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Key steps of cardiac mechanochemistry, including force generation via a working stroke and the release of phosphate (Pi), occur rapidly after myosin attaches to actin. An ultra-high-speed, optical trap technique enabled direct observation of the timing and amplitude of the working stroke, showing the stroke can occur within <200 ms of actin binding by b-cardiac myosin. This time resolution is compared to standard optical traps which give binding time uncertainties greater than several milliseconds. The initial actomyosin state in the short period before the working stroke can sustain loads up to at least 4.5 pN and either proceeds directly to the stroke or detaches without binding ATP. The partition between these two steps is force sensitive leading to an apparent force dependence of the working stroke amplitude. 
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