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Dynamics of Biomolecules studied by High-Speed AFM with Optical Tweezers
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I successfully developed high-speed atomic force microscopy combined with
optical tweezers via the development of control and analysis software that is capagle of synchronous
control of these two techniques. Furthermore, I also succeeded in developing a simple method for
synthesizing a long-chain hairpin concatemer assay. By means of these newly developed systems, I
successfully visualized submolecular-scale unfolding and refolding dynamics of the hairpin
structures induced by an external force. The obtained results also indicated that a transitional
change of bistable secondary structures over time as well as an unpeeling of ssDNA that is nucleated
from a discontinuity at the hairpin construct. These achievements were definitely a giant step in
the biological folding research.
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