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Activation of cells derived from physiological events such as gene expression and some environmental
reactions has a possibility to be coordinated among cells spatiotemporally. In this study, we developed new cell
activation sensor based luciferase bioluminescence for monitoring cell-to-cell communications. We mainly used
NanoLuc as a luciferase with bright luminescence. Split luciferase complementation technique was induced in the
sensor to detect the timing of activation by bioluminescence. We also developed a confocal bioluminescence
imaging system to visualize the localization of luminescent cells. To control the bioluminescence reaction
spatiotemporally, caged furimazine was newly synthesized as a substrate of the luciferase. Combining the substrate
and the imaging system, we conducted bioluminescence imaging with improved spatial resolution in the depth
direction, which was sufficient for the discrimination of a luminescent cell in a cell population and the details of cell
morphology. It is expected to increase the reliability of quantitative analyses as well as the spatial resolution. This

technique will be useful to analyze a correlation of cellular activities among cells in specific living tissues.




