
CHGA INS GCG SST

100µm

GCG GCG INS INS

ProGCG ProGCG

ProINS ProINS

SST SST

PPY PPY

IAPP IAPP

CD45 CD45

ProINShi

peri-islet border

CHGA#1 #2 #3

#4 #5 #6

#7 #8 #9

100µm

CHGA

ProI
NS

ProI
NS

hi
IN

S
IA

PP

ProG
CG

SST
PPY 

0

20

40

60

80

***

*

Figure S1

Sequential MICSSS endocrine hormone and CD45 stains & staining area capture (nPOD AAb 6267 / tail / islet #86)A

CHGA, INS, GCG & SST stains (nPOD Ctrl 6278 / head / islet #206)C

CHGA

ProI
NS

ProI
NS

hi

IA
PP

ProG
CG

GCG
SST

PPY 

0

20

40

60

80
**** ****

***
****

Ja
cc

ar
d 

in
de

x 
(%

)
IN

S 
– 

ot
he

r h
ro

m
on

es

Ja
cc

ar
d 

in
de

x 
(%

)
G

C
G

 –
 o

th
er

 h
ro

m
on

es

Ctrl donors / tail
Jaccard indices for INS

Ctrl donors / tail
Jaccard indices for GCG

B

CHGA



0 20 40 60

0

50

100

150 R2: 0.59
slope: ****

Figure S2

0 5 10 15 20

4
6
8

10
12
14
16 R2 = 0.54

C

C
-p

ep
tid

e 
(n

g/
m

l)

Ct
rl
AA
b
T1
DS
T1
DL

0

5

10

15

20

25
✱✱

✱

✱✱✱

6405

H
bA

1c
 (%

)

Ct
rl
AA
b
T1
DS
T1
DL

0

5

10

15

20
✱

✱✱✱✱

✱✱✱

6405

C-peptide & HbA1c

C-peptide (ng/ml)

H
bA

1c
 (%

)

A
H

LA
-II

 “r
is

k 
bi

ns
”

Ct
rl
AA
b
T1
DS
T1
DL

-1

0

+1

+2

✱

✱✱

HLA-II risk

0 10 20 30

0
10
20
30
40
50
60

R2: 0.25
slope: *

6424
6405

Donor age (years)

B
od

y 
m

as
s 

in
de

x

0 10 20 30

0

50

100

150 R2: 0.37
slope: **

6382

6209

Donor age (years)

To
ta

l p
an

cr
ea

s 
w

ei
gh

t

B Correlation of donor age, BMI, pancreas weight & age of T1D onset 

0 10 20 30

0

10

20

30 R2: 0.99
slope: ****

6209

Donor age (years)

A
ge

 o
f T

1D
 o

ns
etCtrl

AAb
T1DS
T1DL

Body mass index

To
ta

l p
an

cr
ea

s 
w

ei
gh

t

H
ead

%
 E

nd
oc

rin
e 

ho
rm

on
e 

ar
ea

 o
f p

ar
en

ch
ym

al
 a

re
a

I

Tail

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.5

1.0

1.5

2.0
✱

CHGA

0.0

0.5

1.0

1.5

2.0

✱

✱✱

✱✱

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.5

1.0

1.5

2.0 ✱

✱✱✱

✱✱✱✱

ProINS

0.0

0.5

1.0

1.5

2.0
✱✱✱✱

✱✱

✱✱✱

✱✱

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.2

0.4

0.6

0.8

1.0

✱✱✱

✱✱

ProINShi

0.0

0.2

0.4

0.6

0.8

1.0 ✱✱✱✱

✱✱✱

✱

✱

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.2

0.4

0.6

0.8

1.0
✱✱

✱✱

INS

0.0

0.2

0.4

0.6

0.8

1.0

✱✱

✱✱

✱✱✱

✱✱

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.2

0.4

0.6

0.8

1.0
✱

✱✱✱

✱✱✱

IAPP

0.0

0.2

0.4

0.6

0.8

1.0
✱✱✱

✱✱

✱

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.2

0.4

0.6

0.8

1.0

ProGCG

0.0

0.2

0.4

0.6

0.8

1.0

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.2

0.4

0.6

0.8

1.0

GCG

0.0

0.2

0.4

0.6

0.8

1.0

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.1

0.2

0.3

0.4

0.5

SST

0.0

0.1

0.2

0.3

0.4

0.5

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.2

0.4

0.6

0.8

1.0

PPY

0.0

0.2

0.4

0.6

0.8

1.0

H

Ct
rl
AA
b
T1
DS
T1
DL

0
1
2
3
4
5
6

Is
el

t #
 p

er
 m

m
2 

pa
re

nc
hy

m
al

 a
re

a

Islet density

H
ead

Ct
rl
AA
b
T1
DS
T1
DL

0

500

1000

1500

2000

Is
le

t #
 p

er
tis

su
e 

se
ct

io
n

Ct
rl
AA
b
T1
DS
T1
DL

0

500

1000

1500

2000

G

6401 6401

Total islet numbers

H
ead

Tail

INS : GCG expression ratios

IN
S

 : 
G

C
G

 ra
tio

Ct
rl
AA
b
T1
DS
T1
DL

0

2

4

6

8

10
✱

✱

H
ead

J

Ct
rl
AA
b
T1
DS
T1
DL

0

2

4

6

8

10

✱

✱✱

✱✱✱

Tail

Islet mass

Is
le

t m
as

s 
(g

)

H
ead

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.2

0.4

0.6

0.8

1.0

Ct
rl
AA
b
T1
DS
T1
DL

0

1

2

3

4

5

✱

Islet area

%
 Is

le
t a

re
a 

of
 

pa
re

nc
hy

m
al

 a
re

a

H
ead

Ct
rl
AA
b
T1
DS
T1
DL

0

50

100

150

200

Alpha cell 
(ProGCG) mass

6454

E
nd

oc
rin

e 
ce

ll 
m

as
s 

(m
g)

Ct
rl
AA
b
T1
DS
T1
DL

0
50
100
150
200
250
300 ✱

✱✱

Beta cell 
(ProINS) mass

6454

Ct
rl
AA
b
T1
DS
T1
DL

0

50

100

150

200 ✱

✱

Beta cell
(INS) mass

6454

Ct
rl
AA
b
T1
DS
T1
DL

0

50

100

150

200

Alpha cell 
(GCG) mass

6454

Ct
rl
AA
b
T1
DS
T1
DL

0

10

20

30

40

50

Delta cell 
(SST) mass

H
ead

K

Ct
rl
AA
b
T1
DS
T1
DL

0

50

100

150

200

250 ✱✱

✱

Beta cell
(INS) mass

E
nd

oc
rin

e 
ce

ll 
m

as
s 

(m
g)

Ct
rl
AA
b
T1
DS
T1
DL

0

50

100

150

200
✱

Alpha cell 
(ProGCG) mass

Tail

Donor age (years)

D

P
an

cr
ea

s 
w

ei
gh

t (
g)

 
pe

r b
od

y 
w

ei
gh

t (
kg

)

RPW tail RPW headRPW E Absolute and relative parenchymal tissue areas

Tail

0 10 20 30

0

100

200

300

400

500 R2 = 0.41
slope: ***

F Correlation of donor age and 
parenchymal tissue area

P
ar

en
ch

ym
al

 ti
ss

ue
 

se
ct

io
n 

ar
ea

 (m
m

2 )

0 10 20 30

0

100

200

300

400

500 R2 = 0.02
slope: ns

H
ead

Tail

Ct
rl
AA
b
T1
DS
T1
DL

R
el

at
iv

e 
pa

re
nc

hy
m

al
 

tis
su

e 
se

ct
io

n 
ar

ea
 (%

)

Ct
rl
AA
b
T1
DS
T1
DL

0

100

200

300

400

500

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

100

Ct
rl
AA
b
T1
DS
T1
DL

P
ar

en
ch

ym
al

 ti
ss

ue
 

se
ct

io
n 

ar
ea

 (m
m

2 )

6405

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.5

1.0

1.5

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.1

0.2

0.3

0.4

0.5

Ct
rl
AA
b
T1
DS
T1
DL

H
ead

Tail

H
ead

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

100

CHGA

Ct
rl
AA
b
T1
DS
T1
DL

0

10

20

30

40

50
✱✱✱

✱✱✱

✱✱

✱✱

INS

Ct
rl
AA
b
T1
DS
T1
DL

0

10

20

30

40

50 ✱✱✱✱

✱✱✱✱

✱✱

✱✱

IAPP

Ct
rl
AA
b
T1
DS
T1
DL

0

10

20

30

40

50

ProGCG

Ct
rl
AA
b
T1
DS
T1
DL

0

10

20

30

40

50

GCG

Ct
rl
AA
b
T1
DS
T1
DL

0

10

20

30

40

50

✱

✱

SST

Ct
rl
AA
b
T1
DS
T1
DL

0

10

20

30

40

50

H
ead

PPY

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80 ✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

ProINS

Ct
rl
AA
b
T1
DS
T1
DL

0

10

20

30

40

50
✱✱✱✱

✱✱✱✱

✱✱✱

✱✱

ProINShiL

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

100

%
 R

el
at

iv
e 

is
le

t a
re

a

Endocrine



Figure S3

Ct
rl

AA
b
T1
DS

T1
DL

3

4

5

6

Is
le

t s
iz

e 
(µ

m
2 )

Lo
g 

is
le

t s
iz

e 
(µ

m
2 )

Islet sizeIslet sizes per donor (12,200 islets total)

63
82
62
78
63
86
63
89
61
62
64
01
64
54
64
24
61
97
64
50
64
29
62
67
63
10
62
09
63
80
63
71
62
28
63
96
62
47
63
62
64
05
62
64
60
89
64
18
61
80

103

104

105

106 103-104µm2

islet size range 

0 10 20 30

2000

3000

4000

5000

6000

7000 R2: 0.76
slope: *

0 10 20 30

R2: 0.01
slope:
ns

0 10 20 30

R2: 0.69
slope: *

0 10 20 30

R2: 0.15
slope: ns

0 10 20 30

R2: 0.24
slope: *

0.0 0.2 0.4 0.6

0

5

10

15

20 Ctrl
AAb
T1DS
T1DL

A

✱✱
✱

✱✱✱

✱✱

✱ ✱ ✱✱

0

20

40

60

80

100

0

20

40

60

80

100
✱✱ ✱ ✱ ✱

0

20

40

60

80
✱✱

0

10

20

30

40

50

✱

CHGA ProINS INS IAPP ProGCGEndocrine
%

 R
el

at
iv

e 
is

le
t a

re
a

GCG SST PPY

Ctrl AAb
T1D

S
T1D

L
Ctrl AAb

T1D
S

T1D
L

Ctrl AAb
T1D

S
T1D

L
Ctrl AAb

T1D
S

T1D
L

Ctrl AAb
T1D

S
T1D

L
Ctrl AAb

T1D
S

T1D
L

Ctrl AAb
T1D

S
T1D

L
Ctrl AAb

T1D
S

T1D
L

Ctrl AAb
T1D

S
T1D

L

tail
head

B C D E

Ctrl 
AAb 

T1DS 
T1DL 

***

**

0 20 40 60 80

ProINS:
GCG: +– –

–+ –+
+

100

relative islet
subset magnitude (%) 

** **

ProINS/GCG islet subsets (head):
islet size & subset distribution

0

20

40

60

80
***

ProINS:
GCG: –

++
+

Is
le

t a
re

a 
(x

10
0 
µm

2 )

Ctrl islet size

GCG-deficient 
islets

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

100

Insulin-deficient islets (IDIs)

%
 ID

I (
P

ro
IN

S-
ne

ga
tiv

e)

H
ead

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

100

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

100

✱✱✱✱

✱✱✱✱

✱✱✱

✱✱✱✱

H
ead

%
 ID

I (
IN

S
-n

eg
at

iv
e)

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

100

✱✱✱✱

✱✱✱✱

✱✱✱

✱✱✱✱

✱✱

Tail

%
 ID

I (
IN

S
-n

eg
at

iv
e)

%
 G

C
G

-n
eg

at
iv

e 
is

le
ts

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

100
✱

%
 S

S
T+  

is
le

ts

SST+ islets

H
ead

H
ead

Ct
rl
AA
b
T1
DS
T1
DL

0

20

40

60

80

✱

Ct
rl
AA
b
T1
DS
T1
DL

✱

Ct
rl
AA
b
T1
DS
T1
DL

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

Ct
rl
AA
b
T1
DS
T1
DL

✱✱✱

✱✱✱

✱✱✱✱

✱✱✱✱

Ct
rl
AA
b
T1
DS
T1
DL

✱✱✱✱

✱✱

✱✱✱✱

✱✱

Ct
rl
AA
b
T1
DS
T1
DL

✱✱

✱✱✱✱

✱✱

✱✱✱✱

Ct
rl
AA
b
T1
DS
T1
DL

✱✱

✱✱

✱

Ct
rl
AA
b
T1
DS
T1
DL

✱✱✱✱

✱✱✱

✱✱✱✱

✱✱✱

Ct
rl
AA
b
T1
DS
T1
DL

✱✱

✱

✱✱

✱

Ct
rl
AA
b
T1
DS
T1
DL

✱✱✱

✱✱

Ct
rl
AA
b
T1
DS
T1
DL

Ja
cc

ar
d 

in
de

x 
(%

)

ProGCG – 
CHGA

GCG – 
CHGA

ProGCG – 
GCG

ProINS – 
CHGA

INS – 
CHGA

ProINS –
INS

ProINS – 
IAPP

ProINShi – 
INS

ProINShi – 
IAPP

INS – 
IAPP

IAPP – 
CHGA

Tail

F

K

2000

3000

4000

5000

6000

7000 ✱✱

✱

2000
4000
6000
8000
10000
12000
14000 ✱✱

✱

✱

40
50
60
70
80
90
100 ✱✱

✱

40

60

80

100

120

140
✱✱

✱

✱

0

100

200

300

400

500
✱

✱

0
250
500
750
1000
1250
1500

✱

✱

✱

M
ea

n 
di

am
et

er
 (µ

m
)

M
ed

ia
n 

di
am

et
er

 (µ
m

)

140x103 µm3

125x103 µm3
432x103 µm3

332x103 µm3
64 µm
61 µm

93 µm
85 µm

Median & mean/average islet diameter in tail & head Median & mean/average islet volume in tail & head

M
ed

ia
n 

is
le

t s
iz

e 
(µ

m
2 )

Ctrl AAb T1DS T1DL

tail
head

M
ea

n 
is

le
t s

iz
e 

(µ
m

2 )

Ctrl AAb T1DS T1DL

3,238 µm2

2,995 µm2
6,861 µm2

5,720 µm2

Ctrl AAb T1DS T1DL Ctrl AAb T1DS T1DL Ctrl AAb T1DS T1DL Ctrl AAb T1DS T1DL

Median & mean/average islet size/area in tail & head

M
ed

ia
n 

vo
lu

m
e 

(x
10

3 
µ

m
3 )

M
ea

n 
vo

lu
m

e 
(x

10
3 
µm

3 )

L M

0

20

40

60

80

100
Frequencies & mass of islets > average size 

%
 Is

le
ts

 >
 m

ea
n 

si
ze

%
 Is

le
t m

as
s 

of
is

le
ts

 >
 m

ea
n 

si
zetail

head

0

20

40

60

80

100
✱✱

✱

Ctrl AAb
T1D

S
T1D

L
Ctrl AAb

T1D
S

T1D
L

Ct
rl
AA
b
T1
DS
T1
DL

0

200

400

600

800

Ct
rl
AA
b
T1
DS
T1
DL

Is
le

t p
er

im
et

er
 (µ

m
)

Tail Head

Ct
rl
AA
b
T1
DS
T1
DL

0.5

0.6

0.7

0.8

0.9

1.0 ✱✱✱

✱✱

✱

S
ol

id
ity

Islet solidity

Ct
rl
AA
b
T1
DS
T1
DL

0.0

0.1

0.2

0.3

0.4

0.5 ✱

✱✱

✱✱

Is
le

t f
re

qu
en

cy
 (%

)

Islet circularity

C
irc

ul
ar

ity H
ead

Islet circularity
Ct
rl
AA
b
T1
DS
T1
DL

0.5

0.6

0.7

0.8

✱✱

A
sp

ec
t r

at
io

Aspect ratioN

I

M
ed

ia
n 

is
le

t s
iz

e 
(µ

m
2 )

Ctrl T1DS T1DL All donorsAAb

Tail

Donor age (years)

H
ead

M
ed

ia
n 

is
le

t s
iz

e 
(µ

m
2 )

Donor age (years)

G H

tail
head

tail
head

10 11 12 13 14 15 16 17 18

0

10

20

30

40 Ctrl
AAb
T1DS
T1DL

10 11 12 13 14 15 16 17 18

0

10

20

30

40

Islet size bins (log2 µm2)

Is
le

t #
 (%

)

Islet frequency distributions

Fr
ac

tio
n 

of
 is

le
t a

re
a 

(%
) Islet area distributions

Islet size bins (log2 µm2)

0 10 20 30

2000

3000

4000

5000

6000

7000 R2: 0.17
slope: ns

0 10 20 30

R2: 0.02
slope: ns

0 10 20 30

R2: 0.01
slope: ns

0 10 20 30

R2: 0.17
slope: ns

0 10 20 30

R2: 0.03
slope: ns

Islet cell
densityJ

Ct
rl
AA
b
T1
DS
T1
DL

10

20

30

40

50

60
✱✱

✱
Is

le
t c

el
l #

 (x
 1

,0
00

)
pe

r m
m

2  i
sl

et
 a

re
a

H
ead

Ctrl T1DS T1DL All donorsAAb

103-104µm2

islet size
range



103 104 105

0

5

10

15

103 104 105

0

5

10

15

20

25

103 104 105

0

200

400

600

800

1000 R2 = 1.00 

103 104 105

0.0

0.1

0.2

0.3

0.4

0.5

R2 = 0.89
103 104 105

0.5

0.6

0.7

0.8

0.9

1.0

R2 = no fit
103 104 105

0

20

40

60

80

R2 = 0.59 
103 104 105

0

20

40

60

80

R2 = 0.66 

R2 = 0.86R2 = no fit
103 104 105

0

5

10

15

20

R2 = 0.37
103 104 105

0

10

20

30

Islet size bins (µm2)

Islet size bins (µm2)

%
 R

el
at

iv
e 

is
le

t a
re

a

Islet size bins (µm2)

R2 = 0.69

T1D
L / tail & head

T1D
L / tail & head

Islet area (µm2)

Pr
oI

N
S

ar
ea

 (µ
m
2 )

Islet area (µm2) ProINS area (µm2)

91%

0.4%

25%

85%

Islet area & ProINS area distributions
Ctrl

T1DL

T1DS

AAb

All donors

103 104 105

4.0

4.2

4.4

4.6

4.8

R2 = 1.00

CHGAEndocrineIslet cell # Circularity SolidityIslet cell density

ProGCG GCG SST PPY

%
 R

el
at

iv
e 

is
le

t a
re

a

# 
of

 is
le

t c
el

ls
/is

le
t

C
irc

ul
ar

ity

So
lid

ity

Lo
g 

is
le

t c
el

ls
pe

r m
m
2

is
le

t a
re

a

103 104 105

4.0

4.2

4.4

4.6

4.8

103 104 105

0
10
20
30
40
50
60

103 104 105

0

10

20

30

103 104 105

0

5

10

15

103 104 105

0

5

10

15

20

25

103 104 105

0

5

10

15

20

103 104 105

0

10

20

30

103 104 105

0

10

20

30R2 = 0.93 R2 = 0.93 R2 = 0.86

R2 = 0.91

R2 = 0.93R2 = 0.95 

R2 = no fit

103 104 105

0

5

10

15

20

R2 = no fit

Islet size bins (µm2)

Islet size bins (µm2)

%
 R

el
at

iv
e 

is
le

t a
re

a

Islet size bins (µm2)
103 104 105

0

20

40

60

80

R2 = 0.93 
103 104 105

0

20

40

60

80

R2 = 0.92 
103 104 105

0

200

400

600

800

1000
R2 = 1.00 

103 104 105

0.0

0.1

0.2

0.3

0.4

0.5

R2 = 0.80
103 104 105

0.5

0.6

0.7

0.8

0.9

1.0

R2 = 0.83

T1D
S / all donors / tail & head

ProINS ProINShi INS IAPP ProGCG GCG SST PPY

CHGAEndocrineIslet cell # Circularity SolidityIslet cell density

%
 R

el
at

iv
e 

is
le

t a
re

a

# 
of

 is
le

t c
el

ls
/is

le
t

C
irc

ul
ar

ity

So
lid

ity

Lo
g 

is
le

t c
el

ls
pe

r m
m
2

is
le

t a
re

a

103 104 105

4.0

4.2

4.4

4.6

4.8

103 104 105

0
10
20
30
40
50
60

103 104 105

0

5

10

15

20

103 104 105

0

10

20

30

103 104 105

0

10

20

30

103 104 105

0

10

20

30

103 104 105

0

5

10

15

103 104 105

0

5

10

15

20

25

103 104 105

0.0

0.1

0.2

0.3

0.4

0.5

R2 = 0.64
103 104 105

0

20

40

60

80

R2 = 0.97 
103 104 105

0

20

40

60

80

R2 = 0.97 

R2 = 0.93 R2 = 0.84 R2 = 0.93 R2 = 0.97
103 104 105

0

5

10

15

20

R2 = 0.97 

R2 = 0.87

Islet size bins (µm2)

Islet size bins (µm2)

%
 R

el
at

iv
e 

is
le

t a
re

a

Islet size bins (µm2)

R2 = no fit

103 104 105

0

200

400

600

800

1000
R2 = 1.00 

103 104 105

0.5

0.6

0.7

0.8

0.9

1.0

R2 = 0.68

AAb
/ all donors / tail & head

R2 = 0.84 

R2 = 1.00

CHGAEndocrineIslet cell # Circularity SolidityIslet cell density

ProINS ProINShi INS IAPP ProGCG GCG SST PPY

%
 R

el
at

iv
e 

is
le

t a
re

a

# 
of

 is
le

t c
el

ls
/is

le
t

C
irc

ul
ar

ity

So
lid

ity

Lo
g 

is
le

t c
el

ls
pe

r m
m
2

is
le

t a
re

a

103 104 105

0

10

20

30

103 104 105

0

10

20

30

103 104 105

0

5

10

15

20

103 104 105

0
10
20
30
40
50
60

103 104 105

0

10

20

30

103 104 105

0

5

10

15

103 104 105

0

5

10

15

20

25

103 104 105

0

20

40

60

80

103 104 105

0

20

40

60

80

R2 = 0.95 R2 = 0.97 

R2 = 0.98 R2 = 0.61 R2 = 0.87 R2 = 0.98
103 104 105

0

5

10

15

20

R2 = 0.99 

ProINS ProINShi INS IAPP ProGCG GCG SST PPY
R2 = 0.93

103 104 105

0

200

400

600

800

1000
R2 = 1.00 

103 104 105

0.0

0.1

0.2

0.3

0.4

0.5

R2 = 0.94
103 104 105

0.5

0.6

0.7

0.8

0.9

1.0

R2 = 0.70

Islet size bins (µm2)

Islet size bins (µm2)

%
 R

el
at

iv
e 

is
le

t a
re

a

Islet size bins (µm2)

R2 = no fit

C
trl / all donors / tail & head

R2 = 0.96 

103 104 105

4.0

4.2

4.4

4.6

4.8
CHGAEndocrineIslet cell # Circularity SolidityIslet cell density

%
 R

el
at

iv
e 

is
le

t a
re

a

# 
of

 is
le

t c
el

ls
/is

le
t

C
irc

ul
ar

ity

So
lid

ity

Lo
g 

is
le

t c
el

ls
pe

r m
m
2

is
le

t a
re

a

R2 = 1.00 

Islet PPY area (%)

C
trl

A
A

b
T1

D
S

T1
D

L

nPOD
ID

Tail – cluster ID Head – cluster ID
I II III IV V-AV-BC

0

10

20

30

40

50

60

70

I II III IV V-AV-BC
6382
6278
6386
6389
6162
6401
6454
6424
6197
6450
6429
6267
6310
6209
6380
6371
6228
6396
6247
6362
6405
6264
6089
6418
6180% PPY

All donors
I

II

III

IV

V-A

V-BC

C
trl

A
A

b
T1

D
S

T1
D

L

nPOD
ID

Tail – cluster ID Head – cluster ID
I II III IV V-AV-BC

0

10

20

30

40
I II III IV V-AV-BC

6382
6278
6386
6389
6162
6401
6454
6424
6197
6450
6429
6267
6310
6209
6380
6371
6228
6396
6247
6362
6405
6264
6089
6418
6180% IAPP

All donors
I

II

III

IV

V-A

V-BC

Islet IAPP area (%)

A B C D

E F G H

I

J

Figure S4

Islet circularity (z-score)

I II III IV V-AV-BC

-1.0

-0.5

0

0.5

1.0

I II III IV V-AV-BC
6382
6278
6386
6389
6162
6401
6454
6424
6197
6450
6429
6267
6310
6209
6380
6371
6228
6396
6247
6362
6405
6264
6089
6418
6180Circularity

All donors
I

II

III

IV

V-A

V-BC

C
trl

A
A

b
T1

D
S

T1
D

L

Tail – cluster ID Head – cluster IDnPOD
ID

Islet cell density (islet cells x 1,000 / mm2)

I II III IV V-AV-BC

10

20

30

40

50

60

70

I II III IV V-AV-BC
6382
6278
6386
6389
6162
6401
6454
6424
6197
6450
6429
6267
6310
6209
6380
6371
6228
6396
6247
6362
6405
6264
6089
6418
6180Density

All donors
I

II

III

IV

V-A

V-BC

Tail – cluster ID Head – cluster IDnPOD
ID

Islet endocrine area (%)

I II III IV V-AV-BC

0

10

20

30

40

50

60

70

80
I II III IV V-AV-BC

6382
6278
6386
6389
6162
6401
6454
6424
6197
6450
6429
6267
6310
6209
6380
6371
6228
6396
6247
6362
6405
6264
6089
6418
6180% Endocrine

All donors
I

II

III

IV

V-A

V-BC

Tail – cluster ID Head – cluster IDnPOD
ID

Islet ProGCG area (%)

I II III IV V-AV-BC

0

10

20

30

40

50
I II III IV V-AV-BC

6382
6278
6386
6389
6162
6401
6454
6424
6197
6450
6429
6267
6310
6209
6380
6371
6228
6396
6247
6362
6405
6264
6089
6418
6180

I

II

III

IV

V-A

V-BC

% ProGCG

All donors
Tail – cluster ID Head – cluster IDnPOD

ID

Islet SST area (%)

I II III IV V-AV-BC

0

10

20

30

40

I II III IV V-AV-BC
6382
6278
6386
6389
6162
6401
6454
6424
6197
6450
6429
6267
6310
6209
6380
6371
6228
6396
6247
6362
6405
6264
6089
6418
6180% SST

All donors
I

II

III

IV

V-A

V-BC

Tail – cluster ID Head – cluster IDnPOD
ID



A
B

Figure S5A
/B

Figure S5A/B-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱
✱
✱
✱

✱
✱
✱
✱✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱✱
✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100
✱

✱

0 20 40 60 80

100
✱
✱✱
✱
✱

✱
✱

0 20 40 60 80

100

✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100
✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100
✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱✱

✱

✱

0 20 40 60 80

100

✱

✱
✱
✱

0 20 40 60 80

100

✱
✱

✱
✱
✱✱✱

✱
✱
✱

✱
✱
✱

0 20 40 60 80

100

0 20 40 60 80

100

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱

✱
✱✱
✱
✱✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

0 20 40 60 80

100

✱
✱
✱✱
✱
✱✱

✱
✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱✱
✱
✱

0 20 40 60 80

100
✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱✱
✱
✱

0 20 40 60 80

100

✱

✱

✱

✱

0 20 40 60 80

100
✱

✱
✱

✱
✱

✱

✱
✱

0 20 40 60 80

100
✱

✱
✱

✱
✱✱

✱✱
✱
✱✱
✱
✱✱
✱

0 20 40 60 80

100

0 20 40 60 80

100

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

✱
✱✱

✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

✱

✱

✱

✱

✱

✱

0 20 40 60 80

100

✱✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100

✱
✱
✱✱
✱
✱✱
✱
✱

✱
✱✱
✱
✱

✱
✱✱
✱
✱

✱
✱✱
✱
✱

0 20 40 60 80

100

✱
✱
✱✱
✱
✱

✱
✱
✱✱
✱
✱

✱
✱
✱✱
✱
✱

0 20 40 60 80

100

✱

✱

✱

✱

✱

0 20 40 60 80

100

✱

0 20 40 60 80

100
✱

✱

✱
✱

✱
✱✱
✱
✱✱
✱

0 20 40 60 80

100

✱

✱

0 20 40 60 80

100
✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

✱
✱
✱
✱

✱
✱
✱
✱

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

✱

✱

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

✱
✱
✱
✱

✱
✱
✱
✱

I
II
III
IVV-AV-B/C

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱
✱
✱

✱
✱
✱

I
II
III
IVV-AV-B/C

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

I
II
III
IVV-AV-B/C

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

Ctrl

endocrine
ProIN

S
IN

S
size

circularity
SST

PPY
IAPP

ProG
C

G
G

C
G

AAbT1DST1DL

D
elaunay

z-score

% relative islet area

z-score

% relative islet area

z-score

% relative islet area

z-score

% relative islet area

C
H

G
A

7  7  6  2  0  6

6  6  2
2  6

6

6  8  3  6  8
8

0  0  0  3  4
4

0  0  0  3  4
4

7  7  6  2  0  6

6  6  2
2  6

6

6  8  3  6  8
8

Pancreatic tail – islet properties across U
M

AP clusters grouped according to T1D
 stage 



Figure S5C
/D

Figure S5C/D-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱
✱
✱
✱

✱
✱
✱

✱
✱

✱
✱
✱
✱

✱
✱
✱
✱✱
✱
✱
✱

✱

✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

✱

✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

0 20 40 60 80

100

0 20 40 60 80

100

✱
✱✱

✱

✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100

✱
✱
✱✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100
✱
✱✱

✱✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100

✱

✱

✱

0 20 40 60 80

100

✱
✱

✱

✱
✱

✱

0 20 40 60 80

100

✱

✱
✱✱

✱

✱
✱
✱

0 20 40 60 80

100

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱

✱

✱✱
✱
✱✱✱

✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

0 20 40 60 80

100

0 20 40 60 80

100

✱
✱
✱
✱

✱
✱
✱
✱✱

✱
✱
✱

✱✱
✱
✱
✱

0 20 40 60 80

100

✱
✱

✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱
✱

0 20 40 60 80

100
✱
✱✱

✱

✱

✱
✱✱

✱

✱

✱

✱

0 20 40 60 80

100
✱
✱
✱✱
✱

✱

✱
✱
✱✱
✱

✱

✱
✱✱

✱

0 20 40 60 80

100

✱

✱

✱
✱

✱✱
✱
✱✱
✱
✱

0 20 40 60 80

100

✱

✱

✱

✱
✱
✱✱
✱

0 20 40 60 80

100

0 20 40 60 80

100

✱
✱

✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

✱✱
✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱
✱
✱✱
✱

✱

✱
✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100
✱
✱
✱
✱

✱
✱
✱✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

0 20 40 60 80

100

✱
✱

✱
✱✱

✱

0 20 40 60 80

100

✱
✱
✱
✱✱

✱
✱
✱
✱✱

✱
✱
✱
✱✱

0 20 40 60 80

100

✱
✱

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

✱

✱

✱
✱
✱
✱

✱
✱
✱
✱

✱
✱
✱

✱
✱
✱
✱

✱✱
✱
✱
✱

I
II
III
IVV-AV-B/C

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱

✱
✱
✱

I
II
III
IVV-AV-B/C

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

I
II
III
IVV-AV-B/C

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱
✱✱

✱

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100
✱
✱
✱
✱

✱
✱
✱
✱

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

✱

✱

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

✱
✱
✱

✱
✱
✱

I
II
III
IVV-AV-B/C

0 20 40 60 80

100

✱

✱

I
II
III
IVV-AV-B/C

0 20 40 60 80

100
✱
✱
✱
✱

✱
✱
✱
✱

Ctrl

endocrine
ProIN

S
IN

S
size

circularity
SST

PPY
IAPP

ProG
C

G
G

C
G

AAbT1DST1DL

D
elaunay

z-score

% relative islet area

z-score

% relative islet area

z-score

% relative islet area

7  7  7  6
0  2

6  6  5  4  3
4

z-score

% relative islet area

C
H

G
A

7  7  7  6
0  2

6  6  5  4  3
4

3  5 2  5  7
8

0  0  0  4  4
4

3  5 2  5  7
8

0  0  0  4  4
4

C
D

Pancreatic head – islet properties across U
M

AP clusters grouped according to T1D
 stage 



endocrine
ProIN

S
IN

S
size

circularity
D

elaunay
IAPP

ProG
C

G
G

C
G

SST
PPY

C
H

G
A

0 20 40 60 80

100

0 20 40 60 80

100
✱
✱
✱
✱✱
✱
✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

z-score

% relative islet area

0 20 40 60 80

100

✱
✱

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

7   6   6   0

clussterI

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

7   6   6   0

0 20 40 60 80

100
✱
✱
✱
✱✱
✱
✱

0 20 40 60 80

100

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

z-score

% relative islet area
0 20 40 60 80

100

✱
✱
✱

✱

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

7   6   7   0

clussterII

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

7   6   7   0

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

0 20 40 60 80

100

✱

✱

% relative islet area

z-score

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

0
6   8   4

ClussterV-A

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

0
6   8   4

CtrlAAbT1DST1DL

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱
✱

CtrlAAbT1DST1DL

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

CtrlAAbT1DST1DL

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

% relative islet area

z-score

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

6   6   8   4

ClussterV-B/C

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

6   6   8   4

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

✱

% relative islet area

z-score

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

6   2
3   0

clussterIII

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

6   2
3   0

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

2   2   6   3

% relative islet area

z-score

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

clussterIV

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

2   2   6   3

E
F

Figure S5E/F
Figure S5E/F

Pancreatic tail – islet properties across T1D
 stages grouped according to U

M
AP clusters



CtrlAAbT1DST1DL

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

✱
✱

✱
✱

CtrlAAbT1DST1DL

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

CtrlAAbT1DST1DL

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

z-score

% relative islet area

endocrine
ProIN

S
IN

S
size

circularity
D

elaunay
IAPP

ProG
C

G
G

C
G

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

0 20 40 60 80

100

✱

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

0 20 40 60 80

100
✱
✱

✱

0 20 40 60 80

100

0 20 40 60 80

100

✱
✱

0 20 40 60 80

100

0 20 40 60 80

100

ns

ns

ns

z-score

% relative islet area

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

0 20 40 60 80

100

✱

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

✱

✱

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

z-score

% relative islet area

z-score

% relative islet area

z-score

% relative islet area

z-score

% relative islet area

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5

SST
PPY

0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

1000 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

100

✱

✱

0 20 40 60 80

100
✱

0 20 40 60 80

100

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100 0 20 40 60 80

100

0 20 40 60 80

100

0 20 40 60 80

1000 20 40 60 80

1000 20 40 60 80

1000 20 40 60 80

1000 20 40 60 80

100

CtrlAAbT1DST1DL

0 20 40 60 80

100

C
H

G
A

clussterIclussterIIClussterV-AClussterV-B/C clussterIIIclussterIV

7   6   3   0

7   6   5   0

7   5   2
0

6   4   5   4

0
3   7   4

2 
4   8   4

7   6   3   0

7   6   5   0

7   5   2
0

6   4   5   4

0
3   7   4

2 
4   8   4

G
H

Figure S5G
/H

Figure S5G/H

Pancreatic head – islet properties across T1D
 stages grouped according to U

M
AP clusters



Figure S6
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