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The small intestine is the primary site for nutrient absorption. Extensive small intestinal resection
leads to inadequate digestion and malabsorption, a condition known as short bowel syndrome
(SBS). Intestinal transplantation is currently the only potentially-curative treatment option for severe
SBS patients, but severe allogenic reaction reduces the graft survival rate and has prevented the
widespread use this treatment. Therefore, development of a novel therapeutic strategy for SBS is
warranted. The structural and functional complexity of the small intestine has precluded the
application of organoid-based regenerative medicine to small intestinal diseases. Recently, we
have successfully developed a technique to construct normal human colonic epithelium in mice by
removing the colonic epithelium from immunodeficient mice and replacing it with human epithelium
(Sugimoto et al. Cell Stem Cell 2018). Furthermore, this transplantation technique, in which only
the epithelium is replaced by donor cells using the colonic structure, has been applied to small
intestinal diseases, and we have successfully generated a functional small intestinalized colon in
small animals (Sugimoto et al. Nature 2021).
The aim of this study is to establish a method to scale up the culture and transplantation of small
intestinal organoids, which has been established in small animals, and to establish the platform to
expand the method to large animals. This year, we established small intestinal organoids from the
crypts of porcine small intestine using the method selected in the previous year, and cultured a
large number of organoids after labeling with GFP. After exhaustive efforts, we have confirmed that
the epithelial cells of the small intestine of the minipig were successfully transplanted into the large
intestine of the same minipig after the colonic epithelium was removed.
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The small intestine is the primary site for nutrient absorption. Extensive small intestinal resection leads to
inadequate digestion and malabsorption, a condition known as short bowel syndrome (SBS). Intestinal
transplantation is currently the only potentially-curative treatment option for severe SBS patients, but severe
allogenic reaction reduces the graft survival rate and has prevented the widespread use this treatment.
Therefore, development of a novel therapeutic strategy for SBS is warranted. The structural and functional
complexity of the small intestine has precluded the application of organoid-based regenerative medicine to
small intestinal diseases. Recently, we have successfully developed a technique to construct normal human
colonic epithelium in mice by removing the colonic epithelium from immunodeficient mice and replacing it
with human epithelium (Sugimoto et al. Cell Stem Cell 2018). Furthermore, this transplantation technique, in
which only the epithelium is replaced by donor cells using the colonic structure, has been applied to small
intestinal diseases, and we have successfully generated a functional small intestinalized colon in small animals
(Sugimoto et al. Nature 2021).

The aim of this study is to establish a method to scale up the culture and transplantation of small intestinal
organoids, which has been established in small animals, and to establish the platform to expand the method to
large animals. This year, we established small intestinal organoids from the crypts of porcine small intestine
using the method selected in the previous year, and cultured a large number of organoids after labeling with
GFP. After exhaustive efforts, we have confirmed that the epithelial cells of the small intestine of the minipig
were successfully transplanted into the large intestine of the same minipig after the colonic epithelium was
removed.
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