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            Abstract
Tumor suppressors are mostly defined by inactivating mutations in tumors, yet little is known about their epigenetic features in normal cells. Through integrative analysis of 1,134 genome-wide epigenetic profiles, mutations from >8,200 tumor-normal pairs and our experimental data from clinical samples, we discovered broad peaks for trimethylation of histone H3 at lysine 4 (H3K4me3; wider than 4 kb) as the first epigenetic signature for tumor suppressors in normal cells. Broad H3K4me3 is associated with increased transcription elongation and enhancer activity, which together lead to exceptionally high gene expression, and is distinct from other broad epigenetic features, such as super-enhancers. Genes with broad H3K4me3 peaks conserved across normal cells may represent pan-cancer tumor suppressors, such as TP53 and PTEN, whereas genes with cell typeâ€“specific broad H3K4me3 peaks may represent cell identity genes and cell typeâ€“specific tumor suppressors. Furthermore, widespread shortening of broad H3K4me3 peaks in cancers is associated with repression of tumor suppressors. Thus, the broad H3K4me3 epigenetic signature provides mutation-independent information for the discovery and characterization of new tumor suppressors.
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                    Figure 1: Broad H3K4me3 peaks in human CD4+ T cells mark tumor-suppressor and cell identity genes.[image: ]


Figure 2: Most promoter-associated epigenetic marks coincide with broad H3K4me3 peaks in human CD4+ T cells.[image: ]


Figure 3: Broad H3K4me3 peaks are associated with increased transcription elongation.[image: ]


Figure 4: Broad H3K4me3 peaks have strong enhancer activity in human CD4+ T cells.[image: ]


Figure 5: Broad H3K4me3 peaks at tumor suppressors is conserved across ENCODE normal cell types.[image: ]


Figure 6: Widespread shortening of broad H3K4me3 peaks at tumor suppressors.[image: ]


Figure 7: Shortening of broad H3K4me3 peaks in lung tumors.[image: ]


Figure 8: Functional characterization of putative new tumor suppressors defined by conserved broad H3K4me3 peaks.[image: ]
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