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Colonic stem cell culture and transplantation
—Application in mucosal immunology—

Mamoru Watanabe
Professor & Chairman, Department of Gastroenterology and Hepatology,

Tokyo Medical and Dental University

Recent studies have expanded our knowledge of gastrointestinal stem cell biology. We developed
a novel culture method that maintains Lgr5 colonic stem cells in vitro. The crypt cells formed a
round cystic structure consisting of epithelial monolayer of multilineage cells and could be propa-
gated without losing their properties. Importantly, expression of Lgrb was significantly up-regulated
and then constantly maintained for a long time period. Moreover, successful, long-term engraftment
was observed even with the transplantation of organoids that were derived from a single Lgrb
colon stem cell after extensive in vitro expansion. Transplanted cells readily integrated into the
colonic tissues covering the area that lacked epithelium, and accelerated the recovery of recipients
from acute colitis. Donor-derived cells constituted single-layered epithelium forming self-renewing
donor-derived crypts that were functionally and histologically normal. Our data for the first time
demonstrate that adult stem cell therapy by 4n vitro expansion and transplantation of gastrointes-
tinal stem cells would be feasible. Using our intestinal 3D culture system, we have developed an
in vitro experimental model that mimics P-gp-mediated intestinal drug transport in vivo. We are
also constructing the real time imaging of interactive movement between colonic epithelial cells

and immune cells for application in mucosal immunology.




