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The research objective was to develop an innovative technique for
qguantifying RNA and enzyme activity in a specific single cell. In the first project, we developed a
standard addition method for quantifying enzyme activity using photo-inactivated luciferase
PI-Luc). PI-Luc was synthesized in large quantities using an Escherichia coli expression system, and
the purified product was used to measure luminescent activity under blue light irradiation. To
suppress phototoxicity, we established a light-controlling system using near-infrared light with
upconversion nano particles. In the second project, we developed RNA luminescence probes with
luciferase-fragment complementation and succeeded in bioluminescence detection of [3 -actin mRNA and
telomere RNA. These bioluminescent probes have a wide dynamic range of detection and are excellent
for quantitative analysis.
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