INA AT A = AMGER R R

[Ex]

Y& R Ribulose 1,5-bisphosphate carboxylase/oxygenase (RuBisCO)iZ.
Ribulose 1,5-bisphosphate (Z COz Z[&EE L, 2431 @ 3-phosphoglycerate %
AT D, HERRFBABER (DL ErmE) BV TEEESE L L TE<
RuBisCO (Z DWW T OHEMFL, FHERIICHEM D6 G e ) DdGE, B OIER
INA T ADERIZORND EEZEZHND, RuBisCO 13&E T rbeS 12 L -
Ta— K& 5 small subunit (SS) & HERAER T rbeL 2L > Ta— RFaih
% large subunit (LS) OIS THY, A b~ TSS8%4 7. LS8
FD16&EKELTHFET D, TNENRRD T ) MTa— RINiHERE T,
REHNCERAEANTEE L THRERBLT 2 2 2006, 2O L T 5
TEEFEETHDLEEZLND,

ZHIVETIT rbeS. rbeL FOFEBFATEEICB T 2 8E & LT, [Z8=21l7

CF A rbeS AL, WIEME rbeS D FEE AR AICHNH L7254, SS.
LS LICF CHE CEMEENHDT 5, 20 & & rbeLmRNA OZFE&ITENL
RO LS OFEREMET 5] ZLRENTWVD, ZOLI RIWEND,
LS OFIFRIZIZ SS M E T L EZ BTV, — 5T, WA rbeS D3 B %
Ml 2 2 & TRFHIGEMREN) IR T T2 Z &3 ERR o FEER TIXRE & 72
%o NARAES) DK T rbel % E T A R BIE DB FRIBUTEL KT T &
Zz b, FRICEANIC L > THNVEVRIBZRET 5 & LS OFREME T
THLZENHESNTND, o T, AR rbeS DFBLINENIZ L 5 LS OFl
REOEK I, FHICEREIND SS BORWNEBEDRNZ2DH, JEAEE
DR TIZ &L D 2RI BIC L D b DRODPBARHTH -7,
% Z CAMFETIE RuBisCO O BLFAFIHEME ., Rl rbeS & rbel OIEBLINEH
WED I T L TOD DO ONT L0 FEHNCIRIT T 5 7912, S RHE
Nz 9 T 72 < rbeS DIRBL MG T E 5 FEROMENLE . £ DR % ANT
AT 2175 Z & T LS OFRFRNEINICEDL LI OWTH LT HZ &4 H
& Lz, ZDO7=HIZ dexamethasone (DEX)FFERTLRZFIH L, (LE O R
\Z DEX #L¥ %2475 Z & TT7 »F & A rbeS mRNA %388 &+, WNIEM: rbeS
mRNA OFMEZHD ST LN T HEIEBY NazEH LTz, 20X
N3 TlE, RuBisCO N7 12 &8 L 72K AE CHRERF R A9IZ rbeS mRNA O E7HH
BAWDSED Z LT, AP EREIZITON TWDHIRIETD rbeL DFEHHF
WrlgECTH 5, £7o, DEX U ZTOTICAT I E D Z & THAKFRRROA R
MROGNFETEZRSETHZENTE D, 20 Ty HROERIL S N2 % Fu,
LS OFRIFRF A 2 gt L7,



[FER L Z£]
ODEX #HER B R OFLM & DEX ALEE% OB s ¥ /N 2 HEWI K O R

BANZ To AR DG LI 2 N2 % v DEX i8R B RN HIFRE 0 1@< =
EERMBR LT, #3323 35 HEE TAMFEE CATIEZLDEH
Wz, TORER, DEX Z/KBHEIZESI L TH 5 4 8 BEMZICIT /W T Tl
HARTTREZR L~ E THEM rbeS mRNA OZERBEMNMET L7z, — 5 TxHg

(DEX OAEBETH % DMSO % KBHEIZHIN L2 BBl % N2 38 X O'DEX
WVER 24T - 7285 ARK) TIEWNTEM rbeS mRNA OZFBEICELIZA OG-
7eo KIT DEX LB 1 5 Z N Al E~DER~DREZT 512012, TBE
HRfa & N 2 85fE) 5 3 5 H B £ TR TAR S, £0®%AKEHKIZC DEX
ZHRMLTESIC1 4 BMEBTSEE, TAENOETYH A X (FE) . &
mr T g vEAE, LEBREE (COxWINE), BEMEEEICO VTN, 2
DEDICAEBIRTEF N aDEITIIRELS ST T2HBEORBEMMN R 57,
—20% DEX AFFFICT TIZEI L CWZEICR LN EHA T, ZDETIE
rbeS mRNA OEZREENE L EHD L TWAD Z EDIAMNIRROIE & LE_XTEAL
DR N2> To, b9 — DX DEX JLEZIZH LB LZZEIC A o 5 R
T, ZOETIIVA X0, B, Z7ea 7 o VERFEORAD, KA GE
FEOR TR, RO EL R+ Tholz, T D 2FHEORIIN %
AT EELRRIT, LT O 217272,

OXEENPEFITITONTWNWAETO SSEDOHDNE 25 LSEHRE~DE
FEOERTH L 2 FIEDOE T rbeL mRNA, RuBisCO (SS. LS) D&
L SS. LS OFRREICOWTIART-, FOF5%E. DEX ALFRHC CTIZER L
TW/=ETIX rbeL mRNA, RuBisCO OFREITZIL L TW o7, 858 A
F A= DRV AHEERIZ L >TSS, LS OFEREAFIND &, SS DO KR
B SN 7=DIZk LT, LSIZOWTIEIRRO D L RO E DN R
PR STz, 612, rbeLmRNA ICHEET DV R Y —LBEEZRY Y — L7

THRDZETLS OFEREA R E Tl L7223, ZOEBRTYH LS OFEREIC
FAGTROGNARNZ ERRENT, 2O Z LIEEHICEkR SN 5 SS D&ICER
72 LS OFRMTHONTND I EEZRLTWD, —JF, DEX AERZIZH L
SRR L7oZEAZ W EZER Cldal E O S & [FEEIZ . rbeL mRNA OZFE &3228
L L7223, RuBisCO OEERB L ONSS, LS OFREIIHA T2 0 H Z &
IR ST, PER, 2D K 572 LS OB IZIB W TE X b oS LT
SS 73 LS OFHFRIEHEI @ TV A5 & . RuBisCO IZ&2E TERWAREI LS 23 H
FOFREZIME L CTODRBET 5N TR, AIFFEORE RN S, D &
HWEARE IEFIZIT > TV 5 BEIZE CIX SS X LS OR B L5 Liawnz &
MBS E 72572,
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ATA ; Aurintricarboxylic Acid

BAP ; benzylamino purine

bp ; base pair

CaMV35S ; cauliflower mosaic virus 35S
CBB ; coomassie brilliant blue

c¢DNA ; complementary DNA

DMSO ; dimethylsulfoxide

DNA ; deoxyribonucleic acid

DNasel ; deoxyribonuclease I

EDTA ; ethylenediaminetetraacetic acid
EGTA ; ethylene glycol bis ( 8 -aminoethylether)-N,N,N’,N’-tetraacetic acid
MS ; Murashige and Skoog

NAA; o -naphthaleneacetic acid

mRNA ; messenger RNA

PBS ; phosphate buffered saline

PCR ; polymerase chain reaction

PMSF ; phenylmethylsulfonyl fluorid
RNA ; ribonucleic acid

RT-PCR ; reverse transcription- PCR

SDS ; sodium dodecyl sulfate

SDS-PAGE ; SDS-polyacrylamide gel electrophoresis
SSC ; sodium chloride-sodium citrate buffer

Tris ; tris (hydroxymethyl) methylglycine



1.FFiE

TERHARN TII AT A2 e O ¥ 7 EEAKR ObfbeRk, &~
~ 27 a L belf EEERRE) BMHNTWD, ZnbDF 7 EEGERIT 2~8+
FEOY 7 a=y FOHERINTEY, ZNb%xa— R 58 TFOFRBLN
BRI T D 2 & TR 7 2=y MO BEDZHMEI S TV D, FFIZ
R 2 — ROBETOLEITIRE L~V LD LR, #E% L ~L Cillfi 2
ZFAHZENMBEN TS (Choquet and Wollman 2002), #ilzx X, #2737
HEAREEKT A2 72=y hoEhunr—o0nKRETDHE, B UEAEN
OOV 7=y FPHHFOFRREZIMHT 5, b LITR-oTeHT2=y IR
IS ETYH Ty NEORLREZFH SN OEERIEBINTWD
Z O THE OFIERZ I3 28513 T control by epistasy of synthesis (CES) J
ERFEN TN D, ZOX I RHEWILY 7 I RETADY M A belf HEKT
FELSMFEENTED, v 7 a b bdf EEEROELEIX. petBlZa— Kahb
v hruvaAbet LI petD 22— RE 45 subunit IV 23 RET 5 & petA
IZa—Rshdy b7 b f (Cytf) OB G SN D, Z4ids h 7 1 A belf
BEAERICEE TEROARE Cytf 23 H D mRNA @ 5FEFIEREE (5'UTR) |2
e Ly BIEROIS S oI L > T anTnsg (Fig. 1), £7=, ¥ b
70 LbeNRELTEGEIF. DG TE oz subunit IVAG#ES LD Z LT,
v hr b bdf EEEROY T 2=y NEOELPHFAF SN TWD Z L bHliES
T35 (Kuras and Wollman 1994, Choquet et al. 1998, Choquet et al.
2003), Zfth, KR I BELO 1, ATP SRkEBERESIRIZ OV THIRERD
AN O Z ERHRESIN TS (Bennoun et al. 1986, Erickson et al.
1986, Girard-Bascou et al. 1987, Drapier et al. 1992), ATP &k EE AR
DNWTORIED Y 7 I REFTAZFWHETIL. SHEEOY V2= ha, B,
y ORI TORBLIEFHEBEIC OV THESNLTWD, arTa2=yv F, BHT=
= ]\ IZEERNEIS T atpA. atpB \ZFNEha—REnNTEY, yH7=2=
IIEEE - ATPC\Z2— RS TW5b, EBAMIZIE, ZhEhot 7=
y%@Eﬂﬁﬁk%Té&%@@oB@ﬁﬁ HLLIEMGO 7 2=y hd
“haE, BREND T8, a7 2=y FRRELIEEEDHR, BT
=y NOFREDPHE KT HZ LRGN >TND, Zihvh 3 FHTOFIER
FHHIERE XS h 7 m A be/f HERTRONDBD LD I LICHEMET, BT,
yH 7=y bBRRKLIEEEIL, BT =2=y FOFERIL CES I X 5ifHi %
AT B0, WROMENITRFIO Y7 2=y NEMTIIA+ST, a7
=y hEEBIZasBs BEEREREK L TWNDEIERMETHDLZ EBRINT
Wb, £72, a7 2=y MIBELTX CES ICX I TONTE 57, 8



Y7 a=y FOAEENS L IEEEICEERIEER & L TEiEL Tnbs 2 &
DS STV D (Drapier et al. 2007) (Fig. 2),

Y & % BF 12 Ribulose 1,5-bisphosphate (2 COs #EE L. 2 0D
3-phosphoglycerate % 4 J& 7 %  Ribulose 1,5-bisphosphate
carboxylase/oxygenase (RuBisCO) HIERKIANTH X7 HEHEKRE L THEE
LTW5, JEAMKREBABEE (DL mEK) ICBWTEEESZE L L TE<
RuBisCO (T DWW T OBRIL, FERAVICHEY DA RRE ) D UGE, B DI ER
INA T ADHERIZORND EEZBND, RuBisCO 13E&E T rbeS 122 —
RN &4 % small subunit (SS) & BERMARIR - rbeL i =2 — K &4 5 large subunit

(LS) mHMpkEnTWn5D, MEE Y VN TERIRR Sz SS FiRAIZ A hr~
ICHAE S48 3 T D SSIN 8T D LS LA LT 16 BIRD KR ufEH & 72D,
MBS FIXFBERX (rbeS ; BEERAEWMRER. rbeL ; [REAEWR) . = v —%,
FETHEHNENENELRD, ZOLHIC8 D 2 FEOBLE T, &i&nd
IZEERMANTRAE L TR T A2 0D, TORBUEKEZ M5 Z & 1%
RuBisCO ##fif4 5 L THETHDH EE X BbND, TiLE TIT rbeS. rbel [
OFBIFHEEMIZEE L TH, BERARTEI o ¥ v X7 BEEEROLGE &R
2, FER. BEREZEO L~V TEEICHH L TWD Z 2R o ME0"H 5,
R 7o —4%— (CaMV35S 7Y at—%—) OTHICT »F A rbeS
ZEfE LT D& Z o T C%J\ L 7= B Cid, WIENE rbeS DI BLDME LA
ﬁ?'JéS?}”b SS & LS OFMHEMNF LHIG T35, ZD& & rbeLl mRNA O

IZZAE L7220 23 LS @%ﬂﬁﬁgﬁﬁ#@i’)ﬂ”é ZEMRENTWS (Rodermel et
al 1988, Rodermel et al. 1996), 7 7 X REFTAIZBWTY, rbeS% /) v I T
U hLEEGAE. LS OFHEE., FRRENKICEAL T2 BRI NTVS

(Khrebtukova and Spreitzer 1996), SS OZFE & DD 7 LS OFIFR & D
D CRIERINE]) #5192 &5, LS OFIERICIE SS MR ELLEEZ O

Tz,

— 7T, HERKBIIZ rbeS OFBLAZIEIT 2 Z & TRIKHZEA KRB IR T 5
ZLEMINEOERRTIIMBEE 705, JARAES DI TIX rbel &1t E Ak
B OBIR T RBUCHE L KT &5 2 51 (Long and Humphries 1994), 52
BRICH NV E VR TE RO —DTHHHFARY) TaxFr—EBo@xs, £
DILERTHDL 7V a—NLT LTt RICK-oTHET AL, DAEEIERM
fil =4, LS B8 LMD KA BBHEER I 2 — FE D & /X7 B OFER &N
WoTHZen, 77 REFRAZHWEERTHRE SN TS (Takahashi
and Murata 2005), F£7=. JEERBEFRITTHOIRVIREETO LS OFIFRNH]
WZOWNTHWNLONOWENINTWD, FlzIX, F7aA NEZEEAE o
N AEDTERT D E LS OFFRMENHS S D Z &ENKREDOERKZ



7 EBR TR T35 (Muhlbauer and Eichacker 1998), 7 7 I K&+ AT
st GEEDE) T T LS ORI IH S NS Z BRI TS (Shapira et
al. 1997), 7=72L. TS DOHENSITHENIT rbeS DFEHL & 1T ERHRIZ LS @
TR AT O TS X I IZEZBINDHH, SS WL L TWRWT & B E#HE
AZRE STV 2 0T T2 < L FIRRINHNIC = 288 DE T SS 5 L T
WD AREMEZ A E TE TV,

UL ED Z &0 BRI 7R rbeS OFBIHNHIC L 5 LS OFREOREA L, UIT
DZODRENE 2 s, 1, SS NEHEM S L <IIM o0 R %24 L TH
P9I LS OFIFRIEEIE N TR Y . SS O EFI LT LS OFFRE LK T
T %, 2. RuBisCO OFMEDORAT X VKR AL B BTG ST
REEIZAR D . 20 "R 2ZC LS OF RS WM S b, L, FEEEIZIX
LS @@%REJ%EU N TWHEEEIIRHTH %,

Z 2 CAMZETIE RuBisCO O BLFHHIHEME, Rl rbeS & rbel OFEBLNE
HWED LI ITHAL THDONITHONT LY BB 572012, KAk

REN &7 9 2 L 72 < rbeS DFBLE M| TE 2 FEBROMENL L | £ DK%
THTZ4T 5 2 & T LS ORI ICEL OB O W TH LN T2 %
B E LT, D7 OIZANSE Tl dexamethasone (DEX) 7% & 8 81 % (Aoyama
and Chua 1997, Bohner et al. 1999, Bohner and Gatz 2001) #F|H L7-E&
HAA 2 N fEMIR 2B LTz, ZOX /32 |2iX DEX BB RBLRD FIIZT v F
TR rbeS HHERE LT L ONBEAINTEY, DEX OfFEFCTT v F A
rbeSmMRNA OERENFHE S, WNENE rbeSmRNA OZERENBDT 5, 20
Z X TIENTENE rbeS mRNA OZFEE L2 FFIRF BRI S5 2 &N TE
H1e®, LUFIZH R ZOORERET 65, —21F RuBisCO %+ 4712 E
LTWBEEL | RuBisCO #EE L TWRWIETO rbel DFBL A Z VIR
WTEHRTHD (Fig. 3), flzxlX., 7 TIZER L T RuBisCO %+ I2&FE
L CWAIETIE. DEX ALELIZ L > T rbeS OFSEL 2 Il L 721 O rbeL DFREBL% |
ERICHEEEPITONTNDIREBTHRLZENTELEEX NS, — T,
DEX ZLER#% 18T L < JBBR L7231 rbeS O3 HL 2 #E Rz 3] L7228 & [RkE o
FKEEZFZTZENHHTE S, b9 —o0OF L DEX L 21 Th I 4AE S
Wi-%GE., ZOREEIA N2 | I AERRERRICAER L, 2805752 &0
WRFCELR8THD, D2, Ti. T RO EERIIAZ FH - T 35 5

2D EEZBND, RFFETIE, T F B A rbeS ORBEZFELT-%. B
T%@&Aﬂ@iﬁééﬁ&ﬁ@%Tﬂﬁ%ﬂhﬂ@%ﬁ_owT%ﬁbto



translation inhibited | translation activated
S’ etA mRNA

Choquet et al. 1998

Fig.1 A hypothetical mechanism for the CES behavior of Cytf. C terminal
domain of Cytf directly interacts with the petA 5'UTR.



atpA mRNA atpB mRNA

5-UTR 5-UTR

Drapier et al. 2007

Fig. 2 A model for intertwining CES regulations controlling ATP synthase
biogenesis. Subunit S transactivates initiation of translation of subunit
a by a presently unknown mechanism. Heteromers of subunits o and j
assemble in a ¥ -binding competent form. When accumulating in excess of
the stoichiometry required for functional assembly with subunit 7, a
negative feed-back loop prevents further translation of subunit S, which

1n turn deactivates translation of subunit «.
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It is expected to independently analyze the LS expression in ...

DEX treatment
Expanded leaves (Inducing antisense rbcS)
’\ 7 ’ )

RuBisCO quantity Normal Normal ?
Photosynthetic level Normal Normal ?

rbcS mRNA Normal _
rbcL mRNA Normal Normal ?

LS translation Normal 2

Emerging leaves

2 —

RuBisCO quantity (ND) _
Photosynthetic level (ND) —
rbcS mMRNA (ND) _
rbcL mRNA (ND) Normal ?
LS translation (ND) Reduced ?

Fig. 3 An advantage of using DEX-inducible gene expression system.
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24578 & Tk

2-1. ¥t
N Escherichia coli DH5 «
TraNy T Uy Agrobacterium tumefacience EHA105
Z 83 Nicotiana tabacum L.cv.Petit habana SR1 (¥74E%k)
R H— pUC118 (FEjfHiE) . pTGV2 (Bohner et al. 1999, Bohner

and Gatz 2001), pTGV4 (Bohner et al. 1999, Bohner
and Gatz 2001)

2-2. Kiihh - RERSMF
2-2-1. N2V —=TF 4R

HZRXaADIGEEEHRA Y — 7 F ¢ 27 O ICIE MS 5% -, @I s
O, BEHICHIEE 100 pgml &b KXo hF~A v b LA F
~ AV, KRIBE 1L pgml L7508 T IR AL, KIBE 250 4 g/ml
ERDBEHYITIINR= Y rERN L, £72. LG THEYALE T
H 5D NAA B L BAP 2 MS E iR L, BV ARG > o o — MRS
R ZNENER U, 551X 25°C, WEAT 8 . BT 16 K TIT o 72,

*MS i (1 L)

NH4NO3 1650 mg, KNO3 1900 mg, CaClz:2H20 440 mg, MgSO4-7H20 370
mg, KH2PO4170 mg, H3BOs 6.2 mg, MnSO4:4H20 22.3 mg, ZnSO4-7H20
8.6 mg, KI 0.83 mg, NaaMoO4-2H20 0.25 mg, CuSO4*5H20 0.025 mg, CoCls-
6H20 0.025 mg, Nas-EDTA 37.3 mg, FeSO4: 7TH20 27.8 mg, Thiamine-HCI 10
mg, Prydoxal hydrochloride 1 mg, Nicotinic acid 1 mg, Myo-inositol 100 mg,

Sucrose 30 g
NaOH T pH5.8 ICfi#tk, 3 gl DY T v HaEMA, A— 7 L—T%1T9,

** IV AREH (1 L)
MS #5411 LiZxf L NAA2 mg, BAP 0.2 mg #/lX %,

sy o — NMBREEEHL (1 L)
MS $z# 1 L I2%f L NAA20 ug. BAP1mg 2% %,

2-2-2. Z X\ afEWiE
HONAEWIRIZI N RSB N TRIESE 2 @B~ 6 4 AfABT ST, AL
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KR4 NIZ 25°C, BHAT 16 BEfE (30 1 mol m2 1) /REAT 8 REf DS R%E L
KBRS 217 o 72, AKBHIE OFLIE 2 mM Ca(NOs)2, 2 mM MgClg, 3 mM KNOg,
1 mM MgSO4, 0.5 mM KHsPOy, 0.5 mM Nag-Fe-EDTA, = 512, ETHEIC
DT Randall & O 3(75’7%% L7z (Randall and Bouma 1973), ZEErZ
T2 323470 1 HEU RITRFEORREICHEHIC S, Z0%IC
DEX & L < 1% DMSO LB 21T > 7=,

2-2-3. K

KIGHE OWARESE 1213 2xYT 55 (Maniatis et al. 1989) . EHEE 21 1.5%
DFER % GTe LB i (Maniatis et al. 1989) # /=, = L THRIZADE,
FNENOEHICHKIEE 100 pgml b L7y hF~vAf vy
HLLKIFARI T )AL, B#IL3TCTITo T,

2:2-4. TanR7TY T A

T a7 )y AORIKEEIZIE LB 55, RS E IS 1A% DFEREE
o LB s Z o, HigIZa o, TNZENOEICKIERE 100 wg/ml & 72
HEINHT AT LIFAXIT F I/~ 2 RM LT, 55413 30C T
1T-7,

2-3. KIGHE % W= B 6 FHEIEE

DNA OHf|[REERE L. 70 10— X7 )VEXIKENZR 5N 7405 O DNA [A]
W, A7 —var, BEEE, 77 2 NOMHEEORET, LTI L
PRV R BEk OB s F#EYE (Maniatis et al. 1989) ISt~ 7-, fHIlREEFE R X
WMEHfEER L, WL, ElEE. NEBOLOEZNEUERAEICKE> THEA L
776

2-4. XU X —DEZE
2-4-1. FERHS 54 ~—
TrS5U2
5"TTGGAAGTTAAAGGAAAAGAGAGAAAGAGA-3'

TrS3Sac
5-ATGAGCTCTATTAGTAGCCTTCTGGCTTGT-3'

2-4-2. HHERFIDOWRE
ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit (Perkin

13



Elmer) Z v, HHZBICE - TREZFA L, ik %2 ABI PRISM™ 310
Genetic Analyzer (Perkin Elmer) % V> CH#EHT L7,

2-4-3. rbcSD BiEfE

ZNaDEERRD cDNA Z#E L, 774 ~v—& LT TrS5U2 B L O
TrS3Sac % T PCR Z1T\, rbeS DBAth = K5 Bt 50 #5245y @ 5'UTR
&L AEa RO TR 5 HIEDNLE S Sacl OFI[REESZIMTERNAL 2 FF oW % 8
g L7, #5517 PCR EM A pUCII8 IZY 7/ n—=7 L, O ERS %
RELTEZ SFONTEW /2 NCBI OF — & X—Z LD X /N2 ® rbeS(X02353)
&Rl DO ERS 2R = L 2R L= (Sad OIBREEZ WAL & % )& FH
2 HEHAYIFBR< ),

2-4-4. W

E5E?o PCR EM%Z pUCL18 IV 7 7 u—= 7 LTHELNTZ7 T A3 RT,
pUC118 & Xbal HlFRFERUIWEALIZHR L rbeS @ 3MINHEEL TWDH H D%
pUC118ArbcS & £ 1) 7=,

2-4-5. FERBANT X —DIESE
pUC118ArbeS % Xmal & HindIIl THIKF L, pTGV2 @ Xmal & HindIII
[REZSEUIMTEALICHR A L= D % pTGV2-ArbeS & 4T 7=,

2-5. 77 a7 Y v AOREERHR
2-5-1. =T MEAOER

TraNRg Ty AE —aon=—% 5ml® YEB EHIZAEE L, 28°CT 1HE
IRIZGEF LT, ZOEHRKZ ., 500 ml ® YEP BHIZHEE L. 600 nm (28115
BN 0.5 (2725 £ T 28 CTIRER & LT, Bz =008 (5000 rpm, 10
min, 4°C; BECKMAN JLA-10,500 = —#—) IC X V4EE L T EEEZE T,
K% YEi53 % 729 500 ml OIRE K Z M1 2 TRl L. FEE = LB (5000 rpm,
10 min.4°C; BECKMAN JLA-10,500 2 — % —) |2 L VR L T L2 T,
ZOWEEE 2 [ERRD R L%, HEEIZ 20 ml OEHE L7 10% Glycerol %
IMZ TR L7, F =2 — 7128 Lz LB (5000 rpm, 10 min, 4°C; BECKMAN
JA20 2 — X —)IC L VER L T EEA TR LI 3 ml OWmEI L7204 10%
Glycerol Z/MA TRE L, 40 pul THOF 2 —7ITH1EL T, KEKEFR THF S
FTHH-80°CTIHRIFE LT,
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2-5-2. W Hinh

VT MV EKF TR, 12 11O DNAGBKREZ Nz, K5 L7z 2
mm ¥ =Xy MIELT-, =L 7 haiRlL—%— (BIO RAD. Gene Pulser)
Ik EX VA 25KV, 25 uF, 400Q) #5 %2, DNAZEA L7, 1ml
® SOC Heiz Nz, 28°C T 1 FEMRZE: R L2, W OB L v B2 KE
IBRE PR o T RFHIIC B R 2 R L Cl S e LA E & & T LB RE I IZA
F.28°CC 2 Mihs# L7, pTGV4 ZE A L72RIZT 7 a7 7 U o A (pTGV4)
pTGV2-ArbeS ZEA L7-¥RIZT 7 X275 U 7 A (pTGV2-ArbeS) & 4 fHiF
776

2-6. ¥ N\afpBEnih
2-6-1. pTGV4 BEARRDIEH

pTGVAEARDIEHIZ Y — 77 4 A7 BT K VAT o7, BE X N a O A |
ERZ G FERVNE I IZ 1emxlem BEDORKE IV EY | JEEKB A=
¥ —VICEOEmMN EIZRb L HICEE, 100 pgml OhF~A &85t
LB £5#1C 2 M5B L7277 e "7 7 U v A (pTGV4) Wik % > v — LIZTE
WT3~5 R LTce V=TT 4 A7 W0 L., 572 ERZE S L2 4
JVTRERY | IV AREHICER LT 25°CTHE L, 2~3 H., 77,7
7Y TA (pPTGV4) ZHH ETCR D ZENRTE LI n, V=TT«
A7 % 50 ml F=—T1ZB L, WEKTSH BEWES L%, VAR (A
=V, BT AT U ERIDICEK L, 1~2 #Hff 25C & Lz, V—7
T A AT PERINZHASTHED | REIZHDBE U725, = — ML (B
NR=V Yo AFvA AR B LT, &5I122~3 HE#E, X35
DFFELTZY 22— b2V E->T, MSEH (W= v hlb~AT 0%
W) 2B LR Lic, ZOREEEORE 658 67z T HEMIRIZLLTIC
IR~ 2% pTGV2-ArbeS EAKKDOIEHIZ =,

2-6-2. pTGV2-ArbcSE AR DIEH
pTGV2-ArbeS B ALLDIEHIT pTGV4 EARK L FREIC Y — 7 F A7 ¥EIC X
DITo72, TipTGV4A BEAERN OGN — T T 4 A7 T 7axxy 7 vk
(pTGV2-ArbeS) #iEHRIZIR L, WHEIAORKIIZ I F~A 28T 7
RA AW, SNl X X213 TArbeS L 4T, -2 BE4 572
DITERE 21T LT,

2-7. DEXL3#
DEX (SIGMA-Aldrich, MO, USA) (I#4=E 300 mM & 72 % X 512 DMSO
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WL T A CTERAT LTz, FEABRICITIREE 30 u M & 725 L 9 IZ/KRBHRIZIR
MU, = ha— 3% &0 DMSO # B EiiHuRO KBHEIZERIN LT,
DEX & L<1ZDMSO Z# I L7-/K#tikiZ 3 B Z &I L7~

2-8. J RN
2-8-1. Z A\ =tEikn b DRNADOHIH

ATA 7% (Gonzalez et al. 1980) % itk L TiTo 7z, Y1V Hio 72 BEA IR
HEHRTHOEIHKTTVEL THRIC L, K (300 1) % 1ml® RNA
i Extraction buffer*(ZHRE L. #I2EE 0.37 M 12725 & 912 KCl &0 %,
vortex Z W T X IRA L1z, 2 akHIT 16 sriE L. =057 (6000 g,
5min, 4°C) #17-> T, ZD FEEZMNOF 22— O LKEFE 4M 2725 &
21 LiCl =N 20K B C—BiiE U=, =058 (20000 g, 20 min, 4°C) %47

AN AIRE KIS L, 7= =7 naRL At A 2 |, 7
0oL A A 1RV, =2 — LR TR A IR E KIS EERE L C RNA
Wi e LTz,

*RNA Extracion buffer (100 ml)

1M Tris-HCI (pH 8.0) 5ml, 5 M NaCl 1 ml, 0.5M EDTA. 10% SDS 20 ml,
100 mM ATA (EtOH stock) 2ml, TINS2g . DW

FEABNCHIRE 0.1% (VIV) &5 8 91298% 2- ANV hoX ) — )V &NZ
Do

2-8-2. /W UFEHT

L7~ RNA (1 pg) % 1.5%7 Hu—AKRNL LT I RV CESIKEZ1T
STz, WKEIE N T VAL NI X —HF—T, =ZF VL7~ NIZLYREAEX
7= RNA OfFEE MR LT-%. RNA 24 1 U (Hybond-N+) [Z#55 4K
ARSI LD ATV ACEE Lz, 7R —T 13, rbeS OEfnFilEd LT
B9 % 50 bp @ 5UTR. rbeL. 18SrRNA. 16SrRNA &= 500 bp.
petA OB 460 bp % BecaBestTM (FEifiE) % HAWT [«-32P] dCTP
THE# L. ProbeQuant G-50 ¥4 7 1 % 7 A (Pharmacia Blotech LTD) (Z X
DL L=, "7V XA E¥—2 3 0% Church 5 ® )% (Church and Gilbert
1984) (29> TIT o T2, A 7 L o O, 2xSSC (standard saline citrate)
0.1% SDS EEWZ M, =i T 10455, 65°CT 15 51T o7, TDOEA LT L
Y ET 7 TEaARIP 7L — R EESESHE, BAS2500 (Fuji, Tokyo, Japan) %
FAWTHNT LTz, E£72, X7 4 VA Z B S EBB AT 72,
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2-9. Z LRI BE DO
2-9-1. ZNaNEMENS D F R0 B

ZNRNADIENSERLL-ER 8 mm OV —TF 4 A7 % fRIKZEHTHSE
HEETTVIELTHRIC LI, V=77 4 A7 —HHOHMERIZK LT 1.5 ml ©
80% (v/v) 7 b EIRINL, F =2 —7128 L&, =578k (20000 g, 5 min,
4C) #iToCLHBEEBRVERWE, 2o X7 on 7 4 v EFBOHIEICHN
Too WWEITIT & Fo T2 EVEF L, 200 11 ® Tris-glycerol-SDS Ny 7 7 —%
Nz CTHEEEMZIT > T2, O TED (95°C, 5min) %, =/L45HE (20000
g, bmin, 4C) Z1T> THELNT EEEF XV EEKE LT,

2-9-2. SDS-RA V77 VL7 I REXRUKE (SDS-PAGE)

Laemmli ®5{E (Leammli 1970) (Z7€Vy, LS 1% 10%. SS B L O Cytf 1%
1B5%DORV T 7 U7 I RFVREET SDS- AU 77 VAT I REXIKEN 21T
WZ T B LT,

2-9-3. CBB#:£%,
SS L LS #3272, CBBIZX > TH VYt LT,

2-9-4. VT RE EHT
Maniatis & ® 5 (Maniatis et al. 1989) IV, VR X T vT 4
VT EAT o T2, SS OfRHIEPL SS ik, Cytf OFetiIHt Cytf Fiik CGRALK 4%
P L0 0L T We) 22—kl s LTHW-,

2-10. 77 4 VEFEOHIE
KV —TF 4 AT NBELNTE S0% T N URIET O aa T 4 VEA &R
(u g/ml) 1% Porra @ 5% (Porra et al. 1989) (Z6EVy, A TFTDOXTEH L7,

8.02 (abs663—abs720) +20.2 (abs645—abs720)
abs663; 7 117 ()L b ORIE
abs645; 7 1 a7 ()L a ORIE

2-11. JtEROEEDORIE

CO: DEER (xmol CO2m?2s1) (XILASDFE (Yamamoto, et al., 2006)
IZHEVY, infrared gas analyzer (LI-6400, Li-Cor, Lincoln, NE, USA) % AW\ T
HE L, WERET, EREMEICHOWEEET 6 ecm2 UL ELOHEFBO L D%
HNTIT o7,
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2-12. B FIEMBEBIE

EAZTID B 7=, BT (2.5% glutaraldehyde in 50 mM PBS *pH 7.2)
DA TR E A ATz, 4CT 2 RFfEIFFHE L 72, 100 mM PBS Taif L.
1% osumium in 50 mM PBS H{Z 4°C C—HeERE L CHREE L1z, FiRIZ 2 K
MErE L7otk, 7r L oA S04 NICERTRIE S S TEBRIELZIT- 72,
Wik S 7= #1#%1X Spurr i (TAAB Laboratories, Berkshire, U.K.) (2@
L 7=, ULTRACUT UCT =X 7 = b — A& (Leica Microsystems, Wetzler,
Germany) %A, XA T7F FFh A 7 CUIFZERL-1%., BEEZH 7Y
v RICEE7=, Y7Lt uranyl acetate & lead citrate TYL(a L., FHiEHE
FBAf%$E (H-7100, Hitachi, Tokyo, Japan) T#l£ L 7=,

*PBS
137 mM NaCl, 8.10 mM NazHPOy4, 2.68 mM KCl, 1.47 mM KH2PO,

2-13. In vivo’ )V A T~ L EER
ZNRXADIFEDER L RTED in vivo 73V AT L FEERIT Cohen & D7k
(Cohen et al. 2006) % —HkZ L CiT>72, 1 mM ® NaHCO;3 & 0.25% (v/v)
@ Silwet-L77 (Lehle Seeds, Round Rock, TX, USA) M L7=500 pl D57
TN LEZERDMS B MU 4B DY —7 7 ¢ 27 (EA 8 mm) #ig L7z,
40 puCi D3B8 AFF =% MSEFHUCHIN L, Dk 90 BRI EZER 7% H
WT 38 A F A = A HERNIC e A 8 7=, T L& NERE 25 1 mol m?2
s1OHENTIC 40 HHEE L%, V—T7T7 4 A7 % F2—7I1ZBL 0.1 M
Tris-HCI (pH 8.0) T 3 [AI¥L# L7z, AEFR TH HH 72, 0.1 M NaCl, 5 mM
EDTA. 10 mM B-A/N A7 hxX ) —)b 25 mM PMSF Z#ML7- 0.1 M
Tris-HCl (pH 8.0) #zx., F2a—7DOHTENIELEZ, AU F UL o
THIlOZRRE 2 B0 B 7-1% . BIEIC Tris-Grycerol-SDS /N 7 7 —ZJN 2 &
L (95C. 5min), # /"7 HEHEKZMHM LT7Z, SS & LSIT15%DOKRY 77 U
T 2 R VIEE T SDS-PAGE #1717\ % L X 2058 LT, 7 VI S
72 . BAS2500 7 4 /L. (Fuji) AW CTy 7L,

2-14. RV YV — LFEHT

ARY Y —2AlE Davies H D J7{%E (Davies and Abe 1995) % —¥#kZE L7=> =
BE AL B L > Tl LTz, Y10 o - BEARAERER THOEILELT
TOELTHRICLE, EBALELNZHERIZ1.5ml Oy 7 7 —U*OH TR
TV =T A AL, BHLSEE (15,000 g, 10 min, 4°C) Z17-> T LiFE#/,
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BNy 7 7 —B*OHF TR LT 4.6 ml D 15-60% 0 > = HEHEEARE O F
WCEE L, #iELA2{T->72 (65,000 rpm, 50 min, 4°C ; BECHMAN SW55 =
—X—=), WIRIZT T AT v 7R T TR L, 8 DDT7 T 7 v a skl
T 650 ul ¥ >2Fa2—7I¥ L7-, [EEFC UV =% — (Monitor UV-1, GE
Healthcare UK Ltd., Little Chalfont, England) T 254 nm OWE2HIE L 7=,
KT 2—TITHIEE 5.1—-5.5M & 72 % X 9|2 Guanidine hydrochloride % /il 2.
77o =D& XRIFEZ in vitro TER L7z cap & & poly A ZfHIL 72 5 ng @
Renillaluciferase mRNA &/l 2 7=, Renillaluciferase mRNA [3f¢\ T1To41
% RNA O EfE L ©8 RT-PCR TOY > FAOMIEEIT ) O Lz, F
2—7IEE HI2 100% =% / — V&2 Z2-20C C—WeFE Lz, =008

(20000 g, 40 min, 4°C) THILE 80% =% / — /L Tly# L7-%. RNeasy
¥ v I (Qiagen, Hilden, Germany) %\ T RNA R L7z, Z oL Z[FFF
\Z DNasel 2LFL H, 7o 72, FEHRIL 72 RNA 135/ & W\ CE= RT-PCR IZfEA L
7

*No 77 —U
200 mM Tris-HCI, pH 8.5, 50 mM KCl, 25 mM MgCls, 2 mM EGTA, 100 n g
ml! heparin, 2% polyoxyethylene 10-tridecyl ether, and 1% sodium
deoxycholate

**)Xv 77 —B
50 mM Tris-HCI, pH 8.5, 25 mM KCl, and 10 mM MgCl.

2-15. mRNA® in vitro& ik

Cap & & poly A ZfFhN L7 Renilla luciferase mRNA O & IZ 1
mMESSAGE mMACHINE T3 transcription kit (Ambion) Z M, iRkfF =1
7=7a b a it o -, AR E 72 RNA 133 v M2AHE O DNasel THLEE L 72,
Bk S RNA O RIT LiCl (bt KO =% 7 — ki L v 170, fHEo
RNase-free /K CiafiE L7z, RNA BT SR 2 W THIE L7, RNA @
I 1.6% 7 e — AR/ LT I RTVESGKENC XV BE L,

2-16. EERT-PCR

Transcriptor First Strand cDNA Synthesis Kit (Roche Applied Science,
Mannheim, Germany) & anchored-oligo (dT) 7 J A ~—ZHW., %777 &
2 MBI L7 RNA Wi e S =T O H LT, — &8 cDNA &5k L7z,
— A8 cDNA i1 LightCycler 480 System (Roche Applied Science) 12 X %
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Ef& RT'PCR 7 7L —r& LTHWEZ, PCR X 10 ul OFRTITV,
LightCycler 480 SYBR Green I Master Mix (Roche Applied Science) & 75i&
(GAIH R 7 T A ~—% iz, FRIZ SYBR Green 1125 %4065 MG
L7z, 7 —% OfiEHT 1% LightCycler Data Analysis Software (Roche Applied
Science) MW TITo7z, BB IR T T A4 ~—IZLLFOH O %
7=
rbel

TrbcL1556 (5-TTGTGAAGTATGGAAAGAGATCGT-3)

TrbcL1625 (5-TTCCTGCTAATTTATCTGCTAATGTC-3)
actin

Tactin262 (5-TGGCATCATACATTTTACAACGA-3’)

Tactin310 (5-AGGTGCTTCAGTGAGTAGTACAGG-3)
petA

TpetA313 (5-AACGTGGGGGCTGTTCTTAT-3)

TpetA367 (5-TTTCATCTCGGGAGAAATACG-3)
Renilla luciferase

RLUC_for (5-GAATAACTTCTTCGTGGAAACCAT-3")

RLUC_back (5-TGCTGCAAATTCTTCTGGTTC -3)

T, HTTA~—0HET D cDNA OLZRFHT D2 & 2HRT D20
WZ.PCREMIOT T v — A7 )VEKIKEN 21T > T2, rbeL mRNA, actin mRNA,
petA mRNA OK 7 Z 7 v a UMb LMEIL, £ Renilla luciferase
mRNA D57 Z 72 a VIpbRRONTMMTHIE LT, fMEROKT T 7 a
DL 8 DD T T 7 v a ORI EDDEE (%) TTI 7€ RLE,
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SR ES
3-1. DEX#E R B R OB EHERR

A5 TlE DEX S8R BLRZEA LB Y SaZ/EH L, TArbeS &
fHiF iz, Zo&aik, DEX BRI LYW 7 o F & v & rbeSmRNA D5 %
FHE L, WIENED rbeS mRNA OFBREZ IR RIICHD S LR TE
%, DEX $BERHZITEREN 7 TGV & tet AL —% —fl4] (6XtetOp) 75
L STV D, BE G K 1 TGV 1T tetracycline repressor DNA-binding domain,
rat glucocorticoid receptor hormone-binding domain, I X O transcriptional
activation domain of Herpes simplex viral protein @ 3 fifED %7 2= k)
LR INDF AT X LRI ETHY , DEX OIF(E N Tld 6xtetOp L #EHT 5

(Fig. 4), ZOFEH, 6xtetOp O FHIZHEHAE SN2 T T & A rbeS mRNA
DEENPIIR S5, DEX ALEE A 4T > Tu7e\ TArbeS & /N 2 T B AERRRIERIC
ARL, T2 LN TEO, FERIZIE T R0 & S ik 2 i
L7,

ZORBLRNPYIFFE D (I < Z L 2D DT To AR D TArbeS 4 /N = hE
MR ZHEFED O 35 HMIAKRBHRE: L. FtW\ CRBHKIZ DEX 23N L 722 ICNTE
M rbeS mRNA OEFREEZH T, T ORER., DEX LEE 41T > 7= TArbeS # N
= TIE 48 KRR 1T/ W AT TR AR ATRE 72 L ~UL & T rbeS mRNA O
RN Lz, —F . DEX O TH %5 DMSO THLEL L7z (DEX MLEEA 1T
P72) TArbeS # 32 Tk rbeSmRNA OZHEEIIEL LighoT-, F12, B
AR L Cb [ABRIC DEX ALBE 21TV, DEX £ D6 D7 rbeS mRNA O
BICHBE XN LR LTz (Fig. 5), & OERIZITET T o ¥
NafEMIREE R LT,

3-2. IR BRI RrbeSD 7 v 7 B 3 EZ N AEMERDERICE 2 D5

MR rbeS % ) v 7 B0 L= Z Nk Clid, Y — A1 (R
DAEFERET]) DR TIZL Y, AR AZ— Ok, EOKEEM, AR T
DEIDOR SO, BEHRLORESORED DR E, RALND Z LRHESH
TV% (Tsai et al. 1997), KWL TY rbeS ZRifr BRI ) v 7 XD LTz
Ba. FUS Y —ARRITOIERTIZE Y XNk ERE N2 — 0 BNEIT D
AREMRE Z BND, 2 TET, DEXUHEZITHI XA I I RZDHDZ N
TIDERICG X DB LMD, #E% 25 H, 30 H, 35 H, 39 Hfff L
7oK L TENEN DEX LB ATV, £ DB OER N — 28I LT,
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FEfEr: 25 H, 30 H HIZ DEX LERAATV, $EFEHE X2 T 54 HH £ THIEE L
72 TArbeS # /32213 DMSO LB %17 - 7= TArbeS # 32 (Fig. 6D) (kT4
EDVIEFIELS . A4 X/ s g E7- 572 (Fig. 6Aand B), F7-,
—HOIEITHEL L T2, — 7 CHEFE% 39 H HIZ DEX 4B %17 - 7= TArbeS
Kok, 54 H B F THES L72KES T DMSO AL A2 1T - 72 TArbeS # /N =2 &[]
FROERNRE — 2R LTc, 2O NNaTHL—HOENFI L Tz (Fig. 6C),

3-3. DEXALEHRFZ BB L CWeBEIXEE R L RRO M EMRES 2R T

HfEt% 35 H HIZ DEX JLEE %47 o 72 IArbeS # /X2 ZHOWTIE S HIZFEAIC
KB AT ~T-, Fig. 7138 % 35 H H D TArbeS # /3= (A, B) & #44k (C)
ERLTWD, ZhbOfEWER%EZ DEX b L <X DMSO ¥ L 7= /K#HHE T &
52 13 HiE#E: L=, ZOfEE., DEX AL #4175 7= TArbeS # 32 (D) 3%t
B & /Na (DMSO B %177 IArbeS #/3=2 (E), B DEX ALBE 21T
STEBERE (F)]) Ll LT, —5HOEICHEAITRD BT HE Liﬁt@%%o
I}7=, Fig. 7D, Fig. 7TE TR EN TV D X N3 DIEIZITZENEN T BIEEFIC
N 12 £ TOFFZ DT, Fig. 8A. Fig. 8B IZZNEi~T L 9 72 No. 7 fp%
No. 12 DIEE LI OfENTICH V- (Figs. 8Aand B), BAKOIEIZ W T B (A
RICEFZ o0, ATV,

% 35 H HIZ DEX QLB 24T 572 TArbeS Z RN L xfBo X Ra b oERE
B — 2 DEZFARD 2D, AN DEX LB 24T 9 EAT, #1535 HH
(28 L7-WF U C TArbeS # N a BB AERL & RO AR GEDOME) 2L TWnWbh 2
L a7z (Fig. 9A), IZDEX & L < |2 DMSO #LEEf% 13 Hffi# L7z & 3
2% My, No. 7725 No. 12 DEDIE (em) ZHETHZ & T, MO Z =2
DEEL RE I &g L7z, DEX AEZIZH L BB L72% (No. 10, 11, 12)
& DEX AVERRS (29 CIZAFE L, DEX ALEEfL IR L7=3 (No. 9) (Fxfi &tk
RCT/INEMoT=, —F7TDEX QBRI 53 TIZER L TWi-%E (No. 7. 8) I
K LIZIER URE S THHo7- (Fig. 9B), —#DE (No. 9, 10, 11, 12) T
BEALNR 5N 570, DEX ALEE 5 14 AfE LIZEDOZN LN T, HALEHE
bizvoroa T g VEREEPFHAREZN, AR EBDICHAOEIZIZ I/ on
TANNEL EEN, HELTWAETIIDbT N RELrEENTWRNho Tz

(Fig. 10), No. 9 OZE Il Nk TH D DX L, MOERALIZEL L TV
7=DT, ENENOFHNLZ No. 9 (g). No.9 (y) (Fig. 8C) L4 fFHiF. fEBINIZ
fiEdT L7,

ERNDO 7 va 7 4 VERBITEARSPCERKORIZEDRE LD RS 5 &
WHZENFMBLNTWD (Eckhardt et al. 2004), % Z T No. 7 DEE L No. 12
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DIETHAFGHE & EREAMEE 272, No. 7 DT DEX ALHEEFHZ I CTIZE
BZ 2 TV -HE, No. 12 OIEL DEX MHEH IR L-5E L L T2 hk
ST, B RGEE L COs DWRINE (1 mol COsm?2s1) 125> THHlL7~, No.
T OEOHAFGEEIZE LTI, B TORITIRLID L OO IEFITHERBT
bivTuz (Table. 1), F72., FERAEEICE L IO b0 EEITR G
72 7= (Fig. 11Aand B), —7C. No. 12 O Tl A ks | X FpH JE %
TEZD LU E T LTz (Table. 1), IERAMGE IR LTk, BERA
~DOGCIZR LN b OO B EITR ST, MR E L T T i
TR R0 7= (Fig. 11F and G), No. 9 (g) TIXIEMREIAEE
IZ No. 7D H D & RIREDFHMZ 7R L T2y, A RGEE N No. 7 D H D &
THEDLTD, T 7 RNIBIE S0~ 7= (Table. 1, Figs. 11C, 11E), No.
9 (y) OIERAEREEIT No. 12 Db O L [FRBEORHE AR L, Jet Gl B IR
JE% Flal> Tz (Table. 1, Fig. 11D), FEOHEE, 7 vv 7 ¢ VEH EIIMHEY)
IR, BERC— oot 247 ->7= (Sokal and Rohlf 1995) (Figs. 12-14),

INLOEREE DL L, FFEND 356 HBEIZC DEX LB A1TWVWE 512 13

H (HL<IX14 H) Bl L& N aEORIBIRIRT 2 FBEO X A 72

3tz (Table. 2), — 2l DEX AWEERFIC 3 CIZEB 2 & 2 T3 (No. 7)
DORBAT, REZ, A, Zru 7 VEFE, CEMEE, BERAEMEEICE
LT, ®LENRAONoT2, DF D ZDIEX rbeS mRNA &E3IEF 1T
ML TWDN, EFRIELFRRICEAREZITV., FERENORE bl & A b
DIZRNWEEZ D ENTE S, b9 —2lL DEX A% |2 R L7-% (No. 12)
DR CT, ZNHDOE TN ELLT/HhEL, HELTWE=, Zer 741
AR, KERHGHE BT L, EREEDL H0Ic8EL TR oTe, o
T, ZOEIERACT o F o A rbeS Z BB S I-MMIEDOBEICH YT 5
DEEZOLND 2L WL ONDORBFNZONWTTIBEICT »F & A rbeS
ERERRINZHBLL T X N aTHEINTHARIA L BB KE D -
7 (Jiang and Rodermel 1995, Tsai et al. 1997, Schoefs et al. 2001)

ZDEHT, AR R D Z L 72 < rbeS DFEBL A M) T X 5 HEBCR M
WeSE T & 7171&5\ LUF. DEX L2128 L < BB L 723 & DEX ALBRFIZ 9T
(IR LTIV BE 2 XBI L Tt 217> 72,

3-4. DEXAUEZIZH L < B L 72ZE TIIRuBisCOOERE L LSOFIREN F
LSBT S

FERit% 35 HE2 D 49 H B &£ T DEX LB 21T - 7o # 3 a & VIR RE B Y
(ZNTEME rbeS mRNA OFME 2D ST & & D rbel DFEBUZ DWW THI~T-,
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DEX fLEZICH L B L7723 (No. 10, 11, 12) Zfi#HT L= %E. mRNA
DOEFEEICE L TIX rbeS mRNA X/ W Ui TR RREZR L~V & Tl L
T3, rbeL mRNA OZEFEEIIA IR & LR TR E =T R S0 - 7= (Fig.
15), 18rRNA & 16SrRNA # ZNZEIULEIsFDOFIO 2 b —/Lis LU
B OO ha—LE LT P U EITo 1208, FNEhots
BREWDOEMEIL DEX LB 21T > 72 IArbeS # /N k S TEITA SN2 0o
7= (Fig. 15), &XIZ RuBisCO OEMEZHRH7-OIZ, TNENOZEN LRI
L7=% v 87 iRk # SDS-PAGE T4y i L 7-%. CBB THNAFDHE R E
Y Lz, TORESE., No. 9 (y). 10, 11, 12 »ZETIE SS, LS izt A

FERBLTWARWZ E2vranyz (Fig. 16), No. 11, 12 DL —2TiX SS & 1F
R UBEE L RT X X7 BEONN RRR BN (Fig. 16; asterisks) . ?L
SS Pk Z W2 T = A X T TN B O/ RiE SS TIERW I & ZifEqE
7= (Fig. 17),

LS OFRED A Z D 72012, No. 12 DEZEZ AW T 358 A F A4 =12 &
% 40 43 F‘ﬁ@ in vivo 7L A 7/\/1/%%7E{T0710 ZDOFER. SS B L UVLS T 358
AFF =TT EAERDIAEN TV 2N RS 7z (Fig. 18B)  feV M T,
rbeL mRNA ICREETDIVRY —LBERRDRY V— L2175 Z & T,
LS OFIFRE % %R & el L7z, No. 12 OFENSHIH L7~ mRNA % 15%-60%
Oy aFBREAZFHL TR Y —2BEAE L TWDLEIZNESTH f*ﬂﬁb 1/%\
70 valE&Einb rbel mRNA O& % EHE RT-PCR (qRT-PCR) |
THIE L7z, DEX L% 1T - 7= TArbeS # /X2 No. 12 DETIL, FAU V—A
B CAFAET D rbel mRNA OEIE MR & H_THA LTz (Fig. 19),
No. 12 ODETL4 rbel mRNA OEFEEIL [ArbeS Z /32 L CTEIT A 1
enie®, Fig. 18 & Fig. 19 OfEH i DEX ALBEfZICZIRB L723ETIX, rbeS
mRNA 2380 L7235 AHBICAR SN D LS OBNBEDL T Z Lick-> T, &
AR LS OFBEORHE MTHON TWNWAEZ L2 RR L TWAHEEZHND,

T/, ERAELGFOa bo— b LT petAlZHOWT, /U RITIC &
petAmRNA OEEE% (Fig. 15) . 7V = A X UfEHTIZ L 0 Cytf D& &% (Fig.
20). ¥ atEOEEARIC L > T RNA 2508 L7-% qRT-PCR |2 X » TH&H4y
\ZAFTET 5 petA mRNA O &% (Fig. 19) ZNENHTN, ENEDER
T DEX L #4757 TArbeS # Nz LR CRERETIR N o T2, —F
T, in vivo /N VA T~V EERTIE DEX ML % 1T - 7= TArbeS # /X220 No. 12
DIETO YV T F T LERIC G- 7= (Fig. 18), LoxL. R YV —AfifHf T
254 nm TOWNEFHRB L. R YV — LSO mRNA B L TWHDT,
ZOETITEERNCERRIEENE T LTS EE 26D (Fig. 21), FEBEICE
B fOary va—LTHDHT 7 F v OREIL DEX AL %217 > 7= TArbeS #
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/X2 ® No. 12 DEETHAD LTz (Fig. 19), LI EOFEEEE NG, DEX ALEE
BRIZHT L ER L2E TR EDHR Y (Rodermel et al. 1988, Khrebtukova
and Spreitzer 1996, Rodermel et al. 1996) & [F#kIZ, LS OFEREDE/IZ &
V. SS & LS OFEMENHHFHL THDTLHEBZ2 61D,

3-5. BRHECIIFHICARENSSSOEIZLSOEREICEE LW

% 356 HEHS 49 HH £ CTDEX LB A2 AT 5 72 #3325V, DEX AL
PRFFIZ 9 CIZEB L CW=EE (No. 7) 2T L7-KES. rbeS mRNA &iZftho
HE L [ARRIZ ) U TR ARRE/R LUV E Tl LTz (Fig. 15), No. 7
DHETIX rbeS mRNA OFEFEEN D5 Z & THHIZHRK S5 SS D&MD
V570 DEXALERLIEIE RuBisCO OEREEN A5 2 L NP S,
L2 L CBB 45 R No. 7 DEETIX SS. LS 312 DEX #LEE %217 - 7= IArbcS
Zoa bR TETRONNWZ Enbhrole (Fig. 16), £7-. rbecL mRNA
DOERBEICE L THLEFA LN - 7= (Fig. 15), Z Ot FITIEA Bad E O fhir
L —F4 % (Table. 1), £72. petA DFRIIZHONTEH, (R EETIR O
2ino 7o (Figs. 15,19, 20), ETiR~_7= X 912 DEX #LBE %247 > 7= TArbeS # /N
22® No. 7 DEEIL rbeS mRNA % EFE L CTOZRWA RTIR E RO L~V TRAE
FRZATV, BT REERMANORE LM L TWD &2 bbb,

ZDOETLS OFREAZFRDT-DIZ in vivo 7SIVA TNV FEREIT-T- L 2
A DEX PR Z 1T 5 72 TArbeS # /N2 DIETILSS DN R S e -T2,
—FTLS O/ RiFxt i & RO S THi S 7z (Fig. 18A) , E#IM @ DEX
RLERIC X5 RIS ZE L. RuBisCO OEfERE & LS OFIER &2 )
5 38 HH® IArbeS %32 (DEX & L < 1% DMSO Z/KBHEZFRML ThE 3
A#&i#E) O No. 7 DIETH T, ZOFMR, ZNAOLOETHRERE) S 49 H#RH
L7z#/3a® No. 7T DIEZ W= FER L FRFEOKEN RO (Fig. 22), -
R Y Y — LR O E S | rbeL mRNA ICHES T2V R Y — L ORI L 7%
MAEGNT, actin & Cytf OFIRE L ZLITR 6572 (Fig. 19), Zihvb
FERIL, D7 E B EFICREREIT> TV A EBITETIX SS 1X LS OFERAE
B Lz E&ZR LTS,

25



pTGV4
— 35S >| TGV | pA-ocs KM-resistance f—

PTGV2-ArbcS
—Bar-resistance |6 X tetOp |TATA X antisense rbcS |pA35S |—

Fig. 4 DEX-inducible antisense rbcS gene expression. Structure of the
DEX-inducible gene expression system. pTGV4: The DNA fragment encoding
the chimeric transcriptional activator TGV protein is placed between a
CaMV35S promoter (35S) and an octopine synthase polyadenylation signal
(pA-ocs). KM-resistance is the kanamycin resistance gene. pTGV2-ArbcS:
The antisense rbeS gene is placed between a synthetic promoter consisting of
six tet operators (6xtetOp) upstream of a TATA-box and a 35S
polyadenylation signal (pA35S). Bar-resistance is the bialaphos resistance

gene.
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0 24 48 72 ()

|ArbcS (DEX)

|ArbcS (DMSO)

WT (DEX)

Fig. 5 A time course (0, 24, 48, and 72 h) of rbeS mRNA reduction after DEX
treatment in the expanded leaves. Northern hybridization experiments
were performed with 1 u g of total RNA extracted from the leaves of one of
the following plants: DEX-treated transgenic plants, IArbcS (DEX);
DMSO-treated transgenic plants, IArbcS (DMSO); and DEX-treated
wild-type plants, WT (DEX). The membranes were probed with the rbcS
fragment. The ethidium bromide stain is shown as a loading control.
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Fig. 6 The growth of IArbcS plants after DEX treatment. 54-day-old
DEX-treated or DMSO (no DEX)-treated IArbcS plants. (A) DEX-treated
from 25-days-old. (B)DEX-treated from 30-days-old. (C) DEX-treated
from 39-days-old. (D) Cultivated in DMSO-containing hydroponic medium.
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Fig. 7 The growth of IArbcS plants after DEX treatment. (A, B)
Thirty-five-day-old IArbcS plant prior to DEX treatment. (C) Wild-type
plant at 35-days-old. (D) Forty-eight-day-old IArbcS plants after DEX
treatment from 35-days-old. (E) Forty-eight-day-old IArbcS plants after
DMSO treatment from 35-days-old. (F) Forty-eight-day-old wild-type
plants after DEX treatment from 35-days-old.
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Fig. 8 The leaves of IArbcS plants after DEX or DMSO treatment. (A, B)

Detached leaves from the plant shown in Figures 4D and 4E, respectively.

Leaves were numbered from 1 to 12 from the bottom. The leaves from Nos.

7 to 12 are shown. (C) The No. 9 leaf of the plant shown in Figure 4D. No.
9 (g) and No. 9 (y) are the green and pale green parts, respectively, of the No.

9 leaf from a DEX-treated IArbcS plant.
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Fig. 9 Leaf size of IArbcS and wild-type plants. (A) The maximum
width (cm) of each leaf from wild-type plants (black bars) and IArbcS plants
(gray bars) prior to DEX treatment (at 35-days-old). (B) The maximum
width (cm) of each leaf from DEX-treated IArbcS plants (white bars) and
control plants (black bars, DEX-treated wild-type plants; gray bars,
DMSO-treated IArbcS plants) corresponding to the leaves in Figures 4D-F.
The values are the averages of four plants, and the bars represent the

standard deviation (SD) of four plants.
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Chlorophyll content (ug cm™)

i

8 999 10 11 12
(YY)

Leaf No.

Fig. 10 Chlorophyll content per area (u g cm? of each leaf from
DEX-treated IArbcS plants (white bars) and control plants (black bars,
DEX-treated wild-type plants; gray bars, DMSO-treated IArbcS plants)
corresponding to the leaves in Figures 4D-F. The values are the averages of
four plants, and the bars represent the standard deviation (SD) of four

plants.

32



No. 7 No. 9 No. 12
IArbcS (DEX) 5.6 0.5(g) -0.4(y) -0.2
IArbcS (DMSO) 5.7 8.5 8.1

Table. 1  Photosynthetic levels in the Nos. 7 and 12 leaves from
DMSO-treated IArbcS plants and DEX-treated IArbcS plants, which
correspond to the leaves in Figures 4D and 4E. The photosynthetic level
was estimated in COs fixation (z mol CO2 m2 s1).
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IArbcS (DEX) |ArbcS (DMSO)

Fig. 11 Chloroplast ultrastructure. (A) The No. 7 leaf from a DEX-treated
IArbcS plant. (B) The No. 7 leaf from a DMSO-treated IArbcS plant. (C)
The No. 9 (g) leaf. (D) The No. 9 (y) leaf. (E) The No. 9 leaf from a
DMSO-treated IArbcS plant. (F) The No. 12 leaf from a DEX-treated
IArbcS plant. (G) The No. 12 leaf from a DMSO-treated IArbcS plant.
These leaves correspond to the leaves in Figures 2E-G. S; starch granule.
Scale bar=1 pm.
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Leaf No. 7 8 9
Plants| W I W [ W [
7 W
I *k
g LW *
I *k *ok
9 W *k *ok *ok *
I %k *ok *

Fig. 12 The maximum leaf widths were statistically compared between
plants and among their leaves by one-way ANOVA. For data presented in
the table, a post hoc Tukey's HSD test was carried out on the ground means.
W, wild type; I, IArbcS. Symbols denote significant differences (*, P > 0.01;
** P> 0.05).
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Leafl Nnts| WT | Id% | Idm| WT | I | Idm| WT| Rix | Idm | WT | J&k | Idm | WT | Tdix | Idm| wT | 6%
WT Idm
[dx
Idm
WT
Idx
Idm
WT
9 [Tdx
Idm
WT
10 [Mdx
Idm
WT
11 Mdx
Idm
WT
12 [T

Idm

Fig. 13 The maximum leaf widths were statistically compared between
plants and among their leaves by one-way ANOVA. For data presented in
the table, a post hoc Tukey's HSD test was carried out on the ground means.
W, wild type; Idx, IArbeS (DEX); Idm, IArbecs (DMSO). Symbols denote the
existence of significant differences (*, P> 0.01).
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Fig. 14 The chlorophyll content of leaves was statistically compared

between plants and among their leaves by one-way ANOVA. For data

presented in the table, a post hoc Tukey's HSD test was carried out on the
W, wild type; Idx, IArbcS (DEX); Idm, IArbcs (DMSO).
Symbols denote the existence of significant differences (*, P > 0.01; ** P >
0.05).

ground means.
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The expanded leaves The emerging leaves
prior to DEX treatment following DEX treatment

(leaf No. 7) (leaf No. 12)
The amount of | l
rbcS mRNA

Size - ]

Color — Pale green
Chlorophyll content — ]
Photosynthetic level — ]

Chloroplast — Not developed

ultrastructure

(—; Not changed, | ; Reduced)

Table. 2 The phenotypes of two kind of leaves from 48- or 49-days-old
IArbcS plant treated with DEX from 35-days-old. Leaf No. 7 shows the
phenotype similar to those of control (or normal) leaves except for the
reduction of rbcS mRNA amounts. Leaf No. 12 shows more sever phenotype
than those of leaves from the tobacco plants constitutively expressing the
antisense rbcS gene previously reported.
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7 8 9 10 11 12 LeafNo.
rbcS mRNA
rbcL mRNA
16SrRNA

18SrRNA
petA mRNA

|IArbcS (DEX)

rbcS mRNA

rbcL mRNA
16SrRNA

18SrRNA
petA mRNA

IArbcS (DMSO)

rbcS mRNA
rbcL mRNA
16SrRNA

18SrRNA
petA mRNA

WT (DEX)

Fig. 15 The amounts of rbeS and rbeL mRNA. Northern hybridization
experiments were performed with 1 p g of total RNA extracted from the
leaves of the following plants: DEX-treated transgenic plants, IArbcS (DEX);
DMSO-treated transgenic plants, IArbcS (DMSO); and DEX-treated
wild-type plants, WT (DEX). The membranes were probed with rbcS, rbcL,
18SrRNA, 16SrRNA, and petA fragments.



7 8 9(g) 9(y) 10 11 12 Leaf No.

LS
IArbcS (DEX)

SS

7 8 9 10 11 12  Leaf No.

LS
IArbcS (DMSO)

SS

LS
WT (DEX)
SS

Fig. 16 The amounts of SS and LS proteins. Protein solutions were
prepared from leaf discs from the following plants: DEX-treated transgenic
plants, IArbcS (DEX); DMSO-treated transgenic plants, IArbeS (DMSO); and
DEX-treated wild-type plants, WT (DEX). Equal volumes of protein
solution were loaded and electrophoresed through 10% (for the LS) or 15%
(for the SS) SDS-polyacrylamide gel. Gels were then stained with CBB.
Asterisks (*) indicate bands of the same mobility as SS proteins in the lane of
Nos. 11 and 12.
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IArbcS (DEX)

7 8 9@ 9y 10 11 12 LeafNo.

Fig. 17 The amounts of SS proteins. Protein solutions were prepared from
leaf discs from DEX-treated transgenic plants, IArbcS (DEX). Equal
volumes of protein solution were loaded and electrophoresed through 15%
SDS-polyacrylamide gels. The gels were analyzed by transfer to
nitrocellulose membranes for western blotting using an « -SS antibody.
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No. 7 No. 12

WT  1ArbcS  1ArbcS WT IArbcS IArbcS
A (DEX) (DMSO) (DEX) B (DEX)(DMSO)(DEX)

o2 il
LA

e

LS— LS+

— ] :
SNind s b

Fig. 18 De novo synthesis of the SS and the LS. (A, B) We incubated leaf
discs from the Nos. 7 or 12 leaves from the following plants in
[35S]Imethionine mixed MS medium: DEX-treated transgenic plants, IArbcS
(DEX); DMSO-treated transgenic plants, IArbecS (DMSO); and DEX-treated
wild-type plants, WT (DEX). After 40 min, proteins were isolated and
electrophoresed through 15% SDS polyacrylamide gels. The gels were dried
and analyzed on BAS2500 film.
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Fig. 19 Polysome distribution.
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Quantification of mRNA encoding the LS,

actin, and Cytf in individual fractions by real-time PCR. The distribution of

each mRNA across the eight fractions is shown on a percentage scale.

The

values of each mRNA are corrected by those of Renilla luciferase mRNA.
The bars represent the SD of three samples.

Black square, DEX-treated

wild-type plants; gray square, DMSO-treated IArbcS plants; gray triangle,
DEX-treated IArbcS plants.



No. 7 leaf No. 12 leaf

WT I1ArbcS I1ArbcS WT IArbcS [1ArbcS
(DEX) (DMSO) (DEX) (DEX)(DMSO) (DEX)

Cytf

Fig. 20 The amounts of Cytf proteins. Protein solutions were prepared
from leaf discs from the following plants: DEX-treated transgenic plants,
IArbcS (DEX); DMSO-treated transgenic plants, IArbcS (DMSO); and
DEX-treated wild-type plants, WT (DEX). Equal volumes of protein
solution were loaded and electrophoresed through 15% SDS-polyacrylamide
gels. The gels were analyzed by transfer to nitrocellulose membranes for
western blotting using an « - Cytf antibody.
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Fig. 21 Polysome distribution. Representative ultraviolet absorbance
profiles for total RNA from the Nos. 7 and 12 leaves of DEX-treated IArbcS
plants and DMSO-treated IArbcS plants fractionated on 15%-60% sucrose

density gradients.
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A 1ArbcS 1ArbcS B I1ArbcS 1ArbcS
(DMSO) (DEX) (DMSO)(DEX)

TLE A

LS~ LS— bl sl

SS— | SS—

Fig. 22 RuBisCO expression in No. 7 leaves from 38-day-old plants.
Protein solutions were prepared from leaf discs from the following plants:
DEX-treated transgenic plants, IArbcS (DEX) and DMSO-treated transgenic
plants, IArbcS (DMSO). (A) The amounts of SS and LS proteins. Equal
volumes of protein solution were loaded and electrophoresed through 15%
SDS-polyacrylamide gel. Gels were then stained with CBB. (B) De novo
synthesis of the SS and the LS. We incubated leaf discs in [3S]methionine
mixed MS medium. After 40 min, proteins were 1isolated and
electrophoresed through 15% SDS polyacrylamide gels. The gels were dried
and analyzed on BAS2500 film.
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4.5

ARFZETlE LS OFFRFIEEAE I O\ T X 0 3ECHE 2§ 5 72012, IEFIC
HEKDBITOINTWDEETOD, rbeS OFBLZMEH| L1z & 212 LS OFERMN ED
I BET 200 EHR~T, ZOBMOT-DIZ DEX FHERIRZFMHAL. N
TEME rbeS mRNA O 84 R RIS S5 2 LN TE LG nik ¥
N3 (TArbeS #/32) ZAEH L7z, T A TArbeS # /32 Z K355 T 35
HMAR SB7-%. DEX 23 L7 /K#HE CE HIcEE 26t 5 &, %48%
W IZIE ) W R TR AR FTRE 7R L~UL & TITENE rbeS mRNA O ZfEE
@9Lt(mg&oé%_ﬁﬂLMﬁ%ﬁétb\%@ﬂ%355&0mm&
Z N2 DEX LB 21TV, S5I1C13 H (L L<IX 14 B) #&ifa L=, FKEA

AR A, TOZANADEITIRELS QI T 2RBAORBMEZR LT, —

1% DEX JLBRIF 213 TIZERE L TW-EDRER . 4 9 —oi3 DEX JLpi%
WCHT LB L-EDRIMTH 5,

4-1. JRBHEEIZBIT D LSO RS

No. 7 DZED X 9|2 DEX LB 2 CTIZEB L TV 22 TlE rbeS mRNA 1%
FEAEEBELTEBLT, HiICAKSND SS bIFEAEFE LS T
(Figs. 15 and 18A), L22L., DR, K& X, /nu 7 o VEHE, HERE
3% . RuBisCO O EF & A RIEE IO b o L 23R 5 /e h - 7= (Figs.
7-11,16), 16> T, T DOIETI rbel 21T U & 5 WA B EE R T DR B
DWTHANRD & TR E 72 2 IR —®EDE, b ML R, A7 mr—R70 Y
—DHERENTWD EB 26N, Fm T2 X 212, B ErEEO—E
ZPHET D &5 AN L A ISZ 635 & LS 25 EetA ik B
BIRIZa— REINDH 7 EOFRRB IR S b, 1> THERRIZR rbeS @
/ v 7 X7 N2 - T RuBisCO OFZFENHAD Lz & &b [AEROB SN Z

FREMENE 2 LD, Ll AWFED L 9129 T2 RuBisCO N3 12 Sk
waéh EC rbeS DFRBEANHIT 5 Z & T, A EEES DOWD 03 A kB
B ORBICHEZ BRI TELEEZLND, F2, B AT 1
~x%525:&Ttéﬁ%@ﬁ&%@%ﬁﬁ%ﬂéhé*&%ﬁ%MTw

(Koch 1996) ., rbeS OFEBLaAERLAIZNE Lz Z Ra s, oo
%rxﬁm~x%%m¢5%£%%5tb\x&m~%btémﬁﬁhh%@
RN G2 DHBEEZ HDVNENSH D, LrL, [ArbeS ¥ NaZEfEN~ 5 35
Hi%id L7-%., DEX ZiRM L7 KBHE CE BIcHE; 35 L. TORETT TIC
JBEH L T8I 3B AERE S IZIEE D LRV A RGEE 279728 (Table. 1),
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ZDENATIHLINOEA T a— AWM THZ L7 FEETH2 LN TED,

ZDOE T LS ORBUTELE 5 2 HMOERZ TX RV P L7RIET,
WNAEME rbeS DR ZMHI L= & & D LS OFER~DRELZ 5 L, LTk~
ek oz, FrlicEk g SS OFHEIZE DL 63 LS OFEREITA (L L2 &
WO RERIZZ2 o7z (Figs. 18 and 19), T72b05H ., ZORRITIEFITICA AT
STV EBETIX, FBICAR NS SS OEiX LS OFFRMENICIZEE S LT
W Z AR LTV, (6K, RuBisCO 47 == v M OFEFHEIIZ OV T,
rbeS OFEBLZMH L7z & Z1Z LS OFERSIH S oM L LT 2 2ORNE
2 HINTWe, — DX SS AEHEMN S L < IEMEHIIC LS OFIFRIELER 7 & LT
BNTVDEHL. B O — DI LS BADT 4 — Ry VI X > THH ORR %
MHIT 2LV TH D, iz, SEKES DREAIT L D EDMD ZIREY 725
BELEZXDNL0, EERICED XS RN N T ONEAHTH -7,
AEIOMFZETIE, IEFICHEREZIT> TV 5 BBIEETIL SS 12 LS OFIFRIEEIC
TSN TR E WD T E RSN o T,

4-2. THFEIZBIT D LSO RS A& (B d DA 5E

COEET, 77 I RET ALK NI TLS OFERH v 7 v & be/f HAEIKRD
BICROND LI CESICL > Tllflic s Z & 2R3 2R SN TN D
77 REFANLOMBKE W= UV-7 v R 7 EERTiL, B{LrBRE
T C LS 1% rbeL mRNA o> RNA LG5 2 & & LS OFERBIH S
HZLERLTWD, £/, LS OfESEEMHTIZ LD N RMANIZ RNA FEE R A
A EHEE SN AREEDPHER STV D (Yosef et al. 2004), ZDO X 57T F
I REFATROND LS OFFEIL, ALEAFEMEME, > 7 /777 ZN
3\ﬁ?VVV?@E®£&6@TZ<%@§MTV5:&%%éhfwé

(Cohen et al. 2006) , \Z, #3a T CES I X > T LS OFERASHE S
TWD Z & &R Téi&ﬁbﬂ)%é (Wostrikoff and Stern 2007), Z D45 Tl
PR SN2 IZT I SN H AL E7: LS (unstable LS) #FBL4 5 5'/\
DEEHLTEY, 20X N2 ZHARIC 3 FEOE A ORI AET LS ©
FERFREIRIC DWW TR TV D, ZNHD X R TIE, rbeSN /) v I X7
SNTEFARTIIEROMFZE EB D LS OFIER &N L7ZDIZ% L, unstable
LS 3T HEER L | unstable LS B L., rbeSH /) v 7 X Sz
EERKTIT LS OFMRENE R L, ZOERBRERICR LT, TARRKIZ
RuBisCO (Z& & T& o7 LS NEE OFRE MG 503, REER LS %
FELT 2 X N afEMIRNTIZ LS 1ZF OREZ F/=9 2 LA TE 9, LS IZHER
SNTEFRITRD] LWOFBHAR I TND
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4-3. No.7 DIEDIEAR

BAFFETORFRE (No. 7) Z W= in vivo 7))L A T~V EERSCR Y V) — A
AT DOFERIZ, RuBisCO L&A TERWAREI LS MFEL TWAIZHE BT,
LS OFERAMHI STz E&Z R LTS (Figs. 18 and 19), Z OfER
EREI LS NEBEHEOFEREZMHI T2 VWO fiE —AFETHIICARZDIN, £
OB E LTLUTORIEMENE 2 bND, BAKORMETIEZT TICAELESR
LS RN HFEE LS OFERZ S L CHB Y . rbeS D /) v 7 X0 Al Ko THiiz
IZARFILS NAETTH, ZNHD LS XS HIZ LS OFREZMHIT5 2 N TE
RN EWVWDAREMETH D, MAETIIRMAE L LD L2 WL ~ULD rbel
mRNA NERE L TV DA, rbeS mRNA (2B U CIIakEEE TIHEF TR LT
5 (Fig. 15), & 512 No. 7 DEETIE rbeS mRNA SCHHIZ AR S D SS DA

2B 59, RuBisCO ODEBENEDL LW =8 (Fig. 16), JERZKx 7=
EBZ?@%T&;* RuBisCO OGN E < . FHIZ AR S 7z LS 1% RuBisCO 121X &
IWEBBELRWI ENEZOND, FEE, BRAZEI TOLrOEICELETD
EtFEDIET RuBisCO DA KENBINIIDT 5 Z &N A &2 AW B Tl
HEINTWD (Mae et al. 1983), WE-> T, EBZKIT-HRAZETIZIZINGD
RuBisCO (Z&A L TWRWARE LS 25, 7 TIiZ LS OFRE % FKAKEo L~ 1
EFTHHRIL TS EEZBND (Fig. 23),

4-4. No. 12 DZED M

No. 12 DD L 9 (2 DEX ALBRZ 18T L < BB L 723 Tld, SS OFf&E, #
REDOHD & LS OFME, TR Z O X HiHICE Z - TE Y (Figs. 15 and
18B) B EIATONTIZ rbeS % /) v 7 X T LTz T3 RET RAHERRIINZT >
T A rbeS TR I F N a L FARORIM 2R L T\% (Rodermel et
al. 1988, Khrebtukova and Spreitzer 1996, Rodermel et al. 1996), —Ji C—
ORI L TIE, FEOOITED LV L, B IR E 4 T
1% (Table. 1, Figs. 7and 8) &5 | AT F & X rbeS 3Bl =
7oAzl H XY BEERRE R 547 (Jiang and Rodermel 1995, Tsai
et al. 1997), JAK & L TiE RuBisCO OEMBEDEWNFIT L5, wmEDE
B ClX RuBisCO "HAKDO LD LT 20%~60%I1FTEHEL TEY

(Rodermel et al. 1988) ., HEfkADHE S IEH 0 E £ Th o7 (Schoefs et al.
2001), — 5 AMIETHW=Z X2 TiZRuBisCOIZIF LA CERE L T HT,
R D REEDE E TH -7 (Figs. 11D and 15), 2D Z D MBED rbeS
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DOFEFLHI RuBisCO OZBFRE RO & o T, BERRIR DI & D2
EHNZZENEZLND, £, ZOETO LS OFERFRENIC W TIEERK
RENIDELLERDLNLTWD 720 SSHAFIRFURER 1 & LTHEE L TWD D,
CES M)\ TV 2 ODNIARFEDRER NS IFAHDOEETH S,
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Nuclear Chloroplast
A rbcSmRNA  SS rbcL mRNA LS
Young leaves g > - ’:::-W»qg)q Q
~ - ~ P 9999
IArbcS T~
(DEX=) @ @@ RuBisCO
or
wild-type V- ——
Mature leaves -\ Q’g‘wgsa. *,{Q QQJ
CEEERN
° Young leaves QM Q Q Q
9 - ¢ 9
(Emerging leaves) g : Q’“"‘ Q Q Q Q
|ArbcS \X‘ﬂ —F
(DEX+) L
Mature leaves —’X %‘WQ'W *’{Q QQJ
(Expanded leaves) \(\ X/
e

Fig. 23 A hypothetical mechanism

for the regulation of LS translation in

young and mature leaves from (A) DMSO treated IArbcS or wild-type plant

and (B) DEX treated IArbcS plant.
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AMEEAT O ITHT- 0 | EIEETEE, HEFEZIH Y F LI EE Edz I
AT OEEZRLET,

AWM ZATT HITHTZ0 , ZBEURDEHEELZIG Y F Lo EIE <
AL L B E T,

AWk L CHEOI R B S EHEEZ 0 F LS Bk EERz, BItREL
FHEEFZ, PILTERIBIZENT L X 0 G L BP9,

A2 17T HI2H720 . RuBisCO IZET 2% < OFRKREES 2B £
U 72 R IREEER (R RomAl 28 R RT) IR SR L BT 7,
B RRRFIZ I 1T D T ARZHBNEIZHOWT, EWYREBE 72 o NTETEE A2 15 Y
F L7 =80t (RITE) (CESEALP L BT E3, kTR TFEICD
W, @EI 2B E e b ONTEFEE A2 B0 £ LA EBE (REAemE R
WRFBERT) [ESEHILB L BT ET, iR Eith U TR & o 7288y A2
B GRAERT) IZESHILR L BT ET,

H % OWFGEIC LTS OB 12 Wiz 72 & £ L=k fnE i+, R E&K—
. MHHER, P AKRZIT U, MRS S5 O B G
L EFET,

BARIT, K7 b ONTRIFIIIC X 2 CTEVV -, WiBl & RIS L E 7,
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