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S1 Figure. Manhattan and QQ plots. Left: Manhattan plots showing -log10(P) for associations of genetic variants with FECD across 22 
autosomal chromosomes, plus chromosome X, for (a) European, (b), admixed African, and (c) Hispanic/Latino MVP cohorts; and (d) 
European meta-analysis. Right: Quantile-quantile (QQ) plots showing observed versus expected distributions of association P-values for 
a-d plus (e) multi-ancestry meta-analysis (multi-ancestry Manhattan plot in Figure 2).
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S2 Figure. Local Manhattan plots for significant loci. LocusZoom regional Manhattan plots showing 
variant-level associations and local linkage disequilibrium structure of twelve significant multi-ancestry 
meta-analysis loci, arranged by genomic coordinates.
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S3 Figure. Forest plots of lead SNPs. Odds ratios (OR) and 95% confidence intervals for FECD at 
twelve significant lead SNPs in MVP European (EUR), admixed African (AFR), and Afshari (Afshari et 
al., 2017) cohorts, and combined multi-ancestry meta-analysis (Meta). OR is not shown for six of 
twelve AFR index variants which did not meet the meta-analysis MAF cutoff of ≥1%.
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S4 Figure. Comparison of allele effect sizes. Scatterplots comparing effect sizes (logarithm of odds ratios and 95% confidence 
interval) of previously reported (blue) and novel (pink) lead SNPs between (a) MVP European (EUR) vs the most recent FECD GWAS 
(Afshari et al., 2017) and (b) MVP admixed African (AFR) vs MVP EUR. Directions of effects estimates between cohorts were consis-
tent for all lead SNPs except one, rs12439253 (RORA), which was not significant in AFR.
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S7 Figure. Colocalization at TCF4. For associations at FECD, serum bicarbonate, serum chloride, 
serum potassium, and urinary albumin-to-creatinine ratio, regional Manhattan plots (left) and effects 
comparison scatterplots with 95% confidence intervals (right). FECD effects are shown as logarithm of 
odds ratios.
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S8 Figure. Predicted impact of mutation on LE domain structure. (a) Human   β1 LE6 target sequence and its rat homolog have 
a 67% sequence identity. The AlphaFold prediction for β1 LE6 has excellent agreement with the crystallized rat homolog as well as 
the SWISS-MODEL homology model. (b) The homolog template for ɑ5 does not cover the entire target sequence, hence the 
predicted homology model does not include a portion of the domain. However, given the excellent agreement between the 
AlphaFold prediction and the homology model for the existing portion of the domain of  ɑ5 LE22 and for β1 LE6, it is likely that 
AlphaFold is providing a feasible conformation of the ɑ5 LE22 loop missing in the template structure. (c) Shown on the left is the 
AlphaFold prediction of β1 LE6 with the 4 disulfide links that fortify the tertiary structure of the domain displayed as yellow sticks. (d) 
Change in hydrogen bond content and Gibbs free energy introduced by the mutations. The substitution of a glycine with glutamic 
acid in A5 LE22 does not result in loss or gain of hydrogen bonds within the domain. Meanwhile, the replacement of the arginine by 
a glycine in β1 LE6 results in a loss of 3 hydrogen bonds. 20
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