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Regulation of phosphoenolpyruvate carboxykinase gene
transcription by insulin

Ko Kotani
Second Department of Internal Medicine

Kobe University School of Medicine

Phosphoenolpyruvate carboxykinase (PEPCK) is a key enzyme that regulates gluconeogenesis in
the liver. Insulin decreases PEPCK activity in the liver by inhibiting its transcription,
subsequently results in the inhibition of gluconeogenesis. Regulatory mechanism of the inhibitory
effect of insulin on PEPCK gene transcription was investigated with the use of adenovirus vectors
encoding a dominant negative or a constitutively active mutants of phosphoinositide (PI)
3-kinase, or a dominant negative mutant of Sos, an activator for RAS. Insulin treatment resulted
in the inhibition of PEPCK gene transcription promoted by 8CPT-cAMP and dexamethazone.
Overexpression of a dominant negative mutant of PI 3-kinase almost completely abolished the
insulin’s effect on PEPCK gene transcription. A dominant negative mutant of Sos did not affect
PEPCK gene transcription whereas the mutant Sos abolished insulin-induced MAP kinase
activation. Moreover, a constitutively active mutant of PI 3-kinase mimicked insulin’s effect;
overexpression of this mutant lead to the inhibition of PEPCK gene transcription in the absence of
insulin. These data indicated that PI 3-kinase is necessary and sufficient for insulin’s inhibitory
effect on PEPCK gene transcription, and the signaling pathways initiated by RAS is not involved
in this event.
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