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This project aims to explore a therapeutic candidate for intractable diseases and to develop an
assay for drug-safety prediction using iPSC technology. We proposed 5 specific aims as below and
advanced research.

#1. Exploration of therapeutic candidates for intractable neurological diseases and development of a
predictive assay for drug-induced neurological toxicity using iPSC technology.

We conducted a large-scale compound screen using ALS and Alzheimer’s disease models, and
confirmed the dose-dependency and in vivo efficacy of some active compounds. We also found a
potential therapeutic pathway in ALS. In addition, we developed a model for predictive neurological
toxicity using human 1PSCs.

#2. Exploration of therapeutic candidates for intractable hepatic disorders and development of
predictive assays for drug induced-hepatotoxicity using iPSC technology.

We recapitulated urea cycle abnormalities of neonatal citrullinemia and confirmed the efficacy of
L-arginine, an amino acid clinically used for the treatment, using patient iPSC-derived hepatocyte-
like cells. We also found that tricarboxylic acid cycle-related metabolites were accumulated in patient
1PSC-derived hepatocyte-like cells by metabolome analysis. In addition, we found that hepatocyte-
like cells differentiated from human iPSCs by adding newly identified compounds could, as expected,
respond to 5 known hepatotoxic substances, such as diclofenac. Finally, we developed a new method
to induce mature hepatocytes from mouse fibroblasts with high yields by transducing transcription

factors.



#3. Exploration of therapeutic candidates for intractable cardiac diseases and development of a
predictive assay for drug induced-cardiac toxicity using iPSC technology.

We developed a new technology for the high purification of cardiomyocytes derived from
pluripotent stem cells using synthesized RNAs (miRNA-switch) (Miki et al., Cell Stem Cell 2015).
Purified cardiomyocytes using miRNA-switch could be used for electrophysiological study. We also
modeled a long QT syndrome using patient iPSC-derived cardiomyocytes. Multiple studies, including
Patch-clamp analysis, field potential measurement using multi-electrode array (MEA assay), and
the membrane potential dye method, presented QT prolongation and frequent early after-
depolarization in the patient cardiomyocytes. Furthermore, we have set up a multi-well platform for
MEA assay.

# 4. Development of an assay platform for hematologic and immunological diseases using iPSC
technology.

We aimed to develop a platform for compound screen and pathomechanistic analysis using patient
1PSC-derived hematopoietic cells. For this purpose, we conducted setting-up for compound screen
using monocytic cell lines and constructing a differentiation method for erythroblasts from human
1PSCs. As a result, we found active compounds using monocytic cell lines from autoimmune-disease
patient iPSCs, and started compound screening. We also modeled hematologic disease using our
erythroblast-differentiation methods.

#5. Compound screening for intractable bone and muscular diseases

We conduced compound screening using FOP patient iPSCs, and selected 76 compounds with
specificity and dose dependency. Muscular cells derived from POMPE disease patient iPSCs
exhibited aberrant autophagic reaction detected by high-content analysis. Using this cellular
phenotype as a readout, we conduced compound screening and identified 263 compounds. We
checked the reproducibility of these compounds and finally selected 3 compounds with potent activity

and without cellular toxicity.
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