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Mouse molecular genetics of kinesin molecular motor preventing diabetes
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We generated pancreatic beta-cell-specific conditional knockout (cKog mice
for the kinesin-1 molecular motor KIF5B. They were suffered from glucose intolerance mainly because
of significant decrease in glucose-stimulated insulin secretion (GSIS), especially in its second
phase. In cKO beta cells, glucose-stimulated calcium transients, actin remodeling, and full-fusion
exocytosis of insulin granules were diminished. At the molecular level, we identified abnormalities
in heat-shock-protein-induced quality control of protein folding in the ER, leading to significant
decrease of the voltage-gated calcium channel, Cavl.2. We also identified a new regulation mechanism
of extracellular vesicle secretion through those processes. Accordingly, we show a novel
kinesin-1-mediated anti-diabetic mechanism through the ER quality control of beta cells, which
augments the stimulation-secretion coupling for GSIS. These results will greatly enhance the
translational research of Kinesins.
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PI3K/Rab signaling regionally and conditionally regulates Shh-EV biogenesis for patterning digits
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