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Common genetic variations of KCNQ1 and UBE2E2 are associated with type 2

diabetes. In this study, we investigated the physiological and pathophysiological roles of KCNQ1l and

UBE2E2 in glucose homeostasis with several genetically engineered mice. We have identified novel
genetically engineered mice with loss-of-function KCNQ1 caused by a single-nucleotide mutation,
which showed no obvious glucose intolerance under a normal chow diet and a high-fat diet. By
contrast, postweaning mice with gain-of-function KCNQ1 in the pancreatic beta cells had a
characteristic of reduced insulin secretion, leading to impaired glucose tolerance. Moreover, adult
mice with over-expression of UBE2E2 in the pancreatic beta cells showed impaired glucose tolerance
with reduction of insulin secretion. Thus, our findings suggest that functional up-regulation and/or

over-expression of KCNQ1 and UBE2E2 in the pancreatic beta cells play a crucial role in glucose
metabolism in vivo.
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