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Elucidation of molecular mechanisms underlying intestinal stem cell responses to
environmental stimuli and their physiological significance

Imajo, Masamichi
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Functions of intestinal stem cells (ISCs) are modulated in response to
environmental perturbations to maintain tissue homeostasis. In this study, we showed that changes in
ERK MAP kinase activity dynamics regulate 1SC responses to environmental stimuli. After infection
with certain pathogens, Notch signaling inhibition promotes differentiation of ISCs into secretory
lineages. We found that Notch signaling inhibition promotes pulse-like activation of ERK and induces
expression of Atohl, a master regulator of secretory differentiation, thereby promoting the
differentiation. In addition, we also showed that ERK activity dynamics are changed during
intestinal tumorigenesis, which underlies tumor-specific dependency on EGFR signaling. Our results
indicate that ERK activity dynamics are dramatically changed depending on the intrinsic tissue
status and the environmental stimuli, which plays a critical role in controlling ISC functions in
both normal homeostasis and tumorigenesis.
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