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Abstract

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

Fatty acid synthase (FAS) catalyzes the first committed step in de novo lipogenesis to generate
palmitate. Hepatic FAS expression is increased in obese diabetic subjects, however, the
pathophysiological role of FAS in type 2 diabetes with fatty liver is yet to be elucidated. We
examined the role of FAS in type 2 diabetes using liver-specific FAS knockout ob/ob mice (oblob
LKO).

While hepatic FAS deletion improved fatty liver and glucose tolerance, it aggravated fed
hyperglycemia. Therefore, we carried out metabolomic analysis to understand the mechanism by
which hepatic FAS deletion leads to this phenotype. Our results suggest that during fasting,
decreased ATP production (due to impaired fatty acid oxidation) and decreased G6Pase expression
in the liver of ob/ob LKO suppress hepatic gluconeogenesis. Down-regulation of gluconeogenesis
and up-regulation of Gck expression increases hepatic glucose uptake. During feeding, glucose
mainly enters the glycogen synthetic pathway as the glucose flux in the glycolytic pathway is
disturbed by hepatic FAS deletion. Hepatic glucose uptake is impaired after saturation of the
glycogen synthetic pathway, resulting in fed hyperglycemia.

Increased expression of hepatic FAS in obese diabetic subjects may contribute in improving
glucose homeostasis by regulating de novo lipogenesis, gluconeogenesis, fatty acid oxidation, and

hepatic glucose uptake.

2.  Elucidating feeding-dependent transcriptional regulation in the liver

As planned, we generated genetically modified mice and analyzed gene expression as well as
relevant molecular mechanisms to understand the role of transcriptional regulators CITEDZ2,
GCNS5, and SetU in feeding-dependent transcriptional regulation in the liver.

We generated liver-specific GCN5 knockout mice to determine the role of histone
acetyltransferase GCN5 in transcriptional regulation of metabolic genes in the liver.

Although the enzymatic activity of SetU has not been determined, the presence of SET domain
suggests its activity as lysine methyltransferase. We performed in vitro methyltransferase assay
to confirm the methyltransferase activity using SetU WT and SetU A SET, which harbors
mutation in the SET domain. We also identified protein X, belonging to sirtuin family, as
SetU-interacting protein using co-immunoprecipitation assay. cDNA microarray analysis with
SetU-depleted hepatocytes and liver-specific SetU knockout mice comprehensively revealed target
genes of SetU. Based on these findings, currently we are trying to elucidate the role of SetU in

glucose and lipid metabolism in the liver.
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