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MR OBEEE  (330) : We have studied about the molecular mechanisms controlling the
phototropic responses in plants. Our analyses have indicated that the blue-light
photoreceptor phototropin stabilizes the signaling transducer RPT2 proteins, which are
required for phototropism and degraded under the dark condition. Furthermore, we have
revealed that PIN auxin efflux carriers are necessary for pulse-induced but not continuous
light-induced phototropism in Arabidopsis.

AEA IR E R
(BEHHAL - )
B B LIEESES ¢ & &t
gk 22 AR 1,500, 000 450, 000 1,950, 000
Rk 23 4F 1,100, 000 330, 000 1, 430, 000
Rk 24 AF R 1,000, 000 300, 000 1, 300, 000
it 3, 600, 000 1,080, 000 4,680, 000

W55 8« At
BFEOSE - MIE : AT - MWD A - A
F—U— R EW., . A%, REINE., HFEGT

1. WHEPAR S MO 5
R4 A2 &0 2 SIS S 72012,
BT 2 ST T HIEE 2 L v D

— U EIESHED LB XN TWD D, K2
FDOFEIEIH S 2N 5 TR,
e~ 12 phot ¥ 7 T IVARIERISHEIA % H 15

1), JelPEIT. A —F 2 o Al E ORI
Bk SNERT 52 210k - TR L
SRlOMMEENEEh, ZOME., BFE
REROFMPELC DL LEZZ LN TS,
74 F brEY (phot) 1EEIRF M OFEHKIZ
B FOZHRILT, ¥\ 7EXF—ET
& 5, phot YeZ RIRITAMIENEIZJBTET S PIN
° ABCB & LiZnsA4—F v vtk 7
RU—OREERET L, A —F T i

L THFZE 21T\, phot O T it T < Yt
7P siEK+ RPT2 Z A& L=, RPT2 1%
N K{flic BTB KA A > . C KMz coiled-coil
RAAL Y, 2 00% X7 EMEERIZES
L7 KA 2L, BEO X X7 B
ZRFONEMEY 7 VIREIRf- NPHS & &
%12 NRL (NPHS3, RPT2-Like) 77 IV —
(2B L C\W5, RPT2 iZ NPH3 3 X U photl
EERNTEAERZEMR L TEY ., RPT2 &



Y NPHS3 1% photl i & 0D & o3y
BhaORSTHETH =2 NI EE L TH
BT 22 LW RBEIND, &2 CTHha XA
ZEIZ BT, phot OAALZEHIFERE. HFIC
NPH3, RPT2 & OPIFRICHE S A KV fRhT %
1To Tz, KM% b &2, HAEMINZIT phot &
TFVTNED XD 7 FHREICEID A
— X VU ARBEARL KR ORI EFET D
DMZHOWNWTH LN THZ EE=HE LR,

2. WHEOE®H

R R« =% 0%, RO
HE - 5% - ik - BERE. Hkx Rl 21T
o TWG, A=K Ui/ %— D
HikAs T, M EEROEL T 7 b
L CHE—FN BTV D A — 2 OFERET
BN LEDOLyFHERETZ DN F OFFNIRTE
BH 50T 72 o TUWVRUN, ARHFZE IR OB
BRI I LTz A — % 3 o A5 A i kA
D—or LTREMIZER L, D01
WO 24T > 7, BARRIIZIE, SeitE%x
HETONZHALZ P habErn, Fo
KXoy VP VREREE T LT —F
VHRS AR DOSRE A HIE L, A —F v R
SR BB D DA SN T AR
1ol RHFZEICL > T, A—F T 0%
I LT O BEREFAEN A 1 = X L DEE
fRICEBNT A LA HEE LT,

3. WrFED Hik

(1) photl (XD RPT2 #i£5 145 Bk itk
X, 2IETOEND photl 7 )
VB RPT2 Z Uk BoEEN, b L
<IX RPT2 BIRF OFHARFEIBIAKAT L 7= %)

SRFEDOLEHE LML ThRENTWS &

Bz BT, BRI B RS L ER % H
WTESRAT 2N B I, BESRIE T T RPT2 Z 2N
7 "B ORI 72 53 fif O FTREME I3RS S 40T

WRWN, Z U T EEAEAIY 7 v asFk v
I NAUE, BT R BRI Sk F
GRS X D RPT2 Z v 8 7 RN

HLZ T A UK T 5 5 0> % Rl

L7, W% RBBFHEICLE RPT2 FIERE
WAERET N, FRr e RE ok Lz

RPT2 OFHFRFEM A GUS KX GFP L AR—%
—BEICEME L., ThEzvaa XA
BEFEANT D, BEEBEAOFT ARSI
JR Uz GUS 7&K TN GFP 5 Y6 D

JNAY RPT2 BHERAHIEL D & OEALIAKAET D

M SN B

(2) 74 F ha vy VI AEERK T
TE A—F VSR ERIET 5720, 4
— 3 3 AR PIN, ABCB O8N 72 HEREfiF
W&t -7z, SEEREE T v 7 VIR
BIR, ZEEBKRORBBZHE L, HEtE
~OBEGEZALN Lz, & BICEEMAE

PERUS ZBET D72, 7LV 2R AFEE O
s — SOLIEPE DFRT 21T > 7o, FToREE
RIS DA Y B L O 5ff T Tt 2355
L. RESLRHTIRE O S m VI R 2 5553
L0 FRERIZOWTHBR L7z,

4. WFFERRSE:

(1) RPT2 I MT X F k&N T
BYO., 07T — MEFNI R END Z
& HONHEIC X 5T phot EKMFHIICLE
(b4 5Z EWBALMNI R >T-, YFP e & v
X8 T T B SR RS LA AT D #E 5L
RPT2 % 2 /37 B 55fR KON photl IZX D%
RUERERT, EH 5 RPT2 C KuifEiEk
WX THEEN TS Z ERHAL MR
Sl FEHWEENZ LI, 2 X FUER
T O FEBLAR O SE R R 25 & 2
T2 &, ZORICBWTIL RPT2 Z 0 "0E
DAL FEALIZ L - THEANZE L < MH s
TWAZ ENHLMII o CREET—H
D=, KERSRN),

(2) pinl, pin3, pin7 > v J IVZEERIE
IR IE & 02 i foe it B 35 25 oD iR i Y e
T AEREREO B 2R Lz, —FH, 2L
AREFHEONEMEITIRE AR LT, £
pinl pin3 pin7 ZEEFRIKTH EIFEDOR
R LTz, TOMo PIN OYEtticBir 5
BEREITMH SN dvo Tz, 2D Z E b, PIN
TV AR O #REZFTRE L COLEM %
FHET D0 TR LI A — % Uk
RThH DD, HEEREIC X 2 MFEIC
IEMERNZ ERH LN RS T, T7Db,
PIN FEARATHSE VLR A D A E 2 R 5
HIERIT -, FOMD pin2, pind, pinb,
pin6, pin8 Z DWW TIiL, A RIDERR TIIL
JEMERFE~DOBE 2RI T 5 2 LT TER
Do Tz, AAFFERKSRIL, Plant Physiology &

pint pin3 pin7
1004 (vs wild type)

80+

60+

40+

204

Relative Hypocotyl Curvature (%)




M X Plant Signaling Behavior FEIZCTHE
SN,

5. ERRERLE
(BFFEAREEE . WFSE 0035 M ONHLEERFZE 12
=GN

EREams) (Bt 6 1F)

@D Akiko Harada, Atsushi  Takemivya,
Shin—ichiro Inoue, Tatsuya Sakai and
Ken-ichiro Shimazaki (2013) Role of RPT2
in leaf positioning and flattening and a
possible inhibition of phot2 signaling by
photl. Plant Cell Physiol. 54, 36-47. DOI:
10. 1093/pep/pes094, A,

@ Ken Haga and Tatsuya Sakai (2012)
Differential roles of auxin efflux carrier
PIN proteins in hypocotyl phototropism of
etiolated Arabidopsis seedlings depend on
direction of 1light stimulus. Plant
Signaling Behavi. 8. DOI:
10. 4161/psb. 22556, AHA .

®Ken Haga and Tatsuya Sakai (2012) PIN
auxin efflux carriers are necessary for
pulse—induced but not continuous
light—induced phototropism in Arabidopsis.
Plant Physiol. 160, 763-776. DOI: 10.1104/
pp. 112. 202432, #EHA,

@ Tatsuya Sakai and Ken Haga (2012)
Molecular genetic analysis of
phototropism in Arabidopsis. Plant Cell
Physiol. 53, 1517-1534. DOI:
10. 1093/pep/peslll, A,

® Kiyoshi Mashiguchi, Keita
Tanaka, Tatsuya Sakai, Satoko Sugawara,
Hiroshi  Kawaide, Masahiro  Natsume,

Atsushi Hanada, Takashi Yaeno, Ken Shirasu,
Hong Yao, Paula McSteen, Yunde Zhao,
Ken—-ichiro Hayashi, Yuji Kamiya and
Hiroyuki Kasahara (2011) The main auxin
biosynthesis pathway in Arabidopsis. Proc.
Natl. Acad. Sci. USA 108, 18512-18517.
DOI: 10.1073/pnas. 1108434108 , A,

® Etsuko Tsuda, Haibing Yang, Takeshi
Nishimura, Yukiko Uehara, Tatsuya Sakai,
Masahiko Furutani, Tomokazu Koshiba,
Masakazu Hirose, Hiroshi Nozaki, Angus S.
Murphy, and Ken-ichiro Hayashi. (2011)
Alkoxy—auxins are selective inhibitors of
auxin transport mediated by PIN, ABCB and
AUX1 transporters. J. Biol. Chem. 286,
2354-2364. DOI: 10.1074/jbc.M110. 171165,

A,

(%R G 10 )

(D Tatsuya Sakai and Ken Haga (2013)
Phototropism and auxin  transports.

Japanese Society of

fif] 11K 2

Tropism symposium,
Plant Physiology, Okayama.
201343 H 21 H,

OF WA, REiESL, HEE—R, BEHE
. BIERF—EE (2013) RPT2 1% photl (T X
HIEDEN & LI L TWb, HANE
WA W, WL, 2013 43
H 21 H,

O@FrbE, FiEw (2013) v u A XF T
IR O — RIE G M ds KL OV IR IEL MRS
BT DA —F v U PEHEE AR PIN O&E,
H AR EBR s [, [R5, 2013 4
3 H 21 H,

@Ken Haga and Tatsuya Sakai (2012) PIN
Auxin Efflux Carriers are Necessary for
Pulse-Induced but not Continuous—Light-
Induced Phototropism in Arabidopsis.
Auxin 2012, Hawaii, USA. 2012 4E 12 H 10
Ho
® Ken Haga, Tatsuya Sakai (2012)
PIN-mediated hypocotyl phototropism in
Arabidopsis. The 1st International
Symposium on Plant Environmental Sensing.
Nara, Japan. ZERFASE, 201243 A
12 H,

O, BEE (L) &7, BRBRT
WHFE (2012) SEEMES 7 F VG  RPT2
@ photl (T K 2 FBUHIEBEAE DT, HA
ARy R, RUARPEE R, 2012 4%
3 H 16 H,

@AM, EHED (2012) A—F Pk
K PIN ZJr L7y A XF X il
P, B ATE AR | D AR PEE R 7
01243 H 16 H,

(®Tatsuya Sakai, Tomoko Tsuchida—-Mayama,
Akitomo Nagashima, Ken Haga, Akiko Hanada,
Yukiko Uehara, Kenishiro Hayashi,
Shinjiro Yamaguchi (2011) Role of auxin
and gibberellin in the phototropic respons.
Asia and Oceania Conference for
Photobiology. Nara, Japan. Invited. R
BB A%, 201148 7 30 H,

@M, FEHHED (2011) A —F v vk
(RPINZ i L7z m oA X X SRl o St
H AR R B F E 2, G, HUER, 2011
43 H 11 H,

OiFE iz, sam (1) 8, ERbkT,
xR (2011) SGJEME Y 7 VB ER T
RPT2 DT & 2 FEBUHIMEEAE DA, B A
AP SF S, lf, BJAEKRS:, 2011 4
3 H 11 H,

(KE) Gt 2 1)

OifiHEL ., HEE (2012) SeEMEICRIT S
A= > vl ElE, WO L RS 47,
85-92, H AW b FIE T2,

O HEM (2010) YeREMEICK T D4 —F



YV TFV T, WMDY T VRE, A
K5 - BILGEE - B EAarE - m E R
57 AR,

(£ Dfth)
R i %
http://wiki. livedoor. jp/tsakail969/

6. AFFERERR

(D) FrgEREH

W EEH (SAKAT TATSUYA)
BrERF - BRI R - R
WFgeE TS 10360554



