SUPPLEMENTARY INFORMATION


Linkage disequilibrium mapping of the replicated type 2 diabetes linkage signal on chromosome 1q

STUDY SAMPLES
Discovery samples 
Eight populations were studied: Amish, French, Utah, UK, Hong Kong, Shanghai, Pima and African American. Detailed descriptions are available elsewhere for each of the above samples (1, 2). Details about health condition (T2D, non-T2D, or unknown), age at diagnosis or study and body mass index (BMI) are reported in Supplementary Table 1 for the 1,526 cases and 1,653 controls, for whom genotyping data were used in the final analysis.
The consortium samples have been chosen to maximize the chances of detecting 1q susceptibility genes. They have been selected to fulfil the following criteria: (a) provenance from populations for which there is existing evidence of 1q linkage, (b) case selection from multiplex families contributing to the linkage signal (wherever possible), (c) ethnically-matched control samples ascertained as either non-diabetic or as population controls.

Replication samples

We used 5 separate replication sets, all of European-descent. The UKT2DGC (UK Type 2 Diabetes Genetics Consortium) replication sample consists of 4,014 T2D cases and 4,906 controls originating from Dundee, Scotland, UK, previously described as RS1 and RS3, together with the third tranche of cases and controls (“RS4”) ascertained more recently using the same criteria (3,4). A second UK replication set consists of 558 T2D cases from the OxGN cohort and 2,035 controls from the 1958 UK Birth Cohort, not included in the WTCCC control set. A detailed description of these samples is available elsewhere (3,4).

We also made use of the WTCCC, DGI and FUSION T2D genome-wide association (GWA) scans as additional (in silico) replication sets.

The WTCCC study examined 1,924 cases and 2,938 controls. This WTCCC case group includes 429 cases from the Warren 2 sib-pair consortium collection (5) that are also included in the 1q consortium UK sample set. These samples were therefore excluded from the WTCCC replication set we used for this study, leaving an independent WTCCC set of 1,495 cases and 2,938 controls (3,6). Genotyping of the WTCCC UK T2D cases and UK populations-based controls was performed with the GeneChip 500K Human Mapping Array Set (Affymetrix chip), which comprises 500,568 SNPs, at the Affymetrix R&D facility. Details about the quality control can be found in the previously published work (3,6).
The DGI, FUSION studies were extensively described in previous publications (4, 7,8) including their study design, quality control of genome-wide data and analytical methods.
SNP SELECTION AND GENOTYPING
SNP selection for Golden Gate assays

Single nucleotide polymorphisms (SNPs) were selected for genotyping on Illumina’s 1536-plex GoldenGate™ assays (OPAs) using a sequential design. For the first two Illumina OPAs, selection was based on HapMap phase I and dbSNP information available at the time, leading to a  median SNP spacing of ~4.3 kb for the core 1q region of 13.5 Mb (150Mb-163.5Mb). Candidate polymorphisms (SNPs in candidate genes) were also included. SNPs in the third OPA were selected to cover an extended region of 21.3 Mb (148.1Mb-169.4Mb) based on the same criteria. SNPs for the fourth OPA were selected using HapMap phase II (9) CEU, CHB and JPT genotypes. A tagging approach was followed (9,10) to ensure common variation capture in the core region and to extend coverage to the centromeric and the telomeric flank boundaries of 147Mb and 169.7 Mb respectively. A further set of 35 candidate SNPs, passing the Illumina design score as described below in Quality Control section, were included. Eleven SNPs with some evidence for positive selection based on the HapMap (9,11), copy number variation tags and genomic control SNPs were also included in the fourth OPA. Duplicate SNPs were included across OPAs to ensure genotyping consistency. There were 121 SNPs duplicated in total; four SNPs (rs6660701, rs4971100, rs862996 and rs411089) appeared in 3 different OPAs. A total number of 6,023 unique SNPs were genotyped on 4 OPAs in total.
Golden Gate genotyping

Genotyping was performed using high-throughput technology available from the Illumina Golden Gate Assay™ assays (each 1536-plex allele-specific extension arrays) at the Wellcome Trust Sanger Institute, Wellcome Trust Genome Campus, Hinxton, UK. Four assays were genotyped sequentially for 4,472 individuals across 8 populations, producing a total of 27.45x106 genotypes. For the purposes of this study 352 genotyped individuals were excluded from the analysis, consisting of all related individuals, Amish IGT cases, non-European origin individuals from French cohort and UK samples plated on the non-UK plates.
Genotype quality control

We followed a stepwise genotype quality control (QC) approach. Individual QC checks were carried out on a population-specific basis. Each QC step could change the status of samples or SNPs from “pass” to “suspect” or “fail”. SNPs and samples with a “fail” or more than one “suspect” status were excluded from further analyses.
Sample-specific QC

Samples with missing rates > 70% were excluded from further analysis. This threshold allowed for a sample to have failed genotyping across all SNPs on one of the four GoldenGate OPAs (for example due to low DNA concentration issues). On average, 91.7% of genotyped samples (lowest 88.5% in Pima, highest 93.5% in Utah) passed this threshold giving a total of 3,778 individuals, including 3,179 subjects used in the case-control analyses and 599 Pima Indians investigated in the family-based analyses. 
SNP-specific QC

Genotypes with Illumina quality scores lower than 0.25 were treated as missing. Duplicate sample concordance rates (5 duplicates per 96-well plate) were checked for each variant and discordant SNPs were excluded from further analysis. SNPs with genotype missing rates >20% were set to “fail”. Exact tests for deviation from Hardy-Weinberg equilibrium were performed in cases and controls separately in each population. If the exact HWE p value was <0.01 in cases or 10-4< p<0.01 in controls the SNP was assigned “suspect” status; SNPs with p <10-4 in controls were assigned “fail” status. In total, 0.05-0.46% of SNPs were excluded based on the exact HWE criterion in each of the 8 populations. The arrangement of samples on 96-well plates was a mixture of population-specific cases and controls. We compared genotype frequencies across plates within the same population and assigned SNPs displaying differences (p<0.05) a “suspect” status. We additionally treated each plate as a case-control stratum in an across-plate meta-analysis, and examined heterogeneity statistics assigning “suspect” status to SNPs with evidence for significant heterogeneity (p<0.05). We also excluded monomorphic SNPs from further analyses; the number of monomorphic SNPs varied from 2.5% to 5.9% in 6 of the 1qC populations and was higher (~11.2%) in the two smaller sample sets of East Asian origin. A SNP failing QC in more than one population was excluded from downstream analyses across all datasets. A total of 5,290 out of 6,023 unique genotyped SNPs were included in the final analyses.
Replication genotyping and Quality Control
We genotyped rs7538490, mapping to the NOS1AP gene, and rs11264371 (r2~1.0 with rs11264372) , mapping to PKLR/ASH1L region in 4,572 T2D cases and 6,941 controls from the UK replication samples (W2C v 58BC; UKT2DGC)  using Applied Biosystems Taqman® genotyping assays (Applied Biosystems, Foster City, California, USA). Fluorescence of the resulting PCR products was detected using a 7900HT Sequence Detection System (Applied Biosystems, Foster City, California, USA). Genotype success rates exceeded 95% for rs7538490 and rs11264371. Based on data from duplicate samples (5 duplicates for 384 plate on average), the discrepancy error rate was estimated to be <1% for both variants. There was no departure from Hardy– Weinberg equilibrium (p>0.05) for these SNPs.

Statistical Analysis
Power estimates

Here we explain in more detail some of the basis for the power calculations supplied in the main text. 
The objective of this study was to identify variants that are causal for the 1q linkage signal, and the study was powered accordingly. 

A reasonable estimate of the effect size of the 1q linkage signal (estimated from the original linkage studies) is a locus-specific sibling relative risk (λs) of ~1.2. Smaller effect sizes than this are unlikely to have been detectable by linkage at all in the sample sizes typically examined. Effect size estimates in single linkage studies are almost always subject to substantial upward bias (12): here, we assume that the extent of any upward bias is, given the extent of replication, relatively modest, and therefore assume that the linkage signal we need to explain has a locus-specific sibling relative risk (λs) of ~1.15.  

Linkage is poorly-powered compared to association when the variants typed are in strong LD with those which are etiological. Indeed, a λs of 1.15 is consistent with a multiplicative locus of OR=3 and control MAF=5%: such a variant is detectable (80% power, α=5x10-6) -- under the most optimistic assumptions -- in just 330 unselected case-control pairs, or as few as 103 pairs if the cases are selected to come from multiplex families (as in present study). 

However, it seems highly unlikely that the recent round of GWA studies could have missed variants with such strong effects. Therefore, a more realistic model might attribute the linkage signal to the effects of multiple loci within the 1q region. The extent of locus heterogeneity is impossible to estimate with any certainty, but if we assume that there are three loci of equal effect acting in additive fashion, then we can distribute the linkage signal between those three loci, each having a locus-specific λs of ~1.0475. This effect still exceeds that of TCF7L2 (λs ~1.03). Such an effect would be achieved (for example) though variants with MAF of 1.2% and allelic OR of 3, or MAF of 20% and allelic OR of 1.6. Under the same assumptions as above (80% power, α=5x10-6), cases selected from multiplex families), such loci would require between ~295 and 370 case-control pairs, sample sizes readily exceeded in the present study for European samples at least.  
Population-specific analyses
SNPs with minor allele frequency lower than 1% in each population were excluded from further analysis. Population-specific single-point analyses were performed using SNPTEST software (13) to undertake Cochran-Armitage 1df tests for trend (additive model). Dominant and recessive models were also evaluated using the Mantel-Haentzel test of association. Genomic control inflation parameters (GC(()) was estimated for each population within the studied 22.7Mb region as a measure of population structure and cryptic relatedness: for the Amish and Pima data sets (for which this parameter exceeded 1.1) association test results were revised using the population-specific lambda. Analyses in the larger independent Pima family-based association data set were performed using GEE (generalized estimating equations, 14) to account for family membership (using a general association approach, which could still be potentially influenced by population stratification, but is more powerful than usual within-family test).

Imputation 
Imputation was performed separately in each group of cases and controls using the IMPUTE programme (13), which imputes unobserved genotypes using information from the directly genotyped SNPs, the set of HapMap Phase II haplotypes, and fine-scale recombination maps. Genotypes for samples of European origin were imputed using CEU haplotypes; genotypes for Hong Kong, Shanghai and Pima samples were imputed using CHB and JPT as reference and those for African American samples using YRI. In the 22.7Mb studied region an additional ~16,400 SNPs could be imputed for Europeans, ~19,400 for African origin individuals, and ~21,900 for East Asians. A SNP was considered to have been successfully imputed if the average maximum posterior call of imputation exceeded 85%. Imputed SNPs with departure from HWE (p<10-4), minor allele frequency >0.01 in either cases or controls in each sample, and SNPs with less than 40% of statistical information (proper_info, 13) for the estimate of allele frequency were excluded from further analysis. After imputation and subsequent QC of the imputed data the total number of genotyped and imputed SNPs available in each sample set ranged from ~16,500 in Pima to ~20,850 in African American cohort, on average European origin samples had ~18,200 SNPs available for analysis.
Imputation and Quality control in the independent WTCCC sample

Sample genotype call rates for the independent WTCCC sample consisting of 1495/2938 cases/controls included in this analysis were all >0.97 (as per the WTCCC QC criteria, 6). In the studied 1q region, 3,419 SNPs successfully passed QC criteria within the WTCCC dataset used for replication purposes. Quality control criteria included Hardy-Weinberg Equilibrium [HWE] p>10-4 in T2D cases and controls, call frequency>0.95, minor allele frequency [MAF]>0.01, and good clustering. For directly genotyped SNPs with MAF from 0.05 to 0.01 the call frequency of ≥0.99 was applied in addition. Genome-wide imputation based on HapMap CEU data was used to cover untyped common variants. In the 1q region, an additional set of 15,721 SNPs were imputed (and passed QC), giving a total of 19,140 SNPs in the region for the independent WTCCC sample.

Meta-analysis
A series of nested meta-analyses of directly genotyped and imputed SNPs in the 22.7Mb 1q region were performed for: (a) European samples only including Amish, French, Utah and UK samples (“4-way”); (b) for samples of non-African ancestry (“7-way”); and (c) all 8 samples (“8-way”). SNPs were included in the meta-analyses carried out if they were successfully genotyped/imputed in all populations contributing to a particular meta-analysis. Combined Odds Ratios and Confidence Intervals for directly genotyped and imputed SNPs for independent samples were estimated applying a fixed-effects Mantel-Haenszel method for the additive model as implemented in SNPTEST. Significant departures from expectation in the distributions of test statistics within 1q region, observed for Pima and Amish samples, were adjusted using Genomic Control methods. Meta-analyses were performed using fixed effects weighted z-score method for combining p-values. Heterogeneity was tested using the Cochran Q statistic as implemented in STATA. 

Replication analyses
Association analyses of the replication SNPs (generating ORs and 95%CIs) were performed in STATA (version 10, Stata, College Station, TX) and in PLINK version 1.04 (155). The Cochrane-Armitage test was applied for the additive model and Fisher’s exact tests were carried out for the dominant and recessive models. Replication SNPs, imputed in the WTCCC, DGI and FUSION GWAs, were analysed as described previously (4,7,8). Joint meta-analysis of replication and discovery sets was performed using inverse-variance fixed effects method combining odds ratios and confidence intervals as implemented in STATA.
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Supplementary Table 1. Major published genome scans demonstrating evidence of linkage to chromosome 1q region for T2D and/or related traits
	Population
	Number of families
	Number of individuals
	Phenotype
	LOD 
	Reference



	Pimas
	264 nuclear
	~1100
	T2D <45y
	2.5
	
 ADDIN EN.CITE 
(ST1)


	Utah
	42 extended
	618
	T2D
	4.3
	(ST2)

	Old Order Amish
	1 very large pedigree
	691
	T2D/IGH*
	2.4
	
 ADDIN EN.CITE 
(ST3)


	French
	148 sibships
	637
	Lean T2D
	3.0
	
 ADDIN EN.CITE 
(ST4)


	UK
	687 sibships
	1721
	T2D
	2.1
	
 ADDIN EN.CITE 
(ST5)


	Framingham
	330 

medium sized
	~1300
	HbA1c
	2.8
	


(ST6) ADDIN EN.CITE 

	Shanghai
	257 sibships
	702
	Early onset T2D
	8.9
	


(ST7) ADDIN EN.CITE 

	Hong Kong
	64 multiplex
	159
	T2D
	3.1
	(ST8)

	Mexican American
	35 large
	(216)
	Metabolic syndrome
	1.6
	(ST9)


*IGH – impaired glucose tolerance
References to Supplementary Table 1
ST1. Hanson RL, Ehm MG, Pettitt DJ, Prochazka M, Thompson DB, Timberlake D, Foroud T, Kobes S, Baier L, Burns DK, Almasy L, Blangero J, Garvey WT, Bennett PH, Knowler WC: An autosomal genomic scan for loci linked to type II diabetes mellitus and body-mass index in Pima Indians. Am J Hum Genet 63:1130-1138, 1998

ST2. Elbein SC, Hoffman MD, Teng K, Leppert MF, Hasstedt SJ: A genome-wide search for type 2 diabetes susceptibility genes in Utah Caucasians. Diabetes 48:1175-1182, 1999

ST3. Hsueh WC, St Jean PL, Mitchell BD, Pollin TI, Knowler WC, Ehm MG, Bell CJ, Sakul H, Wagner MJ, Burns DK, Shuldiner AR: Genome-wide and fine-mapping linkage studies of type 2 diabetes and glucose traits in the Old Order Amish: evidence for a new diabetes locus on chromosome 14q11 and confirmation of a locus on chromosome 1q21-q24. Diabetes 52:550-557, 2003

ST4. Vionnet N, Hani EH, Dupont S, Gallina S, Francke S, Dotte S, De Matos F, Durand E, Lepretre F, Lecoeur C, Gallina P, Zekiri L, Dina C, Froguel P: Genomewide search for type 2 diabetes-susceptibility genes in French whites: evidence for a novel susceptibility locus for early-onset diabetes on chromosome 3q27-qter and independent replication of a type 2-diabetes locus on chromosome 1q21-q24. Am J Hum Genet 67:1470-1480, 2000

ST5. Wiltshire S, Hattersley AT, Hitman GA, Walker M, Levy JC, Sampson M, O'Rahilly S, Frayling TM, Bell JI, Lathrop GM, Bennett A, Dhillon R, Fletcher C, Groves CJ, Jones E, Prestwich P, Simecek N, Rao PV, Wishart M, Bottazzo GF, Foxon R, Howell S, Smedley D, Cardon LR, Menzel S, McCarthy MI: A genomewide scan for loci predisposing to type 2 diabetes in a U.K. population (the Diabetes UK Warren 2 Repository): analysis of 573 pedigrees provides independent replication of a susceptibility locus on chromosome 1q. Am J Hum Genet 69:553-569, 2001

ST6. Meigs JB, Panhuysen CI, Myers RH, Wilson PW, Cupples LA: A genome-wide scan for loci linked to plasma levels of glucose and HbA(1c) in a community-based sample of Caucasian pedigrees: The Framingham Offspring Study. Diabetes 51:833-840, 2002

ST7. Xiang K, Wang Y, Zheng T, Jia W, Li J, Chen L, Shen K, Wu S, Lin X, Zhang G, Wang C, Wang S, Lu H, Fang Q, Shi Y, Zhang R, Xu J, Weng Q: Genome-wide search for type 2 diabetes/impaired glucose homeostasis susceptibility genes in the Chinese: significant linkage to chromosome 6q21-q23 and chromosome 1q21-q24. Diabetes 53:228-234, 2004

ST8: Ng MCY, So W-Y, Cox NJ, Lam VKL, Cockram CS, Critchley JAJH, Bell GI, Chan JCN (2004) Genome-wide scan for type 2 diabetes loci in Hong Kong Chinese and confirmation of a susceptibility locus on chromosome 1q21-q25. Diabetes 2004;53:1609-1613

ST9: Langefeld CD, Wagenknecht LE, Rotter JI, Williams AH, Hokanson JE, Saad MF, Bowden DW, Haffner S, Norris JM, Rich SS, Mitchell BD. Insulin Resistance Atherosclerosis Study Family Study.  Linkage of the metabolic syndrome to 1q23-q31 in Hispanic families: the Insulin Resistance Atherosclerosis Study Family Study. Diabetes, 2004;53:1170-1174

Supplementary Table 2. Clinical characteristics of the samples studied

	Sample set
	Ethnicity
	Number
	Health status
	Age at diagnosis or age at study (years)*
	BMI

(kg/m2)

	UK 

Sibpair probands

Control subjects
	European
	444

443
	T2D

Not known
	54.8±8.2

-
	28.8±5.2

-

	French 

Sibpair probands 

Control subjects
	European 
	219

244
	T2D

Non-diabetic
	43.1±9.5

59.7±13.9*
	26.2±3.8

25.1±4.3

	Shanghai 

Sibpair probands

Chinese control subjects
	East Asian
	77

77
	T2D

Non-diabetic
	35.8±3.1

-

	22.7±4.5

21.2±2.2*

	Hong Kong 

Sibpair probands

Control subjects
	East Asian
	63

64
	T2D

Non-diabetic
	38.0±8.7
42.2±8.9*
	27.8±4.0
21.5±2.0

	Utah 

Case subjects

Control subjects


	European 
	190

162
	T2D

Non-diabetic
	61.8±15.7

51.4±15.1*
	31.5±6.0

27.7±6.4

	Amish 

Familial case subjects

Control subjects
	European 
	147

349
	T2D >38y

Non-diabetic >38y or unknown
	59.8±11.3
51.7±10.5*
	29.5±5.6
27.4±4.6

	Pima 

Early-onset case subjects

Elderly control subjects


	Native American
	144

141
	T2D (before 25y)

Non-diabetic
	18.0±4.5

61.1±9.5*
	35.9±7.7

32.2±6.5

	African American 

Case subjects

Control subjects


	African 
	242

173
	T2D

Non-diabetic 
	42±12.3

43.3±13.5*
	32.7±7.8

30.1±7.1

	Cases

Controls

Total
	
	1526

1653

3179
	
	
	


Data as means ± SD. Age at diagnosis was taken for case subjects only. *Age at study was taken for control subjects.
[image: image1.emf]Supplementary Figure 1. 7-way meta-analysis of single-point T2D associations within the 1q region. 
This plot shows the “7-way” (European, East Asian descent and Pima populations) meta-analysis using the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
[image: image2.emf]Supplementary Figure 2 (A). Amish population-specific single-point T2D associations within the 1q region. 
This plot shows the results for Amish sample for the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions for the SNPs taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
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Supplementary Figure 2 (B). French population-specific single-point T2D associations within the 1q region. 
This plot shows the results for French sample for the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions for the SNPs taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
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Supplementary Figure 2 (C). UK population-specific single -point T2D associations within the 1q region. 
This plot shows the results for UK sample for the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions for the SNPs taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
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Supplementary Figure 2 (D). Utah population-specific single -point T2D associations within the 1q region. 
This plot shows the results for Utah sample for the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions for the SNPs taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
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Supplementary Figure 2 (E). Pima population-specific single -point T2D associations within the 1q region. 
This plot shows the results for Pima sample for the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions for the SNPs taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
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Supplementary Figure 2 (F). Hong Kong population-specific single -point T2D associations within the 1q region. 
This plot shows the results for Hong Kong sample for the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions for the SNPs taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
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Supplementary Figure 2 (G). Shanghai Population-specific single -point T2D associations within the 1q region. 
This plot shows the results for Shanghai sample for the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions for the SNPs taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
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Supplementary Figure 2 (H). African population-specific single -point T2D associations within the 1q region. 
This plot shows the results for African American sample for the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown in orange, imputed SNPs in blue. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region. Red diamonds represent the strongest association additive model p-value in the two regions for the SNPs taken forward for replication. Only a small subset of genes within the region is denoted on the gene-track.
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Supplementary Figure 3. Q-Q plots for the meta-analysis (chi-square distribution based on p-values) of T2D association within the 1q region across (A) 4 European-origin populations, (B) 7 populations of European or East Asian origin. 
The p values for the corresponding chi-square test statistics are plotted as a function of the expected chi-square distribution for directly genotyped and imputed SNPs. Amish and Pima population specific association tests are corrected using genomic control method.
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Supplementary Figure 4 (A). Single-point T2D associations within the NOS1AP region in 4-way meta-analysis. 
This plot shows the “4-way” (European populations) meta-analysis using the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown with diamonds, imputed SNPs with circles. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region to reflect the local LD structure. The blue diamond indicates the most associated SNP. SNPs are coloured according to linkage disequilibrium (LD), red r2 > 0.8, orange r2 >= 0.5 and r2 < 0.8, yellow r2 >= 0.2 and r2 < 0.5, grey r2 < 0.2, white no LD (r2=0) to SNP rs75384990. Gene annotations were taken from the University of California-Santa Cruz genome browser.
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Supplementary Figure 4 (B). Single-point T2D associations within the NOS1AP region in 7-way meta-analysis. 
This plot shows the “7-way” (European, East Asian descent and Pima populations) meta-analysis using the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown with diamonds, imputed SNPs with circles. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region to reflect the local LD structure. The blue diamond indicates the most associated SNP. SNPs are coloured according to linkage disequilibrium (LD), red r2 > 0.8, orange r2 >= 0.5 and r2 < 0.8, yellow r2 >= 0.2 and r2 < 0.5, grey r2 < 0.2, white no LD (r2=0) to SNP rs75384990. Gene annotations were taken from the University of California-Santa Cruz genome browser.
Supplementary Figure 5 (A). Single-point T2D associations within the PKLR/ASH1L region in 4-way meta-analysis. 
This plot shows the “4-way” (European populations) meta-analysis using the dominant model (Cochran-Armitage trend test). Directly typed SNPs are shown with diamonds, imputed SNPs with circles. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region to reflect the local LD structure. The blue diamond indicates the most associated SNP. SNPs are coloured according to linkage disequilibrium (LD), red r2 > 0.8, orange r2 >= 0.5 and r2 < 0.8, yellow r2 >= 0.2 and r2 < 0.5, grey r2 < 0.2, white no LD (r2=0) to rs11264371. Gene annotations were taken from the University of California-Santa Cruz genome browser.


Supplementary Figure 5 (B). Single-point T2D associations within the PKLR/ASH1L region in 7-way meta-analysis. 
This plot shows the “7-way” (European, East Asian descent and Pima populations) meta-analysis using the additive model (Cochran-Armitage trend test). Directly typed SNPs are shown with diamonds, imputed SNPs with circles. The pale blue track (and secondary y-axis) represents recombination rates (for HapMap CEU) across the region to reflect the local LD structure. The blue diamond indicates the most associated SNP. SNPs are coloured according to linkage disequilibrium (LD), red r2 > 0.8, orange r2 >= 0.5 and r2 < 0.8, yellow r2 >= 0.2 and r2 < 0.5, grey r2 < 0.2, white no LD (r2=0) to rs11264371. Gene annotations were taken from the University of California-Santa Cruz genome browser.
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