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Figure S1. Summary meta-analysis results for 25 European ancestry lBC array association studies.  A. 

Manhattan plot highlighting known and novel T2D associated loci. B. QQ plot of observed vs. the 

expected distribution of P-values. Each association study was subjected to genomic-control before 

meta-analysis.  SNPs with MAF < 0.005 were filtered and SNPs with r2>0.1 were pruned for the plot. 

Lambda after meta-analysis = 1.357, which scales to 1000cases/1000controls of 1.07. 
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Figure S2. Regional plots of T2D association signals at missense SNPs observed in meta-analysis of 

African-American IBC studies that are not observed in European ancestry IBC meta-analysis. A. 

rs34150427 (V648I/ V521I) in KCNQ1 ; B. rs1801208 (R456H) in WFS1 and; C. rs16889462 (R324) in 

SLC30A8 (adjacent to known SNP rs13266634).  



 

Chr Gene 
Symbol 

N 
SNPs 
(v1) 

more 
SNPs 
(v2) 

more 
SNPs 
(v3) 

index SNP on IBC array for previously 
associated signal used for genetic risk score 

1 HSD11B1 12    
1 IL6R 42 1   
1 LMNA 7    
1 PKLR(1q) 5    
1 PTGER3 50    
1 USF1 27 1   
1 NOTCH2 1 11  rs10923931 
1 ADAM30  7   
2 GCKR 13 1 6 rs780094 
2 IRS1 31 2  rs2943634 (r2=0.815 to rs7578326) 
2 LPIN1 44 1   
2 NEUROD1 9    
2 THADA  27  rs7578597 
2 RBMS1 1   rs6718526 (r2=0.832 to rs7593730) 
2 ITGB6 14    
3 ADIPOQ 21  1  
3 PPARG 100 2 3 rs1801282 
3 SLC2A2 13    
3 ADAMTS9 1 5  rs4607103 
3 IGF2BP2 2   rs1470579 
4 CPE 65  12  
4 WFS1 36  1 rs1801214 
6 CDKAL1 349 1 2 rs9368222 
6 ENPP1 31 1   
6 TNF 17    
6 VEGFA 14 2   
7 CDK5 12    
7 CDK6 56 2   
7 GCK 28 1   
7 JAZF1  2  rs864745 
7 DGKB/TME

M195 
2    

8 SLC30A8 16   rs13266634 
9 CDKN2A/B 128   rs10811661 
9 CDKN2B 11 5   

10 HHEX 7   rs5015480 
10 IDE 16    
10 KIF11 10    
10 TCF7L2 107 2  rs7903146 
10 CDC123/ 

CAMK1D 
 2   

11 ABCC8 44  1  



11 EXT2 27 2   
11 H19 6 1   
11 IGF2 5    
11 INS 11    
11 KCNJ11 11   rs5219 
11 LOC387761 179 6   
11 TUB 66    
11 11p12 

intergenic 
1   rs7107246 (r2=0.917 to rs9300039) 

11 KCNQ1 235 1 7 rs231362, rs163184 
11 CENTD2 1   rs613937 (r2=0.86 to rs1552224) 
11 MTNR1B 8  9 rs10830963 
12 CDK4 25    
12 TCF1 

(HNF1A) 
13 1 13 rs12427353 (r2=0.882 to rs7957197) 

12 TSPAN8  17  rs7961581 
12 LGR5  22   
13 PDX1 10    
15 ZFAND6 1   rs2903265 (r2=0.71 to rs11634397) 
16 FTO 298 3  rs11642841 
16 HSD11B2 4 1   
17 CDK5R1 12    
17 HNF1B 55   rs4430796 
20 CDK5RAP1 18    
20 HNF4A 67  22  
20 PCK1 16 1   
22 PPARA 104  1  
X DUSP9 9    

 
Table S1. List of Type 2 Diabetes candidate genes and 26 previously associated T2D variants on IBC 
Array.       

 
 



Study N Cases/ 
Controls 
(EA) 

N Cases/ 
Controls 
(AA) 

N Cases/ 
Controls 
(HN) 

N Cases/ 
Controls 
(AN) 

Age (mean, 
sd) 

Gender 
(% 
male)  

BMI  
(mean, sd) 

Recruitment 
design 

Year of 
collection 

Age Reference 
(PMID) 

ARIC† 1278/260
0 

762/2256 --- --- 62.3 (6.0) 46.0 28.2 (5.3) Community-
based 

1985-2006 45-64 20400780 

ASCOT 323/853 --- --- --- 63.1(8.1) 81.8 29.1(6.7) Clinical Trial 1998-2000 40-79 11403364 

BWHHS 342/3101 --- --- --- 68.9(5.5) 0.0 27.6 (4.9) Population-
based  

1999-2001 60-79 16045529 

CARDIA† 22/1366 84/1143 --- --- 40.6 (3.5) 46.9 27.0 (1.8) Community-
based  

1985-2003 18-30 20400780 

CCCS 495/1091 --- --- --- 64.0 (9.0) 70.7 30.6 (5.0) Clinical Trial 2002-2003 45-92 16531616 

CFS† 14/223 89/369 --- --- 49.5 (14.3) 44.9 33.5 (9.0) Community-
based 

1990-2008 20-90 20400780 

CHS† 576/3375 180/569 --- --- 72.77 (5.59) 44.0 26.38 (4.50) Community-
based 

1988-2005 >65 20400780 

CLEAR 317/1282 --- --- --- 67.8, 9.6 85.4 28.0, 5.5 Case-control 2005 37-89 16474172 

EPIC-NL 1033/188
8 

--- --- --- 52.50 (11.00) 23.0 27.01 (4.59) Nested 
case/control  

1993-1997  20-70  19483199 

FHS† 427/6272 --- --- --- 49.57 (13.06) 45.2 27.52 (5.51) Community-
based 

1948-present 20- 
>80 

20400780 

INVEST 306/654 119/115 255/347 --- 68.75 (9.45); 
65.93 (10.32); 
67.02 (10.13) 

54.8;   
37.1;    
38.0 

29.1 2(5.37); 
30.98 (5.96); 
28.92 (5.09) 

Clinical trial 1997-2003 >50 14657064 

JHS† --- 305/1689 --- --- 50.4 (11.6) 39.4 32.2 (7.7) Community-
based 

1999-2005 35-84 20400780 

Look AHEAD 
cases; ARIC 
controls 

2793/      
4124 

--- --- --- 59.6 (6.8);        
61.9 (6.1) 

49.6;             
46.0 

36.0 (5.9)      
27.7 (5.2) 

Clinical Trial 2001-2004 45-76;   
45-64 

17060218;     
17363746 

KORA 379/1224 --- --- --- 52.6 (10.2) 56.9 27.6 (4.2) Nested Case 
control 

1984-2005 24-84 16032513 
&      
16032514 

LURIC 868/1875 --- --- --- 62.8 (10.6) 69.2 27.4 (4.1) Population 
based 

1997 to 2002  >18 19164808 

MEDAL 465/4063 --- --- --- 62.97 (14.00) 28.6 30.48 (6.30) Clinical Trial 2002-2006 49-92 17113426 
MERLIN 799/1131 --- --- --- 63.57 (10.75) 66.3 29.00 (4.93) Clinical Trial 2004-2006 >18 2029892 

MESA† 239/2047 381/1227 297/874 109/529 67.13 (10.09) 47.8 27.86 (5.23) Community-
based 

1999-2009 45-84 20400780 



PennCAC 838/1274 --- --- --- 55.61 (10.18) 65.3 32.60 (6.43) Case-control 1998-2008 18-75 15289378 

PennCATH 237/1092 --- --- --- 60.01 (11.58) 67.2 29.14 (5.71) Case-control 1998-2003 28-98 17258089 

PHFS/CH 
Study 

519/1617 --- --- --- 56.64 (13.06) 68.8 29.28 (8.55) Case-control 2002-2009 & 
2003-2008 

43-92 20124441 

PROCARDIS 615/5835 --- --- --- 61.0 (8.8) 59.1 27.7 (4.6) Case Control 1998-2005 20-86 1808406 

PROMIS --- --- --- 636/ 
3022 

53.3 (10.7) 82.5 25.2 (4.1) Case-Control 2006-present 30-80  19404752 

SMART 102/386 --- --- --- 58.0 (12.0) 59.2 27.1 (4.0) Patient 
recruitment  

1996 18-80  10608355 

UCP 479/643 --- --- --- 64.17 (9.85) 73.5 27.6 (4.7) Nested Case-
Control  

2000-2008  21-80  20712525 

WHI 271/5259 66/327 40/189 22/153 67.9 (6.6)  0.0  28.4 (6.3) Clinical trial 
and 
population-
based 
observational 
study 

1993-1998 50-79 9492970 

WH-II 336/4214 --- --- --- 60.9 (66.0) 73.6 26.7 (4.3) Occupational 1985-1989 35-55  1674771 

TOTAL 14,073/ 
57,489 

1,986/ 
7,695 

592/ 
1,410 

767/ 
3,704 

       

 

Table S2.  Characteristics of T2D case/control studies included in IBC Array meta-analyses. *Number of individuals >25years old with T2D and genotype 

information available for this study. EA denotes Europeans, AA denotes African Americans, HI denotes Hispanics and AN denotes Asians. Abbreviations: 

Atherosclerosis Risk In Communities (ARIC); British Heart Foundation Family Heart Study; British Women's Heart and Health Study (BWHHS); Coronary Artery 

Risk Development in Young Adults (CARDIA); Cleveland Clinic CHARISMA Study (CCCS); Cleveland Family Study (CFS); Cardiovascular Health Study (CHS); Carotid 

Lesion Epidemiology And Risk (CLEAR); European Prospective Investigation into Cancer and Nutrition in the Netherlands (EPIC-NL);  Framingham Heart Study 

(FHS); INternational VErapamil SR Trandolapril Study (INVEST); Jackson Heart Study (JHS); Action for Health in Diabetes (Look AHEAD)  Cooperative Health 

Research in the Region of Augsburg Study (KORA);   Ludwigshafen Risk and Cardiovascular Health Study (LURIC); Multinational Etoricoxib and Diclofenac 

Arthritis Long-term (MEDAL) program; Metabolic Efficiency With Ranolazine for Less Ischemia in Non−ST-Elevation Acute Coronary Syndromes (MERLIN)-TIMI 

36; Multi-Ethnic Study of Atherosclerosis (MESA); University of Pennsylvania Coronary Artery Calcification Study (PennCAC); University of Pennsylvania 

Catheterization study program (PennCATH); University of Pennsylvania Heart Failure Study (PHFS) and Cincinnati Heart Study (CH Study); Precocious Coronary 

Artery Disease (PROCARDIS); Pakistan Risk of Myocardial Infarction Study (PROMIS); Second Manifestations of ARTerial disease SMART) ; Utrecht 

Cardiovascular Pharmacogenetics (UCP); Women's Health Initiative (WHI); Whitehall II study (WH-II); †Members of the NHLBI Candidate gene Association 

Resource (CARe).           



      European Ancestry IBC    
DIAGRAM GWAS meta-

analysis 

      (14,073 cases, 57,489 controls)   (8,130 cases, 38,987 controls) 

Chr 
NCBI 36 
position 

Candidate 
gene 

SNP 
Effect 
Allele 

Effect 
Allele 
Freq 
IBC 

Odds 
Ratio 

95% CI P  
I
2 

(%) 
 

Odds 
Ratio 

95% CI P  

1 198298703 NR5A2 rs3006246 A 0.261 0.93 0.89 - 0.96 5.26E-05 0  1.01 0.96 - 1.07 6.40E-01 

1 240116272 EXO1 rs4408133 C 0.361 1.08 1.04 - 1.11 7.40E-06 0  1.02 0.96 - 1.08 6.10E-01 

2 21087477 APOB rs533617 C 0.039 1.17 1.08 - 1.26 6.18E-05 20.9  1.03 0.81 - 1.31 8.17E-01 
3 127308749 ALDH1L1 rs1127717 C 0.209 1.08 1.04 - 1.12 8.08E-05 0  0.99 0.94 - 1.04 6.48E-01 

3 172217793 SLC2A2 rs11924032 A 0.261 0.93 0.89 - 0.96 1.87E-05 0  0.95 0.91 - 1.00 3.31E-02 

4 157954125 PDGFC rs6822892 G 0.341 0.94 0.91 - 0.97 9.03E-05 24.6  0.95 0.90 - 0.99 2.56E-02 

5 174809033 DRD1 rs6882300 T 0.017 1.27 1.13 - 1.43 6.63E-05 0  1.10 0.93 - 1.25 2.39E-01 

6 32734250 HLA-DQB1 rs9273363 A 0.27 1.1 1.06 - 1.14 7.99E-08 16.8  1.06 1.01 - 1.10 1.64E-02 
7 30678486 CRHR2 rs2284216 T 0.092 0.87 0.83 - 0.93 5.91E-06 0  0.98 0.91 - 1.06 6.28E-01 

8 145607956 SLC39A4 rs4925820 G 0.456 1.06 1.03 - 1.10 8.88E-05 0  NA NA NA 

10 75339196 C10orf55 rs2227551 G 0.262 0.93 0.90 - 0.97 8.13E-05 0  0.97 0.92 - 1.01 1.30E-01 

11 2150416 TH rs10770141 A 0.387 1.07 1.04 - 1.11 6.44E-06 0  1.05 1.00 - 1.10 7.08E-02 

11 13364347 ARNTL rs2290035 T 0.462 0.93 0.91 - 0.96 1.46E-05 14.9  1.03 0.99 - 1.07 1.66E-01 

11 41535933 NA rs7946270 T 0.459 0.93 0.90 - 0.96 4.98E-05 20.9  1.03 0.98 - 1.07 2.10E-01 
11 49127350 FOLH1 rs16906158 C 0.09 1.13 1.07 - 1.19 8.75E-06 31.8  1.07 1.00 - 1.14 5.17E-02 

12 12766184 CDKN1B rs7330 C 0.396 1.07 1.04 - 1.11 8.40E-06 0  NA NA NA 

17 17662182 SREBF1 rs4925115 A 0.375 1.09 1.05 - 1.20 2.04E-07 0  1.04 0.99 - 1.08 1.01E-01 

18 58996864 BCL2 rs12454712 C 0.374 0.93 0.90 - 0.96 2.29E-06 20.6  NA NA NA 

19 19471596 GATAD2A rs3794991 T 0.083 1.14 1.08 - 1.20 8.95E-07 25  1.11 1.04 - 1.17 1.55E-03 
19 50864118 GIPR rs11671664 A 0.107 1.12 1.07 - 1.18 2.86E-06 0  1.06 0.98 - 1.14 1.71E-01 

20 6707115 BMP2 rs235768 A 0.38 0.93 0.91 - 0.97 3.45E-05 0  0.99 0.94 - 1.03 4.81E-01 

20 25141849 ENTPD6 rs6115089 A 0.052 1.15 1.07 - 1.23 9.04E-05 33.1  0.97 0.86 - 1.09 6.09E-01 

20 42451674 HNF4A rs4812831 A 0.104 1.11 1.06 - 1.16 2.12E-05 0  1.08 1.01 - 1.17 3.36E-02 

20 51053708 TSHZ2 rs2252098 T 0.461 0.94 0.91 - 0.97 3.86E-05 0  1.01 0.97 - 1.05 6.28E-01 
21 42548763 ABCG1 rs225378 A 0.459 0.93 0.91 - 0.96 8.78E-06 27  0.97 0.92 - 1.02 2.50E-01 

 

Table S3. European Ancestry Index SNPs for top association signals in IBC and replication results in DIAGRAM Meta-analysis of T2D GWAS.



rs9273363 (HLA-DQB1)      
Studies Allele A freq OR (95% CI) P-

value 
Directi

on 
Pheterogen

eity 

LADA excluded (DCDG, DGI, FUSION, WTCCC) 0.2768 1.02 (0.96 - 
1.09) 

0.49 +++- 0.3097 

LADA not excluded (deCODE, EUROSPAN, ERGO, KORA) 0.2662 1.09 (1.02 - 
1.16) 

0.0074 ++++ 0.8537 

ALL DIAGRAM studies 0.2714 1.06 (1.01 - 
1.11) 

0.016 +++-
++++ 

0.5083 

      

rs10770141 (TH/INS region)      
Studies Allele A freq OR (95% CI) P-

value 
Directi

on 
Pheterogen

eity 

LADA excluded (DCDG, DGI, FUSION, WTCCC) 0.3417 1.16 (1.05 - 
1.28) 

0.0036
31 

+?+? 0.1219 

LADA not excluded (deCODE, EUROSPAN, ERGO, KORA) 0.3936 1.01 (0.95 - 
1.07) 

0.7241 +-?+ 0.6424 

ALL DIAGRAM studies 0.3797 1.05 (1.00 - 
1.10) 

0.0708
2 

+?+?+-
?+ 

0.0719
6 

      

 

Table S4. Meta analysis of most significant HLA-DQB1 and TH/INS region SNPs in DIAGRAM subsamples including and excluding LADA. 

 

 

 

 



Gene Allele Chr Position Effect 
Allele 

Freq 
IBC 

OR (95% CI) P 

HLA-DQA1 HLA_DQA1*03 6 32716285 G 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 HLA_DQA1*0301 6 32716285 G 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 CHR6_POS32717108 6 32717109 T 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 CHR6_POS32717120 6 32717121 G 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 CHR6_POS32717128 6 32717129 G 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 DQA1_AA49_E2_32717128 6 32717129 S 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 DQA1_AA70_E2_32717191_Q 6 32717192 G 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 CHR6_POS32717277_G 6 32717278 G 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 DQA1_AA99_E2_32717278_V 6 32717279 G 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 CHR6_POS32718379 6 32718380 A 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DQA1 DQA1_AA210_E4_32718380 6 32718381 T 0.18 1.14 (1.08 - 1.20) 2.80E-07 

HLA-DRB1 HLA_DRB1*04 6 32660043 G 0.168 1.14 (1.08 - 1.20) 3.57E-07 

HLA-DRB1 CHR6_POS32665482 6 32665483 A 0.168 1.14 (1.08 - 1.20) 3.93E-07 

HLA-DRB1 DRB1_AA63_E2_32660049 6 32660050 H 0.168 1.14 (1.08 - 1.20) 4.01E-07 

HLA-DRB1 CHR6_POS32660050 6 32660051 G 0.168 1.14 (1.08 - 1.20) 4.01E-07 

HLA-DRB1 DRB1_AA7_E1_32665481 6 32665482 F 0.168 1.14 (1.08 - 1.20) 4.09E-07 

HLA-DRB1 DRB1_AA43_E2_32660109_H 6 32660110 G 0.168 1.14 (1.08 - 1.20) 4.31E-07 

HLA-DRB1 CHR6_POS32660110_G 6 32660111 G 0.168 1.14 (1.08 - 1.20) 4.31E-07 

HLA-DRB1 CHR6_POS32660111 6 32660112 T 0.168 1.14 (1.08 - 1.20) 4.31E-07 

HLA-DRB1 CHR6_POS32657591_A 6 32657592 G 0.168 1.14 (1.08 - 1.20) 4.77E-07 

HLA-DRB1 DRB1_AA126_E3_32657590_Y 6 32657591 G 0.168 1.14 (1.08 - 1.20) 4.83E-07 

HLA-DRB1 DRB1_AA210_E3_32657338 6 32657339 L 0.168 1.14 (1.08 - 1.20) 5.06E-07 

HLA-DRB1 CHR6_POS32657339 6 32657340 G 0.168 1.14 (1.08 - 1.20) 5.06E-07 

HLA-DRB1 HLA_DRB1*0401 6 32660043 G 0.102 1.17 (1.10 - 1.24) 5.70E-07 

HLA-DRB1 DRB1_AA126_E3_32657590_YE 6 32657591 G 0.281 1.11 (1.07 - 1.16) 9.71E-07 

HLA-DRB1 DRB1_AA126_E3_32657590_HQ 6 32657591 A 0.281 1.11 (1.07 - 1.16) 9.71E-07 

HLA-DRB1 CHR6_POS32657591_G 6 32657592 A 0.281 1.11 (1.07 - 1.16) 9.71E-07 

HLA-DRB1 CHR6_POS32656559 6 32656560 G 0.281 1.11 (1.07 - 1.16) 1.02E-06 

HLA-DRB1 DRB1_AA41_E2_32660115_VD 6 32660116 G 0.189 1.13 (1.07 -1.18) 1.62E-06 

HLA-DRB1 DRB1_AA101_E2_32659935_K 6 32659936 G 0.239 1.12 (1.07 - 1.17) 1.65E-06 

HLA-DRB1 DRB1_AA43_E2_32660109_HF 6 32660110 G 0.302 1.11 (1.06 - 1.16) 1.66E-06 

HLA-DRB1 CHR6_POS32660115_AT 6 32660116 G 0.302 1.11 (1.06 - 1.16) 1.66E-06 

HLA-DRB1 CHR6_POS32660115_CG 6 32660116 A 0.302 1.11 (1.06 - 1.16) 1.66E-06 

HLA-DRB1 DRB1_AA41_E2_32660115_VLD 6 32660116 G 0.302 1.11 (1.06 - 1.16) 1.66E-06 

HLA-DRB1 DRB1_AA41_E2_32660115_GSP 6 32660116 A 0.302 1.11 (1.06 - 1.15) 1.66E-06 

C6orf10 rs2395153 6 32453574 G 0.391 1.10 (1.06 - 1.15) 1.69E-06 

BTNL2 rs4424066 6 32462407 G 0.419 1.10 (1.06 - 1.14) 3.09E-06 

BTNL2 rs2076529 6 32471934 C 0.419 1.10 (1.06 - 1.14) 3.19E-06 

HLA-DRB5 rs5020946 6 32558068 G 0.418 1.10 (1.06 - 1.14) 3.22E-06 

BTNL2 rs2076530 6 32471795 C 0.428 1.10 (1.05 - 1.14) 3.28E-06 

BTNL2 rs3817973 6 32469090 T 0.419 1.10 (1.06 - 1.14) 3.32E-06 

HLA-DRB1 DRB1_AA41_E2_32660115_V 6 32660116 G 0.177 1.12 (1.07 - 1.18) 5.00E-06 

HLA-DRB1 CHR6_POS32660115_A 6 32660116 G 0.29 1.10 (1.06 - 1.15) 5.28E-06 

HLA-DRB1 DRB1_AA41_E2_32660115_VL 6 32660116 G 0.29 1.10 (1.06 - 1.15) 5.28E-06 



Gene Allele Chr Position Effect 
Allele 

Freq 
IBC 

OR (95% CI) P 

HLA-DRB1 CHR6_POS32657518 6 32657519 T 0.177 1.12 (1.07 -1.18) 5.46E-06 

HLA-DRB1 DRB1_AA150_E3_32657518 6 32657519 N 0.177 1.12 (1.07 -1.18) 5.46E-06 

HLA-DRB1 rs2516049 6 32678379 C 0.304 1.10 (1.05 - 1.15) 8.98E-06 

HLA-DRB1 DRB1_AA134_E3_32657566 6 32657567 A 0.305 1.10 (1.05 - 1.15) 1.02E-05 

 

Table S5. Imputation of HLA-alleles in 10,636 cases and 38,063 controls from European ancestry IBC 

studies and association with T2D. 



      Original Results   Conditional Results  

      (14,073 cases, 57,489 controls)  (10,636 cases & 38,063 controls)  

Gene SNP Ch
r 

Position Effect 
Allele 

Effect 
Allele 
Freq 
IBC 

OR (95% CI) P  OR (95% CI) P r
2
 with lead 

SNP 

SLC39A4 rs4925820 8 145,607,956 G 0.456 1.06 (103 - 1.10) 8.88E-05     

 rs4977219 8 145,487,506 C 0.509 1.00 (0.97 - 1.03) 7.58E-01  1.08 (1.04 - 1.11) 2.53E-05 0.001 

NA/LRRC4C rs7946270 11 41,535,933 T 0.459 0.93 (0.90 - 0.96) 4.98E-05     

 rs7944293 11 41,547,494 C 0.001 1.68 (1.01 - 2.82) 4.78E-02  1.94 (1.81 - 1.98) 3.06E-06  

ENTPD6 rs6115089 20 25,141,849 A 0.052 1.15 (1.07 - 1.23) 9.04E-05     
 rs2073077 20 25,143,913 C 0.151 0.95 (0.91 - 0.99) 2.07E-02  0.90 (0.84 - 0.96) 3.75E-04 0.002 

PDGFC rs6822892 4 157,954,125  0.341 0.94 (0.91 - 0.97) 9.03E-05     

 rs7682653 4 157,914,308 A 0.001 4.32 (1.26 - 14.78) 1.72E-01  16.24 (3.62 - 72.94) 2.76E-04  

GIPR rs11671664 19 50,864,118 A 0.107 1.12 (1.07 - 1.18) 2.86E-06     

 rs8109951 19 50,981,343 T 0.365 1.03 (1.00 - 1.07) 4.70E-02  1.07 (1.03 - 1.11) 5.09E-04 0.028 
HNF1A/P2RX7 rs1800574 12 119,901,247 T 0.029 1.28 (1.17 - 1.40) 1.43E-07     

 rs208297 12 120,086,410 T 0.001 5.63 (1.62 - 19.59) 6.62E-03  27.11 (4.71 - 156.05) 2.20E-04 NA 

CENTD2 rs613937 11 72,152,487 G 0.172 0.92 (0.88 - 0.95) 2.23E-05     

 rs615703 11 72,152,880 A 0.001 1.77 (1.03 - 3.02) 3.78E-02  3.44 (1.63 - 7.28) 1.21E-03 0.051 

 

Table S6. Loci with P<1.0E-04 in IBC meta-analysis and significant locus-specific evidence of independent T2D association signals. 



 

    Caucasian IBC African American IBC Hispanic IBC Asian IBC Multi-ethnic IBC 

    
(14,073 cases, 57,489 

controls) 
(1,986 cases & 7,695 

controls) 
(592 cases & 1,410 

controls) 
(767 cases & 3,704 

controls) 
(17,418 cases & 70,298 

controls) 

Chr 
Candidate 

gene 
Lead SNP 
on array 

Eff
ect 
All
ele 

OR 
(95% CI) 

P 
OR 

(95% CI) 
P 

OR 
(95% CI) 

P 
OR 

(95% CI) 
P 

OR 
(95% CI) 

P I
2 

10 TCF7L2 rs7903146 T 
1.44  

(1.40 - 1.49) 
1.21E-

109 
1.37  

(1.27 - 1.49) 
5.06E-15 

1.16  
(0.98-1.36) 

7.81E-02 
1.31  

(1.16 - 1.48) 
1.10E-05 

1.41  
(1.37 - 1.45) 

5.28E-
125 

41.3 

6 CDKAL1 rs9368222 A 
1.18  

(1.14 - 1.22) 
5.37E-21 

1.03  
(0.94 - 1.13) 

5.43E-01 
1.14  

(0.96-1.35) 
1.34E-01 

1.18  
(1.00 - 1.39) 

4.38E-02 
1.14  

(1.11 - 1.18) 
2.49E-17 24.9 

9 CDKN2A/B rs10811661 C 
0.84  

(0.81 - 0.88) 
4.83E-16 

0.92  
(0.80 - 1.09) 

3.10E-01 
0.87  

(0.70-1.07) 
1.89E-01 

0.85  
(0.73 - 1.00) 

5.25E-02 
0.86  

(0.82 - 0.89) 
2.80E-15 16 

3 IGF2BP2 rs1470579 C 
1.14  

(1.10 - 1.18) 
9.19E-16 

1.06  
(0.98 - 1.16) 

1.64E-01 
1.06  

(0.91-1.24) 
4.62E-01 

1.10  
(0.98 - 1.23) 

9.77E-02 
1.12  

(1.09 - 1.15) 
4.55E-15 14.1 

7 JAZF1 rs864745 C 
0.90  

(0.88 - 0.93) 
2.22E-09 

0.88  
(0.81 - 0.97) 

3.05E-03 
0.97  

(0.83-1.12) 
6.54E-01 

0.83  
(0.66 - 1.04) 

1.05E-01 
0.90  

(0.88 - 0.93) 
1.42E-11 21.5 

10 HHEX/IDE rs5015480 T 
0.89  

(0.86 - 0.91) 
2.68E-14 

0.97  
(0.90 - 1.04) 

3.54E-01 
0.98  

(0.85-1.13) 
7.83E-01 

1.00  
(0.89 - 1.12) 

9.69E-01 
0.91  

(0.89 - 0.94) 
4.47E-11 28.3 

8 SLC30A8 rs13266634 T 
0.90  

(0.87 - 0.93) 
2.49E-09 

0.96  
(0.84 - 1.10) 

5.32E-01 
0.87  

(0.73-1.03) 
1.05E-01 

0.86  
(0.75 - 0.98) 

2.42E-02 
0.90  

(0.88 - 0.93) 
2.71E-10 19.5 

11 KCNJ11 rs5215 C 
1.09  

(1.06 - 1.13) 
1.65E-08 

1.10  
(0.97 - 1.25) 

1.25E-01 
1.10  

(0.94-1.28) 
2.39E-01 

1.16  
(1.03 - 1.31) 

1.21E-02 
1.09  

(1.06 - 1.13) 
1.03E-09 0.4 

18 BCL2 rs12454712 C 
0.93  

(0.90 - 0.96) 
2.29E-06 

0.96  
(0.88 - 1.05) 

3.39E-01 
0.91  

(0.78-1.06) 
2.32E-01 

0.88  
(0.79 - 0.99) 

3.23E-02 
0.92  

(0.90 - 0.95) 
2.14E-08 0 

12 HNF1A rs1800574 T 
1.28  

(1.17 - 1.40) 
1.43E-07 

1.15  
(0.72 - 1.86) 

5.57E-01 
1.58  

(0.84-2.98) 
1.57E-01 

1.16  
(0.91 - 1.48) 

2.34E-01 
1.27  

(1.16 - 1.38) 
3.57E-08 0 

17 HNF1B rs4430796 G 
1.08  

(1.05 - 1.12) 
2.48E-07 

1.02  
(0.94 - 1.15) 

6.06E-01 
1.04  

(0.90-1.21) 
5.66E-01 

1.11  
(0.99 - 1.25) 

6.84E-02 
1.07  

(1.04 - 1.10) 
9.71E-07 14.2 

17 SREBF1 rs4925115 A 
1.09  

(1.05 - 1.20) 
2.04E-07 

1.05  
(0.97 - 1.14) 

2.17E-01 
0.97  

(0.84-1.12) 
6.95E-01 

1.06  
(0.94 - 1.20) 

3.00E-01 
1.07  

(1.04 - 1.10) 
1.08E-06 0 

2 GCKR rs780094 T 
0.92  

(0.89 - 0.95) 
2.12E-07 

0.98  
(0.89 - 1.11) 

6.92E-01 
1.01  

(0.87-1.17) 
9.19E-01 

0.98  
(0.87 - 1.12) 

8.02E-01 
0.93  

(0.91 - 0.96) 
1.24E-06 33.5 

11 
IRS1 

region 
rs2943634 A 

0.92  
(0.89 - 0.95) 

4.32E-07 
0.96  

(0.89 - 1.04) 
3.25E-01 

0.89  
(0.75-1.05) 

1.81E-01 
1.01  

(0.89 - 1.15) 
8.86E-01 

0.93  
(0.91 - 0.96) 

1.25E-06 20.5 

11 KCNQ1 rs163184 G 
1.08  

(1.05 - 1.11) 
6.08E-07 

0.97  
(0.89 - 1.08) 

5.87E-01 
1.08  

(0.94-1.25) 
2.71E-01 

1.03  
(0.92 - 1.16) 

5.83E-01 
1.07  

(1.04 - 1.10) 
3.53E-06 1.3 

3 PPARG rs7649970 T 
0.9  

(0.86 - 0.94) 
7.87E-06 

1.04  
(0.94 - 1.14) 

4.72E-01 
0.78  

(0.61-0.98) 
3.47E-02 

0.83  
(0.70 - 0.99) 

3.82E-02 
0.91  

(0.87 - 0.95) 
4.54E-06 0 



    Caucasian IBC African American IBC Hispanic IBC Asian IBC Multi-ethnic IBC 

    
(14,073 cases, 57,489 

controls) 
(1,986 cases & 7,695 

controls) 
(592 cases & 1,410 

controls) 
(767 cases & 3,704 

controls) 
(17,418 cases & 70,298 

controls) 

Chr 
Candidate 

gene 
Lead SNP 
on array 

Eff
ect 
All
ele 

OR 
(95% CI) 

P 
OR 

(95% CI) 
P 

OR 
(95% CI) 

P 
OR 

(95% CI) 
P 

OR 
(95% CI) 

P I
2 

11 TH/INS rs10770141 A 
1.07  

(1.04 - 1.11) 
6.44E-06 

1.04  
(0.96 - 1.11) 

3.55E-01 
1.12  

(0.97-1.30) 
1.32E-01 

1.07  
(0.94 - 1.22) 

3.03E-01 
1.07  

(1.04 - 1.09) 
4.96E-06 8.3 

2 THADA rs7578597 C 
0.86  

(0.82 - 0.91) 
2.91E-07 

0.98  
(0.90 - 1.07) 

5.80E-01 
0.83  

(0.64-1.07) 
1.44E-01 

1.16  
(0.88 - 1.54) 

2.98E-01 
0.90  

(0.86 - 0.95) 
9.67E-06 40.2 

19 GIPR rs11671664 A 
1.12  

(1.07 - 1.18) 
2.86E-06 

1.00  
(0.89 - 1.12) 

9.62E-01 
1.21  

(0.95-1.53) 
1.26E-01 

1.02  
(0.87 - 1.21) 

7.74E-01 
1.10  

(1.05 - 1.14) 
1.13E-05 0 

19 GATAD2A rs3794991 T 
1.14  

(1.08 - 1.20) 
8.95E-07 

0.99  
(0.85 - 1.14) 

8.63E-01 
1.27  

(0.95-1.69) 
1.06E-01 

0.99  
(0.82 - 1.20) 

9.36E-01 
1.11  

(1.06 - 1.16) 
1.68E-05 13.4 

11 CENTD2 rs613937 G 
0.92  

(0.88 - 0.95) 
2.23E-05 

0.97  
(0.89 - 1.04) 

3.67E-01 
0.86  

(0.70-1.07) 
1.81E-01 

0.91  
(0.79 - 1.04) 

1.67E-01 
0.93  

(0.90 - 0.96) 
2.04E-05 9.5 

11 FOLH1 rs16906158 C 
1.13  

(1.07 - 1.19) 
8.75E-06 

0.99  
(0.90 - 1.07) 

7.31E-01 
1.10  

(0.89-1.35) 
3.87E-01 

1.12  
(0.98 - 1.28) 

9.16E-02 
1.09  

(1.05 - 1.14) 
3.11E-05 26.8 

3 SLC2A2 rs11924032 A 
0.93  

(0.89 - 0.96) 
1.87E-05 

1.01  
(0.93 - 1.09) 

8.55E-01 
0.88  

(0.75-1.03) 
1.22E-01 

0.98  
(0.87 - 1.11) 

7.77E-01 
0.94  

(0.91 - 0.97) 
4.72E-05 0 

3 PPARG rs1797912 A 
1.06  

(1.03 - 1.09) 
5.48E-05 

0.81  
(0.65 - 1.01) 

6.12E-02 
1.15  

(0.97-1.36) 
1.04E-01 

0.98  
(0.85 - 1.14) 

6.45E-01 
1.06  

(1.03 - 1.09) 
7.08E-05 8.8 

4 WFS1 rs4688985 A 
0.91  

(0.88 - 0.95) 
2.88E-07 

1.12  
(0.99 - 1.26) 

7.82E-02 
0.95  

(0.79-1.15) 
6.03E-01 

0.84  
(0.71 - 1.00) 

5.25E-02 
0.94  

(0.91 - 0.97) 
1.31E-04 44.7 

11 KCNQ1 rs231362 A 
0.93  

(0.90 - 0.96) 
5.90E-06 

0.96  
(0.88 - 1.05) 

3.53E-01 
1.09  

(0.93-1.26) 
2.90E-01 

0.98  
(0.85 - 1.11) 

7.11E-01 
0.95  

(0.92 - 0.97) 
1.57E-04 18.7 

12 HMGA2 rs9668162 G 
0.97  

(0.90 - 1.06) 
5.17E-01 

1.26  
(1.15 - 1.37) 

2.41E-07 
1.21  

(0.97-1.51) 
9.14E-02 

1.04  
(0.91 - 1.19) 

5.40E-01 
1.10  

(1.05 - 1.16) 
2.10E-04 16.9 

7 GCK rs1990458 T 
0.93  

(0.90 - 0.96) 
1.67E-06 

0.96  
(0.88 - 1.05) 

4.21E-01 
1.13  

(0.97-1.31) 
1.18E-01 

1.07  
(0.96 - 1.20) 

2.36E-01 
0.95  

(0.92 - 0.98) 
2.63E-04 0 

2 THADA rs10200833 C 
0.94  

(0.91 - 0.98) 
2.63E-03 

0.97  
(0.89 - 1.06) 

5.53E-01 
0.93  

(0.74-1.17) 
5.61E-01 

0.87  
(0.69 - 1.10) 

2.33E-01 
0.95  

(0.92 - 0.98) 
1.42E-03 16.1 

3 ADAMTS9 rs9860730 G 
0.95  

(0.92 - 0.98) 
1.24E-03 

0.97  
(0.89 - 1.07) 

5.67E-01 
0.89  

(0.77-1.03) 
1.30E-01 

1.00  
(0.89 - 1.13) 

9.38E-01 
0.95  

(0.93 - 0.98) 
1.77E-03 0 

1 NOTCH2 rs2641348 G 
1.06  

(1.01 -1.12) 
1.95E-02 

1.04  
(0.96 - 1.12) 

3.21E-01 
1.04  

(0.83-1.29) 
7.44E-01 

1.19  
(0.92 - 1.54) 

1.76E-01 
1.06  

(1.02 - 1.11) 
6.18E-03 0 

9 CDKN2A/B rs10757282 C 
1.04  

(1.01 - 1.08) 
2.23E-02 

1.06  
(0.97 - 1.15) 

1.83E-01 
1.02  

(0.88-1.19) 
7.91E-01 

1.03  
(0.84 - 1.27) 

7.81E-01 
1.04  

(1.01 - 1.07) 
6.71E-03 8.5 

11 MTNR1B rs10830963 G 
1.05  

(1.01 - 1.08) 
8.07E-03 

1.06  
(0.92 - 1.22) 

4.11E-01 
1.12  

(0.94-1.32) 
2.13E-01 

0.95  
(0.84 - 1.06) 

3.49E-01 
1.04  

(1.01 - 1.07) 
9.88E-03 8.1 



    Caucasian IBC African American IBC Hispanic IBC Asian IBC Multi-ethnic IBC 

    
(14,073 cases, 57,489 

controls) 
(1,986 cases & 7,695 

controls) 
(592 cases & 1,410 

controls) 
(767 cases & 3,704 

controls) 
(17,418 cases & 70,298 

controls) 

Chr 
Candidate 

gene 
Lead SNP 
on array 

Eff
ect 
All
ele 

OR 
(95% CI) 

P 
OR 

(95% CI) 
P 

OR 
(95% CI) 

P 
OR 

(95% CI) 
P 

OR 
(95% CI) 

P I
2 

7 JAZF1 rs12113122 G 
1.55  

(1.11 - 2.15) 
5.13E-02 

1.09  
(0.98 - 1.22) 

1.08E-01 
1.25  

(0.79-2.00) 
3.41E-01 

1.11  
(0.75 - 1.64) 

0.60 
1.14  

(1.03 - 1.25) 
1.11E-02 0 

12 
TSPAN8/L

GR5 
rs7961581 C 

1.06  
(1.01 - 1.10) 

1.57E-02 
0.98  

(0.90 - 1.08) 
7.32E-01 

0.97  
(0.81-1.17) 

7.61E-01 
0.99  

(0.78 - 1.25) 
9.07E-01 

1.04  
(1.00 - 1.08) 

3.05E-02 0 

10 
CDC123/C

AMK1D 
rs12779790 G 

1.07  
(0.99 - 1.15) 

7.28E-02 
1.02  

(0.73 - 1.44) 
9.00E-01 

0.83  
(0.41-1.68) 

6.04E-01 
1.02  

(0.73 - 1.44) 
9.00E-01 

1.06  
(0.99 - 1.14) 

8.67E-02 0 

11 CENTD2 rs615703 A 
1.77  

(1.03 - 3.02) 
3.78E-02 

0.94  
(0.86 - 1.02) 

1.52E-01 
0.97  

(0.66-1.41) 
8.66E-01 

0.92  
(0.68 - 1.25) 

6.06E-01 
0.95  

(0.87 - 1.03) 
2.02E-01 0 

15 ZFAND6 rs2903265 A 
0.99  

(0.95 - 1.02) 
4.62E-01 

1.01  
(0.94 - 1.09) 

6.96E-01 
0.92  

(0.78-1.09) 
3.46E-01 

0.93  
(0.83 - 1.04) 

2.10E-01 
0.99  

(0.96 - 1.02) 
3.68E-01 0 

7 
DGKB-

TMEM195 
rs10244051 T 

0.96  
(0.88 - 1.05) 

4.02E-01 
1.00  

(0.78 - 1.28) 
9.86E-01 

0.78  
(0.46-1.31) 

3.49E-01 
1.00  

(0.78 - 1.28) 
9.86E-01 

0.98  
(0.90 - 1.06) 

5.41E-01 12.1 

12 HNF1A rs208297 T 
5.63  

(1.62 - 19.6) 
6.62E-03 

0.96  
(0.80 - 1.15) 

6.36E-01 
1.34  

(0.56-3.19) 
5.13E-01 

0.88  
(0.34 - 2.27) 

0.78 
1.00  

(0.84 - 1.19) 
9.72E-01 28 

 

Table S7. Association results for T2D loci in European, African American, Hispanic and Asian populations. T2D risk variants with study-wide or 

borderline significance implicated by this study are highlighted in bold.



Study Effect/ 
other allele 

Effect 
allele 

frequency 

OR (95% CI) P n=T2D cases/ 
controls 

      
Look AHEAD (cases) 
/ARIC (controls) 

T/C 0.31 1.59 (1.45 - 1.75) 4.86E-22 2793/4124 

CCCS T/C 0.29 1.75 (1.48 - 2.07) 9.36E-11 495/1091 

ARIC T/C 0.30 1.35 (1.23 - 1.48) 1.66E-10 1278/2600 

EPIC-NL T/C 0.31 1.50 (1.31 - 1.73) 5.62E-09 1033/1888 

LURIC T/C 0.30 1.47 (1.29 - 1.68) 7.19E-09 868/1875 

CHS T/C 0.30 1.46 (1.27 - 1.67) 4.67E-08 576/3375 

Procardis T/C 0.30 1.47 (1.28 - 1.69) 5.12E-08 615/5835 

WHI T/C 0.29 1.75 (1.43 - 2.13) 5.49E-08 271/5259 

PennCAC T/C 0.32 1.54 (1.31 - 1.82) 1.53E-07 838/1274 

MERLIN T/C 0.30 1.47 (1.27 - 1.70) 2.07E-07 799/1131 

FHS T/C 0.29 1.44 (1.24 - 1.67) 1.48E-06 427/6272 

UCP T/C 0.32 1.57 (1.30 - 1.89) 2.99E-06 479/643 

ASCOT T/C 0.29 1.59 (1.29 - 1.96) 1.22E-05 235/2426 

BWHHS T/C 0.28 1.41 (1.19 - 1.67) 8.08E-05 1508/1902 

MEDAL T/C 0.29 1.36 (1.16 - 1.59) 0.00014 465/4063 

CLEAR T/C 0.30 1.43 (1.18 - 1.73) 0.00025 317/1282 

PennCATH T/C 0.32 1.40 (1.13 - 1.73) 0.0022 237/1092 

MESA T/C 0.30 1.37 (1.11 - 1.69) 0.0030 239/2047 

PHFS/CH Study T/C 0.30 1.25 (1.06 - 1.47) 0.0072 519/1617 

INVEST T/C 0.30 1.25 (1.01 - 1.54) 0.040 306/654 

WH-II T/C 0.29 1.20 (1.00 - 1.43) 0.046 336/4214 

SMART T/C 0.30 1.47 (1.00 - 2.17) 0.052 102/386 

CFS T/C 0.26 1.59 (0.93 - 2.72) 0.089 14/223 

KORA T/C 0.29 1.11 (0.92 - 1.36) 0.28 379/1224 

CARDIA T/C 0.30 1.05 (0.58 - 1.88) 0.88 22/1366 

 

Table S8. Association results for TCF7L2 rs7903146 in 25 studies included in the European ancestry IBC 

meta-analysis. 



Chr NCBI 36 
position 

Candidate 
gene 

SNP Effect 
Allele 

Effect Allele 
Freq IBC 

OR (95% CI) P I2 
(%) 

1 114105331 RSBN1 rs6679677 A 0.095 1.06 (1.00-1.11) 0.04 14.4 

1 114179091 PTPN22 rs2476601 A 0.096 1.05 (1.00-1.11) 0.04 17 

1 205006527 IL10 rs3024505 A 0.16 0.97 (0.86-1.10) 0.67 1.2 

2 162832297 IFIH1 rs1990760 C 0.396 1.00 (0.97-1.03) 0.81 2.1 

2 204447164 CTLA4 rs3087243 A 0.448 1.01 (0.98-1.04) 0.51 0 

4 123548812 ADAD1 rs17388568 A 0.275 1.01 (0.97-1.04) 0.73 12.8 

5 35910332 IL7R rs6897932 T 0.265 0.98 (0.94-1.02) 0.3 0 

5 132656783 FSTL4 rs17166496 G 0.412 0.99 (0.96-1.02) 0.35 0 

10 6512897 PRKCQ rs11258747 T 0.221 0.98 (0.95-1.02) 0.29 2.6 

11 2126350 IGF2AS rs3741208 A 0.359 0.97 (0.94-1.01) 0.1 16 

11 2126719 INS-IGF2 rs1004446 A 0.373 1.01 (0.98-1.04) 0.59 34.7 

12 9724895 CLEC2D rs3764021 T 0.469 1.00 (0.97-1.03) 0.91 37.3 

12 54756892 ERBB3 rs11171739 C 0.417 0.98 (0.95-1.02) 0.3 22.4 

12 110368991 SH2B3 rs3184504 T 0.497 1.04 (1.00-1.07) 0.03 32.5 

12 110971201 C12orf30 rs17696736 G 0.451 1.02 (0.99-1.05) 0.17 29.1 

16 11087374 CLEC16A rs12708716 G 0.365 1.01 (0.97-1.04) 0.72 0 

18 12769947 PTPN2 rs2542151 G 0.159 0.98 (0.94-1.03) 0.44 0 

18 65682622 CD226 rs763361 T 0.478 1.02 (0.99-1.06) 0.2 15.1 

 

Table S9. Association results for known T1D associated SNPs in the European Ancestry IBC T2D meta-analysis. 

 


