Detailed Methods

Quality assessment of DNA methylation markers and samples 
		Raw methylation data were obtained from participants using the EPIC array. Markers with unreliable detection (detection P-value threshold of P<0.01) had their intensity values set to ‘NA’. Subsequently, the proportion of missing data points per sample and per marker was determined. A total of 866,238 markers were initially assayed by the EPIC array. After excluding markers on sex chromosomes (N = 19,634), those with call rates <0.95 (N=5,147), and non-CpG markers (N=2,833), 838,624 autosomal CpG probes remained for analysis in the MAGNet cohort. Similarly, in the BMCB cohort, after excluding markers on sex chromosomes (N=19,634), those with call rates <0.95 (N=1,861), and non-CpG markers (N=2,839), 841,904 autosomal CpG probes were available for analysis.
		All samples in both cohorts exhibited call rate >98% for the filtered markers. Samples identified as duplicates or with mislabelled gender were subsequently removed. From the original MAGNet cohort (n=341), 12 samples were excluded, of which 10 attributed to gender mislabelling and 2 to duplication, resulting in 329 samples available for analysis. From the BMCB cohort (n=86), one sample was excluded due to mislabelling, leaving 85 samples eligible for downstream analysis.

Gene expression profiling and data processing
		Gene expression (RNAseq) data was obtained from the same left ventricular samples that were analyzed for methylation, whenever possible. From the MAGNet cohort, gene expression data was available for 312 of 329 samples with methylation data available for analysis. Following the removal of 6 samples with missing RNA Integrity Number, 306 samples remained available for analysis. In the BMCB cohort, all 85 samples with available methylation data also had gene expression data and were included in the analysis.  
		RNAseq data from the MAGNet cohort were downloaded from a publicly available NCBI GEO repository (Accession identifier: GSE14190). RNA sequencing libraries were prepared using the Illumina TruSeq stranded mRNA kit followed by the Nugen Ovation amplification kit, as was previously described.1 To avoid confounding by batch effects, libraries were randomly selected into pools of 32, and pools were sequenced using HiSeq2500 to a depth of ~30 million 100-bp paired-end reads per biological sample. Fastq files were aligned against human reference (hg19/GRCh37) using the STAR aligner. Duplicate reads were removed using MarkDuplicates from Picard tools, and per gene read counts for Ensembl(v75) gene annotations were computed. For the BMCB cohort, total RNA was extracted from tissue specimens using the Allprep DNA/RNA/miRNA Universal kit (QIAGEN). Directional RNA sequencing libraries were prepared from at least 800ng of total RNA by Novogene (NovogeneAIT Genomics Singapore Pte Ltd) with GlobinClear (Thermo Fisher Scientific) for depletion of globin gene RNA and Ribosomal RNA (rRNA). Libraries were sequenced on a Novaseq6000 to a depth of ~40 million 150bp paired-end reads per biological sample. Adapter and quality trimming were performed using fastp, with removal of rRNA by SortMeRNA. Reads were aligned against human reference (GRCh38) using the STAR aligner. Per-gene read counts were computed with RSEM. 
		For downstream analyses, we filtered raw gene expression counts using the filterByExpr function in edgeR (version 3.36.0). This function removes genes with fewer than 10 read counts in the minimum group size of samples. Subsequently, gene expression levels were normalized using TMM (Trimmed Mean of M-values). Genes located on sex chromosomes were then excluded from further analysis. In the original MAGNet dataset containing expression levels for 57,773 genes, 40,688 genes with low counts were removed, followed by 620 genes on sex chromosomes, resulting in 16,465 autosomal genes for analysis. Similarly, in the original BMCB dataset comprising expression levels for 60,708 genes, 42,428 genes with low counts were removed, followed by 1,700 genes on sex chromosomes, leaving 16,770 autosomal genes for analysis. 


Genotyping 
		DNA samples from the MAGNet cohort were genotyped using the Affymetrix Genome-Wide SNP Array 6.0 (47,102,122 variants in 358 samples), as previously described.2 From the MAGNet cohort, genotype data was available for 304 of 329 smaples with methylation data available for analysis. For the current investigation, filtering was performed to remove single nucleotide polymorphisms (SNPs) that were (i) multiallelic (N=3,273,121); (ii) were present in duplicate (N=515,220); and (iii) had low imputation quality (R2<0.3; N=21,910,012). After these initial filtering steps, 21,403,769 variants remained. Next, rare variants (ancestry-specific MAF<0.05) were removed. Finally, 5,403,534 SNPs in the White ancestry group (n=194) and 7,063,585 SNPs in the African American ancestry group (n=110) were available for association testing. 

Gene mapping to CpGs within co-methylated modules
		Overrepresentation of gene sets within co-methylated modules was assessed using genes mapped to module-specific CpGs.  Gene mapping was done using cis-eQTM analysis of methylation and expression data from the MAGNet and BMCB cohorts, as detailed in ‘Methods— Expression quantitative trait methylation (eQTM) analysis’. Replicated cis-eQTMs were defined as those with FDR P<0.05 in MAGNet cis-eQTM analysis and consistent directionality of association in BMCB cis-eQTM analysis.
		For a particular module and gene set, gene set enrichment was evaluated by comparing ‘GeneRatio’ (i.e. proportion of module-specific genes that overlap with a particular gene set, compared to the overlap with all gene sets in an ontology) to ‘Bg Ratio’ (i.e. proportion of background genes that overlap with a particular gene set, compared to the overlap with all gene sets in an ontology). The background set consisted of genes mapped to all CpGs used for network construction that were identified as replicated cis-eQTMs (N=855 unique genes). Out of the 32,198 CpGs used for network construction, 1,211 CpGs were identified as replicated eQTMs, corresponding to 855 unique genes. 

Targeted methylation sequencing
		Targeted methylation sequencing was performed using genomic DNA from peripheral blood samples collected from participants of the iHealth-T2D study.  Targeted methylation sequencing was performed for regions defined as +/-500bp of DCM sentinel CpGs, supported by previous publications demonstrating a decay in correlation between methylation sites beyond 1-2kb,3,4 and from our in-house whole-genome bisulfite sequencing dataset where we observed that |r|>0.2 was within +/-500bp for most of the assessed CpGs (data unpublished). 
		Targeted methylation sequencing was carried out using a custom array (TWIST Biosciences). Probes were designed, optimized, and synthesized using TWIST's Custom Panel Design and Oligo synthesis solutions. We also included the 450 Houseman probes in the array design, to enable estimation of WBC cell type proportions. Sample processing and library preparation followed the TWIST Bioscience end-to-end targeted methylation sequencing workflow. For each sample, 200ng of genomic DNA underwent fragmentation to approximately 265 bp using the Bioruptor. Following the New England Biolabs® EMseqTM protocol, the sheared DNA was end-repaired at 20°C and ligated with an EM-seq adapter. The ligated product served as a template in a TET2 reaction at 37°C to oxidize 5-Methylcytosines and 5-Hydroxymethylcytosines. The TET2-converted DNA was denatured with formamide at 85°C, and APOBEC cytosine deamination occurred at 37°C. The deaminated template was then PCR amplified using NEB dual index primers and NEBNext Q5U Master Mix 9 PCR cycles. 
		Subsequently, 187.5ng of each enzymatically converted, amplified, and indexed library was hybridized to a custom methylation panel using the TWIST Bioscience Fast Hybridization and Wash Kit in accordance to the vendor's protocols with the following modifications. Fast Hybridization was done for 2 hours at 60°C, followed by Fast Wash1 at 63°C and Fast Wash2 at 48°C. The final libraries were sequenced with the inclusion of negative and positive controls using the Illumina Novaseq platform, employing 150-bp paired-end reads,  with the goal of achieving an average coverage of ~500X. 
		Raw sequencing data was demultiplexed using BCLConvert (v4.0.3) and read quality was evaluated using FastQC. Fastq files across sequencing runs were merged (GNU coreutils) for processing and quality control analyses (using default settings unless specified). Read trimming was performing using Trim Galore (v0.6.4), and then aligned to the reference genome (Ensembl GRCh37, bwameth v0.2.2, samtools v1.6, sambamba v0.8.2) following the TWIST recommended pipeline. Duplicates were identified and removed. Picard (CollectHsMetrics, CollectMultipleMetrics, Version 2.6.0) and MethylDackel (mbias, Version 0.5.1) were used to generate sequencing quality metrics, including on-target coverage and methylation conversion measurements. Methylation levels at individual sites were called using MethylDackel (v0.5.3; –minDepth 10–maxVariantFrac 0.25–OT 0,0,0,138—OB 0,0,13,0).  
		Three samples were removed from subsequent analyses due to low quality (one with mean target coverage <100x, two with poor concordance with respective EPIC data). Prior to association testing, 95% marker and sample call rate filtering were performed; and subsequently quantile normalized. This results in the remaining of 1,974 samples.  
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