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Development of molecular probes and photo manipulation tools - Technologies for
visualization and control of small number of biomolecules
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We developed a wide variety of tools to visualize physiological events caused by
small number of biomolecules, and also to manipulate molecular number inside cells with light. Included
are photo-switchable fluorescent proteins, fluorescent/bioluminescent biosensor proteins, photosensitizer
proteins, caged amino acids, ligand-responsive ion channel, microscope with a device for patterned
illumination and cavity-reflection-enhanced absorption microscope. We supported researches in other
groups by applying these technologies. Moreover, with the developed tools we approached the molecular
mechanism of chemotaxis in D. discoidium, and discovered biomolecules that can function at very low
concentrations (several tens molecules/um . We also found that very small population of cells among
thousands of cell have a predominant role in self-organizing aggregation pattern formation.
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