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Analysis of phosphorylation network underlying chloroplast movements dependent
on the photoreceptor phototropin

REIIEE  HRKF Kk #EwLZ
WRsEE 72 A =3—K%  John Christie

The University of Tokyo

University of Glasgow

Noriyuki SUETSUGU
John CHRISTIE

Chloroplasts move to weak light (the accumulation response) and escape from strong light (the avoidance response)

to efficiently use light for photosynthesis. The blue light receptor kinase phototropin regulates these chloroplast

movements. The phototropin also mediates phototropism, leaf movement, and stomatal opening. Although phototropin

should regulate these responses by phosphorylating the substrates, the phototropin substrates that mediate phototropism,

leaf movement, and chloroplast movements remained to be unidentified. Three phototropin-interacting proteins, NPH3,
RPT2, and NCHI1, belong to NPH3/RPT2-like (NRL) protein family and mediate phototropism, leaf movement, and

chloroplast movements. NPH3 is specific to phototropism and leaf movement whereas NCHI1 is specific to chloroplast

accumulation response. RPT2 mediates phototropism and leaf movement as well as chloroplast accumulation response.

However, how phototropin regulates these NRL proteins to mediate phototropism, leaf movement, and chloroplast

accumulation response remained to be determined. We revealed that phototropins directly phosphorylate these NRL

proteins in a blue-light-dependent manner and the phototropin-dependent phosphorylation of these NRL proteins is

required for the regulation of phototropism, leaf movement, and chloroplast accumulation response. We focus on analysis

of the mechanism how the phototropin-dependent phosphorylation of RPT2 and NCHI1 regulate chloroplast accumulation

response.
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Fig.1 NRL proteins regulating phototropin-mediated responses
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NPH3 is specific to phototropism and leaf movement
whereas NCH1 is specific to chloroplast accumulation
response. RPT2 mediates phototropism and leaf movement
as well as chloroplast accumulation response.
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NPH3 is a phototropin-interacting NRL protein and
mediate phototropism and leaf movement. NPH3 is
highly phosphorylated (P) in darkness. Blue-light-
activated phototropin phosphorylates S744 of NPH3.
Phosphorylated NPH3 binds to 14-3-3 protiens and is
globally dephosphorylated.
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