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Small compounds promote differentiation of functional insulin producing cells

Sakano, Daisuke
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Despite numerous efforts, it is still difficult to efficiently produce mature insu
lin-secreting beta cell from ES cells. Here, we focused on the late stages of the differentiation and perf
ormed a cell-based screening of chemical compound
library. We identified reserpine as a small molecule that inhibits vesicular monoamine transporter 2 (VMAT
2)-mediated secretion of monoamine that promoted differentiation of Pdxl-positive progenitors into insulin
-expressing cells. Our analyses suggest that one of the VMAT2-controlled monoamines, dopamine, serotonin a
nd histamine negatively regulates beta cell differentiation. Exogenous addition of a cell-permeable cAMP a
nalogue dBu-cAMP canceled these inhibitory effects on beta cell differentiation and synergized with VMAT2
inhibition. The ES cell derived beta cells showed glucose-sensitive insulin secretion ability, and reverse
d hyperglycemia upon engraftment into AKITA diabetic mice.
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