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            Abstract
Considerable data support the idea that forkhead box O1 (Foxo1) drives the liver transcriptional program during fasting and is then inhibited by thymoma viral proto-oncogene 1 (Akt) after feeding. Here we show that mice with hepatic deletion of Akt1 and Akt2 were glucose intolerant, insulin resistant and defective in their transcriptional response to feeding in the liver. These defects were normalized with concomitant liver-specific deletion of Foxo1. Notably, in the absence of both Akt and Foxo1, mice adapted appropriately to both the fasted and fed state, and insulin suppressed hepatic glucose production normally. A gene expression analysis revealed that deletion of Akt in liver led to the constitutive activation of Foxo1-dependent gene expression, but again, concomitant ablation of Foxo1 restored postprandial regulation, preventing the inhibition of the metabolic response to nutrient intake caused by deletion of Akt. These results are inconsistent with the canonical model of hepatic metabolism in which Akt is an obligate intermediate for proper insulin signaling. Rather, they show that a major role of hepatic Akt is to restrain the activity of Foxo1 and that in the absence of Foxo1, Akt is largely dispensable for insulin- and nutrient-mediated hepatic metabolic regulation in vivo.
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                    Figure 1: Liver-specific deletion of Akt1 in Akt2 whole-body knockout mice resulted in severe hyperglycemia and the disruption of Foxo1-regulated gene expression.[image: ]


Figure 2: Aberrant insulin signaling and disrupted expression of Foxo1-regulated genes in DLKO but not 2LKO livers.[image: ]


Figure 3: Deletion of both Akt1 and Akt2 in liver results in hyperglycemia, glucose intolerance and insulin resistance.[image: ]


Figure 4: Deletion of Foxo1 normalizes hyperglycemia, glucose intolerance and hyperinsulinemia in DLKO livers despite defective insulin signaling.[image: ]


Figure 5: Nutritional regulation of hepatic gene expression in the absence of Foxo1 alone and in the absence of both Akt and Foxo1.[image: ]


Figure 6: Insulin-regulated expression of Foxo1 target genes was compromised in the Foxo1âˆ’/âˆ’ and TLKO primary hepatocytes.[image: ]
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