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The physiological and pathophysiological roles of glutamate signaling in
pancreatic beta-cell
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The physiological and pathophysiological roles of B -cell glutamate and the
mechanism of insulin secretion by glutamate signaling were iInvestigated. Proteome analysis of
purified insulin granule identified the candidate molecules involved in insulin granule exocytosis
induced by glutamate. The analysis of  -cell lines deficient for vesicular glutamate transporter
(VGLUT) generated by genome editing system revealed the importance of VGLUT in incretin-induced
insulin secretion. Furthermore, in the study of induction of incretin responsiveness by formation of

islet-like spheroid cluster (SC) using incretin-unresponsive 3 -cell line, we found the elevated
cellular glutamate level in incretin-responsive SC and the involvement of reduced expression of
amino acid transporter which regulates glutamine transport in the induction of
incretin-responsiveness, suggesting the pathophysiological significance of the regulation of
cellular glutamate in pancreatic (3 -cell functions.
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