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The purpose of this research is to establish how to generate disease-specific human iPS cells
efficiently and how to differentiate them into various neurons from those iPS cells together with
Professor Shoji Tsuji (Tokyo University), Ms. Hiromi Kanegae (Tokyo Jikei University). We hope that
our research accelerates research on intractable neurological diseases in Japan by transferring the
fundamental technology of pathophysiological analysis using disease-specific iPS cells to research

groups and pharmaceutical companies.



[ Establishment and Evaluation of Disease Specific iPS Cells] In cooperation with 15 intractable
neurological disease research teams, diseased specific iPS cells were established mainly from
peripheral blood mono-nuclear cells using episomal vectors. We have found adequate conditions for
specimen transportation, storage and more efficient iPS cells generation condition. 160 iPS cells 160
strains were established from 16 diseases and 81 cases. As quality control of these established iPS
cells, we confirmed that (1) the absence of residual plasmid used, (2) expression of undifferentiated
marker by immunocytochemistry, (3) capability to differentiate into neural cells. Moreover, in 12
diseases, known as genetic disorders, monogenic mutations are induced in iPS cells derived from
healthy subjects via genome editing technologies by using the TALENSs, and the crisper-Cas9 system,
which have all been developed in recent years. Moreover, each monogenic mutation in iPS cells
derived from patient is corrected via genome editing technologies.

Array CGH analysis and genome sequence analysis were performed as quality control by genetic
analysis with the cooperation of Prof. Tsuji. We revealed the sites where partial deletion of
chromosomes or non-synonymous substitution is taking place accompanying the establishment of
1PS cells. As a result of these analysis, it was found that quality check of iPS cells using genome
analysis is important.

[Visualization of target differentiated cells] With the cooperation of Ms. Kanegae, We succeeded
visualization of iPS cells derived neurons, such as dopaminergic neuron and motor neuron, using
adenoviral vectors. This technique is useful for the study of Parkinson's disease and amyotrophic
lateral sclerosis(ALS), because dopaminergic neurons and motor neurons are known to be at great
risk in PD and ALS respectively.

[Promoting the collaboration with research groups for therapies against intractable diseases and
pharmaceutical companies] We transferred technologies, such as establishing iPS cells from somatic
cells, maintaining iPS cells, and differentiation of iPS cells into neurons, to researchers from groups
for therapies against intractable diseases and pharmaceutical companies. During this project, a total
of 37 researchers stayed at Okano Lab at minimum 3 months or more and carried out reliable
technology transfer. Even after returning to each facility, we work closely together to aid
troubleshooting. Some researchers also obtained genome editing techniques using iPS cells. It is
thought that research on diseases using iPS cells can be carried out in these research groups, and
research for therapies against intractable diseases will be accelerated.

[Deposit of established iPS cell lines to RIKEN BRC] iPS cell lines of 8 diseases 20 cases were
deposited to RIKEN BRC. We plan to deposit the quality checked cell lines to RIKEN BRC as soon as
it is completed. Due to the high availability of these disease specific 1PS cells to researchers, it is
expected that disease research will be further developed.

In other projects, we have established in vitro disease model using iPS cells created in this
project and are working on drug screening in cooperation with some pharmaceutical companies . For
Pendred syndrome showing progressive deafness, we identify existing drugs that block the
degeneration of the inner ear cells and are now planning a doctor-initiated clinical trial. Regarding
familial amyotrophic lateral sclerosis, we conducted existing drug screening based on a disease

model using iPS cells, found some candidate compounds, and are now preparing for a doctor-initiated
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clinical trial. In pharmaceutical companies, drug discovery research aiming to identify hit

compounds using iPS cells we created has started.
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