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            Abstract
In the S and G2â€‰phases of the cell cycle, DNA double-strand breaks (DSBs) are processed into single-stranded DNA, triggering ATR-dependent checkpoint signalling and DSB repair by homologous recombination. Previous work has implicated the MRE11 complex in such DSB-processing events. Here, we show that the human CtIP (RBBP8) protein confers resistance to DSB-inducing agents and is recruited to DSBs exclusively in the S and G2 cell-cycle phases. Moreover, we reveal that CtIP is required for DSB resection, and thereby for recruitment of replication protein A (RPA) and the protein kinase ATR to DSBs, and for the ensuing ATR activation. Furthermore, we establish that CtIP physically and functionally interacts with the MRE11 complex, and that both CtIP and MRE11 are required for efficient homologous recombination. Finally, we reveal that CtIP has sequence homology with Sae2, which is involved in MRE11-dependent DSB processing in yeast. These findings establish evolutionarily conserved roles for CtIP-like proteins in controlling DSB resection, checkpoint signalling and homologous recombination.
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                    Figure 1: 
                        CtIP depletion causes hypersensitivity to DSB-inducing agents.
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Figure 2: 
                        CtIP associates with sites of DNA damage in S/G2â€‰phase and promotes ATR recruitment to DSBs.
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Figure 3: 
                        CtIP depletion impairs DSB resection.
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Figure 4: 
                        CtIP interacts with MRN and promotes homologous recombination.
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Figure 5: 
                        Function and evolutionary conservation of the CtIP Câ€‰terminus.
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