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Development of ultrafast detection system for the single molecule fluorescence
based on hybrid photo detector
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Single molecule fluorescence spectroscopy (SMFS) is a powerful method for the
characterization of protein dynamics; however, the past methods of SMFS has the limit in the time
resolution of the fluorescence detection and can not resolve events occurring within 1 ms. In this
investigation, we used line confocal microscopy and combined it with the new photodetector, hybrid
photodetector (HPD), and enabled to detect fluorescence si?nals from single molecules at the time
resolution of 10 microsecond and for the duration of 10 millisecond. We further characterized the
dynamics of a protein, BdpA, and observed that the unfolded BdpA shows various dynamics that should be
important for the understanding of protein folding. The developed method can be applied to various
proteins and their dynamics at the single molecule level.
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