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Genetic analysis of molecular networks supporting cardiac T-tubules
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We aimed to genetically elucidate the molecular basis of cardiac T-tubules. For
this purpose, we used unique spontaneous mutant hamster of TO-2 manifesting severe dilated cardiomyopathy
(CM). It derives from BI1014.6 and both strains share the chromosomal deletion to lack delta-sarcoglycan,
a member of dystrophin-associated proteins. A series of morphological, biochemical and molecular
biological studies led us to find that TO-2 has an additional genetic mutation in desmin, an intermediate
filament protein connecting with dystrophin. We further elucidated that this desmin Alal91Thr point
mutation weakened the filament formation of desmin protein, leading to fragility of myofibrils and
T-tubules. These facts showed that the T-tubular disruption leading to severe CM in TO-2 is caused by
mutations of two closely related proteins, delta-sarcoglycan and desmin. The results of this study laid
the foundation of further analysis for the whole molecular network supporting cardiac T-tubules.
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