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In Ueda’s group, the automation of all the processes of single-molecule microscopy including
searching and focusing cells for observation, drug dispensing, image acquisition and so forth was
completed, enabling expertise-free operation. Automatic systems for well plate transfer and
immersion oil feeder were also equipped for large-scale experiments. Additionally, quantitative
analysis on the acquired images is executed automatically. Using the automated apparatus,
single-molecule imaging of GFP labeled epidermal growth factor receptor (EGFR) in the plasma
membrane of CHO cells was executed on 5 cells with and without ligand treatment in 60 wells,
totally 600 cells. The series of observation and analysis were completed within 12 hours without
any manual handling and ligand stimulated cells were distinguished perfectly by the significant
changes in averaged receptor behavior, indicating that the apparatus enables comprehensive
single-molecule analysis with high efficiency and accuracy. Furthermore, we assessed the
competitive effect between the ligand and inhibitor in the mean square displacement (MSD) of
EGFR in the cells. As a result, we succeeded to estimate the dissociation and inhibitory
constants by fitting the obtained two-dimensional efficiency map with an equation considering
the competitive inhibition, indicating that novel drug and molecular screening is possible by the
apparatus.

We were provided information about new microscope products by Fujita’s group and chose
optical parts for a developed apparatus based on the information. By collaborating with Ishii’s
group to elucidate the mechanism of chemotaxis of the osteoclast precursor cells, suitable
experimental conditions for the large-scale single-molecule analysis of the related receptor
molecules were executed. Kikuchi’s group established an experimental system in which
two-color single-molecule imaging of proteins with their developed BL tag and commercialized
HaloTag is available. Kumagai’s group started to measure the molecular behavior of TLR4 and

its adaptor protein with the BL tag and HaloTag, respectively, under LPS stimulation.
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