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Signaling pathway from photosensory domain to kinase domain
of red light sensor protein Cphl

OKimitoshi Takeda', Masahide Terazima! ! Department of Chemistry, Kyoto University

[Abstract] Cphl is a member of phytochromes which are red and far-red light sensor
proteins. It consists of a photosensory domain and a kinase domain. Although it has been
reported that a light absorption leads to conformational changes of chromophore and protein
part, the reaction dynamics has not been clarified yet. Here, we investigated the photoreaction
of full-length Cphl by using the transient absorption and transient grating methods. We
detected four reaction phases as changes of absorption spectrum (time constants are 900us,
11ms, 62ms, 1.1s). At the 900us and 1.1s steps, the diffusion coefficient (D) of Cphl also
significantly changed, representing that the two phases accompanied conformational changes
of protein moiety. Since Cphl forms a dimer in both dark and light states, the D changes have
been attributed to the quaternary structure changes in the dimer. We suggest that the
photosensory domain moves at the early step (900us), which is followed by a conformational
change of the kinase (1.1s). These dynamics should be key steps in the signaling process of
Cphl.
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Figure. 3 Time development of the molecular diffusion signal
of full-length Cphl. The dotted lines are fitting curves.
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Figure. 4 Reaction scheme of fuII Iength Cphl. (|) The
quaternary structure change of photosensory domain occurs
in 900ps. (ii) Quaternary structure of kinase domain changes
with a time constant of 1.1s.
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