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Background:  Emerging evidence suggests that oxidative posttraslational modifications (Ox-PTMs) may work in concert with phosphorylation to determine the ultimate biological outcome and cell phenotype. In this context, it seems that cross-talk between PTMs represent a complex regulatory network with characteristics of a dynamic code. Recently, we showed that glycogen synthase kinase 3 beta (GSK3beta) is involved in modulating the myofilament contractility via novel phosphorylation in cardiac resynchronization therapy (CRT) which is sensitive to redox.
Objectives:  To explore the cross-talk between protein cysteine oxidative modifications and protein kinase network. Specifically, we investigate how NO through s-nitrosylation (SNO) of GSK3beta to regulate its activity and how this will influence the cardiovascular disease progression and therapy. Methods and results:  Treatment of isolated rat heart myofilament and HEK293 cells with 100 microM GSNO and CysNO, respectively, induces SNO of GSK3beta by biotin switch assay. Mass spectrometry identified SNO of GSK3beta at multiple sites including Cys76, 199 and 317. SNO of GSK3beta negatively correlated to its kinase activity as indicated by the significant drop of the phosphosylation level of its well known downstream target, glycogen synthase 1 (Gys1) in HEK293 cells. The inhibition of GSK3beta kinase activity by SNO is independent of the ser9 phosphorylation status. We tested this hypothesis in CRT and found that CRT increases SNO of GSK3beta in the t myofilament as compare to the control and dyssynchronous heart failure (DHF) dogs while CRT decrease the GSK3beta SNO level in the cytosol. Conclusions: SNO of GSK3beta inhibit its kinase activity and this inhibition is independent from the ser9 phosphorylation pathway. NO signaling may shed light onto heart failure therapy by regulating protein kinase network.

