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Acetylcholine signaling controls the proliferation, differentiation and stemness
maintenance of intestinal stem cells

Suntory Foundation for Life Sciences, Bioorganic Research Institute

Toshio Takahashi

The small intestine is a relatively simple architecture combined with extraordinary fast self-renewal.
Thus, the organ is a unique model for studying intestinal stem cells (ISCs). The intestinal epithelium
maintains the intestine to achieve the functions including digestion, absorption, and barrier function.
ISCs reside at the base of crypts, adjacent to Paneth cells. They are surrounded by the in vivo
microenvironment that collectively composes the niche for receiving a variety of stimuli that
determine their fate. Acetylcholine (ACh) is regarded as a classical neurotransmitter that binds to
nicotinic and muscarinic ACh receptors. Over the past few decades, a mounting body of evidence has
shown that ACh and its receptors are also found in organs devoid of innervation and non-neuronal
cells including epithelial cells. So far, we found that ACh signaling regulates expression of specific
genes that mediate and sustain proliferation, differentiation, and homeostasis in the intestinal crypts.
Therefore, the signaling plays a pivotal role in the regulation of ISC function. In this seminar, I will
talk about our latest research developments concerning cholinergic intestinal niche.
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