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Dynamics of protein folding studied by single molecule fluorescence

measurements at microsecond resolution
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Proteins are natural heteropolimers that can form a specific native structure from the unfolded
state composed of rapidly fluctuating random polypeptides. To understand the molecular
mechanism of protein folding, we developed a line confocal method of single molecule
fluorescence spectroscopy that can trace the time evolution of FRET efficiency with the time
resolution of 100 ps. We detected significant heterogeneity in the unfolded state
conformations of the B domain of protein A and ubiquitin, likely reflecting the pseudo-stable
local structures in the unfolded proteins. We will discuss our recent trials to improve the time
resolution of single molecule fluorescence detection aiming at the direct tracking of the
folding transition path events.
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