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Towards the tracking of transition path of protein conformational changes
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[ Abstract] Single-molecule fluorescence spectroscopy is a powerful method for the
investigation of biopolymer dynamics. However, the time resolution of previous
single-molecule methods is usually limited to a few milliseconds. We developed the
line-confocal microscope combined with a microfluidic chip and hybrid photo detectors,
which enabled us to trace the time evolution of FRET efficiency from single molecules with
the time resolution of 10 us and with the observation time of more than 10 ms. One of the
targets for the single molecule investigation is the transition event across the energy barriers.
As the target for the microsecond tracking of the transition path, we observed the conformational
changes of F1-ATPase induced by the ATP hydrolysis. We tried the several pairs of donor and acceptor
dyes for the labeling of F1-ATPase. Only the sample labeled with the pair of Cy3 and Cy5 exhibited
the fluctuation of FRET efficiency triggered by the ATP hydrolysis.
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