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Collaborative NanoLSI Faculty Members Prof. Toshio Ando, Prof. Noriyuki Kodera 

We visualized the skeletal actin-myosin complex in real time, and at high temporal resolution (up to ~25 

frames per second), unprecedent in myosin II studies. We quantified the lever-arm movement and head 

displacements of myosin double-headed proteolytic fragment (HMM) in the different nucleotide 

conditions. Our standard experimental conditions when each of two HMM heads interacted with one 

actin filament brought a high variability to the data and complicated the conclusion about coupling the 

HMM lever-arm movement, HMM displacement and the power stroke. Thus, we approached different 

experimental design that allowed us to precisely analyze the HMM head displacements and correlate 

the data with the lever-arm movement. The observed two-step working stroke size: 6.4 nm (Pi release) 

and 2 nm (ADP release) correlated with other single-molecule studies and was remarkably close to the 

one reported by Kaya et al., 2017 (5.5 nm and 2.5 nm). The degree of lever-arm movement during Pi 

release was ranged from ~27o and 41.5o, depending on temporal resolution (10 fps vs. 17 fps). In the 

presence of free Pi the fraction of HMM with the pre-power stroke lever-arm configuration was 

significantly increased which, along with other findings, strongly supports the idea that power stroke 

precedes the Pi release. 
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