
ControlBroad Medium Narrow 

a

c d

E
6.

5 
E

xE
E

7.
0 

E
xE

E
7.

5 
E

xE
E

6.
5 

E
pi

E
7.

0 
P

E
7.

5 
P

E
7.

5 
A

M
E

7.
0 

A
E

7.
5 

A

M
II 

O
oc

yt
e

2-
ce

ll
4-

ce
ll

8-
ce

ll
M

or
ul

a
IC

M TE
E

S
C

TS
C

Jaccard for H3K4me3 in TSS regions

-60 -40 -20 0 20 40 60 80 -40
-20

0
20

40
60

80
100

120
140

-60

-40

-20

0

20

40

60

MII Oocyte

2-cell

4-cell
8-cell

Morula
ICM

TE

ESC

TSC

E6.5 Epi

E6.5 ExE

E7.0 A

E7.0 ExE

E7.0 P

E7.5 A

E7.5 AM

E7.5 ExE

E7.5 P

PC1 (33%)

PC2 (15%)

PC3 (6%)

b

E6.5 ExE
E7.0 ExE
E7.5 ExE
E6.5 Epi

E7.0 P
E7.5 P

E7.5 AM
E7.0 A
E7.5 A

MII Oocyte
2-cell
4-cell
8-cell

Morula
ICM

TE
ESC
TSC

E
6.

5 
E

xE
E

7.
0 

E
xE

E
7.

5 
E

xE
E

6.
5 

E
pi

E
7.

0 
P

E
7.

5 
P

E
7.

5 
A

M
E

7.
0 

A
E

7.
5 

A

M
II 

O
oc

yt
e

2-
ce

ll
4-

ce
ll

8-
ce

ll
M

or
ul

a
IC

M TE
E

S
C

TS
C

0.6

0.7

0.8

0.9

1.0

MII oocyte
2-cell
4-cell

Morula
ICM

E6.5 ExE
E7.0 ExE
E7.5 ExE
E6.5 Epi

E7.0 P
E7.5 P

E7.5 AM
E7.0 A
E7.5 A

8-cell

Chr6:122,700,000-122,720,000 5 kb

Nanog

mm10
H3K4me3 

TE

Supplementary information, Fig. S3 The dynamics of promoter-related histone modifica-
tions during early mouse embryogenesis.

e

ICM E6.5 Epi E7.0 P E7.5 P

52,886 33,215  26,007  44,074  
111,814  
44,316   

642,128   

85,693   
47,401    

683,231    

90,356   
51,960    

666,801   

254,127 

222,370 

312,949 

ICM E6.5 Epi E7.0 A E7 5 A
32,822
74,284
54,119

681,107

36,241
82,334
55,078

668,679

33,215
90,356
51,960

666,801

52,886

254,127

222,370

312,949

E7.5 AMICM E6.5 Epi E7.0 P
31,078  

161,049 

35,923  

614,282 

52,886 33,215  26,007  
85,693   
47,401    

683,231    

90,356   
51,960    

666,801   

254,127 

222,370 

312,949 

f

g

H3K4me3 + H3K27me3
H3K27me3 only

H3K4me3 only
Unmarked

E7.0 A E7.5 A

E6.5 Epi E7.0 P

H3K4me3 + H3K27me3

H3K27me3

H3K4me3

H3K27me3

H3K4me3

13,248

7,929

5,319

10,203

7,475

2,728

0 10 20 30

Body morphogenesis
Wnt receptor signaling pathway
Regulation of non-canonical Wnt receptor signaling pathway
Regulation of Wnt receptor signaling pathway, planar cell polarity pathway

Theiler_stage_8
TS9_embryo mesoderm
TS9_primitive streak
TS18_neural tube roof plate

-Log P-value

M
G

I e
xp

re
ss

io
n 

de
te

ct
ed

Bi
ol

og
ic

al
 

pr
oc

es
s

0 50 100 150 200

Neuron fate commitment
Regionalization
Cell fate commitment
Pattern specification process

TS15_future spinal cord
TS21_peripheral nervous system
TS19_neural tube
TS21_head

-Log P-value

M
G

I e
xp

re
ss

io
n 

de
te

ct
ed

Bi
ol

og
ic

al
 

pr
oc

es
s

0 20 40 60 80

Embryonic organ morphogenesis
Anterior/posterior pattern specification
Regionalization
Pattern specification process

TS26_lower jaw molar mesenchyme
TS26_lower jaw incisor epithelium
TS23_lower jaw molar mesenchyme
TS26_lower jaw incisor enamel organ

-Log P-value

M
G

I e
xp

re
ss

io
n 

de
te

ct
ed

Bi
ol

og
ic

al
 

pr
oc

es
s

Ectodermal lineage

Mesendodermal lineage

Mesodermal lineage

H3K4me3 + H3K27me3

0 10 20 30 40

Regulation of stem cell maintenance
Regulation of synapse maturation
Cranial nerve formation
Protein kinase B signaling cascade

TS22_olfactory cortex ventricular layer
TS24_brainstem
TS11_embryo ectoderm
TS12_otic placode

-Log P-value

M
G

I e
xp

re
ss

io
n 

de
te

ct
ed

Bi
ol

og
ic

al
 

pr
oc

es
s



Fig. S3 The dynamics of promoter-related histone modifications during early 

mouse embryogenesis. a Three-dimensional principal component analysis based on 

H3K4me3 and H3K27me3 data from pre-implantation embryo and the mouse gastrula. 

b Clustering analysis based on Pearson correlations of H3K4me3 modification patterns 

between samples from pre-implantation embryos and gastrula. c Dynamics of the 

H3K4me3 domain length on all of the RefSeq promoters following the developmental 

process from the pre-implantation to gastrulation stage. The promoters were classified 

according to the breadth of H3K4me3 peak: broad (> 5 kb, dark red), medium (1-5 kb, 

red), narrow (200 bp-1 kb, pink) and null (grey). d Representative genome browser 

snapshot of H3K4me3 enrichment at the range of Nanog. e-g Alluvial plots depicting 

the dynamics of bivalent domains (H3K4me3 + H3K27me3) during mouse early 

embryogenesis. e, ectoderm; f, mesendoderm; g, mesoderm. Genomic regions with 

both H3K4me3 and H3K27me3 modifications in E7.0 A but resolved into H3K4me3 

(5,319) or H3K27me3 (7,929) in E7.5 A, and genomic regions with both H3K4me3 and 

H3K27me3 modifications in E6.5 Epi but resolved into H3K4me3 (2,728) or 

H3K27me3 (7,475) in E7.0 P were then subjected to GREAT analysis. The published 



data of H3K4me3 and H3K27me3 enrichment in pre-implantation embryos11 and 

H3K27me3 in the gastrula20 were used in these analyses. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


