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Duchenne muscular dystrophy (DMD) is a hereditary muscular disease, which is fundamentally

caused by lack of dystrophin protein essential for maintaining muscular functions due to X-linked
recessive inheritance of the faulty dystrophin gene. As skeletal and cardiac muscles
degeneration/necrosis occurs from immediately after birth, the patients become unable to walk on
their own leading to be confined to wheelchairs around the ages of 10-14. The patients are further
condemned to live under managed care such as ventilator use around age 20 because of weakness
in intercostal and diaphragmatic muscles, resulting in death from heart failure by myocardial damage
in their 20s to 30s. Based on such pathological conditions and clinical course, DMD is known as a
representative of refractory diseases.

NPC-14 has been developed as a therapeutic agent for the patients with nonsense mutation of
dystrophin gene, and an investigator-initiated trial has been conducted separately by Dr. Yasuhiro
Takeshima, Department of Pediatrics, Hyogo College of Medicine as the principal investigator. In this
clinical study, the end point was change in dystrophin expression rate in muscle tissues from the
baseline similarly to other DMD drugs. However, the current dystrophin protein measuring methods of
western-blot and fluorescent immunostaining are poor in specificity and reproducibility, and thus FDA

and EMA are requiring early establishment of a new measuring method. Consequently, it has been
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essential to establish a validated method with high sensitivity and accuracy which can be valid for a
new drug application.

In this project, we have established new protein measuring ECL assay methods after successful
validation with previously set criteria such as precision, accuracy and reproducibility. In addition, it
was possible to advance development of new formulations that suite for DMD treatment. We also
made a progress in researches for the expression pattern/level of molecular species of dystrophin
protein, which was an issue when evaluating the result of dystrophin protein in the clinical study, and

finally achieved the end result.
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