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N T =2 AERHREL TS,

(2) [REEZHTHDHZ &, MAFITVIAZLILETH D Z E KD
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THEOOHRNELZHREL TNDLE BT, YEZbUE
a2 > OREEIS O ~OFEH &85 I3 5 729 Ok i &
HEARCRMIZERE LTV 5,
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Gty Zeen ST
B—  EMEREMERE ORI Y 72 v IR L7
1 EENIEFEORT 2587 LOMIZET 51 H)
(1) S O BT RO ERBRERIC T D oAk
O . EH /US4
M4 bvtnay
#4, : corn, maize

24, Zea mays subsp. mays (L.) Iltis

@ 15 ED TR TR

HFEIX. 4 3*F (Gramineae) NV Ewva Vg (Zea) \[ZJgTHFyERIY
(Z. mays) DT > MNFT, ##41XI PHWWE TH 5,

@ EWNECESOHREREEICR T 5 3 A1k

NUE B IV ORERMIT, AT a PRI AELEX BT S (OECD,
2003), £/, hUERavORFTHLIT ATV MIAXFTaAaLWNT 77~ T2,
FUL hvEnavOlfifiThsd Tripsacum JEITKE, TRLOFEKIZHAELT
W% (OECD, 2003),

BOEICBWT, ARBRE T ChyEray, 7422 b LK Tripsacum JEH
HAE LTV HBEII I S Tunian,

(2) (RS ORESE K OER

O EAREOEIMNCEBIT D58 —FE SO RS

r7Er 3 viE, 9000 HEHIIC A XV apal CRESEML LIt E X BN TWD
ZD%, au T AOFKER R 2, 9 —a o HRANCERKL, BIET
IR IS, B, kL L TR S Twd (OECD, 2003),

Fy T alOFRICE, BAEICBOWTHEWEEORES N H 5, FeadEHA~

(3. RIEAER] (1580 4EH) IZAR NV P IV AMBA DR RN THDH L STED,
3
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S PO AM TR SV 5 1270 o 7o, BIIARFRICALHER BIFAEELC & -
7y MR Y v MK L D BA S, BHECIALHRE D U E T <
W SNTOS (FE, 2008).,

=

© Tl BRI B ITE, RIEEE AL O

b e

EREICHIT S 2011 EOFMY hvEnads (Fr MEXZTY v MNE) ok
FEEIFRIL 9 75 2,700ha T, TZRBIEHEITALEE TH 5 (RMOKESR, 2012), [
Sh ik, BRI CHES S (OECD, 2003) . EEAFERENL, KE, FEK
W77V Ths (FAO, 2012),

Fers Ik

KE 2T & T D RBB BL SN R GIEN D, B Ok T VT
AEHETITON TWAHFE T4 T TR < X 5 Bl ik E ©, #ix 72 JiikT
SN TWD, TAETIE, EHRIEN 10~14CIlZET D 4 H ERfj~5 A
THIC, HAEZE 6,5600~9,000 £k/10 7 —/L, FEMEEER Scm THERE L, J %
[ BE, BRE, B2 LFOBFEHEITH, TEANUET I VX, KOEED 26~28%
o TR ICNE ST 200N E LS, A L= (X)) Fo'w a il
RN K IESR A IET 5 (%51, 1987),
s EE

IR, TAXELHICHREREBYO—o L STV BD, 2010 4Ot E
B3 815 4,440 T R TH Y . ROAEFEEIIKET., HRRAEERED 3T%%
HHTWS (FAO, 2012), 7 v MENEEO R TH S (i, 2005),

2011 TR EITAY 1,580 I h o ZHA L TIHEY | £ D 90%IZ&H 7= 547 1,380
TR ALKENS THD (A, 2012),

S

i EIcEetE LTRIA S, Bih, LESHB X, 77>, a—r 7
v, A= F AN H ) —LDFELE LTRSS, FXY L7-FEIET
iRt LTRHIAENS, A — Fa— A3EBRA T EERICRA NS (G,
1987),

(3)  AEFRZR) K OV RRZEA R

A FEARRFRRE
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o ARSUIET T REARBRET O ST

F 7w 3 ORFRIGEE T 10~11°C. FlEiEE 1 33°CTh 5 (FFf, 2001),
F 7T o ISR L END KO IC o2 1%,. BAREE CAEGFET IR 2K
Sfc, FTNBALBEICRFET I LD, BRBETTESE LRV, K
R B mt5~7%%’6~8ﬁﬁuio%uTmﬂi’égéM5k$ﬁ
?%ﬁw Fo, BEICIVESCTHZEZTN, M RBEICEEL R, |
HHR T, ﬁ&ﬁﬁk EDORED 720 BEEOSMERR 2 IXE < AEEFET S (OECD,
2003) .

/

/

RN F AN

= B ST ORE

© FEAOBURIE, Bfidkl, RIRME & O

WA I TEBHILT WS -0, 75 H AR HER D & ik LB S 4% WTRE
PRI < | R OIBIC XA A 2543 Th % (OECD, 2008), 7=, FiT
OIRIRPEIHRRD TRV (CFIA, 1994) o BT O AL, 79K 45) 12%, R 10°C,
FERHILE B5%LL T DOSMET 6~84ETH S (Pt 2001) .

@  FEBIHOERI N BREHICBW TR EZ BA L 5 58T E
D O HEFERRE

H ARG T TR LIS IR 2 B AE L 9O DA ST E 13E H ATV R0,

© HFEME, MIEVEORRE, AEAMETEO AR, IR AR & ORME LT
RV VAT DR 2 AT 258132 ORE

ARG 22 AL ©. fAERIE 95~99% Tdh 5 (hkf, 2001) . ASHEFTRE AR ITH%
FAFLE LT, hvEralOffETHLT AT B MY Tripsacum B H 5,
TAY MINUER 2T EEET 550 BARERE N CRHET 5, Tripsacum
BIX hvEr v LIEFICHICRMETE 508, HRITE VR CTAIAE T, &
BEIINCHAREZETH D (OECD, 2003), 2B, T4 > MO Tripsacum J&»>
BEREIZBWTHAT S Z S1FHE ST,

TR ADKMEER R T D & DAL,
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@ FekotpER, faft, IR, BT TGIA. TREGRREN U5

— MRS 72 0 O OAFERIT, £ 1,800 Thi L S TW5 (OECD, 2003),
EROYE ., R 10 RE~11 FFEICER OB R b A L 720 | TR D &
WK% (F5uh, 1987), ey FmITEE 10~30 4T, S T TIEEHIC
£\ (CFIA, 1994), fEMIFERE T, BEAITH 90~100 pm TH % (Pleasants et
al, 2001), Z¥NIEICEBEC X > Tt b (OECD, 2003),

TREICBWT, hvtravidEloe~Y Y (Helianthus annuus) &
A XARAX¥ (Solanum nigrum) I BIZHERET DIEMEZHE L7ERER, 135
U2 5 1m T 160 Ki/cm2, 5m T 20 fii/cm2, 10m TiX 10 Ki/cm2 L F Th - 7=

(Shirai and Takahashi, 2005), JLKizEiF 2B T, b7 U ¥ (Asclepias
syriaca) & FICHERE L 721EMBE L, 15545 1m T 35.4 %i/cm2, 2m T 14.2
Hi/em2, 3m T 5~20 fi/cm2, 4~5m T 8.1 fi/cm2, 10m (X 1 ¥i/em2 Toh -7z

(Hansen-Jesse and Obrycki, 2000 ; Pleasants et al., 2001),

G S5 N

~ HEWEOEAN

FoEna it T, BASEYEDOAE R IIABTICEEL KIFT X5 0E
EWVEOFEAITI STV,

L ZF DM OEH
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2 AR A ORI BT S 1
(D BEESEERICBET D15
A RS UM R 258 D H 3R

Fa v HERBERIER ORREAR 7 VA 32— MiE N 7Er 2> (K vip3A,
cry2A.127, crylA.88, pat, Zea mays subsp. mays (L.) Iltis) (187156, OECD
UI: DP-187156-3) (LR IAHHHZ U Ewn =] L)) 2B DGO
RERE M OFERRE R DK ZFK 1 (8 X—) (TR LTe, 2. OG5 OIE
FERIH 2 IRATE R 1 D Appendixl (REAMATE #RIC D & FEBIR) 1R LT=,

v RS OHERE

O HHEMEA, BEGHEEE. BEY 7, EBik~— T —F oot 584
BE DRERR B Z N E L DORERE

IR ORRER TN ThOKRELZ R 1 (8 =) TR LT,



# 1 KLz P UEw a v OEHICHW G ORI N E ORERLEE O

ok K OVBERE
Hitple 3 s ook KON M E
inll V¥ A% (Solanum tuberosum) HKD7 v 77 —+E
s w | 311 | A EEX—IL#A T (pinl) ©F—3 F—% —fElk (Keil
Sﬁ h etal, 1986; An et al, 1989) . 5% Z L3 5,
? Bacillus thuringiensis AB88FKHI K D vip3AB =T % F ¥
i T0 O TORRERELT 57208 ZE L @5 T
i%\é WA vip3A 2,370 (Estruch et al., 1996) , tZ:Vip3AE HE X, BRI Vip3A|
}%Iﬁ EHEICBIT 21298 HOA T A= v Y a A 222, 284
v FEHOU LU BRI AE I BRI TS
> | ubiZM1 1013 cNvEway (Z mays) EE;E@T):LI:%%/ BT D
S BV =% ’ A~ hr o (Christensen et al., 1992)
, cN7ER 3L (Z mays) HRORY 28X F BT D5
ubZM1 5’'UTR 82 FEFNERmEE (UTR) (Christensen et al, 1992) .
biZM1 cyEwmaY (Z mays) HERORY 2EXF B TO
s 901 | 7'mE—4 —fflk (Christensen etal, 1992) . fE4{kN T
DR 72 B2 55T 5,
UBQ3 v A XF X) (Arabidopsis thaliana) HED B x5
B3 e 1,089 | v 3iE{n DX — I x—X —fEik (Callis et al, 1995) , 5’5
o h EAEIET 5,
‘ED Cry2A.127 lEH'EH % = — N34 58Ix ., B. thuringiensis
= crvoA. 197 1.905 (RSB RIS & FEBA/R) PRER DB T2 51 DNA &
= e ’ Yy 7 UYL EE (B2, (D) . n@a 9 -
N e )
fEgcE] BERRABAT T T (Chloroplast Transit Peptide) % =
=% CTP 162 | = NI 58a 1, HIEBEZME D O IERR A~ & mtd
T+ %I LRSS 72 B & 9 ARk L7 CKIE Patent
b4 No. US 7,563,863, B2) ,
M| adhl 563 FUEr Y (Z mays) HROT IV a— Vi kSRR E
A bhay f5fDA > hry 15 (Dennis et al., 1984) .
BSV (AY) Banana Streak Virus H ¥ ® 7' o £ — ¥ — fH fik
S 1,053 (Acuminata Yunnan £ ; Genbank accession
DQ092436.1) . HEVIAN TORERRI 72 BB 2585 5,
SB-7 5 F: Y V75 I (Sorghum bicolor) Hikd SB-7 7 F L BAR T
o B3 *_/5,_ 1,043 | ®» 3% — I x—#% —7fHEl (Genbank accession
3 ) XM_002441128.1) , 85 %195,
N CrylA.88 EHE % =2 — N9 518{x ¥, B. thuringiensis
W ¢ (FEAM R R uO%?EFﬂ'ﬁT) FRHR OB T % H(Z DNA &~
%% | aylA.8s 3549 | oy L s Lo (B2, (1) . n.@.a, 9 ~—
}?;73 ),
T E | adnl 563 hUEB Y (Z mays) HFROT Va— VK ERFRR
ﬁ S huy (BT DA > v 1488 (Dennis et al,, 1984),
BSV (AV) Banana Streak Virus H %k © 7' v & — ¥ — 1d Ik
S 470 (Acuminata Vietnam ¥£ ; Lheureux et al., 2007) , H#E#{K

N TORERI 2B 25T D,
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# 1 Az U ER 3 OIEHITHW B 5RO O N E ORERLELR O

HoR L OBERE (Fex)
M 2 5 s ok B O HE B
ubiZM1 FUEB 2> (Z mays) BHOEDORY LEXF 2 B0
L e 901 | v E—% —fHEl (Christensen etal, 1992) . HEWIENT
DRI L THET 5,
b , cyERaY (Z mays) HERORY 2EXF B TO
& | ubZM15UTR 82 | 5 JEEaR%EE (UTR) (Christensen et al, 1992) .
}%%\é ubiZM1 1013 FyEr 3y (Z mays) HERORY 2% F B FO
TE | ARy ’ A > b i (Christensen et al, 1992)
7 Streptomyces viridochromogenes kDK A7 ¢/ NV
t VUTERFIANETFT AT 2T —F (PAT EHE) Z=a— R
i pat 552 | 9 Ai&E{s+ (Wohlleben etal, 1988), b7 E 1 a2 THD3
Bl Rl 9 5 72 O RSN U E STV DH 08, FEA S
%5 PAT EHE DT X BRI OEAIL /2,
inll Ux HAE (S tuberosum) H¥EDO7asr7—EAf BV
l;,ﬂ s 311 | #—Il a1 (pinll) O —I x—%—fEk (Keil et al,
h 1986; An et al., 1989), 5 Z{Z1E3 5,
© HWEBMLETEOEE~Y —7—ORBUT LV FEEIND EEE OKEE KDY
HEAENT VA —EEBTAHIENHLMNE > TWAERE EMHFE
WEHETLLEEEDE
a. BHSEMR ORI L0 EA I D& AE O%RE
Bt FHH'HE

B2 Vip3A EHE., Cry2A. 127 EHE KO CrylA.88 EHE I Bt HE (B
HMEEAE) ThDH, BtEAEIT - RISEROPGHIEICH DR R e BIRIC
fEe LTI/ LER L, TIGMRZMET 5 2 LIk 0 B hiEtEE2 T

(Lee et al., 2003; OECD, 2007; Schnepf et al., 1998), L 24 Bt & /& O

HEZ RLE L 7=,

28 Vip3A HH'H -

A Vip3A EREZ 22— F 9 5% vipBA B 1%, FUERra T TOIRBE
i b3 572, B.thuringiensis AB88 #RHI 3K @ vip3A Bin 1 DL IEELS 2 s
LCE7-, & Vip3A EHEIX., B4R VipsA EHEIZEBIT 5 129 FHD AT
F=rinAg Va0, 284 FHDO Y R TNE I VTEBRINTVWD,

WA Vip3A BEHE I, huEna kI 2Fa v FEERATHD a—
A ¥—U—2L (Corn earworm. Helicoverpa zea) . 7 4 —/V7 —I—U—LA

(Fall armyworm. Spodoptera frugiperda) \Z#%HiEFM%Z2 "3, 23— A ¥—U
—LIZXT D LCsofll CEEEBSERE) 2K 2 (11 X—) TRl kb, F
a U HUSNOBRRICIFEZREEZ RIS 2V ERRESN TS (Raybould et

9
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al, 2011) .

Cry2A.127 &HE :

Cry2A.127 HEH'E 2 23— K95 cry2A. 12785 1L, 23— A Y —U—A|Zxf
THRBENEZEOD Z &2 B L L. B.thuringiensis (FLANATE HUIZ > & FEEH
) BRECRD (FEAMEHIZ D 2 IERAR) Bin DALY % 552, DNA v v
7Y TEV IRV ETBETTH D,

ARBEFIE, 634 HOT I /6725 Cry2A127 EAE 22— T2,
Cry2A.127 HEHE DT X / WA 2 ITER 2 (ARG EIC S E IEFIR) @ 1
NR—=UTR LTz, Cry2A.127 EHPEIL (fAMEHRIC O IEFR) EREE (fh
SFE IO E IEBR) %DM EZF>, WTNOERES., 2 E TITEY
SRR 2T D Cry2A 7 7 2 U —D Bt EHE TH 5,

Cry2A.127 EEEIX, MUERravHEEICB T 52TFa VHEEEFERTHDL 2 —
YA XY —U—Lh, I—u /"7 Y AAF (European corn borer. Ostrinia
nubilalis) M7 #—NVT — I —U— LB IHZEBEEELRT, a— AT —U—
LRI = /XTI ) AL TIKkT D LCsofEEZHR 2 (11 ~—) TR LT,
B, FavBRRUSND T TF 27 BD Coleomegilla maculata, /~F B @ Apis
mellifera, 7 I A 1% v v H ® Chrysoperla rufilabris, X ¥ > a2 H O
Ceriodaphnia dubia & O* b ¥ A3 B O Folsomia candida \ZI3{E M2 7R S 7200 (36
3. 11 _—),

CrylA.88 FEHE :

CrylA.88 HAE % 2 — N7 5 crylA.88 B 511X, 2—r A ¥—U—AITkT
LR MR A E S 5 2 L 2 BRI & U, B.thuringiensis (FHAMMERIZ S X FERR)
FRER D (FEAAE AU D & FERR) Bin OIS 2 HiZ, DNAT v v 7Y
> 7'1% (Crameri et al., 1998; Stemmer, 1994) |2 L VW B 7-#E a1+ Th 5, AEx
FiE, L1827 X V5725 CrylA.88 EHE 22— K95, CrylA.88 &
HEDOT X BEAZRMER 2 (ARG HRIZ O EIERFR) D 3 X—JITRL
7=, CrylA.88 EHEIX (FIAMFAEHRIC S EIERR) BAE L (A RIC O X
FEBAR) %7 I BEAIFEEMEZ FFO, WTNOEHAES., vk TICAEMS
PRIl 2/ T\ 5 CrylA 77 2V —D Bt EAE TH D,

CrylA.88 EHEIX, MV ERavHEIFICBIT AT a vHEEERTHL a—
A¥—T—Ah, A=y XT T )AL BRRT +—NT —— U — LT BiE
ME R, a—r A VY —TU—=2k0NIT—a v X7 T ) XA HIZkT 5 LCsofE % 2
2 (11 =—2) IZRLT, 2B, FavHERUSNDO 2T F 27 HD Coleomegilla

D DNAY Yy v 7 Yo7k, Ju—=7 LEs 1% DNA M LS Tl fbL, 794 ~—%

WL WPCRICE VTR 2SS 5, £D%k, KERoTBR O D% 77
A ~—IZHWTPCR 1T\, BREEOHEREINT- BB T E255HITTHD (Crameri et al.,
1998; Stemmer, 1994) , ARE 2 FAWCTEH Sz B8 a1, BEICAM SRR BTN 2 £ T
W% DP-356@043-5 % A X2 DP-098140-6 F VE 1 a L (THA SN TS,
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15

20

25

maculata., /~F B ® Apis mellifera k' s £ 532 H D Folsomia candida (2 131%
MearmSn (& 3, 11°—Y),

= 2 %\Bt EAEDODa— A —T0—L kNI —a v X7 U )AL HFITHT 5

R R TE M
LCsof (ng/mg)
- HAE
7aVAER % Vip3A | Cry2A.1279 | CrylA.889
S A Y—U—A 92.29—23.73 35 10
S—n o RTT AL — 0.37 0.46

1) Anilkumar et al, 2008
2) W VipSAEHAEIL, I—1 v X7 U ) AL FITh L TERIEEZ RS 720,
3) tHNT—%,

# 3 Cry2A. 127 EA'E N O CrylA.88 EH'E DT a v HUA N O R BTk 5

s D

H sk Crg£2§;f;f27 C%EIES
avF o Coleomegilla maculata B L B L
NFH Apis mellifera Bz MR L B L
7IABFnH Chrysoperla rufilabris B L —2)
2= Ceriodaphnia dubia Bz L —2
e AT H Folsomia candida Bz L Bz PE L

1) Romeisetal (2011) &O'USEPA (2007) #ZH L. Cry2A.127 FHHE &K CrylA.88 &
HE % NN A IFENEMIC G 2 TS EEZRAE LT,
2) T—H7L,

PAT EEHE

PAT EHE % 22— K45 pat B, bvEnal TORBALZ KT 57
. S. viridochromogenes 1 3k D pati&fs 1 O IERS| %2 WA LB+ Th 5,
FEA SN D PAT EHE DT 2/ BEESNZZLIT 720,

BREKIZ VAR v 3— NI, EOTEERS THD -7 VR r— ML I s
R UAEEIEEAAET A0, WETH LT U= T BHEWIEANIZER LA
WIFEES 5, PAT EAE X, L-ZViky 32— 2T ®FMbL, N-7&F/L-L-
TNHRYFR— NMIEZEET D2 LT, MMIRIZZ VR R — MO 5
534 % (OECD, 2002), BREH|Z LAY F— MIFERIMEOREAIT, 15
CHE S OVHERLL Sk U CRARRBh SR 2 /R,

11
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b. 7TVAF—MEHT LI ERHALNE Lo TWDERE L OHEFRM

I 7T A F K Food Allergy Research and Resource Program (FARRP) O
BEEn 7 LoV o5 —H _X—2Z (Release 12 - 20124 2 HRR) Z W TT I /el
FIFARPERR SR 24T o 72, £ ORER, B4 Vip3A HHE'E (2012 4 4 H#R) |
Cry2A.127 HHE (2012 4F 4 AMR) . CrylA.88 HH'E (2012 4 4 HMiR)
MO'PAT EHHE (2012 4 2 AMER) SAHEMEZ TR TEBERM L OHEE T LV 7 i
PO LIV Do T,

@ WEORORBARELILSEILLETEOAR

Bt &HE :

2 Vip3A EHE., Cry2A.127 EHHE K O CrylA.88 HEHE IV d Bt &
HETHs, Bt EHEOHEEICOWTIEINETIZZ ORI INTEY
Y B oo W IGHIREIC & 5 R e S BIRICHE & U TRl /ML EZ TR L. s
Ml 5 Z LIC KD BRREREZ R T EE LN TNASD (Lee et al., 2003;
OECD, 2007; Schnepf et al., 1998) . BEGETEMEEZ AT 5 & OHEIT 2V,

PAT EHE :

PAT B PHEITAEEREELZ AL, BREA VR X — FOEMRNR S THD -7
IR R — NOWERET X KET B TF AT DRSS 523 o7 I B
D-Z7 Ay xr— hEFEEE L7z (OECD, 1999),

ULbDZ &inb, ZnbEBENE EORFOMEHR 2L S 5 rTRErEHEy,

(2) N7 Z=IZETLHIER
A ALK
Az FUER A OEHICHWERY Z—(377 A3 K PHP36682 TH Y

(K 1,14 =—) 77 uxr7 7 U A (Agrobacterium tumefaciens) LBA4404
BRHSRD 7 Z 2 X R pSB1 AR S L7z,

12
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a7 KR
O 72— OG5

75 23 N PHP36682 DHH¥i% 67,097bp TdH Y . T-DNA FEiE LEIX
24,167 bp T. T OHERANIRAMAEE 1 © Appendixl (FEAMAR iz & FEBA

) AR LIEEBY TH D,
@ FEOKREZ AT AN D D561, T OMRE

77 A3 N PHP36682 DAMAIEASFEBIZ L, ik~ —F — & L THAEHE A~
7 F )~ AU (spo) BloFROT FT7H A4 7 U Vit (tet) Bin 13 EE

No, ZNHBIETFIE. BAEYMT TR Z— 2RSS 588, WHEIEEHR T T 2 3

RE &AM E Rk T 5 DIon B ~—T1— L U THIET 5, LD L7 b,
I HHUEWEM RS T 1X. T-DNA SHBDOIMANALE S 572, 18 EITITEA
SR, EERIC, TO A (K 3, 16 4—) oEMLLHH L=/ . DNA %
My, SMllE#S 5 fE3% (LB, spe. tet. virG. RB) Zxl% & L7z PCRIEIZLD
PUAWERMEBE T2 S 2D OSSR Z U Er a U (ZE8AIL T
RN L EER LT (APE R 1 @ Appendix?2 ; #HAMME I D X FERIR) .

N7 B —DREGNE DR N E M2 AT 5 5B 13 OEEMICET 1%
H

®

AW T 2 — | RGP L 7R,

(3)  Ein M2 EWEOFRITIE

A 15 ERITBA S IR R DORERL

A A~ T E v =3 ORI TG ER DR AL M ORISR (2 & 2 Bl
ALK 2 (16 _X—) TR LT,

13



Right Border

pin Il Terminator

ubi ZM1 Intron
colE1ori cos,

ubi ZM15°UTR
h ubi ZM1 Promoter T-DNA ﬁgi—[ﬂz
~ % ATRPG 3'UTR

vir B

K% vip3Ai UBQ3Terminator

‘ adM Intron
cry2A.12

C BSV(AY) Promoter
CTP N
In21 Terminator
vir G PHP36682 UBQ14Terminator
vir C2
67 097 b GZ-W64A Terminator
vir C1 ) p
cry1A.88 SB-Actin Terminator
o [~ adM Intron
N
pat : BSV(AV) Promoter
A 2 ubi ZM1 Promoter
t spc
ctl tet A tetR SP
‘ ubiZM15°UTR

- ubi ZM1 Intron
oriT ‘ “

pin 1l Terminator
repA colE1ori
Left Border
5
1 77 A3 K PHP36682 (23517 % Hb 5 EZ18 O Al S OV BRI 2 B W A7
10

14



Sacl(13019)

Ncol(12937) In2-1 Terminator

BSV (AY) Promoter Sac1(13633)
adh1 Intron
Neol (11197 Sac1(13768)
NeoI(11017 UBQ14 Terminator
CTP

cry2A.127
UBQ3 Terminator
RPG 3'UTR

ubiZM1 Promotel

ubiZM15'UTR
ubiZM1 Intron
B vip3A

pinll Terminator
Sacl (779)

Sacl(735
Sacl (493)
RightBorder

GZ-W64ATerminator
SB ActinTerminator
Sacl(15562)

cry1A.88
Ncol(19596)
adh1 Intron

BSV(AV) Promoter
ubiZM1Promoter
ubiZM1 5'UTR
ubiZM1 Intron
pat

LeftBorder

pinll Terminator

T-DNA PHP36682
24,167 bp

2 T-DNA §8IZ 31T 2 (G- 1me DORE R M OVHIBRIEZ 3212 K 2 SIWrEpAL

15
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2 fEERNICBA SRR OB AL
BEENSOEROBANIZIL, 77 anxs 70y hkE v,
N BRI X AW OB ORI

O EEIBA ST ik

BB A SN, BREAFIET IR A2 RN L2 Ciia4EET 385
ZllZE&EE L, 2B, PAT EHEZEAT DM OREIZIIREA T Z
RARRT VR F—FOWTHEFIHAARRE TH DM, BREAIE T ZHRRILLY
HRENCBR & T A A2 %K T 5 2 N T& % (Dennehey et al, 1994) . ASH
ez FUEn a AEHITIE, BREAIET 7R X% T,

@ BBOBANFTIENT 77 ) g EOSAIET 7 axr 7 1) U ADOH
RO DA

FHROOEEHIZ I N_= ) E2RINL, 77an"r T ) ohrRELE, S
512, 77 A2 3 K PHP36682 OIMUMEASFEEIIAKIE R FUERm a2 Ds ) LI
FEAINTWRWZ ERHERINTEY (RTEE 1 © Appendix2 ; #E5MEE
WIZHOZIEBR) . 77" s T I AOEEKEDRFITRNEEZEZBND,

@ BMBIBAIHIMIEN G, BASNIZEROERY OFEIREAZ R LT
. PREEIZ S RBRI ML U 7= 288 D0 M S B B R S B AR
PINEET D72 DICHW SN R F TOFERROME

KMz v avOFRZEITIH 3 (16 —Y) LBV THH, RARHH

2, YT D RS ORREEICE T 2 AR B OHFHA L R LTz, AR ROHH

X, T1HARLIETH D,

(A FAE 2> & FEBER)

X 8 ALz N UER I OBEREGE

16
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(4)  HMREPNIZBA LT DA ERTE K OV IR I & D T E I DO e
© BA SN ERROBER ST D50

B LT, MY ERICEVAEND & A TV OERNCHE NS BES
%o FEABGTODBEL AR 5720, 2011 FFXR O 2012 FFIKE O E T
R LA 2 vt 2> o BC1IF1*1, BC1F1*2 KT BC3F1 At (4 3,
16 —) 2EMOREN S S 7 A DNA ZHhi U, & vip3A Bl cry2A.127
BIn T, crylA.88 BT MO pat Bis T DEMLETFFRERNT 74 ~—ZL1Z PCR
T EAT -T2 (ITEEF 1 O Appendix3 ; fHAMNAEE#RIC D & FEBAR) .

ZORER, WTHOTTA4~v— 2BV TH, BETFHEASHTHDEE (B
PEMER) CBIGFREAINTHRWEE (BHEEE) ofBr—HL., SARK
FHHMEL 0D Z LR SN, BT TA ~—IB1 HRRE AHLTR
4 (17 ~—2) IZit# L7z, BC1F1*1, BC1F1*2 XU BC3F1 AR srfflbid,
WIS DB 1: 1IGHEA L2 £ b, 8B T OB 03 Ytk EicF
35 2 &R I T,

# 4 PCRuMTZ46IE & LB NS T O oy BELL

X N HIMT G A D
AR P IV UhTE o 212
BC1F1*1 100 48 52 0.16
BC1F1*2 100 49 51 0.04
BC3F1 100 44 56 1.44

1) BC1F1*1, BC1F1*2 &%} BC3F1 XM SN b 083 1 1.
2) 1 2fEI 5%KAEICK T HEEARE (3.84) L0 /EL ., IWERGUIEH SNV
b, HEFROAEEIT RV SR EN D,

@ BASNIZEROERD O 2 &=k OB A S TR OB R D85 i
RICB T DAnED L ENE

T1 AR (K 38, 16 X—2) OV 7y FMapfriE iz BC1F1 2 AR LW
BC3F1 #4X (I 3,16 X—) IZBT 5 ERE PCR oHric L v .7 A2 T-DNA
N1ab—BAIN, BIUIZZEL TREINTVWD Z ERERINT (TE
¥t 1 @ Appendix4 ; #EAMBIEHRIZ DS E FERR)

® Yk R o B EE L TV DAL, TR E DB L TV DN
TV DR

17
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@  (6) OOIZBWTERIIIIR SN DEFEIC OV T, BRSO T ToffEk
M OVEARE] T OIEEL D22 E M

2011 T 2012 FFIKE OIRE THEF LA 2 h v v 22 BC1F12 &
O BC3F1 A% (¥ 3, 16 ~—2) 9 EHDOIEZ /o ELISA{EIZ X 59517 T
W OMERIC H W2 Vip3A EH'E. Cry2A.127 EH'E. CrylA.88 EIHE MO
PAT EHEOETRELESNTND Z MR S, BELOZEENED Hiiz

(£ 5, 18—V ; BT EHEF 1 D Appendixb ; HAMFAE BT D & FEFAR),

* 5 HEBEOELE

(ng/ mg ¥ HE)
e 0475 Vip3A | Cry2A.127 CrylA.88 PAT
& B B & E
porpre | BRI 86 + 13 | 48 & 67 | 12 & 19 | 140 £ 13
e/ ME - B RME | 60 —100 38 — 60 9.6 — 16 110 — 160
BCSF1 YEHEERFZE] 90 £+ 9.6 | 56 + 4.7 | 14 + 2.0 | 155 £ 12
B/ME - BeORE | 78 — 110 47 — 66 11 — 18 130 — 170

XA FrEray (BBIEEE) n=15,

® UANADEYE O OREEE AR H L T A ST ER S BB E
BEINLIBENDOH L 5GEE, SiknEEOA LK O

BASNIERRI M E L ATRE L T OB 2 & £ e, UA LV ADEYLE D
il DFERE 2 i U TR AEEMEY) B I RIZE SN D BT IT R,

(5) xR AW O R K OO GIEL N Zh b DRE K OME HEME
Tt K Ol D 51k

KMz F oo o OREEOEREIX, FiH L7- DNA 2 T PCR 5#r %

179 TI9A~—RKOGHEBIZILLTOE B THD (IAEE 3 H/ FbE
(2o EIEFR),

HRFR T T A~ —%F  erylA.88 BIn L SBT VF LU HE—IR—F—DER
TN ET 27T A ~—, HEIEEW DY A X1 270 bp,

c NTEMER 7 7 A ~—%F (BESR) © hvEr a vNTERA Ly —EiE
{57 (Genbank accession AF171874.1) I[Z#E&T 5 2 2D 7 A ~—, HilEE
MDA X% 225 bp,

T ==V EE 65 C

YA 7 351H]

18



10

15

20

25

30

35

B, AR P UEw 2O EE TS, BRI 2R T IE A BT
LDFETHD,

R

ALz U oL IIEHEL: o a O L7 DNA OEASY
50 ng =\ 7= PCR p#TICE T 5. IREMFT ORI Z N 7E 1w a2 HK DNA
DR HRR EIT 20 pg TH o7 (TEERF 3 ; HANBMEHRICOEZIERIR), L7z
> T, RIEDKEEIX 0.04 % (20 pg/50ng) &z b,

{EHEME -

KMz v n oY Mz F v r a v 5EEE VW= PCRAHT T
HEMENSEONTWD (RMAEE 3 tHAMEIRIZ D X FERR),

(6) fEEXIIEEDOET 2 08% Lo & OFfE

O BASNEBROERY ORI LV 5 S 7 AR T4 B R Ry
PED BAR) 72 N

A2 N U r a5 SRR, S vipSA Ein T, cry2A.127
BT erylA.88 BRI L A F a v HEBRBEYUNE, pat BIs 112 KX DBREH]
VIRV F— MNIMETH 5,

AMUEAZ b Y E D T UCT 2 v BRI O R B S T L AR
Hizth, A=A ¥ —U—h, =0y NRTT )AL HROT =T —I—T
— LML DREOREEZFRAE L-, 2011 FITKE « 71— D13 THEE Lz
Az bvEray FISif (K 3, 16 4—) 225\ T, a—r A ¥ —U—
DI DFEOBRELFTE L, 2011 FITKE - A U 7 A INOIFS THIES LA
iz FED L FIBHMRICHONWT, 3—a v ST U ) AL TOBEEICLLED
ZEFLIEBEZ A L7z, N2 T, 2011 ARICKE « 74 A UM OIFS THeEs L= A
Mex hvEBRaY FISHARICONT, 74 —AT—I—U— Al L5 EDREL
HEIZ LA L7,

F7o, AMEZ N U w3 UICREA 2L S R MK AT EO T A3
BENT-Z L 2MRT 5720, 2011 4EIKEORE THRE LA F v ED
2 BCIF1' LR (K 3, 16 X—) 122\ T, #&fE 13 HRZICPREAIZ LR v

19
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F— b 0.45kg a.i2/ha (EBF &) ZHA L. 86 7 HZIZHPEOF 2 BARIZ X

) %nﬁbfio

ZORER . AMEBZ FYER T FEROF g v HERICH SRR 0
NVRTF— M DMt EFT 5 2 &2

BEINT (F 6, 20— IKfTE

£t 1 @ Appendix6 ; fEAMNRERIZ O X FERHR)

F 6 AMHLz b UET 3 U ST RRE O A RS R

AR % LR A

L H N7ZAR=R=t% hyEnay
T AT TSRS | 0.8 + 1.4 169 + 155
(2 % B
(2011 4. KENFHE) v | W/ME - RKME 0 — 4.0 1.8 — 770
SRy RT TS AT | e fEeEEEzE | 22 £ 1.8 217 + 9.1
(2 % B
(2011 4F. kENFH) o | /ME - FoRfE 0 — 6 8 — 45
TATVT XU | Sy e 9 + 0 5 + 14
(3t 2 R ) )
(2011 4, ki) » | /MR - SR NA? 5.~ 9
> N N = f
T F— Mtk (2011 4, KEIRE) ¢ (%iéb) (ﬁg%g;mﬁ%)

1)

2)

3)

4)
5)

Az PvEm oL n=15, MR P YER 3 n=30, a— oA ¥—TU— AL AFORE
ZEHAIL., AEFL72 (BAL : cm?),

AHHAZ Py En o n=10, HFHHEEZ P YRR n=20, S0y RNT U AL TOREEICK
HEOZEIMEMAFHIL, &3 L7 (AL : em),

KMz FUEFr s =15, FFHEAZ FUER Y n=30, 74— /LT —3I—U—LIZLDED
B#E%, Davis (1992) (CRL S/ 9 BEBHRIE A IO SA A =T - A T Ly Ko f X2 —F
¥a FAEPMER LTI EREE (113 LA EDEICEEH U ~9: BFER L XIS REORE,
IMTEEL 1 0 Appendix6 Tablel ; #AMBE#MIC O IR M) CTHA LT,

Az b w3y (BBEEA) n=48, JEMIEZ N UE R 22 n=157,

/ME & B RMERFRETH Y . #FITR SR,

@  LATICHIT 2 AR UTEREFEARHEICOW T, Ba 2 25 & 1E
TORTH0MF EORE L OB OFEDH R CFENH 55513 F O~
.

K2 b vEn a0 FIXIEMEE 2 b Er 2 2% PHWWE TH VY | &
ANEAR XL ZE vip3A G 1. cry2A.127 85T, crylA.88 & fn1- K N pat Eix
T ThbH, Affaz FhvERr I, Bt EHE THHHUE Vip3A EHE.

2 active ingredient (&M FRLY)
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Cry2A.127 ER'E AN CrylA.88 EHEHEM EAIND Z LITED, a—r A7 —
T —LEDF g v BERICKHT HEBIEN TS5 S, PAT ERENEASNS Z
EWZ XY, BREAR|Z VR 32— MIMERMT 5 STV D,

BAEICIE. BETHD bUEo o & RHEFREAR B AT K OO B 548
MERTRE 7R FR I IAFAE L7200,

Bt EAHEOHIEIZ DWW TEZ < ORI TW5H A (OECD, 2007), Bt
BHENHREEE AT 2 2 L 2mTEITR, —J7, PAT EEEITRERIENE
EHL, LLZVKRY R — bOWEHET 2 ) RKE2T 2 F T 50, WEHEEEAA
L. 7 2 /e D-7 VR 32— MIFEEE LW (F—2. (1) 7.0, 12
_R=D)

Loz &t Az hvEra U ICEASND 2N Bt &EHE &L PAT
EEEN, BEORBERBEZZ(LEED 2L 1F3E L, ZO-OEEDOREK
WEB ORI EL 52 D[RV EE X b5, £/, 2 b BtEHA
RO PAT EAEIZENEIUREEN R D720 HHAIZHET Ha[eetE b5 2
W, L7eD-> T, BELUET 3 v BERBIMEL OREA]Z VAR R— MiptEo
Kt brE, AL hUEma U 3eko hUEra > Of &L L ToORMZHE
ZHHDTIERWEEZ NS,

ZOEH, WBEEHFSRBR AT OIS T o TiE, A X PR n a0 A A
M ST AEREL MR DWW TOT — 2 2 W< TH ., AWM ERTN 24T
FZENAFRETH DL EEZLND,

AfHZ b o o v OEERES AR CIL. DU AR K OV REZ2A) Rt
BT 2HEZWETHTETH D,

- JERE M OV B O

- AV BT A RIERmHE

o AR DA

- A OFME R A X

- FE R, PURIE, IRIRME K OV 2R
- HEMEOREENE

70k, BRBEIZIGICIT DB ClE. BREEXIIHERR O T 2179 Z LI LV AE

W& 1 ZE MR S B OB 2 & 0 AR K OV 20> & IRERNL 2 1 3B S
ARBE L, BIEHE TRICITEIAZZIT ),
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40

3 AT X AEWE O IZBE T 5 16

(1) HEHFEONE

PREEIEISIC I T DS, R, R M OB DN Z 0 B IS RET 51T 2%,

(2)  EHFEDKE

AT 1E H o MR RS TG R T 2ERH 19-2
4 o T a RSt FEE EERT REEEYS
EREAR : AGRH O 2843 H 31 HE T

BBV F 55 D fit

O HHAEONEANY ZBHIET 5700, BEEZSGZI X 9127 = vV A& 5)E
LTW5,

@ MREEFSHTHDZ &, NI TH D Z E KOEHELE DKL %
R L7 & 3 W ETIZ T T s,

© FREEIFS CHEM Lo, s, MEIcME Lz b, RgE iz s vE
BavOEEERFICL S TRETZZOOHWNGEEZHE L TWHE LD
2. M#% b Ut a2 ORBEZS O ~OFRH Z B IR 5 72 O %R & HEK
RANEEE L TV D,

@ ABLEFHBLZ N vEravOREN, BESORFICIVIEH TSI L a
BH1E9 2 723, FRREEE L OV 2 & IUHERA (2 13 B5 i &2 s 5,

FRREI 235 C OIS ZEH

AELE ML b UEr 2y KOS R OIERBE i by Er 3D

ShoRE DS, FREEIZISNTAEET 5 Z L 2B R/NRIZINZ 5,

AR Z by Er a2 REEZSOIMIER L, SUIRE T 2561,

Wb vEr avRREEL2OVEEORSIZIAND,

QI LV EBSUIRET 25 G2 RE . KBE B Y Er 2 v OfkE:

BTHIL, Y& brvEn ay RO ROIEBE X N vEra v

MEHEIFENIC T X AT I L Y . FEFEICRIE(LT 5,

@ [FEETS O Lo, 2 E, B, B TH, RERIZSN ClEd
HZEFICLY, BRETICAER L b YT o a U BREEHES O
BbHahsZ L&kt 5,

® KREBEHBZ N VER I OEBORBERIET 5720, BREESUIHERED
BT 21T,

® FREEFSGDAKA T HREL T SN D L 912, & OMER K OVE B
179,

@ O»6OF TITHIT HHEEAE -FEEHEZIT O FITETIH D,

22
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® AMBHIBNET DB DS L RO BNDICE T B a, ICE
W B R A E R IS | AN AT B

(3)  KEBZXIT & O LT HHICLDHE - MENFORMGERICK T D EHIREDT
%

(4) Bt

EENEFABENDH LA IZBT AWML A 11
5 1= DOFHEE

(5) SRR TOMMSEUIE RSN TES N T HEREE L AL OBREE T
D 5 Dt R

(6) EIMIBT HEHEHEICET L1 W

KETIX 2009 £ 5 2012 DO RIC 187 fifr. 4 Tl 2011 4E1C 2 tHAT &
OF U TiE 2010 £ 5 2011 4EDORIC 13 BT OIFSHT BT, 1EHRBR i D
WHIZZNEICKEEEE (USDA), ZFHHEMBET (CFIA) KTV B
WER (SAG) ITATWHEEZ T o722, Az by Ena v LIEEBZ MU E
v EDMT, AV ERZ 5 X 5 KO HEEITHE I LTV,

B, BOAEICBWTIE, BEEZS R THRIC TR A& It 572
DO, FE:, T, RE, EREOFEET NN DIMHET 5174 128
FHEFEEHOREEZITO TETH D, TOM, B e L TOREMMERHE
ZBATEE I, ke L COREMEOMERFFE L BRKELITITO TETH D,

23



10

15

20

25

30

35

H HE Z & OAEMSARNER B ORI

F—.2. (6) @ (20~—2) ([TRHLcLBY ., BELAEANEBRFHKER
otz E L., REEESRBR 21T O I o> Td, A FUER= O
AR SO AERRZERREIC OV TOT =2 Z 07 < Th . WS RN BT
MAaATH ZENARETH D BRI,

AT DB

(1)  EEZT LMD b 5 B A S DR E

BAEICEWNT e a PR HET S Z LG STV,

ALz N U ER S E SRR, T a v B E RIREUE R OBRELA
IR R—MHETH D, ZHETIZHTF a v HEFEREGIMELROBREHR 7 LR
F— MHHEEZET DL b UEra URKRENTEY, BBEAEK O PAT EH'E
NEEOMRBRE A ZN D L OWREITRY, ZOZ XD, Kz FUE
navIff a7 Bt ERE (WX VipsAEHE., Cry2A.127 ERE LT
CrylA.88 E H'E) KO PAT & A WAL M OVEREZ2A0R M OB R OVAEE
DOFeME, BN T DARE ST EIRmE, AR OB ST E M, B D
FatE kO A X FF-oOApER, BRE, I ONTIRIRME R O EFER) ([T EE K&
EFTZliFenEEBEZOND, LeRn- T, Afi#fix bvERr a0 ERRARS
B M OVERESRRR ML, kD b oo Offié L CO#HAEZE 2 5O TR
rNEEZILND,

Flo. AHEZ My aUIE T a v BERICHT A EPUEA B ST
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