[3-cells persist in some T1DM
pancreata without evidence of 3-cell
turnover nor insulin-glucagon co-
expression

Daniel R. Jacobson, Matthew M. Rankin, Alisa B. Schiffman,
Changhong Li, Jake A. Kushner

nl’OD |

e
. / Network for Pancreatic Organ
& Donors with Diabetes




[3-cell function persists in T1DM patients,
even in some with longstanding disease

What is the developmental mechanism of
functional 3-cell persistence?

We used high throughput imaging
techniques to acquire and quantify 3-cell
mass and turnover, and islet composition
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Do [3-cells persist in T1DM pancreata?
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| nPOD 6033 (40 year old, T1 DM 28 years) “
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[3-cell area is profoundly reduced in T1DM pancreata

Beta Cell Area

Controls, n=17,
age=16.0 + 4.1

T1DM, n=17,
age=24.0+28
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Islet endocrine area is also reduced in T1DM pancreata

Islet Endocrine Area

Controls, n=17,
age=16.0+4.1

T1DM, n=17,
age=24.0+28
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What is the developmental basis for
persistence of 3-cell function in T1DM?
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Is 3-cell replication increased in T1DM
pancreata”
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No! 3-cell replication is extremely low in control
pancreata and actually reduced in T1DMs

Beta Cell Replication in Adults (19-50 yrs)

0.4 Controls, n=11,

] age=346+3
45 out 0f 58,484
0.3

T1DM, n=20,

Bl age=337+23
0.2
(Almost None Detected) 2 ©utof 15,861

0.1

0.0
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Is islet endocrine cell replication altered In
T1DM pancreata?
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Islet endocrine replication is reduced In
adult T1DM pancreata

However, adolescent islet endocrine cell
replication is strongly increased!

Islet Endocrine Cell Replication in Adults (19-50 yrs) Islet Endocrine Cell Replication in Adolescents (11-18 yrs)

0.8 Controls, n=3,
[ age=159+11
16 out of 26,659

0.8 Controls, n=11,
[] age=346+3
157 outof 87,117

T1DM, n=20,
0.4 Ml age=337+23
48 out of 149,901

0.6 0.6
T1DM, n=4,
0.4 Il age=1425+10
79 outof 17,890

0.2 0.2

Ki67* synaptophysin* cells
Ki67* synaptophysin® cells
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Islet endocrine cells replicated in some adolescent
T1DM pancreata

nPOD 6084 (14 year old, T1DM 4 years)
Synaptophysin KiG7




Is 3-cell death increased in T1DM pancreata?
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[3-cell death was virtually undetectable in both
Control and in T1DM pancreata

Beta Cell Death in Adults (19-50 yrs)

Controls, n=9,
[ age=359+36
0 outof31,317

T1DM, n=9,
Bl 2ge=299+35

(None Detected) (None Detected) 0 outof9,370

TUNEL™ insulin® cells
(% total)
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Where do persistent [3-cells come from?

Could a-cells transdifferentiate into 3-cells
in T1DM pancreata”
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No! a-cells do not co-express insulin and
glucagon in T1DM pancreata

Copositives

Controls, n=7,
[ age=299+65
0 outof 67,398

T1DM, n=5,
Bl age=276+77
0 outof 28,518
(None Detected) (None Detected)
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a-cells do not co-express insulin and glucagon in
T1DM pancreata
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e Lo '_ DAPI




a-cells do not co-express insulin and glucagon in
T1DM pancreata

nPOD nPOD 6052 (12 year old, T1DM 1 years)
e o DAPI Glucagon




a-cells do not co-express insulin and glucagon in
T1DM pancreata
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Summery

» B-cells persist in some T1DM pancreata.

 B-cell and islet endocrine cell area is
reduced in T1DM pancreata.

 T1DM pancreata exhibit very little 3-cell
replication or death.

» a-cells do not transdifferentiate into [3-
cells.
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