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Abstract : [Background] In the pathogenesis of type 2 diabetes, an insufficiency of insulin

secretion often coincides with peripheral insulin resistance. It is therefore important to
understand how pancreatic 8 cells maintain their mass and functions, in order to develop new
diabetes treatment strategies. We have previously characterized the mice with simultaneous
abrogation of insulin receptor (IR) and insulin-like growth factor-1 receptor IGFR) in B cells,
which show a severe diabetes phenotype with hypo-insulinemia due to a marked f cell loss and
impaired insulin secretion (Ueki et al. Nat Genet 2006). Consistently, inhibition of class 1A
phosphatidylinositol 3-kinase (PI3K), one of the main downstream molecules of insulin receptor
signaling, also results in glucose intolerance and reduced insulin secretion in response to glucose,
the magnitude of which is, however, milder compared to that of § cell-specific IR / IGFR double
knockout mouse (Kaneko et al. Cell Metab 2010). Interestingly, immunoblot of islets isolated from
the B cell-specific class 1A PI3K deficient mouse showed higher phosphorylation of ERK, another
major downstream molecule of insulin receptor signaling cascade. These data prompted us to
investigate the potential roles of MEK/ERK signaling in pancreatic 3 cells. Our goal is to develop a
novel treatment strategy for type 2 diabetes through understanding of the physiological
significance of MEK/ERK signaling in 8 cells.

[Outline of Results] To investigate the significance of MEK/ERK signaling in B cells, we
generated tamoxifen-inducible B cell-specific Mek1/2 KO mice (MIPCreERT/Mek1f/f/Mek2ko/ko
mice; DKO mice), in which Mek1 deletion was induced by tamoxifen injection at 6weeks after birth.
These mice showed normoglycemia on normal chow diet (NCD). In contrast, when fed on high fat
diet (HFD), DKO mice developed hyperglycemia with lower insulin level tendency compared to the
controls under random-fed conditions, with significant glucose intolerance compared to the
controls observed after 19 weeks of HFD feeding. On the other hand, glucose tolerance test (GTT)
and insulin tolerance test (ITT) showed no difference in glucose levels between multiparous DKO
females (defined as having carried at least three pregnancies) compared to their controls. Islet
areas in NCD-fed DKO mouse were smaller compared to those in controls at 22 weeks of age.
While TUNEL staining showed no difference in the positive cell rates, the ratio of Ki67+Insulin+
cells was lower in the islets from NCD-fed DKO mice compared to those of controls at 15 weeks of
age. Currently we are performing RNA-seq analyses using islets from DKO mice and control mice
fed with HFD for 3 weeks to explore the possible target genes of MEK/ERK signaling in {3 cells.
Besides, we have been also studying a systemic MekZ2 deficient mouse model to understand the
role of Mek2 in insulin target organs. ITT and GTT indicated a tendency of higher level of insulin

resistance in Mek?2 deficient mice compared to the controls fed with HFD for12 weeks or 18 weeks.
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