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Small intestinal epithelial cells express various drug—metabolizing enzymes and drug transporters
and play a crucial role in the absorption, excretion, and metabolism of orally administered drugs
In drug discovery research, methods using small animal-derived small intestinal tissue or the human
colorectal cancer cell line Caco—2 are widely used as in vitro assessment systems to evaluate the
absorption, excretion, and metabolism of drug candidate compounds in the small intestine, as human
small intestinal epithelial cells are difficult to obtain. However, these methods face challenges
such as species differences and the lack of activity of key drug—metabolizing enzymes (e.g.,
CYP3A4). Although the use of intestinal epithelial cells differentiated from human iPS cells is
promising, challenges remain regarding stable cell production (significant batch—to—batch
variability) and the need for improvements in drug—metabolizing enzyme and transporter activity.
Consequently, there is an urgent need for the development of an in vitro assay system capable of
simultaneously evaluating the “absorption, excretion, and metabolism” of drug candidate compounds
in the human small intestine.

In recent years, organoid culture technology—a new form of three—dimensional tissue culture—has
advanced rapidly. By establishing and expanding organoids from specific cells derived from human
intestinal tissue or from intestinal epithelial cells differentiated from human iPS cells, it has
become possible to stably produce cells. However, a major challenge has been that as organoids
acquire proliferative capacity, their function as intestinal epithelial cells diminishes.
Furthermore, drug discovery testing using organoids has been limited due to concerns that various
test compounds may become trapped in Matrigel. The principal investigators recently succeeded in
developing a technology to remove cells from Matrigel and differentiate and mature them into highly
functional intestinal epithelial cells via two—dimensional culture (Yamashita et al., Mol. Ther.
Methods. Clin. Dev., 2021; Japanese Patent Application No. 2020-016592; Japanese Patent Application
No. 2022-143939). It has been confirmed that these intestinal epithelial cells possess functions
comparable to those of primary cultured cells, and we are confident that they will serve as a key
cell line for establishing in vitro evaluation systems.

Therefore, this study aimed to standardize and formalize the culture protocols for monolayer
membranes derived from human biopsy—-derived intestinal tissue and human iPS cell-derived intestinal
organoids, which faithfully reflect human small intestinal function. By effectively utilizing the
research findings and resources of the principal investigators mentioned above, we optimized the
respective culture methods for human biopsy—derived intestinal organoid monolayers and human iPS
cell-derived intestinal organoid monolayers. Furthermore, for each intestinal region, we selected
the most standard strains for use as in vitro evaluation systems through analyses of drug—
metabolizing enzyme activity, transporter activity, and comprehensive gene expression profiling.
We also verified methods for transporting cells (organoids) when these cells are used at other
institutions. We generated human biopsy—derived intestinal organoids and human iPS cell-derived
intestinal epithelial cells lacking pharmacokinetic—related molecules and verified their usefulness

as next—generation evaluation systems.



