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1. Generation of disease-specific iPS cells derived from psychiatric disorders such as schizophrenia
and bipolar disorder, mental development disorders such as lissencephaly and intractable
neurological disorders: We had invented a system to generate iPS cells collectively from the plural, at
a maximum 96, patient-derived cells. In a system established using 96 well plates, we have
established the adequate conditions for cryopreservation and maintenance collectively. iPS cells
derived from patients with bipolar disorder with deletion of disease-related genes reported before
and the same deletion were introduced into iPS cells from healthy subjects by genome editing
techniques.

2. Development of assay systems for drug discovery: (D Improvement of differentiation from iPS
cells into oligodendrocytes: Generation of oligodendrocyte form iPS cells takes about 70 - 100 days,
and the induction efficiency is 5% or less. Therefore, in order to find a phenotype capable of
performing drug screening, we improved the efficiency of differentiation and succeeded in doubling
generation efficiency by combining several compounds. @ Development of selective induction of
excitatory neurons (target lesion site in schizophrenia): By forced expression of transient NEUROG2
gene on iPS cells, more than 95% of VGLUT (excitatory neurons marker) positive cells were obtained.
Their electrophysiological activities were confirmed by the multipoint electrode analysis system. @
Development of selective induction of inhibitory neurons (target lesion site in schizophrenia): By
forced expression of transient gene X on iPS cells, more than 95% VGAT (inhibitory neuronal
marker ) positive cells were obtained. In schizophrenia, electrical activity in neurons, failure of
calcium signal, dendrite and synaptic morphology abnormality and dysfunction are known, so they
are considered as phenotypic analysis targets. We are focusing on establishing in vitro schizophrenia
model the excitatory neurons (mainly dopaminergic neurons, glutamatergic neurons) and inhibitory
neurons (mainly GABAergic neurons).

3. Drug Screening: Amyotrophic Lateral Sclerosis (ALS): We found a suitable time-point for
phenotypic analysis so far, and evaluated the efficacy of 1232 existing drugs (10 pM) using the
phenotypic analysis such as neurite length change, abnormal protein accumulation, and induction of
apoptosis in motor neurons derived from ALS patients 1PS cells. Candidates for ALS treatment were
narrowed down to 9 drugs. Effects at more diluted concentrations (0.1 pM, 1 uM) were examined for
9 drugs, and drug X was selected as an investigational drug by score ranking using known
information (drug organization transferability, adverse event) and phenotypic improvement rate in
screening. Phenotypic improvement was also observed in motor neurons derived from 10 patients
with sporadic ALS patients iPS cells by drug X (0.1 pM). (As another project): We are planning
clinical trials for familial & sporadic ALS and preliminary interview with PMDA in May this year.)
Pendred syndrome: Three existing drugs were found as candidate drugs from the proprietary method

for inducing inner ear cells from 1PS cells and drug discovery screening using disease phenotype as
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an indicator. We are preparing to conduct a doctor-initiated clinical trial for drug (outside this
project). Details including the trial protocol are now consulted with PMDA.

Familial Parkinson's disease (PARK 2): Drug screening with 1165 existing drugs was performed
using patients iPS cell-derived neurons, the efficacy of each drug was scored and the top 29 drugs
were selected. Among the selected high-ranking drugs, secondary screening using other familial
Parkinson's disease (PARK 6) iPS cell-derived dopaminergic neurons, blood-brain barrier

permeability, low-concentration reactivity are now conducted.
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