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Intracellular molecules do not work synchronously but essentially in a stochastic
process. Individual molecules engage in interactions lasting less than seconds, with
the proportion of interacting molecules rarely exceeding 10%. To elucidate the
mechanisms of such transient and rare molecular events in cells, we developed a high-
speed single-molecule imaging system and collected statistics on the time and
frequency of events. Furthermore, by using the technique of high-speed single-
molecule observation, we developed high-speed dual-color PALM/dSTORM super-
resolution microscopy and the analysis methods. By using these state-of-the-art
imaging techniques, we recently discovered the clustering of gangliosides in small rafts
via glycan-glycan interactions, which inhibit dimerization and activation of EGF
receptors. In this talk, I will introduce these imaging techniques and recent advances
in our studies.
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