
A B

−10

−5

0

5

10

−10 −5 0 5 10
UMAP 1

UM
AP

 2

0
1
2
3
4
5
6
7
8
9
10

11
12
13
14
15
16
17
18
19
20

G

F

C

E

0.0
0.5
1.0
1.5
2.0
2.5

Ptf1a

0.0
0.5
1.0

Twist2

0.0
0.3
0.6
0.9
1.2

Ascl1

0.0
0.5
1.0
1.5

Tcf12

0.0
0.5
1.0
1.5
2.0
2.5

E
xp

re
ss

io
n 

Le
ve

l

Nfix

0
1
2

Nfia

0.0
0.5
1.0
1.5
2.0

Nfic

0.0
0.5
1.0
1.5

Mesothelial
Mesothelial pr.
Ductal
BP
BP pr.
EP
Fev+

α-cells
β-cells
δ-cells
Tip pr.
Tip
Acinar

Tead1

Me
so

the
lia

l
Me

so
the

lia
l p

r.
Du

cta
l

BP
BP

 pr
.

α-
ce

lls
β-

ce
lls

δ-
ce

lls
Tip

 pr
.

Tip

Fe
v+EP

Ac
ina

r

Me
so

the
lia

l
Me

so
the

lia
l p

r.
Du

cta
l

BP
BP

 pr
.

α-
ce

lls
β-

ce
lls

δ-
ce

lls
Tip

 pr
.

Tip

Fe
v+EP

Ac
ina

r

Me
so

the
lia

l
Me

so
the

lia
l p

r.
Du

cta
l

BP
BP

 pr
.

α-
ce

lls
β-

ce
lls

δ-
ce

lls
Tip

 pr
.

Tip

Fe
v+EP

Ac
ina

r

Me
so

the
lia

l
Me

so
the

lia
l p

r.
Du

cta
l

BP
BP

 pr
.

α-
ce

lls
β-

ce
lls

δ-
ce

lls
Tip

 pr
.

Tip

Fe
v+EP

Ac
ina

r

scRNA-seq 
E17.5

4

2

0

1

3

Ptf1
a
Sox

9
Pdx

1

Dcd
c2

a
Muc

1

Neu
rog

3
Fe

v

Neu
rod

1
Krt1

9
Krt1

8

Epc
am
Col1

a1

Col3
a1

Proc
r

Rsp
o1
Upk

3b
Igf

bp
5

W
t1

Msln

Average Gene Activity

−1

0

1

Percent Gene Activity
25
50
75

1

2

0

3

4

−2.5

0.0

2.5

−5 0 5
atacUMAP_1

at
ac

U
M

A
P

_2

0
1
2
3
4

scATAC-seqD

HPtf1a
Twist2
Ascl1
Myog
Tcf3

Tcf12
Tfap4
Tcf21

Hand2
Rbpj

Stat5a
Stat5b

Nfix
Nfia
Nfib
Nfic

Sox4
Tead1
Tead2
Bicc1

2 1.5 2 4 2 2 1.5 1.5 2 1.5 1 1.5 2 2 2 2 3 2 2 2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Expression Level

Ide
nti

ty

Mesenchymal Pancreatic epithelial Mesothelial

scRNA-seq
E12.5 to E17.5 

(all cells)

gene

chr5:147263000-147279000

Upk3b

0 1 2 3

gene

Upk3b Upk3bl

Fragment
count

0

1

2

3

4

5

6

Duct/Acinar
Acinar

Duct/BP
EP

Fev+
Alpha
Beta
Delta

MesothelialUpk3b-high

MesothelialUpk3b-low

No
rm

ali
ze

d s
ign

al 
(ra

ng
e 0

 −
 20

0)

Duct/BP

Fev+

MesothelialUpk3b-high

MesothelialUpk3b-low

Fr
ag

me
nts

 (1
00

 ce
lls

)
Pe

ak
s

Ge
ne

s

Upk3b promoter Upk3bl1 promoter
chr5:136038600-136064400

Neurog3

0 1 2 3

gene

Neurog3

Fragment
count

0

1

2

3

4

5

Neurog3 promoter
chr10:62126700-62139000

Pdx1

0 1 2 3 4

Pdx1

Fragment
count

0

1

2

3

4

5

6

Area I-IIIArea IV Pdx1 promoter

Figure S3

0.0
0.5
1.0
1.5
2.0

Tcf3

0.0
0.5
1.0
1.5

Tcf12

0.0
0.5
1.0
1.5
2.0

Hand2

0.0
0.5
1.0
1.5
2.0

Rbpj

0.0
0.5
1.0
1.5
2.0

Nfix

0

1

2

Nfia

0

1

2

Nfib

0.0
0.5
1.0
1.5
2.0

Nfic

0

1

2

3

Acin
ar

Duc
t

α-c
ell
s

β-c
ell
s

δ-c
ell
s

PP
-ce
lls

Proc
r p

rog
.

Stro
mal

Stel
lat

e

End
oth

eli
al

Im
mun

e

Ex
pr

es
sio

n L
ev

el

Sox4

0.0

0.5

1.0

1.5

Acin
ar

Duc
t

α-c
ell
s

β-c
ell
s

δ-c
ell
s

PP
-ce
lls

Proc
r p

rog
.

Stro
mal

Stel
lat

e

End
oth

eli
al

Im
mun

e

Tead1

0.0

0.5

1.0

1.5

Acin
ar

Duc
t

α-c
ell
s

β-c
ell
s

δ-c
ell
s

PP
-ce
lls

Proc
r p

rog
.

Stro
mal

Stel
lat

e

End
oth

eli
al

Im
mun

e

Tead2

0

1

2

3

Acin
ar

Duc
t

α-c
ell
s

β-c
ell
s

δ-c
ell
s

PP
-ce
lls

Proc
r p

rog
.

Stro
mal

Stel
lat

e

End
oth

eli
al

Im
mun

e

Acinar
Duct
α-cells
β-cells
δ-cells
PP-cells
Procr prog.
Stromal
Stellate
Endothelial
Immune

Bicc1

Pancreatic
epithelial cells

Schwann

Immune

Endothelial

Mesenchymal /
mesothelial (other)

MesothelialUpk3b+2
6
0
3
8
4
9

17
14
5

19
15
10
20
16
11
18
13
7
1

12

Pdx1 Sox9 Ptf1a

Neur
od1

Neur
og3 Krt1

8
Krt1

9
Epca

m Wt1
Msln

Col1
a1

Col3
a1

Proc
r
Rspo

1
Upk3

b
Stmn2 Pitx2

Peca
m1

Sox1
8

Ascl
1

Sox1
0

Rac2
Coro

1a

Average Expression

−2
−1
0
1
2

Percent Expressed
25
50
75


