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            Abstract
DNA double-stranded breaks present a serious challenge for eukaryotic cells. The inability to repair breaks leads to genomic instability, carcinogenesis and cell death. During the double-strand break response, mammalian chromatin undergoes reorganization demarcated by H2A.X Serâ€‰139 phosphorylation (Î³-H2A.X). However, the regulation of Î³-H2A.X phosphorylation and its precise role in chromatin remodelling during the repair process remain unclear. Here we report a new regulatory mechanism mediated by WSTF (Williamsâ€“Beuren syndrome transcription factor, also known as BAZ1B)â€”a component of the WICH complex (WSTFâ€“ISWI ATP-dependent chromatin-remodelling complex). We show that WSTF has intrinsic tyrosine kinase activity by means of a domain that shares no sequence homology to any known kinase fold. We show that WSTF phosphorylates Tyrâ€‰142 of H2A.X, and that WSTF activity has an important role in regulating several events that are critical for the DNA damage response. Our work demonstrates a new mechanism that regulates the DNA damage response and expands our knowledge of domains that contain intrinsic tyrosine kinase activity.
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                    Figure 1: 
                        Tyrâ€‰142 of H2A.X is a new phosphorylation mark regulated by DNA damage signals.
                      [image: ]


Figure 2: The WSTFâ€“SNF2H chromatin remodelling complex is specifically associated with H2A.X nucleosomes  in vivo. [image: ]


Figure 3: 
                        WSTF contains a kinase domain that phosphorylates Tyrâ€‰142 of H2A.X.
                      [image: ]


Figure 4: 
                        WSTF is critical for the maintenance of Î³-H2A.X phosphorylation after DNA damage.
                      [image: ]
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It is important for eukaryotic cells to repair DNA double-strand breaks, as failure to do so can cause genomic instability, carcinogenesis and cell death. An early cellular response to DNA double-strand breaks in mammals is the phosphorylation of the specialized histone H2A.X at serine 139. A further, previously unknown H2A.X phosphorylation site has now been identified at tyrosine 142. Phosphorylation at this site is catalysed by the chromatin remodelling factor WSTF, which is frequently absent in patients with Williamsâ€“Beuren syndrome, a developmental disease caused by a deletion on human chromosome 7. This work calls attention to a novel pathway specifically regulating chromatin reorganization during the mammalian cell DNA damage response, and sheds light on the molecular basis of Williamsâ€“Beuren syndrome.
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