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Brownian Motions of Single DNA Molecules on the Picometer-Scales
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All biological and chemical reactions are directed intramolecular structural changes. Macro molecular de-
tection methods and crystallography cannot observe time trajectories and reaction pathways of individual
molecules in a non-equilibrated system. We demonstrated direct observations of an individual DNA molec-
ule labeled with a nanocrystal with the guidance of x-ray diffracted spots from nanocrystals itself. The new
x-ray technique, which we call diffracted x-ray tracking (DXT), monitored Brownian motions of the single
DNA molecule in real time and space. In this study, we confirmed that the detection limit of DXT is ~pm

level.
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Figure 1. Principle of Diffracted X-ray Tracking (DXT).
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Figure 2. Fabrication of one-dimensional nanocrystals.
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Figure 3. Molecular arrangement of DNA on the substrate.
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Figure 5. Determination of Brownian motion’s mode by mean
square displacement curve.
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Figure 6. Tracing of diffracted spots for DNA 18 base pairs.
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Figure 7. Tracing of diffracted spots for DNA 36 base pairs.
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