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Elucidation of molecular mechanisms of beta-cell proliferation by the
liver-beta cell inter-organ neuronal network
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Previously, we discovered that pancreatic vagal nerve signals, elicited by
liver-B cell inter-organ neuronal network, play critical roles in triggering compensatory B cell
proliferation during obesity development. In this project, we explored the molecular mechanism(s) by
which vagal signals enhance  cell proliferation. The FoxM1 pathway was activated in pancreatic
islets of obese mice, and B cell proliferation induced by obesity was blocked in 3 cell specific
FoxM1 knockout mice. Suppression of the neuronal network blocked activation of 3 cell FoxMl and
thereby suppressed 3 cell proliferation in obese mice. Furthermore, combined treatment of
pancreatic islets with pancreatic vagus-producing factors, such as acetylcholine and PACAP/VIP,
activated the FoxM1 pathway and enhanced B cell proliferation, and these effects were abolished in
islets from FoxM1 KO mice. These results demonstrate how vagal signals induce compensatory 3 cell

proliferation in obesity settings.
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