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Phytochrom B (PHYB) is a dimeric chromoprotein that detects the quantity, quality and

duration of red or far-red light, and canmodulate plant growth and development throughout the

entire hfe cycle of plants. Upon absorption ofred light, PHYB translocates from the cytoplasm

to nucleus, and regulates gene expression through interaction with transcription factors such as

basic-helix-loop-helix proteins. PHYB consists of two maJOr StruCtural domains, referred to as

the N- and C-terminal domains. The C-terminal domain consists of two subdomains referred to

as the PAS repeat domain (PRD), consisting of PASl and PAS2 domains, and the histidine

kinase-1ike domain (HKLD).

PAS domains have been identified in proteins from all three kingdoms of life, and are

important slgnaling modules that combined with a variety of regulatory modules in

multidomain proteins. Various cell responses to changes in the environmental and intracellular

conditions are controlled via PAS-containing receptors, transducers, and regulators. For

phytochromes, the PAS domains contain determinants necessary for nuclear translocati.on,

slgnal transduction and dimerization, however,血e underlying molecular mechanism of this

activity remains unclear.

This study reports the solution struct∬e of rice PHYB PAS l domain (residues 666-78?),

one of two PAS domains, determined by multidimensional NMR spectroscopy. This domai.n

shares structural similarityto other PAS domains, although one missing β-strand (Bβ) and two

extra helices (N-terminal Helix l and inserted Helix II) were found. The PAS domain isknown

to be involved in protein dimerizationwith other proteins･ For rice phytochrome B, the PAS l

domainwith the N-flanking hinge reglOn formed a stable homodimer, however, no interaction

between the PASl and PAS2 domains was observed･ The core reglOn Of loss-of-function

missense mutations (Quail-box) was located on the β-sheet that represents the dimer interface.

The surface structure of the PASl domain, especially on the β一Sheet side, was perturbed by

these mutations･ The conserved residues were mapped on the β-sheet that is containing the

Quail-box and the dimerinterface, and also on the N-flanking region of the PAS l domain that

is necessary to maintain the dimer. Thus stable dimer formation or the relative orientation of

the β-sheets might be crucial factors in maintaining phytochrome function.




