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Activity Report of a National Research Group Organized by National Center of Neurology and Psychiatry (NCNP)
: Development of New Therapy for Muscular Dystrophy, Based on Animal Models of Dystrophin
Deficiency
Shin'ichi Takeda, M.D., Ph.D. (Principal Investigator)
National Center of Neurology and Psychiatry

The causative genes of muscular dystrophies have been largely identified, however neither essential molecular
pathogenesis nor curative treatment of the diseases has been found in clinical level. To apply results of laboratory
research to clinical medicine, we organized a research group and I briefly summarize the progress between 04/2016

and 03/2020 pursued by our group.

1. Exon skipping toward muscular dystrophies

Dr. Takeda’s research group (NCNP) developed exon 53 skipping drug using newly synthesized antisense oligo
nucleotides (AOs), NS-065/NCNP-01, Viltoralsen, made by Nippon Shinyaku, Co. Ltd. (NS) and challenged the
early phase clinical trial among Duchenne muscular dystrophy (DMD) patients at the NCNP hospital. This trial was
finished without a severe adverse events, moreover exon 53 skipping was found in muscle biopsy specimens from all
DMD patients treated. Among them, one paticular patient who received intravenous injection of 20 mg/kg of the drug
once a week for 12 weeks, showed considerable amounts of dystrophin expression detected by
immunohistochemistry and Western blotting after the treatment (Sci Transl Med, 2018). This drug was designated as
fast track in approval process both in Japan and in US, and this drug was also treated as “Orphan drug” in both
countries. Next phase trials have been done in both counties without serious adverse events. We found enough
expression of dystrophin and favorable improvement in clinical phenotypes after the treatment. After the careful
discussion and preparation, NS submitted this drug to PMDA and its daughter company in US, NS-pharma, asked to
FDA. Now, we are waiting for the final approval of the drug in both coutries.

2. Stem cell transfer for muscle diseases

Stem cell transfer is very important as a future treatment of muscular dystrophies. These days, inducible Pluripotent
Stem (iPS) cells evoked a lot of attention, since these cells can be applicable to regenerative medicine. Dr. Sakurai
and his colleagues in iPS cells Research Institute (CiRA), Kyoto University challenged to establish iPS cells from
DMD patients. Dr. Takeda’s research group in NCNP tried to differentiate human iPS cells into myogenic precursor
cells by using modified EG-sphere method and their attempt was successful (Sci Rep, 2018). His group also tried to
further establishs the method to induce myogenic cells from human iPS cells.

3. Development of new drug therapy based on elucidation of molecular pathogenesis of muscular dystrophy

Dr. Urade’s research group (Tokyo University) is particularly interested in involvement of Prostaglandin D> (PGD3)
synthase in dystrophic process. Initial Phase PGD» Synthase inhibitors trials has been done among DMD patients at
the NCNP hospital. Then, Taiho Co. Ltd, has challenged 2nd phase trial of the drug (TAS-205) in DMD patients. The
results were not so favorable, but the company still has a great interest in their drug and has gotten large amounts of
grants to carry Phaselll trial in Japan. Dr. Iwata (National Center of Cardiovascular Disorders) has identified
involvement of mechanosensitive TRPV2 channel in dystrophic process. Her research group examined the
effectiveness of TRPV2 inhibitor, such as Tranilast known as anti-allergic drug. In DMD patients, a clinical study of

Tranilast was conducted in Toneyama National Hospital by Dr. Matsumura, and his attempt was accepted by the



agency as “Advanced Medical Treatment B”.

4. Development of new animal models for therapeutic approach to muscle diseases

Dystrophic dog (CXMD) reveals severe and progressive phenotypes seen in DMD patients. The research group in
NCNP, measured accerelation of movement of dystorophic dogs. The accerelation was decreased, when detected at
thorax level at the onest stage of the disease, 2-months-old. On the other hand, the accrelation was slowly decreased,
when detected at lumbar level after the onset of the disease, and the group is trying to get relationship between the
accrelation of movement and the muscle damage detected by MRI. The accerelation might be useful to measure the
progession of the disease, or to measure the improvement of symptoms by the treatment (PLoS One, 2018). The
research group also pointed out MiR-188 has been participated in the regulation mechanism of muscle regulatory
factors such as MRF4 and MEF2 (PLoS One, 2019). Very interestingly, the expression of MiR-188 was increased in

the serum of dystrophic dogs and regenerating skeletal muscle after the injection of cardiotoxin.

5. Seocial and medical aspects of muscular dystrophies

Dr. Kaiya (President of Muscular Dystrophy Association of Japan) promoted a research regarding socio-medical
issues of Gene Medicine of patients suffering from muscular dystrophy and their families. Dr. Kaiya organized the
meeting for peer counselors for patients and families who will make advice for genetic analysis and newly developed
diagnostic ways and treatment. It is amazing that patients and their families themselves tried to be peer counselors. It
is not so easy for the patients and families to understand the progress of research these days, but their efforts certainly
facilitate the understandings of new development. It is obviously very important for researchers, doctors, patients and
families to cooperate together and this cooperation have been greatly enhanced by the association of participants from

Regulations and Biopharma(s).
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