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Here we aimed to comprehensively understand the molecular mechanism of
intracellular signal transduction by analyzing photoreceptor BLUF. Spectroscopic analysis revealed
that although several BLUF proteins form radicals immediately after light irradiation, their rate
constants differ, which may reflect differences of the growth light environments of the originated
organisms. Biochemical and genetic analysis of BLUF photoreceptor PixD, which controls phototaxis of

cyanobacteria, revealed that PixD is localized at specific positions of thylakoid or envelope
membranes. Yeast two-hybrid experiments showed that PixE, which functions downstream of PixD,
interacts with a specific protein involved in controllig pilus formation. Various mutants and
multiple mutants of PixD nad PixE were prepared and their phototaxis phenotypes were analyzed in
detail. From the obtained results, a model was constructed in which a PixD-dependent light signal

moves cells to a certain direction.
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