Supplemental Figure 1 Supplementary Figure 1

A C Control a-cTnT
o 0.071 72.8
@
4 a \'b& \'b&
Y & @ °
& W $) O
Day 0 2 4 6 8 10
L
Activin A bFGF Hoechst cTnT
BMP4 FGF10
VEGF VEGF
Embryoid bodies
F Pousf1/Oct4 Brachyury Nkx2-5
10 1o 1000y
1 10
1004
0.1 1
0.01 04 104
0.001
0.0001 .01 !
0.00001 0.001 01
Nanog Tbx5 Myh7
10 10000 10000
[0} g 1 1000 1000
>0
29 o 100 100
E Hoechst Isl1 < g - 10 10
an m 0.01 4 4
0.001 0.1 0.1
Mesp1 Isl1 Myh6
10000 1000 1000000
100000
1000 100 10000
100 1000
103
10 100
1 10
1 1
0.1 0.1 0.1
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Hoechst GFP
Days
H 100.
Differentiation Iz
£ MES CP CM  cTnT% =
1 68.1 o 80
2 85.7 R
3 85.7 o)
4 76.4 o 60
5 69.9 o
6 59.4 °>->
7 69.5 <C 40
8 53.3 Lo
9 73.7 9
71.8 < 20
64.1 2
78.7 ;
81.0 0

MES CP CM

M Replicate 1 M Replicate 2 [l Replicate 3


http://ees.elsevier.com/cell/download.aspx?id=833561&guid=b57f6fdd-d53e-48da-8489-ff245fdcf2f6&scheme=1

Supplemental Figure 2

A ESCMES CP CM

TF1 [

TF2

TF3 I;
TF4
TF5 I

TF6 =

]
TF7 I .

1.0
0.2

TF Expression

Normalized gene expression

1.2

0.8
0.6
0.4
0.2

1.2

0.8
0.6
0.4
0.2

e==Esrrb
e==f0Xxd3
K4
a=|\Ita3
e==Nr5a2
w==Pou5f1
Ut 1
w—Zfp42

e==Fis]
@mHand2
= [rx2
= rx3
w=]rx5
= ]s]1
w=leis1
w=Tall

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Supplementary Figure 2

e=Clp1
-Gli2
= ax
a=|\lyC
= Pjtx2
w==Sall4
«=Zfp110
wZic3

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

== Cited2
@ Foxc1
= Gatad
- Gatab
= Mef2c
== Srebf1
s Srf
== Tcf4

0.8
0.6

0.2

0.8
0.6
0.4
0.2

TF4

e==Fomes
e==f0xal
w==GSC
@ Hand1
e==Hoxb1

w=Tbx3
w=Tcf7

@ Dbp
@=0S
w==Hifla
= Jun
= Mef2a
wmm NkX2-5
= Tbx20
w=Tbx5



http://ees.elsevier.com/cell/download.aspx?id=833562&guid=eea305d0-72c7-4be9-a158-24a650064244&scheme=1

Supplemental Figure 3

>

Number of Enhancers / Gene

Supplementary Figure 3

Enhancer Size (bp)

TSS
g

35% ) ©
s +ESEMES ACPXCM 3
2 30% 22270 ]
5 20895 10000 B
S 25% l. 5 8-
[}
2 20% 19969 1000 'l N
> ° 13668 - g 3
c 2 r 8
& 1% g 100 g
- g ' g1
o 10% l”ﬂ «
] *0
= 3672 10 ‘l =}
g 5% 2593 935 .‘ 0; [ ] Eh
T ol *od (T

0%+ 1 *X % o |||"""IIIIIIImm..... .......

& P L P S S J ’ ' ; ; pe X T T T T )
L & 8 L S %Qy; £ 0 5 10 15 20 25 30 35 0 2000 2000 5000 2000

Distance to TSS (kb)

=% non overlap  m % overlap

. - 100%
K27ac+ (Active) Enhancers K27ac+ (Active) Enhancers 00
; ; o 90%
Cardiac Differentiation Creyghton et. al. 80%
(ESC,MES,CP,CM) ESC, Liver, ProB, NPC) 0%
60%
50%
40%
30%
20%
10%
0%
&I E S
7 7 2 NI s
o\{,@ o"ee & 6‘00 oé\‘b Q@é\
< < © i~ o Q
7000' &\,/ {bog/ %00/ 9{5 %QQ/ {bQQ/
.: Qg'? oé/Q Q& @‘Z’*g &Q
® 6000 ; & «
i i F
S 5000+ ;
= ' 2000
W 4000 - ' 5\ . 1800
c : ' .
o ; \ . £ 1600
E 3000 : ' . € 1400
IS ' ' .. 8 1200 = MTL_mouse_HL-1
8 ! N . ] = He_p300_mouse_HL-1
2000 ! Y . ‘5 1000 = Blow_p300_mouse_E11.5
. . 5 = May_p300_mouse_P2
\ s 2 800 =May_p300_human_fetal
1000 - N s, 3 600 =May_p300_human_adult
. 400
0 , , - , - . 200
ESC Liver ProB NPC 0=  MEs — cp oM
G H 14%- % PhastCons Scores >600
12%-
100% 1
10%-
/|
80% 8%
| not conserved
60% - 6%
W conserved
4%
O,
40% - highly conserved
2%-
20% -
0%+
0% T T T )
ES MES CP CM



http://ees.elsevier.com/cell/download.aspx?id=833563&guid=62dadf57-23c6-4900-9b3f-06bd2482e440&scheme=1

Supplemental Figure 4

Supplementary Figure 4

A B C

50.0% 6.0%

45.0% H3K4me3+ H3K4me3+ and H3K27me3+ 6.0% H3K27me3+
40.0% 50% 5.0%
35.0% u Active 4.0% = Active = Active
30.0% u Poised = Poised 4.0% = Poised
25.0% Unmarked 3.0% Unmarked Unmarked
20.0% 3.0%
15.0% 20% 0%
10.0% 1.0%
5.0% 1.0%
0% 0%
ES MES CP CM ES MES CP CM 0%

6000 o @ Active and H3K4me3- —~ © Active and H3K4me3+
o Lo Lor.
g 5000 o] ‘ES 5 ES
2 ‘Y *MES a *‘MES
= o w a w
8 4000 < of CP T3 -CP
5 Z -CM =z CM
5 3000 C o« i
o w © o
& 2000 S 3
£ 3 @ § o
S 1000 = o = o
b4 ° -
0 8o [N
ESC [MES| CP |CM |ESC|MES| CP | CM |[ESC|MES| CP | CM T © = o
K4me3+ K27me3+ K4me3+, K27me3+ g — § —
m Active 5438|210811911482 17 (288|139 37 | 17 (270|120 36 2o -M—M-—A‘A-w go
u Poised 2952|162516851124 117 |1137/1269| 549 | 107 | 662 | 742 [ 412 2o 20
© o © o

Unmarked|2913|858 933 |1332| 301 | 541 |1340| 903 | 180 | 246 | 277 | 258

-4000 -2000 0 2000 4000 -4000 -2000 0 2000 4000
bp from enhancer center bp from enhancer center


http://ees.elsevier.com/cell/download.aspx?id=833565&guid=a40947c4-8799-45ea-aa53-fe67bea3ae42&scheme=1

Supplemental Figure 5

>

ES

MES

CcP

Supplementary Figure 5

CM

Abnormal blastocyst morphology Abnormal triplobastic development Abnormal heart development Abnormal cardiac muscle morphology
() __ N
2 {Abnormal inner cell mass Abnormal gastrulation Abnormal aorta morphology Abnormal pericardium morphology
< Failure of looping morphogenesis Abnormal looping morphogenesis Lethalltx throughout fetal growth Decreased cardiac muscle contractility
I e ——— P
2 |Abnormal egg cylinder morphology Failure of looping morphogenesis Abnormal xolk sace morphology Abnormal heart septum morphology
I P P
% Abnormal liver sinusoid morphology Abnormal E)rimitive streak morphology {Abnormal Bericardium morphology Abnormal xolk sac morphology
% [Abnormal cell differentiation Abnormal mesoderm development Abnormal vitelline vasculature Pericardial effusion
§ I I I I
0 10 20 30 40 50 60 0 10 20 30 40 50 600 10 20 30 40 50 600 10 20 30 40 50 60
TS5_embryo TS3 4-cell stage TS15_cardiovascular system TS15_heart
c | - e —
-% TS3 4-cell stage TS15_tail TS13_cardiovascular system TS15_cardiovascular system
1%} . i .
° T_SS inner cell mass TS15_branchial arch TS15_heart TS13_cardiovascular system
< 1S4 comBacted morula TS15_limb TS12_cardiovascular system TS13_heart
w (E—— —— I ——
— 1TS4 second EOIar bod}‘ TS13_embryo;mesenchyme TS12_heart TS12_heart
S {TS4 zona pellucida TS11_embryo;mesoderm TS13_heart TS12_cardiovascular system
| | |
0 20 40 60 80 100 O 20 40 60 80 100 O 20 40 60 80 100 O 20 40 60 80 100
-log(Binomial FDR Q-value) -log(Binomial FDR Q-value) -log(Binomial FDR Q-value) -log(Binomial FDR Q-value)
60%-+ 60% 1 o0% p =2E-74 oE
45% p=2E-30
50%- 50% - |‘L p =3E-26
40%
40%- 40% -
5% p=3E-74
30%-| 30% 30%
20%- 20% | 25%
10% - 10% - 20%
15%
0%
[%)] (%] ololo|R(af g ololo|R(af g 10%
S(wa S|W|a o alefo o alele o
3|5(3|5/5|s| |3|5(3|5/5]s z|2\Z|e|g|3| |Z2|5|z|c|a|3
A AOF Al a|a]O AL A A A [ A A A A A A 5%
ololelo|al olo|@fo|®a| s|0|s|[s|l0|Q 8|0 8|8|lQ|Q
oUW o D|lnUliolW o 2|0lz2(z0ln 2|02 200
wiwisjul=|o wiw{=s|wl=s|o Jlw|3|3|w|w Jlw| 3| 3|w|w 0%
é:s,o 6\‘5’0 &‘5’0 6\“90 O,QO o,of oo' %, o% %,
Poised -> Active Active -> Poised Poised -> Active Active -> Poised OO %, \S‘o %, 273 % ’,o@ Qy) ) %,
% s T 1n RN
\o, \@] \000 ‘Foo, \Od‘ 4@0‘
%, %y 2 07/}7 25 Gl//_\y
\06’0. \06’
% %y


http://ees.elsevier.com/cell/download.aspx?id=833566&guid=82cc6e17-1cc2-40a7-9bea-5d12d97405e9&scheme=1

Supplemental Figure 6 Supplementary Figure 6

chr17:35,618,793-35,648,970 30 kb chr7:86,927,025-86,950,669

23 kb

.o A msmane . NP VN N PSP P ——

- — — ——
SOV SV S ORI YW O V- S B . _
- @ e BN = .

i ule
aa - . i i abcamidelte s me e cnnltele i . it osmntes ol A .. .

S ~ e e e caalB. . Ma e
- - o —— -

] r— e
-- As slibemndntn o ———— st -t ittt . - . i —_—
E—Ol-. —i -i
Pou5f1 Wdr93 Mesp1
chro:118,274,358-118,412,891 448 1p chr2:84,966,853-84.983,777 46 kb
. } ; A DT } _
- RV PRI W PR N ¥ ORPSUR or y ¥ VST P I — i

A e Y Y ahan . . A
. . . NI Y™

e il
il b s uithibil

P S PP . dus o PP PPN e S A W
= — - e e B — e . . . - B AU ——
. FrY S T U —
p— ke
- - - - Py, PE— . P
- . —

Eomes Aplnr

chr8:59,788,650-59,809,698 21 kb chr14:63,805,809-64,009,199

203 kb

-— I - - -— La . .
—— - - - a e o _— emn o bl M b . o st taalbrad alladed - PR " W WY
. R V. _ . S Y " i SR P A .
- o el o . . . Y . — -
Aol (]
ol - - PPN - - . ... M PO PPN PR SEPSSTY PP ST P S ST T TR PPV PR ¥ W U T Y VR
— PENEEPS Y S e S .. PY " NP . S P
PSSy YV 'V VWV -V S VY " - _ L
o il B bl I
- — - - —— - - —— . - N P - ade - - - P ke e
e e —— . —— e el et Bl I, . BN PO R
S e enmn B A m . e M. e .
P Al i

[ - —p| -
Hand2 Neilz  Gata4 Blk

chr13:117,081,974-11 7,105,55023 kb chr10:79,384,585-79,418,022

33 kb

) ]
)
|

- - PP PSP N -~ L .o dnnaog . — e, -
- - - ~ A .  Am.. o .
. ——— —
a n ad TS TR oy
- - ma il oa i ——— - " N P SO VS, il
— - - ——A — bl e o
- - e _mBa. L v .

1h b endlleied

;
|
|

- " PPy T 11 P ey

Isl1 Arid3a


http://ees.elsevier.com/cell/download.aspx?id=833567&guid=e09304c9-56a1-4a04-ba08-c49c53889c41&scheme=1

Supplemental Figure 7

NFAT_Q4_01

Nfat4c Target (386)

Cell Morphology, Cellular Assembly and

Organization, Cellular Development

I O 1m

1060 bp
pGL3-Irx4 Enhancer

[6)]
o

N
o

@
o

N
o

e
o

Relative Luciferase Activity

o

60bp 26bp 52bp17bp

| 10

3260 bp

pGL3-Hcn4 Enhancer #1

N
o

N W W
o o O,

Relative Luciferase Activity
cxda B

g
»
-
)
'
+
'
'
+
'

3
1)
N
Q
'

'
+
'

'
+

Gata4 - - - + + +

v

O

) Group/Complex/Other
7 Growth factor

¥ Kinase

Supplementary Figure 7

CM

Dbp Target (384)

Cardiac Hypertrophy, Cardiovascular Disease,

Complex
Enzyme

Phosphatase
Transcription Regulator
Translation Regulator

Transmembrane Receptor

Developmental Disorder

() Complex

@  Enzyme

© Group/Complex/Other

lon Channel

' Kinase

Ligand-dependent Nuclear Receptor
) Phosphatase

Transcription Regulator

Transporter
Unknown Unknown
—— Relationship —— Relationship
—— Relationship —— Relationship
33bp
1423 bp
pGL3-Gata5 Enhancer pGL3-Empty Vector
2 80 518'
= : = 1
§ 70 g 8.
< 60 S 7
@ 50 g 6-
240 L 51
o © 4
330 3 3
220 £
3 10 3 1 i i i i i ;
o ol c 0l
Meisla - + - - + -
112bp Meis2d - - + - - +
| | I I | | Gata4 - - - + + +
1490 bp
pGL3-Hcn4 Enhancer #2
> 30
Q
< . .
% 20 |:| Dip Region
£ 15 | MEIS1BHOXA9_02 motif
310
I I GATA_Q6 motif
®©
©
c 0
Meista - + - - + -
Meis2d - - + - - +

Gata4 - - - + + +


http://ees.elsevier.com/cell/download.aspx?id=833568&guid=cedfab31-4fd8-4888-8349-562b24a8199b&scheme=1



