©
2021 2023

Mechanisms of photosensory adaptation at the level of signaling factors in
phototropism.
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This study tried to elucidate the function of phosphorylation modification
of the phototropic signaling factor NPH3 in the phototropic response of Arabidopsis shoot
hypocotyls by using molecular genetic techniques. The activation level of photl and the
corresponding phosphorylation level of intrinsic disordered regions of NPH3 determine the
reassociation rate of NPH3 on the plasma membrane. This mechanism may moderately maintain the active

state of photl signaling across a broad range of BL intensities and contribute to the photosensory
adaptation of photl signaling during the phototropic response in hypocotyls.

NPH3



(Taiz et al. [2015] Plant physiology and
development 6th ed., Sinauer associates Inc.)

(Sekai & Haga, 2012)

(phot)
photl phot2 2 PHOT C

Ser/Thr

photl
(Suzuki et al. 2019) photl phot2

B HEATD
HAOE WBADOBAMNY FAERCIRF SLHE RYE HEOBRX

O
photl o SRR L
i

T T T T T T T T
108 105 10* 10% 102 107 100 10! 1

T
0z 108
38 (umol m2 s71)
Herz > B — L < I DRI
én@ ‘P:Hb;‘aljl erae Fe kS HAE 2R 1 phot! 5%
105 rmmmER phot 1 ——— T phot2 ##E
m0| m_2 %C-l 7 FIVEERT s YNPH3 ——
;_los umol m2 sec’t L AL D ENRIG L /m ————— fit U > BR{tNPH3
(WA CRET 55 T
photl 5 ohotl
phot2 phot RPT2 NPH3
Haga et al. 2015
photl
2534 4 4

o 5p 2 4
uhuthna’.._NpHa panE I W‘_ NPH3
A a ) N A
©)
b
*T e B lT
S
e

1) e

photl phot2

(Kagawa and
Sakai et al. 2001, Sakai et al. 2001)
RPT2  Photl NPH3
phot1 NPH3 phot1
(Sakai et a. 2000, Inada et al. 2004,
Haga et al. 2015, Kimura et al. NPH3 ~photl

Kimuraet al., 2021



2020)

NFHS NPH3
NPH3
NPH3
H*-ATPase ohotl
(1) NPH3
NPHS Prion-like domain
NPH3 .
NPH3 BTE NPH3l [k
YFP NPH3 i | | |
P $213/5237
Earampe SF 3935 S467 5474 37|22
Disordered ¢
regions :.
NPH3$A
4 NPH3
NPH3SE nph3
nph3
nph3
nph3 YFP
(2) photl NPH3
NPH3 NPH3 N
c nph3
NPH3 NPH3
TurbolD
(1) NPH3
NPH3%A
NPH3SE
NPH3
Kimuraet a. 2021
(2) NPH3 NPH3
NPH3
Haga et a. 2015 YFP
NPrs™ NPHS™ NPH3
NPH3
YFP-NPH3
Y FP-NPH3SA
Kimuraet al. 2021
NPH3 phot1 NPH3 C
phot1
NPH3 ~ C NPH3
phot1 NPH3
phot1 NPH3



phot1 NPH3
phot1-
NPH3
2023 J. Exp. Bot.
Haga and Sakai, 2023
Gl e EE{EREE phot1-NPH3
é@, phot D «— Bl — — 4& , AR phott
f”’)‘*fﬁf’é“ TEmvEE /&{t w RPT2
phot1 NPH3
GEﬁ@ C sS4 NPH3
Nmﬂf%ﬁﬁhx < 14-3-3 phot1
s744 | VEiE, BU> NPH3 14-3-3
S744 it v EEE photl NPH3
NPH3
phot1-NPH3
phot1-NPH3
(Haga and Sakai 2023)
(3) NPH3
NPH3 NPH3 N
C nph3
NPH3
nph3 NPH3 N C
NPH3
(3) NPH3
NPH3 Amphipaini o
NPH3 [ ] NPH3 -:o[|J
NPH3 Phosphorylation 57 S213 8237 5467E474 722 8144
NPH3 C IDR { : i §
Deleton o000 75 o oS ol 1oy T
C NPH3WT
NPH3 iy ——
NPH3 NPADRIZS ——m — — —
NPH3AIDR1/2/3/4/5/6' e s s s w8
NPH3AIDR1/2/3/4/5/6 —we— w— o—— — —
nph3 3 NPH3 (IDR)
NPH3 IDR
NPH3 nph3
C (Amphipathic helix)
C S744 phot1
14-3-3
NPH3
NPH3
NPH3
(4) NPH3
NPH3
(©)
nph3
nph3
cDNA

nph3



in vivo

TurbolD NPH3 N nph3



3 3 0 0

Haga Ken Sakai Tatsuya 74

Photosensory adaptation mechanisms in hypocotyl phototropism: how plants recognize the 2023

direction of a light source

Journal of Experimental Botany 1758 1769
DOl

10.1093/jxb/erad015

Kimura Taro Haga Ken Nomura Yuko Higaki Takumi Nakagami Hirofumi Sakai Tatsuya 187

Phosphorylation of NONPHOTOTROPIC HYPOCOTYL3 affects photosensory adaptation during the 2021

phototropic response

Plant Physiology 981 995
DOl

10.1093/plphys/kiab281

Kimura Taro Haga Ken Sakai Tatsuya -

The phosphorylation status of NONPHOTOTROPIC HYPOCOTYL3 affects phot2-dependent phototropism in 2022

<i>Arabidopsis</i>

Plant Signaling and Behavior

DOl
10.1080/15592324.2022.2027138

NPH3

2022




Max Planck Institute




