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Evidence for a novel kinase phosphorylating MLC-2 in quiescent cardiomyocytes
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Myosin light chain 2 (MLC-2) is a 20 kDa protein located in the hinge region of the heavy myosin molecule. MLC-2 in smooth muscle must be phosphorylated in order to induce contraction. In cardiac muscle, MLC-2 phosphorylation facilitates contraction and is assumed to mediate inotropic responses to various neurohumoral stimuli. The aim of this study was to elucidate some properties of kinases phosphorylating MLC-2 in quiescent cardiomyocytes. Cardiomyocytes were isolated from adult rat hearts by collagenase perfusion and attached to laminine. Phosphorylated and non-phosphorylated MLC-2 were separated using charged gel electrophoresis, and were identified by anti-ventricular MLC-2 monoclonal antibody. The phosphorylation status of MLC-2 is reported as phosphorylated MLC-2 as percent of total MLC-2. Data are presented as mean±SEM. Calyculin A (myosin light chain phosphatase inhibitor) unmasked a kinase activity by increasing MLC-2-phosphorylation dose-dependently from 15.9%±1.8% (0 M) to 45.9%±4.0% (10-7 M), p<0.001, n=6, with a log EC50 of -7.96±0.05, and time-dependently from 18.5%±1.3% at 0 min to 50.1%±3.3% at 80 min, p<0.001, n=12, with half maximal phosphorylation at 15 min and reaching a plateau at about 40 min after addition of calyculin A (10-7 M). Preincubating (45 min) cardiomyocytes with ML-9 (6x10-5 M; myosin light chain kinase (MLCK) and Rho kinase inhibitor) reduced basal MLC-2 phosphorylation, but the effect was reversed by subsequent treatment (time-response curve) with calyculin A (10-7 M). Preincubating with ML-7 (10-5 M; MLCK inhibitor) had no effect, but staurosporine (10-5 M; a broad spectrum protein kinase inhibitor) removed all kinase activity and rendered only a slight effect of calyculin A after 80 min treatment. Conclusion: In quiescent cardiomyocytes, MLC-2 is phosphorylated by a staurosporine sensitive but ML-7 and ML-9 insensitive kinase(s), different from MLCK, probably being Ca2+-independent.

