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    Abstract
In eukaryotic cells, the homologous recombination (HR) and non-homologous end joining (NHEJ) pathways are required for the repair of DNA double strand breaks (DSB). In mammals, histone modification and histone variant exchange into nucleosomes at sites of DSB generate an open chromatin state necessary for repair to take place. How histone modifications contribute to histone variant exchange at DSB sites, and how this process results in DNA repair remain unresolved. Here we show that Disruptor of telomeric silencing −1 like (DOT1L) is required for H2A.Z histone variant exchange at DSB sites. Cells from Dot1L−/− mice have increased genomic instability and defects in DNA repair. Loss of either DOT1L or its methylation activity results in decreased H2A.Z incorporation at DSB sites, increased amounts of single strand DNA, and significantly reduced repair activity by homologous recombination.
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