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Abstract
Hepatic gluconeogenesis plays essential roles in supplying glucose to maintain whole body
homeostasis. A series of gluconeogenic enzymes, such as G6pases and PEPCK, involves in
gluconeogenesis. The expression of these enzymes are well known to be regulated in the level of
transcription of these genes. We have previously identified CITEDZ2 as a key molecule that plays
essential roles in the regulation of hepatic gluconeogenic genes expression. In this research, we
obtained preliminary data that Dyrk1B, which we identified as a protein interacting with CITED2
in the nucleus, engage in the regulation of gluconeogenic gene expression. Therefore, we are trying
to unveil the mechanism how Dyrk1B regulates the gluconeogenic gene expression. In addition,
we would investigate the function of metabolic syndrome-associated SNPs in Dyrk1B. We make
it to develop novel drugs to prevent or cure the type II diabetes through our basic research.

Elucidation of the mechanism how the expression of Dyrk1B is regulated in the liver

In human research, some SNPs in Dyrk1B are reported to intercorrelate with metabolic
syndrome. However, there is few evidences for the expression of Dyrk1B. We firstly examined
the gene expression of Dyrk1A and 1B in the liver of mice under several conditions such as obesity
ob/ob, diabetes db/db, NCD/HFD or fasting/re-feeding. Among them, the expression of Dyrk1B in
the liver of mice fasted was remarkably up-regulated compared with that re-fed, suggesting that
Dyrk1B functions under fasting condition in the liver. We found out the mechanism that the
expression of Dyrk1B depends on FoxO1 transcriptional factor and is suppressed through the
insulin-PI3K-Akt pathway at least in primary hepatocytes.

Elucidation of the mechanism how Dyrk1B regulates the gluconeogenic gene expression
in the liver

As we identified Dyrk1B as an interacting protein with CITED2, we examined if Dyrk1B
interacts with GCN5-CITED2-PKA ternary complex. We could confirm the interaction of Dyrk1B
with CITEDZ2 as well as GCN5 and PKA using immune precipitation assay. Loss of function
experiments, including knockdown of endogenous Dyrk1B or inhibitor treatment, in primary
hepatocyte showed that Dyrk1B is important for proper regulation of the hepatic gluconeogenic
gene expression. In contrast, over expression of Dyrk1B in primary hepatocyte promoted the
expression of gluconeogenic genes as well as glucose production in a kinase activity-dependent
manner, indicating existence of some substrates of Dyrk1B.

Elucidation of the mechanism how the activity of Dyrk1B is regulated in the liver

It is well known that the kinase activity, especially toward serine/threonine residues, of

Dyrk1B is upregulated by auto-phosphorylation of tyrosine residue upon its translation. Several
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recent studies have reported that post-translational modification of Dyrk1B affects the kinase
activity. We found that the kinase activity of Dyrk1B is upregulated by the cAMP stimulation in
vitro kinase assay using MBP as substrate, suggesting that the activity of Dyrk1B might be
upregulated by cAMP signaling during fasting, which serves as gluconeogenic gene induction.

Now, we are investigating this possibility.
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