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Abstract

Readthrough of disease-causing premature termination codons might alleviate the

pathologies of genetic disease caused by nonsense mutations. We previously reported that
negamycin restored dystrophin expression with less toxicity than gentamicin in mdx mice. In
order to explore more potent readthrough inducer, we have established transgenic mouse for
readthrough-specific detection and tested several sterically related negamycin-like molecules
searched by in silico screenings. Therefore, we found two compounds, which have a
beneficial effect on readthrough action and confirmed that these readthrough-inducing
compounds promote the dystrophin accumulation by immunohistochemistry and reduction
of serum creatine kinase activity in mdx mice. We conclude that these compounds are
promising new therapeutic candidates for nonsense mutation-mediated disorders including
Duchenne muscular dystrophy. _
This paper is to dedicate to Dr. Hideo Sugita for his 50th anniversary of the discovery of
serum creatine kinase activity as a diagnostic marker of muscular dystrophy.
Key words : muscular dystrophy, Evans blue dye, creatine kinase, readthrough drug,
nonsense mutation suppression
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1. Introduction

Creatine kinase (CK), an abundant soluble enzyme in striated muscle became a strong
diagnostic marker in serum of muscular dystrophy patients SO years ago by the report of
Sugita and cclleagues”. The leakage of this enzyme into blood stream reflects the elevated
permeability or damage of muscle membrane, leading “membrane damage hypothesis” of
dystrophic muscle more than 30 years before the discovery of dystrophin which resides
underneath the membrane. We have demonstrated that vital staining dye, Evans blue dye
(EBD), can be used as a marker of degenerating fibers with elevated membrane
permeability in mdx mouse when the dye injected via intravenously”, This method facilitates
quantitative analyses of degenerating muscle fibers in mdx mouse, which does not develop
severe symptom as compared with the case of human ‘Duchenne muscular dystrophy
(DMD). Since then many therapeutic analyses of gene transfer, myoblast transfer and drug
administration were reported by using this method. It is easy to imagine that using the same
leakiness of degenerating muscle membrane, CK comes out from and EBD comes into the
degenerating muscle fiber (Fig, 1).

Fig.1 Vital staining of Evans blue dye in dystrophic muscle
Permeable muscle fibers that have become damaged as a result
of muscular dystrophy, in the skeletal muscle of mdx mouse were
visualized by vital staining with Evans blue dye (A). In
comparison with B10 normal mouse has no staining (B),

To rescue DMD, we are currently working on the development of readthrough drugs with
less toxicity than known readthrough drug, gentamicin,



