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1. EREAELLEE

BERRAOCENDEBN I —EBOALESE, 71 B, HESRBEIC LA LNDD, EEE A LT B

fily) (Beieds, =Ses, [ bhW7e CEET) 28O EEMICOAL AL HBIGT

&2 (Senn 1908), %< ORMIZIBNT, FERMAEBNIFEALIC L - THE IR D, fkakiy

WCRAREONZRIETHD 7+ b b a B DNEERAED) A fl#9 5 (Suetsugu & Wada 2007b,
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2009) (X2, 3),
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2. ERKFEBZEFIET DAZENK
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74 b b B ATEERHAER /2T T <, e, SALOBE A RRHRED BB R SR A3 A 2
REEODIZODEBRISEHIET 52 ENMmBLIL T % (Christie 2007), —HOAHEH,

a7, VABTIEF OIS TR FELIZ L > THIERBEIRNFEIND, ZNHOR
BYEIC K DEERASERNIRONZRIR T 4 F 7 MEFTHY, IHIZ74+ F hr VRS
LTCW2% (Suetsugu & Wada 2005,2007a) (X 3),
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3. HFBEYIZHITIEZKKEBBEDEL
FHEHE Bowman et al. (2007) 2 BB 2B L1z, FRWDERZERNL Y 4 k7 0 MELEOFRAIEIC
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X ATERHAER A & oMY 2 ST, F0 ) bLRTHEN- bDITXR A7 v A5 HEE L
P ERECH D,

BRAW O AT 3 TEENLT 7 F D DI NE LD OO/ E RS ICHATE LT
BY, Iy TI7FUHEE—2—) F R (NEE—F—) REDE—F—5F
WX DEINETH L0, 77 F U BHEDOEEIT X HHEHES) Z2ff - TEE& 26 b5 T
% (Fehrenbacher et al. 2003), HE¥)D A /LT3 7 @B TN T 7 F ABHEIKAF L TRV
(Wada & Suetsugu 2004), 72 < L4 I har R T, DLVK, ~LAx Yy —2A, /MMafk
DEENLI AT ANUKIFEL TND Z EDREH B & 72 o7 (Sparkes 2010) , HERKAEE) X Z
S —HBDOFINEERNTT 7 F UHEIIKTE L T D2, AV OBSI3HLM TN
(Suetsugu et al. 2010a) ,
EE®VD43%X%%mmkﬁ%#%,%%EW%@D@&Lt@b&%ﬁ%ﬁ@@ﬁﬁﬁ
FRE S 472 (Suetsugu & Wada 2007b,2009) . & HIZAEMIICISIT 57 7 F UA#MEOBIZIC
KV, FERIRITRF 72T 7 F ABRMEOBRED] 572 & 72 > T & 72 (Suetsugu et al. 2010a, Kong
& Wada 2011), Z DT 7 F Al DOEIRERLZ OHIEIN 1% 2 7 50 FHEIC L IFET H D T,
b FAES OBLDOPIHIEFR CRE LA D =R L EEZ DD,

AT, B LT OND T 7 F ARME AT U 7o SRk E) O S & B 55 51K
TR L TR 5,

2. ERNEEFONZAARIA I OE D7) —

2-1. Z# brOEY
T+ F R EURT I KNS R A A TS LOV (light, oxygen, or voltage) R A

A V% 20D, WVRFURIICE Y v AV A= F 8 R AL VB L OZFERF T
—ETH2 (Christie 2007) (X 2), WEOFEMARAEBLIMNT G, TEASER) O 62 A A
(TR RTET 2 2 E DR SN TV, EBRIZ T + b e BRI REL TV D

(Christie 2007), > ® A XF X} (Arabidopsis thaliana) % photl & phot2 D 22D 7 4 ~ b H
B2 ZFFD, photl & phot2 13 & HICHEEISZ I L (Sakai et al. 2001), F21Z phot2 73Kkt
Bz HlE LT % (Jarillo et al. 2001, Kagawa et al. 2001) (X4), w7 Z7A % (Adiantum
capillus-veneris) &1 A XFTAF[FAER2 DD 7 + b hr B ZK D (Acphotl & Acphot2),
Acphot2 23 EBER G & HiliE % (Kagawaetal.2004) (X 4), & A U %34 (Physcomitrella
patens) \Z1% 2 FE¥E (PpphotA & PpphotB) 6 D7 k b1 BV NfE{ET 5 7Y (Kasahara et al.
2004, Rensing et al., 2008), fi#4T 4172 4> (PpphotAl, PpphotA2, PpphotB1, PpphotB2) (E\ 7
MBS UG & WRER G % HilE T & 573, PpphotA % A 7 HDSIRBERSZ M ZH T & % (Kasahara et
al.2004) (X14), BEAEHEO—Me 4V (Mougeotia scalaris) 1X2->D7 + b kv & ZFf
ON, DL A WA TOMKRRIZIA LT (Suetsugu et al. 2005b) (X4 ),
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H4. ZEBEDIZBTIAZEERRT L

HORANIHF RIS, ROKINIRENRIEE ST, FHIIREH SN TR Y, BEREA
ENTWVZRWRFTREMEN &SV, b AV IR B R EZ — o RPIcE S, 596
TIER 7 & ASHEIC RS (face-on), HROG T CIIEABET 2 X O I SIS AT AT
% (side-on),

FRmEED 7 7 X REF A (Chlamydomonas reinhardtii) 1XIERMAEERN Z1THORWN 7+ F ha
> (Crphot) ZFio>TWb, > uA XF XD photlphor? ZERMK (EEE IS & BER )G % KR
LTW5%) TCrphot ZFBLIE D &, BARIEE BEESIG & HIZEE L7 T (Onodera et al.
2005), 74 b buEAIARERNESBUG & RRERS O A fiIET D 8RE A R o T\ D &
I TH D, KBS, vuA XTZT D phor2 ZFART HIFFITHE TERBELIENHE SN D
3, ZORIGDS photl (KfFTdH D Z & WiEHE 7 (Luesse et al. 2010), =24

(Marchantia polymorpha) DX 9127 4+ F ha & Z— D LI RUVED T, 7+ he
B U BEE IS & RBER)S O 2 T 2B AR R TH D, B FEMOE OB, A
AEREY) DOFEREZ LV IRNERDBTERR S D &, HRIRIC= Y F2RD ML > TIE, LV 5H
VOLBRBE F TH ALK TE D L9, BAEDUSDOIEZMNE L RDMENRH T2, L
LFWIEITxT T DI MEDS B3 2 Lkt s B LV 89VOETHE I T L £V (il 21X Aihara
et al. (2008)? photl DHZR KA A L & phot2 DFF—8 RAA L EFHFOXFAT 74 ot
V), T IREESME T CONMIEIEN T D, £ 2 CHEAICDORIIEE S, bt s
SOREMEITRC BN NI L Ip o Tz, < OWEWITT7 + b b e B 2 88FON, B
TEEEK—FITL &b L OEARIS & RS A T HFF>Z A4 7 & LTHRY, b9 —FHITES
FOSZRHAL LTe @IREED Z A T~ B LT B R biLD, R TA U FR v A XF XD
photl 1XIF & A EELSISIZEHL LTIZX A 7T TH DA, b AY U H R T47 D PpphotB 1EE DH
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BB L E20, 74 b rELVOT X BRI K25 T RMMHTD, 74+ F brEriE
B DEMITENENOZFERECTHNICEE 725 LW, Fl 2 ITFEFHE O photl & phot2 DiE
oA BRI D) & W TR O DRI TR Z > TR Y, a7yt LTI E I photA
& photB (25703 Li=,

2-2. 7+ FFAEYT 7 2L BFBIREOHIE

—H oGRS (e ¥4 U & Mesotaenium caldariorum), & A U 33/, %< OBA T
FHCIIF I TR FRELIT L > THIEERMBERNFHFEIN D (Suetsugu & Wada 2005,
2007a) (X3, 4), 74 b boEAREEERIN LRNOT, MOREOIEZEARORES
I ATH -7, FRESEIZ K DRITERCIN L - TRIFIZITHIE SN D DT, 714 b7
B ANEETHZ RSN T W, L, BERSETNCEE G357 0 h7 v ATHE
SZARRFEIRSHIABEC RTET 2 2 EDRIB I N TV R, —IIZ 7 4 F 7 v A3ES 5O i3
JENZRTE LIRS 5 Z E A BTV D CHEN & - 72 (Fankhauser & Chen 2008), Fkx
IR TAVENLT 4 N8B afa/a—= 3 5BfET, 7+ hkrbeEro7r )
KA 7 4 B 7 B8 DO R A A U PFEG LIeF A T2 HFRRXA 7 0 xR LT

(Nozueetal. 1998) (X|2), XA Z B AT 7+ b ha B OMEE N A A V2T X THREFL TV
7= DT, MBI RTE UIERHAER 2 HIHT 5 7 F 7 v AOFEKTH D alHetEnii < R X
iz, FEBRT, KU T A X OFRENIT K 2N & TR RER W 5 2 KB Lz (FEERIL
IFER CTH D) BHIK rap (Kadota & Wada 1999) 1%, TRV T_RTHOTA o TxRA 7 1
LABLEFIZKRENRH -7 (Kawai et al. 2003), S HIZR A7 0 L8R 1% rap ZRRRITE AT
% EREIEZ LD BERMREERNNEIE L72OT, R Y T4 U XIZBN TR AT 7 ADTERAESR)

(&SEIEME) ORISR E L THET A2 Z &bt ot (M4), XA 7 mAidk
U TAHIET TR, BA T UA T H (Dryopteris filix-mas), 27 % U 7 € (Onoclea sensibilis)
il I RUFEGTe polypod v HHD—HE (FAET D8 0% LEEZEDD) MEHLRERS
Motehy, B ~A (Osmunda japonica), 71 =7 % (Lygodium japonicum), KA 224G
IRV TN DITAETOE ZARD)-> TR (Kawai et al. 2003), polypod ¥ & $8 Cld it
P & FERRARTEBN S AR EASEIC K - THREIN DD, RIS ¥ TIERFRE S 1720, polypod
ZIEITH VARAERTO B HR, M ROERARZ AR L TR RUTIR NI AR L LT

(Schneider et al. 2004) DT, FF 7 1 AOERNZED—K & 7o 7= AIREMEIX SV (Kawai et al.
2003, Schneider et al. 2004) ,

BT LI, Bri3EAEBEe YA bbb 347 v % D% L7 (Suetsugu et al.
2005b), B AV LI FDRA T B LETH LRI ED R AL EEL L EIT) D, HiET
DLy Vv Ay ba EENES R D, YHHOFXA I v ABIEFIEE <A hry
ZFRFZIR0D, e AV O oDXRF 7 v MBI FITHEROA v e U E2FRO, E61, v
IV OO RERE (2788, NEWE, B, [FAAREE s AR ) 12
IR A 7 8 AFTRODS TWRWOT, e A Y L XOxRA 7 v AIRIEIR T 5 ATaeEN
FEFIZEY (M3), e FVDOXA I aLmRTTATHED rap BERILTHRBELIES &, IR
BT L D BERARERN 3 AIE L7 (Suetsugu et al. 2005b) , & W4 U OFRESERIG & HlfHT 5 7
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4 M7 a A E LD OMEBREINRIEINTWDSOT, e 4T THLRA 7 2 ARIREIIC
& B IERARTER) 2 HI8 L W A ATREME S E Y (K4),

b A U RIS THREOINN L > TERMER D FE IS5 (Kadota et al. 2000, Sato et
al. 2001), 347 v LEGETIEFF> CTU7el (Rensing et al. 2008) (X 3), ookl & 157z
DEEDT 4 b7 8 ADEEFIRER ZFEST D2 ENHMH TS (Mittmann et al. 2004,
Uenaka & Kadota 2007), iAW Z &1Z, B2 X7 4 b ba B U BGREIC K 2 BERRAES) 4
452 LA LMNC L (Kasaharaetal. 2004) (K4), LLADEZ AT+ hhrEVR
EDOXE T 4 bWl L CTHERET 2 20T 52Ty,

3. ERAMBDT U F Al IR L EEER

BSCEBEICEBT DT 7 T UMEHERTT LT A VT R T EBN Oy 7 A B = X AITIEFEIC
WBOBMOBNTND, IATVUINCESTT 7 FUMHED E2iE5EEN L, Amp23 BAEK (77
F B N E A2 & A3 G TR ICK DT 7 FUMBMEOEE A HERET) &9 5HiE
#)Td % (Fehrenbacher et al. 2003), FEEHEMIZILI A VBB S Arp2/3 A RBIEEE T
HAFIET 5 (Sparkes 2010, Deeks & Hussey 2005) 7%, 5 D & Z A Arp2/3 HEEKOREY) DAV 77
2 7 EEBA~ORGIIH 5N TR, D7 & TEICIBW T, EEAYIC @A LT
%7 (R har U7, GV, LAV —4, MK OFEENII AT IKFEL T
W5 Z ENREIEH B NI /e 57 (Sparkes 2010), L2» L7e7s BIERLARIERNL, Arp2/3 EAEED
BEREN KB LA RARTHEF THY (Kadotaetal. 2009), i XOLNZRBY OIAT D
)y 7T Y NERK UMD AN T X T EHORFEITHED O TIER Th o7 (Suetsugu et al.
2010a) Z ED, FERMRIIMO AN TR T LIZHRR HEATT 7 F UMV, B3 5
TENRBINTWD, FxlE, TI7FURGEIH BV, 74007V RE) b
B NTEHEDORES L NRTBIZEIDT 7 F USRS b LIz m A XS XS ORER
Bk a2 T, BERMAEBNRF DT 7 F AHEOEIRE A 8152 L 7= (Kadota et al. 2009) , #lifa&|C
RO KD INTT 7 T UAHELZE DR OBELESEEN IR X 2 K& RB(LITR ST,
R AEEN EB T 5 K ) RERE L RO e h o 7o, & 2 AMHEREAE &2 REICBIER Uiz
R, R LIS NT 7 F UABRRER R4, FERRERETNIC > T LT Z L ERR L,
T D DIEFREDIAFAEST DHDNT 7 F U HEOMEE % cp-7 7 F 1 (chloroplast-actin) #i%
MEL AT T 7o, BERMADERIE LT D & &, op-T7 7 F U HEITBERE R O 2 JE P IFET 5 73,
BENZE, BB M ORANRTE Uiz, SERMRICIRVER R S D &, RIRICHFELE
cp-T 7 FUABHENR BT L, Z D% cp-T 7 F UABHEI A RICENIZ U, TOENE
TR DITHONTEERKARIT cp-7 7 T U BHED Z < RTET D MNCE X 458 % (Kadota et al. 2009)
(K5), BEREARA RIS DIKBEZ 52T L72tRIL, op-7 7 T UAdHE 2B I Bl 3E
oINS R e
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cp-7 O F KM
A

i

Cp-T U F 4D —BRIRIE K

B A RBIRICHITScp-ToF U HiDES

H5. RBRISEIZETS cp-7 7 F UHliHDES

WOEEEEN B AATT O REE T op-7 7 F UABHEIIZEMAR O R E P/ L, FEkkITh T
INCEVE (T T 2R EDHITE EF o T D GIVITT IR, ERESOG I DRGSR N (F
HROESY) DA TOIIE Z 2 DT, phot2 1FHERMAEIMIIE D 2\ THIFAE O SERRARIZEE L
TWDETIZH D EBEZHIVD, pho WHEZHRTH E, cp-7 7 F UMEHEO BB 22 1H I N
L2V, FERAESHIRAE D HANBIE AR E 8D CRVIBTRIRED , EO®%MA G hOE S
(RN 128V cp-T 7 T Al Al CHA S, L U TR & HkhE5
% (RHD . BEIZGFP-# V) o TF 7 F Ui & ritib L7z (k) v m A XF A F 12BN T,
HEAE ERAVFICGEEES A2 2 LTV D EERME (R() L TO cp-7 7 F Uikt @hie %
N

FIETICBT DEAIETIE, cp-7 7 FUARHEDOTERITE Z 697, BEFEAIOD cp-7 7 F
WHENSIZ D Z LIk - T, Kicmr->TBET S (X6),
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FhIEIRRE
S——
cp-7 VT Hikk

B A RBIRICHITDcp-ToF U iEDES

\ s

6. £EERIGEIZEITD cp-7 9 F UMHEDES

HERAEE 0> photl & phot2 A NAEZHRT D &, (MOLNDEEPIEL, BEEIEH YT > TV
WIERRIZ B IEROMED D, KBERE L 13 H72 0 cp-T 7 F Ui E DO — @I/ E R ITE = 577,
BELKIR B OSEIREENL T A0 Cep-T7 7 FUABHEOEAME Z Y, izl ->THEE D (K
F.

BERROBEREE L, £AMOSTHIEIETY, Al & Bl cp-7 7 T U flliED Bt
WAL TR, SEEAKRE S 2AUTHEITH 725 (Kadotaetal. 2009), & & IZKBE T
IR D LRI - THIRD op-7 7 F SO RITI{R L, FERRITEHEC B, Znb
DFERIG, cp-T 7 F ABHED BT ERRIR OEB) J7 13 L O ZE L & 522 —F LTV
LT ENGND, BERZ LI, T I F UBHHRAFOA N T3 7 BB OHEAIE LTHLND
23-TH VAL 2-F ) F U A TUEE LIS MIfR CIE, ERMASERNISERICHESIND N, T
THRBHMNERHRFIC R OND cp-T7 7 F U HED—mATHEL & A RI~ORIEGITBE S
(Yamada et al. 2011), Z OFEFRIE, cp-7 7 F L HHED R ~DOIRAEI TR ATEE O FE R Tl
72, EBORRK LR VHEDLZLERLTND,

HIRN THr Ik L QO D BERRITHIIE 12N T D DO TIER <, 7 7 T UABREICIRAT L TRl
Pz 823 LT 53 (Takagi et al. 2009), £ THEDETHOT ITENNTWS, HIfLDIR
WEIPRICE Y 2 R 95 &, BERMARDEFE T cp-7 7 F U AHHENHEININ L Z AU RV EER A D
X L85 F o7, WITHEIRE TIX cp-7 7 FUHENTH L, BERARIIRE<E K H ik
-7 (Kadota et al. 2009), Z D Z &%, HIREEIKAT LTz cp-7 7 T AkHED EOZEA LA
PE~DOEEOREEZREL TWNDHZ EEREL TS,

JHRAFE LT cp-T 7 F ARMEDEIREZS AL & BEFMAOLENLEE) & OREIE, 74+ F hrEY
KABERARZAE S T-fRITIC L D S BITH DM E 7o 7=, phot]l ZEBAKTIE phot2 (ZK1F L 7-4E
ABOG & BRGNS & BITHEZ Y, cp-T 7 F UMEHEOBIRERIC & BFA R & bl U TR X A2
DRSS -7= (Kadota et al. 2009), L2 UFEIREHIZ L - TR Z D cp-7 7 F UMD
K& ZDO% DRI DA L I L CTHOTNIRENZ A IV T TRIY, ZofERE LTI
PR BE LD D X A 2 > 7 B Bvo 7= (Ichikawa et al. 2011) , phot2 78 BARIZIEGRER G % /K
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HLTWAOT, BT THOEASNFEIIND (Jarillo et al. 2001, Kagawa et al. 2001), =
DIEFARDIERRIZHR Z R &, HESIRR SNTH5 5 TD op-7 7 F UAlHEDOTE R IT
HLZ 57, W cp-T 7 F UMD EA DMEME S, BABIENFEE S 7z (Ichikawa et al. 2011,
Kadota et al. 2009), photlphot2 78 SR TIL cp-T 7 F L AHED SARIFH 72 0IT < Z 5,
BERKIAR O L ENEE) & FIRUEE~ DG O JEHIE S 7 54172702572 (Ichikawa et al. 2011, Kadota
etal.2009), ZHHDFERMND, 74 b b iep-T 7 F UMHEOBEREZHIT L T D Z &
D GNE 75T,

4. cp-T U F UBHOHIEIZEEH SEF

YuA XFAFIET D0 FRBISTFHIBITICE Y, JHIRT + b b e B 721 Tl < ik
RIEE)DIE SRR R I Dk~ fcﬁl%ﬂlﬂﬁém‘: (X7), Fxix, ZhbDK
F- DO FRIRIZIBNT, BEREASEINLE D cp-7 7 F Ul OBIEZ SHMICBIZZ T 2 L1t kY,
T DERAIMN cp-7 7 F ABHEOFFNC ED L D ICBIE L TW A EHEE LT,

BER&BmE VR IVR ALY

TOF RS 1!_1 P CHUP1
FYNROR  wkwWE  7o7BA TR

A—=FI VA J-RAL
S N0H JAC1
VRIS IEAL WEB1
CVZAV | PMI2
FRUVBIVNOE Motor KAC1
100 aa

X7, aAXFRATET DERMERO(E SR CEE RIS D 5 K7

4-1. CHUP1 (chloroplast unusual positioning 1)

Foxe NHARE U722 BAR DT chupl ZERMKITHR b IPENR <, BERAOEENEB) 2 KIE L T
WD T2 T <, IERR SIS AL T L W EEE L Cu7z (Kasahara et al. 2002, Oikawa et
al. 2003), ERHIRLZBIEET 5 &, BRI CIIRITEE A B SRV R O BERHMAI T DAL E %

FEAEEZIRND, chupl ZERIROFERRITIFIZEIRENC R > T L < Ml 28 L T
7= (Kadota et al. 2009, Suetsugu et al. 2010c), = DZEFARTIIHIVE DT 7 F ARHEDO BRE X B
AR L IED IR, cp-T 7 T UAHEN =< A B - 72 (Oikawa et al. 2003, Kadota et al.
2009), ZDZ & cep-T 7 F UMHEDS, FERIRDICENER O 72 b T HIFAE A~ DS 2 b 44
HTHDHI ExSHIZEMIT TS, CHUPL [ TEEOMERE N A A > &R T3 RO/ Va s
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\ZJRET 2 b FAEN R B 72 & L X BT D (Oikawa et al. 2003) (K 7), 7 2/ Kuiifl
DOBUKMERER X BRIV RTEIC L T D (Oikawa et al. 2003, 2008, Schmidt von Braun &
Schleiff 2008) , £ DEAMDT X/ RflH-73 DT A )L KA )L KA A L, TRk DS M 5
AT H-0ICRETH Y (Oikawaetal. 2008), F 723 BRE N OFEERFER Clx &K LIZ
VEETHS (Lehmann et al. 2011), A /b KA LORITIXT 7 F UAEEENINFAE L, B
BNTOT 7 F U ARHERE O RENHER S 7= (Oikawa et al. 2003), H /LR F L RuANE 7 2 U >
PRI E T & 2 FAE O CHUPL O CIER RO @O iE A 5T (Oikawa et al.
2003), 7'v U UEREICEREBIIEMEOT 7 FUESICED AR IR b, T T
DTEREEL, TOERAEZMET LI T 4 VU EREGTHHENTH L Z ERMBNTND

(Holt & Koffer 2001), BRI CHUPL (3717 4 VU U6 HEZ ©-> (Schmidt von Braun &
Schleiff 2008) , LA E> Z & 7225 CHUPL I3EEMMAIZRTEL, cp-7 7 F UABM O EAIZE 5T 5
K7-CTd 5 AREMEREVD, 50 L ZAZ ORI,

4-2. KAC(kinesin—Ilike protein for actin-based chloroplast movement)

EEFIEDERKRDOA Y V—=2 T OIAFET kacl ZFRARDPHEBES N0, BERIGEIZE
AWERBLTWDIZT T2, BRSO M & B AR & T > 72 (Suetsugu et al.
2010c), ¥ P A XF AL KACT IZ & ETBIRT- KAC2 DFET Do kac2 ZEFHRDIERKK
HBENIIER TH o722, kaclkac2 "B BARTIIEERMAOLEMER N 2 < R HNT, HERAER
MR SN D LD chupl SR L LSBT E 2R Uiz, FEBRIS chupl 225 KIRIRR
kaclkac2 —HEEFRILTIX cp-7 7 F U BHED L A BT, kacl ZZFARD cp-7 7 F D &
LA & LT 7o 72 (Suetsugu et al. 2010c), B _& Z &2, KAC [ IfvNEE—#
— L L THIDNDX RV RO X VRV EThoTz (K7), LZANEDET—H—RAL Y
I NEICRE AT DREN0E—F —IEMEIC MR X 7 VAT RIKfRaew R L T,
KAC D H VR & 2 Rl d oD & 3 7 B L oOFARIMI B, B EAE 0O KAC ORI TIRHIZ
FFPERE VY, ZOHMDITRBRENTIH NN LT 7 F UMl e T o NI1H 5

(Suetsugu et al. 2010c) , KAC [TAIREE & HIFVEIZ RTET B2 DT, cp-7 7 F e MRS
MO DEOICHERKFTHDL EEZDND,

4-3. JAC1(J-domain protein required for chloroplast accumulation response 1)

jacl ZEBRARITELS G EFTERIZKB L TEY  (Suetsugu et al. 2005a) , FRBESO T B4R T 0
LR TR SN DA, ZOEEITIEVY (Ichikawa et al. 2011, Kodama et al. 2010), 54
S%ERBLTHNDDOT, 55 FTHROFBIZRmN -T2 cp-T 7 F ABHEDOIRELIZ R S 7
Mooy, —EOFN HRIT DIERARTIX, & GHAND cp-7 27 F U ENRET 5 2 &
NE ST (Ichikawaetal. 2011), AW &1, jacl ZBRARTIIHREEIIC L D cp-T 7 F
UHEHED —IBPIHINE & A EBIER SN2 o T, RRICHIRERIZEERERRE L7z & Z121X op-
T I F BHEDOE R IR BBIZE SN T, fERE U CHERARRSOSITE Z 577, Mz
iR < #245 LTz (Ichikawaetal. 2011)  JACT XA VAR F VRGNS 372 v Sm o & /X7
BHIZHOND J-RAAL L EMEINLE N 2 v 7 BRI EZGIEITDH RA AL RO
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(Suetsugu et al. 2005a) (X 7), FrlZA—F U A EFEHINDS 7 TR //J\H@%?EZ%?E) v
X7 EITHREED BV (Bisenberg & Greene 2007), SERSITHE SbAS G AEATIZ JAC1 ®J-F
AANTA—=FT VD J-RAA VERI UNREEZ RO Z &5 Wot(&m%ua&
2010b, Takano et al. 2010) , JAC1 @ J- K A A > NEERLREE OHIMENMZEHTH D Z LT 5D
7273 (Takano et al. 2010), JACI EROEEEIL /37> Tl

4 -4 . WEB1(weak chloroplast movement under blue light 1) & PMI2(plastid movement
impaired 2)

ez 1TRBESOSRKBE RO 7 ) —= X0, WRELUGE LV 2 DD BAR
webl & pmi2 % BHf L7~ (Kodama et al. 2010, Luesse et al. 2006) , Z 1 5 DZE BAR TIXES IS,
WGRER S & b I ZEERATEBY O E AN <, RRICRBESOG D BFE N Lo T, SIS IR
IZXD op-T 7 T UABFEOWHERNIZEA LRI BT, T O TDIREPEZ DB TH-
72 (Kodama et al. 2010), MZARKOIEIXIZEA LR L THY, “HERKLZNLZNOH
—DOEFIRLZED 520D T, WEBL & PMI2 1ZFEFITHEBATHERE L TV 5 Z LR Sz,
WEB1 & PMI2 1%, L HIZaA NV KIaAfNVKAAL L EBRoTe X R_RIET7 73U —

(WEB1/PMI2-related # > /X7 B 7 7 2 U—) [ZJ&T % (Kodamaetal.2010,2011) (X 7), i#&
(RO & 2 L OREEN S TR ENT L D1, BRY — A 7'V v KR, HHEeN
TO 4y F#O6FME (BIFC) #72 E12 X W WEBI & PMI2 13#E5AT 5 2 &, & 52 BIFCI&IC
XoT, ZOMEPMIE T Z > TW\D Z EBIE &7z (Kodama et al. 2010), E{&521
fiEATIC X W WEB1 & PMI2 OFEREIZIX JAC1 MR ETH D Z EAVRIB I 7223, WEB1/PMI2
L JACL OFSEIFSDE Z aﬁtﬂémﬂ\f;u\ (Kodama et al. 2010) , 58t F TP cp-7 7 F
WHEDOBENRE D FLH X8, jacl, webl, pmi2 D= ODEFILTELI TS Z 35 (Ichikawa et al.
2011,Kodama et al. 2010), WEB1/PMI2 X JAC1 Lt & Z A THRE L TW A RIBEMEDN H 5,

4-5. ZOith

ROz E PMII (plastid movement impaired 1) (DeBlasio et al. 2005) <> THRUMIN1 (Whippo
etal. 2011) 72 ENIERAREENCBG-T 25 2 ENMBNTNDD, ZHOHDRETM ep-7 7 T
HEHEDOHIENZ B 532 TS ST, F5Z THRUMINT [ THIRRN 7 7 F ik
LREE L, SOICRBRENTT 7 F UABEOFL 2T 5 2 L 235 TV T (Whippo
etal.2011), thruminl ZZEARIZET D cp-T 7 F U AHEOBIREBIZIINVEATH D,

5. BHYIC

EAEBN IR LA C LB SN DO T, BB FRIA I X2V IERIC R 7 R
THIEI SN TWD Z LAVRIE STV D (Wada 1988), Fkhidi IR 2 JR7Ed 2 e IR
74 b bR E AL o TERMMEAEERNZHIET DA D=L EFRESEDHZ LITED (K3),
BRI AN S0, MO & SERHAR & 5 BEPERE CHUEICBE T & D RRCR A S L
770 FORMPEAHE COEBAREICE LTI, AT U LA 4 OB IARLEDRE G R I T
WD, RIEHEREIX72 Y (Suetsugu et al. 2009)
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FER S B U= 008, B EEMITEE A GIC S O SNDBREICH -T2, REBICKRAE VA,
BT, W RENERT DXL 01k b e, MWIKRTEY 2L ONEHED Z LB OEF
(W E o T, BB ET T D BARORIR T, 2R IVIEERETTY, 2 o0iEE
BRET HND XD EIGT D720, HEMIC L - T TR0 emes a2 2m L, 3R il
IrEICE RIS ZENTED LD REEB A =X LDRUETH -7 (M8), IAT
\ZR DT 7 F ARMEI - ToIEEN TR OVHE A HEFFCE 5 5 DD (Shimmen & Yokota, 2004)
BEAFDOT 7 F UM o T2 F N LB E T 3, @i FisfuimEgEch s, —7, op-
T I F UEMEC X BB A ) = X LTI, T T e B AR DME &« DOBERKARIZ X o TR,
L b BRI R S D O T, 2 OFERARIIINLISHION 2 B 72 5 # < 2 L8 T
&5, HERMASEBNIMED op-7 7 FUMHED UK OBEIBIZ Y v A X T XF 2 TR, 3y
MLV A THH 5D (Tsuboi & Wada, 2012, Yamashita et al. 2011), £ 7= cp-7 7 F Ll D
FHAHDWIEHIENCEE 2R+ CHUPL & KAC 1E, REFMICIEbE B O FE5 A& 5
E=a 7 IZHFET S (Suetsugu et al. 2010a), T 7205 cp-T 7 F U AMHHK AT D ERKARIER) D
AH = RANE, HEHO EREPIINCIIBEC S S, L < A8 56 EOYBREE N Chidg 2
FKI&pwoRER—hEioztEZ2LND (X3, 8),

BYICR/RE AT INIRS REEMICHBET IR

SpaRU7
JIHE
NIVAFII—A
/NRafk

cp-actiniiifé WREDT HF i

AU IEKTE? SHUIKTE

TOF G DESICESHENKTE?

X 8. ELEMIZHITHAILARSIEE

RSB R AN TR T 1%, MREICBAF DT 7 F AHE IR © T XA 3 UARAFOIE i
217905, ZOHATITHMEEHEAEE Ly, —HERMRIDEDORSLH MG CT ep-7 7
FUARMEO RS A A E CHIET 2 Z 12X Y, MiaNE Bl FICEIK ZENTE D,
NZBHET + b hu b ep-7 7 F ARMEOHIEINF T H CHUPL & KAC (32 FAsiz
WK T TH D, TERFENED X I cp-T 7 F A2 FIH L CGEBOHEE S 2 £ H LT
WD NI B TR,
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