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Spatiotemporal regulation of signalling molecules plays an important role in a symmetry
breaking events such as neuronal polarity formation. However, it was technically difficult to
activate the signalling molecule in a part of cells. Thanks to the progress in plant biology, the
molecular mechanisms of light-activated proteins in plants were being elucidated, and they can
be applied as tools to examine signalling in animal cells. We are developing new photoswitch
molecules to perturb cell signalling in spatiotemporal manner, and applying them to cells and
animals. We report some examples of these attempts currently undergoing in our laboratory.
Photoactivated adenylylcyclase (PAC) is blue-light activated adenylylcyclase in Euglena. We
made a transgenic mouse which express PAC in a subset of neuons. Using this system, we are
going to analyze a role of cAMP in axonal projection in vivo. PI3K cascade which include Par
complex, rho family G proteins, and cytoskeletal proteins play an important role in neuronal
polarity formation. We made a molecular switch which activates cdc42, a rho family G protein,
involved in polarity formation in various types of cells. Blue light irradiation caused filopodia
formation in the switch transfected COS cells.
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