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Abstract:

Apoptosis of cardiomyocytes has been implicated in cardiomyopathy, and, ultimately acute and chronic heart failure.  Ischemia/reperfusion and myocardial infarction in the heart trigger cardiomyocyte apoptosis and necrosis, resulting in a loss of cardiomyocytes that contributes to the patholophysiology of these injuries. Despite much research effort, the molecular mechanisms underlying ischemia and hypoxia-induced cardiomyocyte apoptosis are still poorly understood. Gene 33 (also called Mig-6 and RALT) is an adaptor/scaffold protein known to bind to EGF receptor family receptor tyrosine kinases and to suppress their tyrosine kinase activity and downstream signaling. Gene 33 also binds GTP-bound Cdc42 and14-3-3, and activates co-expressed JNK. Here we show that ectopic adenoviral vector-mediated expression of Gene 33 in neonatal rat cardiomyocytes is potently apoptogenic, as indicated by cell death and activation of caspase 3. Co-expression of constitutively active AKT with Gene 33 partially rescues cardiomyocytes from Gene 33-induced apoptosis. We also observe that ectopic expression of Gene 33 blunts neonatal cardiomyocyte neuregulin-1 signaling to ERK and AKT by preventing ligand-induced receptor tyrosine phosphorylation. We also find that, in neonatal cardiomyocytes, endogenous Gene 33 is strongly induced by hypoxia and that RNAi knock down of endogenous Gene 33 results in a sustained activation of ERK and AKT after hypoxia/reoxygenation and, most importantly, inhibits hypoxia/reoxygenation-induced cardiomyocyte apoptosis. Both Western blot and immunohistochemistry indicate that expression of the Gene 33 polypeptide is higher in the infarct region compared to the non-infarct region in a mouse model for myocardial infarction. These results strongly indicate a role of Gene 33 in cardiomyocyte apoptosis mediated by ischemia/reperfusion and myocardial infarction. We propose a model in which cardiomyocyte Gene 33 is induced by stress conditions such as ischemia and myocardial infarction, and subsequently facilitates reperfusion-induced cardiomyocyte apoptosis, by blocking survival signals mediated by ErbB family receptors. 
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