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[Purpose and Background of the Research]

The failure of intestinal environment due to the
malfunction of the intestinal epithelial cells is
suggested with an intractable cause for the
inflammatory bowel disease (IBD). In this study,
we thought that the improvement of intestinal
environment in IBD by controlling the fate of
intestinal epithelial stem cells could reset the
homeostasis, resulting in the fundamental healing
of IBD. We therefore aimed to develop primary
culture method of intestinal epithelial stem cells
and the stem cell transplantation model for the
elucidation of the relationship between intestinal
environment and whole-body  homeostasis.
Moreover, we propose a new concept to be able to
control not only the intestinal diseases but also
lifestyle-related diseases due to the intestinal
epithelial stem cells.

[Research Methods]

Using primary culture system of the intestinal
epithelial stem cells originally established, visible
and diachronic evaluation system would be
constructed for the stem cell functions such as the
cell division, lifespan and differentiation.
Furthermore, we would build an in vitro intestinal
model including stem cells and enterobacterial flora
to assess the mutual relations with the intestinal
environment including hormone secretion and
mucosal immunity. Specifically, we perform the
following analysis.

1) Construction of the in vitro intestinal model by
the primary culture organoids.

a) The establishment of the co-culture system
between intestinal organoid with dendritic cell (DC)
or intraepithelial lymphocyte IEL).

b) The establishment of the enterobacterial flora
model by the injection of the bacteria into the
organoid lumen.

¢) Construction of high fat diet model in organoid

2) Establishment of the functional analysis for

intestinal epithelial stem cells.

a) The analysis of stem cell dynamics by single stem
cell visualization.

b) Signal analysis in the intestinal epithelial stem
cells.

¢) The regulation for the determination of stem cell

fate.

3) The analysis for the abnormality of intestinal
epithelial stem cell in whole body diseases.

a) Construction of the high efficiency epithelium
cell transplantation model.

b) Dysfunction of the intestinal epithelial stem cell
in the chronic disease model mouse.

¢) Intestinal epithelial stem cell culture in the
patients with lifestyle-related diseases.

[Expected Research Achievements and

Scientific Significance]

In late years, it has been suggested that the
pathogenesis of lifestyle-related diseases as well
as a chronic gastrointestinal disease, is due to the
intestinal epithelial function including mucosal

immunity, intestinal = hormone and the
enterobacterial flora. We generate the ex vivo
model of the intestine with complicated

environment, which can exhibit the mutual
relations of various factors in the intestinal tract.
Finally, we hope that resetting intestinal
environment by controlling the fate of an
intestinal epithelial stem cell could cut off the
malignant circulation in the chronic disease.
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