(®)
2017 2018

Molecular mechanism of photoactivation of a light-regulated adenylate cyclase in

cell
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Optogenetics is a rapidly growing field in which light is used to control
biological systems. We show that Oscillatoria acuminata photoactivated adenylate cyclase (0aPAC)
protein produces the fundamental second messenger cyclic-AMP (cAMP) in response to blue light, is
stable and functional in different mammalian cell types, and can be used to trigger events by
raising cAMP level. 0aPAC consists of a catalytic domain controlled by a photosensitive blue light
using flavin (BLUF) domain. We have solved the crystal structure.Based on structural elucidation of
the 0aPAC activate mechanism, application development of light control second messenger in cells,
development of cGMP production enzyme by adenylate cyclase domain modification and aiming for basic
medical research to medical treatment such as neural circuit formation disease by optogenetics.
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