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Dysferlinopathy is a genetic human disease caused by mutations in the gene that encodes the

dysferlin protein (DYSF). Dysferlin is believed to play a relevant role in cell membrane repair.

However, in dysferlin-deficient (blAJ) mice (a model of dysferlinopathies) the recovery of the

membrane resealing function by means of the expression of a mini-dysferlin does not arrest

progressive muscular damage, suggesting the participation of other unknown pathogenic

mechanisms. Here, we show that proteins called connexins 39, 43 and 45 (Cx39, Cx43 and Cx45,

respectively) are expressed by blAJ myofibers and form functional hemichannels (Cx HCs) in the

sarcolemma. At rest, Cx HCs increased the sarcolemma permeability to small molecules and the

intracellular Ca2+ signal. In addition, skeletal muscles of blAJ mice showed lipid accumulation and

lack of dysferlin immunoreactivity. As sign of extensive damage and atrophy, muscles of blAJ mice

presented elevated numbers of myofibers with internal nuclei, increased number of myofibers with

reduced cross-sectional area and elevated creatine kinase activity in serum. In agreement with the

extense muscle damage, mice also showed significantly low motor performance. We generated blAJ

mice with myofibers deficient in Cx43 and Cx45 expression and found that all above muscle and

systemic alterations were absent, indicating that these two Cxs play a critical role in a novel

pathogenic mechanism of dysfernolophaties, which is discussed herein. Therefore, Cx HCs could

constitute an attractive target for pharmacologic treatment of dyferlinopathies. © 2020 Elsevier B.V.
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