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Elucidation of regulatory mechanism of non-neuronal acetylcholine as an
endogenous regulator of proliferation, differentiation, and maintenance of
intestinal stem cells
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Non-neuronal ACh is predicted to function as a local cell signaling
molecule. However, the physiological significance of non-neuronal ACh in the intestine remains
unclear. Here, experiments using cultured crypt-villus organoids that lack nerve cell led us to
suggest that endogenous ACh is synthesized in the intestinal epithelium to evoke growth and
differentiation of the organoids through activation of muscarinic and nicotinic ACh receptors.
Genetic ablation of M3 muscarinic receptors (M3R) showed enhanced proliferation and differentiation
of Lgr5-positive stem cells (ISCs) through activation of Ephrin-b/EphB signaling pathway.
Furthermore, we found that endogenous ACh binds to the a 2[3 4 nicotinic ACh receptor subtype, and
induces Wnt signaling, and eventually proliferation and differentiation of Lgr5-positive ISCs are
enhanced. The characterization of these pathways may clarify the mechanisms underlying developmental

processes in the crypt-villus unit.
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