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Functional analysis of a novel membrane protein involved in the quality control
of insulin in pancreatic beta cells

Miyazaki, Jun-ichi
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Using the pancreatic B cell line MIN6, Tmem591 was identified as a
candidate gene involved in the regulation of insulin secretion. To analyze the function of TMEM59L,
knockout (KO) mice were generated, and their detailed analyses were performed. TMEM59L was localized

to the Golgi apparatus and secretory granules of B cells. KO mice had no abnormal appearance, but
after 15 weeks of age, weight gain in males was lower than in heterozygous mice. When an oral
glucose tolerance test was performed on KO male mice, decreased glucose tolerance was observed at 50
weeks of age. To analyze Tmem591 function, we established a Tmem591 KO 3 cell line and its rescue
cell line. Electron microscopy showed that the number of insulin secretory granules and their
electron density tended to be lower in KO cells, and insulin secretion was also lower in KO cells
than in rescue cells when exposed to high glucose.
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