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Abstract
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Recently, an organoid culture method has been developed to culture tissue structures that mimic
each organ in vitro by culturing tissue stem cells in three dimensions. In this study, organoids were
established from the intestinal epithelium of young (around 10 weeks old) and old (around 100
weeks old) mice. Intestinal epithelial organoids from young mice had a 100% success rate,
whereas those from old mice had a significantly lower success rate of 57%. In addition, young
intestinal epithelial organoids showed vigorous proliferation and "budding," a protruding structure
that mimics the intestinal crypt containing stem cells, whereas old intestinal epithelial organoids
showed less intestinal crypt structure and less proliferation. The capacity was also reduced.
Furthermore, the expression of Lgr5, a stem cell marker, was significantly decreased in the
intestinal epithelial organoids from old mice compared to young mice.

The cells that make up the intestinal epithelium include stem cells, paneth cells, and endocrine
cells, and it has been shown that a very small number of tuft cells are included in the epithelium.
DCLK1 is a known marker of cancer stem cells and tuft cells. We observed the cell number and
localization of DCLK1-positive cells in organoids and tissues derived from young and old mice. The
analysis confirmed that the expression of DCLK1 and other tuft cell marker genes increases with
aging. The number and localization of DCLK1-positive cells in the total intestinal epithelial cells
were also observed to change with aging. These findings suggest that tuft cells play an important
role in tumorigenesis associated with aging in the intestinal epithelium, but further studies are
needed.
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Recently, an organoid culture method has been developed to culture tissue structures that mimic each organ in vitro by culturing
tissue stem cells in three dimensions. In this study, organoids were established from the intestinal epithelium of young (around 10
weeks old) and old (around 100 weeks old) mice. Intestinal epithelial organoids from young mice had a 100% success rate, whereas
those from old mice had a significantly lower success rate of 57%. In addition, young intestinal epithelial organoids showed vigorous
proliferation and “budding,” a protruding structure that mimics the intestinal crypt containing stem cells, whereas old intestinal
epithelial organoids showed less intestinal crypt structure and less proliferation. The capacity was also reduced. Furthermore, the
expression of Lgrd, a stem cell marker, was significantly decreased in the intestinal epithelial organoids from old mice compared to
young mice.

The cells that make up the intestinal epithelium include stem cells, paneth cells, and endocrine cells, and it has been shown that a
very small number of tuft cells are included in the epithelium. DCLK1 is a known marker of cancer stem cells and tuft cells. We
observed the cell number and localization of DCLK1-positive cells in organoids and tissues derived from young and old mice. The
analysis confirmed that the expression of DCLK1 and other tuft cell marker genes increases with aging. The number and localization
of DCLK1—positive cells in the total intestinal epithelial cells were also observed to change with aging. These findings suggest that
tuft cells play an important role in tumorigenesis associated with aging in the intestinal epithelium, but further studies are needed.
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