Abnormal calcium entries and Calcium Channels in DMD : New therapeutic targets.
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Abstract (300 word limit)
Duchenne Muscular Dystrophy (DMD) is cause by the absence of dystrophin a cytoskeleton protein. The absence of dystrophin results in a loss of dystrophin-associated proteins at the sarcolemma such as syntrophin, and in calcium transfer deregulation through ion channels. This alteration in cell signalling may contribute to the death of muscle cells. The abnormalities in resting calcium permeability of DMD muscles have supported the idea of a small and persistent inward calcium leak leading to deleterious calcium mishandling. Studies on mouse muscle fibres also demonstrated that store-dependent calcium currents are more important in fibres from mdx dystrophic mice and we have shown that these Cation entries are restored by forced expression of a minidystrophin. Our group provided new insights by demonstrating the existence of a macromolecular complex including TRPC1 and TRPC4 channels associated with dystrophin and the adaptator Alpha1-syntrophin, which regulates through its PDZ domain the cation influx through TRPC. Consequently, the loss of dystrophin and Alpha1-syntrophin at the sarcolemma in DMD skeletal muscle leads to the loss of the repressing effect exerted on cation entries through TRPC channels. These disorders may be relevant for DMD physiopathological processes since overexpression of TRPC channels and increased calcium influx are sufficient for promoting the development of muscular dystrophy in mice. Elevation of calcium entry via TRPV2 cationic channels also promotes muscular dystrophy in animal models. Our studies on human muscle from DMD patients confirmed the alterations of Store-operated calcium entries and their regulation by syntrophin, as well as the implication of TRPV2 in additional abnormal entries. Moreover we also demonstrated that TRPV2 is also involved in abnormal constitutive calcium entries observed in ventricular cardiomyocytes from mdx dystrophic mice, and also in axial stretch-dependent influx. This cation channels could offer new therapeutic pharmacological targets, for counteracting calcium-induced muscle degeneration and cardiomyopathy in DMD.
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Fig.1  : The syntrophin/dystrophin complex regulates calcium entries through TRPC1/4 channels as well as TRPV2 channels. In DMD the absence of the complex leads to overactivation of these channels and abnormal calcium entries, which participate to muscle necrosis in dystrophynopaties. This cation channels could offer new therapeutic pharmacological targets.
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