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Molecular Pathogenesis of Muscular Dystrophies

Yoshihide Sunapa

Department of Neurology, Kawasaki Medical School

Muscular dystrophy is one of the most devas-
tating diseases for which there is no effective
therapy at present. In an attempt to develop ef-
fective therapeutics, a considerable number of
causative genes for the numerous types of mus-
cular dystrophy have been identified in the last
twenty years. However, uncovering causative
genes alone is not enough. It is crucial to compre-
hend molecular pathogenesis of muscular dys-
trophy, focusing on the causative proteins. It is
further necessary to investigate the RNA pro-
cessing defects.

Muscular dystrophies can be divided into five
groups depending on the subcellular localization
of the causative proteins as follows : (1) the extra-
cellular matrix proteins such as laminin a2 or
collagen VI, (2) the sarcolemmal proteins includ-
ing dystrophin, sarcoglycans, and dysferlin, (3)
the sarcommeric proteins like myotilin, titin,
and FHL-1, (4) the nuclear membrane proteins
like emerin and lamin A/C, and (5) other miscel-
laneous proteins such as calpain 3 and TRIM32.

_ Given the number of proteins attributed to
muscular dystrophy, it can be said t6 be a hetero-
geneous and variable pathogenesis. However, re-
cent research has revealed important molecular
mechanisms leading to muscle degeneration. We
discuss three major issues. First, in the patho-

784  FAEEA Vol.27 No.6 (2010)

genesis of dystrophinopathy, increased sarcolem-
mal fragility and increased Ca’* influx have been
observed. It is also revealed that TRPVZ2, a
stretch-sensitive ion channel, plays a significant
role in increasing Ca®* influx. Second, dysferlin
has been proved to be involved in the membrane
repair system. In addition to the molecule dysfer-
lin which works in a Ca*'dependent manner,
MG53 has been identified to play a significant
role in membrane repair without Ca™', MG53 is
also expected to be a novel therapeutic target
molecule. Third, as a major underlying factor
causing muscle damage in dystrophin-deficient
skeletal muscle, decreased nNOS activity has
been pointed. Dystrophin-deficient skeletal
muscle is damaged as a consequence of disturbed
vasodilation after muscle contraction. This is
proved with mdx mice, where administration ofa
phosphodiesterase 5 inhibitor, a potent vasodila-
tor, ameliorates muscle damage.

Although these findings at the protein level
have great implications for the therapy of mus-
cular dystrophy, clarifying the molecular mecha-
nisms at the RNA level will be the key in devel-
oping novel therapeutic strategies. One of the
new therapies for DMD could be the exon-skip-
ping therapy where anti-sense agents are used
to modify RNA splicing.
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