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Abstract:

Smooth muscle cell contractile state is determined by the phosphorylation of the regulatory myosin light chain, which in turn is finely regulated by the opposing activities of the enzymes myosin light chain kinase, and myosin phosphatase.  Myosin phosphatase (MLCP) is the enzyme that dephosphorylates myosin light chains leading to smooth muscle relaxation.  One method of smooth muscle contraction by vasoconstrictors is via RhoA-Rho-kinase mediated inhibition of MLCP activity.  We recently found that myosin phosphatase-rho interacting protein (M-RIP) binds directly to both MLCP and RhoA via separate and adjacent binding sites and regulates myosin phosphorylation by targeting MLCP to actin-myosin stress fibers.  Because we found that M-RIP binds both RhoA and MLCP, we investigated whether M-RIP is required for Rho-mediated MLCP regulation.  Using A7r5 vascular smooth muscle cells, we found that LPA stimulation lead to Rho/Rho-kinase mediated increase in T850 phosphorylation of MLCP, the phospho-site known to mediate MLCP inhibition.  When M-RIP expression was silenced by RNAi, the LPA-mediated T850 phosphorylation was lost, consistent with an interruption in RhoA-MLCP signaling.  We next measured MLCP activity by immunoprecipitating the phosphatase and measuring dephosphorylation of 32P-labelled myosin light chains.  Control experiments verified that the immunoprecipitated phosphatase was regulated by cellular stimuli to activate or inhibit Rho/Rho-kinase activity.  M-RIP silencing in A7r5 cells prevented inhibition of MLCP activity by Rho/Rho-kinase.  These data indicate that the expected regulation of MLCP by Rho/Rho-kinase, as measured by MLCP phosphorylation and MLCP phosphatase activity, is disrupted when M-RIP expression is silenced in A7r5 cells.  This supports a model where M-RIP, by virtue of its binding to Rho/Rho-kinase and MLCP, allows Rho/Rho-kinase to phosphorylate MLCP and inhibit its activity.
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