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Supplementary Figure S1 – Four advance options in BGDB database. (A) Batch search allows users to input keyword list for querying; B) BLAST search. Users can input a gene or protein sequence to search identical or homologous sequences. (C) Browse allows users look through bivalent genes in a specific organism; (C) Download. Users can download whole database with MySQL or Excel format.
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Supplementary Table S1 – The top ten papers which contain most bivalent genes in our search result from PubMed.
	References
	Gene no.

	Pan et al. (1)
	3301

	Ku et al. (2)
	2978

	Mikkelsen et al. (3)
	2706

	Meissner et al. (4)
	2141

	Zhao et al. (5)
	1798

	Jia et al. (6)
	779

	Young et al. (7)
	419

	Hawkins et al. (8)
	355

	Vastenhouwet al. (9)
	236

	Bernstein et al. (10)
	135


Supplementary Table S2 - The top five most enriched GO terms of biological processes, molecular functions and cellular components in mouse bivalent genes.
	Description of GO term
	Bivalent Gene
n (%)a,b
	Genome

n (%)
	E-ratioc
	P-value

	The top five most enriched biological processes 
	
	
	
	

	transport(GO:0006810)
	163 (5.46)
	137 (0.62)
	8.79 
	2.37E-72

	multicellular organismal development(GO:0007275)
	277 (9.28)
	310 (1.41)
	6.60 
	1.28E-103

	signal transduction(GO:0007165)
	213 (7.14)
	305 (1.38)
	5.16 
	4.73E-66

	anterior/posterior pattern specification(GO:0009952)
	69 (2.31)
	120 (0.54)
	4.25 
	9.71E-19

	nervous system development(GO:0007399)
	87 (2.92)
	156 (0.71)
	4.12 
	1.36E-22

	The top five most enriched molecular functions
	
	
	
	

	hydrolase activity(GO:0016787)
	114 (3.82)
	136 (0.62)
	6.19 
	6.00E-41

	signal transducer activity(GO:0004871)
	136 (4.56)
	168 (0.76)
	5.98 
	1.86E-47

	sequence-specific DNA binding(GO:0043565)
	232 (7.77)
	568 (2.58)
	3.02 
	1.06E-40

	protein dimerization activity(GO:0046983)
	51 (1.71)
	133 (0.6)
	2.83 
	3.26E-09

	double-stranded DNA binding(GO:0003690)
	42 (1.41)
	114 (0.52)
	2.72 
	2.46E-07

	The top five most enriched cellular components
	
	
	
	

	membrane(GO:0016020)
	661 (22.15)
	872 (3.96)
	5.60 
	6.74E-230

	neuron projection(GO:0043005)
	67 (2.25)
	150 (0.68)
	3.30 
	4.52E-14

	proteinaceous extracellular matrix(GO:0005578)
	73 (2.45)
	183 (0.83)
	2.95 
	3.11E-13

	cytoplasmic vesicle(GO:0031410)
	45 (1.51)
	103 (0.47)
	3.23 
	1.09E-09

	synapse(GO:0045202)
	65 (2.18)
	172 (0.78)
	2.79 
	4.18E-11


aNum., number of proteins annotated; bPer. percentiles of proteins annotated; cE-ratio, enrichment ratio of bivalent genes
Supplementary Table S3 – Distribution for bivalent genes in mouse ESC chromosomes.
	Chromosome
	Bivalent Gene no.
	Protein coding gene no.
	Percentiles (%)

	1
	189
	1240
	15.24

	2
	256
	1835
	13.95

	3
	152
	1059
	14.35

	4
	180
	1344
	13.39

	5
	179
	1302
	13.75

	6
	170
	1302
	13.06

	7
	177
	2053
	 8.62

	8
	161
	1074
	14.99

	9
	171
	1264
	13.53

	10
	135
	1041
	12.97

	11
	222
	1649
	13.46

	12
	126
	 838
	15.04

	13
	127
	 872
	14.56

	14
	105
	1094
	 9.60

	15
	155
	 792
	19.57

	16
	 79
	 670
	11.79

	17
	113
	1095
	10.32

	18
	107
	 493
	21.70

	19
	 91
	 720
	12.64

	X
	 89
	 942
	 9.45
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