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1. COMMON CODING VARIANTS ASSOCIATED WITH BMI
The main focus of our study was the analysis of the 215,917 rare and low frequency (R/LF) coding variants, which are more likely to disrupt protein function1,2. However, besides R/LF coding variants, the ExomeChip also carries 13,786 common coding SNVs, which were also tested for association with BMI as part of the study. 
We identified 41 novel loci that showed association with BMI (AWS: P<2.0x10-7), independent from any previously identified loci (Supplementary Table 4, Supplementary Figure 4). The reasons why these 41 novel loci has not been reported by previous large-scale GWAS before are; the sample size of the current study is more than twice as large as the most recent GWAS3, thus providing greater statistical power for discovery, and/or SNPs may not have been tested in previous GWAS efforts because they were not available in HapMap, and thus not imputed, SNPs did not pass quality control, or are located on the X-chromosome, which has so far not been considered in GWAS.
We also identified common variants that clustered in 51 loci that had been identified before (<1Mb previous GWAS lead SNP) in large-scale GWAS efforts of adiposity traits (Supplementary Table 4, Supplementary Figure 4). Using conditional analyses (Online Methods), we were able to show that 38 of these 51 loci represent the same locus as the one identified before and one represents an independent secondary signal in the previously established locus. For the remaining 12 loci, we were not able to confirm whether the association represented secondary or the same signal within the established locus because the original SNP (or proxy) was not available on the ExomeChip to perform conditional analyses (Supplementary Table 4, Supplementary Figure 4). 
Effect sizes of the 41 novel loci are smaller (on average 0.014 SD/allele, [range: 0.010 – 0.024 SD/allele]) than those of the 37 previously established loci (average 0.021 SD/allele, [range: 0.010 – 0.050 SD/allele]) (Supplementary Figure 5). This difference is likely due to the increased sample size (N>700,000), and thus power, of our meta-analyses, compared to sample size of previous GWAS efforts (N up to 340,000), allowing the identification of loci with smaller effects. Signals in established loci, for which conditional analyses could not convincingly determine whether it was a secondary observation, have effect sizes in between the novel and established loci (average 0.016 SD/allele, [range: 0.010 – 0.030 SD/allele]). The explained variance of the 41 novel loci ranges between 0.004% and 0.02%, and add up to a combined explained variance of 0.394%, as compared to the 2.7% of the variance explained by the 97 loci reported in our latest GWAS BMI effort3.     
The novel common coding loci have features similar to those of previously established GWAS loci; i.e. they represent a cluster of variants in high LD with each other that require further fine-mapping efforts to identify the causal genes/variants in the locus. The common coding variants, including those that reached P<5x10-4, were included in the EC-DEPICT analyses and results are described in the Main text.    

2. COMPARISON OF NOVEL COMMON, LOW FREQUENCY AND RARE VARIANTS ACROSS ANCESTRIES
2.1. Low-frequency and rare coding SNVs
We observed no significant heterogeneity in effect sizes across ancestries, accounting for multiple testing across novel SNVs (Pthreshold = 9x10-4 = 0.05/(14+41)), which may in part be due to low statistical power in non-European ancestry populations (Supplementary Table 7, Supplementary Figure 6). Minor allele frequencies are general consistent across ancestries, with two exceptions. The minor allele of rs7636 (p.Pro477Pro) in ACHE is of low frequency in European ancestry populations (4.2%), but much more common in African (24.4%) and Hispanic (9.9%) ancestry populations and, similarly, that of rs12236219 in ZNF169 is of low frequency in European ancestry populations, but common in all other ancestries studied. 	
Of interest are the two SNVs (p.His353Asn, p.Pro477Pro) in ACHE, which track together nearly perfectly in European ancestry populations (r2=0.98; D’=0.99, MAFs=4.2%), whereas in African ancestry populations they are not correlated (r2=0.01; D’=0.95). In the African ancestry data, the non-synonymous SNV p.His353Asn is rare (0.60%) and has a similar estimated effect size (0.057 SD/allele, 95% CI [-0.050-0.164], P=0.29) to the effect seen in European ancestry individuals (0.034 SD/allele, 95% CI [0.023-0.044]), whereas the synonymous p.Pro477Pro is common (24.4%) and has no detectable effect on BMI (-0.006 SD/allele, P=0.56). Even though our sample size was relatively small, an effect of 0.023-0.044 SD/allele, as observed in European ancestry individuals, would have been detectable in our African-ancestry population (MAF=24.4%, N~24,000, power ~80%, at =0.01). The absence of such association suggests that p.Pro477Pro may not be driving the association at this locus and that p.His353Asn (or potentially a variant correlated with p.His353Asn, but not with p.Pro477Pro, in African-ancestry populations) is more likely to be the causal variant. This is consistent with functional role of many non-synonymous, as compared to synonymous variants.
2.2. Novel common SNVs
None of the 41 novel commons SNVs showed evidence of heterogeneity across ancestries (Pthreshold = 9x10-4). Generally, allele frequencies of the BMI-increasing allele in European ancestry populations were consistent with those of South Asian (r2 = 0.82) and Hispanic (r2 = 0.86) ancestry populations, and somewhat lower with African (r2 = 0.52) and East Asian (r2 = 0.48) ancestries (Supplementary Table 7, Supplementary Figure 6). Because of the relatively small sample sizes of non-European ancestry populations, statistical power for replication of associations observed in the total sample or European ancestry only meta-analyses was low. Nevertheless, of the 41 SNVs, associations were directionally consistent for 32 SNVs (78%), of which 7 reached nominal significance, in the African ancestry meta-analysis (Supplementary Table 7, Supplementary Figure 6). The directional consistency between European ancestry associations was similar for South Asian (34 SNVs (83%) of which 5 nominally significant) and Hispanic (34 SNVs (83%) of which 3 nominally significant) ancestry populations, and lower for East Asian ancestry populations (61 SNVs (61%) of which 6 nominally significant).
3. GENE SET ENRICHMENT ANALYSIS (EC-DEPICT)
DEPICT is a method for gene set enrichment analysis and gene prioritization of GWAS data4. Briefly, 14,462 gene sets from KEGG5, REACTOME6, Gene Ontology7, InWeb8 (protein-protein networks) and Mouse Phenotype9 databases were obtained and “reconstituted” using large-scale microarray data, based on the logic of guilt-by-association (genes with similar patterns of expression are more likely to be members of the same gene sets). We have adapted the gene set enrichment functionality of DEPICT for the ExomeChip (EC-DEPICT), with a few alterations: (1) instead of including all genes within a specified amount of linkage disequilibrium to each index SNP, we include only the gene containing the index SNV, (2) we include only nonsynonymous and splicing (coding) SNVs, discarding noncoding associations and (3) we use null ExomeChip data for p-value calculation (rather than null GWAS data). In this supplement, we provide a brief overview of the method and more detailed explanations of each analysis.
3.1. Method
The EC-DEPICT method has been described elsewhere10. We generated null ExomeChip data from the Malmö Diet and Cancer (MDC), All New Diabetics in Scania (ANDIS), and Scania Diabetes Registry (SDR) cohorts (a total of 11,899 samples with Swedish ancestry). After generating simulated normally-distributed phenotypes, we conducted 2,200 null ExomeChip association studies, filtering out all variants not present in the BMI association study. The variants in each null study were then sorted by ascending P-value and clumped (+/- 1 Mb on each side). Annotations from the CHARGE consortium were used to assign variants to genes (see URLs). For analyses of rare/low-frequency variants, a separate set of backgrounds was created that retained only loci where the index SNV had a minor allele frequency of <5%.
The method for gene set enrichment is as follows. A list of significant input variants from the ExomeChip is obtained (index SNVs for each locus, coding variants only) and filtered to remove variants not present in the null backgrounds or that are not marked as nonsynonymous/splice-site in the CHARGE consortium annotations. Then, we map the variants to genes. For each gene set, we then calculate a test statistic: the sum of gene set membership z-scores from the reconstituted gene sets1 for the input genes. We then take 2000 nulls and compute the average (null) test statistic and standard deviation for the given gene set (where the number of top genes we take from each null as “input genes” is matched to the observed number of input genes). A z-score for the gene set is then computed as the observed test statistic minus the null test statistic divided by the null standard deviation, which is converted to a p-value based on the normal distribution. False discovery rates (FDRs) were calculated using an additional 50 null permutations to generate a distribution of null p-values. The FDR was calculated as the average number of null p-values less than a given threshold divided by the number of observed p-values less than that threshold.
Our null data (MDC, ANDIS, and SDR cohorts) was also used for the ExomeChip analysis of height10. As in the height analysis, before gene set enrichment analysis of BMI-associated variants, we removed variants absent in this null ExomeChip data. This resulted in exclusion of about 30% of the BMI-associated variants at suggestive of array-wide significance. Most of the excluded variants were in the very rarest allele frequency bins, and mostly reached suggestive rather than array-wide significance. The exclusion of the rarest variants is expected due to the much smaller sample size of the null cohorts relative to the BMI data. To try to include more variants in the analysis, we also generated null ExomeChip data based on the UK Biobank, which resulted in the exclusion of fewer BMI-associated variants (due to the much larger sample size of the UK Biobank data). However, we observed that use of these null data, despite including more of the rarest BMI-associated variants in the gene set enrichment analysis, dampened the signal and resulted in fewer significantly enriched gene sets. This result suggests that 1) the rarest variants are more likely to have a lower true positive rate and/or 2) the heterogeneity of the underlying biology increases with the inclusion of very rare variants.
Although some variants were excluded from the EC-DEPICT analysis, we have included them in the heatmap figures (Figure 2, Supplementary Figure 10).  This is because we assume that if the genes containing those variants have strong predicted membership in gene sets found to be significantly enriched, they are still good candidates for prioritization (and one of the main purposes of the heatmap strategy is to visually prioritize the best candidate genes). In fact, this is arguably even stronger evidence for prioritization of these genes, because they had no opportunity to influence the gene sets that are identified as enriched and, as such, independently support the biology implicated by these gene sets.
We have observed that extreme non-normality of gene set membership z-scores can, in certain situations, cause minor inflation of Type I error. To address this issue, we repeated the original EC-DEPICT analysis with an inverse-normal-transformed version of the reconstituted gene sets, in which every gene set is forced to have a normal z-score distribution for pathway membership. We then compared the rank of each significant gene set in the original results with the rank in the inverse normal transform and flagged “outliers” with respect to the change in rank (> 1.5 * the interquartile range). In visualizing the results with heat maps and in supplementary tables, outlier gene sets were excluded. 
3.2. Analyses
We performed four different analyses of the BMI-associated variants. In each case, for each locus, we included the best coding variant, including secondary signals if present. “GWAS-independent” analyses were performed by excluding EC loci conditionally dependent on or <1 Mb away from a known GWAS locus (see below for details). For this purpose, “known loci” consisted of a list of all variants used as input in the original DEPICT analysis in Locke et al.3 (P<5x10-4). This was necessary to confirm true independence from the original DEPICT findings (i.e. gene set enrichment results for EC that come from a completely non-overlapping set of genes relative to the original DEPICT analysis).
The breakdown of included variants is as follows. Array-wide significant variants (P<2x10-7) came from the final meta-analysis of Discovery, deCODE, and UK Biobank results across all analysis strata. For these variants (“stringent”), independence from genome-wide significant GWAS loci was determined by conditional analysis. Additional variants with p-values between 5x10-4 and 2x10-7 (“relaxed”) were based on Discovery in the all-ancestries sex-combined additive model. For these variants, independence from genome-wide significant GWAS loci was based on a distance of >1 Mb. For both stringent and relaxed variants, independence from marginally significant GWAS loci was also based on a distance of > 1 Mb. All loci were clumped +/- 1 Mb.
For the first analysis, we included all EC loci with p<5x10-4. After filtering, this left 244 variants in 242 genes; we discovered 67 gene sets (24 meta-gene sets) at FDR <0.05. After removing inverse normal transform outliers (see description above), that left 62 gene sets (still in 24 meta-gene sets). The second analysis included EC loci with 5x10-4 “independent” of a known GWAS locus3 (110 variants in 110 genes after filtering). We found no significant gene sets in this analysis. 
The third and fourth analyses included rare and low-frequency (RLF; <5% MAF) variants only. The third analyses included all RLF variants with P<5x10-4, representing a total of 50 variants in 50 genes after filtering. We found 512 significant gene sets at FDR <0.05 (107 meta-gene sets). After applying the inverse normal transform filter, this was reduced to 471 significant gene sets in 106 meta-gene sets. Finally, the last analysis included RLF variants with P<5x10-4 “independent” of a known GWAS locus3 (after filtering, 30 variants in 30 genes). This recovered 31 significant gene sets in 12 meta-gene sets at FDR <0.05. After the inverse normal transform, we retained 29 significant gene sets, still in 12 meta-gene sets.
3.3. Affinity propagation clustering
To collapse the most highly correlated gene sets, affinity propagation clustering was performed as described in Marouli et al. (2017)10. Briefly, “meta-gene sets” were generated by affinity propagation clustering3 of all pairs of 14,462 gene sets, using SciKit-Learn.clustering.AffinityPropagation version 0.1711, with a maximum iteration of 10,000 and a convergence iteration of 1,000. For each meta-gene set, P-values were assigned based on the most significant member gene set (considered the “best representative gene set”). In heat maps, z-scores for meta-gene set membership represent the z-score of the best representative gene set. Heat maps were generated with the ComplexHeatmap package in R12. For Online Mendelian Inheritance in Man (OMIM) annotations, a manual curation of obesity-related terms in the OMIM database was performed.
3.4. URLs
CHARGE Consortium ExomeChip annotation file: http://www.chargeconsortium.com/main/exomechip/ 
EC-DEPICT: https://github.com/RebeccaFine/obesity-ec-depict
EC-DEPICT meta-gene sets: https://github.com/RebeccaFine/obesity-ec-depict/blob/master/data/metacluster_labels.txt
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4. SUPPLEMENTARY FIGURES
Supplementary Figure 1 | Flowchart of the GIANT ExomeChip BMI study design.
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Supplementary Figure 2 | Quantile-quantile plots of BMI associations for coding SNVs tested in the Discovery GIANT meta-analyses. A-B. Quantile-quantile plots of BMI associations tested in all-ancestries (A) and European ancestry (B) strata for all coding (exonic and splicing) SNVs in black, and stratified by minor allele frequency (MAF) cut-offs; common variants (MAF≥5%) in green, rare and low-frequency variants (MAF<5%) in dark blue, and rare variants (MAF<1%) in light blue. C-D. Quantile-quantile plots of BMI associations tested in all-ancestries (C) and European ancestry (D) strata for all coding (exonic and splicing) SNVs in black, and after excluding (±1Mb) known and novel loci identified in previous BMI GWAS and in the ExomeChip meta-analysis (pink). 
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Supplementary Figure 3 | Manhattan plots of coding rare and low-frequency SNV associations in the Discovery GIANT dataset appended with the significant SNVs from the final combined meta-analysis. Manhattan plot of associations in all-ancestries sex-combined additive (A), all-ancestries women additive (B) and European ancestry sex-combined additive (C) strata. Each locus was defined using a 1Mb window on each side of the lead coding variant. Dots correspond to the Discovery GIANT meta-analysis results, while the final combined meta-analysis results were appended to the plots using triangles. Only significant loci in the final combined meta-analysis were colored; novel loci, secondary signals (in known GWAS loci, but independent from GWAS hit/proxy) and known loci were highlighted in red, light blue and dark blue, respectively. 
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Supplementary Figure 4 | Manhattan plots of coding common SNV associations obtained in the Discovery GIANT dataset appended with the significant SNVs from the final combined meta-analysis See also Supplementary Table 4 for detailed results. Each locus was defined using a 1Mb window on each side of the lead coding variant. Dots correspond to the Discovery GIANT meta-analysis results, while the final combined meta-analysis results were appended to the plots using triangles.
Panels A, B & C: Results from novel loci and novel secondary signals. Manhattan plot of associations in all-ancestries sex-combined additive (A), all-ancestries sex-combined recessive (B) and European ancestry sex-combined additive (C) strata. Only novel loci (in red) and novel secondary signals in known loci (in cyan) are shown in panels A, B & C. 
Panels D & E: Results from known loci, some of which with potential secondary signals. Manhattan plot of associations in all-ancestries sex-combined additive (D) and all-ancestries women additive (E) strata. Loci that were previously established (in blue), and signals in previously known loci, but for which conditional analyses could not convincingly determine whether the signal was secondary or the same locus (in grey) are shown in panels D & E. 
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Supplementary Figure 5 | Regional association plots for the significant rare and low-frequency coding loci identified in the final combined meta-analysis among all analysis strata. The association results shown in these plots are from the Discovery GIANT meta-analysis in the specified analysis strata for all ExomeChip SNVs (dots) and appended with the previous BMI GWAS results (European ancestry) from Locke et al. (crosses; Locke et al. Nature 518, 197-206). The size of the dots and crosses are weighted on the minor allele frequency. We have used the UK Biobank dataset (European ancestry; N=136,727) to calculate the linkage disequilibrium between the SNVs in the window and the reference coding SNV shown in turquoise. Only GWAS traits related with body weight are shown in the plots. (A) Regional plots for loci with only one significant coding SNV in the region (only unconditioned results shown). (B) Regional plots for loci with more than one significant coding SNVs or with a GWAS hit or proxy (r2>0.80 in EUR 1000G phase 3) in the region (<±1MB). Both unconditioned and conditioned results are shown. 
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[image: ]Supplementary Figure 6 | Relationship of allele frequencies and effect sizes of novel SNVs between European-ancestry and other ancestry populations (see also Supplementary Table 7). Panel A shows the data for the minor alleles of 14 low-frequency and rare SNVs. Panel B shows the data for the BMI-increasing allele of the 41 common SNVs. 
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Supplementary Figure 7 | Effect sizes (y-axis) of the 92 common coding variants by their BMI-increasing allele frequency. Effect sizes are expressed in SD per allele (Supplementary Table 4). Blue dots represent the 42 novel loci, orange dots represent loci that have been identified before in GWAS for obesity traits, and green dots represent association signals in previously established loci, but for which conditional analyses was not able to convincingly determine the signal as secondary or not (i.e. the previously established lead SNP was not available on the chip). 
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Supplementary Figure 8 | Effects of the two rare SNVs (p.Arg190Gln, p.Glu288Gly) in GIPR on BMI in the UK Biobank (N = 115,611, Interim release). Y-axis shows the difference from mean BMI in the UKBiobank, after adjusting for age and sex.
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Supplementary Figure 9 | Heatmaps of cross-trait associations for the novel R/LF independent loci identified in the final combined meta-analysis. Heatmap squares are –log10(P-values) with red-to-blue shading based on beta effect direction for the BMI-increasing allele in the final combined meta-analysis (blue). Green-to-blue shading hits correspond to positive beta effects with P-values between 0.05 and <2E-5, orange-to-red shading hits correspond to negative beta effects with P-values between 0.05 to <2E-5, yellow squares are not significant (P>0.05), and white squares are missing values. Clustering was done using the complete linkage method with Euclidean distance measure for the loci. SNVs clustering together are more significantly associated with the same set of traits. 
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Supplementary Figure 10 | Heatmaps showing full DEPICT gene set enrichment results A) of rare and low frequency nonsynonymous SNVs (from main text figure 2), B) of novel rare and low frequency nonsynonymous SNVs, and C) nonsynonymous SNVs of all allele frequencies. For any given square, the color indicates how strongly the corresponding gene (shown on the x-axis) is predicted to belong to the reconstituted gene set (y-axis). This value is based on the gene’s z-score for gene set inclusion in DEPICT’s reconstituted gene sets, where red indicates a higher and blue a lower z-score. To visually reduce redundancy and increase clarity, we chose one representative "meta-gene set" for each group of highly correlated gene sets based on affinity propagation clustering (Online Methods, Supplementary Information). Heatmap intensity and DEPICT P-values (see P-values in Supplementary Tables 17-19) correspond to the most significantly enriched gene set within the meta-gene set. Annotations for the genes indicate (1) whether the gene has an OMIM annotation as underlying a monogenic obesity disorder (black and grey), (2) the minor allele frequency of the significant ExomeChip (EC) variant (shades of blue; if multiple variants, the lowest-frequency variant was kept), (3) whether the variant’s P-value reached array-wide significance (<2x10-7) or suggestive significance (<5x10-4) (shades of purple), (4) whether the variant was novel, overlapping “relaxed” GWAS signals from Locke et al.3 (GWAS P<5x10-4), or overlapping “stringent” GWAS signals (GWAS P<5x10-8) (shades of pink), and (5) whether the gene was included in the gene set enrichment analysis or excluded by filters (shades of brown/orange) (Online Methods and Supplementary Information). Annotations for the gene sets indicate if the meta-gene set was found significant (shades of green; FDR <0.01, <0.05, or not significant) in the DEPICT analysis of GWAS results from Locke et al.3
[image: ]A


[image: ]
 B

C

[image: ]

Supplementary Figure 11 | Quantile-quantile plot for BMI associations for rare and low-frequency coding SNVs located in monogenic and syndromic genes of obesity. Single variant association results obtained in the final combined meta-analysis are enriched for coding SNVs located in monogenic and syndromic genes of obesity (see gene list and results in Supplementary Table 21). 
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Supplementary Figure 12 | Scatter plot comparison of the effect sizes for all variants that reached significance in the European-ancestry-discovery results (n = 526,508) and results including only studies with sample sizes of more than 5,000 individuals (n = 317,511).
5. [image: ]
5. AUTHOR CONTRIBUTIONS
Writing Group (wrote and edited manuscript)
Panos Deloukas, Mary F. Feitosa, Timothy M. Frayling, Mariaelisa Graff, Heather M. Highland, Joel N. Hirschhorn, Anne E. Justice, Guillaume Lettre, Cecilia M. Lindgren, Adam E. Locke, Ruth J.F. Loos, Yingchang Lu, Kari E. North, Claudia Schurmann, Valérie Turcot, Kristin L. Young 

Data preparation group (program development and quality control of data from contributing cohorts for meta-analyses)
Tamuno Alfred, Ingrid B. Borecki, Tonu Esko, Shuang Feng, Mariaelisa Graff, Heather M. Highland, Anne Justice, Tugce Karaderi, Dajiang J. Liu, Ken Sin Lo, Adam E. Locke, Ruth J.F. Loos, Yingchang Lu, Eirini Marouli, Nicholas G.D. Masca, M. Carolina Medina-Gomez, Poorva Mudgal, Maggie C.Y. Ng, Manuel A. Rivas, Suthesh Sivapalaratnam, Claudia Schurmann, Kathy Stirrups, Valérie Turcot, Sailaja Vedantam, Sara M. Willems, Thomas W. Winkler, Kristin L. Young, Xiaowei Zhan

BMI meta-analyses (discovery and follow-up, single-variant and gene-based)
Ingrid B. Borecki, Timothy M. Frayling, Heather M. Highland, Anne E. Justice, Joel N. Hirschhorn, Ching-Ti Liu, Daijiang J. Liu, Yingchang Lu, Ruth J.F. Loos, Claudia Schurmann, Valérie Turcot, Kristin L. Young

Childhood data (analyses and interpretation)
Inês Barroso, Jonathan P Bradfield, I. Sadaf Farooqi, Struan FA Grant, Hakon Hakonarson, Vanisha Mistry, Audrey E Hendricks, Gaëlle Marenne

Pleiotropy working group
Gonçalo Abecasis, Michael Boehnke, James P. Cook, Panos Deloukas, Fotios Drenos, Jose C. Florez, Heather M. Highland, Sekar Kathiresan, Hidetoshi Kitajima, Cecilia M. Lindgren, Dajiang J. Liu, Ruth J.F. Loos, Anubha Mahajan, Eirini Marouli, Gaëlle Marenne, Mark I. McCarthy, Patricia B. Munroe, Gina M. Peloso, John R.B. Perry, Katherine S. Ruth, Xueling Sim, Shuai Wang, Jennifer Wessel, Sara M. Willems, Cristen J. Willer15,1615,1613,144,5

Phenome-wide association studies
Lisa Bastarache, Josh C. Denny, Todd L. Edwards, Ayush Giri, Anubha Mahajan, Mark I. McCarthy

Gene-set enrichment analyses analyses
Rebecca S. Fine, Joel N. Hirschhorn, Tune H. Pers

Monogenic and syndromic gene enrichment analyses
Heather M. Highland, Alisa K. Manning

Fly Obesity Screen
Adelheid M. Lempradl, John A. Pospisilik

Overseeing of contributing studies
(1958 Birth Cohort) Panos Deloukas; (Add Health) Penny Gordon-Larsen, Kathleen Mullan Harris; (ADDITION-DK) Daniel R. Witte, Marit E. Jørgensen; (AGES) Vilmundur Gudnason, Tamara B. Harris; (Airwave) Paul Elliott; (AMC PAS) G. Kees Hovingh; (Amish) Jeffrey R. O'Connel; (ARIC) Eric Boerwinkle; (ARIC, Add Health) Kari E. North; (ASCOT-UK, ASCOT-UK) Helen R. Warren; Patricia B. Munroe; (ATBC) Satu Männistö; (Athero-Express Biobank Study) Hester M den Ruijter, Gerard Pasterkamp; (ATVB, Ottawa) Sekar Kathiresan; (BioVU) Todd L Edwards; (BRAVE) Emanuele Di Angelantonio, Rajiv Chowdhury; (BRIGHT) Patricia B Munroe; (CARDIA) Myriam Fornage, Pamela J. Schreiner; (CCHS) Gorm B. Jensen; (Cebu Longitudinal Health and Nutrition Survey) Karen L. Mohlke; (CGPS) Børge G. Nordestgaard; (CHD Exome + Consortium) Adam S. Butterworth, Joanna MM Howson, Dermot F. Reilly, John Danesh; (CHES) Rohit Varma; (CHOP) Struan F.A. Grant, Hakon Hakonarson; (Clear/eMERGE (Seattle)) Gail P. Jarvik; (CROATIA_Korcula) Veronique Vitart, Ozren Polasek, Igor Rudan; (deCODE) Kari Stefansson, Unnur Thorsteinsdottir; (DHS) Donald W. Bowden; (DIABNORD) Paul W. Franks; (DIACORE) Carsten A. Böger; (DPS) Jaakko Tuomilehto, Matti Uusitupa; (Duke) Sekar Kathiresan, Svati Shah; (EFSOCH) Andrew T. Hattersley, Timothy M. Frayling; (EGCUT) Tõnu Esko; (eMERGE (Seattle)) Eric B. Larson; (ENDO) Andrew P. Morris, Krina T. Zondervan; (EPIC-Potsdam) Matthias B. Schulze, Heiner Boeing; (EpiHealth) Erik Ingelsson, Paul W. Franks; (EUGENDA) Anneke I. den Hollander, Sascha Fauser; (EXTEND) Andrew T. Hattersley, Timothy M. Frayling; (Family Heart Study) Ingrid B. Borecki; (Fenland, EPIC) Robert A. Scott; (Fenland, EPIC, InterAct) Nicholas J. Wareham, Claudia Langenberg; (EPIC-CVD) John Danesh; (FIA3) Paul W. Franks; (FINCAVAS) Mika Kähönen, Kjell Nikus; (Finnish Twin Cohort) Jaakko Kaprio; (FINRISK) Veikko Salomaa; (FVG) Paolo Gasparini; (GECCO) Peter T. Campbell, Robert E. Schoen; (GeMEP) Gerard Tromp, David J. Carey, Helena Kuivaniemi; (GENDEP) Gerome Breen; (Generation Scotland) Caroline Hayward, Sandosh Padmanabhan; (Genetic Epidemiology Network of Arteriopathy (GENOA)) Sharon LR Kardia, Patricia A. Peyser; (GLACIER) Paul W. Franks, Frida Renström; (GoDARTS) Colin NA Palmer, Andrew D. Morris; (GRAPHIC) Nilesh J. Samani; (GSK-STABILITY) Dawn M. Waterworth, Lars Wallentin, Harvey D. White; (Health) Allan Linneberg; (Health ABC) Tamara B. Harris, Yongmei Liu; (HELIC MANOLIS) Eleftheria Zeggini, George Dedoussis; (HELIC Pomak) Eleftheria Zeggini, George Dedoussis; (HUNT-MI) Cristen J Willer; (ID1000/Spinoza (BBMRI-NL)) Steven H. Scholte; (Inter99) Torben Hansen, Torben Jørgensen; (INTERVAL Study) John Danesh; (IRASFS) Nicholette D. Palmer, Elizabeth K. Speliotes; (Jackson Heart Study (JHS)) James G. Wilson; (KORA S4) Konstantin Strauch, Annette Peters, Iris M. Heid; (LASA (BBMRI-NL)) Martin den Heijer; (LBC1921) John M. Starr; (LBC1921/LBC1936) Ian J. Deary; (Leipzig-Adults) Matthias Blüher, Peter Kovacs; (LOLIPOP-Exome) John C. Chambers, Jaspal S. Kooner; (LOLIPOP-OmniEE) John C. Chambers, Jaspal S. Kooner; (Marshfield Clinic Personalized Medicine Research Project) Murray H. Brilliant, Peggy L. Peissig; (Massachusetts General Hospital Cardiology and Metabolic Patient Cohort (CAMP)) Paul L. Huang; (MESA) Jerome I. Rotter, Xiuqing Guo; (Montreal Heart Institute Biobank (MHIBB)) Marie-Pierre Dubé, Guillaume Lettre, John D. Rioux, Jean-Claude Tardif; (MORGAM Central Laboratory) Markus Perola; (MORGAM Data Centre) Kari Kuulasmaa; (OBB) Fredrik Karpe; (Ophthalamic Western Australia Biobank & Blue Mountains Eye Study) Alex W. Hewitt; (PCOS) Andrew P. Morris, Cecilia M. Lindgren; (PIVUS) Cecilia M. Lindgren, Lars Lind; (PRIME - Belfast) Frank Kee; (PRIME - Lille) Philippe Amouyel; (PRIME - Strasbourg) Mary Moitry; (PRIME - Toulouse) Jean Ferrieres; (PROLAPSE (BBMRI-NL)) Kirsten B. Kluivers; (PROMIS) Danish Saleheen; (PROSPER) Naveed Sattar; (QC) Manuel A. Rivas; (QIMR) Grant W. Montgomery, Dale R. Nyholt, Andrew C. Heath, Sarah E. Medland; (Raine) Alex W. Hewitt; (RISC) Beverley Balkau, Ele Ferrannini, Mark Walker; (Rotterdam Study I) André G. Uitterlinden, Oscar H. Franco, M. Arfan Ikram; (SCOOP) Inês Barroso, I. Sadaf Farooqi; (SEARCH) Alison M. Dunning; (SHIP/SHIP-Trend) Hans-Jörgen Grabe; (SIBS) Douglas F. Easton; (SOLID TIMI-52) Dawn M. Waterworth; (SORBS) Andrew P. Morris, Michael Stumvoll, Anke Tönjes; (Southampton) Andrew J. Lotery; (The Hoorn Diabetes Care System Cohort study (BBMRI-NL)) Nienke van Leeuwen; (The Mother Child Cohort of Norway) Pål R. Njølstad, Stefan Johansson; (The Mount Sinai BioMe Biobank) Erwin P. Bottinger, Ruth JF Loos; (The NEO Study) Dennis O. Mook-Kanamori; (The NHAPC study, The GBTDS study) Xu Lin; (The Western Australian Pregnancy Cohort (Raine) Study) Craig E.Pennell, Trevor A. Mori; (TUDR) Wayne H-H Sheu; (TwinsUK) Timothy D. Spector; (UCLA-Utrecht) Roel A. Ophoff; (UCP (BBMRI-NL)) Mark CH de Groot; (UKHLS) Meena Kumari; (ULSAM) Andrew P. Morris; (Utrecht Health Project) Folkert W. Asselbergs; (Vejle Biobank) Ivan Brandslund, Cramer Christensen, Oluf Pedersen; (WGHS) Daniel I. Chasman, Paul M. Ridker; (Women's Health Initiative) Paul L. Auer; (WOSCOPS) Ian Ford; (WTCCC-UKT2D) Mark I. McCarthy, Katharine R. Owen; (YFS) Terho Lehtimäki, Olli T. Raitakari

Genotyping of contributing studies
(1958 Birth Cohort) Kathleen E. Stirrups, Stavroula Kanoni; (Add Health) Penny Gordon-Larsen, Ethan M. Lange, Leslie A. Lange, Angela L. Mazul; (ADDITION-DK) Anette P. Gjesing; (Airwave) Evangelos Evangelou, Marcelo P. Segura-Lepe; (AMC PAS) Suthesh Sivapalaratnam; (Amish) Laura M. Yerges-Armstrong, James A. Perry; (ARIC) Ellen W. Demerath, Megan Grove; (ASCOT-UK, ASCOT-SC) Patricia B. Munroe; (Athero-Express Biobank Study) Sander W van der Laan; (BBMRI-NL) Sita H. Vermeulen Linda Broer, Cornelia M. van Duijn, Paul I.W. de Bakker; (BRAVE) Emanuele Di Angelantonio; (Cambridge Cancer Studies) Joe G. Dennis; (CARDIA) Myriam Fornage; (CCHS) Anne Tybjaerg-Hansen, Anette Varbo; (CGPS) Børge G. Nordestgaard, Sune F. Nielsen; (CHD Exome + Consortium) Adam S. Butterworth, Joanna MM Howson, Dermot F. Reilly, John Danesh, Robin Young; (CHOP) Struan F.A. Grant, Hakon Hakonarson; (CIHDS) Marianne Benn, Ruth Frikke-Schmidt; (Clear/eMERGE (Seattle)) Gail P. Jarvik; (CROATIA_Korcula) Veronique Vitart; (DIABNORD) Paul W. Franks; (DIACORE) Carsten A. Böger, Mathias Gorski; (DPS) Jaakko Tuomilehto; (DR’s EXTRA) Timo A. Lakka, Rainer Rauramaa; (Duke) Sekar Kathiresan; (EGCUT) Tõnu Esko, Lili Milani; (ENDO) Andrew P. Morris; (EPIC-Potsdam) Matthias B. Schulze, Karina Meidtner; (EpiHealth) Erik Ingelsson, Paul W. Franks; (EUGENDA) Anneke I den Hollander; (Family Heart Study) Kent D. Taylor; (Fenland, EPIC) Robert A. Scott; (Fenland, EPIC, InterAct) Nicholas J. Wareham, Claudia Langenberg; (FINCAVAS) Mika Kähönen; (Finnish Twin Cohort) Anu Loukola; (FUSION) Michael Boehnke, Francis S. Collins; (FVG) Ilaria Gandin; (GECCO)	Peter T. Campbell, Robert E. Schoen; (GeMEP) Gerard Tromp, David J. Carey, Helena Kuivaniemi; (Generation Scotland) Caroline Hayward; (Genetic Epidemiology Network of Arteriopathy (GENOA)) Sharon LR Kardia; (GLACIER) Paul W. Franks; (GoDARTS) Colin NA Palmer; (GRAPHIC) Nilesh J. Samani; (GSK-STABILITY) Dawn M. Waterworth; (Health) Jette Bork-Jensen; (Health ABC) Tamara B. Harris, Yongmei Liu; (Health and Retirement Study (HRS) ) Jessica D. Faul, Wei Zhao; (HELIC MANOLIS) Lorraine Southam; (HELIC Pomak) Lorraine Southam; (ID1000/Spinoza (BBMRI-NL)) Anke Hammerschlag; (Inter99) Torben Hansen, Niels Grarup; (INTERVAL Study) Carmel Moore, Jennifer Sambrook, Willem Ouwehand, David Roberts, Adam Butterworth; (IRASFS) Nicholette D. Palmer; (KORA) Martina Müller-Nurasyid; (KORA S4) Konstantin Strauch; (LBC1921/LBC1936) Gail Davies; (Leipzig-Adults) Anubha Mahajan; (LOLIPOP-Exome) John C. Chambers, Jaspal S. Kooner; (LOLIPOP-OmniEE) John C. Chambers, Jaspal S. Kooner; (Marshfield Clinic Personalized Medicine Research Project) Murray H. Brilliant; (MESA) Jerome I. Rotter, Yii-Der Ida Chen, Kent D. Taylor; (METSIM) Johanna Kuusisto, Markku Laakso; (Montreal Heart Institute Biobank (MHIBB)) Marie-Pierre Dubé; (OBB) Fredrik Karpe; (Ophthalamic Western Australia Biobank & Blue Mountains Eye Study) Alex W. Hewitt; (PCOS) Andrew P. Morris; (PIVUS) Cecilia M. Lindgren; (PROLAPSE (BBMRI-NL)) Kirsten B. Kluivers; (QIMR) Grant W. Montgomery, Dale R. Nyholt; (Raine) Alex W. Hewitt; (Rotterdam Study I) André G. Uitterlinden, M. Carolina Medina-Gomez, Fernando Rivadeneira; (SDC) Henrik Vestergaard; (SEARCH) Alison M. Dunning; (SHIP/SHIP-Trend) Uwe Völker; (SOLID TIMI-52) Dawn M. Waterworth; (SORBS) Andrew P. Morris; (Southampton) Andrew J. Lotery, Helen L. Griffiths; (SR) Stefania Cappellani, Angela D'Eustacchio; (The Hoorn Diabetes Care System Cohort study (BBMRI-NL)) Nienke van Leeuwen; (The Mother Child Cohort of Norway) Øyvind Helgeland; (The Mount Sinai BioMe Biobank) Erwin P. Bottinger, Ruth JF Loos, Yingchang Lu, Claudia Schurmann; (The NEO Study) Ruifang Li-Gao; (The NHAPC study, The GBTDS study) Xu Lin, Huaixing Li, Yao Hu; (The Western Australian Pregnancy Cohort (Raine) Study) Craig E. Pennell; (TUDR) Eric Kim; (TwinsUK) Andrew P. Morris; (UCLA-Utrecht) Roel A. Ophoff; (UCP (BBMRI-NL)) Mark CH de Groot; (UKHLS) Meena Kumari; (ULSAM) Andrew P. Morris; (Utrecht Health Project) Michiel L. Bots; (WGHS) Daniel I. Chasman, Audrey Y. Chu; (Women's Health Initiative) Charles L. Kooperberg; (WOSCOPS) Chris J. Packard; (WTCCC-UKT2D) Mark I. McCarthy; (YFS) Terho Lehtimäki, Leo-Pekka Lyytikäinen

Phenotyping of contributing studies
(Add Health) Penny Gordon-Larsen, Kathleen Mullan Harris; (ADDITION-DK) Daniel R. Witte; (Airwave) Evangelos Evangelou; (AMC PAS) Suthesh Sivapalaratnam; (Amish) Laura M. Yerges-Armstrong; (ARIC) Ellen W. Demerath; (ARIC, Add Health) Kari E. North; (ASCOT-SC) Mark J. Caulfield; (ATBC) Satu Männistö; (BBMRI-NL) Sita H. Vermeulen; (BioVU) Todd L. Edwards, Digna R. Velez Edwards; (Blue Mountains Eye Study) Paul Mitchell; (BRAVE) Emanuele Di Angelantonio; (BRIGHT) Mark J Caulfield; (CARL) Antonietta Robino; (CCHS) Gorm B Jensen, Anne Tybjaerg-Hansen, Anette Varbo; (Cebu Longitudinal Health and Nutrition Survey) Nanette R. Lee; (CGPS) Børge G. Nordestgaard, Pia R. Kamstrup; (CHD Exome + Consortium) Adam S. Butterworth, Joanna MM Howson, Dermot F. Reilly, John Danesh, Robin Young; (CHES) Rohit Varma, Roberta McKean-Cowdin; (CHOP) Struan F.A. Grant, Hakon Hakonarson, Jonathan P. Bradfield; (CIHDS) Ruth Frikke-Schmidt, Lia E. Bang; (Clear/eMERGE (Seattle)) Gail P. Jarvik, Amber A. Burt; (CROATIA_Korcula) Ozren Polasek, Igor Rudan; (DIABNORD) Olov Rolandsson; (DIACORE) Carsten A. Böger, Myriam Rheinberger; (DPS) Anne U Jackson, Jaana Lindström; (DR’s EXTRA) Pirjo Komulainen, Timo A. Lakka, Rainer Rauramaa; (Duke) Svati Shah; (EFSOCH) Andrew T. Hattersley; (EGCUT) Evelin Mihailov; (ENDO) Krina T. Zondervan; (EPIC-Potsdam) Heiner Boeing; (EPIC-CVD) Adam Butterworth; (EpiHealth) Erik Ingelsson; (EUGENDA) Sascha Fauser; (EXTEND) Andrew T. Hattersley; (Family Heart Study) Mary F. Feitosa; (Fenland, EPIC, InterAct) Nicholas J. Wareham; (FIA3) Jan-Håkan Jansson; (FINCAVAS) Mika Kähönen, Kjell Nikus; (Finnish Twin Cohort) Jaakko Kaprio; (FINRISK) Veikko Salomaa; (FUSION) Amy J. Swift; (FVG) Eulalia Catamo; (GECCO) Peter T. Campbell, Robert E Schoen; (GeMEP) Gerard Tromp; (Generation Scotland) Caroline Hayward; (Genetic Epidemiology Network of Arteriopathy (GENOA)) Sharon LR Kardia; (GLACIER) Frida Renström; (GoDARTS) Colin NA Palmer, Andrew D Morris; (GRAPHIC) Nilesh J. Samani; (GSK-STABILITY) Lars Wallentin, Harvey D. White; (Health) Allan Linneberg, Betina H Thuesen; (Health ABC) Tamara B. Harris, Yongmei Liu; (Health and Retirement Study (HRS) ) Jessica D. Faul; (HELIC MANOLIS) Lorraine Southam, Aliki-Eleni Farmaki, Emmanouil Tsafantakis; (HELIC Pomak) Lorraine Southam, Aliki-Eleni Farmaki, Maria Karaleftheri; (HUNT-MI) Oddgeir L. Holmen; (BBMRI-NL)) Steven H. Scholte, Anke Hammerschlag; (Inter99) Torben Jørgensen, Niels Grarup; (INTERVAL Study) Carmel Moore, Jennifer Sambrook, Willem Ouwehand, David Roberts; (IRASFS) Nicholette D. Palmer, Bratati Kahali; (KORA) Martina Müller-Nurasyid; (KORA S4) Annette Peters; (LBC1921) John M Starr, Alison Pattie; (LBC1921/LBC1936) Ian J. Deary; (LBC1936) Janie Corley; (Leipzig-Adults) Matthias Blüher, Peter Kovacs; (LOLIPOP-Exome) John C. Chambers, Jaspal S. Kooner; (LOLIPOP-OmniEE) John C. Chambers, Jaspal S Kooner; (Marshfield Clinic Personalized Medicine Research Project) Peggy L. Peissig, Thomas N. Person; (Massachusetts General Hospital Cardiology and Metabolic Patient Cohort (CAMP)) Steven A. Lubitz, Patrick T. Ellinor; (MESA) Matthew Allison; (METSIM) Xueling Sim; (Montreal Heart Institute Biobank (MHIBB)) Guillaume Lettre, Ken Sin Lo, Valérie Turcot; (MORGAM Data Centre) Kari Kuulasmaa; (NESCOG (BBMRI-NL)) Tinca J. Polderman; (OBB) Fredrik Karpe, Matt Neville; (Ophthalamic Western Australia Biobank & Blue Mountains Eye Study) Alex W. Hewitt; (PCOS) Cecilia M. Lindgren; (PIVUS) Lars Lind; (PRIME - Belfast) Frank Kee; (PRIME - Lille) Philippe Amouyel; (PRIME - Strasbourg) Mary Moitry; (PRIME - Toulouse) Jean Ferrieres; (PROLAPSE (BBMRI-NL)) Kirsten B Kluivers; (PROSPER) Stella Trompet; (QIMR) Grant W. Montgomery, Dale R. Nyholt, Andrew C. Heath, Sarah E. Medland; (Raine) Alex W. Hewitt; (RISC) Beverley Balkau, Ele Ferrannini; (Rotterdam Study I) Oscar H. Franco, M. Arfan Ikram, M. Carolina Medina-Gomez, Fernando Rivadeneira; (SDC) Eva RB Petersen; (SORBS) Michael Stumvoll, Anke Tönjes; (Southampton) Andrew J Lotery, Helen L Griffiths; (SR) Marco Brumat; (The Mother Child Cohort of Norway) Pål R. Njølstad, Øyvind Helgeland; (The Mount Sinai BioMe Biobank) Erwin P. Bottinger, Yingchang Lu, Claudia Schurmann; (The NEO Study) Renée de Mutsert; (The NHAPC study, The GBTDS study) Xu Lin, Huaixing Li, Liang Sun; (The Western Australian Pregnancy Cohort (Raine) Study) Craig E. Pennell, Trevor A. Mori; (TUDR) Wayne H-H Sheu, Keng-Hung Lin; (TwinsUK) Timothy D. Spector, Kerrin S. Small; (UCLA-Utrecht) René S. Kahn; (UCP (BBMRI-NL)) Mark CH de Groot; (UKGPCS) Artitaya Lophatananon; (UKHLS) Meena Kumari; (ULSAM) Vilmantas Giedraitis; (Utrecht Health Project) Michiel L. Bots; (WGHS) Daniel I. Chasman, Paul M. Ridker; (Women's Health Initiative) Charles L. Kooperberg; (WOSCOPS) Chris J. Packard; (WTCCC-UKT2D) Mark I. McCarthy, Katharine R. Owen; (YFS) Terho Lehtimäki, Olli T Raitakari

Data analysis of contributing studies
(1958 Birth Cohort) Kathleen E. Stirrups, Sameer Alharthi; (AGES) Albert Vernon Smith; (Airwave) Evangelos Evangelou, Marcelo P. Segura-Lepe; (AMC PAS) Suthesh Sivapalaratnam; (Amish) Jeffrey R. O'Connel, Laura M. Yerges-Armstrong, James A. Perry; (ARIC, Add Health) Kari E. North; (ARIC/Add Health) Kristin L. Young, Mariaelisa Graff; (ASCOT-UK, ASCOT-SC) Helen R. Warren; Hanieh Yaghootkar; (Athero-Express Biobank Study) Sander W. van der Laan; (ATVB, Ottawa) Hayato Tada; (BBMRI-NL) Linda Broer; (BioVU) Todd L. Edwards, Ayush Giri; (BRAVE) Rajiv Chowdhury, Dewan S. Alam; (BRIGHT) Helen R. Warren; (Cambridge Cancer Studies) Joe G. Dennis, Ailith Pirie, Deborah J. Thompson; (CARDIA) Myriam Fornage, Li-An Lin; (CARL) Antonietta Robino, Massimiliano Cocca, Dragana Vuckovic; (Cebu Longitudinal Health and Nutrition Survey) Ying Wu; (CHD Exome + Consortium) Adam S. Butterworth, Joanna MM Howson, Dermot F. Reilly, Robin Young, Praveen Surendran; (CHES) Yucheng Jia; (CHOP) Jonathan P. Bradfield; (CROATIA_Korcula) Veronique Vitart; (deCODE) Valgerdur Steinthorsdottir, Gudmar Thorleifsson; (DHS) Amanda J Cox, Poorva Mudgal, Maggie CY Ng; (DIABNORD) Tibor V. Varga; (DIACORE) Carsten A. Böger, Mathias Gorski, Myriam Rheinberger; (Duke) Aniruddh P. Patel; (EFSOCH) Hanieh Yaghootkar; (EGCUT) Tõnu Esko; (eMERGE (Seattle)) David S. Crosslin; (ENDO) Anubha Mahajan, Tugce Karaderi, Neil Robertson; (EPIC) Jing Hua Zhao; (EPIC-Potsdam) Karina Meidtner; (EPIC-CVD) Adam S. Butterworth, Joanna MM Howson, Dermot F. Reilly, Robin Young, Praveen Surendran; (EpiHealth) Stefan Gustafsson; (EUGENDA) Jordi Corominas Galbany; (EXTEND) Hanieh Yaghootkar; (Family Heart Study) Mary F Feitosa; (Fenland) Jian'an Luan; (Fenland, EPIC) Robert A. Scott; (Fenland, InterAct) Sara M. Willems; (FIA3) Tibor V. Varga; (FINCAVAS) Jussi Hernesniemi; (FIN-D2D 2007) Hannu Puolijoki, Matti Uusitupa; (Finnish Twin Cohort) Liang He; (FINRISK 2007 (T2D)) Tellervo Korhonen, Satu Männistö, Heather Stringham; (Finrisk Extremes and QC) Sailaja Vedantam; (Framingham Heart Study) Ching-Ti Liu, Nancy L. Heard-Costa; (FVG) Ilaria Gandin; (GECCO) Mengmeng Du; (GeMEP) Gerard Tromp; (GENDEP) Katherine E. Tansey, Rudolf Uher; (Generation Scotland) Caroline Hayward, Jennifer E. Huffman; (Genetic Epidemiology Network of Arteriopathy (GENOA)) Lawrence F. Bielak; (GIANT-Analyst) Anne E. Justice; (GLACIER) Tibor V. Varga; (GoDARTS) Anubha Mahajan; (GRAPHIC) Nilesh J. Samani, Nicholas GD Masca, Christopher P. Nelson; (GSK-STABILITY) Dawn M. Waterworth, Andrew Slater; (Health) Jette Bork-Jensen; (Health ABC) Mike A. Nalls; (Health and Retirement Study (HRS) ) Wei Zhao, Erin B. Ware; (HELIC MANOLIS) Lorraine Southam; (HELIC Pomak) Lorraine Southam; (HUNT-MI) Wei Zhou; (Inter99) Niels Grarup; (INTERVAL Study) Adam Butterworth; (IRASFS) Nicholette D. Palmer, Bratati Kahali; (Jackson Heart Study (JHS)) Leslie A. Lange, Jin Li; (KORA S4) Thomas W Winkler; (LBC1921/LBC1936) Gail Davies; (Leipzig-Adults) Anubha Mahajan; (LOLIPOP-Exome) John C. Chambers, Jaspal S. Kooner, Weihua Zhang; (LOLIPOP-OmniEE) John C. Chambers, Jaspal S. Kooner, Weihua Zhang; (Massachusetts General Hospital Cardiology and Metabolic Patient Cohort (CAMP)) Steven A. Lubitz, Honghuang Lin; (MESA) Jerome I. Rotter, Xiuqing Guo, Jie Yao; (METSIM) Johanna Kuusisto, Markku Laakso, Xueling Sim; (MONICA-Brianza) Giovanni Veronesi; (Montreal Heart Institute Biobank (MHIBB)) Guillaume Lettre, Ken Sin Lo, Valérie Turcot; (OBB) Anubha Mahajan; (Ophthalamic Western Australia Biobank & Blue Mountains Eye Study) Gabriel Cuellar-Partida; (PCOS) Anubha Mahajan, Tugce Karaderi, Neil Robertson; (PIVUS) Anubha Mahajan, Tugce Karaderi, Neil Robertson; (PROLAPSE (BBMRI-NL)) Kirsten B. Kluivers; (PROMIS) Asif Rasheed, Wei Zhao; (PROSPER) J Wouter Jukema; (QC GoT2D/T2D-GENES (FUSION, METSIM, etc)) Adam E Locke; (QIMR) Yadav Sapkota; (RISC) Hanieh Yaghootkar; (Rotterdam Study I) M. Carolina Medina-Gomez, Fernando Rivadeneira; (SCOOP) Vanisha Mistry, Audrey E. Hendricks, Gaëlle Marenne; (SDC) Christian T Have; (SHIP/SHIP-Trend) Alexander Teumer; (SOLID TIMI-52) Dawn M. Waterworth, Andrew Slater; (SORBS) Andrew P. Morris; (Southampton) Jane Gibson; (The Hoorn Diabetes Care System Cohort study (BBMRI-NL)) Nienke van Leeuwen; (The Mother Child Cohort of Norway) Stefan Johansson, Øyvind Helgeland; (The Mount Sinai BioMe Biobank) Yingchang Lu, Claudia Schurmann; (The NEO Study) Ruifang Li-Gao; (The NHAPC study, The GBTDS study) Xu Lin, Huaixing Li, Yao Hu; (The Western Australian Pregnancy Cohort (Raine) Study) Carol A. Wang; (UCLA-Utrecht) Loes M Olde Loohuis; (UCP (BBMRI-NL)) Mark CH de Groot; (UK Biobank) Andrew R. Wood, Timothy M. Frayling; (UKGPCS) Artitaya Lophatananon; (UKHLS) Meena Kumari; (UKOPS) Jonathan P. Tyrer; (ULSAM) Anubha Mahajan, Tugce Karaderi, Neil Robertson; (Utrecht Health Project) Jessica van Setten; (WGHS) Daniel I Chasman, Audrey Y Chu; (Women's Health Initiative) Paul L. Auer, Jeff Haessler; (WOSCOPS) Ian Ford, Sandosh Padmanabhan; (WTCCC-UKT2D) Wei Gan; (YFS) Leo-Pekka Lyytikäinen

6. ACKNOWLEDGMENTS
	Cohort or individual
	Acknowledgements (funding, personal, groups, …), include funding identification numbers/codes

	
	

	1958 Birth Cohort
	We are grateful for being able to use the British 1958 Birth Cohort DNA collection. Sample collection funded by the Medical Research Council grant G0000934 and the Wellcome Trust grant 068545/Z/02. Genotyping was funded by the Wellcome Trust. 

	1958 Birth Cohort
	Deloukas work forms part of the research themes contributing to the translational research portfolio of Barts Cardiovascular Biomedical Research Unit which is supported and funded by the National Institute for Health Research. Analysis was supported by BHF grant (Deloukas) RG/14/5/30893

	Add Health
	The analysis grant funded by National Institutes of Health Grant from the Eunice Kennedy Shriver National Institute of Child Health and Human Development R01HD057194 supported genotyping, phenotyping, and analysis using data from National Longitudinal Study of Adolescent to Adult Health (Add Health), a program project directed by Kathleen Mullan Harris and designed by J. Richard Udry, Peter S. Bearman, and Kathleen Mullan Harris at the University of North Carolina at Chapel Hill, and funded by grant P01-HD31921 from the Eunice Kennedy Shriver National Institute of Child Health and Human Development, with cooperative funding from 23 other federal agencies and foundations. Special acknowledgment is due Ronald R. Rindfuss and Barbara Entwisle for assistance in the original design. Information on how to obtain the Add Health data files is available on the Add Health website (http://www.cpc.unc.edu/addhealth). No direct support was received from grant P01-HD31921 for this analysis. We thank Amy Perou of the BioSpecimen Processing facility and Amanda Floyd Beaty and Michael Andre of the Mammalian Genotyping Core at University of North Carolina at Chapel Hill. We are grateful to the Carolina Population Center (P2C HD050924) for general support. 

	ADDITION-DK
	We would like to thank the ADDITION-DK participants and the participating general practitioners for their contribution to the study. We acknowledge the very important contributions of Dr. Knut Borch-Johnsen, Professor Annelli Sandbæk, and Professor Torsten Lauritzen in setting up the ADDITION-DK study. The ADDITION-DK study received funding from: the Danish Center for Evaluation and Health Technology Assessment; the Danish Research Foundation for General Practice; the counties of Aarhus, Copenhagen, Ringkoebing, Ribe, and South Jutland; the National Board of Health; the Danish Medical Research Council (22-04-0390); the Danish Diabetes Association; the Danish Diabetes Academy; the Danish Council for Strategic Research; the Novo Nordisk Foundation; the Diabetes Fund of the National Board of Health; the A.P. Møller Foundation; and the Aarhus University Research Foundation. ADDITION-DK has been given unrestricted grants from Novo Nordisk A/S, Novo Nordisk Scandinavia AB, Novo Nordisk UK, ASTRA Denmark, Pfizer Denmark, GlaxoSmithKline Pharma Denmark, Servier Denmark A/S, and HemoCue Denmark A/S. The ADDITION-PRO study was funded by an unrestricted grant from the European Foundation for the Study of Diabetes/Pfizer for Research into Cardiovascular Disease Risk Reduction in Patients with Diabetes (74550801), by the Danish Council for Strategic Research and by internal research and equipment funds from Steno Diabetes Center A/S.

	AGES-Reykjavik
	This study has been funded by NIH contracts N01-AG-1-2100 and 271201200022C, the NIA Intramural Research Program, Hjartavernd (the Icelandic Heart Association), and the Althingi (the Icelandic Parliament). The study is approved by the Icelandic National Bioethics Committee, VSN: 00-063. The researchers are indebted to the participants for their willingness to participate in the study.

	Airwave
	Funding:The Airwave Study is funded by the Home Office (grant number 780-TETRA) with additional support from the National Institute for Health Research (NIHR) Imperial College Healthcare NHS Trust (ICHNT) and Imperial College Biomedical Research Centre (BRC). Paul Elliott is an NIHR Senior Investigator and is supported by the ICHNT and Imperial College BRC, the MRC-PHE Centre for Environment and Health and the NIHR Health Protection Research Unit on Health Impact of Environmental Hazards. This work used computing resources of the UK MEDical BIOinformatics partnership - aggregation, integration, visualisation and analysis of large, complex data (UK MED-BIO) which is supported by the Medical Research Council [grant number MR/L01632X/1]. Acknowledgements: We thank all participants in the Airwave Health Monitoring Study. We also thank Louisa Cavaliero who assisted in data collection and management as well as Peter McFarlane and the Glasgow CARE, Patricia Munroe at Queen Mary University of London, Joanna Sarnecka and Ania Zawodniak at Northwick Park for their contributions to the study.

	Alex P. Reiner
	Alex P. Reiners was supported by R01 DK089256-05.

	Alex W Hewitt
	AWH is supported by an NHMRC Practitioner Fellowship (APP1103329).

	Alisa K. Manning
	Dr. Alisa K. Manning received funding from NIH/NIDDK K01 DK107836

	Amish
	We gratefully acknowledge our Amish liaisons, field workers and clinic staff and the extraordinary cooperation and support of the Amish community without which these studies would not have been possible. The Amish studies are supported by grants and contracts from the NIH, including K01HL116770, U01 HL072515-06, U01 HL84756, U01HL105198, U01 GM074518, . We thank our Amish research volunteers for their long-standing partnership in research, and the research staff at the Amish Research Clinic for their hard work and dedication.

	Andrew Hattersley
	Andrew T Hattersley is a Wellcome Trust Senior Investigator (WT098395); and a National Institute of Health Research Senior Investigator.

	Andrew Morris
	Andrew P Morris is a Wellcome Trust Senior Fellow in Basic Biomedical Science (grant number WT098017).

	Andrew R Wood
	Andrew R Wood is supported by the European Research Council (grant 323195: SZ-245 50371-GLUCOSEGENES-FP7-IDEAS-ERC)

	Anne Justice
	American Heart Association (13POST16500011); NIH (R01-DK089256, 1R01DK101855-01, 1K99HL130580-01A1)

	Anneke den Hollander (EUGENDA)
	The research leading to these results has received funding from the European Research Council under the European Union's Seventh Framework Programme (FP/2007-2013) / ERC Grant Agreement n. 310644 (MACULA). 

	ARIC
	The Atherosclerosis Risk in Communities (ARIC) study is carried out as a collaborative study supported by the National Heart, Lung, and Blood Institute (NHLBI) contracts (HHSN268201100005C, HHSN268201100006C, HHSN268201100007C, HHSN268201100008C, HHSN268201100009C, HHSN268201100010C, HHSN268201100011C, and HHSN268201100012C). The authors thank the staff and participants of the ARIC study for their important contributions. Funding support for “Building on GWAS for NHLBI-diseases: the U.S. CHARGE consortium” was provided by the NIH through the American Recovery and Reinvestment Act of 2009 (ARRA) (5RC2HL102419).

	ASCOT-UK and ASCOT-SC
	This work was supported by Pfizer, New York, NY, USA, for the ASCOT study and the collection of the ASCOT DNA repository; by Servier Research Group, Paris, France; and by Leo Laboratories, Copenhagen, Denmark. We thank all ASCOT trial participants, physicians, nurses, and practices in the participating countries for their important contribution to the study. In particular we thank Clare Muckian and David Toomey for their help in DNA extraction, storage, and handling. Genotyping of ASCOT-SC and the Exome chip in ASCOT-UK was funded by the National Institutes of Health Research.

	ATBC
	The ATBC Study was supported by contracts HHSN261201000006C and HHSN261201500005C

	Athero-Express Biobank Study
	We also acknowledge the support from the Netherlands CardioVascular Research Initiative from the Dutch Heart Foundation, Dutch Federation of University Medical Centres, the Netherlands Organisation for Health Research and Development and the Royal Netherlands Academy of Sciences.

	Athero-Express Biobank Study
	Sander W. van der Laan is funded through grants from the Netherlands CardioVascular Research Initiative (“GENIUS”, CVON2011-19), the Interuniversity Cardiology Institute of the Netherlands (ICIN, 09.001), and through the FP7 EU project CVgenes@target (HEALTH-F2-2013-601456). Claudia Tersteeg, Krista den Ouden, Mirjam B. Smeets, and Loes B. Collé are graciously acknowledged for their work on the DNA extraction. Saskia Haitjema, Ian D. van Koeverden, Evelyn Velema, Sara van Laar, Sander M. van de Weg, Arjan H. Schoneveld, Petra H. Homoed-van der Kraak, and Aryan Vink are graciously acknowledged for their continuing work on the Athero-Express Biobank Study. We would also like to thank all the (former) employees involved in the Athero-Express Biobank Study of the Departments of Surgery of the St. Antonius Hospital Nieuwegein and University Medical Center Utrecht for their continuing work. Jessica van Setten is graciously acknowledged for her help in the quality assurance and quality control of the genotype data. Lastly, we would like to thank all participants of the Athero-Express Biobank Study; without you these kinds of studies would not be possible.

	BBMRI-NL
	The BBMRI-NL embodies the Dutch Biobanking and Biomolecular Research Infrastructure project, including large population cohorts and clinical collections. All studies were financially supported by a Research Infrastructure financed by the Dutch government (NWO 184.021.007). The Hoorn Diabetes Care System Cohort study likes to acknowledge the Netherlands Organisation for Health Research and Development (ZonMW) for funding (grant number 113102006) and is supported by the Diabetes Care System West-Friesland. Contributing members of the DCS study are: G Nijpels, J Beulens, AMW van der Heijden, F Rutters, S Rauh, JM Dekker, all VU University Medical Center Amsterdam and LM 't Hart, N van Leeuwen, Leiden University Medical Center, Leiden, The Netherlands. NESCOG received funding from NWO/MaGW VIDI-016-065-318; NWO VICI 453-14-005, and this research was part of Science Live, the innovative research program of science center NEMO that enables scientists to carry out real, publishable, peer-reviewed research using NEMO visitors as volunteers. The Longitudinal Aging Study Amsterdam is supported by a grant from the Netherlands Ministry of Health Welfare and Sports, Directorate of Long-Term Care. The authors would like to acknowledge DJH Deeg, M den Heijer, MA Huisman, NM van Schoor, and KMA Swart*. UCP would like to acknowledge Prof.Dr. Olaf H. Klungel and Dr. Anke-Hilse Maitland-Van der Zee for granting access to the UCP study data.

	BioVU
	The BioVU dataset used in the analyses described were obtained from Vanderbilt University Medical Centers BioVU which is supported by institutional funding and by the Vanderbilt CTSA grant ULTR000445 from NCATS/NIH. Genotyping was funded by NIH grants RC2GM092618 from NIGMS/OD and U01HG004603 from NHGRI/NIGMS. Funding for TLE and DRVE was provided by 1R21HL12142902 from NHLBI/NIH.

	Blue Mountains Eye Study
	The Westmead/Sydney samples were collected in three studies that were supported by the National Health and Medical Research Council (NHMRC), Australia: Grant IDs 974159, 211069, 457349 and 512423 supported the Blue Mountains Eye Study that provided population-based controls; Grant ID 302010 supported the Cataract Surgery and Risk of Age-related Macular Degeneration study that provided clinic-based early and late AMD cases and controls; and Grant ID 571013 supported the Genes and Environment in late AMD study that provided clinic-based late AMD cases. The NHMRC had no role in the design or conduct of these studies.

	Bratati Kahali and Elizabeth K. Speliotes 
	BK and EKS were supported by the Doris Duke Medical Foundation, NIH grant R01DK106621-01, the University of Michigan Internal Medicine Department, Division of Gastroenterology, the University of Michigan Biological Sciences Scholars Program and The Central Society for Clinical Research

	BRAVE
	The BRAVE study genetic epidemiology working group is a collaboration between the Cardiovascular Epidemiology Unit, Department of Public Health and Primary Care, University of Cambridge, UK, the Centre for Control of Chronic Diseases, icddr,b, Dhaka, Bangladesh and the National Institute of Cardiovascular Diseases, Dhaka, Bangladesh. 
UK Medical Research Council (G0800270)

	BRIGHT
	This work was funded by the Medical Research Council of Great Britain (grant number: G9521010D) and the Wellcome Trust Strategic Award (grant number: 083948). The BRIGHT study is extremely grateful to all the patients who participated in the study and the BRIGHT nursing team. The funders had no role in study design, data collection and analysis. The BRIGHT study genotyping of the Exome chip was funded by Wellcome Trust Strategic Awards 083948 and 085475.

	CARDIA
	The CARDIA Study is conducted and supported by the National Heart, Lung, and Blood Institute in collaboration with the University of Alabama at Birmingham (HHSN268201300025C & HHSN268201300026C), Northwestern University (HHSN268201300027C), University of Minnesota (HHSN268201300028C), Kaiser Foundation Research Institute (HHSN268201300029C), and Johns Hopkins University School of Medicine (HHSN268200900041C). CARDIA is also partially supported by the Intramural Research Program of the National Institute on Aging. Exome Chip genotyping was supported from grants R01-HL093029 and U01- HG004729 to MF. This manuscript has been reviewed and approved by CARDIA for scientific content.

	CCHS/CGPS/CIHDS
	We thank participants and staff of the Copenhagen City Heart Study, Copenhagen Ischemic Heart Disease Study, and the Copenhagen General Population Study for their important contributions.

	Cebu Longitudinal Health and Nutrition Survey
	The Cebu Longitudinal Health and Nutrition Survey (CLHNS) was supported by National Institutes of Health grants DK078150, TW005596, HL085144 and TW008288 and pilot funds from RR020649, ES010126, and DK056350. We thank the USC-Office of Population Studies Foundation research and data collection teams and the study participants who generously provided their time for this study.

	CHD Exome+ Consortium
	This work was funded by the UK Medical Research Council (G0800270), British Heart Foundation (SP/09/002), UK National Institute for Health Research Cambridge Biomedical Research Centre, European Research Council (268834), European Commission Framework Programme 7 (HEALTH-F2-2012-279233), Merck, Sharp & Dohme and Pfizer.

	CHES
	This paper was supported in part by The Chinese-American Eye Study (CHES) grant EY017337. The provision of genotyping data was supported in part by the National Center for Advancing Translational Sciences, CTSI grant UL1TR000124, and the National Institute of Diabetes and Digestive and Kidney Disease Diabetes Research Center (DRC) grant DK063491 to the Southern California Diabetes Endocrinology Research Center. 

	CHES
	This paper was supported in part by The Chinese-American Eye Study (CHES) grant EY017337. The provision of genotyping data was supported in part by the National Center for Advancing Translational Sciences, CTSI grant UL1TR000124, and the National Institute of Diabetes and Digestive and Kidney Disease Diabetes Research Center (DRC) grant DK063491 to the Southern California Diabetes Endocrinology Research Center. 

	CHOP
	This research was financially supported by an Institute Development Award from the Children’s Hospital of Philadelphia, a Research Development Award from the Cotswold Foundation, the Daniel B. Burke Endowed Chair for Diabetes Research and NIH grant R01 HD056465. The authors thank the network of primary care clinicians and the patients and families for their contribution to this project and to clinical research facilitated by the Pediatric Research Consortium (PeRC) at The Children’s Hospital of Philadelphia. R. Chiavacci, E. Dabaghyan, A. (Hope) Thomas, K. Harden, A. Hill, C. Johnson-Honesty, C. Drummond, S. Harrison, F. Salley, C. Gibbons, K. Lilliston, C. Kim, E. Frackelton, F. Mentch, G. Otieno, K. Thomas, C. Hou, K. Thomas and M.L. Garris provided expert assistance with genotyping and/or data collection and management. The authors would also like to thank S. Kristinsson, L.A. Hermannsson and A. Krisbjörnsson of Raförninn ehf for extensive software design and contributions. 

	CLEAR 
	NIH RO1 HL67406 

	Cristen J. Willer
	C.J.W. is supported by HL094535 and HL109946 from the National Heart, Lung and Blood Institute.

	CROATIA_Korcula
	The CROATIA-Korcula study was funded by grants from the Medical Research Council (UK), European Commission Framework 6 project EUROSPAN (Contract No. LSHG-CT-2006-018947), European Commission Framework 7 project BBMR-LPC (grant 313010), Republic of Croatia Ministry of Science, Education and Sports research grant (216-1080315-0302) and Croatian Science Foundation (grant 8875). We would like to acknowledge the invaluable contributions of the recruitment team in Korcula, the administrative teams in Croatia and Edinburgh and the people of Korcula. The SNP genotyping for the CROATIA-Korcula cohort was performed in Helmholtz Zentrum München, Neuherberg, Germany

	Dajiang J. Liu
	DJL is supported by 1R01HG008983-01 and 1R21DA040177-01

	Daniel R. Witte
	Daniel R. Witte is supported by the Danish Diabetes Academy, which is funded by the Novo Nordisk Foundation.

	deCODE
	We thank participants in deCODE cardiovascular- and obesity studies and collaborators for their cooperation. The research performed at deCODE Genetics was part funded through the European Community's Seventh Framework Programme (FP7/2007-2013), ENGAGE project, grant agreement HEALTH-F4-2007- 201413.

	Diabetes Heart Study
	This study was supported in part by R01 HL67348, R01 HL092301, R01 NS058700 (to DWB) and the General Clinical Research Centre of the Wake Forest School of Medicine (M01 RR07122, F32 HL085989). The authors thank the other investigators, the staff, and the participants of the DHS study for their valuable contributions. 

	DIABNORD
	We are grateful to the study participants who dedicated their time and samples to these studies. We also thank the Västerbotten Health Survery (VHS), the Swedish Diabetes Registry and Umeå Medical Biobank staff for the biomedical data and DNA extraction. We also thank M Sterner, G Gramsperger and P Storm for their expert technical assistance with genotyping and genotype data preparation. The current study was funded by Novo Nordisk, the Swedish Research Council, Påhlssons Foundation, the Swedish Heart Lung Foundation, and the Skåne Regional Health Authority (all to PWF).

	DIACORE
	We thank all participating patients of the DIACORE study. The DIACORE study is funded by the KfH Stiftung Präventivmedizin e.V. . Genotyping was funded by the Else Kröner-Frsenius-Stiftung to CAB (2012_A147) and the University Hospital Regensburg. CAB has received funding from the KfH Stiftung Präventivmedizin e.V., the Else Kröner-Fresenius-Stiftung and the Dr Robert Pfleger Stiftung. We thank the physicians and health insurance companies supporting the DIACORE study: Axel Andreae, Gerhard Haas, Sabine Haas, Jochen Manz, Johann Nusser, Günther Kreisel, Gerhard Bawidamann, Frederik Mader, Susanne Kißkalt, Johann Hartl, Thomas Segiet, Christiane Gleixner, Christian Scholz, Monika Schober (Chief of Supply Management, Allgemeine Ortskrankenkasse Bayern), Cornelia Heinrich (Communication Manager, Allgemeine Ortskrankenkasse Bayern), Thomas Bohnhoff (Disease Management, Techniker Krankenkasse), Thomas Heilmann (Head of Disease Management, Techniker Krankenkasse), Stefan Stern (Consulting Physician, Allgemeine Ortskrankenkasse Bayern), Andreas Utz (Head of Department, Allgemeine Ortskrankenkasse Bayern), Georg Zellner (Chief of Supply Management, Deutsche Angestellten Krankenkasse), Werner Ettl (Barmer-GEK), Thomas Buck (Barmer-GEK), Rainer Bleek (IKK classic), Ulrich Blaudzun (IKK classic). We further thank the study nurses for their expert work in performing the study visits: Simone Neumeier, Sarah Hufnagel, Petra Jackermeier, Sabrina Obermüller, Christiane Ried, Ulrike Hanauer, Bärbel Sendtner, Natalia Riewe-Kerow. 

	DPS
	The DPS has been financially supported by grants from the Academy of Finland (117844 and 40758, 211497, and 118590 (MU); The EVO funding of the Kuopio University Hospital from Ministry of Health and Social Affairs (5254), Finnish Funding Agency for Technology and Innovation (40058/07), Nordic Centre of Excellence on ÔSystems biology in controlled dietary interventions and cohort studies, SYSDIET (070014), The Finnish Diabetes Research Foundation, Yrjš Jahnsson Foundation (56358), Sigrid Juselius Foundation and TEKES grants 70103/06 and 40058/07. 

	DR'S EXTRA
	The DR's EXTRA Study was supported by grants to Rainer Rauramaa by the Ministry of Education and Culture of Finland (627;2004-2011), Academy of Finland (102318; 123885), Kuopio University Hospital, Finnish Diabetes Association, Finnish Heart Association, Päivikki and Sakari Sohlberg Foundation and by grants from European Commission FP6 Integrated Project (EXGENESIS); LSHM-CT-2004-005272, City of Kuopio and Social Insurance Institution of Finland (4/26/2010).

	EGCUT
	EGCUT work was supported by IUT20-60 from the Estonian Research Counci;by the European Regional Development Fund to the Centre of Excellence in Genomics and Translational Medicine (GenTransMed); EGCUT were further supported by the US National Institute of Health [R01DK075787].

	eMERGE-Seattle
	NIH UO1HG008657 and a State of Washington Life Sciences Discovery Award (265508) to the Northwest Institute of Genetic Medicine and UO1 AG 06781 grant. UO1 HG 06375 with additional support for the original cohort assembly being UO1 AG006781.

	ENDO and PCOS
	Genotyping was funded by the Wellcome Trust under awarda WT064890 and WT086596. Analysis of genetic data was funded by the Wellcome Trust under awards WT098017, WT086596 and WT090532. 

	EPIC-CVD Consortium
	CHD case ascertainment and validation and genotyping in EPIC-CVD were principally supported by grants awarded to the University of Cambridge from the EU Framework Programme 7 (HEALTH-F2-2012-279233), the UK Medical Research Council (G0800270) and British Heart Foundation (SP/09/002), and the European Research Council (268834). We thank all EPIC participants and staff for their contribution to the study, the laboratory teams at the Medical Research Council Epidemiology Unit for sample management and Cambridge Genomic Services for genotyping, Sarah Spackman for data management, and the team at the EPIC-CVD Coordinating Centre for study coordination and administration.

	EPIC-InterAct
	We thank all EPIC participants and staff for their contribution to the EPIC-InterAct study. Funding for the EPIC-InterAct project was provided by the EU FP6 programme (LSHM_CT_2006_037197).

	EPIC-Norfolk
	EPIC-Norfolk is supported by programme grants from the Medical Research Council UK (G1000143) and Cancer Research UK (C864/A14136) and with additional support from the European Union, Stroke Association, British Heart Foundation, Research into Ageing, Department of Health, The Wellcome Trust and the Food Standards Agency. NJW, CL and RAS also acknowledge support from the Medical Research Council, UK (MC_UU_12015/1; MC_PC_13048). We thank all EPIC participants and staff for their contribution to the study, and the laboratory teams at the MRC Epidemiology Unit for sample management. 

	EPIC-Potsdam
	The study was supported in part by a grand from the German Federal Ministry of Education and Research (BMBF) and the State of Brandenburg to the German Center for Diabetes Research (DZD e.V.). The recruitment phase of the EPIC-Potsdam study was supported by the Federal Ministry of Science, Germany (01 EA 9401) and the European Union (SOC 95201408 05 F02). The follow-up of the EPIC-Potsdam study was supported by German Cancer Aid (70-2488-Ha I) and the European Community (SOC 98200769 05 F02). Exome chip genotyping of EPIC-Potsdam samples was carried out under supervision of Per Hoffmann and Stefan Herms at Life & Brain GmbH, Bonn. We thank all EPIC-Potsdam participants for their invaluable contribution to the study. 

	EpiHealth
	EpiHealth was supported by the Swedish Research Council strategic research network Epidemiology for Health, Uppsala University and Lund University. Genotyping in EpiHealth was supported by Swedish Heart-Lung Foundation (grant no. 20120197 and 20140422), Knut och Alice Wallenberg Foundation (grant no. 2013.0126), and Swedish Research Council (grant no. 2012-1397). Genotyping was performed by the SNP&SEQ Technology Platform in Uppsala. We thank the EpiHealth participants for their dedication and commitment.

	EXTEND
	EXTEND data were provided by the Peninsula Research Bank, part of the NIHR Exeter Clinical Research Facility

	Family Heart Study 
	The Family Heart Study (FamHS) research was supported by NIH grants: R01-HL-117078 from NHLBI, and R01-DK-089256 from NIDDK.

	Fenland
	We thank the Fenland Study volunteers for their time and help, the General Practitioners and practice staff for assistance with recruitment, the Investigators, Co-ordination team and the Epidemiology Field, Data and Laboratory teams. The Fenland Study is funded by the MRC (MC_U106179471) and Wellcome Trust. NJW, CL and RAS also acknowledge support from the Medical Research Council, UK (MC_UU_12015/1; MC_PC_13046). 

	FIN-D2D 2007
	The FIN-D2D 2007 study was supported by funds from the hospital districts of Pirkanmaa; Southern Ostrobothnia; North Ostrobothnia; Central Finland and Northern Savo; the Finnish National Public Health Institute; the Finnish Diabetes Association; the Ministry of Social Affairs and Health in Finland; Finland’s Slottery Machine Association; the Academy of Finland [grant number 129293] and Commission of the European Communities, Directorate C-Public Health [grant agreement no. 2004310]. The Broad Genomics Platform performed the genotyping.

	FINCAVAS
	The Finnish Cardiovascular Study (FINCAVAS) has been financially supported by the Competitive Research Funding of the Tampere University Hospital (Grant 9M048 and 9N035), the Finnish Cultural Foundation, the Finnish Foundation for Cardiovascular Research, the Emil Aaltonen Foundation, Finland, and the Tampere Tuberculosis Foundation. The authors thank the staff of the Department of Clinical Physiology for collecting the exercise test data.

	Finnish Twin Cohort
	Phenotyping and genotyping of the Finnish Twin Cohort (FTC) has been supported by the Academy of Finland Center of Excellence in Complex Disease Genetics (grants 213506, 129680), the Academy of Finland (grants 100499, 205585, 118555, 141054, 265240, 263278 and 264146 to J. Kaprio), National Institute for Health (grant DA12854 to P.A.F. Madden), National Institute of Alcohol Abuse and Alcoholism (grants AA-12502, AA-00145, and AA-09203 to R. J. Rose and AA15416 and K02AA018755 to D. M. Dick), Sigrid Juselius Foundation (to J. Kaprio), Global Research Award for Nicotine Dependence, Pfizer Inc. (to J. Kaprio), and the Welcome Trust Sanger Institute, UK. Genotyping waa done at the Wellcome Trust Sanger Institute, Hinxton, UK. Antti-Pekka Sarin and Samuli Ripatti are acknowledged for genotype data quality controls and imputation. Association analyses were run at the ELIXIR Finland node hosted at CSC – IT Center for Science for ICT resources.

	FINRISK 2007 (T2D) 
	VS was supported by the Academy of Finland, grant #139635, and the Finnish Foundation for Cardiovascular Research. The Broad Genomics Platform performed the genotyping.

	FINRISK/Veikko Salomaa
	Dr. Salomaa has been supported by the Finnish Foundation for Cardiovascular Research

	Folkert W. Asselbergs
	Folkert W. Asselbergs is supported by a Dekker scholarship-Junior Staff Member 2014T001 – Netherlands Heart Foundation and UCL Hospitals NIHR Biomedical Research Centre.

	Fotios Drenos
	FD is supported by the UK Medical Research Council (MC_UU_12013/1-9)

	Framingham Heart Study
	This research was conducted in part using data and resources from the Framingham Heart Study of the National Heart Lung and Blood Institute of the National Institutes of Health and Boston University School of Medicine. The analyses reflect intellectual input and resource development from the Framingham Heart Study investigators participating in the SNP Health Association Resource (SHARe) project. This work was partially supported by the National Heart, Lung and Blood Institute's Framingham Heart Study (Contract No. N01-HC-25195) and its contract with Affymetrix, Inc for genotyping services (Contract No. N02-HL-6-4278). This research was partially supported by grant NIDDK 1R01DK8925601. A portion of this research utilized the Linux Cluster for Genetic Analysis (LinGA-II) funded by the Robert Dawson Evans Endowment of the Department of Medicine at Boston University School of Medicine and Boston Medical Center.

	FUSION
	The FUSION study was supported by DK093757, DK072193, DK062370, and ZIA-HG000024.  The Center for Inherited Disease Research (CIDR) and the Broad Genomics Platform performed the genotyping.

	Gabriel Cuellar-Partida
	G.C.P received scholarship support from the University of Queensland and QIMR Berghofer

	GECCO and individual studies
	GECCO: National Cancer Institute, National Institutes of Health, U.S. Department of Health and Human Services (U01 CA137088; R01 CA059045). ASTERISK: Supported by the local Hospital Program of Clinical Research PHRC-BRD09/C from the University Hospital Center of Nantes (CHU de Nantes), the Regional Council of Pays de la Loire, the Groupement des Entreprises Françaises dans la Lutte contre le Cancer (GEFLUC), the Association Anne de Bretagne Génétique and the Ligue Régionale Contre le Cancer (LRCC). CPS-II: The American Cancer Society funds the creation, maintenance, and updating of the Cancer Prevention Study-II (CPS-II) cohort. This study was conducted with Institutional Review Board approval. HPFS is supported by the National Institutes of Health (P01 CA 055075, UM1 CA167552, R01 137178, R01 CA151993 and P50 CA127003) and NHS by the National Institutes of Health (UM1 CA186107, R01 CA137178, P01 CA87969, R01 CA151993 and P50 CA127003). NFCCR: This work was supported by an Interdisciplinary Health Research Team award from the Canadian Institutes of Health Research (CRT 43821); the National Institutes of Health, U.S. Department of Health and Human Serivces (U01 CA74783); and National Cancer Institute of Canada grants (18223 and 18226). The authors wish to acknowledge the contribution of Alexandre Belisle and the genotyping team of the McGill University and Génome Québec Innovation Centre, Montréal, Canada, for genotyping the Sequenom panel in the NFCCR samples. PLCO: Intramural Research Program of the Division of Cancer Epidemiology and Genetics and supported by contracts from the Division of Cancer Prevention, National Cancer Institute, NIH, DHHS. PMH: National Institutes of Health (R01 CA076366). GECCO: The authors would like to thank all those at the GECCO Coordinating Center for helping bring together the data and people that made this project possible. ASTERISK: We are very grateful to Dr. Bruno Buecher without whom this project would not have existed. We also thank all those who agreed to participate in this study, including the patients and the healthy control persons, as well as all the physicians, technicians and students. CPS-II: The authors thank the CPS-II participants and Study Management Group for their invaluable contributions to this research. The authors would also like to acknowledge the contribution to this study from central cancer registries supported through the Centers for Disease Control and Prevention National Program of Cancer Registries, and cancer registries supported by the National Cancer Institute Surveillance Epidemiology and End Results program. HPFS and NHS: We would like to acknowledge Patrice Soule and Hardeep Ranu of the Dana Farber Harvard Cancer Center High-Throughput Polymorphism Core who assisted in the genotyping for NHS and HPFS under the supervision of Dr. Immaculata Devivo and Dr. David Hunter, and Qin (Carolyn) Guo and Lixue Zhu who assisted in programming for NHS and HPFS. We would like to thank the participants and staff of the Nurses' Health Study and the Health Professionals Follow-Up Study, for their valuable contributions as well as the following state cancer registries for their help: AL, AZ, AR, CA, CO, CT, DE, FL, GA, ID, IL, IN, IA, KY, LA, ME, MD, MA, MI, NE, NH, NJ, NY, NC, ND, OH, OK, OR, PA, RI, SC, TN, TX, VA, WA, WY. The authors assume full responsibility for analyses and interpretation of these data. PLCO: The authors thank Drs. Christine Berg and Philip Prorok, Division of Cancer Prevention, National Cancer Institute, the Screening Center investigators and staff or the Prostate, Lung, Colorectal, and Ovarian (PLCO) Cancer Screening Trial, Mr. Tom Riley and staff, Information Management Services, Inc., Ms. Barbara O’Brien and staff, Westat, Inc., and Drs. Bill Kopp and staff, SAIC-Frederick. Most importantly, we acknowledge the study participants for their contributions to making this study possible. The statements contained herein are solely those of the authors and do not represent or imply concurrence or endorsement by NCI. PMH: The authors would like to thank the study participants and staff of the Hormones and Colon Cancer study.

	GeMEP (Geisinger Genomic Medicine Exome Project)
	The biobanking and genotyping at Geisinger Health System was funded by Pennsylvania Commonwealth Universal Research Enhancement Program, the Ben Franklin Technology Development Fund of PA, Grants from the NIH (P30DK072488, R01DK088231 and R01DK091601), and the Geisinger Clinical Research Fund.

	Generation Scotland
	Generation Scotland received core funding from the Chief Scientist Office of the Scottish Government Health Directorate CZD/16/6 and the Scottish Funding Council HR03006. Genotyping of the GS:SFHS samples was carried out by staff at the Genetics Core Laboratory at the Wellcome Trust Clinical Research Facility, Edinburgh, Scotland and was funded by the UK's Medical Research Council. We are grateful to the families who took part in GS:SFHS, the GPs and Scottish School of Primary Care for their help in recruiting them, and the whole GS team, which includes academic researchers, clinic staff, laboratory technicians, clerical workers, statisticians and research managers. We are grateful to the families who took part in GS:SFHS, the GPs and Scottish School of Primary Care for their help in recruiting them, and the whole GS team, which includes academic researchers, clinic staff, laboratory technicians, clerical workers, statisticians and research managers

	Genetic Epidemiology Network of Arteriopathy (GENOA)
	Support for GENOA was provided by the National Heart, Lung and Blood Institute (HL119443, HL054464, HL054457, HL054481, HL87660, and HL086694) of the National Institutes of Health. Genotyping was performed at the Mayo Clinic (Stephen T. Turner, MD, Mariza de Andrade PhD, Julie Cunningham, PhD). Genotyping for GENOA whites was performed by Eric Boerwinkle, PhD and Megan L. Grove from the Human Genetics Center and Institute of Molecular Medicine and Division of Epidemiology, University of Texas Health Science Center, Houston, Texas, USA. Genotyping for GENOA African Americans was performed at the Center for Inherited Disease Research (CIDR) at Johns Hopkins University. We would also like to thank the families that participated in the GENOA study. 

	GLACIER
	We are indebted to the study participants who dedicated their time and samples to these studies. We thank J Hutiainen and Å Ågren (Umeå Medical Biobank) for data organization and K Enquist and T Johansson (Västerbottens County Council) for technical assistance with DNA extraction. We also thank M Sterner, G Gramsperger and P Storm for their expert technical assistance with genotyping and genotype data preparation. The current study was funded by Novo Nordisk, the Swedish Research Council, Påhlssons Foundation, the Swedish Heart Lung Foundation, and the Skåne Regional Health Authority (all to PWF).

	GoDARTS
	GoDARTS study was funded by The Wellcome Trust Study Cohort Wellcome Trust Functional Genomics Grant (2004-2008) (Grant No: 072960/2/03/2) and The Wellcome Trust Scottish Health Informatics Programme (SHIP) (2009-2012). (Grant No: 086113/Z/08/Z). 

	GRAPHIC
	The GRAPHIC Study was funded by the Brtiish Heart Foundation (BHF) (RG/200004). Exome array genotyping was funded by the NIHR and the Wellcome Trust (083948/B/07/Z). NM is funded by the NIHR Leicester Cardiovascular Biomedical Research Unit. CPN is funded by the BHF (CH/03/001). NJS holds a Chair funded by the BHF (CH/03/001) and is a NIHR Senior Investigator. 

	Guillaume Lettre
	GL is funded by the Montreal Heart Institute Foundation and the Canada Research Chair program.

	Hanieh Yaghootkar
	H.Y. is supported by the European Research Council grant: 323195; SZ-245 50371-GLUCOSEGENES-FP7-IDEAS-ERC. 

	Hanieh Yaghootkar & Tim Frayling
	H.Y. and T.M.F. are supported by the European Research Council grant: 323195; SZ-245 50371-GLUCOSEGENES-FP7-IDEAS-ERC. 

	Health
	Establishment of the Health2006 cohort was financially supported by The Velux Foundation; The Danish Medical Research Council, Danish Agency for Science, Technology and Innovation; The Aase and Ejner Danielsens Foundation; ALK-Abelló A/S (Hørsholm, Denmark), Timber Merchant Vilhelm Bangs Foundation, MEKOS Laboratories (Denmark), and Research Centre for Prevention and Health, the Capital Region of Denmark.

	Health ABC
	HABC funding/acknowledgement: The Health ABC Study was supported by NIA contracts N01AG62101, N01AG62103, and N01AG62106 and, in part, by the NIA Intramural Research Program. The genome-wide association study was funded by NIA grant 1R01AG032098-01A1 to Wake Forest University Health Sciences and genotyping services were provided by the Center for Inherited Disease Research (CIDR). CIDR is fully funded through a federal contract from the National Institutes of Health to The Johns Hopkins University, contract number HHSN268200782096C. This study utilized the high-performance computational capabilities of the Biowulf Linux cluster at the National Institutes of Health, Bethesda, Md. (http://biowulf.nih.gov).

	Health and Retirement Study (HRS)
	HRS is supported by the National Institute on Aging (NIA U01AG009740). The genotyping was funded separately by the National Institute on Aging (RC2 AG036495, RC4 AG039029) and was conducted by the NIH Center for Inherited Disease Research (CIDR) at Johns Hopkins University. Genotyping quality control and final preparation of the data were performed by the University of Michigan School of Public Health. A portion of this work was also supported by R03 AG046398. 

	HELIC MANOLIS, HELIC Pomak
	This work was funded by the Wellcome Trust (098051) and the European Research Council (ERC-2011-StG 280559-SEPI). The MANOLIS cohort is named in honour of Manolis Giannakakis, 1978-2010. We thank the residents of the Mylopotamos villages, and of the Pomak villages, for taking part. The HELIC study has been supported by many individuals who have contributed to sample collection (including A. Athanasiadis, O. Balafouti, C. Batzaki, G. Daskalakis, E. Emmanouil, C. Giannakaki, M. Giannakopoulou, A. Kaparou, V. Kariakli, S. Koinaki, D. Kokori, M. Konidari, H. Koundouraki, D. Koutoukidis, V. Mamakou, E. Mamalaki, E. Mpamiaki, G. Papanikolaou, M. Tsoukana, D. Tzakou, K. Vosdogianni, N. Xenaki, E. Zengini), data entry (T. Antonos, D. Papagrigoriou, B. Spiliopoulou), sample logistics (S. Edkins, E. Gray), genotyping (R. Andrews, H. Blackburn, D. Simpkin, S. Whitehead), research administration (A. Kolb-Kokocinski, S. Smee, D. Walker) and informatics (M. Pollard, J. Randall).

	HUNT-MI
	The Nord-Trøndelag Health Study (The HUNT Study) is a collaboration between the HUNT Research Centre (Faculty of Medicine, Norwegian University of Science and Technology NTNU), the Nord-Trøndelag County Council, the Central Norway Health Authority and the Norwegian Institute of Public Health. The HUNT-MI study is a collaboration between investigators from the HUNT study and the University of Michigan. Genotyping services for 3992 samples were provided by the Northwest Genomics Center at the University of Washington, Department of Genome Sciences, under US Federal Government contract number HHSN268201100037C from the National Heart, Lung, and Blood Institute. We thank the HUNT study participants for their contributions to scientific research.

	IAMDGC
	We would like to acknowledge the contribution of the International AMD Genomics Consortium (IAMDGC) that is supported by a grant from NIH (R01 EY022310).


	I. Sadaf Farooqi
	This work was supported by the Wellcome Trust (098497/Z/12/Z), Medical Research Council, NIHR Cambridge Biomedical Research Centre, Bernard Wolfe Health Neuroscience Endowment, European Research Council and NIH grant DK064265 (GLM), the European Community’s Seventh Framework Programme (FP7/2007-2013) project Beta-JUDO n°279153 (ISF, AK).

	Inês Barroso
	This work was supported by the Wellcome Trust (WT098051), NIHR Cambridge Biomedical Research Centre.

	INGI-FVG
	This study was partially supported by Regione FVG (L.26.2008) and Italian Ministry of Health (GR-2011-02349604).

	Inter99
	Data collection in the Inter99 study was supported economically by The Danish Medical Research Council, The Danish Centre for Evaluation and Health Technology Assessment, Novo Nordisk, Copenhagen County, The Danish Heart Foundation, The Danish Pharmaceutical Association, Augustinus foundation, Ib Henriksen foundation and Becket foundation. LLNH was supported by the Health Insurance Foundation (grant No. 2010 B 131). 

	INTERVAL Study
	Participants in the INTERVAL randomised controlled trial were recruited with the active collaboration of NHS Blood and Transplant England (www.nhsbt.nhs.uk), which has supported field work and other elements of the trial. DNA extraction and genotyping was funded by the National Institute of Health Research (NIHR), the NIHR BioResource
(http://bioresource.nihr.ac.uk/) and the NIHR Cambridge Biomedical Research Centre (www.cambridge-brc.org.uk). The academic coordinating centre for INTERVAL was supported by core funding from: NIHR Blood and Transplant Research Unit in Donor Health and Genomics, UK Medical Research Council (G0800270), British Heart Foundation (SP/09/002), and NIHR Research Cambridge Biomedical Research Centre. A complete list of the investigators and contributors to the INTERVAL trial is provided in reference [**].

** Moore C, Sambrook J, Walker M, Tolkien Z, Kaptoge S, Allen D, et al. The INTERVAL trial to determine whether intervals between blood donations can be safely and acceptably decreased to optimise blood supply: study protocol for a randomised controlled trial. Trials. 2014;15:363.

	IRASFS
	This research was supported by funding from the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK): DK097524, DK085175, and DK087914; the National Institute for Heart, Lung, and Blood Disorders (NHLBI): HL060944, HL061019, HL060919, HL060944, HL061019, and the National Human Genome Research Institute (NHGRI): HG007112. The provision of genotyping data was supported in part by funds from the Department of Internal Medicine at the University of Michigan.

	Iris M Heid
	BMBF 01ER1206 and BMBF 01ER1507

	J. Andrew Pospisilik
	NIH and the Max Planck Society

	Jeff Haessler
	Jeff Haessler was supported by NHLBI R21 HL121422-02.

	JHS
	We thank the Jackson Heart Study (JHS) participants and staff for their contributions to this work. The JHS is supported by contracts HHSN268201300046C, HHSN268201300047C, HHSN268201300048C, HHSN268201300049C, HHSN268201300050C from the National Heart, Lung, and Blood Institute and the National Institute on Minority Health and Health Disparities.

	Joel N. Hirschhorn
	NIH R01DK075787

	Kari North
	KEN was supported by R01-DK089256 ; 2R01HD057194; U01HG007416; R01DK101855, and AHA grant 13GRNT16490017  

	KORA
	The KORA study was initiated and financed by the Helmholtz Zentrum München – German Research Center for Environmental Health, which is funded by the German Federal Ministry of Education and Research (BMBF) and by the State of Bavaria. Furthermore, KORA research was supported within the Munich Center of Health Sciences (MC-Health), Ludwig-Maximilians-Universität, as part of LMUinnovativ.

	KORA S4
	The KORA study was initiated and financed by the Helmholtz Zentrum München – German Research Center for Environmental Health, which is funded by the German Federal Ministry of Education and Research (BMBF) and by the State of Bavaria. Furthermore, KORA research was supported within the Munich Center of Health Sciences (MC-Health), Ludwig-Maximilians-Universität, as part of LMUinnovativ. I.M.H. received funding from the Bundesministerium für Bildung und Forschung (BMBF 01ER1206, 01ER1507) and from the National Institutes of Health (NIH R01DK075787).

	Leipzig-adults
	This work was supported by the Kompetenznetz Adipositas (Competence network for Obesity) funded by the Federal Ministry of Education and Research (German Obesity Biomaterial Bank; FKZ 01GI1128), and by grants from the Collaborative Research Center funded by the German Research Foundation (CRC 1052 "Obesity mechanisms”; C01, B01, B03).

	LOLIPOP-Exome, LOLIPOP-OmniEE
	The LOLIPOP study is supported by the National Institute for Health Research (NIHR) Comprehensive Biomedical Research Centre Imperial College Healthcare NHS Trust, the British Heart Foundation (SP/04/002), the Medical Research Council (G0601966, G0700931), the Wellcome Trust (084723/Z/08/Z), the NIHR (RP-PG-0407-10371), European Union FP7 (EpiMigrant, 279143), and Action on Hearing Loss (G51). We thank the participants and research staff who made the study possible. The work was carried out in part at the NIHR/Wellcome Trust Imperial Clinical Research Facility. 

	Lothian Birth Cohort 1921 and Lothian Birth Cohort 1936
	We thank the cohort participants and team members who contributed to these studies. Phenotype collection in the Lothian Birth Cohort 1921 was supported by the UK’s Biotechnology and Biological Sciences Research Council (BBSRC), The Royal Society and The Chief Scientist Office of the Scottish Government. Phenotype collection in the Lothian Birth Cohort 1936 was supported by Age UK (The Disconnected Mind project). Genotyping was supported by Centre for Cognitive Ageing and Cognitive Epidemiology (Pilot Fund award), Age UK, and the Royal Society of Edinburgh. The work was undertaken by The University of Edinburgh Centre for Cognitive Ageing and Cognitive Epidemiology, part of the cross council Lifelong Health and Wellbeing Initiative (MR/K026992/1). Funding from the BBSRC and Medical Research Council (MRC) is gratefully acknowledged.

	Manuel A. Rivas
	Nuffield Department of Clinical Medicine Award, Clarendon Scholarship

	Mark I McCarthy
	Mark I McCarthy is a Wellcome Trust Senior Investigator (WT098381); and a National Institute of Health Research Senior Investigator.

	Markus Perola
	We wish to thank THL DNA laboratory for its skillful work. Funding: Finnish Academy grants no. 255935 and 269517; The EU FP7 under grant agreements nr. 313010 (BBMRI-LPC), nr. 305280 (MIMOmics), and HZ2020 633589 (Ageing with Elegans), The Yrjö Jahnsson Foundation, The Juho Vainio Foundation

	Marshfield Clinic Personalized Medicine Research Project 
	funded by NIH U01HG8701 and UL1TR000427

	Mengmeng Du
	M.D. is supported by the National Cancer Institute, National Institutes of Health (R25 CA94880, P30 CA008748).

	MESA
	This research was supported by the Multi-Ethnic Study of Atherosclerosis (MESA) contracts N01-HC-95159, N01-HC-95160, N01-HC-95161, N01-HC-95162, N01-HC-95163, N01-HC-95164, N01-HC-95165, N01-HC-95166, N01-HC-95167, N01-HC-95168, N01-HC-95169 and by grants UL1-TR-000040 and UL1-RR-025005 from NCRR . Funding for MESA Family was provided by grants R01-HL-071205, R01-HL-071051, R01-HL-071250, R01-HL-071251, R01-HL-071252, R01-HL-071258, R01-HL-071259, and UL1-RR-025005. Funding for MESA SHARe genotyping was provided by NHLBI Contract N02-HL-6-4278. The provision of genotyping data was supported in part by the National Center for Advancing Translational Sciences, CTSI grant UL1TR000124, and the National Institute of Diabetes and Digestive and Kidney Disease Diabetes Research Center (DRC) grant DK063491 to the Southern California Diabetes Endocrinology Research Center. 

	METSIM
	Academy of Finland (137,544 and 272,741), the Finnish Cardiovascular Research Foundation. Genotyping was conducted at the Genetic Resources Core Facility (GRCF) at the Johns Hopkins Institute of Genetic Medicine.

	MONICA-Brianza
	Key personnel for the MONICA-Brianza cohorts:

	
	Research Center on Epidemiology and Preventive Medicine, Department of Clinical and Experimental Medicine, University of Insubria, Varese:

	
	MM Ferrario (principal investigator), F Gianfagna, G Veronesi.

	
	Research Centre on Public Health, University of Milano-Bicocca, Monza, Italy: Giancarlo Cesana.

	
	Prof. Paolo Brambilla and dr. Stefano Signorini from Laboratory Medicine, Desio Hospital are acknowledged for lab analysis and biobanking.

	
	Recent research activities of the Brianza cohort study have been supported by the Health Administration of Regione Lombardia [grant numbers 17155/2004 and 10800/2009] and by the Italian Ministry of Health in collaboration with the Istituto Superiore di Sanità [grant 2012/597].

	Montreal Heart Institute Biobank (MHIBB)
	We thank all participants and staff of the André and France Desmarais Montreal Heart Institute’s (MHI) Biobank. The genotyping of the MHI Biobank was done at the MHI Pharmacogenomic Centre and funded by the MHI Foundation.

	MORGAM Data Centre
	The MORGAM Project received funding during the work from European Union FP 7 projects CHANCES (HEALTH-F3-2010-242244) and BiomarCaRE (278913). This has supported central coordination and part of the activities of the The MORGAM Data Centre, at THL in Helsinki, Finland. MORGAM Participating Centres are funded by regional and national governments, research councils, charities, and other local sources

	Mother Child Cohort of Norway
	The Norwegian Ministry of Health and the Ministry of Education and Research, NIH/NIEHS (contract no. N01-ES-75558), and NIH/NINDS (grant no. 1 UO1 NS 047537-01 and grant no. 2 UO1 NS 047537-06A1)

	Mount Sinai BioMe Biobank
	The Mount Sinai IPM Biobank Program is supported by The Andrea and Charles Bronfman Philanthropies.

	NEO Study
	The authors of the NEO study thank all individuals who participated in the Netherlands Epidemiology in Obesity study, all participating general practitioners for inviting eligible participants and all research nurses for collection of the data. We thank the NEO study group, Pat van Beelen, Petra Noordijk and Ingeborg de Jonge for the coordination, lab and data management of the NEO study. The genotyping in the NEO study was supported by the Centre National de Génotypage (Paris, France), headed by Jean-Francois Deleuze. The NEO study is supported by the participating Departments, the Division and the Board of Directors of the Leiden University Medical Center, and by the Leiden University, Research Profile Area Vascular and Regenerative Medicine. Dennis Mook-Kanamori is supported by Dutch Science Organization (ZonMW-VENI Grant 916.14.023). 

	NHAPC study & GBTDS study
	The NHPAC study and the GBTDS study are supported by the National Basic Research Program of China (973 Program 2012CB524900), and the National Natural Science Foundation of China (30930081, 81170734, 81321062, and 81471013). We are grateful to all participants of the NHAPC and the GBTDS studies, and also thank our colleagues at the laboratory and local CDC staffs of Beijing and Shanghai, as well as local staffs of the Bijie People's Hospital for their assistance with data collection.

	Niels Grarup, Torben Hansen, Oluf Pedersen, Henrik Vestergaard, Jette Bork-Jensen, Christian T. Have, Anette P. Gjesing
	The Novo Nordisk Foundation Center for Basic Metabolic Research is an independent Research Center at the University of Copenhagen partially funded by an unrestricted donation from the Novo Nordisk Foundation (www.metabol.ku.dk).

	Nijmegen 
	The Nijmegen Biomedical Study is a population-based survey conducted at the Department for Health Evidence and the Department of Laboratory Medicine of the Radboud university medical center. Principal investigators of the Nijmegen Biomedical Study are L.A.L.M. Kiemeney, A.L.M. Verbeek, D.W. Swinkels en B. Franke. The NBS exome chip data were generated in a research project that was financially supported by BBMRI-NL, a Research Infrastructure financed by the Dutch government (NWO 184.021.007). The Nijmegen Bladder Cancer Study, NBCS exome chip data were generated in a research project that was financially supported by BBMRI-NL, a Research Infrastructure financed by the Dutch government (NWO 184.021.007). 

	OBB
	The Oxford Biobank is supported by the Oxford Biomedical Research Centre and part of the National NIHR Bioresource.

	Ophthalamic Western Australia Biobank
	The OWAB acknowledges financial support for participant recruitment and sample processing provided by the National Health and Medical Research Council (NHMRC) of Australia (#1023911), the Ophthalmic Research Institute of Australia, the BrightFocus Foundation and a Ramaciotti Establishment Grant. CERA receives Operational Infrastructure Support from the Victorian Government. 

	Pal R. Njolstad
	European Research Council (AdG; 293574), Research Council of Norway, University of Bergen, KG Jebsen Foundation, Helse Vest, Norwegian Diabetes Association

	Patrick T. Ellinor
	This work was supported by grants from the National Institutes of Health to Dr. Ellinor (1RO1HL092577, R01HL128914, K24HL105780). Dr. Ellinor is also supported by an Established Investigator Award from the American Heart Association (13EIA14220013) and by the Fondation Leducq (14CVD01).

	Paul L. Auer
	Paul L. Auer was supported by NHLBI R21 HL121422-02 and R01 DK089256-05.

	Paul L. Huang
	NIH grants NS33335 and HL57818

	PIVUS and ULSAM
	These projects were supported by Knut and Alice Wallenberg Foundation (Wallenberg Academy Fellow), European Research Council (ERC Starting Grant), Swedish Diabetes Foundation (2013-024), Swedish Research Council (2012-1397, 2012-1727, and 2012-2215), Marianne and Marcus Wallenberg Foundation, County Council of Dalarna, Dalarna University, and Swedish Heart-Lung Foundation (20120197). The computations were performed on resources provided by SNIC through Uppsala Multidisciplinary Center for Advanced Computational Science (UPPMAX) under Project b2011036. Genotyping was funded by the Wellcome Trust under awards WT064890 and WT086596. Analysis of genetic data was funded by the Wellcome Trust under awards WT098017 and WT090532. We thank the SNP&SEQ Technology Platform in Uppsala (www.genotyping.se) for excellent genotyping.

	PRIME Study
	We thank the PRIME Study participants and staff for their contribution to the study. The recruitment of the PRIME Study was organized under an agreement between the French National Institute for Medical Research (Inserm) and the Merck, Sharp and Dohme-Chibret Laboratory, with the following participating Laboratories : The Strasbourg MONICA Project, Department of Epidemiology and Public Health, University of Strasbourg, Strasbourg, F-67085, France (D. Arveiler, B. Haas, M. Moitry); The Toulouse MONICA Project, INSERM,UMR 1027; and Department of Epidemiology, Universite Paul Sabatier - Toulouse Purpan, Toulouse, France (J. Ferrieres, JB. Ruidavets); The Lille MONICA project; INSERM, U744; Institut Pasteur de Lille; Univ Lille Nord de France; UDSL, Lille, France (P. Amouyel, M. Montaye); The Department of Epidemiology and Public Health, Queen's University, Belfast, Northern Ireland (A. Evans, J. Yarnell, F. Kee); The Department of Atherosclerosis, INSERM, U545, Lille; Institut Pasteur de Lille, Lille; and Faculté de Médecine, and Université Lille Nord de France, Lille, France (G. Luc, JM. Bard); The Laboratory of Haematology, INSERM, U626, Marseille, Hôpital La Timone, Marseille, France (I. Juhan-Vague, Pierre Morange); Laboratory of Endocrinology, INSERM, U563, Toulouse, France (B. Perret); The Vitamin Research Unit, The University of Bern, Bern, Switzerland (F. Gey); The Nutrition and Metabolism Group, Centre for Public Health, Queen's University Belfast, Northern Ireland (Jayne Woodside, Ian Young); The DNA Bank, INSERM/UPMC, Paris Universitas UMRS 937, Paris, F-75013 (F. Cambien); The Coordinating Center, INSERM, Universite Paris-Sud, Villejuif, France (P. Ducimetiere, A. Bingham).

	PROMIS
	We are thankful to all the study participants in Pakistan. Recruitment in PROMIS was funded through grants available to investigators at the Center for Non-Communicable Diseases, Pakistan (Danish Saleheen and Philippe Frossard) and investigators at the University of Cambridge, UK (Danish Saleheen and John Danesh). Field-work, genotyping, and standard clinical chemistry assays in PROMIS were principally supported by grants awarded to the University of Cambridge from the British Heart Foundation, UK Medical Research Council, Wellcome Trust, EU Framework 6-funded Bloodomics Integrated Project, Pfizer, Novartis, and Merck, Sharp & Dohme.

	PROSPER/WOSCOPS
	The research leading to these results has received funding from the European Union's Seventh Framework Programme (FP7/2007-2013) under grant agreement n° HEALTH-F2-2009-223004.

	QIMR
	We are grateful to the twins and their families for their generous participation in these studies. We would like to thank staff at the Queensland Institute of Medical Research: Dixie Statham, Ann Eldridge and Marlene Grace for sample collection, Lisa Bowdler, Steven Crooks and staff of the Molecular Epidemiology Laboratory for sample processing and preparation, Scott Gordon, Brian McEvoy, Belinda Cornes and Beben Benyamin for data QC and preparation, and David Smyth and Harry Beeby for IT support. We acknowledge funding from the Australian National Health and Medical Research Council (NHMRC grants 241944, 339446, 389875, 389891, 389892, 389938, 442915, 442981, 496739, 496688, 552485, 572613, 613672, 613674, 619667, 1049472, 1050208, 1075175, 1078399), the U.S. National Institute of Health (grants AA07535, AA10248, AA014041, AA13320, AA13321, AA13326, AA011998 and DA12854) and the Australian Research Council (ARC grant DP0770096).

	Rebecca S. Fine
	NIH T32 GM096911-05

	RISC
	The RISC study was supported by European Union grant QLG1-CT-2001-01252 and AstraZeneca. The initial genotyping of the RISC samples was funded by Merck, Sharp & Dohme.

	RSI
	The generation and management of the Illumina exome chip v1.0 array data for the Rotterdam Study (RS-I) was executed by the Human Genotyping Facility of the Genetic Laboratory of the Department of Internal Medicine, Erasmus MC, Rotterdam, The Netherlands. The Exome chip array data set was funded by the Genetic Laboratory of the Department of Internal Medicine, Erasmus MC, from the Netherlands Genomics Initiative (NGI)/Netherlands Organisation for Scientific Research (NWO)-sponsored Netherlands Consortium for Healthy Aging (NCHA; project nr. 050-060-810); the Netherlands Organization for Scientific Research (NWO; project number 184021007) and by the Rainbow Project (RP10; Netherlands Exome Chip Project) of the Biobanking and Biomolecular Research Infrastructure Netherlands (BBMRI-NL; www.bbmri.nl ). We thank Ms. Mila Jhamai, Ms. Sarah Higgins, and Mr. Marijn Verkerk for their help in creating the exome chip database, and M. Carolina Medina-Gomez, MSc, Lennard Karsten, MSc, and Linda Broer PhD for QC and variant calling. Variants were called using the best practice protocol developed by Grove et al. as part of the CHARGE consortium exome chip central calling effort. The Rotterdam Study is funded by Erasmus Medical Center and Erasmus University, Rotterdam, Netherlands Organization for the Health Research and Development (ZonMw), the Research Institute for Diseases in the Elderly (RIDE), the Ministry of Education, Culture and Science, the Ministry for Health, Welfare and Sports, the European Commission (DG XII), and the Municipality of Rotterdam. The authors are grateful to the study participants, the staff from the Rotterdam Study and the participating general practitioners and pharmacists. 

	Ruth Loos
	Ruth loos is funded by R01DK110113, U01HG007417, R01DK101855, R01DK107786

	SCOOP
	We are indebted to the patients and their families for their participation and to the physicians involved in the Genetics of Obesity Study (GOOS). A portion of this study comprises one arm of the UK10K Consortium (WT091310).

	SEARCH
	CRUK ref: A490/A10124

	SEARCH/SIBS genotyping
	CRUK ref: C8197/A16565

	SHIP/SHIP-Trend
	SHIP is part of the Community Medicine Research net of the University of Greifswald, Germany, which is funded by the Federal Ministry of Education and Research (grants no. 01ZZ9603, 01ZZ0103, and 01ZZ0403), the Ministry of Cultural Affairs as well as the Social Ministry of the Federal State of Mecklenburg-West Pomerania, and the network ‘Greifswald Approach to Individualized Medicine (GANI_MED)’ funded by the Federal Ministry of Education and Research (grant 03IS2061A). ExomeChip data have been supported by the Federal Ministry of Education and Research (grant no. 03Z1CN22) and the Federal State of Mecklenburg-West Pomerania. The University of Greifswald is a member of the Caché Campus program of the InterSystems GmbH.

	SIBS
	CRUK ref: C1287/A8459

	Silk Road
	The study was funded by the sponsors of the scientific expedition Marcopolo 2010, and by Ministry of Health RC 35/09

	SORBS
	This work was supported by the Federal Ministry of Education and Research (BMBF), Germany, FKZ: 01EO1501 (AD2-060E).
This project was further supported by grants from the Collaborative Research Center funded by the German Research Foundation (CRC 1052; C01, B01, B03), from the German Diabetes Association, from the DHFD (Diabetes Hilfs- und Forschungsfonds Deutschland) and from Boehringer Ingelheim Foundation.
We thank all those who participated in the study. Sincere thanks are given to Knut Krohn (Microarray Core Facility of the Interdisciplinary Centre for Clinical Research, University of Leipzig) for the genotyping support.

	Southampton
	The Southampton study acknowledges Southampton Wellcome Trust Clinical Research Facility for research nurse support in collecting DNA samples. Jenny Scott is acknowledged for technical assistance. AJL supported at the University of Southampton by funding from The Wellcome Trust (076169/A), American Health Assistance Foundation (M2007110), Macula Vision Research Foundation, TFC Frost Charitable Trust, Brian Mercer Charitable Trust, Macular Society, Hobart Trust, NIHR Senior Investigator Award (NF-SI-0515-10020) and the Gift of Sight appeal.

	Steven A. Lubitz
	NIH grants K23HL114724 and Doris Duke Charitable Foundation Clinical Scientist Development Award 2014105

	Thomas F. Vogt
	Thomas F.Vogt current affiliation: CHDI Management/CHDI Foundation, Princeton, New Jersey, USA

	Timothy D Spector
	Timothy D Spector is holder of an ERC Advanced Principal Investigator award.

	Trevor Mori
	Trevor A Mori is supported by an Australian National Health and Medical Research Fellowship (APP 1042255).

	TUDR
	This study was supported by the National Eye Institute of the National Institutes of Health (EY014684 to J.I.R. and Y.-D.I.C.) and ARRA Supplement (EY014684-03S1, -04S1), the National Institute of Diabetes and Digestive and Kidney Disease grant DK063491 to the Southern California Diabetes Endocrinology Research Center, the Eye Birth Defects Foundation Inc., the National Science Council, Taiwan (NSC 98-2314-B-075A-002-MY3 to W.H.S.) and the Taichung Veterans General Hospital, Taichung, Taiwan (TCVGH-1003001C to W.H.S .), the Ministry of Science and Technology, Taiwan (MOST 104-2314-B-075A-006 -MY3 to W.H.S.) and the Taichung Veterans General Hospital, Taichung, Taiwan (TCVGH-1030101C to W.H.S .).

	Tune H. Pers
	Lundbeck Foundation and Benzon Foundation for support

	TwinsUK
	TwinsUK study was funded by the Wellcome Trust; European Community’s Seventh Framework Programme (FP7/2007-2013). The study also receives support from the National Institute for Health Research (NIHR) BioResource Clinical Research Facility and Biomedical Research Centre based at Guy's and St Thomas' NHS Foundation Trust and King's College London.

	UCLA-Utrecht
	Funding provided by NIMH R01 MH090553 and R01 MH078075 (to RAO)

	UCP 
	We acknowledge Prof.Dr. Olaf H. Klungel and Dr. Anke-Hilse Maitland-Van der Zee for granting access to the UCP study data. The exome chip data were generated in a research project that was financially supported by BBMRI-NL, a Research Infrastructure financed by the Dutch government (NWO 184.021.007)

	UKGPCS
	UKGPCS would also like to thank the following for funding support: The Institute of Cancer Research and The Everyman Campaign, The Prostate Cancer Research Foundation, Prostate Research Campaign UK (now Prostate Action), The Orchid Cancer Appeal, The National Cancer Research Network UK, The National Cancer Research Institute (NCRI) UK. We are grateful for support of NIHR funding to the NIHR Biomedical Research Centre at The Institute of Cancer Research and The Royal Marsden NHS Foundation Trust. UKGPCS should also like to acknowledge the NCRN nurses, data managers and Consultants for their work in the UKGPCS study. A list of UKGPCS collaborators can be found at: http://www.icr.ac.uk/our-research/research-divisions/division-of-genetics-and-epidemiology/oncogenetics/research-projects/ukgpcs/ukgpcs-collaborators

	UKHLS
	The UK Household Longitudinal Study is led by the Institute for Social and Economic Research at the University of Essex and funded by the Economic and Social Research Council. The survey was conducted by NatCen and the genome-wide scan data were analysed and deposited by the Wellcome Trust Sanger Institute. Information on how to access the data can be found on the Understanding Society website https://www.understandingsociety.ac.uk/.  
Understanding Society Scientific Group
Michaela Benzeval1, Jonathan Burton1, Nicholas Buck1, Annette Jäckle1, Meena Kumari1, Heather Laurie1, Peter Lynn1, Stephen Pudney1, Birgitta Rabe1, Dieter Wolke2. 1) Institute for Social and Economic Research; 2) University of Warwick

	UKOPS
	The UKOPS study was funded by The Eve Appeal (The Oak Foundation) and supported by the National Institute for Health Research University College London Hospitals Biomedical Research Centre (to U. Menon and S.A. Gayther).

	Utrecht Health Project (UHP)
	The Utrecht Health Project received grants from the Ministry of Health, Welfare and Sports (VWS), the University of Utrecht, the Province of Utrecht, the Dutch Organisation of Care Research, the University Medical Centre of Utrecht, and the Dutch College of Healthcare Insurance Companies.

	Utrecht Health Project (UHP)
	The exome chip data were generated in a research project that was financially supported by BBMRI-NL, a Research Infrastructure financed by the Dutch government (NWO 184.021.007).

	Valerie Turcot
	Valerie Turcot is supported by a postdoctoral fellowship from the Canadian Institutes of Health Research (CIHR)

	Vejle Biobank
	The Vejle Diabetes Biobank was supported by The Danish Research Council for Independent Research

	Warren, Munroe and Caulfield
	This work forms part of the research themes contributing to the translational research portfolio for the NIHR Barts Cardiovascular Biomedical Research Unit. Caulfield is a NIHR Senior Investigator.

	Western Australian Pregnancy Cohort (Raine) Study
	This study was supported by the National Health and Medical Research Council of Australia [grant numbers 403981, 1021105 and 003209] and the Canadian Institutes of Health Research [grant number MOP-82893]. The authors are grateful to the Raine Study participants and their families, and to the Raine Study research staff for cohort co-ordination and data collection. The authors gratefully acknowledge the following institutes for providing funding for Core Management of the Raine Study: The University of Western Australia (UWA) , Curtin University, the Raine Medical Research Foundation, the UWA Faculty of Medicine, Dentistry and Health Sciences, the Telethon Kids Institute, the Women and Infants Research Foundation (King Edward Memorial Hospital) and Edith Cowan University). The authors gratefully acknowledge the assistance of the Western Australian DNA Bank (National Health And Medical Reserach Council of Australia National Enabling Facility).
This work was supported by resources provided by the Pawsey Supercomputing Centre with funding from the Australian Government and Government of Western Australia.

	WGHS
	The WGHS is supported by the National Heart, Lung, and Blood Institute (HL043851 and HL080467) and the National Cancer Institute (CA047988 and UM1CA182913), with collaborative scientific support and funding for genotyping provided by Amgen.

	WHI
	The WHI program is funded by the National Heart, Lung, and Blood Institute, the US National Institutes of Health and the US Department of Health and Human Services (HHSN268201100046C, HHSN268201100001C, HHSN268201100002C, HHSN268201100003C, HHSN268201100004C and HHSN271201100004C). Exome chip data and analysis were supported through the Exome Sequencing Project (NHLBI RC2 HL-102924, RC2 HL-102925 and RC2 HL-102926), the Genetics and Epidemiology of Colorectal Cancer Consortium (NCI CA137088), and the Genomics and Randomized Trials Network (NHGRI U01-HG005152). The authors thank the WHI investigators and staff for their dedication and the study participants for making the program possible.

	YFS
	The Young Finns Study has been financially supported by the Academy of Finland: grants 286284, 134309 (Eye), 126925, 121584, 124282, 129378 (Salve), 117787 (Gendi), and 41071 (Skidi); the Social Insurance Institution of Finland; Kuopio, Tampere and Turku University Hospital Medical Funds (grant X51001); Juho Vainio Foundation; Paavo Nurmi Foundation; Finnish Foundation of Cardiovascular Research ; Finnish Cultural Foundation; Tampere Tuberculosis Foundation ; Emil Aaltonen Foundation ; and Yrjö Jahnsson Foundation. The expert technical assistance in the statistical analyses by Ville Aalto and Irina Lisinen is gratefully acknowledged.

	Zoltan Kutalik
	Leenaards Foundation(http://www.leenaards.ch/), Swiss National Science Foundation (31003A-143914) and SystemsX.ch (51RTP0_151019).




image1.png
EU AA SA HA EAS
(124 datasets) (17 datasets) (8 datasets) (6 datasets) (8 datasets)

Scatterplot PC1-PC2, trait transformation, allele frequency, QQ plot, A value,
call rate > 95%, Pyye > 1E-7, etc

Nonax=526,508

Discovery - Single nucleotide variant (SNV) Discovery - Gene-based (SKAT and VT)

Lookup - Codingand splicingvariants Lookup - Nonsense, splicingand missense variants

‘with MAF < 5%; annotated as damaging

Suggestive signals Poyy < 2x10°¢ Significant genes Psyaroryr< 2.5x10°6

deCODE (Npyax=72,613) UK Biobank (Nmax=119,613)

Final combined meta-analysis with METAL (Discovery + deCODE + UK Biobank)

Done for 203 SNVs in ads reand 9 SNVs in reces models: inthese strata:
All/Europeanancestries, sex-combined/specific
Nonax =718,734
Significant SNVs Poyy < 2x107





image2.png
observed —log10 P-value

All ancestries women recessive

15

@ All coding variants (N=99,710): A=1.03
© Common (N=13,563): A5c=1.30

© Low-frequency (N=7,208): A¢=1.02

© Rare (N=78,939): A=1.00

expected —log10 P-value





image3.png
observed —og10 P-value

All ancestries women additive

© All coding variants (N=228,796): A=1.07  +
© Common (N=13,791): Ac=1.55

o Low-frequency (N=9,916): Ao=1.28

© Rare (N=205,089): Aqc=1.04

expected —log10 P-value





image4.png
observed —log10 P-value

12

10

All ancestries men recessive

 All coding variants (N=98,588): Ag=1.04  + -+ ..
© Common (N=13,538): Ag=1.25

o Low-frequency (N=6,574): A=1.03 . .

© Rare (N=78,476): A=1.01

0 1 2 3 4 5
expected -log10 P-value




image5.png
observed —og10 P-value

All ancestries sex-combined additive

Q| @ All coding variants (N=229,703): Agc=1.10 .

® Common (N=13,786): A5=1.99

e Low-frequency (N=9,612): Ag=1.41

© Rare (N=206,305): A=1.05
=]
<

.
Q
® .
=
o | D
« . .
s s

expected —log10 P-value




image6.png
observed —log10 P-value

25

All ancestries sex-combined recessive

© All coding variants (N=119,552): A=
© Common (N=13,659): A=1.43

o Low-frequency (N=7,423): As=1.07
© Rare (N=98,470): A=1.00

05 .

0 1 2 3 4

expected -log10 P-value





image7.png
All ancestries men ad

® All coding variants (N=228,778): Ae=1.05  * .
© Common (N=13,747): A=1.53

® Low-frequency (N=9,300): A
& . Rare (N=205,731): Ag=1.02

observed —log10 P-value





image8.png
observed —og10 P-value

15

10

European women recessive

® All coding variants (N=66,708): A5=1.03 . .
® Common (N=13,354): A4=1.28

o Low-frequency (N=6,084): A=0.98

© Rare (N=47,270): A5:=0.98

T T

0 1 2 3 4 5
expected —log10 P-value




image9.png
observed —og10 P-value

European men reces:

® All coding variants (N=69,235): A5=1.05 N .
® Common (N=13,373): A5=1.25
e Low-frequency (N=5,940): A=1.04 . .
© Rare (N=49,922): A5=1.00

12
!

10
L

T T T T T T
0 1 2 3 4 5
expected —log10 P-value




image10.png
observed —og10 P-value

25

20

15

European sex-combined recessive

® All coding variants (N=83,965): A5=1.05 . .
® Common (N=13,482): A4=1.44

e Low-frequency (N=6,667): A=1.03
© Rare (N=63,816): A5:=0.99

0 1 2 3 4 5
expected —log10 P-value




image11.png
observed —og10 P-value

20

15

European women ad

® All coding variants (N=220,383): A.=1.06 .
® Common (N=13,563): Ag=1.57 . .

e Low-frequency (N=8,921): Ag=1.27

© Rare (N=197,899): A=1.03

0 1 2 3 4 5
expected —log10 P-value




image12.png
observed —og10 P-value

European men additive

® All coding variants (N=219,796): Ag=1.04  *
® Common (N=13,584): A5=1.59

o Low-frequency (N=8,933): A=1.25

© Rare (N=197,279): A=1.00

15 20
L

I

10
L

0 1 2 3 4
expected —log10 P-value




image13.png
observed —og10 P-value

European sex-combined additive

® All coding variants (N=225,218): A.=1.09  * .
® Common (N=13,569): A5=2.02
o Low-frequency (N=8,940): A=1.45

g © Rare (N=202,709): Aq=1.04
. .
Q
)
- T

o |
Q . .

4 4

expected —log10 P-value




image14.png
observed —og10 P-value

15

10

All ancestries women recessive

© All coding variants
 Excluding known/novel BMI GWAS loci (£1Mb)

1 2 3
expected —log10 P-value





image15.png
observed —log10 P-value

12

10

All ancestries men recessive

© All coding variants
© Excluding known/novel BMI GWAS loci (£1Mb)

[ 1 2 3
expected —log10 P-value




image16.png
observed —og10 P-value

25

20

15

All ancestries sex-combined recessive

o All coding variants
© Excluding known/novel BMI GWAS loci (£1Mb)

T T

0 1 2 3 4
expected —log10 P-value




image17.png
observed —og10 P-value

All ancestries sex-combined additive

o | e All coding variants
© Excluding known/novel BMI GWAS loci (£1Mb)

expected —log10 P-value




image18.png
observed —og10 P-value

All ancestries men additive

Q

® o All coding variants .
© Excluding known/novel BMI GWAS loci (£1Mb)

)

94

o

S

w | .

expected —log10 P-value




image19.png
observed —og10 P-value

25

20

15

All ancestries women additive

o All coding variants
© Excluding known/novel BMI GWAS loci (£1Mb)

expected —log10 P-value





image20.png
observed —og10 P-value

15

10

European women recessive

o All coding variants
© Excluding known/novel BMI GWAS loci (£1Mb)

0 1 2 3
expected —log10 P-value





image21.png
observed —og10 P-value

25

20

15

10

European sex-combined recessive

o All coding variants

1 @ Excluding known/novel BMI GWAS loci (+1Mb)

0 1 2 3
expected —log10 P-value





image22.png
observed —og10 P-value

12

10

European men reces:

o All coding variants

7 o Excluding known/novel BMI GWAS loci (+1Mb)

0 1 2 3
expected —log10 P-value




image23.png
observed —og10 P-value

European women additive

o All coding variants
© Excluding known/novel BMI GWAS loci (£1Mb)

20
!

15

T T T T

0 1 2 3 4
expected —log10 P-value





image24.png
observed —og10 P-value

25

20

15

10

European men ad

o All coding variants
© Excluding known/novel BMI GWAS loci (£1Mb)

T T T T T

0 1 2 3 4
expected —log10 P-value





image25.png
observed —og10 P-value

European sex-combined addi

o All coding variants
© Excluding known/novel BMI GWAS loci (£1Mb)

expected —log10 P-value





image26.png
-logyo(P-value)

15

All ancestries sex-combined additive

Status rare/low-frequency coding loci:

ANovel AKnown A Known -2 signal

a i

zBTB78

Chromosome

chr10

chr11

chr12

chr13

chr14 {7

chr15

chr16

anr17 |

chrX

2e-07




image27.png
-logyo(P-value)

Status rare/low-frequency coding loci:
ANovel AKnown A Known -2 signal

All ancestries women additive

2e-07





image28.png
-logyo(P-value)

Status rare/low-frequency coding loci:
ANovel AKnown A Known -2 signal

European ancestry sex-combined additive

10

L T 2z 2 £ % % 2 2 © § 2reelesgay x
s s s s s 5 5 % S 5 5 5 5 5555555855 5

Chromosome

2e-07




image29.png
-logyo(P-value)

All ancestries sex-combined additive

Status common coding loci:
A Novel A Known-2"signal a Known 4 Known -2 S|gnal unclear

70

40
L

30
L

MASP2
CELA2B
LUZP1
MACF1
INADL
DPYD s,
DDX20
UBQLN4
LmoD1

LONRF2
| ATG4B 4 |

- POXDET |
TXN?_L* ’

REXO1

AKAP'I 0

CRACR?B
VRXNE  Ct7or58

ANKR026
LOXL4

Chromosome

2e-07




image30.png
-logqp(F-value)

Status common coding loci:
A Novel A Known -2"signal A Known 4 Known -2 signal unclear

25

20
L

15
|

10
L

All ancestries sex-combined recessive

2e-07

Chromosome




image31.png
-logo(P-value)

Status common coding loci:

European ancestry sex-combined additive A Novel A Known-2Y signal aKnown a Known -2 signal unclear
24
€
s
2 h ZNF502 :

Chromosome




image32.png
-logyo(P-value)

All ancestries sex-combined additive

Status common coding loci:
A Known - 2" signal A

A Novel

Known 4 Known - 2nd S|gnalunclear

70

COL16A1

GIPC2
SYPL2

SEC168B .

a

SLC39A8

HIVEP1
UHRF1BP1
TFAP2B

HN i
TRIM66
KCNJ11

BDNF:

HSD17812

MTCH2

| DNASET |

TAOK2 j
S

ZNF646 | u

PGRIP1 L

E e @
5 5 3

Chromosome

chr12 4

chr13 -

2e-07




image33.png
loci:

A Known - 21 signal

Status common codin

A Novel

All ancestries women additive

A Known - 24 signal unclear

A Known

Xdyo

e

T ociw
et
- 8L
SEARES)

| L oL
F GHWw
F LW

- b

A
F Lo
- oLy

- 64U

i few

AL

[ Siuo
- viuo

| L eawp

- 2iuwo

| - HW

T
St ot

(anjea-)°Bo|-

Chromosome




image34.png
15

2 rs141845046

MAF =2.44%
0.8 A
0.6 missense
0.4
0.2

10

Unconditioned
@ EC-Discovery

A EC-Final

X GWAS (Locke etal.)

—log;o(p-value)

T
C—reacti\j% protein Birth lenght
Coronary heart disease

Obesity-related traits

<~ TPM3 <~ SHE
- "

< MIR190B TDRD10— < PBXIP1 MTX1—
' " 1 '

< Ctorf189 < UBE2Q1 <~ PYGO2 < GBA
W 0 ' .

< Cf1orf43  CHRNB2 — <« SHC1 < FAM189B
" " . [

UBAP2L — < ADAR CKS1B— <—CLK2
- 1 i [

HAX1— MIR4258 — HCN3 —
' I "
AQP10— FLAD1— <= PKLR
' ' "
ATP8B2 — LENEP—  FDPS —
- I W

~— NUP210L IL6R— <— KCNN3 EFNA4— <~ ASH1L DAP3—
e = B 1 e —

<« PMVK < MUC1 ASH1L-AS1— <—RIT1
0 ' ' "

MSTO1—> RXFP4—
; \
MSTO2P —
Ot
— YY1AP1
-
~— GON4L
m——
SYT11—
"
«— KIAA0907|
-

<« SNORABOE!
v

ZBTB7B— )RUSC1— < SCARNA4
W ' |

«—DCST2 <« MIR555 <— ARHGEF2|
" v -

DCST1—  POUSF1P4— <~ MIR6738|
L] ' '

< LOC100505666
H

ADAM15 —
.

<~ SSR2|

154

154.5 155
Position on chr1 (Mb)

T
155.5

100

60

(QIN/ND) BBl UolBUIqUIOdSY

38 GWAS hit
omitted

11 genes
omitted




image35.png
—log1o(p-value)

15

rs145878042 Unconditioned  —
MAF =1.10% @ EC-Discovery
a A EC-Final
missense X GWAS (Locke etal.)

100

80

60

T T
Obesity-related traits [ Adiponectin levels|

Obesity-related traits

< SLC38A4
e
~— AMIGO2
1
PCED1B—
—H
MIR4698 —
1

<« PCED1B-AS1
]

< RPAP3 < COL2A1 HIFNT— <« CCNT1
i I | L
< ENDOU < SENP1  ANP32D—
M v g
PFKM—  C120rf54 —
e .
SLC48AT— MIR6505—~  OR8S1—
: y ;
—HDACT ~ ~—ASBS8 — LALBA
= s g
< VDR CCDC184— < KANSL2)
e : -
TMEM106C — <~ ZNF641
\ |
< OR10AD1 < SNORA34
| y

<~ MIR1291
\

< SNORA2A
i

475

I I T
48 48.5 49

Position on chr12 (Mb)

40

(QIN/IND) 8¥el uoneuIquooay

20

0

21 GWAS hit
omitted

2 genes
omitted




image36.png
—logio(p-value)

10

rs61754230
MAF = 1.74%
a

missense

Unconditioned

@ EC-Discovery

A EC-Final

X GWAS (Locke etal.)

T
Type 2 dia}a tes
Type 2 digbetes
Type 2 diabetes

— PTPRR
—

< TSPAN8 <« ZFC3H1 TPH2 —
4 (=1 =N
THAP2 —
W
TMEM19 —
"
TBC1D15—
e

-— MPI?SZPZ

LGRS RAB2 < TRHDE-AS1
e ] w

TRHDE —

715 72 725
Position on chr12 (Mb)

73

100

(QIN/ND) Bjel UonRUIqWIodDY

6 GWAS hit
omitted




image37.png
—logio(p-value)

10

Unconditioned

@ EC-Discovery
A ECFinal
X GWAS (Locke etal.)

Eanls
rs56214831 08
MAF = 0.82% 06

A 04|t
missense 02

T
besity-related traits

T
Visceral adipose tissue adjustedeor BMI
Obesity-related traits
Obesity-related traits

MAP1LC3B2— < TESC EBP1 —
V " v
~ C1201M49 ~— FBXO21 RFC5—  SUDS3—
W o i -
RNFT2— ~ NOST — wsB2
pal m— o
< HRK «— VSIG10
W "
FBXWSE — ~— TAOK3
A )
<~ LOC100506551
T T T T
117 117.5 118 118.5

Position on chr12 (Mb)

100

80

60

40

(AN/No) e1es UoneUIqUIoODY

20

0

22 GWAS hit
omitted

1 gene
omitted




image38.png
—log1o(p-value)

10 — Unconditioned 2 |~ 100
@ EC-Discovery
A EC-Final 0.8]
X GWAS (Locke et al.) 06
8 rs45465594 o4/ 80
MAF = 2.55% -
2
0
6 missense = 60

(qIN/INO) B1el UoHEUIGUI0DDY

T T
Glucose homeostasis traifs  Obesity-related traits 10 GWAS hit
Height omitted
Height
ZNF554— CELF5— FZR1— < RAX2 PIAS4— SHD— < PLIN4
3 o t h A . .
ZNF555— NFIC—  TUP3— < EEF2 EBI3— < PLIN5
q m - g i v
ZNF556 — <« SMIM24 < APBA3 ~—ZBTB7A ~ STAP2 < C190rf10
4 i ¢ ! . 4§
ZNF57— NCLN—> < DOHH < MATK <—MAP2K2 CHAFIA—> < DPP9
A i) v v - - -
— ZNF77 C190rf71— CREB3L3— < LRG1
: { s {
TLE6— < MFSD12  ATCAY—> < SIRT6 < UBXNG
i A {= ) s
—TLE2 HMG20B—  NMRK2— CCDCO4— TNFAIPGLT—| 2 9€Nes
- g A . i )
omitted
—AES GIPC3— < DAPK3 <~ TMIGD2 MIR7-3HG—
4 g A Y :
GNAT1— < TBXAR <~ MIR637  FSDI—  MIR7T-3—
GNA15—  CACTIN-AST— ANKRD24— < SEMA6B
" s 3 5
~LOC100996351 <~ CACTIN <= SNORD37 ~ MPND—  FEM1A—
;
S1PR4— ~ PIP5K1C ~ SH3GLT
b i o
MRPL54 — MIR4746 —
: '
T T T T
3 35 4 4.5

Position on chr19 (Mb)




image39.png
—log1g(p-value)

10 4| ¢ rs12236219 Unconditioned  — 100
MAF =4.23% @ EC-Discovery
08| a A EC-Final
06| missense X GWAS (Locke et al.)
8 — 0.4] — 80
02|

(qQ/no) ejes uoneuIGWIodDY

T T
dy mass index W Body mass index 13 GWAS hit
Waist-to-hip ratio adjusted for body mass index omitted
Obesity-related traits
WKz — MIR4291— MIRLET7A1— <= FBP2 __ CYorf3—
e 1
«— C90rf129 «— BARX1 —FBP1 MIR6081 —
b ] - ]
— FAM120A0S PTPDC1—  HIATLI—  MIR2278—  <—FANCC|
v Frin i ] W]
FAM120A— MIRLET7F1— MIR238 — 1 gene
PHF2— — MIRLET7DHG MIR27B — omitted
fulr C i
MIRLET7D — <~ MIR3074
— NYTMZF MIR24-1—
LOC100132077 —
W
T T T T
96.5 97 97.5 98

Position on chr9 (Mb)




image40.png
—log1o(p-value)

—logo(p-value)

Unconditioned rs1799805 2 |+~
10 —| @ EC-Discovery MAF = 3.90%
A EC-Final a 0.8
X GWAS (Locke etal.) o Missense 06
rs7636 04|
8 MAF = 4.99% 02
Asynonymous
v
6 -
.
. —
4 -

10 —| Conditioned on rs1799805 [
@ EC-Discovery 08
0.6
. 04[]
8 02
6 L
.
4 - L

T T
Obesity-related traits Hyperte}lsion
Type 2 diabetes

< TRIM4 SPDYE3— < TFR2 TRIP6— TRIM56 —  COL26A1—
st 0 " 0 v ey

< GJC3 <— GATS NYAP1— EPO— MUC3A— <—PLOD3 < LINC01007
1 W " \ — . v

~— AZGP1 < PMS2P1 <—ACTL6B MUC12— < FIS1 <~ MYL10
. " " G g "
AZGP1P1— PILRB—  GNB2— < LOC102724094 Ccux
v W v v
~— MIR25 < C7orf61 MIR6875— < NAT16
i W 1 d

<~ MIR93 <« TSC22D4 SRRT— <~ MOGAT3
' ] " 1

1 —]
H

<~ MIR1068 AGFG2—  <—UFSP1  ZNHIT1—
AP4M1 — ~— SAP25 .@ <~ CLDN15
I T T
99.5 100 100.5 101

Position on chr7 (Mb)

100

80

60

40

(QN/Wo) B1el UoREUIGUIdSY

100

80

60

40

(/D) @1e1 UOHEUIq0DDY

20

0

31 GWAS hit
omitted

41 genes
omitted




image41.png
—logqo(p-value)

—log1o(p-value)

Unconditioned rs7138803
@ EC-Discovery GWAS hit
A EC-Final .

X GWAS (Locke et al.) intergenic

rs1126930 %
MAF =3.22% 04

%%

0.8
0.6
30 — 0.4
0.2
20 |
10
r2
0.8
0.6
30 [0
0.2
20 |

Conditioned on rs7138803

@ EC-Discovery
A EC-Discovery +UKBiobank

T T
Adiponectin levels Body mass index Obesity
Body mgss ind
Obesity
«— SENP1  ANP32D — < ADCY6 <— RHEBL1 SPATS2 — TMBIM6 —
v ' - ' e "
PFKM — C120rf54 — CACNB3— <— DHH < C1QL4 PRPF40B—
ha " " ' [ "
< OR10AD1 < SNORA34 WNT1— PRPH— <~ FMNL3
| ' ' ' -
H1FNT — <= MIR1291 <— WNT10B TROAP — <« NCKAP5L
h | 1 ' -

<—ZNF641 < SNORA2B < DDN DNAJC22—  BCDIN3D-AST—
[ v ' i f

- SNORA2A <~ BCDIN3D
‘ !

< CONT1 < KMT2D < L0C283332
LINC00935 — < LMBRIL LOC101927292 —
T T T T
48.5 49 49.5 50

Position on chr12 (Mb)

100

80

60

40

(qIN/N0) @3Bl UoHBUIGUIOOSY

100

80

60

(QIN/INO) 1Bl UONEUIqUIOODY

8 GWAS hit
omitted

27 genes
omitted




image42.png
—logyo(p-value)

—log1g(p-value)

15

10

15

10

| “72;114‘?-:1; Unconditioned I3
=4.. EC-Di
rs1169081 PO 4= il 0s
missense missense X GWAS (Locke etal.) 06
rs17852561 04
missense 02
-4/ / rs7978353
R e 1511057405
GWAS hit
4 ./ intronic °

- Conditioned on rs11057405

@ EC-Discovery
A EC-Discovery +UKBiobank

T T T
Body mass index TAdlponechn levels Pubertal anlhrop%mem
Adiponectin levels

<~ HCAR2 < PITPNM2
h -

Adiponectin ley
SETD8 —~ TCTN2—
" .

PSMD9 — <~ CLIP1
Wt

WDR66 — CLIP1-AS1— < HCAR1 <~ MPHOSPH9 ~ TMED2 —
ey v h A~ "

BCL7A — <—ZCCHC8 CCDC62— C120rf65 — DDX55 —
W " — H =

—RSRC2 <~ CDK2AP1  ~— EIF2B1
2 H 4

MLXIP —
—a

LRRC43—
-

KNTC1— <— VPS37B
- =

<« IL31
v
BQGNIT4 -
< DIABLO
[
LOC1015‘93348 ind

< VPS33A
-

<« HCAR3 <— MIR4304
b ]
DENR—
W
< ABCB9
-
OGFO‘DZ ind
ARLGCP‘{ ind

LOC 1005I0709

<« SBNO1 GTF2H3—
= w

<= MIR8072 DNAH10—
i o

< RILPL2
SNRNEQS ind
<~ RILPL1

W

MlRS?OG ind

nd FLOC1?1927415

122.5

123

1235
Position on chr12 (Mb)

T
124

100

80

60

(/o) e1el uoneuiquicoay

100

80

60

40

(QIN/ND) o1l uoneuIquIooRy

20

0

25 GWAS hit
omitted

1 gene
omitted




image43.png
—logio(p—value)

—log1p(p—value)

12

10

12

rs6174755
a

—{ missense

Unconditioned
@ EC-Discovery

A EC-Final

X GWAS (Locke et al.)

rs62051555
MAF =4.34%

# |- 100

08
06

04|~ 80
0.2

(QIN/IND) @1l UoHEUIqUIooDY

- Conditioned on rs61747555

@ EC-Discovery

A EC-Discovery +UKBiobank

Z | 100

0.8

(QIN/IND) @1l UOHBUIGUIoODY

Cholesl%‘ , total
LDL cholesterol
Cholesterol, total

T
LbL choleste%l

Stroke (ischemic)

19 GWAS hit
omitted

~— AP1G1
ATXNTL —
"
<~ ZNF821
.
IST1 —
.
<~ PKD1L3
-
DHODH —
"
HP —
'
HPR—
"

- T)SNL4E

DHX38 —
L1

L0C100506172 —
%

HCCAT5 —
h

«— C160rf47
W

1 gene
omitted

T
72

T T T

725 73 73.5
Position on chr16 (Mb)




image44.png
—logo(p-value)

—logio(p-value)

rs17782313 Unconditioned

GWAS proxy @ EC-Discovery
intergenic A EC-Final
8 X GWAS (Locke etal.)

rs13447325
MAF =0.01%
missense
rs13447324
MAF =0.01%

stopgain

— 100

(AN/P) B1e1 uoneuIquIcdey

Conditioned on rs17782313
@ EC-Discovery
A EC-Discovery + UKBiobank

— 100

(QI/IND) Yel UOIBUIGUIODSY

T
Body mass{in lex
Body mass |ndex

Obesity (early onset extreme)

29 GWAS hit
omitted

~— CCBE1  PMAIP1—
o COBET, |
T T T

57.5 58 58.5 59
Position on chr18 (Mb)




image45.png
—log1o(p-value)

—log1o(p—value)

50

40

30

20

10

50

40

30

2 rs1800437 Unconditioned
missense @ EC-Discovery

08 A A EC-Final

06 X GWAS (Locke et al.)
7 04

02

rs2287019

- . GWAS hit

/ intronic

rs143430880  °©
MAF =0.13%
missense
~ 5139215588 *
MAF =0.11%

missense \
&

- 100
80 &
Q
(=}
3
o
- 60 3
2
=]
3
40 &
B
s
=
g

- 20

- Conditioned on rs2287019 ¢
@ EC-Discovery
A EC-Discovery + UKBiobank 08
06
- 0.4
02

— 100

— 80

— 60

(/o) B1es UonEUIqW0dSY

=
umferen}:e ratio (interaction) |

Body mass index Body mass index
Obesity

103 GWAS hit
omitted

CEACAM19 — <— EXOC3L2 VASP— <—SIX5 MIR769— HIF3A— < GNGS|
Y ] i h e |
CEACAM16 — MARK4 — < OPA3 < SYMPK < IGFL3 < CCDC8
N i e - ' v
|BCL3— RELB— < CKM <« GPR4 FOXA3— IGFL2— <= PNMAL1
W Iy . W W ] '
IMIR8085— <— NKPD1  FOSB— <~ DMPK < IGFL4 PPP5C —
) . ' . v [

ICBLC— <—ZNF296 KLC3— <—EML2 < MYPOP <— RNU6-66P
L] ' 0 W —

APOCT— CD3E.AF’ CCD%61 - -— F’TG.IR
v

24 genes
omitted

APOC1P1— < ERCC1 QPCTL— < PGLYRP1 ~ DACT3
APOC4— C190rf83 — DACT3-AST—|
APOC4-APOC2— MIR642A — < PRKD2|
b i
APOC2— <« MIR6428
CLPTM1— ~ SNRPD2
o v
CLASRP— <~ FBXO46
) "
T T T T
45.5 46 46.5 47

Position on chr19 (Mb)




image46.png
—log1o(p-value)

—log1o(p-value)

Unconditioned

@ EC-Discovery rs2076559
A EC-Final A
15 — X GWAS(Lockeetal.) missense
rs6050446
® MAF=271%
10 L misense

0.8]
0.6]
0.4]
0.2]

3 Conditioned on rs2076559
@ EC-Discovery
0.8 A EC-Discovery +UKBiobank

| 06
15 04
0.2

T
Bipolar disorder and schizophr}nia
Cognitive performance
Allergic rhinitis.

FLJ33581 — CST7 — PYGB— < NINL
W - e

LOC101${'26955 ind

SYNDIGT — <~ APMAP <—ABHD12 < NANP LOC100134868 —
T w i " W

«~— ACSS1 GINS1— <~ FAM182B
iH o W
—vsx1 —ZNF337  FAM182A—
A N 2
—L0C284798 — L0C101926935
— L0C101926889 — NCOR?P1
—Locz8401,
T T T T
245 25 255 26

Position on chr20 (Mb)

100

80

60

(QN/ND) Sjer uoeuIqIcODY

100

80

(Q/ND) @1el UoHEUIGUIOdSY

5 GWAS hit
omitted

1 gene
omitted




image47.emf
0.%

1.%

0.1%

S

.01%

0.%

Minor allele frequency (%, log10) African ancestry

Effect size (SD)/ allele
African ancestry

0.% 0.01%
Minor allele frequency (%, log10) European ancestry

N
o

European vs African

Comparison: allele frequency
European vs African ancestry

0.1% 1.%

Comparison: allele frequency
European vs African ancestry

0.25

0.15

0.05
)
® oo

-0.05¢
-0.05 o

-0.15

-0.15

-0.25
Effect size (SD)/ allele
European ancestry

0.15

0.%

1.%

0.1%

o

1%

0.%

Allele frequency (%, log10) South Asian ancestry

Effect size (SD)/ allele
South Asian ancestry
o
&

European vs South Asian

European vs Hispanic

Allele frequencies

Comparison: allele frequency
European vs South Asian ancestry

0.01% 0.1% 1.%

Minor allele frequency (%, log10) European ancestry

10.%

Allele freguency (%, log10) Hispanic ancestry
o

o

0.%

1.%

1%

1%

0.%

0.%

Effect sizes

Comparison: allele frequency
European vs South Asian ancestry

0.40

0.10 L

090 .

-0.15 -0.05 0.15

°
-0.10
-0.20

-0.30

-0.40
Effect size (SD)/ allele
European ancestry

Effect size (SD)/ allele
South Asian ancestry

N
a

Comparison: allele frequency
European vs Hispanic ancestry

0.01% 0.1% 1.%

Minor allele frequency (%, log10) European ancestry

Comparison: allele frequency
European vs Hispanic ancestry
0.60
o

0.45

-0.15 0.15

.
®0.15
-0.30

-0.45

-0.60
Effect size (SD)/ allele
European ancestry

Effect size (SD)/ allele
EastAsian ancestry

Allele frequency (%, log10) East Asianancestry

0.%

1.%

0.1%

o
ES

0.%

0.% 0.01%

o
o

European vs East Asian

Comparison: allele frequency
European vs East Asian ancestry

0.1% 1.%

Minor allele frequency (%, log10) European ancestry

Comparison: allele frequency
European vs East Asian ancestry

1.0
.

0.8

0.6

0.4

-0.15 0.15

0.6
Effect size (SD)/ allele
European ancestry

0.25









-0.25

-0.15

-0.05

0.05

0.15

0.25

-0.25 -0.15 -0.05 0.05 0.15 0.25

E

f

f

e

c

t

 

s

i

z

e

 

(

S

D

)

/

 

a

l

l

e

l

e

A

f

r

i

c

a

n

 

a

n

c

e

s

t

r

y

Effect size (SD)/ allele

European ancestry

Comparison: allele frequency

European vs African ancestry

-0.40

-0.30

-0.20

-0.10

0.00

0.10

0.20

0.30

0.40

-0.25 -0.15 -0.05 0.05 0.15 0.25

E

f

f

e

c

t

 

s

i

z

e

 

(

S

D

)

/

 

a

l

l

e

l

e

S

o

u

t

h

 

A

s

i

a

n

 

a

n

c

e

s

t

r

y

Effect size (SD)/ allele

European ancestry

Comparison: allele frequency

European vs South Asian ancestry

-0.60

-0.45

-0.30

-0.15

0.00

0.15

0.30

0.45

0.60

-0.25 -0.15 -0.05 0.05 0.15 0.25

E

f

f

e

c

t

 

s

i

z

e

 

(

S

D

)

/

 

a

l

l

e

l

e

S

o

u

t

h

 

A

s

i

a

n

 

a

n

c

e

s

t

r

y

Effect size (SD)/ allele

European ancestry

Comparison: allele frequency

European vs Hispanic ancestry

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

-0.25 -0.15 -0.05 0.05 0.15 0.25

E

f

f

e

c

t

 

s

i

z

e

 

(

S

D

)

/

 

a

l

l

e

l

e

E

a

s

t

 

A

s

i

a

n

 

a

n

c

e

s

t

r

y

Effect size (SD)/ allele

European ancestry

Comparison: allele frequency

European vs East Asian ancestry

A

Allele frequencies

Effect sizes

European vs African European vs South Asian European vs Hispanic European vs East Asian

0.%

0.01%

0.1%

1.%

10.%

0.% 0.01% 0.1% 1.% 10.%

M

i

n

o

r

 

a

l

l

e

l

e

 

f

r

e

q

u

e

n

c

y

 

(

%

,

 

l

o

g

1

0

)

 

A

f

r

i

c

a

n

 

a

n

c

e

s

t

r

y

Minor allele frequency (%, log10) European ancestry

Comparison: allele frequency

European vs African ancestry

0.%

0.01%

0.1%

1.%

10.%

0.% 0.01% 0.1% 1.% 10.%

A

l

l

e

l

e

 

f

r

e

q

u

e

n

c

y

 

(

%

,

 

l

o

g

1

0

)

 

S

o

u

t

h

 

A

s

i

a

n

 

a

n

c

e

s

t

r

y

Minor allele frequency (%, log10) European ancestry

Comparison: allele frequency

European vs South Asian ancestry

0.%

0.01%

0.1%

1.%

10.%

0.% 0.01% 0.1% 1.% 10.%

A

l

l

e

l

e

 

f

r

e

q

u

e

n

c

y

 

(

%

,

 

l

o

g

1

0

)

 

H

i

s

p

a

n

i

c

 

a

n

c

e

s

t

r

y

Minor allele frequency (%, log10) European ancestry

Comparison: allele frequency

European vs Hispanic ancestry

0.%

0.01%

0.1%

1.%

10.%

0.% 0.01% 0.1% 1.% 10.%

A

l

l

e

l

e

 

f

r

e

q

u

e

n

c

y

 

(

%

,

 

l

o

g

1

0

)

 

E

a

s

t

 

A

s

i

a

n

a

n

c

e

s

t

r

y

Minor allele frequency (%, log10) European ancestry

Comparison: allele frequency

European vs East Asian ancestry


image48.emf
1

BMl-increasing allele frequency (%) African ancestry

Effect size (SD)/ allele

European vs African European vs South Asian

European vs Hispanic

Allele frequencies

Comparison: allele frequency Compari : allele freq y Comparison: allele frequency
E vs African Yy European vs South Asian ancestry Europ vs Hispani y
00% . 100% 100% 100%
- .
. .
. g - 3 g
. 2 3 2
80% © 80% oe £ 80% © 80%
. . c < c
8 o &
° ° ] « ° . £ K]
< H c . <
. < . & ]
. £ @2 ]
. . 2 . T . &
60% . 2 60% ° T 60% o 3 60%
3 —_ /o . B o . X °
. 2 . g . <
g . z . S
. g ° H . 2
e o o S
. . 3 . . 3 . . g
e s . e ° g
40% . ° ° . £ 40% . . ‘o 40% © £ 40%
. ° o, e ° . 2
3 . H = . .. 2
2 . T
> : g . 2
£ . 2 N ° i
. 3 . 3 . ° ©
o S . 2 509 O 209
20% S 20% . 5 20% g 20%
2 .
. " . g : : = £
= . . H . =
. H : @ . H
.
.
0% 0% 0% 0%
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
BMI-increasing allele frequency (%) European ancestry BMl-increasing allele frequency (%) European ancestry BMl-increasing allele frequency (%) European ancestry
Comparison: allele frequency Comparison: allele frequency Comparison: allele frequency
European vs African ancestry European vs South Asian ancestry European vs Hispanic ancestry
.
0.05 . 0.05 0.05 0.05
. .
. .
. ..
0.03 . 2 2003 2 003 ° 2 003
. ° & ° > . o 2
2 =2 =& . =0
3 . iy S 53 -~ 53
[} o L o . a
o ] oc
£ e ‘ o ‘ o5 . o8
< 4 .8 L K] 00 © N o5
H . . N'g . NE T . N2
g 0.01 D ®» < 0.01 .o » 5 0.01 < » & 001
= ts (ol ] ° 2 . B =
< . oS . *o) o
< e o . &3 oo °. . e %% o 28
- i » CRE i 2 oW
0.00 0.01 0.02 0.03 0.04 0.05 0.00 0.01 o 0.02 0.03 0.04 0.05 0.00 003 ° 0.02 0.03 0.04 0.05 0.00
.
. .
0.01 . -0.01 L3 -0.01 . 0.01
.
. .
.o
L4 .
0.03 -0.03 -0.03 .03

Effect size (SD)/ allele
European ancestry

Effect size (SD)/ allele
European ancestry

Effect size (SD)/ allele
European ancestry

0%

European vs East Asian

Comparison: allele fi y
European vs East Asian ancestry
.
.
.
o* .

20% 40% 60% 80%
BMl-increasing allele frequency (%) European ancestry

Comparison: allele frequency
European vs East Asian ancestry

.
Effect size (SD)/ allele
European ancestry

100%









B

Allele frequencies

Effect sizes

European vs African European vs South Asian European vs Hispanic European vs East Asian

0%

20%

40%

60%

80%

100%

0% 20% 40% 60% 80% 100%

B

M

I

-

i

n

c

r

e

a

s

i

n

g

 

a

l

l

e

l

e

 

f

r

e

q

u

e

n

c

y

 

(

%

)

 

A

f

r

i

c

a

n

 

a

n

c

e

s

t

r

y

BMI-increasing allele frequency (%) European ancestry

Comparison: allele frequency

European vs African ancestry

0%

20%

40%

60%

80%

100%

0% 20% 40% 60% 80% 100%

B

M

I

-

i

n

c

r

e

a

s

i

n

g

 

a

l

l

e

l

e

 

f

r

e

q

u

e

n

c

y

 

(

%

)

 

S

o

u

t

h

 

A

s

i

a

n

 

a

n

c

e

s

t

r

y

BMI-increasing allele frequency (%) European ancestry

Comparison: allele frequency

European vs South Asian ancestry

0%

20%

40%

60%

80%

100%

0% 20% 40% 60% 80% 100%

B

M

I

-

i

n

c

r

e

a

s

i

n

g

 

a

l

l

e

l

e

 

f

r

e

q

u

e

n

c

y

 

(

%

)

 

H

i

s

p

a

n

i

c

 

a

n

c

e

s

t

r

y

BMI-increasing allele frequency (%) European ancestry

Comparison: allele frequency

European vs Hispanic ancestry

0%

20%

40%

60%

80%

100%

0% 20% 40% 60% 80% 100%

B

M

I

-

i

n

c

r

e

a

s

i

n

g

 

a

l

l

e

l

e

 

f

r

e

q

u

e

n

c

y

 

(

%

)

 

E

a

s

t

 

A

s

i

a

n

 

a

n

c

e

s

t

r

y

BMI-increasing allele frequency (%) European ancestry

Comparison: allele frequency

European vs East Asian ancestry

-0.03

-0.01

0.01

0.03

0.05

0.00 0.01 0.02 0.03 0.04 0.05 0.06

E

f

f

e

c

t

 

s

i

z

e

 

(

S

D

)

/

 

a

l

l

e

l

e

A

f

r

i

c

a

n

 

a

n

c

e

s

t

r

y

Effect size (SD)/ allele

European ancestry

Comparison: allele frequency

European vs African ancestry

-0.03

-0.01

0.01

0.03

0.05

0.00 0.01 0.02 0.03 0.04 0.05 0.06

E

f

f

e

c

t

 

s

i

z

e

 

(

S

D

)

/

 

a

l

l

e

l

e

S

o

u

t

h

 

A

s

i

a

n

 

a

n

c

e

s

t

r

y

Effect size (SD)/ allele

European ancestry

Comparison: allele frequency

European vs South Asian ancestry

-0.03

-0.01

0.01

0.03

0.05

0.00 0.01 0.02 0.03 0.04 0.05 0.06

E

f

f

e

c

t

 

s

i

z

e

 

(

S

D

)

/

 

a

l

l

e

l

e

H

i

s

p

a

n

i

c

 

a

n

c

e

s

t

r

y

Effect size (SD)/ allele

European ancestry

Comparison: allele frequency

European vs Hispanic ancestry

-0.03

-0.01

0.01

0.03

0.05

0.00 0.01 0.02 0.03 0.04 0.05 0.06

E

f

f

e

c

t

 

s

i

z

e

 

(

S

D

)

/

 

a

l

l

e

l

e

E

a

s

t

 

A

s

i

a

n

 

a

n

c

e

s

t

r

y

Effect size (SD)/ allele

European ancestry

Comparison: allele frequency

European vs East Asian ancestry


image49.emf
0.06

0.05

o
o
~

0.03

SD / BMl-increasing allele
=
N

0.01

0%

® Novel loci
® Previously established loci

® Signals in previously established loci*

°
®
°
Y ¢ ®
Y °
Y [ J
e e o® ® °
° . L ° ®
o ' ® o [ ] ° [ }
o0 © o %o @ ? ..o ° o o, L4
®
“ ) ... “ ° ® ® [ ) o0 Y
®
o Y .0 3 °e ©°
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Frequency of BMI-increasing allele









0

0.01

0.02

0.03

0.04

0.05

0.06

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

S

D

 

/

 

B

M

I

-

i

n

c

r

e

a

s

i

n

g

 

a

l

l

e

l

e

 

Frequency of BMI-increasing allele

Novel loci

Previously established loci

Signals in previously established loci*


image50.emf
Body weight difference with the mean of the UKBiobank

population (kg)

-10

-12

p-Arg190Gin (rs139215588)

p.Arg190GIn p-Glu288Gly &
Non-carriers (rs139215588) (rs143430880) p-Glu288Gly (rs143430880)
N = 114,898 N =415 N =297 N=1

0.02

-11.17









0.02

-1.94

-2.10

-11.17

-12

-10

-8

-6

-4

-2

0

2

Non-carriers

N = 114,898

p.Arg190Gln

(rs139215588)

N = 415

p.Glu288Gly

(rs143430880)

N = 297

p.Arg190Gln (rs139215588)

&

p.Glu288Gly (rs143430880)

N = 1

B

o

d

y

 

w

e

i

g

h

t

 

d

i

f

f

e

r

e

n

c

e

 

w

i

t

h

 

t

h

e

 

m

e

a

n

 

o

f

 

t

h

e

 

U

K

B

i

o

b

a

n

k

 

p

o

p

u

l

a

t

i

o

n

 

(

k

g

)


image51.png
Color Key

Cross-Trait Analysis

4 0 4
-log10P-value by Beta direction

ENTPD6:rs6050446
. ACHE :rs1799805
GIPR:rs143430880
GIPR:rs139215588
ZNF169:rs12236219
ZFR2:rs45465594
MC4R:rs13447324
KSR2:rs56214831
ZFHX3:rs62051555

. . RAB21:rs61754230

RAPGEF3:rs145878042

B B ez

ZBTB7B:rs141845046

. HIP1R:rs34149579

BMI
WHR
TwoHGIu
HBA1C
T2D
HDL
LDL
TG

TC
DBP
SBP
MENA
MENO

Traits

Independent LFV




image52.png
il
HEH
gt





image53.png
I
Pt B A e e W e T T e B e B B e e ——

s
m,. .

GWAS significance

Pathway Z-score

4

N
0
-2

I—A

™

wivis [
iz
otk
o5
s
[y
e
conzo
or
worra
cven
o
Faszr
ot
TI001
Eser
cenrs
P
i
soarc
s
e
Frons
A0re
Kinasss
e
croer
T
Zrwets
Gors
55
airoc
cHon

Fraar
|
| W |
n
4
_ |
| |
n
| |

stanco
Cioairo
oritiss
ratoars
Stands
s
cioas
Lok
Caos?
e
KiFra

wstsc [
st
s
osenz
e
HiRers
cacwizns
Farcres
Sees
s
Zarers
sesr
[
fr

OMIM MAF EC Significance (p-value) Novelty Inclusion

Myes Mrare [ <2e-7 ("stringen M novel or secondary signal (no overlap with known GWAS loci) M included

Mhno M low-frequency [l <5e-4 ("relaxed") M known relaxed (overlap with Locke loci with p<5e—4) " excluded
known stringent (overlap with genome-wide significant GWAS loci)

cortical gyoskeleton
glutarnate receptor actity
Sarotonin receptor activty
gated channel activty

‘axon part

synapse part

abnormal spatal learning
leaming or memory
REACTOME XENOBIOTICS
eytopiasmic vesicle mambrane
DPYSL2 PP subnatuork

BAIT PPl subnetwork




image54.emf
— -

e (e 1 TTTr T7 PR M CF e T e 11 T T CRs T Frr ey T o0t T P o PP (1 O P e T 1 (10 T P AT F P Trem T 11 P PO T P 0 PR (1T P E P T P 11 o e r 11 (1 T i 10 P P e PT ) (Pt o, P e o T M Do T P re P reee e T (1

e

T e T

| rA

KEGG CHRONIC MYELOID LEUKEMIA
regulation of multicellular organism growth

PERS PPI subnetwork
BSN PPI subnetwork
hormone activity

REACTOME GLUTAMATE BINDING ACTIVATION OF AMPA RECEPTORS AND SYNAPTIC PLASTICITY

cytoplasmic vesicle membrane
BAI1 PPI subnetwork

MYO1G PPI subnetwork

small cerebellum

5

-

ol

B = T

-

REACTOME GABA A RECEPTOR ACTIVATION

gated channel activity

abnormal spatial learning

regulation of synaptic transmission

glutamate receptor activity

neuron spine

synapse part
axon part

GRIK2 PPI subnetwork

C2orf55 PPI subnetwork
ataxia

E
E

GWAS significance

(FDR)

Il <0.01

B <0.05

>=0.05
Pathway Z-score

REACTOME SEROTONIN NEUROTRANSMITTER RELEASE CYCLE

regulation of secretion

abnormal sleep pattern

| A1vDo

EI

2
0

LESdA
SV.I1O71S
rSad
yacvyNovO
odI1
nio
494
171ad
g.1NvH
Ldiexid
HV1dO
G9HdO
clvoS
vEdHIN
LISVYNA
8GHOLLD
ednv
cansiL
d0
LSNIW
1avni
9caINY
GLHAW
g90LNINL
9¥94INZ
LOdSIN
6V8€01S
(=124
Nivdd
L8SNN
vd1
HOOH1
e1Lanet
cearodl
LyoHd
g0dY
E€GHOLLD
EXW
HOdY
cdSYN
VHILI
LIHYNG
cHOLW
vidIX
LN4AN
804HO
ggvo43
cdIZNvH
cldn
YNLYIN
Lv91700
csdd
96M1S
¥IXO1
yINOS
Ldons
aroly
Ldd4o
YOI4SHANL
9¢ciINZ
9Ldsn
VE€EINZ
LHIVT
LI6LAdA
tqaild
L31SVY
6G140LD
cHVN4I
6LOAN
g18X4N
4191
1483
vySdnN
Yo
LY02dAO
8xdgo0
cddavo
OHH
NLL
1COdNAS
IHAW
LHaod
LNDINY
1HdIH9dH
rZ4am
28011
Ocxaa
rdN3o
sg19z
500d
c970d
ECLANZ
O4vYdd
99HMT1d
INVIN
SING
cdd10
c4ON
caNX1d
[2=14-14
cS13
¢d8N11O
LOVMHd
cl4dvoa
64SHS
€g911
codlo
g81594NZ
ceENYay
0lednNN
Ingv
o€el4|
Laon1
Tidam
rH494
GINIH L
9az4
Svoed1s
ocnvay
8v6e01S
v 1 141060
TCAIS
6SdHN
SLIdEN
8ayd
29DIN
HNWH
Lo
HOT1IMZ
gocHIM
Lavodvyns
LO3H
rOdVNY
£00SY
9EXHA
L£10a00
d3dN3
eel4ANY
yINSd
g.d919z7
LHNOS
cd1Hd
g821LNvH
6100
Idd
£70dvY
LHOIH3
cWNOHd
c1e9340
ey LINYH
8HVYNd
GZAT
N10d
Ldzn1
edng
€409
9dsna
TINXLY
ge34n
[4351=D)
giLHavy
ENLYW
9cIHdH
rdLod.l
2448
050020
E€4cHS
Lveld
Lvyrd
c094NZ
cq4d0
LHZONAQ
vdHdN
YXH4Z
ok3ad
ededid
CETH
XTH
1WNOD
L707d
elrd
9LNadd
4493
adAda
yavyiai
LTSNV
ana
¢NIDSO
0ctd30
y4vod
O€LSdA
LgLdAOD
eLdsna
C1dAS
vY3aio
clad
adl4s
603719IS
0L4S9I
£€4395dvd
eM9dl
SLWIHL
LvO10
Hd19
8210000
6914INZ
HOVO
LV 1dNd
GGSSHd
454020
€dIHO
SLHAOd
yaro
HrON
9vdO
0eXao
cv8cI1s
HLLSW
£6dSn
g9103S
04410910
Ldgi44HN
Idd1
CHNOM
FNADIIH
XMM9a
g7t043
gcvi130
8y0eo1s
99NS
EMNM
¢OHOH
Leavd
MXd
Ltoaia
74
Y994NZ
Ldvoeavyd
€dN3S
YNT104N
LNdYO
Lox34d
LddTHd
vLTIN
02401
GIVHN
gal3s
cNIHdvYO
TAHS
advoivy
Ld1Lo3H
ENX1LY
ged19z
1sa
9LINAHLZ
89E0VVIM
cAMHHT
VeI
CLAEMNY
Ld3AIH
(=124
ocLin
8664NZ
aokLarnr
00ed3
e4vH1
IMNHN
dvix
cHOON
ZNOW
vdd.ld
£ovd
cld/1asH
LHOVIN
LOdN
£€10d00
HidIH
£dodannN
LvdO
¢dN3S
81nd
cOOHVYINS
LOIH7
61L71X84
L4S9NL
vavdld
cvrd
griivad3
LWHdO
clsoy
4010
cddWHOI
£2eMOSs
9ddINT
cIXWa
28449
¢3INNdd
9AEMINY
cLaXOH
cTlL
L4N
g.dSHL
aNag
€S4H4
dcdvd.l
eAOoay
¢303
CWN3 L
EcvdNZ
odvds
xas
addld
GXH1
gidd
HNL
cHSH
99NIH L
edvivd
IXSOd
1d14V0
vXYd
cosed1s
L4591
VSLOAW
9ddd
g9dSO
14did
YeNIHO
Mvd
gLSMNY
d¥Y)HJS
v2anio
61NTVO
SNXHN
620NN
c44NO1
£0zad
14-EV4
JHOV
Vidvn
co4d3
edsia
Z3NdO
9LINTVO
LEIPNOX
odv
9dwIY

Inclusion
M included
excluded

Locke loci with p<5e-4)
known stringent (overlap with genome-wide significant GWAS loci)

(p—-value) Novelty
M novel or secondary signal wo overlap with known GWAS loci)
B known relaxed (overlap wit

stringent")

ignificance

ECS
B <2e-7

%

M low-frequency I <5e-4 ("relaxed")

common

OMIM MAF
HMyes Mrare
M no

m
m
m

-2
-4










image55.png
Observed

BML.all

MAA A A A

Expected




image56.emf
Cohorts with N > 5,000 in Discovery

0.6

0.4

0.2

0.0

-0.2

* MAF < 5%
* MAF >=5%

-0.2

0.0

0.2 0.4

All Cohorts in Discovery

0.6











