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Development and application of photoactivatable molecules for single-pathway
activation
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In this prg{ect, we aimed to establish a single-pathway imaging method by
combining an optogenetic tool and fluorescence imaging techniques. We have developed a new
photoactivatable kinase tool that is capable of selectively activating signaling pathways. Using

two-photon excitation, we successfully activated the photoactivatable kinase. Furthermore, we
combined the photoactivatable kinase with 2-photon fluorescence lifetime imaging microscopy, and
successfully observed the photoactivatable kinase-dependent downstream protein activity at the level
of single-synapses.
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Optical manipulation and imaging of signaling molecules in dendritic spines of neurons
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