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Evaluation of drug metabolism-related gene inductions, preparation of quality standards, and

functional characterization in human iPS cell-derived cells.

In order to apply human iPS cell-derived hepatocytes to the drug metabolism-related enzyme
cytochrome P450 (CYP) induction test, CYP induction by typical inducers in commercially
available human iPS cell-derived hepatocytes GPSC-hep) from three vendors was evaluated. CYP
induction was observed in human iPSC-hep from two vendors, and induction of CYP1A1l and
CYP1A2 in the cell from one vendor was comparable to that in the human cryopreserved
hepatocytes. In addition, a protocol for evaluating drug induction was prepared in accordance
with the ECVAM PBTG proposal, and CYP induction by control inducers was tested. As a result,
we were able to demonstrate that CYP inducibility can be evaluated by the protocol. Further, we
performed CYP induction test in the unified protocol using human iPS cell derived enterocytes
(iPSC-ent) which were prepared by three collaborating lab., and were able to confirm the
induction of CYP expression.

Maturation of the human iPSC-ent and preparation of their quality standards

The group of Matsunaga et al. screened low molecular-weight compounds for enhancement of
the differentiation into enterocyte from human iPS cells and found ones useful for differentiation.
In the human iPS-ent differentiated wunder optimal conditions, increase of drug
metabolism-related gene expression, induction of CYP3A4 expression, activity of CYP3A4,
activity of uptake and excretion transporter were observed.

The group of Kume et al. studied about the differentiation promoting method to human
iPSC-ent, and was able to obtain the cell which formed a homogeneous monolayer. In these cells,
expression of enterocyte markers, protein involved in the formation of Gap junction, various
transporters and drug metabolism-related gene, induction of CYP3A4 expression and transporter
activity were observed.

The group of Mizuguchi et al. tried to improve the differentiation promoting method of human
iPSC-hep, and was able to increase enterocyte marker expression by treating cells with EGF SB
431542, Wnt 3 A and by overlaying cells on Matrigel. Further, in cells prepared by this method,
induction of CYP3A4 expression and formation of tight junction were observed.

The group of Umezawa et al. developed the method for differentiation of human iPS cells into
an intestinal organoid. In differentiated intestinal organoid, expression of intestinal
tissue-specific markers, which is equivalent to those in adult small intestine tissue, was
confirmed and expression of peptide transporter and efflux transporter was also observed.

From the above, potential for applying human iPSC-ent prepared in this study to drug
metabolism test and drug permeation test were indicated.

Analysis of indicator for differentiation maturation and construction of prediction model for
induction by drug

In collaboration with Hisaka et al., we studied to create evaluation criteria for human iPS
cell-derived hepatocyte / enterocyte and to construct a prediction model of in vivo CYP induction.
We evaluated the contribution of the small intestine to the CYP induction in humans in vivo, and
constructed a physiological pharmacokinetics model including small intestine. Further, we
constructed a model to predict the degree of in vivo drug metabolism-related enzyme induction in
the small intestine from in vitro data by integrating the induction mechanism and the in vitro

observations into this model.
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