SUPPLEMENTARY DATA

Supplementary Figure. S1. T-cells or endothelial cells are not proliferating within islets. (a)
Lymphocytes or (b-c) islet images for control pancreata stained for DAPI (blue), CD3 (green), CD31
(green) and Ki67 (red) reveal that proliferating cells are not T-cells or endothelial cells as indicated by
(a-b) CD3 or (¢) CD31, respectively; (a) CD3+ lymphocytes indicate a positive control for CD3
staining. Scale bar: 100pm.
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Supplementary Figure. S2. Proliferating islet endocrine cells verified by multiple proliferative
markers. Islet images for (a, ¢) control and (b, d) T1D stained for DAPI (blue), synaptophysin (Syn;
green) and proliferative markers (red). Proliferating islet endocrine cells (¢-d) Syn+ pHH3+ and (c-d)
Syn+ PCNA+ cells found in both control and T1D islets.
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Supplementary Figure. S3. Islet endocrine cell proliferation is consistent across different regions
of the pancreas. (a-d) Representative islet images for control pancreata stained for DAPI (blue),
synaptophysin (Syn; green), and Ki67 (red) demonstrate similar proliferation rates in head and tail
regions of the pancreas. (e) Correlation analysis of islet cell proliferation measured as % total confirm
similar rates of islet cell proliferation in the differing regions of the pancreas.
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Supplementary Fig. S4. Duration of ICU stay and pancreas transit time are not associated with
islet endocrine cell or a-cell proliferation. (a-d) Duration of ICU stay (days) v. (a-b) islet cell
proliferation (% total) or (e-d) a-cell proliferation (% total) for (a,c) control and (b,d) T1D pancreata.
(e-h) Pancreas transit time (h) v. (e-f) islet cell proliferation (% total) or (g-h) a-cell proliferation (%
total) for (e, g) control and (f, h) T1D pancreata.
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Supplementary Figure. SS. Proliferating islet endocrine Sox9" cells verified by multiple
proliferative markers. Islet images of (a, ¢, e, g) control and (b, d, f) T1D stained for DAPI (blue),
Sox9 (green), and proliferative markers (PCNA/Ki67; red). Proliferating Sox9“** cells are verified by (a-
b) Sox9“Y'+ PCNA+ and (c-f) Sox9“¥'+ Ki67+ cells found in (a, ¢, €) control and (b, d, f) T1D islets. (e-
f) Ki67+ Sox9<"'+ cells are not associated with pancreatic ducts (d, white dashed lines). (g) Nuclear
Sox9 in ducts. Sox9“"'+ cells are not associated with pancreatic ducts, as detected by CK-19 (green).
Scale bar: 100um.
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Supplementary Figure. S6. Sox9<"* cells detected by Sox9 (pS181) antibody. Islet and ductal images
of (a, ¢, e, g) control and (b, d, f, h) T1D samples — stained for DAPI (blue), Sox9 (pS181)s (green),
Ki67 (red) and o-cell markers, ARX (red; blue) and glucagon (Geg; red). (a-f) pSox9“Y" intraislet cells
express ARX, variable amounts of glucagon, and Ki67. (g-h) Ductal cells contain occasional pSox9“Y'+
cells. Scale bar: 100um.
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Supplementary Figure. S7. Sox9<' cells do not co-express neuronal markers. (a-b) Control young
adult islets stained for DAPI (blue), Sox9 (green), and neuronal marker, (a) B3 tubulin (red) or (b) NeuN
(red). Scale bar: 100um.
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Supplementary Figure. S8. Highly proliferative cells do not express p-cell specific markers. Control
adolescent and young adult islets stained for Sox9, Ki67, and various B-cell markers. Most Ki67+ cells
do not express B-cell markers: (a) Pdx1 (green), insulin (blue), Ki67 (red) (b) Nkx6.1 (green), insulin
(blue), Sox9 (red) (¢) MafA (green), insulin (blue), Ki67 (red) (d) GAD65 (magenta), insulin (white),
Ki67 (green) (e) PC1/3 (magenta), insulin (white), Ki67 (green). (f) GLUT1 (magenta), insulin (white),
Ki67 (green). Scale bar: 100um.

IS8 Control

(ol Control > ¥ Control
" i 6279
19 yrs

Control
6153

©2018 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db17-1114/-/DC1



SUPPLEMENTARY DATA

Supplementary Figure. S9. Sox9"' cells co-express a-cell marker, GLP1. Islet images for (a-b)
control and (c¢) T1D stained for GLP1 and various markers. (a) a-cells express ARX (blue), glucagon
(green), and GLP1 (red). (b-c) Sox9<" (green) cells express variable GLP1 (red). (¢) DAPI (blue), Sox9
(green), and GLP1 (red). Scale bar: 100um.
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Supplementary Figure. S10. Sox9" cells co-express INSM1 and Isl1&2, which is common to
human - and B-cells. (a-b) Islet images for (a) control and (b) T1D stained for insulin (Ins; green),
glucagon (Gceg; white), and INSMI (red) show INSMI expression in both human (- and o-cells. (c)
Control and (d) T1D stained for Sox9 (white), ARX (green), and INSM1 (red) reveal Sox9“Y" ARX+
cells expressing INSMI. (e) Control islet stained with Sox9 (white), Isl1&2 (red), and ARX (green)
reveal that Sox9“Y'+ cells within islets contain Isl1&2. (f) Human islets contain Nkx2.2 as shown in
control islet stained with insulin (Ins; green), glucagon (Gcg, white) and Nkx2.2 (red). (g) Control islet
stained with insulin (Ins; white), Nkx2.2 (red), and Ki67 (green) reveals that Ki67+ insulin negative
cells within islets contain Nkx2.2. Scale bar: 100um.
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Supplementary Figure. S11. Highly proliferative cells express markers of secretory vesicles and
exocytotic machinery. (a-c) Control islets stained for chromagranin A (CgA; green/red), insulin (blue),
glucagon (green), ARX (blue), and pHH3 reveal that pHH3+ ARX+ intra-islet cells contain CgA which
is differentially expressed at higher levels in a-cells than in B-cells. (c-f) Islet images stained for DAPI
(blue), synaptophysin (Syn; green), Sox9“"* (green/red), CgA (red), ARX (white), and related secretory
vesicular markers (green). Sox9<" cells are islet endocrine cells that express (¢) Syn, (d) CgA, (e)
synaptoptagmin 1A (SYT1), and (f) SNAP25. (g-h) SCG3 is absent in (g) some ARX+ cells or in (h)
Ki67+ cells. Scale bar: 100um.
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Supplementary Figure. S12. Adolescent and young adults exhibit increased islet endocrine cell
death but no Sox9*" cell death. (a-e) Images stained for DAPI (blue), synaptophysin (Syn; green),
Sox9" (green), and TUNEL (red). (a) Positive control for TUNEL staining within ductal cells. (b-c)
Control islets from (b) low and (c) high proliferating individuals reveal very low TUNEL rates in islet
endocrine cells, with some TUNEL+ islet endocrine cells increased in highly proliferating adolescent
and young adult islets. (d-e) Control islets images from (d) low and (e) high proliferating individuals are
representative of no TUNEL+ Sox9“" cells found in analysis. Scale bar: 100um. (f-g) TUNEL+ islet
endocrine cells (% total) v. age (years) in (f) control and (g) T1D pancreata.
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Supplementary Figure. S13. Islet endocrine area and mass do not accumulate with age after
adolescence or with T1D. (a-b) Islet endocrine cell area and mass are reduced in T1D pancreata. (a)
Islet endocrine area (% total) is reduced in T1D pancreata. Results expressed as mean + SD for (a)
controls (n=43) and T1D (n=37). (b) Islet endocrine cell mass (g) is reduced in T1D pancreata. Results
expressed as mean + SD for controls (n=28) and T1D pancreata (n=33). (¢-d) Correlation analysis of (c)
islet endocrine area v. age (years) and (d) islet endocrine mass v. age (years). No correlation between
age and islet endocrine cell (¢) area or (d) mass for adolescents, young, & older adults.
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Supplementary Table 1. Non-Diabetic Sample Population. nPOD case number, age (years), sex,
ethnicity, cause of death, Cpeptide (ng/ml), HbAlc (%), BMI, body weight (kg), pancreas sample
region, corresponding block number, and method of tissue recovery. "n/a" indicates C-peptide

measurements were not measured for that case.

Control
x HbA1c Body | Pancreas .
nPOD | Age e C-peptide | HbA1c i Block Tissue
Case #] (Years) Sex Ethnicity Cause of Death (ng/ml) (%) {rrr:lﬂo'llt;h‘ BMI \I'\I?I;{lgg’ht ::';i?:[: # Recovery
6200 | 0.005 | F Hispanic Pulmonary Hypoplasia 0.2 n/a n/a 145 | 22 PanHead | 02 Autopsy
S| 6214 | 0014 | M Caucasian Anoxia 0.2 n/a n/a 8 2.5 PanHead | 02 Autopsy
« | 6164 | 0.030 [ M Caucasian Anoxia nia 57 39 16.5 | 4.7 | PanOther | 02 |Organ Donor
€ | 6218 | 0.080 | F [ African American Anoxia 1.5 nl/a nia 17.2 5.2 PanOther | 02 | Organ Donor
-E 6222 | 0170 | M Caucasian Anoxia nia nia n/a 16.4 | 6.3 | PanHead | 02 |Organ Donor
J ) 6117 | 0330 | M Caucasian Head Trauma 3.27 nia n/a 184 | 85 PanTail 02 | Qrgan Donor
El6115 0420 M Caucasian Anoxia 4.59 n/a nia 17.1 7.0 PanTail 02 | Organ Donor
6092 | 0.500 | F [ African American Anoxia 0.35 n/a n/a 13.8 9.0 PanTail 02 | Organ Donar
& | 6103 1.5 M Caucasian Anoxia 0.98 6.1 43 16.8 | 8.0 PanTail 04 | Organ Donor
‘::5 6107 2.2 M | African American Anoxia 5.9 5.2 33 159 | 150 PanTail 04 | Organ Donor
v | 6094 | 29 M | African American Anoxia 3.55 nla n/a 15.8 | 14.0 PanTail 06 | Organ Donor
= | 6106 29 M Caucasian Anoxia 7.36 nl/a nia 18.1 16.0 PanTail 04 | Organ Donor
S | 6005 | 5.0 F Caucasian | Cerebrovascular/Stroke n/a nfa n/a 15.7 | 16.8 PanTail 04 | Organ Donor
5 L6112 6.3 F Hispanic Head Trauma 5.11 5.6 38 184 | 26.0 PanTail 04 | Organ Donor
£ | 6007 9.0 M | African American Anoxia n/a n/a n/a 20 41.0 PanTail 02 | Organ Donor
O | 6278 10.0 F | African American Anoxia 4.54 6.3 45 21.3 52.4 PanBody 02 | Organ Donor
6232 14.0 F Caucasian Head Trauma 19.5 n/a n/a 20.8 | 50.0 PanTail 04 | Organ Donor
6233 14.0 M Caucasian Anoxia 7.26 n/a n/a 219 | 67.0 PanTail 02 | Organ Donor
6099 14.2 M Caucasian Head Trauma 537 n/a n/a 30 92.0 PanTail 06 | Organ Donor
o | 6153 | 15.2 M Hispanic Head Trauma 8.38 55 37 205 | 58.0 | PanHead | 04 |Organ Donor
S L6075 | 16.0 M | African American Anoxia 2.94 nia b.a 149 | 300 PanTail | 01/02| Organ Donor
::'5 6096 | 16.0 | F | African American Head Trauma 2.97 nia n/a 18.8 | 50.0 | PanTail 03 | Organ Donor
s 6230 | 160 | M Caucasian Head Trauma 5.22 5.3 34 18.9 | 56.7 PanTail 04 | Organ Donor
£ L6227 | 17.0 F Caucasian Cerebrovascular/Stroke 2.75 nia n/a 26.4 | 746 | PanBody | 04 |Organ Donor
8 | s271 170 | M Caucasian Head Trauma 11.47 n/a n/a 244 | 771 | PanBody | 04 |Organ Donor
$ 6098 | 178 | M Caucasian Head Trauma 1.41 49 30 228 | 740 PanTail 06 | Organ Donor
E 6253 19.0 F | African American Head Trauma 7.22 n/a n/a 343 | 850 | PanBody | 02 |Organ Donor
< | 6279 19.0 M Caucasian Head Trauma 8.01 n/a nla 34 110.2 | PanBody [ 02 |Organ Donor
6234 | 200 F Caucasian Head Trauma 6.89 5.8 40 256 | 676 PanTail 04 | Organ Donor
6238 | 20.0 M | African American Head Trauma 1.17 n/a nia 21.7 | 74.3 PanTail 04 | Organ Donor
6174 20.8 M Caucasian Cerebrovascular/Stroke 3 n/a n/a 195 | 75.0 Pg_nBodv 06 Olgg'n Donor
6024 | 21.0 M Caucasian Head Trauma 3.52 n/a n/a 27.8 | 95.0 | PanHead 10 | Organ Donor
6179 | 21.8 F Caucasian Head Trauma 2.74 n/a nfa 20.7 | 51.0 | PanBody | 01A | Organ Donor
6001 220 M Caucasian Head Trauma 1.58 n/a n/a 219 | 75.0 PanTail 06 | Organ Donor
6057 | 220 M Caucasian Head Trauma 16.23 n/a n/a 26 92.0 PanTail 06 | Organ Donor
6162 | 227 | M | African American Head Trauma 7.61 n/a n/a 28.9 | 102.0 | PanBody | 02 |Organ Donor
& |.6003 | 230 | F Caucasian Head Trauma nia n/a n/a 293 | 750 PanTail 11| Organ Donor
9?6029 | 240 | F Hispanic Cerebrovascular/Stroke nia nia n/a 226 | 60.0 PanTail 02 | Organ Donor
& 6131 24.2 M Caucasian Anoxia 1.01 n/a nia 248 | 83.0 | PanHead | 05 |Organ Donor
o | 6053 | 250 | M Caucasian Head Trauma 1.77 nia n/a 21.2 | 59.0 | PanOther | 01 |Organ Donaor
% 6126 | 25.2 M Caucasian Head Trauma 0.88 n/a nfa 25.1 77.0 | PanBody | 04 |Organ Donor
< | 6058 | 27.0 M Hispanic Head Trauma 9.09 n/a nfa 19.1 52.0 PanTail 05 | Organ Donor
g’ 6048 | 30.0 M Caucasian Cerebrovascular/Stroke| 17.91 n/a n/a 206 | 56.0 PanTail 04 | Organ Donor
g 6235 | 30.0 M Caucasian Head Trauma 8.1 n/a n/a 254 | 76.0 PanTail 04 | Organ Donor
> | 6030 | 301 M Caucasian Head Trauma 2.54 n/a nia 271 | 86.0 | PanBody | 04 |Organ Donor
6229 | 31.0 F Caucasian Head Trauma 6.23 5.5 37 26.9 | 655 PanTail 02 | Organ Donor
6034 | 320 F Caucasian Head Trauma 3.15 n/a nia 252 | 62.0 | PanBody | 02 |Organ Donor
6004 | 330 | M Caucasian Head Trauma nia n/a n/a nia n/a PanHead | 02 |Organ Donor
6002 | 390 | M Caucasian Head Trauma n/a n/a n/a 23.7 | 750 | PanHead | 04 |Organ Donor
6015 | 39.0 F Caucasian Anoxia 1.99 n/a n/a n/a | 102.0 | PanTail 09 | Organ Donor
| 6009 | 450 | M Caucasian Anoxia 11.32 n/a n/a 30.6 | 97.0 | PanHead | 04 |Organ Donor
S L6011 | 46.0 | F | African American | Cerebrovascular/Stroke nfa nia nfa | 26.3 | 70.0 | PanHead | 02 |Organ Donor
AL s010 | 47.0 F Caucasian Cerebrovascular/Stroke n/a n/a nfa 19.7 | 56.8 PanTail 09 | Organ Donor
£ 6008 | 500 | F Caucasian Head Trauma n/a nia n/a 242 | 62.0 | PanHead | 08 |Organ Donor
% 6168 | 51.0 M Hispanic Cerebrovascular/Stroke n/a 6.2 44 252 | 73.0 | PanHead | 02 |Organ Donor
< | 6017 | 59.0 F Caucasian Cerebrovascular/Stroke 9.89 n/a n/a 248 | 68.0 | PanHead 08 | Organ Donor
E 6020 | 60.0 M Caucasian Cerebrovascular/Stroke 2.82 n/a n/a 29.8 | 102.0 | PanHead 08 | Organ Donor
O L6016 | 64.0 E Caucasian Cerebrovascular/Stroke n/a n/a nfa 31.2 | 88.0 | PanHead 08 | Organ Donor
6013 | 65.0 M Caucasian Cerebrovascular/Stroke 2.8 n/a n/a 24.2 | 90.0 | PanHead 06 | Organ Donor
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Supplementary Table 2. TID Sample Population. nPOD case number, age (years), duration of
diabetes (years), sex, ethnicity, cause of death, C-peptide (ng/ml), HbAlc (%), positive autoantibodies
and total autoantibody count (out of the 4 autoantibodies tested), BMI, body weight (kg), pancreas
sample region, corresponding block number, method of tissue recovery. T1D diagnosis for nPOD cases
was based on review of terminal charts, clinical and biochemical testing, and histopathology.
Consideration from medical records includes the donor’s admission course, age, BMI, body weight,
laboratory profiles (chemistry, urinalysis, toxicology), diagnoses, and medications. nPOD expert
clinicians and pathologists assessed medical records in conjunction with the results of biochemical tests
and histopathological analysis. These include autoantibody and C-peptide testing in addition to high-
resolution HLA typing. Tissue sections were screened for histological features such as presence of
amyloid, islet hormones, inflammation, and fibrosis. Pancreatic tissue diagnosed (Dx'd) by nPOD for
fibrosis and acinar atrophy are marked by "X." "<0.05 ng/ml" C-peptide infers that C-peptide levels
were not measured using an ultra-sensitive C-peptide kit; "n/a" indicates C-peptide measurements were
not measured for that case. GADA - Glutamic acid decarboxylase autoantibodies; IA 2A - Insulinoma-2-
associated autoantibodies; M TAA - insulin autoantibodies; ZnT8A - Zinc transporter 8 autoantibodies.

TiD
ron X Years C-peptide| Hbate | HBATE Total Auto Body | Pancreas | o\ T Fibrasis | Acinar
it mi) with |Sex| Ethinicity Cause of Death {‘:";m‘:’ '[";}‘ (mmol/| GADA| 1A 24 | M 1AA | ZnT8A | Ab Count| BMI |Weight| Sample | 5% R;‘:v‘?w Dw'd by ?J':_‘;P:"
Diabetes mol} {out of 4) (k@) Reglon nPOD nFDD’
063 a4 1| Caucasan Anoxia <005 | na | na | - s v = 1 738 Fantal | 02 | Organ Donor
& | B208 50 F Caucasian DKA, Cerebral Edema 0.1 nia nia - + + + 3 12 PanBady | 04 Autopsy
o 5062 T African American | DA, Cerebral Edema n'a 124 | 112 nia nia n'a nia nia 21 PanTail 03 Qrgan Donor X X
v 6265 Caucasian ___|CerebrovascularSirok .06 na n'a + - + - 12 PanBody | 02 Organ Donor
= | 6052 Afncan American | Cerebral Edema 18 nia na - + + - 203 | 560 | PanTail 02 | Organ Donar
c | 6268 F Caucasian Anoia 05 EE] B4 : = * * 235 | 680 | PanTail 01 Organ Donar X
5 G264 F Caucasian DKA 001 89 74 - - - - '] 22 34 PanBody 0z Organ Danar X X
= 6228 Al Caucasian Anoxia 0.1 133 122 + + - + 3 174 45.0 | PanBody | 04 Organ Donar X
o 6243 Caucasian __|Cerebrovascular/Stroke 42 13.1 120 + 1 21. 58 PanHead | 01 Organ Donar
5113 F Caucasian Head Trauma =0.05 nia nia + 245 ) 480 | PanBody | 04 Organ Donor X
6084 . I M Caucasian Anoxia <0.05 na n'a + 263 | 60.0 | PanBody | 02 Organ Donar
B0BY 1] Caucasian Ancxia <0.05 10.4 80 + 26 | 69.0 [ PanTail 02 Qrgan Donor
— |__6048 1 F_|Afncan Amenican Anoxia =0.05 nia n'a + + 208 | 520 | PanTail 04 Organ Denar
g 6083 1 Caucasian | DKA, Cerebral Edema| <005 n'a na - - * 184 | 500 | PanTail 04 Organ Donar
3 6207 10, F_[African American |Cerebrovascular/Strokd  0.00 nia nia - + + + 244 | 68 Panhead [ 02 | Organ Donor
- 6261 14. M Caucasian Anoxia 0.00 72 58 * + 207 | 63 PanOther | 08 Organ Donar X x
= 8148 70 M Caucasian Anoxia 0.00 nia nia + + 23 B5. PanBody | 02 Organ Donar
= BOBT ki 4.0 A Caucasian Head Trauma =0.0: nia nia - + + 21, 1 PanBody | 01 Organ Donor
2 B145 11 Caucasian Head Trauma 0.08 n'a n'a * + + 23. 7. PanBody | 04 Organ Donor
2 6237 X 12 Caucasian Head Trauma 0.001 nia n'a + - + 26 PanHead | 02 Organ Donor X
§ 65195 d Caucasian Head Trauma <0.05 n'a nia + + + + 237 PanBody | 04 Organ Donar X
6161 F Caucasian __|CerebrovascularStrokg  0.001 111 98 - + + 36.1 | 1020 | PanHead | 02 Organ Donar
5064 F Caucasian Angxia <0.05 nia nia + + * 226 | 580 | PanTai 02 | Organ Donor
6212 | 20 M Caucasian Anoxia 0.00 6.4 46 - + 2211 632 | PanTai [iF] Organ Donar
6224 21 F Caucasian Anoxia 0.00 nia n'a - - - 1] 22 [ PanHead | 04 Organ Donar
5188 22 F | Hispansc/Latine |[Cerabrovascular/Strokd  0.00 nia nia + + + + 4 23 630 | PanTail 04 Organ Donar X
8245 22 M Caucasian Head Trauma 0.00 nia nia + + - 2 3. 7 PanBo: a2 Organ Donar X
5026 224 14 A Caucasian Head Trauma <0.05 nia na - - + 1 4 68.0 | PanHead | 01 Organ Donor
— |_8070 22 7.0 F Caucasian Ancxia =0.05 nia n'a - + + - 2 1 61.0 | PanBody | 04 Organ Danor
$ 6069 22 7.0 African Amerncan Head Trauma n'a n'a nia na | nla | na n'a nia 288 | 104 PanTail 02 | Organ Donor X X
o | 5025 23 19 M | Caucasian Anoxia <0.05 na n'a - - + - 1 26 79.0 | PanOther | 04 | Organ Donar
= | 8247 24 06 M Caucasian Head Trauma 0.47 nia nia : - + - 1 24 81 PanTail 02 | Organ Donor X
% 8211 24 4.0 F_[African American Anoxia 0.001 10.5 an + + + * 4 244 | 748 | PanHead | 02 Organ Donar
3 6196 26. .0 F_|African American Anoxia 0.48 nia n'a * + - 266 | 65 PanHead | 02 Organ Donar x
&= 8041 28. 0 Caucasian __ [CerebrovascularStrok =0.05 nia n'a - - - - 284 7 PanHead | 02 Organ Donar
E: 8039 28, .0 F Caucasian Head Trauma =0.05 nia nia + + + + 4 234 4 PanHead | 01 Organ Donar
)0_ 60BS 3 5.0 Caucasian Head Trauma | <0.05 nia n'a + + + + 4 27 B PanTail 04 Organ Danar X X
6081 31 151 Hispanic Cerabrovascular Strok 0.24 nia n'a - - - - 28 | 780 | PanHead | 02 Organ Donor
6035 32 28, Caucasian __[CerebrovasculanStrokel <005 n'a n'a - - + - 27 B6.0 | PanHead | 05 | Organ Donor
6054 35. 30 F Caucagian __[Cerebrovascular/Stroke <005 n'a nia - - ¥ - 30. 75 PanBody | 04 Organ Donar x
6038 37 20. E Caucasian Anoxia 2 nia nia N = = % 30. B3 PanHead | 01 Organ Donar X X
6031 39 35 M| Caucasian__|CerabrovascularStrokd <005 | na | na | - - + - 245 | 820 |PanOther | 02 | OrganDonor | X X
6150 4 35, M Caucasian Anoxia =0.05 nia nia + 25! 72 PanBo: 04 Organ Donar X
= 6135 & 1 A Caucasian Anoxia =0.05 nia n'a + + 2 28 81 PanHead | 02 Organ Donar X X
6036 4 34 F_|African American Anoxia <0.05 na n'a + 1 255 | 58.0 | PanHead | 04 Organ Donor X
F 6138 48 1 Caucasian Anoxia =0.05 na n'a + 1 337 | 950 [ PanB 04 Organ Donar
5040 50, 20 Caucasian__|Cerebrovascular/Stroke <005 7.3 56 + 1 316 | 850 | PanHead | 04 Organ Donor X
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SUPPLEMENTARY DATA

Supplementary Table 3. Immunohistochemistry Antibodies. Antibody antigen, host, dilution,
manufacturer, and catalog number.
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SUPPLEMENTARY DATA

PRIMARY ANTIBODIES
Antigen Host Dilution Manufacturer Catalog #
ARX Sheep 1:100 R&D Systems AF7068
B3 Tubulin Chicken 1:100 Novus Biologicals NB100-1612
CD3 Rabbit 1:100 Thermo Fisher PA1-37282
CD31 Rabbit 1:100 Abcam ab28364
Chromagranin A Mouse 1:100 Abcam ab8204
Ghrelin Rabbit 1:100 Phoenix Pharmaceuticals H-031-77
Glucagon Rabbit 1:250 Abcam ab8055
Glucagon Mouse 1:250 Abcam ab10988
GLUT1 Mouse 1:100 Millipore 07-1401
ISL1 &2 Mouse 1:100 DSHB 39.4D5
INSM1 Mouse 1:100 Santa Cruz sc-271408
Insulin Guinea Pig 1:1500 Dako A0564
Ki67 Mouse 1:250 BD Biosciences #550609
NeuN Mouse 1:100 Millipore MAB377
Nkx2.2 Rabbit 1:100 Abcam ab191077
Nkx6.1 Mouse 1:100 DSHB F55A12
Pancreatic Polypeptide Rabbit 1:100 Invitrogen 18-0043
PCNA Mouse 1:100 Cell Signaling 2586S
PC1/3 Rabbit 1:100 Millipore AB10553
Pdx1 Rabbit 1:100 Novus Biologicals NBP2-38865
Phospho-Histone H3 Rabbit 1:100 Cell Signaling 97018
Proinsulin Rat 1:100 DSHB GN-ID4
SNAP25 Mouse 1:100 Millipore MAB331
Somatostatin Rabbit 1:100 Invitrogen 18-0078
Synaptotagmin 1A Chicken 1:100 Abcam ab133856
Sox9 Rabbit 1:100 Millipore AB5535
Sox9 (pS181) Rabbit 1:100 Abcam ab59252
Synaptophysin Rabbit 1:100 Thermo Fisher 18-0130
Synaptophysin Mouse 1:100 Abcam AB6245
SECONDARY ANTIBODIES
. - Catalo
Secondary Antibody Dilution Manufacturer Numbegr
706-155-148
: : 706-545-148
Alexa Fluor Donkey a-Guinea Pig 1:3000 Jackson ImmunoResearch 706-165-148
706-605-148
703-155-155
’ 703-545-155
Alexa Fluor Donkey a-Chicken 1:250 Jackson ImmunoResearch 703-165-155
703-605-155
715-155-150
715-545-150
Alexa Fluor Donkey a-Mouse 1:250 Jackson ImmuncoResearch 715-165-150
715-605-150
711-155-152
; 711-545-152
Alexa Fluor Donkey a-Rabbit 1:250 Jackson ImmunoResearch 711-165-152
711-605-152
712-155-153
: 712-545-153
Alexa Fluor Donkey a-Rat 1:250 Jackson ImmunoResearch 712-165-153
712-605-153
713-155-147
Alexa Fluor Donkey a-Sheep 1:250 Jackson ImmunoResearch ;gfgg_:g
713-605-147
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SUPPLEMENTARY DATA

Supplementary Table 4. Summary of experimental details. The number of pancreas donors, pancreas
sections, and cells counted for each analysis performed. "n/a" indicates that data analysis is not available
or not performed for the indiciated cohort.
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SUPPLEMENTARY DATA

Supplementary Table S. Individual intraislet proliferation from non-diabetic and T1D pancreata.
Intraislet Ki67+ cells (number and % total), total intraislet cells (number).

Control T1D
Total Ki67+ Years Total Ki67+
(I;:g:;ﬁ {Y‘:.gfs) I‘nlraislet Intraislet | Intraislet nPOD Case # {Yﬁgfs) with I-ntraislet Intraislet | Intraislet
Ki67+cells| ~ celis | (% Total) Diabetes| Ki€7+cells|  cojis | (% Total)

6200 0.005 403 12073 3.34 6209 5.0 0.3 49 17078 0.29

6214 0.014 169 6268 2.70 6265 1.0 8.0 7 1834 0.38

6164 0.030 659 8073 8.16 6268 12.0 3.0 89 12584 0.71

6218 0.080 115 8764 1.3 6264 12.0 2.0 44 14595 0.30

6222 0.170 49 5815 0.84 6228 13.0 0.0 266 19965 1.33

Average 0.1 279 8199 3.27 6243 13.0 5.0 13 4364 0.30

|SD 0.1 251 2488 2.92 6243 13.0 5.0 13 4364 0.30

SEM 0.0 112 1113 1.30 6207 16.0 10.0 28 10811 0.26

6278 10.0 77 17078 0.45 6261 16.0 14.2 1104 18482 5.97

6232 14.0 80 8218 0.97 6148 17.1 7.0 5] 7928 0.08

6233 14.0 183 23368 0.78 6237 18.0 12.0 83 45235 0.18

6230 16.0 182 17406 1.056 6161 19.2 7.0 21 10334 0.20

6227 17.0 11 9061 0.12 6212 20.0 5.0 75 33015 0.23

6271 17.0 5 14686 0.03 Average 14.3 6.6 138 15430 0.81

6253 19.0 63 14768 0.43 |SD 4.0 4.2 298 12153 1.58

6279 19.0 289 12798 2.26 [SEM 11 1.2 83 3371 0.44

6234 20.0 110 16636 0.66 p-value (v. control)| 0.1 pEeerrig 1 1 0.72

6238 20.0 7 9126 0.08 6224 21.0 1.5 41 18468 0.22

6174 20.8 2] 14792 0.06 6198 22.0 3.0 12 6939 017

Average 17.0 92 14358 0.63 6245 22.0 7.0 64 36377 0.18

|sD 3.3 92 4462 0.65 6247 24.0 0.6 12 14780 0.08

ISEM 1.0 28 1345 0.20 6211 24.0 4.0 61 17658 0.35

6024 21.0 6 14876 0.04 6196 26.0 15.0 142 33498 0.42

6179 21.8 72 13048 0.55 Average 23.2 5.2 55 21287 0.24

6162 22.7 2 7025 0.03 |sD 1.83 5.3 48 11368 0.13

6003 23.0 20 13054 0.15 |SEM 0.75 2.2 20 4641 0.05

6029 24.0 3 15409 0.04 [p-value (v. control)| 004 22277777 1 0 0.60
6131 24.2 412 17817 2.3
6048 30.0 8 10365 0.08
6235 30.0 197 12293 1.60
6030 30.1 60 8558 0.70
6229 31.0 20 29318 0.07
6011 46.0 5 3366 0.15
6008 50.0 1 5868 0.19
6168 51.0 38 11142 0.34
6017 58.0 1 11146 0.01
6020 60.0 17 9995 0.17
6016 64.0 0 3577 0.00
6013 65.0 0 9939 0.00
Average 384 51 11576 0.38
SD 16.5 105 6047 0.64
|SEM 4.0 25 1467 0.15
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SUPPLEMENTARY DATA

Supplementary Table 6. Individual B-cell proliferation expressed as % of intraislet Ki67+ cells in
non-diabetic and T1D pancreata. Ki67+ B-cell (number; % total intraislet Ki67+ cells), total intraislet
Ki67+ cells (number) from highly proliferative samples.

Control T1D
7 Total Ki67+ Years 2 Total Ki67+
c"':;[; (Y‘:gfs] I:(Lf;l"s Intraislet | B-cells nPOD Case # {Y‘:g:‘s} with ‘;(_’:e";; Intraislet | pB-cells
Ki67+ cells| (% Total) Diabetes Ki67+ cells| (% Total)
6232 14.0 1 69 15.94 6052 12.0 1.0 10 849 1.18
6233 14.0 16 168 9.52 6268 12.0 3.0 0 89 0.00
6153 15.2 5 32 15.63 6228 13.0 0.0 10 375 267
6075 16.0 6 104 5.77 6113 13.1 1.6 1 72 1.39
6230 16.0 29 172 16.86 6084 14.2 4.0 5 317 1.58
6279 19.0 18 270 6.67 6261 16.0 14.2 0 1516 0.00
6179 21.8 3 59 5.08 Average 13.4 4.0 4 536 1.14
6057 22.0 9 22 40.91 |sp 1.52 5.2 5 556 1.02
6131 24.2 5 377 1.33 SEM 0.62 2.1 2 227 0.42
6235 30.0 8 169 473 p-value (v. control) | 0.01 Friz 0.21 0.02 0.07
6030 30.1 0 49 0.00
6004 33.0 0 51 0.00
Average | 213 9 129 10.20
|sp 6.8 8 108 11.38
|SEm 2.0 Z 31 3.29
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SUPPLEMENTARY DATA

Supplementary Table 7. Individual islet endocrine and a-cell proliferation from non-diabetic
pancreata. Total synaptophysint+ (Syn) islet endocrine cells (number), Ki67+ Syn+ cells (number and
% total), a-cells (number), Ki67+ a-cells (number and % Total).
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SUPPLEMENTARY DATA

Control

Islet Endocrine Cells a-cells
: Ki6T+ : Ki67+

nPOD Age Ki6T+ Ki6T+
Case # (Yeﬁrs] Syn+cells Syn+ cells s(a‘,r;;:l}s ool a-cells (:‘b -:'eoltl:i)
6200 0.005 11573 328 2.83 809 5 0.62
6214 0.014 5630 119 211 908 74 8.15
| &84 0.030 7535 654 868 1157 57 493
I | _s218 0.080 8010 109 1.36 1561 40 2.56
& | 6222 0.170 5511 48 0.87 1469 26 1.77
w [ 8117 | 033 8651 17 0.20 3074 20 0.65
| 6115 0.420 7130 19 0.27 1934 3 0.16
« | 6092 0.500 3333 128 3.84 1198 107 893 |
~ |Average [ 02 7172 178 2.52 1514 42 3.47
|sD 0.2 2457 216 2.79 728 36 3.48
|SEM 0.1 869 77 0.99 257 13 1.23
6103 15 5839 75 1.28 2133 44 2.06
_ | 8107 22 14578 718 4.93 3239 218 6.73
@ | 6094 2.9 4450 3 0.07 2217 3 0.14
- | &108 29 10907 11 0.10 8106 19 0.23
2 | _s005 50 19916 18 0.09 992 0 0.00
T L8112 6.3 12523 40 0.32 3722 39 1.05
o | 6007 9.0 26002 95 0.37 2971 76 2.56
3| e278 10.0 16328 65 0.40 3325 33 0.99
5 |Average [ 50 13818 128 0.94 3338 54 1.72
IE 32 7112 241 1.66 2112 71 222
SEM 1.1 2515 85 0.50 747 25 0.79
6232 14.0 8636 69 0.80 2882 42 1.486
6233 14.0 22593 163 072 1908 21 1.10
6099 14.2 11656 7 0.06 4595 2 0.04
6153 15.2 3512 32 0.91 1511 36 2.38
— | _s075 16.0 9300 104 LB 3740 67 1.79
2 [ s0%6 16.0 7112 11 0.15 2176 3 0.14
3 6230 16.0 16285 172 1.06 2002 68 3.40
= | 6227 17.0 8787 8 0.09 824 1 0.12
o |_s8271 17.0 14945 2 0.01 2185 1 0.05
< | 6098 17.8 6360 3 0.05 4366 1 0.02
2 6253 19.0 15244 43 0.28 1691 5 0.30
% 6279 19.0 12342 270 2.19 1067 22 2.06
3 6234 20.0 13626 13 0.10 4135 39 0.94
6238 20.0 9368 1 0.01 4261 2 0.05
6174 20.8 14425 1 0.01 1918 2 0.10
Average | 17.1 11613 60 0.50 2617 21 0.93
|sp 23 4780 82 0.62 1275 24 1.07
|SEM 0.59 1234 21 0.16 329 8 0.28
6024 21.0 14111 3 0.02 585 0 0.00
6179 21.8 12370 59 0.48 2848 15 0.53
6001 22.0 4824 0 0.00 11414 8 0.07
6057 22.0 4492 22 0.49 2236 4 0.18
6162 22.7 6507 1 0.02 1637 7 0.43
6003 23.0 13816 13 0.09 5126 9 0.18
T 24.0 15098 2 0.01 5352 1 0.02
@ | s131 24.2 17130 377 2.20 2334 79 3.38
= | 6053 25.0 12280 8 0.07 3500 13 0.37
~—| 6128 25.2 5688 7 0.12 1014 9 0.89
% 6058 27.0 4070 3 0.07 2240 1 0.04
2 6048 30.0 10157 2 0.02 3213 0 0.00
o |_6235 30.0 12107 169 1.40 10694 115 1.08
£ | _6030 30.1 8254 49 0.59 2088 29 1.39
o [ 6229 31.0 28550 10 0.04 14655 9 0.06
6035 32.0 7350 1 0.01 2594 0 0.00
6004 33.0 6039 51 0.84 3515 69 1.96
6002 39.0 14758 17 0.12 4967 4 0.08
6015 39.0 8380 2 0.02 5127 0 0.00
Average | 275 10841 42 0.35 4481 20 0.56
|sp 5.6 5908 90 0.58 3782 32 0.88
|SEM 13 1355 21 0.13 868 72 0.20
6009 45.0 7745 44 0.57 2134 9 0.42
6011 46.0 4025 1 0.02 4831 1 0.02
= 8010 47.0 5744 0 0.00 2223 0 0.00
= | 6008 50.0 5747 2 0.03 1681 0 0.00
» |_6168 51.0 9884 37 0.37 1728 4 0.23
5 | 6017 59.0 10489 ] 0.00 3015 0 0.00
2 |60 60.0 9427 4 0.04 2214 0 0.00
5 [_6016 64.0 11354 0 0.00 8716 1 0.01
z | 6013 65.0 11730 0 0.00 4665 0 0.00
O |Average | 54.1 8461 10 0.12 3467 2 0.08
|sp 7.9 2763 18 0.21 2296 3 0.15
|SEM 26 921 6 0.07 765 1 0.05
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SUPPLEMENTARY DATA

Supplementary Table 8. Individual islet endocrine and a-cell proliferation from T1D pancreta.
Total synaptophysin+ (Syn) islet endocrine cells (number), Ki67+ Syn+ cells (number and % total), a-
cells (number), Ki67+ a-cells (number and % total). "n/a" indicates that the case sample was not
available for this analysis.
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SUPPLEMENTARY DATA

T1D
Islet Endocrine Cells a-cells
Years . Ki67+ Syn+ . Ki67+
nPOD Case # (Y‘:gfs} with | syn+ cells K'sz;"ss""* oS a-cells ;Ef;rs a-cells
Diabetes (% Total) (% Total)

6063 44 3.0 10634 0 0.00 7892 3 0.04

6209 50 0.3 5542 ] 0.14 5355 3 0.06

6062 10.7 6.0 5594 18 0.32 3831 31 0.81

= 6265 11.0 8.0 878 1 0.11 1157 0 0.00
I 6052 12.0 1.0 7993 849 10.62 3767 24 0.64
oy 6268 12.0 30 8560 56 0.65 4527 35 077
- 6264 12.0 9.0 10084 26 0.26 5629 4 0.07
c 6228 13.0 0.0 20857 216 1.04 11597 110 0.95
= 6243 13.0 5.0 3609 4 0.11 1199 2 017
z 6113 13.1 1.6 4109 72 1.75 4060 13 0.32
O |Average 10.6 3T 7786 125.0 1.50 4901 225 0.38
SD 32 3.2 5512 262.6 3.25 3083 33.3 0.37
[SEM 1.0 1.0 1743 83.0 1.03 975 10.5 0.12
|p-value (v. control) | 0002 [<-sss] 0086 0.98 067 0.24 0.23 0.08
6084 14.2 4.0 10617 317 2.99 862 14 1.62

6089 14.3 8.0 2608 5 0.19 1925 2 0.10

6049 15.0 10.0 7337 16 0.22 3985 0 0.00

6083 15.2 11.0 4228 7 0.17 3342 0 0.00

—_ 6207 16.0 10.0 9625 8 0.08 4959 5 0.10
2 6261 16.0 142 18161 1160 6.39 21590 848 3.93
o 6148 17 7.0 5275 0 0.00 3078 2 0.06
E 6087 17.5 4.0 3005 8 0.27 14064 6 0.04
@ 6145 18.0 11.0 5697 3 0.05 3250 0 0.00
& 6237 18.0 12.0 36085 32 0.09 7412 7 0.09
. 6195 19.2 5.0 n/a n/a n'a 5724 1 0.02
% 6161 19.2 7.0 6486 9 0.14 5148 6 0.12
2 6064 19.6 9.0 12291 1 0.01 1225 0 0.00
6212 20.0 5.0 25146 38 0.15 14384 1 0.08

Average 17.1 8.4 11274 123.4 0.83 6496 64.4 0.44

SD 20 3.2 9825 3229 1.85 6025 2256 1.09
SEM 0.53 0.85 2626 86.3 0.49 1610 60.3 0.29
|p-value (v. control) | 0.97 4728 091 0.47 0.53 0.02 0.46 0.23
6224 21.0 1.5 13646 11 0.08 4825 3 0.06

6198 22.0 3.0 5197 3 0.06 3153 1 0.03

6245 22.0 7.0 24760 16 0.06 21661 9 0.04

6026 22.4 14.0 2021 1 0.05 1793 0 0.00

6070 22.6 7.0 20830 11 0.05 17807 3 0.02

6069 22.9 7.0 9097 6 0.07 312 0 0.00

o 6025 23.8 19.0 7190 1 0.01 1551 1 0.06
o 6247 24.0 06 10464 0 0.00 8170 1 0.01
E. 6211 24.0 4.0 15774 29 0.18 5967 2 0.03
= 6196 26.0 15.0 26754 54 0.20 3620 10 0.28
£ 6041 26.3 23.0 14822 5 0.03 2502 3 0.12
T 6039 28.7 12.0 14701 3 0.02 1107 1 0.09
‘; 6088 31.2 5.0 1837 0 0.00 4384 0 0.00
g 6081 314 15.0 1819 1 0.05 833 0 0.00
o 6035 321 28.0 16889 4 0.02 846 1 0.12
8054 35.1 30.0 5716 0 0.00 6999 1 0.01

6038 are 20.0 10766 2 0.02 8937 0 0.00

6031 39.0 35.0 2614 0 0.00 5353 0 0.00

Average 27.3 13.7 11383 8.2 0.05 5546 2.0 0.05

SD 57 10.4 7759 136 0.06 5804 29 0.07
SEM 158 2.4 1829 3.2 0.01 1368 0.7 0.02
|p-value (v. control) | 0.93 [<~rssrd 081 0.13 0.04 0.51 0.03 0.02
_ 6150 41.2 35.0 1174 1 0.09 1355 0 0.00
S 8135 43.5 21.0 6832 & 0.09 9493 7 0.07
2, 6036 49.2 34.0 9223 1 0.01 1639 0 0.00
s 6138 49.2 41.0 1824 0 0.00 1426 1 0.07
] 6040 50.0 20.0 1608 0 0.00 1918 0 0.00
E Average 46.6 30.2 4132 2 0.04 3166 1.6 0.03
S [sb 4.0 9.3 3662 % 0.05 3544 3.0 0.04
o [SEM 18 4.1 1638 1 0.02 1585 14 0.02
Ip-value (v. control) [ 0.07 === 003 0.33 0.42 0.85 0.97 0.51

©2018 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db17-1114/-/DC1



SUPPLEMENTARY DATA

Supplementary Table 9. Individual synaptophysin cell proliferation expressed as % of intraislet
Ki67+ cells in nondiabetic and T1D pancreata. Ki67+ Syn+ cells (number; % total intraislet Ki67+
cells), total intraislet Ki67+ cells (number) from highly proliferative samples.

Control T1D

. Total : Years ; Total .
g:;% thfs} Kls-;"?m Intraislet K('g:;. ;:;T nPOD Case # {YJ:gfs) with Kl(i‘?:;;ssyn-* Intraislet K(' ;,?; ostg?
Ki67+ cells Diabetes Ki67+ cells

6232 14.0 69 79 87.34 6052 12.0 1.0 510 542 94.10
6233 14.0 163 183 89.07 6268 12.0 3.0 56 89 62.92
6153 15.2 44 65 67.69 6228 13.0 0.0 226 375 60.27
6075 16.0 120 159 75.47 6113 13.1 1.6 60 73 82.19
6230 16.0 172 181 95.03 6084 14.2 4.0 284 311 91.32
6279 19.0 270 289 93.43 6261 16.0 14.2 1160 1516 76.52
6179 218 62 72 86.11 Average 13.4 4.0 383 484 77.89
6057 22.0 35 41 85.37 ISD 1.52 i 416 536 14.13
6131 24.2 382 412 92.72 SEM 0.62 2.1 170 219 5.77
6235 30.0 177 197 89.85 p-value (v. control) | 001 [z o.o7 0.05 0.11
6030 30.1 49 60 81.67
6004 33.0 178 185 96.22

Average 21.3 143 160 86.66

SD 6.8 104 109 8.38

SEM 2.0 30 31 242
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SUPPLEMENTARY DATA

Supplementary Table 10. Regional islet endocrine cell proliferation. Pancreas region, Syn+ cells

(number), total Ki67+ Syn+ cells (number; % total).

Pancreas . . Pancreas
nPOD Age Ki67+ Syn+ | Ki67+ Syn+ Ki67+ Syn+ | Ki67+ Syn+
S I Syn+ cell S | Syn+ cell
Case # | (Years) Re;'}’opnﬂ yn+ cells cells (% Total) ReagTopne2 yn® cefls cells (% Total)

6075 16 Head 10664 120 1.13 Tail 9300 104 1412
6279 19 Body 12342 270 2.19 Tail 19869 540 2.72
6029 24 Head 8614 3 0.03 Tail 15098 2 0.01
6131 242 Head 17130 377 2.20 Tail 24758 752 3.04
Average| 20.8 n/a 12188 193 1.39 n/a 17256 350 1.72
SD 4.0 n/a 3631 165 1.03 n/a 6610 356 1.41
SEM 2.0 n/a 1815 82 0.52 n/a 3305 178 0.71
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SUPPLEMENTARY DATA

Supplementary Table 11. Average a-cell number per islet cross section of non-diabetic and T1D
samples. a-cells (number; per islet), Ki67+ a-cells (number; per islet), and islets (number).

Control T1D
a-cells a-cells
KigT+ Kig7+
nPOD KigT+ a-cells Years with KigT+ a-cells
Case # | (Years) a-cells a-colis Islets (perislet) “::ie;::i} nPOD Case # Age (Years) Diabetes a-cells a-cells Islets (per islet) 'pne-:]e;::ﬂ
6103 i 21 44 101 21 2.1 5063 44 3.0 (A 3 67 a7 0.0z
_ &7 : 32 218 110 29 6.7 6209 5.0 0.3 5355 3 151 35 0.02
o | 6094 K 22 3 73 30 0.1 6062 0.7 6.0 3831 31 116 33 0.27
- |_&108 X 8106 15 276 25 0.2 & 6265 1.0 8.0 1157 0 59 20 0.00
2 | 6005 . 952 0 107 El 0.0 o 6052 12.0 1.0 3767 24 52 72 046
= L8112 .3 3722 3 105 35 0 @ 6268 12.0 0 4527 35 142 32 0.25
& | 8007 .0 2971 7 13 26 26 = 6264 12.0 0 5629 4 267 21 0.01
2| 6278 10.0 3325 66 50 .0 £ 6228 13.0 .0 11597 110 301 38 0.37
H 5.0 3338 54 119 23 7 £ 6243 13 1 1199 2 45 27 .04
|SD 32 2112 66 12 ; = 6113 13, I 4080 13 56 73 23|
SEM 1.1 747 25 23 4 0. o 10.] ] 4901 23 136 40 A7
6232 4. 2882 42 198 15 1 SD 3.2 2 3083 33 90 18 A7
6233 4. 1908 21 135 14 1. SEM 0.8 E 882 10 26 5 .05
8099 4. 4595 2 61 75 0.0 |p-value {v. control) | 0002 FZ72777771 024 0.23 0.67 0.18 0.04
615 B: 1511 36 58 26 24 6084 142 4.0 862 14 29 30 0.48
~ |_s60o7 16. 3740 67 55 68 18 6089 14.3 8.0 1925 2 24 80 0.08
2 | “eose . 2176 3 42 52 0.1 6049 15.0 10.0 3585 0 46 87 0.00
o | _s230 . 2002 68 151 13 34 6083 15.2 1.0 3342 0 56 60 0.00
= | e2zr . 824 1 54 15 0.1 L] 6207 16.0 10.0 4859 5 152 33 0.03
@ | 621 . 2185 1 204 1 0.0 2 6261 6. 142 215980 848 303 71 2.80
S | 6098 E 4366 1 78 56 0.0 by 6148 T 7.0 3078 211 1€ 0.01
§ 6253 . 1691 5 180 9 0. = 6087 7. 40 14064 163 73 0.02
< [ 8218 18, 1067 22 133 g 2 " 6145 18] 1.0 3250 36 90 0.00
o | 6234 20, 4135 39 182 23 0. 5 6237 18, 12.0 7412 287 26 0.02
< [Tezss 20,1 4261 2 256 17 0.0 § 6195 19:2 5.0 5724 1 138 41 0.01
6174 20, 1918 2 o1 21 0 £ 6161 19.2 7.0 5148 3 71 30 0.04
Avera: 17. 2617 21 125 28 0. -] 6064 19.6 .0 1225 0 36 34 0.00
SD 23 1275 24 68 23 E i 6212 200 0 14384 11 521 28 02
SEM 053 | 329 [3 18 6 0.3 7.1 4 5496 64 157 50 25
8024 21.0 585 0 32 18 0.0 5D 2.00 3.18 6025 226 142 26 .74
8179 21, 2848 15 110 26 0.5 SEM 053 0.85 1610 60 38 7 .20
6001 22 11414 8 291 9 0.1 |p-value {v. control) 428 [eassssesd] 002 0.46 0.44 0.02 0.06
6057 | 22 2236 4 74 0 0.2 6224 21.0 15 4825 3 210 23 0.01
6162 22. 1637 7 53 1 0.4 5198 220 3.0 3153 1 185 17 0.01
8003 23, 5126 9 131 9 0.2 6245 220 7.0 21661 g 398 54 0.02
_ | _eo23 24, 5352 1 186 29 0.0 6026 224 14.0 1793 0 35 51 0.00
o [ s131 24. 2334 75 36 65 34 6070 226 7.0 17807 3 145 123 0.02
5 |eess 25, 3509 13 74 a7 04 6069 228 7.0 312 0 16 20 0.00
= | 8126 25. 1014 5 62 0.8 g 6025 238 18.0 1551 1 95 16 0.01
£ |"eose 27, 2240 1 59 0.0 o 6247 24.0 06 8170 1 263 31 0.00
3 [eoas 30, 3213 0 95 0.0 - 6211 24.0 4.0 5967 2 181 3 0.01
T [Teass 30 10894 115 177 0 11 % 6196 26.0 15.0 3620 10 234 15 0.04
< [_8030 30. 2088 29 88 24 14 £ 6041 263 230 2502 3 54 46 0.08
o | e229 1) 14855 9 32 45 0.1 a° 6039 287 12.0 1107 1 39 28 0.03
6035 32 2594 0 32 8 0.0 ‘; 6088 312 5.0 4384 ] 145 30 0.00
6004 33 3515 63 1 2.0 € 6081 314 15, 833 0 66 13 0.00
6002 38, 4967 4 4 3 0.1 2 6035 321 28, 846 1 32 26 0.03
6015 38 5127 0 15 4 0.0 6054 351 30. 6559 1 &7 104 0.01
Avera Fil 381 20 3 35 T 6036 372 20, 8937 0 172 52 0.00
SD 56 3782 32 14 0. 6031 39.0 35.0 5353 0 101 53 00
SEM_ | 13 868 7 3 0 137 5546 20 1354 Al o1
6009 45, 2134 9 40 0.4 104 5804 2.9 100.0 30 02
8011 46 4831 1 154 31 0.0 24 1368 7 236 7 .00
= |_¢&o10 47, 2223 0 109 20 0.0 0.51 0.03 0.88 0.42 .01
i 6008 50. 168" 0 52 32 0.0 2| 35.0 1355 0 35 39 .00
a 6168 51. 1728 4 101 7 0.2 ] 6135 43 210 9493 7 133 71 0.05
S [ e0i7 58, 015 0 128 24 0.0 a 6036 49.2 34.0 1639 0 32 51 0.00
I [ 8020 60, 214 0 7 3 0.0 2 6138 49.2 41.0 1426 1 72 20 0.01
= |_6016 64, 716 1 343 25 0.0 2 6040 50.0 20.0 1918 0 35 55 0.00
3 [ 6013 85, 4865 ] [ 25 0.0 < 46.6 30.2 3166 2 61 47 0.01
o A 54. 3467 33 27 g 4. 93 3544 30 433 19 .02
SD 79 2296 a1 7 5 1) 41 1565 14 19.4 E] .01
SEM 26 765 30 2 007 rrmasirid] 085 097 0.13 0.02 .38 |
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SUPPLEMENTARY DATA

Supplementary Table 12. Individual a-cell proliferation expressed as % of intraislet Ki67+ cells in
non-diabetic and T1D pancreata. Ki67+ a-cells (number; % total intraislet Ki67+ cells), total intraislet
Ki67+ cells (number) from highly proliferative samples.

Control T1D
. Total Ki67+ Years . Total Ki67+
npoDb Ao Kis7+ Intraislet a-cells nPOD Case # Age with KiG7e Intraislet a-cells
Caso# | (Years) | a-cells |, iez, conts| (% Total) (Years) | iobetes| %°"S |Kig7+ cells| (% Total)
6232 14.0 42 189 22.22 6052 12.0 1.0 24 699 3.43
6233 14.0 21 102 20.59 6268 12.0 3.0 35 119 29.41
6153 15.2 24 136 17.65 6228 13.0 0.0 110 423 26.00
6075 16.0 13 92 14.13 6113 13.1 1.6 3 8 37.50
6230 16.0 68 139 48.92 6084 14.2 4.0 68 163 41.72
6279 19.0 22 126 17.46 6261 16.0 14.2 848 1988 42.66
6179 21.8 15 86 17.44 Average 13.4 40 181 567 30.12
6057 22.0 4 23 17.39 |sb 1.52 5.2 329 739 14.67
6131 24.2 79 223 35.43 |SEm 0.62 2.1 134 302 5.99
6235 30.0 115 378 30.42 |p-value (v. control) | 0.01 [z 0.15 0.08 0.31
6030 30.1 29 102 28.43
6004 33.0 69 392 17.60
Average | 213 42 166 23.97
|sp 6.8 34 114 10.16
|sEm 2.0 10 33 2.93
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SUPPLEMENTARY DATA

Supplementary Table 13. Individual PP, somatostatin, and ghrelin cell proliferation from non-
diabetic and T1D pancreta. Ki67+ PP+ cells (number; % total PP cells), total PP+ cells (number),
Ki67+ somatostatin+ cells (number: % total somatostatin cells), total somatostatin+ cells (number),
Ki67+ ghrelint cells (numbers; % total ghrelin cells), total ghrelin+ cells (number) counted. "n/a"
indicates the measurement is not applicable for the case or the case sample was not available for this

analysis.
PP Cells SS Cells Ghrelin Cells
age | Years | Kior+ | Total ':,'gf_* Ki6T+ Total Ki6T+ Kis7+ | Total m:(r':;;
nPOD Case # Y with PP+ PP+ Cells (% Somatostatin+ | Somatostatin+ | Somatostatin+ | Ghrelin+| Ghrelin+ Cells (%
(Years) | piobetes| celis | cenis |COlS (% Cells Cells Cells (% total) | Cells | Cels |CeMS |
total) total)
623 4.0 nla 0 174 0.00 3 4378 0.30 0 267 0.00
609 4. nla nia nla nla 0 546 0.00 nla nia n'a
6153 5.2 nla 7 1011 0.69 2 1023 0.20 0 217 0.00
s 6075 16.0 nia 1 190 0.53 2 1132 0.18 0 120 0.00
£ 6096 16.0 nia 0 259 0.00 1 1360 0.07 0 208 0.00
3 6098 17.8 n/a 0 687 0.00 0 1528 0.00 0 60 0.00
[Average 155 poraiioed 2 537 0.30 3 166 0.1 0 151 0.00
Iﬂ 1.4 powmzd 3 371 0.34 5 1372 0.1z 0 83 0.00
SEM 0.57  paaiiisd A 151 0.14 2 560 0.05 0 34 0.00
6052 12.0 1 0 296 0.00 4 905 0.44 0 64 0.00
6113 13.1 1.6 0 176 0.00 0 1167 0.00 0 129 0.00
6084 4.2 4 1] 218 0.00 3 1936 0.15 0 68 0.00
6089 4.3 8 0 52 0.00 0 676 0.00 0 43 0.00
6049 5.0 10 0 0 0.00 1 1284 0.08 0 202 0.00
& 6083 5.2 11 0 71 0.00 1 1975 0.05 0 145 0.00
c 6087 7.k 4 0 135 0.00 0 0 0.00 0 85 0.00
6145 8.0 11 0 104 0.00 1 998 0.10 0 27 0.00
6064 19.6 9 0 36 0.00 0 0 0.00 1 35 2.86
Average 15.4 6.6 0 121 0.00 1 993 0.09 0 89 0.32
SD 25 4.0 0 95 0.00 1 71 0.14 0 59 0.95
SEM 0.82 13 0 32 0.00 0 237 0.05 0 20 0.32
-value (v. control) 0.93 P 043 0.02 0.05 0.30 0.24 0.66 0.48 0.04 0.48
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SUPPLEMENTARY DATA

Supplementary Table 14. Individual PP, somatostatin, and ghrelin cell proliferation as a
percentage of intraislet proliferation from non-diabetic and T1D pancreta. Ki67+ PP cells (number;
% Total), total Intraislet Ki67+ cells per sample analysis (number), Ki67+ somatostatin+ cells (number:
% Total), Ki67+ ghrelin+ cells (numbers; % Total) from highly proliferative samples. "n/a" indicates the
measurement is not applicable for the case or the case sample was not available for this analysis. Cross-
hatched boxes indicates that the measurement could not be calculated.

PP Cells SS Cells Ghrelin Cells
) Kig7+ . ] ] ] Ki67+
Years Kig7+ | Intraislet KigT+ Kig7+ Kig7+ | Intraislet
nPOD Case # ”‘:g;] with PP+ | Ki67+ c;::*[% Somatostatin+ '“"a'é":l‘i:m* Somatostatin+| Ghrelin+ | Ki67+ g::;"{';
Diabetes| Cells Cells Total) Cells Cells (% Total)| Cells Cells Total)
6233 14.0 n/a 0 41 0.00 13 272 — 478 0 45 0.00
s 6153 15.2 nla 16 130 12.31 2 80 2.50 0 61 0.00
£ 6075 16.0 n/a 1 20 5.00 2 12 16.67 ] 38 0.00
é Average 151 [ 6 64 6 6 121 8 0 48 0.00
|sp 10 premerd 9 58 6 6 135 8 0 12 0
|sEM 0.58 ",.aﬁj'{?}?? 5 34 4 4 78 4 0 7 0
6052 12.0 1 0 99 0.00 4 429 0.93 0 144 0.00
6113 13.1 16 0 1 0.00 0 18 0.00 0 19 0.00
5084 14.2 4 0 21 0.00 3 41 7.32 0 32 0.00
E Average 13.1 22 0 40 0.00 2 163 2.75 0 65 0.00
Isp 1.1 16 0 52 0 2 231 398 0 69 0.00
|8EM 0.64 0.92 0 30 0.00 1 133 2.30 0 40 0.00
|p-value (v. control) | 0.0844 [Fedisd 033 0.63 0.18 0.44 0.80 0.35 v BRI s
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SUPPLEMENTARY DATA

Supplementary Table 15. Individual pancreas weights, pancreas transit times, and duration of
ICU stay for non-diabetic and T1D individuals. Case number, age (years), pancreas weight (g),
pancreas transit time (h), and duration of ICU stay (days)."n/a" indicates measurements were not
available for that case. Cross-hatched boxes indicates that the measurement could not be calculated.
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SUPPLEMENTARY DATA

Control T1D
Pancreas | Duration of Years Pancreas | Duration of
g:::; t;:g;] P;::i‘;fts Transit | ICU Stay nPOD Case # (Ytg:s] with ;::;:f?:] Transit | ICU Stay
Time (h) (Days) Diabetes Time (h) (Days)
6200 0.005 3290 24.27 74 6063 4.4 3.0 11.20 15.13 3.27
6214 0.014 1.000 11.85 595 5209 5.0 0.3 12.50 35.00 0.14
| 6164 0.030 2.980 16.33 13.75 6062 10.7 6.0 18.20 20.97 4.26
| e218 0.080 0.730 19.55 6.01 = 6265 11.0 8.0 18.48 19.98 351
& | 8222 0.170 5.770 14.80 3.37 ] 5052 12.0 1.0 22.10 14.75 1.84
w | 617 0.330 5.400 15.67 332 - 268 12.0 3.0 41.1 17.50 3.38
€| 6115 0.420 3.900 14.13 11.19 Cal 264 12.0 9.0 20.35 20.20 213
£ | 6082 0.500 5.300 10.83 411 = 228 13.0 0.0 30.35 15.55 10.04
[Average | 0194 367 15.93 6.26 5 6243 13.0 5.0 29.35 13.48 4.96
SD 0.197 1.85 4.31 4.09 = 6113 13. 6 33,50 9.08 5.10
SEM 0.070 0.69 152 145 O [Average 10.6 i 23.01 18.16 386 |
6103 15 10.4 10.55 5.69 SD 3.2 2 9.59 6.92 264
o 107 2. 15.9 23.25 374 SEM 1.0 1.0 3.03 219 0.83
@ [ 6094 28 212 15.37 5.08 |p-value (v. control) | 0002 [ 061 059 067
- 106 2.6 16.3 18.85 289 6084 14.2 4.0 nia 11.60 248
© [ 6005 5.0 n/a 24.93 6.38 6089 14.3 8.0 56.80 11.15 279
T 612 6.3 30.0 18.90 2.05 6043 15.0 10.0 15.80 14.78 3.00
& | 6007 9.0 n/a 4.40 693 5083 15.2 11.0 41.75 19.27 223
z | sa78 10.0 336 14.92 .84 — 6207 16.0 10.0 33.2 18.38 5.18
5 |Averag 50 21.22 16.40 4.35 a 6261 16.0 142 nia 17.60 369
!ﬂ 32 895 6.69 1.99 g 6148 17.1 7.0 26.36 17.45 186
SEM 11 316 2.37 0.70 < 6087 17.5 4.0 58.40 18.43 106
6232 14.0 49,4 13.72 3.03 P 5145 18.0 11.0 42.18 14.15 1.46
6233 14.0 60.9 18.87 7.42 5 6237 18.0 12.0 3251 12.27 2.28
6099 14.2 85.6 14.83 2.05 9 6195 19.2 5.0 29.80 13.65 184
6153 15.2 67.8 na nia 2 6161 19,2 7.0 39.8 18.28 343
—_ 6075 16.0 47.3 4.03 4.82 o 6064 19,6 9.0 46,15 12.13 327
& | _eoss 16.0 515 1.17 328 < 6212 200 5.0 435 15.88 377
& | 8230 16.0 663 15.78 3.03 Average 7.1 8.4 38.86 15.36 287
= [z 17.0 60.4 20.73 11.17 SD 2.00 3.2 12.21 2.89 1.20
ol 6271 17.0 98.0 15.32 0.48 SEM 0.53 0.85 3.26 0.77 0.32
< | 6098 17.8 911 16.92 1.74 p-value (v. control) | 097 FAZ4<~<] 1.29E-05 0.53 0.29
o 1" 6253 19.0 85.3 13.05 6.14 5224 21.0 1.5 56.09 7.33 3.34
;g 6279 19.0 80.2 35.25 3.38 6198 22.0 3.0 n/a 548 21.71
3 [ 5 20.0 49.9 16.45 377 6245 22.0 7.0 3158 15.52 307
6238 20.0 915 22.22 1.66 6026 224 14.0 67.30 15.67 nia
5174 208 79.3 10.07 0.82 5070 226 7.0 39.10 15.97 4.85
[Average 7.1 70.95 17.03 307 6069 22.9 7.0 55.70 14.33 10.28
!sn 2.28 17.37 932 287 . 6025 23.8 19.0 n/a nla 299
SEM 0.59 449 2.41 0.74 =) 6247 24.0 0.6 59.77 22.98 1.71
024 21.0 n/a na na 5 6211 240 4.0 33.00 16.87 5.55
6179 21.8 72.4 24 40 13.96 = 6196 26.0 15.0 28.18 9.38 307
6001 22.0 n/a 1.75 17 = 6041 26.3 23.0 32.50 15.48 3.34
6057 220 104.4 11.82 8.62 - 6039 28.7 12.0 42.20 22.15 nia
6162 22.7 81.5 20.05 1.52 ‘; 6088 2 50 32.00 17 42 0.93
| 6003 23.0 nia 1.40 277 g 8081 4 15.0 62.43 18.50 7.30
__ | _eozs 240 79.3 16.67 nia 2 6035 2.1 280 42.10 1.75 6.22
@ | &131 24.2 108.0 18.78 19 6054 351 30.0 2945 26.08 180
5 [ 6058 250 19.4 10.80 268 6038 372 20.0 39.50 19.25 588
= | 6126 252 80.2 11.22 488 5031 39.0 35.0 40.20 20.58 0.95
= | 6058 27.0 52.7 13.15 15.36 Average 27.3 13.7 43.19 16.16 5.30
b=l 6048 30.0 139.0 6.13 1.34 SD 5T 10.4 12.87 547 5.06
‘; 6235 300 102.3 17.00 256 SEM 13 2.4 3.03 129 1.19
£ | 6030 30.1 963 4.90 478 |p-value (v. control) [ 0.5 [Z27<<%] 00001 0.07 071
g 6229 31.0 45.6 13.92 3.12 _— 315_2 41,2 35.0 27.14 10.07 3.92
6034 320 75.4 27 42 288 2 6135 435 21.0 3138 17.22 325
6004 33.0 nia 592 455 AL 6036 49.2 34.0 31.13 23.23 3.63
6002 39.0 nla 1.50 3.88 b 6138 49.2 41.0 99.60 18.00 5.03
6015 39.0 n/a 495 333 2 5040 50.0 20.0 5480 19.65 162
g 275 B1.34 11.76 2.70 < [Average 466 30.2 50.83 17 .63 349 |
SD 5.58 30.73 7.88 414 s 4.0 9.3 31.24 4.82 1.24
SEM 1.28 7.05 1.81 0.95 ol 18 41 13.97 2.16 0.55
6009 450 nla nla 77 0.07 [ o s 0.07 0.33
6011 46.0 nia na 28.15
= |_s010 47.0 n/a 16.08 0.85
~ 6008 50.0 n/a n/a 10.46
= |_6168 51.0 888 19.75 691
= I 59.0 nia 4.92 1.36
2 [ s 60.0 nia 2.95 4.43
5 |_6016 64.0 nia 1213 267
- | 6013 65.0 nia 520 2.3
O [Average | 54.1 88.76 10.17 73
SD 79 frrrassd 686 836
SEM P s ] 279
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SUPPLEMENTARY DATA

Supplementary Table 16. Individual cytoplasmic Sox9 cell proliferation from non-diabetic and
T1D samples. Ki67+ cytoplasmic Sox9+ cells (number; % total cytoplasmic Sox9; % total Intraislet
Ki67+), total cytoplasmic Sox9+ cells (number), total intraislet Ki67+ cells (number).

A Cyt "
nPOD Case # Age ‘f:;hrs Ki67+ Sox9™'+ | Total Soxg™+ | Total Intraislet Km:}:ﬁ: g ,}(’;"T ISI:;ST“: .
Dibeton Cells Cells Ki67+ Cells L
(% Total Sox9°"") Ki67+)
6099 14.20 nla 2 1300 6 0.15 33.33
6153 15.20 n/a 22 554 28 3.97 78.57
6075 16.00 n/a 25 780 45 3.21 55.56
° 6096 16.00 n/a 1 547 1 0.18 100.00
‘g 6098 17.80 n/a 1 592 1 0.17 100.00
o 6279 19.00 n/a 212 2047 259 10.36 81.85
Average 16.4 m 44 970 57 3.01 74.89
Isb 1.75 [z 83 600 101 3.98 26.17
|SEM 0.71 s 34 245 41 1.62 10.68
6052 12.0 1.0 100 777 122 12.87 81.97
6113 13.1 16 17 454 28 3.74 60.71
6084 14.2 4.0 67 546 90 12.27 74.44
6089 14.3 8.0 2 853 13 0.23 15.38
o 6049 15.0 10.0 2 345 4 0.58 50.00
(S 6145 18.0 11.0 0 255 2 0.00 0.00
Average 14.4 59 31 538 43 4.95 47.09
|sp 2.04 4.3 42 237 51 6.06 32.81
|SEmM 0.83 1.8 17 97 21 2.47 13.39
|p-value (v. control) | 0.1 EZ727A 0.75 0.13 0.78 0.53 0.14

©2018 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db17-1114/-/DC1



SUPPLEMENTARY DATA

Supplementary Table 17. Nuclear Sox9 ductal cell proliferation from non-diabetic and T1D
samples. Total ductal cells (number), Ki67+ nuclear Sox9+ ductal cells (number; % total).

Years Ki67+ Soxg'es | KI67+ Sox9™e
nPOD Case # Age with Ductal Cells Ductal Cells Ductal Cells

Diabetes (% Total Duct
Cells)
6099 14.2 n/a 315 0 0.00
6153 15.2 n/a 282 0 0.00
6075 16.0 n/a 331 0 0.00
o 6096 16.0 n/a 761 0 0.00
g 6098 17.8 n/a 2977 5 0.17
3 6279 19.0 n/a 592 1 0.17
Average 16.4 [z 876 1 0.06
SD 1.75 Pz 1046 2 0.09
SEM 0.71 Pz 427 1 0.04
6052 12.0 1.0 178 0 0.00
6113 48% 1.6 83 0 0.00
6084 14.2 4.0 559 0 0.00
6049 15.0 10.0 280 0 0.00
a 6145 18.0 11.0 197 0 0.00
- 6195 19.2 5.0 179 0 0.00
Average 15.3 54 246 0 0.00
SD 238 42 166 0 0.00
SEM 1.1 1.7 68 0 0.00
p-value (v. control) | 043 ez 0.18 0.25 0.14
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SUPPLEMENTARY DATA

Supplementary Table 18. Sox9“"'+ islet endocrine cells cells from non-diabetic and T1D samples.
Total Syn+ cells (number), Sox9<'+ cells (number; % of syn+ cells), and Syn+ Sox9“¥'+ cells (number;
% of Sox” '+ cells). "n/a" indicates the measurement is not applicable for the case. Cross-hatched boxes
indicates that the measurement could not be calculated.

§T.yl
Age | Years Syn+ Sox9™'+ ymc:;ﬁ:s *|soxee#+ cells
nPOD Case # (Years) with | Syn+Cells |sox9%+ Cells| Y™ 50X (% Syn+
Diabetes Cells (% Sox9°"'+ Cells)
Lallal

6048 30.0 n/a 8707 671 669 99.70 7.71

_ 6030 30.1 n/a 8033 402 402 100.00 5.00
% 6002 39.0 n/a 4805 358 358 100.00 7.45
3 Average 33.0 [ 7182 477 476 99.90 6.72
SD 5.2 [l 2086 169 168 0.17 1.49

SEM 3.0 | 1204 98 97 0.10 0.86
6212 20.0 5.0 6873 1106 1100 99.46 16.09
6025 238 19.0 2689 299 298 99.67 11.12
o 6211 240 4.0 6515 987 984 99.70 15.15
= Average 226 9.3 5359 797 794 99.61 14.12
SD 2.3 8.4 2319 436 433 0.13 2.64

SEM s 4.8 1339 252 250 0.07 1.52
p-value (v. control)| 0.03 [#zesss] 0.37 0.30 0.30 0.08 0.013
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SUPPLEMENTARY DATA

Supplementary Table 19. Sox9*' ARX co-positive cells from non-diabetic and T1D samples. Total
ARX+ cells, Sox9“*'+ cells (number; % of ARX+ cells), Sox9“'+ ARX+ cells (number; % of Sox9“¥'+
cells). "n/a" indicates the measurement is not applicable for the case. Cross-hatched boxes indicates that

the measurement could not be calculated.

A Y th ¢ S(éxg]:m{;mf“ Sox9“"'+ CQIISI

e ears wi vt ells 0O

nPOD Case# | egrs) Diabotas | ARX# Cells |Soxe®s Cells A:;fa c:us sgx;% (% (r.::f |Ai\ma

Celis) ells)

6238 20 n/a 4250 899 884 98.33 21.15

_ 6029 24 n/a 1985 736 735 99.86 37.08

2 6229 31 n/a 6434 1775 1772 99.83 27.59

§ Average 25 | 4223 1137 1130 99.34 28.61
SD 5.6 [rrozieze] 2225 559 561 0.88 8.01
SEM 3.2 s 1284 323 324 0.51 4.63
6212 20.0 5.0 4045 1106 1089 98.46 27.34
6025 23.8 19.0 1567 299 296 99.00 19.08
6211 24.0 4.0 4544 987 966 97.87 21.72

E Average 226 9.3 3385 797 784 98.44 22.71
SD 23 8.4 1594 436 427 0.56 422
SEM 1.3 4.8 921 252 246 0.32 2.44

p-value (v. control) | 053 Pz 0.62 0.45 0.44 0.21 0.32
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SUPPLEMENTARY DATA

Supplementary Table 20. Proliferating ARX+ glucagon negative cells from non-diabetic and T1D
samples. Total ARX+ Gcg- (number), Ki67+ ARX+ Geg- Cells (number; % of ARX+ Geg- cells). "n/a"
indicates the measurement is not applicable for the case. Cross-hatched boxes indicates that the
measurement could not be calculated.

Ki67+ ARX+ Gcg-
Age | Years with| ARX+ Gcg- Ki67+ ARX+ Cells
nEOD Gave # (Yegrs) Diabetes Cells ? Gcg- Cells | (% of ARX+ Geg-
Cells)
6075 16.0 n/a 419 7 1.67
5 6131 24.2 n/a 4255 23 0.54
S 6235 30.0 n/a 690 96 13.91
§ Average 23.4 [ 1788 42 5.37
SD 7.0 [ 2141 47 7.42
SEM 4.1 W 1236 27 4.28
6113 13.1 1.6 373 18 4.83
6084 14.2 4.0 350 37 10.57
a 6261 16.0 14.2 444 159 35.81
= Average 14 .4 6.6 389 71 17.07
SD 1.5 6.7 49 77 16.48
SEM 0.8 3.9 28 44 9.52
p-value (v. control) | 0.10 [z 0.32 0.60 0.33
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SUPPLEMENTARY DATA

Supplementary Table 21. Adolescent synaptophysin cell death. TUNEL+ synaptophysin (Syn+) cell
proliferation (number; % total), total islet endocrine cell (number).

Years TUNEL+ Syn+
nPOD Case # (ngss) with TUNE';;:V“" Total Syn+ Cells| ~ Cell Death
Diabetes (% Total)

6117 0.33 n/a 0] 6264 0.00

6115 0.42 n/a 0] 5797 0.00

6092 0.50 n/a 0 3262 0.00

6103 1155) n/a 0 4985 0.00

6107 22 n/a 9 14539 0.06

6094 2.9 n/a 0 4968 0.00

6106 2.9 n/a 0 10431 0.00

6112 63 n/a 2 7905 0.03

_ 6099 14.2 n/a 0 15220 0.00
o 6096 16.0 n/a 0 4509 0.00
g 6098 17.8 n/a 0 10413 0.00
&) 6253 19.0 n/a 19 12328 0.15
6057 22.0 n/a 6 6706 0.09

6235 30.0 n/a 18 19782 0.09

6030 30.1 n/a 4 8441 0.05

6015 39.0 n/a 0 7650 0.00

6010 47.0 n/a 0 5815 0.00

6008 50.0 n/a 0 5959 0.00

Average 16.8_ V2 3 8610 0.03

SD 16.5 Pz 6 4401 0.05
SEM 3.9 [ 1 1037 0.01
6063 4.4 3.0 0 9560 0.00

6062 10.7 6.0 0 3880 0.00

6052 12.0 1.0 1 9380 0.01

6084 14.2 4.0 2 9236 0.02

6089 14.3 8.0 1 3105 0.03

6087 17.5 4.0 0 2590 0.00

a 6064 19.6 9.0 0 11240 0.00
= 6026 22.4 14.0 0 1907 0.00
6070 22.6 7.0 0 21220 0.00

6069 22.9 7.0 0 11390 0.00

6081 31.4 15.0 0 2258 0.00

Average 17.5 7 0 o7 0.01
SD 7.4 43 1 5852 0.01
SEM 2.2 13 0 1764 0.00
p-value (v. control) | 0.90 pzzzzzzzA 0.14 0.67 0.16
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SUPPLEMENTARY DATA

Supplementary Table 22. TUNEL+ Sox9“*'+ Analysis. Total Sox9“'+ cells (number), islets
(number), TUNEL+ Sox9“*'+ cells (number per islet), and islet endocrine proliferation as measured by
Ki67+ Syn+ cells (% total).

TUNEL+ )
nPOD | Age TUNEL+ Islets (#) ot Ki67+ Syn+
Case # | (Years)| Sox9+ cells ( Sox9™+ cells | (o, Total Syn+)
(# per Islet)

6099 14.2 0 199 0.000 0.060
6096 16.0 0 134 0.000 0.150
6098 17.8 0 267 0.000 0.050
6253 19.0 0 126 0.000 0.280
6235 30.0 0 185 0.000 1.400
6030 30.1 0 82 0.000 0.590
Average| 21.2 0 166 0.000 0.422
SD 7.1 0 65 0.000 0.519
SEM 2.9 0 26.7 0.000 0.212
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SUPPLEMENTARY DATA

Supplementary Table 23 Control and T1D Islet Cell Area & Mass. Pancreas weight (g), islet
endocrine cell area (% total), and islet endocrine cell mass (g). "n/a" indicates pancreas weight was not
measured for that case. Cross-hatched boxes indicates that the measurement could not be calculated.

Control T1D
Islet Islet
d Islet Years . Islet
nPOD Age Pancreas | Endocrine . Age p Pancreas | Endocrine C
Case# | (Vears) | Weight (g) | Area | Epdocrine nPODCase® | (vaars) [ " | weight(g) | Area | Endochine
(% Total) ass (g) _ (% Total) ass (g)
6232 14.0 39.40 217 1.070 6084 14.2 4.0 nia 0.95  pAndiiriniin
6233 14.0 60.93 272 1,658 6089 143 8.0 56.80 0.37 0.211
6099 142 85.56 352 3.008 6049 15.0 10.0 15.80 1.98 0.312
6153 152 67.75 2.37 1.607 608 15.2 11.0 41.78 1.39 0.580
— |_8075 16.0 47.29 146 0.690 — 6207 16.0 10.0 33.20 0.42 0.141
Ry i ] | S EE e e
=2 [ 170 60.40 750 0906 = 6087 175 4.0 58.40 043 0.254
o | 6271 17.0 97.99 111 1.080 2 6145 18.0 1.0 4219 1.00 0.422
< | 6098 17.8 91.10 303 2.756 5 6237 18.0 12.0 3251 117 0.381
O 6253 19.0 85.29 1.34 1,138 o 6105 19,2 5.0 20.80 0.50 0.175
% 6279 19.0 80.17 1.21 0.970 % 161 19.2 7.0 39.80 0.70 0.277
3 [524 20.0 19.66 3.06 0.607 3 6064 19.6 0 46.15 1.1 0.532
6238 20.0 91.50 2.58 2.357 6212 20.0 0 43.50 1.2 0.533
6174 20.8 79.30 1.50 1,192 Average 171 4 38.86 1.1 0.327
Average | 17.1 66.95 2.10 1,427 SD 2.00 3.18 12.22 0.90 0.162
SD 2.28 21.26 0.76 0.733 |3EM 0.5 .85 3.26 0.24 0.047
SEM 0.59 5.49 0.20 0.189 |p-value (v. control) | 0.9741 EAsisisd  0.0000 0.3119 0.0000
6024 21.0 nla 217 i 6224 210 5 56.09 0.33 0.182
6179 21.8 72.40 1.02 0.736 6198 22,0 0 nia 0.39  Prlrdiiieia
6001 22.0 nia 250 paraariiien 6245 22.0 7.0 3158 227 0.718
6057 22.0 104.36 238 2.485 6026 224 14.0 67.30 1.31 0.885
6162 227 81.50 1.00 0.818 6070 226 7.0 39.10 0.62 0.243
6003 23.0 nia 242 [aiirniian 6069 228 7.0 55.70 311 1.734
__ | 6029 24.0 79.30 142 1127 - 6025 238 18.0 nia 0.65  prmmrarra
) IGEET] 242 108.92 1.99 2.166 3 6247 24.0 0.6 59.77 0.60 0.357
5 | 6082 25.0 nia 121 prreiiiiran b 6211 24.0 4.0 33.00 0.77 0.253
| 6126 252 80.20 1.14 0.911 -~ 6196 26.0 15.0 28.19 1.00 0.282
% 6058 27.0 52 66 231 1219 %3 6041 263 230 32.50 0.83 0.270
5 | 6048 30.0 139.00 1.21 1,680 B 6039 28.7 12.0 42.20 1.68 0.713
g 6235 30.0 102.31 1.64 1677 ‘; 6088 312 5.0 32.00 1.37 0.439
E gggg :c:.; ig.gg ;gi :;z; E 6081 314 15.0 62.43 0.58 0.269
o 32.0 75.40 1.69 1428 L $: §§: g:'g ;glg 1'32 g';gl
6004 32.0 nfa 1.60  proimiini 65038 37.2 20.0 39.50 1.14 0.451
6002 39.0 nia 201 praririirs 6031 39.0 35.0 40.20 0.966 0.388
6015 39.0 nla 2.02 &’/XJ/M Average 27.3 13.7 4319 1.13 0.519
Average | 27.5 86.50 .97 1.38 SD 5.7 10.4 12.87 0.71 0.384
|sn 56 25.55 0.52 0.537 SEM 1.3 24 3.03 0.17 0.096
SEM 1.3 5.86 0.12 0.15 |p-value {v. control) | 0.8330 [ZZ<%7="4 0.0000 0.3083 0.0000
6009 45.0 nia T.08 s = 6036 19.2 34.0 31.13 0.92 0.285
6011 46.0 nla 1.5  [riaress % 6150 41.2 35.0 27.14 0.37 0.100
s 6010 470 nia 241 W 4a 6135 435 21.0 31.39 2.21 0.695
= | 6008 50.0 nia 096 i ] 61 49.2 41.0 99.66 0.40 0.403
o | 6168 51.0 88.76 130 1.158 ] 5040 50.0 20.0 §4.90 061 0.396
£ | eo17 59.0 nla 178 [raiirrsrad] < [Average 40.6 30.2 50.84 0.90 0.376
3 | 6020 60.0 nia 288 [ S |sD 25 9.3 31.26 0.76 0.216
5 |_6016 64.0 nia 247 At o [SEM 56 4.1 13.98 0.34 0.097
A ni . ot o A
e [eso | e | 10 P77 lo-value v_contron | o 0285 7227270272722 AT
O |Average | 54.1 88.76 1.92 1.158
SEM 2.6
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