
 
Supplementary Figure File content 

Fig. number Figure Title 
S1 Illustration of concatenated model training vs. stacked model training 
S2 Mark and tissue group distribution of the input data tracks 
S3 Evaluation of full-stack model’s number of states 
S4 Emission probabilities of 80 datasets chosen to summarize the full-stack model 
S5 Full-stack states emission probabilities, averaged by chromatin marks 
S6 Full-stack states transition probabilities 
S7 Statistically significant tissue—group specificity in full-stack states 
S8 Full-stack states maximum-enrichments with annotated concatenated-model chromatin states in 127 

reference epigenomes 
S9 Estimated probabilities of concatenated-model chromatin states overlapping with full-stack states. 
S10 Full-stack states’ average gene expression in different cell types. 
S11 Full-stack states’ average gene expression as a function of distance from TSS 
S12 Positional enrichments of full-stack states around annotated transcription start sites and transcription 

end sites. 
S13 Top GO terms for states in promoter-associated states. 
S14 Full-stack states enrichments with CTCF associated chromatin states. 
S15 Full-stack states’ average DNA methylation in different cell types. 
S16 Full-stack states enrichments with Polycomb Repressive protein complexes PRC1 and PRC2. 
S17 Enrichments of selected full-stack states with PRC1 and PRC2.  
S18 Comparison of hg19 and hg38 full-stack states enrichments with annotated genomic contexts 
S19 ROC comparison of full-stack model annotations and the 18-state concatenated model annotations for 

predicting various external genomic annotations 
S20 AUROC comparison of the full- stacked and the concatenated and independent chromatin state 

annotations at predicting various external genomics annotations. 
S21 ROC comparison of full-stack model annotations and the 100-state independent model annotations for 

predicting various external genomic annotations. 
S22 AUROC comparison of the full-stack and concatenated and independent chromatin state annotations 

at predicting CTCF-specific chromatin states. 
S23 Coefficient of variations of emission probabilities across different cell groups. 
S24 Illustration of the full-stack annotations at two distinct loci. 
S25 Illustration of full-stack cell-type-specific enhancer states. 
S26 Illustration of full-stack heterochromatin state HET9. 
S27 Illustration of full-stack flanking promoter state PromF5. 
S28 Full stack states enrichments with RepeatMasker classes of repeats, low-complexity repeats and GC 

content, simple repeats. 
S29 AUROC comparison of the full-stack, concatenated and independent chromatin state annotations at 

predicting different classes of repeat elements. 
S30 Full-stack states and maximum enriched ConsHMM state. 
S31 Full-stack states enrichments with different subsets of ZNF genes. 
S32 Full-stack states enrichments with structural variants. 
S33 Comparison of full-stack model annotations and the 100-state independent model annotations in 

predicting structural variants of type deletions and duplications. 
S34 Comparison of full-stack model annotations and 18-state concatenated model annotations in predicting 

structural variants of type deletions and duplications. 
S35 Comparison of full-stack states vs. state-specific annotations in predicting structural variants of types 

deletions and duplications. 
S36 Enrichment of selected full-stack states with prioritized variants, non-coding genome. 
S37 Enrichment of all full-stack states for top 1% bases prioritized by variant prioritization scores. 
S38 Enrichment of all full-stack states for top 5% bases prioritized by variant prioritization scores. 
S39 Enrichment of all full-stack states for top 10% bases prioritized by variant prioritization scores. 
S40 Enrichment of selected full-stack states with prioritized variants, whole genome. 



 
S41 Comparison of the full-stack model annotations against the concatenated and independent model 

annotations at predicting top 1% non-coding bases prioritized by various variant prioritization scores. 
S42 Full-stack states enrichments with variants from GNOMAD stratified by minor allele frequencies, 

common variants and CpG dinucleotides. 
S43 Full-stack states enrichments with GWAS catalog variants and sex chromosomes. 
S44 Full-stack states enrichment values for fine-mapped variants at phenotype associated loci. 
S45 Comparison of full-stack model annotations and the 100-state annotations from independent models in 

predicting fine-mapped variants. 
S46 Comparison of full-stack model annotations and the 18-state annotations from a concatenated model 

in predicting fine-mapped variants. 
S47 Full-stack states enrichments with cancer-associated somatic mutations in the non-coding genome. 
S48 Comparison of full-stack model annotation and the 100-state independent annotations in predicting 

somatic mutations associated with four cancer types from COSMIC database 
S49 Comparison of full-stack model annotation and the 18-state concatenated annotations in predicting 

somatic mutations associated with four cancer types from COSMIC database 
S50 Full-stack states enrichments of bases that were not lifted over from hg19 to hg38. 

Note: We included references to previous publications in the legends to some supplementary figures. The full list of these 
references is included at the end of this document, and all of these references are already listed in the references list in the 
main text.   



 
 

 
Figure S1: Illustration of concatenated model training vs. stacked model training. The top of the figure illustrates the 
concatenated modeling approach where a chromatin state annotation is produced for each cell type based on the data in that 
cell type using a common set of chromatin state definitions. In contrast, the stacked modeling approach produces a single 
chromatin annotation of the genome based on all the data. 
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Figure S2: Mark and tissue group distribution of the input data tracks. (A) Counts of input tracks associated with 
different chromatin marks. There are five marks that were profiled in all 127 reference epigenomes, while some marks, 
largely acetylation marks, were profiled in few reference epigenomes. In total there were 1032 input tracks, including 53 
DNase-seq datasets and 979 ChiP-seq datasets. (B) Count of input tracks associated with different tissue groups previously 
defined (Kundaje et al., 2015).  
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A
AIC and BIC of models with different numbers of states

num_state (5-120 states, 5 states apart)
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B

Max correlations of emission parameters associated with H3K4me1 with indicators of cell groups
Number of states

Ti
ss

ue
 g

ro
up

s

D
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 max_corr

Adipose 0.17 0.18 0.18 0.18 0.18 0.17 0.17 0.17 0.17 0.18 0.19 0.18 0.18 0.18 0.19 0.18 0.18 0.18 0.19 0.21 0.19 0.19 0.19 0.21
Blood & T-cell 0.67 0.67 0.68 0.70 0.69 0.71 0.71 0.76 0.84 0.84 0.86 0.86 0.86 0.86 0.86 0.86 0.85 0.86 0.86 0.84 0.85 0.85 0.86 0.86
Brain 0.01 0.06 0.11 0.10 0.56 0.58 0.57 0.61 0.63 0.80 0.80 0.80 0.80 0.80 0.80 0.77 0.78 0.81 0.81 0.79 0.79 0.80 0.80 0.81
Digestive -0.05 -0.02 0.07 0.06 0.23 0.33 0.45 0.55 0.54 0.50 0.61 0.54 0.55 0.63 0.64 0.65 0.64 0.65 0.64 0.64 0.64 0.65 0.64 0.65
ENCODE2012 0.39 0.44 0.43 0.45 0.45 0.45 0.46 0.44 0.45 0.44 0.47 0.49 0.48 0.48 0.48 0.50 0.52 0.50 0.52 0.49 0.49 0.52 0.53 0.53
Epithelial 0.34 0.34 0.35 0.36 0.38 0.38 0.38 0.45 0.45 0.45 0.46 0.45 0.45 0.48 0.47 0.48 0.48 0.47 0.48 0.48 0.49 0.49 0.49 0.49
ESC 0.38 0.40 0.62 0.62 0.67 0.67 0.65 0.67 0.68 0.69 0.68 0.69 0.68 0.68 0.68 0.68 0.70 0.70 0.72 0.70 0.71 0.72 0.71 0.72
ES-deriv 0.17 0.32 0.34 0.29 0.29 0.34 0.41 0.45 0.42 0.38 0.42 0.46 0.41 0.43 0.42 0.40 0.43 0.43 0.45 0.43 0.43 0.48 0.45 0.48
Heart 0.13 0.12 0.22 0.20 0.20 0.24 0.24 0.25 0.27 0.28 0.32 0.35 0.36 0.34 0.35 0.37 0.33 0.40 0.39 0.29 0.41 0.39 0.42 0.42
HSC & B-cell 0.52 0.57 0.55 0.57 0.58 0.61 0.60 0.74 0.78 0.75 0.80 0.80 0.80 0.79 0.80 0.79 0.71 0.80 0.65 0.66 0.81 0.79 0.76 0.81
IMR90 0.19 0.19 0.20 0.47 0.48 0.46 0.50 0.52 0.51 0.55 0.52 0.57 0.57 0.58 0.56 0.56 0.60 0.56 0.63 0.56 0.67 0.60 0.62 0.67
iPSC 0.37 0.32 0.44 0.45 0.48 0.48 0.48 0.48 0.49 0.48 0.48 0.48 0.48 0.48 0.48 0.50 0.51 0.52 0.51 0.51 0.51 0.51 0.52 0.52
Mesench 0.45 0.48 0.49 0.48 0.49 0.58 0.53 0.58 0.68 0.62 0.69 0.68 0.71 0.74 0.72 0.65 0.69 0.62 0.76 0.75 0.73 0.77 0.68 0.77
Muscle 0.28 0.28 0.41 0.37 0.35 0.40 0.43 0.41 0.40 0.53 0.50 0.55 0.53 0.55 0.50 0.54 0.52 0.63 0.53 0.54 0.53 0.63 0.60 0.63
Myosat 0.24 0.28 0.28 0.27 0.27 0.33 0.32 0.33 0.32 0.35 0.33 0.34 0.34 0.33 0.36 0.37 0.36 0.38 0.36 0.34 0.33 0.36 0.36 0.38
Neurosph 0.12 0.16 0.15 0.17 0.25 0.28 0.28 0.28 0.29 0.27 0.26 0.27 0.36 0.32 0.31 0.32 0.29 0.47 0.40 0.37 0.34 0.38 0.46 0.47
Other 0.15 0.17 0.17 0.18 0.19 0.23 0.23 0.23 0.24 0.29 0.28 0.29 0.29 0.37 0.35 0.36 0.31 0.29 0.32 0.42 0.45 0.32 0.38 0.45
Sm. Muscle 0.05 0.07 0.06 0.07 0.11 0.10 0.11 0.13 0.11 0.21 0.21 0.20 0.20 0.20 0.21 0.22 0.22 0.23 0.23 0.22 0.23 0.24 0.23 0.24
Thymus 0.06 0.13 0.13 0.13 0.13 0.16 0.16 0.17 0.16 0.17 0.17 0.17 0.17 0.17 0.16 0.18 0.19 0.18 0.20 0.21 0.21 0.22 0.22 0.22

0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 2 0 7 3 1 4 8 6



 

 

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
GapArtf1 0.50 0.52 0.50 0.51 0.56 0.53 0.54 0.56 0.57 0.61 0.59 0.60 0.60 0.98 0.99 1.00 1.00 1.00 1.00 0.87 0.90 0.97 0.95
GapArtf2 0.69 0.70 0.69 0.70 0.71 0.73 0.94 0.93 0.93 0.93 0.92 0.88 0.89 0.86 0.86 0.85 1.00 1.00 1.00 1.00 1.00 1.00 1.00
GapArtf3 0.43 0.45 0.43 0.43 0.44 0.48 0.89 0.92 0.93 0.93 0.94 0.97 0.96 0.98 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Quies1 0.78 0.79 0.81 0.87 0.80 0.77 0.83 0.83 0.95 0.94 0.96 0.95 0.96 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.96 1.00 0.98
Quies2 0.75 0.70 0.79 0.74 0.96 0.84 0.91 0.99 0.99 0.94 0.99 0.93 0.93 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.97 0.99 0.97
Quies3 0.59 0.55 0.59 0.60 0.60 0.68 0.77 0.58 0.78 0.90 0.84 0.84 0.96 0.88 0.86 0.95 0.98 0.96 1.00 0.84 0.98 0.97 0.78
Quies4 0.80 0.82 0.81 0.85 0.96 0.91 0.93 0.99 0.99 0.98 0.98 1.00 1.00 0.99 0.99 0.99 1.00 1.00 1.00 0.95 0.90 0.90 1.00
Quies5 0.30 0.32 0.34 0.35 0.35 0.35 0.37 0.93 0.93 0.37 0.93 0.67 0.94 0.92 0.79 0.93 0.99 1.00 1.00 0.98 1.00 1.00 0.99
HET1 0.65 0.72 0.74 0.67 0.95 0.97 0.97 0.94 0.94 0.98 0.94 0.99 0.98 0.97 1.00 0.99 1.00 1.00 1.00 0.95 0.96 1.00 0.97
HET2 0.43 0.47 0.57 0.69 0.81 0.79 0.79 0.88 0.88 0.81 0.90 0.99 0.78 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
HET3 0.81 0.80 0.82 0.83 0.90 0.91 0.91 0.95 0.95 0.96 0.96 0.99 0.94 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.98 1.00 1.00
HET4 0.89 0.88 0.91 0.91 0.94 0.97 0.96 0.99 1.00 0.99 0.99 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
HET5 0.96 0.98 0.96 0.96 0.97 0.99 0.98 0.99 0.99 0.99 1.00 0.99 1.00 0.99 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
HET6 0.95 0.91 0.95 0.94 0.93 0.94 0.92 0.98 0.99 0.99 0.99 0.99 1.00 0.99 0.99 0.99 1.00 1.00 1.00 0.98 0.97 1.00 1.00
HET7 0.86 0.84 0.85 0.84 0.82 0.83 0.87 0.95 0.95 0.93 0.94 0.92 0.92 0.91 0.90 0.90 0.92 1.00 1.00 1.00 0.99 1.00 1.00
HET8 0.87 0.83 0.88 0.87 0.86 0.87 0.85 0.88 0.87 0.85 0.89 0.87 1.00 0.99 0.99 0.99 0.99 0.99 1.00 0.95 0.94 0.95 0.97
HET9 0.72 0.75 0.73 0.77 0.87 0.83 0.85 0.88 0.87 0.88 0.88 0.98 0.87 0.94 0.96 0.96 0.99 1.00 1.00 0.99 0.98 0.97 1.00

ReprPC1 0.88 0.97 0.97 0.97 0.96 0.96 0.99 0.98 0.96 0.97 0.97 1.00 1.00 0.99 0.99 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00
ReprPC2 0.81 0.91 0.94 0.90 0.91 0.99 0.95 0.99 0.99 0.99 0.98 0.99 0.98 0.98 0.99 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00
ReprPC3 0.75 0.87 0.95 0.95 0.96 0.95 0.94 0.96 0.96 0.97 0.97 0.98 0.96 0.97 0.98 0.98 0.97 0.99 1.00 1.00 0.99 0.98 0.99
ReprPC4 0.66 0.83 0.92 0.95 0.95 0.95 0.96 0.96 0.93 0.95 0.94 0.97 0.99 0.98 0.99 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00
ReprPC5 0.89 0.96 0.89 0.96 0.94 0.93 0.91 0.95 0.94 0.96 0.96 0.95 0.96 0.94 0.96 0.99 0.99 1.00 1.00 0.98 1.00 1.00 1.00
ReprPC6 0.78 0.91 0.81 0.87 0.81 0.96 0.92 0.96 0.95 0.98 0.97 0.98 0.92 0.98 0.98 0.94 0.93 0.95 1.00 0.99 0.97 0.97 0.95
ReprPC7 0.73 0.75 0.90 0.73 0.86 0.92 0.95 0.91 0.92 0.91 0.88 0.88 0.92 0.89 0.89 0.95 0.96 0.93 1.00 0.89 0.95 0.98 0.98
ReprPC8 0.42 0.49 0.50 0.51 0.51 0.51 0.52 0.98 0.98 0.51 0.98 0.68 0.98 0.99 0.79 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ReprPC9 0.50 0.57 0.59 0.56 0.55 0.67 0.61 0.69 0.66 0.68 0.64 0.82 0.82 0.72 0.72 0.95 0.94 1.00 1.00 1.00 1.00 1.00 1.00
Acet1 0.46 0.50 0.70 0.84 0.77 0.70 0.79 0.76 0.78 0.88 0.83 0.89 0.96 0.99 0.95 0.93 0.95 0.90 1.00 0.98 0.98 0.99 0.97
Acet2 0.61 0.69 0.79 0.84 0.74 0.79 0.81 0.77 0.80 0.90 0.88 0.91 0.92 0.92 0.93 0.98 0.97 0.95 1.00 0.99 1.00 1.00 1.00
Acet3 0.60 0.58 0.72 0.77 0.71 0.81 0.81 0.79 0.84 0.97 0.92 0.96 0.98 0.97 0.95 0.97 0.96 0.97 1.00 0.99 0.99 0.98 0.98
Acet4 0.74 0.65 0.67 0.93 0.91 0.90 0.94 0.91 0.93 0.87 0.88 0.91 0.94 0.93 0.98 0.96 0.90 0.98 1.00 0.99 1.00 0.99 0.98
Acet5 0.59 0.59 0.63 0.96 0.97 0.96 0.95 0.97 0.96 0.99 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Acet6 0.85 0.90 0.91 0.90 0.90 0.92 0.90 0.89 0.90 0.96 0.93 0.95 0.92 0.93 0.95 0.89 0.96 0.88 1.00 0.98 1.00 0.98 1.00
Acet7 0.94 0.92 0.94 0.92 0.94 0.94 0.97 0.97 0.97 0.96 0.95 0.93 0.92 0.91 0.96 0.94 0.99 0.99 1.00 1.00 0.92 0.99 0.98
Acet8 0.39 0.61 0.63 0.64 0.73 0.88 0.82 0.87 0.87 0.92 0.89 0.94 0.96 0.94 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

EnhWk1 0.68 0.74 0.74 0.72 0.74 0.82 0.82 0.86 0.91 0.86 0.92 0.90 0.97 0.99 0.95 0.93 0.88 0.91 1.00 0.99 0.99 0.95 0.97
EnhWk2 0.67 0.76 0.85 0.88 0.85 0.93 0.96 0.92 0.90 0.84 0.93 0.95 0.97 0.94 0.99 0.89 0.90 0.94 1.00 0.86 0.95 0.88 0.91
EnhWk3 0.55 0.57 0.58 0.65 0.77 0.75 0.76 0.72 0.70 0.99 0.99 0.99 0.99 0.99 0.99 1.00 1.00 0.93 1.00 1.00 1.00 0.98 0.98
EnhWk4 0.38 0.50 0.53 0.55 0.68 0.71 0.72 0.70 0.70 0.66 0.74 0.58 0.97 0.91 0.88 0.71 0.64 0.89 1.00 0.99 0.98 0.98 0.93
EnhWk5 0.40 0.74 0.74 0.75 0.78 0.79 0.79 0.76 0.73 0.74 0.73 0.73 0.73 0.74 0.74 0.74 1.00 0.74 1.00 0.99 1.00 1.00 0.76
EnhWk6 0.54 0.91 0.91 0.93 0.94 0.87 0.87 0.97 0.99 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00
EnhWk7 0.27 0.46 0.46 0.46 0.47 0.52 0.52 0.57 0.57 0.58 0.58 0.59 0.59 0.60 0.59 0.60 1.00 0.59 1.00 1.00 1.00 1.00 1.00
EnhWk8 0.34 0.40 0.86 0.91 0.94 0.99 0.98 0.99 0.99 0.99 0.94 0.99 0.99 0.99 0.98 0.98 0.97 1.00 1.00 1.00 1.00 1.00 0.99
EnhA1 0.90 0.92 0.94 0.96 0.98 0.97 0.95 0.97 0.97 0.98 0.99 1.00 0.99 0.99 1.00 1.00 0.99 1.00 1.00 1.00 0.96 1.00 0.98
EnhA2 0.82 0.79 0.87 0.81 0.82 0.80 0.82 0.81 0.81 0.85 0.87 0.85 0.86 0.86 0.84 0.99 0.99 0.98 1.00 0.98 1.00 0.98 0.99
EnhA3 0.84 0.86 0.91 0.91 0.89 0.89 0.89 0.87 0.88 0.96 0.87 0.94 0.92 0.91 0.95 0.92 0.90 0.99 1.00 0.97 0.95 0.97 0.91
EnhA4 0.85 0.93 0.91 0.95 0.94 0.94 0.97 0.94 0.96 0.94 0.94 0.97 0.97 0.97 0.93 0.98 1.00 0.98 1.00 0.96 0.95 0.95 0.99
EnhA5 0.77 0.85 0.84 0.86 0.93 0.97 0.96 0.97 0.96 0.99 0.98 0.98 0.98 0.98 1.00 0.98 0.99 0.99 1.00 0.96 0.99 0.96 0.98
EnhA6 0.27 0.35 0.37 0.37 0.81 0.82 0.81 0.85 0.87 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.99 0.99 1.00 0.99 0.99 1.00 1.00
EnhA7 0.54 0.81 0.81 0.80 0.82 0.84 0.83 0.79 0.77 0.75 0.76 0.77 0.78 0.79 0.76 0.73 0.83 0.73 1.00 0.99 0.78 0.97 0.98
EnhA8 0.45 0.94 0.94 0.94 0.90 0.97 0.98 0.95 0.93 0.97 0.97 0.98 0.98 0.99 0.96 0.99 0.99 1.00 1.00 0.99 1.00 1.00 1.00
EnhA9 0.84 0.80 0.88 0.80 0.91 0.88 0.88 0.95 0.96 0.92 0.91 0.91 0.95 0.95 0.97 0.99 0.97 1.00 1.00 0.97 0.99 0.99 0.98
EnhA10 0.74 0.83 0.83 0.81 0.89 0.82 0.81 0.83 0.89 0.83 0.84 0.85 0.91 0.92 0.86 0.98 0.93 0.97 1.00 0.97 0.89 0.92 0.94
EnhA11 0.25 0.50 0.50 0.54 0.53 0.63 0.63 0.83 0.80 0.84 0.85 0.85 0.86 0.90 0.88 0.91 1.00 0.91 1.00 1.00 0.99 0.99 0.95
EnhA12 0.65 0.58 0.59 0.67 0.67 0.72 0.65 0.92 0.92 0.90 0.90 0.89 0.89 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
EnhA13 0.43 0.42 0.46 0.58 0.62 0.68 0.62 0.97 0.98 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
EnhA14 0.44 0.44 0.51 0.58 0.58 0.81 0.92 0.96 0.94 0.91 0.99 0.95 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
EnhA15 0.30 0.38 0.46 0.40 0.47 0.73 0.82 0.95 0.97 0.99 0.95 0.99 0.99 1.00 0.99 0.98 1.00 1.00 1.00 0.96 0.96 0.95 0.94
EnhA16 0.25 0.39 0.43 0.44 0.45 0.42 0.44 0.33 0.30 0.36 0.49 0.86 0.88 0.94 0.88 0.87 0.87 0.89 1.00 0.86 0.86 0.85 0.86
EnhA17 0.43 0.64 0.93 0.93 0.90 0.92 0.91 0.91 0.92 0.92 0.89 0.91 0.90 0.91 0.91 0.91 0.99 0.91 1.00 1.00 1.00 1.00 0.95
EnhA18 0.39 0.54 0.88 0.88 0.94 0.94 0.90 0.94 0.96 0.98 0.94 0.98 0.97 0.97 0.97 0.96 0.97 0.97 1.00 0.97 0.98 1.00 0.98
EnhA19 0.46 0.80 0.86 0.79 0.80 0.96 0.98 0.96 0.95 0.90 1.00 0.97 0.93 0.91 0.92 0.94 0.93 0.96 1.00 1.00 0.99 0.99 0.92
EnhA20 0.31 0.34 0.35 0.36 0.37 0.39 0.38 0.40 0.40 0.41 0.45 0.41 0.44 0.48 0.46 0.40 0.71 0.53 1.00 1.00 1.00 1.00 1.00
TxEnh1 0.70 0.79 0.79 0.78 0.82 0.83 0.81 0.78 0.82 0.81 0.84 0.82 0.85 0.85 0.88 0.96 0.90 0.99 1.00 0.84 0.98 0.95 0.97
TxEnh2 0.95 0.88 0.90 0.87 0.95 0.95 0.95 0.93 0.99 0.96 0.95 0.98 0.97 0.95 0.99 0.96 0.94 1.00 1.00 0.98 0.99 0.98 0.99
TxEnh3 0.82 0.88 0.86 0.87 0.86 0.86 0.86 0.90 0.85 0.91 0.87 0.89 0.89 0.90 0.90 0.87 0.90 0.89 1.00 0.97 0.89 0.89 0.99
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Figure S3: Evaluation of full-stack model’s number of states.  (A) AUCs of full-stack models with varying number of 
states in recovering external genomic annotations. The figure shows the AUC of full-stack models with 20, 40, 60, 80, 
100, and 120 states at predicting the genomic locations of multiple different external genomic annotations (CpG Islands, 
lamina associated domains (laminB1lads), Exon, Gene body, TES, TSS, and TSS2kb regions) (Methods). As the number 
of chromatin states increases, the AUC increases, but the level of the AUC increases diminishes. (B) The estimated AIC-
BIC curves for models with the number of states ranging from 10 to 120 (5 states apart). We calculated the AIC and BIC 
based on ChromHMM’s output reporting the log-likelihood of observed data for 300 1-Mb regions. Neg2_log_llh: -2 * 
negative log likelihood of observed data. (C) Maximum correlations of emission parameters between each state in the 
100-state model and any state for each other model.  This is output from ChromHMM’s CompareModels command. Rows 
correspond to the states of the 100-state model. Columns correspond to models with varying numbers of states. Values are 
the maximum correlation of any state from the model in the column (with varying number of states) with the state from 
the 100-state in the row. The 100-state model is boxed. This analysis can be effective at establishing some biologically 
motivated lower bounds on the number of states. For example, state EnhA20, a HUVEC specific enhancer state, is not 
captured in models with fewer than 100 states. (D) Maximum correlations of emission parameters associated with 
H3K4me1 (an enhancer mark available in all cell types) and the binary vector indicating whether the cell type associated 
with an emission parameter is in a tissue group (1) or not (0). The rows correspond to different tissue groups from 
Roadmap Epigenomics Consortium (Kundaje et al., 2015). The columns correspond to different models with varying 
numbers of states. The values show the maximum correlations mentioned above across all states within a model. The 100-
state model is boxed. The last column shows the maximum correlations observed for each tissue type (each row) across all 
the models. 
 



 

 
Figure S4: Emission probabilities of 80 datasets chosen to summarize the full-stack model. Each row in the heatmap 
corresponds to a full-stack state. Each of the 80 columns corresponds to an dataset that has been chosen to represent the 
space of 1032 datasets. These datasets were chosen through a greedy search of features that optimize prediction of the full-
stack annotation using Naïve Bayes with the selected features (Methods, Additional File 8). For each state and each dataset, 
the heatmap gives the probability within the state of observing a binary present call for the dataset’s signal. States are 
displayed in 16 groups as in Fig. 2A. Color legends for the emission values, the state groups, chromatin mark, and tissue 
group are shown at the bottom. 
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Figure S5: Full-stack states emission probabilities, averaged by chromatin marks. Each column corresponds to an 
individual chromatin mark or the group of acetylation marks. The heatmap shows for each state the average emission 
probabilities of datasets associated with each chromatin mark or with the group of acetylations. Color legends for the 
emission values, the state groups, and chromatin mark are shown at the bottom. 
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Figure S6: Full-stack states transition probabilities. Each row and each column correspond to a full-stack state, ordered 
based on their associated state group. The heatmap shows for each state assigned at a current genomic position (rows) the 
probabilities of transitioning to another state (columns) at the subsequent genomic position. Color legends for the emission 
values, the state groups are shown at the bottom. 
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Figure S7: Statistically significant tissue—group specificity in full-stack states. The columns correspond to the eight 
most frequently profiled chromatin marks (H3K9me3, H3K4me1, H3K4me3, H3K36me3, H3K27me3, H3K27ac, H3K9ac, 
and DNase I hypersensitivity). The rows correspond to states that for at least one chromatin mark show statistically 
significant higher emission probabilities for one tissue group compared to others (Methods). Statistical significance is based 
on one-sided Mann-Whitney tests at a Bonferroni-corrected p-value threshold of 3.5e-6. The entries in the grid shows the 
tissue groups reaching significance for each chromatin mark-full-stack state combination. 
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Figure S8: Full-stack states maximum-enrichments with annotated concatenated-model chromatin states in 127 
reference epigenomes. Each row corresponds to one of 127 reference epigenomes from the Roadmap Epigenomics 
Consortium (Methods). Each column corresponds to a state of the full-stack model. Each color entry corresponds to a 
reference epigenome- full-stack state combination. The color corresponds to the chromatin state from the 25-state model 
annotating the respective reference epigenome that is most enriched with the respective full-stack state.  The figure 
highlights how some full-stack states are maximally enriched with the same concatenated-model chromatin states across all 
the reference epigenomes; for example, states znf1 and znf2 are maximally enriched with ZNF Gene state in all 127 
reference epigenomes’ 25-state concatenated annotation. At the same time, other full-stack states are enriched for distinct 
concatenated states, for example state EnhA8-- characterized as a blood enhancer state based on emission probabilities-- is 
most enriched with activate/flanking enhancer in cell types of the groups Blood&Tcell, HSC&B-cell, while being most 
enriched with poised promoter and weak enhancer states in other cell types. Detailed description of each full-stack state 
enrichment patterns with concatenated states can be found in Additional File 5.  
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Figure S9: Estimated probabilities of concatenated-model chromatin states overlapping with full-stack states. The 
figure shows estimated probabilities of concatenated chromatin state assignments overlapping with full-stack state 
annotations conditioned on the cell group of the concatenated annotations. This figure is also provided as an excel file in 
Additional File 5 where it is accompanied with detailed comments about each full-stack state. The figure is based on a 25-
state per-cell type chromatin state model (Ernst & Kellis, 2015), and 19-previously defined tissue groups for the 127 
reference epigenomes (Kundaje et al., 2015). Each row corresponds to a combination of per-cell type state (among 25 states) 
and tissue group, as denoted in the first two columns and legend. Rows corresponding to the same concatenated-model state 
are grouped together. The first two columns show the colors of tissue groups and concatenated-model state, respectively, as 
indicated in legends on the right, and matching with the colors in Fig. S8, except we changed concatenated-model quiescent 
25-state from white to blue for better visibility. The 100 following columns correspond to 100 full-stack states. Values in 
the heatmap correspond to the estimated probability a genomic position annotated as a full-stack state (column) is also 
annotated as a concatenated-model state in a cell type from the corresponding tissue group (row) (Methods). The last two 
columns show the minimum and maximum probabilities observed for each per-cell type state for any combination of tissue 
group and full-stack state. The heatmap colors correspond to the 25-state’s colors and are scaled such that the maximum 
probability values in each block are colored darkest (as seen in the right most column). The figure complements Fig. S8 in 
providing information on how each full-stack state can correspond to different 25-per-cell type states in different groups of 
cells, hence stratifying full-stack states’ characteristics in more details. For example, full-stack state ReprPC8 shows high 
probabilities of overlapping ReprPC state in ESC-related cell groups (ESC, iPSC, and ES-derived), and quiescent state in 
other cell groups.  
 
 



 

 
Figure S10: Full-stack states’ average gene expression in different cell types. Each row corresponds to one of the 100 
full-stack states grouped into state groups as indicated by the legend at the bottom. Each column corresponds to one of 56 
cell types whose gene expression data were available from Roadmap Epigenomics (Kundaje et al., 2015). The columns are 
grouped based on their associated tissue group as indicated by the legend at the bottom.  Each column shows the average 
expression of genes in the respective cell type that overlap with each full-stack state, weighted by the extent of the overlap 
and the gene length (Methods). The figure highlights how states in the transcription and exon group show consistently high 
gene expression across all cell types, while cell-type-specific enhancer states tend to show higher gene expression in the 
cell types corresponding to those states.  
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Figure S11: Full-stack states’ average gene expression as a function of distance from TSS. Each row corresponds to a 
full-stack state. Each column corresponds to a 200-bp bin within 25kb relative to annotated TSS, such that TSS is at position 
0. Positions downstream of TSS in the direction of transcription have positive coordinate values, and those upstream have 
negative values. The heatmap shows for each state and position relative to the TSS, the average expression, across 56 cell 
types, of genes that have the state annotation at such position relative to the TSS (Methods). The figure highlights that states 
in the transcription group tend to have higher gene expression compared to other states, and the average gene expression is 
usually larger toward the downstream of genes. The figure also shows that for TSS and flanking promoter states, the average 
gene expression is relatively higher around the TSS compared to other positions.  
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Figure S12: Positional enrichments of full-stack states around annotated transcription start sites and transcription 
end sites. The figure shows positional fold enrichments for positions within 2kb of annotated (a) transcription start sites 
(TSS) and (b) transcription end sites (TES). Each column corresponds to one 200bp window as indicated at bottom. Positive 
coordinate values represent the number of bases downstream in the 5’ to 3’ direction of transcription, while negative values 
represent the number of bases upstream. Enrichments are calculated based on a genome-wide background. Color scale of 
enrichments is indicated at right for each panel. State groups’ color legends are shown at right.  
  



 

 

Top gene ontology enrichment terms for bivalent promoter states



 

 

Top gene ontology enrichment terms for flanking promoter states



 

 
Figure S13: Top GO terms for states in promoter-associated states. Each subpanel corresponds to a full-stack state 
(state names are shown in the plot title). In each subpanel, the top 5 most significantly enriched GO Biological Process 
and GO Molecular Function terms are shown on the y-axis (showing a total of 10 GO terms). The length of horizontal 
bars show the negative log10 (p value) of the GO enrichment, based on the Binomial Test and outputted by GREAT 
(McLean et al., 2010). The equivalent plots for all full-stack states are available in Additional File 2. 
 

Top gene ontology enrichment terms for TSS states



 

 
Figure S14: Full-stack states enrichments with CTCF associated chromatin states. (A) The heatmap shows enrichment 
values for the full-stack states (rows) and a chromatin state that corresponds to CTCF with open chromatin and limited 
histone modification signal from concatenated annotations in six different cell types (columns). CTCF signals were included 
as input for training these concatenated chromatin state models (Methods). Coloring of enrichments is column specific. (B) 
Similar to (A), except showing enrichments for a state associated with CTCF datasets with limited open chromatin and 
limited histone modification signals. 
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Figure S15: Full-stack states’ average DNA methylation in different cell types. Each row corresponds to one of the 
100 full-stack states grouped into state groups as indicated by the legend at the bottom. Each column corresponds to 
one cell type whose DNA methylation data were available from Roadmap Epigenomics. The columns are grouped based 
on their associated tissue group as indicated by the legend at the bottom.  Each column shows the average DNA 
methylation level in the respective cell type that overlaps with each full-stack state (Methods). Among promoters-
associated states, those most enriched with CpG islands also show lowest average DNA methylation levels (Fig. 3A), 
consistent with expectation (Jones & Takai, 2001; Weber et al., 2007). The lower DNAme levels of IMR90 compared to 
other cell types might be related to a technical batch effect since it was one of two original WGBS datasets collected 
(Lister et al., 2009). 
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Figure S16: Full-stack states enrichments with Polycomb Repressive protein complexes PRC1 (green column 
headers) and PRC2 (orange column headers). The heatmap shows enrichment values for the full-stack states (rows) and 
the binding sites of subunits of PRC1 and PRC2 in different cell types (columns) that were available from ENCODE project 
(Methods). Coloring of enrichments is column specific with highest and lowest enrichment values in each column are 
colored red and white, respectively. The first two columns show state names, and their percentage of genome coverage. The 
last row shows the percentage of genome coverage for each type of PRCs. 
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RING1

GapArtf1 11.86 0.003 0 0.009 0 0.006 2E-04 0.002 0.043 0.007 2E-04 0 3E-04 0 0 0 0 4E-04 0 0.001 0 0 0 0.011 0.015 0.013 0.009 5E-04 0.009 0.008 7E-04 0 0 0.001 0 0 5E-04 0.115 0 0 0 0.017 6E-04 2E-04 0 0 0.001 0 0.002 0
GapArtf2 0.05 0.487 0.778 1.128 0.533 0.838 3.745 1.053 0.534 0.457 0.734 0.533 0.138 0.899 0.351 0 3.784 0.244 0.214 3.99 1.348 0.061 1.237 0 0.391 3.536 4.279 3.991 0 0.332 0.135 0.334 0.15 0.178 4.801 2.614 0 26.22 1.963 0.431 1.664 1.891 2.031 0.438 0.417 0.999 0.716 0.358 1.217 0.118
GapArtf3 0.01 1.136 16.25 9.154 16.48 12.48 15.52 4.103 1.39 1.127 1.428 16.48 3.939 3.508 0.205 3.073 34.87 8.591 2.787 25.75 0 0 0 0 5.486 17.14 19.77 61.6 17.51 2.261 4.416 5.631 7.856 5.281 0.124 18.61 1.995 27.88 32.4 13.87 42.17 14.97 11.32 2.478 9.118 12 2.424 13.11 2.005 3.184
Quies1 9.88 0.084 0.002 0.095 1E-04 0.066 6E-04 0.001 0.039 0.008 9E-04 1E-04 0.035 0.004 0.003 0 0.013 0.086 0.001 0.163 0.041 0.005 0.208 0.193 0.156 0.143 0.106 0.023 0.075 0.092 0.002 3E-04 9E-05 0.06 0 0.002 9E-04 2.285 0.003 0.003 3E-04 0.064 0 0.013 8E-05 0 0.005 1E-04 0.002 0
Quies2 3.07 0.186 0.026 0.278 8E-05 0.056 0.002 0.016 0.055 0.026 0.013 8E-05 0.043 0.008 0.004 0 0.133 0.448 0.026 0.144 0.018 0.005 0.27 0.001 0.105 0.721 0.607 9E-04 0.075 0.145 1E-03 3E-04 0.016 0.163 0 0.027 0.003 0.738 0.015 0.044 0.001 0.23 0 0.071 0.006 0 0.042 0 0.019 0
Quies3 12.23 0.116 0.102 0.202 0.017 0.244 8E-05 0.016 0.794 0.168 0.031 0.017 0.092 0.01 0.015 0.003 0.147 0.186 0.017 0.263 0.151 0.035 0.281 0.119 0.294 0.254 0.241 0.107 0.122 0.086 0.004 0.002 0.001 0.06 0.015 9E-04 0.006 0.686 0.006 0.035 0.001 0.289 0.001 0.039 0.004 1E-03 0.058 0.004 0.04 8E-04
Quies4 4.45 0.05 0.026 0.11 0.009 0.147 0 0.003 0.265 0.049 0.008 0.009 0.033 0.009 6E-04 0 0.09 0.058 8E-04 0.236 0.087 0.026 0.125 0.041 0.168 0.22 0.197 0.033 0.041 0.034 0.002 0 0 0.021 0 0.003 0.003 0.813 0 0 0.002 0.225 3E-04 0.009 0.003 1E-04 0.037 0 0.019 0
Quies5 1.69 0.063 0.043 0.072 0.017 0.155 0.006 0.005 0.312 0.064 0.01 0.017 0.036 0 0 0 0.037 0.213 0.004 0.049 0 0.021 0.136 0 0.027 0.098 0.127 0 0 0.087 0.006 0.002 7E-04 0.072 0 0 0.009 0.925 0 0 0 0.064 0.005 0.016 0 0 0.025 0 0.016 0
HET1 0.71 0.216 0 0.83 0.051 0.01 0.032 0.045 0.092 0.15 0.167 0.051 0.064 0.026 0 0 0 0.352 9E-04 0.127 0.042 0.033 0.224 0 0.072 0.809 0.943 0 0.043 0.171 0 0 0.011 0.194 0 0.535 0.013 0.674 0.012 0.078 0.01 0.779 0 0.107 0.02 0 0.342 0.015 0.228 0
HET2 0.69 0.109 0.215 1.189 0.115 0.442 0.052 0.208 0.217 0.091 0.105 0.115 0.85 0 0.03 0 3.726 11.15 2.286 0.049 0.223 2.31 0.236 0 1.026 18.52 20.2 0.198 0.408 0.323 0 0.007 0.05 0.235 0 0.868 0.081 0.848 0.083 3.817 0.335 0.998 0.016 0.136 0.37 0.004 0.224 0.041 0.141 0
HET3 1.36 0.16 0.065 0.253 0.014 0.416 0 0.007 0.447 0.086 0.024 0.014 0.03 0 0.019 0 0.309 0.175 1E-04 0.373 0.489 0.076 0.538 0.088 0.206 0.206 0.296 0.094 0.245 0.029 0.009 0 0 0.038 0 0 0.004 0.805 0 0 0.033 0.349 0.002 0.038 0.012 0 0.098 0 0.07 0
HET4 0.56 0.125 0.001 0.459 0 0.15 0.006 0.013 0.244 0.17 0.068 0 0.037 0.032 0.071 0 0 0.047 0.006 0.326 0.503 0.208 0.243 0 0.141 0.19 0.243 0.412 0.108 0.03 0 0 0 0.029 0.231 0.059 0.013 1.686 0 0 0.046 0.413 0.005 0.02 0 0.012 0.085 0.001 0.218 0
HET5 0.25 0.163 0.154 0.993 0.184 0.105 0.434 0.467 0.146 0.428 0.427 0.184 0.004 0 0.041 0 0 0.363 0.213 0.431 0.428 0.234 0.25 0 0.148 1.828 1.159 0.638 0.127 0.09 0.115 0.139 0.212 0.051 0.356 1.136 0.02 1.073 0.324 0.501 1.653 1.903 0.406 0.232 0.192 0.119 0.655 0.375 0.872 0
HET6 0.58 0.072 0 0.411 0.022 0.11 0.155 0.053 0.079 0.132 0.057 0.022 0.01 0 0 0 0 0.25 0.02 0.017 9E-04 0.204 0 0 0.033 2.462 2.021 0.277 0.066 0.061 0 0 0.028 0.003 0 0.359 0.009 0.144 0.033 0.4 0.268 0.417 0.092 0.045 0.004 0 0.243 0.078 0.149 0
HET7 1.02 0.064 0.04 0.363 0 0.057 0.004 0.057 0.165 0.121 0.049 0 0.026 0 0.015 0 0.136 0.277 0 0.098 0.01 0.101 0.005 0.039 0.08 0.729 0.813 0.019 0 0.041 0.005 0 0.017 0.022 0 0.053 0.011 0.161 0.044 0.12 0.076 0.652 0.025 0.055 0.011 0 0.324 0.004 0.101 0
HET8 0.43 0.547 0.395 1.835 0.343 0.782 0.091 0.512 1.055 0.873 0.703 0.343 0.396 0 0.117 0.198 1.543 1.714 0.434 0.825 0.83 1.918 1.51 0.41 0.588 2.337 2.523 0.381 0.751 0.348 0.092 0.244 0.132 0.187 0.057 0.194 0.111 1.064 0.944 0.377 2.634 2.959 0.295 0.679 0.508 0.069 1.936 0.836 1.121 0.02
HET9 1.00 0.177 0.067 0.264 0 0.339 0.025 0.015 0.279 0.096 0.032 0 0.063 0 0 0.023 0 0.32 0.01 0.201 0.069 0.171 0.29 0 0.203 1.305 1.418 0.134 0.04 0.022 0 0 0 0.029 0.021 0.025 0.002 0.696 0 0.009 0.02 0.268 0.027 0.041 0.004 0.01 0.081 0.028 0.104 0
ReprPC1 0.19 2.183 6.851 2.451 4.093 12.31 120 2.617 9.961 2.303 1.782 4.093 75.28 43.74 24.7 58.44 14.02 9.626 50.09 0.734 33.45 39.09 4.03 32.59 12.25 11.6 12.44 84.89 8.751 74.98 69.12 90.61 107.6 74.3 90.43 108.9 99.97 3.55 1.234 28.55 3.192 2.752 100.3 0.527 0.708 0.114 0.623 1.311 1.601 0.053
ReprPC2 0.32 1.096 6.178 2.06 2.081 7.823 8.509 0.644 8.247 1.816 0.965 2.081 10.76 2.292 5.04 2.982 15.67 7.351 5.182 1.205 5.65 7.799 3.877 8.419 2.387 4.557 5.397 8.132 4.804 22.92 8.305 10.11 5.849 8.735 2.548 1.265 10.1 0.564 0.113 4.764 0.615 1.998 8.271 0.389 0.127 0.078 0.442 1.316 0.803 0.024
ReprPC3 1.11 0.33 2.091 1.222 0.728 4.337 0.015 0.166 5.109 1.159 0.619 0.728 2.025 0.019 0.529 0.091 11.99 10.38 0.954 0.395 2.142 2.139 3.341 1.579 1.373 3.345 3.578 0.596 2.87 0.654 0.584 1.3 0.496 0.413 0.138 0.102 0.15 0.795 0.118 0.721 0.251 1.431 0.026 0.23 0.036 0.018 0.437 0.165 0.416 4E-04
ReprPC4 3.93 0.107 0.52 0.39 0.176 2.036 0.005 0.041 2.549 0.355 0.111 0.176 0.483 0 0.065 0.015 3.212 2.473 0.189 0.261 0.491 0.386 0.957 0.46 0.722 1.622 1.377 0.188 0.832 0.181 0.049 0.081 0.038 0.111 0.01 0.006 0.03 0.431 0.016 0.226 0.021 0.613 0.005 0.044 0.004 0.006 0.061 0.005 0.037 0
ReprPC5 0.63 0.283 0.826 2.103 1.066 0.868 0.206 0.657 1.497 0.707 0.685 1.066 3.342 0.039 0.523 0.054 10.57 19.09 10.19 0.432 7.946 12.38 1.121 0.478 1.949 13.2 14.17 2.41 4.829 0.75 2.653 4.601 2.457 0.356 0.324 1.82 0.537 0.638 0.544 8.035 1.218 2.39 0.168 0.377 0.489 0.09 0.469 1.117 0.556 0
ReprPC6 1.51 0.142 0.217 1.12 0.097 0.346 0.054 0.19 1.009 0.249 0.121 0.097 0.352 0 0.124 0 2.533 4.57 1.512 0.26 1.1 2.509 0.361 0.091 0.438 3.717 3.776 0.213 0.94 0.22 0.206 0.522 0.142 0.144 0 0.224 0.111 0.2 0.11 2.337 0.646 1.605 0.037 0.137 0.139 0.016 0.283 0.206 0.106 0
ReprPC7 0.61 0.397 0.507 2.274 1.063 0.128 0.109 2.236 0.469 0.664 0.478 1.063 0.544 0 0.325 0 0.549 4.64 5.624 0.089 2.88 9.089 0.205 0.131 1.274 5.389 5.903 0.255 2.453 0.612 1.155 2.067 0.717 0.434 0.44 0.752 0.246 0.215 0.346 9.596 1.88 1.489 0.05 0.266 0.426 0.023 2.002 1.584 0.55 0.036
ReprPC8 0.48 0.136 0.192 0.461 0.056 0.306 0 0.009 0.411 0.302 0.246 0.056 0.074 0.021 0 0 0.181 1.098 0.077 0.172 0 0 0.096 0 0.091 0.326 0.249 0 0 0.083 0.017 0.052 0.038 0.124 0 0.047 0.011 1.349 0 0 0.052 0.521 0.013 0.098 0.016 0 0.185 0.338 0.284 0
ReprPC9 0.37 0.325 0.992 0.789 0.217 1.66 1.521 0.239 3.158 0.898 0.503 0.217 1.154 0.061 0.342 0.135 3.007 1.455 0.646 0.155 0.35 0.436 1.453 1.09 0.446 1.239 0.97 0.882 1.232 4.394 0.675 0.704 0.277 2.199 0.092 0.337 3.006 0.641 0 0.965 0.375 1.227 2.363 0.188 0.05 0.045 0.557 0.981 0.495 0.025
Acet1 0.18 0.923 0.303 14.29 1.058 0.077 1.744 1.485 1.296 1.165 1.563 1.058 0.103 0.004 0.124 1.138 1.315 3.245 1.29 0 2.01 1.218 0.582 0 0.391 2.615 2.562 0.42 0.554 0.588 0.31 0.914 2.222 0.253 0.684 76.12 0.392 8.968 1.958 2.661 3.336 35.9 0.122 0.748 2.219 0.189 2.296 1.851 2.806 0.055
Acet2 0.85 0.32 0.351 1.334 0.366 0.155 0.045 0.15 0.759 0.592 0.405 0.366 0.179 0 0.015 0.086 1.129 1.457 0.137 0.526 0.327 0.035 0.441 0 0.284 0.38 0.32 0 0.679 0.248 0.007 0.056 0.18 0.261 0 0.851 0.025 0.503 0.139 0.319 0.45 2.093 0.005 0.398 0.186 0.054 1.307 0.61 0.579 0
Acet3 2.65 0.129 0.113 0.407 0.036 0.141 0.005 0.029 0.633 0.152 0.049 0.036 0.055 0 0.02 0 0.308 0.385 0.031 0.188 0.183 0.018 0.266 0.032 0.095 0.263 0.246 0.04 0.245 0.102 0.003 0.007 0.013 0.076 0.019 0.069 0.01 0.313 0 0.069 0.025 0.781 0 0.087 0.019 0.006 0.179 0.013 0.05 0.003
Acet4 0.40 0.684 0.579 1.426 0.908 0.141 0.111 0.993 1.124 1.691 1.423 0.908 0.128 0 0.652 0.272 0.642 0.943 0.911 1.019 0.643 1.744 0.631 0.038 0.187 0.486 0.414 0.024 1.87 0.296 0.039 0.249 0.378 0.374 0 0.708 0.167 0.379 0.11 2.642 0.574 2.472 0 1.387 0.515 0.197 3.537 2.152 1.914 0.132
Acet5 0.86 0.32 0.199 0.462 0.121 0.13 0.005 0.079 0.635 0.413 0.143 0.121 0.177 0 0.103 0.002 0.288 0.292 0.163 0.68 0.15 0.137 0.843 0.298 0.183 0.102 0.117 0.05 0.709 0.143 0.017 0.024 0.031 0.155 0 0.01 0.034 0.476 0.086 0.121 0.163 0.789 0 0.343 0.042 0.026 0.63 0.054 0.23 0.014
Acet6 0.43 0.964 0.865 0.866 0.352 0.227 0.013 0.161 1.169 1.307 0.758 0.352 0.193 0 0.427 0.689 1.605 0.398 0.173 1.175 0 0.212 0.885 0.184 0.452 0.2 0.06 0.273 0.774 0.225 0.024 0.048 0.119 0.274 0.231 0 0.038 0.753 1E-03 0.352 0.097 0.612 0 0.913 0.09 0.055 1.513 0.571 0.796 0.197
Acet7 0.28 1.882 2.832 4.032 3.652 0 0.09 3.958 1.436 5.595 4.801 3.652 0.19 0 0.289 0.196 1.181 0.626 1.429 1.174 2.972 2.784 0.848 0.663 5.211 0.566 0.206 0 2.502 0.666 0.084 0.391 0.493 0.645 0.018 0.316 0.304 0 1.291 1.963 1.145 3.129 0.056 3.428 0.873 0.799 9.661 5.88 5.53 1.772
Acet8 0.56 0.368 0.236 1.105 0.258 0.146 0.057 0.357 0.59 0.832 0.628 0.258 0.174 0 0.074 0 0.725 1.064 0.276 0.101 1.038 0.328 0.347 0.152 0.42 0.323 0.377 0.06 0.479 0.212 0.039 0.244 0.094 0.23 0 0.052 0.039 0 0.21 0.857 0.285 1.427 0 0.449 0.24 0.019 1.186 0.664 0.661 0.019
EnhWk1 1.54 0.506 0.289 0.348 0.072 0.428 0.002 0.03 0.777 0.262 0.086 0.072 0.211 0 0.097 0.035 0.837 0.298 0.054 1.215 0.24 0.056 0.787 0.167 0.524 0.127 0.132 0.321 0.512 0.248 0.006 0.006 0.005 0.106 0.107 0 0.022 0.754 0.023 0.07 0.01 0.3 0 0.172 0.006 0.003 0.173 0.011 0.065 0.008
EnhWk2 0.35 1.528 1.319 3.442 1.749 0.039 0.237 3.862 0.447 1.771 1.999 1.749 0.246 0.116 0.828 0.254 0.224 2.408 2.539 0.98 2.857 4.228 1.55 0.123 0.924 1.428 1.501 0.076 2.881 0.912 0.666 2.323 0.971 0.488 0.271 0.68 0.427 0.089 0.722 3.93 1.12 1.319 0.132 1.975 1.177 0.517 5.123 4.972 1.983 0.74
EnhWk3 0.83 0.505 0.81 1.143 0.427 0.334 0.014 0.257 1.26 0.753 0.559 0.427 0.328 0.03 0.213 0.01 2.167 2.788 0.579 1.276 0.781 0.495 0.778 0.473 0.751 1.613 1.17 0.019 1.344 0.672 0.146 0.449 0.206 0.315 0.269 0.114 0.102 0.099 0.092 0.982 0.125 0.67 0.015 0.526 0.229 0.066 1.054 0.434 0.499 0.059
EnhWk4 2.22 0.415 0.282 1.106 0.057 0.418 0.002 0.031 0.616 0.143 0.058 0.057 0.262 0 0.041 0.009 1.913 1.027 0.051 0.367 0.114 0.111 0.835 0.117 0.464 0.578 0.646 0.056 0.533 0.487 0.012 0.026 0.023 0.484 0.054 0.025 0.017 0.664 0.002 0.123 0.026 0.226 0 0.094 0.003 0.002 0.11 0.01 0.039 0.009
EnhWk5 0.99 0.804 0.219 0.542 0.143 0.541 0.008 0.064 1.196 0.545 0.328 0.143 0.106 0 0.146 0.125 0.93 0.71 0.065 8.21 1.115 0.168 1.478 0.302 0.288 0.561 0.587 0.046 0.216 0.146 0.058 0.043 0.014 0.142 0.016 0.026 0.02 0.689 0 0.209 0.006 0.589 0 0.384 0.081 0.007 0.145 0.137 0.346 0.006
EnhWk6 0.59 6.16 0.947 0.556 0.6 0.747 0.01 0.18 1.746 1.372 1.139 0.6 0.185 0 0.503 2.699 0.867 1.062 0.151 15.67 4.766 0.149 8.012 0.776 0.151 0.433 0.404 0.151 1.679 0.167 0.038 0.098 0.01 0.128 0.1 0.091 0.031 0.366 0 0.332 0.127 0.787 0 4.644 1.096 0.558 0.469 0.756 1.137 0.018
EnhWk7 0.48 17.33 0.529 0.476 0.17 0.198 0.007 0.084 1.592 0.581 0.205 0.17 0.053 0 1.204 2.693 1.282 0.732 0.003 1.385 5.476 0.022 16.15 0.613 0.109 0.19 0.143 0 1.439 0.207 0.066 0.061 0.025 0.184 0.089 0.034 0.042 0.064 0 0.036 0.061 0.6 0 13.62 2.672 1.335 0.372 0.117 0.217 0.006
EnhWk8 1.37 0.454 0.333 0.502 0.064 0.63 0.009 0.023 0.768 0.252 0.089 0.064 0.238 0 0.104 0 1.254 0.886 0.078 0.109 0.408 0.113 0.644 0.167 0.552 0.644 0.575 0.114 0.391 0.499 0.01 0.011 0.02 2.004 0.003 0.015 0.026 0.537 0.021 0.094 0.056 0.177 0.009 0.119 0.026 0.006 0.118 0.013 0.076 0
EnhA1 0.18 4.593 6.156 8.782 10.35 0.828 1.404 13.58 2.726 10.4 11.92 10.35 0.218 0.25 1.662 1.418 0 0.56 2.962 1.83 3.617 3.673 2.26 1.45 11.81 0.315 0.279 0.025 3.588 2.297 0.377 0.447 0.835 2.579 0.272 1.62 1.757 0.121 4.111 2.928 4.374 4.405 0.751 8.42 2.969 2.606 19.03 15.42 13.3 8.507
EnhA2 0.33 2.418 2.492 3.891 1.354 0.254 0.071 1.683 2.912 2.803 2.178 1.354 0.522 0 0.438 0.698 2.515 2.675 1.668 3.227 2.577 0.945 1.136 0.957 1.501 1.329 1.151 0 2.65 1.477 0.398 0.88 0.592 1.424 0.529 0.082 0.261 0.72 0.613 2.645 0.469 0.562 0.032 1.706 0.088 0.091 5.699 1.297 1.858 0.379
EnhA3 0.19 20.03 15.32 10.27 10.33 0.484 0.063 4.636 4.826 16.46 15.39 10.33 0.24 0 2.321 7.969 0.407 0.168 0.736 18.51 6.051 0.974 13.44 0.92 6.218 0.293 0 0.456 2.709 1.012 0.127 0.073 0.105 1.456 0.235 0.092 0.336 2.401 3.68 1.19 5.42 2.497 0.156 17.94 2.884 3.393 16.9 9.459 16.07 3.701
EnhA4 0.30 5.115 2.769 3.894 1.531 0.084 0.031 1.155 2.295 7.032 4.321 1.531 0.168 0 0.508 1.767 1.788 0.217 0.334 5.946 1.038 0.215 5.005 1.155 3.275 0.054 0 0.378 1.47 0.467 0.067 0.115 0.2 0.829 0.233 0.083 0.111 0.543 0.024 0.413 0.773 0.734 0.023 4.354 0.272 0.243 8.549 1.887 4.937 1.36
EnhA5 0.71 2.695 0.972 1.822 0.554 0.398 0.002 0.344 1.463 2.304 1.187 0.554 0.215 0 0.305 0.63 1.765 0.612 0.131 5.091 1.436 0.073 3.313 0.479 1.136 0.265 0.238 0.447 1.248 0.372 0.018 0.033 0.055 0.297 0.304 0.016 0.041 0.69 0.137 0.204 0.255 0.566 0.002 1.656 0.07 0.054 2.566 0.748 1.403 0.19
EnhA6 0.56 1.032 0.425 2.283 0.273 0.722 0.029 0.285 1.221 0.571 0.326 0.273 0.411 0 0.195 0.097 3.154 3.773 0.699 0.556 0.863 0.876 1.453 0.183 0.593 2.316 2.998 0.295 0.933 0.616 0.144 0.34 0.229 0.967 0.139 0.293 0.139 0.656 0 1.425 0.922 0.807 0.095 0.499 0.107 0.045 1.07 0.554 0.337 0.018
EnhA7 0.39 7.696 2.057 1.833 2.327 0.632 0.318 1.138 2.13 2.922 3.485 2.327 0.466 0.094 2.301 3.387 3.19 4.726 2.497 11.87 4.522 2.985 9.673 0.964 0.436 3.131 2.762 1.106 5.12 0.849 1.112 1.641 0.408 0.484 0.006 1.004 0.388 0 0.487 3.757 1.434 1.876 0.262 11.09 7.236 3.452 1.631 4.885 3.161 0.174
EnhA8 0.25 22.87 3.565 2.199 4.686 1.325 0.559 1.434 3.246 5.482 8.409 4.686 0.576 0.031 5.12 11.86 1.322 1.841 1.753 22.75 15.78 1.023 20.72 1.885 1.118 2.3 1.225 0.405 7.76 1.798 1.08 1.92 0.842 0.856 0.626 0.39 1.031 0.286 0.52 2.222 1.459 1.261 0.591 26.37 18.79 16.63 2.508 6.81 6.386 0.759
EnhA9 0.16 22.26 5.868 4.315 11.13 0.093 0.442 4.385 3.212 9.868 15.26 11.13 0 0 4.623 10.62 0.804 0.108 0.838 21.52 9.001 0.267 14.7 1.605 4.123 0.319 0 0.475 5.477 0.927 0.305 0.441 0.279 0.926 0 0.76 0.514 0.513 1.62 0.586 5.228 2.507 0.126 35.36 24.69 20.79 8.408 18.21 14.46 3.025
EnhA10 0.39 15.95 3.125 2.185 2.918 0.866 0.158 1.25 2.981 8.298 7.85 2.918 0.221 0.094 2.413 7.412 0.227 0.456 0.549 21.19 7.254 0.272 17.86 1.428 1.574 0.096 0.011 0.068 3.011 0.706 0.144 0.173 0.105 0.549 0.051 0.018 0.253 0.43 0.382 0.402 1.463 1.736 0.088 14.63 3.284 2.962 4.517 4.79 8.235 0.431
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Figure S17: Enrichments of selected full-stack states with PRC1 and PRC2. (A) A subset of Fig. S16 showing fold 
enrichment of full-stack states for binding sites of polycomb repressive protein complexes in different cell types from 
ENCODE (Methods). The column names highlighted in green (PRC1) and orange (PRC2) show the subunits of PRCs 
(BMI1, RING1 and RNF2 in PRC1, and EZH2, SUZ12, EED in PRC2) and the cell types where the PRCs were profiled in 
the second and first rows of column names, respectively. Each corresponding row corresponds to a state, and only states 
that were among the top three with greatest enrichments for at least one category of PRC complexes are shown. Top 
enrichment values are colored red based on the rank of the state for each score as indicated in the color legend at the bottom. 
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Neighborhood enrichments with PRC1 and PRC2: ranked states by descending enrichments



 
Some states that show strong consensus across cell types in enrichments with PRC1 and PRC2 include ReprPC1, BivProm1-
2, PromF4-5, TSS1-2. ReprPC1 and BivProm1-2 all show strong signals of H3K27me3. (B) Neighborhood enrichments of 
full-stack states with binding sites of PRC1 and PRC2 complexes. In each subpanel, each column corresponds to a 200-bp 
bin across the 20,000-bp regions overlapping and surrounding annotated PRC1&2 subunit complexes. Within each column, 
the top 10 states most enriched at the corresponding 200-bp position (within the 20,000bp window) are shown, in descending 
order of enrichments, and colored based on the state groups as presented throughout the paper. Additional File 4 
accompanies this figure to show full state names and rankings.  
  



 

 
Figure S18: Comparison of hg19 and hg38 full-stack states enrichments with annotated genomic contexts. The 
heatmaps show enrichment values for the full-stack states (rows) and different external genome annotations from Fig. 3A 
(columns) in hg19 (A) and hg38 (B) (Methods). Panel (A) is similar to Fig. 3A, but we present it here for better comparison 
with the hg38 enrichment heatmap. Results in (B) are based on (1) lifting over the full-stack annotation from hg19 to hg38 
(Methods), and (2) doing enrichment analysis with annotated genome contexts derived from various databases in hg38 
(Methods). In each heatmap, coloring of enrichments is column specific with highest and lowest enrichment values in each 
column are colored red and white, respectively. The first two columns of each heatmap show state labels and their percentage 
of genome coverage. The last row of each heatmap shows the percentage of genome coverage for each type of genome 
contexts. Below the heatmap in (B) is the correlation of the enrichments across states based on hg19 and hg38 for each 
corresponding annotation column as well as the average of them. 
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GapArtf1 11.86 0.23 0.19 0.27 0.31 0.26 0.25 0.27 8.43 0.21 1.59 0.56 0.21 GapArtf1 4.885 0.38 0.39 0.55 0.69 0.57 0.53 0.58 19.9 0.44 3.33 1.29 0.37
GapArtf2 0.05 0.26 0.33 0.15 0.42 1.25 1.6 0.8 0.02 0.35 1.65 1.85 1.44 GapArtf2 0.053 0.24 0.3 0.14 0.39 1.18 1.45 0.72 0 0.8 1.59 1.4 1.37
GapArtf3 0.012 0.69 0.91 0.3 2.03 5.01 4.87 2.23 0.01 0.71 1.74 1.7 1.26 GapArtf3 0.012 0.86 0.84 0.28 1.98 4.59 4.25 2.05 0 0.89 1.67 1.39 1.24
Quies1 9.883 0.05 0.09 0.54 0.19 0.02 0.06 0.13 0 0.7 0.42 1.03 0.4 Quies1 10.66 0.04 0.08 0.5 0.18 0.02 0.06 0.12 0 0.66 0.4 0.95 0.37
Quies2 3.07 0.15 0.17 0.56 0.22 0.04 0.19 0.17 0 0.58 0.52 1.18 0.29 Quies2 3.314 0.14 0.16 0.52 0.21 0.03 0.18 0.16 0 0.55 0.5 1.1 0.27
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Figure S19: ROC comparison of full-stack model annotations and the 18-state concatenated model annotations for 
predicting various external genomic annotations. Each panel shows the ROC curves from using the full-stack model 
annotations and 98 chromatin state annotations from a concatenated model to predict different external genomic annotations 
(Methods). The concatenated annotations are from a previously learned 18-state concatenated model (Kundaje et al., 2015). 
The full-stack annotations’ ROC curves are in black, and 98 concatenated annotations’ ROCs are in red. The respective 
genomic contexts for panels A-M are assembly gaps, CpG Islands, lamina associated domains (laminB1lads), phastCons 
elements, pseudogenes, exons, gene bodies, transcription end sites (TES), transcription start sites (TSS), 2kb regions 
surrounding transcription start sites (TSS2kb), ZNF genes, repeat elements in UCSC Genome Browser’s repeatMasker track 
and coding sequences. 
  



 
 

 
Figure S20: AUROC comparison of the full- stacked and the concatenated and independent chromatin state 
annotations at predicting various external genomics annotations. (A) AUROC values for ROC curves in Fig. S19. The 
x-axis represents different genomic contexts. The box-plots show AUROC of the 127 100-state annotations based on models 
learned independently in 127 cell types at predicting locations of the external annotations. The blue dots show the AUROC 
for the full-stack chromatin state annotations. (B) Similar to (A), but showing AUROC values for ROC curves in Fig. S21. 
but the boxplots show the AUROC values for 98 18-state annotations based on concatenated models in 98 cell types. The 
red dots show the AUROC for the full-stack chromatin state annotations.  
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Figure S21: ROC comparison of full-stack model annotations and the 100-state independent model annotations for 
predicting various external genomic annotations. Each panel shows the ROC curves from using the full-stack model 
annotations and the 127 independent model chromatin state annotations to predict different external genomic annotations 
(Methods). The independent models were 100 state models learned separately using all available data from each cell type. 
The full-stack annotations’ ROC curves are in black, and independent annotations’ ROCs are in blue. The respective 
genomic contexts for panels A-M are assembly gaps, CpG Islands, lamina associated domains (laminB1lads), PhastCons 
elements, pseudogenes, exons, gene bodies, transcription end sites (TES), transcription start sites (TSS), 2kb regions 
surrounding transcription start sites (TSS2kb), ZNF genes, repeat elements from all classes and families in UCSC Genome 
Browser’s repeatMasker track and coding sequences.  



 
 

 
Figure S22: AUROC comparison of the full-stack and concatenated and independent chromatin state annotations at 
predicting CTCF-specific chromatin states. Box-plots show AUROC of (A) 127 100-state independent and (B) 98 18-
state concatenated model annotations, which did not include CTCF, at predicting bases in sets of CTCF-associated 
chromatin states. In both panels, the x-axis represents sets of chromatin states associated with CTCF signal and limited 
histone modification signal in one of six cell types from a previously published chromatin state model that included CTCF 
(Hoffman et al., 2013) (Methods). CtcfO corresponds to a state that also had open chromatin signals, while state Ctcf lacked 
those signals.  The dots colored (A) blue and (B) red show the AUROC for the full-stack chromatin state annotations, which 
were not trained using CTCF signals data.  
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Figure S23: Coefficient of variations of emission probabilities across different cell groups.  Average coefficient of 
variations for the five enhancer and promoter state groups of full-stack states (rows) and six chromatin marks that are 
associated with enhancer and promoter activities. For a mark and state group combination, the coefficient of variation for 
the mark emission was computed separately for each state and then averaged among states in the group.  The enhancer and 
weak enhancer group showed greater than two-fold higher coefficient of variations compared to the promoter group.  
  

Group DNase H3K27ac H3K4me1 H3K4me2 H3K4me3 H3K9ac
weak enhancers 1.2 1.4 1.3 1.0 1.6 1.2

enhancers 1.0 1.1 1.0 0.9 1.4 1.0
TSS 0.1 0.3 0.7 0.2 0.1 0.4

promoters 0.3 0.3 0.4 0.2 0.2 0.3
bivalent  promoters 0.5 0.6 0.4 0.4 0.5 0.5



 
 

 
Figure S24: Illustration of the full-stack annotations at two distinct loci. Two loci representing regions that are in 
transcribed and active promoter states across cell types (left), and in an enhancer state specifically in brain (right). The loci 
correspond to those presented in Fig. 1. The top track shows the full-stack state annotations. The following tracks show 
concatenated annotations from 18-state models based on observed data (Kundaje et al., 2015). The cell types are ordered 
based on their associated cell groups. A color legend for the states is shown along the bottom. 
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Figure S25: Illustration of full-stack cell-type-specific enhancer states. (A-C) The first track in each panel demonstrates 
the full-stack state annotation. Each of the following tracks show chromatin state annotations from a 18-state concatenated 
model (Kundaje et al., 2015). The individual reference epigenomes IDs and their tissue groups are labeled on left. The 
chromatin state coloring is labeled on right.  (A) A genomic region (chr5:157340200-157342000) annotated to an active 
enhancer state in digestive cells in the full-stack model (EnhA14).  (B) A genomic region (chr5:156679900-156686500) 
annotated to blood enhancer states in the full-stack model (EnhWk6 and EnhA8). (C) A genomic region (chr5:156227000-
156231000) annotated as an ESC/iPSC-specific enhancer state in the full-stack model (state EnhA18). 
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Figure S26: Illustration of full-stack heterochromatin state HET9. The figure captures the concatenated chromatin state 
maps for various reference epigenomes, and the corresponding full-stack chromatin state maps at region chr17:21772099-
21791900. The first 66 tracks show chromatin state annotations from a 25-state concatenated model for 66 reference 
epigenomes (equivalently, in this paper, cell types) (Ernst & Kellis, 2015). The individual reference epigenomes IDs and 
their tissue groups are labeled on the left. The chromatin state colors are explained on the right. The last track, shown in full 
mode to display all state labels on the right, corresponds to the full-stack chromatin state map at this region. State HET9 is 
characterized, based on our analysis, as an ESC-group-related heterochromatin state (Fig. 2C, Fig. S8-9, Additional File 
3, 5). Detailed characterizations of all full-stack states are in Additional File 3. 
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Figure S27: Illustration of full-stack flanking promoter state PromF5. The figure captures the concatenated chromatin 
state maps for various reference epigenomes, and the corresponding full-stack chromatin state maps at region 
chr10:33621649-33627350. The first 66 tracks show chromatin state annotations from a 25-state concatenated model for 66 
reference epigenomes (equivalently, in this paper, cell types) (Ernst & Kellis, 2015). The individual reference epigenomes 
IDs and their tissue groups are labeled on the left. The chromatin state coloring is labeled on the right.  The last track, shown 
in full mode to display all state labels on the left, corresponds to the full-stack chromatin state map at this region. State 
PromF5 is characterized, based on our various analyses as state frequently found at flanking promoter regions with some 
upstream bias, and sometimes, this state overlaps with regions of bivalent promoters in Blood-related and ESC-related 
groups (Blood & T cells, HSC & B cells, ESC, iPSC and ES-deriv) ( Fig. S 8-9, Additional File 3, 5). Detailed 
characterization of all full-stack states are in Additional File 3-5. 

Myosat

Sk
in

Thymus

Heart

iPSC

Mesench

M
us

cle

Neurosph

bl
oo

d
Br

ai
n 

Di
ge

st
ive

Ep
ith

el
ia

l

ESC

Full-stack

Full-stack 
state 
colors 

Concatenated 
state colors

State 
groups

Assembly Gaps &
 artifacts

quiescent

HET

polycomb 
repressed

acetylations

weak 
enhancers

enhancers

transcribed & 
enhancer

weak 
transcription

transcription

exon & 
transcription

ZNF genes

DNase

bivalent 
promoter
flanking 

promoter

TSS

Demonstration of the state transitions for full-stack state PromF5

25-state (quiescent: blue)25-state (quiescent: white)
TssA TssA
PromU PromU
PromD1 PromD1
PromD2 PromD2
Tx5p Tx5p
Tx Tx
Tx3p Tx3p
TxWk TxWk
TxReg TxReg
TxEnh5p TxEnh5p
TxEnh3p TxEnh3p
TxEnhW TxEnhW
EnhA1 EnhA1
EnhA2 EnhA2
EnhAF EnhAF
EnhW1 EnhW1
EnhW2 EnhW2
EnhAc EnhAc
DNase DNase

ZNF/Rpts ZNF/Rpts
Het Het

PromP PromP
PromBiv PromBiv
ReprPC ReprPC
Quies Quies



 

 
Figure S28: Full stack states enrichments with RepeatMasker classes of repeats (A), low-complexity repeats and 
GC content (B), simple repeats (C). This is an extended version of Fig. 4C. In each panel, the rows correspond to full-
stack states. The second column reports the percentage of the genome that each full-stack state occupies. In (A), columns 
3-21 correspond to different repeat classes. In (B), columns 3-7 correspond to 5bp windows in the genome are stratified 
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EnhWk4 2.22 3.5 1.2 2.5 0.6 4.6 0.6 0.1 1.7 1.3 4.8 0.7 0.0 3.7 2.6 0.6 0.4 0.9 0.3 0.4 EnhWk4 2.22 1.24 1.14 0.95 0.73 0.53 0.69 0.62 0.05 0.9 EnhWk4 2.22 1.07 1.06 0.8
EnhWk5 0.99 1.2 1.3 1.0 0.8 3.4 1.0 0.2 1.8 1.1 1.3 1.5 0.1 0.9 1.4 0.5 1.4 1.4 0.8 0.3 EnhWk5 0.99 1.13 1.09 1.04 0.98 0.84 1.36 1.26 0.05 1.3 EnhWk5 0.99 0.85 0.85 1.0
EnhWk6 0.59 0.9 1.2 0.0 0.7 0.0 0.9 0.1 0.8 0.9 0.5 1.5 0.0 0.0 1.2 1.1 2.1 1.4 1.6 0.6 EnhWk6 0.59 1.06 1.1 1.11 1.08 0.91 1.09 0.72 0.04 0.9 EnhWk6 0.59 0.82 0.88 0.8
EnhWk7 0.48 1.4 1.3 0.0 0.8 0.0 1.1 0.1 1.4 1.7 0.0 1.5 0.0 0.0 1.3 0.9 2.3 1.8 1.2 0.9 EnhWk7 0.48 1.08 1.1 1.09 1.05 0.87 1.05 1.33 0.16 1.0 EnhWk7 0.48 0.73 0.88 0.7
EnhWk8 1.37 3.0 1.1 2.3 0.7 2.1 1.8 0.0 1.2 0.6 3.7 0.5 0.0 0.8 2.0 0.5 0.7 0.7 0.2 1.0 EnhWk8 1.37 1.25 1.14 0.95 0.75 0.58 0.8 0.83 0.01 0.9 EnhWk8 1.37 0.63 0.63 0.6
EnhA1 0.18 0.5 0.4 0.0 0.2 0.0 0.3 0.0 0.5 0.3 0.0 0.5 0.0 4.6 0.9 0.7 0.0 0.2 0.0 0.5 EnhA1 0.18 0.51 0.94 1.59 2.32 2.69 1.61 1.51 0.1 0.5 EnhA1 0.18 2.03 2.18 0.8
EnhA2 0.33 2.5 0.7 17.2 0.3 7.6 0.5 0.0 0.5 0.2 4.4 0.5 0.0 5.5 3.2 0.7 0.5 0.6 0.1 0.1 EnhA2 0.33 0.91 1.11 1.26 1.31 1.22 1.04 1.04 0.15 0.6 EnhA2 0.33 1.1 1.2 0.6
EnhA3 0.19 2.3 0.9 0.0 0.3 1.0 0.4 0.0 0.9 0.9 2.8 0.5 0.0 7.7 2.2 0.2 1.3 1.2 0.2 0.3 EnhA3 0.19 1.06 1.17 1.12 0.98 0.81 0.31 0.9 0.03 0.6 EnhA3 0.19 0.85 0.9 0.5
EnhA4 0.3 2.9 1.2 0.0 0.5 1.6 0.8 0.0 2.8 1.0 2.9 0.5 0.0 0.0 2.8 0.3 0.7 1.1 0.2 0.7 EnhA4 0.3 1.14 1.19 1.05 0.83 0.57 0.6 0.31 0 0.6 EnhA4 0.3 0.69 0.82 0.4
EnhA5 0.71 3.0 1.4 0.0 0.6 3.8 0.8 0.1 1.5 1.6 3.9 0.6 0.0 2.6 2.2 0.5 0.9 1.4 0.3 0.9 EnhA5 0.71 1.25 1.16 0.94 0.69 0.46 0.32 0.37 0.06 0.8 EnhA5 0.71 0.75 0.77 0.6
EnhA6 0.56 1.8 1.1 0.0 0.5 4.6 0.7 0.0 1.3 0.6 3.3 0.8 0.0 5.9 1.7 1.6 0.5 0.6 0.5 0.5 EnhA6 0.56 0.94 1.11 1.24 1.27 1.14 1.14 0.99 0.09 0.6 EnhA6 0.56 1.13 1.1 0.7
EnhA7 0.39 0.2 0.8 0.0 0.5 0.0 1.2 0.1 0.2 3.0 0.0 0.8 0.1 6.5 0.8 0.9 0.0 0.8 3.2 1.0 EnhA7 0.39 0.54 0.99 1.58 2.1 2.22 2.05 2.67 0.21 0.7 EnhA7 0.39 2.32 2.42 1.0
EnhA8 0.25 0.8 0.8 0.0 0.4 2.2 0.7 0.0 0.4 0.4 0.1 1.0 0.0 0.0 1.4 0.1 2.9 0.3 1.3 0.6 EnhA8 0.25 0.77 1.04 1.37 1.66 1.81 1.96 1.15 0.31 0.7 EnhA8 0.25 1.69 1.72 0.8
EnhA9 0.16 0.2 0.7 0.0 0.3 0.0 0.4 0.0 0.6 1.1 0.2 0.8 0.0 0.0 0.6 0.6 1.2 0.5 2.1 0.4 EnhA9 0.16 0.63 1 1.48 1.99 2.19 1.34 1.4 0.08 0.4 EnhA9 0.16 1.77 1.81 0.7

EnhA10 0.39 1.8 1.1 0.0 0.5 4.2 0.9 0.2 0.9 0.5 2.7 1.2 0.1 0.0 1.7 1.3 3.9 1.6 0.7 0.7 EnhA10 0.39 1.01 1.11 1.15 1.14 1.1 1.4 1.31 0.57 0.9 EnhA10 0.39 0.82 0.93 0.7
EnhA11 0.72 1.5 1.2 0.0 0.7 0.0 1.1 0.2 1.2 1.2 1.2 1.9 0.1 1.2 1.5 1.4 1.7 1.5 1.1 0.7 EnhA11 0.72 1.03 1.08 1.14 1.15 1 0.71 1.25 0.04 1.0 EnhA11 0.72 0.73 0.72 0.8
EnhA12 0.33 0.9 0.8 0.0 0.5 3.4 1.4 0.0 0.7 1.9 2.0 0.7 0.1 2.3 1.4 1.7 0.3 0.4 1.4 0.2 EnhA12 0.33 0.67 1.06 1.48 1.76 1.66 0.84 1.02 0.06 0.4 EnhA12 0.33 1.34 1.24 0.6
EnhA13 0.76 2.3 1.4 0.0 0.7 1.5 1.3 0.1 1.0 0.8 1.1 1.0 0.1 1.1 2.0 1.5 1.7 1.5 0.9 0.7 EnhA13 0.76 1.13 1.14 1.06 0.9 0.66 0.52 0.38 0.03 0.8 EnhA13 0.76 0.76 0.8 0.7
EnhA14 0.37 1.4 0.9 0.0 0.4 0.0 1.2 0.1 2.1 2.0 0.0 1.1 0.1 0.3 1.4 1.1 1.2 0.9 2.1 1.0 EnhA14 0.37 0.75 1.05 1.4 1.67 1.66 1.35 1.4 0.18 0.5 EnhA14 0.37 1.08 1.07 0.5
EnhA15 1.02 1.6 1.2 2.4 0.6 1.7 1.3 0.2 2.4 0.2 1.9 1.5 0.1 0.5 1.6 1.0 2.4 1.1 0.8 0.7 EnhA15 1.02 1.09 1.1 1.09 1.03 0.84 0.83 0.78 0.05 0.8 EnhA15 1.02 0.81 0.84 0.7
EnhA16 0.65 1.5 1.2 0.3 0.7 1.9 1.6 0.9 1.9 0.7 1.0 1.1 0.3 1.0 1.6 0.9 1.9 1.7 1.1 3.6 EnhA16 0.65 1.13 1.1 1.05 0.99 1.08 4.14 4.43 1.32 1.5 EnhA16 0.65 0.85 0.7 0.9
EnhA17 0.53 3.1 0.9 2.6 0.4 4.5 1.0 0.0 1.2 1.4 3.4 0.4 0.0 2.9 2.2 0.6 1.0 0.6 0.3 1.1 EnhA17 0.53 1.11 1.16 1.08 0.93 0.76 1.16 1.07 0.33 0.7 EnhA17 0.53 0.81 0.73 0.5
EnhA18 0.46 0.7 0.8 0.0 0.6 3.3 2.9 0.0 0.9 1.8 1.9 0.6 0.1 1.1 1.3 0.7 0.4 0.4 0.8 2.2 EnhA18 0.46 0.84 1.11 1.33 1.41 1.27 1.63 1.44 0.3 0.6 EnhA18 0.46 1.15 1.24 0.5
EnhA19 0.26 0.6 0.6 0.0 0.4 0.0 1.2 0.0 0.7 0.8 0.9 0.5 0.1 2.1 1.2 0.7 1.4 0.2 1.8 0.6 EnhA19 0.26 0.66 1.03 1.49 1.86 1.89 2.67 2.24 0.18 0.7 EnhA19 0.26 2.26 2.52 0.8
EnhA20 0.35 2.5 1.1 0.0 0.8 4.4 0.7 0.1 1.0 0.9 2.7 0.7 0.0 0.5 1.7 0.4 0.8 1.7 0.5 0.8 EnhA20 0.35 1.32 1.13 0.87 0.64 0.44 0.36 0.5 0 1.2 EnhA20 0.35 0.78 0.76 0.7
TxEnh1 0.39 1.9 1.5 0.0 0.6 2.5 0.3 0.0 1.3 0.3 2.0 0.7 0.0 0.0 1.5 0.4 1.6 1.6 0.2 0.3 TxEnh1 0.39 1.26 1.15 0.94 0.7 0.49 0.23 0.63 0.05 0.7 TxEnh1 0.39 0.75 0.68 0.5
TxEnh2 0.39 0.6 1.5 2.0 0.7 0.7 0.4 0.0 0.8 0.4 0.6 1.3 0.0 0.1 0.9 3.6 3.9 1.4 1.2 0.6 TxEnh2 0.39 1.11 1.14 1.07 0.96 0.77 0.33 0.31 0.03 0.4 TxEnh2 0.39 0.55 0.61 0.4
TxEnh3 0.25 0.1 1.2 0.0 0.6 0.0 0.9 0.2 0.4 7.4 0.1 1.7 0.1 8.7 0.5 3.4 1.2 0.8 9.1 0.6 TxEnh3 0.25 0.66 1.03 1.49 1.81 1.71 0.35 0.3 0.09 0.2 TxEnh3 0.25 1.3 2.04 0.7
TxEnh4 0.27 0.2 0.5 0.0 0.3 0.0 0.3 0.0 0.3 2.0 0.0 0.5 0.0 0.0 0.7 0.9 0.0 0.6 2.1 0.0 TxEnh4 0.27 0.46 0.94 1.65 2.34 2.7 0.8 1 0.21 0.3 TxEnh4 0.27 3.12 2.59 1.0
TxEnh5 0.5 0.5 0.6 0.0 0.4 0.2 0.6 0.1 0.3 2.1 0.0 0.7 0.1 2.2 0.3 1.2 0.9 0.5 2.7 0.5 TxEnh5 0.5 0.46 0.91 1.63 2.42 2.98 1.4 1.36 0.55 0.4 TxEnh5 0.5 2 1.65 0.8
TxEnh6 0.19 0.0 0.8 0.0 0.4 0.0 0.5 0.0 0.4 1.3 0.0 1.0 0.1 0.0 0.4 0.3 1.8 1.2 1.7 0.4 TxEnh6 0.19 0.69 1.03 1.45 1.81 1.94 1.14 1.2 0.29 0.4 TxEnh6 0.19 1.26 1.15 0.6
TxEnh7 0.27 0.5 0.7 0.0 0.4 9.4 0.5 0.0 0.8 0.7 0.5 0.8 0.0 0.0 0.9 2.8 0.3 0.4 1.9 0.4 TxEnh7 0.27 0.55 0.99 1.58 2.11 2.22 0.59 1.06 0.1 0.2 TxEnh7 0.27 2.57 2.69 0.9
TxEnh8 0.24 0.4 1.0 0.0 0.4 0.0 0.5 0.0 0.7 3.7 1.1 0.7 0.0 0.0 1.8 0.6 2.1 0.8 1.1 0.9 TxEnh8 0.24 0.82 1.11 1.34 1.43 1.29 0.45 0.32 0.04 0.3 TxEnh8 0.24 0.89 0.77 0.4
TxWk1 2.8 0.7 1.2 0.0 0.8 0.8 0.4 1.1 0.8 0.5 0.8 2.1 0.0 0.0 0.8 0.8 2.1 1.7 0.8 0.6 TxWk1 2.8 1.16 1.04 1 1 0.92 0.55 0.57 0.11 1.3 TxWk1 2.8 0.59 0.56 0.8
TxWk2 0.84 0.3 0.9 0.0 0.5 0.4 0.9 1.0 0.7 2.0 0.4 1.2 0.1 0.0 0.8 1.1 0.5 0.5 2.5 0.4 TxWk2 0.84 0.58 1 1.54 2.03 2.26 1.97 1.57 0.51 0.5 TxWk2 0.84 1.35 1.18 0.9

Tx1 0.82 0.7 1.7 1.4 1.1 2.5 0.4 0.1 1.5 0.9 0.8 1.7 0.0 0.4 0.7 1.4 2.9 3.0 1.1 0.5 Tx1 0.82 1.22 1.09 0.96 0.86 0.72 0.27 0.4 0.05 0.7 Tx1 0.82 0.53 0.54 0.5
Tx2 1.58 0.8 1.4 1.4 1.0 0.9 0.4 0.5 1.3 0.5 0.4 1.9 0.0 0.1 0.8 0.7 2.5 1.8 0.8 0.5 Tx2 1.58 1.18 1.05 0.98 0.94 0.83 0.64 0.51 0.03 1.2 Tx2 1.58 0.72 0.76 0.9
Tx3 0.51 0.3 1.2 0.0 0.6 0.2 0.9 0.2 1.7 3.2 0.2 1.9 0.0 2.1 0.9 1.0 1.0 0.6 5.0 0.5 Tx3 0.51 0.68 1.05 1.47 1.71 1.51 1.25 1.28 0.07 0.4 Tx3 0.51 1.47 1.64 0.9
Tx4 0.47 0.2 1.7 0.0 0.9 0.0 0.4 0.1 0.7 1.1 0.0 1.5 0.0 0.5 0.8 2.1 4.2 3.2 2.1 0.9 Tx4 0.47 1.15 1.13 1.04 0.92 0.7 0.28 0.26 0.04 0.4 Tx4 0.47 0.44 0.45 0.4
Tx5 0.94 0.2 0.9 0.0 0.4 0.0 0.5 0.8 0.5 1.6 0.0 3.7 0.1 0.0 0.6 1.2 1.7 1.4 2.9 1.0 Tx5 0.94 0.73 0.96 1.4 1.8 1.79 0.84 0.77 0.27 0.6 Tx5 0.94 0.54 0.59 0.5
Tx6 1.11 0.8 1.5 0.0 0.9 0.0 0.2 0.1 1.8 0.4 0.9 0.5 0.0 0.0 1.0 0.6 3.1 2.4 0.3 1.3 Tx6 1.11 1.45 1.13 0.75 0.46 0.28 0.07 0.08 0.01 1.0 Tx6 1.11 0.47 0.41 0.5
Tx7 0.82 0.2 1.7 0.0 0.7 0.0 0.3 0.0 1.2 0.7 1.6 0.6 0.1 0.0 1.1 1.2 3.4 2.8 0.9 0.8 Tx7 0.82 1.28 1.19 0.93 0.64 0.4 0.13 0.17 0 0.4 Tx7 0.82 0.39 0.39 0.3
Tx8 0.68 1.3 1.4 1.2 0.6 0.9 0.5 0.0 1.6 0.6 3.0 1.0 0.0 2.7 1.1 1.3 2.1 1.7 0.9 0.7 Tx8 0.68 1.11 1.15 1.07 0.92 0.71 0.33 0.54 0.06 0.5 Tx8 0.68 0.65 0.64 0.5
TxEx1 0.27 0.4 1.3 0.0 0.5 0.0 0.4 0.0 1.0 0.2 1.2 1.1 0.0 0.0 0.8 2.2 2.3 1.9 6.5 1.6 TxEx1 0.27 0.89 1.14 1.28 1.28 1.09 0.42 0.26 0.04 0.2 TxEx1 0.27 0.49 0.5 0.3
TxEx2 0.56 0.0 0.8 0.0 0.3 0.0 0.4 0.0 0.4 1.7 0.0 0.9 0.1 0.0 0.5 1.3 1.6 1.1 5.0 1.4 TxEx2 0.56 0.68 1.06 1.47 1.74 1.72 0.29 0.37 0.05 0.2 TxEx2 0.56 0.92 0.66 0.4
TxEx3 0.66 0.1 0.7 0.0 0.3 0.8 0.5 0.3 0.7 2.0 0.0 2.0 0.1 0.0 0.6 1.3 1.6 0.8 4.2 1.3 TxEx3 0.66 0.55 0.93 1.55 2.21 2.63 0.99 1.09 0.42 0.3 TxEx3 0.66 0.89 0.83 0.5
TxEx4 0.1 0.5 0.5 0.0 0.3 0.0 0.2 0.0 0.0 0.7 1.2 0.7 0.0 0.0 0.8 3.4 0.1 2.1 3.1 0.0 TxEx4 0.1 0.61 1.01 1.52 1.97 2.11 0.47 0.34 0.27 0.2 TxEx4 0.1 1.33 1.29 0.5

znf1 0.41 0.1 1.5 0.0 2.0 0.0 2.2 3.6 0.2 1.7 0.0 1.0 0.9 1.1 0.4 2.1 1.3 1.3 0.6 1.4 znf1 0.41 1.05 1.13 1.13 1.07 0.87 0.44 0.47 0.09 0.3 znf1 0.41 0.66 0.61 0.6
znf2 0.15 0.0 1.1 0.0 1.1 0.0 2.2 1.2 0.0 0.9 0.0 1.0 0.2 0.0 0.1 4.8 1.6 0.7 0.7 1.8 znf2 0.15 0.88 1.13 1.31 1.28 1.04 0.23 0.36 0.17 0.1 znf2 0.15 1.57 1.26 0.6

DNase1 0.2 0.6 0.9 0.0 0.3 0.0 0.7 0.1 0.3 1.7 2.6 0.5 1.0 0.0 1.7 8.5 1.6 2.9 0.2 13.5 DNase1 0.2 0.87 1.02 1.22 1.54 2.86 12 11.7 10.6 2.6 DNase1 0.2 0.94 1.01 1.7
BivProm1 0.15 0.3 0.1 0.0 0.1 5.2 0.1 0.0 0.0 0.0 0.0 0.2 0.5 0.0 0.2 1.3 0.0 0.5 0.8 11.6 BivProm1 0.15 0.32 0.64 1.43 3.47 11.1 6.52 7.8 38.7 2.8 BivProm1 0.15 1.95 1.72 1.3
BivProm2 0.16 0.0 0.2 0.0 0.1 0.0 0.1 0.0 0.0 0.0 1.5 0.2 0.4 0.0 0.1 7.4 0.2 0.9 0.1 24.9 BivProm2 0.16 0.39 0.72 1.46 3.13 8.58 8.16 8.38 25.9 2.7 BivProm2 0.16 2.6 2.2 1.3
BivProm3 0.29 1.0 0.4 0.0 0.3 0.0 0.4 0.0 0.5 1.3 0.8 0.5 0.3 4.5 0.5 1.5 0.6 0.3 0.0 7.7 BivProm3 0.29 0.53 0.9 1.52 2.4 4.03 7.66 8.17 14.5 2.1 BivProm3 0.29 2.52 2.28 1.3
BivProm4 0.13 0.5 0.4 0.0 0.2 0.0 0.2 0.1 0.0 0.0 1.5 0.4 0.2 0.0 0.7 0.5 1.8 0.7 1.3 3.1 BivProm4 0.13 0.93 1.05 1.2 1.44 2.06 2.65 3.77 3.16 1.6 BivProm4 0.13 1.83 1.79 1.1

PromF1 0.2 0.5 0.4 0.0 0.3 2.8 0.6 0.0 0.0 1.8 0.0 0.6 0.1 3.6 0.5 0.7 0.4 1.2 0.1 1.0 PromF1 0.2 0.46 0.88 1.6 2.54 3.43 3.11 2.91 0.89 0.7 PromF1 0.2 2.9 2.83 1.0
PromF2 0.14 1.0 0.4 0.0 0.2 0.0 0.3 0.0 0.7 1.2 0.3 0.7 0.1 0.0 0.6 0.1 1.8 3.0 0.6 1.6 PromF2 0.14 0.59 0.94 1.48 2.22 3.12 2.15 2.27 0.96 0.6 PromF2 0.14 1.54 1.92 0.8
PromF3 0.15 0.0 0.3 0.0 0.2 0.0 0.2 0.0 0.6 1.0 1.6 0.6 0.2 0.0 0.1 0.7 2.5 1.6 0.4 4.5 PromF3 0.15 0.57 0.89 1.44 2.44 4.88 2.53 1.65 4.2 0.7 PromF3 0.15 0.8 1.22 0.5
PromF4 0.19 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.6 0.0 0.8 0.9 4.1 PromF4 0.19 0.32 0.62 1.38 3.5 12.8 7.04 6.35 48.7 2.6 PromF4 0.19 0.43 0.29 0.9
PromF5 0.14 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.5 0.3 1.2 0.8 2.6 PromF5 0.14 0.37 0.67 1.4 3.33 10.5 9.72 8.16 38.4 3.0 PromF5 0.14 1.79 1.73 1.1
PromF6 0.13 0.0 0.6 0.0 0.3 0.0 0.2 0.0 0.1 0.2 2.9 0.9 0.1 0.0 0.4 0.2 2.5 1.0 0.2 0.9 PromF6 0.13 1 1.09 1.15 1.24 1.58 0.6 0.66 0.5 0.5 PromF6 0.13 0.45 0.46 0.3
PromF7 0.16 0.6 1.0 0.0 0.4 0.0 0.3 0.1 0.2 0.9 0.0 1.3 0.0 0.0 0.6 0.6 2.9 0.9 0.3 0.7 PromF7 0.16 1.15 1.09 1.01 0.97 1.05 0.52 0.26 0.05 0.7 PromF7 0.16 0.46 0.45 0.4
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by the number of G/C bases in them, columns 8-10 correspond to regions enriched with C-rich, G-rich, and GC-rich low 
complexity sequences, respectively, and column 11 shows enrichments for all low complexity sequences from 
RepeatMasker. States TSS1-2 are most enriched with Low complexity repeat class, which is consistent with these states 
having a high enrichment (19-20 fold) for windows in which all bases are a G or C. In (C), columns 3-4 correspond to 
simple repeats of repeated (CA) and (TG) sequences, and column 5 shows enrichments for all simple repeats. State Acet1 
is most enriched with simple repeats and this enrichment is mostly driven by enrichments with repeated CA and TG 
dinucleotides. In each panel, the values in all columns except the first and second columns correspond to fold enrichment 
for different repeat contexts in the full-stack states. Values are colored on a column-specific color scale. The last row 
gives the percentage of the genome that each repeat class occupies. 
 
 
  



 

 
 
Figure S29: AUROC comparison of the full-stack, concatenated and independent chromatin state annotations at 
predicting different classes of repeat elements. Box-plots showing AUROC of the (A) 127 100-state annotations from 
independent models and (B) 98 18-state annotations from a concatenated model at predicting bases in different repeat classes 
labeled on the x-axis. The dots colored (A) blue and (B) red show the AUROC for the full-stack chromatin state annotations. 
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GapArtf1 7.7 96-AM_SPrim
GapArtf2 8.1 96-AM_SPrim
GapArtf3 7.2 95-AM_SPrim
Quies1 1.8 30-AM_SMam
Quies2 1.8 76-AM_Prim
Quies3 1.7 80-AM_Prim
Quies4 4.6 86-AM_Prim
Quies5 1.8 72-AM_Prim
HET1 3.4 76-AM_Prim
HET2 3.7 82-AM_Prim
HET3 4.4 86-AM_Prim
HET4 2.8 93-AM_SPrim
HET5 5.7 100-artifact
HET6 5.3 93-AM_SPrim
HET7 4.3 93-AM_SPrim
HET8 2.6 82-AM_Prim
HET9 3.5 93-AM_SPrim

ReprPC1 4.6 1-AM_allVert
ReprPC2 2.5 5-AM_Mam
ReprPC3 1.6 100-artifact
ReprPC4 1.5 69-AM_Prim
ReprPC5 2.7 82-AM_Prim
ReprPC6 1.9 100-artifact
ReprPC7 4.6 28-AM_SMam
ReprPC8 2.6 100-artifact
ReprPC9 1.8 100-artifact
Acet1 9.0 82-AM_Prim
Acet2 2.5 100-artifact
Acet3 1.9 75-AM_Prim
Acet4 2.0 14-AM_Mam
Acet5 1.6 75-AM_Prim
Acet6 2.1 9-AM_Mam
Acet7 2.6 14-AM_Mam
Acet8 1.6 75-AM_Prim
EnhWk1 2.2 5-AM_Mam
EnhWk2 2.7 28-AM_SMam
EnhWk3 2.8 5-AM_Mam
EnhWk4 3.7 2-AM_nonMam
EnhWk5 1.4 75-AM_Prim
EnhWk6 1.6 13-AM_Mam
EnhWk7 1.5 77-AM_Prim
EnhWk8 2.7 2-AM_nonMam
EnhA1 4.1 5-AM_Mam
EnhA2 5.7 2-AM_nonMam
EnhA3 4.8 5-AM_Mam
EnhA4 3.7 5-AM_Mam
EnhA5 3.2 5-AM_Mam
EnhA6 3.1 2-AM_nonMam
EnhA7 2.0 28-AM_SMam
EnhA8 2.3 15-AM_Mam
EnhA9 2.8 14-AM_Mam
EnhA10 2.2 6-AM_Mam
EnhA11 1.7 77-AM_Prim
EnhA12 2.1 14-AM_Mam
EnhA13 1.6 9-AM_Mam
EnhA14 2.2 14-AM_Mam
EnhA15 1.5 6-AM_Mam
EnhA16 1.9 100-artifact
EnhA17 6.4 2-AM_nonMam
EnhA18 2.2 94-AM_SPrim
EnhA19 3.0 2-AM_nonMam
EnhA20 2.1 5-AM_Mam
TxEnh1 2.6 6-AM_Mam
TxEnh2 2.2 37-AM_SMam
TxEnh3 2.3 82-AM_Prim
TxEnh4 15.9 1-AM_allVert
TxEnh5 9.5 1-AM_allVert
TxEnh6 5.6 1-AM_allVert
TxEnh7 2.4 47-A_SMam
TxEnh8 5.6 1-AM_allVert
TxWk1 2.4 7-AM_Mam
TxWk2 6.7 1-AM_allVert
Tx1 1.9 44-AM_SMam
Tx2 2.0 77-AM_Prim
Tx3 2.1 75-AM_Prim
Tx4 2.9 1-AM_allVert
Tx5 4.0 77-AM_Prim
Tx6 5.9 7-AM_Mam
Tx7 8.4 1-AM_allVert
Tx8 2.8 3-AM_nonMam
TxEx1 12.1 1-AM_allVert
TxEx2 18.4 1-AM_allVert
TxEx3 10.1 1-AM_allVert
TxEx4 11.4 1-AM_allVert
znf1 3.0 79-AM_Prim
znf2 10.9 100-artifact

DNase1 3.1 28-AM_SMam
BivProm1 16.6 28-AM_SMam
BivProm2 11.3 28-AM_SMam
BivProm3 6.0 28-AM_SMam
BivProm4 7.8 2-AM_nonMam
PromF1 3.0 28-AM_SMam
PromF2 3.8 5-AM_Mam
PromF3 3.9 28-AM_SMam
PromF4 20.7 28-AM_SMam
PromF5 15.6 28-AM_SMam
PromF6 3.4 1-AM_allVert
PromF7 2.7 6-AM_Mam
TSS1 44.5 28-AM_SMam
TSS2 47.8 28-AM_SMam

A

B
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Figure S30: Full-stack states enrichments with conservation states. (A) The first column gives the label of the full-stack 
states. The second column shows the maximum fold enrichment for each full-stack state for any ConsHMM state defined 
to annotate nucleotides based on sequence conservation patterns (Arneson & Ernst, 2019) (Methods). The third column 
shows the ConsHMM state that had the highest fold-enrichment in each full-stack state. One notable ConsHMM state is 
state 1 (1-AM_allVert), representing regions with high probabilities of aligning and matching the human reference genome 
for all vertebrates and the most enriched for exons. Full-stack states in the transcription-exon group (TxEx) are all maximally 
enriched with ConsHMM state 1. Another notable ConsHMM state, state 28 (28-AM_SMam), was the ConsHMM most 
strongly enriched for overlapping annotated TSS. Consistent with this, this state is also the maximum-enriched ConsHMM 
state in many full-stack states in TSS and Promoter flanking groups. (B) Characterizations of notable ConsHMM states. (C) 
Enrichments of full-stack states for each ConsHMM state from a 100-state model based on a 100-way vertebrate alignment 
(Arneson & Ernst, 2019). Rows (vertical) correspond to different full-stack states. The header row gives the ConsHMM 
state labels, where ConsHMM states are placed in groups previously defined based on their patterns of sequence alignment 
with other vertebrates (Arneson & Ernst, 2019), colored as in (A). The second column (horizontal) shows the percentage of 
the genome that each full-stack state falls into. Each of the remaining columns (horizontal) corresponds to one ConsHMM 
state. Values in the columns are colored on a column specific coloring scale. The last row (vertical) in the heatmap gives 
the percentage of the genome that is covered by each ConsHMM state. The corresponding excel file for this figure is 
provided in Additional File 7. 



 

 
Figure S31: Full-stack states enrichments with different subsets of ZNF genes. The rows correspond to full-stack states. 
The first column presents the state labels, the second presents the percentage of the genome that each state occupies, and 
the remaining three columns enrichments for different subsets of zinc finger genes. The first of these is all genes with a ZNF 
symbol. The second is the subset of ZNF genes also annotated as C2H2 genes and the third those that are not C2H2 genes. 
The values correspond to the full-stack states’ fold enrichment for the ZNF gene families. Values are colored on a column-
specific color scale. The last row gives the percentage of the genome that each type of ZNF gene family occupies 
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Figure S32: Full-stack states enrichments with structural variants. The rows correspond to full-stack states. The first 
column presents the state labels, the second presents the percentage of the genome in hg38 that each state occupies, and the 
last two columns correspond to two different types of structural variants: deletions and duplications. The values correspond 
to the full-stack states’ fold enrichment for the structural variant type. Values are colored on a column-specific color scale. 
The last row gives the percentage of the genome that each type of structural variants occupies.  
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Figure S33: Comparison of full-stack model annotations and the 100-state independent model annotations in 
predicting structural variants of type deletions and duplications. (A) ROC curves for the full-stack model and the 127 
100-state independent models’ chromatin state annotations at predicting bases covered by deletions (Methods). The full-
stack model’s annotation ROC curve is in black and the 127 100-state independent models’ annotation ROCs are shown in 
blue. (B) Similar plot as (A), but for duplications. (C) Comparison of the AUROC in predicting structural variants. The x-
axis represents different types of structural variants. The box-plots show AUROC for 127 100-state independent models’ in 
predicting deletions and duplications. The blue dots show the AUROC of the full-stack chromatin state annotation.  
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Figure S34: Comparison of full-stack model annotations and 18-state concatenated model annotations in predicting 
structural variants of type deletions and duplications. (A) ROC curves for the full-stack model and 98 concatenated 
models’ chromatin state annotations at predicting bases covered by deletion (Methods). The full-stack model’s annotation 
ROC curve is in black and the 98 18-state annotations from concatenated models ROCs are shown in red. (B) Similar plot 
as (A), but for duplications. (C) Comparison of the AUROC in predicting structural variants. The x-axis represents different 
types of structural variants. The box-plots show AUROC of 98 18-state concatenated models’ in predicting deletions and 
duplications. The red dots show the AUROC of the full-stack chromatin state annotations in predicting bases in each type 
of structural variant.  
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Figure S35: Comparison of full-stack states vs. state-specific annotations in predicting structural variants of types 
deletions and duplications. We followed the procedure outlined in (Abel et al., 2020) to compute the enrichments between 
annotations associated with one chromatin state and structural variants. In particular, we utilized 15-state chromatin state 
annotation for 127 reference epigenomes from Roadmap Epigenomics Consortium. Then, for each of the 15 states, we 
stratified genomic positions based on the number of cell types in which the state is present (ranging from 0 to 127), resulting 
in 15 state-specific models’ annotations (Methods). (A) ROC curves for the full-stack model and 15 state-specific models’ 
annotations at predicting bases covered by deletions (Methods) The full-stack model’s ROC curve is in black, and state-
specific models’ ROCs are shown in blue. (B) Similar plot as (A), but for duplications. (C) Comparison of the AUROC in 
predicting structural variants. The x-axis represents different types of structural variants. The box-plots show AUROC of 
15 state-specific models’ annotation in predicting deletions and duplications. The blue dots show the AUROC of the full-
stack chromatin state annotations in predicting respective types of structural variants.  
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Figure S36: Enrichment of selected full-stack states with prioritized variants, non-coding genome.  Extended version 
of figure Fig. 5C showing fold enrichment of full-stack states for genomic bases prioritized in the (A) top 10% (B) top 5%, 
and (C) top 1% among non-coding bases by 14-different variant prioritization scores previously curated in (Arneson & 
Ernst, 2019) (Methods). Only states that were among the top five with greatest enrichments for at least one score are shown. 
Top enrichment values are colored red based on the rank of the state for each score as indicated in the color legend at the 
bottom. Depletions are shown in yellow. 
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GapArtf1 12 0.07 0.03 0.31 0.04 0.01 0.1 0.02 0.01 0.15 0.01 0.17 0.13
GapArtf2 0.1 0.18 0.27 0.21 1.6 0.5 1.28 0 0.08 0.31 0.12 0.26 0.19
GapArtf3 0 0.62 0.96 0.6 12 5.25 2.22 0 0.43 0.8 0.28 0.62 0.71

Quies1 9.9 0.19 0.05 0.23 0 0.39 0.48 0 0.48 0.54 0.15 0.05 0.36
Quies2 3.1 0.28 0.09 0.19 0 0.41 0.55 0 0.47 0.57 0.42 0.16 0.45
Quies3 12 0.27 0.2 0.41 0.03 0.4 0.49 0.6 0.51 0.59 0.16 0.24 0.47
Quies4 4.5 0.05 0.11 0.73 0 0.04 0.11 0.08 0.06 0.18 0.03 0.07 0.14
Quies5 1.7 0.19 2.57 0.63 0.01 0.03 0.04 0.04 0.4 0.72 0.2 0.02 0.47

HET1 0.7 0.39 0.32 0.39 0.01 0.21 0.51 0.01 0.37 0.55 0.41 0.48 0.63
HET2 0.7 0.82 0.72 0.77 0.07 0.49 0.99 0 0.7 0.82 0.87 1.04 0.92
HET3 1.4 0.05 0.11 0.66 0 0.04 0.07 0.06 0.05 0.11 0.04 0.08 0.09
HET4 0.6 0.09 0.06 0.47 0.01 0.02 0.31 0.06 0.03 0.14 0.03 0.23 0.19
HET5 0.2 1.01 0.81 1.31 0.18 0.07 0.55 0.02 0.28 0.47 0.37 1.83 0.78
HET6 0.6 0.32 0.33 0.56 0.08 0.02 0.33 0.13 0.07 0.4 0.09 0.87 0.51
HET7 1 0.17 0.32 0.5 0.01 0.03 0.21 0.17 0.08 0.29 0.1 0.32 0.36
HET8 0.4 0.44 0.38 0.6 0.19 0.1 0.36 0.14 0.2 0.38 0.27 0.79 0.46
HET9 1 0.16 0.1 0.48 0.01 0.06 0.3 0.23 0.09 0.36 0.07 0.35 0.34

ReprPC1 0.2 4.61 12 2.45 4.95 5.45 4.49 0.02 3.69 3.58 5.07 2.86 4.12
ReprPC2 0.3 1.4 1.39 0.7 0.56 2.11 2.02 0.16 1.93 1.9 1.72 0.85 1.79
ReprPC3 1.1 0.72 0.28 0.45 0.02 1.03 1.17 0.3 1.08 1.15 0.93 0.54 1
ReprPC4 3.9 0.44 0.15 0.38 0.01 0.6 0.75 0.27 0.69 0.79 0.4 0.34 0.64
ReprPC5 0.6 1.62 1.25 1.67 0.77 0.66 1.4 0.3 0.95 1.15 1.49 2.21 1.42
ReprPC6 1.5 1.02 0.51 1.06 0.21 0.46 1 0.47 0.72 0.87 0.9 1.46 1.01
ReprPC7 0.6 2.82 1.52 2.98 2.21 1.07 2.13 0.71 1.49 1.65 2.6 3.96 2.14
ReprPC8 0.5 0.7 4.67 0.88 0 0.01 0.02 0 0.6 1.04 0.86 0.02 0.94
ReprPC9 0.4 0.61 0.78 0.43 0.26 0.87 1.03 0.8 0.93 1.05 0.7 0.39 0.91

Acet1 0.2 1.82 1.9 2.04 1.61 0.35 1.37 0.14 0.97 1.11 1.39 2.68 1.63
Acet2 0.9 0.77 0.37 0.63 0.04 0.61 0.95 0.33 0.83 0.9 0.97 0.82 0.96
Acet3 2.6 0.35 0.26 0.36 0.01 0.27 0.46 0.54 0.39 0.49 0.37 0.39 0.48
Acet4 0.4 0.75 0.45 0.62 0.47 0.62 0.77 0.45 0.75 0.77 1.1 0.8 0.78
Acet5 0.9 0.41 0.19 0.26 0.02 0.55 0.59 0.33 0.63 0.67 0.61 0.3 0.55
Acet6 0.4 0.6 0.2 0.3 0.22 1.13 0.83 0.27 1.03 1.02 1.13 0.39 0.77
Acet7 0.3 0.96 0.57 0.5 5.82 2.2 0.85 0.37 1.1 1.19 1.8 0.65 0.95
Acet8 0.6 0.48 0.49 0.47 0.12 0.36 0.57 0.41 0.48 0.58 0.62 0.52 0.59

EnhWk1 1.5 0.57 0.19 0.22 0.01 1.31 1.1 0.21 1.36 1.41 0.81 0.19 0.96
EnhWk2 0.4 1.7 1.26 1.49 4.43 1.8 1.35 1.56 1.4 1.51 2.83 1.99 1.53
EnhWk3 0.8 1.12 0.46 0.39 0.2 2.22 1.73 0.55 2.02 2.03 2.34 0.49 1.56
EnhWk4 2.2 1.14 0.18 0.19 0.02 2.8 2.34 0.18 2.67 2.54 1.65 0.2 1.85
EnhWk5 1 0.42 0.44 0.34 0.06 0.72 0.68 0.65 0.81 0.84 0.49 0.28 0.66
EnhWk6 0.6 0.54 0.58 0.45 0.18 0.77 0.6 1.07 0.8 0.81 0.71 0.47 0.7
EnhWk7 0.5 0.46 0.34 0.37 0.27 0.79 0.59 0.73 0.68 0.75 0.73 0.35 0.6
EnhWk8 1.4 0.83 0.3 0.28 0.01 1.83 1.65 0.13 1.85 1.74 1.26 0.2 1.31
EnhA1 0.2 2.67 1.99 1.13 22.3 7.57 1.75 1.46 2.49 2.57 3.68 1.42 2.17
EnhA2 0.3 2.49 0.72 0.42 1 6.22 3.52 0.35 4.29 3.96 5.58 0.52 3.11
EnhA3 0.2 2.47 0.74 0.44 8.92 8.12 2.47 0.38 3.46 3.26 3.59 0.43 2.44
EnhA4 0.3 1.45 0.33 0.33 2.33 4.48 1.68 0.1 2.32 2.3 2.32 0.36 1.6
EnhA5 0.7 1.06 0.25 0.28 0.2 2.72 1.59 0.16 2.09 2.13 1.85 0.29 1.46
EnhA6 0.6 1.3 0.55 0.63 0.27 2.41 1.95 0.6 2.36 2.11 2.32 0.77 1.85
EnhA7 0.4 1.52 1.29 1.58 2.03 0.86 1.24 0.95 0.95 1 1.51 2.03 1.15
EnhA8 0.3 1.45 1.61 1.16 5.57 2.14 1.07 1.42 1.17 1.22 2.02 1.39 1.12
EnhA9 0.2 1.62 1.67 1.04 14.1 3.61 0.97 2.73 1.27 1.43 2.19 1.3 1.25

EnhA10 0.4 0.86 1.31 0.41 1.86 2.13 1.05 1.34 1.32 1.35 1.57 0.41 1.02
EnhA11 0.7 0.4 0.47 0.39 0.08 0.51 0.53 1.07 0.55 0.64 0.47 0.41 0.52
EnhA12 0.3 1.07 0.68 0.79 2.37 1.48 0.95 0.53 1.06 1.11 1.79 1.02 0.98
EnhA13 0.8 0.49 0.28 0.28 0.08 0.86 0.75 0.3 0.85 0.89 0.76 0.3 0.66
EnhA14 0.4 1.06 0.74 0.84 2.38 1.43 1.07 1.14 1.1 1.12 1.52 1.08 1.04
EnhA15 1 0.56 0.34 0.4 0.13 0.82 0.85 0.79 0.88 0.93 0.65 0.45 0.74
EnhA16 0.6 0.5 0.92 0.49 0.5 0.73 0.79 0.84 0.69 0.85 0.62 0.43 0.74
EnhA17 0.5 2.15 0.52 0.29 0.18 5.51 3.8 0.23 4.4 3.89 4.37 0.31 3.19
EnhA18 0.5 0.98 0.78 0.48 0.11 1.56 1.48 0.24 1.45 1.41 1.8 0.45 1.24
EnhA19 0.3 1.89 1.65 0.86 2.58 3.63 2.15 1 2.35 2.26 3.7 1.05 2.01
EnhA20 0.3 0.72 0.24 0.27 0.09 1.57 1.21 0.15 1.44 1.37 0.92 0.29 1.04
TxEnh1 0.4 0.63 0.32 0.33 0.09 1.71 0.76 0.38 1.53 1.4 1.38 0.36 1.11
TxEnh2 0.4 0.44 0.55 0.33 0.24 0.73 0.37 2.01 0.66 0.72 0.88 0.37 0.59
TxEnh3 0.2 1.22 0.92 1.25 0.83 0.54 0.94 3.43 0.93 0.96 1.31 1.59 1.21
TxEnh4 0.3 11.6 4.65 11.8 4.16 3.37 7.86 14.1 7.68 5.51 9.96 15.5 8.5
TxEnh5 0.5 7.11 3.25 7.54 2.63 1.97 4.76 5.99 4.41 3.41 5.84 10.1 5.17
TxEnh6 0.2 4.83 2.02 5 3.31 1.95 3.16 7.3 3.19 2.48 4.12 6.77 3.49
TxEnh7 0.3 1.04 1.02 0.8 4.43 1.64 0.79 1.53 1.04 1.11 2 1.08 1.06
TxEnh8 0.2 4.42 1 4.13 2.76 2.81 3.5 4.28 3.94 2.8 4.13 5.27 3.66
TxWk1 2.8 1.2 0.55 1.3 0.03 0.79 1.28 3.14 1.4 1.14 0.65 1.43 1.34
TxWk2 0.8 4.88 2.02 5.3 0.65 0.97 3.35 2.19 3.02 2.43 3.53 6.85 3.7

Tx1 0.8 0.2 0.41 0.28 0.02 0.25 0.24 1.02 0.32 0.41 0.27 0.2 0.34
Tx2 1.6 0.21 0.39 0.3 0.01 0.38 0.29 0.95 0.47 0.51 0.27 0.18 0.42
Tx3 0.5 0.3 0.5 0.26 0.29 0.41 0.34 1.02 0.44 0.51 0.62 0.32 0.49
Tx4 0.5 2.27 0.54 2.33 0.03 0.86 1.73 4.31 2.01 1.49 1.66 2.84 2
Tx5 0.9 2.16 1.11 2.34 0.15 0.5 1.56 9.87 1.51 1.22 1.53 2.93 1.77
Tx6 1.1 3.33 0.54 3.29 0 1.58 2.98 3.48 3.38 2.41 1.47 3.8 3.12
Tx7 0.8 6.12 0.67 6.1 0.01 1.93 4.77 7.43 5.32 3.57 3.82 7.43 5.09
Tx8 0.7 2.36 0.52 2.15 0.17 1.82 2.24 3.16 2.71 2.04 2.22 2.7 2.36

TxEx1 0.3 9.04 2.18 8.81 0.19 2.68 6.21 9.54 7.07 4.74 7.48 11.3 7.09
TxEx2 0.6 13.1 3.66 13.5 0.36 2.32 8.73 12.4 9.42 6.2 9.82 17.4 9.87
TxEx3 0.7 7.38 3.3 7.88 0.89 1.36 4.67 12.5 4.51 3.48 5.29 10.3 5.46
TxEx4 0.1 9.49 4.54 8.66 10.4 5.16 6.3 7.94 5.69 4.73 7.72 11.6 6.7
znf1 0.4 0.65 0.36 0.98 0.05 0.09 0.42 0.16 0.35 0.42 0.34 1.05 0.57
znf2 0.2 5.7 1.02 7.38 0.18 0.2 1.26 0.12 0.84 1.1 1.69 11 2.16

DNase1 0.2 1.76 2.26 1.89 11.5 4.42 8.48 0.38 1.88 2.18 2.61 1 1.94
BivProm1 0.1 11.7 52.9 10.5 32.5 12.1 5.48 0.19 3.08 5.23 12.7 7.8 5.61
BivProm2 0.2 9.42 42.3 7.56 17.3 9.29 5.76 0.05 3.63 5.07 9.92 7.35 5.8
BivProm3 0.3 3.38 6.04 2.64 6.88 4.29 3.38 0.53 2.57 3.09 4.82 2.85 3.04
BivProm4 0.1 5.74 7.96 2.13 7.11 9.97 4.84 0.56 5.77 5.13 8.18 2.37 4.92
PromF1 0.2 2.58 5.63 1.8 21.8 4.84 3.19 1.91 1.61 1.99 3.81 2.17 1.81
PromF2 0.1 4.09 11.1 2.05 40.5 10.7 2.52 4.58 2.34 2.66 3.94 2.31 2.37
PromF3 0.2 5.61 35.9 4.12 62.6 16.1 2.2 11.5 1.91 2.63 6.38 3.15 2.78
PromF4 0.2 11.9 56.6 11.5 68.2 30.9 3.61 13.5 3.41 5.42 16.6 2.29 5.3
PromF5 0.1 10.3 49.1 9.24 51.5 16.9 4.36 1.01 2.98 5.05 14.7 5.6 4.91
PromF6 0.1 4.01 10.2 3.02 20.2 5.37 1.97 8.23 2.21 2.25 3.49 3.67 2.63
PromF7 0.2 1.77 3.73 1.44 3.38 1.72 1.05 6.9 1.45 1.41 1.97 1.69 1.49

TSS1 0.1 10.8 41 13.6 59.6 25.3 2.67 6.49 2.58 5.88 17.5 2.76 4.28
TSS2 0.1 7.96 22.6 14.1 39.7 15.9 3.71 1.59 1.8 5 9.9 3.88 3.61
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GapArtf1 12 0.12 0.04 0.51 0.04 0.04 0.16 0.07 0.04 0.22 0.03 0.19 0.15
GapArtf2 0.1 0.15 0.14 0.23 1.79 0.42 3.13 0.04 0.06 0.35 0.25 0.46 0.15
GapArtf3 0 0.44 0.4 0.48 8.38 2.57 4 0.04 0.18 0.7 0.75 0.95 0.32

Quies1 9.9 0.62 0.33 0.71 0.03 0.57 0.95 0.01 0.84 0.7 0.28 0.03 0.93
Quies2 3.1 0.57 0.38 0.51 0.05 0.5 0.8 0.01 0.67 0.58 0.4 0.12 0.74
Quies3 12 0.72 0.65 1.02 0.11 0.59 0.8 0.77 0.83 0.83 0.3 0.24 0.92
Quies4 4.5 0.42 0.34 1.67 0.03 0.1 0.29 0.22 0.17 0.47 0.06 0.07 0.34
Quies5 1.7 0.67 2.58 1.36 0.01 0.04 0.07 0.04 0.88 1.25 0.38 0.02 1.07

HET1 0.7 0.41 0.53 0.71 0.18 0.27 0.55 0.01 0.36 0.49 0.39 0.44 0.52
HET2 0.7 0.63 0.81 0.58 0.74 0.57 0.94 0.01 0.69 0.7 0.75 0.5 0.82
HET3 1.4 0.56 0.44 1.81 0.04 0.09 0.2 0.32 0.14 0.49 0.07 0.15 0.31
HET4 0.6 0.47 0.3 1.36 0.09 0.07 2 0.23 0.09 0.46 0.06 0.28 0.28
HET5 0.2 0.73 0.65 1.39 0.53 0.23 0.71 0.3 0.26 0.65 0.43 1.22 0.52
HET6 0.6 0.37 0.31 1.15 0.21 0.09 0.41 0.19 0.09 0.49 0.14 0.4 0.33
HET7 1 0.33 0.45 1.33 0.1 0.08 0.25 0.33 0.11 0.38 0.13 0.28 0.29
HET8 0.4 0.57 0.64 1.03 0.75 0.25 0.46 0.3 0.32 0.52 0.57 0.79 0.57
HET9 1 0.42 0.28 1.18 0.05 0.14 0.69 0.29 0.19 0.57 0.11 0.16 0.45

ReprPC1 0.2 2.86 5.62 1.48 7.94 3.93 2.98 0.39 2.61 2.46 3.85 4.11 2.21
ReprPC2 0.3 1.7 1.79 0.74 1.36 1.74 1.87 0.67 1.77 1.62 1.7 0.91 1.51
ReprPC3 1.1 1.14 0.97 0.72 0.25 0.99 1.26 0.59 1.17 1.14 0.96 0.42 1.16
ReprPC4 3.9 0.88 0.69 0.86 0.09 0.71 1 0.47 0.91 0.94 0.47 0.17 0.98
ReprPC5 0.6 0.99 1.44 0.9 2.11 0.87 1.15 0.47 0.95 0.96 1.43 1.11 1.08
ReprPC6 1.5 0.76 0.99 0.77 0.67 0.61 0.92 0.54 0.77 0.78 0.85 0.6 0.91
ReprPC7 0.6 1.42 1.7 1.24 4.17 1.41 1.47 0.77 1.32 1.28 2.19 1.72 1.36
ReprPC8 0.5 0.88 3.81 1.21 0.02 0.01 0.02 0.01 1.07 1.35 0.97 0.02 1.22
ReprPC9 0.4 1.05 1.2 0.81 0.49 0.92 1.15 0.96 1.13 1.1 0.85 0.57 1.09

Acet1 0.2 0.75 1.22 1.1 3.84 0.57 0.83 0.29 0.56 1.04 1.15 1.84 0.87
Acet2 0.9 0.78 0.9 0.6 0.41 0.66 0.95 0.42 0.88 0.8 1.12 0.72 0.93
Acet3 2.6 0.54 0.75 0.73 0.12 0.38 0.61 0.65 0.59 0.56 0.42 0.27 0.69
Acet4 0.4 0.81 1.09 0.56 1.64 0.81 0.85 0.57 0.96 0.75 1.88 1.14 0.92
Acet5 0.9 0.75 0.72 0.55 0.3 0.67 0.82 0.45 0.94 0.74 0.81 0.38 0.92
Acet6 0.4 1.18 0.82 0.48 1.49 1.28 1.18 0.42 1.44 1.09 1.83 1.02 1.18
Acet7 0.3 1.47 1.31 0.61 7.61 2.79 1.19 0.59 1.54 1.19 3.83 3.04 1.21
Acet8 0.6 0.6 0.98 0.71 0.57 0.48 0.67 0.53 0.66 0.59 0.89 0.59 0.72

EnhWk1 1.5 1.5 0.71 0.64 0.24 1.5 1.6 0.36 1.76 1.51 1.08 0.38 1.47
EnhWk2 0.4 1.62 1.83 0.95 5.31 2.23 1.31 1.48 1.61 1.33 3.36 2.16 1.36
EnhWk3 0.8 1.98 1.09 0.54 0.75 2.04 1.89 0.61 2.08 1.8 2.24 0.82 1.6
EnhWk4 2.2 2.33 0.74 0.51 0.16 2.44 2.51 0.27 2.53 2.22 1.62 0.25 1.93
EnhWk5 1 0.92 0.89 0.79 0.25 0.81 0.94 0.76 1.05 0.97 0.64 0.47 1.02
EnhWk6 0.6 0.97 1.2 0.76 1.52 0.92 0.79 1.24 1.11 0.95 1.2 1.34 1.04
EnhWk7 0.5 0.96 0.96 0.78 2.94 0.99 0.87 0.94 1.02 0.94 1.44 2.39 1.01
EnhWk8 1.4 1.65 0.79 0.68 0.19 1.61 1.81 0.24 1.84 1.62 1.28 0.81 1.5
EnhA1 0.2 2.97 2.48 1.16 13.8 7.25 1.98 1.68 2.54 2.22 6.49 5.74 1.91
EnhA2 0.3 3.75 1.48 0.66 3.61 4.42 3.36 0.51 3.48 3.22 4.95 3.05 2.53
EnhA3 0.2 3.59 1.73 0.75 12.1 6.44 2.57 0.69 3.21 2.91 5.07 6.01 2.33
EnhA4 0.3 2.61 1.05 0.58 8.57 3.95 2.17 0.31 2.56 2.25 3.38 4.38 1.9
EnhA5 0.7 2.27 0.91 0.64 2.59 2.54 2.08 0.38 2.33 2.1 2.27 2.45 1.82
EnhA6 0.6 1.94 1.23 0.61 0.89 2.02 1.82 0.73 2.13 1.79 2.03 0.78 1.66
EnhA7 0.4 1.06 1.62 0.9 4.27 1.14 1.07 1.05 1 0.92 2.33 2.62 1.04
EnhA8 0.3 1.52 1.96 0.88 8.31 2.61 1.27 1.48 1.49 1.22 3.77 3.17 1.24
EnhA9 0.2 1.87 2.26 0.95 11.7 4.5 1.15 2.53 1.69 1.38 5.29 4.29 1.36

EnhA10 0.4 1.63 1.77 0.73 5.28 2.2 1.35 1.45 1.63 1.42 2.81 3.29 1.35
EnhA11 0.7 0.81 1.06 0.82 0.62 0.66 0.79 1.21 0.85 0.81 0.75 0.89 0.9
EnhA12 0.3 1.34 1.26 0.74 5.64 1.84 1.2 0.69 1.35 1.13 3.06 2.41 1.15
EnhA13 0.8 1.06 0.82 0.64 1.01 1.03 1.09 0.51 1.24 1.04 1.19 0.6 1.12
EnhA14 0.4 1.28 1.42 0.76 3.87 1.65 1.2 1.29 1.34 1.12 2.13 1.6 1.16
EnhA15 1 1.04 0.92 0.75 0.51 0.94 1.07 0.94 1.18 1.03 0.76 0.45 1.09
EnhA16 0.6 0.97 1.27 0.92 1.68 0.91 0.98 0.96 0.99 1.01 1.16 0.73 1.05
EnhA17 0.5 3.38 1.24 0.58 1.56 3.66 3.28 0.42 3.3 3.05 3.54 2.67 2.47
EnhA18 0.5 1.32 1.15 0.84 0.89 1.21 1.36 0.38 1.3 1.23 1.79 3.32 1.13
EnhA19 0.3 2.25 1.96 0.88 5.57 2.89 2.01 1.03 2.07 1.89 4.09 5.02 1.66
EnhA20 0.3 1.48 0.81 0.59 0.96 1.59 1.58 0.32 1.78 1.47 1.43 3.62 1.49
TxEnh1 0.4 1.67 1.24 0.66 1.36 1.86 1.04 0.74 1.98 1.57 2.04 1.44 1.59
TxEnh2 0.4 1.1 1.47 0.74 1.83 1.12 0.52 1.97 1.2 1.05 2.5 1.92 1.23
TxEnh3 0.2 0.84 1.72 1.01 1.74 0.67 0.61 3.01 0.73 0.87 2.09 2.04 0.95
TxEnh4 0.3 3.84 3.74 3.15 6.01 3.59 3.66 8.18 3.42 3.35 5.19 8.04 3.03
TxEnh5 0.5 2.52 2.75 2.25 4.38 2.29 2.43 4.29 2.34 2.23 3.42 5 2.13
TxEnh6 0.2 2.12 2.45 1.69 5.08 2.27 1.91 5.02 2 1.78 3.59 5.15 1.77
TxEnh7 0.3 1.31 1.84 0.77 5.69 2 0.76 1.51 1.32 1.06 3.88 2.5 1.15
TxEnh8 0.2 2.39 2.01 1.45 5.29 2.9 2.15 4.02 2.4 2.06 3.79 4.88 1.97
TxWk1 2.8 1.05 1.26 1.2 0.24 0.87 1.02 3.45 1.19 1.17 0.64 1.46 1.22
TxWk2 0.8 1.75 2.01 1.75 1.76 1.31 1.7 2.07 1.69 1.65 1.98 2.84 1.65

Tx1 0.8 0.73 1.23 1.05 0.26 0.49 0.3 1.52 0.67 0.87 0.67 0.67 1
Tx2 1.6 0.74 1.07 1.02 0.16 0.58 0.39 1.44 0.83 0.85 0.47 0.4 0.95
Tx3 0.5 0.58 1.29 0.67 0.93 0.5 0.35 1.17 0.69 0.58 1.3 0.81 0.74
Tx4 0.5 1.32 1.47 1.35 0.52 1.01 1.08 4.39 1.31 1.35 1.24 2.44 1.44
Tx5 0.9 0.97 1.75 1.33 0.59 0.65 0.9 7 0.86 0.98 0.88 2.42 0.94
Tx6 1.1 1.92 1.54 1.52 0.49 1.69 2.08 4.81 2.24 2.01 1.27 3.24 2.12
Tx7 0.8 2.51 1.89 1.95 0.97 2.12 2.7 7.07 2.67 2.45 2.05 4.87 2.46
Tx8 0.7 1.81 1.54 1.09 1.32 1.77 1.7 3.42 2.01 1.71 1.92 2.94 1.71

TxEx1 0.3 3.1 2.51 2.56 1.91 2.41 2.83 6.9 2.83 2.9 3.52 6.38 2.7
TxEx2 0.6 3.94 3.68 3.4 2.57 2.97 3.98 8.4 3.62 3.65 4.13 7.81 3.29
TxEx3 0.7 2.4 2.88 2.37 2.44 1.74 2.31 7.69 2.13 2.22 2.6 5.3 2.05
TxEx4 0.1 3.73 3.45 2.66 8.09 4.71 3.03 5.97 3.1 3.05 7.01 8.31 2.74
znf1 0.4 0.72 0.8 1.76 0.28 0.2 0.33 1.37 0.27 0.75 0.34 1.29 0.53
znf2 0.2 2.14 1.3 2.81 0.75 0.65 1.17 1.28 0.79 1.2 1.28 4.93 1.15

DNase1 0.2 2.17 2.07 1.48 11.8 4.66 3.36 0.72 2.02 1.95 2.63 4.11 1.73
BivProm1 0.1 5.92 13.5 6.41 15.9 9.44 3.92 0.86 3.45 3.83 10.8 13.3 3.1
BivProm2 0.2 4.8 12.1 4.61 14.4 7.21 3.88 0.54 3.33 3.54 8.16 10.8 2.96
BivProm3 0.3 2.79 3.55 1.65 7.39 3.68 2.63 0.95 2.32 2.39 4.27 4.26 2.05
BivProm4 0.1 4.63 4.82 1.67 7.9 6.37 3.86 0.93 4.03 3.8 7.11 4.97 3.06
PromF1 0.2 2.32 3.67 1.45 12.8 5.56 2.15 2.14 1.82 1.76 5.23 7.15 1.59
PromF2 0.1 3.31 6.12 1.74 15.7 9.7 2.15 4.47 2.38 2.25 7.53 7.44 1.93
PromF3 0.2 3.47 11.9 3.01 18.1 13.2 1.71 8.41 2.17 2.11 9.11 5.48 1.91
PromF4 0.2 5.99 14.1 6.63 18.3 15.1 2.91 9.4 3.59 4 12.7 3.05 3.12
PromF5 0.1 5.86 12.9 6.26 17 12 3.32 2.14 3.4 3.83 11.9 12.1 3.04
PromF6 0.1 2.72 6.28 1.55 10.7 6.27 1.36 6.96 2.14 1.89 5.75 4.4 1.82
PromF7 0.2 1.82 3.51 1.06 3.32 2.35 1.01 5.64 1.78 1.47 4.03 3.36 1.56

TSS1 0.1 6.81 10.1 8.06 17.3 12.9 3.03 6.09 3.47 4.71 12.8 5.57 3.32
TSS2 0.1 6.02 6.16 7.76 14.4 9.26 3.23 2.2 2.62 4.27 9.88 9.16 2.91
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GapArtf1 12 0.21 0.05 0.41 0.05 0.05 0.17 0.11 0.06 0.48 0.04 0.09 0.18
GapArtf2 0.1 0.23 0.1 0.24 2.1 0.4 2.8 0.17 0.06 0.33 0.32 0.26 0.16
GapArtf3 0 0.9 0.27 0.39 6.46 2.08 3.31 0.16 0.13 0.54 0.77 0.52 0.32

Quies1 9.9 0.7 0.49 0.82 0.1 0.63 1.33 0.03 0.97 0.79 0.26 0.02 1.05
Quies2 3.1 0.6 0.52 0.63 0.16 0.51 1.11 0.02 0.79 0.61 0.45 0.06 0.83
Quies3 12 0.88 0.81 1.08 0.2 0.73 0.97 0.86 0.95 0.98 0.32 0.25 1.02
Quies4 4.5 0.77 0.44 1.34 0.07 0.18 0.41 0.3 0.25 1.35 0.07 0.07 0.45
Quies5 1.7 0.87 2.08 1.26 0.01 0.05 0.09 0.05 1.01 1.57 0.42 0.01 1.16

HET1 0.7 0.52 0.61 0.75 0.36 0.28 0.72 0.03 0.43 0.64 0.54 0.22 0.56
HET2 0.7 0.55 0.82 0.72 1.15 0.55 1.16 0.03 0.74 0.54 0.94 0.26 0.88
HET3 1.4 1 0.6 1.46 0.15 0.2 0.31 0.45 0.24 1.51 0.12 0.16 0.46
HET4 0.6 0.82 0.42 1.1 0.44 0.17 1.77 0.44 0.16 1.26 0.11 0.22 0.38
HET5 0.2 0.94 0.67 1.19 1.13 0.32 0.65 0.7 0.3 1.14 0.58 0.79 0.56
HET6 0.6 0.59 0.34 1 0.33 0.13 0.53 0.26 0.11 0.99 0.2 0.22 0.35
HET7 1 0.57 0.51 1.15 0.16 0.13 0.31 0.45 0.17 0.95 0.2 0.22 0.34
HET8 0.4 0.8 0.75 1.04 1.02 0.39 0.63 0.46 0.47 0.87 0.93 0.46 0.7
HET9 1 0.69 0.35 1.01 0.15 0.2 0.75 0.33 0.26 1.2 0.14 0.1 0.54

ReprPC1 0.2 2.15 3.82 1.56 5.74 3.74 2.48 0.72 2.11 1.52 3.46 2.76 1.75
ReprPC2 0.3 1.5 1.74 0.97 1.56 1.75 1.77 0.91 1.62 1.19 1.75 0.55 1.41
ReprPC3 1.1 1.15 1.15 0.88 0.55 1.05 1.41 0.75 1.23 1.03 1.11 0.24 1.2
ReprPC4 3.9 0.99 0.88 0.96 0.22 0.8 1.22 0.59 1.02 1.01 0.51 0.1 1.07
ReprPC5 0.6 0.88 1.4 1.01 2.27 0.97 1.28 0.57 1.02 0.72 1.73 0.58 1.07
ReprPC6 1.5 0.76 1.07 0.9 0.91 0.66 1.09 0.62 0.89 0.68 1.09 0.32 0.95
ReprPC7 0.6 1.1 1.57 1.25 3.88 1.51 1.32 0.84 1.25 0.84 2.38 0.92 1.22
ReprPC8 0.5 1.01 2.87 1.2 0.02 0.01 0.03 0.03 1.21 1.45 1.23 0.01 1.25
ReprPC9 0.4 1.09 1.24 0.95 0.64 1.02 1.25 0.99 1.17 1.02 0.97 0.36 1.12

Acet1 0.2 0.73 1.04 0.99 3.31 0.67 0.72 0.45 0.52 0.93 1.4 1.12 0.85
Acet2 0.9 0.8 1.03 0.75 0.75 0.72 1.12 0.5 1 0.71 1.47 0.39 0.96
Acet3 2.6 0.68 0.89 0.84 0.24 0.47 0.82 0.7 0.74 0.68 0.59 0.18 0.79
Acet4 0.4 0.82 1.2 0.78 2 1.01 0.97 0.69 1.11 0.62 2.48 0.82 0.98
Acet5 0.9 0.82 0.9 0.73 0.55 0.79 1.04 0.53 1.09 0.71 1.11 0.3 1
Acet6 0.4 1.15 1.02 0.72 2.29 1.54 1.29 0.59 1.49 0.89 2.4 1.01 1.22
Acet7 0.3 1.34 1.4 0.92 6.56 3.11 1.19 0.78 1.56 0.87 4.26 2.75 1.21
Acet8 0.6 0.69 1.05 0.86 0.81 0.58 0.86 0.6 0.81 0.63 1.25 0.39 0.79

EnhWk1 1.5 1.38 0.9 0.87 0.65 1.54 1.68 0.49 1.7 1.22 1.09 0.29 1.47
EnhWk2 0.4 1.35 1.75 1.18 4.53 2.35 1.14 1.47 1.57 0.9 3.48 1.77 1.26
EnhWk3 0.8 1.61 1.21 0.83 1.31 1.9 1.71 0.7 1.87 1.25 2.24 0.6 1.48
EnhWk4 2.2 1.84 0.94 0.79 0.59 2.16 2.23 0.35 2.16 1.53 1.36 0.18 1.74
EnhWk5 1 0.98 1 0.92 0.5 0.9 1.05 0.84 1.12 0.95 0.73 0.43 1.08
EnhWk6 0.6 1.06 1.3 0.94 1.78 1.17 0.83 1.41 1.2 0.9 1.57 1.49 1.1
EnhWk7 0.5 1.07 1.12 0.94 3.06 1.32 0.99 1.09 1.13 0.94 1.9 2.11 1.08
EnhWk8 1.4 1.42 0.95 0.86 0.57 1.51 1.72 0.33 1.67 1.33 1.21 0.47 1.42
EnhA1 0.2 2.33 2.25 1.48 9 5.95 1.56 1.75 2.19 1.44 5.56 5.55 1.66
EnhA2 0.3 2.73 1.55 1.08 4.39 3.8 2.59 0.69 2.73 2.03 4.27 2.19 2.09
EnhA3 0.2 2.79 1.79 1.19 8.68 5.63 1.94 1.06 2.63 1.92 4.91 5.91 2.01
EnhA4 0.3 2.16 1.25 0.95 7.59 4.06 1.92 0.57 2.24 1.58 3.7 4.18 1.75
EnhA5 0.7 1.91 1.1 0.94 3.59 2.56 1.92 0.59 2.07 1.53 2.37 1.86 1.7
EnhA6 0.6 1.6 1.36 0.88 1.34 1.9 1.5 0.83 1.9 1.23 1.99 0.66 1.51
EnhA7 0.4 0.98 1.55 1 3.76 1.43 1.09 1.15 1.08 0.73 2.72 1.92 1.05
EnhA8 0.3 1.4 1.84 1.06 6.02 2.98 1.18 1.67 1.48 0.93 3.93 2.96 1.22
EnhA9 0.2 1.68 2.14 1.21 7.91 4.41 0.96 2.43 1.66 0.98 5.08 4.45 1.3

EnhA10 0.4 1.54 1.7 0.99 4.87 2.51 1.27 1.61 1.6 1.12 3.24 2.93 1.34
EnhA11 0.7 0.93 1.16 0.96 0.97 0.82 0.94 1.29 0.98 0.86 1 0.73 0.99
EnhA12 0.3 1.26 1.34 0.97 5.02 2.22 1.23 0.87 1.39 0.91 3.51 1.46 1.15
EnhA13 0.8 1.09 0.98 0.83 1.52 1.22 1.26 0.66 1.32 0.95 1.54 0.4 1.18
EnhA14 0.4 1.21 1.48 0.97 3.67 1.88 1.16 1.4 1.38 0.91 2.46 1.14 1.16
EnhA15 1 1.07 1.07 0.91 0.89 1.05 1.15 1.04 1.24 0.97 0.87 0.35 1.13
EnhA16 0.6 1.08 1.29 1.01 2.41 1.14 1.04 1.09 1.08 1.04 1.53 0.46 1.11
EnhA17 0.5 2.51 1.39 0.94 2.62 3.1 2.47 0.59 2.59 1.99 3.07 1.72 2.05
EnhA18 0.5 1.18 1.17 0.96 1.37 1.17 1.33 0.48 1.21 1.12 2 2.06 1.07
EnhA19 0.3 1.8 1.82 1.14 5 2.81 1.64 1.14 1.81 1.32 3.97 3.91 1.46
EnhA20 0.3 1.38 0.98 0.84 2.04 1.77 1.61 0.5 1.72 1.16 1.68 3.14 1.48
TxEnh1 0.4 1.63 1.45 0.96 2.37 2.15 0.81 1.11 1.93 1.22 2.46 1.92 1.57
TxEnh2 0.4 1.29 1.6 0.99 2.69 1.53 0.44 2.12 1.4 0.97 3.21 2.17 1.31
TxEnh3 0.2 0.92 1.71 1.09 2.02 0.82 0.43 2.89 0.82 0.81 2.58 3.51 0.96
TxEnh4 0.3 2.51 2.97 2.18 5.11 3.12 2.28 5.99 2.38 1.93 4.2 6.47 2.09
TxEnh5 0.5 1.76 2.31 1.72 3.74 2.14 1.58 3.54 1.8 1.37 3.08 4.5 1.61
TxEnh6 0.2 1.66 2.2 1.45 4.32 2.37 1.3 4.13 1.69 1.17 3.5 4.95 1.46
TxEnh7 0.3 1.21 1.85 1.06 5.07 2.31 0.58 1.6 1.39 0.78 4.14 2.94 1.15
TxEnh8 0.2 1.9 2 1.36 5.12 2.97 1.45 3.76 2 1.35 3.86 5.4 1.63
TxWk1 2.8 1.13 1.36 1.21 0.39 0.99 0.76 3.26 1.17 1.12 0.63 2.73 1.2
TxWk2 0.8 1.33 1.81 1.42 1.79 1.26 1.13 2.01 1.41 1.13 1.88 2.26 1.33

Tx1 0.8 1.06 1.39 1.15 0.69 0.76 0.28 1.89 0.92 1.06 1.07 2.21 1.14
Tx2 1.6 0.98 1.22 1.12 0.38 0.79 0.34 1.62 0.99 1 0.63 1.36 1.06
Tx3 0.5 0.73 1.41 0.9 1.24 0.69 0.27 1.26 0.87 0.6 1.86 1.54 0.84
Tx4 0.5 1.34 1.59 1.27 0.87 1.12 0.75 4.19 1.27 1.21 1.39 5.31 1.35
Tx5 0.9 0.92 1.68 1.22 0.65 0.66 0.63 5.33 0.77 0.9 0.88 4.9 0.88
Tx6 1.1 1.77 1.69 1.4 0.74 1.78 1.44 4.72 1.97 1.53 1.06 5.41 1.85
Tx7 0.8 2.02 1.98 1.55 1.21 2.01 1.76 6.04 2.15 1.65 1.68 6.79 1.96
Tx8 0.7 1.61 1.67 1.14 1.86 1.87 1.2 3.35 1.8 1.25 2.04 4.17 1.54

TxEx1 0.3 2.17 2.24 1.84 2.19 2 1.73 5.84 2.04 1.81 2.9 6.41 1.95
TxEx2 0.6 2.59 3.01 2.2 2.51 2.44 2.44 6.63 2.45 2.12 3.08 7.25 2.22
TxEx3 0.7 1.69 2.39 1.73 2.29 1.54 1.47 5.73 1.55 1.43 2.16 6.07 1.51
TxEx4 0.1 2.58 2.77 2.01 6.97 4.02 1.94 5.08 2.31 1.81 5.62 5.11 2
znf1 0.4 1.09 0.95 1.47 0.56 0.34 0.26 2.18 0.35 1.47 0.49 2.97 0.64
znf2 0.2 1.75 1.32 1.97 1.23 0.71 0.88 3.32 0.74 1.34 1.21 5.79 1.04

DNase1 0.2 1.8 1.8 1.39 9.04 4.59 2.16 1.09 1.8 1.36 2.67 2.28 1.53
BivProm1 0.1 4.8 7.2 4.44 9.06 6.93 2.78 1.48 2.71 2.29 7.11 8.09 2.32
BivProm2 0.2 3.58 6.71 3.48 8.5 5.96 2.87 1.01 2.58 2.1 5.94 7.1 2.19
BivProm3 0.3 2.1 2.7 1.63 5.49 3.41 2.08 1.09 1.95 1.51 3.85 2.75 1.7
BivProm4 0.1 3.36 3.54 1.81 6.69 5.2 2.66 1.31 2.98 2.33 5.48 3.72 2.37
PromF1 0.2 1.9 2.81 1.55 8.18 4.88 1.66 2.15 1.68 1.19 4.83 4.82 1.42
PromF2 0.1 2.74 4.23 1.84 9.21 6.86 1.62 3.98 2.06 1.47 5.96 6.08 1.66
PromF3 0.2 3.26 6.81 2.62 9.73 8.1 1.31 6.4 1.95 1.35 6.46 3.56 1.61
PromF4 0.2 4.91 7.4 4.55 9.42 8.62 2.08 6.84 2.8 2.36 7.72 1.62 2.32
PromF5 0.1 4.76 6.95 4.42 9.33 7.79 2.33 2.58 2.72 2.31 7.48 7.34 2.32
PromF6 0.1 2.48 4.36 1.56 8.54 5.14 0.99 5.89 1.96 1.28 5.39 3.13 1.61
PromF7 0.2 1.84 2.9 1.22 4.43 2.63 0.79 4.84 1.76 1.15 4.55 2.43 1.5

TSS1 0.1 5.17 5.33 5.19 9.1 7.67 2.31 5.32 2.81 2.83 7.82 3.28 2.51
TSS2 0.1 4.38 3.42 4.88 8.24 6.06 2.35 2.6 2.3 2.67 6.56 5.67 2.28
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GapArtf1 4.19 0.07 0.09 2.31 0.11 0.04 0.34 0.06 0.06 0.05 0.36 0.03 0.79 0.01 0.36
GapArtf2 0.05 0.05 0.19 0.22 1.6 0.55 2.62 0 0.04 0.05 0.29 0.09 0.36 4.06 0.17
GapArtf3 0.01 0.16 0.76 0.36 12.5 5.85 3.36 0 0.15 0.14 0.62 0.23 3.1 9.64 0.43

Quies1 10.8 0.6 0.06 0.74 0 0.39 0.65 0 0.69 0.6 0.67 0.28 0.02 0.01 0.65
Quies2 3.38 0.61 0.1 0.46 0 0.4 0.67 0 0.6 0.59 0.67 0.52 0.05 0.01 0.62
Quies3 13.4 0.51 0.22 1.03 0.03 0.39 0.6 0.56 0.66 0.62 0.67 0.27 0.24 0.02 0.7
Quies4 4.79 0.08 0.13 2.7 0 0.04 0.14 0.08 0.09 0.09 0.19 0.04 0.05 0 0.19
Quies5 1.86 0.4 2.77 1.77 0.01 0.03 0.06 0.04 0.55 0.18 0.84 0.31 0.02 0.01 0.8

HET1 0.78 0.28 0.3 0.63 0.01 0.19 0.49 0.01 0.28 0.3 0.56 0.33 0.17 0.02 0.6
HET2 0.76 0.61 0.63 0.28 0.07 0.44 0.92 0 0.62 0.69 0.76 0.73 0.13 0.02 0.8
HET3 1.5 0.06 0.12 2.72 0 0.03 0.09 0.05 0.06 0.08 0.12 0.05 0.07 0.02 0.13
HET4 0.62 0.03 0.07 1.9 0.01 0.02 0.58 0.05 0.03 0.05 0.15 0.03 0.15 0.12 0.21
HET5 0.27 0.07 0.43 1.2 0.14 0.04 0.42 0.02 0.08 0.11 0.38 0.11 0.69 0.43 0.52
HET6 0.63 0.02 0.3 1.2 0.06 0.01 0.33 0.12 0.03 0.04 0.41 0.04 0.24 0.03 0.48
HET7 1.11 0.05 0.31 1.69 0.01 0.03 0.21 0.15 0.05 0.07 0.3 0.06 0.22 0.01 0.34
HET8 0.48 0.14 0.35 0.88 0.11 0.09 0.32 0.12 0.13 0.23 0.35 0.19 0.32 0.27 0.41
HET9 1.08 0.11 0.11 1.52 0 0.06 0.4 0.21 0.11 0.11 0.41 0.09 0.09 0.04 0.41

ReprPC1 0.2 4.91 11.5 0.65 4.3 5.23 4.44 0.02 3.9 3.95 3.59 5 1.15 1.45 3.85
ReprPC2 0.36 2.33 1.41 0.33 0.48 2.06 2.28 0.14 2.31 2.25 2.13 2.07 0.6 0.4 2.13
ReprPC3 1.22 1.28 0.31 0.47 0.02 1.02 1.37 0.27 1.28 1.33 1.31 1.14 0.21 0.13 1.29
ReprPC4 4.33 0.79 0.17 0.76 0.01 0.59 0.9 0.25 0.84 0.86 0.9 0.55 0.1 0.02 0.87
ReprPC5 0.68 0.74 1.05 0.33 0.64 0.55 1.07 0.28 0.63 0.96 0.88 0.98 0.54 0.22 0.99
ReprPC6 1.65 0.56 0.48 0.38 0.18 0.4 0.83 0.43 0.53 0.74 0.75 0.64 0.3 0.06 0.82
ReprPC7 0.65 1.01 1.23 0.34 1.94 0.82 1.27 0.64 0.8 1.27 1.03 1.53 0.62 0.94 1.13
ReprPC8 0.52 0.52 4.8 1.12 0 0.01 0.02 0 0.55 0.33 1.03 0.8 0.01 0.05 1.05
ReprPC9 0.41 1.07 0.81 0.6 0.22 0.84 1.14 0.74 1.14 1.12 1.17 0.87 0.39 0.23 1.17

Acet1 0.2 0.2 1.26 0.61 1.37 0.15 0.62 0.13 0.2 0.3 0.59 0.36 1.02 0.82 0.7
Acet2 0.94 0.76 0.37 0.34 0.03 0.57 0.92 0.31 0.76 0.89 0.9 0.88 0.24 0.15 0.96
Acet3 2.91 0.37 0.28 0.59 0.01 0.25 0.48 0.5 0.4 0.48 0.51 0.35 0.16 0.03 0.54
Acet4 0.44 0.71 0.49 0.23 0.41 0.58 0.71 0.41 0.69 1.04 0.73 1.06 0.6 1.53 0.79
Acet5 0.95 0.72 0.21 0.36 0.02 0.53 0.68 0.3 0.76 0.87 0.75 0.72 0.17 0.18 0.77
Acet6 0.47 1.26 0.23 0.21 0.18 1.1 0.98 0.25 1.31 1.47 1.16 1.48 0.71 1.41 1.11
Acet7 0.31 1.66 0.61 0.2 5.21 2.12 0.95 0.33 1.34 2.01 1.3 2.42 2.52 7.82 1.24
Acet8 0.62 0.48 0.51 0.52 0.1 0.34 0.57 0.38 0.46 0.66 0.58 0.59 0.28 0.45 0.62

EnhWk1 1.7 1.7 0.22 0.41 0.01 1.29 1.45 0.19 1.87 1.73 1.7 1.27 0.19 0.19 1.54
EnhWk2 0.38 1.62 1.16 0.26 4.04 1.63 1.06 1.42 1.26 2.11 1.35 2.71 1.54 4.62 1.35
EnhWk3 0.91 2.73 0.48 0.22 0.18 2.18 2.12 0.51 2.6 2.66 2.38 2.93 0.38 1.05 2.14
EnhWk4 2.44 3.49 0.2 0.26 0.02 2.77 3.04 0.16 3.58 3.03 3.1 2.46 0.11 0.15 2.72
EnhWk5 1.09 0.89 0.47 0.62 0.05 0.71 0.84 0.6 1.03 0.97 0.97 0.69 0.27 0.16 0.95
EnhWk6 0.64 0.8 0.62 0.48 0.15 0.74 0.67 1 0.91 1.06 0.87 0.87 1.14 1.9 0.92
EnhWk7 0.53 0.79 0.36 0.56 0.14 0.76 0.69 0.68 0.84 0.94 0.84 0.93 1.55 0.61 0.83
EnhWk8 1.51 2.29 0.34 0.61 0 1.81 2.11 0.12 2.44 2.02 2.1 1.83 0.3 0.18 1.91
EnhA1 0.19 4.39 1.91 0.42 21 7.39 1.9 1.29 2.95 3.89 2.82 5.37 6.9 12.5 2.58
EnhA2 0.36 6.3 0.78 0.2 0.85 6.17 4.46 0.31 5.57 5.24 4.78 7.39 1.86 4.55 4.23
EnhA3 0.21 5.64 0.81 0.33 7.88 8 3.21 0.35 4.53 4.55 3.9 5.6 9.25 12.3 3.44
EnhA4 0.33 3.59 0.36 0.21 1.96 4.42 2.16 0.09 3.1 3.18 2.74 3.57 5.43 7.05 2.37
EnhA5 0.79 2.94 0.28 0.3 0.17 2.69 2.07 0.14 2.82 2.7 2.56 2.74 1.78 1.8 2.21
EnhA6 0.62 2.66 0.54 0.22 0.24 2.34 2.25 0.55 2.79 2.67 2.36 2.7 0.42 1.13 2.26
EnhA7 0.42 0.81 1.16 0.33 1.76 0.75 0.98 0.87 0.68 1.03 0.8 1.19 1.92 2.47 0.87
EnhA8 0.28 1.52 1.58 0.36 4.89 1.97 1.05 1.31 1.21 1.74 1.19 2.15 2.92 8.02 1.21
EnhA9 0.18 2.11 1.62 0.37 13 3.42 0.93 2.47 1.38 2.25 1.44 2.82 5.94 13.1 1.4

EnhA10 0.43 1.85 1.4 0.41 1.62 2.09 1.29 1.24 1.7 1.92 1.56 2.18 2.81 4.74 1.47
EnhA11 0.79 0.62 0.5 0.6 0.07 0.49 0.61 1 0.67 0.77 0.71 0.58 0.52 0.39 0.72
EnhA12 0.36 1.33 0.69 0.31 2.06 1.4 0.97 0.48 1.14 1.62 1.14 2.03 0.87 5.3 1.11
EnhA13 0.84 1.05 0.31 0.41 0.06 0.84 0.91 0.28 1.1 1.17 1.03 1.04 0.2 0.8 1
EnhA14 0.4 1.29 0.77 0.35 2.15 1.37 1.03 1.04 1.16 1.6 1.15 1.64 0.75 4.67 1.16
EnhA15 1.12 1.03 0.37 0.53 0.11 0.8 0.96 0.73 1.09 1.15 1.05 0.83 0.22 0.57 1.02
EnhA16 0.71 0.81 0.97 0.8 0.44 0.7 0.92 0.78 0.85 0.89 0.95 0.8 0.34 0.73 0.98
EnhA17 0.58 5.89 0.57 0.27 0.14 5.47 4.85 0.21 5.66 4.83 4.74 5.83 0.96 2.32 4.32
EnhA18 0.5 1.87 0.81 0.76 0.09 1.53 1.73 0.21 1.75 1.63 1.62 2.15 1.43 1.77 1.53
EnhA19 0.28 3.35 1.64 0.35 2.23 3.52 2.46 0.89 2.74 2.98 2.51 4.42 3.24 8.15 2.36
EnhA20 0.38 1.74 0.28 0.3 0.07 1.55 1.54 0.13 1.91 1.71 1.62 1.48 2.5 0.42 1.56
TxEnh1 0.43 1.59 0.34 0.24 0.08 1.65 0.92 0.34 1.94 2.03 1.58 1.89 1.12 2.4 1.59
TxEnh2 0.43 0.72 0.61 0.32 0.21 0.68 0.36 1.87 0.75 1.04 0.74 1.11 1.42 3.1 0.85
TxEnh3 0.27 0.44 0.83 0.53 0.72 0.37 0.55 3.18 0.43 0.61 0.63 0.71 2.14 2.59 0.72
TxEnh4 0.25 2.06 2.81 0.67 4.08 2 2.9 14.5 1.96 2.22 1.54 2.84 17.2 7.85 1.81
TxEnh5 0.49 1.25 2.04 0.57 2.35 1.21 1.91 5.89 1.33 1.6 1.15 1.82 7.23 2.82 1.37
TxEnh6 0.19 1.25 1.54 0.44 3.02 1.41 1.66 7.08 1.34 1.62 1.1 1.86 8.85 6.75 1.28
TxEnh7 0.3 1.27 0.96 0.23 3.97 1.49 0.65 1.38 1.03 1.71 1.06 2.18 2.3 5.29 1.07
TxEnh8 0.25 1.92 0.85 0.36 2.53 2.31 1.99 4.1 2.17 2.3 1.63 2.56 8.98 7.73 1.75
TxWk1 3.03 0.59 0.58 0.87 0.02 0.71 1.07 2.95 1.11 0.9 0.9 0.53 1.92 0.16 1.07
TxWk2 0.86 0.69 1.32 0.57 0.53 0.55 1.32 2.12 0.84 1.02 0.86 0.93 2.7 0.41 1.08

Tx1 0.91 0.28 0.46 0.81 0.01 0.23 0.23 0.92 0.34 0.45 0.42 0.34 0.42 0.66 0.5
Tx2 1.74 0.4 0.43 0.88 0.01 0.36 0.32 0.86 0.57 0.63 0.56 0.38 0.3 0.27 0.63
Tx3 0.56 0.42 0.53 0.4 0.24 0.38 0.33 0.94 0.47 0.73 0.53 0.65 0.48 1.1 0.59
Tx4 0.5 0.69 0.51 0.69 0.03 0.62 1 4.09 0.93 0.87 0.79 0.75 3.07 0.94 1
Tx5 1 0.37 1 0.76 0.12 0.33 0.8 9.56 0.5 0.52 0.53 0.46 3.32 0.29 0.64
Tx6 1.17 1.11 0.55 0.62 0 1.33 2.22 3.31 2.1 1.57 1.48 0.96 5.37 0.45 1.86
Tx7 0.83 1.4 0.64 0.57 0.01 1.43 2.68 7.44 2.17 1.76 1.51 1.41 7.92 1.07 1.94
Tx8 0.73 1.5 0.54 0.38 0.14 1.62 1.77 3 2.07 1.91 1.61 1.71 4.66 1.72 1.72

TxEx1 0.26 1.98 1.22 0.62 0.15 1.76 2.49 9.93 2.12 1.93 1.69 2.22 10.2 3.21 2.03
TxEx2 0.5 1.64 2.49 0.78 0.31 1.14 3.21 13.3 1.92 1.84 1.4 1.9 13.7 2.1 1.81
TxEx3 0.65 0.9 2.13 0.71 0.77 0.67 1.8 12.7 0.98 1.09 0.93 1.13 8.72 1.07 1.17
TxEx4 0.1 3.01 2.69 0.53 10.4 3.9 2.43 8.09 2.28 2.78 2.03 3.84 8.28 12.6 2.2
znf1 0.44 0.08 0.29 2.09 0.03 0.05 0.24 0.13 0.09 0.13 0.26 0.11 1.12 0.25 0.32
znf2 0.15 0.2 0.31 1.35 0.17 0.09 0.73 0.11 0.16 0.22 0.39 0.26 5.07 0.61 0.59

DNase1 0.22 2.78 2.32 2.17 10.4 4.3 10.1 0.34 2.23 2.95 2.41 3.17 3.03 7.12 2.45
BivProm1 0.14 8.74 52 8.77 31.7 11.3 4.48 0.16 2.8 4.06 4.14 12.7 1.06 13.9 3.81
BivProm2 0.16 7.25 41.1 4.76 16.1 8.61 4.81 0.04 3.45 4.2 4.22 8.94 1.25 6.89 4.14
BivProm3 0.3 4.01 5.6 1.24 6.14 4.06 3.44 0.47 2.83 3.24 3.14 5.01 1.26 3.33 3
BivProm4 0.14 8.44 7.77 0.72 6.48 9.81 5.41 0.49 6.65 5.8 5.66 9.73 1.66 8.63 5.39
PromF1 0.22 2.94 5.38 0.82 20.5 4.58 3.41 1.66 1.69 2.68 1.98 4.22 4.59 12.1 1.85
PromF2 0.15 5.02 10.8 0.92 39.6 10.5 2.57 4.13 2.6 3.48 2.75 5.25 5.45 20.9 2.52
PromF3 0.16 4.2 35.4 2.26 63.7 15.6 1.24 10.8 1.38 2.61 1.96 6.69 0.76 32.8 1.84
PromF4 0.19 8.7 55.7 9.76 72.8 31.5 2.4 13.1 2.61 4.48 4 19 0.21 37.9 3.39
PromF5 0.14 9.06 48.3 8.88 51.6 16.5 3.7 0.85 3.02 4.25 4.38 17.2 1.13 21.4 3.88
PromF6 0.14 2.68 9.81 0.52 19.8 4.8 0.91 7.92 1.53 2 1.57 2.92 0.56 16.2 1.67
PromF7 0.17 1.47 3.75 0.41 3.19 1.54 0.72 6.51 1.27 1.51 1.16 1.89 1.35 5.38 1.34

TSS1 0.13 12.1 41.2 17.4 61.4 25.7 3.01 6 3.43 5.3 6.09 23.5 0.83 30.3 4.8
TSS2 0.12 9.59 23.1 18.7 39.7 16 4.24 1.49 2.48 3.71 5.27 13.6 1.98 16 4.04

100 0.99 0.99 0.99 0.99 0.99 0.99 1.00 1.00 0.99 1.71 1.01 1.01 0.99 0.99
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GapArtf1 4.19 0.32 0.13 1.57 0.11 0.12 0.48 0.18 0.12 0.13 0.57 0.08 0.48 0.03 0.4
GapArtf2 0.05 0.13 0.12 0.21 1.91 0.46 4.19 0.03 0.05 0.09 0.29 0.25 0.51 1.02 0.14
GapArtf3 0.01 0.39 0.34 0.42 9.02 2.83 5.02 0.03 0.09 0.19 0.51 0.72 1.04 2.53 0.23

Quies1 10.8 0.68 0.32 0.78 0.03 0.58 1 0.01 0.88 0.58 0.75 0.29 0.02 0.1 0.97
Quies2 3.38 0.59 0.36 0.54 0.04 0.49 0.82 0.01 0.68 0.54 0.6 0.41 0.08 0.12 0.75
Quies3 13.4 0.77 0.63 1.08 0.09 0.58 0.81 0.72 0.85 0.61 0.88 0.3 0.19 0.26 0.94
Quies4 4.79 0.5 0.33 1.8 0.02 0.1 0.3 0.2 0.18 0.13 0.55 0.06 0.06 0.04 0.35
Quies5 1.86 0.73 2.53 1.44 0.01 0.04 0.07 0.04 0.9 0.48 1.37 0.38 0.02 0.2 1.1

HET1 0.78 0.38 0.5 0.7 0.15 0.23 0.52 0.01 0.32 0.31 0.47 0.36 0.35 0.11 0.49
HET2 0.76 0.51 0.74 0.48 0.66 0.49 0.86 0.01 0.6 0.64 0.61 0.68 0.28 0.15 0.75
HET3 1.5 0.67 0.42 1.91 0.04 0.08 0.21 0.29 0.15 0.12 0.61 0.07 0.13 0.09 0.32
HET4 0.62 0.54 0.28 1.41 0.08 0.06 2.25 0.2 0.09 0.1 0.55 0.06 0.24 0.14 0.28
HET5 0.27 0.53 0.5 1.21 0.45 0.13 0.61 0.24 0.13 0.22 0.61 0.29 0.87 0.37 0.42
HET6 0.63 0.31 0.29 1.13 0.16 0.06 0.39 0.17 0.05 0.13 0.49 0.09 0.21 0.05 0.29
HET7 1.11 0.34 0.43 1.38 0.08 0.07 0.24 0.3 0.1 0.13 0.4 0.11 0.22 0.06 0.27
HET8 0.48 0.53 0.59 1 0.68 0.2 0.42 0.27 0.28 0.27 0.51 0.56 0.63 0.33 0.54
HET9 1.08 0.44 0.27 1.21 0.04 0.14 0.73 0.27 0.18 0.17 0.62 0.1 0.09 0.05 0.44

ReprPC1 0.2 2.55 5.34 1.13 7.87 3.79 2.76 0.34 2.37 3.33 2.15 3.69 5.48 1.91 1.96
ReprPC2 0.36 1.68 1.69 0.68 1.29 1.69 1.83 0.61 1.74 2.05 1.57 1.69 0.92 0.81 1.47
ReprPC3 1.22 1.17 0.92 0.71 0.22 0.97 1.26 0.55 1.17 1.15 1.16 0.97 0.32 0.36 1.16
ReprPC4 4.33 0.93 0.66 0.9 0.07 0.69 1.01 0.43 0.92 0.76 0.97 0.46 0.1 0.18 0.98
ReprPC5 0.68 0.7 1.31 0.64 1.98 0.71 0.96 0.42 0.75 0.88 0.73 1.27 0.7 0.46 0.9
ReprPC6 1.65 0.6 0.91 0.63 0.59 0.5 0.81 0.5 0.66 0.65 0.65 0.75 0.3 0.27 0.81
ReprPC7 0.65 0.86 1.5 0.71 3.99 1.12 1.06 0.68 0.92 1.26 0.83 1.85 1.01 1.08 1
ReprPC8 0.52 0.82 3.68 1.15 0.01 0.01 0.02 0.01 1.03 0.68 1.36 0.93 0.01 0.31 1.17
ReprPC9 0.41 1.07 1.14 0.8 0.44 0.89 1.12 0.9 1.13 1.09 1.09 0.85 0.55 0.48 1.08

Acet1 0.2 0.36 0.99 0.74 3.65 0.32 0.52 0.26 0.25 0.38 0.75 0.85 1.45 0.9 0.59
Acet2 0.94 0.73 0.85 0.54 0.36 0.59 0.89 0.39 0.82 0.75 0.74 1.11 0.57 0.42 0.88
Acet3 2.91 0.55 0.71 0.75 0.09 0.35 0.6 0.61 0.58 0.43 0.56 0.41 0.2 0.2 0.68
Acet4 0.44 0.75 1.03 0.5 1.56 0.74 0.78 0.53 0.91 0.92 0.69 1.95 1.03 1.51 0.87
Acet5 0.95 0.78 0.68 0.57 0.27 0.65 0.83 0.41 0.95 0.76 0.76 0.84 0.33 0.47 0.93
Acet6 0.47 1.23 0.79 0.49 1.44 1.26 1.19 0.38 1.46 1.41 1.1 1.93 0.98 1.49 1.19
Acet7 0.31 1.48 1.25 0.59 7.51 2.77 1.16 0.54 1.53 2.09 1.16 4.08 3.1 4.93 1.19
Acet8 0.62 0.58 0.92 0.7 0.53 0.45 0.65 0.49 0.64 0.59 0.56 0.91 0.51 0.53 0.69

EnhWk1 1.7 1.6 0.68 0.69 0.22 1.5 1.64 0.33 1.81 1.66 1.57 1.11 0.35 0.64 1.51
EnhWk2 0.38 1.42 1.68 0.75 5.21 2.11 1.11 1.34 1.45 2.15 1.14 3.35 2.12 3.63 1.2
EnhWk3 0.91 2.04 1.03 0.54 0.7 2.02 1.89 0.57 2.1 2.42 1.81 2.31 0.76 1.44 1.6
EnhWk4 2.44 2.46 0.71 0.55 0.14 2.44 2.57 0.25 2.6 2.6 2.29 1.66 0.21 0.69 1.97
EnhWk5 1.09 0.97 0.85 0.82 0.23 0.8 0.95 0.72 1.07 0.91 1 0.65 0.44 0.5 1.03
EnhWk6 0.64 0.99 1.14 0.77 1.45 0.89 0.77 1.16 1.09 1.09 0.95 1.23 1.4 1.99 1.02
EnhWk7 0.53 1.01 0.92 0.81 2.82 0.96 0.86 0.87 1.02 0.96 0.96 1.51 2.57 1.23 1
EnhWk8 1.51 1.74 0.76 0.72 0.17 1.61 1.85 0.22 1.89 1.75 1.68 1.32 0.81 0.55 1.53
EnhA1 0.19 2.94 2.32 1.09 13.8 7.27 1.88 1.53 2.48 4.09 2.13 6.79 6.4 8.17 1.83
EnhA2 0.36 3.88 1.42 0.68 3.52 4.41 3.38 0.47 3.52 4.88 3.26 5.13 3.11 3.74 2.54
EnhA3 0.21 3.74 1.66 0.8 12 6.45 2.58 0.63 3.25 4.88 2.95 5.34 6.33 7.79 2.34
EnhA4 0.33 2.73 1 0.62 8.45 3.96 2.19 0.27 2.6 3.48 2.29 3.57 4.43 4.57 1.92
EnhA5 0.79 2.39 0.87 0.68 2.52 2.54 2.12 0.34 2.37 2.77 2.16 2.36 2.47 1.91 1.85
EnhA6 0.62 1.95 1.15 0.56 0.83 1.97 1.77 0.68 2.11 2.35 1.75 2.03 0.67 1.62 1.62
EnhA7 0.42 0.8 1.49 0.64 4.15 1.01 0.9 0.96 0.82 1.02 0.73 2.28 2.53 2.11 0.89
EnhA8 0.28 1.38 1.83 0.73 8.16 2.51 1.15 1.37 1.37 1.99 1.11 3.84 3.31 5.3 1.14
EnhA9 0.18 1.8 2.12 0.86 11.6 4.47 1.04 2.34 1.6 2.57 1.28 5.55 4.78 8.59 1.28

EnhA10 0.43 1.7 1.7 0.76 5.19 2.2 1.35 1.36 1.64 2.11 1.44 2.97 3.63 3.68 1.36
EnhA11 0.79 0.84 1.02 0.85 0.59 0.65 0.78 1.13 0.85 0.78 0.84 0.77 0.88 0.68 0.9
EnhA12 0.36 1.29 1.19 0.67 5.56 1.79 1.14 0.63 1.29 1.69 1.07 3.19 2.33 3.33 1.1
EnhA13 0.84 1.12 0.79 0.67 0.97 1.02 1.1 0.47 1.26 1.13 1.07 1.25 0.56 0.88 1.14
EnhA14 0.4 1.23 1.34 0.68 3.79 1.6 1.12 1.19 1.29 1.63 1.06 2.17 1.52 3.35 1.1
EnhA15 1.12 1.08 0.88 0.77 0.48 0.92 1.06 0.87 1.19 1.09 1.05 0.76 0.37 0.86 1.09
EnhA16 0.71 1.01 1.22 0.94 1.63 0.89 0.97 0.9 0.99 0.95 1.03 1.21 0.7 1.04 1.05
EnhA17 0.58 3.53 1.19 0.62 1.5 3.67 3.32 0.38 3.36 4.09 3.12 3.66 2.83 2.57 2.51
EnhA18 0.5 1.35 1.1 0.85 0.84 1.18 1.36 0.35 1.29 1.39 1.23 1.85 3.61 1.39 1.11
EnhA19 0.28 2.24 1.85 0.81 5.47 2.84 1.94 0.94 2.02 2.85 1.82 4.23 5.68 5.19 1.59
EnhA20 0.38 1.56 0.77 0.63 0.92 1.58 1.61 0.29 1.82 1.7 1.51 1.49 3.7 1.02 1.51
TxEnh1 0.43 1.75 1.16 0.69 1.29 1.82 1.01 0.67 1.99 2.18 1.58 2.12 1.53 3.58 1.58
TxEnh2 0.43 1.16 1.4 0.78 1.76 1.08 0.48 1.85 1.19 1.34 1.06 2.66 2.19 4.36 1.22
TxEnh3 0.27 0.65 1.56 0.84 1.6 0.51 0.43 2.78 0.54 0.67 0.68 2.02 2.2 3.61 0.78
TxEnh4 0.25 1.48 2.85 0.83 5.35 2.26 1.83 8.07 1.54 2.38 1.14 3.44 7.4 5.95 1.25
TxEnh5 0.49 1.02 2.18 0.79 3.88 1.45 1.27 4.1 1.18 1.61 0.9 2.28 3.92 3.07 1.05
TxEnh6 0.19 1.18 2.08 0.75 4.8 1.77 1.21 4.8 1.3 1.8 0.95 3.02 4.72 5.27 1.1
TxEnh7 0.3 1.24 1.71 0.7 5.58 1.93 0.65 1.37 1.24 1.76 0.96 4.04 3.02 5.67 1.07
TxEnh8 0.25 1.68 1.76 0.71 4.96 2.45 1.53 3.87 1.82 2.54 1.34 3.36 4.56 5.94 1.39
TxWk1 3.03 0.91 1.19 1.08 0.13 0.74 0.87 3.29 1.06 0.91 1.02 0.49 1.25 0.94 1.09
TxWk2 0.86 0.7 1.64 0.75 1.3 0.69 0.87 1.99 0.87 0.96 0.72 1.14 1.72 1.12 0.89

Tx1 0.91 0.81 1.17 1.12 0.23 0.47 0.28 1.38 0.67 0.56 0.92 0.7 0.7 1.81 1.01
Tx2 1.74 0.81 1.02 1.09 0.14 0.57 0.38 1.32 0.84 0.66 0.9 0.47 0.39 1.09 0.96
Tx3 0.56 0.6 1.23 0.7 0.89 0.48 0.32 1.07 0.68 0.64 0.57 1.38 0.88 1.93 0.73
Tx4 0.5 0.96 1.33 0.99 0.29 0.7 0.75 4.16 0.97 0.97 0.98 0.9 2.21 2.23 1.14
Tx5 1 0.55 1.59 0.96 0.38 0.37 0.57 6.86 0.5 0.52 0.59 0.51 2.22 0.88 0.61
Tx6 1.17 1.42 1.42 1 0.17 1.3 1.66 4.61 1.81 1.67 1.49 0.79 2.65 2 1.71
Tx7 0.83 1.42 1.68 0.84 0.33 1.31 1.83 6.97 1.77 1.77 1.34 1.06 3.94 2.68 1.61
Tx8 0.73 1.51 1.43 0.75 1.11 1.52 1.41 3.25 1.74 1.94 1.38 1.67 2.7 2.81 1.45

TxEx1 0.26 1.33 1.87 0.86 0.98 1.21 1.45 6.9 1.37 1.68 1.21 2.02 5.95 4.35 1.36
TxEx2 0.5 1.24 2.87 0.76 1.26 1.22 1.96 8.42 1.44 1.81 1.04 1.83 6.57 3.32 1.22
TxEx3 0.65 0.81 2.29 0.85 1.76 0.81 1.13 7.64 0.86 1.11 0.76 1.27 4.54 1.9 0.86
TxEx4 0.1 2 2.67 0.96 7.73 3.9 1.68 5.77 1.78 2.93 1.47 6.15 7.51 9.25 1.48
znf1 0.44 0.67 0.71 1.71 0.22 0.12 0.24 1.23 0.18 0.21 0.76 0.26 1.17 0.69 0.45
znf2 0.15 0.62 0.83 1.33 0.55 0.23 0.69 1.18 0.26 0.4 0.75 0.5 3.38 1.19 0.62

DNase1 0.22 2.16 1.99 1.43 11.7 4.68 3.31 0.65 1.98 2.95 1.9 2.66 4.25 5.5 1.68
BivProm1 0.14 4.9 13.4 5.46 16.6 9.6 3.24 0.78 2.69 5.36 2.88 10.5 17.3 7.45 2.33
BivProm2 0.16 3.88 11.9 3.72 14.8 7.12 3.29 0.48 2.67 4.69 2.72 7.79 15 4.87 2.28
BivProm3 0.3 2.5 3.32 1.32 7.32 3.57 2.43 0.87 2.12 3.3 2.13 4.16 5.24 2.77 1.83
BivProm4 0.14 4.51 4.58 1.42 7.8 6.33 3.71 0.84 3.88 5.76 3.61 7.17 7 5.87 2.89
PromF1 0.22 2.13 3.47 1.26 12.9 5.55 1.98 1.94 1.67 3.01 1.59 5.37 8.38 6.76 1.44
PromF2 0.15 3.16 5.86 1.54 15.9 9.78 1.96 4.16 2.22 4.1 2.07 7.79 9.74 10.3 1.77
PromF3 0.16 2.96 11.6 2.51 18.5 13.5 1.24 8.02 1.75 3.88 1.59 9.18 6.83 13.5 1.49
PromF4 0.19 4.87 13.8 5.63 19.4 15.9 2.15 9.21 2.77 6.11 2.91 12.5 1.89 14.4 2.27
PromF5 0.14 5.13 12.8 5.58 17.6 12.4 2.77 1.95 2.85 5.86 3.1 11.7 15.5 9.86 2.45
PromF6 0.14 2.28 5.91 1.06 10.6 6.12 0.93 6.59 1.78 3.32 1.42 5.69 5.97 9.39 1.45
PromF7 0.17 1.69 3.33 0.88 3.18 2.22 0.82 5.37 1.63 2.44 1.28 4.11 4.18 5.01 1.41

TSS1 0.13 6.36 10.1 7.68 18.1 13.3 2.84 5.74 3.21 7.19 4.26 12.7 6.44 12 2.98
TSS2 0.12 5.67 6.24 7.48 14.9 9.56 3.11 2.07 2.44 6.21 3.94 9.83 11.8 7.89 2.64
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GapArtf1 4.19 0.53 0.14 1.21 0.14 0.14 0.48 0.3 0.17 0.17 1.26 0.1 0.24 0.12 0.45
GapArtf2 0.05 0.21 0.09 0.22 2.17 0.41 3.12 0.17 0.06 0.18 0.3 0.31 0.26 0.68 0.15
GapArtf3 0.01 0.91 0.23 0.35 6.86 2.23 3.72 0.13 0.08 0.37 0.43 0.75 0.5 1.47 0.25

Quies1 10.8 0.7 0.46 0.82 0.09 0.61 1.29 0.02 0.95 0.57 0.78 0.25 0.01 0.16 1.03
Quies2 3.38 0.59 0.48 0.61 0.14 0.48 1.06 0.02 0.76 0.51 0.59 0.44 0.04 0.16 0.8
Quies3 13.4 0.87 0.76 1.06 0.18 0.69 0.93 0.8 0.92 0.68 0.96 0.3 0.23 0.45 0.99
Quies4 4.79 0.78 0.42 1.37 0.06 0.17 0.4 0.28 0.25 0.16 1.34 0.07 0.06 0.11 0.44
Quies5 1.86 0.86 2.01 1.24 0.01 0.04 0.09 0.04 0.98 0.59 1.56 0.4 0.01 0.24 1.13

HET1 0.78 0.48 0.56 0.71 0.32 0.24 0.66 0.02 0.39 0.31 0.61 0.5 0.17 0.15 0.52
HET2 0.76 0.47 0.75 0.64 1.07 0.48 1.07 0.02 0.66 0.65 0.48 0.86 0.15 0.23 0.81
HET3 1.5 1.01 0.55 1.45 0.14 0.19 0.3 0.42 0.23 0.17 1.5 0.11 0.16 0.21 0.44
HET4 0.62 0.82 0.39 1.08 0.4 0.16 1.77 0.39 0.15 0.15 1.25 0.1 0.2 0.23 0.36
HET5 0.27 0.8 0.56 1.05 1.02 0.23 0.54 0.58 0.21 0.3 1.08 0.47 0.63 0.46 0.48
HET6 0.63 0.53 0.31 0.94 0.28 0.1 0.49 0.23 0.08 0.17 0.95 0.16 0.13 0.09 0.3
HET7 1.11 0.55 0.48 1.14 0.14 0.11 0.29 0.41 0.15 0.15 0.92 0.18 0.18 0.16 0.31
HET8 0.48 0.74 0.69 0.98 0.94 0.33 0.57 0.41 0.42 0.38 0.82 0.87 0.37 0.39 0.65
HET9 1.08 0.67 0.33 0.98 0.13 0.18 0.73 0.31 0.25 0.22 1.17 0.13 0.07 0.08 0.5

ReprPC1 0.2 1.94 3.64 1.33 5.65 3.58 2.31 0.64 1.92 2.91 1.33 3.29 2.58 1.5 1.58
ReprPC2 0.36 1.43 1.63 0.89 1.46 1.66 1.69 0.84 1.54 1.96 1.13 1.67 0.47 0.81 1.34
ReprPC3 1.22 1.12 1.07 0.84 0.5 0.99 1.35 0.7 1.18 1.14 1 1.07 0.19 0.43 1.16
ReprPC4 4.33 0.98 0.82 0.93 0.19 0.76 1.16 0.54 0.98 0.8 0.99 0.49 0.06 0.27 1.03
ReprPC5 0.68 0.7 1.28 0.84 2.15 0.82 1.13 0.51 0.87 0.94 0.58 1.58 0.36 0.51 0.94
ReprPC6 1.65 0.65 0.99 0.8 0.82 0.57 0.98 0.57 0.79 0.71 0.59 0.99 0.17 0.38 0.86
ReprPC7 0.65 0.78 1.41 0.95 3.72 1.28 1.06 0.73 0.99 1.31 0.58 2.13 0.54 1.08 0.99
ReprPC8 0.52 0.94 2.76 1.13 0.02 0.01 0.03 0.03 1.14 0.84 1.39 1.16 0.01 0.36 1.18
ReprPC9 0.41 1.04 1.16 0.89 0.57 0.96 1.18 0.93 1.12 1.16 0.96 0.92 0.32 0.57 1.07

Acet1 0.2 0.5 0.88 0.77 3.15 0.48 0.54 0.4 0.33 0.61 0.76 1.19 0.88 0.9 0.67
Acet2 0.94 0.75 0.96 0.69 0.68 0.65 1.04 0.46 0.93 0.78 0.66 1.4 0.31 0.51 0.89
Acet3 2.91 0.65 0.83 0.81 0.21 0.44 0.77 0.66 0.7 0.49 0.66 0.56 0.14 0.32 0.75
Acet4 0.44 0.76 1.12 0.71 1.91 0.93 0.9 0.62 1.03 1.02 0.57 2.4 0.75 1.33 0.91
Acet5 0.95 0.81 0.84 0.71 0.51 0.75 0.99 0.49 1.05 0.81 0.69 1.07 0.27 0.6 0.96
Acet6 0.47 1.13 0.96 0.69 2.19 1.47 1.23 0.53 1.44 1.42 0.86 2.35 0.98 1.36 1.18
Acet7 0.31 1.3 1.31 0.87 6.43 3 1.13 0.7 1.49 2.1 0.83 4.19 2.72 3.41 1.15
Acet8 0.62 0.65 0.98 0.82 0.76 0.54 0.8 0.55 0.76 0.65 0.59 1.2 0.34 0.55 0.74

EnhWk1 1.7 1.38 0.85 0.85 0.6 1.49 1.64 0.45 1.66 1.57 1.21 1.07 0.27 0.77 1.43
EnhWk2 0.38 1.21 1.62 1.03 4.41 2.22 1 1.33 1.43 2.11 0.77 3.35 1.61 2.87 1.14
EnhWk3 0.91 1.59 1.13 0.79 1.23 1.83 1.65 0.64 1.81 2.1 1.22 2.19 0.56 1.35 1.43
EnhWk4 2.44 1.84 0.88 0.78 0.53 2.1 2.18 0.31 2.12 2.17 1.52 1.34 0.16 0.83 1.71
EnhWk5 1.09 0.97 0.93 0.9 0.46 0.86 1.01 0.78 1.08 0.95 0.92 0.7 0.4 0.69 1.04
EnhWk6 0.64 1.03 1.22 0.89 1.71 1.1 0.78 1.31 1.14 1.23 0.86 1.51 1.46 1.91 1.05
EnhWk7 0.53 1.04 1.04 0.9 2.96 1.24 0.94 1.02 1.07 1.07 0.92 1.84 2.09 1.32 1.03
EnhWk8 1.51 1.42 0.89 0.84 0.52 1.47 1.68 0.3 1.63 1.52 1.32 1.19 0.45 0.66 1.39
EnhA1 0.19 2.24 2.11 1.37 8.95 5.85 1.45 1.59 2.09 3.55 1.35 5.5 5.53 5.56 1.56
EnhA2 0.36 2.71 1.46 1.03 4.25 3.7 2.53 0.63 2.66 3.78 2 4.22 2.16 2.84 2.04
EnhA3 0.21 2.77 1.68 1.15 8.57 5.5 1.89 0.94 2.55 4.06 1.89 4.84 5.91 5.27 1.95
EnhA4 0.33 2.14 1.17 0.91 7.47 3.95 1.86 0.5 2.18 3.04 1.55 3.64 4.18 3.24 1.7
EnhA5 0.79 1.9 1.03 0.91 3.47 2.48 1.87 0.53 2.02 2.43 1.52 2.32 1.85 1.67 1.66
EnhA6 0.62 1.54 1.26 0.81 1.25 1.82 1.43 0.77 1.82 2.07 1.18 1.92 0.59 1.62 1.44
EnhA7 0.42 0.81 1.43 0.83 3.64 1.28 0.94 1.04 0.94 1.21 0.61 2.58 1.76 1.83 0.92
EnhA8 0.28 1.27 1.71 0.93 5.88 2.82 1.04 1.53 1.35 2.17 0.84 3.79 2.86 3.9 1.11
EnhA9 0.18 1.59 2 1.11 7.83 4.28 0.87 2.23 1.55 2.68 0.89 4.99 4.4 6 1.21

EnhA10 0.43 1.51 1.62 0.96 4.76 2.42 1.22 1.49 1.54 2.13 1.09 3.18 2.92 2.82 1.29
EnhA11 0.79 0.91 1.09 0.93 0.92 0.78 0.9 1.2 0.93 0.9 0.84 0.96 0.7 0.8 0.95
EnhA12 0.36 1.19 1.25 0.89 4.91 2.12 1.15 0.78 1.3 1.74 0.85 3.43 1.38 2.42 1.08
EnhA13 0.84 1.08 0.92 0.81 1.45 1.16 1.21 0.61 1.28 1.18 0.94 1.5 0.37 0.83 1.14
EnhA14 0.4 1.14 1.38 0.88 3.57 1.78 1.07 1.29 1.3 1.72 0.85 2.38 1.05 2.5 1.08
EnhA15 1.12 1.05 1 0.87 0.84 1 1.1 0.97 1.19 1.12 0.94 0.83 0.31 0.9 1.09
EnhA16 0.71 1.06 1.22 0.97 2.33 1.09 1 1.01 1.04 1.08 1.01 1.48 0.42 1.04 1.07
EnhA17 0.58 2.5 1.3 0.91 2.51 3.03 2.43 0.53 2.54 3.18 1.98 3.03 1.71 2.2 2.01
EnhA18 0.5 1.15 1.1 0.92 1.29 1.12 1.28 0.44 1.16 1.23 1.09 1.95 2.05 1.23 1.02
EnhA19 0.28 1.73 1.71 1.06 4.89 2.71 1.56 1.03 1.72 2.47 1.25 3.89 3.88 3.8 1.38
EnhA20 0.38 1.37 0.92 0.81 1.95 1.71 1.56 0.45 1.67 1.63 1.15 1.64 3.15 1.03 1.44
TxEnh1 0.43 1.59 1.34 0.92 2.25 2.04 0.77 0.99 1.85 2.21 1.18 2.39 1.89 3.24 1.5
TxEnh2 0.43 1.26 1.5 0.95 2.58 1.44 0.4 1.95 1.33 1.63 0.93 3.13 2.13 4.12 1.24
TxEnh3 0.27 0.78 1.56 0.95 1.88 0.69 0.32 2.66 0.68 0.9 0.68 2.43 3.4 3.71 0.83
TxEnh4 0.25 1.27 2.43 1.01 4.61 2.32 1.31 5.85 1.39 2.4 0.78 3.42 6.02 4.88 1.14
TxEnh5 0.49 0.95 1.94 0.97 3.35 1.59 0.93 3.36 1.16 1.68 0.66 2.49 3.99 2.9 1.01
TxEnh6 0.19 1.14 1.94 0.95 4.09 2.02 0.9 3.94 1.28 1.96 0.72 3.15 4.68 4.26 1.07
TxEnh7 0.3 1.13 1.71 0.97 4.93 2.19 0.5 1.45 1.3 1.87 0.7 4.04 2.87 4.64 1.06
TxEnh8 0.25 1.49 1.78 0.95 4.87 2.66 1.1 3.6 1.65 2.5 0.95 3.57 5.22 4.62 1.3
TxWk1 3.03 1.02 1.27 1.1 0.29 0.87 0.66 3.12 1.06 1 1.01 0.52 2.66 1.48 1.09
TxWk2 0.86 0.75 1.55 0.89 1.42 0.84 0.67 1.9 0.95 1.07 0.63 1.41 1.74 1.4 0.9

Tx1 0.91 1.04 1.3 1.12 0.64 0.71 0.25 1.71 0.88 0.82 1.03 1.03 2.18 2.57 1.09
Tx2 1.74 0.96 1.14 1.09 0.35 0.74 0.32 1.49 0.95 0.82 0.97 0.6 1.35 1.68 1.01
Tx3 0.56 0.7 1.31 0.87 1.19 0.64 0.25 1.16 0.83 0.77 0.57 1.8 1.51 2.25 0.8
Tx4 0.5 1.1 1.44 1.05 0.67 0.9 0.55 3.97 1.05 1.15 0.98 1.16 5.18 2.83 1.14
Tx5 1 0.67 1.54 1 0.48 0.46 0.43 5.24 0.55 0.6 0.68 0.65 4.82 1.71 0.68
Tx6 1.17 1.47 1.56 1.11 0.47 1.51 1.19 4.55 1.7 1.8 1.23 0.77 5.31 2.48 1.59
Tx7 0.83 1.43 1.77 0.98 0.71 1.51 1.28 5.94 1.66 1.87 1.06 1.14 6.66 3.07 1.49
Tx8 0.73 1.4 1.54 0.94 1.66 1.67 1.02 3.19 1.61 1.93 1.05 1.84 4.05 2.82 1.36

TxEx1 0.26 1.23 1.8 0.98 1.48 1.25 0.99 5.76 1.26 1.66 0.93 2.16 6.09 4.42 1.23
TxEx2 0.5 1.17 2.48 0.9 1.53 1.37 1.37 6.57 1.32 1.82 0.77 1.96 6.91 3.61 1.13
TxEx3 0.65 0.83 2.01 0.96 1.76 0.93 0.82 5.65 0.85 1.18 0.66 1.46 5.79 2.49 0.86
TxEx4 0.1 1.68 2.29 1.13 6.74 3.53 1.21 4.83 1.59 2.89 0.98 5.19 4.58 6.58 1.31
znf1 0.44 1.01 0.85 1.39 0.49 0.27 0.2 1.97 0.28 0.31 1.39 0.41 2.89 1.18 0.56
znf2 0.15 0.92 0.97 1.2 0.89 0.36 0.55 2.97 0.36 0.57 1.09 0.7 5.32 1.5 0.72

DNase1 0.22 1.73 1.72 1.31 9.02 4.49 2.09 0.98 1.71 2.83 1.29 2.58 2.22 4.04 1.45
BivProm1 0.14 4.33 7.17 3.91 9.27 6.97 2.38 1.34 2.24 4.71 1.76 6.88 8.09 5.05 1.87
BivProm2 0.16 3.1 6.63 2.98 8.6 5.88 2.53 0.89 2.16 4.05 1.64 5.69 7.01 3.38 1.79
BivProm3 0.3 1.89 2.54 1.41 5.4 3.28 1.92 0.97 1.78 2.88 1.34 3.68 2.58 2.17 1.53
BivProm4 0.14 3.22 3.37 1.61 6.59 5.09 2.53 1.17 2.82 4.62 2.18 5.37 3.6 4.07 2.23
PromF1 0.22 1.75 2.66 1.39 8.17 4.79 1.52 1.95 1.54 2.98 1.07 4.73 4.77 4.55 1.3
PromF2 0.15 2.6 4.06 1.66 9.24 6.81 1.48 3.72 1.91 3.85 1.34 5.89 6.07 6.55 1.53
PromF3 0.16 2.97 6.67 2.29 9.85 8.13 1.03 6.18 1.67 4.32 1.05 6.33 3.35 8.35 1.35
PromF4 0.19 4.42 7.32 3.99 9.74 8.93 1.63 6.73 2.29 5.69 1.76 7.52 0.89 8.75 1.82
PromF5 0.14 4.39 6.9 4 9.53 7.9 1.99 2.35 2.34 5.15 1.89 7.31 7.3 6.45 1.96
PromF6 0.14 2.21 4.13 1.25 8.46 4.98 0.74 5.64 1.7 3.74 1.01 5.21 2.91 6.32 1.37
PromF7 0.17 1.71 2.73 1.07 4.24 2.48 0.66 4.61 1.62 2.84 1.01 4.42 2.32 4.08 1.37

TSS1 0.13 4.91 5.35 4.9 9.36 7.85 2.14 5.06 2.56 5.89 2.54 7.7 3.06 7.37 2.27
TSS2 0.12 4.14 3.47 4.65 8.47 6.17 2.23 2.42 2.09 5.03 2.43 6.42 5.64 4.97 2.07

100 9.92 9.93 9.91 9.91 9.93 9.93 9.92 10.0 9.93 9.93 9.96 10.7 9.91 9.93



 
Figure S37: Enrichment of all full-stack states for top 1% bases prioritized by variant prioritization scores. Extended 
version of figure Fig. 5C showing the enrichment values of all full-stack states for genomic bases prioritized in the top 1% 
prioritized bases (A) in non-coding genome, and (B) genome-wide, by various variant prioritization scores. Coloring of 
enrichments is column specific. The second column in each heatmap, to the right of the state labels, shows the percentage 
of the background region (non-coding genome in (A) and whole genome in (B)) that each full-stack state covers. The last 
line in both heatmaps gives the actual percentage of the background region that is covered by each set of prioritized variants, 
which can differ from 1% exactly because of how ties of prioritization scores among bases were handled. 



 

 
Figure S38: Enrichment of all full-stack states for top 5% bases prioritized by variant prioritization scores. 
Analogous to Fig. S37, but for top 5% prioritized bases.  
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GapArtf1 12 0.07 0.03 0.31 0.04 0.01 0.1 0.02 0.01 0.15 0.01 0.17 0.13
GapArtf2 0.1 0.18 0.27 0.21 1.6 0.5 1.28 0 0.08 0.31 0.12 0.26 0.19
GapArtf3 0 0.62 0.96 0.6 12 5.25 2.22 0 0.43 0.8 0.28 0.62 0.71

Quies1 9.9 0.19 0.05 0.23 0 0.39 0.48 0 0.48 0.54 0.15 0.05 0.36
Quies2 3.1 0.28 0.09 0.19 0 0.41 0.55 0 0.47 0.57 0.42 0.16 0.45
Quies3 12 0.27 0.2 0.41 0.03 0.4 0.49 0.6 0.51 0.59 0.16 0.24 0.47
Quies4 4.5 0.05 0.11 0.73 0 0.04 0.11 0.08 0.06 0.18 0.03 0.07 0.14
Quies5 1.7 0.19 2.57 0.63 0.01 0.03 0.04 0.04 0.4 0.72 0.2 0.02 0.47

HET1 0.7 0.39 0.32 0.39 0.01 0.21 0.51 0.01 0.37 0.55 0.41 0.48 0.63
HET2 0.7 0.82 0.72 0.77 0.07 0.49 0.99 0 0.7 0.82 0.87 1.04 0.92
HET3 1.4 0.05 0.11 0.66 0 0.04 0.07 0.06 0.05 0.11 0.04 0.08 0.09
HET4 0.6 0.09 0.06 0.47 0.01 0.02 0.31 0.06 0.03 0.14 0.03 0.23 0.19
HET5 0.2 1.01 0.81 1.31 0.18 0.07 0.55 0.02 0.28 0.47 0.37 1.83 0.78
HET6 0.6 0.32 0.33 0.56 0.08 0.02 0.33 0.13 0.07 0.4 0.09 0.87 0.51
HET7 1 0.17 0.32 0.5 0.01 0.03 0.21 0.17 0.08 0.29 0.1 0.32 0.36
HET8 0.4 0.44 0.38 0.6 0.19 0.1 0.36 0.14 0.2 0.38 0.27 0.79 0.46
HET9 1 0.16 0.1 0.48 0.01 0.06 0.3 0.23 0.09 0.36 0.07 0.35 0.34

ReprPC1 0.2 4.61 12 2.45 4.95 5.45 4.49 0.02 3.69 3.58 5.07 2.86 4.12
ReprPC2 0.3 1.4 1.39 0.7 0.56 2.11 2.02 0.16 1.93 1.9 1.72 0.85 1.79
ReprPC3 1.1 0.72 0.28 0.45 0.02 1.03 1.17 0.3 1.08 1.15 0.93 0.54 1
ReprPC4 3.9 0.44 0.15 0.38 0.01 0.6 0.75 0.27 0.69 0.79 0.4 0.34 0.64
ReprPC5 0.6 1.62 1.25 1.67 0.77 0.66 1.4 0.3 0.95 1.15 1.49 2.21 1.42
ReprPC6 1.5 1.02 0.51 1.06 0.21 0.46 1 0.47 0.72 0.87 0.9 1.46 1.01
ReprPC7 0.6 2.82 1.52 2.98 2.21 1.07 2.13 0.71 1.49 1.65 2.6 3.96 2.14
ReprPC8 0.5 0.7 4.67 0.88 0 0.01 0.02 0 0.6 1.04 0.86 0.02 0.94
ReprPC9 0.4 0.61 0.78 0.43 0.26 0.87 1.03 0.8 0.93 1.05 0.7 0.39 0.91

Acet1 0.2 1.82 1.9 2.04 1.61 0.35 1.37 0.14 0.97 1.11 1.39 2.68 1.63
Acet2 0.9 0.77 0.37 0.63 0.04 0.61 0.95 0.33 0.83 0.9 0.97 0.82 0.96
Acet3 2.6 0.35 0.26 0.36 0.01 0.27 0.46 0.54 0.39 0.49 0.37 0.39 0.48
Acet4 0.4 0.75 0.45 0.62 0.47 0.62 0.77 0.45 0.75 0.77 1.1 0.8 0.78
Acet5 0.9 0.41 0.19 0.26 0.02 0.55 0.59 0.33 0.63 0.67 0.61 0.3 0.55
Acet6 0.4 0.6 0.2 0.3 0.22 1.13 0.83 0.27 1.03 1.02 1.13 0.39 0.77
Acet7 0.3 0.96 0.57 0.5 5.82 2.2 0.85 0.37 1.1 1.19 1.8 0.65 0.95
Acet8 0.6 0.48 0.49 0.47 0.12 0.36 0.57 0.41 0.48 0.58 0.62 0.52 0.59

EnhWk1 1.5 0.57 0.19 0.22 0.01 1.31 1.1 0.21 1.36 1.41 0.81 0.19 0.96
EnhWk2 0.4 1.7 1.26 1.49 4.43 1.8 1.35 1.56 1.4 1.51 2.83 1.99 1.53
EnhWk3 0.8 1.12 0.46 0.39 0.2 2.22 1.73 0.55 2.02 2.03 2.34 0.49 1.56
EnhWk4 2.2 1.14 0.18 0.19 0.02 2.8 2.34 0.18 2.67 2.54 1.65 0.2 1.85
EnhWk5 1 0.42 0.44 0.34 0.06 0.72 0.68 0.65 0.81 0.84 0.49 0.28 0.66
EnhWk6 0.6 0.54 0.58 0.45 0.18 0.77 0.6 1.07 0.8 0.81 0.71 0.47 0.7
EnhWk7 0.5 0.46 0.34 0.37 0.27 0.79 0.59 0.73 0.68 0.75 0.73 0.35 0.6
EnhWk8 1.4 0.83 0.3 0.28 0.01 1.83 1.65 0.13 1.85 1.74 1.26 0.2 1.31
EnhA1 0.2 2.67 1.99 1.13 22.3 7.57 1.75 1.46 2.49 2.57 3.68 1.42 2.17
EnhA2 0.3 2.49 0.72 0.42 1 6.22 3.52 0.35 4.29 3.96 5.58 0.52 3.11
EnhA3 0.2 2.47 0.74 0.44 8.92 8.12 2.47 0.38 3.46 3.26 3.59 0.43 2.44
EnhA4 0.3 1.45 0.33 0.33 2.33 4.48 1.68 0.1 2.32 2.3 2.32 0.36 1.6
EnhA5 0.7 1.06 0.25 0.28 0.2 2.72 1.59 0.16 2.09 2.13 1.85 0.29 1.46
EnhA6 0.6 1.3 0.55 0.63 0.27 2.41 1.95 0.6 2.36 2.11 2.32 0.77 1.85
EnhA7 0.4 1.52 1.29 1.58 2.03 0.86 1.24 0.95 0.95 1 1.51 2.03 1.15
EnhA8 0.3 1.45 1.61 1.16 5.57 2.14 1.07 1.42 1.17 1.22 2.02 1.39 1.12
EnhA9 0.2 1.62 1.67 1.04 14.1 3.61 0.97 2.73 1.27 1.43 2.19 1.3 1.25

EnhA10 0.4 0.86 1.31 0.41 1.86 2.13 1.05 1.34 1.32 1.35 1.57 0.41 1.02
EnhA11 0.7 0.4 0.47 0.39 0.08 0.51 0.53 1.07 0.55 0.64 0.47 0.41 0.52
EnhA12 0.3 1.07 0.68 0.79 2.37 1.48 0.95 0.53 1.06 1.11 1.79 1.02 0.98
EnhA13 0.8 0.49 0.28 0.28 0.08 0.86 0.75 0.3 0.85 0.89 0.76 0.3 0.66
EnhA14 0.4 1.06 0.74 0.84 2.38 1.43 1.07 1.14 1.1 1.12 1.52 1.08 1.04
EnhA15 1 0.56 0.34 0.4 0.13 0.82 0.85 0.79 0.88 0.93 0.65 0.45 0.74
EnhA16 0.6 0.5 0.92 0.49 0.5 0.73 0.79 0.84 0.69 0.85 0.62 0.43 0.74
EnhA17 0.5 2.15 0.52 0.29 0.18 5.51 3.8 0.23 4.4 3.89 4.37 0.31 3.19
EnhA18 0.5 0.98 0.78 0.48 0.11 1.56 1.48 0.24 1.45 1.41 1.8 0.45 1.24
EnhA19 0.3 1.89 1.65 0.86 2.58 3.63 2.15 1 2.35 2.26 3.7 1.05 2.01
EnhA20 0.3 0.72 0.24 0.27 0.09 1.57 1.21 0.15 1.44 1.37 0.92 0.29 1.04
TxEnh1 0.4 0.63 0.32 0.33 0.09 1.71 0.76 0.38 1.53 1.4 1.38 0.36 1.11
TxEnh2 0.4 0.44 0.55 0.33 0.24 0.73 0.37 2.01 0.66 0.72 0.88 0.37 0.59
TxEnh3 0.2 1.22 0.92 1.25 0.83 0.54 0.94 3.43 0.93 0.96 1.31 1.59 1.21
TxEnh4 0.3 11.6 4.65 11.8 4.16 3.37 7.86 14.1 7.68 5.51 9.96 15.5 8.5
TxEnh5 0.5 7.11 3.25 7.54 2.63 1.97 4.76 5.99 4.41 3.41 5.84 10.1 5.17
TxEnh6 0.2 4.83 2.02 5 3.31 1.95 3.16 7.3 3.19 2.48 4.12 6.77 3.49
TxEnh7 0.3 1.04 1.02 0.8 4.43 1.64 0.79 1.53 1.04 1.11 2 1.08 1.06
TxEnh8 0.2 4.42 1 4.13 2.76 2.81 3.5 4.28 3.94 2.8 4.13 5.27 3.66
TxWk1 2.8 1.2 0.55 1.3 0.03 0.79 1.28 3.14 1.4 1.14 0.65 1.43 1.34
TxWk2 0.8 4.88 2.02 5.3 0.65 0.97 3.35 2.19 3.02 2.43 3.53 6.85 3.7

Tx1 0.8 0.2 0.41 0.28 0.02 0.25 0.24 1.02 0.32 0.41 0.27 0.2 0.34
Tx2 1.6 0.21 0.39 0.3 0.01 0.38 0.29 0.95 0.47 0.51 0.27 0.18 0.42
Tx3 0.5 0.3 0.5 0.26 0.29 0.41 0.34 1.02 0.44 0.51 0.62 0.32 0.49
Tx4 0.5 2.27 0.54 2.33 0.03 0.86 1.73 4.31 2.01 1.49 1.66 2.84 2
Tx5 0.9 2.16 1.11 2.34 0.15 0.5 1.56 9.87 1.51 1.22 1.53 2.93 1.77
Tx6 1.1 3.33 0.54 3.29 0 1.58 2.98 3.48 3.38 2.41 1.47 3.8 3.12
Tx7 0.8 6.12 0.67 6.1 0.01 1.93 4.77 7.43 5.32 3.57 3.82 7.43 5.09
Tx8 0.7 2.36 0.52 2.15 0.17 1.82 2.24 3.16 2.71 2.04 2.22 2.7 2.36

TxEx1 0.3 9.04 2.18 8.81 0.19 2.68 6.21 9.54 7.07 4.74 7.48 11.3 7.09
TxEx2 0.6 13.1 3.66 13.5 0.36 2.32 8.73 12.4 9.42 6.2 9.82 17.4 9.87
TxEx3 0.7 7.38 3.3 7.88 0.89 1.36 4.67 12.5 4.51 3.48 5.29 10.3 5.46
TxEx4 0.1 9.49 4.54 8.66 10.4 5.16 6.3 7.94 5.69 4.73 7.72 11.6 6.7
znf1 0.4 0.65 0.36 0.98 0.05 0.09 0.42 0.16 0.35 0.42 0.34 1.05 0.57
znf2 0.2 5.7 1.02 7.38 0.18 0.2 1.26 0.12 0.84 1.1 1.69 11 2.16

DNase1 0.2 1.76 2.26 1.89 11.5 4.42 8.48 0.38 1.88 2.18 2.61 1 1.94
BivProm1 0.1 11.7 52.9 10.5 32.5 12.1 5.48 0.19 3.08 5.23 12.7 7.8 5.61
BivProm2 0.2 9.42 42.3 7.56 17.3 9.29 5.76 0.05 3.63 5.07 9.92 7.35 5.8
BivProm3 0.3 3.38 6.04 2.64 6.88 4.29 3.38 0.53 2.57 3.09 4.82 2.85 3.04
BivProm4 0.1 5.74 7.96 2.13 7.11 9.97 4.84 0.56 5.77 5.13 8.18 2.37 4.92
PromF1 0.2 2.58 5.63 1.8 21.8 4.84 3.19 1.91 1.61 1.99 3.81 2.17 1.81
PromF2 0.1 4.09 11.1 2.05 40.5 10.7 2.52 4.58 2.34 2.66 3.94 2.31 2.37
PromF3 0.2 5.61 35.9 4.12 62.6 16.1 2.2 11.5 1.91 2.63 6.38 3.15 2.78
PromF4 0.2 11.9 56.6 11.5 68.2 30.9 3.61 13.5 3.41 5.42 16.6 2.29 5.3
PromF5 0.1 10.3 49.1 9.24 51.5 16.9 4.36 1.01 2.98 5.05 14.7 5.6 4.91
PromF6 0.1 4.01 10.2 3.02 20.2 5.37 1.97 8.23 2.21 2.25 3.49 3.67 2.63
PromF7 0.2 1.77 3.73 1.44 3.38 1.72 1.05 6.9 1.45 1.41 1.97 1.69 1.49

TSS1 0.1 10.8 41 13.6 59.6 25.3 2.67 6.49 2.58 5.88 17.5 2.76 4.28
TSS2 0.1 7.96 22.6 14.1 39.7 15.9 3.71 1.59 1.8 5 9.9 3.88 3.61
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GapArtf1 12 0.12 0.04 0.51 0.04 0.04 0.16 0.07 0.04 0.22 0.03 0.19 0.15
GapArtf2 0.1 0.15 0.14 0.23 1.79 0.42 3.13 0.04 0.06 0.35 0.25 0.46 0.15
GapArtf3 0 0.44 0.4 0.48 8.38 2.57 4 0.04 0.18 0.7 0.75 0.95 0.32

Quies1 9.9 0.62 0.33 0.71 0.03 0.57 0.95 0.01 0.84 0.7 0.28 0.03 0.93
Quies2 3.1 0.57 0.38 0.51 0.05 0.5 0.8 0.01 0.67 0.58 0.4 0.12 0.74
Quies3 12 0.72 0.65 1.02 0.11 0.59 0.8 0.77 0.83 0.83 0.3 0.24 0.92
Quies4 4.5 0.42 0.34 1.67 0.03 0.1 0.29 0.22 0.17 0.47 0.06 0.07 0.34
Quies5 1.7 0.67 2.58 1.36 0.01 0.04 0.07 0.04 0.88 1.25 0.38 0.02 1.07

HET1 0.7 0.41 0.53 0.71 0.18 0.27 0.55 0.01 0.36 0.49 0.39 0.44 0.52
HET2 0.7 0.63 0.81 0.58 0.74 0.57 0.94 0.01 0.69 0.7 0.75 0.5 0.82
HET3 1.4 0.56 0.44 1.81 0.04 0.09 0.2 0.32 0.14 0.49 0.07 0.15 0.31
HET4 0.6 0.47 0.3 1.36 0.09 0.07 2 0.23 0.09 0.46 0.06 0.28 0.28
HET5 0.2 0.73 0.65 1.39 0.53 0.23 0.71 0.3 0.26 0.65 0.43 1.22 0.52
HET6 0.6 0.37 0.31 1.15 0.21 0.09 0.41 0.19 0.09 0.49 0.14 0.4 0.33
HET7 1 0.33 0.45 1.33 0.1 0.08 0.25 0.33 0.11 0.38 0.13 0.28 0.29
HET8 0.4 0.57 0.64 1.03 0.75 0.25 0.46 0.3 0.32 0.52 0.57 0.79 0.57
HET9 1 0.42 0.28 1.18 0.05 0.14 0.69 0.29 0.19 0.57 0.11 0.16 0.45

ReprPC1 0.2 2.86 5.62 1.48 7.94 3.93 2.98 0.39 2.61 2.46 3.85 4.11 2.21
ReprPC2 0.3 1.7 1.79 0.74 1.36 1.74 1.87 0.67 1.77 1.62 1.7 0.91 1.51
ReprPC3 1.1 1.14 0.97 0.72 0.25 0.99 1.26 0.59 1.17 1.14 0.96 0.42 1.16
ReprPC4 3.9 0.88 0.69 0.86 0.09 0.71 1 0.47 0.91 0.94 0.47 0.17 0.98
ReprPC5 0.6 0.99 1.44 0.9 2.11 0.87 1.15 0.47 0.95 0.96 1.43 1.11 1.08
ReprPC6 1.5 0.76 0.99 0.77 0.67 0.61 0.92 0.54 0.77 0.78 0.85 0.6 0.91
ReprPC7 0.6 1.42 1.7 1.24 4.17 1.41 1.47 0.77 1.32 1.28 2.19 1.72 1.36
ReprPC8 0.5 0.88 3.81 1.21 0.02 0.01 0.02 0.01 1.07 1.35 0.97 0.02 1.22
ReprPC9 0.4 1.05 1.2 0.81 0.49 0.92 1.15 0.96 1.13 1.1 0.85 0.57 1.09

Acet1 0.2 0.75 1.22 1.1 3.84 0.57 0.83 0.29 0.56 1.04 1.15 1.84 0.87
Acet2 0.9 0.78 0.9 0.6 0.41 0.66 0.95 0.42 0.88 0.8 1.12 0.72 0.93
Acet3 2.6 0.54 0.75 0.73 0.12 0.38 0.61 0.65 0.59 0.56 0.42 0.27 0.69
Acet4 0.4 0.81 1.09 0.56 1.64 0.81 0.85 0.57 0.96 0.75 1.88 1.14 0.92
Acet5 0.9 0.75 0.72 0.55 0.3 0.67 0.82 0.45 0.94 0.74 0.81 0.38 0.92
Acet6 0.4 1.18 0.82 0.48 1.49 1.28 1.18 0.42 1.44 1.09 1.83 1.02 1.18
Acet7 0.3 1.47 1.31 0.61 7.61 2.79 1.19 0.59 1.54 1.19 3.83 3.04 1.21
Acet8 0.6 0.6 0.98 0.71 0.57 0.48 0.67 0.53 0.66 0.59 0.89 0.59 0.72

EnhWk1 1.5 1.5 0.71 0.64 0.24 1.5 1.6 0.36 1.76 1.51 1.08 0.38 1.47
EnhWk2 0.4 1.62 1.83 0.95 5.31 2.23 1.31 1.48 1.61 1.33 3.36 2.16 1.36
EnhWk3 0.8 1.98 1.09 0.54 0.75 2.04 1.89 0.61 2.08 1.8 2.24 0.82 1.6
EnhWk4 2.2 2.33 0.74 0.51 0.16 2.44 2.51 0.27 2.53 2.22 1.62 0.25 1.93
EnhWk5 1 0.92 0.89 0.79 0.25 0.81 0.94 0.76 1.05 0.97 0.64 0.47 1.02
EnhWk6 0.6 0.97 1.2 0.76 1.52 0.92 0.79 1.24 1.11 0.95 1.2 1.34 1.04
EnhWk7 0.5 0.96 0.96 0.78 2.94 0.99 0.87 0.94 1.02 0.94 1.44 2.39 1.01
EnhWk8 1.4 1.65 0.79 0.68 0.19 1.61 1.81 0.24 1.84 1.62 1.28 0.81 1.5
EnhA1 0.2 2.97 2.48 1.16 13.8 7.25 1.98 1.68 2.54 2.22 6.49 5.74 1.91
EnhA2 0.3 3.75 1.48 0.66 3.61 4.42 3.36 0.51 3.48 3.22 4.95 3.05 2.53
EnhA3 0.2 3.59 1.73 0.75 12.1 6.44 2.57 0.69 3.21 2.91 5.07 6.01 2.33
EnhA4 0.3 2.61 1.05 0.58 8.57 3.95 2.17 0.31 2.56 2.25 3.38 4.38 1.9
EnhA5 0.7 2.27 0.91 0.64 2.59 2.54 2.08 0.38 2.33 2.1 2.27 2.45 1.82
EnhA6 0.6 1.94 1.23 0.61 0.89 2.02 1.82 0.73 2.13 1.79 2.03 0.78 1.66
EnhA7 0.4 1.06 1.62 0.9 4.27 1.14 1.07 1.05 1 0.92 2.33 2.62 1.04
EnhA8 0.3 1.52 1.96 0.88 8.31 2.61 1.27 1.48 1.49 1.22 3.77 3.17 1.24
EnhA9 0.2 1.87 2.26 0.95 11.7 4.5 1.15 2.53 1.69 1.38 5.29 4.29 1.36

EnhA10 0.4 1.63 1.77 0.73 5.28 2.2 1.35 1.45 1.63 1.42 2.81 3.29 1.35
EnhA11 0.7 0.81 1.06 0.82 0.62 0.66 0.79 1.21 0.85 0.81 0.75 0.89 0.9
EnhA12 0.3 1.34 1.26 0.74 5.64 1.84 1.2 0.69 1.35 1.13 3.06 2.41 1.15
EnhA13 0.8 1.06 0.82 0.64 1.01 1.03 1.09 0.51 1.24 1.04 1.19 0.6 1.12
EnhA14 0.4 1.28 1.42 0.76 3.87 1.65 1.2 1.29 1.34 1.12 2.13 1.6 1.16
EnhA15 1 1.04 0.92 0.75 0.51 0.94 1.07 0.94 1.18 1.03 0.76 0.45 1.09
EnhA16 0.6 0.97 1.27 0.92 1.68 0.91 0.98 0.96 0.99 1.01 1.16 0.73 1.05
EnhA17 0.5 3.38 1.24 0.58 1.56 3.66 3.28 0.42 3.3 3.05 3.54 2.67 2.47
EnhA18 0.5 1.32 1.15 0.84 0.89 1.21 1.36 0.38 1.3 1.23 1.79 3.32 1.13
EnhA19 0.3 2.25 1.96 0.88 5.57 2.89 2.01 1.03 2.07 1.89 4.09 5.02 1.66
EnhA20 0.3 1.48 0.81 0.59 0.96 1.59 1.58 0.32 1.78 1.47 1.43 3.62 1.49
TxEnh1 0.4 1.67 1.24 0.66 1.36 1.86 1.04 0.74 1.98 1.57 2.04 1.44 1.59
TxEnh2 0.4 1.1 1.47 0.74 1.83 1.12 0.52 1.97 1.2 1.05 2.5 1.92 1.23
TxEnh3 0.2 0.84 1.72 1.01 1.74 0.67 0.61 3.01 0.73 0.87 2.09 2.04 0.95
TxEnh4 0.3 3.84 3.74 3.15 6.01 3.59 3.66 8.18 3.42 3.35 5.19 8.04 3.03
TxEnh5 0.5 2.52 2.75 2.25 4.38 2.29 2.43 4.29 2.34 2.23 3.42 5 2.13
TxEnh6 0.2 2.12 2.45 1.69 5.08 2.27 1.91 5.02 2 1.78 3.59 5.15 1.77
TxEnh7 0.3 1.31 1.84 0.77 5.69 2 0.76 1.51 1.32 1.06 3.88 2.5 1.15
TxEnh8 0.2 2.39 2.01 1.45 5.29 2.9 2.15 4.02 2.4 2.06 3.79 4.88 1.97
TxWk1 2.8 1.05 1.26 1.2 0.24 0.87 1.02 3.45 1.19 1.17 0.64 1.46 1.22
TxWk2 0.8 1.75 2.01 1.75 1.76 1.31 1.7 2.07 1.69 1.65 1.98 2.84 1.65

Tx1 0.8 0.73 1.23 1.05 0.26 0.49 0.3 1.52 0.67 0.87 0.67 0.67 1
Tx2 1.6 0.74 1.07 1.02 0.16 0.58 0.39 1.44 0.83 0.85 0.47 0.4 0.95
Tx3 0.5 0.58 1.29 0.67 0.93 0.5 0.35 1.17 0.69 0.58 1.3 0.81 0.74
Tx4 0.5 1.32 1.47 1.35 0.52 1.01 1.08 4.39 1.31 1.35 1.24 2.44 1.44
Tx5 0.9 0.97 1.75 1.33 0.59 0.65 0.9 7 0.86 0.98 0.88 2.42 0.94
Tx6 1.1 1.92 1.54 1.52 0.49 1.69 2.08 4.81 2.24 2.01 1.27 3.24 2.12
Tx7 0.8 2.51 1.89 1.95 0.97 2.12 2.7 7.07 2.67 2.45 2.05 4.87 2.46
Tx8 0.7 1.81 1.54 1.09 1.32 1.77 1.7 3.42 2.01 1.71 1.92 2.94 1.71

TxEx1 0.3 3.1 2.51 2.56 1.91 2.41 2.83 6.9 2.83 2.9 3.52 6.38 2.7
TxEx2 0.6 3.94 3.68 3.4 2.57 2.97 3.98 8.4 3.62 3.65 4.13 7.81 3.29
TxEx3 0.7 2.4 2.88 2.37 2.44 1.74 2.31 7.69 2.13 2.22 2.6 5.3 2.05
TxEx4 0.1 3.73 3.45 2.66 8.09 4.71 3.03 5.97 3.1 3.05 7.01 8.31 2.74
znf1 0.4 0.72 0.8 1.76 0.28 0.2 0.33 1.37 0.27 0.75 0.34 1.29 0.53
znf2 0.2 2.14 1.3 2.81 0.75 0.65 1.17 1.28 0.79 1.2 1.28 4.93 1.15

DNase1 0.2 2.17 2.07 1.48 11.8 4.66 3.36 0.72 2.02 1.95 2.63 4.11 1.73
BivProm1 0.1 5.92 13.5 6.41 15.9 9.44 3.92 0.86 3.45 3.83 10.8 13.3 3.1
BivProm2 0.2 4.8 12.1 4.61 14.4 7.21 3.88 0.54 3.33 3.54 8.16 10.8 2.96
BivProm3 0.3 2.79 3.55 1.65 7.39 3.68 2.63 0.95 2.32 2.39 4.27 4.26 2.05
BivProm4 0.1 4.63 4.82 1.67 7.9 6.37 3.86 0.93 4.03 3.8 7.11 4.97 3.06
PromF1 0.2 2.32 3.67 1.45 12.8 5.56 2.15 2.14 1.82 1.76 5.23 7.15 1.59
PromF2 0.1 3.31 6.12 1.74 15.7 9.7 2.15 4.47 2.38 2.25 7.53 7.44 1.93
PromF3 0.2 3.47 11.9 3.01 18.1 13.2 1.71 8.41 2.17 2.11 9.11 5.48 1.91
PromF4 0.2 5.99 14.1 6.63 18.3 15.1 2.91 9.4 3.59 4 12.7 3.05 3.12
PromF5 0.1 5.86 12.9 6.26 17 12 3.32 2.14 3.4 3.83 11.9 12.1 3.04
PromF6 0.1 2.72 6.28 1.55 10.7 6.27 1.36 6.96 2.14 1.89 5.75 4.4 1.82
PromF7 0.2 1.82 3.51 1.06 3.32 2.35 1.01 5.64 1.78 1.47 4.03 3.36 1.56

TSS1 0.1 6.81 10.1 8.06 17.3 12.9 3.03 6.09 3.47 4.71 12.8 5.57 3.32
TSS2 0.1 6.02 6.16 7.76 14.4 9.26 3.23 2.2 2.62 4.27 9.88 9.16 2.91
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GapArtf1 12 0.21 0.05 0.41 0.05 0.05 0.17 0.11 0.06 0.48 0.04 0.09 0.18
GapArtf2 0.1 0.23 0.1 0.24 2.1 0.4 2.8 0.17 0.06 0.33 0.32 0.26 0.16
GapArtf3 0 0.9 0.27 0.39 6.46 2.08 3.31 0.16 0.13 0.54 0.77 0.52 0.32

Quies1 9.9 0.7 0.49 0.82 0.1 0.63 1.33 0.03 0.97 0.79 0.26 0.02 1.05
Quies2 3.1 0.6 0.52 0.63 0.16 0.51 1.11 0.02 0.79 0.61 0.45 0.06 0.83
Quies3 12 0.88 0.81 1.08 0.2 0.73 0.97 0.86 0.95 0.98 0.32 0.25 1.02
Quies4 4.5 0.77 0.44 1.34 0.07 0.18 0.41 0.3 0.25 1.35 0.07 0.07 0.45
Quies5 1.7 0.87 2.08 1.26 0.01 0.05 0.09 0.05 1.01 1.57 0.42 0.01 1.16

HET1 0.7 0.52 0.61 0.75 0.36 0.28 0.72 0.03 0.43 0.64 0.54 0.22 0.56
HET2 0.7 0.55 0.82 0.72 1.15 0.55 1.16 0.03 0.74 0.54 0.94 0.26 0.88
HET3 1.4 1 0.6 1.46 0.15 0.2 0.31 0.45 0.24 1.51 0.12 0.16 0.46
HET4 0.6 0.82 0.42 1.1 0.44 0.17 1.77 0.44 0.16 1.26 0.11 0.22 0.38
HET5 0.2 0.94 0.67 1.19 1.13 0.32 0.65 0.7 0.3 1.14 0.58 0.79 0.56
HET6 0.6 0.59 0.34 1 0.33 0.13 0.53 0.26 0.11 0.99 0.2 0.22 0.35
HET7 1 0.57 0.51 1.15 0.16 0.13 0.31 0.45 0.17 0.95 0.2 0.22 0.34
HET8 0.4 0.8 0.75 1.04 1.02 0.39 0.63 0.46 0.47 0.87 0.93 0.46 0.7
HET9 1 0.69 0.35 1.01 0.15 0.2 0.75 0.33 0.26 1.2 0.14 0.1 0.54

ReprPC1 0.2 2.15 3.82 1.56 5.74 3.74 2.48 0.72 2.11 1.52 3.46 2.76 1.75
ReprPC2 0.3 1.5 1.74 0.97 1.56 1.75 1.77 0.91 1.62 1.19 1.75 0.55 1.41
ReprPC3 1.1 1.15 1.15 0.88 0.55 1.05 1.41 0.75 1.23 1.03 1.11 0.24 1.2
ReprPC4 3.9 0.99 0.88 0.96 0.22 0.8 1.22 0.59 1.02 1.01 0.51 0.1 1.07
ReprPC5 0.6 0.88 1.4 1.01 2.27 0.97 1.28 0.57 1.02 0.72 1.73 0.58 1.07
ReprPC6 1.5 0.76 1.07 0.9 0.91 0.66 1.09 0.62 0.89 0.68 1.09 0.32 0.95
ReprPC7 0.6 1.1 1.57 1.25 3.88 1.51 1.32 0.84 1.25 0.84 2.38 0.92 1.22
ReprPC8 0.5 1.01 2.87 1.2 0.02 0.01 0.03 0.03 1.21 1.45 1.23 0.01 1.25
ReprPC9 0.4 1.09 1.24 0.95 0.64 1.02 1.25 0.99 1.17 1.02 0.97 0.36 1.12

Acet1 0.2 0.73 1.04 0.99 3.31 0.67 0.72 0.45 0.52 0.93 1.4 1.12 0.85
Acet2 0.9 0.8 1.03 0.75 0.75 0.72 1.12 0.5 1 0.71 1.47 0.39 0.96
Acet3 2.6 0.68 0.89 0.84 0.24 0.47 0.82 0.7 0.74 0.68 0.59 0.18 0.79
Acet4 0.4 0.82 1.2 0.78 2 1.01 0.97 0.69 1.11 0.62 2.48 0.82 0.98
Acet5 0.9 0.82 0.9 0.73 0.55 0.79 1.04 0.53 1.09 0.71 1.11 0.3 1
Acet6 0.4 1.15 1.02 0.72 2.29 1.54 1.29 0.59 1.49 0.89 2.4 1.01 1.22
Acet7 0.3 1.34 1.4 0.92 6.56 3.11 1.19 0.78 1.56 0.87 4.26 2.75 1.21
Acet8 0.6 0.69 1.05 0.86 0.81 0.58 0.86 0.6 0.81 0.63 1.25 0.39 0.79

EnhWk1 1.5 1.38 0.9 0.87 0.65 1.54 1.68 0.49 1.7 1.22 1.09 0.29 1.47
EnhWk2 0.4 1.35 1.75 1.18 4.53 2.35 1.14 1.47 1.57 0.9 3.48 1.77 1.26
EnhWk3 0.8 1.61 1.21 0.83 1.31 1.9 1.71 0.7 1.87 1.25 2.24 0.6 1.48
EnhWk4 2.2 1.84 0.94 0.79 0.59 2.16 2.23 0.35 2.16 1.53 1.36 0.18 1.74
EnhWk5 1 0.98 1 0.92 0.5 0.9 1.05 0.84 1.12 0.95 0.73 0.43 1.08
EnhWk6 0.6 1.06 1.3 0.94 1.78 1.17 0.83 1.41 1.2 0.9 1.57 1.49 1.1
EnhWk7 0.5 1.07 1.12 0.94 3.06 1.32 0.99 1.09 1.13 0.94 1.9 2.11 1.08
EnhWk8 1.4 1.42 0.95 0.86 0.57 1.51 1.72 0.33 1.67 1.33 1.21 0.47 1.42
EnhA1 0.2 2.33 2.25 1.48 9 5.95 1.56 1.75 2.19 1.44 5.56 5.55 1.66
EnhA2 0.3 2.73 1.55 1.08 4.39 3.8 2.59 0.69 2.73 2.03 4.27 2.19 2.09
EnhA3 0.2 2.79 1.79 1.19 8.68 5.63 1.94 1.06 2.63 1.92 4.91 5.91 2.01
EnhA4 0.3 2.16 1.25 0.95 7.59 4.06 1.92 0.57 2.24 1.58 3.7 4.18 1.75
EnhA5 0.7 1.91 1.1 0.94 3.59 2.56 1.92 0.59 2.07 1.53 2.37 1.86 1.7
EnhA6 0.6 1.6 1.36 0.88 1.34 1.9 1.5 0.83 1.9 1.23 1.99 0.66 1.51
EnhA7 0.4 0.98 1.55 1 3.76 1.43 1.09 1.15 1.08 0.73 2.72 1.92 1.05
EnhA8 0.3 1.4 1.84 1.06 6.02 2.98 1.18 1.67 1.48 0.93 3.93 2.96 1.22
EnhA9 0.2 1.68 2.14 1.21 7.91 4.41 0.96 2.43 1.66 0.98 5.08 4.45 1.3

EnhA10 0.4 1.54 1.7 0.99 4.87 2.51 1.27 1.61 1.6 1.12 3.24 2.93 1.34
EnhA11 0.7 0.93 1.16 0.96 0.97 0.82 0.94 1.29 0.98 0.86 1 0.73 0.99
EnhA12 0.3 1.26 1.34 0.97 5.02 2.22 1.23 0.87 1.39 0.91 3.51 1.46 1.15
EnhA13 0.8 1.09 0.98 0.83 1.52 1.22 1.26 0.66 1.32 0.95 1.54 0.4 1.18
EnhA14 0.4 1.21 1.48 0.97 3.67 1.88 1.16 1.4 1.38 0.91 2.46 1.14 1.16
EnhA15 1 1.07 1.07 0.91 0.89 1.05 1.15 1.04 1.24 0.97 0.87 0.35 1.13
EnhA16 0.6 1.08 1.29 1.01 2.41 1.14 1.04 1.09 1.08 1.04 1.53 0.46 1.11
EnhA17 0.5 2.51 1.39 0.94 2.62 3.1 2.47 0.59 2.59 1.99 3.07 1.72 2.05
EnhA18 0.5 1.18 1.17 0.96 1.37 1.17 1.33 0.48 1.21 1.12 2 2.06 1.07
EnhA19 0.3 1.8 1.82 1.14 5 2.81 1.64 1.14 1.81 1.32 3.97 3.91 1.46
EnhA20 0.3 1.38 0.98 0.84 2.04 1.77 1.61 0.5 1.72 1.16 1.68 3.14 1.48
TxEnh1 0.4 1.63 1.45 0.96 2.37 2.15 0.81 1.11 1.93 1.22 2.46 1.92 1.57
TxEnh2 0.4 1.29 1.6 0.99 2.69 1.53 0.44 2.12 1.4 0.97 3.21 2.17 1.31
TxEnh3 0.2 0.92 1.71 1.09 2.02 0.82 0.43 2.89 0.82 0.81 2.58 3.51 0.96
TxEnh4 0.3 2.51 2.97 2.18 5.11 3.12 2.28 5.99 2.38 1.93 4.2 6.47 2.09
TxEnh5 0.5 1.76 2.31 1.72 3.74 2.14 1.58 3.54 1.8 1.37 3.08 4.5 1.61
TxEnh6 0.2 1.66 2.2 1.45 4.32 2.37 1.3 4.13 1.69 1.17 3.5 4.95 1.46
TxEnh7 0.3 1.21 1.85 1.06 5.07 2.31 0.58 1.6 1.39 0.78 4.14 2.94 1.15
TxEnh8 0.2 1.9 2 1.36 5.12 2.97 1.45 3.76 2 1.35 3.86 5.4 1.63
TxWk1 2.8 1.13 1.36 1.21 0.39 0.99 0.76 3.26 1.17 1.12 0.63 2.73 1.2
TxWk2 0.8 1.33 1.81 1.42 1.79 1.26 1.13 2.01 1.41 1.13 1.88 2.26 1.33

Tx1 0.8 1.06 1.39 1.15 0.69 0.76 0.28 1.89 0.92 1.06 1.07 2.21 1.14
Tx2 1.6 0.98 1.22 1.12 0.38 0.79 0.34 1.62 0.99 1 0.63 1.36 1.06
Tx3 0.5 0.73 1.41 0.9 1.24 0.69 0.27 1.26 0.87 0.6 1.86 1.54 0.84
Tx4 0.5 1.34 1.59 1.27 0.87 1.12 0.75 4.19 1.27 1.21 1.39 5.31 1.35
Tx5 0.9 0.92 1.68 1.22 0.65 0.66 0.63 5.33 0.77 0.9 0.88 4.9 0.88
Tx6 1.1 1.77 1.69 1.4 0.74 1.78 1.44 4.72 1.97 1.53 1.06 5.41 1.85
Tx7 0.8 2.02 1.98 1.55 1.21 2.01 1.76 6.04 2.15 1.65 1.68 6.79 1.96
Tx8 0.7 1.61 1.67 1.14 1.86 1.87 1.2 3.35 1.8 1.25 2.04 4.17 1.54

TxEx1 0.3 2.17 2.24 1.84 2.19 2 1.73 5.84 2.04 1.81 2.9 6.41 1.95
TxEx2 0.6 2.59 3.01 2.2 2.51 2.44 2.44 6.63 2.45 2.12 3.08 7.25 2.22
TxEx3 0.7 1.69 2.39 1.73 2.29 1.54 1.47 5.73 1.55 1.43 2.16 6.07 1.51
TxEx4 0.1 2.58 2.77 2.01 6.97 4.02 1.94 5.08 2.31 1.81 5.62 5.11 2
znf1 0.4 1.09 0.95 1.47 0.56 0.34 0.26 2.18 0.35 1.47 0.49 2.97 0.64
znf2 0.2 1.75 1.32 1.97 1.23 0.71 0.88 3.32 0.74 1.34 1.21 5.79 1.04

DNase1 0.2 1.8 1.8 1.39 9.04 4.59 2.16 1.09 1.8 1.36 2.67 2.28 1.53
BivProm1 0.1 4.8 7.2 4.44 9.06 6.93 2.78 1.48 2.71 2.29 7.11 8.09 2.32
BivProm2 0.2 3.58 6.71 3.48 8.5 5.96 2.87 1.01 2.58 2.1 5.94 7.1 2.19
BivProm3 0.3 2.1 2.7 1.63 5.49 3.41 2.08 1.09 1.95 1.51 3.85 2.75 1.7
BivProm4 0.1 3.36 3.54 1.81 6.69 5.2 2.66 1.31 2.98 2.33 5.48 3.72 2.37
PromF1 0.2 1.9 2.81 1.55 8.18 4.88 1.66 2.15 1.68 1.19 4.83 4.82 1.42
PromF2 0.1 2.74 4.23 1.84 9.21 6.86 1.62 3.98 2.06 1.47 5.96 6.08 1.66
PromF3 0.2 3.26 6.81 2.62 9.73 8.1 1.31 6.4 1.95 1.35 6.46 3.56 1.61
PromF4 0.2 4.91 7.4 4.55 9.42 8.62 2.08 6.84 2.8 2.36 7.72 1.62 2.32
PromF5 0.1 4.76 6.95 4.42 9.33 7.79 2.33 2.58 2.72 2.31 7.48 7.34 2.32
PromF6 0.1 2.48 4.36 1.56 8.54 5.14 0.99 5.89 1.96 1.28 5.39 3.13 1.61
PromF7 0.2 1.84 2.9 1.22 4.43 2.63 0.79 4.84 1.76 1.15 4.55 2.43 1.5

TSS1 0.1 5.17 5.33 5.19 9.1 7.67 2.31 5.32 2.81 2.83 7.82 3.28 2.51
TSS2 0.1 4.38 3.42 4.88 8.24 6.06 2.35 2.6 2.3 2.67 6.56 5.67 2.28
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GapArtf1 4.19 0.07 0.09 2.31 0.11 0.04 0.34 0.06 0.06 0.05 0.36 0.03 0.79 0.01 0.36
GapArtf2 0.05 0.05 0.19 0.22 1.6 0.55 2.62 0 0.04 0.05 0.29 0.09 0.36 4.06 0.17
GapArtf3 0.01 0.16 0.76 0.36 12.5 5.85 3.36 0 0.15 0.14 0.62 0.23 3.1 9.64 0.43

Quies1 10.8 0.6 0.06 0.74 0 0.39 0.65 0 0.69 0.6 0.67 0.28 0.02 0.01 0.65
Quies2 3.38 0.61 0.1 0.46 0 0.4 0.67 0 0.6 0.59 0.67 0.52 0.05 0.01 0.62
Quies3 13.4 0.51 0.22 1.03 0.03 0.39 0.6 0.56 0.66 0.62 0.67 0.27 0.24 0.02 0.7
Quies4 4.79 0.08 0.13 2.7 0 0.04 0.14 0.08 0.09 0.09 0.19 0.04 0.05 0 0.19
Quies5 1.86 0.4 2.77 1.77 0.01 0.03 0.06 0.04 0.55 0.18 0.84 0.31 0.02 0.01 0.8

HET1 0.78 0.28 0.3 0.63 0.01 0.19 0.49 0.01 0.28 0.3 0.56 0.33 0.17 0.02 0.6
HET2 0.76 0.61 0.63 0.28 0.07 0.44 0.92 0 0.62 0.69 0.76 0.73 0.13 0.02 0.8
HET3 1.5 0.06 0.12 2.72 0 0.03 0.09 0.05 0.06 0.08 0.12 0.05 0.07 0.02 0.13
HET4 0.62 0.03 0.07 1.9 0.01 0.02 0.58 0.05 0.03 0.05 0.15 0.03 0.15 0.12 0.21
HET5 0.27 0.07 0.43 1.2 0.14 0.04 0.42 0.02 0.08 0.11 0.38 0.11 0.69 0.43 0.52
HET6 0.63 0.02 0.3 1.2 0.06 0.01 0.33 0.12 0.03 0.04 0.41 0.04 0.24 0.03 0.48
HET7 1.11 0.05 0.31 1.69 0.01 0.03 0.21 0.15 0.05 0.07 0.3 0.06 0.22 0.01 0.34
HET8 0.48 0.14 0.35 0.88 0.11 0.09 0.32 0.12 0.13 0.23 0.35 0.19 0.32 0.27 0.41
HET9 1.08 0.11 0.11 1.52 0 0.06 0.4 0.21 0.11 0.11 0.41 0.09 0.09 0.04 0.41

ReprPC1 0.2 4.91 11.5 0.65 4.3 5.23 4.44 0.02 3.9 3.95 3.59 5 1.15 1.45 3.85
ReprPC2 0.36 2.33 1.41 0.33 0.48 2.06 2.28 0.14 2.31 2.25 2.13 2.07 0.6 0.4 2.13
ReprPC3 1.22 1.28 0.31 0.47 0.02 1.02 1.37 0.27 1.28 1.33 1.31 1.14 0.21 0.13 1.29
ReprPC4 4.33 0.79 0.17 0.76 0.01 0.59 0.9 0.25 0.84 0.86 0.9 0.55 0.1 0.02 0.87
ReprPC5 0.68 0.74 1.05 0.33 0.64 0.55 1.07 0.28 0.63 0.96 0.88 0.98 0.54 0.22 0.99
ReprPC6 1.65 0.56 0.48 0.38 0.18 0.4 0.83 0.43 0.53 0.74 0.75 0.64 0.3 0.06 0.82
ReprPC7 0.65 1.01 1.23 0.34 1.94 0.82 1.27 0.64 0.8 1.27 1.03 1.53 0.62 0.94 1.13
ReprPC8 0.52 0.52 4.8 1.12 0 0.01 0.02 0 0.55 0.33 1.03 0.8 0.01 0.05 1.05
ReprPC9 0.41 1.07 0.81 0.6 0.22 0.84 1.14 0.74 1.14 1.12 1.17 0.87 0.39 0.23 1.17

Acet1 0.2 0.2 1.26 0.61 1.37 0.15 0.62 0.13 0.2 0.3 0.59 0.36 1.02 0.82 0.7
Acet2 0.94 0.76 0.37 0.34 0.03 0.57 0.92 0.31 0.76 0.89 0.9 0.88 0.24 0.15 0.96
Acet3 2.91 0.37 0.28 0.59 0.01 0.25 0.48 0.5 0.4 0.48 0.51 0.35 0.16 0.03 0.54
Acet4 0.44 0.71 0.49 0.23 0.41 0.58 0.71 0.41 0.69 1.04 0.73 1.06 0.6 1.53 0.79
Acet5 0.95 0.72 0.21 0.36 0.02 0.53 0.68 0.3 0.76 0.87 0.75 0.72 0.17 0.18 0.77
Acet6 0.47 1.26 0.23 0.21 0.18 1.1 0.98 0.25 1.31 1.47 1.16 1.48 0.71 1.41 1.11
Acet7 0.31 1.66 0.61 0.2 5.21 2.12 0.95 0.33 1.34 2.01 1.3 2.42 2.52 7.82 1.24
Acet8 0.62 0.48 0.51 0.52 0.1 0.34 0.57 0.38 0.46 0.66 0.58 0.59 0.28 0.45 0.62

EnhWk1 1.7 1.7 0.22 0.41 0.01 1.29 1.45 0.19 1.87 1.73 1.7 1.27 0.19 0.19 1.54
EnhWk2 0.38 1.62 1.16 0.26 4.04 1.63 1.06 1.42 1.26 2.11 1.35 2.71 1.54 4.62 1.35
EnhWk3 0.91 2.73 0.48 0.22 0.18 2.18 2.12 0.51 2.6 2.66 2.38 2.93 0.38 1.05 2.14
EnhWk4 2.44 3.49 0.2 0.26 0.02 2.77 3.04 0.16 3.58 3.03 3.1 2.46 0.11 0.15 2.72
EnhWk5 1.09 0.89 0.47 0.62 0.05 0.71 0.84 0.6 1.03 0.97 0.97 0.69 0.27 0.16 0.95
EnhWk6 0.64 0.8 0.62 0.48 0.15 0.74 0.67 1 0.91 1.06 0.87 0.87 1.14 1.9 0.92
EnhWk7 0.53 0.79 0.36 0.56 0.14 0.76 0.69 0.68 0.84 0.94 0.84 0.93 1.55 0.61 0.83
EnhWk8 1.51 2.29 0.34 0.61 0 1.81 2.11 0.12 2.44 2.02 2.1 1.83 0.3 0.18 1.91
EnhA1 0.19 4.39 1.91 0.42 21 7.39 1.9 1.29 2.95 3.89 2.82 5.37 6.9 12.5 2.58
EnhA2 0.36 6.3 0.78 0.2 0.85 6.17 4.46 0.31 5.57 5.24 4.78 7.39 1.86 4.55 4.23
EnhA3 0.21 5.64 0.81 0.33 7.88 8 3.21 0.35 4.53 4.55 3.9 5.6 9.25 12.3 3.44
EnhA4 0.33 3.59 0.36 0.21 1.96 4.42 2.16 0.09 3.1 3.18 2.74 3.57 5.43 7.05 2.37
EnhA5 0.79 2.94 0.28 0.3 0.17 2.69 2.07 0.14 2.82 2.7 2.56 2.74 1.78 1.8 2.21
EnhA6 0.62 2.66 0.54 0.22 0.24 2.34 2.25 0.55 2.79 2.67 2.36 2.7 0.42 1.13 2.26
EnhA7 0.42 0.81 1.16 0.33 1.76 0.75 0.98 0.87 0.68 1.03 0.8 1.19 1.92 2.47 0.87
EnhA8 0.28 1.52 1.58 0.36 4.89 1.97 1.05 1.31 1.21 1.74 1.19 2.15 2.92 8.02 1.21
EnhA9 0.18 2.11 1.62 0.37 13 3.42 0.93 2.47 1.38 2.25 1.44 2.82 5.94 13.1 1.4

EnhA10 0.43 1.85 1.4 0.41 1.62 2.09 1.29 1.24 1.7 1.92 1.56 2.18 2.81 4.74 1.47
EnhA11 0.79 0.62 0.5 0.6 0.07 0.49 0.61 1 0.67 0.77 0.71 0.58 0.52 0.39 0.72
EnhA12 0.36 1.33 0.69 0.31 2.06 1.4 0.97 0.48 1.14 1.62 1.14 2.03 0.87 5.3 1.11
EnhA13 0.84 1.05 0.31 0.41 0.06 0.84 0.91 0.28 1.1 1.17 1.03 1.04 0.2 0.8 1
EnhA14 0.4 1.29 0.77 0.35 2.15 1.37 1.03 1.04 1.16 1.6 1.15 1.64 0.75 4.67 1.16
EnhA15 1.12 1.03 0.37 0.53 0.11 0.8 0.96 0.73 1.09 1.15 1.05 0.83 0.22 0.57 1.02
EnhA16 0.71 0.81 0.97 0.8 0.44 0.7 0.92 0.78 0.85 0.89 0.95 0.8 0.34 0.73 0.98
EnhA17 0.58 5.89 0.57 0.27 0.14 5.47 4.85 0.21 5.66 4.83 4.74 5.83 0.96 2.32 4.32
EnhA18 0.5 1.87 0.81 0.76 0.09 1.53 1.73 0.21 1.75 1.63 1.62 2.15 1.43 1.77 1.53
EnhA19 0.28 3.35 1.64 0.35 2.23 3.52 2.46 0.89 2.74 2.98 2.51 4.42 3.24 8.15 2.36
EnhA20 0.38 1.74 0.28 0.3 0.07 1.55 1.54 0.13 1.91 1.71 1.62 1.48 2.5 0.42 1.56
TxEnh1 0.43 1.59 0.34 0.24 0.08 1.65 0.92 0.34 1.94 2.03 1.58 1.89 1.12 2.4 1.59
TxEnh2 0.43 0.72 0.61 0.32 0.21 0.68 0.36 1.87 0.75 1.04 0.74 1.11 1.42 3.1 0.85
TxEnh3 0.27 0.44 0.83 0.53 0.72 0.37 0.55 3.18 0.43 0.61 0.63 0.71 2.14 2.59 0.72
TxEnh4 0.25 2.06 2.81 0.67 4.08 2 2.9 14.5 1.96 2.22 1.54 2.84 17.2 7.85 1.81
TxEnh5 0.49 1.25 2.04 0.57 2.35 1.21 1.91 5.89 1.33 1.6 1.15 1.82 7.23 2.82 1.37
TxEnh6 0.19 1.25 1.54 0.44 3.02 1.41 1.66 7.08 1.34 1.62 1.1 1.86 8.85 6.75 1.28
TxEnh7 0.3 1.27 0.96 0.23 3.97 1.49 0.65 1.38 1.03 1.71 1.06 2.18 2.3 5.29 1.07
TxEnh8 0.25 1.92 0.85 0.36 2.53 2.31 1.99 4.1 2.17 2.3 1.63 2.56 8.98 7.73 1.75
TxWk1 3.03 0.59 0.58 0.87 0.02 0.71 1.07 2.95 1.11 0.9 0.9 0.53 1.92 0.16 1.07
TxWk2 0.86 0.69 1.32 0.57 0.53 0.55 1.32 2.12 0.84 1.02 0.86 0.93 2.7 0.41 1.08

Tx1 0.91 0.28 0.46 0.81 0.01 0.23 0.23 0.92 0.34 0.45 0.42 0.34 0.42 0.66 0.5
Tx2 1.74 0.4 0.43 0.88 0.01 0.36 0.32 0.86 0.57 0.63 0.56 0.38 0.3 0.27 0.63
Tx3 0.56 0.42 0.53 0.4 0.24 0.38 0.33 0.94 0.47 0.73 0.53 0.65 0.48 1.1 0.59
Tx4 0.5 0.69 0.51 0.69 0.03 0.62 1 4.09 0.93 0.87 0.79 0.75 3.07 0.94 1
Tx5 1 0.37 1 0.76 0.12 0.33 0.8 9.56 0.5 0.52 0.53 0.46 3.32 0.29 0.64
Tx6 1.17 1.11 0.55 0.62 0 1.33 2.22 3.31 2.1 1.57 1.48 0.96 5.37 0.45 1.86
Tx7 0.83 1.4 0.64 0.57 0.01 1.43 2.68 7.44 2.17 1.76 1.51 1.41 7.92 1.07 1.94
Tx8 0.73 1.5 0.54 0.38 0.14 1.62 1.77 3 2.07 1.91 1.61 1.71 4.66 1.72 1.72

TxEx1 0.26 1.98 1.22 0.62 0.15 1.76 2.49 9.93 2.12 1.93 1.69 2.22 10.2 3.21 2.03
TxEx2 0.5 1.64 2.49 0.78 0.31 1.14 3.21 13.3 1.92 1.84 1.4 1.9 13.7 2.1 1.81
TxEx3 0.65 0.9 2.13 0.71 0.77 0.67 1.8 12.7 0.98 1.09 0.93 1.13 8.72 1.07 1.17
TxEx4 0.1 3.01 2.69 0.53 10.4 3.9 2.43 8.09 2.28 2.78 2.03 3.84 8.28 12.6 2.2
znf1 0.44 0.08 0.29 2.09 0.03 0.05 0.24 0.13 0.09 0.13 0.26 0.11 1.12 0.25 0.32
znf2 0.15 0.2 0.31 1.35 0.17 0.09 0.73 0.11 0.16 0.22 0.39 0.26 5.07 0.61 0.59

DNase1 0.22 2.78 2.32 2.17 10.4 4.3 10.1 0.34 2.23 2.95 2.41 3.17 3.03 7.12 2.45
BivProm1 0.14 8.74 52 8.77 31.7 11.3 4.48 0.16 2.8 4.06 4.14 12.7 1.06 13.9 3.81
BivProm2 0.16 7.25 41.1 4.76 16.1 8.61 4.81 0.04 3.45 4.2 4.22 8.94 1.25 6.89 4.14
BivProm3 0.3 4.01 5.6 1.24 6.14 4.06 3.44 0.47 2.83 3.24 3.14 5.01 1.26 3.33 3
BivProm4 0.14 8.44 7.77 0.72 6.48 9.81 5.41 0.49 6.65 5.8 5.66 9.73 1.66 8.63 5.39
PromF1 0.22 2.94 5.38 0.82 20.5 4.58 3.41 1.66 1.69 2.68 1.98 4.22 4.59 12.1 1.85
PromF2 0.15 5.02 10.8 0.92 39.6 10.5 2.57 4.13 2.6 3.48 2.75 5.25 5.45 20.9 2.52
PromF3 0.16 4.2 35.4 2.26 63.7 15.6 1.24 10.8 1.38 2.61 1.96 6.69 0.76 32.8 1.84
PromF4 0.19 8.7 55.7 9.76 72.8 31.5 2.4 13.1 2.61 4.48 4 19 0.21 37.9 3.39
PromF5 0.14 9.06 48.3 8.88 51.6 16.5 3.7 0.85 3.02 4.25 4.38 17.2 1.13 21.4 3.88
PromF6 0.14 2.68 9.81 0.52 19.8 4.8 0.91 7.92 1.53 2 1.57 2.92 0.56 16.2 1.67
PromF7 0.17 1.47 3.75 0.41 3.19 1.54 0.72 6.51 1.27 1.51 1.16 1.89 1.35 5.38 1.34

TSS1 0.13 12.1 41.2 17.4 61.4 25.7 3.01 6 3.43 5.3 6.09 23.5 0.83 30.3 4.8
TSS2 0.12 9.59 23.1 18.7 39.7 16 4.24 1.49 2.48 3.71 5.27 13.6 1.98 16 4.04

100 0.99 0.99 0.99 0.99 0.99 0.99 1.00 1.00 0.99 1.71 1.01 1.01 0.99 0.99
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GapArtf1 4.19 0.32 0.13 1.57 0.11 0.12 0.48 0.18 0.12 0.13 0.57 0.08 0.48 0.03 0.4
GapArtf2 0.05 0.13 0.12 0.21 1.91 0.46 4.19 0.03 0.05 0.09 0.29 0.25 0.51 1.02 0.14
GapArtf3 0.01 0.39 0.34 0.42 9.02 2.83 5.02 0.03 0.09 0.19 0.51 0.72 1.04 2.53 0.23

Quies1 10.8 0.68 0.32 0.78 0.03 0.58 1 0.01 0.88 0.58 0.75 0.29 0.02 0.1 0.97
Quies2 3.38 0.59 0.36 0.54 0.04 0.49 0.82 0.01 0.68 0.54 0.6 0.41 0.08 0.12 0.75
Quies3 13.4 0.77 0.63 1.08 0.09 0.58 0.81 0.72 0.85 0.61 0.88 0.3 0.19 0.26 0.94
Quies4 4.79 0.5 0.33 1.8 0.02 0.1 0.3 0.2 0.18 0.13 0.55 0.06 0.06 0.04 0.35
Quies5 1.86 0.73 2.53 1.44 0.01 0.04 0.07 0.04 0.9 0.48 1.37 0.38 0.02 0.2 1.1

HET1 0.78 0.38 0.5 0.7 0.15 0.23 0.52 0.01 0.32 0.31 0.47 0.36 0.35 0.11 0.49
HET2 0.76 0.51 0.74 0.48 0.66 0.49 0.86 0.01 0.6 0.64 0.61 0.68 0.28 0.15 0.75
HET3 1.5 0.67 0.42 1.91 0.04 0.08 0.21 0.29 0.15 0.12 0.61 0.07 0.13 0.09 0.32
HET4 0.62 0.54 0.28 1.41 0.08 0.06 2.25 0.2 0.09 0.1 0.55 0.06 0.24 0.14 0.28
HET5 0.27 0.53 0.5 1.21 0.45 0.13 0.61 0.24 0.13 0.22 0.61 0.29 0.87 0.37 0.42
HET6 0.63 0.31 0.29 1.13 0.16 0.06 0.39 0.17 0.05 0.13 0.49 0.09 0.21 0.05 0.29
HET7 1.11 0.34 0.43 1.38 0.08 0.07 0.24 0.3 0.1 0.13 0.4 0.11 0.22 0.06 0.27
HET8 0.48 0.53 0.59 1 0.68 0.2 0.42 0.27 0.28 0.27 0.51 0.56 0.63 0.33 0.54
HET9 1.08 0.44 0.27 1.21 0.04 0.14 0.73 0.27 0.18 0.17 0.62 0.1 0.09 0.05 0.44

ReprPC1 0.2 2.55 5.34 1.13 7.87 3.79 2.76 0.34 2.37 3.33 2.15 3.69 5.48 1.91 1.96
ReprPC2 0.36 1.68 1.69 0.68 1.29 1.69 1.83 0.61 1.74 2.05 1.57 1.69 0.92 0.81 1.47
ReprPC3 1.22 1.17 0.92 0.71 0.22 0.97 1.26 0.55 1.17 1.15 1.16 0.97 0.32 0.36 1.16
ReprPC4 4.33 0.93 0.66 0.9 0.07 0.69 1.01 0.43 0.92 0.76 0.97 0.46 0.1 0.18 0.98
ReprPC5 0.68 0.7 1.31 0.64 1.98 0.71 0.96 0.42 0.75 0.88 0.73 1.27 0.7 0.46 0.9
ReprPC6 1.65 0.6 0.91 0.63 0.59 0.5 0.81 0.5 0.66 0.65 0.65 0.75 0.3 0.27 0.81
ReprPC7 0.65 0.86 1.5 0.71 3.99 1.12 1.06 0.68 0.92 1.26 0.83 1.85 1.01 1.08 1
ReprPC8 0.52 0.82 3.68 1.15 0.01 0.01 0.02 0.01 1.03 0.68 1.36 0.93 0.01 0.31 1.17
ReprPC9 0.41 1.07 1.14 0.8 0.44 0.89 1.12 0.9 1.13 1.09 1.09 0.85 0.55 0.48 1.08

Acet1 0.2 0.36 0.99 0.74 3.65 0.32 0.52 0.26 0.25 0.38 0.75 0.85 1.45 0.9 0.59
Acet2 0.94 0.73 0.85 0.54 0.36 0.59 0.89 0.39 0.82 0.75 0.74 1.11 0.57 0.42 0.88
Acet3 2.91 0.55 0.71 0.75 0.09 0.35 0.6 0.61 0.58 0.43 0.56 0.41 0.2 0.2 0.68
Acet4 0.44 0.75 1.03 0.5 1.56 0.74 0.78 0.53 0.91 0.92 0.69 1.95 1.03 1.51 0.87
Acet5 0.95 0.78 0.68 0.57 0.27 0.65 0.83 0.41 0.95 0.76 0.76 0.84 0.33 0.47 0.93
Acet6 0.47 1.23 0.79 0.49 1.44 1.26 1.19 0.38 1.46 1.41 1.1 1.93 0.98 1.49 1.19
Acet7 0.31 1.48 1.25 0.59 7.51 2.77 1.16 0.54 1.53 2.09 1.16 4.08 3.1 4.93 1.19
Acet8 0.62 0.58 0.92 0.7 0.53 0.45 0.65 0.49 0.64 0.59 0.56 0.91 0.51 0.53 0.69

EnhWk1 1.7 1.6 0.68 0.69 0.22 1.5 1.64 0.33 1.81 1.66 1.57 1.11 0.35 0.64 1.51
EnhWk2 0.38 1.42 1.68 0.75 5.21 2.11 1.11 1.34 1.45 2.15 1.14 3.35 2.12 3.63 1.2
EnhWk3 0.91 2.04 1.03 0.54 0.7 2.02 1.89 0.57 2.1 2.42 1.81 2.31 0.76 1.44 1.6
EnhWk4 2.44 2.46 0.71 0.55 0.14 2.44 2.57 0.25 2.6 2.6 2.29 1.66 0.21 0.69 1.97
EnhWk5 1.09 0.97 0.85 0.82 0.23 0.8 0.95 0.72 1.07 0.91 1 0.65 0.44 0.5 1.03
EnhWk6 0.64 0.99 1.14 0.77 1.45 0.89 0.77 1.16 1.09 1.09 0.95 1.23 1.4 1.99 1.02
EnhWk7 0.53 1.01 0.92 0.81 2.82 0.96 0.86 0.87 1.02 0.96 0.96 1.51 2.57 1.23 1
EnhWk8 1.51 1.74 0.76 0.72 0.17 1.61 1.85 0.22 1.89 1.75 1.68 1.32 0.81 0.55 1.53
EnhA1 0.19 2.94 2.32 1.09 13.8 7.27 1.88 1.53 2.48 4.09 2.13 6.79 6.4 8.17 1.83
EnhA2 0.36 3.88 1.42 0.68 3.52 4.41 3.38 0.47 3.52 4.88 3.26 5.13 3.11 3.74 2.54
EnhA3 0.21 3.74 1.66 0.8 12 6.45 2.58 0.63 3.25 4.88 2.95 5.34 6.33 7.79 2.34
EnhA4 0.33 2.73 1 0.62 8.45 3.96 2.19 0.27 2.6 3.48 2.29 3.57 4.43 4.57 1.92
EnhA5 0.79 2.39 0.87 0.68 2.52 2.54 2.12 0.34 2.37 2.77 2.16 2.36 2.47 1.91 1.85
EnhA6 0.62 1.95 1.15 0.56 0.83 1.97 1.77 0.68 2.11 2.35 1.75 2.03 0.67 1.62 1.62
EnhA7 0.42 0.8 1.49 0.64 4.15 1.01 0.9 0.96 0.82 1.02 0.73 2.28 2.53 2.11 0.89
EnhA8 0.28 1.38 1.83 0.73 8.16 2.51 1.15 1.37 1.37 1.99 1.11 3.84 3.31 5.3 1.14
EnhA9 0.18 1.8 2.12 0.86 11.6 4.47 1.04 2.34 1.6 2.57 1.28 5.55 4.78 8.59 1.28

EnhA10 0.43 1.7 1.7 0.76 5.19 2.2 1.35 1.36 1.64 2.11 1.44 2.97 3.63 3.68 1.36
EnhA11 0.79 0.84 1.02 0.85 0.59 0.65 0.78 1.13 0.85 0.78 0.84 0.77 0.88 0.68 0.9
EnhA12 0.36 1.29 1.19 0.67 5.56 1.79 1.14 0.63 1.29 1.69 1.07 3.19 2.33 3.33 1.1
EnhA13 0.84 1.12 0.79 0.67 0.97 1.02 1.1 0.47 1.26 1.13 1.07 1.25 0.56 0.88 1.14
EnhA14 0.4 1.23 1.34 0.68 3.79 1.6 1.12 1.19 1.29 1.63 1.06 2.17 1.52 3.35 1.1
EnhA15 1.12 1.08 0.88 0.77 0.48 0.92 1.06 0.87 1.19 1.09 1.05 0.76 0.37 0.86 1.09
EnhA16 0.71 1.01 1.22 0.94 1.63 0.89 0.97 0.9 0.99 0.95 1.03 1.21 0.7 1.04 1.05
EnhA17 0.58 3.53 1.19 0.62 1.5 3.67 3.32 0.38 3.36 4.09 3.12 3.66 2.83 2.57 2.51
EnhA18 0.5 1.35 1.1 0.85 0.84 1.18 1.36 0.35 1.29 1.39 1.23 1.85 3.61 1.39 1.11
EnhA19 0.28 2.24 1.85 0.81 5.47 2.84 1.94 0.94 2.02 2.85 1.82 4.23 5.68 5.19 1.59
EnhA20 0.38 1.56 0.77 0.63 0.92 1.58 1.61 0.29 1.82 1.7 1.51 1.49 3.7 1.02 1.51
TxEnh1 0.43 1.75 1.16 0.69 1.29 1.82 1.01 0.67 1.99 2.18 1.58 2.12 1.53 3.58 1.58
TxEnh2 0.43 1.16 1.4 0.78 1.76 1.08 0.48 1.85 1.19 1.34 1.06 2.66 2.19 4.36 1.22
TxEnh3 0.27 0.65 1.56 0.84 1.6 0.51 0.43 2.78 0.54 0.67 0.68 2.02 2.2 3.61 0.78
TxEnh4 0.25 1.48 2.85 0.83 5.35 2.26 1.83 8.07 1.54 2.38 1.14 3.44 7.4 5.95 1.25
TxEnh5 0.49 1.02 2.18 0.79 3.88 1.45 1.27 4.1 1.18 1.61 0.9 2.28 3.92 3.07 1.05
TxEnh6 0.19 1.18 2.08 0.75 4.8 1.77 1.21 4.8 1.3 1.8 0.95 3.02 4.72 5.27 1.1
TxEnh7 0.3 1.24 1.71 0.7 5.58 1.93 0.65 1.37 1.24 1.76 0.96 4.04 3.02 5.67 1.07
TxEnh8 0.25 1.68 1.76 0.71 4.96 2.45 1.53 3.87 1.82 2.54 1.34 3.36 4.56 5.94 1.39
TxWk1 3.03 0.91 1.19 1.08 0.13 0.74 0.87 3.29 1.06 0.91 1.02 0.49 1.25 0.94 1.09
TxWk2 0.86 0.7 1.64 0.75 1.3 0.69 0.87 1.99 0.87 0.96 0.72 1.14 1.72 1.12 0.89

Tx1 0.91 0.81 1.17 1.12 0.23 0.47 0.28 1.38 0.67 0.56 0.92 0.7 0.7 1.81 1.01
Tx2 1.74 0.81 1.02 1.09 0.14 0.57 0.38 1.32 0.84 0.66 0.9 0.47 0.39 1.09 0.96
Tx3 0.56 0.6 1.23 0.7 0.89 0.48 0.32 1.07 0.68 0.64 0.57 1.38 0.88 1.93 0.73
Tx4 0.5 0.96 1.33 0.99 0.29 0.7 0.75 4.16 0.97 0.97 0.98 0.9 2.21 2.23 1.14
Tx5 1 0.55 1.59 0.96 0.38 0.37 0.57 6.86 0.5 0.52 0.59 0.51 2.22 0.88 0.61
Tx6 1.17 1.42 1.42 1 0.17 1.3 1.66 4.61 1.81 1.67 1.49 0.79 2.65 2 1.71
Tx7 0.83 1.42 1.68 0.84 0.33 1.31 1.83 6.97 1.77 1.77 1.34 1.06 3.94 2.68 1.61
Tx8 0.73 1.51 1.43 0.75 1.11 1.52 1.41 3.25 1.74 1.94 1.38 1.67 2.7 2.81 1.45

TxEx1 0.26 1.33 1.87 0.86 0.98 1.21 1.45 6.9 1.37 1.68 1.21 2.02 5.95 4.35 1.36
TxEx2 0.5 1.24 2.87 0.76 1.26 1.22 1.96 8.42 1.44 1.81 1.04 1.83 6.57 3.32 1.22
TxEx3 0.65 0.81 2.29 0.85 1.76 0.81 1.13 7.64 0.86 1.11 0.76 1.27 4.54 1.9 0.86
TxEx4 0.1 2 2.67 0.96 7.73 3.9 1.68 5.77 1.78 2.93 1.47 6.15 7.51 9.25 1.48
znf1 0.44 0.67 0.71 1.71 0.22 0.12 0.24 1.23 0.18 0.21 0.76 0.26 1.17 0.69 0.45
znf2 0.15 0.62 0.83 1.33 0.55 0.23 0.69 1.18 0.26 0.4 0.75 0.5 3.38 1.19 0.62

DNase1 0.22 2.16 1.99 1.43 11.7 4.68 3.31 0.65 1.98 2.95 1.9 2.66 4.25 5.5 1.68
BivProm1 0.14 4.9 13.4 5.46 16.6 9.6 3.24 0.78 2.69 5.36 2.88 10.5 17.3 7.45 2.33
BivProm2 0.16 3.88 11.9 3.72 14.8 7.12 3.29 0.48 2.67 4.69 2.72 7.79 15 4.87 2.28
BivProm3 0.3 2.5 3.32 1.32 7.32 3.57 2.43 0.87 2.12 3.3 2.13 4.16 5.24 2.77 1.83
BivProm4 0.14 4.51 4.58 1.42 7.8 6.33 3.71 0.84 3.88 5.76 3.61 7.17 7 5.87 2.89
PromF1 0.22 2.13 3.47 1.26 12.9 5.55 1.98 1.94 1.67 3.01 1.59 5.37 8.38 6.76 1.44
PromF2 0.15 3.16 5.86 1.54 15.9 9.78 1.96 4.16 2.22 4.1 2.07 7.79 9.74 10.3 1.77
PromF3 0.16 2.96 11.6 2.51 18.5 13.5 1.24 8.02 1.75 3.88 1.59 9.18 6.83 13.5 1.49
PromF4 0.19 4.87 13.8 5.63 19.4 15.9 2.15 9.21 2.77 6.11 2.91 12.5 1.89 14.4 2.27
PromF5 0.14 5.13 12.8 5.58 17.6 12.4 2.77 1.95 2.85 5.86 3.1 11.7 15.5 9.86 2.45
PromF6 0.14 2.28 5.91 1.06 10.6 6.12 0.93 6.59 1.78 3.32 1.42 5.69 5.97 9.39 1.45
PromF7 0.17 1.69 3.33 0.88 3.18 2.22 0.82 5.37 1.63 2.44 1.28 4.11 4.18 5.01 1.41

TSS1 0.13 6.36 10.1 7.68 18.1 13.3 2.84 5.74 3.21 7.19 4.26 12.7 6.44 12 2.98
TSS2 0.12 5.67 6.24 7.48 14.9 9.56 3.11 2.07 2.44 6.21 3.94 9.83 11.8 7.89 2.64
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st
at

e

%
 N

C 
ge

no
m

e

CA
D

D

CD
TS

D
A

N
N

Ei
ge

n_
PC

Ei
ge

n

FA
TH

M
M

FI
RE

G
ER

P

LI
N

SI
G

H
T

Ph
as

tC
on

s

RE
M

M

fit
Co

ns

fu
nS

eq
2

ph
yl

oP

GapArtf1 4.19 0.53 0.14 1.21 0.14 0.14 0.48 0.3 0.17 0.17 1.26 0.1 0.24 0.12 0.45
GapArtf2 0.05 0.21 0.09 0.22 2.17 0.41 3.12 0.17 0.06 0.18 0.3 0.31 0.26 0.68 0.15
GapArtf3 0.01 0.91 0.23 0.35 6.86 2.23 3.72 0.13 0.08 0.37 0.43 0.75 0.5 1.47 0.25

Quies1 10.8 0.7 0.46 0.82 0.09 0.61 1.29 0.02 0.95 0.57 0.78 0.25 0.01 0.16 1.03
Quies2 3.38 0.59 0.48 0.61 0.14 0.48 1.06 0.02 0.76 0.51 0.59 0.44 0.04 0.16 0.8
Quies3 13.4 0.87 0.76 1.06 0.18 0.69 0.93 0.8 0.92 0.68 0.96 0.3 0.23 0.45 0.99
Quies4 4.79 0.78 0.42 1.37 0.06 0.17 0.4 0.28 0.25 0.16 1.34 0.07 0.06 0.11 0.44
Quies5 1.86 0.86 2.01 1.24 0.01 0.04 0.09 0.04 0.98 0.59 1.56 0.4 0.01 0.24 1.13

HET1 0.78 0.48 0.56 0.71 0.32 0.24 0.66 0.02 0.39 0.31 0.61 0.5 0.17 0.15 0.52
HET2 0.76 0.47 0.75 0.64 1.07 0.48 1.07 0.02 0.66 0.65 0.48 0.86 0.15 0.23 0.81
HET3 1.5 1.01 0.55 1.45 0.14 0.19 0.3 0.42 0.23 0.17 1.5 0.11 0.16 0.21 0.44
HET4 0.62 0.82 0.39 1.08 0.4 0.16 1.77 0.39 0.15 0.15 1.25 0.1 0.2 0.23 0.36
HET5 0.27 0.8 0.56 1.05 1.02 0.23 0.54 0.58 0.21 0.3 1.08 0.47 0.63 0.46 0.48
HET6 0.63 0.53 0.31 0.94 0.28 0.1 0.49 0.23 0.08 0.17 0.95 0.16 0.13 0.09 0.3
HET7 1.11 0.55 0.48 1.14 0.14 0.11 0.29 0.41 0.15 0.15 0.92 0.18 0.18 0.16 0.31
HET8 0.48 0.74 0.69 0.98 0.94 0.33 0.57 0.41 0.42 0.38 0.82 0.87 0.37 0.39 0.65
HET9 1.08 0.67 0.33 0.98 0.13 0.18 0.73 0.31 0.25 0.22 1.17 0.13 0.07 0.08 0.5

ReprPC1 0.2 1.94 3.64 1.33 5.65 3.58 2.31 0.64 1.92 2.91 1.33 3.29 2.58 1.5 1.58
ReprPC2 0.36 1.43 1.63 0.89 1.46 1.66 1.69 0.84 1.54 1.96 1.13 1.67 0.47 0.81 1.34
ReprPC3 1.22 1.12 1.07 0.84 0.5 0.99 1.35 0.7 1.18 1.14 1 1.07 0.19 0.43 1.16
ReprPC4 4.33 0.98 0.82 0.93 0.19 0.76 1.16 0.54 0.98 0.8 0.99 0.49 0.06 0.27 1.03
ReprPC5 0.68 0.7 1.28 0.84 2.15 0.82 1.13 0.51 0.87 0.94 0.58 1.58 0.36 0.51 0.94
ReprPC6 1.65 0.65 0.99 0.8 0.82 0.57 0.98 0.57 0.79 0.71 0.59 0.99 0.17 0.38 0.86
ReprPC7 0.65 0.78 1.41 0.95 3.72 1.28 1.06 0.73 0.99 1.31 0.58 2.13 0.54 1.08 0.99
ReprPC8 0.52 0.94 2.76 1.13 0.02 0.01 0.03 0.03 1.14 0.84 1.39 1.16 0.01 0.36 1.18
ReprPC9 0.41 1.04 1.16 0.89 0.57 0.96 1.18 0.93 1.12 1.16 0.96 0.92 0.32 0.57 1.07

Acet1 0.2 0.5 0.88 0.77 3.15 0.48 0.54 0.4 0.33 0.61 0.76 1.19 0.88 0.9 0.67
Acet2 0.94 0.75 0.96 0.69 0.68 0.65 1.04 0.46 0.93 0.78 0.66 1.4 0.31 0.51 0.89
Acet3 2.91 0.65 0.83 0.81 0.21 0.44 0.77 0.66 0.7 0.49 0.66 0.56 0.14 0.32 0.75
Acet4 0.44 0.76 1.12 0.71 1.91 0.93 0.9 0.62 1.03 1.02 0.57 2.4 0.75 1.33 0.91
Acet5 0.95 0.81 0.84 0.71 0.51 0.75 0.99 0.49 1.05 0.81 0.69 1.07 0.27 0.6 0.96
Acet6 0.47 1.13 0.96 0.69 2.19 1.47 1.23 0.53 1.44 1.42 0.86 2.35 0.98 1.36 1.18
Acet7 0.31 1.3 1.31 0.87 6.43 3 1.13 0.7 1.49 2.1 0.83 4.19 2.72 3.41 1.15
Acet8 0.62 0.65 0.98 0.82 0.76 0.54 0.8 0.55 0.76 0.65 0.59 1.2 0.34 0.55 0.74

EnhWk1 1.7 1.38 0.85 0.85 0.6 1.49 1.64 0.45 1.66 1.57 1.21 1.07 0.27 0.77 1.43
EnhWk2 0.38 1.21 1.62 1.03 4.41 2.22 1 1.33 1.43 2.11 0.77 3.35 1.61 2.87 1.14
EnhWk3 0.91 1.59 1.13 0.79 1.23 1.83 1.65 0.64 1.81 2.1 1.22 2.19 0.56 1.35 1.43
EnhWk4 2.44 1.84 0.88 0.78 0.53 2.1 2.18 0.31 2.12 2.17 1.52 1.34 0.16 0.83 1.71
EnhWk5 1.09 0.97 0.93 0.9 0.46 0.86 1.01 0.78 1.08 0.95 0.92 0.7 0.4 0.69 1.04
EnhWk6 0.64 1.03 1.22 0.89 1.71 1.1 0.78 1.31 1.14 1.23 0.86 1.51 1.46 1.91 1.05
EnhWk7 0.53 1.04 1.04 0.9 2.96 1.24 0.94 1.02 1.07 1.07 0.92 1.84 2.09 1.32 1.03
EnhWk8 1.51 1.42 0.89 0.84 0.52 1.47 1.68 0.3 1.63 1.52 1.32 1.19 0.45 0.66 1.39
EnhA1 0.19 2.24 2.11 1.37 8.95 5.85 1.45 1.59 2.09 3.55 1.35 5.5 5.53 5.56 1.56
EnhA2 0.36 2.71 1.46 1.03 4.25 3.7 2.53 0.63 2.66 3.78 2 4.22 2.16 2.84 2.04
EnhA3 0.21 2.77 1.68 1.15 8.57 5.5 1.89 0.94 2.55 4.06 1.89 4.84 5.91 5.27 1.95
EnhA4 0.33 2.14 1.17 0.91 7.47 3.95 1.86 0.5 2.18 3.04 1.55 3.64 4.18 3.24 1.7
EnhA5 0.79 1.9 1.03 0.91 3.47 2.48 1.87 0.53 2.02 2.43 1.52 2.32 1.85 1.67 1.66
EnhA6 0.62 1.54 1.26 0.81 1.25 1.82 1.43 0.77 1.82 2.07 1.18 1.92 0.59 1.62 1.44
EnhA7 0.42 0.81 1.43 0.83 3.64 1.28 0.94 1.04 0.94 1.21 0.61 2.58 1.76 1.83 0.92
EnhA8 0.28 1.27 1.71 0.93 5.88 2.82 1.04 1.53 1.35 2.17 0.84 3.79 2.86 3.9 1.11
EnhA9 0.18 1.59 2 1.11 7.83 4.28 0.87 2.23 1.55 2.68 0.89 4.99 4.4 6 1.21

EnhA10 0.43 1.51 1.62 0.96 4.76 2.42 1.22 1.49 1.54 2.13 1.09 3.18 2.92 2.82 1.29
EnhA11 0.79 0.91 1.09 0.93 0.92 0.78 0.9 1.2 0.93 0.9 0.84 0.96 0.7 0.8 0.95
EnhA12 0.36 1.19 1.25 0.89 4.91 2.12 1.15 0.78 1.3 1.74 0.85 3.43 1.38 2.42 1.08
EnhA13 0.84 1.08 0.92 0.81 1.45 1.16 1.21 0.61 1.28 1.18 0.94 1.5 0.37 0.83 1.14
EnhA14 0.4 1.14 1.38 0.88 3.57 1.78 1.07 1.29 1.3 1.72 0.85 2.38 1.05 2.5 1.08
EnhA15 1.12 1.05 1 0.87 0.84 1 1.1 0.97 1.19 1.12 0.94 0.83 0.31 0.9 1.09
EnhA16 0.71 1.06 1.22 0.97 2.33 1.09 1 1.01 1.04 1.08 1.01 1.48 0.42 1.04 1.07
EnhA17 0.58 2.5 1.3 0.91 2.51 3.03 2.43 0.53 2.54 3.18 1.98 3.03 1.71 2.2 2.01
EnhA18 0.5 1.15 1.1 0.92 1.29 1.12 1.28 0.44 1.16 1.23 1.09 1.95 2.05 1.23 1.02
EnhA19 0.28 1.73 1.71 1.06 4.89 2.71 1.56 1.03 1.72 2.47 1.25 3.89 3.88 3.8 1.38
EnhA20 0.38 1.37 0.92 0.81 1.95 1.71 1.56 0.45 1.67 1.63 1.15 1.64 3.15 1.03 1.44
TxEnh1 0.43 1.59 1.34 0.92 2.25 2.04 0.77 0.99 1.85 2.21 1.18 2.39 1.89 3.24 1.5
TxEnh2 0.43 1.26 1.5 0.95 2.58 1.44 0.4 1.95 1.33 1.63 0.93 3.13 2.13 4.12 1.24
TxEnh3 0.27 0.78 1.56 0.95 1.88 0.69 0.32 2.66 0.68 0.9 0.68 2.43 3.4 3.71 0.83
TxEnh4 0.25 1.27 2.43 1.01 4.61 2.32 1.31 5.85 1.39 2.4 0.78 3.42 6.02 4.88 1.14
TxEnh5 0.49 0.95 1.94 0.97 3.35 1.59 0.93 3.36 1.16 1.68 0.66 2.49 3.99 2.9 1.01
TxEnh6 0.19 1.14 1.94 0.95 4.09 2.02 0.9 3.94 1.28 1.96 0.72 3.15 4.68 4.26 1.07
TxEnh7 0.3 1.13 1.71 0.97 4.93 2.19 0.5 1.45 1.3 1.87 0.7 4.04 2.87 4.64 1.06
TxEnh8 0.25 1.49 1.78 0.95 4.87 2.66 1.1 3.6 1.65 2.5 0.95 3.57 5.22 4.62 1.3
TxWk1 3.03 1.02 1.27 1.1 0.29 0.87 0.66 3.12 1.06 1 1.01 0.52 2.66 1.48 1.09
TxWk2 0.86 0.75 1.55 0.89 1.42 0.84 0.67 1.9 0.95 1.07 0.63 1.41 1.74 1.4 0.9

Tx1 0.91 1.04 1.3 1.12 0.64 0.71 0.25 1.71 0.88 0.82 1.03 1.03 2.18 2.57 1.09
Tx2 1.74 0.96 1.14 1.09 0.35 0.74 0.32 1.49 0.95 0.82 0.97 0.6 1.35 1.68 1.01
Tx3 0.56 0.7 1.31 0.87 1.19 0.64 0.25 1.16 0.83 0.77 0.57 1.8 1.51 2.25 0.8
Tx4 0.5 1.1 1.44 1.05 0.67 0.9 0.55 3.97 1.05 1.15 0.98 1.16 5.18 2.83 1.14
Tx5 1 0.67 1.54 1 0.48 0.46 0.43 5.24 0.55 0.6 0.68 0.65 4.82 1.71 0.68
Tx6 1.17 1.47 1.56 1.11 0.47 1.51 1.19 4.55 1.7 1.8 1.23 0.77 5.31 2.48 1.59
Tx7 0.83 1.43 1.77 0.98 0.71 1.51 1.28 5.94 1.66 1.87 1.06 1.14 6.66 3.07 1.49
Tx8 0.73 1.4 1.54 0.94 1.66 1.67 1.02 3.19 1.61 1.93 1.05 1.84 4.05 2.82 1.36

TxEx1 0.26 1.23 1.8 0.98 1.48 1.25 0.99 5.76 1.26 1.66 0.93 2.16 6.09 4.42 1.23
TxEx2 0.5 1.17 2.48 0.9 1.53 1.37 1.37 6.57 1.32 1.82 0.77 1.96 6.91 3.61 1.13
TxEx3 0.65 0.83 2.01 0.96 1.76 0.93 0.82 5.65 0.85 1.18 0.66 1.46 5.79 2.49 0.86
TxEx4 0.1 1.68 2.29 1.13 6.74 3.53 1.21 4.83 1.59 2.89 0.98 5.19 4.58 6.58 1.31
znf1 0.44 1.01 0.85 1.39 0.49 0.27 0.2 1.97 0.28 0.31 1.39 0.41 2.89 1.18 0.56
znf2 0.15 0.92 0.97 1.2 0.89 0.36 0.55 2.97 0.36 0.57 1.09 0.7 5.32 1.5 0.72

DNase1 0.22 1.73 1.72 1.31 9.02 4.49 2.09 0.98 1.71 2.83 1.29 2.58 2.22 4.04 1.45
BivProm1 0.14 4.33 7.17 3.91 9.27 6.97 2.38 1.34 2.24 4.71 1.76 6.88 8.09 5.05 1.87
BivProm2 0.16 3.1 6.63 2.98 8.6 5.88 2.53 0.89 2.16 4.05 1.64 5.69 7.01 3.38 1.79
BivProm3 0.3 1.89 2.54 1.41 5.4 3.28 1.92 0.97 1.78 2.88 1.34 3.68 2.58 2.17 1.53
BivProm4 0.14 3.22 3.37 1.61 6.59 5.09 2.53 1.17 2.82 4.62 2.18 5.37 3.6 4.07 2.23
PromF1 0.22 1.75 2.66 1.39 8.17 4.79 1.52 1.95 1.54 2.98 1.07 4.73 4.77 4.55 1.3
PromF2 0.15 2.6 4.06 1.66 9.24 6.81 1.48 3.72 1.91 3.85 1.34 5.89 6.07 6.55 1.53
PromF3 0.16 2.97 6.67 2.29 9.85 8.13 1.03 6.18 1.67 4.32 1.05 6.33 3.35 8.35 1.35
PromF4 0.19 4.42 7.32 3.99 9.74 8.93 1.63 6.73 2.29 5.69 1.76 7.52 0.89 8.75 1.82
PromF5 0.14 4.39 6.9 4 9.53 7.9 1.99 2.35 2.34 5.15 1.89 7.31 7.3 6.45 1.96
PromF6 0.14 2.21 4.13 1.25 8.46 4.98 0.74 5.64 1.7 3.74 1.01 5.21 2.91 6.32 1.37
PromF7 0.17 1.71 2.73 1.07 4.24 2.48 0.66 4.61 1.62 2.84 1.01 4.42 2.32 4.08 1.37

TSS1 0.13 4.91 5.35 4.9 9.36 7.85 2.14 5.06 2.56 5.89 2.54 7.7 3.06 7.37 2.27
TSS2 0.12 4.14 3.47 4.65 8.47 6.17 2.23 2.42 2.09 5.03 2.43 6.42 5.64 4.97 2.07

100 9.92 9.93 9.91 9.91 9.93 9.93 9.92 10.0 9.93 9.93 9.96 10.7 9.91 9.93



 

 
Figure S39: Enrichment of all full-stack states for top 10% bases prioritized by variant prioritization scores. 
Analogous to Fig. S37 and Fig. S38, but for top 10% prioritized bases.   
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GapArtf1 12 0.07 0.03 0.31 0.04 0.01 0.1 0.02 0.01 0.15 0.01 0.17 0.13
GapArtf2 0.1 0.18 0.27 0.21 1.6 0.5 1.28 0 0.08 0.31 0.12 0.26 0.19
GapArtf3 0 0.62 0.96 0.6 12 5.25 2.22 0 0.43 0.8 0.28 0.62 0.71

Quies1 9.9 0.19 0.05 0.23 0 0.39 0.48 0 0.48 0.54 0.15 0.05 0.36
Quies2 3.1 0.28 0.09 0.19 0 0.41 0.55 0 0.47 0.57 0.42 0.16 0.45
Quies3 12 0.27 0.2 0.41 0.03 0.4 0.49 0.6 0.51 0.59 0.16 0.24 0.47
Quies4 4.5 0.05 0.11 0.73 0 0.04 0.11 0.08 0.06 0.18 0.03 0.07 0.14
Quies5 1.7 0.19 2.57 0.63 0.01 0.03 0.04 0.04 0.4 0.72 0.2 0.02 0.47

HET1 0.7 0.39 0.32 0.39 0.01 0.21 0.51 0.01 0.37 0.55 0.41 0.48 0.63
HET2 0.7 0.82 0.72 0.77 0.07 0.49 0.99 0 0.7 0.82 0.87 1.04 0.92
HET3 1.4 0.05 0.11 0.66 0 0.04 0.07 0.06 0.05 0.11 0.04 0.08 0.09
HET4 0.6 0.09 0.06 0.47 0.01 0.02 0.31 0.06 0.03 0.14 0.03 0.23 0.19
HET5 0.2 1.01 0.81 1.31 0.18 0.07 0.55 0.02 0.28 0.47 0.37 1.83 0.78
HET6 0.6 0.32 0.33 0.56 0.08 0.02 0.33 0.13 0.07 0.4 0.09 0.87 0.51
HET7 1 0.17 0.32 0.5 0.01 0.03 0.21 0.17 0.08 0.29 0.1 0.32 0.36
HET8 0.4 0.44 0.38 0.6 0.19 0.1 0.36 0.14 0.2 0.38 0.27 0.79 0.46
HET9 1 0.16 0.1 0.48 0.01 0.06 0.3 0.23 0.09 0.36 0.07 0.35 0.34

ReprPC1 0.2 4.61 12 2.45 4.95 5.45 4.49 0.02 3.69 3.58 5.07 2.86 4.12
ReprPC2 0.3 1.4 1.39 0.7 0.56 2.11 2.02 0.16 1.93 1.9 1.72 0.85 1.79
ReprPC3 1.1 0.72 0.28 0.45 0.02 1.03 1.17 0.3 1.08 1.15 0.93 0.54 1
ReprPC4 3.9 0.44 0.15 0.38 0.01 0.6 0.75 0.27 0.69 0.79 0.4 0.34 0.64
ReprPC5 0.6 1.62 1.25 1.67 0.77 0.66 1.4 0.3 0.95 1.15 1.49 2.21 1.42
ReprPC6 1.5 1.02 0.51 1.06 0.21 0.46 1 0.47 0.72 0.87 0.9 1.46 1.01
ReprPC7 0.6 2.82 1.52 2.98 2.21 1.07 2.13 0.71 1.49 1.65 2.6 3.96 2.14
ReprPC8 0.5 0.7 4.67 0.88 0 0.01 0.02 0 0.6 1.04 0.86 0.02 0.94
ReprPC9 0.4 0.61 0.78 0.43 0.26 0.87 1.03 0.8 0.93 1.05 0.7 0.39 0.91

Acet1 0.2 1.82 1.9 2.04 1.61 0.35 1.37 0.14 0.97 1.11 1.39 2.68 1.63
Acet2 0.9 0.77 0.37 0.63 0.04 0.61 0.95 0.33 0.83 0.9 0.97 0.82 0.96
Acet3 2.6 0.35 0.26 0.36 0.01 0.27 0.46 0.54 0.39 0.49 0.37 0.39 0.48
Acet4 0.4 0.75 0.45 0.62 0.47 0.62 0.77 0.45 0.75 0.77 1.1 0.8 0.78
Acet5 0.9 0.41 0.19 0.26 0.02 0.55 0.59 0.33 0.63 0.67 0.61 0.3 0.55
Acet6 0.4 0.6 0.2 0.3 0.22 1.13 0.83 0.27 1.03 1.02 1.13 0.39 0.77
Acet7 0.3 0.96 0.57 0.5 5.82 2.2 0.85 0.37 1.1 1.19 1.8 0.65 0.95
Acet8 0.6 0.48 0.49 0.47 0.12 0.36 0.57 0.41 0.48 0.58 0.62 0.52 0.59

EnhWk1 1.5 0.57 0.19 0.22 0.01 1.31 1.1 0.21 1.36 1.41 0.81 0.19 0.96
EnhWk2 0.4 1.7 1.26 1.49 4.43 1.8 1.35 1.56 1.4 1.51 2.83 1.99 1.53
EnhWk3 0.8 1.12 0.46 0.39 0.2 2.22 1.73 0.55 2.02 2.03 2.34 0.49 1.56
EnhWk4 2.2 1.14 0.18 0.19 0.02 2.8 2.34 0.18 2.67 2.54 1.65 0.2 1.85
EnhWk5 1 0.42 0.44 0.34 0.06 0.72 0.68 0.65 0.81 0.84 0.49 0.28 0.66
EnhWk6 0.6 0.54 0.58 0.45 0.18 0.77 0.6 1.07 0.8 0.81 0.71 0.47 0.7
EnhWk7 0.5 0.46 0.34 0.37 0.27 0.79 0.59 0.73 0.68 0.75 0.73 0.35 0.6
EnhWk8 1.4 0.83 0.3 0.28 0.01 1.83 1.65 0.13 1.85 1.74 1.26 0.2 1.31
EnhA1 0.2 2.67 1.99 1.13 22.3 7.57 1.75 1.46 2.49 2.57 3.68 1.42 2.17
EnhA2 0.3 2.49 0.72 0.42 1 6.22 3.52 0.35 4.29 3.96 5.58 0.52 3.11
EnhA3 0.2 2.47 0.74 0.44 8.92 8.12 2.47 0.38 3.46 3.26 3.59 0.43 2.44
EnhA4 0.3 1.45 0.33 0.33 2.33 4.48 1.68 0.1 2.32 2.3 2.32 0.36 1.6
EnhA5 0.7 1.06 0.25 0.28 0.2 2.72 1.59 0.16 2.09 2.13 1.85 0.29 1.46
EnhA6 0.6 1.3 0.55 0.63 0.27 2.41 1.95 0.6 2.36 2.11 2.32 0.77 1.85
EnhA7 0.4 1.52 1.29 1.58 2.03 0.86 1.24 0.95 0.95 1 1.51 2.03 1.15
EnhA8 0.3 1.45 1.61 1.16 5.57 2.14 1.07 1.42 1.17 1.22 2.02 1.39 1.12
EnhA9 0.2 1.62 1.67 1.04 14.1 3.61 0.97 2.73 1.27 1.43 2.19 1.3 1.25

EnhA10 0.4 0.86 1.31 0.41 1.86 2.13 1.05 1.34 1.32 1.35 1.57 0.41 1.02
EnhA11 0.7 0.4 0.47 0.39 0.08 0.51 0.53 1.07 0.55 0.64 0.47 0.41 0.52
EnhA12 0.3 1.07 0.68 0.79 2.37 1.48 0.95 0.53 1.06 1.11 1.79 1.02 0.98
EnhA13 0.8 0.49 0.28 0.28 0.08 0.86 0.75 0.3 0.85 0.89 0.76 0.3 0.66
EnhA14 0.4 1.06 0.74 0.84 2.38 1.43 1.07 1.14 1.1 1.12 1.52 1.08 1.04
EnhA15 1 0.56 0.34 0.4 0.13 0.82 0.85 0.79 0.88 0.93 0.65 0.45 0.74
EnhA16 0.6 0.5 0.92 0.49 0.5 0.73 0.79 0.84 0.69 0.85 0.62 0.43 0.74
EnhA17 0.5 2.15 0.52 0.29 0.18 5.51 3.8 0.23 4.4 3.89 4.37 0.31 3.19
EnhA18 0.5 0.98 0.78 0.48 0.11 1.56 1.48 0.24 1.45 1.41 1.8 0.45 1.24
EnhA19 0.3 1.89 1.65 0.86 2.58 3.63 2.15 1 2.35 2.26 3.7 1.05 2.01
EnhA20 0.3 0.72 0.24 0.27 0.09 1.57 1.21 0.15 1.44 1.37 0.92 0.29 1.04
TxEnh1 0.4 0.63 0.32 0.33 0.09 1.71 0.76 0.38 1.53 1.4 1.38 0.36 1.11
TxEnh2 0.4 0.44 0.55 0.33 0.24 0.73 0.37 2.01 0.66 0.72 0.88 0.37 0.59
TxEnh3 0.2 1.22 0.92 1.25 0.83 0.54 0.94 3.43 0.93 0.96 1.31 1.59 1.21
TxEnh4 0.3 11.6 4.65 11.8 4.16 3.37 7.86 14.1 7.68 5.51 9.96 15.5 8.5
TxEnh5 0.5 7.11 3.25 7.54 2.63 1.97 4.76 5.99 4.41 3.41 5.84 10.1 5.17
TxEnh6 0.2 4.83 2.02 5 3.31 1.95 3.16 7.3 3.19 2.48 4.12 6.77 3.49
TxEnh7 0.3 1.04 1.02 0.8 4.43 1.64 0.79 1.53 1.04 1.11 2 1.08 1.06
TxEnh8 0.2 4.42 1 4.13 2.76 2.81 3.5 4.28 3.94 2.8 4.13 5.27 3.66
TxWk1 2.8 1.2 0.55 1.3 0.03 0.79 1.28 3.14 1.4 1.14 0.65 1.43 1.34
TxWk2 0.8 4.88 2.02 5.3 0.65 0.97 3.35 2.19 3.02 2.43 3.53 6.85 3.7

Tx1 0.8 0.2 0.41 0.28 0.02 0.25 0.24 1.02 0.32 0.41 0.27 0.2 0.34
Tx2 1.6 0.21 0.39 0.3 0.01 0.38 0.29 0.95 0.47 0.51 0.27 0.18 0.42
Tx3 0.5 0.3 0.5 0.26 0.29 0.41 0.34 1.02 0.44 0.51 0.62 0.32 0.49
Tx4 0.5 2.27 0.54 2.33 0.03 0.86 1.73 4.31 2.01 1.49 1.66 2.84 2
Tx5 0.9 2.16 1.11 2.34 0.15 0.5 1.56 9.87 1.51 1.22 1.53 2.93 1.77
Tx6 1.1 3.33 0.54 3.29 0 1.58 2.98 3.48 3.38 2.41 1.47 3.8 3.12
Tx7 0.8 6.12 0.67 6.1 0.01 1.93 4.77 7.43 5.32 3.57 3.82 7.43 5.09
Tx8 0.7 2.36 0.52 2.15 0.17 1.82 2.24 3.16 2.71 2.04 2.22 2.7 2.36

TxEx1 0.3 9.04 2.18 8.81 0.19 2.68 6.21 9.54 7.07 4.74 7.48 11.3 7.09
TxEx2 0.6 13.1 3.66 13.5 0.36 2.32 8.73 12.4 9.42 6.2 9.82 17.4 9.87
TxEx3 0.7 7.38 3.3 7.88 0.89 1.36 4.67 12.5 4.51 3.48 5.29 10.3 5.46
TxEx4 0.1 9.49 4.54 8.66 10.4 5.16 6.3 7.94 5.69 4.73 7.72 11.6 6.7
znf1 0.4 0.65 0.36 0.98 0.05 0.09 0.42 0.16 0.35 0.42 0.34 1.05 0.57
znf2 0.2 5.7 1.02 7.38 0.18 0.2 1.26 0.12 0.84 1.1 1.69 11 2.16

DNase1 0.2 1.76 2.26 1.89 11.5 4.42 8.48 0.38 1.88 2.18 2.61 1 1.94
BivProm1 0.1 11.7 52.9 10.5 32.5 12.1 5.48 0.19 3.08 5.23 12.7 7.8 5.61
BivProm2 0.2 9.42 42.3 7.56 17.3 9.29 5.76 0.05 3.63 5.07 9.92 7.35 5.8
BivProm3 0.3 3.38 6.04 2.64 6.88 4.29 3.38 0.53 2.57 3.09 4.82 2.85 3.04
BivProm4 0.1 5.74 7.96 2.13 7.11 9.97 4.84 0.56 5.77 5.13 8.18 2.37 4.92
PromF1 0.2 2.58 5.63 1.8 21.8 4.84 3.19 1.91 1.61 1.99 3.81 2.17 1.81
PromF2 0.1 4.09 11.1 2.05 40.5 10.7 2.52 4.58 2.34 2.66 3.94 2.31 2.37
PromF3 0.2 5.61 35.9 4.12 62.6 16.1 2.2 11.5 1.91 2.63 6.38 3.15 2.78
PromF4 0.2 11.9 56.6 11.5 68.2 30.9 3.61 13.5 3.41 5.42 16.6 2.29 5.3
PromF5 0.1 10.3 49.1 9.24 51.5 16.9 4.36 1.01 2.98 5.05 14.7 5.6 4.91
PromF6 0.1 4.01 10.2 3.02 20.2 5.37 1.97 8.23 2.21 2.25 3.49 3.67 2.63
PromF7 0.2 1.77 3.73 1.44 3.38 1.72 1.05 6.9 1.45 1.41 1.97 1.69 1.49

TSS1 0.1 10.8 41 13.6 59.6 25.3 2.67 6.49 2.58 5.88 17.5 2.76 4.28
TSS2 0.1 7.96 22.6 14.1 39.7 15.9 3.71 1.59 1.8 5 9.9 3.88 3.61
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GapArtf1 12 0.12 0.04 0.51 0.04 0.04 0.16 0.07 0.04 0.22 0.03 0.19 0.15
GapArtf2 0.1 0.15 0.14 0.23 1.79 0.42 3.13 0.04 0.06 0.35 0.25 0.46 0.15
GapArtf3 0 0.44 0.4 0.48 8.38 2.57 4 0.04 0.18 0.7 0.75 0.95 0.32

Quies1 9.9 0.62 0.33 0.71 0.03 0.57 0.95 0.01 0.84 0.7 0.28 0.03 0.93
Quies2 3.1 0.57 0.38 0.51 0.05 0.5 0.8 0.01 0.67 0.58 0.4 0.12 0.74
Quies3 12 0.72 0.65 1.02 0.11 0.59 0.8 0.77 0.83 0.83 0.3 0.24 0.92
Quies4 4.5 0.42 0.34 1.67 0.03 0.1 0.29 0.22 0.17 0.47 0.06 0.07 0.34
Quies5 1.7 0.67 2.58 1.36 0.01 0.04 0.07 0.04 0.88 1.25 0.38 0.02 1.07

HET1 0.7 0.41 0.53 0.71 0.18 0.27 0.55 0.01 0.36 0.49 0.39 0.44 0.52
HET2 0.7 0.63 0.81 0.58 0.74 0.57 0.94 0.01 0.69 0.7 0.75 0.5 0.82
HET3 1.4 0.56 0.44 1.81 0.04 0.09 0.2 0.32 0.14 0.49 0.07 0.15 0.31
HET4 0.6 0.47 0.3 1.36 0.09 0.07 2 0.23 0.09 0.46 0.06 0.28 0.28
HET5 0.2 0.73 0.65 1.39 0.53 0.23 0.71 0.3 0.26 0.65 0.43 1.22 0.52
HET6 0.6 0.37 0.31 1.15 0.21 0.09 0.41 0.19 0.09 0.49 0.14 0.4 0.33
HET7 1 0.33 0.45 1.33 0.1 0.08 0.25 0.33 0.11 0.38 0.13 0.28 0.29
HET8 0.4 0.57 0.64 1.03 0.75 0.25 0.46 0.3 0.32 0.52 0.57 0.79 0.57
HET9 1 0.42 0.28 1.18 0.05 0.14 0.69 0.29 0.19 0.57 0.11 0.16 0.45

ReprPC1 0.2 2.86 5.62 1.48 7.94 3.93 2.98 0.39 2.61 2.46 3.85 4.11 2.21
ReprPC2 0.3 1.7 1.79 0.74 1.36 1.74 1.87 0.67 1.77 1.62 1.7 0.91 1.51
ReprPC3 1.1 1.14 0.97 0.72 0.25 0.99 1.26 0.59 1.17 1.14 0.96 0.42 1.16
ReprPC4 3.9 0.88 0.69 0.86 0.09 0.71 1 0.47 0.91 0.94 0.47 0.17 0.98
ReprPC5 0.6 0.99 1.44 0.9 2.11 0.87 1.15 0.47 0.95 0.96 1.43 1.11 1.08
ReprPC6 1.5 0.76 0.99 0.77 0.67 0.61 0.92 0.54 0.77 0.78 0.85 0.6 0.91
ReprPC7 0.6 1.42 1.7 1.24 4.17 1.41 1.47 0.77 1.32 1.28 2.19 1.72 1.36
ReprPC8 0.5 0.88 3.81 1.21 0.02 0.01 0.02 0.01 1.07 1.35 0.97 0.02 1.22
ReprPC9 0.4 1.05 1.2 0.81 0.49 0.92 1.15 0.96 1.13 1.1 0.85 0.57 1.09

Acet1 0.2 0.75 1.22 1.1 3.84 0.57 0.83 0.29 0.56 1.04 1.15 1.84 0.87
Acet2 0.9 0.78 0.9 0.6 0.41 0.66 0.95 0.42 0.88 0.8 1.12 0.72 0.93
Acet3 2.6 0.54 0.75 0.73 0.12 0.38 0.61 0.65 0.59 0.56 0.42 0.27 0.69
Acet4 0.4 0.81 1.09 0.56 1.64 0.81 0.85 0.57 0.96 0.75 1.88 1.14 0.92
Acet5 0.9 0.75 0.72 0.55 0.3 0.67 0.82 0.45 0.94 0.74 0.81 0.38 0.92
Acet6 0.4 1.18 0.82 0.48 1.49 1.28 1.18 0.42 1.44 1.09 1.83 1.02 1.18
Acet7 0.3 1.47 1.31 0.61 7.61 2.79 1.19 0.59 1.54 1.19 3.83 3.04 1.21
Acet8 0.6 0.6 0.98 0.71 0.57 0.48 0.67 0.53 0.66 0.59 0.89 0.59 0.72

EnhWk1 1.5 1.5 0.71 0.64 0.24 1.5 1.6 0.36 1.76 1.51 1.08 0.38 1.47
EnhWk2 0.4 1.62 1.83 0.95 5.31 2.23 1.31 1.48 1.61 1.33 3.36 2.16 1.36
EnhWk3 0.8 1.98 1.09 0.54 0.75 2.04 1.89 0.61 2.08 1.8 2.24 0.82 1.6
EnhWk4 2.2 2.33 0.74 0.51 0.16 2.44 2.51 0.27 2.53 2.22 1.62 0.25 1.93
EnhWk5 1 0.92 0.89 0.79 0.25 0.81 0.94 0.76 1.05 0.97 0.64 0.47 1.02
EnhWk6 0.6 0.97 1.2 0.76 1.52 0.92 0.79 1.24 1.11 0.95 1.2 1.34 1.04
EnhWk7 0.5 0.96 0.96 0.78 2.94 0.99 0.87 0.94 1.02 0.94 1.44 2.39 1.01
EnhWk8 1.4 1.65 0.79 0.68 0.19 1.61 1.81 0.24 1.84 1.62 1.28 0.81 1.5
EnhA1 0.2 2.97 2.48 1.16 13.8 7.25 1.98 1.68 2.54 2.22 6.49 5.74 1.91
EnhA2 0.3 3.75 1.48 0.66 3.61 4.42 3.36 0.51 3.48 3.22 4.95 3.05 2.53
EnhA3 0.2 3.59 1.73 0.75 12.1 6.44 2.57 0.69 3.21 2.91 5.07 6.01 2.33
EnhA4 0.3 2.61 1.05 0.58 8.57 3.95 2.17 0.31 2.56 2.25 3.38 4.38 1.9
EnhA5 0.7 2.27 0.91 0.64 2.59 2.54 2.08 0.38 2.33 2.1 2.27 2.45 1.82
EnhA6 0.6 1.94 1.23 0.61 0.89 2.02 1.82 0.73 2.13 1.79 2.03 0.78 1.66
EnhA7 0.4 1.06 1.62 0.9 4.27 1.14 1.07 1.05 1 0.92 2.33 2.62 1.04
EnhA8 0.3 1.52 1.96 0.88 8.31 2.61 1.27 1.48 1.49 1.22 3.77 3.17 1.24
EnhA9 0.2 1.87 2.26 0.95 11.7 4.5 1.15 2.53 1.69 1.38 5.29 4.29 1.36

EnhA10 0.4 1.63 1.77 0.73 5.28 2.2 1.35 1.45 1.63 1.42 2.81 3.29 1.35
EnhA11 0.7 0.81 1.06 0.82 0.62 0.66 0.79 1.21 0.85 0.81 0.75 0.89 0.9
EnhA12 0.3 1.34 1.26 0.74 5.64 1.84 1.2 0.69 1.35 1.13 3.06 2.41 1.15
EnhA13 0.8 1.06 0.82 0.64 1.01 1.03 1.09 0.51 1.24 1.04 1.19 0.6 1.12
EnhA14 0.4 1.28 1.42 0.76 3.87 1.65 1.2 1.29 1.34 1.12 2.13 1.6 1.16
EnhA15 1 1.04 0.92 0.75 0.51 0.94 1.07 0.94 1.18 1.03 0.76 0.45 1.09
EnhA16 0.6 0.97 1.27 0.92 1.68 0.91 0.98 0.96 0.99 1.01 1.16 0.73 1.05
EnhA17 0.5 3.38 1.24 0.58 1.56 3.66 3.28 0.42 3.3 3.05 3.54 2.67 2.47
EnhA18 0.5 1.32 1.15 0.84 0.89 1.21 1.36 0.38 1.3 1.23 1.79 3.32 1.13
EnhA19 0.3 2.25 1.96 0.88 5.57 2.89 2.01 1.03 2.07 1.89 4.09 5.02 1.66
EnhA20 0.3 1.48 0.81 0.59 0.96 1.59 1.58 0.32 1.78 1.47 1.43 3.62 1.49
TxEnh1 0.4 1.67 1.24 0.66 1.36 1.86 1.04 0.74 1.98 1.57 2.04 1.44 1.59
TxEnh2 0.4 1.1 1.47 0.74 1.83 1.12 0.52 1.97 1.2 1.05 2.5 1.92 1.23
TxEnh3 0.2 0.84 1.72 1.01 1.74 0.67 0.61 3.01 0.73 0.87 2.09 2.04 0.95
TxEnh4 0.3 3.84 3.74 3.15 6.01 3.59 3.66 8.18 3.42 3.35 5.19 8.04 3.03
TxEnh5 0.5 2.52 2.75 2.25 4.38 2.29 2.43 4.29 2.34 2.23 3.42 5 2.13
TxEnh6 0.2 2.12 2.45 1.69 5.08 2.27 1.91 5.02 2 1.78 3.59 5.15 1.77
TxEnh7 0.3 1.31 1.84 0.77 5.69 2 0.76 1.51 1.32 1.06 3.88 2.5 1.15
TxEnh8 0.2 2.39 2.01 1.45 5.29 2.9 2.15 4.02 2.4 2.06 3.79 4.88 1.97
TxWk1 2.8 1.05 1.26 1.2 0.24 0.87 1.02 3.45 1.19 1.17 0.64 1.46 1.22
TxWk2 0.8 1.75 2.01 1.75 1.76 1.31 1.7 2.07 1.69 1.65 1.98 2.84 1.65

Tx1 0.8 0.73 1.23 1.05 0.26 0.49 0.3 1.52 0.67 0.87 0.67 0.67 1
Tx2 1.6 0.74 1.07 1.02 0.16 0.58 0.39 1.44 0.83 0.85 0.47 0.4 0.95
Tx3 0.5 0.58 1.29 0.67 0.93 0.5 0.35 1.17 0.69 0.58 1.3 0.81 0.74
Tx4 0.5 1.32 1.47 1.35 0.52 1.01 1.08 4.39 1.31 1.35 1.24 2.44 1.44
Tx5 0.9 0.97 1.75 1.33 0.59 0.65 0.9 7 0.86 0.98 0.88 2.42 0.94
Tx6 1.1 1.92 1.54 1.52 0.49 1.69 2.08 4.81 2.24 2.01 1.27 3.24 2.12
Tx7 0.8 2.51 1.89 1.95 0.97 2.12 2.7 7.07 2.67 2.45 2.05 4.87 2.46
Tx8 0.7 1.81 1.54 1.09 1.32 1.77 1.7 3.42 2.01 1.71 1.92 2.94 1.71

TxEx1 0.3 3.1 2.51 2.56 1.91 2.41 2.83 6.9 2.83 2.9 3.52 6.38 2.7
TxEx2 0.6 3.94 3.68 3.4 2.57 2.97 3.98 8.4 3.62 3.65 4.13 7.81 3.29
TxEx3 0.7 2.4 2.88 2.37 2.44 1.74 2.31 7.69 2.13 2.22 2.6 5.3 2.05
TxEx4 0.1 3.73 3.45 2.66 8.09 4.71 3.03 5.97 3.1 3.05 7.01 8.31 2.74
znf1 0.4 0.72 0.8 1.76 0.28 0.2 0.33 1.37 0.27 0.75 0.34 1.29 0.53
znf2 0.2 2.14 1.3 2.81 0.75 0.65 1.17 1.28 0.79 1.2 1.28 4.93 1.15

DNase1 0.2 2.17 2.07 1.48 11.8 4.66 3.36 0.72 2.02 1.95 2.63 4.11 1.73
BivProm1 0.1 5.92 13.5 6.41 15.9 9.44 3.92 0.86 3.45 3.83 10.8 13.3 3.1
BivProm2 0.2 4.8 12.1 4.61 14.4 7.21 3.88 0.54 3.33 3.54 8.16 10.8 2.96
BivProm3 0.3 2.79 3.55 1.65 7.39 3.68 2.63 0.95 2.32 2.39 4.27 4.26 2.05
BivProm4 0.1 4.63 4.82 1.67 7.9 6.37 3.86 0.93 4.03 3.8 7.11 4.97 3.06
PromF1 0.2 2.32 3.67 1.45 12.8 5.56 2.15 2.14 1.82 1.76 5.23 7.15 1.59
PromF2 0.1 3.31 6.12 1.74 15.7 9.7 2.15 4.47 2.38 2.25 7.53 7.44 1.93
PromF3 0.2 3.47 11.9 3.01 18.1 13.2 1.71 8.41 2.17 2.11 9.11 5.48 1.91
PromF4 0.2 5.99 14.1 6.63 18.3 15.1 2.91 9.4 3.59 4 12.7 3.05 3.12
PromF5 0.1 5.86 12.9 6.26 17 12 3.32 2.14 3.4 3.83 11.9 12.1 3.04
PromF6 0.1 2.72 6.28 1.55 10.7 6.27 1.36 6.96 2.14 1.89 5.75 4.4 1.82
PromF7 0.2 1.82 3.51 1.06 3.32 2.35 1.01 5.64 1.78 1.47 4.03 3.36 1.56

TSS1 0.1 6.81 10.1 8.06 17.3 12.9 3.03 6.09 3.47 4.71 12.8 5.57 3.32
TSS2 0.1 6.02 6.16 7.76 14.4 9.26 3.23 2.2 2.62 4.27 9.88 9.16 2.91
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GapArtf1 12 0.21 0.05 0.41 0.05 0.05 0.17 0.11 0.06 0.48 0.04 0.09 0.18
GapArtf2 0.1 0.23 0.1 0.24 2.1 0.4 2.8 0.17 0.06 0.33 0.32 0.26 0.16
GapArtf3 0 0.9 0.27 0.39 6.46 2.08 3.31 0.16 0.13 0.54 0.77 0.52 0.32

Quies1 9.9 0.7 0.49 0.82 0.1 0.63 1.33 0.03 0.97 0.79 0.26 0.02 1.05
Quies2 3.1 0.6 0.52 0.63 0.16 0.51 1.11 0.02 0.79 0.61 0.45 0.06 0.83
Quies3 12 0.88 0.81 1.08 0.2 0.73 0.97 0.86 0.95 0.98 0.32 0.25 1.02
Quies4 4.5 0.77 0.44 1.34 0.07 0.18 0.41 0.3 0.25 1.35 0.07 0.07 0.45
Quies5 1.7 0.87 2.08 1.26 0.01 0.05 0.09 0.05 1.01 1.57 0.42 0.01 1.16

HET1 0.7 0.52 0.61 0.75 0.36 0.28 0.72 0.03 0.43 0.64 0.54 0.22 0.56
HET2 0.7 0.55 0.82 0.72 1.15 0.55 1.16 0.03 0.74 0.54 0.94 0.26 0.88
HET3 1.4 1 0.6 1.46 0.15 0.2 0.31 0.45 0.24 1.51 0.12 0.16 0.46
HET4 0.6 0.82 0.42 1.1 0.44 0.17 1.77 0.44 0.16 1.26 0.11 0.22 0.38
HET5 0.2 0.94 0.67 1.19 1.13 0.32 0.65 0.7 0.3 1.14 0.58 0.79 0.56
HET6 0.6 0.59 0.34 1 0.33 0.13 0.53 0.26 0.11 0.99 0.2 0.22 0.35
HET7 1 0.57 0.51 1.15 0.16 0.13 0.31 0.45 0.17 0.95 0.2 0.22 0.34
HET8 0.4 0.8 0.75 1.04 1.02 0.39 0.63 0.46 0.47 0.87 0.93 0.46 0.7
HET9 1 0.69 0.35 1.01 0.15 0.2 0.75 0.33 0.26 1.2 0.14 0.1 0.54

ReprPC1 0.2 2.15 3.82 1.56 5.74 3.74 2.48 0.72 2.11 1.52 3.46 2.76 1.75
ReprPC2 0.3 1.5 1.74 0.97 1.56 1.75 1.77 0.91 1.62 1.19 1.75 0.55 1.41
ReprPC3 1.1 1.15 1.15 0.88 0.55 1.05 1.41 0.75 1.23 1.03 1.11 0.24 1.2
ReprPC4 3.9 0.99 0.88 0.96 0.22 0.8 1.22 0.59 1.02 1.01 0.51 0.1 1.07
ReprPC5 0.6 0.88 1.4 1.01 2.27 0.97 1.28 0.57 1.02 0.72 1.73 0.58 1.07
ReprPC6 1.5 0.76 1.07 0.9 0.91 0.66 1.09 0.62 0.89 0.68 1.09 0.32 0.95
ReprPC7 0.6 1.1 1.57 1.25 3.88 1.51 1.32 0.84 1.25 0.84 2.38 0.92 1.22
ReprPC8 0.5 1.01 2.87 1.2 0.02 0.01 0.03 0.03 1.21 1.45 1.23 0.01 1.25
ReprPC9 0.4 1.09 1.24 0.95 0.64 1.02 1.25 0.99 1.17 1.02 0.97 0.36 1.12

Acet1 0.2 0.73 1.04 0.99 3.31 0.67 0.72 0.45 0.52 0.93 1.4 1.12 0.85
Acet2 0.9 0.8 1.03 0.75 0.75 0.72 1.12 0.5 1 0.71 1.47 0.39 0.96
Acet3 2.6 0.68 0.89 0.84 0.24 0.47 0.82 0.7 0.74 0.68 0.59 0.18 0.79
Acet4 0.4 0.82 1.2 0.78 2 1.01 0.97 0.69 1.11 0.62 2.48 0.82 0.98
Acet5 0.9 0.82 0.9 0.73 0.55 0.79 1.04 0.53 1.09 0.71 1.11 0.3 1
Acet6 0.4 1.15 1.02 0.72 2.29 1.54 1.29 0.59 1.49 0.89 2.4 1.01 1.22
Acet7 0.3 1.34 1.4 0.92 6.56 3.11 1.19 0.78 1.56 0.87 4.26 2.75 1.21
Acet8 0.6 0.69 1.05 0.86 0.81 0.58 0.86 0.6 0.81 0.63 1.25 0.39 0.79

EnhWk1 1.5 1.38 0.9 0.87 0.65 1.54 1.68 0.49 1.7 1.22 1.09 0.29 1.47
EnhWk2 0.4 1.35 1.75 1.18 4.53 2.35 1.14 1.47 1.57 0.9 3.48 1.77 1.26
EnhWk3 0.8 1.61 1.21 0.83 1.31 1.9 1.71 0.7 1.87 1.25 2.24 0.6 1.48
EnhWk4 2.2 1.84 0.94 0.79 0.59 2.16 2.23 0.35 2.16 1.53 1.36 0.18 1.74
EnhWk5 1 0.98 1 0.92 0.5 0.9 1.05 0.84 1.12 0.95 0.73 0.43 1.08
EnhWk6 0.6 1.06 1.3 0.94 1.78 1.17 0.83 1.41 1.2 0.9 1.57 1.49 1.1
EnhWk7 0.5 1.07 1.12 0.94 3.06 1.32 0.99 1.09 1.13 0.94 1.9 2.11 1.08
EnhWk8 1.4 1.42 0.95 0.86 0.57 1.51 1.72 0.33 1.67 1.33 1.21 0.47 1.42
EnhA1 0.2 2.33 2.25 1.48 9 5.95 1.56 1.75 2.19 1.44 5.56 5.55 1.66
EnhA2 0.3 2.73 1.55 1.08 4.39 3.8 2.59 0.69 2.73 2.03 4.27 2.19 2.09
EnhA3 0.2 2.79 1.79 1.19 8.68 5.63 1.94 1.06 2.63 1.92 4.91 5.91 2.01
EnhA4 0.3 2.16 1.25 0.95 7.59 4.06 1.92 0.57 2.24 1.58 3.7 4.18 1.75
EnhA5 0.7 1.91 1.1 0.94 3.59 2.56 1.92 0.59 2.07 1.53 2.37 1.86 1.7
EnhA6 0.6 1.6 1.36 0.88 1.34 1.9 1.5 0.83 1.9 1.23 1.99 0.66 1.51
EnhA7 0.4 0.98 1.55 1 3.76 1.43 1.09 1.15 1.08 0.73 2.72 1.92 1.05
EnhA8 0.3 1.4 1.84 1.06 6.02 2.98 1.18 1.67 1.48 0.93 3.93 2.96 1.22
EnhA9 0.2 1.68 2.14 1.21 7.91 4.41 0.96 2.43 1.66 0.98 5.08 4.45 1.3

EnhA10 0.4 1.54 1.7 0.99 4.87 2.51 1.27 1.61 1.6 1.12 3.24 2.93 1.34
EnhA11 0.7 0.93 1.16 0.96 0.97 0.82 0.94 1.29 0.98 0.86 1 0.73 0.99
EnhA12 0.3 1.26 1.34 0.97 5.02 2.22 1.23 0.87 1.39 0.91 3.51 1.46 1.15
EnhA13 0.8 1.09 0.98 0.83 1.52 1.22 1.26 0.66 1.32 0.95 1.54 0.4 1.18
EnhA14 0.4 1.21 1.48 0.97 3.67 1.88 1.16 1.4 1.38 0.91 2.46 1.14 1.16
EnhA15 1 1.07 1.07 0.91 0.89 1.05 1.15 1.04 1.24 0.97 0.87 0.35 1.13
EnhA16 0.6 1.08 1.29 1.01 2.41 1.14 1.04 1.09 1.08 1.04 1.53 0.46 1.11
EnhA17 0.5 2.51 1.39 0.94 2.62 3.1 2.47 0.59 2.59 1.99 3.07 1.72 2.05
EnhA18 0.5 1.18 1.17 0.96 1.37 1.17 1.33 0.48 1.21 1.12 2 2.06 1.07
EnhA19 0.3 1.8 1.82 1.14 5 2.81 1.64 1.14 1.81 1.32 3.97 3.91 1.46
EnhA20 0.3 1.38 0.98 0.84 2.04 1.77 1.61 0.5 1.72 1.16 1.68 3.14 1.48
TxEnh1 0.4 1.63 1.45 0.96 2.37 2.15 0.81 1.11 1.93 1.22 2.46 1.92 1.57
TxEnh2 0.4 1.29 1.6 0.99 2.69 1.53 0.44 2.12 1.4 0.97 3.21 2.17 1.31
TxEnh3 0.2 0.92 1.71 1.09 2.02 0.82 0.43 2.89 0.82 0.81 2.58 3.51 0.96
TxEnh4 0.3 2.51 2.97 2.18 5.11 3.12 2.28 5.99 2.38 1.93 4.2 6.47 2.09
TxEnh5 0.5 1.76 2.31 1.72 3.74 2.14 1.58 3.54 1.8 1.37 3.08 4.5 1.61
TxEnh6 0.2 1.66 2.2 1.45 4.32 2.37 1.3 4.13 1.69 1.17 3.5 4.95 1.46
TxEnh7 0.3 1.21 1.85 1.06 5.07 2.31 0.58 1.6 1.39 0.78 4.14 2.94 1.15
TxEnh8 0.2 1.9 2 1.36 5.12 2.97 1.45 3.76 2 1.35 3.86 5.4 1.63
TxWk1 2.8 1.13 1.36 1.21 0.39 0.99 0.76 3.26 1.17 1.12 0.63 2.73 1.2
TxWk2 0.8 1.33 1.81 1.42 1.79 1.26 1.13 2.01 1.41 1.13 1.88 2.26 1.33

Tx1 0.8 1.06 1.39 1.15 0.69 0.76 0.28 1.89 0.92 1.06 1.07 2.21 1.14
Tx2 1.6 0.98 1.22 1.12 0.38 0.79 0.34 1.62 0.99 1 0.63 1.36 1.06
Tx3 0.5 0.73 1.41 0.9 1.24 0.69 0.27 1.26 0.87 0.6 1.86 1.54 0.84
Tx4 0.5 1.34 1.59 1.27 0.87 1.12 0.75 4.19 1.27 1.21 1.39 5.31 1.35
Tx5 0.9 0.92 1.68 1.22 0.65 0.66 0.63 5.33 0.77 0.9 0.88 4.9 0.88
Tx6 1.1 1.77 1.69 1.4 0.74 1.78 1.44 4.72 1.97 1.53 1.06 5.41 1.85
Tx7 0.8 2.02 1.98 1.55 1.21 2.01 1.76 6.04 2.15 1.65 1.68 6.79 1.96
Tx8 0.7 1.61 1.67 1.14 1.86 1.87 1.2 3.35 1.8 1.25 2.04 4.17 1.54

TxEx1 0.3 2.17 2.24 1.84 2.19 2 1.73 5.84 2.04 1.81 2.9 6.41 1.95
TxEx2 0.6 2.59 3.01 2.2 2.51 2.44 2.44 6.63 2.45 2.12 3.08 7.25 2.22
TxEx3 0.7 1.69 2.39 1.73 2.29 1.54 1.47 5.73 1.55 1.43 2.16 6.07 1.51
TxEx4 0.1 2.58 2.77 2.01 6.97 4.02 1.94 5.08 2.31 1.81 5.62 5.11 2
znf1 0.4 1.09 0.95 1.47 0.56 0.34 0.26 2.18 0.35 1.47 0.49 2.97 0.64
znf2 0.2 1.75 1.32 1.97 1.23 0.71 0.88 3.32 0.74 1.34 1.21 5.79 1.04

DNase1 0.2 1.8 1.8 1.39 9.04 4.59 2.16 1.09 1.8 1.36 2.67 2.28 1.53
BivProm1 0.1 4.8 7.2 4.44 9.06 6.93 2.78 1.48 2.71 2.29 7.11 8.09 2.32
BivProm2 0.2 3.58 6.71 3.48 8.5 5.96 2.87 1.01 2.58 2.1 5.94 7.1 2.19
BivProm3 0.3 2.1 2.7 1.63 5.49 3.41 2.08 1.09 1.95 1.51 3.85 2.75 1.7
BivProm4 0.1 3.36 3.54 1.81 6.69 5.2 2.66 1.31 2.98 2.33 5.48 3.72 2.37
PromF1 0.2 1.9 2.81 1.55 8.18 4.88 1.66 2.15 1.68 1.19 4.83 4.82 1.42
PromF2 0.1 2.74 4.23 1.84 9.21 6.86 1.62 3.98 2.06 1.47 5.96 6.08 1.66
PromF3 0.2 3.26 6.81 2.62 9.73 8.1 1.31 6.4 1.95 1.35 6.46 3.56 1.61
PromF4 0.2 4.91 7.4 4.55 9.42 8.62 2.08 6.84 2.8 2.36 7.72 1.62 2.32
PromF5 0.1 4.76 6.95 4.42 9.33 7.79 2.33 2.58 2.72 2.31 7.48 7.34 2.32
PromF6 0.1 2.48 4.36 1.56 8.54 5.14 0.99 5.89 1.96 1.28 5.39 3.13 1.61
PromF7 0.2 1.84 2.9 1.22 4.43 2.63 0.79 4.84 1.76 1.15 4.55 2.43 1.5

TSS1 0.1 5.17 5.33 5.19 9.1 7.67 2.31 5.32 2.81 2.83 7.82 3.28 2.51
TSS2 0.1 4.38 3.42 4.88 8.24 6.06 2.35 2.6 2.3 2.67 6.56 5.67 2.28
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GapArtf1 4.19 0.07 0.09 2.31 0.11 0.04 0.34 0.06 0.06 0.05 0.36 0.03 0.79 0.01 0.36
GapArtf2 0.05 0.05 0.19 0.22 1.6 0.55 2.62 0 0.04 0.05 0.29 0.09 0.36 4.06 0.17
GapArtf3 0.01 0.16 0.76 0.36 12.5 5.85 3.36 0 0.15 0.14 0.62 0.23 3.1 9.64 0.43

Quies1 10.8 0.6 0.06 0.74 0 0.39 0.65 0 0.69 0.6 0.67 0.28 0.02 0.01 0.65
Quies2 3.38 0.61 0.1 0.46 0 0.4 0.67 0 0.6 0.59 0.67 0.52 0.05 0.01 0.62
Quies3 13.4 0.51 0.22 1.03 0.03 0.39 0.6 0.56 0.66 0.62 0.67 0.27 0.24 0.02 0.7
Quies4 4.79 0.08 0.13 2.7 0 0.04 0.14 0.08 0.09 0.09 0.19 0.04 0.05 0 0.19
Quies5 1.86 0.4 2.77 1.77 0.01 0.03 0.06 0.04 0.55 0.18 0.84 0.31 0.02 0.01 0.8

HET1 0.78 0.28 0.3 0.63 0.01 0.19 0.49 0.01 0.28 0.3 0.56 0.33 0.17 0.02 0.6
HET2 0.76 0.61 0.63 0.28 0.07 0.44 0.92 0 0.62 0.69 0.76 0.73 0.13 0.02 0.8
HET3 1.5 0.06 0.12 2.72 0 0.03 0.09 0.05 0.06 0.08 0.12 0.05 0.07 0.02 0.13
HET4 0.62 0.03 0.07 1.9 0.01 0.02 0.58 0.05 0.03 0.05 0.15 0.03 0.15 0.12 0.21
HET5 0.27 0.07 0.43 1.2 0.14 0.04 0.42 0.02 0.08 0.11 0.38 0.11 0.69 0.43 0.52
HET6 0.63 0.02 0.3 1.2 0.06 0.01 0.33 0.12 0.03 0.04 0.41 0.04 0.24 0.03 0.48
HET7 1.11 0.05 0.31 1.69 0.01 0.03 0.21 0.15 0.05 0.07 0.3 0.06 0.22 0.01 0.34
HET8 0.48 0.14 0.35 0.88 0.11 0.09 0.32 0.12 0.13 0.23 0.35 0.19 0.32 0.27 0.41
HET9 1.08 0.11 0.11 1.52 0 0.06 0.4 0.21 0.11 0.11 0.41 0.09 0.09 0.04 0.41

ReprPC1 0.2 4.91 11.5 0.65 4.3 5.23 4.44 0.02 3.9 3.95 3.59 5 1.15 1.45 3.85
ReprPC2 0.36 2.33 1.41 0.33 0.48 2.06 2.28 0.14 2.31 2.25 2.13 2.07 0.6 0.4 2.13
ReprPC3 1.22 1.28 0.31 0.47 0.02 1.02 1.37 0.27 1.28 1.33 1.31 1.14 0.21 0.13 1.29
ReprPC4 4.33 0.79 0.17 0.76 0.01 0.59 0.9 0.25 0.84 0.86 0.9 0.55 0.1 0.02 0.87
ReprPC5 0.68 0.74 1.05 0.33 0.64 0.55 1.07 0.28 0.63 0.96 0.88 0.98 0.54 0.22 0.99
ReprPC6 1.65 0.56 0.48 0.38 0.18 0.4 0.83 0.43 0.53 0.74 0.75 0.64 0.3 0.06 0.82
ReprPC7 0.65 1.01 1.23 0.34 1.94 0.82 1.27 0.64 0.8 1.27 1.03 1.53 0.62 0.94 1.13
ReprPC8 0.52 0.52 4.8 1.12 0 0.01 0.02 0 0.55 0.33 1.03 0.8 0.01 0.05 1.05
ReprPC9 0.41 1.07 0.81 0.6 0.22 0.84 1.14 0.74 1.14 1.12 1.17 0.87 0.39 0.23 1.17

Acet1 0.2 0.2 1.26 0.61 1.37 0.15 0.62 0.13 0.2 0.3 0.59 0.36 1.02 0.82 0.7
Acet2 0.94 0.76 0.37 0.34 0.03 0.57 0.92 0.31 0.76 0.89 0.9 0.88 0.24 0.15 0.96
Acet3 2.91 0.37 0.28 0.59 0.01 0.25 0.48 0.5 0.4 0.48 0.51 0.35 0.16 0.03 0.54
Acet4 0.44 0.71 0.49 0.23 0.41 0.58 0.71 0.41 0.69 1.04 0.73 1.06 0.6 1.53 0.79
Acet5 0.95 0.72 0.21 0.36 0.02 0.53 0.68 0.3 0.76 0.87 0.75 0.72 0.17 0.18 0.77
Acet6 0.47 1.26 0.23 0.21 0.18 1.1 0.98 0.25 1.31 1.47 1.16 1.48 0.71 1.41 1.11
Acet7 0.31 1.66 0.61 0.2 5.21 2.12 0.95 0.33 1.34 2.01 1.3 2.42 2.52 7.82 1.24
Acet8 0.62 0.48 0.51 0.52 0.1 0.34 0.57 0.38 0.46 0.66 0.58 0.59 0.28 0.45 0.62

EnhWk1 1.7 1.7 0.22 0.41 0.01 1.29 1.45 0.19 1.87 1.73 1.7 1.27 0.19 0.19 1.54
EnhWk2 0.38 1.62 1.16 0.26 4.04 1.63 1.06 1.42 1.26 2.11 1.35 2.71 1.54 4.62 1.35
EnhWk3 0.91 2.73 0.48 0.22 0.18 2.18 2.12 0.51 2.6 2.66 2.38 2.93 0.38 1.05 2.14
EnhWk4 2.44 3.49 0.2 0.26 0.02 2.77 3.04 0.16 3.58 3.03 3.1 2.46 0.11 0.15 2.72
EnhWk5 1.09 0.89 0.47 0.62 0.05 0.71 0.84 0.6 1.03 0.97 0.97 0.69 0.27 0.16 0.95
EnhWk6 0.64 0.8 0.62 0.48 0.15 0.74 0.67 1 0.91 1.06 0.87 0.87 1.14 1.9 0.92
EnhWk7 0.53 0.79 0.36 0.56 0.14 0.76 0.69 0.68 0.84 0.94 0.84 0.93 1.55 0.61 0.83
EnhWk8 1.51 2.29 0.34 0.61 0 1.81 2.11 0.12 2.44 2.02 2.1 1.83 0.3 0.18 1.91
EnhA1 0.19 4.39 1.91 0.42 21 7.39 1.9 1.29 2.95 3.89 2.82 5.37 6.9 12.5 2.58
EnhA2 0.36 6.3 0.78 0.2 0.85 6.17 4.46 0.31 5.57 5.24 4.78 7.39 1.86 4.55 4.23
EnhA3 0.21 5.64 0.81 0.33 7.88 8 3.21 0.35 4.53 4.55 3.9 5.6 9.25 12.3 3.44
EnhA4 0.33 3.59 0.36 0.21 1.96 4.42 2.16 0.09 3.1 3.18 2.74 3.57 5.43 7.05 2.37
EnhA5 0.79 2.94 0.28 0.3 0.17 2.69 2.07 0.14 2.82 2.7 2.56 2.74 1.78 1.8 2.21
EnhA6 0.62 2.66 0.54 0.22 0.24 2.34 2.25 0.55 2.79 2.67 2.36 2.7 0.42 1.13 2.26
EnhA7 0.42 0.81 1.16 0.33 1.76 0.75 0.98 0.87 0.68 1.03 0.8 1.19 1.92 2.47 0.87
EnhA8 0.28 1.52 1.58 0.36 4.89 1.97 1.05 1.31 1.21 1.74 1.19 2.15 2.92 8.02 1.21
EnhA9 0.18 2.11 1.62 0.37 13 3.42 0.93 2.47 1.38 2.25 1.44 2.82 5.94 13.1 1.4

EnhA10 0.43 1.85 1.4 0.41 1.62 2.09 1.29 1.24 1.7 1.92 1.56 2.18 2.81 4.74 1.47
EnhA11 0.79 0.62 0.5 0.6 0.07 0.49 0.61 1 0.67 0.77 0.71 0.58 0.52 0.39 0.72
EnhA12 0.36 1.33 0.69 0.31 2.06 1.4 0.97 0.48 1.14 1.62 1.14 2.03 0.87 5.3 1.11
EnhA13 0.84 1.05 0.31 0.41 0.06 0.84 0.91 0.28 1.1 1.17 1.03 1.04 0.2 0.8 1
EnhA14 0.4 1.29 0.77 0.35 2.15 1.37 1.03 1.04 1.16 1.6 1.15 1.64 0.75 4.67 1.16
EnhA15 1.12 1.03 0.37 0.53 0.11 0.8 0.96 0.73 1.09 1.15 1.05 0.83 0.22 0.57 1.02
EnhA16 0.71 0.81 0.97 0.8 0.44 0.7 0.92 0.78 0.85 0.89 0.95 0.8 0.34 0.73 0.98
EnhA17 0.58 5.89 0.57 0.27 0.14 5.47 4.85 0.21 5.66 4.83 4.74 5.83 0.96 2.32 4.32
EnhA18 0.5 1.87 0.81 0.76 0.09 1.53 1.73 0.21 1.75 1.63 1.62 2.15 1.43 1.77 1.53
EnhA19 0.28 3.35 1.64 0.35 2.23 3.52 2.46 0.89 2.74 2.98 2.51 4.42 3.24 8.15 2.36
EnhA20 0.38 1.74 0.28 0.3 0.07 1.55 1.54 0.13 1.91 1.71 1.62 1.48 2.5 0.42 1.56
TxEnh1 0.43 1.59 0.34 0.24 0.08 1.65 0.92 0.34 1.94 2.03 1.58 1.89 1.12 2.4 1.59
TxEnh2 0.43 0.72 0.61 0.32 0.21 0.68 0.36 1.87 0.75 1.04 0.74 1.11 1.42 3.1 0.85
TxEnh3 0.27 0.44 0.83 0.53 0.72 0.37 0.55 3.18 0.43 0.61 0.63 0.71 2.14 2.59 0.72
TxEnh4 0.25 2.06 2.81 0.67 4.08 2 2.9 14.5 1.96 2.22 1.54 2.84 17.2 7.85 1.81
TxEnh5 0.49 1.25 2.04 0.57 2.35 1.21 1.91 5.89 1.33 1.6 1.15 1.82 7.23 2.82 1.37
TxEnh6 0.19 1.25 1.54 0.44 3.02 1.41 1.66 7.08 1.34 1.62 1.1 1.86 8.85 6.75 1.28
TxEnh7 0.3 1.27 0.96 0.23 3.97 1.49 0.65 1.38 1.03 1.71 1.06 2.18 2.3 5.29 1.07
TxEnh8 0.25 1.92 0.85 0.36 2.53 2.31 1.99 4.1 2.17 2.3 1.63 2.56 8.98 7.73 1.75
TxWk1 3.03 0.59 0.58 0.87 0.02 0.71 1.07 2.95 1.11 0.9 0.9 0.53 1.92 0.16 1.07
TxWk2 0.86 0.69 1.32 0.57 0.53 0.55 1.32 2.12 0.84 1.02 0.86 0.93 2.7 0.41 1.08

Tx1 0.91 0.28 0.46 0.81 0.01 0.23 0.23 0.92 0.34 0.45 0.42 0.34 0.42 0.66 0.5
Tx2 1.74 0.4 0.43 0.88 0.01 0.36 0.32 0.86 0.57 0.63 0.56 0.38 0.3 0.27 0.63
Tx3 0.56 0.42 0.53 0.4 0.24 0.38 0.33 0.94 0.47 0.73 0.53 0.65 0.48 1.1 0.59
Tx4 0.5 0.69 0.51 0.69 0.03 0.62 1 4.09 0.93 0.87 0.79 0.75 3.07 0.94 1
Tx5 1 0.37 1 0.76 0.12 0.33 0.8 9.56 0.5 0.52 0.53 0.46 3.32 0.29 0.64
Tx6 1.17 1.11 0.55 0.62 0 1.33 2.22 3.31 2.1 1.57 1.48 0.96 5.37 0.45 1.86
Tx7 0.83 1.4 0.64 0.57 0.01 1.43 2.68 7.44 2.17 1.76 1.51 1.41 7.92 1.07 1.94
Tx8 0.73 1.5 0.54 0.38 0.14 1.62 1.77 3 2.07 1.91 1.61 1.71 4.66 1.72 1.72

TxEx1 0.26 1.98 1.22 0.62 0.15 1.76 2.49 9.93 2.12 1.93 1.69 2.22 10.2 3.21 2.03
TxEx2 0.5 1.64 2.49 0.78 0.31 1.14 3.21 13.3 1.92 1.84 1.4 1.9 13.7 2.1 1.81
TxEx3 0.65 0.9 2.13 0.71 0.77 0.67 1.8 12.7 0.98 1.09 0.93 1.13 8.72 1.07 1.17
TxEx4 0.1 3.01 2.69 0.53 10.4 3.9 2.43 8.09 2.28 2.78 2.03 3.84 8.28 12.6 2.2
znf1 0.44 0.08 0.29 2.09 0.03 0.05 0.24 0.13 0.09 0.13 0.26 0.11 1.12 0.25 0.32
znf2 0.15 0.2 0.31 1.35 0.17 0.09 0.73 0.11 0.16 0.22 0.39 0.26 5.07 0.61 0.59

DNase1 0.22 2.78 2.32 2.17 10.4 4.3 10.1 0.34 2.23 2.95 2.41 3.17 3.03 7.12 2.45
BivProm1 0.14 8.74 52 8.77 31.7 11.3 4.48 0.16 2.8 4.06 4.14 12.7 1.06 13.9 3.81
BivProm2 0.16 7.25 41.1 4.76 16.1 8.61 4.81 0.04 3.45 4.2 4.22 8.94 1.25 6.89 4.14
BivProm3 0.3 4.01 5.6 1.24 6.14 4.06 3.44 0.47 2.83 3.24 3.14 5.01 1.26 3.33 3
BivProm4 0.14 8.44 7.77 0.72 6.48 9.81 5.41 0.49 6.65 5.8 5.66 9.73 1.66 8.63 5.39
PromF1 0.22 2.94 5.38 0.82 20.5 4.58 3.41 1.66 1.69 2.68 1.98 4.22 4.59 12.1 1.85
PromF2 0.15 5.02 10.8 0.92 39.6 10.5 2.57 4.13 2.6 3.48 2.75 5.25 5.45 20.9 2.52
PromF3 0.16 4.2 35.4 2.26 63.7 15.6 1.24 10.8 1.38 2.61 1.96 6.69 0.76 32.8 1.84
PromF4 0.19 8.7 55.7 9.76 72.8 31.5 2.4 13.1 2.61 4.48 4 19 0.21 37.9 3.39
PromF5 0.14 9.06 48.3 8.88 51.6 16.5 3.7 0.85 3.02 4.25 4.38 17.2 1.13 21.4 3.88
PromF6 0.14 2.68 9.81 0.52 19.8 4.8 0.91 7.92 1.53 2 1.57 2.92 0.56 16.2 1.67
PromF7 0.17 1.47 3.75 0.41 3.19 1.54 0.72 6.51 1.27 1.51 1.16 1.89 1.35 5.38 1.34

TSS1 0.13 12.1 41.2 17.4 61.4 25.7 3.01 6 3.43 5.3 6.09 23.5 0.83 30.3 4.8
TSS2 0.12 9.59 23.1 18.7 39.7 16 4.24 1.49 2.48 3.71 5.27 13.6 1.98 16 4.04

100 0.99 0.99 0.99 0.99 0.99 0.99 1.00 1.00 0.99 1.71 1.01 1.01 0.99 0.99

non_coding_fixed_nc_0.05

st
at

e

%
 N

C 
ge

no
m

e

CA
D

D

CD
TS

D
A

N
N

Ei
ge

n_
PC

Ei
ge

n

FA
TH

M
M

FI
RE

G
ER

P

LI
N

SI
G

H
T

Ph
as

tC
on

s

RE
M

M

fit
Co

ns

fu
nS

eq
2

ph
yl

oP

GapArtf1 4.19 0.32 0.13 1.57 0.11 0.12 0.48 0.18 0.12 0.13 0.57 0.08 0.48 0.03 0.4
GapArtf2 0.05 0.13 0.12 0.21 1.91 0.46 4.19 0.03 0.05 0.09 0.29 0.25 0.51 1.02 0.14
GapArtf3 0.01 0.39 0.34 0.42 9.02 2.83 5.02 0.03 0.09 0.19 0.51 0.72 1.04 2.53 0.23

Quies1 10.8 0.68 0.32 0.78 0.03 0.58 1 0.01 0.88 0.58 0.75 0.29 0.02 0.1 0.97
Quies2 3.38 0.59 0.36 0.54 0.04 0.49 0.82 0.01 0.68 0.54 0.6 0.41 0.08 0.12 0.75
Quies3 13.4 0.77 0.63 1.08 0.09 0.58 0.81 0.72 0.85 0.61 0.88 0.3 0.19 0.26 0.94
Quies4 4.79 0.5 0.33 1.8 0.02 0.1 0.3 0.2 0.18 0.13 0.55 0.06 0.06 0.04 0.35
Quies5 1.86 0.73 2.53 1.44 0.01 0.04 0.07 0.04 0.9 0.48 1.37 0.38 0.02 0.2 1.1

HET1 0.78 0.38 0.5 0.7 0.15 0.23 0.52 0.01 0.32 0.31 0.47 0.36 0.35 0.11 0.49
HET2 0.76 0.51 0.74 0.48 0.66 0.49 0.86 0.01 0.6 0.64 0.61 0.68 0.28 0.15 0.75
HET3 1.5 0.67 0.42 1.91 0.04 0.08 0.21 0.29 0.15 0.12 0.61 0.07 0.13 0.09 0.32
HET4 0.62 0.54 0.28 1.41 0.08 0.06 2.25 0.2 0.09 0.1 0.55 0.06 0.24 0.14 0.28
HET5 0.27 0.53 0.5 1.21 0.45 0.13 0.61 0.24 0.13 0.22 0.61 0.29 0.87 0.37 0.42
HET6 0.63 0.31 0.29 1.13 0.16 0.06 0.39 0.17 0.05 0.13 0.49 0.09 0.21 0.05 0.29
HET7 1.11 0.34 0.43 1.38 0.08 0.07 0.24 0.3 0.1 0.13 0.4 0.11 0.22 0.06 0.27
HET8 0.48 0.53 0.59 1 0.68 0.2 0.42 0.27 0.28 0.27 0.51 0.56 0.63 0.33 0.54
HET9 1.08 0.44 0.27 1.21 0.04 0.14 0.73 0.27 0.18 0.17 0.62 0.1 0.09 0.05 0.44

ReprPC1 0.2 2.55 5.34 1.13 7.87 3.79 2.76 0.34 2.37 3.33 2.15 3.69 5.48 1.91 1.96
ReprPC2 0.36 1.68 1.69 0.68 1.29 1.69 1.83 0.61 1.74 2.05 1.57 1.69 0.92 0.81 1.47
ReprPC3 1.22 1.17 0.92 0.71 0.22 0.97 1.26 0.55 1.17 1.15 1.16 0.97 0.32 0.36 1.16
ReprPC4 4.33 0.93 0.66 0.9 0.07 0.69 1.01 0.43 0.92 0.76 0.97 0.46 0.1 0.18 0.98
ReprPC5 0.68 0.7 1.31 0.64 1.98 0.71 0.96 0.42 0.75 0.88 0.73 1.27 0.7 0.46 0.9
ReprPC6 1.65 0.6 0.91 0.63 0.59 0.5 0.81 0.5 0.66 0.65 0.65 0.75 0.3 0.27 0.81
ReprPC7 0.65 0.86 1.5 0.71 3.99 1.12 1.06 0.68 0.92 1.26 0.83 1.85 1.01 1.08 1
ReprPC8 0.52 0.82 3.68 1.15 0.01 0.01 0.02 0.01 1.03 0.68 1.36 0.93 0.01 0.31 1.17
ReprPC9 0.41 1.07 1.14 0.8 0.44 0.89 1.12 0.9 1.13 1.09 1.09 0.85 0.55 0.48 1.08

Acet1 0.2 0.36 0.99 0.74 3.65 0.32 0.52 0.26 0.25 0.38 0.75 0.85 1.45 0.9 0.59
Acet2 0.94 0.73 0.85 0.54 0.36 0.59 0.89 0.39 0.82 0.75 0.74 1.11 0.57 0.42 0.88
Acet3 2.91 0.55 0.71 0.75 0.09 0.35 0.6 0.61 0.58 0.43 0.56 0.41 0.2 0.2 0.68
Acet4 0.44 0.75 1.03 0.5 1.56 0.74 0.78 0.53 0.91 0.92 0.69 1.95 1.03 1.51 0.87
Acet5 0.95 0.78 0.68 0.57 0.27 0.65 0.83 0.41 0.95 0.76 0.76 0.84 0.33 0.47 0.93
Acet6 0.47 1.23 0.79 0.49 1.44 1.26 1.19 0.38 1.46 1.41 1.1 1.93 0.98 1.49 1.19
Acet7 0.31 1.48 1.25 0.59 7.51 2.77 1.16 0.54 1.53 2.09 1.16 4.08 3.1 4.93 1.19
Acet8 0.62 0.58 0.92 0.7 0.53 0.45 0.65 0.49 0.64 0.59 0.56 0.91 0.51 0.53 0.69

EnhWk1 1.7 1.6 0.68 0.69 0.22 1.5 1.64 0.33 1.81 1.66 1.57 1.11 0.35 0.64 1.51
EnhWk2 0.38 1.42 1.68 0.75 5.21 2.11 1.11 1.34 1.45 2.15 1.14 3.35 2.12 3.63 1.2
EnhWk3 0.91 2.04 1.03 0.54 0.7 2.02 1.89 0.57 2.1 2.42 1.81 2.31 0.76 1.44 1.6
EnhWk4 2.44 2.46 0.71 0.55 0.14 2.44 2.57 0.25 2.6 2.6 2.29 1.66 0.21 0.69 1.97
EnhWk5 1.09 0.97 0.85 0.82 0.23 0.8 0.95 0.72 1.07 0.91 1 0.65 0.44 0.5 1.03
EnhWk6 0.64 0.99 1.14 0.77 1.45 0.89 0.77 1.16 1.09 1.09 0.95 1.23 1.4 1.99 1.02
EnhWk7 0.53 1.01 0.92 0.81 2.82 0.96 0.86 0.87 1.02 0.96 0.96 1.51 2.57 1.23 1
EnhWk8 1.51 1.74 0.76 0.72 0.17 1.61 1.85 0.22 1.89 1.75 1.68 1.32 0.81 0.55 1.53
EnhA1 0.19 2.94 2.32 1.09 13.8 7.27 1.88 1.53 2.48 4.09 2.13 6.79 6.4 8.17 1.83
EnhA2 0.36 3.88 1.42 0.68 3.52 4.41 3.38 0.47 3.52 4.88 3.26 5.13 3.11 3.74 2.54
EnhA3 0.21 3.74 1.66 0.8 12 6.45 2.58 0.63 3.25 4.88 2.95 5.34 6.33 7.79 2.34
EnhA4 0.33 2.73 1 0.62 8.45 3.96 2.19 0.27 2.6 3.48 2.29 3.57 4.43 4.57 1.92
EnhA5 0.79 2.39 0.87 0.68 2.52 2.54 2.12 0.34 2.37 2.77 2.16 2.36 2.47 1.91 1.85
EnhA6 0.62 1.95 1.15 0.56 0.83 1.97 1.77 0.68 2.11 2.35 1.75 2.03 0.67 1.62 1.62
EnhA7 0.42 0.8 1.49 0.64 4.15 1.01 0.9 0.96 0.82 1.02 0.73 2.28 2.53 2.11 0.89
EnhA8 0.28 1.38 1.83 0.73 8.16 2.51 1.15 1.37 1.37 1.99 1.11 3.84 3.31 5.3 1.14
EnhA9 0.18 1.8 2.12 0.86 11.6 4.47 1.04 2.34 1.6 2.57 1.28 5.55 4.78 8.59 1.28

EnhA10 0.43 1.7 1.7 0.76 5.19 2.2 1.35 1.36 1.64 2.11 1.44 2.97 3.63 3.68 1.36
EnhA11 0.79 0.84 1.02 0.85 0.59 0.65 0.78 1.13 0.85 0.78 0.84 0.77 0.88 0.68 0.9
EnhA12 0.36 1.29 1.19 0.67 5.56 1.79 1.14 0.63 1.29 1.69 1.07 3.19 2.33 3.33 1.1
EnhA13 0.84 1.12 0.79 0.67 0.97 1.02 1.1 0.47 1.26 1.13 1.07 1.25 0.56 0.88 1.14
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Figure S40: Enrichment of selected full-stack states with prioritized variants, whole genome. A similar figure to Fig. 
S36, except showing the top enriched states for prioritized variants from the whole genome not restricted to non-coding 
regions. Fold enrichment of full-stack states for genomic bases prioritized in the (A) top 10% (B) top 5%, and (C) top 1% 
bases by 12-different variant prioritization scores (Methods). Only states that were among the five with greatest enrichment 
for at least one score are shown. Top enrichment values are colored red based on the rank of the state for the score as 
indicated in the color legend at the bottom. Depletions are shown in yellow.  
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Figure S41: Comparison of the full-stack model annotations against the concatenated and independent model 
annotations at predicting top 1% non-coding bases prioritized by various variant prioritization scores. The box-plots 
show AUROC of the (A) 127 100-state annotations from independent models and (B) 98 18-state annotations from 
concatenated models at predicting locations of the top 1% non-coding prioritized variants. In both panels, the x-axis 
represents different groups of top 1% non-coding bases prioritized variants previously curated in (Arneson & Ernst, 2019), 
based on 14-different variant-prioritization scores (Methods). The (A) blue and (B) red dots show the AUROC for the full-
stack chromatin state annotations.  
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Enrichment of full-stack states with GNOMAD variants
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Figure S42: Full-stack states enrichments with variants from GNOMAD stratified by minor allele frequencies, 
common variants (A) and CpG dinucleotides (B). In each subpanel, each row corresponds to a full-stack state. The first 
column gives the state labels, the second gives the percent of the genome that each state covers. The heatmap colors are 
on a column specific coloring scale.  The last row shows the percentage of the genome that each group of variants occupy. 
(A) The last column shows the enrichment of full-stack states with common variants from UCSC Genome Browser’ 
snp151 track (Methods). Other columns show fold enrichments of full-stack states for GNOMAD variants with the 
specified ranges of MAF, which are ordered in increasing MAF (Karczewski et al., 2020).  (B) The last column shows 
fold enrichment of full-stack states with CpG dinucleotides. The three states showing highest enrichment if variants of 
lowest MAF (0 < MAF <= 0.0001) (TSS1-2, PromF4) are also the states most enriched states with CpG dinucleotide sites, 
likely reflecting the higher mutation rates associated with CpG dinucleotide sites (Karczewski et al., 2020). We note the 
distinction between this panel, which shows the enrichments of states with CpG dinucleotide sites, and Fig. S28B, which 
highlights the relative higher enrichments of TSS-associated states with regions that are rich with G, C or both nucleotides 
and hence with low-complexity repeat class.  
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Figure S43: Full-stack states enrichments with GWAS catalog variants (Welter et al., 2014)  and sex chromosomes. 
Each row corresponds to a full-stack state. The first column gives the state labels and the second column shows the 
percentage in the genome that each full-stack state occupies. The third column shows the fold enrichments of full-stack 
states with GWAS catalog variants against the whole-genome. The fourth column shows the percentage of the background 
context (UCSC snp151 common variants) that each full-stack state occupies. The fifth column shows fold enrichments with 
GWAS catalog variants against the background of common variants (Methods). The sixth, seventh and eight columns report 
the autosomal, chrX, and chrY fold enrichments, respectively. Columns are colored on a column specific coloring scale. 
The last row reports the percent of the background context (whole genome and set of common variants) that each annotation 
category covers.  
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Figure S44: Full-stack states enrichment values for fine-mapped variants at phenotype associated loci. At phenotype 
associated loci, causal variants were fine-mapped by two methods, CAVIAR and Finemap (Benner et al., 2016; Tate et al., 
2019). A set of lead fine-mapped variants in 1MB loci across the genome were identified (Methods). The figure shows the 
full-stack states’ enrichment values for these fine-mapped variants calculated against a background of common variants. 
The rows correspond to full-stack states. The first column gives the state labels, the second column the percent of the genome 
that each state covers, followed by columns with the fold enrichment for fine-mapped variants by CAVIAR and Finemap.  
The heatmap colors are on a column specific coloring scale. The last row shows the percentage of the background set of 
variants that the sets of lead fine-mapped variants occupy.  



 
 

 
Figure S45: Comparison of full-stack model annotations and the 100-state annotations from independent models in 
predicting fine-mapped variants. (A) ROC curves for the full-stack model and the 127 100-state independent models’ 
chromatin state annotations at predicting variants that show highest probabilities of being causal according to fine-mapping 
method FINEMAP (Benner et al., 2016) against the background of common variants (Methods). The full-stack annotation 
model’s ROC curve is in black and the 127 100-state annotations from independent models’ ROCs are shown in blue. (B) 
Similar plot as (A), but for variants evaluated by fine-mapping method CAVIAR (Chen et al., 2015). (C) Comparison of 
the AUROC in predicting fine-mapped variants from a background of common variants. The x-axis represents two different 
fine-mapping methods used to evaluate variants’ potential for causing diseases. The box-plots show AUROC of 127 100 
annotations from independent models in predicting these variants. The blue dots show the AUROC of the full-stack 
chromatin state annotations.  
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Figure S46: Comparison of full-stack model annotations and the 18-state annotations from a concatenated model in 
predicting fine-mapped variants. (A) ROC curves for the full-stack model and the 98 18-state annotations from 
concatenated models’ chromatin state annotations at predicting variants that show highest probabilities of being causal 
according to fine-mapping method FINEMAP (Benner et al., 2016) against the background of common variants (Methods). 
The full-stack model annotation’s ROC curve is in black and the 98 18-state annotations from a concatenated model ROCs 
are shown in red. (B) Similar plot as (A), but for variants evaluated by fine-mapping method CAVIAR (Chen et al., 2015). 
(C) Comparison of the AUROC in predicting fine-mapped variants from a background of common variants. The x-axis 
represents two different fine-mapping methods used to evaluate variants’ potential for causing diseases. The box-plots show 
AUROC of 98 18-state annotations from concatenated models in predicting these variants. The red dots show the AUROC 
of the full-stack chromatin state annotations.  
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Figure S47: Full-stack states enrichments with cancer-associated somatic mutations in the non-coding genome. Each 
row corresponds to a full-stack state. The first column gives the state labels and the second column shows the percentage in 
the background genome context that each full-stack state occupies. For this analysis, the background context is the non-
coding genome (Methods). The following columns correspond to one of four cancer types with the most number of 
mutations in the COSMIC database (Tate et al., 2019).  These columns give the enrichments of full-stack states for mutations 
that appear at least once in the database for the cancer types. The heatmap colors are on a column specific coloring scale.  
The last row shows the percentage of the genome that mutations associated with each cancer type occupy.  

  



 

 
Figure S48:  Comparison of full-stack model annotation and the 100-state independent annotations in predicting 
somatic mutations associated with four cancer types from COSMIC database (Tate et al., 2019). (A) ROC curves for 
the full-stack model’s annotations and the 127 100-state annotations from independent models at predicting somatic 
mutations associated with breast cancer against the background of non-coding genome (Methods). The full-stack model 
annotation’s ROC curve is in black and the 127 100-state independent model annotations’ ROCs are shown in blue. (B-D) 
Similar plot as (A), but for mutations associated with (B) haematopoietic and lymphoid tissue (HLT) cancer, (C) liver cancer 
and (D) pancreas cancer, respectively. (E) Comparison of the AUROC in predicting cancer-associated somatic mutations 
from a background of non-coding genome. The x-axis represents four different cancer types that we considered in this 
analysis. The box-plots show AUROC of 127 100-state independent models’ in predicting these mutations. The blue dots 
show the AUROC of the full-stack chromatin state annotations.  
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Figure S49: Comparison of full-stack model annotation and the 18-state concatenated annotations in predicting 
somatic mutations associated with four cancer types from COSMIC database (Tate et al., 2019). (A) ROC curves for 
the full-stack model and the 98 18-state concatenatedmodels’ chromatin state annotations at predicting somatic mutations 
associated with breast cancer against the background of non-coding genome (Methods). The full-stack model’s ROC curve 
is in black and the 98 18-state annotations from a concatenated model ROCs are shown in blue. (B-D) Similar plot as (A), 
but for mutations associated with haematopoietic and lymphoid tissue (HLT) cancer, liver cancer and pancreas cancer, 
respectively. (C) Comparison of the AUROC in predicting cancer-associated somatic mutations from a background of non-
coding genome. The x-axis represents four different cancer types that we considered in this analysis. The box-plots show 
AUROC of 98 18-state annotations from a concatenated model in predicting these mutations. The blue dots show the 
AUROC of the full-stack chromatin state annotations.  
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Figure S50: Full-stack states enrichments of bases that were not lifted over from hg19 to hg38. (A) The heatmap shows 
enrichment values for the full-stack states (rows) of genomic bases that were unmapped when lifting the state annotation 
from hg19 to hg38 (Methods). The first column shows the state label and the second column shows the percentage of the 
genome that each state covers. The third column shows enrichment values, colored such that highest enrichment values are 
colored red and lowest ones are colored white. The fourth column shows the percentage of the unmapped regions (from 
hg19 to hg38) in each state. (B) Table showing details of numbers of bases involved in liftOver procedure, highlighting the 
overlap between the unmapped and unannotated regions with assembly gaps. As part of the liftOver procedure, bases in 
hg38 that are mapped to from multiple bases in hg19 are left unannotated to any state in hg38 (Methods). All results are 
reported in chromosomes 1-22, X, Y.   
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