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High-speed atomic force microscopy (HS-AFM) is a unique technique to capture

a nano-dynamics of biomolecules under the near physiological conditions. The purpose of this study
is to build the image analysis which is capable to quantify fluctuation and structural changes of
proteins by combining with single-particle analysis and deep learning. Specifically, we applied
MotionCor2 to HS-AFM movies of proteins. As a result, we succeeded in drift-correcting about 200 AFM
images with a sub-nanometer accuracy and obtained the integrated image. In the integrated image,
the spatial resolution is improved in the part where the protein has a little fluctuation, while the
resolution is decreased in the part where the fluctuation is large. Thus, this new combined method

allows us to quantify a fluctuation of proteins.
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