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%D 1k bl | 2 55

FEAMIME - AR HE G343 H 31 HET

1 FREEIEE O i

(1) PFREEFS R CGRYVER S6m X FAEH 95m) WORVE/KH (EVE 25m X Ak
20m) ZHEMT 5, RWREEEZEOHKIZ, HRZNELOPEK A FIZEYL S
U, T2OMIZAY  FEERT DR E > T\ D, 2B, JEKEZE L TR
ENDHKO—ERIL, Z OMREEES O XKL HHETH D -0k EN R
<, MERELTRET S, LL, RETHHIZD, FTORBEHZSEIN~D
eV, £2, ZEOREOREDIZ, REHESOEBE (7 = > A0 N
(2, TRE 30cm DY AL | BRI & 300mm F2E T H ., M2 REEIEEIMC
TAND Z LI VWEREHE 2o TN B,

Q) HHAEDONAD BT 572012, RBEEIGEEOMINIZ, Ay aTx
YA (EE185em D5em A v aDT = A% 50em W DT vy 7
HEICHEOIATe,) ZEREL TS,

(3) REEISGTHD Z &, WHAFIISIAZIETHD Z & LOVEHEEE D K4
otk L7k 2 Ao VETICEIT T s,

(4) EMOREAZPIET D 72012, RBEEZSE O B MO —REF TS & ERlO
WFZEIFSANIEE & 20m L EORIAR (B5EM) TEbILTWD, EEm o
B/ NN K DR DOWRBEIZ SN ~DOFH 2B To DIz, A R DORMMKIET
B 5 ILZEOHBL U0 S UNHERE £ Tl BAEM (2em A v =) & $kb
LTCWAHA 3%HEH LOICRET 5,

(5) ARMEEEIZSHICIL, B LM, #8, MBICHE L2 T 5720
DEEGZRE L T\ 5,

(6) ARMBEEIEGIT, HLOREFKHENLELZE 400m, £ ELOHEILKS
KEFRE IR BE AR 7 « — /L REBEWIIEE v & —DERIFS (K
M) M3 E%E 200mBEn /=G ATICALE T 5,

2 [RBEESOEZEHE

AEn AR 2 A B O 652 D A % S A LIS O A2 e AT BE 2 R4 703 T
BTSN OFESE ERIXE CTEBT 5 2 & 2 /NRICIZ 5,




B An TR 2 A
W% o o — TR AT
RS D 5k

Q) ARBE T Z A & REEIEIGIMNGERT 25613, Y51 208 FH L2
X9 HEDORREICND TOLIERT 5, KBEE B A X E2RETD
LA, Y%A 2 BNIRH LW 5 2SO RGBNITHD . RET 5D,

(3) PREEIEIEN ORREE EER X E THES L2 A R DOF% S R OSA L-iiid ., 35k
T HHECNCIREEFSHNICH X ATe Z L IC X W HERICRIE(LT 5, FETIX
WHLR2WE 9 RBEB/ICHD, A— b7 L—T12 XY RiFELT 5,

(4) FREEEEE O U2, 28 B SO REE TS CIEE L& Ot %, 1EEK
THBEEISHN TS L, BRSSO E S, BEEsMcEBHE S22
FIZRY | BRETICHELZ A 203 RBEEZSIMCFF b S D 2 & &Pk
Do

(5) FRBEZSGORMRAANA T DB L RIS 2 L O Mikr, BFH AT,

©6) (HMHLOIEIF2FEEL, FHELTLIHICESTFIED,

(7) FEHT MM A R K DEMSHREEENET DB EZNNH D EBD D
NDIZESTZHER, BICED 5 BAREFEIC KD E | HONIHLT 5,
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1 AMSHEEREOTMIC Y 2 ) IE L 1E#
1. BEXRBEEORTZH0EF LOBICET 2 FH
() 2E%¥EOMEBERT R LOERBRECRT 2 0MmIREL
7T BEOBRTINEZELOBOMAL, FLBLUEAS

M A%, Jfirice, FH' Oryza sativa L.

A BEOMESEITRESGIE D
mfEd: BEEOD( FeA )
BEFEH H: 1986411 A 21 H
e 1199 5
BRI T RL

WG )l 8

v ERNEOCESOBREREICIT 2 B AR
A 1 (Oryza sativa) DT ixE AR L, BT HOKSLMEITH#E)S LR
5. HRPOBE R ORI ICAA L, AF LTS (B, 1989;
Ve, 2008), FFIZ, A AL A ROJLRHIRAZRE L L, &6
. Tx v bPEEME ZEILE LI, 2821 x
(Oryza sativa) iz AP AA L T0DH, LL, BHATIH, 5E
W4 D A % (Oryza sativa) i % OITZFEF AR B4 L TRy

(a2, 1989 EifE. 1988 1Rk, 2008),

2 HEREOREEEKUIHIR
7 ERRCEMCBTBERASOESR



A *(Oryza sativa) DM I:FEIX O. nivara & O. rufipogon T, A
YRRV ITF 4 vainb Iy rv—, A4, FEEBEIC
T Te—mNEF E SN TWD (R, 2008), D%, 12,800 4l
25 11,600 FERTOY o A —+ RU T ZAHE WS a2 —F 7 BT
o7 m B OMIZ, A RXROFFEDEATZLEZEZ LN TND
(A, 2009).

H AR~ 13, ORISR BT G ST AT 1,300 422> & At AT 800 AEE)IZ
DR E#FEACHS X0 g Sem (Wi, 2002), 2)FE#HELE 0 (L
B, diERem (R, 2002), 3)45 111 F itk X v H S ek
(AlRF, 2002), O EZEF T K 0 55, FEVEE SR H 72 & Ok
B, 1996) T, B LI EHEESIN TS, SBIZ, TFEDOT T2 b
AR VAT K0 RESTRERBEI 1 0 BB o Hr i~ 14 1T
BEIC, BARIERLIEETDRbH D (k. 2008), # i 5 Dbk
BRSNS, A ARG OKBIEDE Sh TV, AEoTH
1,000 FFEHDO H D B 2 BTV D, LIl 300 F-LUE O IRA RER
FHIE TITIL, RAAKR =L RILMIGICE TIRR o7z SnTn
% GEJF, 1990), fRfEICRE SN D EHHT, AARDOES, & - 3
b, ROATEEE - BRI KE REEE 52 5 L0, BIfEIZRWD
ThH, BRADEREL LT, A RFEENICHIE S AT D,

T DS, BBk, EER, ROAR

(7) e

Jbix A AROALHEE P E O F AL g S BT A —A N T U T
HETH, A ROFEHIKE 72> TWD, L, ZOFEEOH.L



X7 VT O A=A TH Y, RO 2B OK 9 A&
HO TS, 2014 FEOFERHT LAUE HRITRT D A 3 OFSE g
1.8 1{& 6 T ha, ZKOBAEFERIL A 5 /& b Th % (United
States Departments of Agriculture [World Market and Trade];
http://www.fas.usda.gov/data/search?f%5B0%5D=field_report_ty
pe%3AWorld%20Production%2C%20Markets%2C%20and%20Tr
ade%20Reports),

o)  BIEHE

A *(Oryza sativa)lx, BAR, A4 FR ROWy ORI 3 AIIC
SIS (B, 1989), HARTIL, BARBIL RNFT- DB FE
Toh D, ALHEED S IUN RO E TRALICREE (O R EVWH AR
TIE, FICMFEG RN ED i, MU L 722 < O s S
NTnW5, KERICEENTHRICEBNTL, KHICHZBIET S
(HHE Z)BIEFER—RTH 2 (B, 1989), LarL, T, 2
TEEDNFI KR OREAEZ BFE L, K LIZKBEORR T, ¥
% L COEBERERET 2 HEEHR b ER L TETWD (A,
1999), —#BD ZHIEAAT 5> Mk Z fRE . AARTIE, @B, FRICHHE
L CHRICINE 21T © . BAEZ D3 AIHE & 72 5 P RIR ORI 13°C T
b5 (R, 1989),

() ViEERE

KOVEEREE & U TiE, JAGRERFHE)SCEMES D, FES
(BEF R OB A PEIE N) DSUHE U7 KA 44 L, BRIt -3
LD, —RNTHD, ZORFMOEMET, JARETIE., EED
BMEBPKOWEFOMEZIT 5, BT NIKIE, HEEIZL-



(3)

THXS, BRIECABREZBL, HEE A~ N5, L
U T, KA T K D AEEE DINADRED, ik, HEH
DEIKTHLE, BLERDDIEROEHEVIZEY | JASEME
Fair STHEER CIHEFEOEZRGI B TE TS, KOHE
BEIZOWTIL, ML - AAEDRRIED 53% & mVvk#EE b 5 FEREIC
HDLDON, ITEDMERTH D,

() M#&

HARDKAPERIZ, TRk 26 FFEEPETHI 840 1 b (EAMKPER
RO A
http://www.maff.go.jp/j/tokei/kouhyou/sakumotu/sakkyou_kome/i
ndex.html#r) T, EREHKOMIZ, KA, KA, IMTHX, Xk
WERE LTER S TWD, —FH. EFHESICE>TRALT
WD KRMA KX R 25 FET 77 7 b Th D (BMOKFEE XK
BT~ A —LaR— B
http://www.maff.go.jp/j/seisan/keikaku/soukatu/mr.html), (2,
MA SKITAEATAE D7D [ PEK TIRAMRE i THEG L 23 72L&
DIFMBI~OE AL, R, Eid, M~ OREHEB %I
MENTWD(EMOKEESE N LEAME IR D BUFTA I =~ A -
T AKK OB A K E MR KO IRE IO W T
http://www.maff.go.jp/j/seisan/syoryu/hanbai/kakou-ma-

teirei.html),

AR R OVAE BB

7 EARRE



A RIE—HEAET, F CTEIT 5 PEOEEZ FFORKRMY T H
Do HEIHATIRZF D, iR, VLR LN, AZXFD LS
WMHEENZWVLOLHIUE, I VOLIICEXERZVLOLH D,
EOIEANHIE XMW THEREZ AT 5, XICTERHY, 8§
CAZEERFE RAME LICHBLT 5, XIIHETH L Z L%,
HINLED 7o TS, RIFIAREML TR 2505, TBEAEDF
FELRWED, BRELRS RS Z 23R, A R, BUZ k> THE
W %47 9 T2, fBITEFRZ RV, HELNEFELS, BRA4EZXTWY
HTZENBZW, FTo, IEFNER LT/ & R D448 % — BAL
&L, WIS T T 100~150 O/NMENES LT E K
T 5, WENOFEREA LT RELZFHRELED, 2B S B4
FENFICHUENTREBEE 2o T D (BRI, 1989),

4 ABRXITAEBRFEERREOLEM

W OFEE FTREIE L 13, 20°CLL BT, A RITHEAKRSHOKH) THbs
ENb, EERKIREIL 10~12°C, BAEAERIZIT 28 CE L LT
Do FREEHE, SRR, FEFEHEIC Lo TR, MEE, BED
SBFIIRTE CPHRIE L w0 H NS S EERRAT S, £z,
W, Z ORISR & AR EmE D, sk, KAEMY
ThHHA RITESRKEDRE R TH Y | HHEIKPAREE TK
5y 10%LL T, T LT 12% 2L FCIETFIEOERHET S (IRA,

1940),

v el XIIwEAE



A IR, WONCTEFAEMEIT R,

T EFEUTHFAORER

(7)  FEFoBkitt, Bk, KIRMEROFMH

A RIFETZINETH 5, FETOBARIL. WO BLDE A )
SREETABET D 2 & Tithig, BT 54 v R % &
(X520 . BARROPORL AR D TRV (IR, 1990b), IRHRM: X
ARAER DS R & VS, —RAYIZ B AL A R 1T, FKIZIUHE L TR
RE LS a . BRICTRIRIT DS (|22, 1990b), LAL.,
FEF DRI GEm)IE, IRIR - RS T CIER I OHERF 3 AT EE T
b2 (faE. 1990b), Fio, FRFMHE T THHE KT E 9.7%LL T
T5Z LT 9% EOFIEFRLE 5 RS 5 Z LR TE DR,
1990b), L72xL., —fxD A AR A 3 5hFE D [ @ KFE 2 T3 o
B L7256 IHESE O i) DA DN Ry DTS- 135 RE 2 K -
TLEH (kZE. 1990Db),

() FEEHEOFN(O T2 HBE BB FHERE)L T BRE
BIZBWCHEDEEBA L O 2BUIRE D b O HIFERHE

A NI —FEAOTEFEIEEY CTh D728, lE OFEFERE Mgk
WCIE, INFERR . EIRIIARSET D, FRIC, AARTIE, IRMEHIE (P
SIS, EE, AOMRROTZOME L, AT 52 L3, L
U AZHNZ O] 727K 53 RO B S 3 B S 7 U, Tl A%
BIEEREZHER T2 e N TE D, Bl IX EHNORET DA X
BMZDZ LI s THREHST Z L TED (B, 1989), Fi-,
MRS TOZIEA] EFFENDH LT O ELKE T 5%



BbLHL, BEIFLEIZRIRICHSND Z EICXVEEIZE S,
(1)  HEMEMEEORE. BRSO FE EFREFEFMLE O
RHMEROT RI 7 VARATI2HEEAT2RBICITEORE
A RO BFEVEXEE T, BARA ROMIEHEIL 0.6~3.9%FE T
& % (Consensus Document on the Biology of Oryza sativa (Rice),
No.14, 1999: http://www.oecd.org/env/ehs/biotrack/46815658.pdf).
fFEPEDFRE 2 R T O & L C BESIM o EE T 5 2 WGt
Mgl FEFH) 2 AW AEmREIC X 2 22 B M T hil T\ b,
JEMOKPERANTSHBOREIC L D & FALEENTEE v 2 — R OTUN
IR ZENT e & v # — 2 X D RBROFE R, FREENHEED 4.5 m OBE
ITAHEEA 0.6%LL T, 10 m TiE 0.04%LL ) (MK EEH AT 7%
2003), F 7 AL 16 LI FEM S AL 72 FRA Tl B ARNC 25.5 m
NTALE TOAEDRTE O b (BHMOKPERAT 3. 2008), 15 1 ff
il T URR AR A X AR ES 2 BR TR $1) (TR TA 1 D IR X
30m & ED B, —J5, Rk 18~19 - O biEE 2 AR
(ZRW T MAE S DR % 8 o 5 72 O RT3 A /K ERIC X 0
FE(REe=E 40~50%) % £ U S HHRpER 2 500 T CRMERBR A 1T o 72,
Z ORGSR, FFERRBREL T T, BB D 237 m BN ISR T
% SEHERRDY 0.024%  CERE 19 4FFERABR). £72. BB 5 600 m
e T VT T OAIHET 0.028% D3R S4L72, L L, Zhud DAHE
FIIBO THEVMETH o 72, A ROBEARAMEERLOITHRI 7 A
TS STV, 72, EANTIR, B A & ZHETRE 72T %
PR AEA R AA Y ) 5% H 35 O.rufipogon, O.nivara %§)H
HAELTWOIHE G H D0, ZNOHAEASXBHARTHELTND

10



V) AT (R, 1989; miff. 1988 f&RE, 2008),
(x) TEROLER M. BR. BN HE. REEREROEH

A RXOZHIERILREETH O GIEBIEERNIEHAAET 2720 (B
MO IXHEOMEE D, bbb, BIERNCHIEDORHR NS
ZHLTLE D, MFEED D ORI & 5 528 OfeRIT85;
A IC BN TR TR S L 1%L FTH D (k. 1990a), ALEIC
X6 RDENRH Y AHNTIE 1,000 ELL OB E EFNTWD (1
.. 1990a), FaMEITIZIE 100% T, JARIZERTE . #5P9 TIERE THER
a2 L TWD, L, WRBRE LB D SEHmEmPHLE . K
BN KD, RULLT < 2D, EHOFFmIT, —KIZ 3~5 457
KR TI0 pRREL ISNATHD

ZF kRt
D HAL TR,

B BEWEOEEM

P, A RIZBNTT La S —EREED A i3 2P E )
DA IHER), F I IHMEERER 2 LETBG)R, FRlC, MR
OEBFTMHNCED LA E LTHE SN TS, LrLRRH, —
FRIZ, A ROT a8y —IEIL, EROFEEIZB W TIKLS,
B, R 74 Uy - R F 55 2 BIEORIEE I
EERE W ERHE SN TWD (Dilday et al., 1994), 7= HA
A 2T KRR O @RI T, 7 a3 — R
EMA, LRI L TmnwZ & (Fujiietal., 1994), 72, EESA

11



RFZEFTARRD DBFZEIZ KALIE, A 3 115 RHD > H D 67 Zifie T
MEEINHI VRN B 5 2 & BHE ST % (Olofsdotter et al.,
1999), 2D X O T L N —{EH AT 2 WE & THUBEHE ) &
M, BB OB E LT, 7=/ —AWE, TXVERE, B R
2R A, S OITIEEITZ Mo RENETOEN TS, 72,
D E O TEF CORFHEIL, B THZARELZEZ BT
WD, FIRIEIARDEG T D OIS E LT, 77 A b
T xRS DB FHEWEDEEN MO T WD, A
RIZBWTIE, 1I5HEDO 7 74 b7 LR U HEE, FE I LTV
% (Otomo et al., 2004), L7 L. 7 Lo —ERRREERICHT 5
T OIS L, JERA R D72 6 F | R D AAFHRNE D72 D12
BELIEMHEETHLEBZX DN TS,

X FoOMoFER

L,

2. BETHBEZ AWEORMECET I ER
(1) #tE5mIcET51EH
T K OERER DB
RBCS2 (Rubisco small subunit? (RAP-DB  code:

0s12g0274700) (RAP-DB: http://rapdb.dna.affrc.go.jp/) & & {x 1
ZNESH (2 > 2) 5 1A i ) %8 B S & 72 [ Rubisco it %) 4E FE 1 ¢
(RBCSZsense, Oryza sativa L.) (Sr26-8) | DEHIZH W Gzt 5
K20 DRER N O R O HR 23R 1 IR LTz,

12



HBERER

% ¥

PRV

Acession No.

RAP-DB code

Bk R U $EaE

ARRBCS2t o A(ESE)E B Atk

RBCS2 JOE—4—

RBCSZ
promoter

28 kbp

A7 BRD RBCS2 gene—7 «0 77 fBI%
D LEF. #92.8 koKD HEETOE—2—
M, (R OXEFREBICHBLTRDL TS

LEETFORRIWERT.

RBCSZ %15 E8ITTF

RECSZ

08 kbp

AK061611

05120274700

A7 BZRD RBCS2 D FERHE1IT. BIESED
Rubisco small subunitfgs® 9T, &HFIR
ENELVEIRTFTHA.

AUNZ=Y: 1" =L R
x5

NosT

03 kbp

AF4B5783

Agrobacterium tumefaciens B3RO /32

ERBREE TS IETIERMEINT. 59—

ER == LUmRNADRUT I
FFILESE,

nAagav4o mtEhtyk

IS —FEH 4094

AT —FH 124l 2 (CaMV) FE
MHBBSTOE—4— i, TEEO L HEHH
DrVEBEICBVEETFERESE 2.

JLSEES POt [CRMYSRSH 00 | AT 75 AR TP TBSTOE— 2—(2. 168
[CBLWTIERERBLGLIEDNRESN T
2.

" 5 KEEKP12HEAFR TN O<12 R 2
RIS I R TR I RR5UR Tz —BEEET 3, MR AF
Gt R OBR7—H—ELTEL,

) Agrobacterium tumefaciens BHFED /13
I EREE 23 NosT | 0316 | araesmes UERBBEECTIIENRENT. 5

x4

A—ZF —F—HBLUMRNADRUTFZIL
2T FLEET,

13



fg};ﬁg i mﬁﬂi A | Acession No. | RAP-DB code EH ;E &U ﬁﬁg

AT VimtEhEyk

\ A _ Agrobacterium tumefaciens |ZHFEL . 18
/188 %@f?ﬁ?u ® NosP | 03kh | 01077 WP TNPT I BIZFOESEREIE 3.
NV EREBRECTFIOE—>2—

Escherichia coli D222 Tnb B2R
% A R = T. neomycinphosphotransferase I (MPT
o jﬁ; ; ; j;ll{ﬁﬁfjfﬂg NPT | 08kb | vooos? DEQ—RL, HH=A2 PRy

= B EQO T35 UAVE R EE SN B
WET5T 23E(E

Agrobacterium tumefaciens BBFED /13
IS B RkEEER -3 VERNBERELTIIERREET, 75

= fosl | oae) e 2-3%—2—H LUmRNAGEUT 7 =)L
{2 dFILEET,

K1 EEROVA X, WKEFR, KL OKRE

A FERER OB

BIfE, % 80 HHLL EIZk L S5KE CO2REDHER NI 5 b
2o TS, ZOWIM., EEIOIKTH & B MR IR S dv, JKiR]
HNZIE CO2IREEAYKT 200 ppm., —J7. FEIOKIHICIEAT 280 ppm T,
(FEHANE L <HERE L C &, BIEIR. BDKIICHZY | PEXEYM
IO 1 T O CO2 LI, HERTEY . £ 280 ppm Tho7z, L
L. PEEEEMGUME, (LAREIOTNE & BRI L D . CO2 2
TR ERA2 R L, BIfEI 400 ppm (272> TV, 21 ftkiHic
I%. 600 ppm IZEFET H L DO TG H 5, CO I THIE D & R HUH %
W L, HR I Zmd TR T2 NR=R T A I THLZ & L0,
CO2 IRED EABHIERDIER L Z 726 LTWD Z L ITHiEWITR

VY, HIEROWEBRKIZ, WKEO LA, WEOIIR, S 512, [Z -

14



SMpEDEIFEE T2 6, o, I E > TS COiRED L5
X, REZRMBEL20 9%, AEMOEE L7225 COe i EFHT5Z

X, EABCPHREIZE > THRICEH K212 R x5, LanL,
ERRT, BUED 250 CO IR THIMZFEE L TH, A ROHMAE
PEIZ 10 205 20% BRI H2BE T, T LA, & COBREE T Tl &
BRI A REE PR EFRE DR T RBE S 25805 D, 2

%, BIAEDOZ L o)y, EMMIZIEY 12 200 ppm~280 ppm
7ol COBEICHISE L CERDELEZILND,

A%, BEOBAGHIPEHHES 113 L Bbh b, —F., K
R COz IED EFITHET SN neEB 2 ond, ZOBUREHEA,
i CO2RE PMRESRMICE N THRRICE S, 220, [ CO21T LY
WS 2RI T2 2 &2 Rk T & D S 72 Bk
R FNF—REEMRR L, KK CORE A2 M+ 2827 )5
EDO—DOTHHEBZEXTND, £Z THEEOIL, ML > TH
TEDO RS CO2 B e F Tl CO EEDHIE L 2D b DD, 1w CO BR
B TR CIXZO&ENHE & 72 2%, Rubisco IZEH L, ZORERED
BARRIICHEMS YA 2 2/FH L, 2722 COBRETICKIT S
Z DA Z A AR DOTECNEDBIEL AT o T,

% %% . Rubisco 1%, RbcL(Rubisco large subunit)7% 8 -5, RBCS
N8 ODE 16 BIEL Y 22 0 | RbeL &I 133ER 7/ 22, — 5,
RBCS a3 7 7 LT, EhEha— RS Tnbd, 4 RT
HERIROBAR T Z BAET 2 I E BB I ST e o,
N#ZHIZ RbeL BAn ORI AHE T2 Z LITH#ETH D, £
¥, RBCS WEinTORBAZHMEE 52 LI12X Y, Rubisco BEFEAN

15



WnLicA xz2fHT 22 & & LTz,

MROIZ, RBCS2 D7 v — % — Fiiic RBCS2 8 s 1% A
(& > )Gl HEfe LT-BLiE T, A F U —~27 % —pBl101Hm
(Kojima et al., 2000 D~ /L F 7 a—=> 79 A MIMHEHIAI,
RBCS2 7'vE—%—:RBCS2:NosT DES|EREHE LTz, NA TV
—~_7 X —pBI101 (213, A T a~ A v iittEE s - (HPD 2 A
AENTWD, BISFOHEAGBZNT, 727 a T T VT NEEZS
LCiTo7e, B8 ASNIEDEEIZ, A T e~ g%
ML TR L, Mz RBOS ¥ A A % Sr26-8 #1537~ (Suzuki
et al., 2007), fiftT DFER., N 7 7T 0 RThLHIEMBMZ A X (/
Ned V) & L C M2 RBOS ¥ A1 % Sr26-8 (%, Rubisco
BE, KOG R STV D,

(7) ERRGTF. BEEFEMER. RELT T TN, Bh~—T—%
DL OB ERERROBLER & TN LN DOHRE

#H 2 RBOS £ A A 3 Sr26-8 OIEHIC AW b= 5w D
MR SR OBERRIEER 11T LTz,

7) A X RBCS2% v A%Bi ¥ v b (Suzuki et al., 2007)

1)

i. RBCS2 7u&—#—

XX VRO RBCOS2 =2—7 4 v JHBO ki, £ 2.8

kbp kD RBCS2 OHEE 7 vt —X —fElk, A FDNE K

EIZBWTHRD TRWWER T ORBUEEZ R~ T,

ii. RBCS2 & &RIET

HAKIEILH kD RBCOS2 D& ST, 5 HH D RBCS RO
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FC, BEESEONEBETTHD,
iii. NV BREERS — I % —F— (NosT)

Agrobacterium tumefaciens KD / /XY & kSR B AT
SIEFMRRAEIL T, 554 — I X — 4 —BLUP mRNA ORI 77
=k 7 EE T,

) N T romtESEY b (E )
1. CaMV358 7' raE— & —

TN 7T —=FWA 7 74 A(CaMV)H KD 358 Fut—
% —T DNA Z#7Z mRNA &/ 4 Bi4G3 5 DNA EOFFED
RS TH D, OB 288 B | MR CRBLSE 28z A
T2, LU, A ROIERITB N TIIHB LN 2 &GS
TWb,

i N A Y VBRARNF VAT =7 —BBIETF (HPT

BET. N o~ U UTRERIET)

KIGHE K-12 BREDR OB 7 CL B Sl e~ A v
RAKRKNT A7 27 —BHPDIZ NA T a~A V%Y U
ELAREM (LS Z L2 E D A T~ A2 kT S
PEAET D, ZOMEEEZFIAL, N T a~A Y URAKR KT
VAT =7 — BRI F(HPT B5F)IE, 8, N7 a~xA v
VPEEAR T EFRIEAIL, Bk~ — 85 LTRAERT
WD,

i, IRV UEEBERY—IX—F— (NosD)

Agrobacterium tumefaciens XD J /3 &SRB T,

JEBIAR B T, 085 7 — Lk — & — 5 L0 mRNA 0K Y 77 =

17



Wby 7 F vz G Fr, mRNA Gz f&RE S 2 DI LB
Bl Td 5,

) A=A UMEIEY b (D

i. INRY VERERT R — S —

Agrobacterium tumefaciens \ZHIK L, Hi¥h < NPT IT&
BT OERFEEZHGSED, /N CARBESREA T e E—#
ii. XA<A Y VBREEBERBET (NPT ITEEF.
T <A VTR T)

NPT II Bl DEET LT~ A0 Vi REEBEER
(NPT IDIE. ATP OFEFTRA~A o0 N T~ AV HED
T ay RRPUEWMBEDOT 2 ) ~F V=450 37 -k
EEE ) Vb T 5, *A~A R0 n T AN UL
SNDHEMEY R —L~OEY AR EREAENIH S v, £
&0 MRRAIEE R, 2SR XA R T
AT BT I EIRE A Rk T Z LN TE D,
NPT EAEIZRA~A Lo RN I~ AT EDOT I ) 7Y 2
¥ RRGUVEWBEIIK L TORFRINT Y RGOS Z il 5,
iii. RV BRERY—IX—F— (NosT)

Agrobacterium tumefaciens HHD ) /X1 G pEEREL T,
FERNFEI C G — I 3 —F —B L O mRNA ORI 77 =
Wby 7 F vz G Fr, mRNA Gz f&GRE S 2 DI LB 2RI
Bl Td 5,
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() BHEBETFRUEE~Y— I —ORBIZIVEHEIND Z X
JBE DR VU ZHE VX IERT UL —H (R LTOT LV
NE—MERLS) ZHATHAILBHALNLROTNE XU RIEL
HRAEEZET 25813 TDE
7)  RBCS2E&T
RBCS2i&151 )% X Rubisco ¥ /N7 BEIE, A X OB 5T &E
DDA R L > TV DB FROEERTHD, L BAL
7 RBCS2 Eln 11X, A XAARBENHKRO LD THD, £,
Rubisco % L /X7 0N 7 LLXF—E Lo L) M Eeu,
S 512, RBCS KU Rbe @7 X/ s« ¢ L2, BEHOT
VIV o B R ERBEM O NS N7 L OFRIRIERR 3R
(7 LV w5 —H# ~_—Z: Allergen Database for Food Safety,
http://allergen.nihs.go.jp/ADFS/) ZF|H L., 7 L7 DT
REIToT-E A, BEHDOT LILF LB Xy R Z N
7' & OMEMEITRO v o 7o, L7235 T, Rubisco #
NZED, T LR E T M 2 R REME T AR TR W
EEZIBND,
4) NA TR AV VRARNTI VAT =27 —BHEIET
(HPT®&ET. ™A T a~A v MERET)
A Ta~A v UMEEEMEPT AT LAX =2 Lo L0
IMEIXR, F7o, HPT O7 X/ gEs %2 ¢ &2, BEFo T
VIV By ERFwIE S N ORI (T Lv
g — 4 X — A Allergen Database for Food Safety,

http://allergen.nihs.go.jp/ADFS/) #117->7= & Z A, BEFDOT L
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WIF B R RS Ry L ORRITEILRRD 7R )
St=, LEMR->T, HPT 23, 7 VAKX —tEE g @tz nd
REPEIX, D TIRNEZZ BiILD,

N FAA V) CBREEBERRRERTF (NPT I BiEF.
T F <A v U ERET)

FA~A ) CREEBERE NPT IDAS, 7 VL —Ma
L oL NI HEFTRW, FE NPTILOT 2/ BEESIAZ &2,
SERMODT Vv 7o 2 oy ERemtE s o7 B L ORISR
(7 Vv — & ~— & Allergen Database for Food Safety,
http:/allergen.nihs.go.jp/ADFS/) 177~ & =5, BERMOT L
I B Ry RS LR B E OMRIMEITRRS D)
ofc, L7z-> 7T, NPTIL A3, 7 L X —MEmiIHmEER~T

ATREVEIL. MO TIRWEEZ BND,

1) BEOFORHREZESIEIHEIZILOARE
Rubisco (FEBRERIC LU O G Z it 4~ %,
D-V7u—215-_V v +COz+ H20 —
2XHRAKR T VY R
ZORIEOHIK T & LT IRV F U HERT D, ZOK
JSE A - XY CEIRIZBT D VAT L—a VRS
WRETH D | AMUHRICEREEA RIS TH D, AN -y
BT DMOIGIED-U 71— 1,5-8B 2 Y VEROHA R E R
CEIFEALET, N =RV UBRKIZAOND, LIBn>TH

LB - BT Rubisco DAV ARF L—2 g UG EF
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DIEEHERIZL > THE STV D,

XoT, FEMMLZ A R LI LT, B2 A RBOS2 & in {78 A
S 41 Rubisco FER AN U 7= AKX A 1 Tl IRFEMRHERZ Pl
o, RACRICKEREMPEL D & TRENT, FEE, REEDD
—FHRITORER LY | AEIIAETIE, e -xo Yy CEEO
FERBED THD 3FHAKRZ VY VLD RATYm— -
7-V UEEESHIN L T 2 (Suzuki et al., 2012a, BT & EED.,
—HT A Ta~A v UttEBEE S KO T~ A & U TitERER O
FEHBUZBI L TUE, AR R REHRICHEE KT T &0 ) i,

(2 <X ¥—IZBT5EHR
7 AMBIUHE

INA F V=7 Z— (2%, pBI101 (¥ 1A, Clontech, Palo Alto,
CA,USAIZ, CaMV35S 7' at—4 —(CaMV359) A 7a~A
VMBS (HPD: ) N ) oA EER Z — I 13— 2 —(NosD &
v MR AGA F 7z pIG121Hm (X 1B, Kojima et al., 2000) % i
L7z, 20 pIG121Hm |%, FEEARIZHEY OB 1H# 2 OB B i)
Ho X7 % —7T., K RK2 ¥k K& OV Agrobacterium

tumeftaciensC58 kA TH 5,

1 R
(7) 7 FZ—DEEH R NEREE
pBI101 O FEAREE &, pIG121HM O~V F 7 n—= 71 k

UL DFANE G 2 X 1R LTz,
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EcoR I 2050

pBI-101
12200 bp

B
@T- DNAregion of plG121Hm
H Xb ScS E B
e _ ol ] I LB
QD NPTl |, | sus | Byeer| | K
1 ; 1
NosP  NosT , I NosT NosT '
Intron
CaMV35S CaMvaas =)
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1 pBI101 D EAHEE (A& pIG121HmM O~ /L F 7 m—=1 7% A MELOEREE (B)
B: BamH 1 YIWHRAL; CaM V35S 71U 75 7 —FWA 7 A N ARKD 358 7 & —% —; E: EcoR I YIEHHHL; H:
Hind 1 QMG HPT: A 70~ A YV RAR T VAT 27 —8l{5 1 LB L7 hAR—4—; NosP. /%
U U BREER T v — 2 —; NosT: /3 o E R EIE O IR OIRE ¥ — I v — % —; NPT I 1)

<A ¥ UMEEIE T RB: T4 bR —4&—; St Sal I YIKTHHL; Sc: Sac I YIErERAL; Xb: Xba I GIKrERAL

(o) HREOKELH T ARSI

pIG121Hm OFEHS (X 1IBIZIIANA T <A v Utz Rmd
NATawA TV URARNT VAT =T —Vilfa - (HPT #151-.
NATav AT UMMEREF), BT TV —EFA T UL LR
(CaMV)H12k D 358 7't &— % —(CaMV359), / 3V B hlilEFRE
G103 IHEFREEOIEG ¥ — I x—% —Tdh b NosT D3HHAIA
FNTWD, £z, pBI101 KD CaMV35S:: GUS::NosT 71 >~ k
DIEET D, ARG % pIG121Hm (238 A3 5 ERI21%, Hind 111,
Xbal, Sacl #3252 LN TE 25X 1B), KGO BB
WTHD ori. T u YT Y T AOERBIAEK TH D Rep K

AL CTH 5 Sta A3, RV ¥ — FICHFET D,

pBI121Hm @ Hind 111 & Sacl Hi[REEFEFNALZFIH LT, T O
L7z RBCS2 7vu € —X% —1RBCS2 71t&% v k&Il
pBI121Hm N2 RBCS2 7 v & — X —:RBCS2:NosT 7’ & v b &t

R B

(3) M ZIEM OB
7 EERICBA SN EEBREERDORERR
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HERNICBA SN OERRIT, K2 IR LIZX5IC, RB— NosP-
NPTII - NosT— RBCS2 7' n&—4— — &> 2 RBCS2— NosT—
CaMV3558 — HPT— NosT— LB ®#) 8 kbp Tl %, RBOS2EALT
RSN & v b T, A T~ VUM EE ST b FRFCR
ASNDTeD, MHZA RIT N T a~A X HERDTEE
L%,

CaMV35S
NosT NosT NosT

i i -

NosP

RB B recs2dnE—45—

2 HEENICBASN DR

CaMV358 H1V 77V —FW A7 A NVABEKD 35S T at—H— HPT "A 7 a~<A Y VRARNT VAT 2T
— BB/ T LB V7 MR—%—; NPTIE 71~ A ¥ ViHRIR TS NosP: /80 VG~ 2 & —% —; NosT: /

Y BRI D 3 HREM OIS S — I — % —RB: T A PAR—F—;

A4 BERNCBAShTEBROBATIE
TrunRgT Uy NMEZED T T

U BETFHEIADZEOBTRORE

(7) BEBIBAINI-MROREOHE
BENICBASNIEZAT T A I R X —OHREHRITE 1125
L7z, £, ~XT X —NTOMGEEE O E SR OALE & HIRE
FN X DYIMFEBALICEE LTI 1 1R Lz, X2 # —pIlG121Hm O
~NVFru—=r7Y%A +® Hind III & Sacl VA b2, RBCS2
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TuE—X—1RBCS271 v MEFA L, M LIz AL T —X
7 % —(HPT Blat%28T) (XN DEEA LT Z/a"rT oA
(EHA101 ¥k : I ~A v Uit a. A 3 (iLfE: 2 S V)0
JLANEGe S, A T~ A 2 (50 me/L) & & To itk 55 TR R
AYE YNV Wik ket 7 A B

() BBOBAFENRT Z7anrF Yo EORESIET Zany
7V v LDOEEOERFEE (GIE2)

FEA DN AEG ST a7 T U NI, M T7a~A

VIEBIEF AL T T AI REALTWAID, AF~AT 0B
FUONA T~ A v U EROEMTEE LT b O E e, L)
ST, 77y T Uy LAOFRAFIERERIE MR 2 A % Sr26-8 (T 3)
B LI X A R OFE A % FLbk & FLAE TR L L IRE K IR T
MR Z W T T AI REFO7 7y 7 ) U AOHRAEFTTE
% LB EiiONA o~ A v I~ A v & - EHA101 BR A
THhF~A Ui EZ AT 2B A LT, 25°C TR T 5 2 & Tf7
ofz, HFE2 BE., BRIk T/ ans T U U AORFE A
LTchER, 77 anxs 7 ) g AOMIRIIBIE S 2hoTe, 202
EMn, M BRI, B FEANIHWET Z7a s 7 U AT
FRAF LT BT L7,
(1) BEBIBASNIZME» D BASIhEROERY O FE
WA HER LR, RBEEISRBRICHE LR Do EME ik
HEETMCSHEREREZNET DAV RRE TD
BRR OB

TRk 10 FED OBIR TEAFRA B L, PSR EREIZHT
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DAL Z A F DR, T2 O OTRHEMIT 21T C& 72, LT,
Rubisco # > /7B E &N M L= x RBCS2 &> AA %
Sr26-8 Ak L, ARME HIHIC L 0 R EHED -, ®ESE L
TIE, E5L TR S 7ol oSk 515 OE TE&E Lz v
A G L E T (T 0, 2410 % S RIR=ICEAE L CHH
RV FEFERG(T 1), T 0 DML, BA LIBT3 A Y
RO FITEASNIAIBFH)TH D, Lo T, HIEIZED
/oI T 1 OFEFOBETEIL, BABISF AW DY R
ASITWDAREHAI ~IF )7 OYEARITIOR— R T 23
ASITWR W AR SRS 5, Z OBt OERIE, T 1 &
FOOAFTIELT 1M EZHW, ot 7V A= g
FRMTIC X VAT o7, JeRIEMEEZ A XD/ PETURHFLTND
RBCS BT DY 7T NE (RICA LT5) &, BAISNEEE
FO> 7 FNARE (RICB &35) 2l (BIA) L, ~IMTHD
TOWM DL 7 FNRE,E 1 &35, E->T, T1HIYDL 7T v
BREELEIT, AEEARL 2, ~IBT 1, FAERT0 LD, 2O
EEFALT, AREEAREKOREEZT-7. T1HEYE S HICH
TESEDHZLICRY T 2fF2572(M3). SHICAHAM IR,
T3 %2157, T3MWMIZ/ re ) Z 2FRELLEL (BC1 AW
BC2) . HAHIZ LV BCoF1 #7457, BC2F1 %t L EFEod ik
THREEARERORE 21T, BIESE D Z & T BCF 14245
7z,

VR 17 AEED S SRIBEICB W T, AW S RRIE R AL %
BINEREINET D2 D OMENT 24T > 72, £7°.T 3 3 LU BC2Fe 4
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WMERNT, BETOHEEZY TN TV XA E— 3 > ThEd
L7z,

F72.T 3 BELO BCF2 W& VT, BB OIFIEREE (L&
P BT bNNIF RV BEORBLIES) Zil~7-, £7- BC2F:
HAZ2HWT, 77anr7 )0 L0, Mz A 2OFEY
BAEOFE G5k O HIE ToOREOR, HEBEDHIZE
2 D BOAE EMERO T AR K DBRE~DRED A ) %
T, FREEIES TORBRIT BCF2 EHWTIT Y. A R BFRD
PRI, 72 6 ONTHAR & i U 72 3B oI A2 IR,

T 0—(H%#)—T 1—(A%#)—T 2— (B2 5#)—T 3
T 3— (ELAHE) —BCi— (ELAHL) —BCe—(HbE)—BC2F1—(H5E)—BC2F2

X 3 AR A TR

(4) HMEENIZBA LEBROFEERER VYRR L 5 TRERBLO
zEM GIE3)

T BASNERBROBRMBIFEET DT

s T ZEA LAY (T 05 IS X 0572 T 1 k4 46 1#

RERIZ, A LZEBFOBEFRHOREEAR . ~I8 B
HER)DOEIGET oA T XA B — a3 B L > TN £
OFEFR, REEAM - ~IW BRI OMEARIL, 12:121:10 &
20 x “EREGLR KB ORI 11201 2L T, Lz
BoT, BALEBRIIREER LT D &l Lz,
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A4 BAEINTBEBOBRYO 2 ¥ —HERUOBAINZBOERNY

OEFHRICBIT EEORENE GIE3S X 1)
PHEHRIR 2 Tk L7 2. RBOS &£ A1 % Sr26-8 T 3 i

K& BCoFe R OHEMIA S 7 7 2 DNA Z4fiti L . PCRIZ L %
BT OB E1T 572, RBOS2 v AT A2 RILT 5720
\o. RBCS2Bf5T D7 mE—4%—NO forward 77 A ~— (5-
CGCCGCATACTCCATCATGT-3) 5 LT NosTHND reverse 77
A ~— (5-"TCAATCTTAAGAAACTTTATTGCC-3) Z=H\ 7=, /»
A Tav AV UFRAR NG VAT 25— PEET (HPT®EET.
NA Taw A Y UMERIE ) T 572012, HPTEG N
® forward 77 A4 ~v— (5"GGTTTCTACAAAGATCGTTATGTTT
3) LW reverse 77 A ~— (5
TGCGTCGCATCGACCCTGCGCCCAA-3) =MW\ =, x4 ~A
V) VR R B R (NPT &5 1. T ~A v Uit
57) BT 5720, NPTIEGE TN forward 77 A ~—
(5'-GCCGCTTGGGTGGAGAGGCTATTCG-3") £ L N reverse 7
74 ~— (5"CTGCGAATCGGGAGCGGCGATACCG-3) % Hu>
7o 2. PCROKYT 47 ar ba— & LT, £ RXOT7F
> {51 (GenBank accession. AB047313) & i3 5 7=ic, 77
T B la TN O forward 77 A ~—(5'-
CTTCATAGGAATGGAAGCTGCGGGTA-3)% L N reverse 77 A
~—(5-CGACCACCTTGATCTTCATGCTGCTA-3) % 7=, %
DFER. WTNDOT T A v =R RO FThotRIZsNTH, BHY

LT HENER 1,223 bp, 720 bp, 780 bp M T* 235 bp & DNA #
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R R A3 H ATz,

Fl&EfiE . Prior et al., (2006) & DHFIEILHEV, RBCS2+tE A
AXEVHH LIS 7 Akt LT, EERN U T V2 A4 5 PCRIZE
LEANBILTFOa b —HOMEREIT 72, BALLE X RBCS2
BT ORERIT 572012, RBOS27 0T —X%—L X7 X —|C
/- pIG121Hm & OGRS ORLSNZ 3T 5 forward 77 A ~
— (5-GCGGGAGCCTGTGTGCAGAG-3) L RBCS2 7' v & —H —
WHEBECSIZ % L Ca%Et L 7= reverse 77 A ~— (5™
GCCGACGAATTTATCAGATATG-3) % A\ /o, 72, NAED =
fa—LBEFE LT, A RXOF7 ) AFIZHAERD 1 #BI5T7L LT
DFIEDRA S E 72> TW DB 7V 2 F 4 g iR BT
(GR; GenBank accession. AB009592) % i\ 7= (Prior et al.,

2006), A RBCS2 & GREETHKD Y 7NV HENNTI
OHARIZENTH 811 TholoZ Lanh, EARETO = B —5
FTARTCAIME LEEA 16 2 —THDHZ LR ENT, kicik
N7k, T1 RSB RER, ~IA BAR O EEL
1:2:1 &7x o722 &0, T 3 UL BCoF: tARIZ W TCEAER
FO I =B L TR ED, RBCS2 » AEIETIX
REMD 8 a B —THMEL TND EHERIEND, ZiHDOFER)
O, BASINTZBIT2, iz A X057 ) 5 DNA FIZ, ZEL
TIFEL, EHICRERANER I TV Z BB 2 b5,

LT, BEFRIOLERLHDLHNT, E&EMY T LZA
2 PCR T AT o7z, ZOFER. M2 A4 (/ he A V)&

i | C. RBOSt > AA % Sr26-8 ClE. RBCOSE&T-HEDON, ¥
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ALTZEB T Th D RBCS2 DFEBLA, i 12 FEH 2B
T, FTRESHIML Cnz, S512, 12 HEHIZBW T, Rubisco
RN T 56 ) =200 T a=y N ThHOLRY T a=y hEa—F
T 2% RbeLBfnTOFRBE LM LT-, 728, RbcL D¥ IR RBCS
IS CCEB LTV DX RBCS # v /37 ED, Rbel DFBIZE)
B2\ LIBEICHREI L T\ D729 Th D (Suzuki and

Makino, 2012b).

7 REKICER S E—BEELTVARAIE. TR OBBEL T

5 HEEN TV B D5
WA\ L7z NPTII., RBCS2} (N HPT#EG T2\ TIE, 8 2D
2> A RBCS2WFIBLA & > ~ M, #ifix RBCSt AL X
Sr26-8 [IZHA SN TWD Z AR S TV DG 3), BAI
WA TBNHEWIZ, £, AKD RBCSHEET EBHEL TV D0,

HEN TV D203, BASHIZBImFORBUTKRE B2 KT SR
WEEBZXLNDTZH, EOMERITIT> TR,

T BRFHBOTTOBEMERUCHEARBM TORBAORENE (BIH 3

2)

Bl FREOZENLZHHHT, &MY T/ A 5 PCR
fENT A AT o 72, T ORER, MMz 4 *(/ b B V)L HERL T,
sz RBOSt& v AA % Sr26-8 Tld, RBOS#EIn1-HEDON, EA
L7285 ThH D RBCS2 DIEBIA, i D 12 EH BT,

TNl TV, &5, 12EHICBWTIL, Rbel BlnTd
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I BT,

Z UANVZAORBEEEDOMOBRKZEE L TBA I NN E A E)
WD EINIBZNOH 55813 YUSEEEOFEROERE
T D U A NV ADFEITHRE STy

(6) Bi=THHEE 2 WS ORI K ORI O FEE I Eh b ORKE K

UME iR
AT DD b Rk~ —H—D A T a~v A,V URAR NS

VAT 2T —BBIE(HPTEEBIE A 7 a~ A v o Rt x 5
25, ZOWPWEF I N ATZ T TR, BEFERFIZBEWTHRED L
NHZEZMERLTNDTED, N T a~A v EH O CHET
ERHRFEIEDHZ LT, BN AETH D, MM RITITEAERB
FTh D' A RBCS2i8 5t & HPTEGT D FRIKFIZHAIAF L
TWb, 207, HPT#EEFERET 52 & T, WEMED
RBCS2 & 5+ L 13 XHI L TR A ORI 2 Z LA ATRETdH D,
ARSI X B IR - [ZHEMEICBI L Cid, A X 1 % Sr26-8 & 3
Mz A%« be Ut DNA Ziit L, HPT#EGT % K5
HICHIR T2 7 7 A4 ~— % W TR L7356, 131E 100%IZ38 0
JRECTOBEMNFRETH Y . FEEELEV., S HITEALR
RBCS2EBnT1E. A v hu EH & Ff- 720 cDNA Bl%1 % T
Wb, ED7H, RBCS2 ¥ /R &% a— KT A8 OEE N
TA v b T RATREI LAY 277 4 ~—2 i
PCRIEICL Y, A v brfbE b ONENED RBCS2 85+ &
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MLz RBOS2 B FIX PCRIEH DOV A AR5 Z LT, K

MLUTEHT S ZERARETH D,

(6) MBxHEHE, BEEXNIBEORTIHNEZ LOE L OMEE
T BAINZEBOBERYORKBIC L V45 ENTABZHIIE
KRR D BRI R NE
WALk A RBCS2# 511X, RBCS2 7 v — 4 —|Zij
LEHSE TS, ARBHTNEHE, METHEIAL T D
EEZBND, RER, MR A A T & LTl X RBOS v
AA F Sr26-8 1, 1 CO2 /3£ K ONEH CO2 yESZME T Iz
T, 2NN 32%. 15% ORI E OB E & TV 5 GBIk
4), Lo T, IFEHBRICBNTH, @E CO pESM T TG L
R ORER LT 5 Kk 9 1C, Mz RBOS+Y v A A % Sr26-8 |
L. 1 B DR AR OHE N BEIL 2 DO TIE ARV EHERI L T
W5, BABIRTDOI B HPTEBIEFIINA T a~ A o AR %
54 %, 20 HPTEIGFIZ LV HHLZ A R O K ORI T

& D,

A AN IERBREHEEICOVWTEEOBRTANEZELEORE L
DOEOMEDHER OCHEN D DEEILEORE

(7) FEREOCEFTOREME (IR 4)

72D COBE T CTHE: LB/ 2 1 (/b e B V) MO
z RBCSYt > A A % Sr26-8 O, = Fh T 3 HARICEIT A R
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MERBLIOEZRZEOWELITo 7, HEIL, BNEATIRED
CO2 /3£ K4y (28 Pa), BUED KA H D430 Pa), E0)E
(120 Pa) @ 3 BXPEICEREL, ABMEETo7c, Yo7V 7
%, #EFit% 63 HHIZIT- 7, T ORER, Mz RBCS & A A %
Sr26-8 IZB W\ T, K, KOBUERKT CO2REIZIBW T, fEk
HZWE RO BIE STz,

() BrEBECTOREDR Gk 5)

HLEFROT 53 AT M(E— LB OR Y MY, L
AFEA-% 20 RifEFE, AR H ARy b & L, HEFIIALIREN
TITUN, SMRIE5EE 300 pmol m2s1, BIR/&IE 24°C/20°C, H
R 14k & U7z, 8H 1/1000 JREE DA KA > 7 2% b 2 T,
Yo7 7120 HIRICAT o7z, # B R OROFBE, RSO
RNy NPEY RS A LT, RS 4. 3 112 20 H EIFE %
DL ZZADOM FH KR OROFERE, £, HEBATROR S 278
U7oo R IR & i U CHilia 2. RBCS & > A A % Sr26-8 #ik
B CHE: L7z b2 A0 B R OUR OREE | I ONIHL EES R OY
MOESITE, AEAREIBSEINE» ST,

(1) TBMAEMMERE (G 6)

AHHaZ RBCS & > A A % Sr26-8 O HHEM/EMI~D H 8 4
ET D720, WPCERIERIEZIT VIR (/) heh )Lk
B, Bt L7z, MBS X OB OBORED =D, FERIICH;
TERERIGERE LT 2 AL L, 2.5 g ZEIRIERE K 50
mL (2, MRS ORIE T, S HICHE/K T 100 AR L7k

200 pL & YG E5Hc @A Lz, SRIREEOWPE TIL, S BT

33



KT 10 AR L7218 200 pL &2 v — X A VEEHNC A6 L=, R
M ORED T2, [FRICERR L7z Lo L, 1g % SDS-
Yeast extract 5 (A TH¥a5E 5 90% 5875 493-498.
2012) (2t U7z, [AEIC TALBE L 72k 200 uL 2 HV B384 L
Too FERES TEEOWEM B ORE 21T > e R A 1 IR LT,
2 TOFEEBEIZBN T, FEMRM 2 AR TR O DS L i
z RBCS & > A A 3 Sr26-8 OFL: HHEF OM/EMEIC, AR E
RO Lo T,
(x) HEYBEEOTEALEBER GIRT

AHAHE 2 RBOS & v A A % Sr26-8 OEMKIZ L D OFEY ~D
BhIFAZ A X R V)L, BitEiTo72, K%K
ORI Z 4 fEEmEL, 55 (X eIy 27 2 250; HYPONex
(http://www.hyponex-pro.com/SHOP/4977517018636.htm1)(Z
0.5% (Wiw)DEIGTENEIIRE LTz, BELELET TV AT 4
DR MY, VX AFE-% 20 kifEfl, 5R#H 4By hEL
2o FIHIATRRENTIT o7 OLIREE 300 pmol m2s1, B%/
L 24°C/20°C. A& 14 Fff#]), #H 1/1000 JED A KA > 7
2xbx e, 7Y 7T 2 WRERICAT o7, H B R OB O
BRE, RSFFy MEYZEH L, S5I24 Ry hOVE L iEER
ZAEEH Uz, BIR, #£ 11220 ARFEESEZO L2 20 B LD,
WowrgE, £, M EFLAUORORESIZR LT, b OFEH
Hicxt LT, B L-##e 2 RBCS & A A % Sr26-8 Z#iA AT
TEOWTNTHIFEILZ A R BHA AT 13 & ORI THRETHIICH

BERZIRD LN T2(¢RE. 5%/KHUE: p > 0.05),
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) EHmoEERLUREORE GIFES)

AKX A Sr26-8, 7o b ONCIEMM X A K SAER 2 BRE L,
PEMEBE CRBIZE L7 B O A RITHEIER D Hiv/ehr o7z
GRs M1, wWiclEmEa—RK - a—RBVBERTT T %
Yot L, ZOfMEE MG Lic & 2 A otk sRI3E# X 1 & Sr26-8 T
96%. FERHL X 1 K (/ b BB V)T 98% & HatiIC A E 2 2 RITR
D ORI, Fo, WHERIZB T 2O RNFFITAMIBLZ 1 1
Sr26-8 M OFEMM Z A 1 & HIT 4%RE Th o7, Lien-T, #M
iz A % Sr26-8 & MM X A DOIEH OFRMERICHLEIL 2\ &)
Wr L7z,

)  AFOHICRT 2 EEREREBR (31K 9)

BN BT DARIRMPEABR 21T 5 7260, Af#L % 1 1 Sr26-
8, NMUOIEMML 2 A4 X OFE 1% 32°C T 36 RFEMEEZE L7k, B (X
hr w7 Z2250)% ARy MZEY , &REOFEFZZZH 10 kL
TOBMLE, BREL1AY b2, UFD 3 >ORICHRE L, #
H 11000 JREED A RAE > 7 A% 52 ¥R E1T -T2,

GREFIX 1) BUR/R 24°CI120°CR2ED N TR E T 21 HMRG#
(24°CIX)

(FBEX 2) BUR/MKIR 24°C/120°CRE DN TR GRE T 7 HFFES
72Db, ACHED AN LKRET 14 HHE#E (24/4CK)
Gt X 8) BIR/MRIR ACRRED N TRRET, 21 HHE#E (@C
X)

ZOFRFFENPDL LA LN L HICEHIE9 £ 1, 20D 24/4C
XTI, Mz, B A rD NS, 4CHRED N TR ER
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ANTZREOFE LS FLOMRITRD b AFIETE L < il

SNz, B, 14 AMOREAHEK T#, 10 24 CREZED AT
KRR TR LR %, ACOANTRBHEIIB LA, &
TORPRIIAETEIZ N o T2, £72, 3) 4CKORXTIL, fH#ax,
FERAHAZ A R & BT, M EA~HIFT D 2 LT Te, £, W
ITFHNT, 21 AMOKIRLIE, BIR/AR 24°C/20°CRED A
TRBRHEMEEZB LI GA, 7T HRRE L THH E~HIEL 72
Mole, LIEDRoT, Mz KOG 1 % & i, KIRITx
D REEMEICZRIIRD ST, RIRAHEIZES U TR X A ¢ & IE
XA FOMIITERM EFORSITR Yy MEYEZEH L, S5612
3Ry FDOWE LR ELZ R Lz, A CKTITAEFTIIA LA
nolz,

*)  FAEOBAMEITEEME  (IE 10)

A FITBHHIR CIIZFARY TH 203, A E OB AT
X, SR, AFICITEE BRICHET 5, SEIORFEICED D
BRhs & B AL T Clix, A R I ER—FEAEEYTH Y . L B
SRITHBE L. ik & 570 DR B BIHL, MR FE L T2 42
T5ZEF, I 2 TR OARITo T, Mtz RBCS
B AL X Sr26-8 LI A A () b V)OEMEH L, T
TIXRFA) FOREEZFAT, IR A R L ORHEZ A R D42
TORIZ, #E L. TOZIE2 I DREITRD SN hoTz, fEo
T, Mz RBCS%® A A % Sr26-8 [CB W Th, MMz A &
A%, B ERTICBWTOBAMEZTR2NEDLEZEZ TS, K

(o, BEETEDOHFALRFZR AR AN AR BES BT « — /L K
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BEWIE X — - [BEEEZSE o 2 RIG TS FIIEOLH 4 7 A D
PHKIEIZ, 12 1.8C. 1H —1.0C. 2H4 —06C. 3H
2.3CL, RERBREICKIT 5 4CERELS TH- TS, o
T, BEEFHCB O TR 2T 8 LTH, A X A FORRIC
K OBAMEIT RN D & LT 5,

() REFORE (Bhtt, RRER, FRERKUEIEER) (K
11)

Az A () eI ) LR LT, Az RBOStE v A4
X Sr26-8 DFEFRMEIZOUVNT, BRIPE, FadEsR, —hRi47= v O
REEMOFEFRITOWTHR AT, A OFE AR > THURLME 2 5
A LA AR 2 A Sr26-8, JEHH X A X E B D b T HIE TR
D HAVIRIN ST FeFEHRIT, LR A R Sr26-8, FEFHMLZ 4 R & b
(2 90%~95% TH V. WMHFITHERAETRN>T, —F, RFEL
TRHROMFEEICEHL T, L2 A X Sr26-8 & IEFHHL 2 A %
O, AEEIBERIN - 1-01F 11 K1), S6ic, #HE
RIT, A Z A % Sr26-8, IEHMZ A R & HIT, 2% ETH
D, REREZI2)»--GIE11 X 2),

() RpER

FSENTA & ZHEPTREZR IR OB AEFRI T H A L T Z &

5. AT TV,

v BEWEOEAME

(7) HEERNEIZE L BEELERICHMOEDICEEE 5 X5
Lo GIEET
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KL Z A % Sr26-8. 72 B QN IR X A R AT DV THE IR & i
L. ERE L VX A& L2 (T ZAARER), 20 HEOL X
ADOMIRE, SR, FiEE, EHEICHEREITRD HRN-o
7o
() MrLHWMSh, LBBEDICEEELEXZH0  (BIK6)

KA 2 A 1 Sr26-8 A 3kHE Uiz BEIC R 5 HEEMAE e G
FA AR RIREDIC O W TR L7z xR E LT, R A * %
[l — S CfllE L7c B2 H W e, HEEIZFR O 7o M B R
B RIRE IR R A BRI O b Lo 7z,

RBCS2 B+ ORI EBLUZ L U Rubisco ®EAFE L 72 fHH#L % A
T 8r26-8 IZHB W\ T, A RIEY K OWERFHEY & B OELAA 6
T2 > T % (Suzuki et al., 2012a), LL., (7) & DFERIC
IRSNTCIEY . LV H ADRE RO TEAE O A BSIE, FEHETR 2
A FOFEBFER LT, TNENCHEEIT kD oTz, &5
[Z. ZHET, EHREW. BE. ROT T URBEM R T L e
B L L OEEME A RO L OWEITR Y, LDz 2 XD
FHHLZ A R Sr26-8 DIENIZIBNT, N Fr~A Uit LU
A~ A T MR DOFE N % & e RETEY & O Z LA tho B
DENEMFELE B E 52 DA FEMEOFENEZFIERILTWD &
X, FEFITE 2TV,

Bin %2 EMEOHEREICET S HR

TR AN SE D FE BN IR S FUIZ AR 2 1 R Sr26-8 z,
HTHD/ Feh ) LTI BRI ZS) THES 5, £ L
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T, FG TCOAEFTLONEDOHEFHELZITH) Z LT, 4HDKRR
CO2 % & Rubisco DD, A RD/3A A~ ZAPE L&D

BOE S 5B A AR 9 5,

R, A% DO RE COLBEE D LR TR B AR AL PE DB %
REIC TR 2. T7ebb TTABRBRIZHE VW TRK CO2 I E &
Rubisco &A1 R DEFICE 2 5 ETFMARR 2HE LTT
9. Flo. EMSRMERETHIICE T 57 — % bIUET 2,

0 FER%EOWE
IRHEIESHC B DR, (R, SEMR OBEREL NS 2 & IS

T o175

2 fEAZOFE Gl 12 1)
7 HEEE . EMERNETHRHERFER 232-3

A & HAERZERFBRRENARMBESER Y « —/V FEEH
ik v ¥ — RS

v EAHIE  AREPOPLS4E3ABLIEET

fEBEIEE ok (3R 12 X)
(7)  [REEIZS MR CETER 56 m X FEALRY 95 m)PN O RYE 7K H R TE

H

25 m Xk 20 m) 9%, AR OHEKIE P ED
HEAK A IR S 3L, 72O AD | TEERTHRE & 72> TV 5,
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B, BEKEEZE L CTHEERINDKO—EIE, ZOMREIESEO 1

IZKIR T TH LT OHARMENR RS, #iRE LTRET DS, L

L. BRETH D=0, FTORBEHISA~OMR TRV, £z, =

HOZEDT-OIZ, REHHZS O EFH(T = ZAONANIZ, S 30 cm

O Y A FEE | RN 300 mm 2L TH | -3 WIS

b L7 nikiEt Lo T s,

()  EHEDOSIAD ZiIET B 72010, RBEEESREOSMANIC

a7z AFEE 18 em D5 cem A v 2D T = A% 50 cm

WHDT vy 7 SIS DIATe) 3% LT 5,

() WREEZSTHDZ &, MAFIISIAZEILTH D Z & R OE R

BEHORA & il Lz R W anic i Tn g

(x) EHORBEP LT 5701, FREHZSE O F MO —EE

355 & PR ORI ESANE S & 20 m PL_EORIRELRAR) TE DI

TWb, EAEM OSSN L 5 FE T O REEE S~ O

R TZDIT, A ROKRMEIETH D ILZED HBL U 72 HED B IR &
TIE, BAEMQO mm A v v a) R L TWD A 3 &8 D Lo

BT D,

() ARREEEGICE, Lo, 288, M ClcME Lk

PR T LD O A RE L T\ D,

) ARREEZST. EEO—EFKENOEBXLZ 400m, £7-

LI D FAL R PR PR PR B E A A8 7 « — /0 FEEII

X —OERIFGOKE) 68 L% 200 m BEN -5 ETICALE

(%) AHHHLZ A K Sr26-8, BI OBz A%+ / eV IX
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5 H FAICFEBRIFGWE KN Z1T 5 . IS, HER 2415
DRBEIZRE K EAESND, WL 8 A LA, IESIT 9 AT
f~10 A BRABPIES D, b, BIZIFS T, £ TOEDIiE
) DEEEINTEBY, BTk LE 5 A Ra~Ha], BHfE
L 8 A Lo ha), IEREIL 9 H TR RIS D,

F {EEEH
LIF ORI, xR A R ORREEI S~ DR 2 TR 5720
(RS D,
(7) AR IR 2 A R OGS D A R AR LA D A2 B AT
REZRFEM DS . BRBEIZH N OAET EBRXE CAEF T 5 Z & & &/ MRIC
MZ D72 DIT, BITIEIC X HBREHILER & PR E AT 5,
(1)  HAHAZ A 3 % TREEE SN #2560 M 2 A 2 2R
LR D e IE DR EITHID TO LT 2, Mz A 1 %
RET AT R A X3 RH Lsn X 5 i o F2RNIC
D RET D,
(1) FREEIZS N O R BRI THEs L 72k TR O A X 0F%
R OV U 7o 13 GRS T 150 ICFRBE S NI i) & 5A T
Z LR VIR T D B IR L7220 KD R ERRITID
F— 7 =TI XV ARET D, i, BEENC L5 A ROARTE{E
DTN G B DD, PEANIF A A X R EEDORELEL DT,
A IRBEF S CIRBEREIF B L 722 vy,
(r)  FRBEIESS CHT U 7ok, 28 B OUIIRBEIZ S TEE L 72 & 0
WA VRS T 2 PRBE 25 N TR L RBE IS N O i,
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FZIMFFDH S RWEIZ LY BEREFISHEE A R REEES
MRrbians Z & &Pkt 5,

(1) BRBEFS ORGP A KA T DR 2 T D & O MR BB
2179

) roChHicFsFEE, HHRSEZT 28 IETFIE D,
}) HHT MBI A RIS K DEMSHEER BN AT DB
bHDERBDOOENDIZESTIHEIL INTE D 2 B A EFHE KD
TSNS B,

F RS O K ORREEIFENICB T 2RBRXOEEX

W12 22D Z L

(B) HEBEITLI LITHHCLHIFBERAEOHBRITETLE

WINEE D FIE
(EMTRER DAV E 721X E O FTREVER T8 A LT &Il S 7556

FLNTITR R D ERZAT O, WREEES N OFIE @ AT (Fh4E/mM). J8
D7 = ZANAIEHERS), b OIFRIES, —iRIE5HIC R
N T I BAAERHICRRE L B 2 ERET 5. BRI L T2 B &
Single Pollen Genotyping #E{EMERLA & D EURF IR EEHEIT K
0. IR A ORI L TO DDA BT 5, AGIEIC
K0, ZHEOF LRI D, £o, HEFRKENEGEREP)IZE
o Ne ) EABERER EITBNCBMR - #ibr L. REOH KA
MR T 5, FEBFET, M X A 2L, EABBTTHD

RBCS2EL T A 7 a~A ¥ VitEER - (HPT B R 1) 58
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SNTRETEASINTNWDID, Eolcf-2 I L, 1 IThL
(2% U CHRANMMEONA e~ A & ViR OF B2 R T 5, 7
B, ULOEHOREOET=4 1 > FHEEIT>HAIT T OFER
. RFERE - KRB RBIc 2 ERZ2HEE R ORE
FEMBETH BB TFERE X —DR— L=

(http://www.cgr.tohoku.ac.jp )T BV TABT 5,

(4) AMEEMEENETIRBTIO S 2HEITRIT 5EMSHRER
BT DDHEE

HRED TR E G0 E ) 2 2,

(5) FEREETOMAEXNIEBHEAENTEIN TV IRELE
PILTWBBRETOFERSEDRER,

Rk 16 FEELARE, PASHCRIBRE 7213 ABER AN TRR=EIZB
T, AfEHLZ A K Sr26-8 TiL. REAFEIZISV T Rubisco EAVE/E
RO 1.2 705 1.3 ERREICHM U, L, I BEE TR
EL<HIMT D Z LT3 oTc, —T7, EEROEFRBINMEE S D
ZETHEBTN, 1HI»rL 3FNFEIGES N, o, A Z A *
R LI REEY O — KR N H, AL e -y g h
WREEN THD 3-HRAKZ VY VEBRK O ATy a—R-7-
U UERREEINT S Z E RSN E A>T D (Suzuki et al.,
2007, Suzuki et al., 2009, Suzuki et al., 2012a, Suzuki et al.,

2012b, Sudo et al., 2014),
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6 EMIBITIHEAZICETER
EAMZ BT A6 O EFE T 20,

82 B I L 0AYSERME RO N
TEETH L AAR A XAIERIT, DREICB T D REMOER L &b
IAFE L BIE B IEEEY & L TR HR ST D, ZRETOR
B & 18 O RHEDOHPATHR Y # 5 RV . BARERRRIZIE W TEA
bR LT DRI TheneE X b, T 2Tk, EMErk
PR B FE R NIR G =D& | M A R e EELITEE
DIET 5 538% O & OMIERZ B E L CTEMSARME R ET N 21T

1. BATRIT 2B
(1) BER2ZT5AREDH 5 FABEMEDORKE

7L

P

AR &Sy, RIRD ABSITEOERRZ K- THE L, £

NOOAEFICKELY RITTHE E LT, AHHEZ A % Sr26-8 D
. MOVEBRE BV OARIRMM:, AR OB M, 1B Dk
PEATHOWTHE Lo, ZORER, AR A 1 Sr26-8 il i KK

[mv

CO2 iy ETHAE IE25EG, iz A x(/ el V)L HgL
T, BRI E & EES -0 ORERGEENEML Tz, Lo
L. ZOMORERR ., EF Y OMRIEME, Ao, 16k
DFMEFIZIL, AERIEVZR LR -T2,

FoT, BARMETIZBWTIE, MMz A x L0 &, 2 A
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2 8r26-8 1%, AFOEBEMEZHFFL TD, LinL, ZOEIE,

Az A Ll U, R, [ERS 720 OEREGEICE L
TiX, 10%ROEMTH Y BlR 4, K1), BERE I THD A
KA FEEIC R D AEFEME D ZRIZHT UL, hNERbDTHY
MO H D LIV TRV, 2D X 51T, MLz A % Sr26-8 DF
BRSNS, Z & &5 EARREE T COME CEMICE S 1I3E 2087

VY,

F7o, AR A RDMEE 72 HHEFNT, ARBEE T O LEICH
BREETHAET D 2 LT o s, AKX A 1R 038R 2 JEAE
DYEAREREE T COBAICHEICM < L13B 2 #u,

EHITA RFFHEPENCB D TREDOH AR & 2 BIEHTH
D, BREFHTTCRHAETAZEEFEHEV LA TV RN L T
FCOMATITHSITBIT DEMMEREE D L R AIFHRLNT
WRWT ED | AKX A 1 Sr26-8 % 5 —FEfE BRI HE > T
AT DEA . AHH X A % Sr26-8 D3 EHEZ S/ ~E I
oI Z 2R3 5BV IZEN TR, AHELZ A R Sr26-
8 LHIAT D AHRENED & D B A BRI E S e,

(2) BEOEEHNEOFTE
7L
M
WA DENMEIZE U TR L 2T 2 lRetE D & 2 B A AE

TR SRV,
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3 BEZEOAULST IOFHME
L

B

fas!c

BEZI T DEALIEICEY L TR 21T 5 WIREME D & % B Y
TIRFE S 7R,

(4 EMBFERENET 5B ThOFESOHN
OB T D RENED & L B AR BN ISR E S IR Do T2 T & D
5, AR A R Sr26-8 & o — Ml R ICIE > TR T 55
B ASHIRZ A 1 Sr26-8 MIFIMB~EXETICRHHEND Z
ExPiET DM ICBNTIE, BAICBT DB OV TOAEY
SRR BN E L DB ZIE RV &l 5,

2. AEMEDOELM
(1) BEL2ZTHAEEDD 5 BLEBEDSORKFE

L

EENEE RS
AR 2 A 1 Sr26-8 X, RBOS2 A5 17 > A F M @I &

. Rubisco & M S H T WEIA 2 Th D, AEWMEDE
APEIZBI L TiX, A = Rubisco ¥ v /37 B % A 3 OAEMRN THIIN X

BFTWDHZ L, 72, Rubisco ¥ > /X7 EHKDOEMEEZIZT L

—MEICBIT 2 EN 2 & S 5121%, Rubisco ¥ /37 'H
TR BEAIE S SIS, BROT LV B R B X

7'F L OMEMEHRSR (7 L5 — 2 ~_— Z:Allergen Database
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(2

for Food Safety, http://allergen.nihs.go.jp/ADFS/) %17~ 1= F
RN D S, AEEEZ THT 22 21X TERP T, o s
TR THEAE R O F A SR IR D3 AL ERR, FeEE iy
T TOREBRRE TN T, AR A % Sr26-8 & IEHHHL R
A X DOMICHFTHIA BZEITRO bNRhoTc, S HIT, AR A
T % AW AIE) O —FF T OFE RS BAER L ik LT, 3t
B RPEDEEDORBPEM EOEITBEINDL DD, AEEER
FTREM DM E W o T7o 2 Lid, AR X A * Sr26-8 TiX S
T2V (Suzuki et al., 2012a),

KA R A 2 Sr26-8 1, BASNTo@E~—I—L L TnAT
a~A VUMMER L OB F~ A v Uit s TR R B L, BERY
NI BEREFET DN REERITHY, BRSO MR OBIE T
FHHL 2 OB BRI OB~ — I — L L THEHINTEY ., AWk
PRI EL B DREWETH D &\ ) &I,

FREA M E X A A R Sr26-8 & 55— R FIARFRICHE - Tl
M4 254, Az A % Sr26-8 NIEHAMB~EKEFICHEHH
EINDHZLEEHIETARYICEBWNTCIR, AEWEOEAMICBNT
B 5T D ATREME O B 2 B AR B S IR E SL7e 0,

BB BN E OFE

L
P

BEWEOPEAEMIZE L TR LT 5 et D & 2 B A Y

FENRE SR,
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(3) BEBOAURT SO
L
HH
AEWEOEAMICE L TR B2 20T 5 ARt D &b 2 B A Y
FEDRE SN,
(4 EMBFERENET 5B ThOFESOHN
OB T D RENED & L B AR BN ISR E S IR Do T2 T & D
5, AR A R Sr26-8 & o — Ml R ICIE > TR T 55
B ASHIRZ A 1 Sr26-8 MIFIMB~EXETICRHHEND Z
ExRBIIET DRV ICEBW TR, AFEMEOEAMEICOWTOENZ
PRMESZENE L DB EITR W LT 2,

3. ZTHEME
(1) BE% 5 FHREED D 5 HAMEMSEDREE

7L
o

B4 X CTo D O. nivara, O. rufipogon ZFOREW)IL, FEEA =+
(0. sativa) DILHIFAEREY T v . ESOA F B HELD O A 4=
HUZ W TR A R E LT D2 DB TWNDR, Th
ORI DBENCHAEL TS E V) HEITR Y, LEen-T, K
KM Z A 1 Sr26-8 & 5 — TR Rt > TR T 256, A
iz A R Sr26-8 DIIPSMB~EXETITHR b E D Z & 2/lk
THRDICEBNTIX, ZHEMHEICEAL TEEE 5 T 5D H 25
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AREMIRE SR o Tz,

(2) B EAEHNE O
L
HF
SHMEMEIC B L CROBZ 3T D ATREME D & 2 BRI R E S 1L

AR

(3 BEOAELRNT IOFE
L
HF
SHMEVEIC B U T 521 5 ATRENE D & 2 BF AR TR E S 47

VY,

(4) EMERERENET 5B EhOFESOH
B2\ D AREME D & L B AEEEY SRR E SR o T2 T L
5. AL X A R Sr26-8 Z R IR ICE > T 555
B AR A R Sr26-8 NEHIMT~EMETICRH b SN D Z
EERBIET DRV ICHN T, MM DUV T DA SR
AT LBENITRNE ST 5,

4. ZOfh

FRROMIZAEM SRR M AZIT) Z R EEZbND
Rl Z A % Sr26-8 DMHE T\ E 2 b,
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%3

SRR B DR A BRI

BEA I DEALMEIZ DWW T, AHEHL R A ) Sr26-8 1%, 2 FHDHT
AEVETPERIZ 2 H LT3, 5 SN iU EMIED B IRER
BTN COBRAICBWTEMICERT 2 Z L3y, 7SR ORE:
IZBWT, BFEIGSEET T ML A R L L, AL X A
Sr26-8 DEIREZIEE D 10%FEE DM FEO bz, LInLRB B,
HLIREE D 10%1F EHIIE, A R OEEZEKR O TR IV T H 815
SNDHHEATHD, ZOZ L LY, ZOBREINTRIEEDOHEIND,
BAMHICAEBEICE S1FB 2T, o, FEToBkitEi, IR
ZAXRERFIC #E) THDHZE XY, BAICBITIEM LT IT
<V, RIZ, FESOEBIZ LV BESIZB O TEAMICAET LS T
b, AWREEFIS O G, R DM O B, )
HEZHRLCDZ L L0, AMEHLZ A Sr26-8 23, MREEIZSSMT, FEA
BRNATT D Z Lidh 0 ER,

A FFBEPENZB W TREOHERRBRRH DRI THY . BRS
BTFCHATDHIZEEHFEVALN TV RWNWI &, ZAETOMET
IHA BT BN EE D LD RELIIAEO TN & bk
F R, AR A R Sr26-8 Z IR ICHE > T 555,
A2 A F Sr26-8 NREEIEEINE~EREFICRHFbHSND Z %
B3 2RV IZBWTIE, AfHH#LX A K Sr26-8 L AT 2 ARtk &
% B AE B I LR E S e,

AEWEOEAEMICOWT, MM A -/ beh ) ORFEDE
PEAEIZ DWW T OMEITARVY, F A Z A % Sr26-8 ([ZNE A THEA
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L7z RBCS2 &1, BELUONA T a~A T Uitth & I~ A 2 Uitk
DEALTFPFEWITA EWEITITREYE LR, 61T, A 3 Sr26-8 13,
Rubisco BAMHM L TV D Z L2 b, A K OBEHIED RIZK X 72
ZALDIA U T 5 (Suzuki et al., 2012a, BIRMESERD, UL, #kif
TEED HEEAEA . EBIR DT X ALGER, BIEHM TRk
BW MR 2 Fofits L7 5, AHAHLZ A R Sr26-8 [XfEEMHE/ M
U & ORICHEWEEEMICERNPRBO NPT b, &
T D AIREMED & D B EEEM R E T H Z LI TE 2R,
SEHEMEIZOW T A ED BT 2040 EOTETh L A 1 L AZHEFTRE R
IR AL, BOEICIIFELRNZ Enn, B E2 5T 5 etk
D& 5 B AR IR E S e o T2,

FEEA RO OISR U ASHLE % A % Sr26-8 % 5 —FEfE AR (2 1E
S THEMZE L, AMHELZ A R Sr26-8 MEILIMT~BEXKETIRHI S
NHZEZIETHRVICHBNTIE, EMSZERE~ORENET DB
AT & TR L 72,
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IR 2
MM A XPOT Za "y 7Y v AOBREYE
[E®Y]
L2 A 2T 7a T T VU APREGF L TWDENERET D,
(=85 iE]

Az RBOS & A4 % Sr26-8 (T 3), ROz A (/ Feh V)T
. ENE6h, R Lz, T 6z Tl s A THRIZL, ZA¥K 1 mLIZEE L
T2o TNENRMEIT, Vo T NVRBREITo T2, ZOWK 0.2mL 2 A 7 <A (50
ug/mL), B F~A (50 pg/mL) Z & e LB EsHIC AT L, 25°C T L=, K% 2 A
%, BHBIEICL V7 e T T ) U AORAFEE MR Uiz, B EoXHRRIXIE, f#x
A RMERUZ L D WT 7 a7 ) o h BB L, R L,

[#3R]

Az RBOS ¥ A A % Sr26-8 O+ TlL, 77 /X7 7 U o hD3AIT L B

SN not, Lo T, ALz RBCS¥ v A A % Sr26-8 DAL, 77 axr 5

AN O YA DGRV -] 5 By

X1 AfH#Z RBCS® 2V AA F Sr26-8 \2BIFT 5T/ u s v LERERR
A BHHZ A RERUCH W= T 7 a7 T ) O AZBAR L CEE LIS L— |k
B; ASHMAZ A RO TR & I8 Ll a B LR L7 L— b



AR
BABLGFOLEMN L Rubisco BinT DB
[E®Y]

HAR 2R - AR 2 RBOSt© o A A % Sr26-8 N RBCS7 v Tt AA R AS-T1 D

HMBIE T OREM L BBOREEERET D,
[EBFHiE]

A 2 RBOS Y7 A A % Sr26-8 D T 3 & BCoFe D FE -, RBOS7T v F & A
AXAS-TI DTS & T4, KOIEHI X A ROFET 2R I H7-%. HCl T pH5.5
(IR U= KB AKICTE DR T2 T oy b BICERRE L. BSCRIEEN T, 2 BB 0%
Tolz, #fE%, 2 M E OB X A R &IEHMB A 2O B 5 57 7 2 v 7 DNA
P L7c, 97 2Ucxt L, PCRICTHEABE FOMRE{ T2, RBOSt Y A A X
Tl RBCS2 % v A ElnF. "M 7 a~A Y VRAKRNTI VAT 27 —V&int (HPT
BIG T, N T a~A VUMMEEET) KO A~A Vo) USSR SR (NPT
IIEET, BT~ A v UitEEET) ([CHKT 5 DNA W 288 L7z, RBOST v F %
VAL RTIERBCS2T v F RV ABLBTRRIRAE J AV TE®EFNRNT AT 2T
— BB (barBla1. ©7 78 AMMEET) ([CHHKT 25 DNABA Z8EL7-, £
7. PCROKRYT 472y ba—E LT, £ 32DT 7 F igfs T (GenBank accession.
ABO047313) DR % 1T 7=,

6T, EEHY T NLEZALAPCRIBICEVEABRFOa—HE2HRE LT, 2Dk
D, RBOSYt > A X TIX RBCS2 7 & —X—L Ny JiR—Lip bRy X—L O
WAy OECE| ZENE L=, RBCOS 7T v F ko A A X TlX, RBCS27 v F 1% ABMLEFI10E
FELTe 2 RN A REBRELR T DX — I F—H—(NosD &Ny IV R— b7 H—
& OHEFEE S OBECH ] O barB o2 EAE L2 NosTE Ny JiR— B _7 Z—L D
BFEER Sy OECH 2 HENE L=, WIThoBmEaIch, WAEDa Y bo—L@Ea+ & LT, £ X%
DT ) LHICHRERO 1 Bnt & LTOFERH LN E 2o T DMIER 7 &2 F 4
VigTtEFEE T (GR GenBank accession. AB009592) # [FIFFIZHEME L. Z O DB D
T FVRELRNGEANBRFOat— AR Lz, 2B, RBCS7T TV AL R T
I 2 DB NEIEFIIR L NosTH @ L THIEL TWAN Ny I R— R0 4
—INBEIR BT, FIE U R R BRI RETH 5,

FEBNY T VX A L PCRIEICE D 2 A X RO Z A X DEE D RBCS
N O RbeL 8151 ORBIRXDOIGEEZIT o 72, 5 12 BEH ORRN 2/3 i L7z IKf, 55 12
WENOHESEGETEY LTV T Uiz, N—I3VY = (EHEGRZE (n=3), HatLet
IFZENLBINC Tukey D HSD BB TIT o 12, e 27 V7 7 Xy MNETIIHEZRH S (p
<0.05),

[+ 2]

PASHRIASE TS L7z RBCSt® v A A % Sr26-8 D T 3 & » BCoF2 A, KT RBCS
ToTFBAALRASTIOT3 E T4 LS 2 v 27 DNA IZx9 5 PCR
WL W EABELG O EITo7-, BRBCSt v AA X T, WTnoHRIick Ty,



RBCS2t » A a1, HPT# a1, NPTII&a X7 7 F gl CHRESNDZEN
Zi 1,223 bp, 720 bp., 780 bp K& O* 235 bp & DNA Mg i 235 b7, FEEIC RBCS
TUoFELAAL R TY, RBCS27 v F v ZBIETF MO bar Bl F CTHESNDENFE
A1 1,108 bp &% ¥ 459 bp @ DNA g i 35 oie (K1), ZoZ &b, RBOStE Y
AA X KR RBCST v F AL XONTOHRITEBNTHEABBFITHR ST
WAHZ EDRENTz, EElY TV H A L PCRIEEZH W CEANBL D2 E—HOHE
EITo TR, RBOS 7 o A A X TIE L2y 7 /VBEEE N W L 0 AR T & i FRIE s
FD8ETHoT-T2D, MABMLFITETAIMELESGAIZ16 2 —ThHomZ &
RENTe, T1HRIZE T HRER, ~IB AR OGRS 10201 &R o/2 2 &R0,
T 3 AR K BCoF2 HRICI 1T 5 a2 B — 5B bR 22 &t A LT RBOS2+E
ABBFIIRERDO 8 abt—L LTHFEL TV EEZLND, RO %2 RBCS T
VI AARTHT T2 2 A, RBCS2T T ABLETF KON barBalE e bice
TAIME LEBREIFHAEZMbLT 4 a—RNFEELTE Y, HREZRTHE(RIZ 20
72, RBCSY > AA R LRKEDOEE NS, RBCS27T »F & v Z#Efnt KO bar Bis+
TARERD 22 a8 —L LTHFELTWD ETFHISND, ZIH6DZ b, BALLEE
NWENDBIG TN, XA XD ) ADNAFTEEL THEIETDHE EHIT, EHIT,
KA~ ENTWDE Z EREZ BN D,

XD BB T RAORENLZHD BT EEM Y T L¥ A L PCR N 21T - 7=,
ZORER, IEEL X A (/e V) iR LT, iz RBCSt® > A A % Sr26-8 Tli,
RBCS a1 HEDOWN, EA LIZEa T CThbd RBOS2 D% BN, TP D 12 EHIZEHB W
T, B TREHEIML Tz, ftho RBCS & 1 1EOER T RBICIT, RBOS3 THigtH A
BEITALNTEZLDOD, RERENIIA LD LN, S HIT, 12 EHIZB W TL,
Rubisco D KV 7 2=y & a2— 925 Rbel Bln DRI HEEM LT,

—JFC.RBCS7 v F U A4 R AS-T1 Ot D 12 %L Tld, RBCS#E s+ D RBCS3.
RBCS4, RBOSS & {1 & IlZ, RbeL & a1 03 H BICRBAD Uiz, Z DfE3I%, RBOS2
S TORER V=015, a— REETIINIE Lo TWnD, TDd, RBCS2
BT TR CAFMTHREIE D &, My O mRNA & [FRICHED LT &E 2 bR
%o FE72. RbeL D3EHLN RBCSIZ)G U TEH L TWAH DI RBCS # 37BN, Rbel
R OFRBUEB) 2 B 720 LESEICHET L T 5729 TH 5 (Suzuki and
Makino, 2012).

%10 - 8 FETIX, RBOS4mRNA &I LT-, ZOMEFEIZHOWTIL, BIEEL T, £D
HEIIRHDE L TH D, 1272 L, RBCS4mRNA O LV 5 10 - 8 EETH 4 RBCS
BNEARZ K& BAS Z E13mhotz, £72. HEALB]O RBCS mRNA O EOZE(RIC
55 X912, Rubisco DAEGKITEWETIER TH D, ZOMEIZEBWNTEH, 5 12
#C Rubisco DABRKIIEBIERTH D, LI -T, % 10- 8 T TD RBCS4 DRI
{723, Rubisco IZ & RE B Z RITL TWVD EIXE XL TR,



1500

1500
1000 1000
500 500

RBCS-sense

1000

500
250

X1 PCRIZX D##ax A % DEARLGTF DR
A; RBCS2% > Ai#Eint. B, RBCS27 »F ko Aillnt. C A ua<A v Uomth@iats. D br~<A v omttiiss. B

v ZRAMMEE G Fs 77 FUilfarichkd s DNA WA 22 EEiE+ 2577 4 ~—xt & v, JEfiz 0 x( b e
710) (wild type), #i#fe 2 RBCS & > AA % Sr26-8 ® T 3 KN BCoFe 1A%, #Hl#i 2 RBCS7 > F XL AA F AS-T1 DO T3 KT 4
AN SR L7242 & DNA 2% LT PCR #1T- 7=,



* REC. OsRBCS4 - of OsRBCS
800 b g) Os 52 200 b (c) CS 1.5 (e) Sum of OsRBC.
wr
600 F Bl RBCS-sense al 10
0 RICS-antsense "as

12th 11th 10th Sth  8th 12th 11th 10th 9th 8th 12th 11th 10th Sth 8th
Leaf position Leaf position Leaf position

M2 ERBHYTAZASPCREZRAVE, H#x A REH D Rubisco BIE FHEDRBRMAT
11 3R OMBL 2. RBOST v T AL 3 AS-T1, ##iz RBCSt A A % Sr26-8 X UMMz A (/ heH V) D a;
OsRBCS2(RBCS2)i&{5 1. b; OsRBCS3 (RBCS3)EL T ¢; OsRBCS4(RBCSAER 1. & OsRBCS5(RBCSHEIL T, e; 4 OsRBCS
(RBCO#InT. KO, £ rbeL (RbeL)IInT OFE BT & E B Y 7L 2 A 5 PCRIAIZ TIT» 72,



BT 4
H72 % COBRET DFH X K OFEMHE X A X DR
[E®Y]

CO2 B E % AL S E -8R EE F ISR T 242 RBOS & AA % Sr26-8, RBCS7T > F

T U AL R AS-T1 KON E FERAHE X A R ORESRNT 21TV, EBOKHEZITO,
[EBFHiE]

B0 % CO2IRIE T Tl LI x A r(/ b V), ffix RBCSE > AA 3
Sr26-8. KONz RBOS7T v F v AA 3 AS-7T1 O, NN T 3 HARIZH T 5 EIK
HMMBEBLOEEGEONTEEIT-o 7, REiE. BNHATRSED CO2 /3L &Ky E
(28 Pa), BITEOKRKH D4 (40 Pa), m4rE (120 Pa) @ 3 BEREICERE L, ABFREZ
Tote, Yo7V 7k, #f% 63 HHIZITo7o, AN—I3 7 = HEHEREE n=3), #
FHLHT CO2 JEERINC Tukey @ HSD MEIZ TIToTm, BARDT AT 7y FETIHA
BEENRH D (p<0.05),

[# 2]

KK COIEFEICE D ST Z 4 (/) Pe B V)& B LT, ##x RBOCST v F
T AL R AS-T1 ORI E, K OMEERNS 720 OEBEZEEORDPBIE SN, —
7. i x. RBCS & A Sr26-8 I\ TIE, K, KOBSERGH COLEEIZBWT, #
R EEOHMABILZ ST, L L, & COREIZHB W TIL, FEfIR % 1 1 & Sr26-8
DIREEEICH BRZITRD Dot T JIRY 720 oRZEHEEICE L T,
K COREEIZBNT DI, X A 1 EHHER L, Sr26-8 (2B T BIE Sz,

OWild-type
40 A gsenserscs (125%W1) (%9)

B Anti-RBCS (35%WT)
3.0 ( 7!;5)

»
=)

-
o

8 o

a (937)

& 8 8

Total plant N (mg plant ') Total DW (g plant -)

N
o o

Low CO, Normal CO, Elevated CO,
(28 Pa) (40 Pa) (120 Pa)

1 £725 COBEZBWTRE LILRORMM X RBCST v F2 2 A4 X AS-T1, KN RBCS & XA X Sr26-8 DAEF &
RERE BT
28 Pa (Low CO2)., 40 Pa (Normal CO2). & O* 120 Pa (Elevated CO2) D CO2 54 TIZF\ TRkt U 72 kiR 2 1 R (Wild-type).
Mz RBCS*t > A A % Sr26-8(Sense-RBCS). . * RBCS 7 F& v A A % AS-T1(Anti-RBCS) DR MEHMAEHA) & B 7= )

EEFEEB) EWE LT,



BT 5
Bt HECTORER
[E®Y]
K¥He 2 RBOSt o A A % Sr26-8 M WX RBOS 7 v T A A 3R AS-7T1 DAESFRIED
OFED) ~DFEE I 2 A (/) e V)DOEAE LKL, BEE1T ),
[EBFHiE]
AfH 2 RBCS Y AA % Sr26-8, RBCS 7 v F & v A4 1 AS-7T1 KOG 2 A %
(/ Fe B V)% 1/5000a V7 VR v b T3 HBHEEE U=45 4 8RSy OFEFE % 0 115
W, b0 +HEE T T3 AT A8 —x ARHER S 4 http://www.bmbio.com)
@T v MIEED, Y & U THUEYE IR O B L # A (Lactuca sativa L.) & 3
B Lo, #% i)\Ii\%'%éP'ﬂTﬁb NS SIS i)’lﬁﬁﬁ 300 pmol m2 g1 BIR/&KIR 24°C/20°C,
HE 14 Bff] & L7z, 20 HEIOFEE 21TV, B8Ry M, #l EEACIROEBE K DR S
DOIHE & AR A2 R LT,
[#3R]
F 11220 HREFEEEHZO VX A0 B R OIROEEgEE, £/, L EFROROE I %
R U7z, FEFHMA Z AR & Ll L C, #iffax RBCSt® > A A % Sr26-8 & RBCS7 v F 1
AA F AS-T1 FEEBI I CHEF L7z L& A B R OMROE SI2i%, AEREITBE IR
o T, LU, AS-T1 IS L Z 2B OB EOMINNBE SN -G BE. 5%
K p >0.05), #Hz RBCST v F v AA % AS-T1 @ HSAMETHIET D &, A
A~ AN Z A F DRI 20% L 725 Z ENHLMNE RS> TVWDHGITRZ 4 BXO
Makino et al., 2000), fit~> T, FEMHLZ A R L LG LT AS-71 OFEEBRNCIX, HE SN
RO T IEE RBREN, L EESN TV LHERITE 5, Z2RBIESNIZREZOZD
LA ZADIBRENEIN LB Z 6D, —F, Mtz RBCSt A1 % Sr26-8 ICEH L
TiX, I A R LR LT, H B R OB OB E F 7213k S & b ICABERAZITBIE
SN oot E, 5%/KHE: p > 0.05),

K1 FMHEBIARC PEVY), RO 2RMOEME A X e #dE LIBRLEFRALTLUF R ERELERD, L2 2OMEERE. #

FEROBOREX
DW (mg) length (cm)
shoot root shoot root
JEFRIBA 2012 = 1.01 422 + 029 486 + 007 6.10 + 014
#R#8% 26-8 2005 + 199 426 + 010 486 + 018 6.10 + 016
FHIRAAS-7T1| 2463 + 175 583 + 059 469 + 024 576 + 018

BB TR e e
n (fEEY 78 =4
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B 6
T AEMERE
[E®Y]

KA 2 RBOS & A A % Sr26-8 (XN RBCS 7 v F & v A A % AS-T1 O 134
FE~DRBERRET D120, FRPHEEEEZITOIEHB 2 A (2 e B V) &k, &
L7,

[EBFHiE]
+EY YT

AL 2 RBOS7T > F & AA R AS-T1 kTN RBOS &> A A 3 Sr26-8 & JEfHHL % 1
2(/ FeAV)%E 1/5000 2 7 7 Ry N TTHREE L, 3B 3 » HZIZ 1R v Mo
X 8P, RS bem OHIEN D HHEARIUES Lkt e Lc, BRELL -8, K25
Z 50 mL OJREFE/KIZRRE S W72, 100 {547 L 728K 200 L 2 YG 55U B4 LA
B, £7-, 10 EHR L= EIR 200 pL 2 10— X0 G VEEHNZ 8B AT LSRR E 2 0|l E
(L7, Fo, BBEEOBED DI, FRICER Lz TR I8 7-%, 1g
% SDS-Yeast extract £ (EM T FE5E H90%E F8 5 493-498. 2012 THLELL |
RLFRT% DRRIETE 200 pL 2 HV B2 @46 L7z,

TEEEHO I T b

A O N, EE. BERE . SRIREICOWTELT O 3 FEO TR, B4R LR 4 )
W T AFCEHOE TIAEMEL D RIE 21T - 1=, BIEITWIRS 5 W X B ~ Cits L7z, &t
Wk, FHMEEALEEMEEEL TS Y720 O an =— B cfu) 2 FHE LT,
® YG it (EERk—x 2 1.0g/L. 7/ =a—2% 1.0 g/, KeHPO40.3 g/, KH2PO4 0.2

g/L., MgSO4+7H20 0.2 g/L., pH 6.8)
® HV i (7 1.0g/L.Na:HPO40.5 g/L,KC1 1.7 g/LL, MgSO4-7H20 0.05 g/L,

FeS04-7H20 0.01 g/L., CaCO30.02 g/L., F¥7 I > -HC10.5mg/l., VA7 7t 0.5

mg/L.F+ 4 7> 0.5mg/L. 'V K& > -HCl0.5mg/L. %> b7 & Ca 0.5 mg/L,

A/ b=V 0.5mg/L, p7 I/ ZEEFE 0.5mg/L, EA4F L 0.25mg/L,, ¥/ =

~F I F 50.0 mg/L. pH 7.2)
® 1 — XU (KeHPO4 1.0 g/, MgSO47H20 0.5 g/, X7 k> 5.0 g/L,

Za—2 10.0 g/, @ —RX~_2 %L 0.033 g/L.. pH6.8)

[# 2]

TR TR DA B OWE Z AT e iR A2 R LITR LTc, R TORMEHB BT,
FER A 2 ARFREE TP O EM S L 2. RBOS 2 > A A % Sr26-8 £7-1% RBCS 7
T AA R AS-T1 FE HEEF OMAEMEIZIT, AERAZTRD bR oT,

11



£ 1 EWEEE DR OMEYE

HHEE AR R B

(x 104 cfu gt soil)
e % 68.7 + 12.2 2.3+ 1.0 11.8 +
¥HHLZ 26-8 79.8 + 15.5 2.1 £ 0.2 11.4 #
#H# 2 AS-71 71.5 & 128.3 1.8 + 0.2 8.6 +

BT Tl - A R
n (RS 7)) =5

12



IS
FEMEEDT X Z AR
[E&]

KA 2 RBOS® > A A % Sr26-8 XN RBCS T > T A4 F AS-T1 OEIKIZ LD

L DOREY) ~DEELE I Z A (/) P V)BEEROGE LB L, BEtE21T7 9,
[ZB 5]
Ty Ty s

KMz RBOSt v AA X Sr26-8 )k (N RBCS 7 > F & A4 3 AS-71 LI % A
X/ Me U V)OWEMIEE & 4 @RI LTz, et E, A ey 7 X250 (BFd:
R &t N R v 7 A5 http!//www.hyponex-pro.com/SHOP/4977517018636.htm1)(Z .
0.5% (WWIZIRG Lz, IRAG LTI 1E7 7 v A7 A(E—x LR PR
http://www.bmbio.com/product_detail.php?itemid=927) D7 » MZEED, Bl & L
TR E S O @ L ¥ A(Lactuca sativa L) & 355 LT-, RAfEIC 4 R > R &L,
L Z ZAOFET 20 R 2 FEFE L7z, FREFIIAN TREEN TV, A6 E 300 pmol m2
s, BUR/MKIR 24°C/20°C, AR 14 W& L7z, #E 1/1000 ED A K% > 7 ZAHRK
SfNA R R v 7 A5 http//www.hyponex.co.jp/products/fertilizer/pr_fer_dr01.html)
27z, 20 BREIOEEE 2170, K48y M, # EE R OB O E & VR & OFEEE
REMERRE AR LT,

[ H#]

# 11220 HREBEZ OV Z ZAOM R OMR O EE, 72, i EFEATMROR S %
AL, ZNHOFREBEHB ISR LT, Mz RBCS+® A1 X% Sr26-8 & RBCS7 v F
T AL R AS-T1 HEIEAATE TEOWT T O IEMHL X A R &2 #hiA A 72 128 & ORI TRt
FHHUZR(C HE . B%/KYE: p > 0.05)IZH B2 AEITRBD b Lo T,

F1 HEMEROTEZHLTHETHEE L L E RETRN

DW (mg) length (cm)
shoot root shoot root
R Z 2899 + 201 348 + 016 949 + 025 873 + 023
#B18% 26-8 2822 + 132 308 £+ 03 915 + 012 862 + 028
FHIBA AS-T1 2846 + 172 33 = 015 944 + 011 851 + 016

B R+ RS
n (fEEY 78 =4
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BIR 8
e DIRER L ORI DOKRE
[E®Y]

KA 2 RBOS© v A4 % Sr26-8 KN RBCST > F ¥ AA % AS-T1 LI 2 A

(/7 be s LR ERRL, B2 MBI L, Ik, kIEZHD,
[EBFHiE]

BAFEIERT O 2 RBCS ¥ > A4 3 Sr26-8 )t (N RBCS T > F & AA F AS-T1 LI
fHEZ A R2(/ e B V)P DHRERILL, B2 BB CRlEE Lz, £/-, fEhza— R -
S— RO UERTYHE L, TORMEREZE LT,

[#XR]

KM Z A 3 L IEMHL X A R OB OBMBI T HE 2K 1 1R LT, fEMOIRIZ, 2
RBCS¥ v A A % Sr26-8 M XN RBCS 7T v F o A4 % AS-T1 LIEfEHa % A % & DFER
TR SN0 o7z,

EaEa—R-a— KRB URRTT v o2t L. Z20RMEAMR LIz 2 A falkg
AL Z A R Sr26-8 & AS-71 T 96%.  FHHMZ A % - 7 e Y T 98% & MatMICA &
RFERIIFRD DL o T2 BRE. 5% /AKNE p>0.05), £/, WHERHZE T 2O TE
IIASHEIR 2 A 1 Sr26-8 & AS-7T1 . FEHHHA X A R & HIZ A%FHE ThHh -7, L7zR->T, M
Bz A % Sr26-8 & AS-71 & IEfHL Z A R DI OFMERITFIEIT 220 &I L7z,

X1 FEEBEZ AR rebY), M#Z RBCST v F AL F AS-71 R} RBCS &2 A A X Sr26-8 DIEHOTEIR & otk
HNBESYEFEFS>TNDIDONE, TUyTUREBELTWDLDT, RERHDLZLZ2RLTND,

e ® 9% g0 ° 3 . . .: Lo P »
. ' . SIS e« o o °
o* o0
° ° *e o ° ®
o * - e % ® 9
- o« %o : ® * . ® o o0, o °’~
° o o ° o o 6
e o ~ ° ‘ ° ° ° °
.. ° ." ° ) < .:.% :
e ™Y o
° ° ° ° .
] a e O, b b .. o
‘ . e F) .
.~ ° o H
3 ™ ® L ° « ... ~ ‘. J. ° o
s ° o
H L - ‘o ® A = ) . o
MM Z A (/) FeH ) RBCS & v A A % Sr26-8 RBCS7T v F& v AL F AS-T1

n (kY7 =5
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BITR 9
AT T D IREmERER
[E®Y]

KM %2 RBOS ¥ A A % Sr26-8 (X RBCS 7 > F & v A A % AS-71 HMMEIRMEZ
JES L, IUHERTICRL L7203 &IZRE L, EB LI D0 E I DRIET 5,

[EBFHiE]

ABEWINC BT D IRIEMHERER 21T 5 728 | KB A % RBCS > A A 3 Sr26-8,
RBCS7 v F 2 AA R AS-T1, 72 b NIIFIPE A 3 OFE% 32°C T 36 ReffiEedF L
7ot BB (X e v 7 225002 K v MIEY |, FRROME 222 10
B OFFFE L7, FRM LAy bFD, LLFD 3 DOXIZERE L, #H 1/1000 J=E D~
ARy I A b 2% %1777,

1) BURMEIR 24°CI20°CRRED N TAR=ET 21 ARE#E (24CK)

2) BRI 24°CIROCHRTED AN TKREET 10 FM#HE L-Z0b, 4CRED AN LAE

T 11 AMEEE (24/4°CIX)

3) BNR/KIE 4ACRRED N TRE=ET, 21 AfEE WCK)

[# 2]

ZORERGEENLLHLR L IC@IR 9 £ 1), 20 24/4°CK T, Mz, FEH
Bz A xDOENE, ACHREDN LREREICANTZREOE L 3.49~3.95cm D, ELD
RIS LNT, AFIFFE L Ifl sz, 7ed, 14 HREOKIRAEK 7%, 1) 24°C
KR EDNTRBIRTHE LA E . ACONTREEIIBLIZE A, 2TORY
KITFESE I W= o7, F72, 3) 4 CXDOX TIE, Mz, FEHHAZ A & BHiT, M E~H
T D LT o7, E A 3TV T, 21 H M ORIEALER . | BUE/ARIE 24°C/120°C
REDNLTREBSRIHMAEZB L6, THEREL Co# E~HZE Lo 7-, L1z
Do T, Rz - IR A % & BT, RIS 2 I ER TR ST, (KIRG
PEICRE U TR 2 A 1 & IR 2 A R ORNCIZZER M O E SI3R P8 ZFEH L.
X523y O L EREEEARH LT, A CKTIIAFTIIR N2 o T2,

F1 EWEESLEEIC 21 AR Lo, SHEMEOR S (cm)

Shoot length (cm)

2321 MIP2 ALFE3

FEM A 1565 + 018 395 + 017 N.D.*
#H#R A 26-8 1512 = 010 383 + 034 N.D.
FHIBA AS-T1 17.04 + 0.04 349 + 015 N.D.

BEIL I RS &k JIEARRE  (not detected)
n (V7 %) =7~8
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RBCS 72X

XK1 FAHEXT 21 BEER L2BOEROA ROLETRN
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RIS 10
KR 2 A R OBAME
[E®Y]

##z RBCSY > AA % Sr26-8 KN RBCST v F & AA % AS-T1 & I 2 A %

( bea))okEFERL, TOZIEX IS LB ELZBEET 5,
[EEFE]

FEfAHZ A (/) be V), RBOSt® > AA % Sr26-8, RBCS 7T > F & AA % AS-T1
231 D ERMWIEROIKIR T CORAEFTRREIT > 7o MK D 10 em FREFE L Y)
BrL. YRR OME N TREENUC) T, 4 00 A MHEE 2kl Lz, 4 » A OB
BT, JEEIOBEINIET, KX 10 BIZ—RIOEAE T, HERGNROEREICE 2T,

[EEFE]

FERHHA X A R RO Z A R DOETORIL, FE L, TOZIE 2 I OFAEITRRD Hen
STz, $E- T, M#az RBCSY > A A % Sr26-8 KN RBCS 7 v F & A4 % AS-71 I
BWTH, FEB 2 A R ERZEIC, BE AR TICBWTOBAE TN DEEZTWD,
FRlZ, BT EOFALKRFZR PR TR RE A LR T « — v NEEWIEE S & — -
SREEIZS DY B 2 KIRTTSFIED LS 4 » A OVHXIREIZ, 12 A 1.8C. 1 H  -1.0C,
2H -0.6C. 3H 23CL. KRERBEEICE TS 4CE2KRKEL FHEH->TWS, - T,
fRBE I BN TR 21T o772 & LTH ., A X A RORIC L DA MEIX 0 E 0 &
WrLCuvd,

ALIB A
A "\ﬂf- L "f—‘.‘ N\
Z 0\t N g1l

W A =

L5230 RBCS £ RBCS
s PP 8

M1 SIRAHERTR O Y BRORIL

1H 2H 3H 1A 5H 6H 7H 8H 9H 10A | 11A | 12A T
BEsE (%) | 26 34 72 143 | 194 | 224 | 254 | 274 | 233 | 179 | 116 58 151
Figgia (%c)| -06 23 84 136 | 175 21 226 | 186 | 124 65 18 103
BESE (°c)| 45 | 45 -2 27 81 133 | 175 19 145 76 19 -18 &
Bk (mm) | 1023 83 951 | 1234 | 1262 | 1641 | 2056 | 2177 | 1844 | 1327 | 1121 | 1102 |16612

K1 FIEKZERERBZERERTBESEET 4 —V FEE ¥ — BT 2 ERERETITREF)EER OKIEE CBKE
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B 11
7O (Bhifk, RRER, FREE. KURFHR)
[E#]
##a 2 RBCSt o A A % Sr26-8 i (N RBCS T v F 2 A4 % AS-71 &I 2 1 %
(V Fe s D)OBRME, FasEsR, BREEK ORIERICOVTORE - ORMEL LT 5,
[ =57 ]

A#H 2z RBOS Y& v A A F Sr26-8, RBCS 7 v F & A A 1 AS-T1 L O 2 A 1 %
PHEHRIESEINT, #4 » A, RETHEZABE20L Oy MZANL, TEWSLT(a—TF7
2 A RS 4L httpi//www.co-op.co.jp/business/recommended.html) & %% 4 g % Bk &
LT, BRGE T THES Lo, FETIUER, BRGE, BERERE, LORFRBREITo7-.

[#XR]

R OFE 218 > TR 2 F84 L 723 i 2. RBCS 7 ‘/%t VAL FAS-T1 KR
RBCSt v A4 % Sr26-8 /a2 A x & b EHLET FIEITRD Do T, FRER T
FHHE Z A % Sr26-8, FEMHLZ A & HIT 90%~95% ThH ¥ | M IZAE /R ifmwtm
FHHL X A % AS-T1 OFeFEFRIL, 85%~90% & IEFHHAx A R &L, IKTFAR O, Z
D LiE, ML A R AS-T1 13, RFETE DO L 725 Rubisco 23 L7-EIKTH 5 7=
W, FERHZ A R Ll U CTEEDO K AREEIN, (KT L TWD, Ao RFEEEN., e
FERPETFTSELIRRATHDHEEZXTNWD, —FH, RELLFROEFEE(EIRELZED)
IZBH LT, #H# X A 3 Sr28-6 L ONAS-7T1 LIEMMAZ A X OMIC, AEZIIBIE I N
Hol-(X 1), 51T, FIERIT, MHLZ A % Sr28-6 L TNAS-71 | FEMMEZ: 1 & BT
92%LL ETH Y, KREAREITRH SR> 72(H 2),

DO
(]

FHAREE (mg)
—
(@)

wild  Sr26-8 AS-71

1 Bz A 3, #l#az RBOST v F & AA % AS-71 kX RBOS Y2 > A A % Sr26-8 DR H &
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2 B A X, Maz RBOST v F & AA X AS-71 KON RBCS Y2 > A A % Sr26-8 DI HAER
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BT 12
FAERZERFBERFN AR BES LR T 4 —N FEEREE - F — - [BEEIZBETE#

AR B K TR JEEAR

X2 AEiHsETEH)

http://www.agri.tohoku.ac.jp/noujou/access.html

.

i_@ A
>
P>

243444442

4

i O
@n , PR \‘%@
7 EARLE SR AR LR A
l R 1> KE \
% " 180m 200m . \Z?
|| | e 512
S| izt | i it
% 3 n.» St v
4 1 : L1z
= Pl owmEkE | 3T 8
1 31‘ é ss;ogz .3 !z% =)
FHRONK A;‘xl ‘ 7825 - $ i
) B3| &F . §
/ o (ii‘zimi’ii) Ik 3 =
Y 1%! 5501 N l%
. v |
M8 FLRFREBRETIL > 5 —HBEET 1~ FHE ﬁ‘%& R Y ?Zi
Bty & — D A g@uor 4

S

FREEEIG ORBRE S| F bt W —RRFIES( 5K E T

%
/
/3

DOFEFEE, K400 m, F7o, KbtV 2 —AONFEIEEITK 200

]

T, FEBEAATET £ b BT o 5 — ol g A 4 v
HAYD T
ERT,
< 56m "
........ »kOFN
— STV R
& mmesn

B4 A RE RIS SR OBE & R T ERBRIX
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p BTSSR
oA REAR RIS AT

= =
A R

Enviromentally Isolated Field of r-DNA Plants

PAfRELIA LA SFIE
] T U T Y

of Tohoku Univ

PRet@Elis (BN TS ILNWT DB @) &
LD R TFUINTNEBTEIESA. T
INEBORINCIZNISHEEIN TS,

5 [RBEIZSEHER A ORT
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REBR
1) ez A R(B). ##x RBCSt v AA % Sr26-8(8) R RBCST v Fr v AL X
AS-TI(RB)DE 11 TLBERE RIS I A 7 VEERBED & &

Photosynthesis

R5P RuBP

Y_ 20 7’5‘150

> = < 100
1.0 £

2 50

0.0 0

(pmol m Z)

=
(Relative value m'7)
S 8 e
o wu_ o
(0]
%]
o
-
=

Data are presented as means = SE (n = 5). Abbreviations: RuBP, ribulose 1,5-bisphosphate; 3-PGA,
3-phosphoglycerate; G3P, glyceraldehyde 3-phosphate; DHAP, dihydroxyacetone phosphate; FBP, fructose
1,6-bisphosphate; F6P, fructose 6-phosphate; S7P, sedoheptulose 7-phosphate; X5P, xylulose 5-phosphate; R5P,

ribose 5-phosphate; Ru5P, ribulose 5-phosphate.

2) FEHHAZ A 3 ¥ 2 RBCStE YV A A % Sr26-8 R X RBCS7 v F & AL R AS-T1 @
B 1l ZEEBEBCIBITIAT VSV RUESE

(pmol m™%)

Wild-type RBCS-sense RBCS-antisense

Starch 410016 4.97 =137 (121F 136 = 028 (33)*
Sucrose 554024 5.06=020 (91)  4.07 = 0.16 (73)*
Glucose 040 =0.08 031+ 001 (76)  0.13 = 0.04 (32)*
Fructose 041 =009 030 =001 (75)  0.14 + 0.05 (35)*
Total 104+01 106 =13 (102) 57+ 05 (55)*

“The leaves were sampled at 1600 h in a sunny day.
"Data are presented as means = SE (n=3-4).
“Values in parentheses represent those relative to the wild-type

plants.
dAn asterisk indicates a statistically significant difference in the
value of wild-type plants by Dunnett’s test (P < 0.05).

1500 pmol quanta m2 s 1 OJEGIEO T, CO247E 40 Pa, iR 25°C THlEs L7 I/ 2 1 ¢, HiHE
Z RBCS7 > F L AA % AS-71 )y O RBCS & A A % Sr26-8 . DR 2DHIEIZH LT,
BIFSCER  Suzuki et al. (2012) Plant, Cell and Environment 35, 1369-1379
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RAaEEHBEZE
Epk 30411 A 12 H
K4 ERLRFEN HALKRT:
NS
T WML E T HEREXAETH1EFL =

55— RO KGR 2 HEE LTV % Rubisco i@RIE#E A *(RBOSZsense, Oryza sativa L.) (Sr26-8) (LL T,

FHAZ A R LWV D)DFE—FEMFITBN T, MBI ENET 2800 H D LB LNIHEIT Y%
BENRINIHIIET 5720, ITOHEZ LD L&D,

1

FREERFCRT > RARELET 5O OEHEH R OBEEEAL - FE

EGEHEME
il BRI REAERTE IS TR 2 SR M E
EBEHRIEE

BB RAERFPR IR PIER #d%
PR 25 B B
MR BRAERZER AP R ERI B E G LR T « — v FEENIIE 7 — R RME TR E
EHNEFH
A R FUCRZPRZE AR AR

FEHIEFH
A MET ETRTPETE MR
FEHIEFH
Mgt ALK R ZEEE R ATER R
FEHIEFH

Al B A TRPETE FHENER

FE—EERAEORROEE Dk
(1) FFEEASEORWIT, BEEEFEPLEONIZIERL VIERET 2 & & I, JALRHE G i 2 5
BREEHMEBRORBICLAHEEITI, b, ARERZMMT 2ZAIZ. UTOEY THD,

RFE AR B2 N4 P B RE Bow bW K, EERIFER Bd% i HR. ETSRIFAE
B B KR #h. tREEOFZOR Bd% ZEE BT, SRR MEEGR P L. TORRRR #dw
fE B2, BYRR Buz el S0 HWRESER % e B SRR HEEdE )
N B, RERIAFER WeEdR REE BN, R TOEORIOR MEEdE R bk, INEEESEERSEET #
2 B FE, 2o BERVEIEET #% KR B, B #dR B PR FALAT 4 v AN

PeAE GERT R Sz, BT ERE VY — HR AE 154, BB TERY LY — WEHER K #
#ZLE 18 A,

(2) FEAZOWTIHEHEZMEL, MAENATTERNEIICTDHELE BT, ZOEREZEEH L CRiskd
5o

(B) X BIT, EMBHRMEEENET DR ZNNH D5 LROONTHEITIE, HONTIEREZEBL, fo8kT
5o



3

FEFEASL LTV IR CROHELHE T ILEN DS Z L RURBHEBEONE L AMT 510D HE
B 5 (ZhREE TS THRBRICIERE L TV 2 E B L OMWREEZS O & 2 AIEEIER, JARRIET 2, £/, K<
AT 5720, A— A= VETBALE BT 5,

B TR X A% & R SUTIE BB LB 2 3o TE DA% 2k T 5 -0 0 BAEH R BB ONE
(1) A ZA FOREEF T4 — b7 =712k 0 REET 5,
(2)  FREEIZS TR STV D AR 2 A R ITMREEE S~ O X A4, b L  ITHEAMLERIZ X > THESEID
NET 5,
(B)  HIEHTZMRFT ONENRD D & ZITITHEARIIAI, LA O LT WEFTISEB R T 2 A
R THDH L BERD L G T2 A LI O A s L BRI KR L TR L AR AT O B30
BT E S X A X2 RE L T D EOERTREITI,

SCER A} 2K B e VBRI R R~ DB A

EMBRENERCBNET 2B LN H D LRBO NI SEIE, BN, STHRFE T A 7 A = 2K
OBREEE B AEAEWRISEE T 5 & & b, BAHTE NSO DO « FFERNICIS 1T 2 kA SR L O
HAGE O 2w ET D,
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