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We previously found that PTPX, a protein tyrosine phosphatase, suppressed insulin signaling
in vivo. In this project, we investigated the potential of PTPX as a drug target for the
treatment of type 2 diabetes. We also attempted to develop a high-throughput screening (HTS)
system to identify PTPX inhibitors.

Expression of PTPX expression in the liver of two model mouse lines KKAy and NSY mice
with type 2 diabetes

- We found that mRNA and protein expression levels of PTPX were increased in both mice
when diabetes were developed as compared with healthy stage. Because PTPX inhibits insulin
signaling, it is conceivable that the increase of PTPX expression may be a cause of diabetes

development.

The effect of suppression of PTPX expression in the liver on diabetes in KKAy mice.
When PTPX expression was suppressed in the liver by using specific siRNA, glucose
tolerance was improved in KKAy mice. These results suggest that inhibitors of PTPX

ameliorate glucose tolerance in diabetes patients.

Lipid levels in the liver and serum of P7TPX-deficient mice fed high-fat/high-sucrose diet
(HF/HSD) for a long period
» Total triglyceride and cholesterol contents were significantly lower in PTPX-deficient mice
than wild-type mice. Furthermore we found that total cholesterol levels in serum were
significantly low in PTPX-deficient mice compared with wild-type mice, along with prominently
lower levels of low-density lipoprotein (LDL) cholesterol, so-called “bad” cholesterol, and lower
levels of LDL triglyceride. These results suggest that PTPX inhibitors also make improvement

in lipid metabolism.

The effects of overexpression or suppression of PTPX

- We investigated using a hepatocyte cell line and adenovirus vectors. When PTPX was
overexpressed, the insulin-induced phosphorylation of insulin receptor and AKT, a downstream
effector of insulin signaling, was attenuated. On the other hand, suppression of PTPX
expression leaded to downregulation of the expression of the key enzymes of gluconeogenesis,
PEPCK1 and G6Pase. These results suggest that inhibitors of PTPX can function as drugs for

diabetes by enhancing insulin signaling and suppressing gluconeogenesis.

HTS system to identify PTPX inhibitors.

+ We prepared active PTPX proteins by using a recombinant . coli. We demonstrated that
the PTPX enzyme solution efficiently dephosphorylates a pCAP-containing substrate peptide
carrying the amino acid sequence for the insulin receptor. These results indicate that HTS
system to identify PTPX inhibitors can be developed by using the PTPX enzyme produced by £.

coll.
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