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Supplementary Figure 1: Evaluation of strength of evidence for metabolites with FDR < 0.10 in population-specific analyses or cross-population meta-analyses. NA indicates that MR assumption violations could not be assessed due to instruments containing only one single nucleotide polymorphism. Light grey shading for cross-population effects highlights metabolites that were significant in cross-population analyses but not in population-specific analyses. Light gray shading for population-specific effects indicates metabolites only analyzed in one population, meaning cross-population analyses could not be conducted. Q.9 was only assessed when an association was replicated at P < 0.05 in at least one additional population. Metabolites with a score ≥4 were considered to have strong MR evidence. 
[image: ]

Supplementary Figure 2: Summary of metabolites evaluated in MR analyses. A: Number of tested metabolites in each population. B: Number of metabolites tested in each population by Metabolon super pathway. 
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Supplementary Figure 3: Correlations between initial MR results (model 1) and MR results utilizing metabolite GWAS summary statistics further adjusted for BMI and current smoking status (model 2). Model 1 adjusted for age, sub-study (when applicable), and up to ancestry 10 principal components. A: Correlations of model 1 and model 2 β estimates from primary MR analyses. B: Correlation of model 1 and model 2 -log10(P-values) from primary MR analyses. Correlations were assessed for the 50 metabolites significantly associated (FDR< 0.10) with PCa risk in population-specific or cross-population analyses.
[image: ]















Supplementary Figure 4: Colocalization result for variant rs28864441 (chr4:99269648) in the hexadecanedioate instrument in the AFR population. Positions are based on build hg38.
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Supplementary Figure 5: Multivariate MR (MVMR) results. Metabolites significantly associated with PCa risk in population-specific analyses with strong MR evidence across populations were evaluated with MVMR, adjusting for all other metabolites associated with PCa risk (P<0.05) in each population, based on instruments using the stringent r2<0.01 LD threshold. AFR analyses were adjusted for 1-linoleoyl-GPE, 1-methylurate, and 4-acetamidobutanoate. EUR analyses were adjusted for all displayed EUR metabolites along with 4-acetamidobutanoate, 2-hydroxystearate, 5-methyluridine, and gamma-glutamylleucine. HIS analyses were adjusted for all displayed HIS metabolites.
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Supplementary Figure 6: R2 and P-values for metabolite-variant associations in African ancestry populations among variants included in instruments of metabolites with strong MR evidence. Association results are shown between 6 variants and 250 metabolites based on metabolite GWAS summary statistics from African ancestry individuals in ARIC. Named metabolites were significantly associated (P-value < 5 x10-8) with the respective variant. The metabolite being estimated in the MR instrument represented by the given variant is shown in red. Positions are based on build hg38.
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Supplementary Figure 7: R2 and P-values for metabolite-variant associations in European ancestry populations among variants included in instruments of metabolites with strong MR evidence. Association results are shown between 11 variants and 248 metabolites based on metabolite GWAS summary statistics from European ancestry individuals in ARIC. Named metabolites were significantly associated (P-value < 5 x10-8) with the respective variant. The metabolite being estimated in the MR instrument represented by the given variant is shown in red. Positions: build hg38.
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Supplementary Figure 8: R2 and P-values for metabolite-variant associations in Hispanic populations among variants included in instruments of metabolites with strong MR evidence. Association results are shown between 7 variants and 711 metabolites based on metabolite GWAS summary statistics from Hispanic individuals in SOL. Named metabolites were significantly associated (P-value < 5 x10-8) with the respective variant. The metabolite being estimated in the MR instrument represented by the given variant is shown in red. Positions are based on build hg38.
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Supplementary Figure 9: Previously reported associations in LDtrait for the genetic variants included in the MR instruments for metabolites with strong MR evidence. Results were extracted for the index variant and their proxies, using an R2≥0.95 (in respective 1000 Genomes populations) and 50,000bp windows to define correlated variants. Duplicate SNP-GWAS trait associations were removed for clarity. Previously reported associations for the same metabolite were excluded prior to plotting.
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Supplementary Figure 10: Evaluation of mannose genetic instruments between populations. A: Mannose genetic instruments in populations where a significant association (FDR<0.10) was identified between mannose and prostate cancer risk utilizing an LD thinning threshold of R2<0.2. B: Exploration of prostate cancer GWAS effect sizes for SNP rs1260326. Following stricter instrument assessment utilizing an LD thinning threshold of R2<0.01, rs1260326 was the only SNP included in EUR and HIS instruments, and an association (P<0.05) between mannose and prostate cancer risk was identified in both populations, but with opposing effect directions. rs1260326 was the only SNP included in the AFR mannose instrument in MR analyses utilizing either LD threshold. No significant association was identified in the AFR population between mannose and prostate cancer risk. AFR: African. EUR: European. HIS: Hispanic.
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