243 GM19193 POLR2A
244 GM18505 POLR2A
245 GM12878 POLR2A
246 GM12891 POLR2A
247 GM12878 TBP
248 GM12878 CHD2
249 GM12878 RFX5
250 GM12878 SRF
251 GM12878 NFE2
252 GM12878 ATF3
253 MCF-7 MYC
254 K562b SETDB1
255 K562 ZBTB33
256 GM12878 NR2C2
257 HeLa-S3 BRF1
258 HeLa-S3 BDP1
259 HeLa-S3 ZZZ3
260 GM12878 ZZZ3
261 HeLa-S3 BRF2
262 HeLa-S3 ZNF274
263 K562b ZNF274
264 NT2-D1 ZNF274
265 HepG2b ZNF274
266 K562 BRF2
267 K562 HDAC8
268 K562 BCL3
269 GM12878 BCL3
270 GM12878 EP300
271 GM18526 NFKB1
272 GM12878 STAT3
273 GM12892 NFKB1
274 GM10847 NFKB1
275 GM18505 NFKB1
276 GM19099 NFKB1
277 GM19193 NFKB1
278 GM12878 NFKB1
279 GM12878 MEF2C
280 GM12878 MEF2A
281 GM12878 IRF4
282 GM12878 JUND
283 GM12878 BCL11A
284 GM12878 BATF
285 GM12891 SPI1
286 GM12878 SPI1
287 GM12878 EBF1
288 GM12878 EBF1
289 GM12878 PAX5
290 GM12891 NFKB1
291 GM12891 PAX5
292 GM12878 TCF12
293 GM18951 NFKB1
294 GM12878 PAX5
295 GM12878 POU2F2
296 GM12891 POU2F2
297 GM12878 YY1
298 GM12878 POLR2A
299 GM12892 POLR2A
300 GM12891 POLR2A
301 GM12891 POLR2A
302 GM12892 POLR2A
303 GM12878 POLR2A
304 HepG2 POLR2A
305 HepG2 POLR2A
306 HepG2 POLR2A
307 HepG2 POLR2A
308 HepG2 SREBF1
309 HepG2 TAF1
310 HepG2 CHD2
311 HepG2 SIN3A
312 HepG2 TBP
313 HepG2b NR2C2
314 HepG2 POLR2A
315 HepG2 NR3C1
316 HeLa-S3 GABPA
317 HeLa-S3 E2F4
318 HeLa-S3 POLR2A
319 HeLa-S3 POLR2A
320 HeLa-S3 POLR2A
321 MCF10A-Er-Src POLR2A
322 MCF10A-Er-Src POLR2A
323 HUVEC POLR2A
324 HeLa-S3 TAF1
325 HeLa-S3 ELK4
326 HeLa-S3 NR2C2
327 HepG2 MYC
328 HepG2 RFX5
329 HepG2 ATF3
330 HepG2 ELF1
331 HepG2 SRF
332 HepG2 USF2
333 HepG2 USF1
334 HepG2 HSF1
335 HepG2 BHLHE40
336 HepG2 PPARGC1A
337 HepG2 ESRRA
338 HepG2 CEBPB
339 HepG2 CEBPB
340 HepG2 FOXA1
341 HepG2 FOXA1
342 HepG2 FOXA2
343 HepG2b TCF7L2
344 HepG2 EP300
345 HepG2 HNF4A
346 HepG2 HNF4G
347 HepG2 RXRA
348 HepG2 TCF12
349 HepG2 HNF4A
350 HepG2 HDAC2
351 HepG2 SP1
352 HepG2 JUND
353 HepG2 FOSL2
354 HepG2 JUND
355 HepG2 JUN
356 HepG2 MAFK
357 HepG2 MAFF
358 HepG2 MAFK
359 T-47D GATA3
360 T-47D FOXA1
361 HeLa-S3 RFX5
362 GM12878 ZNF143
363 HeLa-S3 SMC3
364 HeLa-S3 RAD21
365 GM12878 RAD21
366 GM12878 RAD21
367 GM12878 SMC3
368 K562 RAD21
369 K562 SMC3
370 K562 RAD21
371 T-47D CTCF
372 HA-sp CTCF
373 AG04450 CTCF
374 HCFaa CTCF
375 AoAF CTCF
376 HMEC CTCF
377 SK-N-SH_RA CTCF
378 GM12878 CTCF
379 GM12872 CTCF
380 GM12864 CTCF
381 GM12873 CTCF
382 GM12875 CTCF
383 GM12874 CTCF
384 GM12865 CTCF
385 HUVEC CTCF
386 Fibrobl CTCF
387 ProgFib CTCF
388 SK-N-SH_RA CTCF
389 SAEC CTCF
390 HUVEC CTCF
391 NHLF CTCF
392 BJ CTCF
393 AG04449 CTCF
394 AG09319 CTCF
395 AG10803 CTCF
396 HPF CTCF
397 HEEpiC CTCF
398 SK-N-SH_RA RAD21
399 HSMMtube CTCF
400 NHEK CTCF
401 NHDF-Ad CTCF
402 HSMM CTCF
403 HRPEpiC CTCF
404 HUVEC CTCF
405 HMEC CTCF
406 NH-A CTCF
407 AG09309 CTCF
408 A549 CTCF
409 A549 CTCF
410 HeLa-S3 CTCF
411 HepG2 CTCF
412 HepG2 RAD21
413 HepG2 RAD21
414 HepG2 CTCF
415 HepG2 CTCF
416 HepG2 CTCF
417 K562 CTCF
418 K562 CTCF
419 K562 CTCF
420 HEK293 CTCF
421 WERI-Rb-1 CTCF
422 Gliobla CTCF
423 HRE CTCF
424 NHEK CTCF
425 GM12878 CTCF
426 GM12878 CTCF
427 GM06990 CTCF
428 GM12878 CTCF
429 Caco-2 CTCF
430 HBMEC CTCF
431 HCPEpiC CTCF
432 HPAF CTCF
433 HMF CTCF
434 Osteobl CTCF
435 HeLa-S3 CTCF
436 HeLa-S3 CTCF
437 MCF-7 CTCF
438 MCF-7 CTCF
439 H1-hESC CTCF
440 H1-hESC RAD21
441 H1-hESC RAD21
442 H1-hESC CTCF
443 MCF-7 CTCF
444 K562 CTCFL
445 H1-hESC RXRA
446 H1-hESC TCF12
447 H1-hESC NANOG
448 H1-hESC HDAC2
449 H1-hESC EP300
450 H1-hESC BCL11A
451 H1-hESC POU5F1
452 H1-hESC JUN
453 H1-hESC BCL3
454 U2OS SETDB1
455 K562b SETDB1
456 K562b TRIM28
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Supplementary Figure 10: Column Subtracted Regulator Binding Enrichment Heat Map.    The 
equivalent figure as Supplementary Figure 7 except the heat map is colored after 
subtracting from each fold enrichment value the column median enrichment value using the indicated color scale. 
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ID CE
LL

TF

7 GM12878 REST
22 GM12878 YY1
23 GM12878 RXRA
24 GM12878 WRNIP1
25 GM12878 BCLAF1
26 GM15510 NFKB1
27 GM12878 MAX
28 GM12878 SRF
29 GM12878 SP1
30 GM12878 USF2
31 GM12878 PBX3
32 GM12878 USF1
33 GM12878 ZEB1
34 GM12878 ELF1
35 GM12892 PAX5
36 GM12878 EGR1
37 GM12878 POLR3G
54 GM12891 YY1
55 GM12892 YY1

188 GM12878 ZBTB33
195 GM12878 BRCA1
196 GM12892 TAF1
197 GM12878 TAF1
198 GM12891 TAF1
199 GM12878 POLR2A
200 GM12878 POLR2A
201 GM10847 POLR2A
202 GM12878 GABPA
203 GM12878 ETS1
204 GM12878 SIX5
209 GM12878 SIN3A
225 GM12878 FOS
226 GM12878 NRF1
238 GM18526 POLR2A
239 GM15510 POLR2A
240 GM18951 POLR2A
241 GM12892 POLR2A
242 GM19099 POLR2A
243 GM19193 POLR2A
244 GM18505 POLR2A
245 GM12878 POLR2A
246 GM12891 POLR2A
247 GM12878 TBP
248 GM12878 CHD2
249 GM12878 RFX5
250 GM12878 SRF
251 GM12878 NFE2
252 GM12878 ATF3
256 GM12878 NR2C2
260 GM12878 ZZZ3
269 GM12878 BCL3
270 GM12878 EP300
271 GM18526 NFKB1
272 GM12878 STAT3
273 GM12892 NFKB1
274 GM10847 NFKB1
275 GM18505 NFKB1
276 GM19099 NFKB1
277 GM19193 NFKB1
278 GM12878 NFKB1
279 GM12878 MEF2C
280 GM12878 MEF2A
281 GM12878 IRF4
282 GM12878 JUND
283 GM12878 BCL11A
284 GM12878 BATF
285 GM12891 SPI1
286 GM12878 SPI1
287 GM12878 EBF1
288 GM12878 EBF1
289 GM12878 PAX5
290 GM12891 NFKB1
291 GM12891 PAX5
292 GM12878 TCF12
293 GM18951 NFKB1
294 GM12878 PAX5
295 GM12878 POU2F2
296 GM12891 POU2F2
297 GM12878 YY1
298 GM12878 POLR2A
299 GM12892 POLR2A
300 GM12891 POLR2A
301 GM12891 POLR2A
302 GM12892 POLR2A
303 GM12878 POLR2A
362 GM12878 ZNF143
365 GM12878 RAD21
366 GM12878 RAD21
367 GM12878 SMC3
378 GM12878 CTCF
379 GM12872 CTCF
380 GM12864 CTCF
381 GM12873 CTCF
382 GM12875 CTCF
383 GM12874 CTCF
384 GM12865 CTCF
425 GM12878 CTCF
426 GM12878 CTCF
427 GM06990 CTCF
428 GM12878 CTCF

1 H1-hESC SUZ12
3 H1-hESC CTBP2
4 H1-hESC REST
12 H1-hESC SIN3A
13 H1-hESC SRF
14 H1-hESC SP1
15 H1-hESC JUND
16 H1-hESC USF2
17 H1-hESC RFX5
18 H1-hESC USF1
19 H1-hESC MAX
20 H1-hESC YY1
21 H1-hESC GABPA
46 H1-hESC ATF3

152 H1-hESC SIX5
160 H1-hESC POLR2A
161 H1-hESC POLR2A
162 H1-hESC TAF7
163 H1-hESC TBP
164 H1-hESC TAF1
165 H1-hESC NRF1
168 H1-hESC EGR1
439 H1-hESC CTCF
440 H1-hESC RAD21
441 H1-hESC RAD21
442 H1-hESC CTCF
445 H1-hESC RXRA
446 H1-hESC TCF12
447 H1-hESC NANOG
448 H1-hESC HDAC2
449 H1-hESC EP300
450 H1-hESC BCL11A
451 H1-hESC POU5F1
452 H1-hESC JUN
453 H1-hESC BCL3

8 HeLa-S3 REST
114 HeLa-S3 PRDM1
115 HeLa-S3 CEBPB
116 HeLa-S3 JUND
117 HeLa-S3 JUN
118 HeLa-S3 EP300
119 HeLa-S3 STAT3
120 HeLa-S3 FOS
124 HeLa-S3 SMARCC1
125 HeLa-S3 SMARCA4
126 HeLa-S3 SMARCC2
127 HeLa-S3 GTF3C2
128 HeLa-S3 POLR3A
129 HeLa-S3 TFAP2C
130 HeLa-S3 TFAP2A
131 HeLa-S3 STAT1
132 HeLa-S3 USF2
133 HeLa-S3 MAX
134 HeLa-S3 GTF2F1
135 HeLa-S3 MYC
136 HeLa-S3 BRCA1
137 HeLa-S3 TBP
138 HeLa-S3 MXI1
139 HeLa-S3 SMARCB1
158 HeLa-S3 POLR2A
166 HeLa-S3 E2F1
185 HeLa-S3 POLR2A
207 HeLa-S3 NRF1
224 HeLa-S3 IRF3
231 HeLa-S3 E2F6
232 HeLa-S3 E2F1
257 HeLa-S3 BRF1
258 HeLa-S3 BDP1
259 HeLa-S3 ZZZ3
261 HeLa-S3 BRF2
262 HeLa-S3 ZNF274
316 HeLa-S3 GABPA
317 HeLa-S3 E2F4
318 HeLa-S3 POLR2A
319 HeLa-S3 POLR2A
320 HeLa-S3 POLR2A
324 HeLa-S3 TAF1
325 HeLa-S3 ELK4
326 HeLa-S3 NR2C2
361 HeLa-S3 RFX5
363 HeLa-S3 SMC3
364 HeLa-S3 RAD21
410 HeLa-S3 CTCF
435 HeLa-S3 CTCF
436 HeLa-S3 CTCF

6 HepG2 REST
186 HepG2 ZBTB33
187 HepG2 ZBTB33
205 HepG2 GABPA
206 HepG2 NRF1
265 HepG2b ZNF274
304 HepG2 POLR2A
305 HepG2 POLR2A
306 HepG2 POLR2A
307 HepG2 POLR2A
308 HepG2 SREBF1
309 HepG2 TAF1
310 HepG2 CHD2
311 HepG2 SIN3A
312 HepG2 TBP
313 HepG2b NR2C2
314 HepG2 POLR2A
315 HepG2 NR3C1
327 HepG2 MYC
328 HepG2 RFX5
329 HepG2 ATF3
330 HepG2 ELF1
331 HepG2 SRF
332 HepG2 USF2
333 HepG2 USF1
334 HepG2 HSF1
335 HepG2 BHLHE40
336 HepG2 PPARGC1A
337 HepG2 ESRRA
338 HepG2 CEBPB
339 HepG2 CEBPB
340 HepG2 FOXA1
341 HepG2 FOXA1
342 HepG2 FOXA2
343 HepG2b TCF7L2
344 HepG2 EP300
345 HepG2 HNF4A
346 HepG2 HNF4G
347 HepG2 RXRA
348 HepG2 TCF12
349 HepG2 HNF4A
350 HepG2 HDAC2
351 HepG2 SP1
352 HepG2 JUND
353 HepG2 FOSL2
354 HepG2 JUND
355 HepG2 JUN
356 HepG2 MAFK
357 HepG2 MAFF
358 HepG2 MAFK
411 HepG2 CTCF
412 HepG2 RAD21
413 HepG2 RAD21
414 HepG2 CTCF
415 HepG2 CTCF
416 HepG2 CTCF
106 HUVEC JUN
107 HUVEC GATA2
108 HUVEC FOS
141 HUVEC MAX
156 HUVEC POLR2A
157 HUVEC POLR2A
323 HUVEC POLR2A
385 HUVEC CTCF
390 HUVEC CTCF
404 HUVEC CTCF
38 K562 BRF1
39 K562 POLR3G
40 K562 GTF3C2
41 K562 POLR3A
42 K562 BDP1
43 K562b ZNF263
48 K562 MYC
49 K562 MAX
50 K562 ELF1
51 K562 MAX
52 K562 YY1
57 K562 YY1
58 K562 MYC
59 K562 MYC
60 K562 MYC
61 K562 MYC
62 K562 MYC
63 K562 POLR2A
64 K562 STAT1
65 K562 REST
66 K562 USF1
67 K562 SPI1
68 K562 IRF1
69 K562 STAT1
70 K562 STAT2
71 K562 STAT1
72 K562 STAT2
73 K562 HDAC2
74 K562 STAT1
76 K562 SIRT6
77 K562 SMARCB1
78 K562 SMARCA4
79 K562 EP300
80 K562b GATA1
81 K562b GATA2
82 K562 GATA2
83 K562 GATA2
84 K562 TAL1
85 K562 MAFK
86 K562 NFE2
87 K562 JUN
88 K562 JUN
89 K562 JUN
90 K562 FOS
91 K562 FOSL1
92 K562 JUNB
93 K562 JUN
94 K562 JUND
95 K562 CEBPB

146 K562 FOS
147 K562 JUND
148 K562 SRF
149 K562 USF2
150 K562 NFYA
151 K562 NFYB
153 K562 SIX5
154 K562 SP2
169 K562 ZBTB7A
170 K562 EGR1
171 K562 E2F6
172 K562b E2F6
173 K562 HMGN3
174 K562 IRF1
175 K562 SP1
176 K562 CCNT2
177 K562 GABPA
178 K562 MXI1
179 K562 POLR2A
180 K562 POLR2A
181 K562 POLR2A
182 K562 POLR2A
183 K562 BCLAF1
184 K562 TAF7
189 K562b NR2C2
190 K562 ATF3
191 K562 GTF2F1
192 K562 RDBP
193 K562b YY1
208 K562 THAP1
210 K562 SIN3A
212 K562 GTF2B
213 K562 POLR2A
214 K562 POLR2A
215 K562 POLR2A
216 K562 POLR2A
217 K562 POLR2A
218 K562 TAF1
219 K562 TBP
220 K562 ETS1
221 K562 CHD2
222 K562b E2F4
223 K562 NRF1
254 K562b SETDB1
255 K562 ZBTB33
263 K562b ZNF274
266 K562 BRF2
267 K562 HDAC8
268 K562 BCL3
368 K562 RAD21
369 K562 SMC3
370 K562 RAD21
417 K562 CTCF
418 K562 CTCF
419 K562 CTCF
444 K562 CTCFL
455 K562b SETDB1
456 K562b TRIM28

2 NT2-D1 SUZ12
5 PANC-1 REST
9 PFSK-1 REST
10 U87 REST
11 HTB-11 REST
44 T-REx-HEK293 ZNF263
45 MCF-7 MYC
47 NB4 MAX
53 SK-N-SH_RA YY1
56 NB4 MYC
75 PBDE GATA1
96 SH-SY5Y GATA2
97 HEK293(b) TRIM28
98 U2OS TRIM28
99 ECC-1 FOXA1

100 T-47D EP300
101 ECC-1 ESR1
102 ECC-1 ESR1
103 ECC-1 NR3C1
104 T-47D ESR1
105 A549 NR3C1
109 SK-N-SH_RA EP300
110 MCF10A-Er-Src STAT3
111 MCF10A-Er-Src STAT3
112 MCF10A-Er-Src STAT3
113 MCF10A-Er-Src STAT3
121 A549 NR3C1
122 A549 NR3C1
123 A549 NR3C1
140 HCT-116 POLR2A
142 SK-N-SH_RA USF1
143 A549 USF1
144 A549 USF1
145 HCT-116 TCF7L2
155 ProgFib POLR2A
159 NHEK POLR2A
167 MCF-7 E2F1
194 NT2-D1 YY1
211 PBDE POLR2A
227 MCF-7 POLR2A
228 ECC-1 POLR2A
229 A549 POLR2A
230 A549 POLR2A
233 Gliobla POLR2A
234 HEK293(b) POLR2A
235 HCT-116 POLR2A
236 NB4 POLR2A
237 Raji POLR2A
253 MCF-7 MYC
264 NT2-D1 ZNF274
321 MCF10A-Er-Src POLR2A
322 MCF10A-Er-Src POLR2A
359 T-47D GATA3
360 T-47D FOXA1
371 T-47D CTCF
372 HA-sp CTCF
373 AG04450 CTCF
374 HCFaa CTCF
375 AoAF CTCF
376 HMEC CTCF
377 SK-N-SH_RA CTCF
386 Fibrobl CTCF
387 ProgFib CTCF
388 SK-N-SH_RA CTCF
389 SAEC CTCF
391 NHLF CTCF
392 BJ CTCF
393 AG04449 CTCF
394 AG09319 CTCF
395 AG10803 CTCF
396 HPF CTCF
397 HEEpiC CTCF
398 SK-N-SH_RA RAD21
399 HSMMtube CTCF
400 NHEK CTCF
401 NHDF-Ad CTCF
402 HSMM CTCF
403 HRPEpiC CTCF
405 HMEC CTCF
406 NH-A CTCF
407 AG09309 CTCF
408 A549 CTCF
409 A549 CTCF
420 HEK293 CTCF
421 WERI-Rb-1 CTCF
422 Gliobla CTCF
423 HRE CTCF
424 NHEK CTCF
429 Caco-2 CTCF
430 HBMEC CTCF
431 HCPEpiC CTCF
432 HPAF CTCF
433 HMF CTCF
434 Osteobl CTCF
437 MCF-7 CTCF
438 MCF-7 CTCF
443 MCF-7 CTCF
454 U2OS SETDB1

25
_A

rt

19
_H

4K
20

20
_R

ep
rD

21
_R

ep
r

22
_R

ep
rW

23
_L

ow

24
_Q

ui
es

18
_P

ol
2

7_
En

hW
F

8_
En

hW

9_
DN

as
eU

10
_D

N
as

eD

11
_F

ai
re

W

12
_C

tc
fO

13
_C

tc
f

14
_G

en
5'

15
_E

lo
n

16
_E

lo
nW

17
_G

en
3'

6_
En

hF

1_
Ts

s

2_
Ts

sF

3_
Pr

om
F

4_
Pr

om
P

5_
En

h

Supplementary Figure 11: Regulator Binding Enrichment Heat Map Ordered Based on Cell Type. The 
equivalent figure as Supplementary Figure 7, except the rows ordered based on cell type. The various GM 
lines are grouped together. The ordering of cell types is the same ordering used for the columns, with all 
experiments not corresponding to one of those cell types ordered last. For experiments in the same cell type 
they were ordered consistent with their order in Supplementary Figure 7.
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ID CE
LL

TF

1 H1-hESC SUZ12
2 NT2-D1 SUZ12
3 H1-hESC CTBP2
7 GM12878 REST
4 H1-hESC REST
8 HeLa-S3 REST
6 HepG2 REST
65 K562 REST
11 HTB-11 REST
5 PANC-1 REST
9 PFSK-1 REST
10 U87 REST

209 GM12878 SIN3A
12 H1-hESC SIN3A

311 HepG2 SIN3A
210 K562 SIN3A
28 GM12878 SRF

250 GM12878 SRF
13 H1-hESC SRF

331 HepG2 SRF
148 K562 SRF
29 GM12878 SP1
14 H1-hESC SP1

351 HepG2 SP1
175 K562 SP1
282 GM12878 JUND
15 H1-hESC JUND

116 HeLa-S3 JUND
352 HepG2 JUND
354 HepG2 JUND
94 K562 JUND

147 K562 JUND
30 GM12878 USF2
16 H1-hESC USF2

132 HeLa-S3 USF2
332 HepG2 USF2
149 K562 USF2
249 GM12878 RFX5
17 H1-hESC RFX5

361 HeLa-S3 RFX5
328 HepG2 RFX5
32 GM12878 USF1
18 H1-hESC USF1

333 HepG2 USF1
66 K562 USF1

143 A549 USF1
144 A549 USF1
142 SK-N-SH_RA USF1
27 GM12878 MAX
19 H1-hESC MAX

133 HeLa-S3 MAX
141 HUVEC MAX
49 K562 MAX
51 K562 MAX
47 NB4 MAX
22 GM12878 YY1

297 GM12878 YY1
54 GM12891 YY1
55 GM12892 YY1
20 H1-hESC YY1
52 K562 YY1
57 K562 YY1

193 K562b YY1
194 NT2-D1 YY1
53 SK-N-SH_RA YY1

202 GM12878 GABPA
21 H1-hESC GABPA

316 HeLa-S3 GABPA
205 HepG2 GABPA
177 K562 GABPA
23 GM12878 RXRA

445 H1-hESC RXRA
347 HepG2 RXRA
24 GM12878 WRNIP1
25 GM12878 BCLAF1

183 K562 BCLAF1
274 GM10847 NFKB1
278 GM12878 NFKB1
290 GM12891 NFKB1
273 GM12892 NFKB1
26 GM15510 NFKB1

275 GM18505 NFKB1
271 GM18526 NFKB1
293 GM18951 NFKB1
276 GM19099 NFKB1
277 GM19193 NFKB1
31 GM12878 PBX3
33 GM12878 ZEB1
34 GM12878 ELF1

330 HepG2 ELF1
50 K562 ELF1

289 GM12878 PAX5
294 GM12878 PAX5
291 GM12891 PAX5
35 GM12892 PAX5
36 GM12878 EGR1

168 H1-hESC EGR1
170 K562 EGR1
37 GM12878 POLR3G
39 K562 POLR3G

257 HeLa-S3 BRF1
38 K562 BRF1

127 HeLa-S3 GTF3C2
40 K562 GTF3C2

128 HeLa-S3 POLR3A
41 K562 POLR3A

258 HeLa-S3 BDP1
42 K562 BDP1
43 K562b ZNF263
44 T-REx-HEK293 ZNF263

135 HeLa-S3 MYC
327 HepG2 MYC
48 K562 MYC
58 K562 MYC
59 K562 MYC
60 K562 MYC
61 K562 MYC
62 K562 MYC
45 MCF-7 MYC

253 MCF-7 MYC
56 NB4 MYC

252 GM12878 ATF3
46 H1-hESC ATF3

329 HepG2 ATF3
190 K562 ATF3
201 GM10847 POLR2A
199 GM12878 POLR2A
200 GM12878 POLR2A
245 GM12878 POLR2A
298 GM12878 POLR2A
303 GM12878 POLR2A
246 GM12891 POLR2A
300 GM12891 POLR2A
301 GM12891 POLR2A
241 GM12892 POLR2A
299 GM12892 POLR2A
302 GM12892 POLR2A
239 GM15510 POLR2A
244 GM18505 POLR2A
238 GM18526 POLR2A
240 GM18951 POLR2A
242 GM19099 POLR2A
243 GM19193 POLR2A
160 H1-hESC POLR2A
161 H1-hESC POLR2A
158 HeLa-S3 POLR2A
185 HeLa-S3 POLR2A
318 HeLa-S3 POLR2A
319 HeLa-S3 POLR2A
320 HeLa-S3 POLR2A
304 HepG2 POLR2A
305 HepG2 POLR2A
306 HepG2 POLR2A
307 HepG2 POLR2A
314 HepG2 POLR2A
156 HUVEC POLR2A
157 HUVEC POLR2A
323 HUVEC POLR2A
63 K562 POLR2A

179 K562 POLR2A
180 K562 POLR2A
181 K562 POLR2A
182 K562 POLR2A
213 K562 POLR2A
214 K562 POLR2A
215 K562 POLR2A
216 K562 POLR2A
217 K562 POLR2A
229 A549 POLR2A
230 A549 POLR2A
228 ECC-1 POLR2A
233 Gliobla POLR2A
140 HCT-116 POLR2A
235 HCT-116 POLR2A
234 HEK293(b) POLR2A
321 MCF10A-Er-Src POLR2A
322 MCF10A-Er-Src POLR2A
227 MCF-7 POLR2A
236 NB4 POLR2A
159 NHEK POLR2A
211 PBDE POLR2A
155 ProgFib POLR2A
237 Raji POLR2A
131 HeLa-S3 STAT1
64 K562 STAT1
69 K562 STAT1
71 K562 STAT1
74 K562 STAT1

286 GM12878 SPI1
285 GM12891 SPI1
67 K562 SPI1
68 K562 IRF1

174 K562 IRF1
70 K562 STAT2
72 K562 STAT2

448 H1-hESC HDAC2
350 HepG2 HDAC2
73 K562 HDAC2
80 K562b GATA1
75 PBDE GATA1
76 K562 SIRT6

139 HeLa-S3 SMARCB1
77 K562 SMARCB1

125 HeLa-S3 SMARCA4
78 K562 SMARCA4

270 GM12878 EP300
449 H1-hESC EP300
118 HeLa-S3 EP300
344 HepG2 EP300
79 K562 EP300

109 SK-N-SH_RA EP300
100 T-47D EP300
107 HUVEC GATA2
82 K562 GATA2
83 K562 GATA2
81 K562b GATA2
96 SH-SY5Y GATA2
84 K562 TAL1

356 HepG2 MAFK
358 HepG2 MAFK
85 K562 MAFK

251 GM12878 NFE2
86 K562 NFE2

452 H1-hESC JUN
117 HeLa-S3 JUN
355 HepG2 JUN
106 HUVEC JUN
87 K562 JUN
88 K562 JUN
89 K562 JUN
93 K562 JUN

225 GM12878 FOS
120 HeLa-S3 FOS
108 HUVEC FOS
90 K562 FOS

146 K562 FOS
91 K562 FOSL1
92 K562 JUNB

115 HeLa-S3 CEBPB
338 HepG2 CEBPB
339 HepG2 CEBPB
95 K562 CEBPB

456 K562b TRIM28
97 HEK293(b) TRIM28
98 U2OS TRIM28

340 HepG2 FOXA1
341 HepG2 FOXA1
99 ECC-1 FOXA1

360 T-47D FOXA1
101 ECC-1 ESR1
102 ECC-1 ESR1
104 T-47D ESR1
315 HepG2 NR3C1
105 A549 NR3C1
121 A549 NR3C1
122 A549 NR3C1
123 A549 NR3C1
103 ECC-1 NR3C1
272 GM12878 STAT3
119 HeLa-S3 STAT3
110 MCF10A-Er-Src STAT3
111 MCF10A-Er-Src STAT3
112 MCF10A-Er-Src STAT3
113 MCF10A-Er-Src STAT3
114 HeLa-S3 PRDM1
124 HeLa-S3 SMARCC1
126 HeLa-S3 SMARCC2
129 HeLa-S3 TFAP2C
130 HeLa-S3 TFAP2A
134 HeLa-S3 GTF2F1
191 K562 GTF2F1
195 GM12878 BRCA1
136 HeLa-S3 BRCA1
247 GM12878 TBP
163 H1-hESC TBP
137 HeLa-S3 TBP
312 HepG2 TBP
219 K562 TBP
138 HeLa-S3 MXI1
178 K562 MXI1
343 HepG2b TCF7L2
145 HCT-116 TCF7L2
150 K562 NFYA
151 K562 NFYB
204 GM12878 SIX5
152 H1-hESC SIX5
153 K562 SIX5
154 K562 SP2
162 H1-hESC TAF7
184 K562 TAF7
197 GM12878 TAF1
198 GM12891 TAF1
196 GM12892 TAF1
164 H1-hESC TAF1
324 HeLa-S3 TAF1
309 HepG2 TAF1
218 K562 TAF1
226 GM12878 NRF1
165 H1-hESC NRF1
207 HeLa-S3 NRF1
206 HepG2 NRF1
223 K562 NRF1
166 HeLa-S3 E2F1
232 HeLa-S3 E2F1
167 MCF-7 E2F1
169 K562 ZBTB7A
231 HeLa-S3 E2F6
171 K562 E2F6
172 K562b E2F6
173 K562 HMGN3
176 K562 CCNT2
188 GM12878 ZBTB33
186 HepG2 ZBTB33
187 HepG2 ZBTB33
255 K562 ZBTB33
256 GM12878 NR2C2
326 HeLa-S3 NR2C2
313 HepG2b NR2C2
189 K562b NR2C2
192 K562 RDBP
203 GM12878 ETS1
220 K562 ETS1
208 K562 THAP1
212 K562 GTF2B
248 GM12878 CHD2
310 HepG2 CHD2
221 K562 CHD2
317 HeLa-S3 E2F4
222 K562b E2F4
224 HeLa-S3 IRF3
254 K562b SETDB1
455 K562b SETDB1
454 U2OS SETDB1
260 GM12878 ZZZ3
259 HeLa-S3 ZZZ3
261 HeLa-S3 BRF2
266 K562 BRF2
262 HeLa-S3 ZNF274
265 HepG2b ZNF274
263 K562b ZNF274
264 NT2-D1 ZNF274
267 K562 HDAC8
269 GM12878 BCL3
453 H1-hESC BCL3
268 K562 BCL3
279 GM12878 MEF2C
280 GM12878 MEF2A
281 GM12878 IRF4
283 GM12878 BCL11A
450 H1-hESC BCL11A
284 GM12878 BATF
287 GM12878 EBF1
288 GM12878 EBF1
292 GM12878 TCF12
446 H1-hESC TCF12
348 HepG2 TCF12
295 GM12878 POU2F2
296 GM12891 POU2F2
308 HepG2 SREBF1
325 HeLa-S3 ELK4
334 HepG2 HSF1
335 HepG2 BHLHE40
336 HepG2 PPARGC1A
337 HepG2 ESRRA
342 HepG2 FOXA2
345 HepG2 HNF4A
349 HepG2 HNF4A
346 HepG2 HNF4G
353 HepG2 FOSL2
357 HepG2 MAFF
359 T-47D GATA3
362 GM12878 ZNF143
367 GM12878 SMC3
363 HeLa-S3 SMC3
369 K562 SMC3
365 GM12878 RAD21
366 GM12878 RAD21
440 H1-hESC RAD21
441 H1-hESC RAD21
364 HeLa-S3 RAD21
412 HepG2 RAD21
413 HepG2 RAD21
368 K562 RAD21
370 K562 RAD21
398 SK-N-SH_RA RAD21
427 GM06990 CTCF
380 GM12864 CTCF
384 GM12865 CTCF
379 GM12872 CTCF
381 GM12873 CTCF
383 GM12874 CTCF
382 GM12875 CTCF
378 GM12878 CTCF
425 GM12878 CTCF
426 GM12878 CTCF
428 GM12878 CTCF
439 H1-hESC CTCF
442 H1-hESC CTCF
410 HeLa-S3 CTCF
435 HeLa-S3 CTCF
436 HeLa-S3 CTCF
411 HepG2 CTCF
414 HepG2 CTCF
415 HepG2 CTCF
416 HepG2 CTCF
385 HUVEC CTCF
390 HUVEC CTCF
404 HUVEC CTCF
417 K562 CTCF
418 K562 CTCF
419 K562 CTCF
408 A549 CTCF
409 A549 CTCF
393 AG04449 CTCF
373 AG04450 CTCF
407 AG09309 CTCF
394 AG09319 CTCF
395 AG10803 CTCF
375 AoAF CTCF
392 BJ CTCF
429 Caco-2 CTCF
386 Fibrobl CTCF
422 Gliobla CTCF
372 HA-sp CTCF
430 HBMEC CTCF
374 HCFaa CTCF
431 HCPEpiC CTCF
397 HEEpiC CTCF
420 HEK293 CTCF
376 HMEC CTCF
405 HMEC CTCF
433 HMF CTCF
432 HPAF CTCF
396 HPF CTCF
423 HRE CTCF
403 HRPEpiC CTCF
402 HSMM CTCF
399 HSMMtube CTCF
437 MCF-7 CTCF
438 MCF-7 CTCF
443 MCF-7 CTCF
406 NH-A CTCF
401 NHDF-Ad CTCF
400 NHEK CTCF
424 NHEK CTCF
391 NHLF CTCF
434 Osteobl CTCF
387 ProgFib CTCF
389 SAEC CTCF
377 SK-N-SH_RA CTCF
388 SK-N-SH_RA CTCF
371 T-47D CTCF
421 WERI-Rb-1 CTCF
444 K562 CTCFL
447 H1-hESC NANOG
451 H1-hESC POU5F1
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Supplementary Figure 12: Regulator Binding Enrichment Heat Map Ordered Based on Regulator. The equivalent figure as 
Supplementary Figure 7 from the main text, except the rows are ordered based on the regulator. The regulators are ordered 
based on their first appearance in the ordering of Supplementary Figure 7. Experiments for the same regulator are ordered based 
on cell type using the same cell type ordering as the columns treating the various GM lines the same, and then placing experiments 
on all other cell types last and lexicographically ordered. Experiments on the same regulator and cell type were ordered 
consistently with Supplementary Figure 7.  



tnemhcirnE etatS fitoMogoL fitoMFTfitoM Relative Motif State Enrichment in Peaks for at least one
experiment

AP-1 FOSL2,FOSL1,JUN,JUND,JUNB,FOS

Gm12878 (1,5,7,8,9,10,14)
K562 (1,5,6,7,8,9,10,20)
Hepg2 (1,4,5,6,8,9,10,20)
Huvec (1,5,6,7,8,9,10,14,25)
H1hesc (5,7,8,9)
Helas3
(1,4,5,6,7,8,9,10,12,14,25)

K562 (4,5,7,8,9,10,14,20,24)
Hepg2 (3,4,7,9,10,14,15,20,21,22,23,24)
Huvec (1,7,8,9,10,12,14,15,16,23,24)
H1hesc (7,8,9,24)
Helas3 (1,3,10,12,14,19,20,22,23,24)

AP-2 TFAP2A,TFAP2C Helas3 (1,4,5,8,9,25) Helas3 (7,8,9,12,19)

ATF3 ATF3

Gm12878 (1,4,5,8,9,10,20)
K562 (1,3,4,5,7,8,9,10,20)
Hepg2 (1,4,5,9,10,12)
H1hesc (1,4,5,8,9,10,25)

Gm12878 (1)
K562 (1)
Hepg2 (1)
H1hesc (1)

BHLHE40 BHLHE40 Hepg2 (1,17) Hepg2 (1)

BRCA1 BRCA1

CEBPB CEBPB
K562 (8,24)
Hepg2 (1,4,5,7,8,10,24)
Helas3 (1,4,5,7,8,9,12)

K562 (10,21,22,24)
Hepg2 (10,20,21,22,24)
Helas3 (10,18,19,21,22,23,24)

CTCF CTCF

Gm12878 (1,4,5,8,12,13,20,25)
K562 (1,4,5,8,12,13,25)
Hepg2 (1,4,5,8,12,13,25)
Huvec (1,4,5,8,12,13,20,25)
H1hesc (1,4,5,8,12,13,25)
Helas3 (1,4,5,8,12,13,25)

Gm12878 (8,12,13,15,24,25)
K562 (5,12,13,15,24)
Hepg2 (8,12,13,15,19,24,25)
Huvec (5,8,9,12,13,24,25)
H1hesc (12,13,25)
Helas3 (8,12,13,15,24,25)

E2F E2F4,E2F6,E2F1 K562 (1,12,13)
Helas3 (1,12,13)

K562 (6,7,12)
Helas3 (8)

EBF EBF1 Gm12878 (5,8,9,24) Gm12878 (2,3,6,7,9,13,14,15,16,20,21,22,23,24)

ELF1 ELF1

Gm12878
(1,4,5,6,7,8,9,10,12,14)
K562 (1,5,6,7,8,9,14)
Hepg2 (1,2,3,5,10)

Gm12878 (5,8)
K562 (5,6,7,8,9)

ERalpha-a ESRRA,ESR1 Hepg2 (1,4,5,7,8,9,10,14,17,20)

Egr-1 EGR1 Gm12878 (1,5,8,9)
K562 (1,5,7,8,9)

Gm12878 (2,3,5,6,7,8,9,12,14,23,24)
K562
(2,3,5,6,7,8,9,10,12,13,14,15,16,17,18,19,20,21,22,23,24)

Ets ETS1,ELK4,GABPA

Gm12878 (1,5,6,7,8,9)
K562 (1,3,5,9)
Hepg2 (1,3)
H1hesc (1,5)
Helas3 (1,5,6)

Gm12878 (1)
K562 (1,3)
H1hesc (1)

Foxa FOXA1,FOXA2 Hepg2 (1,3,4,5,6,7,8,9,10,14,20) Hepg2 (1,4,8,10,14,18,20,21,24)

GATA GATA3,GATA2,GATA1 K562 (1,4,5,7,8,9,14,20,25)
Huvec (5,7,8,9,10)

K562 (1,4)
Huvec (10)

GR NR3C1

HNF4 HNF4G,HNF4A Hepg2
(1,2,3,4,5,6,7,8,9,10,14,17,18,20) Hepg2 (2,4,12,14)

Hsf HSF1 Hepg2
(1,4,10,14,15,16,17,20,21,22)

Irf IRF4,IRF3,IRF1
Gm12878 (1,3,4,5,7,8,9,14)
K562 (1,3,4)
Helas3 (1,3)

K562 (4)

Maf MAFK,MAFF K562 (1,5,6,7,8,9,10,20)
Hepg2 (1,4,5,6,8,9,10,20)

K562 (24)
Hepg2 (1,4,9,10,24)

Supplementary Figure 13: Motif Table. The first column gives the motif name. The second column gives the transcription factors associated 
with the motif. The third column displays the motif logo. The fourth column shows the cell type and state combinations for which there was a 
significant enrichment of the motif, and at least one of the factors associated with the motif was profiled in that cell type. The last column 
indicates the cell type and state combinations for which there was at least one factor profiled for which there was a significant relative enrich-
ment for motifs in the peaks in at least one experiment.



Mef2 MEF2A,MEF2C Gm12878
(1,2,3,4,5,6,7,8,9,10,14,20,22,23) Gm12878 (1,4,14)

Mxi1 MXI1 K562 (1,14,17)
Helas3 (1,18)

Myc MAX,MYC,USF2,USF1

Gm12878 (1,4,5,17)
K562 (1,4,8,25)
Hepg2 (1,4,8,17)
Huvec (1,10,11)
H1hesc (1,5,10)
Helas3 (1,10)

Gm12878 (1,3,6,7,11,20,21,22,23,24)
K562 (1,2,6,7,8,9,11,13,14,20,21,22,23,24)
Hepg2 (2,3,13,19,21,22,23,24)
Huvec (11)
H1hesc (1,24)
Helas3 (1,19,22,23)

NF-E2 NFE2 Gm12878 (1,5,7,8,9,10,14)
K562 (1,5,6,7,8,9,10,14) K562 (24)

NF-Y NFYA,NFYB K562 (1,4,8,9,10) K562 (1,4)

NF-kappaB NFKB1 Gm12878 (1,2,4,5,6,7,8,9,10,20) Gm12878 (6,7,9,14,24)

NRSF REST

Gm12878 (4,9,10,20)
K562 (1,4,9,10,20)
Hepg2 (1,4,9,10)
H1hesc (1,4,9,12)
Helas3 (9,10)

Gm12878 (9,24)
K562 (9,10,11,12,17,19,20,22,23,24)
Hepg2 (9,19,23,24)
H1hesc (9,24)
Helas3 (9,10,23,24)

Nanog NANOG H1hesc (23,24)

Nrf1 NRF1

Gm12878 (1,4)
K562 (1,4)
Hepg2 (1)
H1hesc (1,4)
Helas3 (1)

Gm12878 (5)
K562 (5,8)
H1hesc (3,5,8,9,12,20)

PRDM1 PRDM1 Helas3 (1,3,4,5,9,10,12) Helas3 (3,23)

Pax-5 PAX5 Gm12878 (8,9) Gm12878 (7,9,22,23,24)

Pbx3 PBX3 Gm12878 (22)

Pou2f2 POU2F2 Gm12878 (1,4,5,7,8,9,20,24) Gm12878 (4,7,8,13,22,23)

Pou5f1 POU5F1 H1hesc (1,3,4,5,6,7,8,9,14) H1hesc (1,4,5,8)

RFX5 RFX5

Gm12878 (1,4,8,9,10,20)
Hepg2 (1,4,5,8,9,10,20)
H1hesc (1,4,5,6,8,9,10)
Helas3 (1,4,9,10)

Gm12878 (4,8)
Hepg2 (10)
H1hesc (5)
Helas3 (1,9,10,19,23)

RXRA PPARGC1A,RXRA
Gm12878 (1,9,17,18,23)
Hepg2 (1,3,4,5,7,8,9,10,14)
H1hesc (1,4,10)

H1hesc (1)

SIX5 SIX5
Gm12878 (10,17)
K562 (21,22)
H1hesc (8,10,13)

SP1 SP1

Gm12878 (1,4,17)
K562 (1,4)
Hepg2 (1,4)
H1hesc (1,4)

Gm12878 (4)
K562 (4)
Hepg2 (1,12)
H1hesc (4,12)

SREBP SREBF1 Hepg2 (1,4)

SRF SRF

Gm12878 (1,5,16)
K562 (1,16)
Hepg2 (1,9,16,23)
H1hesc (1,5,8,16,23)

Gm12878 (2,6,7,21,22,23,24)
K562 (7,8,9,20)
Hepg2 (4,7,9,10,20,22,24)
H1hesc (8)

STAT STAT1,STAT2,STAT3
Gm12878
(1,2,4,5,10,12,18,20,21,22)
K562 (1,2,3,4,5,7,8,10,20,21)

K562 (1,4,20)
Helas3 (1,23)



Helas3 (1,2,4,5,10,18,20,21)

TAL1 TAL1 K562 (12,13)

TATA TAF1,TAF7,GTF2F1,GTF2B,TBP

Gm12878 (1,4,15,16)
K562 (1,11,15,16,20,22)
Hepg2 (1,4,10,15,16,23)
H1hesc (1,4)
Helas3 (1,15,16,17)

K562 (1,4)
Hepg2 (4)
H1hesc (1,4)
Helas3 (1)

TCF12 TCF12
Gm12878 (24)
Hepg2 (24)
H1hesc (24)

Gm12878 (7,23,24)

TCF4 TCF7L2 Hepg2 (1,4,5,6,7,8,9,10,14,20) Hepg2 (4,10,14,20,24)

YY1 YY1
Gm12878 (1,12,24)
K562 (1,24)
H1hesc (1,24)

Gm12878 (1,2,3,7,15,23,24)
K562 (1,2,22,23)
H1hesc (1,10,23,24)

ZBTB33 ZBTB33 K562 (20,21)
Hepg2 (4,10,20,21)

ZBTB7A ZBTB7A K562 (5,7,19,22,23,24) K562 (2,5,6,8,14)

ZEB1 ZEB1 Gm12878 (1,4,5,6,8,15)

Znf143 ZNF143 Gm12878 (1) Gm12878 (1)

p300 EP300

Gm12878 (5)
K562 (5)
Hepg2 (21)
Helas3 (5,9)

Helas3 (5)
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Supplementary Figure 14: Distribution of Transcription Factor Binding Enrichments in each Chromatin State. For the 79 
transcription factors with a sequence motif considered in Figure 3, the chart shows the distribution of their median fold enrich-
ments in each chromatin state.
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Supplementary Figure 15: Motif enrichments variation across chromatin states. a. Aggregate regulatory motif enrichments in each chro-
matin state mirror overall density of TF binding. b. Aggregate motif enrichments in TF binding peak calls lying within each chromatin state 
relative to the baseline motif enrichment in peak calls. Enriched bars are of states in which peaks are most likely to contain motif bases, while 
depleted bars are for chromatin states in which peaks are least likely to contain motif bases, suggesting non-specific binding in permissive 
chromatin states. Motifs for CTCF were excluded from this analysis.
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Supplementary Figure 16: Regulatory motif enrichments in each cluster match chromatin state 

preferences. Each entry indicates the average enrichment in each chromatin state (column) for the 
known regulatory motifs and cell types of corresponding regulators in a given cluster (row).
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2_TssF 11.3 12.2 16.3 9.6 11.8
3_PromF 0.7 2.0 1.9 1.2 0.7
4_PromP 14.1 27.8 14.3 16.4 9.2
5_Enh 49.0 53.3 47.1 43.8 41.8
6_EnhF 5.6 6.9 6.7 4.9 4.4
7_EnhWF 0.7 0.9 1.8 1.3 0.6
8_EnhW 17.7 19.8 16.9 14.6 10.1
9_DNaseU 2.7 2.1 2.1 1.2 0.7
10_DNaseD 0.6 0.3 0.7 0.7 0.5
11_FaireW 0.8 0.9 2.4 4.5 7.8
12_CtcfO 34.1 35.4 18.5 19.4 14.9
13_Ctcf 0.9 2.5 1.1 0.8 0.4
14_Gen5' 3.2 3.3 10.9 7.4 3.9
15_Elon 0.1 0.0 1.4 0.3 0.3
16_ElonW 0.0 0.0 0.1 0.0 0.0
17_Gen3' 0.3 0.3 3.5 2.7 1.1
18_Pol2 0.2 0.3 0.6 0.9 0.3
19_H4K20 0.2 0.1 0.8 0.4 0.4
20_ReprD 1.5 2.9 3.9 3.4 1.5
21_Repr 0.0 0.1 0.4 0.4 0.1
22_ReprW 0.0 0.0 0.0 0.0 0.0
23_Low 0.0 0.0 0.1 0.1 0.0
24_Quies 0.0 0.0 0.0 0.0 0.0
25_Art 46.6 48.9 53.3 56.4 76.7
Genome % 0.85 0.87 0.84 0.86 0.88

Supplementary Figure 17: HOT Region State Enrichments. The table gives the fold enrichment 
for HOT regions from (Yip et al, 2012) in each chromatin state.
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Supplementary Figure 18: Differential Motif Usage within HOT Regions Based on Chromatin State. The chart shows the number of 
regulators for which the peaks in HOT regions were significantly more likely if they were in States 1_Tss, 5_Enh, and 25_Art or if they were 
in one of the other 22 states at a p<0.01. If there were multiple experiments for the same regulator, they were weighted inversely propor-
tional to the number of experiments.
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ATF3 Gm12878 Shared 105.7 0.1 0.1 22.7 4.5 0.1 0.0 3.4 7.6 3.8 0.0 25.5 0.2 0.2 0.0 0.0 0.2 0.2 0.0 0.9 0.0 0.0 0.0 0.0 22.8 0.0062
ATF3 H1hesc Shared 147.6 0.8 0.0 17.0 15.3 0.2 0.2 6.9 2.4 0.6 0.1 16.7 0.4 0.5 0.0 0.0 0.0 0.3 0.0 0.7 0.1 0.1 0.0 0.0 9.4 0.0119
ATF3 Hepg2 Shared 106.6 0.0 0.3 16.7 7.7 0.3 0.1 4.0 0.7 0.7 0.2 14.1 0.2 0.0 0.0 0.0 0.1 0.0 0.1 0.3 0.0 0.0 0.0 0.0 17.7 0.0107
ATF3 K562 Shared 146.6 0.2 0.5 11.2 7.5 0.3 0.0 3.5 0.3 0.0 0.3 3.4 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.4 0.0 0.0 0.0 0.0 5.2 0.0064
ATF3 Gm12878 Unique 67.2 1.0 0.2 20.5 21.7 0.3 0.7 10.8 2.7 1.0 0.0 41.8 1.4 1.1 0.1 0.1 0.7 0.8 0.0 5.9 0.4 0.4 0.2 0.1 37.8 0.0019
ATF3 H1hesc Unique 66.0 1.7 0.9 15.8 49.9 3.9 0.9 18.0 5.6 1.5 0.6 45.8 2.6 2.6 0.1 0.0 0.2 0.6 0.2 1.5 0.1 0.4 0.1 0.0 11.1 0.0148
ATF3 Hepg2 Unique 67.2 2.0 0.5 14.8 81.4 1.9 0.4 20.5 12.5 0.6 0.0 7.7 0.0 1.4 0.0 0.0 0.1 0.0 0.2 0.4 0.0 0.0 0.0 0.0 20.4 0.0070
ATF3 K562 Unique 91.3 0.4 0.2 15.7 17.0 0.5 0.0 7.0 3.4 0.0 2.9 3.0 0.6 0.3 0.0 0.0 0.0 0.1 0.0 1.9 0.2 0.2 0.2 0.0 83.4 0.0026
ATF3 Gm12878 Excluded 53.0 1.1 0.9 25.6 6.3 0.6 0.9 7.1 9.4 10.0 0.4 39.8 5.3 1.4 0.4 0.2 1.2 1.9 0.5 7.1 1.2 0.4 0.5 0.1 23.3 0.0314
ATF3 H1hesc Excluded 75.7 2.5 0.6 12.9 15.2 1.9 1.4 9.7 7.7 2.6 1.8 11.9 1.6 2.3 0.4 0.3 0.6 0.7 1.0 3.0 2.4 0.7 0.4 0.1 43.2 0.0127
ATF3 Hepg2 Excluded 48.5 0.9 1.7 18.0 6.1 0.5 0.6 8.9 5.7 7.5 0.6 48.8 6.8 1.1 0.3 0.1 1.3 1.7 0.3 3.3 0.4 0.4 0.2 0.1 25.7 0.0218
ATF3 K562 Excluded 64.6 1.4 2.9 28.2 14.4 1.4 1.4 10.8 5.9 3.1 0.7 37.6 4.3 1.4 0.3 0.1 0.4 0.7 0.4 2.1 0.5 0.3 0.3 0.1 8.7 0.0305
BCL11A Gm12878 Shared 57.1 0.0 0.0 17.3 49.2 0.0 0.0 27.1 61.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.9 0.0002
BCL11A H1hesc Shared 84.0 0.0 4.0 4.7 184.3 28.1 0.0 23.5 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 0.0 0.0 0.0 0.0 70.7 0.0002
BCL11A Gm12878 Unique 29.1 1.9 0.6 7.4 84.4 4.7 0.9 50.0 32.9 1.5 0.2 2.9 0.2 1.7 0.0 0.0 0.1 0.1 0.0 0.7 0.0 0.0 0.0 0.0 4.8 0.0927
BCL11A H1hesc Unique 18.6 5.0 12.5 12.8 194.7 11.1 0.7 42.9 10.3 0.2 0.2 4.1 0.1 0.8 0.0 0.0 0.0 0.2 0.0 11.7 0.3 0.1 0.0 0.0 3.3 0.0099
BCL11A Gm12878 Excluded 2.4 1.5 1.5 3.4 2.7 1.6 1.9 5.0 2.3 0.9 0.6 2.5 2.6 1.5 0.9 0.4 0.6 1.0 1.0 2.4 2.3 1.2 1.1 0.8 0.2 0.0099
BCL11A H1hesc Excluded 6.6 2.6 2.0 3.0 8.9 4.2 3.2 5.4 4.9 1.8 2.1 2.5 1.5 3.5 1.1 0.8 1.1 1.1 2.1 1.3 1.2 0.9 1.1 0.5 4.2 0.0927
BCL3 Gm12878 Shared 100.8 1.3 0.3 11.8 15.2 0.0 0.0 6.0 7.5 0.0 0.0 3.6 0.0 2.1 0.0 0.0 1.8 2.0 0.0 0.0 0.0 0.0 0.0 0.0 59.8 0.0013
BCL3 H1hesc Shared 133.4 3.1 0.0 5.4 53.9 2.4 0.0 4.1 1.0 0.0 0.0 5.8 0.0 12.7 0.0 0.0 7.7 3.0 0.0 0.0 0.0 0.0 0.0 0.0 58.3 0.0012
BCL3 K562 Shared 101.8 4.9 0.0 2.4 20.4 1.9 0.0 1.9 6.3 0.0 0.9 4.3 0.0 4.9 0.0 0.0 3.9 5.8 0.0 0.0 0.0 0.0 0.0 0.0 20.9 0.0012
BCL3 Gm12878 Unique 27.6 2.1 0.7 5.5 42.1 1.4 1.0 14.1 7.7 3.7 0.5 3.8 0.6 3.6 0.6 0.2 4.3 6.3 1.7 2.4 1.2 0.7 0.7 0.2 13.9 0.0439
BCL3 H1hesc Unique 40.8 9.4 1.7 10.3 58.1 2.1 0.3 11.4 8.5 1.2 0.6 14.3 0.6 13.2 0.1 0.1 8.4 8.2 0.8 4.5 0.1 0.1 0.1 0.0 21.3 0.0143
BCL3 K562 Unique 41.9 8.2 0.3 3.3 38.7 0.6 0.0 7.2 0.5 0.0 0.0 2.3 0.0 9.8 0.1 0.1 13.0 11.0 0.0 0.3 0.0 0.0 0.0 0.0 28.6 0.0069
BCL3 Gm12878 Excluded 23.6 5.0 0.9 10.5 5.3 0.9 0.6 3.3 6.9 16.7 0.7 12.3 1.7 5.9 0.6 0.6 10.5 13.0 0.8 7.4 1.0 0.5 0.5 0.3 23.8 0.0216
BCL3 H1hesc Excluded 20.6 3.3 1.5 4.1 10.6 5.0 3.0 6.4 3.5 4.5 7.5 4.2 1.8 8.7 1.5 0.5 5.1 2.1 2.5 2.7 1.4 1.1 0.8 0.2 19.1 0.0513
BCL3 K562 Excluded 18.9 2.6 2.0 6.4 9.0 2.8 2.1 6.7 6.0 4.8 3.1 6.0 1.2 4.4 1.0 0.4 3.0 4.6 2.7 5.5 2.3 0.8 0.7 0.3 7.7 0.0587
BCLAF1 Gm12878 Shared 118.5 0.9 0.0 7.9 6.1 0.0 0.0 3.1 0.2 0.0 0.0 7.3 0.0 0.3 0.0 0.0 0.0 0.4 0.0 0.6 0.0 0.0 0.0 0.0 5.4 0.0043
BCLAF1 K562 Shared 149.3 1.7 0.0 6.9 8.5 0.4 0.0 1.2 0.3 0.0 0.0 2.1 0.0 0.1 0.0 0.0 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0 3.5 0.0043
BCLAF1 Gm12878 Unique 78.4 0.9 0.1 15.4 48.4 0.2 0.0 13.1 0.6 0.5 0.0 28.1 0.0 0.7 0.0 0.0 0.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 31.3 0.0230
BCLAF1 K562 Unique 98.9 10.8 0.2 7.6 38.3 0.4 0.1 3.3 2.0 0.1 0.0 2.5 0.1 2.4 0.0 0.0 1.4 3.5 0.0 0.2 0.0 0.0 0.0 0.0 9.5 0.0138
BCLAF1 Gm12878 Excluded 67.6 7.7 1.8 13.3 7.2 1.2 0.8 4.6 3.9 2.2 1.0 7.1 1.0 2.5 0.3 0.1 3.2 4.7 0.7 2.3 0.7 0.3 0.3 0.1 14.9 0.0138
BCLAF1 K562 Excluded 70.8 2.2 2.3 18.9 16.1 1.4 1.3 9.0 5.9 1.7 0.2 29.2 2.0 1.8 0.5 0.2 0.6 0.9 1.0 1.8 0.5 0.3 0.3 0.1 11.9 0.0230
BDP1 Helas3 Shared 97.4 3.2 6.0 77.8 1.2 0.0 0.7 2.4 7.2 1.0 0.0 7.6 0.3 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.1 0.0 5.9 0.0018
BDP1 K562 Shared 134.9 4.3 1.9 18.1 9.9 0.2 0.0 3.9 10.1 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.4 0.0 0.0 0.0 0.0 2.1 0.0018
BDP1 Helas3 Unique 25.2 3.2 2.5 51.4 65.3 5.1 1.1 19.8 14.8 0.0 1.5 15.9 0.6 3.9 0.0 0.0 0.7 0.1 0.2 0.0 0.0 0.1 0.1 0.0 175.2 0.0015
BDP1 K562 Unique 63.7 4.1 6.1 48.6 22.5 0.0 0.8 10.5 14.6 0.0 10.4 5.5 1.3 0.2 0.0 0.0 1.2 0.1 2.7 2.1 0.3 0.1 0.1 0.0 54.3 0.0014
BDP1 Helas3 Excluded 26.8 6.9 8.7 16.9 6.9 0.0 0.3 2.9 5.4 2.5 0.5 1.5 4.6 2.9 0.3 0.3 1.6 3.5 1.2 4.7 0.3 0.8 0.8 0.2 24.9 0.0014
BDP1 K562 Excluded 24.0 4.7 3.8 13.8 12.7 3.4 2.1 7.8 17.7 1.2 2.0 11.3 2.5 1.0 0.9 0.0 1.7 2.3 1.9 1.2 1.3 0.4 0.5 0.3 55.1 0.0015
BRCA1 Gm12878 Shared 128.6 0.0 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0022
BRCA1 Helas3 Shared 135.6 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0022
BRCA1 Gm12878 Unique 117.7 0.0 0.0 11.4 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 118.0 0.0003
BRCA1 Helas3 Unique 81.1 1.2 0.1 13.0 61.7 1.5 0.1 13.8 1.6 0.1 0.0 8.6 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.3 0.0404
BRCA1 Gm12878 Excluded 61.8 1.3 0.7 17.2 5.6 1.0 1.3 6.1 8.5 2.7 0.5 16.3 1.6 1.2 0.3 0.2 0.6 0.7 0.6 3.0 0.8 0.6 0.5 0.2 6.5 0.0404
BRCA1 Helas3 Excluded 88.7 0.0 5.2 23.6 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 3.6 2.1 0.0 0.0 0.0 0.0 0.3 0.2 63.3 0.0003
BRF1 Helas3 Shared 110.0 2.4 5.7 106.9 0.0 0.0 0.0 3.9 0.7 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0007
BRF1 K562 Shared 157.0 2.2 0.0 4.9 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0007
BRF1 Helas3 Unique 60.1 5.0 3.7 84.1 0.0 2.6 0.1 3.1 0.8 0.0 3.6 0.4 0.0 0.0 1.8 0.0 0.1 0.0 0.5 0.0 1.3 0.0 0.2 0.0 261.4 0.0004
BRF1 K562 Unique 144.6 2.4 2.8 25.2 2.3 0.0 0.0 1.7 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.9 0.0008
BRF1 Helas3 Excluded 90.0 2.1 10.2 68.1 0.0 0.0 0.0 1.2 8.5 0.7 0.0 2.3 1.1 0.0 0.0 0.0 0.0 1.9 0.3 3.7 0.0 0.0 0.2 0.1 0.0 0.0008
BRF1 K562 Excluded 65.1 5.5 0.0 28.5 10.7 0.5 0.8 0.0 18.5 0.0 5.4 3.3 1.1 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.3 0.4 0.4 0.2 69.3 0.0004
BRF2 Helas3 Shared 88.4 42.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 239.6 0.0001
BRF2 K562 Shared 137.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 72.4 0.0001
BRF2 Helas3 Unique 43.3 8.9 0.0 5.7 6.3 0.0 0.0 0.0 0.0 0.0 3.4 10.8 3.4 0.0 1.9 0.3 0.0 1.3 0.0 16.6 0.0 0.0 0.0 0.0 587.7 0.0002
BRF2 K562 Unique 11.6 8.1 3.9 4.6 20.9 5.8 1.7 7.0 2.1 1.3 25.9 5.7 1.6 4.5 2.5 0.8 2.0 0.9 1.1 0.9 0.5 0.3 0.6 0.1 80.0 0.0063
BRF2 Helas3 Excluded 8.3 8.5 4.7 1.9 5.5 3.2 2.0 3.4 2.4 0.5 0.9 3.7 2.6 3.5 2.4 0.8 1.7 1.1 1.6 0.0 0.9 0.6 0.9 0.4 66.8 0.0063
BRF2 K562 Excluded 33.7 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.2 0.0 0.0 0.0 0.0 5.6 0.0 0.0 0.4 0.2 0.3 0.1 227.0 0.0002
CEBPB Helas3 Shared 27.4 5.3 3.1 11.5 35.4 4.7 3.9 23.8 14.6 1.7 0.5 15.8 1.8 4.4 0.7 0.4 1.3 1.2 0.6 1.0 0.3 0.3 0.3 0.1 6.5 0.1222
CEBPB Hepg2 Shared 22.1 4.3 2.8 8.1 26.0 3.3 3.3 18.8 12.8 3.6 0.9 12.1 2.1 3.9 0.8 0.6 1.2 0.9 1.2 2.0 0.6 0.6 0.7 0.3 9.5 0.1280
CEBPB K562 Shared 23.3 6.1 3.5 6.4 18.2 4.8 2.5 9.6 7.9 1.1 1.7 15.7 2.5 2.8 1.1 0.8 1.2 1.1 1.6 1.8 0.9 0.8 0.9 0.2 4.4 0.1259
CEBPB Helas3 Unique 20.3 3.5 2.2 11.2 60.1 7.3 4.9 43.2 22.8 0.8 0.3 11.3 0.9 3.1 0.3 0.2 0.4 0.4 0.2 0.6 0.1 0.1 0.2 0.1 6.3 0.2112
CEBPB Hepg2 Unique 15.6 2.5 3.0 8.0 50.5 4.7 3.7 28.6 16.8 2.8 2.0 3.4 0.9 4.4 0.5 0.4 0.9 0.5 0.9 1.9 0.7 0.6 0.5 0.3 9.5 0.1241
CEBPB K562 Unique 13.0 6.9 4.1 4.4 31.0 8.0 3.7 13.2 11.2 1.0 2.1 7.2 2.1 3.6 0.9 0.9 1.1 1.4 1.3 1.6 0.7 0.6 1.0 0.2 8.5 0.1225
CEBPB Helas3 Excluded 5.1 3.6 3.0 4.0 3.7 2.1 2.3 4.0 5.4 2.0 0.8 4.9 2.5 3.4 1.3 1.0 1.5 1.8 1.6 1.0 0.9 0.9 1.0 0.5 3.3 0.2866
CEBPB Hepg2 Excluded 9.9 4.2 3.1 5.6 7.3 2.6 2.7 7.8 8.4 5.7 0.9 10.7 2.9 2.5 0.9 0.8 1.0 1.4 1.7 2.3 0.8 0.9 1.0 0.5 4.6 0.3678
CEBPB K562 Excluded 8.6 2.5 2.1 4.5 6.2 2.5 2.0 5.3 6.2 1.5 1.0 8.2 2.3 1.7 1.0 0.6 0.9 1.1 1.9 1.8 1.3 1.2 1.0 0.6 2.1 0.3716
CHD2 Gm12878 Shared 119.8 0.2 0.1 19.8 3.0 0.1 0.0 1.2 0.7 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0217
CHD2 Hepg2 Shared 117.2 0.8 0.6 10.3 1.6 0.1 0.0 1.3 0.4 0.2 0.2 2.4 0.1 0.0 0.0 0.0 0.0 0.6 0.0 0.6 0.1 0.0 0.0 0.0 6.6 0.0225
CHD2 K562 Shared 143.7 1.6 0.9 24.7 4.6 0.1 0.0 2.3 0.7 0.4 0.0 3.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.4 0.1 0.0 0.0 0.0 3.6 0.0275
CHD2 Gm12878 Unique 82.0 0.5 0.2 12.7 63.5 0.6 0.0 8.5 2.2 0.0 0.0 2.3 0.0 0.4 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 3.7 0.0180
CHD2 Hepg2 Unique 101.0 1.0 0.7 12.6 27.2 0.3 0.1 3.7 0.0 0.6 0.0 3.1 0.2 0.4 0.0 0.0 0.1 0.5 0.0 0.8 0.1 0.0 0.0 0.0 26.4 0.0148
CHD2 K562 Unique 86.0 3.2 4.0 21.6 20.6 0.9 0.3 7.7 7.1 2.0 0.5 4.7 1.0 1.5 0.0 0.0 0.6 1.0 0.0 1.5 0.4 0.4 0.2 0.1 15.9 0.0297
CHD2 Gm12878 Excluded 64.2 2.1 1.2 32.4 4.3 0.6 0.7 4.3 5.8 6.1 0.8 9.3 1.4 1.1 0.3 0.2 1.3 2.4 0.7 8.0 0.9 0.6 0.5 0.2 13.9 0.0528
CHD2 Hepg2 Excluded 59.3 2.3 1.9 15.4 5.6 0.9 1.0 3.4 5.7 4.7 0.5 6.7 1.2 1.2 0.5 0.2 1.0 2.5 0.7 2.0 0.9 0.6 0.5 0.2 7.3 0.0551
CHD2 K562 Excluded 76.9 2.8 2.6 23.9 12.1 1.6 1.8 9.5 4.1 3.4 0.2 4.0 0.7 2.8 0.3 0.1 0.4 1.1 0.6 2.3 0.7 0.4 0.4 0.1 4.7 0.0353
E2F4 Helas3 Shared 133.5 0.1 0.0 5.0 1.4 0.0 0.0 0.2 0.0 0.1 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.2 0.0100
E2F4 K562 Shared 157.6 0.4 0.0 8.2 2.3 0.0 0.0 1.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0100
E2F4 Helas3 Unique 122.2 1.8 0.0 11.1 12.5 0.7 0.0 2.1 0.0 0.0 0.0 1.6 0.2 0.0 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 4.4 0.0134
E2F4 K562 Unique 142.4 0.4 0.0 21.4 9.8 0.0 0.0 1.8 0.0 0.0 0.1 2.6 0.0 0.3 0.1 0.0 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.0 8.3 0.0284
E2F4 Helas3 Excluded 111.1 1.1 0.5 30.0 2.1 0.3 0.1 0.9 0.6 1.5 0.1 6.4 0.6 0.5 0.4 0.1 0.5 0.9 0.1 0.5 0.1 0.1 0.1 0.0 4.9 0.0284
E2F4 K562 Excluded 120.8 3.5 1.8 28.3 5.5 0.7 0.9 2.8 1.5 2.0 0.0 2.3 0.6 0.6 0.0 0.1 0.1 0.3 0.9 2.3 0.2 0.1 0.1 0.0 2.4 0.0134
E2F6 Helas3 Shared 124.7 0.8 0.0 21.9 6.4 0.2 0.1 1.5 0.3 0.3 0.0 2.1 0.3 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.0 0.3 0.0241
E2F6 K562 Shared 140.1 2.1 0.3 32.6 7.1 0.4 0.1 3.0 0.5 0.5 0.1 2.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 1.7 0.0241
E2F6 Helas3 Unique 102.8 1.7 0.1 20.6 33.4 1.1 0.1 4.7 0.5 0.3 0.1 3.0 0.5 0.3 0.0 0.0 0.1 0.1 0.1 0.8 0.0 0.0 0.0 0.0 7.1 0.0120
E2F6 K562 Unique 92.9 5.4 1.9 54.5 25.0 1.6 0.7 9.2 1.6 1.0 0.2 7.1 0.7 0.7 0.0 0.0 0.1 0.2 0.0 2.3 0.2 0.0 0.0 0.0 7.6 0.1753
E2F6 Helas3 Excluded 69.5 5.2 2.0 37.8 6.0 1.3 0.4 2.6 1.7 4.4 0.2 10.0 2.9 1.2 0.2 0.1 0.6 1.8 0.4 1.0 0.4 0.3 0.3 0.1 5.6 0.1753
E2F6 K562 Excluded 73.7 4.2 2.8 42.0 7.6 3.0 2.3 6.6 3.0 6.3 0.1 3.2 0.5 1.8 0.1 0.1 0.2 0.5 0.2 5.6 0.8 0.3 0.4 0.1 9.3 0.0120
EGR1 Gm12878 Shared 96.0 1.3 0.4 44.1 12.3 0.5 0.3 8.4 2.2 2.3 0.2 10.6 0.3 1.0 0.0 0.0 0.2 0.3 0.0 3.5 0.0 0.0 0.0 0.0 3.5 0.0434
EGR1 H1hesc Shared 134.3 1.4 0.1 36.0 18.0 0.6 0.0 4.3 0.2 0.6 0.4 8.6 0.2 0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.0 0.0 0.0 0.0 3.9 0.0081
EGR1 K562 Shared 111.1 3.5 1.3 52.6 9.5 0.8 0.6 8.1 3.2 1.6 0.1 8.2 0.6 1.1 0.0 0.0 0.1 0.3 0.0 1.7 0.1 0.1 0.1 0.0 2.8 0.0441
EGR1 Gm12878 Unique 72.8 2.0 0.6 24.5 49.3 2.1 0.6 19.5 3.3 1.4 0.0 4.7 0.1 2.2 0.0 0.0 0.1 0.3 0.0 1.4 0.0 0.0 0.0 0.0 4.9 0.0315
EGR1 H1hesc Unique 75.8 1.1 1.1 47.4 46.3 1.2 0.2 12.0 1.9 1.8 0.3 12.8 0.7 0.0 0.0 0.0 0.1 0.2 0.1 6.5 0.0 0.0 0.0 0.0 10.3 0.0036
EGR1 K562 Unique 56.6 5.8 2.4 38.6 27.4 2.8 2.2 19.1 7.7 3.2 0.3 9.6 1.0 2.7 0.1 0.1 0.4 0.8 0.5 4.3 0.5 0.2 0.2 0.0 4.3 0.1541
EGR1 Gm12878 Excluded 36.2 3.4 2.4 33.8 5.0 1.3 1.7 7.0 4.2 9.2 1.6 12.5 2.7 2.4 0.6 0.4 1.9 3.7 1.3 13.0 1.8 0.9 0.9 0.2 4.9 0.1596
EGR1 H1hesc Excluded 61.4 6.3 1.8 23.8 11.3 2.1 1.6 8.3 3.4 3.4 1.0 7.8 1.3 2.8 0.5 0.3 0.9 1.0 0.9 3.4 0.7 0.7 0.4 0.1 4.6 0.2229
EGR1 K562 Excluded 56.5 2.7 3.8 28.4 8.2 2.1 2.8 7.1 3.3 4.9 0.2 4.5 1.3 2.9 0.5 0.3 0.8 1.6 1.1 4.3 0.9 0.6 0.5 0.1 4.9 0.0364
ELF1 Gm12878 Shared 105.5 0.7 0.1 25.5 10.0 0.2 0.1 4.8 0.9 1.2 0.0 19.4 0.5 0.4 0.0 0.0 0.1 0.2 0.0 0.8 0.0 0.0 0.0 0.0 10.2 0.0841
ELF1 Hepg2 Shared 100.8 1.4 0.8 17.1 9.8 0.4 0.2 4.6 1.0 0.5 0.0 17.3 1.3 0.4 0.0 0.0 0.2 0.1 0.0 0.5 0.0 0.0 0.0 0.0 11.5 0.0676
ELF1 K562 Shared 120.8 2.6 0.9 25.4 14.2 0.7 0.3 6.4 1.6 0.5 0.1 14.9 0.8 0.6 0.0 0.0 0.0 0.1 0.1 0.7 0.0 0.0 0.0 0.0 6.4 0.0904
ELF1 Gm12878 Unique 70.9 2.5 0.4 27.7 46.2 1.0 0.4 15.3 1.1 1.0 0.0 26.2 0.5 2.1 0.0 0.0 0.3 0.5 0.0 1.3 0.0 0.0 0.0 0.0 13.8 0.0778
ELF1 Hepg2 Unique 62.4 3.6 1.8 17.8 76.8 2.7 0.7 16.8 2.2 0.7 0.2 14.9 1.7 1.1 0.0 0.0 0.1 0.1 0.0 0.6 0.0 0.0 0.0 0.0 19.8 0.0449
ELF1 K562 Unique 54.6 4.9 3.9 28.2 48.8 3.9 1.1 16.5 4.8 1.3 0.4 13.7 1.3 1.8 0.1 0.0 0.2 0.4 0.3 2.3 0.3 0.2 0.1 0.0 12.3 0.0815
ELF1 Gm12878 Excluded 30.2 3.4 2.6 25.8 8.9 1.7 2.0 10.4 7.2 8.3 0.8 21.5 4.9 2.6 0.7 0.3 1.5 2.7 1.6 8.4 1.3 0.8 0.8 0.2 8.3 0.1414
ELF1 Hepg2 Excluded 42.9 3.3 3.1 20.9 4.9 1.2 1.3 5.6 4.3 5.7 0.4 19.9 2.8 1.9 0.7 0.3 1.5 2.3 0.8 3.3 1.1 0.6 0.5 0.1 10.7 0.1908
ELF1 K562 Excluded 46.8 4.5 3.8 27.9 11.2 2.1 2.9 10.0 4.3 3.6 0.3 20.6 2.9 3.1 0.5 0.2 0.9 1.7 1.3 3.9 0.9 0.4 0.5 0.1 6.2 0.1314
EP300 Gm12878 Shared 89.9 0.2 0.0 8.8 48.5 0.4 0.0 12.3 1.3 0.0 0.0 1.5 0.0 0.3 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 33.8 0.0046
EP300 H1hesc Shared 146.2 1.5 0.2 11.8 110.6 2.8 0.0 6.9 0.8 0.1 0.3 2.8 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 9.5 0.0054
EP300 Helas3 Shared 27.7 1.2 0.4 9.1 109.9 4.3 1.5 43.8 7.5 0.2 0.0 2.6 0.1 1.9 0.0 0.0 0.1 0.2 0.0 0.2 0.0 0.0 0.0 0.0 2.5 0.0182
EP300 Hepg2 Shared 46.4 2.4 0.9 8.3 105.4 9.4 1.8 38.0 25.8 0.8 0.2 2.0 0.1 1.9 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 11.2 0.0208
EP300 K562 Shared 60.6 0.2 0.0 2.7 106.2 2.1 0.0 5.4 4.4 0.0 0.0 1.7 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.7 0.0035
EP300 Gm12878 Unique 48.8 1.0 0.0 5.9 104.8 1.7 0.1 25.9 3.1 0.5 0.1 1.1 0.0 0.8 0.0 0.0 0.0 0.1 0.3 0.1 0.0 0.0 0.0 0.0 11.6 0.0215
EP300 H1hesc Unique 60.4 4.2 3.1 16.3 208.1 10.5 0.2 25.9 3.3 0.1 0.3 6.0 0.1 1.3 0.0 0.0 0.0 0.2 0.0 4.2 0.0 0.0 0.0 0.0 5.6 0.0188
EP300 Helas3 Unique 13.7 1.9 1.1 7.9 89.7 8.2 4.0 58.5 19.8 0.2 0.1 2.8 0.1 1.9 0.1 0.0 0.1 0.2 0.1 0.2 0.0 0.0 0.1 0.0 3.2 0.1416
EP300 Hepg2 Unique 38.9 3.3 1.5 9.0 117.3 10.6 2.0 41.9 16.3 0.2 0.3 1.8 0.1 2.5 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.0 10.9 0.1680
EP300 K562 Unique 39.4 1.1 0.4 2.3 125.7 2.1 0.1 12.2 1.8 0.0 1.9 0.6 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.4 0.0212
EP300 Gm12878 Excluded 9.1 2.2 1.9 5.2 7.1 2.6 2.6 7.5 9.1 3.1 0.9 3.9 1.6 2.3 1.0 0.8 1.1 1.4 1.7 3.0 1.7 1.2 1.3 0.5 2.6 0.3699
EP300 H1hesc Excluded 9.3 2.7 2.1 3.2 11.6 4.7 3.2 6.8 8.8 1.6 1.7 3.0 1.4 3.6 0.9 0.7 1.0 1.0 2.0 1.6 1.0 1.0 1.0 0.5 3.1 0.3718
EP300 Helas3 Excluded 16.5 2.4 2.2 6.7 11.8 3.5 2.9 9.0 6.3 3.2 0.6 4.4 1.7 3.9 1.1 0.6 1.3 1.5 1.5 1.1 0.9 0.7 0.9 0.3 4.5 0.2362
EP300 Hepg2 Excluded 8.5 2.6 2.7 5.8 7.9 3.4 3.2 9.9 14.8 8.4 0.7 3.7 1.3 2.7 0.8 0.6 0.8 0.7 1.4 2.8 0.9 0.9 1.0 0.5 4.2 0.2072
EP300 K562 Excluded 11.9 1.9 2.3 5.3 13.1 3.9 2.7 8.9 10.3 1.8 1.0 3.4 1.4 2.2 0.8 0.5 0.8 0.8 1.9 2.1 1.2 1.1 1.0 0.5 2.1 0.3713
ETS1 Gm12878 Shared 119.2 0.0 0.0 17.9 3.3 0.1 0.1 0.9 1.8 2.5 0.0 2.4 0.0 0.1 0.0 0.0 0.0 0.4 0.0 1.0 0.0 0.0 0.0 0.0 10.3 0.0079
ETS1 K562 Shared 152.0 0.5 0.0 12.2 5.8 0.0 0.0 1.7 0.3 0.2 0.0 0.8 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0079
ETS1 Gm12878 Unique 101.7 0.5 0.3 11.9 18.6 0.0 0.2 6.2 2.2 0.6 0.1 7.0 0.0 0.1 0.1 0.1 0.1 1.3 0.0 0.6 0.0 0.1 0.0 0.0 5.8 0.0092
ETS1 K562 Unique 129.4 3.0 0.1 20.9 19.4 0.1 0.0 4.4 0.5 0.3 0.0 1.8 0.0 0.4 0.0 0.0 0.1 0.2 0.0 0.2 0.0 0.0 0.0 0.0 8.4 0.0589
ETS1 Gm12878 Excluded 90.9 1.7 0.8 35.3 4.1 0.3 0.5 3.6 3.4 5.5 0.2 6.2 0.6 1.1 0.2 0.1 0.9 1.6 0.4 5.3 0.5 0.2 0.2 0.0 7.0 0.0589
ETS1 K562 Excluded 115.2 1.9 2.5 13.3 9.3 1.9 0.9 6.4 2.5 1.2 0.0 5.8 0.5 1.3 0.2 0.0 0.2 0.9 0.1 0.8 0.1 0.1 0.2 0.0 9.3 0.0092
FOS Gm12878 Shared 113.2 0.1 0.1 34.7 3.9 0.1 0.0 2.8 3.5 1.1 0.0 5.6 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0094
FOS Helas3 Shared 35.7 0.1 0.0 11.9 101.5 1.4 0.3 48.3 6.6 0.2 0.0 4.6 0.0 1.1 0.0 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0 5.1 0.0297
FOS Huvec Shared 18.0 0.5 0.4 2.4 60.2 2.6 2.3 38.1 16.9 2.3 0.3 6.5 0.3 1.9 0.1 0.0 0.1 0.1 0.2 1.2 0.1 0.1 0.1 0.0 11.2 0.0483
FOS K562 Shared 47.8 1.1 1.5 13.7 54.3 4.4 1.2 26.5 28.1 1.6 0.5 8.3 0.6 1.8 0.2 0.0 0.2 0.3 0.3 1.9 0.2 0.1 0.1 0.0 5.1 0.0484
FOS Gm12878 Unique 102.3 0.5 0.1 47.9 10.8 0.5 0.0 7.6 3.9 0.5 0.0 1.8 0.0 0.0 0.0 0.0 0.2 0.5 0.0 0.8 0.0 0.0 0.0 0.0 6.7 0.0033
FOS Helas3 Unique 15.3 0.1 0.1 10.5 107.4 1.7 0.5 70.8 14.6 0.2 0.0 1.9 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0140
FOS Huvec Unique 10.2 1.2 1.6 1.8 53.5 6.1 4.8 38.7 20.7 1.4 0.5 2.7 0.3 3.0 0.1 0.1 0.1 0.2 0.2 1.0 0.1 0.1 0.2 0.1 5.2 0.3650
FOS K562 Unique 38.7 1.0 2.6 17.1 52.9 3.4 1.3 29.0 22.7 3.9 0.8 5.5 0.9 2.3 0.1 0.0 0.4 0.5 0.1 3.0 0.3 0.2 0.1 0.1 9.7 0.0430
FOS Gm12878 Excluded 8.5 2.2 1.8 5.1 9.2 2.6 2.6 9.6 11.8 4.4 0.7 3.9 1.6 2.8 1.2 0.9 1.1 1.1 1.2 3.1 1.4 1.1 1.1 0.5 2.6 0.4741
FOS Helas3 Excluded 13.6 1.9 1.9 6.2 25.6 5.9 4.3 21.5 19.2 2.6 0.5 5.0 1.1 4.1 0.9 0.6 0.9 1.1 0.9 1.0 0.4 0.4 0.6 0.3 4.5 0.4432
FOS Huvec Excluded 40.8 0.7 0.9 10.6 10.2 1.8 2.7 9.0 10.3 6.7 1.3 3.8 1.2 2.0 0.6 0.3 0.9 0.9 0.6 3.1 0.9 0.8 0.6 0.3 10.3 0.0735
FOS K562 Excluded 6.7 1.8 2.0 3.1 8.8 3.3 2.0 6.8 12.1 1.5 1.1 3.1 1.4 2.0 1.2 0.9 0.9 0.9 1.7 1.6 1.0 1.1 1.0 0.6 1.7 0.3954
GABPA Gm12878 Shared 120.0 0.1 0.3 13.8 3.7 0.1 0.0 1.5 1.2 0.9 0.0 2.7 0.2 0.2 0.0 0.0 0.1 0.2 0.0 0.2 0.0 0.0 0.0 0.0 3.1 0.0318
GABPA H1hesc Shared 175.0 0.9 0.2 16.6 6.1 0.0 0.0 3.1 0.3 0.1 0.0 6.8 0.1 0.7 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.1 0.0 0.0 3.1 0.0168
GABPA Helas3 Shared 128.8 0.3 0.3 6.4 4.1 0.3 0.0 0.5 0.4 0.2 0.0 2.3 0.2 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0251
GABPA Hepg2 Shared 118.6 0.4 0.6 10.1 1.9 0.0 0.0 1.1 0.7 0.5 0.0 2.7 0.4 0.2 0.0 0.0 0.1 0.2 0.0 0.4 0.0 0.0 0.0 0.0 1.8 0.0396
GABPA K562 Shared 141.8 1.4 2.5 20.1 5.5 0.5 0.2 2.8 0.5 1.0 0.0 3.5 0.3 0.2 0.0 0.0 0.0 0.1 0.0 0.4 0.0 0.0 0.0 0.0 2.0 0.0442
GABPA Gm12878 Unique 94.4 1.1 0.5 19.5 28.8 0.3 0.6 7.7 1.7 0.3 0.0 2.5 0.3 1.5 0.0 0.0 0.2 0.1 0.0 0.1 0.2 0.0 0.0 0.0 45.8 0.0059

Binding Type

Supplementary Figure 19: Dynamic Binding Enrichments Individual Regulators. The table reports for each regulator and each cell type the fold enrich-
ment for each chromatin state for bases of shared binding with at least one other cell type, uniquely bound bases, and excluded binding comprising bases 
only bound in other cell types. The last column reports the percentage of such bases. Only regulators mapped in two or more cell types were considered.



GABPA H1hesc Unique 19.9 0.2 0.1 44.2 18.4 0.1 0.0 21.4 0.3 0.8 0.0 85.1 0.3 0.6 0.0 0.0 0.1 0.0 0.1 5.0 0.0 0.0 0.0 0.0 29.2 0.0141
GABPA Helas3 Unique 84.7 1.5 1.9 12.5 59.1 3.2 0.1 4.6 2.9 0.1 0.2 1.4 0.1 0.0 0.0 0.0 0.0 0.5 0.1 0.0 0.0 0.0 0.0 0.0 8.0 0.0026
GABPA Hepg2 Unique 88.6 1.7 3.1 20.3 11.1 0.2 0.3 4.5 15.1 1.7 0.9 4.6 0.5 0.9 0.1 0.0 0.4 1.8 0.1 1.0 0.1 0.1 0.1 0.0 12.9 0.0136
GABPA K562 Unique 73.4 2.8 2.8 25.1 52.5 0.9 0.4 19.8 3.4 1.0 0.2 6.7 0.7 1.0 0.0 0.0 0.1 0.3 0.1 1.9 0.1 0.1 0.0 0.0 7.7 0.0680
GABPA Gm12878 Excluded 53.4 1.7 1.4 31.1 7.8 0.9 1.1 7.2 3.7 6.2 1.5 25.2 3.5 1.9 0.5 0.2 1.5 2.6 0.8 9.6 1.3 0.5 0.5 0.1 15.1 0.1166
GABPA H1hesc Excluded 92.0 4.0 0.9 17.8 13.0 2.1 1.2 7.2 4.0 2.5 1.3 7.0 1.2 2.5 0.5 0.2 0.7 0.8 0.8 1.8 0.6 0.4 0.3 0.1 9.6 0.1234
GABPA Helas3 Excluded 61.1 2.7 1.2 24.4 7.8 1.6 0.5 3.0 1.9 4.3 0.4 17.7 3.9 1.9 0.4 0.2 0.8 2.3 0.6 1.4 0.5 0.4 0.4 0.1 9.6 0.1266
GABPA Hepg2 Excluded 46.3 2.3 2.2 20.9 7.6 0.8 0.9 6.7 4.8 6.4 0.3 25.4 1.9 1.5 0.6 0.3 1.5 2.3 0.7 4.0 0.9 0.5 0.4 0.1 14.9 0.1011
GABPA K562 Excluded 65.9 3.3 4.0 37.2 6.2 1.2 1.7 11.2 1.9 4.9 0.7 33.5 2.7 2.2 0.1 0.1 0.5 1.5 0.6 5.2 0.5 0.2 0.2 0.1 16.3 0.0421
GATA2 Huvec Shared 26.3 5.5 1.8 6.5 53.5 3.8 3.4 28.7 9.7 0.8 0.1 14.2 1.3 2.3 0.1 0.0 0.1 0.2 0.2 1.9 0.0 0.0 0.1 0.0 4.6 0.0257
GATA2 K562 Shared 35.1 3.2 1.3 11.8 77.3 5.1 1.2 29.7 14.3 0.3 0.0 13.6 1.4 2.1 0.1 0.0 0.1 0.2 0.5 0.9 0.0 0.0 0.0 0.0 7.0 0.0257
GATA2 Huvec Unique 10.3 2.4 1.9 2.3 64.0 6.7 4.7 32.7 10.5 0.3 0.2 3.0 0.4 2.0 0.0 0.0 0.0 0.1 0.1 0.9 0.0 0.1 0.1 0.0 3.6 0.2503
GATA2 K562 Unique 21.0 2.8 2.2 7.1 79.3 5.9 1.9 37.5 19.3 0.3 0.5 4.8 0.5 3.0 0.1 0.0 0.2 0.4 0.3 1.0 0.1 0.1 0.1 0.0 9.4 0.1490
GATA2 Huvec Excluded 6.9 3.6 2.9 3.9 6.0 2.5 3.2 6.4 8.7 2.3 1.4 5.6 2.2 3.1 1.4 0.9 1.5 1.8 2.1 3.0 2.0 1.1 1.1 0.3 8.5 0.1490
GATA2 K562 Excluded 5.0 2.0 2.5 3.2 10.8 4.0 2.4 8.2 14.1 1.2 0.8 4.2 1.9 2.0 1.0 0.6 0.7 0.7 1.5 1.5 1.0 1.1 0.9 0.6 1.7 0.2503
GTF2F1 Helas3 Shared 132.1 0.3 0.0 4.0 2.4 0.2 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.4 0.0071
GTF2F1 K562 Shared 155.6 0.1 0.3 2.5 5.0 0.0 0.0 0.7 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.8 0.0071
GTF2F1 Helas3 Unique 74.0 0.9 0.0 19.5 63.2 0.5 0.0 12.3 0.7 0.0 0.0 26.1 0.2 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.5 0.0731
GTF2F1 K562 Unique 131.6 1.4 0.0 3.6 12.4 0.7 0.0 1.4 1.1 0.0 0.0 0.2 0.0 0.2 0.0 0.0 0.1 1.8 0.0 0.3 0.0 0.0 0.0 0.0 38.8 0.0124
GTF2F1 Helas3 Excluded 98.7 2.7 0.6 13.4 4.0 0.9 0.0 1.8 2.1 1.2 0.2 4.4 1.6 0.8 0.1 0.0 0.5 3.9 0.3 0.2 0.2 0.2 0.2 0.0 23.3 0.0124
GTF2F1 K562 Excluded 60.6 1.7 2.3 16.3 21.7 2.1 1.5 12.4 6.4 1.6 0.4 32.1 2.1 1.3 0.2 0.1 0.4 0.5 0.7 2.6 0.7 0.4 0.3 0.1 6.9 0.0731
GTF3C2 Helas3 Shared 88.4 16.8 8.1 73.4 8.6 3.1 0.3 3.9 3.7 0.6 0.0 9.1 0.4 1.4 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0026
GTF3C2 K562 Shared 119.4 15.1 0.3 14.1 15.8 2.1 0.4 3.0 0.3 0.0 0.0 6.2 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.0 1.6 0.0026
GTF3C2 Helas3 Unique 36.2 22.3 2.8 16.6 57.6 12.1 2.4 19.1 11.9 0.2 0.7 12.8 1.8 1.9 0.1 0.1 0.1 0.3 0.1 0.1 0.0 0.0 0.1 0.0 12.1 0.0167
GTF3C2 K562 Unique 69.9 18.8 3.3 25.5 27.4 2.8 1.3 12.5 2.9 1.3 0.5 11.5 1.2 1.7 0.0 0.0 0.3 0.3 1.6 1.8 0.3 0.1 0.2 0.0 8.0 0.0074
GTF3C2 Helas3 Excluded 42.6 18.2 7.6 27.5 5.1 2.6 1.2 3.4 3.0 4.3 1.1 11.7 4.6 1.8 0.2 0.0 0.8 2.1 0.8 1.0 0.3 0.2 0.5 0.1 7.1 0.0074
GTF3C2 K562 Excluded 27.4 18.3 4.1 8.4 11.3 5.8 3.8 7.4 5.8 1.0 1.2 12.8 3.8 1.5 0.4 0.4 0.3 0.8 1.4 1.4 0.9 0.7 0.8 0.2 3.9 0.0167
HDAC2 H1hesc Shared 109.2 1.0 0.4 37.9 28.0 0.0 0.1 6.4 0.7 0.3 0.0 26.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 12.9 0.0026
HDAC2 Hepg2 Shared 85.5 0.8 0.0 21.5 38.5 0.4 0.1 11.1 7.1 1.8 0.0 14.7 0.0 0.1 0.0 0.0 0.1 0.0 0.3 0.2 0.0 0.0 0.0 0.0 19.7 0.0062
HDAC2 K562 Shared 97.1 0.6 0.0 24.3 36.4 0.3 0.1 11.8 6.4 2.1 0.0 10.0 0.2 0.8 0.0 0.0 0.1 0.2 0.3 0.9 0.0 0.0 0.0 0.0 17.4 0.0054
HDAC2 H1hesc Unique 45.4 5.9 5.2 25.1 164.2 4.7 0.1 31.9 3.1 0.2 0.0 13.7 0.6 0.3 0.0 0.0 0.0 0.0 0.1 6.1 0.0 0.0 0.0 0.0 6.3 0.0115
HDAC2 Hepg2 Unique 52.1 2.1 0.4 13.5 113.7 3.6 0.5 32.9 5.1 0.3 0.1 3.6 0.0 1.6 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 20.2 0.1112
HDAC2 K562 Unique 46.5 1.9 0.6 13.0 79.6 0.8 0.4 25.9 9.0 0.7 0.1 5.5 0.3 1.5 0.0 0.0 0.1 0.3 0.2 0.8 0.1 0.0 0.1 0.0 20.6 0.0363
HDAC2 H1hesc Excluded 27.4 4.1 2.0 9.9 15.9 4.7 2.9 9.2 4.9 2.5 2.0 7.9 1.6 4.7 1.0 0.7 1.4 1.2 2.1 2.6 1.0 0.9 0.8 0.2 7.6 0.1516
HDAC2 Hepg2 Excluded 23.6 3.8 3.0 14.8 8.6 2.2 2.1 9.6 6.9 6.4 0.1 12.9 2.4 3.4 1.0 0.5 1.8 1.6 1.4 3.1 1.3 0.7 0.7 0.2 10.2 0.0483
HDAC2 K562 Excluded 24.7 2.8 2.1 14.1 11.3 2.9 3.1 9.6 5.1 2.8 0.6 8.7 1.9 2.9 1.0 0.5 1.1 1.1 2.6 2.8 1.4 0.9 0.9 0.3 3.3 0.1240
JUN H1hesc Shared 67.3 2.2 0.9 7.4 147.6 11.6 0.6 32.6 10.4 0.2 0.0 13.7 1.5 1.7 0.0 0.0 0.0 0.4 0.0 0.4 0.0 0.0 0.0 0.0 15.0 0.0064
JUN Helas3 Shared 23.1 1.2 0.7 9.5 92.1 4.6 1.9 53.9 17.7 0.5 0.0 6.2 0.1 2.8 0.0 0.0 0.0 0.2 0.0 0.2 0.0 0.0 0.0 0.0 7.3 0.0666
JUN Hepg2 Shared 32.7 3.3 1.5 6.9 69.0 7.7 2.4 31.7 47.0 3.6 1.0 9.4 0.8 3.8 0.3 0.2 0.4 0.2 0.6 1.3 0.2 0.2 0.3 0.1 10.1 0.0299
JUN Huvec Shared 19.2 0.9 0.3 1.8 71.8 3.1 0.9 30.2 9.3 0.9 0.4 4.7 0.2 1.6 0.0 0.0 0.0 0.1 0.1 0.5 0.0 0.0 0.0 0.0 11.0 0.0649
JUN K562 Shared 32.3 1.3 1.2 7.2 78.4 5.4 1.1 30.7 25.1 1.1 0.5 7.6 0.3 1.9 0.1 0.0 0.1 0.2 0.4 1.4 0.1 0.1 0.1 0.0 7.3 0.0406
JUN H1hesc Unique 38.9 5.6 3.8 9.0 148.2 16.2 1.0 36.4 14.8 0.4 0.9 13.5 1.0 1.9 0.1 0.0 0.0 0.2 0.0 4.4 0.0 0.3 0.0 0.0 17.3 0.0046
JUN Helas3 Unique 13.7 1.2 0.8 8.5 85.0 5.9 3.5 65.5 25.3 0.5 0.1 3.7 0.1 2.3 0.1 0.0 0.1 0.1 0.1 0.3 0.0 0.0 0.0 0.0 4.7 0.0908
JUN Hepg2 Unique 13.1 3.0 1.8 2.9 59.7 5.1 2.6 19.2 14.9 1.2 2.2 3.0 0.7 2.8 0.6 0.4 0.8 0.4 0.8 1.2 0.8 0.8 0.6 0.4 9.2 0.0447
JUN Huvec Unique 9.1 0.5 0.3 0.9 82.6 4.0 1.0 28.7 10.4 0.3 0.2 1.5 0.0 1.3 0.0 0.0 0.0 0.1 0.0 0.3 0.0 0.0 0.0 0.0 5.7 0.1146
JUN K562 Unique 34.7 1.2 0.7 6.9 92.4 4.6 1.0 29.3 12.6 0.5 0.2 3.1 0.2 1.7 0.1 0.0 0.0 0.2 0.2 0.8 0.0 0.0 0.0 0.0 8.9 0.0472
JUN H1hesc Excluded 6.9 2.6 1.7 2.2 10.1 4.1 2.7 5.9 14.1 1.2 1.6 2.9 1.4 3.3 1.1 0.8 1.1 0.9 1.8 1.2 0.9 1.0 1.0 0.5 2.7 0.3778
JUN Helas3 Excluded 10.3 1.8 2.2 4.9 18.8 5.3 3.8 16.2 19.8 2.5 0.4 5.2 1.2 4.2 1.2 0.7 1.2 1.2 1.3 1.1 0.6 0.6 0.7 0.3 4.9 0.2313
JUN Hepg2 Excluded 7.6 2.5 2.4 5.0 9.7 3.6 2.9 9.5 15.4 7.5 0.8 3.9 1.4 3.0 1.1 0.8 1.2 0.9 1.5 2.7 0.8 0.9 1.0 0.5 3.3 0.3141
JUN Huvec Excluded 8.9 1.5 1.7 2.1 15.5 3.3 4.2 15.2 14.3 3.4 1.3 4.0 1.2 2.7 0.6 0.5 0.7 0.9 1.1 2.5 1.1 0.9 0.8 0.4 6.4 0.2093
JUN K562 Excluded 3.7 1.6 2.3 2.0 7.1 3.5 2.0 6.7 13.7 1.6 1.2 3.5 1.6 2.0 1.1 0.8 0.9 0.9 1.7 1.8 1.1 1.2 1.0 0.6 1.9 0.3009
JUND Gm12878 Shared 25.5 2.5 0.8 6.7 95.1 2.8 0.4 65.8 9.2 0.0 0.1 11.3 0.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.6 0.0034
JUND H1hesc Shared 94.4 1.9 0.6 15.0 67.0 4.6 0.8 22.3 9.5 0.4 0.1 17.4 1.0 2.2 0.0 0.0 0.2 0.3 0.1 1.0 0.1 0.1 0.0 0.0 9.0 0.0209
JUND Helas3 Shared 26.8 1.5 1.1 12.6 69.7 3.4 2.4 44.0 21.6 1.4 0.1 13.0 0.4 3.2 0.2 0.1 0.4 0.3 0.2 0.8 0.1 0.1 0.1 0.0 9.2 0.0790
JUND Hepg2 Shared 36.2 2.9 2.1 11.3 36.8 4.5 2.2 22.9 31.0 4.4 0.6 11.8 1.4 3.4 0.4 0.3 0.7 0.6 0.7 2.1 0.4 0.4 0.4 0.2 9.1 0.0851
JUND K562 Shared 39.7 1.9 2.5 10.4 51.5 5.2 1.5 26.0 28.1 1.4 0.8 13.9 1.0 1.8 0.1 0.1 0.1 0.2 0.4 2.0 0.2 0.2 0.2 0.1 6.4 0.0686
JUND Gm12878 Unique 21.4 1.8 0.5 6.5 101.2 5.5 0.7 67.7 11.2 0.7 0.2 2.2 0.1 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.3 0.0110
JUND H1hesc Unique 72.4 7.1 1.5 21.3 73.0 4.4 0.6 24.2 6.4 0.6 0.3 14.5 0.7 4.7 0.0 0.0 1.1 0.7 0.1 4.9 0.2 0.1 0.0 0.0 20.0 0.0293
JUND Helas3 Unique 13.1 1.6 1.3 11.3 73.0 6.1 4.0 57.9 27.2 0.8 0.2 14.6 0.4 3.0 0.1 0.1 0.3 0.3 0.1 0.4 0.0 0.0 0.1 0.0 8.9 0.1368
JUND Hepg2 Unique 26.6 2.4 1.5 5.5 53.5 4.1 2.0 17.5 13.6 1.5 1.3 3.2 0.8 2.6 0.5 0.4 0.8 0.7 0.8 1.4 0.7 0.6 0.5 0.4 10.4 0.1610
JUND K562 Unique 32.6 1.8 2.1 8.6 76.8 6.5 1.4 27.1 16.5 1.0 0.5 7.5 0.5 1.9 0.1 0.0 0.1 0.2 0.2 1.4 0.1 0.1 0.1 0.0 8.8 0.1125
JUND Gm12878 Excluded 14.9 2.2 1.6 8.0 7.6 1.9 2.2 8.4 9.8 3.8 0.7 12.3 2.4 2.3 1.0 0.7 1.2 1.5 1.5 3.6 1.6 1.1 1.0 0.5 5.4 0.5470
JUND H1hesc Excluded 13.7 2.9 1.6 3.5 9.6 3.3 2.4 6.0 10.0 1.5 1.6 7.3 2.2 3.1 1.0 0.6 1.2 1.0 1.6 1.5 1.0 1.0 0.9 0.5 4.1 0.5112
JUND Helas3 Excluded 20.9 2.3 2.1 9.3 11.4 2.9 2.2 9.6 9.9 3.3 0.5 8.8 2.2 3.5 1.0 0.5 1.3 1.5 1.3 1.4 0.8 0.7 0.7 0.3 5.4 0.3456
JUND Hepg2 Excluded 12.8 2.5 2.4 7.5 7.3 2.7 2.5 8.4 10.4 7.8 0.7 13.7 2.8 2.7 0.9 0.7 1.2 1.4 1.3 3.1 1.0 0.8 0.9 0.4 5.9 0.3153
JUND K562 Excluded 12.9 1.9 2.0 6.1 6.4 2.5 2.1 6.4 8.4 2.1 0.8 9.2 2.1 2.0 0.9 0.6 0.9 1.0 1.6 2.2 1.2 1.1 0.9 0.6 3.1 0.3803
MAFK Hepg2 Shared 7.3 2.8 2.4 3.0 9.2 2.9 2.0 4.8 4.3 2.1 0.7 6.9 2.0 2.5 1.2 1.2 1.0 0.9 1.6 1.4 0.9 0.9 1.0 0.6 5.3 0.0747
MAFK K562 Shared 8.4 2.7 2.9 2.7 19.2 5.0 2.1 9.2 9.5 0.7 1.7 7.3 1.4 2.1 1.2 1.0 1.0 0.6 1.3 1.2 0.6 0.9 0.9 0.5 4.0 0.0747
MAFK Hepg2 Unique 4.0 1.6 1.4 1.7 9.5 2.4 1.8 4.3 2.6 0.9 1.8 2.9 1.3 1.7 1.1 1.1 1.0 0.6 1.5 1.0 0.9 1.0 1.0 0.8 3.1 0.3686
MAFK K562 Unique 21.1 1.9 2.6 4.3 79.5 8.3 1.5 24.1 13.8 0.9 1.0 5.4 0.5 1.9 0.2 0.2 0.2 0.2 0.3 0.9 0.1 0.2 0.2 0.1 12.2 0.0427
MAFK Hepg2 Excluded 9.7 3.1 3.6 5.7 9.5 2.9 2.4 6.8 8.3 6.3 0.8 7.8 2.5 3.8 1.3 0.9 1.8 1.8 1.6 2.4 1.3 0.9 1.0 0.4 7.0 0.0427
MAFK K562 Excluded 2.1 1.3 1.2 1.0 2.0 1.3 1.0 1.7 2.5 0.8 0.9 2.9 1.5 1.1 1.2 1.1 1.0 0.8 1.3 0.8 0.8 1.1 1.0 0.9 1.1 0.3686
MAX Gm12878 Shared 92.1 1.4 0.1 22.8 24.6 0.4 0.0 10.6 3.6 1.7 0.0 23.4 0.1 1.0 0.0 0.0 0.1 0.1 0.0 0.2 0.0 0.0 0.0 0.0 11.7 0.0112
MAX H1hesc Shared 103.9 7.2 0.7 26.9 27.7 1.3 0.2 9.6 2.0 0.4 0.4 32.0 1.9 0.6 0.0 0.0 0.1 0.2 0.1 2.3 0.2 0.0 0.0 0.0 5.8 0.0313
MAX Helas3 Shared 98.1 0.9 0.1 22.7 29.1 0.3 0.0 6.9 1.2 0.3 0.0 22.5 0.3 0.1 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.0 9.4 0.0389
MAX Huvec Shared 107.0 2.4 0.2 22.3 17.1 0.3 0.2 6.1 2.6 0.6 0.6 18.0 0.5 0.4 0.0 0.0 0.2 0.0 0.0 1.1 0.0 0.0 0.0 0.0 18.6 0.0321
MAX K562 Shared 103.1 3.3 0.9 25.3 22.7 1.3 0.4 9.4 2.1 0.6 0.4 24.3 1.3 0.7 0.0 0.0 0.0 0.1 0.1 1.5 0.1 0.0 0.0 0.0 7.6 0.0634
MAX Gm12878 Unique 43.9 4.1 0.1 4.9 101.6 2.0 0.4 28.0 1.6 0.4 0.0 4.6 0.4 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.8 0.0066
MAX H1hesc Unique 29.0 6.0 2.4 25.9 91.2 10.5 1.9 30.7 6.4 1.1 0.8 24.8 3.4 1.7 0.0 0.0 0.1 0.4 0.2 4.0 0.1 0.3 0.1 0.0 6.1 0.0321
MAX Helas3 Unique 44.2 0.6 0.1 18.9 94.0 1.2 0.4 31.7 6.5 0.5 0.0 13.8 0.1 0.9 0.0 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0 11.3 0.0417
MAX Huvec Unique 32.2 1.7 0.2 13.9 63.8 1.4 0.7 13.3 3.8 1.0 7.3 5.6 0.3 2.0 0.2 0.0 0.5 0.1 0.0 1.2 0.1 0.1 0.0 0.0 15.4 0.0120
MAX K562 Unique 75.3 7.0 1.4 30.7 37.1 2.6 0.9 13.3 2.7 1.0 0.3 14.3 1.0 1.4 0.0 0.0 0.1 0.2 0.1 2.3 0.2 0.1 0.1 0.0 13.2 0.2144
MAX Gm12878 Excluded 45.6 3.1 1.8 29.1 6.6 1.1 1.4 7.3 5.4 5.5 0.6 23.8 4.2 2.1 0.6 0.2 1.4 2.1 1.1 9.0 1.6 0.6 0.6 0.2 9.3 0.3589
MAX H1hesc Excluded 62.1 7.8 1.7 18.4 12.0 2.7 1.7 8.2 5.4 2.4 1.4 14.3 2.2 3.6 0.5 0.2 0.9 0.8 1.2 2.8 0.9 0.6 0.4 0.1 8.3 0.3133
MAX Helas3 Excluded 48.8 5.9 2.5 25.5 7.0 2.0 0.9 4.3 3.8 4.0 0.3 18.2 4.7 2.4 0.5 0.2 1.0 2.0 0.9 1.6 0.7 0.4 0.5 0.1 7.1 0.2962
MAX Huvec Excluded 51.2 6.4 2.4 23.7 9.4 1.6 1.6 7.0 4.5 3.8 0.9 19.8 3.8 2.0 0.5 0.2 0.9 1.0 0.7 5.8 0.9 0.5 0.5 0.1 12.1 0.3326
MAX K562 Excluded 18.6 2.6 4.3 14.9 10.8 2.6 2.8 11.2 7.1 4.3 0.8 17.8 4.5 2.6 0.6 0.3 1.0 1.0 1.5 5.0 1.8 0.8 0.6 0.3 4.2 0.0989
MXI1 Helas3 Shared 123.1 1.8 0.2 16.4 5.7 0.0 0.0 1.9 0.8 0.7 0.0 4.7 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.3 0.0 0.0 0.0 0.0 7.7 0.0153
MXI1 K562 Shared 142.9 2.0 0.1 17.0 8.6 0.1 0.0 2.8 1.0 0.6 0.0 3.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 6.0 0.0153
MXI1 Helas3 Unique 92.6 2.7 0.1 10.9 49.4 0.4 0.1 10.5 1.0 0.1 0.0 4.3 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 9.1 0.0602
MXI1 K562 Unique 95.7 3.5 0.2 16.6 45.8 1.0 0.2 8.9 1.6 1.0 0.1 3.8 0.1 0.6 0.0 0.0 0.2 0.2 0.3 0.5 0.0 0.0 0.0 0.0 17.3 0.0222
MXI1 Helas3 Excluded 63.2 6.2 1.8 26.8 7.3 1.9 0.7 4.7 5.7 4.3 0.3 7.7 1.5 2.7 0.8 0.4 1.1 1.9 0.7 0.9 0.3 0.3 0.4 0.1 9.4 0.0222
MXI1 K562 Excluded 78.4 6.2 2.1 22.2 16.3 2.1 1.7 10.2 4.7 1.7 0.1 5.1 0.7 2.1 0.3 0.1 0.4 0.6 1.0 2.6 0.6 0.3 0.3 0.1 4.3 0.0602
MYC Helas3 Shared 107.0 0.1 0.0 22.9 20.2 0.0 0.0 3.4 0.3 0.1 0.0 23.8 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 7.7 0.0271
MYC Hepg2 Shared 115.0 0.0 0.0 7.7 12.5 0.0 0.0 1.8 0.0 0.0 0.0 10.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.5 0.0025
MYC K562 Shared 119.9 0.8 0.1 15.2 23.7 0.4 0.1 6.6 0.8 0.0 0.1 24.3 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 6.8 0.0277
MYC Helas3 Unique 50.3 0.2 0.0 17.9 103.5 0.8 0.1 23.1 1.3 0.2 0.0 10.3 0.1 0.7 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 8.7 0.0171
MYC Hepg2 Unique 93.3 0.0 0.0 0.0 86.2 0.0 0.0 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 50.5 0.0005
MYC K562 Unique 84.0 2.9 0.4 18.7 51.0 1.3 0.2 12.9 1.2 0.1 0.1 21.0 0.6 0.7 0.0 0.0 0.0 0.1 0.0 0.4 0.0 0.0 0.0 0.0 12.9 0.2201
MYC Helas3 Excluded 58.7 4.1 1.8 24.6 10.8 1.8 0.9 5.9 2.8 2.5 0.3 26.1 3.7 2.3 0.6 0.2 0.9 1.6 0.7 0.9 0.4 0.3 0.3 0.1 7.7 0.2212
MYC Hepg2 Excluded 55.7 2.9 1.8 17.7 9.9 1.4 1.0 8.1 4.5 4.6 0.3 26.6 2.6 1.9 0.5 0.3 1.0 1.3 0.7 2.2 0.6 0.3 0.4 0.1 13.1 0.2625
MYC K562 Excluded 13.6 1.9 3.2 17.1 13.9 3.9 3.6 17.8 10.9 3.1 0.7 12.4 2.9 3.4 0.5 0.2 0.9 1.2 1.3 6.1 1.8 0.8 0.6 0.2 4.0 0.0176
NFE2 Gm12878 Shared 111.8 0.0 0.0 13.8 6.7 0.0 0.0 1.3 19.1 3.9 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 12.5 0.0012
NFE2 K562 Shared 143.6 0.8 0.4 10.6 5.3 1.5 0.0 3.4 4.5 0.0 1.6 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 7.1 0.0012
NFE2 Gm12878 Unique 83.1 1.3 1.0 28.0 20.7 0.6 0.0 11.2 22.7 7.8 0.1 6.6 0.4 1.0 0.1 0.0 0.3 0.3 0.0 2.7 0.0 0.0 0.0 0.0 36.7 0.0041
NFE2 K562 Unique 28.8 2.0 0.8 7.0 97.1 9.1 1.2 23.8 11.3 0.3 1.0 4.0 0.2 1.8 0.1 0.0 0.2 0.1 0.0 0.7 0.0 0.1 0.1 0.0 6.9 0.0117
NFE2 Gm12878 Excluded 15.2 3.5 2.8 5.6 16.4 3.5 3.1 15.3 14.5 6.3 0.4 6.7 1.8 3.5 1.3 0.8 1.8 2.4 0.9 1.5 1.2 0.8 0.9 0.3 4.9 0.0117
NFE2 K562 Excluded 93.2 2.2 2.6 21.5 17.2 1.7 1.0 9.3 5.0 2.4 1.2 7.5 0.6 0.8 0.0 0.1 0.5 1.0 0.0 2.0 0.1 0.2 0.2 0.1 12.2 0.0041
NR2C2 Gm12878 Shared 107.3 1.7 0.4 11.0 4.7 0.3 0.2 2.3 2.4 3.2 0.0 8.5 0.8 0.4 0.0 0.0 0.9 1.1 0.0 0.0 0.1 0.1 0.1 0.0 31.6 0.0049
NR2C2 Helas3 Shared 117.2 0.8 0.1 6.1 7.8 1.0 0.2 3.4 0.8 0.5 0.2 6.2 0.7 1.9 0.0 0.1 0.3 0.0 0.0 1.1 0.1 0.0 0.0 0.0 4.3 0.0084
NR2C2 Hepg2 Shared 115.9 0.9 0.5 8.9 6.5 0.6 0.1 3.9 1.1 0.4 0.0 3.3 0.2 0.3 0.0 0.0 0.1 0.1 0.0 0.2 0.0 0.0 0.0 0.0 10.5 0.0087
NR2C2 K562 Shared 144.0 0.8 1.5 9.6 5.2 0.4 0.2 2.3 1.1 2.1 0.0 3.5 0.3 0.0 0.2 0.0 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0041
NR2C2 Gm12878 Unique 18.6 3.3 0.9 10.9 13.7 1.8 2.1 8.1 2.6 6.1 8.2 4.8 1.4 5.4 0.2 0.0 4.9 10.4 7.7 8.7 1.8 0.8 0.8 0.3 138.1 0.0051
NR2C2 Helas3 Unique 54.0 3.4 2.1 10.7 61.4 4.3 1.7 13.8 6.9 2.4 0.2 8.2 1.2 0.8 0.0 0.0 0.9 0.5 0.3 1.7 0.6 0.2 0.1 0.0 15.1 0.0072
NR2C2 Hepg2 Unique 99.2 1.5 1.1 12.9 26.3 0.8 0.3 10.7 0.0 0.1 0.0 2.8 0.3 0.4 0.0 0.0 0.1 1.1 0.0 0.7 0.0 0.0 0.0 0.0 14.0 0.0119
NR2C2 K562 Unique 69.5 0.3 3.3 10.2 7.6 7.5 1.4 7.8 0.1 5.3 5.4 3.6 0.2 1.4 0.1 0.0 1.0 0.3 0.0 2.1 0.2 0.1 0.1 0.0 114.9 0.0006
NR2C2 Gm12878 Excluded 70.5 1.8 0.9 12.3 4.1 0.8 1.5 3.5 4.0 3.8 0.4 7.9 1.2 1.4 0.3 0.2 1.0 2.0 1.9 4.1 1.0 0.6 0.7 0.1 17.5 0.0248
NR2C2 Helas3 Excluded 64.3 3.3 1.3 9.2 4.5 1.7 0.4 3.3 1.4 4.1 1.3 5.4 1.3 2.7 0.3 0.1 1.6 2.0 2.6 2.2 0.5 0.3 0.4 0.1 41.8 0.0192
NR2C2 Hepg2 Excluded 33.7 2.6 1.9 8.6 9.5 1.5 2.0 12.4 3.7 7.6 2.1 5.9 1.9 3.0 0.4 0.1 2.6 3.3 0.8 6.0 1.9 0.7 0.5 0.1 49.8 0.0142
NR2C2 K562 Excluded 77.7 3.4 2.9 9.1 8.2 2.6 2.1 6.5 3.1 2.0 3.0 5.8 1.1 2.1 0.3 0.1 0.5 0.7 0.7 3.7 1.1 0.4 0.4 0.1 14.8 0.0301
NRF1 Gm12878 Shared 116.7 0.1 0.1 38.3 1.0 0.0 0.0 0.6 0.4 0.1 0.0 3.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 8.1 0.0253
NRF1 H1hesc Shared 168.5 0.5 0.2 25.8 6.2 0.0 0.0 1.2 0.2 0.0 0.0 2.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.1 0.0 0.0 3.3 0.0212
NRF1 Helas3 Shared 131.4 0.1 0.1 13.8 1.1 0.0 0.0 0.3 0.3 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 0.0161
NRF1 Hepg2 Shared 122.9 0.3 0.0 9.8 1.0 0.0 0.0 0.7 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 0.0124
NRF1 K562 Shared 151.7 0.4 0.0 22.7 2.8 0.0 0.0 0.9 0.2 0.1 0.1 2.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 2.5 0.0217
NRF1 Gm12878 Unique 107.2 0.8 0.4 33.8 10.4 0.1 0.1 3.8 0.3 0.0 0.2 9.5 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 12.5 0.0113
NRF1 H1hesc Unique 87.2 3.8 0.5 61.8 17.8 0.7 0.1 5.4 0.3 0.1 0.0 7.0 0.2 2.4 0.0 0.0 0.7 0.2 0.0 3.6 0.0 0.0 0.0 0.0 15.0 0.0050
NRF1 Helas3 Unique 88.3 2.4 0.0 15.1 45.7 0.7 0.0 8.5 1.2 0.0 0.0 3.9 0.1 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 67.4 0.0019
NRF1 Hepg2 Unique 94.1 3.9 0.3 13.9 28.8 0.3 0.1 11.5 0.3 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.1 0.0 44.3 0.0011
NRF1 K562 Unique 107.3 1.7 4.4 23.8 27.7 0.3 0.0 8.0 0.7 1.6 1.7 5.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.8 0.1 0.0 0.0 0.0 25.3 0.0046
NRF1 Gm12878 Excluded 66.1 1.3 2.4 48.1 2.3 0.2 0.3 4.0 2.9 4.3 0.6 8.8 1.8 1.0 0.3 0.2 0.6 2.9 0.4 17.5 1.8 0.4 0.4 0.1 28.2 0.0163
NRF1 H1hesc Excluded 129.7 2.3 0.9 24.1 8.8 0.7 0.8 4.1 1.9 1.2 0.1 4.9 0.5 0.9 0.1 0.1 0.2 0.3 0.4 1.6 0.4 0.3 0.1 0.0 19.0 0.0267
NRF1 Helas3 Excluded 91.7 2.5 1.3 33.8 1.7 0.4 0.2 1.1 0.8 2.4 0.1 5.1 1.6 0.6 0.1 0.1 0.4 1.7 0.3 0.3 0.3 0.2 0.2 0.1 7.0 0.0350
NRF1 Hepg2 Excluded 86.8 0.9 0.8 23.7 2.0 0.4 0.2 2.3 2.8 4.8 0.2 6.3 0.9 0.4 0.2 0.1 0.5 1.7 0.2 1.6 0.3 0.2 0.2 0.0 10.2 0.0394
NRF1 K562 Excluded 103.3 2.1 2.1 49.6 4.0 0.3 1.3 5.0 1.5 4.3 0.2 5.7 0.9 1.2 0.1 0.2 0.1 1.0 0.2 2.4 0.3 0.2 0.2 0.0 5.4 0.0266
POLR3A Helas3 Shared 77.1 8.2 8.2 87.4 4.3 1.3 0.6 4.1 8.0 0.8 0.2 4.7 0.5 0.0 0.1 0.1 0.2 1.2 0.2 0.3 0.3 0.2 0.2 0.1 5.6 0.0051
POLR3A K562 Shared 110.7 8.6 2.5 26.4 12.1 0.8 0.3 5.7 14.2 0.0 0.0 2.7 0.5 0.3 0.1 0.0 0.4 0.5 0.3 0.8 0.1 0.2 0.1 0.0 3.3 0.0051
POLR3A Helas3 Unique 22.6 13.0 2.5 12.6 60.1 12.2 3.7 25.5 19.6 0.7 1.3 8.8 0.6 3.8 0.5 0.2 0.4 0.6 0.3 0.1 0.1 0.1 0.2 0.0 13.6 0.0146
POLR3A K562 Unique 48.0 10.1 6.7 29.0 33.6 5.3 2.6 20.5 12.6 0.2 1.0 5.5 1.4 0.6 0.1 0.0 0.0 1.0 0.3 3.0 0.4 0.3 0.2 0.0 10.3 0.0034
POLR3A Helas3 Excluded 21.5 13.0 7.8 14.4 3.8 2.8 1.5 0.5 4.9 2.4 1.9 7.8 2.1 1.4 0.3 0.6 0.7 2.0 1.1 7.0 0.9 1.0 0.9 0.2 3.0 0.0034
POLR3A K562 Excluded 13.9 10.2 3.2 3.7 10.8 5.6 4.1 8.4 9.1 0.8 1.5 7.2 1.7 2.2 0.9 0.6 1.1 1.2 1.7 1.9 1.4 1.0 1.0 0.3 4.3 0.0146
POLR3G Gm12878 Shared 105.8 0.0 0.0 71.0 0.5 0.0 0.0 4.7 0.0 0.0 0.0 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0003
POLR3G K562 Shared 159.4 0.9 0.0 0.8 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0003
POLR3G Gm12878 Unique 109.2 0.0 0.3 51.6 4.8 0.0 0.0 1.6 4.2 0.0 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0005
POLR3G K562 Unique 152.5 2.8 0.0 9.3 6.7 0.1 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0006
POLR3G Gm12878 Excluded 65.5 1.4 6.8 119.7 2.5 0.0 0.0 8.9 37.0 1.7 0.0 8.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 8.7 0.0 0.0 0.0 0.0 0.0 0.0006
POLR3G K562 Excluded 151.0 2.9 2.0 26.1 0.5 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0005
RAD21 Gm12878 Shared 12.5 0.3 0.1 23.2 8.3 0.3 0.2 10.4 0.1 0.0 0.0 198.7 43.4 0.8 0.2 0.0 0.9 0.2 0.0 6.1 0.0 0.0 0.0 0.0 26.8 0.2259
RAD21 H1hesc Shared 11.4 0.4 0.3 11.7 9.3 0.3 0.3 10.7 0.1 0.1 0.1 107.7 38.4 0.8 0.2 0.0 0.5 0.2 0.1 1.7 0.0 0.0 0.0 0.0 15.2 0.3081
RAD21 Helas3 Shared 14.0 0.4 0.3 38.9 9.8 0.4 0.1 7.8 0.1 0.0 0.0 157.5 31.1 0.3 0.1 0.0 0.5 0.1 0.0 1.8 0.0 0.0 0.0 0.0 20.0 0.1834
RAD21 Hepg2 Shared 12.2 0.4 0.3 20.3 7.5 0.4 0.2 11.8 0.0 0.1 0.1 145.4 45.3 0.7 0.2 0.0 1.0 0.3 0.2 3.0 0.0 0.0 0.0 0.0 36.4 0.2858
RAD21 K562 Shared 16.3 0.2 0.1 32.1 10.7 0.1 0.1 13.3 0.1 0.0 0.0 191.2 20.0 0.6 0.1 0.0 0.5 0.2 0.0 3.4 0.0 0.0 0.0 0.0 22.4 0.1787
RAD21 Gm12878 Unique 30.3 1.4 0.4 10.7 64.5 2.0 0.8 20.8 0.9 0.1 0.0 36.5 33.4 1.7 0.2 0.0 0.5 0.2 0.0 2.6 0.0 0.0 0.0 0.0 7.2 0.0313



RAD21 H1hesc Unique 8.3 0.5 0.4 9.9 14.9 1.0 0.8 12.3 0.6 0.4 0.1 58.2 62.4 1.3 0.2 0.0 0.6 0.3 0.2 2.1 0.0 0.0 0.0 0.0 5.9 0.1689
RAD21 Helas3 Unique 26.1 0.7 0.4 9.5 98.0 1.4 0.5 31.2 1.8 0.1 0.0 19.7 14.5 0.6 0.1 0.0 0.2 0.1 0.0 0.7 0.0 0.0 0.0 0.0 7.3 0.0403
RAD21 Hepg2 Unique 34.1 0.8 0.6 14.6 57.4 0.9 0.4 15.2 0.0 0.2 0.1 42.0 33.7 1.0 0.3 0.0 1.2 0.4 0.1 4.2 0.0 0.0 0.0 0.0 24.9 0.0548
RAD21 K562 Unique 47.0 0.4 0.1 30.2 29.4 0.7 0.3 16.0 0.7 0.1 0.0 59.4 15.7 1.2 0.0 0.0 0.7 0.2 0.0 5.7 0.0 0.0 0.0 0.0 28.6 0.0083
RAD21 Gm12878 Excluded 7.0 0.8 0.8 12.1 3.0 0.7 1.1 4.7 2.1 2.2 0.6 26.4 51.0 1.5 0.8 0.2 2.0 1.9 0.9 13.2 1.6 0.7 0.5 0.3 5.9 0.3840
RAD21 H1hesc Excluded 13.3 2.3 1.4 7.7 10.7 2.9 2.2 8.1 6.9 1.7 1.2 23.2 23.6 2.6 0.8 0.4 1.1 0.8 1.0 2.2 0.6 0.6 0.6 0.3 7.7 0.1643
RAD21 Helas3 Excluded 9.0 0.9 0.8 14.5 3.4 1.0 0.6 3.1 0.8 2.0 0.2 40.1 46.6 1.1 0.5 0.1 1.2 1.2 0.6 4.2 0.6 0.4 0.3 0.2 6.7 0.4175
RAD21 Hepg2 Excluded 6.7 1.0 1.1 8.3 4.4 1.1 0.9 6.0 4.0 4.7 0.1 26.8 50.3 1.3 0.7 0.2 1.4 1.0 0.6 5.2 0.7 0.4 0.4 0.3 6.9 0.3007
RAD21 K562 Excluded 8.1 0.9 1.2 11.6 5.6 0.9 1.1 7.3 2.4 1.7 0.3 36.7 43.7 1.5 0.6 0.1 1.1 0.9 0.7 5.6 0.6 0.4 0.3 0.3 4.9 0.4542
REST Gm12878 Shared 8.6 1.5 1.2 22.0 1.9 0.7 0.7 5.1 14.8 58.6 1.6 14.3 3.1 1.3 0.3 0.1 0.8 1.7 3.0 33.3 2.9 1.2 0.5 0.4 4.8 0.0168
REST H1hesc Shared 14.3 3.2 1.3 15.4 4.2 1.1 1.1 7.0 14.4 5.4 0.9 17.2 3.1 1.9 0.4 0.2 0.8 0.7 1.8 5.3 0.8 0.9 0.6 0.3 3.7 0.0424
REST Helas3 Shared 13.4 2.3 1.2 12.6 3.7 0.8 0.5 3.8 14.0 13.6 0.3 12.8 3.2 1.0 0.4 0.2 0.8 1.2 1.4 7.5 1.4 1.1 0.6 0.3 2.5 0.0386
REST Hepg2 Shared 9.2 1.6 1.1 15.6 2.7 0.6 0.6 6.0 23.9 30.9 1.1 19.3 3.5 1.0 0.3 0.2 1.0 1.3 3.9 8.5 1.0 0.8 0.5 0.3 5.1 0.0230
REST K562 Shared 16.9 2.3 1.9 20.6 4.1 0.9 1.4 8.3 9.9 18.2 1.7 14.8 2.8 1.7 0.5 0.3 0.9 1.0 5.5 7.5 1.6 0.9 0.6 0.3 3.7 0.0350
REST Gm12878 Unique 41.4 6.1 1.0 20.7 34.1 0.6 0.7 29.5 0.3 7.0 0.0 4.6 1.0 7.9 0.1 0.1 0.9 1.1 1.6 9.9 0.9 0.2 0.5 0.1 0.5 0.0003
REST H1hesc Unique 12.8 2.2 2.5 12.8 19.8 3.6 3.1 11.3 5.6 3.2 1.1 12.7 3.4 2.7 0.5 0.3 0.7 0.9 1.0 4.1 1.3 0.6 0.6 0.4 7.6 0.0242
REST Helas3 Unique 17.6 4.3 1.9 7.2 22.3 3.4 2.1 9.8 6.6 3.1 0.6 6.6 1.8 3.9 0.8 0.3 1.2 1.1 1.4 3.3 1.8 1.0 0.7 0.3 3.5 0.0189
REST Hepg2 Unique 32.6 1.2 2.8 43.2 10.9 1.0 1.3 12.5 11.8 8.7 0.0 21.6 1.2 0.7 0.1 0.0 0.7 2.7 2.6 10.8 0.7 0.2 0.2 0.0 15.9 0.0027
REST K562 Unique 67.7 2.0 0.7 8.3 75.3 1.3 0.4 15.8 2.0 0.4 0.3 3.7 0.2 0.8 0.1 0.0 0.1 0.2 0.3 0.8 0.2 0.1 0.1 0.0 5.4 0.0519
REST Gm12878 Excluded 23.9 2.4 1.6 11.9 10.4 1.5 1.6 7.9 3.2 5.4 0.9 8.8 2.7 2.2 0.8 0.4 1.4 1.8 1.8 7.9 2.6 1.1 0.9 0.4 5.2 0.1281
REST H1hesc Excluded 43.0 4.6 1.7 9.2 14.1 3.3 2.2 6.9 5.4 2.3 1.6 5.5 1.6 4.1 0.9 0.5 1.3 1.0 1.7 2.5 1.1 0.9 0.7 0.3 3.3 0.0786
REST Helas3 Excluded 29.6 2.9 1.7 11.8 9.5 1.7 1.0 4.4 2.6 4.5 0.4 8.2 3.0 2.6 0.9 0.3 1.1 2.2 1.3 2.6 1.1 0.7 0.7 0.3 4.2 0.0877
REST Hepg2 Excluded 24.4 2.7 2.2 9.0 6.7 1.4 1.5 5.3 3.6 5.4 0.4 8.3 2.5 2.3 0.9 0.5 1.3 1.6 1.5 3.4 1.6 0.9 0.7 0.4 5.8 0.1195
REST K562 Excluded 10.9 2.2 1.9 10.7 4.2 1.4 1.6 4.6 4.8 5.4 0.4 9.5 3.4 1.6 0.7 0.4 0.9 0.8 2.6 4.5 1.9 1.0 0.7 0.6 3.5 0.0583
RFX5 Gm12878 Shared 93.2 0.8 0.3 26.8 8.2 0.5 0.5 7.1 7.2 7.4 0.2 13.2 0.5 0.7 0.1 0.1 0.3 0.7 0.0 1.7 0.1 0.1 0.1 0.1 9.6 0.0162
RFX5 H1hesc Shared 69.4 5.2 1.9 17.7 28.2 2.4 1.2 13.6 4.2 2.4 0.2 18.5 2.5 1.7 0.6 0.3 0.3 0.6 0.3 1.3 0.4 0.4 0.3 0.1 8.7 0.0082
RFX5 Helas3 Shared 90.2 1.3 1.1 16.2 13.6 0.5 0.6 7.9 6.8 1.6 0.1 15.1 0.6 1.0 0.3 0.1 0.4 0.3 0.3 0.7 0.2 0.2 0.1 0.0 6.0 0.0195
RFX5 Hepg2 Shared 80.4 1.2 1.1 13.4 11.1 0.8 0.6 7.2 4.7 2.6 0.0 12.1 1.7 1.1 0.3 0.1 0.7 1.0 0.4 1.6 0.3 0.3 0.2 0.1 11.9 0.0199
RFX5 Gm12878 Unique 69.7 2.3 0.9 23.9 33.2 2.7 0.5 20.0 11.2 4.4 0.3 4.6 0.1 2.0 0.1 0.0 0.1 0.3 0.0 1.2 0.1 0.1 0.1 0.1 16.8 0.0113
RFX5 H1hesc Unique 30.5 3.5 1.9 18.7 37.1 4.2 3.2 21.6 6.7 1.9 1.0 21.7 3.1 4.1 0.2 0.1 0.1 0.6 0.6 0.8 0.5 0.0 0.3 0.2 7.8 0.0047
RFX5 Helas3 Unique 40.2 1.0 0.4 30.6 67.1 1.3 0.4 27.3 2.7 0.2 0.1 59.6 1.3 0.9 0.1 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0 16.9 0.0762
RFX5 Hepg2 Unique 66.5 2.6 1.5 11.6 40.4 2.8 1.5 13.2 8.2 1.6 0.4 6.3 1.1 2.4 0.1 0.0 0.4 0.4 0.5 2.0 0.4 0.2 0.2 0.1 22.3 0.0175
RFX5 Gm12878 Excluded 29.5 1.5 1.1 17.7 8.2 1.0 1.5 8.9 8.4 3.9 0.6 67.2 5.3 1.7 0.5 0.3 0.9 1.1 1.4 4.1 1.2 0.7 0.7 0.3 13.7 0.1074
RFX5 H1hesc Excluded 54.5 3.2 1.2 10.2 16.1 2.8 1.5 8.2 8.0 1.1 0.9 30.5 6.2 2.7 0.5 0.2 0.7 0.6 1.0 1.3 0.6 0.4 0.4 0.2 10.7 0.1220
RFX5 Helas3 Excluded 48.4 2.8 1.4 14.2 6.6 2.1 0.8 3.9 4.6 3.5 0.3 8.6 3.1 2.3 0.8 0.2 0.9 1.7 1.1 2.0 0.7 0.5 0.5 0.2 8.7 0.0391
RFX5 Hepg2 Excluded 32.1 1.9 1.5 14.0 14.5 2.1 1.5 14.0 11.0 8.4 0.3 55.8 6.0 1.8 0.4 0.3 0.6 0.8 0.6 2.4 0.4 0.3 0.4 0.2 17.3 0.0975
RXRA Gm12878 Shared 98.4 0.4 0.0 19.5 13.6 0.0 0.0 5.3 0.0 0.0 0.0 38.8 0.0 0.0 0.0 0.0 0.0 0.3 0.0 1.5 0.0 0.0 0.0 0.0 59.8 0.0019
RXRA H1hesc Shared 85.6 1.5 0.5 24.6 45.2 0.7 0.4 16.2 2.2 0.4 0.0 43.0 1.0 2.4 0.0 0.0 0.3 0.0 0.0 1.5 0.0 0.0 0.0 0.0 16.9 0.0028
RXRA Hepg2 Shared 84.9 0.6 0.4 20.4 21.9 0.5 0.1 12.7 1.9 0.4 0.0 25.5 1.1 0.2 0.0 0.0 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.0 55.4 0.0034
RXRA Gm12878 Unique 60.3 1.2 0.3 11.3 65.3 0.9 0.2 17.0 1.7 0.3 0.0 43.0 0.3 0.6 0.0 0.0 0.7 1.2 0.0 0.1 0.0 0.0 0.0 0.0 23.9 0.0143
RXRA H1hesc Unique 37.0 2.1 1.4 25.2 84.3 2.2 0.8 28.2 4.6 0.7 0.0 39.9 1.4 1.9 0.0 0.0 0.1 0.1 0.1 11.0 0.2 0.2 0.0 0.0 14.3 0.0123
RXRA Hepg2 Unique 46.7 2.3 1.1 11.3 117.7 4.4 1.0 35.6 6.5 0.7 0.1 4.2 0.1 1.9 0.0 0.0 0.1 0.2 0.0 0.6 0.0 0.0 0.0 0.0 15.9 0.0920
RXRA Gm12878 Excluded 14.6 2.5 1.8 10.4 6.7 2.2 2.3 6.9 5.7 4.0 0.8 13.8 3.3 2.6 1.2 0.7 1.9 2.6 2.1 5.5 2.3 1.2 1.3 0.3 5.3 0.1063
RXRA H1hesc Excluded 22.3 3.1 1.5 7.0 14.8 4.3 3.1 9.3 4.2 2.9 2.1 9.7 1.9 4.3 1.0 0.7 1.5 1.3 2.1 2.6 1.0 1.0 0.8 0.2 6.8 0.1073
RXRA Hepg2 Excluded 31.0 1.8 2.7 19.3 6.2 1.3 1.4 9.5 4.6 3.7 0.4 47.7 5.7 2.1 0.6 0.4 1.3 1.6 0.8 2.8 0.9 0.6 0.5 0.2 17.7 0.0270
SIN3A Gm12878 Shared 114.1 0.7 0.1 22.5 2.3 0.0 0.0 1.7 1.9 3.8 0.0 4.5 0.1 0.3 0.0 0.0 0.2 0.6 0.0 3.4 0.1 0.0 0.0 0.0 7.8 0.0367
SIN3A H1hesc Shared 151.0 6.1 0.2 24.9 10.8 0.0 0.0 3.6 1.5 0.5 0.0 8.7 0.1 0.7 0.0 0.0 0.2 0.1 0.1 1.2 0.0 0.0 0.0 0.0 7.7 0.0152
SIN3A Hepg2 Shared 119.7 0.7 0.0 8.7 2.6 0.1 0.0 1.0 3.9 1.1 0.1 2.5 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.4 0.0 0.0 0.0 0.0 11.0 0.0337
SIN3A K562 Shared 143.4 2.7 0.1 17.7 4.6 0.1 0.0 2.7 1.2 1.3 0.0 2.8 0.0 0.3 0.0 0.0 0.0 0.1 0.5 0.9 0.0 0.0 0.0 0.0 3.9 0.0263
SIN3A Gm12878 Unique 105.3 1.6 0.4 25.4 9.5 0.2 0.1 3.6 1.2 1.2 0.3 4.7 0.3 0.6 0.0 0.0 0.4 0.8 0.2 2.3 0.1 0.0 0.0 0.0 15.1 0.0406
SIN3A H1hesc Unique 64.6 15.5 2.0 32.6 44.8 1.2 0.5 22.8 7.2 1.2 0.3 16.7 0.7 3.7 0.1 0.0 0.5 0.2 0.4 3.3 0.0 0.0 0.0 0.0 13.6 0.0161
SIN3A Hepg2 Unique 109.2 1.6 0.1 7.6 32.0 0.1 0.1 3.0 1.0 0.1 0.0 0.6 0.0 0.4 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 13.3 0.0395
SIN3A K562 Unique 123.2 15.0 0.2 9.2 12.6 0.2 0.0 2.8 0.6 0.6 0.3 2.0 0.1 1.7 0.0 0.0 0.7 0.7 0.0 0.3 0.0 0.0 0.0 0.0 7.8 0.0198
SIN3A Gm12878 Excluded 70.9 4.8 1.7 31.7 3.7 0.4 0.7 3.9 3.6 7.5 0.6 8.1 1.3 2.1 0.4 0.2 1.4 2.2 1.5 10.7 1.4 0.4 0.4 0.1 5.7 0.0845
SIN3A H1hesc Excluded 129.4 12.6 1.2 21.2 11.3 1.1 0.6 5.2 1.8 1.2 0.4 3.5 0.4 3.2 0.2 0.1 0.8 0.6 0.6 1.3 0.2 0.2 0.1 0.0 11.3 0.1305
SIN3A Hepg2 Excluded 81.3 5.0 1.1 16.7 3.5 0.3 0.3 2.9 5.1 5.4 0.1 8.5 1.0 1.4 0.3 0.1 1.2 2.1 0.6 2.2 0.4 0.1 0.2 0.0 10.2 0.0886
SIN3A K562 Excluded 103.1 5.5 1.9 23.5 8.0 0.8 1.1 4.9 2.3 3.3 0.3 4.6 0.7 1.7 0.2 0.1 0.5 0.6 1.0 2.1 0.4 0.2 0.2 0.0 8.2 0.1158
SIX5 Gm12878 Shared 98.7 0.2 0.6 27.9 2.0 0.2 0.2 2.7 12.6 13.8 0.1 3.3 0.0 0.5 0.1 0.1 0.6 0.5 0.3 1.7 0.1 0.1 0.1 0.0 5.6 0.0151
SIX5 H1hesc Shared 140.5 1.6 0.9 17.4 6.1 0.3 0.2 6.5 4.3 2.3 0.8 5.0 0.3 0.9 0.1 0.0 0.2 0.6 0.1 0.0 0.1 0.1 0.1 0.0 1.7 0.0133
SIX5 K562 Shared 127.7 0.7 2.1 18.0 7.4 0.2 0.1 6.7 9.1 3.6 0.9 2.7 0.2 0.6 0.1 0.1 0.3 0.1 0.1 0.8 0.1 0.1 0.0 0.0 4.4 0.0134
SIX5 Gm12878 Unique 110.8 0.5 0.2 10.1 9.2 0.1 0.2 3.1 3.6 3.4 0.0 6.0 0.2 0.4 0.1 0.0 0.2 0.2 0.0 0.1 0.0 0.1 0.0 0.0 9.5 0.0137
SIX5 H1hesc Unique 56.5 8.4 5.9 10.3 41.7 3.3 1.4 17.8 8.9 3.3 0.5 8.5 1.9 4.5 0.0 0.0 1.4 1.0 0.2 1.3 0.1 0.2 0.2 0.2 11.5 0.0052
SIX5 K562 Unique 103.1 2.4 3.5 14.0 11.3 1.7 0.3 5.6 13.9 4.8 2.1 1.1 0.1 0.5 0.1 0.0 0.3 0.4 0.0 1.2 0.2 0.1 0.1 0.0 35.1 0.0024
SIX5 Gm12878 Excluded 44.1 2.3 1.0 22.0 1.7 0.5 0.7 2.4 12.1 12.7 1.1 6.4 2.3 1.6 0.4 0.2 1.6 1.8 1.1 4.1 1.6 0.9 0.5 0.4 33.4 0.0087
SIX5 H1hesc Excluded 155.8 2.3 0.5 12.0 6.5 0.6 0.5 2.9 1.8 1.0 0.4 4.9 0.3 0.6 0.3 0.2 0.3 0.3 0.1 0.5 0.1 0.0 0.1 0.0 21.3 0.0190
SIX5 K562 Excluded 104.4 2.3 3.2 12.6 5.4 0.4 0.6 4.1 5.6 2.2 0.4 4.3 0.9 1.1 0.1 0.1 0.5 0.5 0.7 0.9 0.3 0.3 0.3 0.2 2.6 0.0217
SMARCA4 Helas3 Shared 55.3 0.8 0.0 0.0 94.6 0.0 0.0 0.0 23.3 0.0 0.0 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0001
SMARCA4 K562 Shared 28.4 0.0 0.0 0.0 112.0 0.0 0.0 32.9 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 38.8 0.0001
SMARCA4 Helas3 Unique 72.6 3.8 0.0 5.4 84.3 1.7 0.1 10.7 0.6 0.0 0.0 1.2 0.0 0.1 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 9.5 0.0045
SMARCA4 K562 Unique 43.7 3.8 0.0 2.6 116.6 3.1 0.1 11.7 0.5 0.2 0.0 1.3 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 14.5 0.0173
SMARCA4 Helas3 Excluded 15.8 5.6 3.4 6.7 19.8 4.3 2.7 12.1 3.7 2.9 0.3 5.4 2.3 3.3 1.4 0.9 1.7 1.7 1.6 0.4 0.8 0.6 0.7 0.3 5.3 0.0173
SMARCA4 K562 Excluded 41.2 4.4 4.7 10.9 31.4 4.7 2.3 15.4 5.7 1.1 0.5 3.4 0.8 2.0 0.3 0.1 0.3 0.6 1.0 3.9 1.1 0.5 0.4 0.2 4.6 0.0045
SMARCB1 Helas3 Shared 65.5 0.0 0.0 107.4 56.0 0.0 0.0 5.5 7.3 4.3 0.0 13.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0007
SMARCB1 K562 Shared 73.6 0.2 0.0 25.9 67.5 0.0 0.0 14.3 7.6 2.8 0.0 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 19.5 0.0007
SMARCB1 Helas3 Unique 103.6 2.1 0.2 20.5 30.4 0.4 0.0 3.6 0.6 0.7 0.0 7.6 0.2 0.4 0.0 0.0 0.2 0.4 0.0 0.6 0.0 0.0 0.0 0.0 11.1 0.0629
SMARCB1 K562 Unique 38.8 6.4 0.2 5.2 112.6 5.1 0.3 10.7 0.1 0.4 0.0 3.7 0.0 0.4 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 19.4 0.0117
SMARCB1 Helas3 Excluded 14.4 7.2 5.1 8.1 26.9 5.3 3.7 16.3 3.8 3.4 0.4 8.8 2.6 3.7 1.1 0.6 1.1 0.9 1.6 0.0 0.4 0.5 0.6 0.2 4.0 0.0117
SMARCB1 K562 Excluded 89.2 6.1 1.7 34.6 14.1 1.3 1.6 10.2 1.9 2.7 0.1 7.3 0.5 1.8 0.0 0.0 0.2 0.7 0.4 3.9 0.6 0.2 0.1 0.0 5.5 0.0629
SMC3 Gm12878 Shared 11.9 0.1 0.0 26.8 8.0 0.1 0.0 10.5 0.0 0.0 0.0 257.2 24.8 0.4 0.1 0.0 0.7 0.1 0.0 5.1 0.0 0.0 0.0 0.0 35.6 0.1557
SMC3 Helas3 Shared 16.0 0.3 0.2 49.2 7.8 0.1 0.0 6.8 0.0 0.0 0.0 176.8 23.6 0.2 0.1 0.0 0.5 0.1 0.0 1.2 0.0 0.0 0.0 0.0 22.6 0.1331
SMC3 K562 Shared 16.3 0.1 0.1 33.4 10.6 0.0 0.0 12.8 0.0 0.0 0.0 223.6 12.3 0.5 0.0 0.0 0.3 0.1 0.0 1.8 0.0 0.0 0.0 0.0 25.1 0.1354
SMC3 Gm12878 Unique 18.3 0.7 0.1 20.8 26.0 0.6 0.1 12.9 0.2 0.0 0.0 131.4 48.5 1.0 0.2 0.0 0.6 0.1 0.0 4.5 0.0 0.0 0.0 0.0 17.5 0.0444
SMC3 Helas3 Unique 39.3 0.6 0.2 21.4 49.6 0.4 0.1 14.0 0.4 0.1 0.0 63.6 21.6 0.5 0.1 0.0 0.5 0.1 0.0 1.7 0.0 0.0 0.0 0.0 11.0 0.0692
SMC3 K562 Unique 24.7 0.2 0.2 32.5 14.0 0.2 0.1 15.2 0.0 0.0 0.0 139.8 20.0 0.7 0.1 0.0 0.6 0.1 0.0 5.6 0.0 0.0 0.0 0.0 31.4 0.0297
SMC3 Gm12878 Excluded 17.8 0.8 0.6 19.6 5.6 0.8 1.1 7.3 3.0 2.9 0.2 57.3 51.4 1.6 0.6 0.1 2.1 1.6 0.6 13.9 1.0 0.4 0.4 0.1 13.0 0.1124
SMC3 Helas3 Excluded 11.6 0.7 0.6 28.2 5.0 0.6 0.3 4.8 0.3 0.8 0.0 102.4 45.1 0.9 0.3 0.1 0.8 0.7 0.2 2.7 0.2 0.1 0.1 0.1 15.2 0.1102
SMC3 K562 Excluded 16.7 1.0 1.0 17.3 9.9 0.9 0.9 9.4 2.9 1.2 0.2 65.2 45.5 1.2 0.4 0.0 0.7 0.6 0.4 3.8 0.4 0.2 0.2 0.1 7.7 0.1473
SP1 Gm12878 Shared 108.3 0.2 0.2 37.2 6.9 0.2 0.0 3.3 2.7 2.8 0.0 6.1 0.0 0.2 0.0 0.0 0.2 0.4 0.0 2.0 0.0 0.0 0.0 0.0 4.2 0.0363
SP1 H1hesc Shared 147.3 1.2 0.2 24.4 27.8 0.9 0.1 5.6 1.4 0.7 0.2 5.6 0.1 0.3 0.0 0.0 0.1 0.2 0.1 0.3 0.0 0.1 0.0 0.0 3.6 0.0339
SP1 Hepg2 Shared 113.9 0.4 0.1 12.8 13.1 0.2 0.0 2.5 1.4 0.1 0.0 2.9 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 5.9 0.0314
SP1 K562 Shared 133.1 0.6 0.3 39.3 9.7 0.2 0.1 4.5 2.3 1.0 0.1 2.1 0.2 0.5 0.0 0.0 0.1 0.3 0.0 0.5 0.0 0.0 0.0 0.0 1.6 0.0190
SP1 Gm12878 Unique 64.0 0.8 0.1 13.3 81.3 1.4 0.0 18.5 3.1 0.2 0.0 5.3 0.0 0.5 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.0 4.2 0.0670
SP1 H1hesc Unique 46.0 8.9 4.8 19.2 151.8 10.4 0.6 30.0 5.7 0.8 0.2 8.2 0.3 3.5 0.0 0.0 0.7 0.5 0.0 5.0 0.1 0.1 0.0 0.0 7.0 0.0556
SP1 Hepg2 Unique 47.9 3.0 1.1 9.6 132.6 6.3 0.5 31.6 3.5 0.1 0.2 0.9 0.0 1.2 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 10.2 0.1263
SP1 K562 Unique 92.4 2.5 1.0 16.8 54.7 0.9 0.2 7.8 2.5 2.1 0.5 0.8 0.1 0.3 0.1 0.0 0.2 0.3 0.0 0.5 0.0 0.1 0.1 0.0 5.4 0.0116
SP1 Gm12878 Excluded 17.8 2.8 1.9 13.5 5.6 2.1 2.0 6.0 7.3 6.5 1.1 5.0 1.8 2.6 1.1 0.7 1.8 2.5 2.1 6.7 2.4 1.2 1.2 0.4 3.9 0.2032
SP1 H1hesc Excluded 33.7 3.3 1.6 8.5 13.1 4.5 2.9 8.0 4.2 2.9 1.9 3.8 1.2 3.8 1.0 0.7 1.3 1.2 1.9 2.1 0.9 1.0 0.8 0.3 3.9 0.2170
SP1 Hepg2 Excluded 34.3 2.9 3.0 15.5 6.3 1.7 1.7 6.4 6.8 6.2 0.5 8.2 1.5 2.2 0.7 0.4 1.3 2.1 1.0 3.3 1.3 0.7 0.6 0.2 5.9 0.1489
SP1 K562 Excluded 33.8 2.5 2.7 13.9 11.4 2.8 2.8 8.8 5.5 2.8 0.5 4.5 1.4 2.7 0.9 0.4 1.1 1.2 1.7 2.8 1.3 0.9 0.8 0.3 3.5 0.2759
SPI1 Gm12878 Shared 41.3 3.7 2.2 11.7 31.4 3.5 3.6 27.1 11.0 5.3 0.4 13.8 1.4 3.6 0.3 0.2 0.4 0.6 0.3 3.1 0.4 0.4 0.4 0.1 6.3 0.0566
SPI1 K562 Shared 40.2 5.3 3.7 10.6 23.4 4.5 2.5 14.4 16.6 1.5 0.6 11.5 1.5 3.2 0.5 0.3 0.6 0.8 1.4 2.1 0.7 0.6 0.5 0.2 3.9 0.0566
SPI1 Gm12878 Unique 20.4 4.0 2.3 7.3 45.9 7.2 5.1 38.8 23.3 5.2 0.4 4.7 1.0 4.8 0.2 0.2 0.3 0.5 0.2 1.9 0.2 0.2 0.3 0.2 2.7 0.1686
SPI1 K562 Unique 27.8 5.1 3.7 9.7 35.7 6.3 2.9 17.6 15.7 1.8 1.2 8.3 1.3 2.8 0.4 0.2 0.6 0.7 0.5 2.8 0.8 0.6 0.5 0.1 8.9 0.0784
SPI1 Gm12878 Excluded 16.1 3.4 2.2 9.7 5.9 2.0 3.1 7.9 5.4 6.1 0.9 8.8 3.1 3.0 1.0 0.6 1.5 2.3 1.6 5.3 2.0 1.2 1.1 0.4 5.9 0.0784
SPI1 K562 Excluded 8.0 3.2 3.1 4.4 5.6 2.9 2.4 4.6 6.9 1.6 0.8 3.9 1.8 2.6 1.3 0.9 1.3 1.1 2.6 1.9 1.3 1.1 1.1 0.5 2.2 0.1686
SRF Gm12878 Shared 84.7 1.7 0.7 14.5 11.1 2.1 1.0 7.6 6.7 3.8 0.3 13.8 1.5 1.6 0.1 0.1 0.3 0.5 0.3 2.1 0.2 0.2 0.3 0.1 8.7 0.0157
SRF H1hesc Shared 108.5 1.8 0.8 10.1 31.2 6.9 1.1 7.7 5.0 1.2 1.1 9.7 1.7 1.9 0.2 0.1 0.4 1.3 0.4 0.8 0.1 0.3 0.2 0.1 3.3 0.0127
SRF Hepg2 Shared 79.2 2.6 1.5 11.2 12.0 2.4 1.4 8.4 7.0 1.3 1.2 13.0 2.5 1.7 0.2 0.1 0.4 0.3 0.8 1.2 0.3 0.2 0.2 0.1 9.8 0.0117
SRF K562 Shared 100.7 2.3 2.2 10.6 16.7 3.3 0.7 7.4 8.5 1.4 1.0 8.9 1.2 0.8 0.2 0.1 0.2 0.5 0.4 0.9 0.3 0.3 0.3 0.0 2.7 0.0123
SRF Gm12878 Unique 53.4 1.9 0.8 11.0 59.6 4.6 1.6 26.9 10.6 2.3 0.4 7.5 0.3 2.2 0.1 0.1 0.2 0.5 0.1 1.2 0.1 0.1 0.1 0.0 10.6 0.0400
SRF H1hesc Unique 26.3 2.1 2.6 8.1 57.2 15.7 2.9 16.3 11.0 1.2 2.2 11.6 2.2 3.8 0.1 0.2 0.3 2.3 0.4 1.7 0.3 0.3 0.4 0.3 0.8 0.0126
SRF Hepg2 Unique 46.9 5.1 2.6 8.7 79.3 6.2 2.5 24.0 11.6 0.8 0.4 11.0 1.5 2.6 0.1 0.1 0.2 0.6 0.4 0.8 0.2 0.1 0.1 0.0 27.9 0.0122
SRF K562 Unique 66.0 2.2 2.4 12.2 51.5 3.7 1.0 13.7 9.0 1.8 0.7 10.8 0.6 1.4 0.1 0.0 0.1 0.5 0.0 1.1 0.3 0.2 0.2 0.0 10.7 0.0091
SRF Gm12878 Excluded 23.7 2.2 1.5 11.6 4.6 1.5 1.4 5.0 5.5 3.7 1.5 14.2 3.9 1.8 0.9 0.5 1.2 1.9 1.6 4.8 1.7 1.1 1.0 0.4 11.1 0.0381
SRF H1hesc Excluded 49.9 4.4 1.3 8.8 10.7 3.2 2.2 5.7 4.5 1.7 1.5 8.6 1.8 3.2 0.8 0.6 1.1 1.1 1.6 1.3 0.9 0.7 0.7 0.2 11.3 0.0686
SRF Hepg2 Excluded 34.1 2.4 2.5 9.0 5.2 1.7 1.6 4.2 5.3 3.5 0.6 9.5 2.3 2.1 0.9 0.5 1.1 1.5 1.1 2.2 1.2 0.8 0.8 0.3 9.9 0.0700
SRF K562 Excluded 38.5 2.8 2.8 9.3 10.9 2.6 1.9 6.7 6.8 2.0 0.7 10.2 2.3 2.0 0.8 0.5 0.8 1.0 1.7 2.0 1.0 0.8 0.7 0.3 4.1 0.0725
STAT1 Helas3 Shared 51.4 2.7 2.8 13.5 22.6 4.4 1.8 8.7 5.0 1.5 0.8 10.0 1.7 2.2 0.2 0.2 0.2 0.5 0.6 0.8 0.2 0.3 0.5 0.1 4.5 0.0105
STAT1 K562 Shared 62.0 2.9 4.7 11.8 47.9 5.3 1.2 15.1 12.6 0.5 1.8 7.5 1.6 1.3 0.1 0.1 0.1 0.4 0.3 1.4 0.1 0.2 0.3 0.0 4.4 0.0105
STAT1 Helas3 Unique 40.0 2.4 1.1 14.7 60.6 5.4 2.4 20.2 7.5 1.2 0.4 13.7 1.6 1.8 0.2 0.1 0.5 0.7 0.4 0.7 0.2 0.2 0.2 0.1 7.8 0.0990
STAT1 K562 Unique 51.0 3.9 4.1 9.8 76.0 4.6 1.3 13.0 7.3 0.4 0.5 2.5 0.3 1.5 0.1 0.0 0.1 0.1 0.3 1.0 0.1 0.1 0.1 0.0 15.1 0.0177
STAT1 Helas3 Excluded 28.7 4.4 5.2 14.5 10.8 3.9 1.9 5.9 3.2 2.6 0.5 7.3 2.1 3.9 1.1 0.6 1.7 1.6 1.3 1.1 0.9 0.6 0.7 0.2 10.8 0.0177
STAT1 K562 Excluded 31.4 2.6 3.1 11.0 15.8 3.2 2.2 10.6 7.9 1.6 0.7 14.3 3.0 1.8 0.5 0.2 0.6 0.7 1.1 2.7 1.1 0.8 0.6 0.3 3.8 0.0990
STAT3 Gm12878 Shared 90.0 0.0 0.0 11.9 47.8 0.6 0.0 15.0 0.0 0.0 0.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0002
STAT3 Helas3 Shared 97.3 0.9 0.0 0.0 37.5 0.0 0.0 8.8 17.3 0.0 0.0 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0002
STAT3 Gm12878 Unique 46.8 0.3 0.0 0.0 115.9 2.3 0.0 19.9 7.2 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0009
STAT3 Helas3 Unique 20.7 1.5 0.6 8.0 107.5 6.0 1.8 52.7 10.2 0.2 0.1 4.1 0.1 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0936
STAT3 Gm12878 Excluded 7.8 1.8 1.6 3.5 9.5 2.8 2.7 9.3 12.6 2.4 0.6 6.1 1.9 1.9 0.7 0.6 0.7 0.9 1.4 2.9 1.5 1.2 1.1 0.6 3.4 0.0936
STAT3 Helas3 Excluded 11.4 2.5 0.0 2.9 13.7 4.3 3.0 7.3 10.0 0.9 0.8 7.4 0.8 10.8 0.8 0.4 1.3 0.0 1.4 3.7 0.0 0.5 0.9 0.4 0.0 0.0009
TAF1 Gm12878 Shared 128.0 0.1 0.0 3.8 1.0 0.0 0.0 0.1 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 0.0281
TAF1 H1hesc Shared 187.1 2.8 0.1 14.8 8.6 0.2 0.0 0.8 0.1 0.0 0.0 0.9 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0832
TAF1 Helas3 Shared 133.2 0.3 0.0 4.8 2.4 0.0 0.0 0.1 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0500
TAF1 Hepg2 Shared 126.3 0.1 0.0 7.6 0.4 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0693
TAF1 K562 Shared 157.0 1.3 0.0 8.7 4.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0693
TAF1 Gm12878 Unique 112.3 0.5 0.0 0.8 26.3 0.2 0.0 0.6 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.7 0.0056
TAF1 H1hesc Unique 123.6 13.4 0.6 28.7 78.4 2.4 0.0 6.5 0.4 0.0 0.0 3.5 0.0 0.4 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 3.8 0.0713
TAF1 Helas3 Unique 99.6 2.6 0.3 1.4 55.9 0.6 0.0 0.7 0.0 0.0 0.0 0.2 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0182
TAF1 Hepg2 Unique 113.4 1.4 0.1 12.5 9.0 0.1 0.0 0.2 0.3 0.4 0.3 0.5 0.0 0.1 0.0 0.0 0.4 1.5 0.0 0.3 0.0 0.0 0.0 0.0 9.2 0.0482
TAF1 K562 Unique 115.0 6.0 0.2 8.0 45.2 0.1 0.0 2.4 0.1 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0478
TAF1 Gm12878 Excluded 75.1 2.8 2.1 44.3 4.2 0.6 0.6 3.4 2.3 3.2 0.9 4.5 0.9 0.9 0.2 0.1 0.6 1.9 0.5 12.2 1.5 0.3 0.3 0.1 4.9 0.2626
TAF1 H1hesc Excluded 91.1 11.0 1.5 27.6 14.9 2.8 1.2 7.7 4.1 2.0 1.0 2.9 0.6 2.1 0.2 0.1 0.5 0.6 0.5 2.2 0.3 0.3 0.2 0.1 9.0 0.1418
TAF1 Helas3 Excluded 79.3 5.4 2.0 30.8 5.2 1.0 0.4 2.2 1.5 3.4 0.2 4.0 1.4 1.0 0.2 0.1 0.4 1.9 0.4 0.7 0.3 0.3 0.3 0.1 4.0 0.2281
TAF1 Hepg2 Excluded 65.7 4.1 2.4 26.0 6.5 1.0 0.6 3.7 4.9 6.0 0.3 4.9 0.8 1.1 0.3 0.1 0.7 1.6 0.3 2.6 0.5 0.3 0.3 0.1 5.3 0.1788
TAF1 K562 Excluded 81.2 6.4 4.3 51.7 7.5 1.2 1.8 5.8 2.1 5.3 0.5 3.7 0.9 1.3 0.1 0.1 0.3 0.9 0.3 3.9 0.6 0.3 0.2 0.1 3.7 0.1792
TAF7 H1hesc Shared 153.7 13.8 1.1 7.1 23.6 2.7 0.1 3.3 0.5 0.2 0.0 5.9 0.0 2.2 0.0 0.0 0.3 3.6 0.0 0.2 0.0 0.0 0.0 0.0 4.9 0.0058
TAF7 K562 Shared 124.0 4.7 1.4 9.1 9.8 0.7 0.0 2.8 2.5 0.6 0.0 4.2 0.1 0.4 0.0 0.0 0.0 11.4 0.0 1.0 0.0 0.0 0.0 0.0 4.7 0.0058
TAF7 H1hesc Unique 157.6 18.0 0.8 11.4 22.8 1.8 0.1 3.5 0.6 0.0 0.1 7.8 0.2 1.5 0.0 0.0 0.3 1.2 0.0 0.4 0.0 0.0 0.0 0.0 7.4 0.0419
TAF7 K562 Unique 88.7 8.2 1.3 6.5 24.8 3.6 0.3 7.2 3.0 0.3 0.0 4.2 0.0 2.2 0.0 0.0 0.2 17.5 0.3 1.3 0.0 0.0 0.0 0.0 8.8 0.0097
TAF7 H1hesc Excluded 85.4 15.3 1.8 8.9 13.1 4.0 1.0 5.8 1.7 1.0 0.7 4.3 0.5 5.1 0.2 0.1 1.1 4.1 0.4 2.6 1.1 0.5 0.3 0.1 32.6 0.0097
TAF7 K562 Excluded 107.1 4.8 1.8 30.3 3.5 0.3 0.7 3.4 1.5 3.3 0.1 10.4 1.3 0.8 0.1 0.1 0.2 1.8 0.2 1.8 0.3 0.2 0.1 0.1 3.8 0.0419
TBP Gm12878 Shared 118.4 0.7 0.3 13.7 5.3 0.1 0.0 1.5 2.1 0.2 0.0 1.9 0.1 0.1 0.0 0.0 0.0 0.6 0.0 0.7 0.0 0.0 0.0 0.0 2.6 0.0486
TBP H1hesc Shared 178.2 3.0 0.8 14.6 11.6 0.3 0.1 1.4 0.8 0.1 0.0 2.7 0.1 0.2 0.0 0.0 0.0 0.3 0.0 0.2 0.1 0.0 0.0 0.0 2.9 0.0657
TBP Helas3 Shared 123.4 1.6 0.7 11.9 10.1 0.3 0.1 1.3 0.6 0.1 0.0 1.1 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0566



TBP Hepg2 Shared 120.9 0.7 0.4 6.8 5.3 0.1 0.1 1.0 0.7 0.2 0.0 1.7 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.3 0.0 0.0 0.0 0.0 4.4 0.0626
TBP K562 Shared 146.4 1.0 0.6 10.6 8.5 0.3 0.0 1.3 1.4 0.0 0.0 1.5 0.1 0.1 0.0 0.0 0.0 0.9 0.0 0.2 0.0 0.0 0.0 0.0 2.1 0.0694
TBP Gm12878 Unique 77.8 6.1 0.7 6.0 59.9 1.9 0.2 5.4 6.0 0.0 0.1 1.3 0.1 0.2 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0490
TBP H1hesc Unique 107.3 6.5 0.8 30.0 63.8 2.3 0.2 10.3 1.3 0.3 0.1 11.6 0.5 0.4 0.0 0.0 0.0 0.5 0.0 0.7 0.0 0.0 0.0 0.0 5.6 0.0422
TBP Helas3 Unique 65.0 5.4 0.7 8.6 88.4 2.5 0.3 13.1 1.2 0.3 0.0 1.5 0.0 0.6 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 2.1 0.0655
TBP Hepg2 Unique 99.6 2.4 0.3 3.4 65.9 0.5 0.0 1.9 0.2 0.0 0.1 0.8 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 10.2 0.0367
TBP K562 Unique 96.6 5.0 1.8 12.0 42.1 2.0 0.5 7.2 1.8 0.1 0.3 3.4 0.1 0.6 0.0 0.0 0.1 3.3 0.0 0.5 0.1 0.0 0.1 0.0 7.7 0.0612
TBP Gm12878 Excluded 51.4 3.7 2.5 31.1 5.8 1.3 1.4 5.7 4.5 3.9 0.8 8.4 1.6 1.4 0.4 0.2 0.8 2.0 1.0 10.2 1.8 0.7 0.7 0.2 4.9 0.2598
TBP H1hesc Excluded 55.4 11.6 3.5 15.0 17.7 4.5 2.2 8.2 6.1 1.9 1.2 4.4 1.0 2.9 0.4 0.3 0.6 1.2 1.2 2.4 0.8 0.8 0.5 0.2 3.8 0.2496
TBP Helas3 Excluded 55.0 5.8 2.9 21.2 7.4 2.2 1.1 4.0 3.1 3.0 0.5 6.8 2.1 2.1 0.4 0.2 0.6 2.3 0.8 1.2 0.6 0.4 0.5 0.2 4.0 0.2354
TBP Hepg2 Excluded 46.2 5.3 3.4 18.9 8.9 1.9 1.6 6.5 6.4 6.3 0.6 7.3 1.3 1.7 0.4 0.3 0.7 1.5 0.7 3.2 0.8 0.5 0.5 0.2 5.4 0.2581
TBP K562 Excluded 49.2 6.3 4.3 25.2 14.2 3.2 2.4 8.8 6.2 3.3 0.6 5.3 1.3 1.9 0.4 0.2 0.4 1.0 1.0 3.6 1.0 0.6 0.5 0.2 3.1 0.2269
TCF12 Gm12878 Shared 72.1 0.4 0.2 35.9 21.3 0.2 0.4 14.7 2.6 1.9 0.0 71.7 1.1 0.1 0.0 0.0 0.2 0.5 0.0 4.9 0.0 0.0 0.0 0.0 18.7 0.0057
TCF12 H1hesc Shared 92.1 0.1 0.5 24.9 61.4 0.6 0.4 16.4 1.1 0.3 0.0 37.2 0.2 1.2 0.0 0.0 0.0 0.0 0.2 1.2 0.0 0.2 0.0 0.0 6.8 0.0055
TCF12 Hepg2 Shared 107.2 0.0 0.0 0.6 50.7 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.1 0.0009
TCF12 Gm12878 Unique 55.5 1.7 0.4 15.0 65.3 2.6 0.7 30.2 9.4 2.1 0.1 13.1 0.4 1.9 0.0 0.0 0.1 0.2 0.1 1.6 0.0 0.0 0.0 0.0 9.7 0.0919
TCF12 H1hesc Unique 29.4 3.2 5.0 20.1 121.9 8.3 1.1 36.7 7.6 0.7 0.2 20.1 0.8 1.7 0.0 0.0 0.1 0.3 0.2 9.5 0.6 0.3 0.0 0.0 5.9 0.0361
TCF12 Hepg2 Unique 59.4 0.5 0.0 3.2 160.0 0.7 0.1 11.8 0.4 0.1 0.0 1.0 0.0 0.7 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 24.4 0.0110
TCF12 Gm12878 Excluded 11.5 1.7 1.4 16.5 4.6 1.8 2.0 6.0 4.0 3.8 1.0 22.9 5.8 2.3 0.8 0.4 1.3 1.9 1.4 10.6 3.3 1.2 0.9 0.4 6.9 0.0473
TCF12 H1hesc Excluded 40.3 2.5 1.2 9.7 11.9 3.8 2.8 8.8 4.0 2.8 1.6 8.8 1.9 3.8 0.8 0.5 1.3 1.0 1.6 1.9 1.1 0.7 0.7 0.2 7.2 0.1033
TCF12 Hepg2 Excluded 29.0 2.0 2.6 13.5 6.0 1.7 1.7 6.8 4.4 4.5 0.4 17.2 2.9 2.2 0.9 0.4 1.4 1.9 1.2 3.5 1.5 0.8 0.7 0.3 9.3 0.1330
USF1 Gm12878 Shared 70.5 1.9 0.7 31.9 15.8 1.5 1.2 14.2 12.1 14.0 0.4 16.3 1.4 2.2 0.1 0.0 0.6 1.0 0.1 5.7 0.4 0.2 0.2 0.0 6.5 0.0382
USF1 H1hesc Shared 59.1 6.4 1.7 16.2 19.2 2.6 1.7 10.7 4.3 3.1 1.0 17.3 3.4 2.4 0.2 0.1 0.6 0.8 0.7 2.8 0.7 0.7 0.4 0.1 3.7 0.0724
USF1 Hepg2 Shared 52.4 3.3 3.6 18.9 14.0 1.4 1.6 12.0 4.9 5.3 0.3 16.3 3.0 2.0 0.1 0.1 0.7 1.0 0.4 4.7 1.0 0.5 0.3 0.1 8.0 0.0635
USF1 K562 Shared 51.7 3.8 4.9 22.7 16.4 2.5 2.1 14.7 7.7 4.3 0.7 15.5 2.7 2.0 0.2 0.1 0.4 0.5 0.7 4.2 0.9 0.6 0.4 0.1 4.7 0.0764
USF1 Gm12878 Unique 50.0 3.7 0.9 18.0 57.0 2.9 1.5 22.5 6.4 5.9 0.3 5.7 0.7 5.4 0.1 0.0 0.7 0.9 0.0 4.0 0.2 0.1 0.2 0.0 24.3 0.0130
USF1 H1hesc Unique 14.3 3.9 4.0 13.2 31.4 8.0 4.4 17.0 6.0 1.9 1.2 14.6 4.9 3.4 0.2 0.2 0.4 0.9 0.9 3.6 0.6 0.4 0.5 0.3 4.2 0.0772
USF1 Hepg2 Unique 33.9 4.4 4.9 15.2 58.4 4.4 3.2 30.0 8.8 3.0 0.4 4.8 1.3 3.4 0.1 0.0 0.4 0.8 0.2 4.0 0.7 0.3 0.2 0.1 12.1 0.0400
USF1 K562 Unique 28.7 4.0 3.8 9.1 37.5 5.8 2.8 17.2 10.3 2.4 1.2 6.9 1.9 3.1 0.5 0.2 0.5 0.8 0.7 4.0 1.1 0.6 0.6 0.1 6.1 0.0848
USF1 Gm12878 Excluded 14.3 2.4 1.8 10.9 4.5 1.4 2.0 5.5 6.6 6.0 0.9 11.3 4.8 2.1 0.9 0.4 1.6 2.3 1.9 7.0 2.5 1.3 1.2 0.4 3.9 0.2591
USF1 H1hesc Excluded 23.2 4.0 1.9 6.5 7.7 3.2 2.2 5.8 4.0 4.1 2.3 6.0 2.7 4.0 0.9 0.5 1.5 1.4 1.8 2.8 1.5 1.2 0.9 0.3 5.7 0.1606
USF1 Hepg2 Excluded 14.3 2.4 2.6 8.6 4.2 1.6 1.6 4.6 4.7 5.1 0.7 10.4 4.6 2.1 1.0 0.5 1.6 2.5 1.4 3.9 1.9 1.1 1.0 0.4 5.1 0.2068
USF1 K562 Excluded 16.2 2.6 3.1 12.0 4.7 1.9 2.6 6.0 3.2 3.8 0.7 9.2 4.5 2.5 0.7 0.3 1.1 1.5 1.8 4.4 1.9 1.0 0.8 0.4 3.4 0.1491
USF2 Gm12878 Shared 80.1 2.3 0.6 30.0 15.4 1.1 0.5 13.3 16.6 7.5 0.1 21.1 1.0 1.5 0.1 0.0 0.5 0.3 0.0 2.2 0.1 0.0 0.1 0.0 10.6 0.0277
USF2 H1hesc Shared 93.5 4.0 0.9 20.4 26.8 1.3 0.6 11.1 4.2 3.0 0.6 18.5 1.8 2.1 0.0 0.0 0.4 0.6 0.2 2.2 0.2 0.3 0.1 0.0 8.2 0.0264
USF2 Helas3 Shared 75.0 2.9 1.7 21.8 20.8 1.7 0.6 10.1 12.7 2.4 0.1 19.4 1.4 1.8 0.1 0.0 0.6 0.6 0.3 3.0 0.4 0.2 0.1 0.0 8.7 0.0280
USF2 Hepg2 Shared 70.0 2.4 2.5 19.8 18.8 0.6 0.6 13.4 6.8 4.4 0.0 14.9 1.6 0.8 0.1 0.0 0.4 0.7 0.1 3.0 0.4 0.3 0.1 0.0 13.4 0.0251
USF2 K562 Shared 82.5 2.5 4.5 25.3 24.2 1.0 0.4 17.4 13.7 4.9 1.8 11.6 0.7 1.1 0.1 0.0 0.3 0.3 0.2 2.1 0.1 0.2 0.1 0.0 6.6 0.0148
USF2 Gm12878 Unique 48.7 5.3 1.0 14.9 61.9 3.8 1.0 28.5 18.3 2.5 0.1 6.3 0.6 3.1 0.1 0.0 0.2 0.3 0.0 0.9 0.1 0.0 0.1 0.0 7.1 0.0276
USF2 H1hesc Unique 31.7 2.9 2.6 21.7 54.5 4.3 1.8 22.1 5.2 3.7 0.4 25.2 3.3 2.6 0.1 0.0 0.3 0.9 0.3 4.5 0.6 0.4 0.2 0.1 10.5 0.0184
USF2 Helas3 Unique 35.8 3.4 1.6 13.5 76.0 4.4 1.3 32.9 13.4 1.1 0.1 13.3 0.8 3.0 0.1 0.0 0.5 0.4 0.1 1.1 0.2 0.1 0.1 0.0 14.8 0.0411
USF2 Hepg2 Unique 25.7 2.6 3.4 14.4 48.0 1.6 1.5 22.4 8.3 2.9 0.5 5.2 1.0 1.4 0.0 0.0 0.2 0.7 0.4 4.8 1.4 0.8 0.2 0.3 18.9 0.0173
USF2 K562 Unique 34.7 5.5 10.0 16.7 50.2 4.7 1.6 20.0 14.6 5.8 3.3 2.2 0.2 0.8 0.4 0.0 0.4 0.7 0.0 3.7 0.2 0.3 0.2 0.0 30.7 0.0038
USF2 Gm12878 Excluded 14.8 2.3 1.6 11.9 5.3 1.4 2.1 7.4 10.5 10.7 1.0 14.8 4.6 2.5 0.7 0.3 1.6 2.5 2.0 7.9 2.4 1.2 1.0 0.4 10.1 0.0944
USF2 H1hesc Excluded 26.8 6.5 2.1 7.2 10.7 3.6 2.5 8.0 7.9 3.1 2.3 7.2 2.2 4.0 0.8 0.4 1.4 1.1 1.5 2.3 1.1 0.9 0.8 0.3 9.3 0.1050
USF2 Helas3 Excluded 22.0 3.4 2.7 11.5 4.5 2.3 1.5 3.5 4.6 4.7 0.5 8.9 4.5 2.7 0.8 0.4 1.4 2.5 1.5 2.3 1.3 0.9 0.8 0.3 8.6 0.0807
USF2 Hepg2 Excluded 25.1 3.2 3.0 11.7 9.5 2.1 2.0 9.5 9.3 9.2 0.8 13.5 3.3 2.7 0.7 0.4 1.5 1.8 1.1 4.3 1.1 0.8 0.7 0.2 7.6 0.1073
USF2 K562 Excluded 30.3 3.6 3.5 15.7 13.3 2.7 2.5 10.8 6.4 3.7 0.6 11.7 3.0 2.7 0.5 0.2 0.8 0.9 1.3 3.9 1.2 0.8 0.6 0.3 4.9 0.1311
YY1 Gm12878 Shared 87.3 1.5 0.4 26.1 7.8 0.5 0.3 6.0 2.3 1.4 0.1 60.5 2.2 0.5 0.0 0.0 0.3 0.2 0.1 1.6 0.0 0.0 0.1 0.0 14.9 0.0851
YY1 H1hesc Shared 121.3 5.7 0.4 13.7 14.3 1.6 0.2 7.5 1.7 0.5 0.2 37.7 2.7 0.6 0.1 0.0 0.2 0.3 0.1 0.4 0.0 0.1 0.1 0.0 6.3 0.0596
YY1 K562 Shared 111.9 3.4 2.0 26.1 11.6 0.9 0.3 6.5 1.7 0.7 0.2 26.0 1.3 0.4 0.0 0.0 0.1 0.2 0.1 0.7 0.1 0.1 0.1 0.0 9.2 0.0853
YY1 Gm12878 Unique 43.3 4.3 0.7 20.9 40.4 2.8 0.7 16.9 3.6 0.8 0.1 108.6 2.3 1.5 0.0 0.0 0.3 0.1 0.0 1.4 0.0 0.0 0.0 0.0 28.9 0.1004
YY1 H1hesc Unique 31.7 6.7 2.4 18.9 85.1 10.5 1.2 24.0 5.8 0.7 0.8 39.5 5.2 1.7 0.0 0.0 0.1 0.7 0.2 2.2 0.2 0.1 0.1 0.1 6.2 0.0484
YY1 K562 Unique 89.3 6.8 4.5 19.1 36.2 3.1 0.6 7.2 2.9 0.8 0.4 6.6 0.9 0.8 0.1 0.0 0.1 0.2 0.1 1.0 0.1 0.1 0.1 0.0 9.6 0.0816
YY1 Gm12878 Excluded 38.9 2.6 1.9 25.7 3.9 1.0 1.1 4.0 2.9 4.5 0.9 23.6 8.7 1.5 0.6 0.2 1.1 2.0 0.8 10.8 1.7 0.6 0.7 0.3 8.7 0.1415
YY1 H1hesc Excluded 61.3 8.1 1.8 16.4 10.7 2.4 1.2 7.0 2.6 1.3 1.2 34.2 3.6 2.0 0.3 0.2 0.7 0.9 0.8 1.6 0.6 0.5 0.4 0.1 11.3 0.2190
YY1 K562 Excluded 23.5 4.0 4.0 26.1 8.8 1.8 1.6 8.8 3.9 2.8 0.4 77.3 8.6 1.8 0.5 0.2 0.7 0.9 0.8 3.3 0.7 0.5 0.5 0.2 10.9 0.1602
ZBTB33 Gm12878 Shared 112.4 0.7 0.5 16.6 2.2 0.3 0.0 2.6 3.7 0.5 0.9 4.2 0.1 0.0 0.0 0.0 0.0 1.3 0.9 0.4 0.0 0.1 0.0 0.0 48.1 0.0079
ZBTB33 Hepg2 Shared 115.1 0.9 0.4 7.8 1.7 0.1 0.0 1.0 3.2 0.2 1.5 5.8 0.2 0.1 0.0 0.0 0.0 1.1 0.2 0.5 0.1 0.0 0.1 0.0 22.1 0.0080
ZBTB33 K562 Shared 129.7 2.1 2.7 23.6 3.8 0.4 0.0 3.3 4.4 0.8 2.3 4.2 0.5 0.9 0.0 0.0 0.1 1.4 0.0 0.8 0.1 0.1 0.1 0.0 9.6 0.0054
ZBTB33 Gm12878 Unique 75.6 2.2 0.8 15.8 32.6 1.3 0.4 15.8 10.7 1.2 0.8 4.6 0.4 3.6 0.1 0.0 1.2 2.5 0.2 0.2 0.1 0.0 0.1 0.0 64.8 0.0066
ZBTB33 Hepg2 Unique 66.7 1.8 0.8 10.3 66.1 1.3 0.2 27.7 13.8 0.8 0.9 9.5 0.3 1.6 0.0 0.0 0.4 1.1 0.1 0.1 0.1 0.0 0.1 0.0 43.5 0.0080
ZBTB33 K562 Unique 34.1 9.0 8.5 22.1 22.0 2.2 1.0 17.8 11.7 4.2 3.0 13.1 1.9 6.5 0.1 0.1 1.9 3.0 0.0 1.6 0.5 0.4 0.3 0.1 21.4 0.0075
ZBTB33 Gm12878 Excluded 37.0 3.9 0.9 15.8 3.8 1.0 1.2 4.0 6.0 3.3 1.9 9.2 2.2 2.4 0.7 0.4 3.5 3.6 1.1 5.1 1.1 0.9 0.7 0.3 48.6 0.0164
ZBTB33 Hepg2 Excluded 39.7 4.3 2.3 9.4 4.3 0.6 1.1 3.6 6.5 4.4 1.9 12.4 1.9 2.5 0.6 0.3 3.4 5.1 0.5 2.9 1.7 0.7 0.6 0.2 34.0 0.0149
ZBTB33 K562 Excluded 80.0 3.0 2.8 11.9 6.6 0.9 1.3 5.8 3.7 2.2 1.5 4.6 1.1 1.5 0.6 0.2 1.0 1.6 0.5 1.7 0.8 0.5 0.4 0.2 10.5 0.0181
ZNF274 Helas3 Shared 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.4 0.2 0.0 0.0 0.0 8.4 1.8 5.3 5.7 1.2 0.0 0.0 0.1 0.7 1.0 18.6 0.0017
ZNF274 Hepg2 Shared 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 1.3 0.0 0.0 0.8 8.8 0.8 2.2 2.3 0.5 0.0 0.0 0.2 0.6 0.7 0.0 0.0020
ZNF274 K562 Shared 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 5.4 1.1 10.4 8.0 0.0 0.0 0.0 0.2 0.7 0.9 0.0 0.0019
ZNF274 Helas3 Unique 20.7 10.7 0.8 9.6 11.6 1.6 0.6 4.3 1.1 7.2 1.0 9.6 1.7 11.8 2.6 0.5 11.6 2.6 1.8 19.2 0.4 0.1 0.2 0.1 161.1 0.0054
ZNF274 Hepg2 Unique 1.2 3.9 1.2 0.0 4.2 2.9 1.2 1.8 0.7 0.0 57.1 2.6 0.9 3.1 5.5 1.2 3.7 0.0 2.0 0.0 0.0 0.1 0.9 0.4 64.1 0.0019
ZNF274 K562 Unique 0.0 0.0 0.1 0.0 0.0 0.5 0.5 0.0 0.0 0.0 9.6 0.0 1.5 0.0 4.6 0.6 5.6 3.0 0.0 0.0 0.1 0.3 1.2 0.7 55.8 0.0008
ZNF274 Helas3 Excluded 0.7 2.0 0.7 0.0 0.0 0.0 0.8 0.0 1.4 0.0 0.7 0.0 1.2 1.2 4.4 1.7 0.6 1.8 0.9 0.0 0.2 0.4 0.7 1.2 52.6 0.0033
ZNF274 Hepg2 Excluded 9.2 4.0 0.9 6.8 6.4 1.8 0.6 1.8 1.4 4.0 0.2 7.3 2.9 3.6 4.0 0.3 6.3 3.2 0.5 5.1 1.7 0.5 0.6 0.2 83.8 0.0065
ZNF274 K562 Excluded 7.7 8.0 0.3 3.5 3.9 1.2 1.3 5.0 0.0 1.5 0.8 2.0 2.0 3.5 3.1 0.9 6.2 1.6 0.8 3.8 1.5 0.3 0.7 0.4 32.8 0.0077
ZZZ3 Gm12878 Shared 52.1 3.3 3.0 13.0 8.4 3.1 2.4 7.1 0.0 0.0 0.0 50.6 6.5 2.0 0.0 0.6 0.0 0.0 0.0 5.0 0.1 0.4 0.4 0.1 103.4 0.0007
ZZZ3 Helas3 Shared 64.5 0.9 4.6 42.6 7.6 2.3 1.4 4.6 6.7 1.6 0.0 31.1 5.8 0.0 0.0 0.7 0.0 0.6 1.1 0.0 0.0 0.0 0.2 0.0 44.0 0.0007
ZZZ3 Gm12878 Unique 34.0 4.4 3.4 17.6 10.3 3.7 3.4 15.1 8.5 5.6 1.3 6.2 2.9 1.2 0.5 0.2 0.2 0.7 1.6 9.9 0.9 0.4 0.7 0.2 213.1 0.0057
ZZZ3 Helas3 Unique 23.6 7.2 8.6 16.3 50.4 12.1 6.9 20.5 26.7 0.0 0.0 10.1 0.4 0.0 0.0 0.0 0.0 0.3 0.1 0.0 0.0 0.0 0.2 0.1 49.0 0.0010
ZZZ3 Gm12878 Excluded 11.0 4.9 0.9 6.9 6.4 3.1 0.2 3.8 5.6 0.0 0.0 3.6 2.4 1.9 0.2 0.2 0.0 0.0 0.0 9.2 2.9 1.1 0.5 0.8 67.1 0.0010
ZZZ3 Helas3 Excluded 33.5 3.2 3.1 7.1 3.4 2.0 1.4 1.6 2.3 2.5 0.7 3.2 2.9 0.3 0.1 0.2 0.8 0.8 0.9 1.8 0.2 0.8 0.7 0.3 118.0 0.0057
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1 Tss 98.7 64.0 29.5 115.2 39.8 46.4 85.5 52.1 32.1 88.4 40.2 29.6 119.7 64.8 36.2

2 TssF 0.4 1.6 2.3 1.9 4.6 3.6 0.8 2.3 2.6 0.9 2.4 3.2 1.6 3.1 2.8

3 PromF 0.1 0.4 1.6 0.5 2.2 1.6 0.5 1.1 2.4 0.2 0.6 2.1 0.7 1.8 2.5

4 PromP 19.8 14.9 15.8 16.4 19.0 9.4 10.1 11.3 13.5 12.6 12.5 14.4 13.0 12.6 14.0

5 Enh 7.8 42.1 5.6 25.2 57.7 11.5 9.8 57.4 6.5 7.8 60.6 6.0 9.8 36.6 9.1

6 EnhF 0.2 1.4 1.2 1.0 4.0 3.2 0.4 1.9 1.6 0.3 1.7 2.0 0.4 2.0 2.1

7 EnhWF 0.0 0.4 1.4 0.2 0.8 2.2 0.1 0.5 1.5 0.1 0.4 0.9 0.1 0.5 1.9

8 EnhW 5.1 15.3 6.0 6.9 21.5 7.1 4.6 15.2 6.7 3.9 14.0 3.5 5.0 12.0 7.2

9 DNaseU 2.3 3.3 5.6 1.6 5.6 4.4 3.2 5.1 5.3 3.5 2.7 3.1 1.9 2.9 5.1

10 DNaseD 1.1 0.8 4.3 0.4 0.8 1.9 0.5 0.6 5.7 0.3 0.2 2.6 0.5 0.5 2.0

11 FaireW 0.0 0.1 0.8 0.1 0.3 1.5 0.1 0.2 0.5 0.0 0.1 0.4 0.0 0.4 0.6

12 CtcfO 7.8 4.8 9.2 11.7 14.0 6.5 9.4 3.4 10.4 6.2 8.6 6.8 4.2 4.5 5.9

13 Ctcf 0.1 0.3 2.4 0.2 0.8 1.6 0.2 0.3 2.5 0.2 0.2 2.2 0.2 0.4 1.6

14 Gen5' 0.3 1.2 1.9 0.7 1.9 3.2 0.4 1.4 2.1 0.0 0.6 2.3 0.3 1.1 1.8

15 Elon 0.0 0.0 0.6 0.0 0.0 0.8 0.0 0.0 0.7 0.0 0.0 0.5 0.0 0.1 0.5

16 ElonW 0.0 0.0 0.3 0.0 0.0 0.4 0.0 0.0 0.3 0.0 0.0 0.2 0.0 0.0 0.2

17 Gen3' 0.1 0.2 1.3 0.2 0.2 1.1 0.1 0.2 1.3 0.0 0.1 1.0 0.1 0.2 0.7

18 Pol2 0.2 0.3 2.0 0.2 0.4 1.0 0.2 0.4 1.7 0.1 0.1 1.8 0.2 0.3 0.9

19 H4K20 0.0 0.0 1.1 0.1 0.2 1.4 0.1 0.1 0.8 0.0 0.0 0.9 0.0 0.0 1.0

20 ReprD 1.0 0.8 7.1 0.8 4.0 2.2 0.4 0.7 3.1 0.2 0.1 1.1 0.7 1.0 2.4

21 Repr 0.0 0.0 1.6 0.0 0.1 0.9 0.0 0.0 0.9 0.0 0.0 0.4 0.0 0.1 0.9

22 ReprW 0.0 0.0 0.8 0.0 0.1 0.7 0.0 0.0 0.7 0.0 0.0 0.4 0.0 0.1 0.5

23 Low 0.0 0.0 0.7 0.0 0.0 0.6 0.0 0.0 0.6 0.0 0.0 0.5 0.0 0.1 0.5

24 Quies 0.0 0.0 0.3 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0.2

25 Art 9.6 11.6 6.9 6.5 7.5 8.0 10.1 15.9 9.3 5.1 9.1 7.0 4.5 10.8 4.5

Median Genome % 0.02 0.01 0.09 0.01 0.02 0.13 0.02 0.04 0.11 0.02 0.02 0.03 0.02 0.02 0.06

GM12878 (37) H1hesc (26) Hepg2 (27) Helas3 (33) K562 (50)

Supplementary Figure 20: Dynamic Binding Enrichments Summary. Each group of three 
columns corresponds to one cell type and the three columns within each group correspond 
respectively to bases of shared binding with at least one other cell type, uniquely bound bases, 
and excluded binding comprising bases only bound in other cell types. The values in each cell 
correspond to the median fold enrichment. Only regulators mapped in at least one other cell 
type from the given cell type were considered and the number of such regulators is specified in 
the parentheses next to the cell type.
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Supplementary Figure 21: Additional Pairwise Regulatory Binding Enrichments. Pairwise enrichments of regulatory binding both (Left) 
directly and (Right) conditioned on the chromatin state preferences of each factor in the pair as in Figure 5 of the main text, but shown here for 
(a) GM12878, (b) H1hesc, (c) HeLa-S3, and (d) Huvec. The cluster assignments correspond to main figure 1.

b

a

fold enrichment

0 50
0

10
0

20
0

30
0

40
0

Co-binding Pairwise Raw Enrichments in Gm12878

Co-binding Pairwise Raw Enrichments in H1hesc



C10
C12
C12
C4
C4
C3
C2
C1
C1
C1
C4
C1
C1
C1
C1
C1
C1
C1
C1
C2
C1
C4
C4
C4
C5
C5
C5
C5
C5
C5
C5
C7
C7
C6
C6
C6
C7
C7
C8
C8
C12

REST
ZNF274

BRF2
POLR3A
GTF3C2

BDP1
BRF1

TBP
GTF2F1
BRCA1

RFX5
IRF3

GABPA
NR2C2

ELK4
TAF1
NRF1
E2F4
E2F1
E2F6
MXI1
MYC
MAX
USF2

STAT1
TFAP2C
TFAP2A

SMARCB1
SMARCC2
SMARCC1
SMARCA4

FOS
JUND

JUN
EP300
STAT3

PRDM1
CEBPB
RAD21
SMC3
ZZZ3

RE
ST

ZN
F2

74
BR

F2
PO

LR
3A

GT
F3

C2
BD

P1
BR

F1
TB

P
GT

F2
F1

BR
CA

1
RF

X5
IR

F3
GA

BP
A

N
R2

C2
EL

K4
TA

F1
N

RF
1

E2
F4

E2
F1

E2
F6

M
XI

1
M

YC
M

AX
U

SF
2

ST
AT

1
TF

AP
2C

TF
AP

2A
SM

AR
CB

1
SM

AR
CC

2
SM

AR
CC

1
SM

AR
CA

4
FO

S
JU

N
D

JU
N

EP
30

0
ST

AT
3

PR
DM

1
CE

BP
B

RA
D2

1
SM

C3
ZZ

Z3

REST
ZNF274

BRF2
POLR3A
GTF3C2

BDP1
BRF1

TBP
GTF2F1
BRCA1

RFX5
IRF3

GABPA
NR2C2

ELK4
TAF1
NRF1
E2F4
E2F1
E2F6
MXI1
MYC
MAX
USF2

STAT1
TFAP2C
TFAP2A

SMARCB1
SMARCC2
SMARCC1
SMARCA4

FOS
JUND

JUN
EP300
STAT3

PRDM1
CEBPB
RAD21
SMC3
ZZZ3

RE
ST

ZN
F2

74
BR

F2
PO

LR
3A

GT
F3

C2
BD

P1
BR

F1
TB

P
GT

F2
F1

BR
CA

1
RF

X5
IR

F3
GA

BP
A

N
R2

C2
EL

K4
TA

F1
N

RF
1

E2
F4

E2
F1

E2
F6

M
XI

1
M

YC
M

AX
U

SF
2

ST
AT

1
TF

AP
2C

TF
AP

2A
SM

AR
CB

1
SM

AR
CC

2
SM

AR
CC

1
SM

AR
CA

4
FO

S
JU

N
D

JU
N

EP
30

0
ST

AT
3

PR
DM

1
CE

BP
B

RA
D2

1
SM

C3
ZZ

Z3

C1
0

C1
2

C1
2 C4 C4 C3 C2 C1 C1 C1 C4 C1 C1 C1 C1 C1 C1 C1 C1 C2 C1 C4 C4 C4 C5 C5 C5 C5 C5 C5 C5 C7 C7 C6 C6 C6 C7 C7 C8 C8 C1
2

C1
0

C1
2

C1
2 C4 C4 C3 C2 C1 C1 C1 C4 C1 C1 C1 C1 C1 C1 C1 C1 C2 C1 C4 C4 C4 C5 C5 C5 C5 C5 C5 C5 C7 C7 C6 C6 C6 C7 C7 C8 C8 C1
2

MAX
GATA2

JUN
FOS

C4
C6
C6
C7

MAX
GATA2

JUN
FOS

M
AX

GA
TA

2
JU

N
FO

S

M
AX

GA
TA

2
JU

N
FO

S

C4
C6
C6
C7

d

c

C4 C6 C6 C7 C4 C6 C6 C7

fold enrichment

0 50
0

10
0

20
0

30
0

40
0

Co-binding Pairwise Raw Enrichments in HeLa-S3

Co-binding Pairwise Raw Enrichments in Huvec



K562 Pairwise Raw Enrichments

BRF2_c10_266
ZNF274_c10_263
TRIM28_c7_456
SETDB1_c7_455
SETDB1_c1_254

ZNF263_c9_43
HDAC8_c10_267

SPI1_c3_67
STAT1_c3_64
STAT1_c4_74
STAT1_c4_71
STAT1_c4_69

IRF1_c4_68
STAT2_c4_70
STAT2_c4_72

POLR2A_c3_63
SMARCB1_c4_77
SMARCA4_c4_78

GATA1_c4_80
TAL1_c5_84

GATA2_c5_83
GATA2_c4_81
GATA2_c5_82
EP300_c4_79
SIRT6_c4_76

HDAC2_c4_73
REST_c3_65

BCL3_c3_268
POLR2A_c2_181
POLR2A_c2_182

CCNT2_c2_176
HMGN3_c2_173

MYC_c3_48
MYC_c2_62
MYC_c2_61
MYC_c2_60

MXI1_c2_178
MYC_c2_59
MYC_c2_58
MAX_c2_49

E2F6_c2_171
E2F6_c2_172

MAX_c2_51
USF1_c3_66

USF2_c2_149
ATF3_c1_190
NRF1_c1_223
E2F4_c1_222
SIX5_c1_153

THAP1_c1_208
YY1_c2_52
YY1_c2_57

YY1_c1_193
NR2C2_c1_189

ELF1_c2_50
GABPA_c2_177

SRF_c2_148
SIN3A_c1_210

ETS1_c1_220
BCLAF1_c1_183

TAF7_c1_184
POLR2A_c1_180

TAF1_c1_218
POLR2A_c1_179
POLR2A_c1_217
POLR2A_c1_216
POLR2A_c1_215
POLR2A_c1_214
POLR2A_c1_213

RDBP_c1_192
GTF2B_c1_212

GTF2F1_c1_191
TBP_c1_219
BRF1_c1_38
BDP1_c2_42

GTF3C2_c2_40
POLR3A_c2_41
POLR3G_c1_39

CEBPB_c4_95
MAFK_c5_85
NFE2_c4_86
JUND_c5_94
JUNB_c5_92

JUN_c5_88
JUN_c5_87
FOS_c5_90

FOSL1_c5_91
JUN_c5_89
JUN_c5_93

JUND_c2_147
FOS_c3_146

NFYA_c2_150
NFYB_c2_151

SP2_c1_154
SP1_c2_175

IRF1_c2_174
CHD2_c1_221

ZBTB33_c2_255
EGR1_c2_170

ZBTB7A_c2_169
CTCFL_c6_444
CTCF_c6_418

RAD21_c6_370
RAD21_c6_368
SMC3_c6_369
CTCF_c6_419
CTCF_c6_417

BR
F2

_c
10

_2
66

ZN
F2

74
_c

10
_2

63
TR

IM
28

_c
7_

45
6

SE
TD

B1
_c

7_
45

5
SE

TD
B1

_c
1_

25
4

ZN
F2

63
_c

9_
43

HD
AC

8_
c1

0_
26

7
SP

I1
_c

3_
67

ST
AT

1_
c3

_6
4

ST
AT

1_
c4

_7
4

ST
AT

1_
c4

_7
1

ST
AT

1_
c4

_6
9

IR
F1

_c
4_

68
ST

AT
2_

c4
_7

0
ST

AT
2_

c4
_7

2
PO

LR
2A

_c
3_

63
SM

AR
CB

1_
c4

_7
7

SM
AR

CA
4_

c4
_7

8
GA

TA
1_

c4
_8

0
TA

L1
_c

5_
84

GA
TA

2_
c5

_8
3

GA
TA

2_
c4

_8
1

GA
TA

2_
c5

_8
2

EP
30

0_
c4

_7
9

SI
RT

6_
c4

_7
6

HD
AC

2_
c4

_7
3

RE
ST

_c
3_

65
BC

L3
_c

3_
26

8
PO

LR
2A

_c
2_

18
1

PO
LR

2A
_c

2_
18

2
CC

N
T2

_c
2_

17
6

HM
GN

3_
c2

_1
73

M
YC

_c
3_

48
M

YC
_c

2_
62

M
YC

_c
2_

61
M

YC
_c

2_
60

M
XI

1_
c2

_1
78

M
YC

_c
2_

59
M

YC
_c

2_
58

M
AX

_c
2_

49
E2

F6
_c

2_
17

1
E2

F6
_c

2_
17

2
M

AX
_c

2_
51

U
SF

1_
c3

_6
6

U
SF

2_
c2

_1
49

AT
F3

_c
1_

19
0

N
RF

1_
c1

_2
23

E2
F4

_c
1_

22
2

SI
X5

_c
1_

15
3

TH
AP

1_
c1

_2
08

YY
1_

c2
_5

2
YY

1_
c2

_5
7

YY
1_

c1
_1

93
N

R2
C2

_c
1_

18
9

EL
F1

_c
2_

50
GA

BP
A_

c2
_1

77
SR

F_
c2

_1
48

SI
N

3A
_c

1_
21

0
ET

S1
_c

1_
22

0
BC

LA
F1

_c
1_

18
3

TA
F7

_c
1_

18
4

PO
LR

2A
_c

1_
18

0
TA

F1
_c

1_
21

8
PO

LR
2A

_c
1_

17
9

PO
LR

2A
_c

1_
21

7
PO

LR
2A

_c
1_

21
6

PO
LR

2A
_c

1_
21

5
PO

LR
2A

_c
1_

21
4

PO
LR

2A
_c

1_
21

3
RD

BP
_c

1_
19

2
GT

F2
B_

c1
_2

12
GT

F2
F1

_c
1_

19
1

TB
P_

c1
_2

19
BR

F1
_c

1_
38

BD
P1

_c
2_

42
GT

F3
C2

_c
2_

40
PO

LR
3A

_c
2_

41
PO

LR
3G

_c
1_

39
CE

BP
B_

c4
_9

5
M

AF
K_

c5
_8

5
N

FE
2_

c4
_8

6
JU

N
D_

c5
_9

4
JU

N
B_

c5
_9

2
JU

N
_c

5_
88

JU
N

_c
5_

87
FO

S_
c5

_9
0

FO
SL

1_
c5

_9
1

JU
N

_c
5_

89
JU

N
_c

5_
93

JU
N

D_
c2

_1
47

FO
S_

c3
_1

46
N

FY
A_

c2
_1

50
N

FY
B_

c2
_1

51
SP

2_
c1

_1
54

SP
1_

c2
_1

75
IR

F1
_c

2_
17

4
CH

D2
_c

1_
22

1
ZB

TB
33

_c
2_

25
5

EG
R1

_c
2_

17
0

ZB
TB

7A
_c

2_
16

9
CT

CF
L_

c6
_4

44
CT

CF
_c

6_
41

8
RA

D2
1_

c6
_3

70
RA

D2
1_

c6
_3

68
SM

C3
_c

6_
36

9
CT

CF
_c

6_
41

9
CT

CF
_c

6_
41

7

BRF2_c10_266
ZNF274_c10_263
TRIM28_c7_456
SETDB1_c7_455
SETDB1_c1_254

ZNF263_c9_43
HDAC8_c10_267

SPI1_c3_67
STAT1_c3_64
STAT1_c4_74
STAT1_c4_71
STAT1_c4_69

IRF1_c4_68
STAT2_c4_70
STAT2_c4_72

POLR2A_c3_63
SMARCB1_c4_77
SMARCA4_c4_78

GATA1_c4_80
TAL1_c5_84

GATA2_c5_83
GATA2_c4_81
GATA2_c5_82
EP300_c4_79
SIRT6_c4_76

HDAC2_c4_73
REST_c3_65

BCL3_c3_268
POLR2A_c2_181
POLR2A_c2_182

CCNT2_c2_176
HMGN3_c2_173

MYC_c3_48
MYC_c2_62
MYC_c2_61
MYC_c2_60

MXI1_c2_178
MYC_c2_59
MYC_c2_58
MAX_c2_49

E2F6_c2_171
E2F6_c2_172

MAX_c2_51
USF1_c3_66

USF2_c2_149
ATF3_c1_190
NRF1_c1_223
E2F4_c1_222
SIX5_c1_153

THAP1_c1_208
YY1_c2_52
YY1_c2_57

YY1_c1_193
NR2C2_c1_189

ELF1_c2_50
GABPA_c2_177

SRF_c2_148
SIN3A_c1_210

ETS1_c1_220
BCLAF1_c1_183

TAF7_c1_184
POLR2A_c1_180

TAF1_c1_218
POLR2A_c1_179
POLR2A_c1_217
POLR2A_c1_216
POLR2A_c1_215
POLR2A_c1_214
POLR2A_c1_213

RDBP_c1_192
GTF2B_c1_212

GTF2F1_c1_191
TBP_c1_219
BRF1_c1_38
BDP1_c2_42

GTF3C2_c2_40
POLR3A_c2_41
POLR3G_c1_39

CEBPB_c4_95
MAFK_c5_85
NFE2_c4_86
JUND_c5_94
JUNB_c5_92

JUN_c5_88
JUN_c5_87
FOS_c5_90

FOSL1_c5_91
JUN_c5_89
JUN_c5_93

JUND_c2_147
FOS_c3_146

NFYA_c2_150
NFYB_c2_151

SP2_c1_154
SP1_c2_175

IRF1_c2_174
CHD2_c1_221

ZBTB33_c2_255
EGR1_c2_170

ZBTB7A_c2_169
CTCFL_c6_444
CTCF_c6_418

RAD21_c6_370
RAD21_c6_368
SMC3_c6_369
CTCF_c6_419
CTCF_c6_417

BR
F2

_c
10

_2
66

ZN
F2

74
_c

10
_2

63
TR

IM
28

_c
7_

45
6

SE
TD

B1
_c

7_
45

5
SE

TD
B1

_c
1_

25
4

ZN
F2

63
_c

9_
43

HD
AC

8_
c1

0_
26

7
SP

I1
_c

3_
67

ST
AT

1_
c3

_6
4

ST
AT

1_
c4

_7
4

ST
AT

1_
c4

_7
1

ST
AT

1_
c4

_6
9

IR
F1

_c
4_

68
ST

AT
2_

c4
_7

0
ST

AT
2_

c4
_7

2
PO

LR
2A

_c
3_

63
SM

AR
CB

1_
c4

_7
7

SM
AR

CA
4_

c4
_7

8
GA

TA
1_

c4
_8

0
TA

L1
_c

5_
84

GA
TA

2_
c5

_8
3

GA
TA

2_
c4

_8
1

GA
TA

2_
c5

_8
2

EP
30

0_
c4

_7
9

SI
RT

6_
c4

_7
6

HD
AC

2_
c4

_7
3

RE
ST

_c
3_

65
BC

L3
_c

3_
26

8
PO

LR
2A

_c
2_

18
1

PO
LR

2A
_c

2_
18

2
CC

N
T2

_c
2_

17
6

HM
GN

3_
c2

_1
73

M
YC

_c
3_

48
M

YC
_c

2_
62

M
YC

_c
2_

61
M

YC
_c

2_
60

M
XI

1_
c2

_1
78

M
YC

_c
2_

59
M

YC
_c

2_
58

M
AX

_c
2_

49
E2

F6
_c

2_
17

1
E2

F6
_c

2_
17

2
M

AX
_c

2_
51

U
SF

1_
c3

_6
6

U
SF

2_
c2

_1
49

AT
F3

_c
1_

19
0

N
RF

1_
c1

_2
23

E2
F4

_c
1_

22
2

SI
X5

_c
1_

15
3

TH
AP

1_
c1

_2
08

YY
1_

c2
_5

2
YY

1_
c2

_5
7

YY
1_

c1
_1

93
N

R2
C2

_c
1_

18
9

EL
F1

_c
2_

50
GA

BP
A_

c2
_1

77
SR

F_
c2

_1
48

SI
N

3A
_c

1_
21

0
ET

S1
_c

1_
22

0
BC

LA
F1

_c
1_

18
3

TA
F7

_c
1_

18
4

PO
LR

2A
_c

1_
18

0
TA

F1
_c

1_
21

8
PO

LR
2A

_c
1_

17
9

PO
LR

2A
_c

1_
21

7
PO

LR
2A

_c
1_

21
6

PO
LR

2A
_c

1_
21

5
PO

LR
2A

_c
1_

21
4

PO
LR

2A
_c

1_
21

3
RD

BP
_c

1_
19

2
GT

F2
B_

c1
_2

12
GT

F2
F1

_c
1_

19
1

TB
P_

c1
_2

19
BR

F1
_c

1_
38

BD
P1

_c
2_

42
GT

F3
C2

_c
2_

40
PO

LR
3A

_c
2_

41
PO

LR
3G

_c
1_

39
CE

BP
B_

c4
_9

5
M

AF
K_

c5
_8

5
N

FE
2_

c4
_8

6
JU

N
D_

c5
_9

4
JU

N
B_

c5
_9

2
JU

N
_c

5_
88

JU
N

_c
5_

87
FO

S_
c5

_9
0

FO
SL

1_
c5

_9
1

JU
N

_c
5_

89
JU

N
_c

5_
93

JU
N

D_
c2

_1
47

FO
S_

c3
_1

46
N

FY
A_

c2
_1

50
N

FY
B_

c2
_1

51
SP

2_
c1

_1
54

SP
1_

c2
_1

75
IR

F1
_c

2_
17

4
CH

D2
_c

1_
22

1
ZB

TB
33

_c
2_

25
5

EG
R1

_c
2_

17
0

ZB
TB

7A
_c

2_
16

9
CT

CF
L_

c6
_4

44
CT

CF
_c

6_
41

8
RA

D2
1_

c6
_3

70
RA

D2
1_

c6
_3

68
SM

C3
_c

6_
36

9
CT

CF
_c

6_
41

9
CT

CF
_c

6_
41

7

a

Legend
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

Legend
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

Gm12878 Pairwise Raw Enrichments

REST_c8_7
CTCF_c6_428
CTCF_c6_378
CTCF_c6_426
CTCF_c6_425

RAD21_c6_365
RAD21_c6_366
SMC3_c6_367

ZNF143_c6_362
YY1_c6_22

YY1_c3_297
ZZZ3_c10_260

WRNIP1_c2_24
POU2F2_c3_295

TBP_c2_247
TAF1_c1_197

POLR2A_c1_199
POLR2A_c1_200
POLR2A_c1_245
POLR2A_c1_298
POLR2A_c1_303

SIN3A_c1_209
NRF1_c1_226
ATF3_c2_252
NFE2_c2_251

USF2_c3_30
MAX_c3_27
USF1_c2_32
FOS_c1_225

RFX5_c2_249
PBX3_c3_31

SP1_c3_29
CHD2_c2_248

BRCA1_c1_195
ZBTB33_c9_188

ETS1_c1_203
ELF1_c2_34

SIX5_c1_204
GABPA_c1_202
NR2C2_c9_256

SRF_c2_250
SRF_c3_28

EGR1_c2_36
ZEB1_c2_33

BCLAF1_c2_25
RXRA_c3_23

PAX5_c3_294
PAX5_c4_289

TCF12_c3_292
BCL3_c4_269

EP300_c4_270
MEF2C_c5_279
MEF2A_c5_280

IRF4_c5_281
BATF_c5_284

JUND_c5_282
BCL11A_c5_283
NFKB1_c5_278
STAT3_c4_272
EBF1_c5_287
EBF1_c5_288
SPI1_c5_286

POLR3G_c2_37

RE
ST

_c
8_

7
CT

CF
_c

6_
42

8
CT

CF
_c

6_
37

8
CT

CF
_c

6_
42

6
CT

CF
_c

6_
42

5
RA

D2
1_

c6
_3

65
RA

D2
1_

c6
_3

66
SM

C3
_c

6_
36

7
ZN

F1
43

_c
6_

36
2

YY
1_

c6
_2

2
YY

1_
c3

_2
97

ZZ
Z3

_c
10

_2
60

W
RN

IP
1_

c2
_2

4
PO

U
2F

2_
c3

_2
95

TB
P_

c2
_2

47
TA

F1
_c

1_
19

7
PO

LR
2A

_c
1_

19
9

PO
LR

2A
_c

1_
20

0
PO

LR
2A

_c
1_

24
5

PO
LR

2A
_c

1_
29

8
PO

LR
2A

_c
1_

30
3

SI
N

3A
_c

1_
20

9
N

RF
1_

c1
_2

26
AT

F3
_c

2_
25

2
N

FE
2_

c2
_2

51
U

SF
2_

c3
_3

0
M

AX
_c

3_
27

U
SF

1_
c2

_3
2

FO
S_

c1
_2

25
RF

X5
_c

2_
24

9
PB

X3
_c

3_
31

SP
1_

c3
_2

9
CH

D2
_c

2_
24

8
BR

CA
1_

c1
_1

95
ZB

TB
33

_c
9_

18
8

ET
S1

_c
1_

20
3

EL
F1

_c
2_

34
SI

X5
_c

1_
20

4
GA

BP
A_

c1
_2

02
N

R2
C2

_c
9_

25
6

SR
F_

c2
_2

50
SR

F_
c3

_2
8

EG
R1

_c
2_

36
ZE

B1
_c

2_
33

BC
LA

F1
_c

2_
25

RX
RA

_c
3_

23
PA

X5
_c

3_
29

4
PA

X5
_c

4_
28

9
TC

F1
2_

c3
_2

92
BC

L3
_c

4_
26

9
EP

30
0_

c4
_2

70
M

EF
2C

_c
5_

27
9

M
EF

2A
_c

5_
28

0
IR

F4
_c

5_
28

1
BA

TF
_c

5_
28

4
JU

N
D_

c5
_2

82
BC

L1
1A

_c
5_

28
3

N
FK

B1
_c

5_
27

8
ST

AT
3_

c4
_2

72
EB

F1
_c

5_
28

7
EB

F1
_c

5_
28

8
SP

I1
_c

5_
28

6
PO

LR
3G

_c
2_

37

REST_c8_7
CTCF_c6_428
CTCF_c6_378
CTCF_c6_426
CTCF_c6_425

RAD21_c6_365
RAD21_c6_366
SMC3_c6_367

ZNF143_c6_362
YY1_c6_22

YY1_c3_297
ZZZ3_c10_260

WRNIP1_c2_24
POU2F2_c3_295

TBP_c2_247
TAF1_c1_197

POLR2A_c1_199
POLR2A_c1_200
POLR2A_c1_245
POLR2A_c1_298
POLR2A_c1_303

SIN3A_c1_209
NRF1_c1_226
ATF3_c2_252
NFE2_c2_251

USF2_c3_30
MAX_c3_27
USF1_c2_32
FOS_c1_225

RFX5_c2_249
PBX3_c3_31

SP1_c3_29
CHD2_c2_248

BRCA1_c1_195
ZBTB33_c9_188

ETS1_c1_203
ELF1_c2_34

SIX5_c1_204
GABPA_c1_202
NR2C2_c9_256

SRF_c2_250
SRF_c3_28

EGR1_c2_36
ZEB1_c2_33

BCLAF1_c2_25
RXRA_c3_23

PAX5_c3_294
PAX5_c4_289

TCF12_c3_292
BCL3_c4_269

EP300_c4_270
MEF2C_c5_279
MEF2A_c5_280

IRF4_c5_281
BATF_c5_284

JUND_c5_282
BCL11A_c5_283
NFKB1_c5_278
STAT3_c4_272
EBF1_c5_287
EBF1_c5_288
SPI1_c5_286

POLR3G_c2_37

RE
ST

_c
8_

7
CT

CF
_c

6_
42

8
CT

CF
_c

6_
37

8
CT

CF
_c

6_
42

6
CT

CF
_c

6_
42

5
RA

D2
1_

c6
_3

65
RA

D2
1_

c6
_3

66
SM

C3
_c

6_
36

7
ZN

F1
43

_c
6_

36
2

YY
1_

c6
_2

2
YY

1_
c3

_2
97

ZZ
Z3

_c
10

_2
60

W
RN

IP
1_

c2
_2

4
PO

U
2F

2_
c3

_2
95

TB
P_

c2
_2

47
TA

F1
_c

1_
19

7
PO

LR
2A

_c
1_

19
9

PO
LR

2A
_c

1_
20

0
PO

LR
2A

_c
1_

24
5

PO
LR

2A
_c

1_
29

8
PO

LR
2A

_c
1_

30
3

SI
N

3A
_c

1_
20

9
N

RF
1_

c1
_2

26
AT

F3
_c

2_
25

2
N

FE
2_

c2
_2

51
U

SF
2_

c3
_3

0
M

AX
_c

3_
27

U
SF

1_
c2

_3
2

FO
S_

c1
_2

25
RF

X5
_c

2_
24

9
PB

X3
_c

3_
31

SP
1_

c3
_2

9
CH

D2
_c

2_
24

8
BR

CA
1_

c1
_1

95
ZB

TB
33

_c
9_

18
8

ET
S1

_c
1_

20
3

EL
F1

_c
2_

34
SI

X5
_c

1_
20

4
GA

BP
A_

c1
_2

02
N

R2
C2

_c
9_

25
6

SR
F_

c2
_2

50
SR

F_
c3

_2
8

EG
R1

_c
2_

36
ZE

B1
_c

2_
33

BC
LA

F1
_c

2_
25

RX
RA

_c
3_

23
PA

X5
_c

3_
29

4
PA

X5
_c

4_
28

9
TC

F1
2_

c3
_2

92
BC

L3
_c

4_
26

9
EP

30
0_

c4
_2

70
M

EF
2C

_c
5_

27
9

M
EF

2A
_c

5_
28

0
IR

F4
_c

5_
28

1
BA

TF
_c

5_
28

4
JU

N
D_

c5
_2

82
BC

L1
1A

_c
5_

28
3

N
FK

B1
_c

5_
27

8
ST

AT
3_

c4
_2

72
EB

F1
_c

5_
28

7
EB

F1
_c

5_
28

8
SP

I1
_c

5_
28

6
PO

LR
3G

_c
2_

37

b

Supplementary Figure 22: Pairwise Regulatory Binding Experiments Enrichments. Pairwise enrichments of 
regulatory binding at the individual experiment level both (Left) directly and (Right) conditioned on the chro-
matin state preferences of each factor in the pair for (a) K562, (b) GM12878, (c) H1hesc, (d) HeLa-S3, (e) HepG2, 
and (f) Huvec. The color scale for the raw enrichments on left go to 500 while the conditional enrichments on 
right only go to 50. Next to the regulator name is a cluster assignment based on a 10-state clustering of experi-
ment chromatin state enrichments (not shown) and the experiment ID from Supplementary Figure 8.
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Supplementary Figure 23: Chromatin States Explain Pairwise Regulator Enrichments beyond DNase. The figure 
illustrates that chromatin states can explain pairwise enrichments of regulators beyond what is captured based on open 
chromatin as defined by being in a DNase hypersensitive peak from the University of Washington experiments 
(Thurman et al, 2012). For each cell type the pairwise regulator enrichment conditioning on being in a (left) DNase site 
and (right) additionally conditioning on the chromatin state information are shown for (a) Gm12878, (b) K562, (c) 
H1hesc, (d) HeLa-S3, (e) HepG2 and (f) Huvec.

Legend
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

Legend
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0



RAD21_c6_440
RAD21_c6_441

CTCF_c6_442
CTCF_c6_439
SUZ12_c10_1

CTBP2_c4_3
RXRA_c4_445

TCF12_c4_446
HDAC2_c4_448

BCL11A_c5_450
POU5F1_c5_451
NANOG_c4_447

EP300_c4_449
SP1_c4_14

JUND_c3_15
JUN_c4_452
RFX5_c3_17
MAX_c3_19
USF2_c3_16
USF1_c3_18
ATF3_c2_46

SIX5_c1_152
SRF_c3_13

GABPA_c2_21
YY1_c3_20

EGR1_c2_168
NRF1_c1_165

TBP_c1_163
TAF1_c1_164

POLR2A_c1_161
POLR2A_c1_160

TAF7_c1_162
SIN3A_c2_12
BCL3_c4_453

REST_c8_4

RA
D2

1_
c6

_4
40

RA
D2

1_
c6

_4
41

CT
CF

_c
6_

44
2

CT
CF

_c
6_

43
9

SU
Z1

2_
c1

0_
1

CT
BP

2_
c4

_3
RX

RA
_c

4_
44

5
TC

F1
2_

c4
_4

46
HD

AC
2_

c4
_4

48
BC

L1
1A

_c
5_

45
0

PO
U

5F
1_

c5
_4

51
N

AN
O

G_
c4

_4
47

EP
30

0_
c4

_4
49

SP
1_

c4
_1

4
JU

N
D_

c3
_1

5
JU

N
_c

4_
45

2
RF

X5
_c

3_
17

M
AX

_c
3_

19
U

SF
2_

c3
_1

6
U

SF
1_

c3
_1

8
AT

F3
_c

2_
46

SI
X5

_c
1_

15
2

SR
F_

c3
_1

3
GA

BP
A_

c2
_2

1
YY

1_
c3

_2
0

EG
R1

_c
2_

16
8

N
RF

1_
c1

_1
65

TB
P_

c1
_1

63
TA

F1
_c

1_
16

4
PO

LR
2A

_c
1_

16
1

PO
LR

2A
_c

1_
16

0
TA

F7
_c

1_
16

2
SI

N
3A

_c
2_

12
BC

L3
_c

4_
45

3
RE

ST
_c

8_
4

Legend
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

RAD21_c6_440
RAD21_c6_441

CTCF_c6_442
CTCF_c6_439
SUZ12_c10_1

CTBP2_c4_3
RXRA_c4_445

TCF12_c4_446
HDAC2_c4_448

BCL11A_c5_450
POU5F1_c5_451
NANOG_c4_447

EP300_c4_449
SP1_c4_14

JUND_c3_15
JUN_c4_452
RFX5_c3_17
MAX_c3_19
USF2_c3_16
USF1_c3_18
ATF3_c2_46

SIX5_c1_152
SRF_c3_13

GABPA_c2_21
YY1_c3_20

EGR1_c2_168
NRF1_c1_165

TBP_c1_163
TAF1_c1_164

POLR2A_c1_161
POLR2A_c1_160

TAF7_c1_162
SIN3A_c2_12
BCL3_c4_453

REST_c8_4

RA
D2

1_
c6

_4
40

RA
D2

1_
c6

_4
41

CT
CF

_c
6_

44
2

CT
CF

_c
6_

43
9

SU
Z1

2_
c1

0_
1

CT
BP

2_
c4

_3
RX

RA
_c

4_
44

5
TC

F1
2_

c4
_4

46
HD

AC
2_

c4
_4

48
BC

L1
1A

_c
5_

45
0

PO
U

5F
1_

c5
_4

51
N

AN
O

G_
c4

_4
47

EP
30

0_
c4

_4
49

SP
1_

c4
_1

4
JU

N
D_

c3
_1

5
JU

N
_c

4_
45

2
RF

X5
_c

3_
17

M
AX

_c
3_

19
U

SF
2_

c3
_1

6
U

SF
1_

c3
_1

8
AT

F3
_c

2_
46

SI
X5

_c
1_

15
2

SR
F_

c3
_1

3
GA

BP
A_

c2
_2

1
YY

1_
c3

_2
0

EG
R1

_c
2_

16
8

N
RF

1_
c1

_1
65

TB
P_

c1
_1

63
TA

F1
_c

1_
16

4
PO

LR
2A

_c
1_

16
1

PO
LR

2A
_c

1_
16

0
TA

F7
_c

1_
16

2
SI

N
3A

_c
2_

12
BC

L3
_c

4_
45

3
RE

ST
_c

8_
4

c

ZZZ3_c9_259
CTCF_c6_435
CTCF_c6_436
CTCF_c6_410

SMC3_c6_363
RAD21_c6_364
CEBPB_c5_115

PRDM1_c5_114
STAT3_c5_119
EP300_c5_118

JUN_c5_117
JUND_c5_116

FOS_c5_120
RFX5_c3_361
IRF3_c1_224
E2F4_c1_317
E2F1_c1_166
E2F1_c1_232
E2F6_c1_231
NRF1_c1_207

GABPA_c1_316
NR2C2_c2_326

ELK4_c1_325
TAF1_c1_324

POLR2A_c1_185
POLR2A_c1_318
POLR2A_c1_319
POLR2A_c1_320
POLR2A_c1_158

SMARCB1_c2_139
SMARCC2_c3_126
SMARCC1_c4_124
SMARCA4_c4_125

TFAP2A_c3_130
TFAP2C_c3_129

STAT1_c4_131
USF2_c3_132
MAX_c3_133
MYC_c3_135

MXI1_c2_138
GTF2F1_c3_134
BRCA1_c3_136

TBP_c2_137
BRF1_c9_257
BDP1_c9_258

GTF3C2_c3_127
POLR3A_c3_128

BRF2_c10_261
ZNF274_c10_262

REST_c8_8

ZZ
Z3

_c
9_

25
9

CT
CF

_c
6_

43
5

CT
CF

_c
6_

43
6

CT
CF

_c
6_

41
0

SM
C3

_c
6_

36
3

RA
D2

1_
c6

_3
64

CE
BP

B_
c5

_1
15

PR
DM

1_
c5

_1
14

ST
AT

3_
c5

_1
19

EP
30

0_
c5

_1
18

JU
N

_c
5_

11
7

JU
N

D_
c5

_1
16

FO
S_

c5
_1

20
RF

X5
_c

3_
36

1
IR

F3
_c

1_
22

4
E2

F4
_c

1_
31

7
E2

F1
_c

1_
16

6
E2

F1
_c

1_
23

2
E2

F6
_c

1_
23

1
N

RF
1_

c1
_2

07
GA

BP
A_

c1
_3

16
N

R2
C2

_c
2_

32
6

EL
K4

_c
1_

32
5

TA
F1

_c
1_

32
4

PO
LR

2A
_c

1_
18

5
PO

LR
2A

_c
1_

31
8

PO
LR

2A
_c

1_
31

9
PO

LR
2A

_c
1_

32
0

PO
LR

2A
_c

1_
15

8
SM

AR
CB

1_
c2

_1
39

SM
AR

CC
2_

c3
_1

26
SM

AR
CC

1_
c4

_1
24

SM
AR

CA
4_

c4
_1

25
TF

AP
2A

_c
3_

13
0

TF
AP

2C
_c

3_
12

9
ST

AT
1_

c4
_1

31
U

SF
2_

c3
_1

32
M

AX
_c

3_
13

3
M

YC
_c

3_
13

5
M

XI
1_

c2
_1

38
GT

F2
F1

_c
3_

13
4

BR
CA

1_
c3

_1
36

TB
P_

c2
_1

37
BR

F1
_c

9_
25

7
BD

P1
_c

9_
25

8
GT

F3
C2

_c
3_

12
7

PO
LR

3A
_c

3_
12

8
BR

F2
_c

10
_2

61
ZN

F2
74

_c
10

_2
62

RE
ST

_c
8_

8

ZZZ3_c9_259
CTCF_c6_435
CTCF_c6_436
CTCF_c6_410

SMC3_c6_363
RAD21_c6_364
CEBPB_c5_115

PRDM1_c5_114
STAT3_c5_119
EP300_c5_118

JUN_c5_117
JUND_c5_116

FOS_c5_120
RFX5_c3_361
IRF3_c1_224
E2F4_c1_317
E2F1_c1_166
E2F1_c1_232
E2F6_c1_231
NRF1_c1_207

GABPA_c1_316
NR2C2_c2_326

ELK4_c1_325
TAF1_c1_324

POLR2A_c1_185
POLR2A_c1_318
POLR2A_c1_319
POLR2A_c1_320
POLR2A_c1_158

SMARCB1_c2_139
SMARCC2_c3_126
SMARCC1_c4_124
SMARCA4_c4_125

TFAP2A_c3_130
TFAP2C_c3_129

STAT1_c4_131
USF2_c3_132
MAX_c3_133
MYC_c3_135

MXI1_c2_138
GTF2F1_c3_134
BRCA1_c3_136

TBP_c2_137
BRF1_c9_257
BDP1_c9_258

GTF3C2_c3_127
POLR3A_c3_128

BRF2_c10_261
ZNF274_c10_262

REST_c8_8

ZZ
Z3

_c
9_

25
9

CT
CF

_c
6_

43
5

CT
CF

_c
6_

43
6

CT
CF

_c
6_

41
0

SM
C3

_c
6_

36
3

RA
D2

1_
c6

_3
64

CE
BP

B_
c5

_1
15

PR
DM

1_
c5

_1
14

ST
AT

3_
c5

_1
19

EP
30

0_
c5

_1
18

JU
N

_c
5_

11
7

JU
N

D_
c5

_1
16

FO
S_

c5
_1

20
RF

X5
_c

3_
36

1
IR

F3
_c

1_
22

4
E2

F4
_c

1_
31

7
E2

F1
_c

1_
16

6
E2

F1
_c

1_
23

2
E2

F6
_c

1_
23

1
N

RF
1_

c1
_2

07
GA

BP
A_

c1
_3

16
N

R2
C2

_c
2_

32
6

EL
K4

_c
1_

32
5

TA
F1

_c
1_

32
4

PO
LR

2A
_c

1_
18

5
PO

LR
2A

_c
1_

31
8

PO
LR

2A
_c

1_
31

9
PO

LR
2A

_c
1_

32
0

PO
LR

2A
_c

1_
15

8
SM

AR
CB

1_
c2

_1
39

SM
AR

CC
2_

c3
_1

26
SM

AR
CC

1_
c4

_1
24

SM
AR

CA
4_

c4
_1

25
TF

AP
2A

_c
3_

13
0

TF
AP

2C
_c

3_
12

9
ST

AT
1_

c4
_1

31
U

SF
2_

c3
_1

32
M

AX
_c

3_
13

3
M

YC
_c

3_
13

5
M

XI
1_

c2
_1

38
GT

F2
F1

_c
3_

13
4

BR
CA

1_
c3

_1
36

TB
P_

c2
_1

37
BR

F1
_c

9_
25

7
BD

P1
_c

9_
25

8
GT

F3
C2

_c
3_

12
7

PO
LR

3A
_c

3_
12

8
BR

F2
_c

10
_2

61
ZN

F2
74

_c
10

_2
62

RE
ST

_c
8_

8

d

Legend
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0



CEBPB_c5_339
CEBPB_c5_338

HSF1_c3_334
PPARGC1A_c4_336

ESRRA_c4_337
HNF4A_c4_349
HNF4G_c4_346
HNF4A_c5_345

RXRA_c4_347
HDAC2_c4_350

SP1_c4_351
TCF12_c4_348
EP300_c5_344

TCF7L2_c5_343
FOXA2_c5_342
FOXA1_c5_340
FOXA1_c5_341

JUN_c5_355
JUND_c5_354

FOSL2_c5_353
JUND_c4_352

BHLHE40_c3_335
USF2_c3_332
USF1_c3_333
ATF3_c2_329
MYC_c1_327

POLR2A_c1_314
POLR2A_c1_304
POLR2A_c1_306

TAF1_c1_309
POLR2A_c1_307
POLR2A_c1_305

TBP_c1_312
SIN3A_c1_311
RFX5_c2_328

SREBF1_c1_308
NRF1_c1_206

GABPA_c1_205
NR2C2_c1_313

ELF1_c2_330
SRF_c3_331

NR3C1_c1_315
ZBTB33_c1_186

CHD2_c1_310
ZBTB33_c2_187

REST_c8_6
RAD21_c6_413
RAD21_c6_412

CTCF_c6_411
CTCF_c6_414
CTCF_c6_416
CTCF_c6_415

ZNF274_c10_265
MAFK_c5_356
MAFK_c5_358
MAFF_c5_357

CE
BP

B_
c5

_3
39

CE
BP

B_
c5

_3
38

HS
F1

_c
3_

33
4

PP
AR

GC
1A

_c
4_

33
6

ES
RR

A_
c4

_3
37

HN
F4

A_
c4

_3
49

HN
F4

G_
c4

_3
46

HN
F4

A_
c5

_3
45

RX
RA

_c
4_

34
7

HD
AC

2_
c4

_3
50

SP
1_

c4
_3

51
TC

F1
2_

c4
_3

48
EP

30
0_

c5
_3

44
TC

F7
L2

_c
5_

34
3

FO
XA

2_
c5

_3
42

FO
XA

1_
c5

_3
40

FO
XA

1_
c5

_3
41

JU
N

_c
5_

35
5

JU
N

D_
c5

_3
54

FO
SL

2_
c5

_3
53

JU
N

D_
c4

_3
52

BH
LH

E4
0_

c3
_3

35
U

SF
2_

c3
_3

32
U

SF
1_

c3
_3

33
AT

F3
_c

2_
32

9
M

YC
_c

1_
32

7
PO

LR
2A

_c
1_

31
4

PO
LR

2A
_c

1_
30

4
PO

LR
2A

_c
1_

30
6

TA
F1

_c
1_

30
9

PO
LR

2A
_c

1_
30

7
PO

LR
2A

_c
1_

30
5

TB
P_

c1
_3

12
SI

N
3A

_c
1_

31
1

RF
X5

_c
2_

32
8

SR
EB

F1
_c

1_
30

8
N

RF
1_

c1
_2

06
GA

BP
A_

c1
_2

05
N

R2
C2

_c
1_

31
3

EL
F1

_c
2_

33
0

SR
F_

c3
_3

31
N

R3
C1

_c
1_

31
5

ZB
TB

33
_c

1_
18

6
CH

D2
_c

1_
31

0
ZB

TB
33

_c
2_

18
7

RE
ST

_c
8_

6
RA

D2
1_

c6
_4

13
RA

D2
1_

c6
_4

12
CT

CF
_c

6_
41

1
CT

CF
_c

6_
41

4
CT

CF
_c

6_
41

6
CT

CF
_c

6_
41

5
ZN

F2
74

_c
10

_2
65

M
AF

K_
c5

_3
56

M
AF

K_
c5

_3
58

M
AF

F_
c5

_3
57

CEBPB_c5_339
CEBPB_c5_338

HSF1_c3_334
PPARGC1A_c4_336

ESRRA_c4_337
HNF4A_c4_349
HNF4G_c4_346
HNF4A_c5_345

RXRA_c4_347
HDAC2_c4_350

SP1_c4_351
TCF12_c4_348
EP300_c5_344

TCF7L2_c5_343
FOXA2_c5_342
FOXA1_c5_340
FOXA1_c5_341

JUN_c5_355
JUND_c5_354

FOSL2_c5_353
JUND_c4_352

BHLHE40_c3_335
USF2_c3_332
USF1_c3_333
ATF3_c2_329
MYC_c1_327

POLR2A_c1_314
POLR2A_c1_304
POLR2A_c1_306

TAF1_c1_309
POLR2A_c1_307
POLR2A_c1_305

TBP_c1_312
SIN3A_c1_311
RFX5_c2_328

SREBF1_c1_308
NRF1_c1_206

GABPA_c1_205
NR2C2_c1_313

ELF1_c2_330
SRF_c3_331

NR3C1_c1_315
ZBTB33_c1_186

CHD2_c1_310
ZBTB33_c2_187

REST_c8_6
RAD21_c6_413
RAD21_c6_412

CTCF_c6_411
CTCF_c6_414
CTCF_c6_416
CTCF_c6_415

ZNF274_c10_265
MAFK_c5_356
MAFK_c5_358
MAFF_c5_357

CE
BP

B_
c5

_3
39

CE
BP

B_
c5

_3
38

HS
F1

_c
3_

33
4

PP
AR

GC
1A

_c
4_

33
6

ES
RR

A_
c4

_3
37

HN
F4

A_
c4

_3
49

HN
F4

G_
c4

_3
46

HN
F4

A_
c5

_3
45

RX
RA

_c
4_

34
7

HD
AC

2_
c4

_3
50

SP
1_

c4
_3

51
TC

F1
2_

c4
_3

48
EP

30
0_

c5
_3

44
TC

F7
L2

_c
5_

34
3

FO
XA

2_
c5

_3
42

FO
XA

1_
c5

_3
40

FO
XA

1_
c5

_3
41

JU
N

_c
5_

35
5

JU
N

D_
c5

_3
54

FO
SL

2_
c5

_3
53

JU
N

D_
c4

_3
52

BH
LH

E4
0_

c3
_3

35
U

SF
2_

c3
_3

32
U

SF
1_

c3
_3

33
AT

F3
_c

2_
32

9
M

YC
_c

1_
32

7
PO

LR
2A

_c
1_

31
4

PO
LR

2A
_c

1_
30

4
PO

LR
2A

_c
1_

30
6

TA
F1

_c
1_

30
9

PO
LR

2A
_c

1_
30

7
PO

LR
2A

_c
1_

30
5

TB
P_

c1
_3

12
SI

N
3A

_c
1_

31
1

RF
X5

_c
2_

32
8

SR
EB

F1
_c

1_
30

8
N

RF
1_

c1
_2

06
GA

BP
A_

c1
_2

05
N

R2
C2

_c
1_

31
3

EL
F1

_c
2_

33
0

SR
F_

c3
_3

31
N

R3
C1

_c
1_

31
5

ZB
TB

33
_c

1_
18

6
CH

D2
_c

1_
31

0
ZB

TB
33

_c
2_

18
7

RE
ST

_c
8_

6
RA

D2
1_

c6
_4

13
RA

D2
1_

c6
_4

12
CT

CF
_c

6_
41

1
CT

CF
_c

6_
41

4
CT

CF
_c

6_
41

6
CT

CF
_c

6_
41

5
ZN

F2
74

_c
10

_2
65

M
AF

K_
c5

_3
56

M
AF

K_
c5

_3
58

M
AF

F_
c5

_3
57

e

Legend
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

CTCF_c6_404
CTCF_c6_385
CTCF_c6_390
MAX_c2_141

POLR2A_c9_156
POLR2A_c1_323
POLR2A_c2_157

GATA2_c5_107
JUN_c5_106
FOS_c5_108

CT
CF

_c
6_

40
4

CT
CF

_c
6_

38
5

CT
CF

_c
6_

39
0

M
AX

_c
2_

14
1

PO
LR

2A
_c

9_
15

6
PO

LR
2A

_c
1_

32
3

PO
LR

2A
_c

2_
15

7
GA

TA
2_

c5
_1

07
JU

N
_c

5_
10

6
FO

S_
c5

_1
08

Legend
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

CTCF_c6_404
CTCF_c6_385
CTCF_c6_390
MAX_c2_141

POLR2A_c9_156
POLR2A_c1_323
POLR2A_c2_157

GATA2_c5_107
JUN_c5_106
FOS_c5_108

CT
CF

_c
6_

40
4

CT
CF

_c
6_

38
5

CT
CF

_c
6_

39
0

M
AX

_c
2_

14
1

PO
LR

2A
_c

9_
15

6
PO

LR
2A

_c
1_

32
3

PO
LR

2A
_c

2_
15

7
GA

TA
2_

c5
_1

07
JU

N
_c

5_
10

6
FO

S_
c5

_1
08

f



A 
D 

E 

B 
G 

C 

F 
D

F
D

Dummy 

A Dummy B C D E F G 

0.00 
0.82 
1.15 

Unordered Matrix 

Ordered Matrix 

Distances 
Traveling Salesman Problem 

Supplementary Figure 24: Illustration of Traveling Salesman Problem formulation to Ordering Rows of 

Enrichment Matrix. (Top) An unordered input matrix. (Center) A graph showing distances between each row or 
equivalently a mapped city. A dummy city has been added with zero distance to all other cities. This graph can be 
given to a traveling salesman problem solver to provide an optimal ordering of cities or equivalently rows. 
(Bottom) The result matrix now optimally ordered.  


