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Development of a drug screening method using single-molecule imaging
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Single—molecule imaging visualizes individual molecules in living cells, providing a lot of insights
in the functions of various proteins. Applications of this method to studies of membrane receptors
have shown that the lateral diffusion mobility and cluster formation correlate the protein
phosphorylation and the downstream signaling, respectively. These results instigated me to apply a
large-scale single—-molecule analysis, which can be achieved by an automated system, for evaluation of
drug effects on the protein activities. In this study, I tried to perform a drug screening by the
automated system (AiSIS) based on the single—molecule tracking of receptor behavior on the cell
membrane. I targeted epidermal growth factor receptor (EGFR), which is a receptor tyrosine kinase and
one of the target molecules in drug exploration because its overexpression and/or mutations are found
in various cancers. The screening was performed on 1,134 FDA-approved drugs containing EGFR tyrosine
kinase inhibitors (TKIs) and selected hit compounds with significant changes in the EGFR mobility and
clustering. These compounds expectedly contained all the EGFR TKIs, which suppressed the mobility
decrease by the ligand-induced phosphorylation. The other compounds caused mobility changes regardless
of the phosphorylation, and almost all of them triggered EGFR internalization and declined the cell
viability. The results suggest that single-molecule screening can identify drugs acting not only on
the EGFR phosphorylation, which can be detected by conventional methods, but also on several events in
the signal transduction. This method enables to find novel drugs effective for related receptors with

previously undefined mechanism.
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