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Ultrasensitive and large-scale protein analysis using single molecule
fluorescence gel electrophoresis

KIM, Sooyeon
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In this study, we established single-molecule fluorescence gel
electrophoresis (single-molecule PAGE) that can count various types of proteins separated by 1D
electrophoresis with single-molecule sensitivity using a home-built single-molecule fluorescence
microscope. Through the performance evaluation so far, we have confirmed that the detection
sensitivity is improved by more than 3 orders of magnitude compared to the conventional staining
method (sub-femtogram, attomolar level). In addition, based on this method, we developed single-cell

fluorescence gel electrophoresis (single-cell PAGE) for single-cell proteomics analysis. As a
result, at least 30 or more protein bands were detected from most of the electropherograms.
Furthermore, by using the obtained band patterns, we succeeded in distinguishing different cell
lines through dimensionality reduction analysis.
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