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            Abstract
We report a new mechanism in carcinogenesis involving coordinate long-range epigenetic gene silencing. Epigenetic silencing in cancer has always been envisaged as a local event silencing discrete genes. However, in this study of silencing in colorectal cancer, we found common repression of the entire 4-Mb band of chromosome 2q.14.2, associated with global methylation of histone H3 Lys9. DNA hypermethylation within the repressed genomic neighborhood was localized to three separate enriched CpG island 'suburbs', with the largest hypermethylated suburb spanning 1 Mb. These data change our understanding of epigenetic gene silencing in cancer cells: namely, epigenetic silencing can span large regions of the chromosome, and both DNA-methylated and neighboring unmethylated genes can be coordinately suppressed by global changes in histone modification. We propose that loss of gene expression can occur through long-range epigenetic silencing, with similar implications as loss of heterozygosity in cancer.
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                    Figure 1: Differential methylation of a region in colorectal cancer identified by AIMS.[image: ]


Figure 2: DNA methylation profile of the 4-Mb region in colorectal cancer on chromosome 2q14.2.[image: ]


Figure 3: DNA methylation of the CpG islands associated with EN1, SCTR and INHBB.[image: ]


Figure 4: Gene suppression across 2q14.2 in colorectal cancer.[image: ]


Figure 5: Effect of 5AzaC and TSA on gene expression across region 2q14.2.[image: ]


Figure 6: Chromatin immunoprecipitation (ChIP) across the 2q14.2 region.[image: ]


Figure 7: Relationship between DNA methylation and normal gene expression levels.[image: ]


Figure 8: Epigenetic lesions in cancer.[image: ]
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