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            Abstract
DNA double-strand break repair is critical for cell viability and involves highly coordinated pathways to restore DNA integrity at the lesion. An early event during homology-dependent repair is resection of the break to generate progressively longer 3′ single-strand tails that are used to identify suitable templates for repair1. Sister chromatids provide near-perfect sequence homology and are therefore the preferred templates during homologous recombination2,3. To provide a bias for the use of sisters as donors, cohesin—the complex that tethers sister chromatids together4—is recruited to the break5,6 to enforce physical proximity. Here we show that DNA breaks promote dissociation of cohesin loaded during the previous S phase in budding yeast, and that damage-induced dissociation of cohesin requires separase, the protease that dissolves cohesion in anaphase7. Moreover, a separase-resistant allele of the gene coding for the α-kleisin subunit of cohesin, Mcd1 (also known as Scc1), reduces double-strand break resection and compromises the efficiency of repair even when loaded during DNA damage. We conclude that post-replicative DNA repair involves cohesin dissociation by separase to promote accessibility to repair factors during the coordinated cellular response to restore DNA integrity.
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                    Figure 1: 
                        S-phase-loaded cohesin is not sufficient to provide cohesion of a chromatin fragment in the presence of DNA damage.
                      [image: ]


Figure 2: 
                        Mcd1 dissociation in the presence of DNA damage requires separase.
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Figure 3: 
                        Mcd1 dissociation facilitates 5′–3′ end resection.
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Figure 4: 
                        Mcd1 dissociation facilitates repair of DNA DSB.
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        Editorial Summary
Cohesin ring breakage part of DNA repair
During DNA repair, the ends of a double-stranded break are resected by nuclease activity to leave single-stranded DNA tails. These tails pair with homologous sequences, preferably those in the sister chromatid. This preference is enforced by cohesin, a ring structure complex that holds sister chromatids in close proximity. Luis Aragón and colleagues show here that cohesin recruited to the site of DNA damage is cleaved by separase, and that cohesin dissociation is necessary to allow resection to occur. The authors speculate that if cohesin dissociation is conserved in mammalian models, therapies that rely on the generation of DNA lesions could be improved by simultaneous inhibition of the cohesin cycle.
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