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            Abstract
Although initially viewed as unregulated, increasing evidence suggests that cellular necrosis often proceeds through a specific molecular program. In particular, death ligands such as tumour necrosis factor (TNF)-Î± activate necrosis by stimulating the formation of a complex containing receptor-interacting protein 1 (RIP1) and receptor-interacting protein 3 (RIP3). Relatively little is known regarding how this complex formation is regulated. Here, we show that the NAD-dependent deacetylase SIRT2 binds constitutively to RIP3 and that deletion or knockdown of SIRT2 prevents formation of the RIP1â€“RIP3 complex in mice. Furthermore, genetic or pharmacological inhibition of SIRT2 blocks cellular necrosis induced by TNF-Î±. We further demonstrate that RIP1 is a critical target of SIRT2-dependent deacetylation. Using gain- and loss-of-function mutants, we demonstrate that acetylation of RIP1 lysine 530 modulates RIP1â€“RIP3 complex formation and TNF-Î±-stimulated necrosis. In the setting of ischaemia-reperfusion injury, RIP1 is deacetylated in a SIRT2-dependent fashion. Furthermore, the hearts of Sirt2âˆ’/âˆ’ mice, or wild-type mice treated with a specific pharmacological inhibitor of SIRT2, show marked protection from ischaemic injury. Taken together, these results implicate SIRT2 as an important regulator of programmed necrosis and indicate that inhibitors of this deacetylase may constitute a novel approach to protect against necrotic injuries, including ischaemic stroke and myocardial infarction.
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                    Figure 1: 
                        SIRT2 interacts with RIP3 and regulates RIP1â€“RIP3 complex formation.
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Figure 2: 
                        Inhibition of SIRT2 prevents cellular necrosis.
                      [image: ]


Figure 3: 
                        RIP1 is a target of SIRT2-dependent deacetylation.
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Figure 4: 
                        Acetylation status of RIP1 lysine 530 regulates necrosis.
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Figure 5: 
                        Inhibition of SIRT2 protects against ischaemia-reperfusion injury.
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        Editorial Summary
SIRT2 a cell death regulator
The death ligand TNF-Î± activates necrosis by stimulating the formation of a complex containing receptor-interacting protein 1 (RIP1) and receptor-interacting protein 3 (RIP3). Here, working in mice, Toren Finkel and colleagues show that the NAD-dependent deacetylase SIRT2 binds constitutively to RIP3. Without SIRT2, the RIP1â€“RIP3 complex does not form following TNF-Î± stimulation, and necrosis is prevented. RIP1 is the target of SIRT2-dependent deacetylation, and its acetylation regulates RIP1â€“RIP3 complex formation and TNF-Î±-stimulated necrosis. During ischaemia-reperfusion injury, in which necrosis is prevalent, RIP1 is deacetylated in a SIRT2-dependent fashion. The authors further show that hearts lacking the Sirt2 gene, or those treated with a pharmacological inhibitor of SIRT2, are largely protected from ischaemic injury. Thus, SIRT2 is an important regulator of programmed necrosis and a promising pharmacological target in the prevention of necrotic injuries.
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