A novel actin binding site of myosin is responsible for effective muscle contraction
F-actin is a track protein for myosin motors as well as an activator of the myosin ATPase activity. Actin activation provides effective contraction by increasing the ratio of productive myosin heads over futile heads by several orders of magnitudes. Despite the functional significance of actin activation, its structural mechanism was still unrevealed. We demonstrate a new, conserved actin binding region, called activation loop. It is located at the relay region which swings the lever of myosin upon the powerstroke. We prove that activation loop interacts with the N-terminal segment of actin. We found that this interaction specifically activates myosin ATPase. Biochemical (steady state and transient kinetic fluorescent measurements) and in vivo experiments using transgenic C. elegans strains proved that activation loop is responsible for force production but not essential for motility per se. We conclude that actin binding to activation loop directly accelerates the lever movement. This process increases the ratio of working myosin heads and produce effective muscle contraction. 
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