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A novel oxygen-dependent plant two-component regulatory system - from an
evolutionary perspective.
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I have studied two PAS-histidine kinases (PHK1/2) and their downstream
multi-step phosphorelay pathway in the moss Physcomitrium patens, and obtained the following
results: (i)PHK1/2 interact with intermediate factors HPt1/2 in the nucleus, and upon red light
irradiation, those distributions expanded to the nucleocytoplasm; (ii)HPtl/2 interact with "
circadian clock™ proteins PRR1~3 in the nucleus; (iii)PHK1/2 is diurnally regulated and they are
localized and interact with HPtl1/2 in the nucleus at night and in the nucleocytoplasm during the
day; (iv) PHK1/2 regulate transcription of downstream genes, e.g., those related to the circadian
clock and sugar metabolism. Thus, we have unveiled a unique and novel eukaryotic MSP pathway in this

study.

PAS



(MSP)  REC

PRR PRR DDK
PRR DDK in
vitro (Satbhai  ,DNA Res.,2011) DDK PRR
( ,Plant Signal.&Behav.,2014)
MSP
HK
( ,BBB,2010) HK
PAS PAS-Histidine Kinase 1(PHK1) PHK2
PHK1/2
( ,J.Exp.Bot.,2018a;BBRC,2018b)
(i)PHK1/2 MSP (i)
(€H) Y2H PHK1/2 MSP
Histidine-Phosphotransfer HPt (HO
HPt Rashotte,Sem.Cell Dev.Biol.,2021
P. patens v3.3, JGI
HPt1,HPt2,HPt3 CDNA
Y2H PHK1/2 PHK1/2 HK
PHK1 PHK1-PHK2 PHK2
(2) Y2H PRR HPt1/2 PHK1/2
HPt1/2 PRR1/2/3 Y2H
3) Bimolecular Fluorescence Complementation; BiFC
@.>
BiFC
®
— BiFC
PHK1/2-HPt1/2
(5) PHK1 PHKZ DKO gRT-PCR PCR
DKO
PHK1/2 MSP
@
PHK1/2  HPt1/2 BiFC
PHK1/2 HPt1/2 Y2H
PHK1-PHK2 PHK2-PHK2

PHK1/2-HPt1/2

— PHK1
— PHK1



PHK1/2 HPt1/2
PHK1/2
PHYA
PHK1/2  HPtl/2

PHK1-HPt1/2 —

GFP PHK1/2
PHK1
PHK?2
PHK1-HPt1/2 BiFC
PHK1/2 PHK1 PHK2
DKO
PHK1/2
CCAla,CCA1b
PRR1,PRR2, LUX1
PHK1/2
MSP
@
MSP MSP
J. Kieber (i
HK
A E, BEY VB~ TNO Y VERIEE AR T, MIRE T8 — M —d HPt
(i) HPt
(RR) (iii) RR
HK
Adelphi A. Heyl HK HPt
MSP
PHK1/2
PHK1/2
Pseudo-
Response Regulator PRR S. Kay
MSP  RR PRR
in vitro
Satbhai 2011 PHK1/2  HPt1/2
PRR HK
SasA  RpaA
LoV HK
F-Y.Bouget

PRR HK



®

PHK1/2
PHK1/2
PHK1/2
PHK1/2
PHK1/2
PHK1/2
PHK1/2
MSP
PHK1/2

PHK1(/2)

PHK1/2

PHK1 PHKZ DKO

PHK1/2 PRR
PHK1/2

MSP



2 2 0 0

Anami Shu Yamashino Takafumi Suzuki Ryo Nakai Kota Sato Kensuke Wu Bowen Ryo Masashi 26

Sugita Mamoru Aoki Setsuyuki

Red light- regulated interaction of Per- Arnt- Sim histidine kinases with partner histidine- 2021

containing phosphotransfer proteins in <i>Physcomitrium patens</i>

Genes to Cells 698 713
DOl

10.1111/gtc.12878

Kikuchi Haruki Yamashino Takafumi Anami Shu Suzuki Ryo Sugita Mamoru Aoki Setsuyuki 616

Diurnal control of intracellular distributions of PAS-Histidine kinase 1 and its interactions 2022

with partner proteins in the moss Physcomitrium patens

Biochemical and Biophysical Research Communications 17

DOl
10.1016/j .bbrc.2022.05.070

PpPPR_32 1

2020

PAS-Histidine Kinase

2020




PAS-Histidine Kinases

2021
PAS PHK1 PHK2
2019
PAS
85
2021
PAS
85

2021




85

2021

https://sites.google.com/view/aoki-lab/home

(Yamashino Takafumi)




