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            Abstract
Although DNA methylation is a key regulator of gene expression, the comprehensive methylation landscape of metastatic cancer has never been defined. Through whole-genome bisulfite sequencing paired with deep whole-genome and transcriptome sequencing of 100 castration-resistant prostate metastases, we discovered alterations affecting driver genes that were detectable only with integrated whole-genome approaches. Notably, we observed that 22% of tumors exhibited a novel epigenomic subtype associated with hypermethylation and somatic mutations in TET2, DNMT3B, IDH1 and BRAF. We also identified intergenic regions where methylation is associated with RNA expression of the oncogenic driver genes AR, MYC and ERG. Finally, we showed that differential methylation during progression preferentially occurs at somatic mutational hotspots and putative regulatory regions. This study is a large integrated study of whole-genome, whole-methylome and whole-transcriptome sequencing in metastatic cancer that provides a comprehensive overview of the important regulatory role of methylation in metastatic castration-resistant prostate cancer.
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                    Fig. 1: CpG methylator phenotype.[image: ]


Fig. 2: DNA methylation valleys.[image: ]


Fig. 3: Methylation associated with prostate-cancer-specific genes.[image: ]


Fig. 4: Methylation association with the androgen-response pathway.[image: ]


Fig. 5: Methylation association with TMPRSS2-ERG and MYC.[image: ]


Fig. 6: Genome-wide analysis of differential methylation.[image: ]
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