
h

i

WT Sall4

Δ ZFC1

ZFC1 ZFC2 ZFC3 

1067 aa

1016 aa

984aa

1016 aa

Δ ZFC2

Δ ZFC3

- C2H2 type 1; atypical - C2H2 Zinc Finger Cluster 1

- C2H2 Zinc Finger Cluster 3- C2H2 Zinc Finger Cluster 2

0

5

10

15

20 ****

WT Sall
4

Δ ZFC1

ΔZFC2

ΔZFC3

N
um

be
r o

f G
FP

+  
co

nl
on

ie
s 

  

a

d e

b c

Small molecules

Forskolin cAMP agonist
EGFR inhibitor

TGFβR-1/ALK5 inhibitor
PI3K inhibitor
STAT3 inhibitor
EGFR inhibitor
PI3Kγ inhibitor

ARRY380
RepSox

LY294002
Stattic
XL184

CZC24832

Targets
RepSox D7 Stattic D7 CZC24832 D8

0
2
4
6
8

10
12

FSK(5μ
M)

Null

ARRY38
0(1

μM
)

Rep
Sox

(5μ
M)

LY
29

40
02

(1μ
M)

XL1
84

(1μ
M)

Stat
tic

(1μ
M)

CZC24
83

2(1
μM

)

Ken
pa

ull
on

e(1
μM

)

 Sall4 iCDx plus

D9

D7

D7 D8
D7

D7

D7 D9

g

M
EF

-S
pe

ci
fic

ES
C

-S
pe

ci
fic

M
EFs−1

M
EFs−2

S4−iPSC
s−1

S4−iPSC
s−2

ESC
s−1

ESC
s−2

Nanog
Sox2
Pou5f1
Jam2
Zfp42
Esrrb
Nr5a2
Tfcp2l1
Nr0b1
Prdm1
Prdm14
Tbx3
Tcf15
Dppa5a
Sall4

Bgn
Col5a2
Emp1
Col1a2
Fbn1
Fosl2
Cebpb
Anxa3
Zeb2
Thy1
Runx1
Ets1

−1.5
−1
−0.5
0
0.5
1
1.5

N
um

be
r o

f G
FP

+  
co

nl
on

ie
s 

N
um

be
r o

f G
FP

+  c
on

lo
ni

es
 

Concentration(μM)
N

um
be

r o
f G

FP
+  

co
nl

on
ie

s 

0

5

10

15

20

25

****

**** ****

****

****
****

****

****

****

****

****

iCD4
-N

2
-B

27
-bF

GF
-TV

-V
ita

min 
C

-C
hir

99
02

1
-LI

F

-G
SK-LS

D1

-S
GC09

46

-R
ep

Sox

-Y
27

63
2

f

TTF+Sall4

Ph
as

e
O

C
T4

-G
FP

D
ay

 3
0

0 2.5 5 10
0

5

10 iCDx+RepSox

Extended Fig.1



 S
AL

L4
 S

pe
ci

fic
 u

p
(C

2)
a

cell cycle(79)
cell division(56)
positive regulation of chromosome segregation(7)
mitotic spindle midzone assembly(6)
G2/M transition of mitotic cell cycle(11)
mitotic sister chromatid segregation(9)
G1/S transition of mitotic cell cycle(12)
mitotic spindle organization(10)
glycolytic process(9)
centrosome cycle(9)
chromatin organization(28)
mitotic cell cycle phase transition(7)
canonical glycolysis(6)
negative regulation of double-strand break repair 
via homologous recombination(6)
positive regulation of protein phosphorylation(23)
DNA repair(29)
mitotic cell cycle(15)
positive regulation of mitotic cell cycle 
spindle assembly checkpoint(5)

Cluster GO  biological process and count -Log P-value
multicellular organism development(92)
cell differentiation(67)
intermediate filament organization(16)
positive regulation of gene expression(47)
cartilage development(18)
skeletal system development(19)
embryonic limb morphogenesis(14)
chondrocyte differentiation(14)
cell-cell signaling(15)
mesenchymal cell apoptotic process(7)
keratinization(15)
embryonic hindlimb morphogenesis(10)
canonical Wnt signaling pathway(16)
outflow tract morphogenesis(12)
embryonic forelimb morphogenesis(10)
branching involved in ureteric bud morphogenesis(11)
positive regulation of BMP signaling pathway(10)
anterior/posterior pattern specification(16)
cell fate commitment(13)
ventricular septum morphogenesis(10)

Cluster GO  biological process and count -Log P-value

 S
AL

L4
 S

pe
ci

fic
 u

p
(C

3)

Cluster GO  biological process and count -Log P-value
lipid metabolic process(38)
defense response to virus(20)
immune system process(31)
cellular response to interferon-beta(10)
cellular detoxification of nitrogen compound(5)
innate immune response(34)
response to bacterium(18)
negative regulation of viral genome replication(8)
response to drug(19)
response to virus(10)
nitrobenzene metabolic process(4)
negative regulation of NF-kappaB 
transcription factor activity(9)
glutathione metabolic process(8)
activation of innate immune response(7)
inflammatory response(21)
response to organic cyclic compound(9)
hemopoiesis(9)
negative regulation of chemokine (C-X-C motif) 
ligand 2 production(4)

 S
AL

L4
 S

pe
ci

fic
 d

ow
n

(C
4)

Cluster GO  biological process and count -Log P-value
lipid metabolic process(70)
immune system process(42)
transmembrane transport(37)
positive regulation of reactive oxygen species 
metabolic process(9)
response to interferon-gamma(8)
fatty acid beta-oxidation(9)
synaptic vesicle clustering(5)
negative regulation of neuron projection 
development(12)
lipid catabolic process(14)
negative regulation of cell cycle(9)
carbohydrate metabolic process(19)
negative regulation of axon regeneration(5)
phosphatidic acid biosynthetic process(6)
response to virus(12)
neurotransmitter secretion(7)
positive regulation of protein phosphorylation(22)
regulation of synaptic vesicle exocytosis(11)
NADP metabolic process(5)

 S
AL

L4
 S

pe
ci

fic
 d

ow
n

(C
5)

b

3.315
3.176
3.144

19.524
16.582
5.227
5.113
4.989
4.678
4.362
4.238
4.034
3.877
3.835
3.713
3.530
3.402

3.135

18.959
8.777
8.776
8.770
8.680
7.826
7.469
7.138
7.130
6.933
6.469
6.275
6.228
6.094
6.051
5.731
5.647
5.326
5.287
5.206

5.723
5.631
5.617
5.000
4.831
4.604
3.607
3.582
3.534
3.493
3.467

2.954

3.400
3.326
3.325
3.300
2.975

3.444

11.934
4.977
4.644

3.573
3.309
3.285

3.280

4.452

3.153
3.078
2.999
2.975
2.952
2.930
2.903
2.885
2.863
2.842

Extended Fig.2



0 0 0

10

0

500

1000

1500

200

400

600

800

20

30

40

50

Cdkn2a Cdkn2b Gata4

100

200

300

Jun DR

S4

R
N

A-
se

q 
TP

M

R
ep

ro
gr

am
m

in
g 

ba
rri

er
 g

en
es

MEF
ESC

D10D0 D7D4
MEF

ESC
D10D0 D7D4

MEF
ESC

D10D0 D7D4
MEF

ESC
D10D0 D7D4

a

b

c

d

0
50

100
150
200
250
400
600
800

0

20

40

60

80

0

50

100

150

200

0

50

100

150

200

250
Cdh1Kdm2bLin28a DR

S4

R
N

A-
se

q 
TP

M
R

N
A-

se
q 

TP
M

R
ep

ro
gr

am
m

in
g 

pr
om

ot
in

g 
ge

ne
s

MEF
ESC

D10D0 D7D4
MEF

ESC
D10D0 D7D4

MEF
ESC

D10D0 D7D4
MEF

ESC
D10D0 D7D4

0

10

20

30

40

50

0

20

40

60

80

0

50

100

150

200
300
400
500

0

100

200

300
Bmi1 Cldn7Klf4 Rcor2

MEF
ESC

D10D0 D7D4
MEF

ESC
D10D0 D7D4

MEF
ESC

D10D0 D7D4
MEF

ESC
D10D0 D7D4

Tbx3

Reprogramming barrier genes  ATAC-seq Peaks

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Cdkn2a

[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]

Gata4

[0 - 80]
[0 - 80]
[0 - 80]
[0 - 80]

[0 - 80]
[0 - 80]
[0 - 80]

[0 - 80]
[0 - 80]

[0 - 80]

Jun

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Cdhn2b

MEF

ESC

D10

D0

D7
D4

D
R

D10

D0

D7
D4

S4

Reprogramming promoting  genes  ATAC-seq Peaks

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Lin28a

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Tbx3

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Kdm2b

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Bmi1

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Klf4

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Cldn7

[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]
[0 - 40]

[0 - 40]
[0 - 40]
[0 - 40]

Cdh1

MEF

ESC

D10

D0

D7
D4

D
R

D10

D0

D7
D4

S4

[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]
[0 - 30]

Rcor2 Oct4

[0 - 200]

[0 - 200]

[0 - 200]
[0 - 200]
[0 - 200]

[0 - 200]

[0 - 200]
[0 - 200]
[0 - 200]
[0 - 200]

R
N

A-
se

q 
TP

M

0

4
700

1050

1400

MEF
ESC

D10D0 D7D4

Oct4

Extended Fig.3



-3.0kb center 3.0kb
10
20
30
40
50

     D0

10

20

30

40

50

-3.0kb center 3.0kb

10
20
30
40
50

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0-3.0kb center 3.0kb

   D10

-3.0kb center 3.0kb

10
20
30
40
50

1

2

3

4

5-3.0kb center 3.0kb

    D7

-3.0kb center 3.0kb

10
20
30
40
50

1

2

3

4

5-3.0kb center 3.0kb

    D4

-3.0kb center 3.0kb

10
20
30
40
50

1

2

3

4

5-3.0kb center 3.0kb

    D0

-3.0kb center 3.0kb

20
40
60

20

40

60

80

-3.0kb center 3.0kb

     D10

100

-3.0kb center 3.0kb

10
20
30

5

10

15

20

25

30

35

-3.0kb center 3.0kb

     D7

SALL4 CUT&Tag Peaks

-3.0kb center 3.0kb

20

40

60

10

20

30

40

50

60

-3.0kb center 3.0kb

     D4

-3.0kb center 3.0kb

b

a

c

IgG CUT&Tag Peaks

TF  Motif Log P-pvalue

C
A
T
G

T
A
G
C

C
A
G
T

T
C
G
A

C
G
A
T

A
C
T
G

C
G
T
A

A
T
G
C

GC
A
T

T
G
A
C

G
C
T
A

A
C
T
G

T
C
G
A

C TA
G

TG
A
C

CG
T
A

GC
A
T

C
G
A
T

A
T
G
C

GAT
C

C
G
T
A

C
A
T
G

CG A
T

T
G
C
A

C TG
A

AG TCATG
C

CG
T
A

TGA
C

CG TA
A G

T
C

AGC
T

AG
C
T

TA
C
G

ATG
C

AG TCCG TATC
A
G

C TG
A
T
C
A
G

C
T
A
G

T
A
G
C

GA
C
T

AC
G
T

CG
A
T

ATC
G

G
A
C
T

T
C
G
A

G
C
T
A

A
G
T
C

TC
A
G

ATC
G

TC
G
A

CT
G
A

TG
C
AG
T
A
C

GT
C
A
T
A
C
G

A
G
T
C

A
G
T
C

T
C
G
A

A
C
G
T

C
A
T
G

T
C
G
A

A
T
G
C

C
T
A
G

G
A
C
T

T
G
C
A

C
T
A
G

A
G
T
C

GT
A
C

GA
T
C

G
T
A
C

C
T
A
G

ATG
C

GA
T
C

AGT
C

GA
C
T

T
C
A
G

G
T
C
A

G
C
T
A
T
A
C
G

G
C
T
A
T
C
G
A

GA
C
T

TC
A
G

G
A
C
T

A
G
T
C

AT G
C

CG
A
T

AT
C
G

C
A
T
G

CT
A
G

C
G
A
T

T
A
C
G

CGT
A

JUNB

TEAD3

RUNX2

NF1-HALFSITE

SOX10

NFATC1

ATF1

KLF1

SOX14

ZNF281

6.793e+03

6.804e+02

6.282e+02

3.551e+02

2.472e+02

2.459e+02

2.207e+02

2.094e+02

1.821e+02

1.740e+02

A
C
T
G

C
T
A
G

T
C
A
G

CAG
T

AC
T
G

C
G
T
A

A
T
C
G

GC
A
T

GA
T
C

GC
T
A

A
G
T
C

G
T
C
A

CG AC T AC T CG T CG T ACG AC AGA
G
C
T

A
T
C
G

G
A
C
T

T
G
A
C

A
TGGAATT

GC
T

CG A
T

AC TGA
C
T
G

C
G
A
T

C
G
A
T

A
G
C
T

G
A
C
T

T
G
C
A

CG TAACGTACGTCT
G
A

T G
A
C

AG TCCG TAAC TGCG TAACGTAC TGACG
T

G
A
C
T

AC
G
T

C
T
G
A
T
G
A
C

C
T
A
G

T
G
A
C

T
G
C
A

C
T
G
A

CG T A AG T TAT CA
C
T
G

A
T
G
C

G
C
A
T

C
T
G
AAT

G
CCC

G
A

G
C

T
G
A

A
T
C
G

T
C
G
A

CGA
T

ACT
G

GCT
AA
T
G
C

T
C
G
A

C
G
A
T

ATG
C

CG
T
A

A
C
G
T

G
C
A
T

T
A
G
C

A
G
C
T

C TA
G

AGC
T

CA
G
T

CG
A
T

C
G
T
A

GA
T
C

A
G
T
C

A
G
T
C

G
A
T
C

C
G
A
T

C
A
T
G

C
T
A
G

A
T
C
G

T
C
G
A
T
C
G
A

G
T
C
A

T C
A
G

AGT
C

GA
T
C

G
T
C
A

TG
A
C

CG TAC
A
T
G

T
A
C
G

 Motif Log P-pvalue

4.197e+02

2.363e+02

1.969e+02

1.861e+02 

1.605e+02

1.322e+02

1.202e+02

1.119e+02 

JUN-AP1

TEAD3

DRGX

TWIST1

CEBPB

RUNX

C-JUN-CRE

FOXO1

RBPJ1

TFAP2C

TF

Days

Day 0

Day 7

Days

A
G
T
C

T
C
A
G

C
A
G
T

A
C
T
G

G
C
T
A
T
A
G
C

A
G
C
T

G
T
A
C

G
T
C
A

A
G
C
T

A
G
T
C

A
T
C
G

T
C
A
G

A
T
G
C

GA
C
T

T
G
C
A

GC
T
A

CG
A
T

AG
C
T

T
C
G
A

CG T T CT
G
A

A
C
T

C
T
A
G

G
C
T
A

A
C
G

G
C
A
T

G
A
C

C
G
T
A

G
T
A
C

G
T
A

GC
T
A

C TA
G

T
C
A
G

CGT
A

CGT
A

GC
A
T

A
C
T
G

GA
C
T

ACGTACGTAC TGAG TCAC TGGT
A
C

CG TACG TA
CG TC CG T AG T AG T C TGAT CG TA

T
A
GACCAG

CA
C
A
G
T

C
G
A
T

C
T
G
A

GA
T
C

G
T
A
C

TG
C
A

A
T
G
C

T
A
C
G

C
G
A
T

T
A
C
G

T
C
A
G

CA
T
G

G
T
C
A

TA
C
G

T
C
A
G

T
C
A
G

T
C
A
G

TG
A
C

T
A
C
G

CGATATC
G

CGT
A

AG
T
C

AC
T
G

AC
G
T

TA
G
C

AC T AT G TAAG AC T ACG ACG CG T CG AG TGC
GCT

CGTTAT
AC

 Motif Log P-pvalue

AP-1

LHX2

JUNDM2

TEAD2

CEBPB

RUNX2

RBPJ1

KLF5

CREM

MYBL1

6.739e+02

8.268e+01

8.029e+01

7.917e+01

7.039e+01

5.407e+01

4.363e+01

3.870e+01

3.334e+01

3.144e+01 

TF

G T CG C T C T A CG T G TC AG AC T AG GAC
A
T
AA

GGAAC
TGT

CC
T

G AC
T

ACT
G

CG TAA
T
G
C

AGC
T

AG TCCG TAA
G
C
T

CG AG T AC G T ACG ACG ACG AC T AG T CG T ACG CG TA
TCT

GC
ATTTGCATA

CG TAAC TGC TG
A

AC TGAC TGAG TCACGTAC TGAGT
C

AC TGG TA
C

C TA
G

CG AT G AG T ACG AC C T AG AG GT
A

G
CC

T
A

C
T
A
GCTT

G
T
A
G

A
G
C

T
CT

C
C
A
T

CG TAAG TCGA
C
T

CGA
T

ACT
G

AC TGAG TCATG
C

G TC
A

TG
A
C

C TG
A

CG TAC TG
A

G TA
C

AG TCCGA
T

ATC
G

CG
T
A

G TA
C

AG TC
AG TCGC

A
T

TC
A
G

AG
C
T

AG
C
T

ACG
T

C AG
T

A
C
G
T

T
G
C
A

GT
C
A

GA
C
T

ACGT
CG TAACT

G
ACGTAGT

C
CGT
A

C
G
A
T

ACGTCT
A
G

CG TAAG TC
G TC
A

TG
A
C

CGT
A

C TG
A

G TA
C

CGT
A

AC TGTA
G
C

AG TCCG TA

 Motif Log P-pvalue 

3.313e+01

2.963e+01

2.598e+01

2.343e+01

2.314e+01

2.241e+01 

2.156e+01

2.156e+01

2.036e+01

2.014e+01

TEAD

SMAD2::SMAD3

OCT11

NRF1

TCF21

NFIC

SIX1

ZFP105

NR2F1

ZNF341

TF

Days

Day 4

Day10

Days

6.793e+03

6.804e+02

D0
D4
D7

D10
D0
D4
D7

D10

SA
LL

4
Ig

G

Cdkn2a Cdkn2b Tbx3Cdh1Jun Klf4

CUT&Tag peaks

Oct4

[0 - 200] [0 - 60][0 - 60] [0 - 60] [0 - 60] [0 - 80][0 - 150]

sh
Lu

c

sh
Tfap

2c
-1

0.000

0.001

0.002

0.003

sh
Tfap

2c
-2

Sall4+

R
el

at
iv

e 
to

 G
ap

dh

d

Extended Fig.4



c
Endoderm

O
4

O
S

Mesoderm Ectoderm

d

b

O
4−iPSC

s−1#

O
4−iPSC

s−2#

O
S−iPSC

s−2#

S4−iPSC
s−1#

S4−iPSC
s−2#

O
S−iPSC

s−1#

ESC
s−1#

ESC
s−2#

M
EFs−1#

M
EFs−2#

O4−iPSCs−1#

O4−iPSCs−2#

OS−iPSCs−2#

S4−iPSCs−1#

S4−iPSCs−2#

OS−iPSCs−1#

ESCs−1#

ESCs−2#

MEFs−1#

MEFs−2#

0.6

0.7

0.8

0.9

1

ES
C

-S
pe

ci
fic

M
EF

-S
pe

ci
fic

M
EFs−1

M
EFs−2

O
4−iPSC

s−1

O
4−iPSC

s−2

S4−iPSC
s−1

S4−iPSC
s−2

O
S−iPSC

s−1

O
S−iPSC

s−2

ESC
s−1

ESC
s−2

Nanog
Sox2
Pou5f1
Jam2
Zfp42
Esrrb
Nr5a2
Tfcp2l1
Nr0b1
Prdm1
Prdm14
Tbx3
Tcf15
Dppa5a
Sall4
Bgn
Col5a2
Emp1
Col1a2
Fbn1
Fosl2
Cebpb
Anxa3
Zeb2
Thy1
Runx1
Ets1

−2

−1

0

1

2

a

H2O MEFs
S4-1

Sall4

S4-2 O4-1

Oct4
O4-2 OS-1

OS-2

Phase

TTF-Oct4   Day21 

OCT4-GFP

TTF-Oct4+Sall4  Day16

Phase

g

0.00

0.02

0.04

0.06

0.08

R
el

at
iv

e 
ex

pr
es

si
on

 to
 G

ap
dh

  

Exo-Oct4 Endo-Oct4
0.000

0.005

0.010

0.015 S4-iPSCs
OS-iPSCs
ESCs

MEFs

Exo-Sall4 Endo-Sall4

f

OCT4-GFP
e

S
al

l4

Phase DsRed Merge

O
ct

4+
S

al
l4

O
ct

4

OCT4-GFP

Extended Fig.5



Plekhm2

OS Specific  OC
[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

Scamp1

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

Gstm2

OS Specific  CO

Tyro3

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-20]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

 

Sbsn

OS/O4 C-OC
[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

Mogat2

[0-30]

[0-30]

[0-30]

[0-30]
[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

Clock

Dlx2

Foxp1

Lhx2

Egr1

Gata4

P53

0

5

10

15

20

25

0

10

20

30

0

100

200

300

0

10

20

30

40

50

0

50

100

150

0

10

20

30

0
50

100
150
200
200
300
400

MEF D0 D4 D7
D10 ESC

MEF D0 D4 D7
D10 ESC

MEF D0 D4 D7
D10 ESC

MEF D0 D4 D7
D10 ESC

Nkx6-1

0

50

100

150

MEF D0 D4 D7
D10 ESC

MEF D0 D4 D7
D10 ESC

MEF D0 D4 D7
D10 ESC

MEF D0 D4 D7
D10 ESC

Atf4

0

100

200

300

400

500

MEF D0 D4 D7
D10 ESC

R
N

A-
se

q 
TP

M

R
N

A-
se

q 
TP

M
R

N
A-

se
q 

TP
M

DR S4 O4 OS

MEF D0 D4 D7
D10ESC

Tcf7

0

50

100

150

200

250

Etv5

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

[0-30]

OS/O4-C-CO

Sox2

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

[0-60]

MEF
D0

S4
O

4
O

S

D4
D7

D10
D0
D4
D7

D10
D0
D4
D7

D10
ESC

Null Esrrb Sox2 Tfap2c Nkx6.1

O
ct

4+
S

al
l4

+
S

al
l4

+
O

ct
4+

0

10000

20000

30000

40000

50000

60000

CO1
OC1

CO2
OC2

CO3
OC3

CO4
OC4

CO5
OC5 PO

Pe
ak

s 
nu

m
be

rs

S4 O4 OS
a

b

0

0

100

150 Sbsn

MEF D0 D4 D7
D10

ESC
0

50

100

150

200

250 Mogat2

MEF D0 D4 D7
D10

ESC

0

50

100

150 Scamp1

MEF D0 D4 D7
D10 ESC

0

50

100

150 Plekhm2

MEF D0 D4 D7
D10

ESC

Gstm2Tyro3

0

50

100

150

MEF D0 D4 D7
D10

ESC

2

4

6

8

0

0

0

0

0

MEF D0 D4 D7
D10

ESC

S4DR O4 OS

R
N

A-
se

q 
TP

M
 

0

100

200

300

400
Etv5

MEF D0 D4 D7
D10 ESC

Sox2

MEF D0 D4 D7
D10 ESC

0

50

100

400
600
800

c

d

e

MEF
D0

S4
O

4
O

S

D4
D7

D10
D0
D4
D7

D10
D0
D4
D7

D10
ESC

R
N

A-
se

q 
TP

M
R

N
A-

se
q 

TP
M

R
N

A-
se

q 
TP

M

Extended Fig.6


