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            Abstract
Protein acetylation is mediated by histone acetyltransferases (HATs) and deacetylases (HDACs), which influence chromatin dynamics, protein turnover and the DNA damage response. ATM and ATR mediate DNA damage checkpoints by sensing double-strand breaks and single-strand-DNAâ€“RFA nucleofilaments, respectively. However, it is unclear how acetylation modulates the DNA damage response. Here we show that HDAC inhibition/ablation specifically counteracts yeast Mec1 (orthologue of human ATR) activation, double-strand-break processing and single-strand-DNAâ€“RFA nucleofilament formation. Moreover, the recombination protein Sae2 (human CtIP) is acetylated and degraded after HDAC inhibition. Two HDACs, Hda1 and Rpd3, and one HAT, Gcn5, have key roles in these processes. We also find that HDAC inhibition triggers Sae2 degradation by promoting autophagy that affects the DNA damage sensitivity of hda1 and rpd3 mutants. Rapamycin, which stimulates autophagy by inhibiting Tor, also causes Sae2 degradation. We propose that Rpd3, Hda1 and Gcn5 control chromosome stability by coordinating the ATR checkpoint and double-strand-break processing with autophagy.
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                    Figure 1: 
                        VPA treatment counteracts DNA double-strand-break processing.
                      [image: ]


Figure 2: 
                        VPA affects Sae2 and Exo1 but not Mre11 protein levels.
                      [image: ]


Figure 3: 
                        GFPâ€“Atg8 Cherryâ€“Ape1 cellular distributions in VPA-treated cells.
                      [image: ]


Figure 4: 
                        Sae2 in VPA-treated cells.
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Figure 5: 
                        Gcn5, Rpd3 and Hda1 influence Sae2 levels and cell survival in 
                        atg1
                         mutants in response to DNA damage.
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Integrating autophagy in the DNA damage response
The presence of DNA lesions is a clear signal for initiation of the DNA damage response, but it is less certain what happens once the repair has been carried out. And how is the damage response switched off? This study shows that deacetylation of the recombination protein Sae2/CtIP by two histone deacetylases, Rpd3 and Hda1, is required for Sae2 to act on the Mre11 DNA repair complex. When its role in resection is completed, Sae2 is acetylated by Gcn5 and degraded through an autophagic pathway. This work highlights links between DNA damage signalling, the acetylation of repair factors and autophagy-mediated degradation of these factors.
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