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Identification and functional analysis of genes responsible for hypoinsulin
secretion in a novel mouse model of diabetes mellitus
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Insulin hyposecretion (ihs) mice are a novel diabetes model characterized by

non-obesity and insulin secretory disorder. From QTL analysis and gene linkage analysis, we have
identified that the gene responsible for glucose intolerance and hypoinsulinemia of ihs mouse is
located on chromosome 18. We performed gene expression analysis in islets and identified gene X that
exhibit loss of gene expression in islets of ihs mice. To clarify the effect of gene X on glucose
metabolism, we performed an oral glucose tolerance test using gene X knockout mice. These mice
showed marked glucose intolerance and hypoinsulinemia as well as ihs mice, indicating that gene X is
one of the genes responsible for diabetes in ihs mice. The gene X was also suggested to be a
molecule that indirectly regulates insulin secretion from pancreatic islets via neural and/or
humoral factors. Therefore, functional analysis of geneX may lead to the elucidation of a new,
atypical regulatory mechanism of insulin secretion.
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A. Schematic of pancreatic perfusion
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C. Insulin secretion of B6.ihs-(D18Mit233-
D18Mit233) mouse
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B. Insulin secretion of perfused pancreata
in response to high glucose.
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D. Insulin secretion of ihs.B6-(rs29863120-
D18Mit53) mouse
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