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            Abstract
Cancer genome sequencing provides the first direct information on how mutation rates vary across the human genome in somatic cells1,2,3,4,5,6,7. Testing diverse genetic and epigenetic features, here we show that mutation rates in cancer genomes are strikingly related to chromatin organization. Indeed, at the megabase scale, a single feature—levels of the heterochromatin-associated histone modification H3K9me3—can account for more than 40% of mutation-rate variation, and a combination of features can account for more than 55%. The strong association between mutation rates and chromatin organization is upheld in samples from different tissues and for different mutation types. This suggests that the arrangement of the genome into heterochromatin- and euchromatin-like domains is a dominant influence on regional mutation-rate variation in human somatic cells.
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                    Figure 1: The density of somatic mutations in cancer genomes correlates with H3K9me3 modification levels and anti-correlates with genomic features associated with open chromatin.
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Figure 2[image: ]


Figure 3: Chromatin organization predicts cancer genome mutation density for diverse mutation types and sequence contexts.
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Figure 4: Prediction of cancer SNV density variation using integrated models.
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        Editorial Summary
Mutation rates influenced by chromatin structure
The sequencing of cancer genomes provides an opportunity to determine directly how mutation rates vary across the human genome. Benjamin Schuster–Bckler and Ben Lehner explore the landscape of mutation rates in somatic, as opposed to germline, cells using data on more than 80,000 unique single–nucleotide–variant positions from leukaemia, melanoma, lung cancer and prostate cancer genomes. They find that the mutation rates are closely related to chromatin organization, suggesting that the arrangement of the genome into heterochromatin and euchromatin–like domains is a dominant influence on regional mutation–rate variation in human somatic cells.
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