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Dilated cardiomyopathy (DCM) is a devastating primary myocardial disease characterized by ventricular dilation and dysfunction. Genetic heterogeneity is now well described in DCM with most mutations in genes that encode proteins which are part of the myocyte structure known as costameres, networks that align with the Z-disk of peripheral myofibrils and link the sarcomere with the sarcolemma. Recently, mutations have been identified in proteins that localize to the Z-disk, including MLP, alpha-actinin-2, telethonin and Cypher/ZASP. These proteins not only serve a structural role at the Z-disk, but are also implicated in the regulation of transcription, myofibrillogenesis and cardiac differentiation. We have shown that the mutations in MLP and alpha-actinin-2 affect protein localization and result in inhibition of cellular differentiation in cell culture systems.  Overexpression of mutant forms of these proteins in transgenic mice leads to the development of a DCM phenotype: overexpression of the wild type MLP lead to ventricular hypertrophy while overexpression of wild type alpha-actinin-2 had no effect on cardiac physiology.  Further in mice overexpressing mutant MLP there were changes in expression and localization of structural proteins and the expression transcription factors, including the increased expression of a dominant negative form of SRF.  In mice overexpressing mutant alpha-actinin-2 there was a significant increase in the expression of zyxin and a decrease in the expression of the cardiac transcription factor myogenin. Thus, these mutations in MLP and alpha-actinin-2 may result in cardiac dysfunction through structural abnormalities or by direct or indirect changes in gene expression.

