Table S1. List of 362 combinatorial histone modifications identified by tandem mass
spectrometry. Each row represents a set of histone modifications observed within the same
single histone tail. Data were obtained from the following publications: [1-4]

Combinatorial histone modifications Reference

H3K14ac,H3K18ac,H3K?23ac,H3K27ac,H3K36mel H3K9me3 LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27ac,H3K36me2 H3K4mel H3K9ac LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27ac,H3K36me2 H3K4me2 H3K9ac LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27ac,H3K36me2,H3K4me3,H3K9me2 LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27ac,H3K36me2 , H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K?23ac,H3K27ac,H3K36me2 , H3K9me2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27ac,H3K36me3,H3K4mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27ac,H3K36me3 ,H3K4mel H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27ac,H3K36me3,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27ac,H3K36me3,H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K?23ac,H3K27ac,H3K4mel H3K9me3 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel H3K36mel , H3K4mel H3K9me2 | Garcia B. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36mel H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me2 H3K4mel Garcia B. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me2 H3K4mel H3K9ac LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel H3K36me2,H3K4mel H3K9mel | Garcia B. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me2,H3K4mel,H3K9me2 | Garcia B. et al. LeRoy G.

et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me2,H3K4mel,H3K9me3 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me2 H3K9mel Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me2 H3K9me2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel H3K36me2,H3K9me3 Garcia B. et al. LeRoy G.
et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me3,H3K4mel,H3K9mel | LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me3,H3K4mel,H3K9me3 | LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me3,H3K4me2,H3K9me2 | LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me3,H3K4me2, H3K9me3 | LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel,H3K36me3,H3K4me3,H3K9ac LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me3,H3K4me3,H3K9me2 | LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K36me3,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel H3K36me3,H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel H3K36me3,H3K9me3 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K4me2 H3K9me3 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27mel , H3K9me?2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K?23ac,H3K27me2 , H3K36mel Garcia B. et al.
H3K14ac,H3K18ac,H3K?23ac, H3K27me2 , H3K36mel H3K4mel Garcia B. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36mel H3K4mel H3K9ac LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36mel H3K4mel,H3K9me2 | LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36mel H3K4mel , H3K9me3 | LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36mel ,H3K4me3,H3K9me2 | LeRoy G. et al.

H3K14ac,H3K18ac,H3K23ac,H3K27me2 H3K36mel H3K9mel Garcia B. et al.




H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K36mel H3K9me2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 H3K36mel, H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K36me2 H3K4mel Garcia B. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K36me2 , H3K4mel H3K9ac LeRoy G. et al.
H3K14ac, H3K18ac,H3K23ac,H3K27me2 H3K36me2,H3K4mel H3K9mel | Garcia B. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K36me2,H3K4mel, H3K9me2 | Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me2, H3K4mel,H3K9me3 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 , H3K36me2 H3K4me2 H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me2, H3K4me2,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me2, H3K4me2,H3K9me3 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me2, H3K4me3,H3K9mel | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me2, H3K4me3,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 , H3K36me2 ,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K36me2 H3K9mel Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K36me2 H3K9me2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 H3K36me2,H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K36me3 , H3K4mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 H3K36me3,H3K4mel ,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me3,H3K4mel,H3K9mel | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me3,H3K4mel,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me3,H3K4mel,H3K9me3 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 H3K36me3,H3K4me2 ,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me3,H3K4me2, H3K9mel | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me3,H3K4me2,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K36me3,H3K4me3,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 ,H3K36me3,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 H3K36me3,H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 H3K36me3,H3K9me2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2 H3K36me3,H3K9me3 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K4mel H3K9me2 Garcia B. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2,H3K9me?2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me2, H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36mel H3K4mel Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 H3K36mel , H3K4mel ,H3K9%ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36mel H3K4mel, H3K9mel | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36mel H3K4mel , H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36mel , H3K4me2,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 H3K36mel ,H3K9ac LeRoy G. et al.




H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36mel H3K9mel

LeRoy G

.etal.

H3K14ac,H3K18ac,H3K23ac,H3K27me3 , H3K36mel , H3K9me?2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 H3K36mel H3K9me3 Garcia B. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 H3K36me2,H3K4mel ,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me2,H3K4mel,H3K9mel | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me2,H3K4mel,H3K9me2 | Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me2, H3K4me2,H3K9mel | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me2, H3K4me2,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me2,H3K4me3,H3K9mel | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 H3K36me2, H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 H3K36me2,H3K9me?2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 H3K36me2 , H3K9me3 Garcia B. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me3,H3K4mel,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me3,H3K4me2,H3K9me3 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me3,H3K4me3,H3K9me2 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me3,H3K4me3,H3K9me3 | LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K36me3, H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K4mel Garcia B. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K4mel ,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K?23ac,H3K27me3,H3K4mel H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K4mel H3K9me2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3,H3K9me?2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K18ac,H3K23ac,H3K27me3 , H3K9me3 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36mel , H3K9me?2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36me2, H3K9mel LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36me2,H3K9me3 Garcia B. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36me3,H3K4mel ,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36me3,H3K4mel H3K9me2 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36me3,H3K4mel , H3K9me3 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36me3,H3K4me2 ,H3K9ac LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36me3,H3K4me3,H3K9me3 LeRoy G. et al.
H3K14ac,H3K18ac,H3K23ac,H3K36me3, H3K9me3 LeRoy G. et al.
H3K14ac,H3K18ac,H3K27me3,H3K36me3,H3K4mel H3K9me2 LeRoy G. et al.
H3K14ac,H3K23ac LeRoy G. et al.
H3K14ac,H3K23ac,H3K27mel LeRoy G. et al.
H3K14ac,H3K23ac,H3K27mel H3K36mel Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K?23ac,H3K27mel , H3K36mel , H3K9mel LeRoy G. et al.
H3K14ac,H3K23ac,H3K27mel , H3K36mel H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27mel , H3K36me2,H3K4mel H3K9mel Garcia B. et al.
H3K14ac,H3K23ac,H3K27mel H3K36me2 H3K4mel ,H3K9me?2 LeRoy G. et al.

H3K14ac,H3K23ac,H3K27mel , H3K36me2, H3K9me?2

Garcia B. et al. LeRoy G.

et al.




H3K14ac,H3K23ac,H3K27mel H3K36me2, H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27mel H3K36me3,H3K4mel , H3K9me3 LeRoy G. et al.
H3K14ac,H3K23ac,H3K27mel , H3K4mel , H3K9me?2 Garcia B. et al.
H3K14ac,H3K23ac,H3K27mel , H3K9me?2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27mel H3K9me3 LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me?2 Garcia B. et al. Garcia B.
etal. LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me2 H3K36mel LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me2, H3K36mel , H3K4mel H3K9mel Garcia B. et al.
H3K14ac,H3K23ac,H3K27me2, H3K36mel , H3K9me2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me2,H3K36mel , H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me2,H3K36me2, H3K4mel Garcia B. et al.
H3K14ac,H3K23ac,H3K27me2,H3K36me2,H3K4mel , H3K9me2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K?23ac,H3K27me2,H3K36me2 , H3K4mel , H3K9me3 LeRoy G. et al.
H3K14ac,H3K?23ac,H3K27me2, H3K36me2, H3K9mel Garcia B. et al.
H3K14ac,H3K23ac,H3K27me2,H3K36me2, H3K9me?2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me2,H3K36me2, H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me2,H3K36me3,H3K4mel H3K9mel LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me2 H3K36me3,H3K4mel , H3K9me3 LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me2,H3K36me3 H3K9me3 LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me2,H3K4mel , H3K9me?2 Garcia B. et al.
H3K14ac,H3K23ac,H3K27me2,H3K9mel Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me2,H3K9me?2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me2 H3K9me3 LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me3 H3K36mel LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me3,H3K36mel , H3K4mel H3K9mel Garcia B. et al.
H3K14ac,H3K23ac,H3K27me3,H3K36mel , H3K4mel H3K9me2 LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me3,H3K36mel , H3K9mel LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me3,H3K36mel , H3K9me?2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me3 ,H3K36mel H3K9me3 Garcia B. et al.
H3K14ac,H3K23ac,H3K27me3,H3K36me2, H3K4mel H3K9mel LeRoy G. et al.
H3K14ac,H3K23ac,H3K27me3,H3K36me2,H3K4mel , H3K9me2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me3,H3K36me2, H3K9me?2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me3,H3K36me2, H3K9me3 Garcia B. et al. LeRoy G.
et al.




H3K14ac,H3K23ac,H3K27me3,H3K4mel Garcia B. et al.
H3K14ac,H3K23ac,H3K27me3,H3K4mel , H3K9mel Garcia B. et al.
H3K14ac,H3K23ac,H3K27me3,H3K4mel , H3K9me?2 Garcia B. et al.
H3K14ac,H3K23ac,H3K27me3,H3K9mel Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me3,H3K9me2 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K27me3 ,H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K23ac,H3K36mel H3K9me2 LeRoy G. et al.
H3K14ac,H3K23ac,H3K36me?2 LeRoy G. et al.
H3K14ac,H3K23ac,H3K36me2,H3K4mel , H3K9me?2 Garcia B. et al.
H3K14ac,H3K23ac,H3K36me2,H3K9me?2 Garcia B. et al.
H3K14ac,H3K23ac,H3K36me2 H3K9me3 LeRoy G. et al.
H3K14ac,H3K23ac,H3K36me3 H3K9me3 LeRoy G. et al.
H3K14ac,H3K23ac,H3K4mel , H3K9me?2 Garcia B. et al.
H3K14ac,H3K23ac,H3K9me?2 Garcia B. et al.
H3K14ac,H3K23ac,H3K9me3 Garcia B. et al.
H3K14ac,H3K27mel H3K36mel , H3K4mel , H3K9me?2 Garcia B. et al.
H3K14ac,H3K27mel , H3K36mel H3K9me3 LeRoy G. et al.
H3K14ac,H3K27mel H3K36me2,H3K4mel , H3K9me?2 Garcia B. et al.
H3K14ac,H3K27mel , H3K36me2,H3K9me?2 Garcia B. et al.
H3K14ac,H3K27mel , H3K36me2, H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K27mel , H3K9mel Garcia B. et al.
H3K14ac,H3K27mel , H3K9me?2 Garcia B. et al.
H3K14ac,H3K27mel , H3K9me3 Garcia B. et al. LeRoy G.
et al.
H3K14ac,H3K27me2 Garcia B. et al.
H3K14ac,H3K27me2,H3K36mel H3K9me2 Garcia B. et al. LeRoy G.
et al.
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Table S2. Number and fraction of distal p300 peaks that have only one histone modification

peak.
B Cell (%) | T Cell (%) | ES Cell (%)
H3K4mel 193 (4.5) 78 (3.7) 222 (8.1)
H3K4me2 131 (3.0) 8(0.4) 33(1.2)
H3K4me3 16 (0.4) 83 (4.0) 2(0.1)
H3K9%ac 72 (1.7) 5(0.2) 2(0.1)
H3K27ac 143 (3.3) 36 (1.7) 65(2.4)




Table S3. Overlap between B cell enhancers from the biclusters in this study and those
reported in Ernst et al. [5]. P-values are calculated using cumulative hypergeometric
distribution. We use a set of codes to represent these states in a compact and simply way. For
instance, the code M12A09 represents the histone mark combination of H3K4mel, H3K4me2,
and H3K9ac. The same sets of codes apply to all supplemental tables.

Bicluster | # enhancers | # overlapped
ID in bicluster enhancer p-value
M12 351 250 0.71
M13 51 30 0.99
MI1A9 152 133 4.06E-6
M1A27 505 470 3.08E-35
M23 636 416 1
M2A9 1172 945 1.85E-14
M2A27 1442 1189 2.70E-27
M3A9 394 241 1
M3A27 471 323 0.98
A9A27 1270 1016 8.40E-14
M123 18 11 0.91
M12A9 54 47 0.01
M12A27 119 109 1.25E-7
M13A9 11 6 0.95
M13A27 12 10 0.31
M1A927 81 77 1.37E-7
M23A9 219 127 1
M23A27 251 166 0.99
M2A927 629 500 5.60E-6
M3A927 207 120 1
M12A927 33 31 0.002
M23A927 141 81 1




Table S4. Overlap between ES cell enhancers from the biclusters in this study and those
reported in Ernst et al. [5]. P-values are calculated using cumulative hypergeometric
distribution.

Bicluster | # enhancers | # overlapped
ID in bicluster enhancer p-value
M12 447 129 5.05E-4
M13 33 13 0.02
MI1A9 127 61 1.04E-10
M1A27 664 221 2.23E-13
M23 371 137 1.28E-11
M2A9 342 137 6.61E-15
M2A27 1136 338 9.11E-14
M3A9 153 55 8.55E-5
M3A27 193 51 0.12
M123 22 8 0.10
M12A9 46 26 5.65E-7
M12A27 222 86 1.29E-8
M13A9 12 5 0.11
M13A27 17 7 0.07
M1A927 47 28 4.26E-8
M23A9 109 33 0.04
M23A27 144 44 0.015
M2A927 140 64 4.94E-10
M3A927 69 24 0.01
M123A27 14 5 0.19
M12A927 26 16 2.14E-5
M23A927 56 18 0.06




Table S5. Overlap between enhancer biclusters that have more H3K4mel mark and

Premod cis-regulatory modules. Shown are hypergeometric p-values for the overlaps in all
three cell types. Most H3K4mel-negative biclusters in ES cells do not significantly overlap with
PreMod CRMs. We believe this is due to the limitation of PreMod because DNA motifs of many
ESC-specific TFs were not used in the generation of PreMod CRMs. “-“ indicates no bicluster

was found.
Bicluster B T ES
ID Cell Cell Cell
M23 0.00278 0 0.2815
M2A9 0.000434 0 0.9986
M2A27 0.347443 0 1
M3A9 0.013469 0 0.5096
M3A27 0.001594 0 0.2284
A927 0.170946 0 -
M23A9 0.000298 0.0017 0.045
M23A27 0.03447 0.0001 0.1536
M2A927 0.008988 0 0.8671
M3A927 0.005003 0 0.3515
M23A927 0.038118 0.033 0.2586
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