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Elucidation of the formation and destruction mechanism of liquid-liquid phase
separation in SMC using a high-speed AFM/optical tweezers combination device
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To elucidate the mechanism of chromosome formation in SMC, I used high-speed
AFM to visualize the functional dynamics of SMC at the submolecular scale. First, | performed
observation on mica, which is commonly used for AFM observation, and succeeded in obtaining clear
molecular images. By performing coarse-grained simulations, | succeeded in identifying the O-form
molecular structure. Furthermore, by optimizing the lipid membrane experimental system, | succeeded
in imaging SMC bound to DNA at submolecular resolution. | also succeeded in visualizing the clear
molecular structure of the head and hinge binding mode that appear in the ATPase hydrolysis
reaction, and succeeded in obtaining direct evidence for the pictures that has been conventionally
obtained in biochemical experiments.
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