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Differential regulation of genes encoding contractile proteins during development of heart failure after myocardial infarction in mice
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After myocardial infarction (MI), the non-infarcted region of the left ventricle responds by changing the expression profile of contractile proteins. While the switch from (-myosin heavy chain (MHC) to (-MHC expression has been well described, the regulation of other proteins in the contractile apparatus has been less studied. We have performed a whole genome profiling of non-infarcted left ventricular tissue isolated from mice at four different time points after left coronary artery ligation. The results from the microarray experiments were evaluated by significance analysis of microarrays (SAM) and the ontological mapping software High-Throughput GoMiner. Significant regulation of several genes encoding proteins involved in muscle development and contraction where identified. Interestingly, the genes encoding signaling molecules (e.g. RhoA, Cdc42, Smpx) showed an early response, suggesting a more rapid reaction to the injury than genes encoding contractile proteins. Among the genes coding for contractile proteins, the most pronounced change was the increased expression of (-MHC (16 fold on day 7 post MI). Regarding the various myosin light chain (MLC) encoding genes, a diverse regulation pattern was observed with the highest degree of regulation among regulatory isoforms. Other genes identified as up-regulated where tropomyosin 4 and skeletal muscle (-actin, while troponin I was constantly down-regulated. The latter is known to affecting muscle contraction and Ca2+-responsiveness. The results show that whole genome profiling of the non-infarcted left ventricle enables a better understanding of the temporal alterations in the expression of the entire contractile machinery during development of HF. Especially interesting is the extensive alterations in expression of myosin light chains, which may significantly alter the Ca2+-responsiveness of the contractile apparatus.

