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rsid (gene) Population of sample(s) OR/association p-
value(s) 

reference(s) 

Rs10923931 
(NOTCH2) 

Caucasian (European) 1.13/1x10-8 (Zeggini et al. 
2008) 

Rs7903146 
(TCF7L2) 

Caucasian (European), Caucasian 
(American; European), Japanese, 
Indian 

1.65(het)/3x10-10 , 
1.4/1x10-48, 1.5/8x10-
12 ,7x10-7 

(Saxena et al. 
2007; Sladek 
et al. 2007; 
Takeuchi et 
al. 2009; 
Zabaneh and 
Balding 
2010) 

Rs13266634 
(SLC30A8) 

Caucasian, Caucasian (American; 
European), Japanese 

1.18(het)/6x10-8, 
1.12/5x10-8, 1.2/2x10-
14 

(Saxena et al. 
2007; Sladek 
et al. 2007; 
Takeuchi et 
al. 2009) 

Rs7901695 
(TCF7L2) 

Caucasian (European), African 
American 

1.37/1x10-48, 1.2/1x10-
6 

(Lettre et al. 
2011; Zeggini 
et al. 2007) 

Rs2383208 
(CDKN2A) 

Japanese 1.3/2x10-29 (Takeuchi et 
al. 2009) 

Rs1260326 
(GCKR) 

European 0.07 (2-hour 
glucose)/7x10-11 

(Saxena et al. 
2010) 
(glucose 
challenge) 

Rs780094 
(GCKR) 

European 1x10-9 (Dupuis et al. 
2010) 

Rs2237895 
(KCNQ1) 

Japanese, Chinese 1.4/2x10-42,1.29/1x10-9 (Yasuda et al. 
2008),(Tsai et 
al. 2010) 

Rs10811661 
(unknown) 

Caucasian (European), Caucasian 
(European; American), Korean 

1.19/5x10-8, 1.2/8x10-
15, 1.55/2x10-8 

(Ng et al. 
2008; Saxena 
et al. 2007; 
Scott et al. 
2007) 

Rs4712523 
(CDKAL1) 

Caucasian (European), Japanese 1.2/2x10-12, 1.27/7x10-
20 

(Rung et al. 
2009; 
Takeuchi et 
al. 2009) 

Rs4607103 
(ADAMTS9) 

Caucasian (European) 1.09/1x10-9 (Zeggini et al. 
2008) 

Rs1111875 
(HHEX) 

Caucasian, Japanese 1.13/6x10-10, 
1.21/7x10-12 

(Saxena et al. 
2007; 
Takeuchi et 
al. 2009) 

Rs7578597 
(THADA) 

Caucasian (European) 1.15/1x10-9 (Zeggini et al. 
2008) 

Rs4402960 
(IGFBP2) 

Caucasian (American; European) 1.17/1.7x10-9 (Saxena et al. 
2007) 

Rs1801282 
(PPARG) 

Caucasian (American;European), 
Caucasian 

1.1/5x10-8,1.14/8x10-6 (Saxena et al. 
2007; Voight 
et al. 2010) 

Rs12779790 
(CAMK1D) 

Caucasian 1.11/1x10-10 (Zeggini et al. 
2008) 



Rs8050136 
(FTO) 

Caucasian (European), Caucasian 
(European) 

1.23/9x10-16, 
1.17/1x10-12 

(Scott et al. 
2007; Zeggini 
et al. 2007) 

Rs864745 
(JAZF1) 

Caucasian (European), Caucasian 1.10/5x10-14, 1.12x10-8 (Voight et al. 
2010; Zeggini 
et al. 2008) 

Table S1. Examples of genome-wide association studies and publications for 18 selected SNPs. 

 



  
 

 

Heptachlor 
Epoxide PCB170 g-tocopherol trans-b-carotene cis-b-carotene 

Heptachlor Epoxide 1 0.34 0.13 0.04 0.04 
PCB170 0.34 1 0.03 0.19 0.2 
g-tocopherol 0.13 0.03 1 -0.22 -0.2 
trans-b-carotene 0.04 0.19 -0.22 1 0.96 
cis-b-carotene 0.04 0.2 -0.2 0.96 1 

Table S2. Correlation matrix (Pearson’s ρ) of environmental factors. 



 
 
Figure S1. Allele specification, risk allele frequency, and marginal effect size (adjusted odds ratio) for 
18 loci. Race key: “All”: All races combined; “W”: Non-Hispanic White; “M”: Mexican-American; “B”: 
Non-Hispanic Black. All effect sizes were adjusted by age, sex, BMI. The “All” model was adjusted by 
age, sex, BMI, and race.  Risk allele specification determined from the literature. 
 



 
Figure S2.  Serum levels of environmental factors and marginal effect sizes (adjusted odds ratio) for 
five factors. Race key: “All”: all races combined; “W”: Non-Hispanic White; “M”: Mexican American; 
“B”: Non-Hispanic Black, “OH”: Other Hispanic; “O”: Other..  Means are specified in their original units 
of measure (ng/g: nanogram per gram serum, ug/mL: microgram per milliliter). Adjusted odds ratios were 
adjusted by age, sex, and BMI; The “All” model was adjusted by age, sex, BMI, and race.   Adjusted odds 
ratios are for a change in 1SD of logged exposure value.  
 



 
Figure S3. Sample sizes and power for detection of interaction per SNP by environmental factor pair. 
A) Sample size for each SNP and environmental factor pair. Filled markers correspond to diabetics. B) 
Power estimate for detection of interaction for each genetic locus and environmental factor pair tested 
against T2D. Assumptions include an interaction odds ratio of 1.5 and 2.0, a main effect of the SNP of 1.0 
(additive model) and environmental factor OR of 1.5, the minor allele frequencies as in Figure 2 (combined 
races), 10 controls per case, environmental factor SD of 1, and p-value of 0.01 (FDR of 18%).  FBG: 
fasting blood glucose.  
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Figure S4. Risk allele frequency and genetic marginal effect sizes per subsample with joint measures 
for genetic variation and environmental factors. A) Risk allele frequency by race. Numbers indicate 
ancestry (1: Mexican American; 2: Other Hispanic; 3: Non-Hispanic White; 4: Non-Hispanic Black; 5: 
Other); letter indicates minor allele frequency in HapMap populations (W: CEU, European; M: MEX, 
Mexican; B: ASW, African). 2) Marginal effect size (log(odds ratio)) adjusted by sex, age, race, BMI. The 
black marker denotes the overall genetic effect size in the full sample. Colored markers indicate 
environmental factors: red: γ-tocopherol, blue: heptachlor epoxide, purple: PCB170, brown: cis-β-carotene, 
orange: trans-β-carotene.  
 
 



 
Figure S5. Correlation of SNP by environmental factor. Each locus was evaluated for differences in 
levels of A) PCB170, B) heptachlor epoxide, C) γ-tocopherol, D) cis-β-carotene, and E) trans-β-carotene, 
depending on the number of risk alleles at each locus, while adjusting for sex, age, self-report race, and 
BMI. X-axis: units of percent change of exposure for 1 risk allele. All p-values are uncorrected for multiple 
hypotheses.  
  



 
Figure S6. Per-SD environmental factor OR for top interactions. Red markers indicate effects 
computed conditional on 0, 1, or 2 risk alleles respectively. Marker sizes are proportional to inverse 
variance. 
 
  



 
Figure S7. Per-risk allele effect sizes for Mexican-Americans and Non-Hispanic Blacks. (A) Non-
Hispanic Blacks, (B) Mexican Americans. Markers denote interaction OR computed at 1SD below mean 
exposure levels, at the mean, or at 1SD above the mean. Marker sizes are proportional to inverse variance. 
 
  



 
Figure S8. Per-risk allele effect sizes adjusting for cis-β-carotene. Markers denote interaction OR 
computed at 1SD below mean exposure levels, at the mean, or at 1SD greater than the mean. Marker sizes 
are proportional to inverse variance. Models were adjusted by age, sex, race, BMI, and cis-β-carotene. 
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Figure S9. Per-risk allele effect sizes at non-logged levels of environmental factors. Markers denote 
interaction OR computed at 1SD below mean exposure levels, at the mean, or at 1SD greater than the 
mean. Marker sizes are proportional to inverse variance.  
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Figure S10. –log10(p-values) for interaction between SNPs and other factors. Blue: Body Mass Index, 
Purple: 60 second pulse rate, Orange: Total 24-hour carbohydrate intake, Red: Total 24-hour energy intake, 
Green: Total 24-hour monounsaturated fat intake, Yellow: Total 24-hour polyunsaturated fat intake, Black: 
Total 24-hour saturated fat intake, Brown: Total 24-hour fat intake. 
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