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Abstract
1. Understanding the role of fatty acid and triglyceride synthesis in the liver

Hepatic Fatty acid synthase (FAS) expression is increased in obese diabetic subjects. We
examined the pathophysiological role of FAS in type 2 diabetes with fatty liver using liver-specific
FAS knockout ob/ob mice (ol ob LKO). While hepatic FAS deletion improved fatty liver and glucose
tolerance, it aggravated fed hyperglycemia. Metabolomic analysis revealed that during feeding,
glucose mainly enters the glycogen synthesis pathway, as the glucose flux in the glycolytic
pathway is disturbed by hepatic FAS deletion. Next we examined the effect of glycogen synthase 2
(Gys2) overexpression in the liver of oblob LKO mice. During fasting, Gys2 overexpression
increased hepatic glycogen content of ob/ob LKO to levels comparable to those in fed state, leading
to glucose intolerance. These data indicate that hepatic glucose uptake in odlob LKO mice is
impaired after saturation of the glycogen synthesis pathway, resulting in fed hyperglycemia.

We are currently trying to elucidate the role of FAS in the progression of NASH (non-alcoholic
steatohepatitis), using a diet-induced NASH model.

2. Elucidating feeding state-dependent transcriptional regulation in the liver

As planned, we analyzed the role of transcriptional regulators CITED2, GCN5, and SetU in
feeding state-dependent metabolic gene expression in the liver.

We generated liver-specific GCN5 knockout (KO) mice to determine the role of histone
acetyltransferase GCN5 in transcriptional regulation of metabolic genes in the liver. Similar to
GCNS5, PCAF is a histone acetyltransferase that catalyzes H3K9 acetylation. Therefore, we
generated PCAF KO mice and crossed them with liver-specific GCN5 KO mice to exclude the
possibility of compensation by PCAF.

We revealed that PKA-dependent phosphorylation of GCN5 at Ser275 in the GCN5-CITED2-PKA
module regulates GCN5 activity and induces gluconeogenic gene expression during fasting. To
further explore the physiological/pathophysiological role of GCN5 Ser275 phosphorylation in vivo,
we are in the process of generating GCN5 Ser275 knockin mice with serine-to-alanine or
serine-to-aspartic acid mutations using the CRISPR/Cas9 system.

SetU is a methyltransferase identified as the target of CITEDZ2, which enhances
cAMP-dependent gluconeogenic gene induction. We examined the mechanism of SetU-regulated
gluconeogenesis, and found that SetU promotes SIRT1-dependent PGC-1a deacetylation, leading
to the activation of PGC-1a and enhanced gluconeogenesis. We also found that Set U
methyltransferase activity is regulated by PKA. Therefore, we are currently investigating the

regulatory mechanism of SetU by PKA.
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