
Supplemental Figure 1. Flowchart describing the breakdown of likely pathogenic monogenic variants (REVEL >0.75) in the entire cohort (n=1018; chi-square test of independence).
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Supplemental Figure 2. Postmortem pancreas section of Subject #6 with CEL variant was reported in Keenan et al (Diabetes, 2010) as Medalist #9 (M9) and NPOD 6050, shown in FIG4G, H.
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Supplemental Table 1.  Characteristics of Medalists by distribution of insulin positive cells in post-mortem pancreases. (n=68) 
 

 Group A Group B Group C 

 Only Scattered Insulin + Cells Few Insulin + Cells in Islets More Insulin + Cells in Some Islets 

 %; Median [Q1, Q3]   %; Median [Q1, Q3]   %; Median [Q1, Q3]   
  n=9 n=45 n=14 
Gender (male) 33.3% 44.4% 50% 

Age (years) 65 [58 - 84] 72[66-80] 73.5[69-76] 

Age at time of death (years) 68 [64-89] 80[72-84] 78.5[75-84] 

Age at diagnosis (years) 7 [5-11] 10[5-15] 16[12-22] 

Duration at time of death (years) 61 [58-80] 67[60-75] 62[56-66] 

HbA1c (%) 7.8 [6.6-8.8] 7.3[6.7-8] 7.4[7.1-8.2] 

HbA1c (mmol/mol) 61.8 [48.6-72.7] 56.3 [49.7-63.9] 57.4 [54.1-66.0] 

Daily insulin dose per kilogram (U/kg) 0.47 [0.41-0.62] 0.44[0.33-0.54] 0.46[0.39-0.50] 

Total cholesterol (mg/dL) 152[129-155] 155[136-174] 141.5[135-171] 

LDL-C (mg/dL) 60[55-87] 78[65-98] 69[63-84] 

HDL-C (mg/dL) 57[46-85] 59[48-74] 55[45-65] 

Triglycerides (mg/dL) 73[59-97] 68[49-87] 70[51-126] 

Body mass index (kg/m2) 23.8[45.3-71.4] 26.2[22.8-28.7] 26.4[23.4-28.6] 

eGFR (mL/min/1.73m2) 55.2[45.3-71.4] 54.0[39.3-66.5] 56.4[37.0-64.0] 

ACR (mcg/mg) 36[13.7-48.0] 21.3[8.5-113.2] 9.74[3.83-14.0] 

CRP (mg/L) 1.28[0.40-2.32] 1.2[0.6-4.2] 0.82[0.69-4.01] 

CVD 62.5% 81.8% 57.1% 
PDR (ETDRS>53) 42.9% 68.4% 50% 
Neuropathy (MNSI ≥2) 87.5% 71.4% 58.3% 
Nephropathy (eGFR≤45 mL/min/1.73m2) 22.2% 35.6% 35.7% 
Random C-peptide V1 (ng/mL) 0.05[0.05-0.05] 0.05[0.05-0.14] 0.27[0.05-0.5] 

Random C-peptide V2 (ng/mL) 0.02[0.02-0.02] 0.05[0.05-0.05] 0.24[0.11-1.77] 

DR3 or DR4 100% 95.6% 100% 
GAD65+ 22.2% 24.4% 30.8% 
IA2+ 22.2% 20% 7.7% 
 
 



Supplemental Table 2. Characteristics of Medalists by longitudinal change in C-peptide status (n=181) 
 

 Wax (increase) Wane (decrease) No Change 

 %; Median [Q1, Q3] %; Median [Q1, Q3] %; Median [Q1, Q3] 

  n=22 n=67 n=92 

Gender (male) 12 (54.55%) 37 (55.22%) 42 (45.65%) 
Age (years) 68 [63 - 71] 66 [61 - 71] 63 [59 - 67] 
Age at diagnosis (years) 14 [6 - 16] 10 [6 - 16] 11 [5 - 13] 
Duration (years) 53 [51 - 55] 53 [51 - 57] 52 [51 - 55] 
HbA1c (%) 6.9 [6.4 - 7.3] 7.0 [6.6 - 7.6] 7.1 [6.7 - 7.6] 
Hba1c (mmol/mol) 52.4 [51.0 – 55.0] 53.0 [48.6 - 59.6] 54.0 [49.7 - 59.6] 

Daily insulin dose per kilogram (U/kg) 0.42 [0.34 - 0.59] 0.42 [0.35 - 0.55] 0.42 [0.34 - 0.51] 

Total cholesterol (mg/dL) 155 [144 - 170] 160 [136 - 185] 163 [146 - 183] 
LDL-C (mg/dL) 80.5 [63 - 92] 81 [64 - 98] 82 [69 - 95] 
HDL-C (mg/dL) 64.2[42.7 - 75.7] 65 [51 - 77] 62 [48 - 92] 
Triglycerides (mg/dL) 57 [47 - 83] 69 [49 - 97] 63  [48 - 92] 

Body mass index (kg/m2) 24.2 [22.3, 26.4] 24.9 [23.3 - 26.7] 26.0 [23.4 - 29.3] 
eGFR  (mL/min/1.73 m2) 64.2 [42.7 - 75.7] 70.2 [59.6 -82.1] 74.2 [59.6, 89.3] 
ACR (mcg/mg) 14.0 [4.8 - 35.1] 8.8 [4.2 - 11.4] 10.7 [7 - 18.1] 
CRP (mg/L) 1.3 [0.3 – 3.0] 0.8 [0.2 - 0.4] 0.6 [0.2, 1.2] 
CVD 10 (45.45%) 25 (37.31%) 27 (30.68%) 
PDR (ETDRS >53) 9 (40.91%) 24 (36.36%) 44 (50%) 

Neuropathy (MNSI ≥2) 14 (66.67%) 39 (62.9%) 63 (70%) 
Nephropathy (eGFR≤45 mL/min/1.73m2) 26 (7.27%) 3 (4.48%) 6 (6.52%) 
Random C-peptide (ng/mL) at V1 0.09 [0.05, 0.27] 0.26 [0.16, 0.35] 0.05 [0.05, 0.05] 
Random C-peptide (ng/mL) at V2 0.29 [0.14, 0.88] 0.05 [0.05, 0.06] 0.05 [0.05, 0.05] 

DR3 or DR4 22 (100%) 61 (91.04%) 85 (95.51%) 
V1 GAD65+  3 (13.64%) 19 (29.23%) 27 (30.34%) 
V2 IA2+  5 (22.73%) 14 (21.54%) 19 (21.35%) 
V2 GAD65+ or IA2+  6 (27.27%) 29 (44.62%) 42 (47.19%) 
 
 



Supplemental Table 3. Characteristics of Medalists by longitudinal change in MMTT response (n=56) 
 

 Wax (increase) Wane (decrease) No Change 

 %; Median [Q1, Q3] %; Median [Q1, Q3] %; Median [Q1, Q3] 

  n=3 n=9 n=44 

Gender (male) 1(33.3%) 4(44.4%) 19(43.2%) 
Age (years) 65[56-71] 65[63-68] 63 [59-67.5] 
Age at diagnosis (years) 13[6-14] 13[12-17] 11[7-13.5] 
Duration (years) 52[50-57] 51[51-52] 51[50-53.5] 
HbA1c (%) 7.1[7.0-8.0] 6.6[6.1-7.0] 7.1[6.7-7.5] 
Hba1c (mmol/mol) 54.1[53.0-63.9] 48.6[43.2-53.0] 54.1[49.7-25.5] 

Daily insulin dose per kilogram (U/kg) 0.36[0.34-0.42] 0.39[0.35-0.49] 0.42[0.33-0.48] 

Total cholesterol (mg/dL) 156[149-161] 147[123-150] 158.5[142-178] 
LDL-C (mg/dL) 75[61-89] 66[58-76] 79[65.5-89.5] 
HDL-C (mg/dL) 72[51-86] 63[60-72] 63.5[55.0-78.5] 
Triglycerides (mg/dL) 47[43-69] 55[48-63] 59.5[44.5-83.0] 

Body mass index (kg/m2) 22.3[21.4-25.5] 24.3[22.8-24.5] 22.6[24.0-27.9] 
eGFR  (mL/min/1.73 m2) 93.7[69.2-95.5] 86.5[73.4-88.3] 85.2[72.2-93.1] 
ACR (mcg/mg) 7.76[3.50-12.0] 8.75[7.0-11.0] 13.0[7.0-34.7] 
CRP (mg/L) 0.34[0.10-0.80] 0.10[0.10-0.40] 0.20[0.11-0.57] 
CVD 2[66.67]% 2[22.22%] 13[30.2]% 
PDR (ETDRS >53) 2[66.67% 2[22.22%] 22[52.4]% 

Neuropathy (MNSI ≥2) 2[66.67% 3[33.33%] 29[70.7%] 
Nephropathy (eGFR≤45 mL/min/1.73m2) 0.00% 0.00% 1[2.27]% 
Random C-peptide (ng/mL) at V1 0.10[0.07-0.27] 0.17[0.07-0.24] 0.05[0.05-0.05] 
Random C-peptide (ng/mL) at V2 0.20[0.13-0.52] 0.11[0.03-0.15] 0.05[0.02-0.05] 

DR3 or DR4 3[100%] 9[100%] 41[93.2%] 
V1 GAD65+  0.00% 5[71.4]% 15[36.6%] 
V2 IA2+  0.00% 1[14.3%] 8[19.5%] 
V2 GAD65+ 0.00% 6[66.7%] 16[44.4%] 
V2 IA2+  0.00% 1[11.1]% 5[13.9]% 



Supplemental Table 4. Characteristics of Medalists by clamp group (n=30). 
 

   HLA+/AAb-* HLA+/AAb+ HLA-/AAb- 

   %; Median [Q1, Q3]   %; Median [Q1, Q3]   %; Median [Q1, Q3]   

  n=30 n=14 n=11 n=5 

Gender (male) 33.3% 28.6% 27.3% 60.0% 
Age (years) 66 [60, 69] 65 [59, 71] 65 [60, 68] 66 [66, 67] 
Age at diagnosis (years) 12 [6, 15] 12 [6, 16] 10 [5, 16] 13 [11, 15] 
Duration (years) 51 [50, 55] 52 [51, 56] 51 [50, 53] 52 [51, 53] 
HbA1c (%) 6.9 [6.5, 7.4] 6.9 [6.1, 7.2] 6.8 [6.5, 7.7] 7.0 [6.9, 7.5] 
HbA1c (mmol/mol) 51.9 [47.5, 57.4] 51.4 [43.2, 55.2] 50.8 [47.5, 60.7] 53.0 [51.9, 58.5] 
Daily insulin dose per kilogram (U/kg) 0.43 [0.36, 0.54] 0.42 [0.36, 0.47] 0.53 [0.38, 0.63] 0.45 [0.36, 0.46] 
Total cholesterol (mg/dL) 163 [135, 192] 163 [150, 183] 154 [135, 204] 185 [135, 203] 
LDL-C (mg/dL) 78 [66, 95] 78 [61, 86] 72 [66, 96] 95 [70,110] 
HDL-C (mg/dL) 72 [61, 80] 74 [64, 81] 65 [46, 79] 66 [61, 72] 
Triglycerides (mg/dL) 58 [44, 86] 58 [44, 82] 71 [49, 141] 40 [38, 45] 
Body mass index (kg/m2) 24.0 [21.9, 26.9] 22.7 [21.9, 25.5] 24.3 [20.8, 26.9] 25.5 [25.3, 26.9] 
eGFR  (mL/min/1.73 m2) 69.1 [61.4, 79.2] 69.2 [64.0, 88.3] 66.3 [59.3, 79.2] 69.1 [62.7, 69.6] 
ACR (mcg/mg) 10.9 [5.0, 24.3] 12.0 [4.6, 35.1] 9.0 [4.8, 20.0] 17.6 [9.9, 29.9] 
CRP (mg/L) 0.7 [0.2, 1.1] 0.3 [0.1, 1.0] 1.1 [0.6, 2.5] 0.5 [0.3, 1.1] 
CVD 33.3% 28.6% 36.4% 40.0% 
PDR (ETDRS >53) 50.0% 42.9% 45.5% 80.0% 
Neuropathy (MNSI ≥2) 55.2% 64.3% 40.0% 60.0% 
Nephropathy (eGFR≤45 mL/min/1.73m2) 3.5% 0.0% 9.1% 0.0% 
Random C-peptide (ng/mL) 0.25 [0.14, 0.42] 0.20 [0.13, 0.60] 0.24 [0.12, 0.36] 0.38 [0.29, 0.41] 
DR3 or DR4 86.2% 100.0% 100.0% 0.0% 
GAD65+ or IA2+ 54.6% 11.1%* 100.0% 0.0% 
*n=1 patient enrolled based on negative autoantibodies at V2; positive for IA2 autoantibodies at V1 
 
 
 
 
 



Supplemental Table 5. Characteristics of Medalists by response to both MMTT and clamp (n=22)  
  
 MMTT-/Clamp- MMTT-/Clamp+ MMTT+/Clamp+ MMTT+/Clamp- 
 %; Median [Q1, Q3]   %; Median [Q1, Q3]   %; Median [Q1, Q3]   %; Median [Q1, Q3]   
  n=7 n=7 n=7 n=1 
Gender (male) 42.9% 28.6% 14.3% 100% 
Age (years) 63 [52, 67] 68 [65, 71] 68 [57, 71] 58 
Age at diagnosis (years) 4 [2, 15] 15 [10, 17] 14 [7, 18] 5 
Duration (years) 51 [50, 56] 53 [51, 57] 51 [50, 53] 53 
HbA1c (%) 6.7 [6.2, 8.1] 6.5 [5.9, 7.1] 7.4 [7.0, 8.0] 6.5 
HbA1c (mmol/mol) 49.7 [44.3, 65.0] 47.5 [41.0, 54.1] 57.4 [53.0, 63.9] 47.5 
Daily insulin dose per kilogram (U/kg) 0.46 [0.45, 0.63] 0.47 [0.40, 0.55] 0.42 [0.33, 0.54] 0.61 
Total cholesterol (mg/dL) 165 [124, 203] 150 [133, 171] 161 [156, 220] 123 
LDL-C (mg/dL) 81 [63, 134] 66 [52, 80] 83 [70, 110] 68 
HDL-C (mg/dL) 64 [43, 73] 74 [63, 81] 86 [67, 114] 46 
Triglycerides (mg/dL) 57 [49, 102] 58 [47, 86] 44 [40, 58] 44 
Body mass index (kg/m2) 20.4 [20.2, 20.8] 24.5 [22.9, 25.6] 23.2 [21.9, 28.1] 26.9 
eGFR  (ml/min/1.73m2) 73.1 [65.4, 77.3] 68.1 [54.2, 87.8] 69.2 [51.3, 93.1] 66.3 
ACR (mcg/mg) 4.3 [2.7, 7.4] 30.5 [5.0, 51.5] 18.2 [11.0, 35.1] 4.8 
CRP (mg/L) 1.1 [0.9, 9.0] 0.1 [0.1, 0.3] 0.3 [0.2, 1.8] 1.6 
CVD 42.9% 28.6% 14.3% 100% 
PDR (ETDRS >53) 42.9% 42.9% 57.1% 100% 
Neuropathy (MNSI >=2) 42.9% 50.0% 57.1% 100% 
Nephropathy (eGFR≤45 mL/min/1.73m2) 0.0% 0.0% 14.3% 0.0% 
Random C-peptide (ng/mL) 0.26 [0.05, 0.38] 0.70 [0.24, 1.33] 0.34 [0.20, 0.60] 0.12 
DR3 57.1% 71.4% 42.9% 100% 
DR4 57.1% 71.4% 57.1% 100% 
DR3 and DR4 28.6% 42.9% 28.6% 100% 
DR3 or DR4 85.7% 100% 71.4% 100% 
GAD65+ 0.0% 42.9% 14.3% 0.0% 
IA2+ 28.6% 0.0% 14.3% 0.0% 
GAD65+ or IA2+ 28.6% 42.9% 14.3% 0.0% 
 
 
 
 
 
 



Supplemental Table 6. Information on monogenetic variants in Medalists identified as pathogenic using REVEL score cutoff >0.75 (n=80). rs ID: reference single 
nucleotide polymorphism (SNP) cluster ID; Polyphen2: Polymorphism Phenotyping version 2; CADD: Combined Annotation Dependent Depletion; REVEL: rare 
exome variant ensemble learner; SNV: single nucleotide variant; B: benign; P: possibly damaging; D: damaging; UNK: unknown; US: uncertain significance; PA: 
pathogenic; LPA: likely pathogenic. Periods indicate program unable to provide data. 
 
 
Subject Chromosome: 

Position 
(NCBI Build 37/ 

hg 19) 

Gene rs ID Function Consensus  
Transcript  

(hgvs format) 

Amino Acid 
Change 

Polyphen2_
HDIV 

Polyphen2_
HVAR 

CADD 
(phred-
scaled) 

REVEL 
score 

ClinVar 
Pathogenicity 

InterVar 
Pathogenicity 

(ACMG) 

Presence of 
diabetes in 3 
generations 

1 chr18:44702647 IER3IP1 . nonsynonymous_SNV NM_016097 p.M1T D D 24.3 0.811  UNK US No 
2 chr1:169439231 SLC19A2 rs199921604 nonsynonymous_SNV NM_006996 p.G334D D D 33 0.951 UNK US No 
3 chr3:170715871 SLC2A2 . frameshift_deletion NM_000340 p.V465fs . . . . . . No 
4 chr11:2182108 INS rs80356664 nonsynonymous_SNV NM_000207 p.G32S D D 33 0.959 PA LPA No 
5 chr4:6303194 WFS1 rs199946797 nonsynonymous_SNV NM_006005 p.R558C D D 30 0.816 US US No 
6 chr4:6303479 WFS1 rs201064551 nonsynonymous_SNV NM_006005 p.R653C D D 33 0.817 US US No 
7 chr11:17449970 ABCC8 . frameshift_deletion NM_001351295 p.S657fs . . . . . . No 
8 chr8:11407666 BLK rs137986278 splicing NM_001715 c.369-2A>G . . 24.3 . UNK US Yes 
9 chr4:6303728 WFS1 rs71532864 nonsynonymous_SNV NM_006005 p.G736S D D 32 0.968 UNK US No 
10 chr4:6303033 WFS1 rs28937892 nonsynonymous_SNV NM_006005 p.P504L D PD 23.5 0.831 PA US No 
11 chr11:17449969 ABCC8 rs117189973 nonsynonymous_SNV NM_001351295 p.P658L . . . . . . No 
12 chr4:6303194 WFS1 rs199946797 nonsynonymous_SNV NM_006005 p.R558C D D 30 0.816 US US No 
13 chr7:44187276 GCK rs143484733 nonsynonymous_SNV NM_000162 p.E279G PD PD 25.1 0.89 UNK US No 
14 chr4:6303515 WFS1 rs369656458 nonsynonymous_SNV NM_006005 p.T665P PD B 24.5 0.907 UNK US No 
15 chr7:127254587 PAX4 rs114202595 nonsynonymous_SNV NM_006193 p.R121W D D 33 0.837 PA LPA No 
16 chr7:127251152 PAX4 rs2233584 stopgain NM_006193 p.W333X . . 35 . UNK US No 
17 chr12:121426784 HNF1A . nonsynonymous_SNV NM_001306179 p.R159W D D 32 0.907 PA LPA Yes 
17 chr4:6302646 WFS1 rs142671083 nonsynonymous_SNV NM_006005 p.R375H D D 26.3 0.818 UNK US Yes 
18 chr4:6304016 WFS1 rs148089728 nonsynonymous_SNV NM_006005 p.R832G PD PD 29.1 0.774 UNK US No 
19 chr4:6303731 WFS1 rs147834269 nonsynonymous_SNV NM_006005 p.E737K PD B 25.5 0.84 US US No 
20 chr11:17449942 ABCC8 . frameshift_deletion NM_001287174 p.V645fs . . . . . . No 
21 chr11:17449969 ABCC8 rs117189973 nonsynonymous_SNV NM_001351295 p.P658L . . . . . . No 
22 chr12:121434488 HNF1A . stopgain NM_001306179 p.E418X . . 41 . UNK PA Yes 
23 chr4:6303731 WFS1 rs147834269 nonsynonymous_SNV NM_006005 p.E737K PD B 25.5 0.84 US US No 
24 chr4:6302601 WFS1 rs147157374 nonsynonymous_SNV NM_006005 p.C360Y D D 25 0.85 US US No 
25 chr10:71332433 NEUROG3 rs140128333 nonsynonymous_SNV NM_020999 p.E123Q D D 27.5 0.854 UNK US No 
26 chr17:36070587 HNF1B . nonsynonymous_SNV NM_001304286 p.S351I D D 26.9 0.752 UNK US No 
27 chr4:6303060 WFS1 . nonsynonymous_SNV NM_006005 p.Y513S D PD 22.5 0.741 US US No 
28 chr12:121434371 HNF1A . nonsynonymous_SNV NM_001306179 p.P379A D D 25 0.964 LPA LPA No 
29 chr11:17418527 ABCC8 rs28936370 nonsynonymous_SNV NM_001287174 p.R1353H D D 35 0.934 PA LPA No 
30 chr12:121437110 HNF1A rs202039659 nonsynonymous_SNV NM_001306179 p.H514R D D 22.5 0.85 US US No 
30 chr20:43053014 HNF4A rs145360792 nonsynonymous_SNV NM_178850 p.A417T B B 5.041 0.81 UNK US No 



30 chr4:6303194 WFS1 rs199946797 nonsynonymous_SNV NM_006005 p.R558C D D 30 0.816 US US No 
31 chr4:6303119 WFS1 rs146132083 nonsynonymous_SNV NM_006005 p.P533S D D 26.2 0.848 . . No 
32 chr9:135940123 CEL . nonsynonymous_SNV NM_001807 p.I108T D D 25.7 0.893 UNK US Yes 
33 chr3:170716853 SLC2A2 . splicing NM_000340 c.1170+1G>A . . 23.6 . UNK PA No 
34 chr6:117203537 RFX6 . nonsynonymous_SNV NM_173560 p.R171H D D 35 0.922 UNK US No 
35 chr4:6303647 WFS1 . nonsynonymous_SNV NM_006005 p.V709M D D 24.5 0.824 UNK US No 
36 chr12:121437178 HNF1A . nonsynonymous_SNV NM_001306179 p.T537A PD PD 21.9 0.753 UNK US No 
37 chr4:6303119 WFS1 rs146132083 nonsynonymous_SNV NM_006005 p.P533S D D 26.2 0.848 . . Not available 
38 chr4:6303836 WFS1 rs149540655 nonsynonymous_SNV NM_006005 p.R772C D D 32 0.757 UNK US No 
39 chr20:43034844 HNF4A rs369182343 nonsynonymous_SNV NM_001287183 p.V63M D D 27.8 0.891 UNK US Yes 
40 chr7:44184769 GCK . nonsynonymous_SNV NM_000162 p.V455E D D 26.1 0.926 UNK US No 
41 chr8:11412250 BLK . splicing NM_001715 c.473-2A>G . . 23.8 . UNK US No 
42 chr12:121434372 HNF1A rs371717826 nonsynonymous_SNV NM_001306179 p.P379H D D 27.2 0.969 UNK US Not available 
43 chr13:28498468 PDX1 . nonsynonymous_SNV NM_000209 p.L161P D D 29.1 0.981 UNK US No 
44 chr4:6303119 WFS1 rs146132083 nonsynonymous_SNV NM_006005 p.P533S D D 26.2 0.848 . . No 
45 chr8:11418856 BLK rs146505280 nonsynonymous_SNV NM_001715 p.R359C D D 34 0.823 . . No 
46 chr4:6302645 WFS1 rs200095753 nonsynonymous_SNV NM_006005 p.R375C D D 31 0.828 UNK US No 
47 chr12:121432157 HNF1A . nonsynonymous_SNV NM_001306179 p.H302Y D D 22.3 0.803 UNK US No 
48 chr20:43048414 HNF4A rs139779712 nonsynonymous_SNV NM_001287183 p.V239M D D 32 0.81 UNK US No 
49 chr20:43042355 HNF4A rs149611886 nonsynonymous_SNV NM_001287183 p.R111Q D D 34 0.869 UNK US No 
50 chr4:6303818 WFS1 . nonsynonymous_SNV NM_006005 p.H766Y D D 24.3 0.866 UNK US No 
50 chr4:6304050 WFS1 . nonsynonymous_SNV NM_006005 p.K843M D D 24.9 0.803 UNK US No 
51 chr12:121432064 HNF1A . nonsynonymous_SNV NM_001306179 p.R271W D D 34 0.93 PA LPA No 
52 chr12:121432115 HNF1A . nonsynonymous_SNV NM_001306179 p.G288W D D 28 0.872 UNK US No 
53 chr4:6303033 WFS1 rs28937892 nonsynonymous_SNV NM_006005 p.P504L D PD 23.5 0.831 PA US No 
54 chr11:17483146 ABCC8 . nonsynonymous_SNV NM_001287174 p.A269D PD PD 22.1 0.802 UNK US No 
55 chr11:2182161 INS . nonsynonymous_SNV NM_000207 p.L14R D D 23.5 0.884 UNK LPA Yes 
56 chr9:135940445 CEL . frameshift_deletion NM_001807 p.V123fs . . . . . . No 
57 chr8:11415531 BLK . nonsynonymous_SNV NM_001715 p.I338T PD D 24.9 0.882 UNK US No 
58 chr11:17483201 ABCC8 . nonsynonymous_SNV NM_001287174 p.G251R D D 33 0.755 UNK US No 
59 chr12:121437110 HNF1A rs202039659 nonsynonymous_SNV NM_001306179 p.H514R D D 22.5 0.85 US US No 
60 chr1:156100417 LMNA . nonsynonymous_SNV NM_170707 p.K122N D D 31 0.772 UNK US No 
61 chr9:3828309 GLIS3 . frameshift_deletion NM_001042413 p.C919fs . . . . . . No 
61 chr9:3828311 GLIS3 . frameshift_deletion NM_001042413 p.V916fs . . . . . . No 
62 chr1:156105747 LMNA . nonsynonymous_SNV NM_170707 p.R331Q D D 34 0.757 LPA US No 
63 chr17:36104632 HNF1B rs140562402 nonsynonymous_SNV NM_001304286 p.D82N PD PD 33 0.89 . . No 
64 chr12:121416816 HNF1A . nonsynonymous_SNV NM_001306179 p.T82M D PD 27 0.748 UNK US No 
65 chr18:19752066 GATA6 . nonsynonymous_SNV NM_005257 p.G321R D PD 27.5 0.769 UNK US No 
66 chr4:6304125 WFS1 . nonsynonymous_SNV NM_006005 p.R868P D D 29.8 0.919 UNK US No 
67 chr4:6303644 WFS1 rs200099217 nonsynonymous_SNV NM_006005 p.R708C D D 27.5 0.897 US US No 
67 chr9:135942224 CEL . splicing NM_001807 c.679-1G>A . . 24.7 . UNK PA No 
68 chr7:44192905 GCK rs373418736 nonsynonymous_SNV NM_000162 p.G68D D D 31 0.983 UNK US No 



69 chr12:121431496 HNF1A . stopgain NM_001306179 p.E234X . . 41 . UNK PA No 
70 chr11:17449969 ABCC8 rs117189973 nonsynonymous_SNV NM_001351295 p.P658L . . . . . . No 
71 chr11:2182107 INS . nonsynonymous_SNV NM_000207 p.G32V D D 29.2 0.985 UNK LPA No 
72 chr4:6302507 WFS1 rs188848517 nonsynonymous_SNV NM_006005 p.F329I D PD 25.2 0.805 UNK US No 
73 chr1:156105060 LMNA . nonsynonymous_SNV NM_170707 p.R298H D D 34 0.816 UNK US No 
73 chr11:17449969 ABCC8 rs117189973 nonsynonymous_SNV NM_001351295 p.P658L . . . . . . No 
74 chr8:11418856 BLK rs146505280 nonsynonymous_SNV NM_001715 p.R359C D D 34 0.823 . . No 
75 chr12:121434071 HNF1A . nonsynonymous_SNV NM_001306179 p.R321H D D 25.5 0.856 UNK US No 
76 chr11:17409346 KCNJ11 . nonsynonymous_SNV NM_000525 p.G98D D D 26 0.964 UNK US No 
77 chr4:6303542 WFS1 rs200672755 nonsynonymous_SNV NM_006005 p.G674R D D 24.4 0.944 PA US No 
77 chr4:6303731 WFS1 rs147834269 nonsynonymous_SNV NM_006005 p.E737K PD B 25.5 0.84 US US No 
78 chr17:36065056 HNF1B . nonsynonymous_SNV NM_001304286 p.I377F D D 28.8 0.844 US US No 
79 chr11:17409479 KCNJ11 rs375848765 nonsynonymous_SNV NM_000525 p.R54C D D 31 0.931 UNK US No 
80 chr11:17409346 KCNJ11 . nonsynonymous_SNV NM_000525 p.G98D D D 26 0.964 UNK US No 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplemental Table 7. Information on monogenic variants in Medalists who had either postmortem pancreas or underwent the clamp (n=21). rs ID: reference 
single nucleotide polymorphism (SNP) cluster ID; Polyphen2: Polymorphism Phenotyping version 2; CADD: Combined Annotation Dependent Depletion; REVEL: 
rare exome variant ensemble learner; SNV: single nucleotide variant; B: benign; PD: possibly damaging; D: damaging; UNK: unknown; US: uncertain significance; 
PA: pathogenic; LPA: likely pathogenic; LB: likely benign. Periods indicate program unable to provide data. 
 
 
Subject Chromosome: 

Position 
(NCBI Build 37/hg 19) 

Gene rs ID Function Consensus 
Transcript  

(hgvs format) 

Amino Acid 
Change 

Polyphen2_
HDIV 

Polyphen2_
HVAR 

CADD 
(phred-
scaled) 

REVEL score ClinVar 
Pathogenicity 

InterVar 
Pathogenicity 

(ACMG) 
1 chr20:43058267 HNF4A rs147638455 nonsynonymous_SNV NM_001287183 p.I438V B B 15.18 0.354 US US 
2 chr12:121431496 HNF1A . stopgain NM_001306179 p.R271W . . 41 . PA LPA 
3 chr12:121432064 HNF1A rs886039336 nonsynonymous_SNV NM_001306179 p.E234X D D 34 0.93 UNK PA 
4 chr12:121432124 HNF1A rs151256267 nonsynonymous_SNV NM_001306179 p.P291S B B 0.065 0.566 UNK US 
5 chr13:28498705 PDX1 rs753881947 nonsynonymous_SNV NM_000209 p.P240R PD B 14.8 0.164 UNK US 
6 chr9:135946038 CEL rs200565496 nonsynonymous_SNV NM_001807 p.K496Q B B 21.9 0.149 UNK LB 
7 chr11:2182108 INS rs80356664 nonsynonymous_SNV NM_000207 p.G32S D D 33 0.959  PA LPA 
8 chr11:2182161 INS . nonsynonymous_SNV NM_000207  p.L14R D D 23.5 0.884 UNK LPA 
9 chr8:11418856 BLK rs146505280 nonsynonymous_SNV NM_001715 p.R359C D D 34 0.823 . . 
10 chr3:57302457 APPL1 rs767359318 frameshift deletion NM_012096 p.I642fs. . . . . . . 
11 chr3:57301815 APPL1 rs142229340 nonsynonymous_SNV NM_012096  p.E630Q PD PD 24.3 0.209 UNK US 
12 chr3:170716061 SLC2A2 rs75144723 nonsynonymous_SNV NM_000340 p.R432H D D 29.5 0.69 US US 
13 chr3:170732328 SLC2A2 rs1800572 nonsynonymous_SNV NM_000340 p.V101I D D 32 0.464 B US 
14 chr3:170732471 SLC2A2 rs145210664 nonsynonymous_SNV NM_000340 p.R53Q B B 19.13 0.192 US . 
15 chr1:169439231 SLC19A2 rs199921604 nonsynonymous_SNV NM_006996 p.G334D D D 33 0.951 UNK US 
16 chr4:6304016 WFS1 rs148089728 nonsynonymous_SNV NM_006005 p.R832C PD PD 29.1 0.774 UNK US 
17 chr4:6302645 WFS1 rs200095753 nonsynonymous_SNV NM_006005 p.R375C D D 31 0.828 UNK US 
18 chr1:156108460 LMNA rs745997478 nonsynonymous_SNV NM_170707 p.R627H D PD 34 0.523 US US 
19 chr2:88874854 EIF2AK3 rs55861585 nonsynonymous_SNV NM_004836  p.P716L B B 12.14 0.093 UNK US 
20 chr12:121426784 HNF1A rs765432081 nonsynonymous_SNV NM_001306179 p.R159W D D 32 0.907 PA LPA 
20 chr4:6302646 WFS1 rs142671083 nonsynonymous_SNV NM_006005 p.R375H D D 26.3 0.818 UNK US 
21 chr9:135940123 CEL rs775303595 nonsynonymous_SNV NM_001807 p.I108T D D 25.7 0.893 UNK US 
21 chr2:88888320 EIF2AK3 . nonsynonymous_SNV NM_004836 p.A422V B B 16.77 0.063 UNK US 
 
 
 
 
 
 
 
 
 
 
 



Supplemental Table 8. Characteristics of HLA+/AAb- Medalists according to the presence or absence of monogenic variants (n=476)  
 

 (+) Monogenic (-) Monogenic p value 

 %; Median [Q1, Q3] %; Median [Q1, Q3]  

  n=41 n=435  

Gender (male) 18 (43.9%) 206 (47.4%) 0.67 
Age (years) 65 [59-70] 65 [60-72] 0.63 
Age at diagnosis (years) 8 [5-13] 10 [6-14] 0.29 
Duration (years) 52 [51-59] 53 [51-57] 0.69 
HbA1c (%) 7.1 [6.3-7.9] 7.1 [6.6-7.7] 0.47 
Hba1c (mmol/mol) 54.1 [45.4-62.8] 54.1 [48.6-60.7] 0.47 
Daily insulin dose per kilogram (U/kg) 0.44 [0.34-0.56] 0.43 [0.34-0.54] 0.46 
Total cholesterol (mg/dL) 156 [139-184] 156 [137-178] 0.83 
LDL-C (mg/dL) 79 [69-91] 77 [62-93] 0.4 
HDL-C (mg/dL) 60 [51-72] 63 [49-78] 0.48 
Triglycerides (mg/dL) 68 [55-86] 64 [49-90] 0.54 
Body mass index (kg/m2) 25.2 [21.8- 28.3] 26.0 [23.3-28.7] 0.39 
eGFR  (mL/min/1.73 m2) 66.4 [51.7-88.3] 69.4 [54.7-83.5] 0.65 
ACR (mcg/mg) 11.3 [5.9-20] 12.0 [6.8-31] 0.43 
CRP (mg/L) 0.72 [0.19-1.2] 0.7 [0.2-1.6] 0.71 
CVD 19 (47.5%) 176 (41.8%) 0.49 
PDR (ETDRS >53) 16 (41.0%) 184 (46.0%) 0.55 
Neuropathy (MNSI ≥2) 16 (43.2%) 284 (69.1%) 0.001 
Nephropathy (eGFR≤45 mL/min/1.73m2) 5 (12.2%) 59 (13.6%) 0.8 
Random C-peptide (ng/mL) 0.05 [0.05-0.12] 0.05 [0.05-0.13] 0.38 
Detectable C-peptide (>0.05 ng/mL) 15 (36.6%) 138 (31.7%) 0.52 
DR3 26 (63.4%) 261 (60.0%) 0.67 
DR4 31 (75.6%) 327 (75.2%) 0.95 
DR3 and DR4 16 (39.0%) 153 (35.2%) 0.62 
DR3 or DR4 41 (100%) 435 (100%)  
 
 



Supplemental Table 9. Characteristics of HLA-/AAb- Medalists according to the presence or absence of monogenic variants (n=39)  
 

 (+) Monogenic (-) Monogenic p value 

 %; Median [Q1, Q3] %; Median [Q1, Q3]  

  n=4 n=35  

Gender (male) 1 (25%) 12 (34.3%) 0.71 
Age (years) 67 [61.5-69.5] 65 [60-71] 0.93 
Age at diagnosis (years) 14.5 [10-18] 11 [7-15] 0.26 
Duration (years) 51.5 [50.5-52.5] 53 [51-56] 0.12 
HbA1c (%) 7.3 [6.3-7.8] 7.2 [6.5-7.7] 0.98 
Hba1c (mmol/mol) 56.3 [45.4-61.7] 55.2 [47.5-60.7] 0.55 
Daily insulin dose per kilogram (U/kg) 0.54 [0.33-0.67] 0.46 [0.32-0.62] 0.55 
Total cholesterol (mg/dL) 135.5 [117-178.5] 148 [127-185] 0.71 
LDL-C (mg/dL) 69.5 [60-90] 76 [60-96] 0.58 
HDL-C (mg/dL) 50.5 [43.5-78.5] 58 [43-75} 0.93 
Triglycerides (mg/dL) 42.5 [39-78.5] 60 [44-88] 0.38 
Body mass index (kg/m2) 28.1 [26.9-28.6] 25.5 [23.3-28.4] 0.32 
eGFR  (mL/min/1.73 m2) 59.6 [50-77.9] 69.7 [54.9-87.5] 0.51 
ACR (mcg/mg) 24.3 [5-35.5] 17.8 [9-29] 0.94 
CRP (mg/L) 0.5 [0.15-0.94] 0.7 [0.13-1.9] 0.47 
CVD 2 (50%) 17 (48.6%) 0.96 
PDR (ETDRS >53) 4 (100%) 19 (59.4%) 0.11 
Neuropathy (MNSI ≥2) 4 (100%) 22 (62.9%) 0.14 
Nephropathy (eGFR≤45 mL/min/1.73m2) 1 (25%) 3 (8.8%) 0.32 
Random C-peptide (ng/mL) 0.80 [0.39-1.49] 0.05 [0.05-0.16] 0.0006 
Detectable C-peptide (>0.05 ng/mL) 4 (100%) 11 (31.4%) 0.008 
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