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Exploring mechanisms of distorted glucagon secretion in type 1 diabetes using a
novel alpha-cell model of insulin deficiency
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To investigate the metabolic traits that underlie the distortion of glucagon
secretion in insulin deficiency, we generated an a TC1-6 cell line with stable knockdown of the insulin
receptor (IRKD), i.e., an in vitro a -cell model for type 1 diabetes (T1D), which exhibits an abnormal
glucagon response to glucose. A comprehensive metabolomic analysis of the IRKD a TC1-6 cells (IRKD cells)
revealed some candidate metabolites whose levels differed markedly compared to those in control o TC1-6
cells. Of these candidates, taurine was remarkably increased in the IRKD cells and was identified as a
stimulator of ?Iucagon in o TC1-6 cells. These results indicate that the metabolic alterations induced by
IRKD in a -cells, especially the increase of taurine, may lead to the distorted glucagon response in IRKD
cells, suggesting the importance of taurine in the paradoxical glucagon response in T1D.
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