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Supplementary Methods
This section briefly describes the study design of all studies, and the phenotypic and DNA methylation (DNAm) data. Additional information can be found in Tables S1 and S2. The procedures used for DNA sample processing, assays and quality control of DNAm data can be found in the references. We provided more details on the MESA data given these have been recently generated and not previously published.  

Discovery studies
WHI is a study of postmenopausal women (aged 50-79 years), comprising 161,808 women recruited from 40 U.S. clinical centers who participated in an observational study or in clinical trials during 1993-1998 as previously described [1-4]. DNAm was measured from whole blood using Illumina HumanMethylation450 (450 K) BeadChip array in 3,927 WHI participants from two studies: the Broad Agency Award 23 (WHI-BAA23), a case-control study of cardiovascular disease, and the Epigenetic Mechanisms of PM-Mediated Cardiovascular Disease Risk (WHI-EMPC), a stratified, random sample (n = 2,200) of participants who were examined between 1993 and 2001. In total, we took 3,050 participants forward for analysis (EA, AA, H/L) with complete data on DNA methylation, kidney traits and covariates. 

MESA is a multi-ethnic study of subclinical cardiovascular disease and risk factors for cardiovascular disease [5], consisting of 6,814 asymptomatic men and women aged 45-84 (38% EA, 28% AA, 22% H/L, and 12% Asian, predominantly of Chinese descent) examined in 2000-2002, followed by four examination periods. Participants were recruited from six field centers across the United States: Wake Forest University, Columbia University, Johns Hopkins University, University of Minnesota, Northwestern University and University of California - Los Angeles. A subset of MESA participants was selected for multi-omics projects in the NHLBI Trans-Omic for Precision Medicine (TOPMed) program and were assayed using the Illumina EPIC 850K array. This study included 698 participants with DNAm measures and complete data on phenotypes and covariates. Since the MESA DNAm profiling has not been previously published, we include further details here. 

1.  MESA Genomic DNA Methylation Profiling Using Illumina EPIC Arrays
MESA study genomic methylation profiling was performed in the Methylation Characterization Center Laboratory at the University of Southern California (USC) under the aegis of the NHLBI TOPMed Program, MESA Multi-Omics Program. Laboratory standard operating procedure version NHLBI.2018.10.008 was used.

1.1 MESA Genomic DNA Conversion
Genomic DNA was shipped on dry ice to USC for Illumina EPIC array methylation profiling. On receipt, samples were quantitated using Nanodrop, and 600ng aliquots were bisulfite-converted using Zymo EZ methylation kits. Conversion QC was performed using published methods [6]. Four QC assays were used to measure conversion completeness and yield of converted DNA: ALU-C4 Ct value <19; CONV-100% <35; CONV-50% >40; and CONV-0% > 40; samples that failed any one of the four were re-tested and conversion repeated with a new DNA aliquot if necessary.

1.2 MESA Illumina Methylation EPIC Array Processing 
Samples were randomized in batches of 192 (2 x 96) for array processing. Following vendor protocols, each batch of converted DNA samples was amplified, fragmented, precipitated, resuspended, and hybridized to the array. After the initial scan of each beadchip array was completed, the data was processed in the Illumina Genome Studio Methylation module with background correction and normalization to output preliminary beta values. Any sample with a preliminary call rate of <98% resulted in rescanning of the beadchip. If rescanning 2 times (of 3 total scans) did not yield all samples above 98% call rate, the low call rate samples were repeated using reserved sample from the precipitation step stored at -40degC (a 'rehyb'). For all passing samples, the best call rate scan was retained as raw data. Rehyb samples were rearrayed, and reprocessed as above. Of 1896 total MESA samples, 1662 (87.7%) were successful after the first 'hyb' (hybridization), and 1887 (99.5%) after two hybs, with excellent overall data quality. 

1.3 MESA Methylation Quality Control and Normalization
The raw data was processed using R and the minfi package. Probes that were not significant above background signal were filtered at p-value > 0.05. Single sample Noob (ssNoob) was used for normalization [7] to derive corrected methylated and unmethylated signals, and thence the beta values, which are identical to the original Noob values on the beta scale [8].

1.4 Post-Normalization QC
Across all race/ethnic groups, samples were dropped based on non-concordance of EPIC SNPs (n=1) and related pairs (n=5). A further 6 samples were dropped as outliers by visual inspection of the first 10 PCs from within-race group methylation PCA. A total of 108,714 probes were filtered based on the recommendations of Zhou et al [9]. These included probes that had poor genomic mapping quality; a SNP present in the extension base causing color channel switch; non-unique 30 bp flanking sequence; extension base inconsistent with specified color channel; a SNP or SNV within 5 bp of the methylation base (https://zwdzwd.github.io/InfiniumAnnotation).

MESA WGS for the Trans-Omics in Precision Medicine (TOPMed) program was supported by the National Heart, Lung and Blood Institute (NHLBI). WGS for “NHLBI TOPMed: Multi-Ethnic Study of Atherosclerosis (MESA)” (phs001416.v1.p1) was performed at the Broad Institute of MIT and Harvard (3U54HG003067-13S1). Centralized read mapping and genotype calling, along with variant quality metrics and filtering were provided by the TOPMed Informatics Research Center (3R01HL-117626-02S1). Phenotype harmonization, data management, sample-identity QC, and general study coordination were provided by the TOPMed Data Coordinating Center (3R01HL-120393-02S1).

JHS is a study of cardiovascular disease and its risk factors in AA, comprising 5,306 African Americans aged 21 to 94 years recruited from the Jackson, MS metropolitan area from 2000-04, with four follow-up exams. Family members were recruited to create a nested family cohort (22% of the sample) [10]. A total of 3,404 consenting JHS participants had genomic DNA extracted from leukocytes, and genome-wide genotyping [11].  DNAm was measured using the Illumina EPIC 850K array in 1,680 AA participants at visit 1 that had kidney biomarkers and clinical data. 

Replication studies.
CATHeterization GENetics (CATHGEN) is a biorepository of clinical samples from a prospectively collected clinical cohort of individuals undergoing cardiac catheterization at Duke University [12]. Blood samples were obtained during catheterization in consented participants, which linked to clinical and exposure data including laboratory data. Blood-based DNAm was obtained using the Illumina EPIC array [13]. Only participants with available serum creatinine were included in this study (n= 547, 344 EA and 212 AA). 9 participants on hemodialysis were excluded. 

Generation Scotland (GS) is a family-based and population-based study consisting of 23,690 EA participants recruited from general medical practices across Scotland between 2006-2011 [14]. Probands aged between 35 and 65 years were asked to invite first-degree relatives to join the study, for a final size of 24,090. A variety of cognitive, physical, and health data were collected at the study baseline along with blood or saliva samples for DNA genotyping. Blood-based DNAm data were obtained using the Illumina EPIC array on a subset of 5,200 participants, of whom 2,586 unrelated individuals were included as set 1 (ages: 18-87 years) [15]. The second set of blood-based DNAm data included 4,450 individuals who were unrelated to each other (genetic relatedness < 0.05) and were also unrelated to participants from the first GS DNAm dataset. 

HyperGEN. The HyperGEN study is one of the four networks in the Family Blood Pressure Program (FBPP) supported by the National Heart, Lung, and Blood Institute to identify genetic contributors to hypertension, and target end organ damage related to hypertension [16]. HyperGEN is a family-based study with a sib-pair design. Hypertensive African American sibships were recruited from Forsyth County, NC and from the community-at-large in Birmingham, AL from 1995 to 2000. Sib-pairs with hypertension onset before age 60 were recruited in the first phase. The study was subsequently extended to other siblings and the offspring of the hypertensive probands who were unmedicated adults. Hypertension was defined as having an average systolic blood pressure ≥ 140 mmHg and/or average diastolic blood pressure ≥ 90 mmHg at two separate clinic visits or taking any antihypertensive medication. An ancillary epigenetic study of left ventricular hypertrophy was conducted comprising participants included in this study [17].  DNA (500 ng) extracted from buffy coat was hybridized to the Illumina Infinium HumanMethylation450 (450K) BeadChip array (Illumina Inc, San Diego, CA) to assess methylation at cytosine-phosphate-guanine (CpG) sites.  Analysis of the intensity files with Illumina GenomeStudio generated beta (β) scores of the proportion of signal of the methylation probe in the sample, and respective detection p-values.  Quality control (QC) procedures removed any CpG probe where more than 10% of samples failed to yield adequate intensity.  After these QC filters, there were 485,512 CpG sites eligible for analysis.  For correction of systematic technical biases in the 450K assay, normalization was performed using the Quantile-Quantile method using the R package minfi.  Cell count proportions (CD8+ T lymphocytes, CD4+ T lymphocytes, natural killer cells, B cells, monocytes, and granulocytes) were generated using the algorithm developed by Houseman et al., which predicts the underlying cellular composition of each sample from DNAm patterns.  Ancestry principal components (PCs) were generated from whole genome sequencing data as described.

meQTL in normal kidney tissue. Genotypes in non-TCGA studies (TRANSLATE, TRANSLATE-T, RESPOND and REPAIR) were measured using Infinium HumanCoreExome-24 BeadChip arrays and the allele calls were made using Genome Studio. For TCGA data, genotyping was conducted using the Affymetrix Genome-Wide Human SNP Array 6.0 and alleles were called using Birdsuite software [18-20]. Samples were excluded if their genotyping rate was < 95%, their heterozygosity rate was outside ± 3 standard deviations from the mean, they had cryptic relatedness with other individuals, were of non-white European genetic ancestry or had discordant sex information (inconsistency between declared and genotyped sex). Genetic variants were excluded if their genotyping rate was < 95%, they mapped to the Y chromosome or mitochondrial DNA, had ambiguous chromosomal location, violated Hardy-Weinberg equilibrium (P < 0.001) or if their minor allele frequency (MAF) was < 5%. Genotype imputation was conducted on the Michigan Imputation Server using minimac3 with Haplotype Reference Consortium data as the reference panel.
DNA was extracted from homogenized renal tissue samples. Non-TCGA kidney DNA samples underwent bisulfite conversion and were hybridized with the Illumina HumanMethylation450 BeadChip array or Methylation EPIC BeadChip array as per the manufacturer’s guidelines. All TCGA kidney DNA samples were processed with HumanMethylation450 BeadChip arrays. We downloaded DNAm data from the GDC legacy portal (https://portal.gdc.cancer.gov/) using the following criteria: project name – TCGA, primary site – kidney, sample type – solid tissue normal, race – white, ethnicity – not Hispanic or Latino, data category – raw microarray data, data type – raw intensities, experimental strategy – methylation array, data format – idat, platform – Illumina Human Methylation 450. The data from all studies were merged using R package minfi. M-values were normalized using the “dasen” method from the wateRmelon R package, and standard quality control for samples and probes was applied. The final combined dataset consisted of 195 samples: 177 from non-TCGA studies and 18 from TCGA. In total, 374,826 CpG sites were available for further analyses after quality control filters.

Power analyses
We performed power calculations to determine power for DMPs associated with each discovery sample based on the number of CpG tested using the tool from Mansell et al., 2018, https://epigenetics.essex.ac.uk/shiny/EPICDNAmPowerCalcs/, Power analysis figures 1-12, tables 1 and 2):  
	
	AA
	EA
	H/L
	Trans-ethnic

	Sample n
	2,879
	1,737
	812
	5,428

	Array
	450K+EPIC 850K
	450K
	450K
	450K+EPIC 850K

	CpG sites n
	656,213
	364,117
	364,117
	655,786

	Significant CpGs identified in the discovery samples
	23
	5
	5
	78

	Power to detect a 1% mean difference at significance threshold 1e-06 across all sites
	>90% power for 71.8% sites
	>90% power for 54.3% sites
	>90% power for 26.6% sites
	>90% power for 88.5% sites

	Power to detect a 2% mean difference at significance threshold 1e-06 across all sites
	>90% power for 97.7%  sites
	>90% power for 92.7%  sites
	>90% power for 75.2%  sites
	>90% power for 99.2%  sites



Power analysis table 1: Number of identified sites and DNA methylation power calculations. Note that only AA and trans-ethnic meta-analyses included EPIC 850K array probes as we required a minimum of two studies contributing to meta-analyses. 
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Power analysis figure 1: Power for AA (n=2879, 2%). 
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Power analysis figure 2: Power for EA (n=1737, 2%).
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Power analysis figure 3: Power for H/L (n=812, 2%).
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Power analysis figure 4: Power for trans-ethnic (n=5428, 2%).
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Power analysis figure 5: Power for AA (n=2879, 1%).
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 Power analysis figure 6: Power for EA (n=1737, 1%).
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Power analysis figure 7: Power for H/L (n=812, 1%).
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Power analysis figure 8: Power for trans-ethnic (n=5428, 1%).






	
	AA
	trans-ethnic

	Sample n
	1,820
	2,378

	Power to detect a 1% mean difference at significance threshold 1e-06 across all sites
	>90% power for 55% sites
	>90% power for 65.4 % sites

	Power to detect a 2% mean difference at significance threshold 1e-06 across all sites
	>90% power for 93.4% sites
	>90% power for 96.4% sites



Power analysis table 2: Power analyses for EPIC-specific probes.
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Power analysis figure 9: Power for EPIC-specific probes in AA (n=1820, 1%).
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Power analysis figure 10: Power for EPIC-specific probes in AA (n=1820, 2%).
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Power analysis figure 11: Power for EPIC-specific probes in trans-ethnic (n=2378, 1%).
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Power analysis figure 12: Power for EPIC-specific probes in trans-ethnic (n=2378, 2%). 
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