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% L @ X %  Residual glycosylation of dystroglycan in model mice to Fukuyama-type
congenital muscular dystrophy is sufficient to maintain voluntary exercise
activity and skeletal muscle regeneration capability
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Fukuyama-type congenital muscular dystrophy (FCMD) is the most common congenital muscular
dystrophy in Japan. The gene responsible for FCMD is fukutin, and the major mutation is a 3-kb
retrotransposon insertion in the 3’ noncoding region of fukutin. In FCMD, dystroglycan, a cell
surface laminin receptor, is abnormally glycosylated. We previously generated knock-in mice
carrying the retrotransposal insertion (Hp/- mouse). Although the most of dystroglycan molecules
are abnormally glycosylated in the Hp/- mice, normally-glycosylated species were also detectable.
It is thought that this residual glycosylation could be a reason why these mice do not develop
muscular dystrophy. In this study, we examined effects of a long-term exercise on skeletal muscle

histology, and regeneration capability of the Hp/- mice.
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To test exercise activity, we developed an original cage equipped a running wheel. We housed the
Hp/- mice in the original cage for 10-25 weeks. First we examined glycosylation status of
dystroglycan. Whether or not mice were housed in the cage equipped the running wheel,
glycosylation status of dystroglycan in the Hp/- mice was not changed. We calculated daily running
distance and body weight change. Daily running distance tends to be decreased as the increasing of
age, but no significant difference was observed compared to control mice. In addition, no
significant difference between Hp/- and control mice was observed for body weight change during
the test period. H&E staining revealed no apparent muscle pathology after the long-term exercise
condition.

Second, we tested skeletal muscle regeneration capability of Hp/- mice by cardiotoxin challenge.

Skeletal muscle regeneration was examined by histological and immunofluorescent analyses. We
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did not observe remarkable changes, such as delayed regeneration, in the Hp/- mice. The results
showed that regeneration capability was maintained in the Hp/- mice.
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Taken together, only the minor level of normally-glycosylated dystroglycan species is sufficient to
maintain voluntary exercise activity without any pathological change and regeneration capability.
Theses data may explain molecular pathological basis for mild cases of FCMD.
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