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A novel super-resolution_imaging method for capturing individual molecular
dynamics in cardiac myosin ensembles

Kaya, Motoshi
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In general, when the distance between two molecules is less than 200 nm, the
position of each molecule cannot be detected due to the limitation of the spatial resolution of the
microscope. Therefore, a super-resolution imaging methods have been developed. However, the
conventional methods have low temporal resolution and thus, we attempted to achieve super-resolution

imaging with microsecond resolution, which is sufficient to see the fluctuations of proteins. As a
result, we succeeded in capturing the interaction of two myosin molecules with actin at a distance
of 150 nm with a time resolution of 50 microseconds. In addition, we found a unique structural
change in cardiac myosin, which allows cardiac myosin ensembles to execute synchronous force
generation, resulting in efficient heart contraction.
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A reverse stroke characterizes the force generation of cardiac myofilaments, leading to an 2021
understanding of heart function.
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Reverse stroke of cardiac myosin revealed by single molecule microscopy is essential for heart function.
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Collective behaviors of cardiac myosin molecules for effective cardiac function.
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Molecular properties of cardiac myosin

leading to an understanding of heart function
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Reverse stroke of cardiac myosin is essential for heart function: lessons from skeletal myosin
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