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We developed a new single-molecule fluorescence method to investigate folding and
dynamics with functions of proteins including ligand-recognition of an intrinsically
disordered protein. At first, to understand a physiological property of a denatured
protein, we applied our method to obtain the fluorescence fluctuations of two
denatured cytochrome c. The fluorescence traces show multiple conformations with the
lifetime of ~100 ms in denatured proteins. Second, we investigated ligand-binding
kinetics of maltose binding protein at a single molecule level. The single-molecule data
shows fluctuations between open and close conformations with ~100 ms time scale in
the absence of maltose. The comparison of its binding rate with the rate of the
fluctuations suggests that the ligand-binding of this protein is explained by induced fit
model. The application of our developed method to intrinsically disordered proteins
will reveal their ligand-recognition process.
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