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            Abstract
Fatty liver disease is associated with obesity and type 2 diabetes, and hepatic lipid accumulation may contribute to insulin resistance. Histone deacetylase 3 (Hdac3) controls the circadian rhythm of hepatic lipogenesis. Here we show that, despite severe hepatosteatosis, mice with liver-specific depletion of Hdac3 have higher insulin sensitivity without any changes in insulin signaling or body weight compared to wild-type mice. Hdac3 depletion reroutes metabolic precursors towards lipid synthesis and storage within lipid droplets and away from hepatic glucose production. Perilipin 2, which coats lipid droplets, is markedly induced upon Hdac3 depletion and contributes to the development of both steatosis and improved tolerance to glucose. These findings suggest that the sequestration of hepatic lipids in perilipin 2â€“coated droplets ameliorates insulin resistance and establish Hdac3 as a pivotal epigenomic modifier that integrates signals from the circadian clock in the regulation of hepatic intermediary metabolism.
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                    Figure 1: Liver-specific depletion of Hdac3 in adult mice causes quick-onset hepatosteatosis that is distinct from that caused by a HFD.[image: ]


Figure 2: The Hdac3-depleted liver has impaired glucose production and is insulin hypersensitive.[image: ]


Figure 3: Molecular insulin signaling events are unchanged despite lipid accumulation in the Hdac3-depleted liver.[image: ]


Figure 4: Loss of Hdac3 reroutes precursors toward lipid synthesis and sequestration within lipid droplets.[image: ]


Figure 5: Reduced hepatic glucose production in the Hdac3-depleted liver is a result of metabolic rerouting rather than inherent defects of gluconeogenesis.[image: ]


Figure 6: Lipid sequestration is required for the development of severe hepatosteatosis and improved glucose tolerance in mice without hepatic Hdac3.[image: ]
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