BARAE 1 B 7 5:E5%)

B —FE A H B ARG RS
Wk 28 422 H 16 H
SCERMERE B B
BREEKE KR BRI

K4 EMRFEEN BAERZE
HEE ik HBHA i Fll

ERr EHRIE T HEERAFTR1IE L

F—FEA BRI OW TR A Z T2V T, B FE 2 AWEOHEREFEORGNC L 54
DEFRMEDOFERIZEE T 2EAFEALFE 2HOBEICL Y, ROLEBVRELET,
BARTHH 2 A
?%Q@ﬁQ% Rubisco 1BFIEFEA £ (RBCS2-sense, Oryza sativa L.) (Sr26-8)

B T LR 2k . P
R WS 35U B Ak, IR BN OV
F Py 2 WNZ 2SI BT 2175

BASFRLH % AR\ 7R M EIRIR ORI TS IR R TEH 232 & 3 5

W% O 5 — FRAE |4 R BAL KRR PR AT SR B E G AR 7 — L REBIRE v 7 —

FEED I (EEiEs

fEAHIE - AR B2 31 423 H 31 HET

1 FREEIES O i

(1) PRBEIES R (PR S6m X B db#) 95m) PNORYE/KHE (CRPE 25m X F kL
20m) ZHEHT 5, REEEZEOPEKIT, FENELOPEK A ZIZEYR S
. 72D AY | BT DM E > TW\W5D, ok, KA L CTER
SINDHKO—EIL, Z ORREEIZGO FEIT KUK TS B 7= DFEKREN R
<V MRELTRZET S, LnL, BETHDHID, FTOREEISI~D
HHIZZR W, £72. ZEHOREDT=HOIZ, REEIZSHOEME (7 = > 2D R
(2. TRE 30cm O 258 & | BB E 300mm F2EE T H . M2 MREtIF R
TS Z EdRWiREtE o T D,

(2) #HE DN ZFIET B 72002, RIS SEOIMINN, Ay a7z
Z (BEX185ecm D 5ecm A vy =D 7 A% S0cm MWD 7 v v 7 8 k:
IZHRDIATe) ZFKE L TV D,

) IREEESETH D Z & MAEIISIAZILETH D Z L ROVEHERE DKL &
Fhdk L7 Ei A AT W AT TV b,

4) B OB Z B 1ET 25 72012, BB H O B o — R SI1T 5 L ] OHF
RIS MNEE & 20m L EORIAR (B5EMR) TEbILTWD, EEm R
/NI K D TR DOIREEFSEI A~ DR 25 T2 DI, 4 FORKIETH
HIEFEOHB U= HIHERFE TlE, PHEM (2em A vy o) %, 3k
LTWAH A R&E) L OICKIET D,

(5) ARFREEFSHCIX, A Lo, g5, M5 L L2303 57200
PelhaikiE@ LT\ 5,

(6) ABREEIFHIX, EI O REFKANSB LZ 400m, FELOEILKT:
KPP LR B AR Re 7 ¢ — L REEIZEE 2 —DEBRITS (K
H) 753 L% 200mBEN 7= GRTICALIET D,

2 [REEESOEE 2

(1) ARBE R 2 A R ORI KRG D A R ShFE LIS 0 A8 Bid 7] RE 7 4l 40 203 i B
FENOEIEERXETEFTT 5 2 & 2R/NRIZINZ 5,




EAn 1/ 2 4
W% D 5 — TR AL
MEDFIE

(2) AEE TR 2 A 3 A BRI 28 A1, M1 2R L2
X BIEBEORBEITHO TOLERT 5, ABEE TR A X2 RET D
LA, Y%A 2R LX) & OB ENICHD ., BRET 5,

(3) MREEIZHEAN OREF BRI THEE LA 2 D5 S R OFAE L-iEiL, 5k
T HIELONCIREI RN X AT Z LI X W HEEICRIE(LT 5, I
WHL72WE D RBEITHD, A— b7 L—712 X0 RiE kT 5,

(4) WRBEEES T Lok, 25 B SUIMRREEIES CIEE LB oM %, 1EEK
THRIBEIZHRANTES L, BEIRANOMYER S, 520 bH SN
FHICLY, BHETITHBAZ A XOREEZGIMNCRBHENS Z & 2BhiT
Do

(5) WRBEIZIG OB DA RAE T HHERE A RIS 5 X O #EFE, WELE1T O,

6) (DM LONBIT D FIHEE, FHELTHIHFIETFI®S,

(7) AT D/ A R L DEMSEERENETIBEZNRH D LBO LN
HIZESTGEIT, BICED 2 BAMEF I ESE | HEeniTxnd 2,
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RAERFERFEBE TR



B EMBHREEEOFTMICH-YVIRKL-IEHR
1 BEXRBEDOERTS5EFEOEICETHIEHR
PEFEOMEMTE LV BRREICETE2MIK
i
@ [ERZEOEERUVERK
@)  HEEPHRUEEFEE
2 EBERFHEBIEVEOREEICETLHER
M HEREICETA1ER
@  ANYL—(ET HIER
@) FHMZEYORESE
HRRRICBALERBOGFERERUVEEZZERICLOIBERRD

D)

4

REM
- B FEBAEMFORBRUVHNDOTELNICENLDRER
WMEHEH

©® FABRZEMEEEIXEBTEIOETH0EELOELDOEE
3 BEEFHEBRIEDEOEREFICETHHER
0 FREOAR
@ FEREOAE
ARBESTE5ETHEICKDE—BEREOMBRICE T HER
IRE DA%
EMEHREEENET IEZTNDHLEEITETEEMBHRER
BT H-ODHE
EREETOEAEXIFE—BERAENFEINTLIRELSE
BLTWSBRIETOFEREDREER
© ESNMBTLEREICET51ER
F2 HEZLOEYM SRR EDTM
1 BREICBITIEBAHE
) HEBEZTHARMEOHIHLEEBENEDHTE
@  FEOEKHRAROFH
@ EHEOELYOT SO
@  EYMEHEEEENETIETNOERESOLE
2 FEVHEOELM
) HEEZITHARRMEOHIFLEEENZTDOETE
@  FEOEKHRAROFH

&)

4

(5)

Page

12
12
21
23

27

31

32
38
39
39

42

43

43

43
43
44
44
45
45
45
46
46
47



@ HEOELPTIOFE

@  EMEHREEENETIETNOEESOLIN
3 RHM

) EEEZTLAREOHIFEHENEDHETE

@  FEOBEAFRMRBROFTH

@ EHEOELYOT SO

@  EMEHREEENETIETNOEESOLIN
4 Dt

3 AYMBRMREOKREHIFHE

g1 X+

47
47
48
48
48
48
49
49
49

52



B1 AMBSREREOTMIC Y VIRE L FH
1. BENIBEORTLINEFZLOEICETIER
() REFEOMEMITBLOBERREICREIT 5 07mIRE
7 BEEORTINVEZELOBOMAL, ¥LBLUEEL

M4 AR, T4 irice, “F4: Oryza sativa L.

A
8

EEOREL F72135%54 G 1)
W4 BB ONV () FeAY)

O

BerEH H: 1986411 A 21 H
BerFE 551199 =5
EREEE ST L

Wik E Al 8%

v ERNERCESOBRERIZRT 5 B A #R
A *(Oryza sativa) DITixEF AR X, B HO KGRI S LR
5. HHRPOBE R OHERICHMA L, AF LTS (B, 1989;
e, 2008), FFlZ, TAAMNPLA v ROJLHEMIEZREE L, S5
2, Ix v —nbTEERFE AL S Lo IR, 2R A X%
(Oryza sativa)ilTiZBF/ERMAHEL TS, LaL, BHATIE, BE
¥ D A #(Oryza sativa) X NF DT ERNBAEL TV

(FAE. 1989; &fE. 1988; £, 2008).,

(2) FERZOREERUER
7 ERERCESMCBIT AERSORE



A *(Oryza sativa)DALYEFEIL O. nivara & O. rufipogon T, A
VR R TF v ainb Iy re—, AL, TEEREIC
INFTe—HPERE ShTwd (L, 2008), Dk, 12,800 4F
BB 11,500 4ERTOY o H—+ RU T2 L0 S P —TF > 7 Hi
THZ > BB ORI, A XOREALPEATZTEEZ LN TWND
(EA, 2009).

H AR~ IE L M SCREABE I GRE e AT 1,300 42> B st AT 800 AEE)IZ
DR EHFEACHS X0 s Sieh (Wi, 2002), 2)FE#HEILE V(L
HOEE, e dm (Wi, 2002), 3)EFIL Ttk K 0 # > TRk
(iR, 2002), O EZEFHT L0 S5, FEHRE B 72 & ORREE (1
B, 1996) T, fak LIzt HEES N TV D, EBIZ, TEDT T b -
ARV HTIC KD | FRSCRERBRIT & 0 BB o R~ 15 T
BEIZ, BARIZAER LT 23 b H 5 (k. 2008), i EE DR
(EBROEMEN T, BAR S OKBIDEN E SN TBY . T
1,000 FEO LD LEZ LN TN D, FLITHT 300 LA DOHRA R
P E TIZE, AR —FENORAMITICE TIEA o7& ST
% GER, 1990), FafEicAER SN D B, AAORL, f&H - 3
. ROVAETEEE - BURIC K E 0842 5.2 5 LI, BifEIZR WD
Th, BARADEREL LT, A RFEENICHIE S AT D,

T DB IR, BIEHE, FRER, ROA®

(7) s sk

b3 B AR O ALiEE P E O FALHIE N & | mlEA—A N7 U TR
HETH, A ROFEHIKE 725 TWD, L, ZOFIEOH.L



BT VT O AU TH Y EIROA FHFEHOK 9 F 2
GO TN D, 2014 FORFHT LU, HFUTI T DA R OFbE mfH
XK 15 6 T5 ha, ZKOKRAEPERIT K 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) HIREFIE

A *(Oryza sativa)lx, HAR, A > R EOVWWy U8 3 H|C
SN D ()1 1989), AARTIE, AAMA RT72 5 HE b il
Toh D, AifEdEn &I K OHHEE TRIALIZRBEZ (LD R E VA A
TiE, WIS B ED S, AU L 722 < Ol Ay &
NTWD, KERICEENZARIZEBNTE, KBIZEHEBET S
(HHE 2B FIER— K CTH 2 (B, 1989), L»L., T, 2
TEE DM R O HIZ BIE L, K L7ZKBA ORI BT
HHZx L COE#EBET 2 TIEEH B EX L TETWD (JEH,
1999), —#BD “HIEZAT O Ml A PrE . AATIE, W@, FICHETE
L CHKICIRE 24T 9 HIFH R 3 FTHE & 72 2 P RIR O AKIE 13°C T
»H5 (BRI, 1989),
(1) FEERE

Kopidfes & UTid, JAGRRERFRE)CEMEE D, LEH
R K OREAEFEE NI LIk A AT L, JiBR g il 5-4
DN, —REITHD, ZORMOBEIET, JAZRETIZ, REYW
MEBDPAKOMEAFOMEZIT 5, Bl SHTKIE, HEAICE-



(3)

TR, BRIERER R E 2B L, HEE~LEEN D, L
DAL, T, R TS K D AEEE DIWNADHED, izl HEH
DEICKT DL, ZOERODLEROEEVIZLD | JAPERE
Bl STHEES LIHBEEOESZRGIBHA TE TV 5D, KON
BIZOWTIE, ML - SRR D 53% & mv kR 59 5 FERRIZ
DD, IEOEHRTH D,
(x) H=&
AAROAKAEPERIT, FhL 26 FREPETHY 840 J7 b (RMOKES
TEDLRR AL
http://www.maff.go.jp/j/tokei/kouhyou/sakumotu/sakkyou_kome/i
ndex.html#r) T, FREHAKOMIT, KA, BRA, LXK, &
WEE AL LTHASATWS, —J7, EFESBICL->TRALT
WD KR(MA K E PR 25 SREET 7T 7 b Th o (RMOKEES K
BT 5~ A —LAR— b
http://www.maff.go.jp/j/seisan/keikaku/soukatu/mr.html), FIZ.
MA RIZEATAE D726 EREK TIXAmAE F THRIG LA 72L& b
DIFIEA~OM AR, GEK, £7203, A~ O RBHEBD I
HEINTWD(RMKES NMLEMEHICRLIBINTAI =~
Lo T 7 AR K OVBUR A R R O lGE IS D 0 T
http://www.maff.go.jp/j/seisan/syoryu/hanbai/kakou-ma-teirei.ht

ml),

A2 e OB R Rtk

T AR



A FINE—FEAT, HF CTEIT 5T EDX 2R ORKINEY TH
Do BEITHTIRZFD, MR, MNbOREZN, AAFD LI
RHENZWEO L HILE, ITDOIIITEENLZNLDOLE B D,
HEDREHNZRIE AW TEREZRT 5, XIZITH D DY .
AN E R E BICHBLT 2, X3 2ETH L 2 %<,
HinLEh Lo TWD, FIIAREL TR QDN TEREF
FELZRWTD, ELKRLS 2D Z 2ER0, A 1id, Bz L - THE
N 24T 9 72, TBITIERE W, HELNFELS . B2 T
D ENE, Eio, EFNER LT/ MEE N 5 515 % — BT
&L, EEHEIESM T T 100~150 O/NMENES LT —RE K
T2, IMENOFERMA LT REZFRLIFO, 20N S 54
FENFIZOENTREL 25T D (BRI 1989),

4 ARXITAEBRFRERREOLRM

WE OFEFFREIRZ 1L, 20°CLL LT, o FITHEASMOK H) TH
Bansd, EEREEBEIL 10~12°C, BAERERICIE 28 CE2 2B L
T 5, FIGHER, i, BIEEHEIC Lo TR DS, M, BAYE
OB TEARIR L D @V A EREENEAET L,
7o, WS, ZORFICRIRD RS & RRENEE D, ok, KE
W) T DA RFTESRKEND RE MBI TH Y . HEK G PEREE
TS 10%LL T, T LT 12% L FTIEFIE2ERRBET H (AR,

1940),

/A X B 2



A RITHIEME, WO FAEMEIT R0,

T BT OB

(7)  FEFORRItE, Bk, RIRM K O

A RIIEFEIVETH D, FTOBARIE. OB EABAF )
LR THZ & TIThbnd, BFIZOmT o4 LA ¢ &
T2 | AT O BRI RO TRV (B2, 1990b), IRERM: I
e R ZED R E WA — KA B AR A 113, BRI L CT=IRIC
RE L7258, BRIIRIRIZKEDND (2, 1990b), Lol
T ORLEH G, KR - RIR ST IR IR OHER 2 ATHE
Thbd (IE, 1990b), Fiz, BEGFM T THLRETKTE 9.7%LL T
29252 LT 95%LL EORFERE 5 FRMEFFT 2 2 N TE H(
J&. 1990b), L2rL., —fiXD A AR A 3 FEO [ K2 g
(CHEEE Lo IHEAE D B A O & DI KR oy ORI 358 e %
KoTLED (laF, 1990b),

()  FEREFHOFR(O XX BZE SR AR L I B RS
BN THEMEZBAE L 5 5B IIEE 2 b O HEFRHE

A RIT—AEEORE B T D120, BHEORGRE TICE
WO, IR, EIRIIANSES 2, FRIC. BARTIE, TRBE s i
FLISR, EHE . AORIEOTZORIEL, AT L5 Z LTk, Lo
U AZBIZIEG) 727K 50 OMm B e 3 BR S U Te 6 1, R %
HIEEREHERFT 5 Z N TE D, BIZIE EinHRAET D a2
2L EICkoTHREHSLTZ b TED (B, 1989), 7=,
MRS TOZIE R EFRENDH LN OB AELKE T 2%



BbHHDHN, BHITAZHZRRICHEND Z L ICX Y MFEICED,
(1)  BREME FEEORE. BRATAHOFE TR EFAERLE O
RHHROT R 7 VA EETHHEEFT2HEITITEORE
A RO BFEVEXEE T, HARIA R OMIAEIL 0.6~3.9%FLE T
& % (Consensus Document on the Biology of Oryza sativa (Rice),
No.14, 1999: http://www.oecd.org/env/ehs/biotrack/46815658.pdf).
fFEPE DR Zn oo & LT BRIEMIRI O EE T 25 2 (e
B, FEE) A HWIIEH RIS X 2 MR TThh T 2,
JEMOKPERT S OMEIC L D & FALEZFEMZEE v & — K OTUN
B SERTIE Y o Z —IC X A RBRORE R, FREEIEEE) 4.5 m OBE
IXAZHEEA 0.6%LL T, 10 m Tl 0.04%LL ) (MK EE BT 25k
2003), F72 AL 16 FEIZI M S A TIE. B FANLC 25.5 m
BEN 7ML E TORMENFRD b (BMOKPERAN . 2008), 15 1
Taf P AR A SR X R FEBRFR £H) 128\ T R o [ PR
Z30m L EDONTZ, —J7, Pk 18~19 4FHE DL 37 2 3R
IZBW T MAES DSR2 5D 2 72 DI T8 & /K ALER L2 K
D FFRCRFRER 40~50%) % A4 U SRR 22 5o T CacfislBr 217 -
7o ZORER, FERRBREE T TR, BB D 237 m BN 72 (LEIC
BT D RHEFEN 0.024%  CERR 19 RS, £72. [R5 600
m BENT-NLE TORMERE 0.028% 3 RSN, LorL, ZhbD
RHER IO TIRVMETH o 72, A XOBEAEHEROT R 7
VRFHE STV, Eo, ESTIE, B A R L RHERTRE R
IR ATEEEA R AA 7 L% F T 5 O.rufipogon, O.nivara
SNAAEL T IR H D2, TNLEAAL XN HATHAELT
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WD EWV D AT (R, 19895 EifG. 1988; ik, 2008),
(1) TEHOEER T, IR, B, REBEERER UFam

A X OZHRITELETH O LB E RN IIBAET 5720 1E
D% ITHMDOHERIZD DD, T7bb, BERNZBILDH D
ZHLTLE D 2, MFEAD) 25 OB L 532K ORI H b
A FEIZ ISV TR TIR S . 1%L T Th D (122, 1990a), #HIEIC
X6 ARDFNH Y AFIT1E 1,000 f@LL EOTEM A EZTENLTWD (Ia
B, 1990a), FatEiZiZiE 100% T, FIRITERIE, N CITRE T
MELE 72 L CnD, LarL, BN LI D LB KR DL E |
MiEMER Kb, RBLOT <D, EHoFEMIT, —fRIC

7. R TI0 oREELE STV D

2 JRIRME
D HILTUVRN,

B BEWMEOEAM

P, A RICHBNTT L a X —ERGED 3 S D0 F 0 E D
D EMITIREFR, £7IHMEERAERZ RIZTBZ)N, o, M

ABIHNCED LR L LTHESN TS, LLenb, —
IZ, A x0T L X —{ERT, TROFERICB VTS,
BRSO A L R e 74 VY « RV 55 o @IEOEE T
JEMED BN T LN ERE STV 2 (Dilday et al., 1994), % 7= H AR
A XTI, SRR O—EBETE AR K) T, 7 L r S —iEEELERE
PR, L RZRLCEWZ & (Fujiiet al., 1994), £7-, EERA *
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WFFEFTARRD OAFFEIZ JAUE, A % 115 RfED 5 LD 67 Kt THE
ESIRN B 5 2 & B3HE STV (Olofsdotter et al., 1999),
oL T vl AT OME T EWE ) & D53,
EME O L LC, 7=/ —/VWE, 7XVEME, & Fexi
LB, SHIFEITZ b REBFETON TS, F£72, fluk
WE O TR CORMFEHINIE, B T ARELEZ O TND,
F IR OB 2 OEPUEE LT, 77 A T ¥
VLR EN DR FHEWEOAER LN TN D, A RIZE
Wi, 15 BEO 7 74 P T LER U UNEEE, RIESHLTW5D
(Otomo et al., 2004), LA L. 7 L 12 23S —{EH S0 JF AR %9~ 5 Hif
W OWFUSRE, TTRA RO IR BT FEW B ATFHENE O 7= 012
BLIEHETHL EBXA N TS,

X ZoOMoER

5L,

2. BETRBRIADSORNEITET HEHR

() Ht5mIcBET 5 E#

T R O ER O H R
RBCS2 (Rubisco small subunit? (RAP-DB  code:
0s12g0274700) (RAP-DB: http://rapdb.dna.affrc.go.jp/) ¥ i& & I
+F Z NIESH (2 o ) 5 A i R 8 Bl & & 72 TRubisco 18 ) 4= FE A ¢
(RBCS2-sense, Oryza sativa L.) (Sr26-8) | OEHIZH W Gz it 5
KEWE DRER N O SR DR 2R 1 IR LTz,

12



%mg% mﬁﬁ? 1 A | Acession No. | RAP-DB code Ha ;E&U %ﬁg
ARRBCS2E AR EBRhtvE

A BFEG RBCS2 gened—F 0 1B
.| mecsz DL #9528 kol EIOE—4—
REOEZ A T4 promoter K nlld, TR DAEHEBIIHBLTELTS

LEETORRENETT,
7 B3RO ABCS2O FIEREE, S/RED
RBOSZ #BiEBITF RBCSZ |08 kp | akostel1 | 0s12:0274700 | Rubisco small subunitiedd o7 85518
EhELEIRZTTHB.
Agrobacterium tumefaciens B3R A 1L
AN B RS 23 ESHERE T IFREET. 55—
Sivge wip Mogh || AR 2R —A—H LUMRNADRUT = LAk
FFILEEL,

nAgavA4o UmtEHht

T =T

AVTZD—FHFA000)L 2 (Camv) B3R
D30T OE——3818, TEYIO - FEH
LI MEERIIBEEFERES 2,

L2358 JAOF—&H— Calfipay| orho - HE AR B TIESTOE—42—13. Tt
[CELWTIERBLIGLD SO HRES N T
5.,

. - FEEKPI 2 HERET AT OZ1L R R
jl/rl’;gvjiét{?\_ﬂ—\l\ HET 11 ko KoT193 RhSUATo—EEEETS, BB 7
A NERET BRI DiBRT—H—ELTEL,

) Agrobacterium tumefaciens HED /15
SIS G REEE -3 NosT s | e VEREERELTIIEEREET. 5

r—h—

R—EF—A—FLUmRNAGTEITF F L
L dFILEst.

13




HRESR B ¥

PEPS

Acession No.

RAP-DB code

Bk RU #Ee

hF=<A mtEAtEYE

AU ERERTOT -

i NosP

03 kb

HO1077

Agrobacterium tumefaciens |ZH3HL  1H
M TNPT T EIFOETEEHFHREE 2 2.
SR ERBRREETIOE—4—

FARALN L BT

B JRET NETE

08 kb

00037

Escherfchia colf 57250 TnB H%E
T. neomycinphosphotransferase I (AMPT
Fyza—FL. A1l seamd w1
NP DL EREMEITT M
MHEAET2ER

S EREEE 22

o h— NosT

03 kh

AF4B5TE3

Agrobacterium tumefacicns EHFED /3
A BEREGTOIEEREET. 5
A—3Fx —HA—HELUmRNADRUFTF L
LG FILEETD,

#1

A RRESR OHEE

LERBROV A X WKEFR, B L OBRHE

BIfE, 182 80 THU EIZE LSKK COIREDHERL S 57 &

o TS, ZOMIRE, EEIOKH & EKIIAMH D R SH, K

NI CO2 IREEDK) 200 ppm, — 47, RIKINZIEHY 280 ppm T,
FIFHANE L <HER L C& o, BUEIR, BOKEICH - | PEXE S

A 1 TR D COg PR 13,
L. BEEEEMUIE. ALARE OIS L BRARIREEIZ L0 . COg
XA ER AR L, BIEIX 400 ppm (272> TRV . 21 HkdHIC

T

D, %280 ppm TH-o7z, L

X, 600 ppm IZETH LD THI G H 5D, CO2 ITHIZEI D K HH %

IR L, #FR IS CTHBHT 2 NRERT A THLHZ L L0,

COs EED FRNHERDOBERELZ L7256 L TWA Z & ICHhEVIE AR

VY, HIEROIEBE(LIZ, KO LA BELOILR, S HIT, [ -

14




SEOBINZE N E T2 63, Fiz, I L > TH COiRED -5
T RERMEL R 95, KEROIEE L2 CO N AT L Z

F. KA EICE > THRICH Ko Icb Rx 2, LaL,
KEIE, BED 250 COLBE TR ZRIE L TH ., A xOmME
PEIE 10 205 20% ERA-THRBET, LA, @ COBRE T TIx, &
BINITA R ESHREREDIK TR SN LA LD D, o

X, BAEDZ L O BWIRIZIE Y 131F 200 ppm~280 ppm
7257 COREICHIS L TE o bEZIbND,

St BHEOBUEHIPEHENEE 113w & Bbh b, —FH, K
K CO BED LHITHET bR EEZOND, ZOHIREHE,
B CO2 I TIRESFICBV T HREEIZE DL, 2»0, & CO2ic XY
ISR RE 2RI 5 2 L 28, BRI S S R 2 ke A
RIFNF—REEMR L, KK CORE LA 2 M+ 2 H %7 )5
BO—D2ThbHEBEXTND, £ I THIHEE LIT, ML > TH
TEDORI CO e T Tl COz[EEDHEE L 7D b DD, & CO2BR
FTFTCIEZEo&EMEE & 72 5/5%, Rubisco IZHFH L, ZOREHRED
B RERICHEINS oA R 2FH L, 2725 COBE FICkT %
Z DAL Z A R DOWEICNEDBIEL 21T > T2,

% %% ., Rubisco %, RbcL(Rubisco large subunit)7’ 8 >, RBCS
N8 ODEF 16 BiK L 0 722 V) | RbeL B in T133EREKR Y 7 LT, — 5,
RBCS BinfI37 /7 L2, FhEFha— RS Tnbd, 41T
TERHAR DR 2 B ET 2 TN TN ST Zpn Tz,
ANZWIZ RbeL Bin ORI+ 25 Z LIIRETH L, T
¥, RBCS 51 DRBLZHEMSE 5 Z £12X Y, Rubisco RN

15



WMLl A x&2FHT 228 & LT,

O, RBCS2 7' v &— 4% — Tiitll RBCS2 #1& & s+ A JIAEH
(& > 2)F s #Efe L7zfliE <, N1 F Y —~27 % —pBI101Hm
(Kojima et al., 2000)D~ /LT 7 0 —=2 7% A NI IIAR,
RBCS2 7 1 &—#% —:RBCSZ:NosT OESNEHE L=, AT
—~ 7 Z—pBI101 121X, ™A 7 r <A ¥ U tPEEE - (HPT A 2
RENTWD, BIEFOEBEBAGBRINI, 72700 T U0 LEE
LTIt o7, BIsTREANINTBEEIL, ~NA T r~v A
ZFIH LR L M2 RBCSt > A A % Sr26-8 #1537~ (Suzuki
et al., 2007), fRHT OFER. Ny 7 7F 7 RTHLHIEHBZ A % (V
Fe B U) Lkl LT ka2 RBCS 2 A4 % Sr26-8 1%, Rubisco
TR, KONEEOEMAHER STV D,

(7) BHEET. REFEHER. RELS T T, BR~—I—
Z DOBE SR OBKER & £ Eh OEE

¥HHL 2 RBOS &> AA % Sr26-8 DAEHIZ W & 7= G EZmR D
HERREESR OSREILR 1 IR LT,

7) A3 RBCS2 & A%BlH¥ > b (Suzuki et al., 2007)
(1)
1. RBCS2 /u®—H—

XX bW VHkD RBCS2 2—7 ¢ v JHEKD Lk, £ 2.8
kbp H13%D RBCS2 DHEE 7 1 & — & —faElk, 4 32 DA E
(ZFBW TR TV B s T OFBIEME 2~
1i. RBCS2 #1EBIEF

HAKHE AL >k D RBCS2 O iEE I f. 5 MJHD RBCS &0
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HC, REENEWVERTTH D,
i, Y EREER Y — I — % — (NosD

Agrobacterium tumefaciens H3ED / NV G kiR BG T
SIERRRAEIK C, 554 —I X — X —B LU mRNA DRV 77
=M T EE e,

A) N TawA v UmETEY b GE 1)
1. CaMV35S8 7 & —4—

WV 7530 —FHA 27 74N Z(CaMV)H KD 358 71—
4 —TC,.DNA % #8112 mRNA &K% Bt % DNA _EDOFRED
WHERSTH D, DDA et E . MM THRBLIE 558 %
35, LnL, A XOERITBNTUIRER LW Z &3 @miE
STV
i " ITasA VY UFARARNT VAT =T — BT (HPT

BT, N T u~A v Ut T)

KRG K12 RS OBIR 1T EH S o g T~ v
RARKNTZ A7 27 —BHPDIZ NA T a~vA %Y U
LU ANEHESED ZEIZE D NS T a~ A 2T Dl
2535, ZOBEEZFIAL, " a~A YU FRAKR NS
VAT =T —BBIa(HPT Bis)IiE, @R, N Zu~vA T
VB R A L FETR, Bk~ — I —Eis & LTI ERT
W5,

i, Y EEEERS —IXx—F%— (NosD

Agrobacterium tumefaciens D / /3 G SR EA T,

JEBHIFRAEE C BT 4 — I X — 4 —5 L mRNA O ) 77 =
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Mbe 7T vz G . mRNA G RA &S S 2 OB g A
fHTh 5,

7) AF<A Uy b (K1

i IR AR T O —

Agrobacterium tumefaciens \ZH L., ¥ < NPT I1i&
IBFOEHEFZHGIED, /N VAEREBERER e —4
ii. FA~A ) VBREEBEREL T (NPT ITEEF.
I <A T UTHHEEET)

NPT II BIETREAT DA~ A V) iR
(NPT IDiZ, ATP OfFfE FCTRA~A oo ~A T V%D
TV ay RRPUEMEDOT I ~F Y —RER55D 37 -K
Bz ) VBT 5, XA A RN FTvA TN VEEL
SNDEMEY R Y — LSO AR EFEEDBIH S, £
20, MRS ERT, KD I RIS
~ A VTR O EIR A Rk T A Z N TE D,
NPT EHEIIAA~YA VRN T ~A L EDT I 7Y 2
¥ RRFUEWEIZ L CORR RN Y BRAGEOG & Al 25,
ii. /Y EREER S — Ik —%— (NosT)

Agrobacterium tumefaciens HkD / /3 A B SR BEIR T,
IR C UG X —I 32— F —B XV mRNA ORIV 77 =
My 7T vz d A, mRNA SRz féfil S 2 OIS E g Ik
FlAITd 5,
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() BEHEBEBETENRE~Y—I—ORBICIVEHIND Z X
7 EDOWREROYUES VRIERT LV —E (BB LTOT L
NE—ERS) 2FTEHIEBHALNEROTNE XU NI EL
HRAMEZET2HE8ITEDE

7) RBCS2 &fs1

RBCS2 /=1 U Rubisco # /X7 X, A X DRI BT E
FHMDBARK S > TV LBIRFROBRETHL, Lnb, A
L7z RBCS2 Bin{1E. A X AARENHKRO LD TH D, £z,
Rubisco % > 7SV BN . 7 LAF—MEEH O L0 ) #HbiEan,
S 512, RBCS LY Rbell @7 X /gl 24 L 1iC, BEFOT
VIV 2 o BRBER O Z X B L OFE [RIVERR R
(7 L5 — 4 ~_— 2. Allergen Database for Food Safety,
http://allergen.nihs.go.jp/ADFS/) ZF|H L., 7 VA7 DT
WEAT o2 2 A, BERDOT LIV B X R0t # %
78 L OFFEMEITRD bivizihoTz, L7225 7T, Rubisco #
YORTEN, T UAX—MEEIEEEE R T AR, M T
BB o5,

A) NATRS AV ERAR NI VAT 2T —BBEBF
(HPT =T, ™A T a~A v UTttERET)

A Ta~A v UMEEEHPD AT LAVX—ME oL
IMEITR, Fo, HPT O7 2 BlEds %2 & &2, BEFoT
LV B Ry R0 2 o L OFREERER (T L
7T — X X — A Allergen Database for Food Safety,

http://allergen.nihs.go.jp/ADFS/) #1772 2 A, BEEIOT L
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W B Ry RN S X B L OFIRIPEIERR D B
o7z, LIER->T, HPT 23, 7 v AX—MEE i3 mtEz R4
REMEIX, WD TIRWEEB X bID,

N FAYA ) CBREEBRERR{T (NPT I &6F.
B F <A T UM RET)

FAZA ) CERIEEBBEFENPT 1D, 7 L —e
HOoL W I HEITR W, EFFZ NPTIIOT 2/ BBlds %2 & &2,
BEROT Vv g B R w8 & OFHRIVERR SR
(7 Vv g — 4 ~_— X Allergen Database for Food Safety,
http://allergen.nihs.go.jp/ADFS/) #1772 2 A, BEEIOT L
W B R RS X B L OFIRIPEIERR D B
o7, Lo T, NPTII 28, 7L —MEcidmtaend
ATREMEIL, WD TIRWE B B D,

() BEOFORBREZEMLIEIHRIZLOAE
Rubisco 134 FANC LA T O KOS Z il %
D-V7wu—21,5-"V U + COz+H0 —
X FRARZ VLY VR
ZOREDOMKR T & LT~ TR T AL U E2ERT D, ZOK
JSIEANE S - RV VEIRICBIT A VATV L— Y a3 VS
WRETH D, AMEHRICEREA RS TH D, e -
[EK I3 DO SIED-V 71— 2 1,5-E 2 ) VRO AR 2B
CEIFEALIT, XU PRV VEEREKIZR OGNS, LIZR->TH

JLE -y AT Rubisco DB IILARFI L— g U EF
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DIEEFARIZE > THRfichi T\ b,

LT, A A R LR LT, B2 A RBCS2 #inT-HVE A
&4 Rubisco BEE AN L7 A 2 A % Tld, RERHHRE P
2, RERICRE RN EL D & PRI, EEE, REEDD
—HATORR L | RIWEHEHIKTIX, hre -~y CEEO
FRHED TH D 3 FART VY VLR E RATYE—R
-7-U UPRESHIN L T2 (Suzuki et al., 2012a, BT IEE RN,
— T, AT e~ A T UMERER B KO T~ A 2 Ui EEER O
FEUTE L Tk, AR RITRE L LT L0 o HEILRwn,

(2 7 x—ZBT51EHR
7 AMBIUHE

XA F Y —_7 Z— |21k, pBI101 (X 1A, Clontech, Palo Alto,
CA,USA)IZ. CaMV35S8 7' 1 E—H —(CaMV359):/ A J <A
VPR (HPD: ) N CE iR 2 — I 13— % —(NosD 1 &
> NS AGA FAL7E pIG121Hm (%] 1B, Kojima et al., 2000) % i
L7z 20 pIG121Hm I3, FARITHED) OB IR -F-#AH 2 (% B i)
Ho X7 % —7T., K RK2 ¥k K OV Agrobacterium

tumefaciensC58 BRI TH 5,

A ki
(7) N7 Z—OEERR O EAESE
pBI101 DA E L, pIG121HM O~V F 7 a—=2 71

WA DHAREE Z K 11T LT,

21



A

sph I 3
Hind III 1

NPT II
/ ) EcoR I 2050
» NosP

pBI-101
12200 bp

B
@T- DNAregion of pIG121Hm
H  XbS ScS E B
he | | LB
(]D wer [, L \[| Gus | HeT | <]
¥ | |
NosP NosT | NosT NasT !
Intron
CaMV/355 CaMV3as T
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1 pBI101 O EAME (A) & pIG121HM O~ F 7 u—=1 7% A MEDOEREE (B)
B: BamH 1 YIWrERfr; CaMV35S: 71V 77U —%E¥ A 7 U A LV AMRD 358 7' E—%—; E: EcoR I BIWrsz; H:
Hind TIT YK E06T; HPT: A Za~A VYV RAKR KT VA7 27 —BEET; LB: L7 hAR—4—; NosP: / /%
U A REER T m e — 4% —; NosT: 7 /R AR RE T O SIFRRERORT ¥ — I —% —; NPT II: /1)

~ A VUG RB: 74 bAR— & —; St Sal I YIWTERAL; Sc: Sac I BIWTERAL; Xb: Xba I BIMTERAL

() BEOBREEH T HE LRSI

pIG121Hm OF#HEHS (X 1BIZIEI A T~ A v Uitz Rd
NA TS A Y URAR T AT = T — BB (HPT E{51.
NATawA v UEEE ), WV T TU—FEF AT TR
(CaMV)H KD 358 7' 11 & — % —(CaMV35S), / /3 Gz
BF0 3 IEFEREROIRE X — I X —% —Th 5 NosT DA
FNTW5D, F£72, pBI101 HED CaMV35S::GUS::NosT 71 v k
PEIET 5, BG4 pIG121Hm |23 A3 B2 1%. Hind T11,
Xbal, Sacl T2 Z LN TE 5(X 1B), KIGE O BB 4 HH
WTH D ori, T uNT TV AOERBIAEE TH D Rep KO

ALk T 5 Sta S, XY X — FITAFIET D,

pBI121Hm @ Hind 11T & Sacl HlfREEFZHALZFIH L T, T
L7~ RBCS2 7uE—4%—1RBCS2 1t v kN &MIHIAH,
pBI121Hm WIZ RBCS2 7' 1 & — 4% —:RBCSZ:NosT # % v %t

5

(3) MY DRBTIE
T BERNITBA S NI EREE O
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B ENICBASNOERRIL, X2 IR L2XL 912, RB— NosP—
NPTII — NosT—- RBCS2 7ut—4%— — £ A RBCS2— NosT -
CaMV35S — HPT — NosT— LB ®#J 8 kbp T 5, RBCS2iET
WRIEHR T v b eSS A T av A VU b RIRFICE
ASNDTD, MR A RT, ~NA T~ A 2N K DIEED ATHE
LR D,

CaM\V355
NosT NosT NosT

I i -

NosP

S S rscszTdmE—4—

2 HENIBASHh DR

CaMV35S: 1) 750 —FHPA 7 A NABEKD 358 FutT—F—; HPT: "A 70~V VKRARNTI VAT 2T —
BBET LB V7 hA—X— NPT II: 71} ~A ¥ UTit8{E T NosP: 7 Y VA REESR 7' 1€ — % —; NosT: /%

U BRI D 3 FMREHROEE S — I X —F — RB: T4 FAR—F—;

A4 BERNIIBASWEBROBATIE
VZA=FAV AL RVINN: (e QUK FEcy

U BETEBRIEDEOERORR
(7)  EEBIABAINIARORROFE
EENICBASNTEART T AI R X —OREREFRITR 113G
L7z, £, R ¥ —NTOMGER O E SR OALE & fIRE
FIZL2UIWHEALICBE LTI 1 iR Lz, X2 #—plG121Hm @
~NFru—=r27%A b® Hind 1II & Sac 1 ¥4 +iZ, RBCS2

24



7IuE—4—uRBCS2 1ty NafA LT, #ELIALT U —X
7 % —(HPT Bz 1r%25T) (K DEEANLLET 7axs T U
(EHA101 #% : W ~A v Uitz 4 x(fE: 2 he s UV)FEF75
JLANEGL S5, A T~ A (50 me/L) & & Toidik b5 TR
MBEN ST Mife a3tk LT,

() BEBOBAFERT Z7anrT U v AEOREIIT Sy
TV U LOEEOERFNE  (BlE2)

FEF I NAER ST 7a s TV LI, M7 a~v A

VIHEERFE BT T AI REA LTSI, I~ A B
FONA T a~vA VU EAOEMTERE LD E AW, LR
ST, 77 a7 )y AORAFERERIT B Z A+ Sr26-8 (T 3)
¥ L OGEME 2 A R DFEF- % FLgk & FLAR TR L L IR K I RR 1
XN T TAI REROT7 7a s 7V 7 AORAEFTE
% LB iAo~ A v T ~A v Ef - EHA101 #R A
THhF~A UMt E AT INCBMA LT, 26 CTHET HZ & Tf7
o7z, 2 B, BRIV T /ey T U U AOEFM A A
L7ctER, 77 a s 7 ) g AOMMIIBIE IR hoTe, 202
Einb, M HRIC, BEFEANCHWETY Z7a 77 ) oA
FoAr LT Bl L7z,
(1) EBIBASINIZME»D BAIhEBROERY OFEE
RRBZHER LI R/#E. REEISERBRICHE LR Ot LMLk
MR I L EREREZINET H1DITHVWONIZRFEE TD
B RO

Rk 10 FFENOBREARRA G L, PASRERSEICKT
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DA Z A F OB, To b TR 21T > TE 72, £ LT,
Rubisco # v\ EEZEDP R HIEM L2 RBCS2 &2 A A4 X
Sr26-8 ZiEfk L, ARkt x HIEIC L0 AT, BRTGIES L
Tlid, bR T A S cldoBeik ik OE TEk L v
A B ESESEGEY(T 0, 202 PHSRIR=ICBAL L THIK
(R VFEFZH(T 1D, T 0 DM, EALIEEF I HEFEYE
EKORTGITHASNIEAIBH)TH D, Liei->T, BHIZLY
FoNT 1 O+ OB AT, FEABGF 237 DY@ RIZfH

AL T DY EAARICASRIE R T N
ASHTWRWBARNZ GBS 5, OBt RoSEET, T 1

AN TWDREHEAR

FIBABSELT 1HERW, oA TV EA =g
FEMTIZ K VAT o7z, JTORIFMBMR A RO/ P Y RHFLTND
RBCSBIn1Dv 7 NlE (RICA &T2) &, BASh®IE
F DT FNARE (RICB & 35) &g (BA) L, ~IBTHD
TOEM D> 7 FNsREkE 1 &35, E-> T, T1LIHD T 7 I
BREELEIT, AEEARNL 2, ~IAT 1, BART 0 LD, 2O
ZEEMMALT, REHEABEEROREEZIT>7-. T 1Y E S HIC
A5 Z LIk T2/ 21572(X3), S HICHMZMIRL,
T3 %157, T3HWMZ/, Fe BV % 2BKELLE L (BC AT
BCq2) . HIHIZ LV BCoF: fE %1572, BCoF1 It L BRL D Hik
THREHAREROEE 21TV, HIESHE 5 Z & T BCF fi 1215
7.

Yk 17 DS ASBRIERICE VT, AL BRI
BRAEREINET D 12D OfRT 21T >72, £9.T 3 BLV BCeFe
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Wz RNT, B FOFEE Y oA T XA EB—3 9 Tl
LT,

F72.T 3 BELV BCoFe % AT, AR T OIF/EREE (ZE

B2 OO VR BEORBESE) Zifi~l-, £7- BCoF:
A2 HNWT, 727a77 00 LOREME, iz A XOFEY
BAEOARE GRIG% OB T COREME, THMAmMHEIC

DR OH M B IRDT AR K D RE~DEEOF 1) %
T, PREEIFS CoORERIL BCoF, HRE HWTIT O . A X ERD
PE, 72 D ONTHEAR & SEhE U 72 3B OERE 2 ISR,

T 0—(A%#)—T 1—(A%#)—T 2—(B5#)—T 3
T 3— (ELARE) »BCi— (RLAH!) —BC:—(HE)—>BC2F1—(H5E)—BC2F2

X 3 HHLZ A B R

(4) HMRBENIZBA LEBROEFEERBR Y SERIZ L 2BERBD
ZEM (B 3)
T BASNTERBROBERY BEET DT
IR ZEA L7 (T 026 AFEIC L 057 T 1HE4) 46 {E K
ZXRIRIC, A LIZEE T OBE R EEAR ~ I8 BpA4R)
DEEEYTF o NA TV EA B = 3 B K - TR, 208k
B, BREEAR A BPAERNCEROME AT, 12:21:10 7220 |
x “IFRBEGYUAKE)ORER LY 1:2:1 I3 L Tz, L3>
B LTIl Cd 5 &l LTz,
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A4 BASINEEBOERY O 2 ©—H KR OB A I OERY)
DEHHRICBT 2EEOREE (GIF3 K1)

PASH RIS Tl L7 X RBCS &> A1 % Sr26-8 O T 3 i
K& O BCoFe tHR DK R 5 7 7 & DNA Z4hiH L . PCRIZ L %
AR T OB E1T 272, RBCS2 & v AR T2 BT 572912,
RBCS2 #&in¥ D7 mE—4%—NO forward 77 A ~—
(5'-CGCCGCATACTCCATCATGT-3") # &L O NosT N D reverse 7
7 A ~— (5"-"TCAATCTTAAGAAACTTTATTGCC-3") % H\ 7=,
AT~ A VRARNT AT =T —B@EET (HPTEETF.
A FavA T UMERIEF) 2T 572912, HPT#EZ RO
forward 77 4 ~— (5'-GGTTTCTACAAAGATCGTTATGTTT-3")
K Nreverse 77 A ~—
(5"TGCGTCGCATCGACCCTGCGCCCAA-3) % M\ =, x4 ~A
) VBB EERBE T (NPT IEE . BT~ A > UittE
5v) #RHT 57012, NPT I[&ETNO forward 77 A ~—
(5'-GCCGCTTGGGTGGAGAGGCTATTCG-3") # L W reverse 7
74 ~— (5"-CTGCGAATCGGGAGCGGCGATACCG-3") % H\»
2o 72, PCROKRTYT 47 ar ba— L LT, A RXDT 7 F
i#{r1-(GenBank accession. AB047313) & fiHi 3 5 7-ic, 727 F
v iBfa N O forward 77 A ~—
(5’-CTTCATAGGAATGGAAGCTGCGGGTA-3)35 L W reverse ~*
7 A ~—(5-CGACCACCTTGATCTTCATGCTGCTA-3) % Fv 7=,
ZOREK, WThOT T4 ~v—x kO ThotficksnwTs, H

& T2 FNE 1,223 bp, 720 bp, 780 bp K& U 235 bp ® DNA
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BRI R3S B ATz,

5l & X, Prioretal., (2006) » D HiEIZHEV, RBCS2® 2 A A
XEVHH LIS DT L TUEENY 7L Z A4 A PCRICZESE

BlofDOa bt —ROMmER Tz, BALI-E X RBCS2Ex
T OHERET DD RBCS2 70— 4 — LR X — -
plG121Hm & O OBELANIZXTT 5 forward 77 A ~—
(5-GCGGGAGCCTGTGTGCAGAG-3) & RBCS2 7V m&—4 —WN
HRBEAIZ &t L CR%EF L7z reverse 77 A ~—
(5-GCCGACGAATTTATCAGATATG-3) % H\\ 7=, £7=, WAED =
Yhur—LEBETELT, A XOF ) AFICHRERO 1 BETFE L
TOFIEDRHA LN E 725 T D MIRER 7V & F 4 i8R Es
+ (GR; GenBank accession. AB009592) % i\ 7= (Prior et al.,
2006), A RBCS2 & GR&In{H kDY 7 NEEPRNTID
HRIZBNTH 81 Tho/eZ &b, BABRBTFOa v —HIET
RTAIBE LA 16 a8 —ThHhDH 2 EARS LT, JElcil <7z
Lo, TTHIRICR T D HRER, ~ IR BARIOSEELEA 10201
Lotz b0, T 8 AR BCoFs HARIZ R W CEAE B 1D =2
BB LTV L RBCS2 7 v A n FIIARER D
8 AL —TIIEL TV D EHEHEIND, TNHLDORMEND, HAS
N8I3, Mz A x5 7 5 DNAHIZ, ZE L TFEL,

SIZRIRA~ER SN TV D Z EnEZ NS,

S HIZ, B FRIAOZEMERZH~D AT, E&EWNY TILZA
2 PCR M AT o7z, ZORER, FEHIAZ A (/) M e A V)& g
LT, RBCS 1t AA % Sr26-8 Tlid, RBCSEanTIHEON, HA
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L728in 7T D RBCS2 DFEHLH, it 12 FHIZH W T, £
TRACHEIML Tz, 512, 12 FEHIZBWTIE, Rubisco ZHEAL
T5H9 =00V Ta=y hThLIRKYT7a=y raa—FT5%
RbeL Bin+DFRBLHIEM LT, 723, RbeL O3EBLS RBCS Tt U
TEHHL TWDHDIXRBCS % /37 'E ), RbeL OB E) & [HH
B2 LRIBERICHET L T D729 ThH D (Suzuki and Makino,

2012b),

v RERICERaC-AHFEELTWAHRAIE.ERLBEEL T

5 BEN TV D 2D

A\ L7z NPTII. RBCS2 k(X HPT #5112\ it 8 2D &
> A RBCS2BHIHL & v b3 ## 2 RBCSt A A 1 Sr26-8
ICEASNTWND Z EBRHERI ST DG 3), A SNT-EET
WHINZ, £z, AKD RBCSEIET & BE L TV 50 BiL T
DM0E BASNIZBIG FORIUCKRE R B2 LTSRN EER
LMD, ZDHERITAT > TRV,

T BRFHBEOTCOEEERUCHARBETORROREME BIF 3

%] 2)

IR TRBLOREEZFH5 BT, ER&MNY 75 A 5 PCR
fRNT A AT o T2, T ORER, M2 4 R/ b B V)L HERL T,
{2 RBCS & > A A % Sr26-8 Ti, RBCSEI=TIEDON, A
L7ZEIETod 5D RBCS2 DB, FiHiH D 12 FEHIZHB W T, £
TREHIML Tz, 51T, 12 FEHIZHBWTIEL, RbeL BI5F D%
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Hummii,

F TANADORRGE OMOZEKERBE L TBAINT- BRI FAER
WL EINDIBEINDO S DG Y EEEOFERVERE
BT DT A NADIFEITHRE STy

(56) BEFHBAZEMZEORHKOBINOFELE RN EN D DRER
[OXF Ui
BABGT D) B Rk~ — T —D A 70~V URAKRKNT
VAT 27— BBETF(HPTEEMIINA T a~v A v ARk E 5
25, ZOEPUWEIT NV ATZT T, BIFEEAITBWTHRD L
NDHZEEMBRLTNDTZD, N T a~A U EHORMCRET
ERIFIHEL LT, WMNARETH D, X A RITITEANERR
F T 57X RBCS2E (st & HPTEIE TN FRIKHZHAIAFE LT
W5, TDlH, HPTBInFzit+ 2 2 & T, WIEMD RBCS2
BT SR U TR R ORI 2 2 ERRETH D, ATTIEIS
K DR - AZHEMEICEE LTI, AHEHA R A % Sr26-8 & IR R A
T+ / heZ UMD DNA 2 L, HPT# {5 1 % e B0 g4
5774 =&MW THRH LISGE . 1EIE 100%IZ000 V&JE T O
HAFRETH U  FEMED EV. S HIZE A L7z RBCS2 #5114,
A v ~va UEHE R 720y cDNA Bl Z VW Tnb, 20729,
RBCS2 % v /37 B % 2 — R 9 LB OBIR TN TA > kv T
AHATREI LA ) A7 T4 ~—% HW PCRIEIZED (A B
a2 VRS % S OWNIEMED RBCS2 s & A L7z RBCS2 &A1
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I PCREEMH DY A X372 5 2 & TXKBI L TR 5 Z & 23ATRE
Th D,

6 M#IEXHEHE, BEXIBEORT HHEF LOE L ORE
T BAShBEBOERYOREERICL Y MHE I NI EBEHIIE
RO BN 2 NE
A L7t A RBOS2 s 1%, RBCS2 7' m & — % —|ZHfE L
FHIETWDHTD, ARBHRTNEIHE, MR TRIEAL TS L
Bz OND, R, MR X A 1 & L CHH X RBCS £ A A
% Sr26-8 [&, K COz LK Nl H CO2 I ESRMFETIZTB N T, £h
ZIHK 32%, 15% DIFARTIEEOBIMAE X THHGBIE 4, Lo
T, BHRBRICBWT L, @H COs 0 ELME T THEE LW ik
EHERIT D X o, Mz RBCSt o A A * Sr26-8 12i%, 1 Flfe
FEDEATZIBEE OFEIAFHA D DO TIX 72V EHERI L TV D, HA
BInF D5 b HPTBInFlInAg e~ A v W2 53 %,
Z®O HPTEIEFIZ X VML Z A R OB KL OHERPTE D,

A4 AR UIARZEREHICOWTEEORTA0EELOE L
P OHEOHBEVOHEN D DBZEITZEDOEE

(7) FBREUVEFTORM (BIFE4)
F72 %D COLIRE FCHES LTI 2 4 (/P e V) KON
Z RBCSt A A % 8r26-8 @, i T 3 iz T 5 EIRE

VMEBIOEREGEONE LT 72, HEIX, BERNEATLKEED
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CO2 53 IE % KA (28 Pa). BIED KRG DO4YE40 Pa), &4 F (120
Pa) @ 3 BMEIZERE L, EFRELI T, Vo7V 7%, B
% 63 HBIZAT o 7o, EOREE, Mi#ix RBCS 1 A A X Sr26-8 |Z
BWTIL, K, KOBIFERSH COEEIZHB W T, R EED
Hms@lgE S i,

() BB CcoOBREDE (BIR5)

HErafilkoT7 7 A7 AM(E—Z LB OR Yy MY, L
AFE S % 20 PifEFE, &R/HL 4Ry ME Lo, FIEFIATRGEN
TITVN, S 5RE 300 pmol m2s1, BYE/IE 24°C/20°C, A E
14 Bl & L7z, @'E /1000 JREDANA KRRy 7 A G272, v
7V 71X 20 BRI AT 7o, il ER OMROEEE, RIOKRy b
W L REERR A L U Te, IS 4, 3R 112 20 HEFEE# O L Z 2
OH FE N OIR O, 72, M EHAORORE 2R L2, JE
K2 A & Holt U TR 2. RBCS & o A A 3% Sr26-8 35 Tk
B L7 Z 20 EEI R OHR ORI, WONIHL EE A UMR O & S
(ZIE, AFEREIBE I N> T,

(1)  HEWMAEMERE (G 6)

AHHHE 2. RBCS & > A A % Sr26-8 O HHs AW~ F 2% I
ET D70, MG RIEZTVIEMBEZ A 2 Fe A V) e
e, Mt L7z, MBS X OHERE OBORED =0, FeRIIC S
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Rubisco BFEI4AEFEA X (RBCS2-sense, Oryza sativa L.) (Sr26-8)

HRAERFZRFRE R F R o R
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B 2
MM A FTOT 7 a s Y v AOBRIENE
[BrY]
ML 2 A 2T Z7a T T U 7 ARERGF L T DN ERIET D,
(=8 51E]

A 2 RBCS &> AA % Sr26-8 OFE1-(T 3), M OFEMHaLx A *(/ e h V)OO T
. ENEN6RL, AL, 6z BEFSLTHRICL, ZAE/K 1mLIZEEBL
oo TNENRMEIC, b TN EIT -T2, ZOWIKR0.2mL A 7 r~A (50
pg/mL), BF~A (50 pg/mL)Z&Te LB 55 A L, 25°C T L=, 5 2 H
%, BRBIZEICID T 7a s 7 U0 AORAEE MR Lo, K5t BRI, fi#
A RMERUZ L BWET 7 a s 7w AESA L, B LT,

[#5 3]
AL %2 RBCS > A A % Sr26-8 OFfiTlX, 77 a7 5 U 7 ADOREIT e B

ENehot-, LoT, AL %2 RBOS &2 A A X% Sr26-8 D#%AIZIZ. 72/ axr5
7 IIEFRAE LT & L7

X1 F##x RBCS &V AA X Sr26-8 287D 77 uanr5 U v LhBERR
A A X A RERUCHWET 7" F Y O AERA L TR LE S L— B
B Az A RO B % BE LIS L CEE LS L— b



B 3
EABLGTFDOREME Rubisco BinF DIBMRT
[BrY]

AR 2R - AR 2. RBCS 2 A A % Sr26-8 KN RBCS 7 v F & A A % AS-71 D

BANBITFOREMNEBBOLEMEZRET Do
[EB®F5E]

AfH 2z RBCS &> A4 % Sr26-8 O T 3 & BCoFe X DFE -, RBCST > F & A
AFRASTL DO T3 & T4 AR, KO A RO %2 IE S 72%, HCl T pH5.5
(ZRHEE L2 AEAKIZTE R Te Z oy b RIS L, BASCRIB=ENT, 2 BRI OS2
Tolz, #fE%, 2 HME OB A R EIEMBZ A 2O B 557 7 2 v 7 DNA
i L7z, 92zt L, PCRICTHEABEFOMREZIT>72, RBCStE A A X
TlX RBCS2 & v A&fn¥. /vr Ta<w A URAR N T AT =T —8iE s (HPT
BIG . A T a~A D UMMEBGT) KO A~A o) U HEREL T (NPT
IR, T ~A T UitEEm 1) ICHKT 5 DNA B 2 #iE L7=, RBCS7 v 7t
VAL X TIXRBCS2T v T+ yxiﬂﬁ%&@“fx E AV T REFALRT AT 2T
—PEET (bari@atf. 7 78 AMMEEET) (CHKT 2 DNA W ZHEE L7, £
7. PCROKRYT 47 arra—iLt LT, £ R2DT 7 F &5+ (GenBank accession.
AB047313) DR 1T - 7=,

X5, EEBHY T NAH A LAPCRIEICIVENEBLB IO —HEfR L, D
D, RBCSt > AA X TIXRBCS2 7t —X—L Ry JiR—2 /b7 2 — LD n’**
ERAY ORCH| 2 g L7-, RBCS 7 v F & AA % TlX. RBCS27 v F+& v A @&IEFIC
FELT R VARRBESRELA D H — I F—H —(NosD &Ny JiR—12 Lig bRy 5“—
& DOEFEER Sy OBECH S O bariBfs FIZH#EfE L7z NosTE Ny JiR— L 72 B _RT X —LD
HIFEE A QRSN A HEIE LTz, WIHOBEICHL, NEOa L he—L@Esf& LT, 41X
D7) AHPIZARERD 1 BE & LTOFERH LN E o TWDRIIRER 7 V2 T3
VigTtEZEE T (GR; GenBank accession. AB009592) % [FIFFICHEIE L. 246D D
2T OVEREE e B EATER D = t"—iﬁc%ﬁ%ﬁd L7z, 7238, RBCS 7 v F v AL R T
X 2 OB ANBIS 2% L NosT =@ L TR L CWADB Ny I iRh— L b7 X
=N DT, FNEIUTR R R BEREAFIRETH 5,

FIEEMN Y TUZ A LAPCRIEICE D I Z A R RO 2 A4 R DOEE D RBCS
J Y RbeL 8151 DFBURKOMRGEZ (T o 72, 5 12 FH ORKD 2/3 fifit L7, 55 12
EHNOLESEF ETEY LTV 7 Lia, N—3FY + EUEEE (n=3), it
IFZENALBINC Tukey ® HSD MBI TIT o 72, B2 27 V7 7 Xy METIIHEREZERH S (p
<0.05),

(R3]

PASHRIER THES L7z RBCSt o A1 % Sr26-8 @ T 3 & @ BCeFs ti:A, KN RBCS
77/7’%/%4'7 AS- 71 O T3 & T4 RS HMHE LY/ 2 v 7 DNA IZ%3 5 PCR

LRV EANELGEFOBREAEITo72, RBCSt v A4 X TliX, Wiz Th,



RBCS2 & > A¥fn. HPT#&fn 1. NPTII i1 KONT 7 F vigfa - CHRESNSZN
1 1,223 bp. 720 bp. 780 bp & * 235 bp ™ DNA HlgEk i 235 b ivi=, [A4kIC RBCS
ToFR AL R TS, RBCS2 7T v F & v A8 KON bar &in+ CTHRESN DL FNE
711,108 bp & T 459 bp @ DNA #gW fr 235 6z (K1), 2o Z &b, RBCS Y
AA X KN RBCS T v F Y AL XONT ORI N T HE BB FITHR ST
WA Z ENRENT, TR TILZ A L PCRIEEZFAWVTEANEEF D2 E—OHE
AT T2fE . RBCS & v A A XTSI 7 FIVHRE N WO A T b 5 & s
FTDO8ETHoT-Td, MABMLFITETAIME LESGAIZ16 28 —ThHoToZ &N
AT, T1HRIZBITLRER, ~IB, BAEROSREELN 1:2:1 Lirolo 2 &R0,
T 3 A O BCoFe HARIZ I 1T b a v —Fz & bni7zenwZ &b AL RBCS2 &
ABELEFIIFEMO 8 at’' —L L THFEL TS EEZBND, RO % RBCS T
VFRB AL R TIToT2E A, RBCS2T v F o ABEF K bar Bin XL HIoa
TAIME LSS AEMbT 4 a—RFEELTE Y . HRERTHE(LIX 0
o7, RBCSt > AA R ERKKOEHNG, RBCS2 7 T+t ABIa1 & bar &5 1
FARERD 22 a8 —L LTHFEL TS ETFHIEND, ZhbDZ &b, BALLE
NENDEETN, x4 2047 7 L DNAHTTLELTHET D E L BT, &6,
KA~ ENTVB Z EREZ BN,

DI BB T RAOZENZRD BT, EENY TLVZ A L PCRIENT 21T T2,
ZORER, FEELZ A % (/7 be V)il LT M2 RBOS & 2 A A % Sr26-8 Tli,
RBCS &G IEON, EAL7iEa CThsd RBCS2 DFRBLN, fHF O 12 FEHIZB W
T, BTN Tz, i RBCS B 1-HROBEE T REBLZIX, RBCS3 THstHIZ2A
BEIAONTEZLOD, REREITHED LN hoT-, ST, 12 EHIZTBW T,
Rubisco D KY 7 2= & a— T2 RbcL Bla{DORE LML 72,

—JFC.RBCS7T v F U AL RAS-T1 O F D 1235 Tlid, RBCS#E{n T D RBCS3,
RBCS4. RBCS5 i&fn+ & #:12, RbeL B+ 0NEBEIZ3HWAD L=, Z Ok Ri%. RBCS2
-5BIATOFRTR V—RNEL, a— NEKTIIN 9B L o TW D, £D=d, RBCS2
BT TFRCAFMTHREIE DS L, MO mRNA & FRICED L7 2B 2 6N
%, F72. RbeL D¥ELH RBCSIZIG U TEEN L TWAH DX RBCS # > /X7 E 3, RbeL
B ORBFEE 2 B 72 LIEERICHET L CW\WA 720 TH D (Suzuki and
Makino, 2012).

%10 - 8 EETIX. RBCS4mRNA BRI LT-, ZOMERIZHOWTIL, BIEEX T, £D
HEIIRHDEETH D, 7272 L. RBCS4 mRNA O L v % 10 - 8 EETH 4 RBCS
BRBAMEZ KE ERS Z L idehotz, £72. ENMHIO RBCS mRNA D& DZEAIC
BB 5 X912, Rubisco DEGITH WETIER THDH, ZO/MEITBNTH, 12
# C Rubisco DASKITER BIEF TH D, L7223 -> T, 10 - 8 BETD RBCS4 DB
{b723, Rubisco EIZ & RE R Z RIT L TWVD EIXE LTV,
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AR

500
250
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X 1 PCRIZX B#H#i 2 A R DEARGTF DHERR

A; RBCS2t® > A5t . B; RBCS27 v T AT, C A Tua~vA v UitEsaT, Dy <A v romtsist. E

v ZARAMMEE G Fs 727 F U ilfarichskd s DNA KR 2 2 EnEd 2 77 4 ~—xt & v, ez A x(/ b e
71 V) (wild type), ##a 2 RBCS ¥ > A A % Sr26-8 O T 3 Jx ¥ BCoFo AR, #ifft 2 RBCS 7 > F L AA X AS-T1 D T3 X T 4
HA BRI L7242 4 DNA 12t LT PCR 247> 7=,



aoo b " (a) OsRACS2 200 b {c) DaRACSY 15k i (&) Sum of OsRBCS

gwr
600 Il RECS-wanie
O A f=anbsmnse
E‘ 400
o 200
2 0
© 200
E
a2
100
o
12th 11th 10th Sh  EBth 12th 11th 1Mh Bth 8k 12th 11th 10th Sth  Bth
Leaf position Leaf position Leaf position

X2 EEHYT7LEALPCREMWE, M#ZA RIS D Rubisco BIRFIRDIEH AT
11 #E5e R RBIRE ORI 2. RBCS 7 > F & A A X AS-T1, #l#ftx RBCS¥ > A4 % Sr26-8 K UFEMI 2 A % (/ beh)) Da
OsRBCS2 (RBCS2#UA T, b; OsRBCS3 (RBCS3)#r T, ¢; OsRBCS4 (RBCSHEAx T, d: OsRBCS5 (RBCSH)i {7, e; 42 OsRBCS
(RBOS)ittA T RO £ rbeL (RbeL)EHR T DREBUIMT 2 LAY U 70 % A 5 PCRIKIC T o 72,



BT 4
B2 5 COLBRIE T O# x K OFER# X 1 3 DR EAEHT
[BrY]

COx EFE 2 L S HT-BRBE F IR T Dt 2. RBCS &> A1 * Sr26-8, RBCS 7 7

T AL R ASTL O E IR Z A F ORI 21T\ AT OLEGRAEZIT 9,
[EB®F5E]

B2 COLPRE T CTHbs L-dBfax « x(/ heh V), ##izx RBCSt v A A %
Sr26-8, M ONHHL X RBCS 7 v F ko AL R AS-T1 O, =N T 3 HARIZH T 2 K
WMEB L OREEGEOWEEI T T2, AT, BNRATLRSRED COx 7y &K T
(28 Pa), BUEOKRKHF DS4E (40 Pa), @y (120 Pa) @ 3 BEPEICERE L, AFHAEL
Tolz, Yo7V 70k, #H% 63 HHIZITo7o, N—I3FEY £ FEHRZE (h=3),
FHLVER Y CO2 IR EERINC Tukey @ HSD fREIZ TITo T2, BARDTNVT7 7y METIZH
BENHD (p<0.05),

(R3]

KA COLEEICED L TIEMIZ A (/) beh V)& LT, #iz RBCST v F
AL R AS-T1 OfEEEE, KOEERYS -0 OREREEORBOPBE I, —
77, #A#EZ RBCS & A Sr26-8 IZB W\ Tik, (K, RUEBEREH COLREIZIH VT, i
K EEOEMMABE SN, L, & COEE IRV TIE, FEM#a 2 1 1 & Sr26-8
OEREE EICH B/ ZTIRD Do T, Tz RS-0 oLEHEEICE LTI,
X CO2 REIZIBNT DA, FEMMLZ A R LI L, Sr26-8 IZRB W THIMMABIZE S vz,

)
o

A OWictpe
WSense-RBCS (125%WT)
WANt-RBCS (ISHWT)

11
( b5J

aul %9)

g
o

g
o

-
o

g

a (QE?J

& 8 8

Total plant N (mg plant ') Total DW (g plant 1)
o

n
o o

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

B 1 E25 COEEIZBWTREE LIZHOARMB X RBCST v F A4 X% AS-T1, KN RBCS & A4 X Sr26-8 DAEHF &
RERG BN
28 Pa (Low CO2). 40 Pa (Normal CO2), & " 120 Pa (Elevated CO2)® COs #iE5E FIZ R THEs L7 I 2 1 x(Wild-type).
#i#i 2 RBCS &> A A 3% Sr26-8(Sense-RBCS), }* RBCS 7 Ft o A4 * AS-T1(Anti-RBCS) DIAKEMFBHA) & K4 72 1)
EREFHEBEZWE L,



B 5
Br HIECORERE
[BrY]

AfHH#L 2 RBCS & AA % Sr26-8 (X RBCS 7 > F & v A A % AS-T1 DIEFFRAED

fORES ~ DB Z I 2 A () e B V)DEE L L, Bit%2179,
[EB®F5E]

A 2 RBCS ¥ > A A % Sr26-8. RBCS 7 v F & A A % AS-T1 K OFEHHE 2 1 X%
(/ PeE A V)% 1/5000a 7 7 %L b3 H BIEE: U724 4 8K DB B o 1%
AW, 20 E T T 027 A(E —x ARHEE A S Hshttp://www.bmbio.com)
DRy MIEED, Y & LU THEE Iz MED B L 2 A (Lactuca sativa L) % #
B Uz, BT AN TRREAN TITV . KOG EE 300 pmol m2 st B/ 24°C/20°C,
HE 14 KAl & L7z, 20 HREIOFRE 2170, 58y MT, #t B R OB OEBE LK DR S
DI & R A B LT,

(R3]

F 11220 HIE#EEEHRO L 2 2O EEE OIROFRE, 72, M ESLOROE S %
RUTZ, Iz AL i L€, ##ax RBCSt® o A A % Sr26-8 & RBCS7 > F &
A A % AS-T1 FESWH Tl L7 L # A EESR OB O S12iE, AEREITBE SN
2otz Lol AS-T1 #HIGWHO L % AR OEEE OB BE S RE. 5%
KU p>0.05), ##iz RBCST v F v AL % AS-T1 @ HSAMTHIETH L. 4
T AWM Z A T DK 20% 72D Z ERHALMNE > TWHGIIRZ 4 BXW
Makino et al., 2000), #t-> T, FEHHLZ A 1 &l LT AS-71 ORI, HE I
7o T EEN REREN . S EIN TV EHEHITE D, 2 BRI REBZDZD,
VA ADHIRENPEM LT B2 bDh, —F, iz RBCS & A1 1 Sr26-8 IZEH L
TIE, FEMAME X A R &M U C, M B OMROERE £ 7213 R S & bICH R 2138is
SN o T2 RE. 5%/K%E: p > 0.05),

F1 HEEZA RO FeAY), K2 RHOMBE A RERE LEBLEARA L CUF REBEE LIERO, VY 2DOBEKRERE, #

EHERCBORS
DW (mg) length (cm)
shoot root shoot root
JEiR#BA 2012 = 1.1 422 + 029 486 + 007 610 + 014
FHiR= 26-8 2005 + 199 426 + 010 4 86 + 018 610 + 016
FHBZ AS-T1| 2463 + 175 583 + 059 469 + 024 576 + 018

* BT R
n (07 g) =4

10



BV 6
TER AR E
[BrY]

AHHE 2 RBCS 7o AA 3 Sr26-8 k(N RBCS 7 v F & v AA 1 AS-71 O+ AW
FINOEBEEZRET D720, PR RIEZITOIEBR 2 A 2 (/) e b V) Lk,
L7,

[EB®F5E]
& NGy ) N

AL 2 RBCS 7 v F & AA % AS-71 XU RBCS & > A A % Sr26-8 & IEf#L x A
F(/ FeEAV)E 1/5000 2 U 7 FVR v b THES L, BG83 » A%IZ 1Ry Mo
X 8T, S 5em OHE D THARIGES Uikt e L, SRELL7- 18, $25g
% 50 mL OPEEAKIZRE S 72, 100 {FA7R L 72 88iE 200 uL % YG B2 HIZ 845 LA
B, £7o. 10 EFRAR L7 BB 200 pL & 0 — R VRSN EAT LSRR E 2 o HlE
U7z, Fo, BOREEORE D= DI, [FERICERR L7 gL S E72%, 1g
% SDS-Yeast extract 15 (EM T %55 H90% 5875 493-498.2012)Z CALELL |
ALERTS D RRER 200 pL 2 HV 558 A0 L=,

TEMAEMO I T B
T ON, MEE, BERE. SRIREICOWTLL T O 3 RO IE®RIN, HR e %2
W THATIRERE THAEM B ORIE 21T > 7o, BIEIXRIRS 2V EBEMEE F Tl L 7=, &
Htg, FHEE AL EEMTERES TS 4720 O an =—BakHcfu) 235 Lz,
® YG it (E:RF—x 2 1.0g/L. Z/v=—2x 1.0 g/, KeHPO4 0.3 g/, KH2PO4 0.2
g/L, MgSO4-7H20 0.2 g/L., pH 6.8)

® HV i (70 1.0g/L.NasHPO,40.5 g/L,KC1 1.7 g/L., MgS04-7H20 0.05 g/L.
FeS047H20 0.01 g/, CaC030.02 g/, 7 2> -HCl0.5mg/L, VA R7ZE > 0.5
mg/L. 74 73> 05mg/L. Y K& > -HCl10.5mg/L./ > b7 »## Ca 0.5 mg/L.,
A7 b= 0.5mg/L, p7 /) EZEEE 0.5mg/l, E4F > 0.25mg/Ll, 7/ =

~F% 2 F 50.0 mg/L. pH 7.2)
® 1 — XA (KeHPO4 1.0 g/, MgSO4-7H20 0.5 g/, X7 k> 5.0 g/L,

Ja—2z 10.0 g/, 2—AX2 AL 0.033 g/L. pH6.8)
(R3]

TR TR DA OREZIT > e iR A2 R LI Lc, R TCOFMEHB BT,
FERA A 2 ARFREE TP O EM S L 2 RBCS 7 A A % Sr26-8 £ 721X RBCS 7
T AA R AS-T1 FHbE HEP OMAEMEIZIX, AERAZTRD bR oT,

11



£ 1 EDREE TEPOMEME

T AR TR
(x 104 cfu gt soil)
FERE R 2 68.7 + 12.2 2.3+ 1.0 11.8 +
FHHLZ 26-8 79.8 + 15.5 2.1 £ 0.2 11.4 +
Mz ns-71 71.5 + 13.3 1.8 £ 0.2 8.6
i 13 Vi e

n (Y7 H) =5

12



B 7
WEEDT & Z HEER
[BrY]

AHAHEZ RBCSt v A A % Sr26-8 k(N RBCS 7 > F & A4 3 AS-71 OEBEKRIZL D

L OREY) ~DEELE I Z A (/7 P e V)BEEROSGE LB L, BEE21T 9,
[EB®F5E]
gy Ty T

AHAHEZ RBCSt v A A % Sr26-8 k(N RBCS 7 > F & A4 3 AS-71 &I % A
(/7 b B V)DL A BRI LT, BiaEtE2, A he Iy 7 2250 (it
A&t A R v 7 A5 http//www.hyponex-pro.com/SHOP/4977517018636.html)(Z .
0.5% WIMIZIEG LTz, IBRAE LI TE2T 7327 A(E—x AR PR
http://www.bmbio.com/product_detail.php?itemid=927) DR v MMZEED, el & L
TR E R D @ L # A(Lactuca sativa L) & 355 U=, R 4 R > B &L,
LA ADFEA 20 Bz #6FE LTz, AERHEAN TREEN TV, A6 E 300 pmol m2
s, BHR/MRIR 24°C/20C, HE 14 Kl & L7z, #HE 1/1000 JREED A K3 > 7 Z (R
St NA W3R v 7 A, httpi//www.hyponex.co.jp/products/fertilizer/pr_fer_dr01.html)
H.Z27-, 20 BREOFEEE 21TV, &R > M, HEER OR OB E K O & OB
CEEERREA R LT,

(R3]

11220 HREHEEEZ O V2 2O B QMR O s, £/, i EEUTIRORE S %
w7, TNHOREEBICX LT, itz RBCSt& 2 A1 % Sr26-8 £ RBCS 7T >
B UAA R AS-TL ZEPAATE LEOWT T HIFMAE X A R A2 @NA AT 15 & DO THt
FHHIZ2(CME . B%IKYE: p > 0.06)ICH B2 AEITRD b Lo T,

£1 HEPHREDTE ZHTETRIE LV E REFTRE

DW {mg) length (cm)
shoot root shoot root
FEsH#E Z 2899 + 2M 348 + (018 949 + 025 873 = 023
fH¥A= 26-8 2822 + 132 308 £ 0.3 915 + 012 862 + (28
FHIRE AST1 2846 + 1.72 335 = 015 944 + 0N 851 = (.16
BB AR YRR

n (A7) =4
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HIVE 8
e DL L ORMEORE
[BrY]

AHHE 2 RBCS & AA % Sr26-8 XWX RBCS 7 > F v A A % AS-71 L IEHA# 2 A
X/ be B D) LEERIL, B2 BME T L, Ik, Iz 5,
[EB®F5E]

BATCIE AT O 2 RBCS 2 A A % Sr26-8 LN RBCS 7 > F v A A % AS-T1 LI
L Z A (7 b B V)NORHERILL, e 2 M CBlg Lz, £/ EhEza— R -
S— RO URETY L, ZTORMEREZIE L,

(R3]

FHHE X A 1 LI 2 A RO OBMEI T HE 2 X 1128 L, B ORRIZ, f#x
RBCSt > AA % Sr26-8 MIXRBCST v F & A A % AS-T1 LIz A &L DER
ISR oTz,

W Ea—R-a— KB VIRRTT v 7o 24 L 2 ORMEEZMER LTz & 2 A fatkx
(AL 2 A % Sr26-8 & AS-T1 T 96%. FEfHIML X A K - / he U T 98% &L HFHMICHE
RFERIIFRO Do T2 RE. 5%/KYE p>0.05), F-, INHERFICK T D OARTE
IIAFHHL X A 1 Sr26-8 & AS-7T1. IEMHL % A R & HIT 4% Th o7z, LIz~ T, M
iz A 3 Sr26-8 & AS-71 & FERIL X A R OAEK; OFMERITHIE X /e Il LT,

X1 FEM#zA R FeAh V), itz RBCST v Fr XA % AS-T1 T} RBCS £ XA X Sr26-8 DM DR & Rtk
PRSP FES>TNBEDIE, TUFrREMLTVWDED T, kidhs 2 L2 RLTN5,

. * s g0 ' . o i SRS
.o ' - .o . ® » ™
L a®
- . s @ > .
2 - . s i ® o
' " "0 : = * s L] s @ g sp "~
[ ] L s .8 ™
- @ - § L . L] L] ® “: ™
'l. . .“ » » L] =
L ] ™ [ ] ;
% v e ‘e ® e 8% =
L ] ™ - .
b . e 9, . . . a @
‘ . oy L o* s @8
- ] -
[ ] & - L & 8 .'.. .' ™ ® -
e d %" 11 . = L] » -
[ ] - [ ] . & - - B - L ]
ez A * () Feh V) RBCS &> %A % Sr26-8 RBCS 7 v Ft AL AS-T1

n (LR 7)) =5

14



BV 9
AT IR 5 RIEmH R
[BrY]

AfHH#L 2 RBCS 2> A A % Sr26-8 (N RBCS 7 v F 1 > AA 3 AS-71 HMMEIEIMmHE %
JEAS L, IHERTICHRL L7 FE & ICHEE L, EB LD D0 E I DRIET 5,

[EB®F5E]

ABIINC BT HIKIRMMERER 21T 9 720, AP EE# A & RBCS & A A 3 Sr26-8,
RBCS 7T v F U AA X AS-T1, 72 b NIIEE IS A R OFfE 1% 32°C T 36 RefifEdfE L
%, MBS (X ba v 7 2265002 K Y MCEY . £RFEORET-2ZnEN 10
PP OREFE L7z, %M 1Ay bTO, LATFD 3 DOXIZERE L, #E 1/1000 =D
ARF Y I A5 2R EIToT-,

1) BYE/AZIE 24°CIR20CRRED N TAE=ET 21 HRERZE (24°CK)

2) BRI 24 CI20CRRED N TRRET 10 HHEE L-Z0b, 4CRED N TR

T 11 HHEE (24/4°CX)

3) BRI 4ACRED N TRLE=ET, 21 HiEE ACK)

(R3]

ZTORR.EENS AL LG9 £ 1D, 200 24/4CX T, Mz, FEHM
Bz A4 xOEND, 4CHREDN TREEICANTZREOE I 3.49~3.95cm 75, HILD
HRITRD LT, AFIFE LMfl S, 728, 14 HOKIRAFES T#, DD 24C
KR ED N KRR THE LWL, ACOANTREEIIBLIZE Z A, ETORY
RIIAESEIC W= o7, F72, 3) 4 CROX Tk, Mz, IEMI 2 A r & blo, i E~H
T D2 LT o T, T AR 32V CL 21 H B OIKIRALER | BYR/ZE 24°C/20°C
REDNTRBINMAEREZB LI-HE, THREBE L Co# E~HZEL o7, LTz
Do T, FHMRZ - I A % & b, RIS B RS IS A RITIER O ST, (RIR
PEIZBE U CHIMR 2 1 R &I 2 A R ORI IT AR B OE S 3Ry MEYE2RH L,
X3RNy O L ERETES R L, ACKTIXAERTAON 1T,

#£1 WEMEE SRR 21 ARRE LARO, FHEDEDEL(Cm)

Shoot length {cm)
LR WIF? LIP3
FEER 2 1565 + 018 395 + 017 M.D.*
FH1R= 268 1512 + 010 382 + 034 M.D.
FHiB= AS-T1 17.04 £ 0.04 349 = 015 MN.D.

BT YRR . JAIEARRE  (not detected)
n (Y 7% =7~8
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RBCS 2./ A

244°C

X1 FAHXT21 HEERLEZBEOERDA ROLFTRE
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B 10
R X A R OBAME
[BrY]
##i 2 RBCS Y AA % Sr26-8 KON RBCS 7 v F & A A % AS-T1 L FEMH 2 A %
(/ FeAD)OEFEAL, TOZIXZ 1S L BENMEDE L BEET D,
[EB®F5E]
FEHHL 2 A *(/ e B V), RBCSE > AA % Sr26-8, RBCS 7 > Tt AA % AS-71
2B B ERHIEROMRIE T CORABTRBREZIT > 72, BEIEHEIL2 5 10 em FREFE LY)
L. U okz2 A TKEENEC)T, 4 00 H BHE 2kt L=, 4 » H ORI
BT, EEIOBEMTET, K 10 BHIZ—REIOFEE T, HENENR2OVEREIZS 272,
[EB®F5E]

FERHHL X A R L ORI X A X ORTORIL, F3E L, TOZIX R OFRAEITRD L)
ST, o T, ¥z RBCSt o A A % Sr26-8 (N RBCS 7 > F & AA % AS-T1 12
BWTH, IR Z A R ERFEIC, BF AR TICBWTOBAE T RN E D EZE X TWND,
FRIZ, FIETEOFALKRFZRFPER PR BEEERE T « — v NEBEMWEE & — -
FREEIZ53 & 2 KBTS FIIED A 4 » A OFHXIRIZ, 12 1.8C. 1 A -1.0C,
2H -06C. 3H 23C&, KERREEIZEITS4CEREL TH->TWD, - T,
FREEEEG B W TS 21T o 72 & LTH AL Z A RORIC X 28&MEIT v b o &
WrLCu\5,

RBCSt7 R

FUFE A

1H 2H 3H 4H 5H 6H 7H 8H 9H i0RA | 11A | 12H iF
mEasE(%)| zs 34 72 143 194 | 224 | 254 | 274 233 179 118 5.3 151
Eig5iE (%) - -08 23 84 136 | 175 21 228 186 124 65 18 103
BiESE (%c)| 45 -45 -2 27 81 133 | 175 19 145 76 18 -18 @
BB (mm) | 1023 &3 851 | 1234 | 1262 | 1641 | 20858 | 2177 | 1844 | 1327 | 1121 | 1102 | 16612

£1 HIERERFEGRREVARMBESLERY « —/V FEE & -2 7 5 BERR KGR/ B XK OKIR R TR &
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BT 11
7O (BiRitE, RRER, AREE, RURFHAR)
[BrY]
##i 2 RBCS Y AA % Sr26-8 KON RBCS 7 v F & A A % AS-T1 L FEMH 2 A %
(/ be B U)ok, fsEf, AREELORIFERIZONVTOME O HERT 5,
(=8 51E]

AfH 2 RBCS ¥ v A A % Sr26-8, RBCS 7 > F & o A A % AS-T1 K Oz A %%
PASCRIE=ENTT, F 4 » A, RELEEZFE20L O3y MZAR, TEWLTF(=2—77
2 W VERAE A http//www.co-op.co.jp/business/recommended.htm]) & %35 4 g # Bk &
LT, BRASET FTHEE Le, FETIER, BRURE, BRER, LORFRREZIT- 7,

(R3]

A OFE A48 > CTRURIMEZ A U723 #i#i 2. RBCS 7 ‘/%Jz VAL K AS-T1 KO
RBCS & AA 3% Sr26-8 FEfHa 2 A & b EHEET AEITRD S0 o 72, FoSE R 1%
FHH 2 A % Sr26-8, FEMHL X A & HIT 90%~95% TV | & A B /274 ifmwtrﬁx
FAHRZ A % AS-T1 OFRERIL, 85%~90% L FEMHLx A x L L, IKFR A6z, =
D Lk, X A 2 AS-71 1%, REEEDOHE & 72 5 Rubisco N L7-fEKTH 5 7=
D, FERAMR X A R &bl U CTEZEDO NG REEI S, (KT LTW5b, Rto7emEREN,
ERERTFTIELFRRTHDHEEZTND, — 5, RELEZAROE FHEE(EIELZET)
IZBILTH., FHHLZ A 3 Sr28-6 N AS- 71 EIERAHA X A RO, AEEITBEI R
moto(X 1), 52, FIFERIT, ML A R Sr28-6 L INAS-71 | FEH#H A & BT
2% ETH Y, KRELRZEFTRH IR >72(X 2),

30

DO
o

—
o

FREER (mg)

wild  Sr26-8 AS-71

1 FEMHaZ A %, FH# 2 RBCS 7 Tk AA 3% AS-71 T RBCS & A A * Sr26-8 DAL EH &
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L= ¥

2 FEfMRZ A R, #HaZ RBCS 7 v F & AA % AS-71 fe X RBCS & > A A % Sr26-8 M3l
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RIS 12

RAERFRFBGER AR BESER T « — L FEEEE 7 — - REESBEFTEM

TR R 1 K R

NIEERR
oy

K3 WILKERZERBREFREL ¥ —BREE7 1 —V FEF
et & —Ein

MREEZ S OB S IV —EFITH X g KE) £ T
DOHEHEX, #9400 m, 7z, b VB ¥ —NOFEIESITH 200
m Thb, REIHBEALERET + —L NEEIIEY v & — 0%t
BT,
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X2 BEHERITERQ)

http://www.agri.tohoku.ac.jp/noujou/access.html
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Enviromentally Isolated Field of r-DNA Plants

FfRE LA LA RIE

LEpd Tl
S 2L
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Rk
1) B2 1 x(8). #H#x RBCSt v A A % Sr26-8(8) RWNRBCST7 v FE v AL X
AS-T10RE)DE 11 E2BRE ICBITA L4 7 VERERHEY S &

Photosynthesis

'Y‘E 150
» g 100
3 50

X5P + RusP

<—T—>‘E
210
)
g
—=—3 205
5 il
E00 A

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) FEHHHEZ A R ¥ 2z RBCSt 2 A A % Sr26-8 R X RBCS 7 v F k& AL X AS-T1 ®
F 1 BEERBIIBIAT VU ROMEERE

(#mol m™*)

Wild-type RBCS-sense RBCS-antisense

Starch 410 +0.16 4.97 = 1.37 (121F  1.36 + 028 (33)*
Sucrose 554+ 024 506+ 020 (01)  4.07 £ 016 (73)*
Glucose 040+ 0.08 031+ 001 (76) 013 + 0.04 (32)*
Fructose 041+0.09 030+ 001 (75)  0.14 + 0.05 (35)*
Total 104+01 106 + 13 (102) 57+ 05 (35

*The leaves were sampled at 1600 h in a sunny day.
"Data are presented as means = SE (z=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 DIEZEFD T, CO2 43 /E 40 Pa, WL 25°C THEF L 72 IB/H# 2 1 ¢, L
% RBCST v Tt AA 3 AS-T1 KON RBCS &> AA % Sr26-8 %, DK 2)ORPEIZHE L7z,
SIHSCER Suzuki et al. (2012) Plant, Cell and Environment 35, 1369-1379
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YRk 2 84:2H16H

K4 ENERFEN AR

ik BR

BT EHRAE T HEEXKAE - THRL -1

55— RO A&GEZ G LT\ 5 Rubisco imF|4FEA * (RBCS2-sense, Oryza sativa L.) (Sr26-8) (LLF,

HHAZ A R &V D) DOF RISV TU NSNS BN ET 2200 D 5 L3R DN LAY
ERINCYIIET D720, UTORELZ LD ZL LT 5,

1

3

F—EFERAFCRIT 2RO ELRT 2O DEEAHI R OELEBEAL - FTE

EHE RS

ERGIER  HAL RS TR 2 EReaHMER
EBEHEETHE

B LR RFBLEATER 2%
PR 2 5 B
EARBE— ALK RFBEEAHERIMBEA LT « — L REEE v ¥ —RERHEHR

EHNEFE

FHZESE  HFACRF R ER deBuz

EHERH
Bkl LRSI R B
EHERH
B s miekEy
EHERH

AaE RAERPR G AER BFFESaR#E

FE—REFEAEOWRIOTERE D H ik

(1) FBHEEREORRIT, EEEEFELLEONTIER I VIERET 2 & & bic, bR FE B Tz %
B EHMEBROEBICLHHELITY, b, AZBREZHWETHZEIT. UTOEY Th o,
Ak W (FEE. ZaoWERFERD . EAET (RIZBE. Wbt . AMEIES4 (BIZEE. 88

FHEBRE2—), Bl 3 GEHIERD . P (EFSRPIERD . Al (BR8N . 7Rk IE

(R TTARERL . SEERESL CEFEIFERD . fEE 2 (TPeR) . mfEas (Rrarsesh) . A% (H

BESCALARZERE) . PhEEE — (IEREFEARZERD . IEA CEmBHEargesh) . mEiEE (ETEERD . A

BER (EXUBEMNZEET) . HPP= ONlsESI7ET) . 8BRS ORAEA T o b « AT 7 1) |

I (BiaTEBREZ—) BLE18 A,

(2 FEFIZOWTUIEBAMEL, HAENRAFTERNELIICTH L L BT, ZOEHREEH L CTRodkd

Do

(B) XD, EMBHEMERENETIBZNN DD EROLNTHAITIE, SO EREEI L, ey

Do

F—EEASELZ L WO ERCRARHELZHE T OLENRD D Z L RURBHBEONE ZRHT 57D I5IE



HEHICIREHES CHRBRICIEHE L W A2 EB LOREIZSO H 5 BIRRICHER., BMfUEdT 5, 72, k<
BT AT, m— AN —VECHBH LY A BEHT 5,

B 2 A% 2 NECSOIIEEDS LB 2 8o TEDFERE MR T 2 72D DO B REBE DONE
(1) FHBZ A FOFIEFETIIA— N7 =TI L RNELT D,
(2)  FRBEES THEE STV DA A RITRBEHE S ~OB E AL, b L ITBERLBRIC & > THEEID
AEET D,
(3  BIHETERFT DUEND D L S ITTERARIICAIL, AR O LT O EITIC B R TR 2 A
X THDHIEaRRD b, BB AWML OEYE L PR XB L TRE L, RESITO T
WEFTIZ B s T X A R 2 RE L TV D EORTZIT I,

SCERA} SR B B UNBRBE R B~ DB il

HEMSRRNERZENET 2B ENRH D LARBD DNIZHEIE, BN, THRFE T A 7 A = 2Kk
OBREIE BEEWRRICHERE T 5 & & bIo, BEHERISO 72D O - MFERNIC I T L ksl L O
EAE R M 2 Wi 5,



