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Abstract:

Blood vessel tone is determined by the contractile state of vascular smooth muscle cells in the vessel wall.  Vascular smooth muscle cell (VSMC) contraction is directly related to the phosphorylation state of myosin light chains.  Myosin phosphatase is the key enzyme that dephosphorylates myosin light chains leading to VSMC relaxation.  We recently identified a new member of the myosin phosphatase complex, Myosin phosphatase-Rho Interacting Protein (M-RIP) and found that it binds both myosin phosphatase and RhoA, and colocalizes with actin filaments.  We hypothesized that M-RIP targets myosin phosphatase to actin-myosin stress fibers where it dephosphorylates myosin light chains to relax VSMC.  We now demonstrate that silencing M-RIP expression in human aortic smooth muscle cells using RNA interference reduces localization of the myosin binding subunit (MBS) of myosin phosphatase to purified stress fibers by 50%.  The reduction in MBS localization to stress fibers caused a 74% increase in myosin light chain phosphorylation.  There was no change in overall cellular myosin phosphatase activity, consistent with the importance of M-RIP-dependent targeting.  M-RIP silencing in these cells caused marked phenotypic changes, including a three fold increase in stress fibers and cell area.  The data support an important role for M-RIP in targeting myosin phosphatase to stress fibers to regulate myosin light chain phosphorylation state and the contractile state of VSMC.
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