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IT Summary of Subsidiary Project
Outcomes and Significance of the Subsidiary Project

Bridging the gap between pre-clinical and clinical trials using laboratory animals is an important
challenge in drug discovery and development. For 70 years since the Central Institute for
Experimental Animals (CIEA) was founded, we have developed high-quality, reproducible experimental
animal models and contributed to medical care, including drug discovery. In particular, the severe
immunodeficient mouse (NOG mouse) model, which we developed in 2002, has much greater ability to
grow human cells and tissues than conventional immunodeficient mice. This model is used in drug
discovery research worldwide to bridge the gap between pre-clinical and clinical trials, as a
"humanized mouse" model that is more closely related to humans. In this project, we developed a "Drug
Discovery Support Platform Based on Humanized Mice" using this unique animal model and we have
conducted 19 consulting projects.

Support

We have developed pathological models of human bronchial asthma and food allergy using NOG-
hIL3/GM-CSF mice and evaluated the efficacy of 1) newly developed anti-allergy antibody drug
candidates and 2) histamine-releasing factor inhibitors. Findings from this work have been published
(Ito R. et al., JCI Insight, 2018; Ito R. et al., Int Immunol, 2020). Using fresh and highly pure "human
hepatocytes (Hu-liver cells)" prepared from TK-NOG humanized liver chimeric mice, we have
supported research on 1) hepatitis B, 2) hepatotoxicity, and 3) drug metabolism/pharmacokinetics. We
evaluated the CYP P450, UGT, and SULT enzyme activities of Hu-liver cells and published these
results (Uehara S, et al., Xenobiotica, 2018). We also evaluated the drug metabolism/pharmacokinetics
of five compounds, desloratadine, tolbutamide, carbazeran, lamotrigine, and BIBX1382, in humanized
liver chimeric mice, and these results have also been published.

Advanced

Liver-specific cytochrome P450 oxidoreductase (Por) conditioned knockout (cKO) mice were
generated. After intravenous administration of compound A to Por cKO humanized liver chimeric mice,
we confirmed predominant formation of the 7-hydroxy metabolite and very little formation of the 4'-
hydroxy metabolite. In humanized liver chimeric mice, a large amount of the 4'-hydroxy metabolite was
generated due to the influence of remaining mouse hepatocytes, but this effect was abolished by
deletion of the Por gene. This result suggests the possibility of developing an experimental animal
model that can predict human drug metabolism more accurately than the traditional humanized liver
chimeric mouse model. The work is currently being prepared for publication.

Administration of clinical antibodies (Opdivo and Keytruda) for PD-1 antigen to NOG mice and/or
MHC Class I and II Knockout NOG mice NOG-MHC KO) caused worsening of GVHD symptoms in the
NOG mice, but not in the NOG-MHC KO mice. Based on these results, we developed a humanized
immune PDX mouse model in which NOG-MHC KO mice were implanted with hPBMC and PDX, and
we used this model to evaluate the efficacy of the anti-PD-1 antibodies. We found that the antitumor
activities of human T cells in this model varied widely, due to variation in the percentage of human
immune cells in the mice (chimera ratio). We then showed that it is possible to develop an evaluation

system using immune humanized mice with a similar chimera ratio.



