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            Abstract
We performed a multistage genome-wide association study including 7,683 individuals with pancreatic cancer and 14,397 controls of European descent. Four new loci reached genome-wide significance: rs6971499 at 7q32.3 (LINC-PINT, per-allele odds ratio (OR) = 0.79, 95% confidence interval (CI) 0.74–0.84, P = 3.0 × 10−12), rs7190458 at 16q23.1 (BCAR1/CTRB1/CTRB2, OR = 1.46, 95% CI 1.30–1.65, P = 1.1 × 10−10), rs9581943 at 13q12.2 (PDX1, OR = 1.15, 95% CI 1.10–1.20, P = 2.4 × 10−9) and rs16986825 at 22q12.1 (ZNRF3, OR = 1.18, 95% CI 1.12–1.25, P = 1.2 × 10−8). We identified an independent signal in exon 2 of TERT at the established region 5p15.33 (rs2736098, OR = 0.80, 95% CI 0.76–0.85, P = 9.8 × 10−14). We also identified a locus at 8q24.21 (rs1561927, P = 1.3 × 10−7) that approached genome-wide significance located 455 kb telomeric of PVT1. Our study identified multiple new susceptibility alleles for pancreatic cancer that are worthy of follow-up studies.
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                    Figure 1: Association results, recombination hotspots and LD plots for new pancreatic cancer susceptibility regions and one suggestive region.[image: ]
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Integrated supplementary information

Supplementary Figure 1 Flow diagram of PanScan III study design
A schematic figure showing stage 1, stage 2 and replication stage with a total of 7,683 case and 14,397 control subjects included in the final analysis. Numbers of cases and controls in each stage are indicated as well as the array type, imputation and P- value threshold for SNPs moved forward to replication.


Supplementary Figure 2 Risk allele counts (a) and odds ratios (95% confidence intervals) (b) for pancreatic cancer for a genetic risk score of the ten susceptibility loci identified in PanScan I, II, and III.
(a) Percentage of cases and controls with each total number of risk alleles. Absolute number of participants provided above each vertical bar. (b) Results from unconditional logistic regression of the pancreatic cancer genotype score in participants from Stage 1 and Stage 2 of the PanScan III GWAS. For stage 1, model adjusted for age, sex, geographic region, and significant principal components. For stage 2, model adjusted for age, sex, study, and significant principal components. Referent is the most prevalent risk allele count in controls (n=10 risk alleles).


Supplementary Figure 3 Plot of estimated admixture for individuals in stage 1 of PanScan III GWAS.
For details, see Online Methods. Individuals with <80% European ancestry were excluded from the main association analysis. Individuals with Asian ancestry from SMWHS were analyzed separately and included case and control subjects from SMWHS in stages 1 and 2 of PanScan III and control subjects from SMWHS that were previously genotyped.


Supplementary Figure 4 Plot of top eigenvectors from stage 1 of PanScan III GWAS based on principal components analysis.
For details, see Online Methods.


Supplementary Figure 5 Quantile-quantile (Q-Q) plot of the association results in stages 1 and 2 of the PanScan III GWAS

                        


Supplementary Figure 6 Manhattan plot showing statistical significance of the association for all genotyped SNPs in stages 1 and 2 of PanScan III GWAS
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