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Abstract : This year, as planned, we carried out phenotypic analysis of skeletal
muscle-specific CITED2 knockout mice fed a high fat diet and muscle-specific CITED2 transgenic
mice on a chaw diet. We investigated the role of general control of amino acid synthesis 5-like 2
(GCNB5), an acetyltransferase, SetU, a methyltransferase, and a sort of dioxygenase in the
regulation of hepatic glucose metabolism. We also sought to clarify the role of CITEDZ2 and its
binding partner, retinoblastoma protein (Rb) in the regulation of adipose tissue mass. Herein, we

present full details of the GCNb5-related project that has progressed the most within this past year.

The role of GCN5 in the regulation of hepatic gluconeogenesis

Gluconeogenic gene induction via the cAMP-PKA (protein kinase A) pathway requires epigenetic
changes and assembly of transcriptional machinery at the corresponding promoters. Although
various components of this machinery have been identified, how glucagon triggers epigenetic
changes has remained unclear. The histone acetyltransferase (HAT) GCN5 acetylates PGC-1 o
and thereby suppresses its transcriptional coactivator activity13—15, whereas the transcriptional
coregulator CITED2, which is induced by glucagon, binds to and suppresses this function of GCN5
and thereby activates PGC-1 « 16. The precise role of GCN5 in the regulation of gluconeogenesis
has remained unknown, however. Here we show that GCN5 functions as a PKA-regulated
acetyltransferase that integrates epigenomic modification and transcriptional coactivation to
control gluconeogenesis. The abundance of GCN5 was found to be increased in the liver of diabetic
animal models and in cAMP-treated hepatocytes. Depletion of hepatic GCN5 attenuated, whereas
its coexpression with CITEDZ2 increased, cAMP-induced gluconeogenic gene expression and
glycemia. GCN5 recruitment to gluconeogenic gene promoters was induced by cAMP-PKA
signaling, and its inhibition attenuated epigenetic changes associated with active gene
transcription. In response to cAMP accumulation, PKA phosphorylates GCN5 at serine-275,
thereby increasing its HAT activity and attenuating its PGC-1 o acetyltransferase activity. This
substrate switch concomitantly promotes both epigenetic changes associated with transcriptional
activation as well as PGC-1 o —mediated coactivation, thereby triggering the gluconeogenic
program. Our results have thus revealed the GCN5-CITED2-PKA module and an associated
GCNS5 substrate switch as a key driver of a hormone-regulated pathway that integrates epigenetic

changes and transcriptional coactivation for efficient metabolic gene induction.
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