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            Abstract
SIRT6, a member of the SIRT deacetylase family, is responsible for deacetylation of histone H3 NÎµ-acetyl-lysines 9 (H3K9ac) and 56 (H3K56ac). As a tumor suppressor, SIRT6 has frequently been found to have low expression in various cancers. Here, we report the identification of MDL-800, a selective SIRT6 activator. MDL-800 increased the deacetylase activity of SIRT6 by up to 22-fold via binding to an allosteric site; this interaction led to a global decrease in H3K9ac and H3K56ac levels in human hepatocellular carcinoma (HCC) cells. Consequently, MDL-800 inhibited the proliferation of HCC cells via SIRT6-driven cell-cycle arrest and was effective in a tumor xenograft model. Together, these data demonstrate that pharmacological activation of SIRT6 is a potential therapeutic approach for the treatment of HCC. MDL-800 is a first-in-class small-molecule cellular SIRT6 activator that can be used to physiologically and pathologically investigate the roles of SIRT6 deacetylation.
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                    Fig. 1: Discovery and biochemical characterization of MDL-800 and MDL-801 as activators of SIRT6 deacetylation.[image: ]


Fig. 2: Cocrystal structure of MDL-801 bound to an allosteric site of SIRT6.[image: ]


Fig. 3: MDL-800 induces H3K9ac and H3K56ac deacetylation and represses proliferation of HCC cells.[image: ]


Fig. 4: MDL-800 arrests the cell cycle in HCC cells.[image: ]


Fig. 5: MDL-800 activates SIRT6 deacetylation, thereby regulating the HCC cell cycle.[image: ]


Fig. 6: MDL-800 inhibits xenograft tumor growth of HCC cells in immunocompromised mice.[image: ]
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              Crystal structures and diffraction data have been deposited in the Protein Data Bank under accession codes PDB 5X16 (SIRT6-ADPR) and PDB 5Y2F (SIRT6â€“ADPRâ€“MDL-801). All other data generated or analyzed during the study in this published article (and its supplementary information files) are available from the corresponding author on reasonable request.
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