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e, XA o ekt 2> . AT X @, SRE T BUF. K2 TR
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HEEY) (EEAFERE. EoK. ML, W32 MHEMERA 6990 T AL, H4eEkik
FEPUWEVIFETAR) 68% ; HUGEPUHRME, PrhEREFEY (FEREK, MM HE
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ERVEDD . TP ME BV RIEEEAS B AR

#E MR

AL RAEY) (GMO) AP IS e 72— 25K T 1975 AR R EY
DNA #7CH] Asilomar 2 EIR I XEER2SHHOEH DNA ORI RES REEA
TREERY P A, TR AL 5 — ELASESG SR 2 A AR R A AN R . X LR

AL E #ESS (2007) —MON 88017 6



K 14 AR TAE—SRE IR T — (B YA LR a4 A
YT AR EIRR R 1976 45 95 TAETE SOPTALAL DNA Wi it 2 R0
B EMER DI B, L8R5 AR T S ML A TE
FEdE
% THIEBE IR 2 2 PEFR, Cordle % (1991) HiiA T —FIE L HEAT 24 I
15, BT
A) BRI E AR R B AR,
1) B A S A R
2) LAY FIE R
3) TERHER I SIS AN KR TR
4) A BB
5) HEBRIRR T A
B) FUKBI % SO BRI S AR, L4
1) AR
2) SIS

3) 7 TAEMEERIRAMEEAE BAEA AR RE B AT DARIR VR A B 5L I AW 1 22
oy i

C) =D ELEHE RPN . 8% S R AV 2 PP BAE LR & K1
Fe Bt RAEYIAAR G AL o R AP RS B R A4 TR

i 5 P R DR R ) 3k DR e o 381 ) LA 5 v ) ] E P A AR EE LMY o P ik R D ) 2
DA AT RERBIR 2] R AN A (1) SRR R B AEY R R (2) SUR K IE
AR RGN BR R B LYY E, (3) HEREYY 8BS BRSSP IR &
B (4) B RIERIKPER BB AEY R, (B2, HANERA IR RN a3
PEEY T BOK Fefg B B

KT FL DR W) 0 8 o 2 A kil brf fh B8 23 i 2 (Codex Alimentarius
Commission) % F — L& JE A J5 W] SR PP SR i T 22 ERTAR A A0 % JE DR AR M iR U R &
it (GM food) o X8 JF M FTFE 2K TSR TP - DN EIPIN AIPE R EL R I BB RN, (HH
FHNZEF G AL MRS (HIEAN AR BAEZ R G1E) o Codex K Z2VFN
JE LSRN F IR TH (Codex,2003; Codex, 2005):

A) MR ERRm G

B) Sl B M it Gt

C) Ry, ANERE TR IERETFIER )

D) $fi NBE DA A E 5

E) R5RE AL O RIS IR RN

F) $fi AFE A A] e 51 S A AN T 45 2

o £ it RV 2 3 2 1) S 1) DU DAl Ji 0 5 25 3 DA a1 24 i [ B 3 b (1 38 4%
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MR AV 2 VN 2. BT, IrE C8 LTise o R A5 AR i k% KU T
i, SHAERAES R A= it FIFE %421 (WHO Report, June 23, 2005) - SEPrR
by BRSRIER 2 B B BRI VR IEAE R, Wi B AR L i b, IR BT VR TT DL 2 Rk
b BT H AR FH 877 15 B A DR B AT LA N T 5| R e XU o [RTE, RBR 22 () BE hn 22 4
[0 35 Rt TE A 4 T B H K

# cry3Bbl F0 cp4 epsps EEEIRASE

cry3Bbl /4

1991 4, Rupar ZE RO T — A Bt Hih R (EG4691) , BIF=A— 0l
JR-+— 2 HH (Diabrotica undecimpunctatahowardi) E.f5 & %35 0 A E A .
Donovan %5 (1992) 73 B AT T 4mhdix A8 H LA, B4~ CryllIB2

(Gene Bank ¥E#:T M89794) . BJEhrifEdr 41k E N Bt dikEH, M EG4691
B E Bl FRN Cry3Bbl .

¥4 A Cry3Bbl /27E TR\~ &t Raven Oil Flowable 2425 fi7)rh, %44
AHFIE 1995 Fide, RICOEEREMEEH TR B EFER. £2%5%, Cry3Bbl 5
M Cry3 4 fi—Cry3Aa4 (Gene Bank #%#5 M30503) K41 67%MR IR
FPAMIE, JEEEREROEIAER, PiaSRENEEE R DRERH R (Perlak
etal, 1993) . i L#AFFIH cry3Bbl FE K FF A& ) MON 863 T+ 2003 £F1F 35 [F it
A7 7 RDAGMAE,  FRAE TR E RIS 2 ik

cp4 epsps A

FH B L A 507 0% 9 BRI SR -3- W IR & il (EPSPS) &, AT BHLIKr AL
YR A BT 6 5 1) 05 IR RS R BV G i, S BUEYISET. . L, PARCH B A R0k
Iy VIR F IR T T A AR R R, ] TR SRR AR
HBE R T ARIEFERR TR, RSB 1 RN 2R SR EDD

ZTCEEN, PrEH B EY R R T AR ML A P SR R R . w4, P H
BEAED I R T LA A By Sk — B itk Z2 BB Bt it s 56 —, HHBER —Fh AT A
MIBRETR; 25 =, AT DMERH BRI E A KN H s 2800, BUBREFIEY + B
BB A i B R G 0] DAR G 138 B/ B E et R 48, AT ORFE 358K 5 eb L3582
PRI ARL: SR, SROMEFE R R R BB BRI A

B2 R K ALK — B PR ERIMED SR, BRBAERPEMHEAR Cnfg
G FH AR R R A # ARG R N B2 80 SEATIFUG, ANITHFIAME BT E 4 DNA
FARRIF KT H B EYD, F3-45 7 %3h. EERHRBENLIEA 3 Nhm: —=&
fRAE 5S-G R N EL-3-E MR 55 74 (EPSPS) HIEE L, “REAN - N5EH PSS MK
(1) EPSPS JE[A; =& S AN —NFEAEEH B2 .

4 b, MRORBURIEY AR NEH B RS SE 2 R EREF A
G A oF HEH AR AN K BBUER ) EPSPS (i 55 H B 9 EPSPS) (3R o BHAZ AT /e
TIEARAT B CP4 /NPl i 21 [ SAAEAE 1Y) EPSPS Hff (CP4 EPSPS ) , XIS B H %
)i 52 < B0 HY BRAR ) 5)) 715280 (kinetic parameters)  (appK[glyphosate] = 2.7 mM)
&% 24 PEP (appKnPEP] =12 uM) . appK[glyphosate] 3 7~ J Xk B H: 1B 1 i 52
PE, appK, 1H Bk 57 W1 12 M0 5 Bk BT 52 P4 8% . 1T appKn[PEP] R /R AN 5 PEP

® Registered trademark of Monsanto Technology LLC.
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2556871, appKn[PEPYEBK, FUIZEES PEP 45668 1R, LA Itk
W2 124, mATREH CP4 EPSPS HEH, JF M L3RR FT B CP4 /b T 141
FFIEE (cp4 epsps ZEAD , 1ZIE gL B — LB 2 o

cp4 epsps K] R DA % A4 A E P o A 3% B VR vT DAHRPL RS H B SR R B0, IR HL
HREMI = & 22 o FVE TR o 5 32 R i Rl LI g
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. HAMEEH

1 ZEEYZEETEN
1.1 ZHEDHERER
111 %4, BEMEEAR
SZAKKEYINEK, 24N Zea Mays L., 1% ANTEK, BHIEREER. @K, BT

.
L

112 rRFMAL

Brs KA R BB T BT HEMARAE (Gramineae) , K& R % (Maydeae) ,
TERE (ZeaL.) . fEFHM S RRGY, EHRBMNAKEEK (ZeamaysL.) —
AN, Wilkes (1967 2KE R JE (KZ4HE “Teosinte” ) HAEEHFRE, BAHFRH—
WE, WREHEAF . —FEAER 7G5 12K (Zea mexicana) f1Z£ 442 KK (Zea perennis) .
MRHEHT BT AL 45 3, Doebley 20T B 78 /NN T & 2R J8 P 8573 S8 SR A 1 b Ay 38 47 0
oy, 2 TH2E RS (Doebley and Iltis, 1980) -

Graminea CRAEL)
Maydeae (% ZjE)
Genus Zea (E#&ZFRE)
Zea mays (L KF)
ssp. mays (Fd% £ KW FfO

TR R FGEGIF A 32K 52026, BRI 1.

AL E #ESS (2007) —MON 88017 10



K1 BRpRFRILTGUH

Family - Gramineae
Subfamily - Panicoideae
Tribe - Maydae
Western Hemisphere:
I. Genus - Zea
A. Subgenus - Luxuriantes
1. Zea luxurians (2n = 20)
2. Zeaperennis (2n=40)
3. Zeadiploperennis (2n = 20)
B. Subgenus - Zea
1. Zeamays (2n = 20)
Subspecies
1. Z.mays parviglumis (2n=20)
2. Z. mays huehuetenangensis (2n = 20)
3. Z. mays mexicana (Schrad.) (2n = 20)

II. Genus — Tripsacum

A. Section — Tripsacum B. Section — Fasciculata

Species Species

1. T.andersomii (2n = 64) 1. T.jalapense (2n=72)

2. T.australe (2n=36) 2. T.lanceolatum (2n = 72)
Varieties 3. T.fasciculatum (2n = 36)
a) T.australe var. australe 4. T.maizar 2n = 36, 72)
b) T. australe var. hirstum 5. T.pilosum (2n="72)

3. T.bravum (2n =36, 72) Varieties

4. T. cundinamarce (2n = 36) a). T. pilosum var. guatemalense

5. T. dactyloides (2n = 72) b). T. pilosum var. pilosum
Varieties

a) T. dactyloides var. hispidum
b) T. dactyloides var. dactyloides
¢) T. dactyloides var. meridonale
d) T. dactyloides var. mexicanum
6. T.floridanum (2n = 36)
7. T.intermedium (2n =172
8. T.manisuroides (2n = 72)
9. T. latifolium (2n = 36)
10. T. percuvianum (2n =72, 90, 108)
11. T. zopilotense (2n = 36, 72)

Asia:

I. Genera—
Chionachne (2n = 20) Schlerachne (2n = 20)
Coix 2n =10, 20) Trilobachne (2n = 20)

Polytoca (2n = 20)
Tribe—Andropogoneae
I. Genus — Manisuris
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1.1.3 ZEEDRMN (BHR) 2K

FAERAL BV BoK AR 4 N “Hi-11” , /&2 A188 Fl B73 HAZ & L A M R 1521,
XA E3E F 5 ) i 3E [ B JE 750k R FUR BT AR M 2 KR B 1, T BT PUEAS .
1.1.4  EPAMEE REEF

VE N RN Z AR B2k (Zea Mays L.) 2 PG F-BRAEVRIT . NEARZ 10U EE/EY)
2 —. Hi-Il N E K,

1.1.5  JRFEH & 5| 3#E 6 (8]

EExt TR EIE DI E 24T T REMH T A NN EKIR AT EET 7000 £ 10000
SERTE S5 P B RSB aa DI . TR AN IIEIR H AT AR A, (H2 B E R aREnT
RETE BRI T EERER.

BHACAT R B R, MR B0 K e 350 B 24 3 S B A 2 IEAE R oK . BHE AT
T 1492 FEF5 AR B SR XA SOKFRE, FETEIR [B] PG B 28 HE oK 51N T BRI
(Goodman, 1988) . T AKGI ARKHMIENRLLE, FoRMEHE 1A _En] DURAE Tk
AT LEH [X

Bt BRFRIE O34T 1T 2 Wk se, B Era A FEZE U (OECD, 2003) .

1. SRETEmARAER: FIHBASRERET AT,

2. ZHEEW: a) FARKRETRIEERK; b) FIHEKRMN =ZE L TR/TAN
MUVGEFRE R, o) i ToK[A SV aF R B R =T MR LA,
oy 3 [F o R R A 2 5, HEAL H SR BAR K S Bl (Mangelsdorf,

1974) ;
3. EWIEEIRERD: TOK. 06 A SRR M =28 ST HORIE T R — A I
BRI S

4. JOEVERPERAR MY S0 EERE R R TR R TERAE, S BUERE
FIRE, A4 7 IR K,

HB 10— SE 4 W A9 45 7E Andropogoneae % H [#) CoixfliManisuris)& F14F, B4 &
KEVEERHARTE A T — € MFEH . X BB O 2@ 1 B 78 4 S A () B R AR ABA i . vT
FHYEL DR UERVE S AR 2 B AT T IR, I SR A P B AR AR AT
AT T IE

R H ATV 2 AR RS IE DA TEAS R BB, 152 T8 2 (MR 38 33 KRR T
SV EF R AR (Galinat, 1988) MIfEUl. S2PHEFRERIIZERARMUTEK, HTHE
KIEAT, R —LBLT TR A S AR o IX SEE 4 IE B KR o] BE kR T
S ERER.

TR GNP EE T E R . AT 1511 LA (BINEY Yt iy B ERR
PN R T E TR R0 E, O E S 1962, T EEYREERIE 1994) o 1L ERB
FEmi (P EEKIREE ) (1986 4F) A (BUNE) R IRRRLE &R —A 5
Fie FRERFICE T KM EEA 1555 g (FLEEDY « 1551 4 (5 30 4F) 0[5
CEIRELY . 1555 i (NEE) . 1560 FHH CEEFEY « 1563 F CRFKT
B) 1574 Ty (mmiBEdE) . —BRIAFRE BRI ANNUHEF w2122, i
N P WAL N FRE PG 60, FEAL 2 P G4 s BN g N B R RN [ 7
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IR JE e XA % o E2 R 2 i v DX Rl R e sl A b+ kA, BoK
28 R AR N RV IX 2 nl RER . 1 91 HER TOKR AR ), S A R oK 2 A
20 {2t 20 FEARLLE ST £E 1760 SELARTHI = Fg ) 04— IO AL b 5 it b 22 AL AN
R TR AR (PRI (R AR RESD) 5 1992, (REAQIVBEERARLAD |
1989, (P E/EYHST S2RE) 5 1980) o

1.1.6 Hi&

W4, FHKALE 100 ZANEFERENAE. FEQFERE7EZERE, PE. B,
sptar. VREREEE, EA1E T et RAFERER 75%. MOEEOKEEUE N T RS TR
ki, HRZEHAESRE, (R S K PE o6 = T &5 298 A Tk
AREETTORATE . AN 2000 SEFFAA, FETREE . PEALHBIX AIAEALHIX ) 9 /N4 K ok
ey Iy S ERT T

(i) &m

R T RNE N —FPae iR B A ERWANE, (ER DL E R R & s on TAE b, A%
SR R oK T B & AR H /> (Hodge, 1982; Watson, 1988) o AT f Al Tk H i £ KFF
iR ZH (77%) BB ER 7 AT IN T . EFFREEE R R, kIR ZE R 2
B, A DUV K ANERD .

FRZEIR oy FR AL 2> B 05, S EPESE I ok, nT H FHlE NGB = R i A s
JEM, BEAREHRH. FRMRE R HBEAMNMEDI TSR N —5 0, HESENREDN
Z AR IR 20 B A5 BB E FEMAMEIE N « TR A & —Fh s A, KA
BAEABEE T EA RIFIEER. B, REEMEEE. KSR LRI E
E SRR R FI4EA R E 55, XU BRI A0S FRAE 2 ol e 8 B A
P NI G S g . IXFRS I 50% 25 45 T VE IR G i, 25% R T AR S i
Wy, 25%HTHEHK . SEEMNRZEHTTEE, s 5 RE kR

WEFLER 2> o] LA T BXy, SEO0HE e DL S HIEk . £ 40% e E A& E
P B, B T e Tl B 1Y, 1120 60%5 44 9 & Fhifif k57 ( White and Pollack, 1995)
VERY T LU AL B2 A RH R SRR R B = i, L R SR ORI R 2 . BRI Rt mT LA
VEN—FPa SRy, AN S RUK I . T A I S R E Ik
whi. WL & il BERAORESE

FEW 2 — ARG, @EFE N =F0n Tk —fh.
1) A (FEAEIN. $L T SEPNFLEMZ KD 5
2) T-BE LBEVE;
3) Wi ZEMZFERS (TD)
EEMIMTAE, TD REVESR T i) 2R, & WHF= SRl BE S8 k.
¥ WAL (OECD, 2002)
(i) TERL=
TR EEA ARG R E AR BAHMSMAE &S TRE MR
(Ensminger et al., 1990) o T K¥FR A KLY 83% Mt /KMAY, EAICLER . LERBE.
WIS BE. T4 R4 XM REAE . e 2K &R0 B KI5, Redl
BRI e R . AAEEIEAERFLLA4ER, TR R AE R, EXEER
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AENIRMERH « T RFFRL LA KL 4% (White and Weber, 2003) T Kl &7 K
B 18:2 WRRER, XA K BT 2 AR 1 — R . BARR L E Bk
FAEL, FRAFRL R R E A RS ERML (10% dw; ILSI-CCD, 2006) , {HEFEAESYH
FREBT 5 Ee S, BT DA K S R AR R 3 R IR A — AR . W RO R 2 F A
AR RIS, (EA R RA AR RN FmE R ex &, mmLe
B DL KON = B o DR A B B PR MR R R (NRC, 2001)

VENIRIEAN T35 A BRI P2 i, ROKTHT A« DE R v AN 28 08 TR R 2 o 5 T R ) 2
B o ORUE R VA AN T i F A2 RV B by B R P2 i, AT A shi ikl o T 5 B AR
TEEE (60%) , AFRHDT MRWEISRE. s@EH T4 A, K&, BYMEE
Pkl FEMAEXGRERE. FREMBE GRREEE TR ek, Hig
KA &=, nEAAESER, REAR (20%) FEIESRIE, FEH TR
AR HAREL

BRAFRLAL, FoRE AT HFH AR, s AR E A E RS D REIR, 2R
A A3 10— Fh £ B RAA R R 5 (Newcomb, 1995)

1.1.7 EENKRAHER

TKFETLE 16 thamika 7 E, &5 RRINE S R . SeITE  E R 5B
R X — AR A I e AL X R A, +-Etth s T E S . BT, EOKAE TR E R
L8 #RE R (Rozelle and Carter, 2001) .

TRAEH E RN A = SR R S EEAER, 2 R AR BB Tl R
AR R AR o Fp 2 1 5 b A B ) oK A = [ 22—, 2005 SE3E R A2 2636
FIAWL, E7E 14440 (2005 FHESTHESE) o KB = 8467 T KA
INEZ G, RE=ZKAEW. B AEILA 500—20° [ R AL 2= P — MK R AT,
B 14 M. BIRIX. BEW. PEERTIT2R8 6 ANM7X: L b FHEHEKRKX; 1L
HMETE A% oKX T PURE L oK X IV, BT Bk X V. P F K X A VI
R KX (FEW 1.3.1 #0ME 1) o Hd, 8373 AP BRI AR K
80% .

Jish b, FoKmME S e IR e —ERESF R EANSEREN (T K.
M. BRESS) o BETCK (RS T KRR oK) nlEEa . 2201 20 4
B, TR EERFEREY 2 — TRMERNIEMRIAT A= 300 280 Tk =5, 8l
IR ERE . TRAEY I 2 AR EGE AR, K IE AR R BR 22 1 T K 950
A
K&, MAFE MRS EDEE R E R E TS IR (Rozelle and Carter,
2001) o fEHE, K2 75%0FEKHTahiakl, HamHE T ANSHE M T &
(USDA-ERS, 2000) . #Egiit CGERIEAMEEE, 2006) , HEERSFHEREANHE
KEVIFHRANEN99 7 (R 2) .

w2 *@ﬁ%%ﬁ*@f@ﬁ%%;@mi SN | SN | KN | T

WAE (g

e 8.6 8.0 7.1 7.9 19.5 17.3 9.9
FrENHD
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L1.8 X AR@RAASIHERE K AL AR

TKJEF= T 28GR, FAERAICH 2700 Et/E R EEY#HT M T (Salvador,
1997) o JLESR, —EE3WERA AR 6. R0 A HN T 5 AT DU 7R %
B an A SR . B ORI R AR A U N AR R s T A B 2 2 R iR A
1655 A S 58 (Pastorello et al., 2000) . 4k, F 2K BN 75 & (Watson, 1982; White
and Pollak, 1995) .

FORAE AT Z R, AT EARE —FiRF A PR T a2 — Mo FBiria i)
REL IEAIIRATS R RS A BAR, POV HMErETEy CRAEED BEIR
AT AR H .

25Nk, R TR, BHER (BERMEH TR R « TR
T, HR I N SEEEh I f B S A A 3857 AL i AN RS2 (3608

119 Mpise b, ZAAREYZRRA EHEYHITT R

TR T T LECN A Z R BRI 2 —. BREKRCHE T Z 1
o BRI B SRIE H RTE S 3. B 0G a2 E RAAA Al AEfE oK L 15 5
T EBERIEM . IN—ANEFA J B P AL B — MR EE N AT DUE A R 9L
TRV B 13 fE RIS LA TIRK IS (8] A4 753 LA SE Rl IEAnFRATTA R, 5 42 5AN A,
FRAREAER AT AW, RONFHMEMEAET CREED ReBRBIF T8, Bkt =
KA EA B2 B .
1.1.10 BREFRENAKIER

WIFTprdR, TR T8 E, BAAEQATTET 2700 FifE R EEW AT FE 1
(Salvador, 1997) . KIHLLRK, TR —HEHEsWMARKKMER, FLIEH TEHTE
A K e e s,
1.2 ZARHEYN A 2R
121 R—FEEERZFEE

K2 MEHE R AR AR — AR ARR B -
122 WMARKHEEMERFER, WHEE, NEHBEFENIMREFENER

TRAETHEEY, SN EE R 220 . HRHE OECD (2002) , FKH
HIN NG PUE R F, EIEHEER . 2,4-dihydroxy-7-methoxy-2H-1,4-benzoxazin-
3(4H)-one (DIMBOA) . Mi-rHE, LLA J R (A B AN i 7L 2 3 B r il A1

MIRAAET TN, BB WEFuER, WS, 8. 8. 2, [FHREI)
WITCVER RO OGRS LR )5 (Liener, 20000 o [RIRHA AR T3040, $al2dE R4
Y, R—MEEMPUERE T, FAE R A A R . R AR A = N
TR I B AR R K S R R AN A R, DARR s e Bl R

DIMBOA J& TR, RIENERRAE Sk &9, @5 v LIRS Ry & B
DIMBOA H[¥# & #i#, R DIMBOA-gle, 2 7E X KRR B M BUFIE T b e
ZUMIMRER A2 B X R A Y h i L) —Fh (Cambier et al., 2000) . DIMBOA-glc 7F

SWIHEAHLS B, FIHEE LR AT, 2 DIMBOA, 5# % EHA &M (OECD,
2002) .
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M FHEE — MK T ENIKEEY, T EHEER ARG E K, A
AN E R —MPUEFRAF (Maynard et al., 1979) .

KBS A /D 5 i B IR B et B A B R F I R, ATTANIX AN R PR AN B
HEFEEM (White and Pollak, 1995) .

123 REAHEIR, W, NidHEURTAE R AL R L i R

FORAEH WME W, HElR DA R 7 E K5 KA BU R FHkiE
(OECD, 2002) . it 2y 7 4h, 7E3EE H#kiE it — 4] (Pauls and Cross, 1988; Tanaka et
al., 2001) . Jones %% (1995) WHFLRW], VFZRIARFFRLEIINN, L B2
ik, X N B A RZ 80% M N#tAT T BT, HRA T AEIRARAER. ok,
IR o A KR I U REF N s — Mkt /N2 B 1 R AR i U R (~75%), 0 KR I U
Rt /b (— 1 24000 N A BSAL RN ) LRHS 8O BB ROt R AR T I B S

KB T B AR A ks (Pasterello et al., 2000; Pasini et al., 2002) £, &
— e O N B S U N, R RS ORI AR P B KR B e e 8
SERAH— &, Hodsk B =PRI 6 A NS & il B 45 R 2 FH % (Pasini et al., 2002) .
B, B KA G RHR A, @Y, prunidac Y= IAEN . FF
iR, #e k2 U N . 2 B RS N A A5 PR U e o o 1) 1) B
AR AT HE; BT I U= B (R 2 B PR 28 AR, A B is I A ES 44 1B 45
HREE NE S, BT, EBA LI R 1R R R Bk H i b X 5K = i Bl
SOSLIRAT RS s, IR A R E T A X 1 6T B & Sk S0 B R 2 s 4]
XK, W ER L HATA M, NS s 8Os R 1 RS 1R 7T e A2 AR

124 RBEVNEETALAEEEERTEEE, WANFEEE, BREHEREER
FICBBE RIS  RBGAEIER R Ex

FARBEEEEEY, RERRERR, REERED. RAL. REYEA T
P (Wilkes, 1972 and 1989)  HAEHE M T EUF — R N BAERHE 2B R, T A e 380
RE4h G VF 2 HEAR B RR A, X — F A8 — 28 A WOME A% R i L T K 7= o s A A 1T AR
TP LRI . A A A JTAER AT AR SR BE S O TR R KA, K5
S

125 FEERKXMNTE5RMBUEEM KRR

oK RS . BASEE . B AR (Wilkes, 1972 and 1989) o £ 4r
JIHAER AT AL R R S B TR TS WUl KMUODEER R R, ATk,
FORFER 7T LAAE R AP B 264 N AL Rtk 3.2 AH . FORAT DA SCB2hr, B 7 S ubg
REKMMHZEAZFA, EATH — DT T (FEG A 4 B Ga®, Ga, Il ga F547
HEHERYD .

FTOKRFEV R B R AR A, EEEAE SR, BN I7EE BRI,
HEFM RN, ATLLEARRAS . SRR RN H R0 RBR TG S: U B A fE b
PO EE I AT TR . 2R W I AR b XRS5 7 B A s L X (Wilkes,
1972; Gonzalez and Corral, 1997) .

FORAEROR AT, (AR 5. 3¢ FLAR AR B TR R B0, 238452 |t
AFaE (Mangelsdorf, 1974) . Galinat (1988) #t— Ui, T EEARF T KA A
[FECH MGk, IIN— 2 R0 EEEOR e AR 2 TORIE R H B LR 2 RKR, Btk
L0 R PR A8 40 B4 PR AR B T AR 7K
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126 B (AFERAHE, FHERK WRAT, NiWHETAHRATRED

BHREARA T, 16 QRKIE TR ZH SRS, BETZRETLL
BT ORI E, Wi, TR F0 . 2 AT b 9T R T 4.

127 &4FH
() EEMEFTH

R EAEY), A F IR T SRR LA K AR EE (Hanway and
Ritchie, 1982) . K gk i (5 2] 7 HrBO 25, E8T 0°CiRET, £
KEAF G A AN 6 2 8 /M o U AR AR TART 0°C MR I A . 15
AT BRAE . R . XU AR R AR R B B R iR X A I
RRATCAGR I Fraidn, W EKMER . B, FOKAER s g ar i Bk T-F 1 JE
WA . — A A P BURE 2 i R B HIZI N 90 R —130 KA

TCRE KR UE 1 2B & AN R T 0K it A7 A [ 26 52l XA o AH 5% 1) s A0 42
BT A B IR B S A U RAKAAF HI828R (Troyer, 1994) .

(5] — it Ao FR) e FASYIAE 5] — 4 AN ] B0 b 3 A7 T AN ), 2[R — 3t fOAS R SE A R A7
ANTF],  IXER T W SIWCER 2 P A5 2 A

(i) EKEKEH B
FREBEBMERALD TEREAK (V) AAEAK (R BrE (Kumudini and
Tollenaar, 1998) . X/NIFETHE—L 0 AT 2B, PL R E—ANR R 4H:

B (VE-VS) : BT A KA oKk . BEfE, MEHJFaaiE i ik 25 8
RE R, 50%LL T K E 2-3cm PLEFRNHIH . BRI DUER. KM ZE040h
EMEFRERKN B, —M&IK 20-35 KA

BATAEREE (V6-VI) « FORARK ST L b, SR OIS . R
el EARREFRERENEFRERKR AR 25— KW, HEEL
B, BRI ARE . — RPN 27-30 K.

228 (R1) : M Eammshma] W0, el fan. X —MEEERsM A
t, WERTEM AT W, SHERD A, AT . FEdh 2280 5 00— & KA R ) A A
JE 1 S AR I S i U I P B . TEIX — B B, FEIESE N AR E -« A ik
FIRFRL L H kb 2 3 B ™ B~

KIBE (R2) : M4 )5 K% 10-14 K, KIBHIEITFEE . HAs SRR R Bf
AR KRR, BRI S EEHRBE, mERIREMERT A #E k. 1
2 AR SE T R S REIRE, TP TR .

A (R3) : L4 RUG KY) 18-22 K, FFRANINEE D, FEETEN R E
TR B, H NFUIR A K. s fgs], 5 THHA . AR B L,
FFRE FR T R B S P Y R R 2R

B (R4 . LTSGR Y) 24-28 K, WEEEMARANFFESEIRER, [FFh
BRI AR AR, TR “HIAE” WAk, B BRI 25 46 .

M (R5) : L IERUG K 35-42 K, AiRalah ok TRER T AR IR, 7K
BRI PGSR BRI, BT — 2B RIK T, B RMRBFFRIRE (L) XAEE GER)
Xy ek, BN “Fk” . BEEF RIS, “HLL” BiErfhfEss Gadh g m)D
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Mol AFLERAARLH) AL T 2 IR F 50%0), FARIEDDY 40-45% & K&, JFHC
B3] T R AT VIR ER 95%.

SERH (R6) : TELTEMIGE KL 55-65 K, AR THFUE R i KAE, FARIRIA
I . TEFFRIIGFLETE KRG AN, FRETE R, MiER T 52 i B
RZE S AT R I, BE R R ERRRLE D A . R ISR R S OKE
N 30-35%, {H AT LABESE IR ES A I AS [F) A BT AR AL

1.2.8 AEHARAPEFEENES, SFHERLME. BEELRTTESE

FoREIT KAWL, R BoME— BT, JHHEN AT B H 4 s A
BHTEE 2 LR (Gould, 1968; Troyer, 2001; OECD, 2002) . fEHRAH, Tk
R BRI F, HHH &R T HAETAZM N EERNEES (Gould, 1968) . [AI4+H
PR, ERAMEMEIET CRED , FEhga a2, — AR R A RASKER 1 Fh T
fE5% .

FARRA A AT, KA AR IR . TORFh 7 A4S R T i b
IR RRRE JENAL R ORI AR 7 R E S . 0°C LN IR =5 mi A&, itk
R = IR B RS, T 45°C BRI 2 xR 10 A2 3% A S TH 0
(Shaw, 1988) .

BAR EANERZE H B K] UBRA R RET K, BHE ARG RE R KF
e AU ZRBRGHE, W WEKAEN, EHERESPE. FEkE N T, £XK
ANREK I FR 2T
1.3 ZEHEDHESHE
1.3.1 FEEARHIE S A RS

TKEFES>AIRS, B S, LRI 50° BRI, R LIRESA,
PUEHE . Hm R, #A TR . KA UE E TR L XONERE LK, FERR N
BRELK, 7 1. rESE 0 —EMHERME. RIESHAREEM . 7= AR E §)
B, MZRALE TG R K AR XA, T T o [ ROK P EERE X, B &R LK
X, FWERERERX ., Wl ERX . B EEEKX . AEER T KX HiEsE
JREKRX (B 1) CRMERFRENE BLE], 2004; £
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E K M E XL

B1 HEERE>X

1. JEAFFEHEKRX: FRE&~X, HEMOERR 39.2%, (HE8570 43.8%. 1%
XEFEEIPIT. FR s 75, WEH (v, wmdt. BeafnH i bis,
ERFER AP EAEEE S T K, P, B3R, LML, TEY
130—170 K, *FENE 400—800mm (60% [EF7E 6—9 HIAD) . —4FE—#,

. RWEBEREBEIRX: FARF&~X, HHMOET 32.7%, H877135.5%. %
XELHE L AR AT RS bR (PP RS B S B XAV ARV L X, 2
FTAREEF X KETEEE, W MR R %X, FEFENEAN 170—
220mm (70% FENAEEZ) , KEEHEANE 50% . —FEHi#h.,

3. FURMIIHBEORIX: FOKRE~X, HREMOSEHT 184%, (H&7M 134%. %

XEFEIUN] . =R MBI BEPUrgas. | v u sl e JE X . WiEg . e R

TR HOIX o i 5% X 1) 90%, MR 4. JofE A 240—330 K, FEREN 800

—1200mm. %X FPHE ) oK S 2 A A EEAE R & SRR D K e,

— A Z

4, MAEREXRX: ZXHA) K, B K R Wil LI RZ2 8 58
JUUEARES S WAL . ZIX EEME KRS, ToKmARECDN, HE32%, 7
2 R RPE 22% . X AL TG FNE s X, JToRE 1 220—360 K, [N &
1000—1800mm, &G FAKRAEK, —F =k —F Y,

5. THALEBERX: ZXANTEHX, FEWEKT 200mm, GFEHE. W H
FEJE. TEMEMKX ., XX AEY £ B TEY 130—180 k. £K
R E 3% ., —4FE—3,

6. FREBREXX: XA TEaGEHX, UiFEHFESMEREEX . 1Y)
b X . TKARES 7 S8, AR /N,

[\
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132 AKKRBIERNESHTFRM, GF5FHRFAMBRIEF M S35 Kt # 5 A
X 35 72 L 52 e 0 T A 1A

IEGNTE 1.2.7 RIS HIREE, BRAEKKEFHAMAESEA T LR LHEEK
. AR HEFR T R A S IR A R 1 TR . BORAR I B AR 2
A SRR ZRAE 21 1 27°C 28], ToREHATE 120 22 180 R ZIA]l. 150 Z K E =%
WL TCRER 2 N KA BN IR, TR W E R LR, Hid2
IFEM 2 S ER™ . JEHL K TR IR FORA K K B A .

1.3.3 RENESHIEF AR

FRAE BRSBTS 73, (H 2 DA A S R g — A E B2 R

5. IEUNFE 1.1.7 77 g iR, FOKFAE 16 A mipl RimiE 5l AR E . SPI7E

W E R ES TR X AR R XA X ME . 25, XAE L fhd 1 A E &
(Rozelle and Carter, 2001) . HEl, EXRAEFEMZHEDEHERHE (1.3.17) .

134 S5AFRAGTHEEDNESRKR, BEESHRNEERINZMN (L&) XRKY
M DA B2 R 15 2 PR T 77 2 B ek i A A 25 3855 i AN S il

TR AR MAEY), T2 E A0 #A FiE. WRTprd, LBy aka R
YFh Al LA ER A2 = AEn B AR, HERWERER RAERKESRE MG D
(Sanchez-Gonzalez and Ruiz-Corral, 1997) . EEFE KT LA £ K458, EAANS . I
HAZMBARENAT N, fEEte EARREM (Mangelsdorf, 1974) . 4, £
KIEE ER M, REeASOhRBIANES RS WL, AEHERN S A 7] fext
TRFE AT AR AR, Ay A AR 2B M A B R AR A P Rh ) R 455 . AT, &
KA ARV RS R RA S H T ARSI AT R A U

13.5 EAZRGERARCEY GINMEY) NESERR, BHFESHENZN
Xt IR 2R IR DA K Ja SR I S T S e B 3 AN 1 %o N e RN A B8 F) 4 T R

SRS E, FKFE RN EEDE —EMESYE KRR TARARHTH
[ Z AR, WA . EE. ZEE (Vega-Segovia and Ferrera-Cerrato, 1996) .
JRAE SRR S — R R, FrblUCREE SR AT ERH . — A R B RE EK
RIFAER KR, FTORENBA —LLH AR REH . SRR SEE FKFEES
WE PR L EAEMRIR AR TR AR, WAL NARAE RBP4 AT AT 1 SR 2 .

1.3.6 XFAESHTRIF N LS EEREE
RIS, £ A R R g 52, SO RS R ] 206 A AR B XU o

137 B REEAAEEFEMEAEIRE, MR ZEY K B R ES A R RIR
wE. FAEY. TEYMILETRIRR

TR RRRIEEY), AT e A0 5 A R4 0] R
1.4 ZEEYNEES R
1.4.1 BEREHE

ESY N a/E ek 7 L A VR DU L g R SR E Al p o AR Bul SRt TR
A AR E B
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RPN B B E R E, BRI A, SRR O S R X
ERFRAI R R . AR AT R BUB KRG 2 R, S 25 AR fl R AR AR I POk B
Wb £5KE R, AT E T2k ., BRI F VAR 0 A ROtk | A,
LU A M I e RRE, BRI SCAL I 75K o RS DU EROCAR I A R, DL T it o ]
RAZE M, AT AT DUB A% A8 3 55 5 B A

T T A, BUE 7RSS EOR B LA B o Gl AT K R a5 A 4 R
SERAT T, PABAE AR E oK AR IR B AES0 08 (Shull, 1909) .« oK FRRIESET
FE10RM EAEsR, R TAR (MERR) , AR MEPR AT A F
I AR . PR 3B % S B O R I SO R R R s AR AR AL BEAT T IR R AR . i
A8, RN R B2 S AL DA, TR & . (R4 5 B R
B A SIS N

FE AN RBEAT IS, NTRIE RS /1 XA 2R . WERAE B AZ R R
B BT, WA Fn] GE BRI A 3SR P2 A P e 0 (kR &) ATFaE R
ALY AR A A VEREIL AL . (B FE, BRERAR AR T IR AR K B th B8 R, O Hol DU
AT 2E RORA RS HAT R T72, BE TR SRR AR aAIAR,
AR LT AR, AR E I AR T, IR 28 SRR A I R 2SR,
e KX A AR SR R RAE T (Shull, 1909) .

142 REFHKEEAEZ TN NS R B AR 4 A F 5 ma () 5K

ERAKF MRS, FFEFHBAL, RLETFBROIEHEHEE S, FHRIEEH
At FOKTE HARRA T A — gt i, BRR WA A HIRIERE., XL
H AR AT A e R o I X L8 F s ) #02  B0 NSRS i B AL e, )
IKAFIAE R H BT AR DLAX L35 A% A0 0 NSRBI 72 A AN 52 e R B2 8L
143 ZEERZMN T EREEYMRHTEEY R BRI FeME

FRERFE AR, el il R A AL R SC LR TS L R — e R D =
ANSERDIE MG 2) WMAE ESIY RS M3 DATHE Y e EdEk, &
REAE AR AR AL 1168 -

FARM—FEA R E R B R A A BE RGN, EETGEIMNfEH SR, FEEROER,
R R AT DL AL, (B A S5 00 B R & AR A AE H AR R

TG Gl R4 B BAG AT BAE P A 2 A AT RE R, {H 2 K E R i 45 SRR
K2 BRI K TA) AR ot 52 4652 317 4% (1) FR #i1] (Doebley and Iltis, 1980) .

FEBAERMT, TOKF =8N RHER . 535, =FEFRXEST A 2K
RUNTRUARRESR, EHEBT =R REHIRABT A0
144 FEEHRFGTEHREEY D) THBEMR AT aEE

H B AR K IR 5 T84 P o1 oK 7] e A AR i st AR 1) Joa I 4IE - 72 B 2R 2%
PR, M IR B B T AE P R B R K R A8 56 B H AT IR % A 18 2ESE (Bertolla
and Simonet, 1999; Nielson et al., 2000) -
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L5 SRARAEYD 0 B 7 A A MR T e A

TR RIS F CO NI AGE, RIAR S S A Az o ) FH 2 SRR PR PR R
FURIS TR RR B, nE B PPRRRE . SRS, W DUE REE oK. Ak, FTRUR]
PRI Ve oK 1 B A

L6 ZAEEVKE TR
ARTAKRPILE TR AT MR ER . B Wuh&E B 0RIE B3RS .
L7 RE LR, SREPEE T —FF RN REEN Z2F R

i EPNE, FORI NARESCE SIS BA B, X M7 A 0 T O, B AR O —
P F R LR T RETEN N o DAL, WREE CROLFIL KB 2 1P E B MR) 28 &
B HIHUE, ATUH K2R EYIN 2 255 RN 1

AL E #ESS (2007) —MON 88017 22



2 ERBRENZEMERN
21 EREREYFIIABBH R KRR

MON 88017 &l i cp4 epsps F1 cry3Bbl ik Pl #4 e 3| [ —#5k 444 1) T-DNA [X
BN, SR JEEE ORI S, ST KRG . 75 A AR B CP4 BRI cpa epsps
SR e AL P= A 5-Jd I T B E 25 SR -3- I IR & Jl§ (CP4 EPSPS) , HiT CP4 EPSPS
N ELH B ANERURS, DR e 0 e i ik DR AR H B SR PR F R 19455 . T MON 88017
RSN A — R E T &ATHE ) cry3Bbl ZE K fE8 7= E Cry3Bbl 2R A, M55 A
TP B KRR A2

22 SEBREAEMER PSRBT BORL
221 FAFFIKIR/AINIEEH, B Bk oA O ik

FNTFIIEH cpd epsps 1 cry3Bbl BANFERIRIA &, HHATFHIR/NLIH 7.1 kb
(B 2. 3. MHEE 3 FIEARIRE 1) o 7E cpd epsps I # ik & h A & H /K FELE)
T 1 ER (actinl) MJET (934bp) « actinl [N & T (461 bp)  FAEG I HSiAEE
IR (CTP2) /741 (228 bp) . cp4epsps 2E[K (1368 bp) A NOS 1§ (256 bp)
MAE cry3Bbl LR IEEH WS 35S B3+ (613bp) « NEMHEGER A/B A EHMN
BT T (251 bp) « actinl IHET (461 bp) « cry3Bbl ZE[E (1962 bp) /)
2 HSP17 FHAM 3 umdE B X g 751 (234 bp)

T o PR s P AZ TR N DB (S BD A Southern EP7E 42758 AT LR S iR T3k 4% To 411
Bt (| 2) .

222 MIBRXIRAIK/NFTHER
MON 88017 & ZBRSZRAEYIFE R A B T (FARIRE 1D .
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s 577 1] ,
Hind III 3612

R Pst12798 Pst I 3622 Xho I 7065
i Pst12576 — | — Xba 4265
Hind II1 310 E— Pst 17080
| r(ho 1317 —‘7
: 3 T b I I I I I M
Plant LB P-ract ) ractl CTP2 cp4 epsps NOS 3 P-e35S wtCAB ractl Cry3Bbl tahspl7 3° RB  Plant
genomic mtron leader ~ intron genomic
DNA DNA
Xba I >4.3 kb v >2.8 kb
N -
Xho I v ~6.7 kb v
Hind III L ~3.3. kb { >3.5kb .
>2.6 kb ~0.2 kb ~0.8 kb ~3.5kb
Pstl — * ¥
PstI+ Xho I ~2.3kb ~0.2 kb ~0.8 kb ~3.5kb
v * 3 x y

K2 MON 8801748 A\ J7 5| 1 RIE I o B 2 4 Bl

AL KX AT S0/ FH F-Southern 44 38 43 # 1 BR B M BE DI b B . &7k Frde 7 BB VI . T BR B MR D) B BOR/NidR
EE . MON 88017 R & A B —A7 f 1 H % DL N .
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223 HEERKZERFIINHESHEERTF

(@

B & F i DNA %] (CBD

cp4 epsps F: A ) DNA F#41 ILE 3, cry3Bbl FE[X 1) DNA 541 LI 4.

WREARE TR, HONZAR A R

&3 MON 88017 ' cp4 epsps = H K% H R FE 5

W REARE TR, MR A R

i 4

(i) HKYEEH EREFIIHERRNEER TS

AR H (3K DNA F5HES 1 CP4 EPSPS & ML T 5 LK 5 (iRl 1
AR 7) , Cry3Bbl £ HRIRIERMES FH LK 6 (TR 1 R 8) .

MON 88017 = cry3Bbl E K K E B 51

1 MAQVSRICNG VQNPSLISNL SKSSQRKSPL SVSLKTQQHP RAYPISSSWG

51
101
151
201
251
301
351
401
451
501

LKKSGMTLIG

SELRPLKVMS

SVSTACMLHG

PGDKSISHRS
DTWI1DGVGN
LTKRPMGRVL
QVKSAVLLAG
TIRLEGRGKL
TGLILTLQEM
IDEYPILAVA
GETSLVVRGR
DATMIATSFP

s

FMFGGLASGE
GGLLAPEAPL
NPLREMGVQV
LNTPGITTVI
TGQVIDVPGD
GADIEVINPR
AAFAEGATVM
PDGKGLGNAS
EFMDLMAGLG

TRITGLLEGE
DFGNAATGCR
KSEDGDRLPV
EPIMTRDHTE
PSSTAFPLVA
LAGGEDVADL
NGLEELRVKE
GAAVATHLDH
AKIELSDTKA

ASSRPATARK
DVINTGKAMQ
LTMGLVGVYD
TLRGPKTPTP
KMLQGFGANL
ALLVPGSDVT
RVRSSTLKGV
SDRLSAVANG
RIAMSFLVMG
A

SSGLSGTVRI
AMGARIRKEG
FDSTFIGDAS
ITYRVPMASA
TVETDADGVR
ILNVLMNPTR
TVPEDRAPSM
LKLNGVDCDE
LVSENPVTVD

MON 88017 X iX ] CP4 EPSPS & S EEM T

AR PSR A CTP2H A2 Ik (I N R Zebr th B4R 1-76)
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51
101
151
201
251
301
351
401
451
501
551
601

MANPNNRSEH DTIKVTPNSE LQTNHNQYPL ADNPNSTLEE LNYKEFLRMT

EDSSTEVLDN
WPSDADPWKA
SWKKTPLSLR
QAANTHLLLL
VGLNGLRGST
LTRDIFTDPI
GYFGKDSFNY
VYRTIANTDV
VSAQDS 1DQL
SVDFFNTIDA
IAKFKVTLNS
KDDDLTYQTF

STVKDAVGTG
FMAQVEVLID
SKRSQDRIRE

ISVWGQILGV VGVPFAGALT SFYQSFLNTI
KKIEEYAKSK ALAELQGLQN NFEDYVNALN
LFSQAESHFR NSMPSFAVSK FEVLFLPTYA

KDAQVFGEEW GYSSEDVAEF YRRQLKLTQQ YTDHCVNWYN

YDAWVKFNRF

RREMTLTVLD LIVLFPFYDI RLYSKGVKTE

FLLTTLQKYG PTFLSIENSI RKPHLFDYLQ GIEFHTRLRP

WSGNYVETRP
AAWPNGKVYL
PPETTDEPLE
EKITQLPVVK
AALLQRYRVR
DLATTNSNMG

SIGSSKTITS PFYGDKSTEP VQKLSFDGQK
GVTKVDFSQY DDQKNETSTQ TYDSKRNNGH
KAYSHQLNYA ECFLMQDRRG TIPFFTWTHR
AYALSSGASI 1EGPGFTGGN LLFLKESSNS
IRYASTTNLR LFVONSNNDF LVIYINKTMN
FSGDKNELI1 GAESFVSNEK IYIDKIEFIP

651 VQL

Kl 6 MON 88017 F&ikf¥] Cry3Bbl & A #SEERFS

HH 6N AR S B A B Cry3Bbl 8 I Z LR A R CHIRL A R R Zebn
H) o, BARN: 2A () . H232R. S312L. N314T. E318KFIQ349R.

224 WAFFIEEYARTEEN (RERSBIGAK, HRE. Lk, sRUFEE
ERAFE) REHETTE

MON 88017 =44 cp4 epsps A1 cry3Bbl FE [ ik & 1 i ki PV-ZMIR39 £ 4«
M S, BEIESIEFMARIN. SNEHN T F1% 45 5] MON 88017 41 %A
Hrp, X—A B Southern ZAZ &5 RAFRNESL (BHAFZERL 1 FMIEEARIRE 1D o 7R
MON 88017 K ILERIZ %A K I PV-ZMIR39 [#] T-DNA [X 35 &MTfa] 22 14 1458 7044 i
B 2L 5 . 42 PCR X AE A7) 25 R 2H A A\ & DR AR IR 1 30 S b A7 R, 36 E T MON 88017
oK A — LA DU N

2.2.5 FEAFFIRIEE TLE

BREF 1. 20 3 F14 A DLJE 35 3 T-DNA X% (B 8) , Rtk k34T Southern
3T, LA E 3 N T S AL s ORI A5 DUE . 48 N5 2085 DU 23 At 25 A 45 S AL
K 7, MR 3 ORI 1. Bk PV-ZMIR39 £ EcoR | PRI P9 ) B s 4k, J5 A0
PEXTHE DNA £ Sca 1 VHLE G, S58E 1. 20 3 fl 4 2258, AL PV-ZMIR39
JRLA N R /N6 (6.3 kb 3.5 kb A12.6 kb, 55 4 A1 5 ykiE) . MON 88017 %55 [A]
T KIEKAL Scal JHiLG, P24 T —424) 13 kb MU (552 il 6 ki) . iXebgs %
B MON 88017 & — M5 UL, AT 13 kb K/NX DNA Fr b . MON 88017 48 Xba I
S AW 2%, KNSRI 7.4 kb F105.5 kb 5 3 3KIE) , B9 31 PG 322 (1) 17 b
K/No I [EFENFE DB 24T, MON 88017 2 7E B —f7 i F3h N T BN UL Ah 5
DNA.

23 HBHWERSHAWREE, BRIEKHEFR. RIE. 4. SENZ2elE, 88
2 15 A BUW M LR 2B W BRI AR B i

DNA 5 [Z A BRI PV-ZMIR39F AR B 1) 27 12 KT e (ARt 22 3 ILIEI8 Bt

PR AR A1)« KB EEEAE TSRS, WAAE TSI EHE AR H

WRFAH (Jefferson et al., 1986) o KIHAT B HIIX LL4F fuE B A L E HFATE Z 1)

BRE A AT .

A2 E #ESS (2007) —MON 88017 26



LONGRUN  SHORT RUN
(y 2 34 5 6 7 )

<40
7
a8 b
“10
40— <381
20— _—
15— i - s
4]
10— -—
3]
8.1—> _."' -
7.1 20
6.1 16
-
51— «10
4.1—> 05
3.1
20>
1.6—>

K7 MON 88017[{ISouthernZ43Z 43 #r: H N 1%

P BREE (BREFL. 2. 314, E8) HIPPRRC, BRIKIE IIFE & N~10 ugZ BV IR RIDNA, 9K
EIFETR

g 1: X (Scal)

2:  MON 88017 (Scal)

3:  MON 88017 (Xba I)

4:  XIH& (Scal) A PV-ZMIR39 (ECoR I) [0.5 copy]
5 XFHE (Scal) WA PV-ZMIR39 (EcoR I) [1.0 copy]
6:  MON 88017 (Scal)

7:  MON 88017 (XbaI)

— KW TERAD
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ractl intron

CTP2
Pst12274

cp4 epsps

Pst 12496
ROP

PV-ZMIR39

NOS 3’
Hind 111 3310

Pst 13320

P-e35S

ECoR V 3842
Xba 13963
wt CAB leader

ractl intron

ori-32

Pst 17287

RB
Pst16778

Xho 16762
tahsp17 3*
EcoR 16510 -

cry3Bbl

Note: ScaIis a non-cutting enzyme

K8 PV-ZMIR39J5Hi E i

e o 9B 5T 1 g g G E  HKEbp)
1 #4> LB + P-ractl + #43 CTP2 12080 1482 1771
2 CTP2 + cp4 epsps 1423 3019 1597

#5% cp4 epsps + NOS’3 + P-e35s + 2991 4533 1543

wt CAB leader + ractl intron

4 cry3Bbl + tahsp17 3° + RB 4534 6865 2332
5 R4 B AR A 6866 9492 2627
6 BT 9465 12066 2602
7 P-actl + ractl intron 13 1407 1395
8 NOS ‘3 3032 3287 256
9 P-e35s 3321 3933 613
10 Wt CAB leader + ractl intron 3958 4533 576
11 cry3Bbl 4534 6510 1977
12 tahasp17 3’ 6511 6744 234

TR E AN S #4035 MON 88017 [¥) PV-ZMIR39 i b T B . 18i4% ook M AR kR, R
H M N DB B V1A S e R bR . B3R B T AT Southern 237 T4 F IR ET o
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24 BAEPEANXEE R BRERE
24.1 BEIFMEILEFRRA. ThRe R ALY 2 FR
£ cp4 epsps ZER A G, H LR ok FENZ & E 1 ZEF (actinl)D ) JE ¥ P-ractl
Kzl o5 K/ 934 bps 11 4% 1b 9 RI5 TH g AR AT B 10 IR T k5 B il 22 (K1 (NOS)D
I IET, 2 TR K/INN 256 bp. HIEA{E BN 3.
TMAE cry3Bbl A KA &, cry3Bbl JE U i N TABM e SE AL -9 55 35S 2%
i BE R 1) B B P-e35S IX3)), ZJABT 0T EAR/INA 613 bps BRI IETH
FRIET/NEZRBE A 17 (HSP17) gwtS IR 1k +, 7F& K/ 234 bp. HiF4H
SRR 3 (TR 2)

3 FHEAEPV-ZMIR39F R H 1R 1% Rk R 12 ot

BE i JRRLFF (bp) Thee (3% 3CHR)
LB 12067-12090 | J5 H A& AT 5, HT T-DNA HEAL ) 2230 5 7 1) ( Barker
etal., 1983)
) 4 5 471 12091-12364 | Sk EH FAFTH ) DNA 751 (Barker et al., 1983)
] 4 7 41 12365-12 NLEBFA, 2 REHRE .
P-ractl 13-946 IR E T KFENEhE A g5 7515 3+ (McElroy et
al., 1990)
ractl intron 947-1407 PH T KRBIShE A wmIS)T 5N &7 (McElroy et
al., 1991)
8475 5 41 1408-1423 | N LEBJTAI, ZRZEFRRE K
CTP2 1424-1651 | JHEMLEG T (Arabidopsis thaliana) MR FS Ik i 4
7% (Klee etal., 1987)
cp4 epsps 1652-3019 | SKJ5 TR AT H CP4 HHk, %fY CP4EPSPS & H
(Padgette et al., 1996)
8] 4 41 3020-3031 | NLEESTAI, £REEIRE L
NOS 3’ 3032-3287 | R H HHERAT AR A B E I 3 JERTIE X
(Bevan et al., 1983)
B4 7 1) 3288-3320 NILERBTH, 2 F% Rk
P-¢358 3321-3393 | {eMfsEAE T (CaMV) B3I T (Odell et al. 1985),
WHEEMMIX (Kayetal., 1987)
EERR2 3394-3957 | N LAERITA, 2RIk
wt CAB leader 3958-4028 INEI AR TMab & EFEAM SAER R ST 5
(Lamppa et al., 1985)
B4 5 1) 4029-4056 NLERBTH, 2 F% Rk
ractl intron 4057-4517 | KA T/KBEMENBEEEFK N ST (McElroy et
al., 1991)
B JRALF 51 (bp) hRE (B CHR)
B4 5 1) 4518-4533 NLERBTH, 2 F% Rk
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cry3Bb1.pvamir39 4534-6495 | Y5 H 75 = & S AT B LA kumanotoensis ) 2 i £
Cry3Bbl E A% (English et al., 2000)
B4 7 51 6496-6510 | N LHBUTHI, ZRZEREL
tahsp17 3' 6511-6744 | /N5Z 17.3kDa FIFAEEE E 37 JERIEIX (McElwain &
Spiker, 1989)
B4 7> %71 6745-6840 | JH H Kt w, AN T&E 2 R H KL TS
(Depicker et al., 1982)
RB 6841-6865 | SKH T&RAF®W, AT T-DNA WAL 41457 5
(Depicker et al., 1982)
B4 7 %71 6866-7350 | JHH KW, AN TAHKEZ R&ERELT
(Depicker et al., 1982; Sutcliffe, 1978; Fling et al.,
1985)
aad 7351-8139 | Tn7 % Ba¥Hh I M H R E 1 3'(9)-O- 1% H R4 %
W6 14 4 B R B 5 Mg AS F 81) (Fling et al., 1985)
(GenBank accession X03043)
I b 7 %71 8140-8681 JEE R EKZ B ZERELF4] (Fling et al.,
1985; Sutcliffe, 1978)
ori-322 8682-9310 | pBR322 & il s (Sutcliffe, 1978)
IE] B 7 511 9311-9727 | pBR322 JFKif{I—&B45 (Sutcliffe, 1978)
ROP 9728-9919 g1 W BT R g b F 410, LERIEZE R i B
()R RLPE D% (Giza & Huang, 1989)
[] g 7 21 9920-11182 | pBR322 i AL —& 4 (Sutcliffe, 1978)
5] b 7 51 11183-11430 | >R B KT M-&HUF (Stalker et al., 1981)
ori-V 11431-11824 | Sk H T %27 E ki RK2 BRI R E Hil s (Stalker
etal., 1981)
I B 7 %71 11852-11910 | >k H T R H KA %74 (Stalker et al., 1981)
() B /7 51 11911-12066 | & [ T4 FF 14 1) DNA J¥%1 (Barker etal., 1983)

242 tRCEEAREZEEKIRA . DhRe R ESUEEYIR 2R
AT I PAEE PR IC R AR G CRIMBARIRED

243 HERKREFFINZREIRE WALEREBHEED LT
WA &R e RE R IIeE (EILR3) -

PR T H SRR RIDF 5] (CTP2) : ffcpd epspsitKEIA & H, cpd epspsdn
1 25 DR R SRR F o - I SR AR R RS IRt /7 51 (CTP2) A —itd, CTP2HI4r T &= K/IMN
461 bp, WS- EEAARERL L, 51 5:CP4 EPSPSIH M 4¢:{A %% (Klee etal., 1987) . H&¢{k
RS BERDIER VG (Kishore and Shah, 1988) . 2k 58 B iy 5 38 i 2>
M BT BB T4 (Della-Cioppa et al., 1986)

KFBUEEAIEFERINEF (ractl-intron) : fEcp4 epspskt K £k & Mcry3Bbl
BRI G AR ARIE T KRB E A 1ER (actin) MINET, TR

228 bp.
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INEHFRA/BLEEE AR S5 (wt CAB leader) : 7Ecry3Bb13E [N FiL &y
A RIETNE S RABL S EAMS ALBIRA S5, T RERIRAE S,

T-DNAIIFFF: FURLEAPV-ZMIR39 A — Bt DNAJF 5] (T-DNA) , AL,

FE R AE T-DNA X 35 JE DR 540 S A 40 B - T-DNA PSS L A 4 N A2 30 57 4 Al

FHIAFEFA, EA1— e REE Le TSRS B e i L B L R 4 b . 2T 5

FII 343 XS 125N B 0 SR IR T AR AT B AR B4 1) (A tumifaciens D [R5 RIpTiS955

(Barker etal., 1983) o A1 573 B 245 B L5 SRIE TR AT AR (A, tumifaciens)
JFRipTiT37 (Depicker etal., 1982) .

T-DNAA SR AE T T-DNAXIRANEA A — L8 T 5OR S8 56 A0 i 15 i 7
BRRARB o (WAR3) o (HRR LB AL RIS o DL BRI & 2R PP FI7E
FACE R A m A\ BB R H 25 .

2.5 HEERGHE

MON 88017 f& il RAITHN SENARN, TRZAEEA RN HI-II, HAHK5R
Fi A PV-ZMIR39 (& 8) , My A5 /M~ ABI.

T AR AT RIS 3 B ORI, A G T F BRI RGeSz Ak, i DhRe kA
DNA S AL K4, Ishida %5 A (1996) Al Rout Al Armstrong (1997) CL&HiA T FIH
AT AT IR B AR 705 . MR RS, MM SR EILER 1-3 K,
NG T TR RS B & RN B RS B e B 7o LT ik, i aedi
RAFEE, J5E A TIEEIAiE. 85, #%18 Armstrong A1 Phillips (1988) f#id 777k,
TEIEFERE IR I P S LA Mg AT 404K, A 845 31 i ik IR P A AR

TE S0 2 I 2 R0 HE [A) 56 75 21 (1) e A AR AT 0 s e 5 H BRI ek A 2R I i 0k
EVFZFeALfAT, MON 88017 # ik i IF IFE Ak . /5 X MON 88017 47 1 VRN 2
KA VRN FT, DUERINE 538508 % KRS, Hife F AR CP4 EPSPS
A1 Cry3Bb1 & H B N A BRI BE /2 22 41

K93 T 7 2 MON 880174 & ) — L& = T AL IR AL A
2.6 IEHAFFIREKTE
2.6.1 WBWAFFIREHBEMALR, iR, . o, . B, 7

K BEHR S E R B 70 #fri: (ELISAD , 43 #1 7 MON 88017 1% F12H £ L CP4 EPSPS
MCry3Bbl & A& & (I FERBAME AR E2) o ELISAZ MR H 38 A4 kLA Ty
Wy DL R TSR RRE AR S 2 BAE TV R4IN . RIe M RHE M T-20024E 178
5 [E = A~ H 8] 358 S MON 88017358 HHRAE 1Y, X 2856 rafr T35 B 3 B R KPR X
Wo BRI SR T3IXER M T AEFEILIX A REMAER AL S04
Wk e, FSFF. R R, FRIZE, R4CE 7 XL R F1CP4 EPSPSAICry3Bb1 & 11
TE. EBEMEKER, NV2ERUVEFRAEKMB, IWET FAIMAHL: BHBEK
i (OSL1-4) . BEMrBAEKARbE (OSWP 1-4) FIEEM B 4K AR (OSR 1-4) . %5
MZZ67y HINC R T B BAE KA EIH 2 CP4 EPSPSHICTy3Bbl i A& &, £75H
TR R PRSI S ) R

A ERIAL RS AL HLCP4 EPSPSHRH B4 & &, 44220 pe/g dwt. {68
9390ug/g dwt. FEFFR5Tug/g dwt. R R AT0ug/g dwt. FFRNS5.8 pg/g dwt. FREFFAN
1622 [F)CP4 EPSPSH A & | ARAE VPl . TEES A KM BEHURE I ZH 2, AR )R8 w1

A2 E #ESS (2007) —MON 88017 31



CP4 EPSPSH [ (1) 4 & B A N220-150 pg/g dwt, THE R N150-70 pg/g dwto H 1M
5, CP4EPSPSHEHM G EALEKRFEE MBS

AEFRARES S S M S B Cry3Bb I B AR G-I & &, 4570 ng/g dwt. 168N
25ug/g dwt. 1£224380 pg/g dwt. FEFFN95ug/g dwt. HE R N130ug/g dwts FFRLA1S pe/g
dwt. THREF 488 pg/g dwt. 7EFSAEKI BRI, 23Ee S fCry3Bbl & H
J3 B35 8 B 570-260 pg/g dwt. BERRN500-220 pg/g dwt. AR %4370-100 pg/g
dwt. MTIHZ, Cry3BblE AN & EAEAKFERWFEN 2R T EE

MR =& AT E TP 5akE cry3Bbl LK, MR
CP4 /N 5l cpd epsps ZE Al

|

F g iR R TA B ik PV-ZMIR39, FHHEAURE
TR ABI AEER /N

|

FHAEHT A PV-ZMIR39T FURL AR I AR AT B ABLZ)N
AL SZ AR B oKHI-ITE 22 &R

'

AL, DRSS R BE R IR B
cp4 epspsJit K Allcry3Bba 3k [RI 4 N B 54 4k 2 it

.

Fefbritk (Befeid) #4

.

AR R AR R SRR PP

,

SHETRARZARBCH AR, 78 HEPEY
HACE MR R BB RIR LA R

.

fifi % H MON 88017

e N

AL SRR FH 1) A S 06 =35 22
VPO IR, A E A
et A A IR BT 2 4k

Yk BETf £ MON 8801717
AR E

K9 MON 88017 KB rEE

A2 E #ESS (2007) —MON 88017 32



#4 MON 880174H4R LCP4 EPSPSAICry3Bb1EEH A &

Cry3Bbl CP4 EPSPS
ST KB FHIE (SD) [fEE) SFHE (SD) [MEH)
(ng/g dwt) \ (ng/g fwt) (ng/g dwt) (ng/g fwt)
4t V2-V3 570 (170) 76 (23) 220 (30) 30 (5.3)
(14-22 DAP) [230-820] [28-110] [160-260] [19-36]
1w R1 25 (4.2) 14 (2.5) 390 (85) 220 (43)
e (62-69 DAP) [17-32] [11-20] [210—470] [130-280]
- R1 380 (65) 37 (5.6)
fe (62-69 DAP) [300-500] [30-45] NM M
KT R4-R6 95 (19) 27 (5.5) 57 (7.6) 16 (2.1)
H (97-124 DAP) [75-130] [22-39] [42-69] [12-19]
Bz R4-R6 130 (29) 21 (3.1) 70 (20) 11 (2.8)
- (97-124 DAP) [98-170] [17-27] [47-110] [6.6-15]
R R6 15 (3.6) 13(3.1) 5.8 (0.97) 5.1 (0.89)
(133-146 DAP) [10-22] [8.7-19] [4.1-7.1] [3.7-6.3]
R6
- 88 (13) 30 (4.4)
RS CRUF) NM NM
(133147 DAP) [71-110] [25-39]
VERIRE 2 N T HLBRSER, KA E B RE ST T,
2 A ERAREG AN E ZHAT TP EARRMEE (n=9) .
3RS SN E T AN LAY ) /M AN e KA
DAP = 8 5 H2L.
n= FEA%H.
SD = tpifEZE . R SR T PR ZENRRERZE (0=9).
NM = K&,
#5 MON 88017 B4 KM B AEKKHLR + CP4 EPSPS EHKF 2
HR V2-V3 V5 A% V11-V17 1;;‘ '?264
(n=9) (14-22 DAP) | (26-34 DAP)  (40-45 DAP) | (55-62 DAP) (DI;P)
pg/g TE
- R Mean (SD) 220 (30) 190 (26) 170 (37) 150 (19) NA
| Range 160-260 130-250 140-240 120-170
& Mean (SD) 150 (34) 110 (29) 100 (30) 97 (18) 70 (20)
Range 110-220 74-160 62-160 72-130 47-110
pg/g BEE
- F Mean (SD) 30 (5.3) 36 (5.5) 38 (8.6) 35 (4.7) NA
Range 19-36 29-46 28-54 30-42
& ' Mean (SD) 16 (3.3) 15 (3.3) 13 (3.0) 14 (2.3) 11 (2.8)
Range 10-21 12-20 8.9-18 11-18 6.6-15

" DAP = Rl REL; dwt= HLITHE; fwt= HLUEER;

SD = FrifE %
2 B 2 HEIR T ST IR SE B RME S TR T,
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#6 MON 880174 K Bt AEK AR P Cry3Bb12E A /KF'?
e V2-V3 V5 V8 V11-V17 | R4-R6 R6
(14-22 (26-34 (40-45 (55-62 (97-124 | (133-147
(n=9) DAP) DAP) DAP) DAP) DAP) DAP)
ng/g TE
I Mean (SD) 570 (170) | 430(58) = 310(45) | 260 (44) NA NA
Range 230-820 | 310-510 | 240-380 | 190-340 _
Bk Mean (SD) 500 (64) | 380(170) @ 310(48) | 220(23) NA NA
Range 410-590 | 150-600 | 230-380 | 190-250
AR Mean (SD) 370 (80) | 250(71) | 210(78)  180(37) | 130(29) = 100(19)
Range 240-510 | 190-420 | 150-410 | 110-230 98-170 | 77-140
ng/g #E
- Mean (SD) 76 (23) | 175(10) 69(12) | 62(9.2) NA NA
Range 28 - 110 58-92 55-90 49 - 77
ok Mean (SD) 50(64) | 37(8.0) | 34(52) | 32(44) NA NA
Range 41-59 26 - 48 25-42 26 - 38
A Mean (SD) 39(8.1) | 34(84) | 29(82) | 26(54) | 21(3.1) 18 (2.6)
Range 24 -51 25-55 21 -50 16 - 34 17 -27 14-22
" DAP = Rl RE; dwt= HLITH,; fwt= 44UEE; n= FEAH; NA= LEH;
SD = #rifE %
PRI 2 R T LI, KA E B RAE S TR T,
%27 CP4 EPSPS il Cry3Bb1 & H BBk 5o e FUAL U 1B
Cry3Bbl1 CP4 EPSPS
HAR! LOD LOQ LOD LOQ
(ng/g fwt)  (ng/g fwt) (ng/g fwt) (ng/g fwt)
- F 0.0073 0.044 0.090 0.17
R & 0.032 0.040 0.050 0.10
IRy 0.020 0.039 0.12 ' 0.18
14 0.012 0.041 NM NM
FEFT 0.010 0.047 0.11 ' 0.21
g 0.0097 0.051 0.18 0.28

VR T SIS,
LOD = Al (5 {E

LOQ= EEMIH

NM = KA

2.6.2 HAFIIKREBKAESHTTIE

TN T A S g B R Rk B 45 RAE WL E 2.6.1 357
CP4 EPSPS E A ELISA &M (FBARE 2)
FIF B3 TAEuE#E4T T CP4 EPSPS & H i i) ELISA 43#T. fE54 0.15M NaCl )

WEZMRE, H/NARPL CP4 EPSPS HiiAMRE A 1.0 g/ml MR ZKIE, FEIE 21 96
FLEEFRMR T, SRJETE 4°C VKFE B FR>8 /M. K5 FRMR A 1x PBS HyEWE, AAEIA
CP4 EPSPS & A Fibr i BURE AR I (100pl/AL) » BEJGAE 37°C TR % FIFHEH
0.1% (w/v) BSA ) 1x PBST &M BERITAEARERIY), FIHSHA 0.1M trisw 0.1M
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Na,B407:10H,0+0.01 M MgCl,.0.05% (v/v) Tween-20 F1 0.2% (w/v) L-ascorbic acid (TBA)
WA (pH7.8) FBEFFRIFEA . BE IR AT —FEEATIR Ve, MRJa% 100pl/fLInASL
CP4EPSPS i &t B, J7E 37°C F #F47 K: 7% . % 1o0ul/ L fm A 3,3'5,5-
tetramethylbenzidine 1% & £ 37 3& (TMB, Kirkegaard & Perry, Gaithersburg, MD) . 1% 100ul/
FLIIAN 6M H3POy, 2 11l SN o F| FH R BEABIRAE 0.456-14.6 ng/ml Z [A][#]—> CP4 EPSPS
W B bR M A BEAT A, S8R CP4 EPSPS H A i € & .

MR EEHIFEA, #l iR, MAE4 CP4 EPSPS S HRAL, 41k
s (QC) FEA. FIHANEL cpdepsps Jwhd/Fol. T&ABEEF= CP4 EPSPS &
R, &R B REA . ERDRIRIMIMR IRl E, #=IKEX, o
1B 91 QC FEA TR B . 1E QC FEA S #RAE J5 VA UE S A B 5 (BRI, 2= 97 QC
A, APkl 2#/NT0Hr LOQ 1H.

Cry3Bb1 EE ) ELISA ¥l 54 (AR 2)

FIFH B 3h TAE 353647 Cry3Bbl 2 FF 1) ELISA 7047 . K5 1l 2£ 14T Cry3Bbl Hiik7E
BE MR (15 mM NayCOs, 35 mM NaHCOs, pH 9.6) L Bs, JH7E 5.0g/ml MR T [E 5E
£ 96 FLIEFRMR b, SRJE1E 4°C WIUKFE BLRE 97>12 /I o & 0.05% (v/v) Tween-20 (1x
PBST)fJ 1x PBS WL IR, SRR 1% 150ul/ LN 0.25% (w/v) B 1 G2t it
ITEH, FAE 37°C THATHIIR. RFRUQRT A AW —FE#TIE e, )51 100pl/4L
8 Cry3Bbl FreEEFEAE NN 1x PBST/0.1% BSA B, JF7F 37°C FikiTH %, 7
¥ 100pl/F LI A ZAL R 1L 2E$T Cry3Bbl Hi4A M1 NeutrAvidin-HRP, 435lli#EATH 952
Ja, BISER T IX—id #2 . 4% 100pl/FL 0\ HRP £57%3E TMB, £ & P ILE; 7Y . #% 100ul/
LI 6M H3POs, £ 1R . F A EEAEISAE 0.35-11.2 ng/ml Z [A]f¥] Cry3Bbl & H
JRbRUERTZE, HEATHE, 52 Cry3Bbl £ A UK F I E &

FIH BB HIREAESE AT g . FIFH&H Cry3Bbl EARIMNAL, Hil4&ER
M (QC) FEA. FIHAEA cry3Bbl gwtd/F51. TR ARe4E 7 cry3Bbl & 5 (1 4
AL, Hl&AREERFEAR, NSRS L, % =REE, SHIE. 7
QC FEARMIIREUR . 1E QC FEARAHAE TS N A 8 FOAE IR N, A BB 6 QC FEA,
AN FTRE, /N LOQ {H.

2.6.3 WAFFIREMTEENM

9 T Wi EMON 880174 N7 1 (st i Az 4, FIHIMON 88017 2 4> B FHHARH]
IR BLHAT Southern 2422 70 M (FEARFR 1) FiWesternZ4 32 8 (BRI E3) , DA
5E 3 N 7 B AE AN [8) 1A% i $2 DUEORI Cry3Bbl & HEEAS A AR A ) R ik . FI10E R T
MON 88017118 &l UA K A T A B tHAR, 20 i 8 tHARAE B b A AR R H

SouthernZE X AT 45 o T BT (BORRE 1D « FoAX (H198BCOF, x LH159) fEIt:
AT R AR R THAR . MON 88017 S i JF 4% 3 A % & 1) 222 K ZH DN A K F Xba 1]
JikiPV-ZMIR39F EcoR LEATEGY], JHTJRFE L BRI UVIDNATR &, Hikgs KRR M
H AR /N 6.3 kb 3.5 kbA12.6 kbIP) =267 (JKiE3F14) o 553.5 kbH12.6 kb Jy BEAHLL,
6.3 kbl M5 5859, BN EARE N7 FITEZ A BErh i befi b o CART F ki
1TH LA BT IMON 8801 7R DIDNA (I 7HIVKIES) IX IR 1 B IR SRSTKIE, IR
H 537 A7.4 kbAIS.5 kb a7, SRS R —2. 4k, MON 88017116 HAL /3 Hr #
GHAEVKIE6— 11, [AIFEF=E7.4 kbF15.5 kKb g6 . IX— 43 H145 B BIMON 8801714
N T HIAEAS R AR ] AT DA e 8t 4% .

A AL A HETS (2007) —MON 88017 35



WesternZ2 32 /M4 B (12 AR E3) F 8, fEMON 88017 [ANE & A ACH+
RE e 2 A DU I 2 Cry3Bb1 & ., H Cry3Bbl & H K 4>+ & K/ 5 KT H Rk 1
Cry3Bb1 & 5> & 25T N A o R A PLIERIMON 8801774 A\ cry3Bh 132 [K 7E AN [ i)
AL AR AT LLAS E 1B AR AR IA

Ry
¢ x LH198

LH198BCOF,

® | x LH59

l x LH198 l

LH198BC1F LH198BCOF

LH198BCOF, 1 [LHI98BCOF, x LH59]F, 4,
¢ ® ® »L b i ® x LH59

LH198BCOF, LH198BCIF, LHI98BC2F, [*LH198BCOF,x LHS9]F,

® i ® i bc
l LH59BCIF,

LHI198BCOF
98BCOF,  LHI9BCIF; [ p9gpcaF, ix LH59
i ® LH59BC2F,
x LH59 e
LHI98BC3F, LH59BC2F,
LHS9 x *LHI98BCIF, 4, l{ ® | @
LHI98BC3F, LH59BC2F,
ix LH59 ¢x HC33
LHS9 x *LH198BC3F, HC33 x *LHS9BC2F,
i ®
[LHS9 x LH198BC3Fy 5y JF,

R, - originally transformed plant; ® - self-pollinated; (H) - hybrid; bc = backcross;
*MON 88017 side of the hybrid cross

E10 MON 880171 & Fh &t

81 B MON 88017 [ttt

I [LH198BCOF1 x LH59]F,

ffiNF2EYE (Southern blot):  FH ZEAAKR H A AT

RIAAL (2001): LH59 x LHI98BC1F; (g

2002 T/C/R R LH59 x LH198BC3F; ) seed; [LH59 x LHI98BC3F;)]F, grain
RIEEFR ST LH59 x LH198BC3F; () seed; [LH59 x LH198BC3F;y)]F; grain
IR (2002): LH59 x LH198BC3F;

PRHR/ B % - LH59 x LH198BC3F;
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1 2 3 4 5 6 7 8 9 10 11

40 = “' .
20_>. . g

15—« + 4+ 15
10 = « + 10
81> » + 4+ 8.1
7.1 > ¢ ¢ 71
6.1 = » Io<—6.1
51— ¢ ¢ 451
41— * » «— 4.1
31— * <+ 3.1
20— * +r «20
1.6 > ¢ ¢+ <16
1.0 = * + 410
05> ¢ (5

11 MON 880174 ADNAKIF2 2 4t

T 258 EREF NERER 1. 2 3F04 (8D , FIPPPhRic, ARIKIEIIFEE N~10 ngZ B VI FFHRL
DNA, & iKEMNFET
wiE 1. XTHRLH198 (Xba 1)
2: XTHELHS9 x LH198 (Xba I)
3: XTHELHS9 x LH198 (Xba I) ##APV-ZMIR39 (EcoR 1) [0.5 copy]
4: XTHELHS9 x LH198 (Xba 1) JE8 APV-ZMIR39 (EcoR I) [1.0 copy]
5: MON 88017 [LHI198BCOF, x LH59]F, (Xba I)
6: MON 88017 LH198BCOF, (XbaI)
7: MON 88017 LH198BCOF, (Xba I)
8: MON 88017 LH198BCIF, (XbaT)
9: MON 88017 LHI98BCIF; x LH594, (Xbal)
10: MON 88017 LH59 x LH198BC3F3y, (Xbal)
11: MON 88017 HC33 x LH59BC2F5y, (XbaT)

— R TERRN
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MWM 1 2 3 4 5 6 7 8 9 101112131415 16 17 18

(kDa)

198— —

115— e

T - T

49 8— —

35.8— —

202— —

21.3— S

6.4— —

&l 12. MON 87017 1 Cry3Bbl EHRIEN L T E &
E SR P FEE

1| T EbriE 8l
2 | cry3Bbl EASEARE 4ng
3 | Cry3Bbl A SR 2ng
4 | Cry3Bbl EHAZ Wi I ng
5| BEKE -
6 | LH59xLH198 (XfHa#) 30 ul
7 | LH198 G HE#) 30l
8 | HHIKIE -
9 | BHWKE -
10 | MON 88017 / LH198BCOF, 30 pl
11 | MON 88017 / LH198BCOF, 30 ul
12 | MON 88017 / LH198BCIF, 30 ul
13 | MON 88017 / (LH198BCOF,xLH59) F, 30 ul
14 | MON 88017 / LHI98BC1F;xLH59 30 ul
15 | MON 88017 / LH59xLH198BC3F; 30 pl
16 | MON 88017 / HC33xLH59BC2F; 30 pl
17 | ZFEH¥KIE -
18 | X HykIE -

2.7 R ERWN, SRAIMEE + KA R R R R R 22K

Zi FATIR, K5 EMON 880177 K H B 3L R VE % A AR 2 AR A Wiy 22 4 . WIS
(LN S W) 2 TN B B ML) 38 RSB+ 4R bn#E, FITMON 88017
A B R AR T e TR 2,
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3 HERNEYRZEMEE
3.1 HEEPFEYRBERE M

FERTCI 2.6.3 #5, TEXHHNF I HIEHLFa E E AT T Souhtern 445840 #7, 4
SRR N AN RO BN S B —$E DR N, &0 2 /N gL AR AR v] LR AR
E CHARRE 1D o EXHENRIINERER, FRATEXS 10 MEAR (7 ANEAHEARH 3 AR
AR, & 8 FE 10) PR SR #1717 75 (Chi square) 5, PAHfiE MON 88017
IR AP RR B AR R B A & iR EE 5 7 I 31, B4 PF MON 88017
cry3Bbl F1 cp4 epsps J: A s M fe e . PR U PEZ DL Cry3Bbl & H 1) ELISA 40 #r
KT . ST RYITE 8.

8 MON 88017fE 1k /5143 B3 L 471 4 51 HA 46 A0 WL 0l

HEAR WEME (FEHRED BE (EHRED v
FHTE RAE FHTE BRE
LH198BC,F, 21 14 17.5 17.5 1.03
LH198BC,F, 53 12 48.75 16.25 1.157
LH198BC;F, 21 9 15 15 4.03"
LH198BC,F, 10 15 12.5 12.5 0.64"
LH198BC;F, 8 5 6.5 6.5 0.31"
LH198BC3F, 21 3 18 6 1.39
LH198BC,F,;xLH59 29 0 145 145 27.03"
LH59 BC,F, 7 5 6 6 0.08"
LH59 BC,F, 8 5 6.5 6.5 0.317
LH59 BC,F, 35 13 36 12 0.03"

T £ p<0.05 R ANE# (Chisquare = 3.84, 1 df)
# fEp<0.05Ff, W3 (Chisquare=3.84,1df); {H7Ep<0.01 K ALEZE (Chisquare =6.63)
" fEp<0.05F, ©3 (Chisquare=3.84,1df); 7Ep<0.01H} 1 E ¥ (Chisquare =6.63)

R L N WAE
v*=2[(|o-¢]-0.5)*/ €]

Ko =MEEFIMR R AR, e = HHAIZEERR, 0.5
F& HUE BT K Y ates B2 1E [B T (Little and Hills, 1978).

MRPE SR T 45 R (388D, Bk T LH198BC F 1 FILH198BCoF;xLH59 4>
AL, B e AR R I EI/NT3.84, 6B SEBRWLEE ()45 B bE 41 T~ 350 T 14 43
A E . LH198BCF AR 143 #7145 SR AEP <0.05/K V-~ W8 H 5 A (7] 22 5%
WE, (BFEP<0.0UKFTFERAEE. MLHI98BCFxLH59H AL 1)W1 £ {8 5 T HE (1)
SDEZERFERBT B (LHI98BCF,) M A IERREHFAT Tl Tk B 5]
[, AT 5 3SR A R A S
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X —FE T AR B AL S )20 b 45 5 S ery3BbAAlicpd epsps3i K] i BAAN T ) B — %
DISouthernZ% 42 73 M 45 e — 8 . X gk LA DIIEBIMON 88017 148 A\ 7 41 A2 e
P,

AR, 2.6.358 43 5 T 2 A AL HACH B Cry3Bb1 2 H 1 Western 118 23 4T .3 B L
wEREME (F12) .

32 HEFAEVSZESCEAEDEARRZEMETHNER
3.2 AR AFRFAER

2001 —20024-7E S EES: T 1 18 AR IF H AR5, 1744 7 MON 88017 %114
MR EHERPIRI: DEIE ST BB SR SO%IERREUN KA. 50% M8 ki 22 R AL
FEAL T PRm PRERME . A BESIHREL. FAEN . ZAHEMR. REMR . FFRAE.
i aKEMEE (EREK. BARMEAMFEARRES)

9 2001—20024EMON 88017735 H 18 5K H ERK IR I HE L R

R 2001 £E 2002 4F

MON 88017 Xt F8 MON 88017 Xt H
YIE S (1-940) 3.7% _ 4.1 7.6%F 6.5
FUHE RS 69.1 66.8 64.1 61.9
50%FE PR HCk K2 66.8 _ 66.6 58.8% 59.2
50%HE PRt 22 R 66.9 66.9 59.5 59.8
M () 45.5 _ 453 3.8 3.9
PR () 88.8 87.9 40.5 41.4
TRER 5.5 _ 5.7 82.2 82.8
a2 SE MYV 61.6 63.3 0.5 0.4
BT BR/NXD) 0.5 0.7 2.5 3.4
SEFFEIER CRRIZINXD 5.4 4.1 3.9 4.1
AR (RN 0.7 0.6 53.8 53.0
AR (AR RO 54.5 54 19.0 19.4
MR & KE (%) 22.1 22 54.9 54.6
e (/R 153.3 148 150.2 1434

bORRTE AT R TR T AT A,
*  JF p<0.05 7/K°F-'F MON 88017 5% 845 . 2 1t 2 ¢
" £ p<0.05 /KFF MON 88017 5%} IR & 2 1 H A

TEIANRE YRR G, B2 R S A 7 AR RA IS, Eckh B, fhez B, f
R ®RE . BER . FPRRE. MRS /KEMPES, fEiXe 545 77 A4 58 %
SRR T, R 50 %6 AR R B0 R BUE 20024 (R 56 TMON 8801 7H1%} FE A 4iit 2% |
ZER, HXIFARREE - HEZ AL ER. B, MG ERERIFERRAE 4
ARG AR T DA 2 3], Hyk, B 220024 AR 36 -, MON 88017 A1 & 8] {1 ~F- 24
ZFIR/AN (588 KXF59.2K) » AEBFHEMZHEN; HF=, X20025 % il E s 751
AL A W EZZEIMON 8801 7F1X} FiEIA B Seit2% FI R Z 7. BT 40H0E JIfE —4F
I ERMEE B Gt 2 LR EZE R, HFAGEULHIMON 88017 1%} HE (1) 4= 4 77 xUF1 A= 5
FAHZA . —K, MON 880175 He 1A & HUE A Z 1R /NIt Hib&H N NRIg B %=
STy TR, IXFRAEE ST RIME 2 R IR T RMON 8801 7MY RE [AI kY B . i 22 1
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B BUR P2 8 55 5 A 58 Ty sSURV AR JE R DI A R IR BRI E R . s BRI Hr R
B, MON 88017/EA=%d 77 AN A FE R 7 1] 5 R e JE IR 6 R Ve 5 2 7

3.2.2 fR#TT A AfEERE

T oK P At s 35 DR A% 16 O SRR R RE 715 1 AER TR S RHIE A AR5 06 8 % 1)
MR AR ML, d 1l #EF X MON 88017 I fe i Kt #E4T T WF 5L, LA %€ cp4 epsps Al
cry3Bb1fAELE . FEHIRIEF*Y) (CP4 EPSPSHICTy3BbIE HF) HIFEIE. LA AL
R I JFMON 8801746k Rt & 13 2 K AR Bl o i 4e A4 &L IMON 88017 LA A AH M st A% 1
B AR A% DR o HR AR iR SR A K AE R o RIS 8 AR IR R4 T Hee i i A R oK 24 38
FRAE MR L RITERAE S IS . R0 I AR R A A & 2003 4F 71 25 [E] 7 1) 5 M ) Jersey 2
BEAT ) TR] 6 B AR AR B URCEERT CUSDAREMESCF03-112-14n)

g5 3R, MON 88017 FIFEHEJE RN HEAEAE M I B AR EAFAE R T2 B 1

S5 (%10, K13 AE 14) . MON 88017 5 EEEREFR T L, B AR IAER A0 /)
(B 2 RiA BIEG T E R KT (99.4%% 98.0%) , (B - FHHZERE/NFH = FH
TEHn A3 71 BARE B AR B R AEK A2 1% 1 A BUE TS A (86-100%) (3R
100 o FOKAEFAREMACK, 108 195G J1va B AT WHEEAS B EOK I 0% 21138 K (1)
100% CIEAIAHEFEHMERIRIREE) , FrUFATANNIZ —Z R (1.4%) BUN, AT
HALY) X X FOE, FEXTREAHEL, S cpd epsps A cry3Bbl A, %
IEHFEY) (CP4 EPSPS F1 Cry3Bbl 2R ) + DL BB FE DR it A 4 A 1 R 0 A e g
MON 88017 Te4} HI4FE

10 MON 88017F0E#% F: K Xt FRAEM KR 1) Bt

1k Wk FHER (um)' B & SIHAERN (%)
MON 88017 78.8 99 4%
A L R Xof HE 77.0 98.0
BT KA 60-95 86-100
*FRIALE p<0.05 i} MON 88017 X EAE G il B HER
"FEAKH=3
REAKH=15

S TETUAN 2 IR RE A B 82 31 () {30
- w e y i
o ' - .F |

®
o’ ® o‘.. % 1.::.. “
b :..:.. ....‘ .....ﬁ..

o %0 .
: Bl -
® E . . aa .-.
B 13 MON 88017 ERIEMB S (100X) & 14 ﬂk%ﬁlﬁfﬁiﬂéf MRES (100X)
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BREKAER AL, FhFRERE RIS fr 2 K B EE 50z —. MON 88017
SNFPEIRA BB B TS, I HA B Fh 1AL 38 7 AR RE A 2 ik
A KRS HIT SR B R S, oK AT DU 2 4230 6 H T 3L A,
BFEFEIRE N, L2 Han M B .

55 A R BRYMEIRA:

WA PR A P AR AR UL, AR B2, B (1) A SRASIL AR
APV TAMERAS (20 WTERC TRl BLEE G (3) W ZIF(E G IE e 155 & AN AE
PRAZA IR AR (4 PHERRERBAG AT THES EESEN it m
B

TSP E B (B KSR B IFFF Zea mays ssp. mexicana Schrad) /&5t 1455
A ALK, RSP RI GRS R I, e E i, vl E RAas. oK
W 2 PS5 PH B BB R AAC . (HRRAEARTEEY) A £ 08 3 K &HR/ArASL, ERE R E
B s PO E REZR I E R0 AE LA I ) B2 N LB R IR, XEhRA
AL R FERJTE (TR BIBERD  (Wilkes, 1967) .

F—NESR R BEEARE B IR T SR VU B R B AR, 16 Fhas vy AR K& R 12 i,
FANAEKAE ST BRI at Sy . 6% BRSSP AREE R (Tripsacum floridanum) RAAE
KIEH D HiA g k. MARTER /S E S HINEKREGBEREIAAS, (H5H AT pT e £
A5 AR M2 SRS R, 10 H I3 AR IS MK A B 1 (Galinat, 1988;
Manglesdorf, 1974; Russell Al Hallauer, 1980) -

I TR B o B 432

FEARIE (0 TR A, AN [5 SEAh E) AR o 1) m] DU B AR 28 A T REAT 2 (A A e o XA
AEK1 T CALE AR [RI 3 e Py AR RE PR () R AT s B PR AR (19050 o B PRI ) i st A AL s
TR HBLHE

3.2.3  RERHA

FhFHARHR CanfERifh 5 SV —FAEE YL, X2 —MEZERRME, miX—
Rk X 24w R R 2 B4k 9< (Anderson, 1996) . MRARHLH], ALFEERLFH T FIARBRHL ],
BEEDFRIAFRITIANE, o R & S PO R R RS2

T L #R A F) 4% MON 88017 (LH59 x MON 88017[+])/LH198BC3F;) AlldF4% % A %}
f8 (LH59 x MON 88017[-]/LH198BC3F;) [FFhFIRARAN T A RetEEAT T 05T, ok,
FILAFE T 3 DNE BT KA FE RSB 5eF T 2002 FAEK 2%
(Puerto Rico) FIE L H (Hawaii) HRIGIBIKER. B KRBT EKENHEIT, 4
WEE . Wi R IR

o KZJ5. 10, 208%30°C|H & i J& AL HE
o K#5/20. 10/208820/30°CAS i Ab 3

BT HT K P2 (Association of Official Seed Analysts, AOSA) HEFFEIE S
FKFhF R KR TGN 20-30°Ce BT K 2 E0 s Bl B9 Fh ¥ AT DAFE & B T E R,
PRI TSGR FH T <20°C FAI B2 A BESR VPN A1 PR IR ARF M o i3 VPAN 1 Rk 5 MR IR
BRI R H 0 E. A E SR A 8L EIEE I RM T E 8L B IR
BT B BT T A 8. RS TRH SAS A, ZEREEIKFEN p
<0.05,
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7E MON 88017 It Ha [a] Fh 1 Hf R AFHER 70 MEHEST LR, 4 61 MEUEXHAE p
<0.05 F&AREZES. WGP ERA WERESZFF; MON 88017 534 I&TEA 7E Sitd
SEMTHSEOTHBE A ERENER. BAREEEROEIEXS N 1 AN EFEM T
RESFE. 1 AFETRFRIT L. 2 ANEIEE R T i R R3S LA 5 ANE 1 1R AT %
X X 9 NMEEREZE R MY L BAE<10°C fyibiry, X465 AL EE Y
R HAR ) TR T T8 KR . B 7EAE IR R R 45 R RN N 2 L =
S RIIG R Rth, XEEAET . AES H I M= RAR T e T RENLRZE 5|
L, R XM ZE IR RG22 B R 35 2E 7 IR S 2 B Bl T 58 XU PRAS 0 284t (L
S PR A [ JR DU RN AR ) o [RIRS, X2k 5L, R A W %2 3] MON 88017 5 fifi sk
FhT, RFFEFER M EME AL R . RN gD 7 oA G 5 R R KRN EARE
AR PR RS 12

324 &M

MON 88017 AIXfMEFEME MK EMEKE LERAS W 3.2.7 #i75. MRILELA
REHEIRMITEAGEE G, MON 880178 5 JLAH N i FF 4% 5 DR X HE AN B R K 22 22 Mk Eh
AN ELAG 8 I s D& B R A BB A . AR, TERME A = I R AE PR R R FR MON 88017
RN EA cpd epsps FE A AT DA 52 FH Bl SS BR 8570 11 58 it

325 AHFERFEN

UIRTPTA R TR AR — AN PO R T, FTDAARER I IR ES R
o TANEAM LR REKIIRE AN, I8 RN B2 FEE IS T
NIBYIFREIRE ST, B R AR 55 5 1 BE 1 SAT T ke

ORI AR A B 7 ZEH, TORAh 7B SR 2R B A RIS P, PR AR v B AN
REAFIT, MRMERAR . BUTOKRABAE N — R A, POV TORE TARIEY), X Hit
frik MY R 5 s FE B R S AN SRR a M . T E
KEEHISERY A, AP B RO 2 E AR . R, RIS B S KORLAE FH TR) AT AN
FE o) 28] 6 P FR e BT, tBANBEAEASAT . VAR B TR B A . ORI AR
T OARERS AR, BERAE R AR AL ) (Galinat, 1988) o T H, Bk
A DU N KRB RITEACAE, (B2 (18 Tt ] ARG IR X4 B 2R B

AR AR 4 2R . B OKMON 88017/E LM AF s (i« HUAGEIURYE . W 2F AT
SESED) I GFAERRT) AL GER Ak S KA AR 5 T S AR A
DR AT 200 (A3 M RER ) o

3.2.6 HEFEVKSERIGLEEY . SR AR et

—HREHEYIEA, T-DNA WA FHEe LR BT 75 H e,
AW DNA 2 eEY Bl get: LA, BRIEESA 445 (Huttner et al.,
1992; Bakkeren et al., 1989) . [, MON 88017 t H {3 PR3 1 A 1 44 28 6 7% 1 75
HIRFAEMEMME (14335 « WMETE 1L.4.4 SBORRIFE, HArt A Liak
B HEFE R B4 AL AL L KR AE YR KK 4% (horizontal transfer)

3.2.7 BEARFRAR TR REME

EEE R FERESHE TR R, TOKIFAME NI ESH (Crockett, 1977; Holm et al.,
1979; Muenscher, 1980), W AFITERLFREUN HARIFIA HE4EFZ R E (7 CFR Part
360) o BEAh, EOR—EAESMHARE, HFERAEMEREEFERENHRE. FRNER
R R B AT LT, Frbl, FKRARIERN—FAREAEE, BONTE KR TRIED),
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X AT BRI T 5 A Y RS AR AR S, T AR O Tk AR T L 2k
BT IORBER S 2, AR TR AR & BRI, SR, B AR TR A
()TN FH 1) 28] 6 2 D it e, RN BEFEASAT . 7KV ML F B 0K B A

ZEMON 88017 F0%} 18 ity 5 U AT 78 B, RS AP ARBR AT HE AR E (HL3.2.3%6840)
FOT (3213850 FAE LA S (IL3.2.28070) BT T 1R, PREEMI2R L
RE 13 s W AR A0 08 3, Rl R M) A Bl 3 . FEIX BRI PR A, WA KR
MON 88017 XFHE. AL FHE K M E KT R AR ES, ETHAEA
FG KA RIS A B A, TSI R SRR N eI ERA XA g .
4h, HRIFUSDA-APHISIE A HI AL E, ST AHMON 88017 H [EHRLG /N X, RUE AT T
TR, R IFR B R HAEAAE R EEFF AN LR S KA ZE R X EE
B, MON 880175 A4 22 [R X e R B 5 IR R 4 A8 Fp— A, AR B 22 54k i i

MON 88017 & A Hi R 1A F K NK603 [FIFF: 45 1) CP4 EPSPS & H )it , J5# . T 2000
SELEEESH TRk . R E I =ER, R RIERPEA X RN ERE
FEA Y AL ), MON 88017 Hif45 Cry3Bbl A, XFhE A AC Lk ibit
TN £ 1) YieldGard HifE SR 2K (MON 863) B[ Cry3Bbl & [ i fE & LR 7 51
A 99.8%MIAH I . 7 YieldGard HUHR HLF oK, 7EHRE fEFRXT MON 863 M & It HE L
i (REESCHE 01-137-01p) IR 24 PFAl 4, USDA-APHIS A A: “X NS AR,
B, kel H B AR, Bt A2l MON 863 AZ i — M &, 7

3.2.8 HUHRFEREYX AR MR EKIE W, BENHEE PR RNE FED
ib)=A

MON 88017+ b5 440 T KAR SR i

MON 863FIMON 880173 LLKIACry3Bbl14E H, 1H —#F XA EEME. Fil#sA
AR X A Cry3Bb 1 25 £ WTHEEFR T h— 8% H it (Colorado potato beetle, CPB)
M E KA B (Western corn root warm, WCRW) —#h BB E A5 & (LCso) AT THIF

(FiARE6a) » 45K, MON 88017KIAHICry3Bbl4t % CPB4) - ATWCR W) HL 1]
P FILCs0%3 11 90.84 pg/mIAI139 pg/ml; 1MMON 863 1A #] Cry3Bb1.11098 [ LCso I Ay
0.95 pg/ml 1100 pg/ml . X P Fh 2 [ %F CPB F1 WCRW 1A 5 [ 52 i t1 3% A & % = =7

(p=0.1262H1p=0.2443) , K ZFAEEDFThEeATEE 7 1R 225 [F ). MON 86324
FEh ERAG A

o L AR JE 200282 F12003 £ #E4TMON 863 FIMON 880174 WCRW 4 B 47 14: 1)
HH RAEE « 20024F 1 HH (AR IS B FE AR T A6 . ARAITE . PO AR 00 n A0 = IA R N 17
ARG 25 2003 4 10 33 56 00 5 7E 4K Br] A R AR R 3 W 0 i S ARG . IR A RN
MON 88017. MON 863 FEHEFL AN RE, RAMALX Hixit, 4XEE, BAT7X, 17K
17.5-2055 ], RAT300E; 7EE KKV THEMWCRWHLGE, 0% oA R
1400-16003, T F ARAEKMVTER I A A HE, ST IHE10ME. 458K,
EFEFE D B KR 215 FEE (RDR) P N1.47 (JERI0.81-2.38) , AEFEMFIR
6 b 5 ) A 22 Sk 3 B 2 /K T (P>F<0.0001) . 1iiMON 88017 FIMON 863/ Hi gl —
;| EERBREZER , EFTARE ST ES  B i T e R R R, SFHJRDR
H0.12. HEATPAIS H 4518, MON 880173 1A ) Cry3Bbl & H A] LA AR T T KR e,
FF HiZ & 1 5MON 8635 1A 1 Cry3Bb1 8 H T e & 55 7] [
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POE | inast )AL
a. CP4 EPSPSZLI/&

MON 88017 F1H"E HLAIEMEY) = 2E [fICP4 EPSPSER (A /i, ML T3R8 rpAE M A 2E
ML BT 2 AR RIRCP4 EPSPSE A i, Rk, MR IX— S sen] DR SE R 7= 2k
[f)CP4 EPSPSH H i A2 HA X BT d A A sd e . RAE ik, —2efF 5t A i
I R B R Al BT KAV B & B0 5 sh ), #E4T 156 % I A (Goldstein, 2003; Boongird
et al., 2003; Jamornman et al., 2003; Harvey et al., 2003) . AR MERERN B R, T3
AV AT SN E RS EI A (REkr . R AT ) o X T
RRERITEAEAR, HEREE 8, RIFERA: T 88774 CP4 EPSPSHE A i Pk
IEVEMIRI SR, #RWIEZ 3 CP4 EPSPSER (5= &P (Nahas et al., 2001; Dunfield
and Germida 2003, Siciliano and Germida, 1999),

EFXTREF= A CP4 EPSPS £ M it ()5 2L A K B AT U H (AR Ee, dF—2DAEsl 1 8k
)5k = . 2T Collembola 12 FEPERITFEE M, PULARIERKEAERFERERRA FAEKT
WK E, FFEAEEMAIE (Bitzer et al., 2000) o £FXTESFIEE I RE N KT
PR R G HAT IS T e, X ADNPURIEREER T R S A B N B, R
[ AE ) PR A S 1 22 AT BRI R I AL (1) 22 ¢ (PR Ry BN ) BRSZ M 1 B B ) () B AR

(Jasinski et al., 2003; McPherson et al., 2003; Buckelew et al., 2000) . i} MON 88017
[ FEASBEXT 15 B B )= AR AT A 52

b. Cry3BblZ&ZAF

USDA F1 EPA 57 E2Xt YieldGard fRHL EK (MON 863) 7F=4:f) Cry3Bbl £ i
AT T MBS . £ MON 863 B 22 vHli . (H1iE 5 01-137-01p) , USDA-APHIS
Z &7 Cry3Bbl & H A AEFRAY) (NTO) , AHER 25 A0 F0 52 ) i ) BB K
AR TR E RS . USDA UM%~ i [MON 863 [H e gkl T kA EL, -FAk A
A, AFTREAAERE AR AFBATFMN BT RAOVKIMAFEEEYH R
T2 4, MONS63 K Ho fE AR AR il Hh A7 (IR 2, AN 2 X 52 21 Jal ol 1) Bl 2K 4 141470
Folt 7= R AT AR 520

RIEXTJLA Cry3Bbl 2 E AR AT IR IT, EPA £t 1928 0 Ak A4 AR50 bx
B NRRERYM, X724 Cry3Bbl R KIEAT T 2 KRR ETAE, PSR
MON 863 HIvEM (EPA, 2003a) . EPA it FE& 3| 1 Xh Wil K4 (40 Fhml B8 7= A2 R 5 )
MEMEE A Cry3Bbl & H R A . FIFRA B2 514 (SAP) 45l (EPA,
2002b)  XFEHEE KK WA EPA IR A RE N, AT T %5 ME. EPA BiE, “A
FA R HE BAEAEME, EBUEH R Cry3Bbl AKX ARFEARET A L KA 133
R AT XU . SRTT, 7E 2002 4F 8 H %] T FIFRA SAP ZJ5, FMR#E—LA AW
B, AREWGERIEAS T 2 AU . AN O R AR B S5 e e A g — P .
o LIRS 24 I HLHE RS EPA ER AN e (5 B VR

A7y MON 88017 &4 Cry3Bbl $RHJ, XA H A # AR EATE D) fE B 45
T MON 863 F=4:[¥) Cry3Bbl & [, FTLA, XFIREETE RS 14518 N A EH T X —
TAR . EPA fEN MON 863 y: M SRR IEAE AN £ s, K S FF MON 88017
TG 4518

XA ARERMER 228 (LSS RSEs) |« AKAEWR (BERUKED  FEAER A HES)
) (Collembola « B, BIERRMLN R, FlE . Ar A ME) , Jefl CitfT 7 — &
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FIRIBEFE, VAL T XAl 7 Cry3Bbl 8 B M AEFERRAEY) (NTO) WIREZ AR
SO, IXLCRRRERAE D T OKEM . AT Cry3Bbl ARM ) ORI FPRLEEH
AN, FBE T EAHsEME (B BORBATE LR Cry3Bbl 2 M HI A T HAR.
BRI HL, #RUESE T Cry3Bbl & H B M I JC ML I RN E (NOEC) o 145
NOEC i i KGR (MEEC) Wb Ee, 1HE TIRFR&/ME (MOE) . 453K,
MOE HMEIET 3 53] 141 522 18] (EPA, 2003a) . MtAh, % HFRK 10 1 35wt%, 4
TR SEES . BYFSAIBE S R M LA Cry3Bbl & (A AR R0 TR, &5 3 & I
BT A K BTG AT AT AN R 520 o

i LR wEAT B CAEREAR AR MR R 45 SR 28 W, Cry3Bbl 2 [ it A2 0 JEHE
P AEDIE BT R B RS (BORHR P 6by cv dv ev £HI )
329 XAESHENHERRNAEFEH

WIFT TR, EMON 88017H1H #l F K I AC Tl Z (B I AEM) P AR R I 22 7, w2
MON 88017fE7=2ECP4 EPSPSEE A fICry3Bb1& [, K ifia] LMEMON 880171 52 & H- i
FBRFFFHSTEORR B fEE . BIH TR, BATERKILMON 88017%f A A FA &
AN R FE .

33 HEFNEVSZASCEAEMENSMEREEZHFHNER
331 FHiH

TR BYMER R ZRIE, BAIRKI 2NN L, —BIAnt N g5 2
Baml, EHIHASHEETKS (White F1 Pollack, 1995; Watson, 1987) .

CP4 EPSPSTE A B Z &P
a. CP4 EPSPS & A5 2 4185 H 3 #Z IS HT

FIF FASTA AT N T B, M%7 CP4 EPSPS % [ #1 ALLPEPTIDES
Bl E B M AR A A E (BRIREE 7) o %8 ALLPEPTIDES ¥4l E B & HF
5|5 CP4 EPSPS [FAFEE#EAT €. 5 CP4 EPSPS & S AL & /2 B 3L R Pk
5 KE (Glycine max) FHIEA (Bid'5 AY125353) , %A 455 NMERERES, &
BHRIK100% (E-HN 1.4 e-165) o IX—&5 5K P MON 88017 H 3Kk CP4 EPSPS &
A5 e &G m bt HE R P A (Roundup Ready) K5 1) CP4 EPSPS & [ /& —F¢
(). Ho BAMEUE (E-fl<le-5) HIEAWMEE T EPSPS HHH.

5] £ 2 F| FH FASTA J5 %1 70 it 8] AF 38 43 #r 7 CP4 EPSPS & A 5 # & H ¥ ¢
(TOXINS) H 508 A SE /I ARALME,  FEAR B AR AU AR BE X X Se B AT T HE7
Hor f AL 1 2R S R ZE f A (Bacillus cereus) M IEIECIZE S HEH &
1E5MEP11889) , —HABINERERES, HEKNEF282% (E-HN0.26) . Z&45R

FKIHCP4 EPSPSE H 54T CLAN 8 2 & (A vl e H A AHALL:

FASTAF %153 ¥ 45 R 2R B CP4 EPSPS £ [ 5 CL A1 N SR AN sh W 4d A 521 1) 2
KR A H e A YIS R A A A

b. CP4 EPSPS & H &M 0 RFZEEZBF I

Harrison%¥ (1996) F|H KAt & 4= 7= f1CP4 EPSPSEEAT /N f SV 28 1 5 #2210 7%

(HARMELD o« KFFE A P2 CP4 EPSPS R [ .4 # iF 52 5 MON 88017 £ ik 1
CP4 EPSPSTE /22 [ (FAME12) - CP4 EPSPSH [ (14 FH % F B — 7 & HL77 &
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k572 mg/kg, SEIGHEHE10 R MEMEF10 R BEMECD-1/N AL . SZ46 H ) CP4 EPSPS
HHAL KA EEHERI . 250 %A K I CP4 EPSPSEE H AL XS T/ B 147 7%
o IGARRIL . WEE TR FE R R B 2 WA A A ARG . (R, AT BAIA Xt
T°CP4 EPSPSK i “ L r ML AR K" (NOEL) MiZ% T+ %2 K572 mg/kg.

c. CP4 EPSPS & 7 #4k4E #Agrobacterium sp. strain CP4 g7 41

RAFHECP4/NF (Agrobacterium sp. strain CP4) AR A= M8 Ry Hefg 7= A4 R AR
[R5 H BEEPSPS 8 H 1y A H AR I A HLH B HiME (Padgette et al., 1996) o %40 ]
SN, BICP4/Neh, T3 EMAEEEFR%E (American Type Culture Collection) i
TR % e, RAHENE T RITEAAET N, HAnEKE RIE R AT E K
{EA A AR shW) B A BOREE ST, T HARKT B — AN 2 B8R (FAO/WHO, 1991) .
AL, ARIEFAO/WHO (2001) i, H Rk A FIIE A T 09X 20 B M 25 1 e

BEARAE DI 22 A YRR o LR A ) AR S I VE 2 7= i B I R &0 1 /A% (1) &
B, AR R AR I X = RS 7k, AEPTRIA K E40—3—2 (1994)
PURIAMSE (1995) . HiAIEMEAE1445 (1995) | PURIA T KNK 603 (2000) AlHifis
HEE (1998) .

d. CP4 EPSPS & A 5#)H855 5%

FIMON 88017 (KiACP4 EPSPSE ) #H47 K MO0 K MEF= AL 1 & Bk WL R kT
Cry3Bbl1 4 [ 8 2 AN R 4 B sh WM 7R e 25 2R .

e. CPAEPSPS S XKETFEMH RE KK &L 7L H) 5 FEPSPS #9114

TEMON 88017 L 3R 1X HICP4 EPSPS H 2T L&) iZ A7 1E T & & b A KLY
HMEPSPSE . WF 110778, CP4 EPSPSE A1 KARFAE T-HEY) B 1) % A EPSPS B
EVE I, AEEEEY (KSR EXK) « EEMMCEYSRIER &S (CnEEEE

(Saccharomyces cerevisiae) i) , TXLEAEYIFIE A EA N KA 22208 2 1

5t (Padgette et al., 1996; Harrison et al., 1996) . %1 CP4 EPSPSE (-5 75 & Fh £ df tH 11
EPSPSHIARAIYE, i AATH BE H Oyl 27 CP4 EPSPSER H, M AH O 'E 25 N AN
SHYIEREF= AN R HbAh, [RYREPSPSHEELEAR & /E VAN 1 38 ik A= 4 B e T T ANTE 1Y),
IXAE B CP4 EPSPSHR A UL T AT A BEE M AN 25 NARFN B0 iR 3 B it 1 S 165

F11. KIACP4 EPSPSHE S EE R 75 R H BEEPSPSHET LLE
CP4 EPSPS KE  EXK  #HEH4 KGIFHE  B.subtilis  S. cerevisiae

o A [Fl 2 471 26 24 23 26 41 30
YT FIMLIE 5] 49 50 52 59 54

f. CP4 EPSPS & 47 & /i R B FItTFRHEY B HI 17 7E

H M 19964 EHTHTTI7 LASK, 245 CP4 EPSPSIIEY) L&) 12 Fikl HEAT o £ S A da kel
. TR KBS — R PURIEFEFE R K . 40-3-2 50 & H AR IR 21— &
CP4 EPSPSTHEHMI/EY . £120054F, EEEE KT ~X O G2 K EHARM89% . Na
BRORE, PURIERE (40-3-2) FETAERIZ 34055 wm, GRS FE AR K57%
(James, 2006) . ARIEIEE, AERIH K E ARG P H60%n0] 583 A CP4 EPSPS
EHH.
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bR T KRG, Her® EEAERE MR TR A EYB# R A CP4 EPSPS& [,
BIEPURIEFI TR, . FEREESE. BEREMDEMPIRIEMRIE. 1520054, XEEHK
ISFEILRIVEY), IR —MRAE SR (stack) , FERIRIMHE TR C 48T 76990
JiABl (James, 2006) o M2, £EAE1/ 40 &SGR AF ]85G CP4 EPSPS. Ul b
FriR, AATTM19964EHSENTFUETH 2% 5 47 CP4 EPSPSHI & M AIGE R = i T H B A 1T
AR 2R B & CP4 EPSPS 1 & fb B AA RS NES B ARAA Rz . Frbl, AEHIA
AMON 880174 & & 45 CP4 EPSPSH [ A& i Al k2 22 451 o

Cry3Bb1%E H &M 2 &I
a. Cry3Bbl &AL E41& H 3 FZ UL

FIH FASTA A0 Ari e A T A, %t 7 Cry3Bbl % A Al ALLPEPTIDES %%
0 P R SR AR UME (BRI 8) o %18 ALLPEPTIDES (4 & B3 (1 41
5 Cry3Bbl MIAHFE AT e . IEWTHARIANFE, 5 Cry3Bbl & &AM E A Z
Bacillus thuringiensis H [ A H Cry3Bb FHEH (CZidS Q06117) , —#H 651
NMARERES, HSFRIEH 99.2% (EHN 0  HEeBAEMHUMENEOBEZ Cry &
1. MON 88017 H13iL 1) Cry3Bbl & /& Cry3Bb & A KIEMN— R, ZEAMNEER T
TS99 45 (Raven Oil Flowable) & KA Y] Cry3Bbl & H HIFHNE>99% .

FASTAFY 51| 73 #r 45 SRR W Cry3Bb1 & -5 SR NSRS fid e 52 M0 ) 25 3%
B A B EAT RS R R R A FAE

b. Cry3BblZ A MO IRFEPEL T

F AR A BEXT Cry3Bb LK & Y 2 A MRk AT 17/ R SR D B a2 seis,  DAVEAl H
Cry3Bb1 8 FI i 75 2 51/ R AT e AL AN R ARREAR BT 35 N, (BOARIR T 13) .

S5 BT R FH B Cry3Bb 1 2R 2 8 K A B R B 2R P2 1, 9 H OOk BRI AT e =2
[*)Cry3Bb1 & [ )i %5 [7] T-MON 88017 B 31k I AE ) 7= A ) Cry3Bb1 8 F it (HEAR R &
14) . ZHHME. HECDI/MR, FHI0K, RAMMECry3BblE A AR k. 1
I8 € B K AT 5 Cry3Bb IR (315937 mg/mL) A13%66.6 mL/kg A& B 5 M55 &
KF, M TSR 2442 me/kg. BT Cry3Bbl&E ARG MEA R, ArUIARE—IX
Mi%h. T7E, 1%33.3 mL/kgEHESATAGE (HBEH66.6 mLkg) , LLIEFIFEFR &
2442 mg/kg, TEEEH (HO0) , #%33.3 mg/mL REKFE, ML %, TEIHEL
NI o — AN 10 FUE FRAT10 B BRI X R ZH, 421900 mg/kg, TRIZ5 2R ILiE F &R H (BSA) .
X E BRI TR B, Cry3Bbl &5 H B R B2 A AR 1979%, Rk, & 25 &R
1930 mg/kg.

TERFFUEAE, fEBYINHFE L, WA WEINLMAEENER . ERTRRE, WA
3 (F 4] [7] Cry3Bb 1 2K [ i V4 A J< 0 AL IR 95 B 220 AR . 7R IX —SEIG 451 R, AT A St
R HAA MRV AEAE (BRI 13) o Bk, KA B4 I Cry3Bbl & i
(R /N BRAZS Y B 2t IR D so7f) 2, K F-1930 mg/kgiR o 1X — 551 &4 i '€ JYNOEL .

X — I B 45 B [7] YieldGard PiaR 1 £ KMON 863 [ %2 4 AN BT 78 45 5 & — 30,
T AR R IACry3Bb1 & H, MMON 863 L4 #K15 £ [ EPA. FDARIUSDA it HE,
FAE BV 2 E KR AL S o P R ET-20044F 07 T MON 86333 1 F AR I T 50k
A
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N TEFXE, BRI FE I Cry3Bb1 8 R HEAT 1 MG 14 34 Sk T ki 3 2 Sk
Bro AEERXRSNE D AR SEAR T, BT R a5 i 7R KPR BE P A2 5 AL A SR AN R8O
UESE. B, BOANR T ME BN K (NOEL) o XL R TR 12,

R 12, B BUREBARAMEY AR Cry3 AR S Dk NOEL &

Cry3 EH NOEL (mg/kg) *
Cry3Bbl — MON 88017 > 1930
Cry3Bbl - YieldGard $iti H2 £°K (MON 863) > 3200
Cry3Bbl — Raven Oil Flowable 444 7| () BF A= AU ° >30
Cry3Aa4 - NewLeaf® + & > 5000

a - 560 1 % = AL #5754 NOEL.

b — Raven/ZCry3Bbl. Cry3Aad M CrylAcE HHIE G . 3T Cry3EH H40% (w/w), M
Cry3BblE [ i 4B Cry3 & F166-75%. ik56 A Bt i AL BRI 29 10° CFUMAMA, 2T
100 mg/kgik &

. Cry3Bbl & A #t44% #Bacillus thuringiensis 47 2 1%

KTH=e&ME (Bt) EABSREMMAN 2N, CaltiT I KENHT. Ho
4 FF 1t kumamotoensis 7 F & H A7 E T 38 b i — F i 7 2 8 =% IRBH M 2R UM -
19584F T, 3 [ 5T 46 R FH 75 25 AT B 1A 25 o A2 B/ N e v sl A A 7= B A % s P R Ak
VRS (EPA, 1988) , HAR¥FZ A /NRha] DL T AE P24 i i e R B d 4
TERM EARER . RIET R RERR, o DX R R A AN R R . R
HEA AR, HAaMRKAHM A AT KEFERE NSRRI R A E A
B (4: Cry3Bbl) o IXEEER FRYE DL R RREEAT 2025

a)  WIREMZIERAEUENT45%  (Wl: Cry2HICry3%5) ;

b)  RE KB FEMRAINE K T45%(H/NF78% (Wl: Cry3A, Cry3B) ;

¢) B RIEIEFRABINE KT 78%(H/NT95%  (Ul: Cry3Ba, Cry3Bb) ;

d)  FEIH SRR ERMAUNERT5% (41: Cry3Bbl, Cry3Bb2) , X—ZJlH
ZE RN R A I R I 2

MIIRE, VIR CEEE T Bt A e A RiEPE, HiiCryl. Cry2. Cry3
MCrydEm B 73l % i5H H  (Lepidopteran)  fH H AXUH H (Lepidopteran/Dipteran)
3 H (Coleopteran) VLR XU H B H A B AIEH (Bravo, 1997, Hofte and Whitely,
1989) .

EHHT T — RS AL et 2 20N G, EEERAMER)S (FDA) T
19604FHEHE T 25— ANMUAEYIBU™ i o IXLEHF FUANPPAN B0 48 2k i AR PR A 4 75 2
SN, X eSS 5 TR G A0 S e PN I e — FEIR o [F) AR A I L ) fie
EELVEE (USDA) HHbHE Ti%/ =M. 19714F, EERE{RE (EPA) #iFAUGEHE
WG BB R . MIBLLSS, K& B 2R IR &% o R M AAE YIBO™ R A4t
#E b1 . EPACEHLHER) P dn B 3G 7R B Y h I8 ) & MBI ) Cry B (Ut
CrylAb. CrylAc. Cry2Ab2MiICry3Aa) . KEFHZESUGEE RERY, &N W E AT

® NewLeaf is a registered trademark of Monsanto Technology LLC.
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(118 F0 Cry 85 A A B i W T ALV A A Rz, &b vl DI e 75 = & E (Bt) &
LA T 405E ) 75 = S A B 22 A N D SEARIE R 13X — ri (McClintock et al., 1995) .
TE 75 2 A A B K A R Rt 8 i R B N SRA@ B A L2 (EPA, 1998) &

d. Cry3Bbl & AR ixTe

o R 2 7 £ X MON 88017 % N 28 A B ¥4 KR I 52 M b 4T 1 K R 90 K ME F7 5L 56
(BEARIA15) o 2B BE 1T R FH34H Sprague-DawleyCrl:CD (CD)®IGS BROA B, 454 i
PERE&20H . HIHKRHASHLILY (ww) MON8ROL7TE KM HI22% (wiw) XfIEHE
B DR IR Kk A R R MR, B2 KRS 433% (w/w) MON 880175 KM i) a4l
T S KRS E33% (wiw) FEFESEDR R TR e . seagad e vb, 4 H b7
IR EE . B B AR A YRR . AT & am il AOR B 24 R0 (.. Mife .
JROHT) « MESSE HEE. XM B A . Seibas R, A KRS
AEE R IE R A K E R TS . IGRWZRE RERHEA KRR, AE. BEL
J W A B 2 2 B8 R 52 B S A FRARDRHIE O 2 . IR Rl AAS e, TR S &
133 % FJMON 88017 KM A~ 2 %f Sprague Dawley K Bt B A R 520 o

MRy E R ESR, FEEREH ST EREEMZEOET
MON 88017 11K F90 K MEF= IS UE P S 5G (BEAR#RE23) o S8 FH 140 L 7 7L Wistar
KB, FZARERENL T4, 420 OMERESE) o 7ANRIG A4 ) I 5 kL, &
A 3N B R i B R G HE KR (I FRRE (12.5% . 25% F150% ) FiI&r A5 34 7l & i JL R
MON 88017 F k¥ HIfakl (12.5% . 25%M150%) . S55R KB, R FKMON 88017
BANFRFER KRR, siiEsh. KRN TE, WEBREARE. BEREX
MON 88017 #1450 %6 71 2 2H K Bt P sl A Tk I8 P L 7=y, 5 5 A 2 R 2 2 DRI A R
50% R EAM LR B R E M E R (P<0.05) « KRIFFERF EKMON 880175 K fi A4 .
BRI HZ . MEEAERR. IS E & U2 b DA R 40 400 B W82 A 2 s LI Ay

332 dEHE

oM R H SRR 2R LS DA SUBR A A SRR AT LA A R
MR RA TR, BAEHA TR SIE A

R ORI T AR SR

R AR B A T EE AN K

AR AT, %8R F R OO A SUEIR B SR AR B E
W AR B R H AL R SRR AR .

PL 2 —1H 8 MON 88017 77 4E [{1CP4 EPSPS 25 [ AICry3Bb1 2 A HI45 A, JFH.
UE B 1 79 Foh 1 5 [R) 302 B A AN AT i e BU0E

CP4 EPSPSTE H Bt 2 & VP4

a. CP4 EPSPSZ A HIFE

WIRTFTIR, cpa epspsdift 751K H T — ARG LA, A HEEMAEY
i (American Type Culture Collection) HHATHI 7 E 5w, C&UESLIZ T IBAATE R
FE AR R ICPA/NFE . BT H BI&A B T 2 3 B AR A AT 18 B T 20, Rk, mrbh
fifi € CP4 EPSPS £ A A& R T — MO A s . sk4h, HRIEFAO/WHO (2001)
H B IS AR08 A5 AR AR i N 41 B 2R i 8

oW
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b. CP4 EPSPS & A &£ 58& H 5 & HH

EAKIEN IR Z Bt ] B b, # ] DUAE R AR AR PR DU 21 25 2 A X 304 1
CP4 EPSPSE . TEATHEMHL R, FRNIFFR A T REMEURA L, b HEK
FERLR PP B . EA S F562.6. 1370 f18 T MON 880174ME & HRIAHIE L, X
U5 R B CP4 EPSPSHE [ /i fEMON 88017 HL ) S A& I {E 5.8 g/g (dwt)  (F4) .
T E R E HMON 8801 747k (T E V35 1 70 BUN12.51% (B TRIBAIFE Rk E2) .
7E45E 5T MON 880174 ki, CP4 EPSPSEE 45 fAlt o5 F 70 # ] 2 N 5 A it 5

5.8g/g + 125,100g x 100% = 0.0046362 %
Ak, CP4 EPSPS#E A it R EMON 880174k st 8 H IR /N ELA
c. CP4 EPSPS & A A 2 A1 8 I /7 7l [l R M 9 L Y 15 B F 79T

1F 2003 4F, EFREMEMRZ S A T8 E DB SEER PR I (Codex
Alimentarius, 2003) o i I AR PR & 5\ B R0 2 R0 B0 < 18] 7E 2 2418 7 31 ik
FLaq B, R KM S AN E AR DA 80 NN A B K L SEBIFEAA £/ 35%
MR RAAMFEN, WHiZFANEAA ] REREBAE SRR . ZENEEW, R COAIE
SRS 22 IR AT A B 45 2R T DU 90988 27 A B SRR — e AN AH DG B ot e I AE SG 2 1K

I FHEUEE AR E 7 (Allergen Database, version 7.0, AD7) ¥4t T CP4 EPSPS &
H5&MEEE A 2B FE I EPEE (BRI 9) o AD7 % T FARRP Hofi K& )
R (W www.allergenonline.com) o Fl|H FASTA J7 4153 BT 441 xg 2% Fh 25Ul sk A A
CP4 EPSPS AHMESE, FARIEAIUER AT 7 HEF . AD7 £ids e b X L BUUE H, %
FALAT 1 ADNEEEARAT 1 ANESE 80 MM MK _E 5 CP4 EPSPS & H W& LR IA
Pk FH M 35% HLRME . KA (dust mite) B A Der FII (Gl 5 546852)
L CP4 EPSPS 2 [8)4 {RAK AFIARALYE, Hodh e 1 /S 82 MNREIERRKE I B - 5 M,
RN 13X 5 AN O FIE M A fEE B 30.5%. WIHRTE CP4 EPSPS &K 541 (455 M
) EibTHE, EENFHRD (18%) , H E-EN 0.51. 8 EI E-EE R 5
FIFISK B T80 P2 7 5 2 AR R B AR . — R, = ANF A (A 1 EL L) E-
EANTFERET 1 x 107 (A REU N = F 2 M B SRR, LB f R a3 0.51
ff) E-{E ANRERfi € CP4 EPSPS #E (5 Der F I1 B4 5, BRIy RIE7E — L8 E )5 B 41 ()
EbE bl e 2 BENL H Hi~1 /) E-fH (Pearson, 2000) . [At, FIXFRKFEE FIARIE R A
REAE N2 CP4 EPSPS S8R A B A [FIVR AR IR . HaR iy b b4 R,
CP4 EPSPS £ H A1 H & B < 8] A 2 1 R R

d. CP4 EPSPS & A A1 HIE B H9 e E 1 5 BT

Harrison 25 A\ (1996) 1EHA T CP4 EPSPS & [ Ae fE AL 5 i B [ At . AR R
H 524 22 434, CP4 EPSPS 1E B WAL R AR LA R 15 #0480, EEMHEK ARG H
ANF) 10 43%P. ik, BIEEf[K) CP4 EPSPS & [ 7] LLIRENEN B WL R4 H g,
o T PR

b6 J5 2t 47 1) CP4 EPSPS £ H B AEL B ) (SGF) JHAL RIS HUESE T Falb Wl s (B
AR 16) ZLI KA B R k22 T (ILSD A kR#E 7775 (Thomas et al.,
2004) . [A] Harrison 8 A\ (1996) LDARTHIREE—FE, AT RA 1 R A= 1)
CP4 EPSPS & M, JHWH X H SDS-PAGE #iz 4+ f% (colloidal blue staining) « & [ i E
7F (Western blot) F1 CP4 EPSPS [ 5 1k % s i 47 V-AL
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SEIG 45 BAIESE T K AT I = £ 1) CP4 EPSPS & [ SGF BRI {L . SDS-PAGE
B G tE5 AR, 98%LL 1Y) CP4 EPSPS HIATE 15 B Eh WAL (B 15) . Western
ERIZE 53 #2485 5 B, CP4 EPSPS 2 1 95%TE 15 #hoh ik 4L (Bl 16) . [FIFf, CP4 EPSPS
HEATE SGF HEFRAT] 15 £, HARMERRIRE] 7/ T 10% (R 13D« Bz, ATLIE
KIgAT B A2 () CP4 EPSPS 2K [ REFEASIDL 1S M HLIVGR B AR, P LAAN T REXS A (A B 7
G Syfen o

F13. R BIREE REFE £ K CP4 EPSPSTE A W) LU s

=TS FevEME (BAL/mg EH)
TG B B0 0 R BE R 0 FD b 4.92
I 8 A RS 5% 60 44 2.10
KIGHFHE #2421 CP4 EPSPS % (A 7E SGF B 3% 0 Fbdt 5.63
E. KT 7242 1) CP4 EPSPS (A 7E SGF B 9% 15 b4k 0.27
E. KT 7242 (f) CP4 EPSPS & A 7E SGF HLI% 9% 30 #04h 0.15
E. KIAFE P2 4E 1945 CP4 EPSPS & A 7E SGF HLE; 9% 60 Fhif 0.15
J& CP4 EPSPS it 5e xf f 3 77 0 #0 4t 0.02
J& CP4 EPSPS it 5e 0} B 15 77 60 7% 0.05
SR A 0.01

Cry3Bb1 2 A U 4 2 &
a. Cry3Bbl ZAHIFH

WHTFTIA, Cry3Bbl K A B A& M J5 2= 44T B kumamotoensisilE FHEG4691 H 43 B H
$5 4= 7 Cry3Bb 1 2 A i 11— N8 (Donovan et al, 1992) « 75 2= 4 AT B IV ffkumamotoensis
e MR A 22 CPH M S AL . 19584E LK, FR &k i — BRIk = A
A BOE A AT AP (EPA, 1988) o H T MTCHRIE 2 B KX I = S FF i
HredhoR A B R . A B R A Cry3Bb1 2 & T 28R .

b. Cry3Bbl & A £ 85 %& A T T HIH B

Cry3Bbl & H i fEMON 88017 L KKK 1 I &FE N 15 g/g (dwt) (K4 .
MON 8801 7Ff#i S B 5 T H /- HUN12.51% (B RIB R Rk 52D o TERE W
MON 88017 ki, Cry3Bbla& (A5 it o5 Ll i+ 5 .

15 g/g + 125,100g x 100% = 0.01199 %
K, Cry3Bbl&E A, fEMON 88017118 W 1R /NI E )
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MW D)
200 —
y5Is =
§§21 — _ . E. KW = A2 11
- &g «— # (CP4 EPSPS fEH

it = WEREe- - —— HEAW

215> —
44+ —

5

25

K 15. SDS-PAGE&R R e ta gt ], Bonaitb I KT =4 K
CP4 EPSPSE O 7R B v L AITHALTE L

K 10—20% R PTaBE RS B (SDS-PAGE) /) BB 4, LRI Mtricine il 4 GY
o KIpFFw =4 (ICP4 EPSPSH (1, RIEIHAHTHIIRIEZ, L AEHKIES00ng I o

KB R FEIRAT[R]

1 Iy R

2 76 B & E B H a0 R (PO) 0 b
3 JG CP4 EPSPS il 4 x] e (NO) 0
4 7£ SGF H.[f] CP4 EPSPS &4, T=0 (i
5 7£ SGF H.[f) CP4 EPSPS &£, T=1 15
6 7£ SGF H.[f] CP4 EPSPS &1, T=2 30 b
7 7£ SGF B[] CP4 EPSPS 5, T=3 1 4
8 7£ SGF H.ff) CP4 EPSPS Z5H, T=4 24y
9 7£ SGF HLff) CP4 EPSPS &, T=5 4 4y
10 7£ SGF HLff) CP4 EPSPS 5, T=6 8 7
11 7£ SGF H.ff] CP4 EPSPS & H, T=7 15 %
12 7£ SGF HL[f] CP4 EPSPS 4, T=38 30 4>
13 7£ SGF H.[f] CP4 EPSPS &1, T=9 60 7
14 Jt CP4 EPSPS )50 % B (N9) 60 41
15 G B 5 B 50 0] B (P9) 60 4>
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1 234 5678 9101112131415
MW k)
00+

63+

ppl BT B2

_ CP4 EPSPS &
-

36 5%

s
(LY g

ﬁ-ﬁ

35+

El16. EARENERZ G R, Basith IR
BreEICP4 EPSPSE A 7R B R B AITH L
K 1020 % B 1 Wi kf FE ke (SDS-PAGE) & & H. KIGHFF# P 4: \ICP4 EPSPSE A,
1290 % I 20 B FEAR S TH AL AT IRIR BE,  F2 3K T8 Ing INEE

KiE R B 7t [A]
1 Iy ERRd
2 76 B & A BT (PO) 0s
3 J& CP4 EPSPS kI Xt (NO) 0s
4 7£ SGF H.f#) CP4 EPSPS 5, T=0 0s
5 7f SGF H.[f) CP4 EPSPS &, T=1 15s
6 7£ SGF HL[f] CP4 EPSPS K H, T=2 30's
7 7f SGF H.[f] CP4 EPSPS &4, T=3 1 min
8 7£ SGF H.[f] CP4 EPSPS ZEH, T=4 2 min
9 f£ SGF H.ff) CP4 EPSPS &£, T=5 4 min
10 7£ SGF HLff] CP4 EPSPS & H, T=6 8 min
11 7t SGF 1) CP4 EPSPS &5, T=7 15 min
12 7£ SGF H.ff] CP4 EPSPS &4, T=38 30 min
13 7£ SGF H.[f] CP4 EPSPS K, T=9 60 min
14 J& CP4 EPSPS i35 % R (N9) 60 min
15 TG B & E B B 0 R (P9) 60 min
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c. Cry3Bbl &4 /7 A1 IR/F P IR £ B £ 5 B-E 7T

R 235 %7 (Allergen Database, version 7.0, AD7) PFAfh T Cry3Bbl&EH Y
BFhEEE A 2 WA EEE (BEARHE10) » AD7EE T FARRPHHT K 2% FIEUHR
(ILwww allergenonline.com) - F|HFASTAJF F1 73 M1 A4-Hf 52 - Fh 20808 H A1 Cry3Bbl
PIABAARR RS, HARTEAHUE AT T HEF . S5 Cry3Bbl & A B ARUME R B A2 R VIR B
[ (tropomyosin) (DI%i'583715928) , ZHE A N—A31J (Sepia esculenta) 13K
B . 175N RAHR Y] E =AM R F22.9%, HE-{H4.8. M#ECry3BblEEHA
Ky b (653 NMEHER) EERHAE27% . HMEAHOANSE CMERIEAAIIFEES]
LI B L Y F AR A E AR e K R IR 7 S A IE B> 50%  (Aalberse, 2000) , [t
Cry3Bbl &R H AN FEIERER H (tropomyosin) AN EA [FJRMEFFILIE . AR ELE M
R, Cry3Bbl i HAH B EUOR 2 [RIBA W3 1 [RIYEE

d. Cry3Bbl & /7 A BMH R T HIFEE M5BT

[E) FE 2 FI FHILSI B 25 A EgTH AL, Sl #A R AT 1 Cry3Bbl £& A i 7E R H TR
(SGF) FH M7 (SIF) BEIBEAEARRLE (BARIE17) . SGFEA & A K
fiff. KRR 2GYESDS, 1FA T SGF B ITHILAR . SIF A —Fh R A 1 &
KRS (BFEREARN) MRAY. KRHEAEEEPL 7 ESIFEFHEAR,

Cry3Bb1 25 [ 5 24 7ESGF 25 7=, REMCIGEME L . SRR 2 G SDS
PR BRI B AT 4 TR, 2K Cry3Bbl1EEH R E/DH98% (Z175KD) AI{E15F08h N 1E
SGF L4yt (B17) o 8 AW TE) A L, MERR T —ANEAFKE I (E
Gl , R T E, AW T . fERHE BB EIEYE (Western blotting)
SIHTEF, 4K Cry3Bbl & F i 20 4599.8 % Al {E 158081 N AESGF 4 i 4k, TEVPAL AL A
A MR BEAT B S KA B (8D .

4K Cry3Bbl & A I {ESIF BT 70T, IRk 245K A 8 A B ik AT VP Ak
i, 42K Cry3Bbl1 2 A 2/ 4599.5% ] 76 14380 N 7ESIF L g 4L (|19 o AHATEL
FE24/N AR AR T, WERR T iR Bl v . #HXFCryl. Cry2MICry3 5 i A 4
R, HACEHR T eKEFSREEAUKAE (REA) B2 NEEETERNIERE
(EPA, 2001b, 2002, 2003a) . X425 5588, Cry3Bbl & [ i fEW FLEh T 10 18 B2
W2 AL o

333 HEFRET

RYEOECDIM B KL,  “TEHEIKRFMPUE FRE TR RIAR TG RE, RAHEERX 3
R EIR”  (OECD, 2002) . li%E TMON 8801 7Ff ki B i E 75K T (REEE AR T
B A (FIZERER Flp-F 5 IR) ME &, JF5 WM ERIET TR GRI4FIH,
ARIRELS) . WAHAMER G HEEET. Kk, BTN EMON 88017 B4 7E 7% KAl
URAEAR =1 B B [F) ARG 22 IR K B S o 2 S5 TR 1)

334 EFERS

FE2002FAE K ZEHL, 76 E & B ROK A X I =AW AR 56 A (Towa, Illinois and
Nebraska) #4177 MON 880171 H A4 . ALiAA R FEMON 880171 4 3 A i HH xS
B K. 7% B A FIEMIE 740 C LT AL R B 3 T K Ze 58 Ffh, DA fE12
MAF SRR X ] . EREAS H ARE A5, MON 88017 X FEAIH & i M Ak Tk A1
e AL At BXAZKRES . WEFRZEM U, SR/ X T Rk
UltraMAXBR BT . 75 2000 1/ 5 8 BLRIRE R REAS,  FEFFRL R SR IBOFF RS A

UL E HIESS (2007) —MON 88017 55



I MRS AEA R BLAEAS 1172 R Ay, EALECMON 88017 % 3k A X JEAE & 77 1 70
Pl ERBAFAEER (BORIRE18) -

12 3 4

I

Pt as v e

— — —

67 8 9 10 11 12 131415 16 17 18 19 20 21 22 23 24 25 26

*
‘ —Cry3Bb1l
i
’
’ —Pepsin
-
-
-

E17. SDS-PAGEZM T KA B =4 K Cry3Bb1 2R A AE T B VR B AL TE

SDS-PAGE X 10-20%#5 & % i Fll Colloidal 7 = GHe i,  InAf & N AFIKIES00 ng Cry3Bb1E H . .

O© 0 93 &N »n B~ W N -

[ S e S T
w o = O

*MWM (% & A5it) = Bio-Rad SDS-PAGE Standards, Broad Range

MWM*

500 ng SGF-2 TO
200 ng SGF-2 TO
100 ng SGF-2 TO
50 ng SGF-2 TO
25 ng SGF-2 TO
10 ng SGF-2 TO
5 ng SGF-2 TO
2.5 ng SGF-2 TO
1 ng SGF-2 TO
MWM*

SGF-2 NO

SGF-2 PO

ALK E] ki
-—- 14
- 15
- 16
- 17
- 18
-—- 19
- 20
- 21
- 22
- 23
- 24

0 sec 25

0 sec 26
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iR

SGF-2 TO
SGF-2 T1
SGF-2 T2
SGF-2 T3
SGF-2 T4
SGF-2 T5
SGF-2 T6
SGF-2 T7
SGF-2 T8
SGF-2 T9
SGF-2 N60
SGF-2 P60
MWM*

AL [A]

0 sec
15 sec
30 sec
1 min
2 min
4 min
8 min
15 min
30 min
60 min
60 min

60 min



Lane: 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26

k

207— * . -
119 — * .
w— - - .. .-
57 =i 4% . o

:

- * . ’
29— * . 4

20—

B18 B H B ENZE T R AT B 7 AL B Cry3Bb 1 & B 7RSI B WL VH AL 1B Ot

SDS-PAGERF 10-20%86 FE 5t « B 45 & J5 A% R PVDF AT & H ENIE o Hr, Hes I B 2
FHECLAGI, I PGS G 18] Ry SFD 4

KiE R HARE KE #ER VAL 8]
1 MWM* - 14 SGF-2 T0 0 sec
2 10 ng SGF-2 TO - 15 SGF-2 T1 15 sec
3 5ng SGF-2 TO - 16 SGF-2 T2 30 sec
4 1 ng SGF-2 TO --- 17 SGF-2 T3 1 min
5 0.5 ng SGF-2 TO - 18 SGF-2 T4 2 min
6 0.2 ng SGF-2 TO - 19 SGF-2 T5 4 min
7 0.1 ng SGF-2 TO - 20 SGF-2 T6 8 min
8 0.05 ng SGF-2 TO - 21 SGF-2 T7 15 min
9 0.02 ng SGF-2 TO - 22 SGF-2 T8 30 min
10 0.01 ng SGF-2 TO --- 23 SGF-2 T9 60 min
11 MWM* - 24 SGF-2 N60 60 min
12 SGF-2 NO 0 sec 25 SGF-2 P60 60 min
13 SGF-2 PO 0 sec 26 MWM* -

*MWM (% F & Aric) = Bio-Rad Prestained SDS-PAGE Standards, Broad Range
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Lane: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

El19 2 B 5 ENEE 4 AT K BT B 7 A2 B Cry3Bb 1 28 I ZE AR 0L v 2 IRV AL 1 10

SDS-PAGE X F 10-20%86 fE &t . & 45 85 Ja #68 R PVDFTE A B T, Sl I vk
FIECLAGI, b PR SR e, B A (GKIEL. 10F126) ARFEEDL AR L4y FEFRid
VA=

KiE R HARA GE  HER TH A 8]

1 MWM* - 14 SIFTI 1 min

2 10 ng SIF TO - 15 SIFT2 5 min

3 5 ng SIF TO - 16  SIF T3 15 min

4 1 ng SIF TO - 17 SIFT4 30 min

5 0.5 ng SIF TO - 18  SIFTS 1 hr

6 0.2 ng SIF TO --- 19  SIFT6 2 hr

7 0.1 ng SIF TO - 20  SIFT7 4 hr

8 0.05 ng SIF TO - 21  SIFT8 6 hr

9 0.01 ng SIF TO - 22 SIFT9 12 hr
10 MWM* --- 23 SIFTI10 24 hr
11 SIF NO 0 min 24 SIF N24 24 hr
12 SIF P02 0 min 25  SIF P24 24 hr
13 SIF TO 0 min 26 MWM* ---

*MWM (4T & #ric) = Bio-Rad Prestained SDS-PAGE Standards, Broad Range
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FEFFREARI B M B E A BB KA. &/KE. MM 4 (ADF) .
HPETRIRET4E (NDF) « W90 (B, B8 AR S, FPREEA B R 2 2 BT L35 2
A5 B8 2K 43« & 7K & ADF.NDF. HR4F-4E 5 & (TDF) « @ LR . g iR (C8-C22)
B 5. . Bk, BE. HR. MR PR BVRIEE) . 48423 (B1. B2. B6. E. MHERAN
HFER) « PUEFERF CERARE 7R « —WAREMW ChERE. FIZERRAN & SR MIER/K
WEW .. RIS TTIMAE R T R  (FEFFE M, FFhifaesft) o Fal1SH
ST AR50 % BUE R T (R 2 EhrvE (LOQ) Tk uEmiE &M, TATZ: .
2-FEEE . 8:0°FTR. 10:0Z%R. 12:0 AR, 14:0N G750 14 1A G REMER. 15:01 ke
TR\ 15: 1+ IR 17:0H-LEfR. 17:1F-LRIGIR . 183N S EpRAR . 20:2 —+HR /&
FR. 20:3 = HBR=ERAI20:4 —HRR VUG R . R, WA KRR MANG T i Xt
HE2N AT T Geit 22t CREFFONECY, FRRIS3AN AT o

KR A BTT Z 0 AT 7B IR B M St 5 04 o B4 58 S B A
— AT, R =S m AR P I E WA A — a3 AT b, — 3T T R
PPAHMON 88017 M J A ok B A A RURF R B oS EE o 22 57 SR 35 1R oy BT 4% IR S % B K
T (p<0.05) - MON 880175 4% H [F % iR IR JL A7 248 AU KT LL (ALL 53 BT <62F 053 )
X F AN WAL K Z R 12N S BT T E RS 00T, HE TIS%MEREE T
[1199% IR VT X (B fH . TEMON 88017 [F] JEH% I [A %of [t ] 25 7 18 21 2 28 /K P B 250 d o L
i, K5 ELEEMON 88017 I /& B AE99% ZEVF X [A] I, DA & %55 s I Bl 2 5 A 1 3
ERDNAL TR AT A X A, Dt — 20 e a2 80 5 8 K A A2 5 A7
TEERF

FEFFRFFRIAE A A 5 B3R B, 7EFTVER2481-MON 8801713 F 4% I [ X 1 (] 4
XA 22X LA BRI G A B E ER (R14—FK21, BEARME1S) . 7EF
FEI A BRI A AR R B B2 2 7 (R15) o fEFFRIIS i 7, A
16N X b B 2 Rk B8 2K, B3 16:08ZAR . 18: 1R 18:3 W RIR . 20:0
TR, . EBE R SKE. WRAZER (RSN ROH AT o 18:23F i
FR CAH3ANTEL) FgedEB1 CH44xEL)  (R21) o BN MET, MiZ k4
H12 (0.05x248, B15%) XL EA Git 2B, BT 44 RB12Ah, KA H
B A TE AT 4T L BT (AN FRANRIG: 5543 91 %6 bh DA R RN 4= ERR 06 AV i Xt b ) ik
PGt 2R . MON 880171 4E4E KB M B E44L Xt bb v B 2B K T AR R F R 0
ff. {HJE, MON 88017 i+ 44 HBIEHE KR IE &N T REK IR R RN YEA &=
BIEE G B AT s EAIC S BoR A ZBIAUETE RN (R22) . fEMON 880174l
A L R 0 R 2 [R] 16 IR 0R B 2 35 22 S I3 da 5 b, MON 88017 1) 73 AT B 4= 3 ¥ 11 LA4
P K 2 A R B LR AR R 99 % RYFIX Al N o [RII, IXee 2 R N A4
M o RI1AZBR21FIH T RFAFFRLAR O B a5 I . K228 T SCER R R A
3 SRR B T KRG AR 43 o AT A

FRAE X LEH G RN 234, T LAIA JIMON 8801 7RG FT AV HLTE i 7 b5 AR R xof e
AN e R LA L 1 H 8 R AR AR 3eAT X o
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#* 14. MON 88017 FIH ML B KA F AL S IRERB =N HERE S22

MON 88017 E (X222 pS P ap:t] # 5 (MON 88017 — % &)
BAT (BT Elzig%i S.E. EFi'}J%i S.E. S +S.E. 95% CI - AL ERGE lb%l)
(T ) (i) G ) (FIR, by | P [99% T.1.]
SRR (ug/g dwt) 2175.34 + 46.31 2121.05 + 46.31 54.29 £ 49.66 -47.14,155.7 | 0.283 (1717.17 - 2687.57)
(1986.75 - 2275.48) | (1927.55-2339.71) | (-200.92 - 347.92) 2 [1415.19,3173.90]
p-HEHE (ug/g dwt) 169.26 + 7.26 154.83 +7.26 14.43 +9.88 -9.75,38.61 0.194 (152.30 - 319.15)
(148.45 - 215.25) (141.41 - 173.24) (-14.72 - 72.55) [43.13,384.34]
R (% dwt) 0.95 + 0.043 0.89 + 0.043 0.058 + 0.056 -0.058,0.17 0.309 (0.45 - 1.00)
(0.83 - 1.05) (0.72 - 1.03) (-0.15 - 0.24) [0.28,1.12]
REAFHE (Y% dwt) 0.17+0.013 0.17+0.013 0.00080 + 0.0081 | -0.019,0.021 0.924 (0.073 - 0.22)
(0.14 - 0.20) (0.14 - 0.23) (-0.035 - 0.036) [0,0.32]

* dwt=TH; S.E= IaiEZE; Cl= BEXIE]; Tl= FFXIE;
® 95% B AS X 1A N ALHE 99 % kAL oK IE . S B T 0.
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R 15. MON 88017 AR E: F X R FRBFF o AT b (&5 e

MON 88017 pagict ZME  (MON 88017 —X}H8) w e
Hpt (L) FEE £S.E. | P¥E £S.E. | FHIH +S.E. 95% C.I. " ﬁﬂ%ﬁ/’ﬁ(? )
GEE) () (T (TR, by | PHe 9% T.1]
KA (Yo dwt) 3.99 +0.24 4.04+0.24 -0.051 +£0.28 -0.74,0.64 0.861 (2.62 - 6.78)
(3.30 - 5.53) (3.59 - 4.67) (-1.37 - 1.55) [0.72,7.42]
KA (Yo dwt) 86.19 + 0.62 86.48 + 0.62 -0.29 + 0.40 -1.11,0.54 0.478 (81.86 - 89.90)
(83.54 - 87.88) (84.43 - 87.71) (-2.58 — 1.73) [78.70,93.43]
SHEWT (% dwt) 1.61+0.29 1.65+0.29 -0.039 +0.25 -0.56,0.48 0.878 (0.69 - 2.92)
(0.80 - 3.13) (0.83 - 2.97) (-1.47 - 1.99) [0.80,2.95]
K (% fw) 70.86 + 0.66 70.66 + 0.66 0.20 +0.39 -0.61,1.01 0.615 (65.20 - 78.60)
(68.50 - 72.70) (69.10 - 72.70) (-1.40 — 1.90) [59.37,80.83]
BEAR (% dwt) 8.20 +0.31 7.82 +0.31 0.38 +0.25 -0.13,0.88 0.137 (6.31 - 9.96)
(7.44 - 8.97) (6.79 - 8.54) (-0.99 — 1.65) [4.17,11.81]
ADF (% dwt) 26.54+1.25 25.45+1.25 1.10 +1.76 -2.97,5.16 0.549 (19.16 - 35.55)
(24.29 - 29.97) (23.34 - 28.13) (-2.58 — 4.08) [13.95,38.96]
NDF (% dwt) 37.34+1.22 38.33+£1.22 -0.99 + 1.42 -3.90,1.91 0.490 (30.27 - 57.93)
(33.44 - 45.05) (35.86 - 41.18) (-4.63 — 6.97) [23.80,54.73]
(% dwt) 0.22 +0.014 0.23+£0.014 -0.0092 +0.014 -0.044,0.026 0.542 (0.13-0.32)
(0.19 - 0.26) (0.18 - 0.31) (-0.054 — 0.024) [0.11,0.32]
W (% dwt) 0.25+0.011 0.25+0.011 0.0017 +0.013 -0.029,0.032 0.899 (0.16-0.31)
(0.21 - 0.30) (0.20 - 0.30) (-0.060 - 0.079) [0.095,0.38]

©dwt=TH; SE= THHrMEE; Cl= BEKXE; TL= #FVFXIH;
* 95% BAFX I W AHE 99 % Rk FORMIE. FEMEE T 0.
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R 16. MON 88017 FIdEH: 2 R X e FORFFREZEBR A b (&AL AL 8D

MON 88017 BB R XTI Z5 (MON 88017— %} &) FLALER
B4y (BAbr) SEME +S.E. SE{E +S.E. SEHME + S.E. 95% C.I. & GEH)
(TEE) (TE ) (T FEl) (TFR, LR P [99% T.L]"
WA (% total AA) 7.55+0.084 7.55+0.084 -0.0026 + 0.039 -0.097,0.092 0.949 (7.24 - 8.16)
(7.29 - 7.70) (7.34 -7.79) (-0.19 - 0.18) [6.66,8.49]
KRR (% total AA) 4.42+0.11 429+0.11 0.13 £ 0.060 -0.013,0.28 0.066 (3.72 - 5.08)
(4.10 - 4.74) (4.01 - 4.63) (-0.12 - 0.36) [3.34,5.67]
RAE (% total AA) 6.22 + 0.050 6.25 + 0.050 -0.032 + 0.067 -0.20,0.13 0.648 (6.18 - 6.81)
(6.09 - 6.34) (6.04 - 6.45) (-0.34 - 0.18) [5.77,7.16]
RER (% total AA) 2.14 +0.054 2.15+0.054 -0.013 + 0.042 -0.098,0.073 0.766 (1.82 - 2.58)
(1.93 - 2.26) (1.93 - 2.30) (-0.20 - 0.17) [1.46,2.89]
BRI (% total AA) 20.40 +0.18 2044 £0.18 -0.036 + 0.086 -0.25,0.17 0.686 (19.46 - 21.57)
(19.80 - 20.87) (19.91 - 20.84) (-0.52 - 0.48) [18.01,22.15]
HEE (% total AA) 3.45 4 0.063 3.45+0.063 0.0061 +0.031 -0.058,0.070 0.844 (3.29 - 4.03)
(3.32-3.62) (3.18-3.61) (-0.081 - 0.19) [2.81,4.54]
R (% total AA) 2.99 + 0.049 2.95 +0.049 0.032 +0.022 -0.023,0.087 0.200 (2.50 - 3.12)
(2.90 - 3.10) (2.83 -3.14) (-0.056 - 0.10) [2.16,3.60]
F=E R (% total AA) 3.59 +0.037 3.57+0.037 0.025 + 0.044 -0.065,0.11 0.577 (3.39 - 3.79)
(3.43-3.71) (3.45 - 3.76) (-0.15 - 0.25) [3.30,3.84]
ZER (% total AA) 13.28 £ 0.20 13.31 £ 0.20 -0.037 + 0.098 -0.28,0.20 0.717 (12.11 - 14.35)
(12.69 - 13.62) (12.76 - 14.11) (-0.69 - 0.56) [10.72,15.18]

©OAA=FAEM; SE= PHEMRMERE; Cl= BEXN; Ti1= F¥FKXI[E;

* 95% BAFX I A 99 % LA FORMIME. FEBEE T 0.
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F16 (82 .

MON 88017 A3E%E 3 R 5 IR T RAFR R B A b (&R S8

MON 88017 JeiEE AN IR 5 (MON 88017— %) [ERIZ AR S
B4y (BAbr) FHME £ S.E. Fi{E +S.E. SES4ME + S.E. 95% C.I. - (JE )
(&) G E) (5 FE)) (FRR, ER) P [99% T.L]
5% Lysine (% total AA) 2.69 +0.058 2.66 +0.058 0.024 + 0.047 -0.074,0.12 0.614 (2.44 -3.27)
(2.42 - 2.87) (2.49 - 2.82) (-0.072 - 0.11) [2.06,3.73]
EAR (% total AA) 1.98 +0.059 2.01 +0.059 -0.030 + 0.043 -0.14,0.076 0.515 (1.70 - 2.47)
(1.85-2.05) (1.83 -2.20) (-0.15-0.12) [1.37,2.60]
KNEE (% total AA) 5.18 £ 0.059 5.14+0.059 0.035 + 0.055 -0.10,0.17 0.545 (4.82 - 5.39)
(4.97-5.31) (5.01-5.32) (-0.13 - 0.25) [4.57,5.71]
JHER (% total AA) 9.39 + 0.094 9.34 + 0.094 0.046+0.11 -0.18,0.27 0.676 (8.35-9.72)
(9.02 - 9.69) (8.85 - 9.80) (-0.61 - 0.71) [7.60,10.37]
225 % Serine (% total AA) 4.83 +0.049 4.91 +0.049 -0.081 + 0.068 -0.22,0.059 0.244 (4.81-5.23)
(4.65 - 5.04) (4.63 - 5.13) (-0.47 - 0.42) [4.60,5.43]
TR (% total AA) 3.22 +0.040 3.25 +0.040 -0.026 + 0.045 -0.12,0.067 0.572 (2.96 - 3.55)
(3.10 - 3.38) (3.06 - 3.37) (-0.25 - 0.24) [2.89,3.84]
52 (% total AA) 0.54 +0.027 0.55+0.027 -0.0090 = 0.018 -0.046,0.028 0.627 (0.44 - 0.83)
(0.48 - 0.60) (0.41 - 0.68) (-0.17 - 0.096) [0.36,0.77]
%5 (% total AA) 3.35+0.16 3.43+0.16 -0.079 + 0.23 -0.61,0.46 0.743 (2.26 - 3.80)
(2.35 - 3.66) (2.58 - 3.66) (-1.18 - 0.98) [2.62,4.26]
L% % Valine (% total AA) 4.79 +0.039 474 +0.039 0.043 + 0.052 -0.064,0.15 0.414 (4.44 - 5.04)
(4.60 - 4.92) (4.60 - 4.94) (-0.25 - 0.26) [4.22,5.27]

YOAA=FAER; SE= PHEMRMERE; Cl= BEKXN; Til= F¥FKXIE;

* 95% BAFX I YA 99 % LA FORMIME. FEBEE T 0.
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F 17. MON 88017 FI3EHs R X & FORAFRLAR BT B /A b (&AL AL 8D

MON 88017 R EFE R Z5 (MON 88017—ti#) [ZRIZEE S S

B4y (BAbr) FEME £S.E. | FH +S.E. SE#)/E + S.E. 95% C.I. & FaH)
GE ) (75 FE) G F) (FRR, EmR) P [99% T.L|
16:0 £#HHER (% total FA) 10.24 +£0.43 11.27+0.43 -1.03 £0.60 -2.42,0.37 0.128 (9.29 - 17.81)
(10.07-10.52) | (10.14 - 14.57) (-4.35-0.36) [6.51,16.50]
16:1 FEAEHERC (% total FA)|  0.18 £0.010 0.18 £0.010 -0.0030 + 0.0064 -0.019,0.013 0.655 (0.054 - 0.21)
(0.16-0.21) (0.16 - 0.22) (-0.029 - 0.025) [0.0017,0.28]
18:0 FHRER (% total FA) 2.01+0.073 2.07+0.073 -0.052 + 0.046 -0.15,0.042 0.266 (1.68 - 2.30)
(1.80-2.19) (1.76 - 2.23) (-0.28 - 0.25) [1.41,2.53]
18:1 WM (% total FA) 22.74+0.23 22.87+0.23 -0.13+0.24 -0.71,0.46 0.613 (19.79 - 34.46)
(22.20-23.53) | (21.43-23.51) (-0.94 - 1.13) [9.25,44.14]
18:2 VIR (% total FA) 62.85 +0.39 61.52+0.39 1.34+0.53 0.093,2.58 0.038 (51.64 - 64.12)
(61.86-63.72) | (59.10-63.18) (-0.64 - 4.19) [41.22,74.09]
18:3 IR (% total FA) 1.21 +£0.062 1.32+0.062 -0.11+0.077 -0.30,0.079 0.205 (0.84-1.91)
(1.15-1.26) (1.19-1.77) (-0.53 - 0.043) [0.42,1.95]
20:0 {EERE (% total FA) 0.37+0.010 0.38+0.010 -0.0085 = 0.0032 -0.015,-0.0019 0.012 (0.36 - 0.45)
(0.35-0.39) (0.35-0.41) (-0.028 - 0.0088) [0.31,0.49]
20:1 MR (% total FA) | 0.24 £ 0.0056 0.25 +0.0056 -0.0034 = 0.0034 -0.010,0.0036 0.323 (0.24-0.36)
(0.23-0.26) (0.24 - 0.26) (-0.019 - 0.019) [0.18,0.40]
22:0 LLIATER (% total FA) 0.15+0.0027 0.15 +0.0027 -0.0062 + 0.0038 -0.014,0.0016 0.116 (0.074 - 0.24)
(0.14 - 0.16) (0.14-0.17) (-0.018 - 0.014) [0.071,0.25]

a

b

FA= JElifR; S.E= "F¥HMMMEE, Cl= BEKXIME; TI= F¥IXA;
95 % B A= X [8] A 4E 99 % mi Ak oK MMl . B B T 0.
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K 18. MON 88017 FI3EHs 2 R X & FORAFRLE PR A b (&AL AL 8D

MON 88017 |33 Shar: %5 (MON 88017 —%F &) [ERIZ AR S
B4y (BAbr) E¥ME + S.E. FHME +S.E. SERE +S.E. 95% C.I. @ (JE )
GEH) (EH) () (FFR, L) P [99% T.L]
5 Calcium (% dwt) 0.0054 + 0.00035 0.0058 + 0.00035 -0.00040 + 0.00025 | -0.0010,0.00021 | 0.159 | (0.0032 - 0.0060)
(0.0047 - 0.0060) (0.0049 - 0.0069) | (-0.0013 - -0.00006) [0.0017,0.0062]
4 Copper (mg/kg dwt) 1.73 + 0.086 1.99 + 0.086 10.26 +0.12 -0.54,0.016 0.061 (1.01 - 2.34)
(1.48 - 2.05) (1.64 - 2.63) (-0.95 - 0.41) [0.17,3.00]
% Tron (mg/kg dwt) 21.51 +0.59 21.84+0.59 10.33+0.62 -1.60,0.93 0.595 (16.42 - 26.03)
(20.07 - 22.92) (20.31 - 23.93) (-2.16 - 2.12) [12.60,31.26]
BMagnesium (% dwt) 0.14 + 0.0034 0.14 + 0.0034 -0.0022 + 0.0044 -0.011,0.0069 0.618 (0.10 - 0.14)
(0.13 - 0.15) (0.13 - 0.16) (-0.024 - 0.018) [0.088,0.16]
% Manganese (mg/kg dwt) 9.72 +0.38 9.37 +£0.38 0.35+0.38 -0.57,1.27 0.384 (4.96 - 9.81)
(9.01 - 10.76) (7.55 - 10.44) (-0.39 - 1.56) [2.45,10.60]
1§ Phosphorus (% dwt) 0.39+0.010 0.39+0.010 -0.0042 +0.013 -0.032,0.023 0.754 (0.28 - 0.41)
(0.37 - 0.41) (0.36 - 0.43) (-0.052 - 0.042) [0.24,0.44]
# Potassium (% dwt) 0.41+0.012 0.42 £0.012 -0.0063 = 0.012 -0.030,0.018 0.592 (0.29 - 0.43)
(0.39 - 0.44) (0.38 - 0.47) (-0.052 - 0.037) [0.27,0.48]
B¢ Zince (mg/kg dwt) 24.53+0.98 24.92 £ 0.98 -0.39 +0.62 -1.67,0.89 0.534 | (17.15-26.18)
(22.31-27.27) (22.02 - 27.18) (-3.87 - 1.90) [13.42,31.37]

* dwt=THH; S.E= TYWHEIrHEZE; Cl= BEXIE; TI= FHKXIH;
959 B A5 X ] 9 AFE 99 % B AL F K . B E T 0.
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£ 19. MON 88017 FAEFEEE R Xt HR B RAFRIE FF R M A4E M (EEFRKSICE)

MON 88017 iR E SR =57 (MON 88017— XH&) [EN YN
B4y (BAbr) FHME £ S.E. Fi#{E +S.E. SE#)/E + S.E. 95% C.I. @ FaH)
(5 ) (75 FE) G F) (FIR, £ P [99% T.L|
KA Ash (% dwt) 1.54 +0.077 1.59 + 0.077 -0.049 + 0.087 -0.23,0.13 0.573 (1.04 - 1.86)
(1.31 - 1.68) (1.23 - 1.97) (-0.45 - 0.43) [0.94,1.73]
KA (% dwt) 82.32 +0.40 82.33 +0.40 -0.019+0.25 -0.62,0.58 0.940 (81.46 - 86.68)
(81.61 - 83.39) (80.67 - 83.62) (-1.39 - 0.94) [79.39,89.67]
ST (% dwt) 3.64+0.13 3.79+0.13 20.16 + 0.080 -0.35,0.041 0.100 (2.38 - 4.43)
(3.44 - 3.96) (3.53 - 4.36) (-0.63 - 0.15) [0.74,6.01]
KA (% fw) 11.10 £ 0.99 11.60 £ 0.99 -0.49 £0.35 -1.36,0.37 0.212 (9.15 - 14.90)
(9.03 - 13.20) (9.73 - 14.20) (-1.10 - -0.10) [4.67,17.56]
% 1% Protein (% dwt) 12.51+0.35 1228+ 0.35 0.23 +0.24 -0.36,0.82 0.379 (9.26 - 13.37)
(11.63 - 13.00) (11.22 - 13.82) (-0.82-1.37) [6.20,15.35]
ADF (% dwt) 3.77+0.16 3.54+0.16 0.23+0.18 -0.13,0.59 0.203 (2.39 - 4.89)
(3.31 - 4.40) (2.97 - 4.69) (-0.62 - 1.16) [1.89,5.23]
NDF (% dwt) 12.44 + 0.62 11.87 +0.62 0.57 £ 0.50 0.66,1.79 0.299 (8.41 - 16.54)
(10.99 - 13.58) (10.38 - 14.29) (-1.21 - 2.64) [3.51,21.65]
TDF (% dwt) 16.24 +0.71 1540+ 0.71 0.84 +0.96 -1.51,3.20 0.414 (11.80 - 23.04)
(13.57 - 18.64) (13.18 - 17.84) (-2.39 - 4.19) [5.72,27.10]

* ADF = WRPEVRERLTYE: NDF = tPEieiRer4t: TDF = Saf @PEer4E; SE= FIfhrdizE: Cl= BEXE:
* 95% BAFIX I P AHE 99 % Rk AL FORMIE. FEBEE T 0.
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T1= FHFXIE;




% 20.

MON 88017 F1EHE K5 IR ERFFR4EAE R b (3R I8

MON 88017 E[3=F S55har ZR (MON 88017— %) (R4S S
FRA; (B T £SE. | P £SE. | FHE £SE 95% C.I. " 16ieliz)
(&) G E) (5 FE)) (FRR, ER) P [99% T.L]
IHER (mg/kg dwt) 0.48 +0.021 0.48 +0.021 0.0012 + 0.030 -0.072,0.075 0.969 (0.28 - 0.61)
(0.38 - 0.60) (0.42 - 0.59) (-0.074 - 0.11) [0.12,0.77]
R (mg/kg dwt) 20.94+1.20 21.75+1.20 -0.81+0.42 -1.67,0.050 0.063 (14.11-27.77)
(17.04-24.14) | (19.08 - 23.92) (-2.04 - 0.23) [3.19,34.49]
#e'E % B, (mg/kg dwt) 2.47+0.14 3.24+0.14 0.77+0.12 -1.06,-0.48 <0.001 (2.69 - 3.73)
(2.30 - 2.69) (2.99 - 3.60) (-1.02 - -0.35) [1.96,4.38]
%% B, (mg/kg dwt) 1.10 £ 0.041 1.13 +0.041 -0.025 + 0.037 -0.12,0.066 0.524 (0.88 - 1.32)
(0.98 - 1.22) (0.99 - 1.33) (-0.17 - 0.14) [0.67,1.51]
U'E 2 B (mg/kg dwt) 7.16£0.22 7.10+0.22 0.063 +0.28 -0.59,0.72 0.828 (4.93-7.24)
(6.57 - 8.06) (5.65 - 8.54) (-1.27 - 2.40) [4.29,7.84]
4% E (mg/kg dwt) 14.15+ 1.70 14.07 £ 1.70 0.070 + 1.46 -2.93,3.07 0.962 (8.09 - 21.97)
(6.08 - 16.93) (1.74-17.77) | (-11.15-14.39) [0,29.69]

Y odwt=TH; SE= THHbsMEE; Cl= EfEKXIE;

TI1= ZF¥XIa];

®95% BAE X P LS 99 % B AL FKIE . B E T 0.
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#+ 21. MON 88017 FAEERE X B EKAF LRI FEEEFHRSILE

feeui et MO e o | DAIE L MOXEIT g gy
FRL

RBTHEN (TA)

16:0 %R (% total FA) 10.16 12.94 -21.50 0.029 (10.11-10.23) [6.51,16.50]
18:2 PR (% total FA) 63.25 60.41 4.70 0.017 (62.73-63.72) [41.22,74.09]
18:3 IR (% total FA) 1.25 1.57 20.26 0.036 (1.24-1.26) [0.42, 1.95]
HER (% total AA) 2.02 2.16 -6.39 <0.001 (1.96-2.05) [1.37,2.60]
KA (% fw) 9.38 9.93 -5.54 0.034 (9.03-9.70) [4.67,17.56]
44 By (mg/kg dwt) 2.54 3.07 -17.37 <0.001 (2.42-2.65) [1.96, 4.38]
AERTM (L)

18:1 JHIR (% total FA) 22.53 23.29 -3.26 <0.001 (22.50-22.56) [9.25, 44.14]
18:2 MR (% total FA) 63.11 62.15 1.55 0.003 (62.84-63.29) [41.22, 74.09]
R (mg/kg dwt) 21.10 22.52 -6.30 0.014 (20.39-21.52) [3.19, 34.49]
44 Bl (mg/kg dwt) 2.30 3.10 -25.63 <0.001 (2.30-2.30) [1.96, 4.38]
WA AT (NE)

i Copper (mg/kg dwt) 1.57 221 -28.80 0.023 (1.48-1.68) [0.17, 3.00]
R (% total AA) 4.80 4.97 -3.37 0.042 (4.80-4.81) [4.60, 5.43]
442 Bl (mg/kg dwt) 2.58 3.56 -27.53 <0.001 (2.47-2.69) [1.96, 4.38]
RN e Yt =

18:2 MR (% total FA) 62.85 61.52 2.17 0.038 (61.86-63.72) [41.22,74.09]
20:0 fE/ER (% total FA) 0.37 0.38 -2.24 0.012 (0.35-0.39) [0.31, 0.49]
44 Bl (mg/kg dwt) 247 3.24 -23.72 <0.001 (2.30-2.69) [1.96, 4.38]

*odwt= THEH; fw= ffH; AA= FHK; FA= BIHK;

® 95% BAEX I P LS 99 % m AL FKIE . B E T 0.
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222, TORAEMRRURFRL A 8T 2 B0 SCHR i 3 A 8010 i BRI i 5298 3R A B Ve

HLRA ! SCER S i s 4 °
Livan

BFRBS (Y% dwt)

R0 2.43-9.64% 2-6.6 2.03-8.23
KA G 83.2-91.6"; 76.5-87.3" 80.6-90.8
S g TF] 0.35-3.62°; 1.42-4.57° 0.61-4.02
KB (% fw) 56.5-80.4%55.3-75.3" 42-78.8
H AR 4.98-11.56" 3.86-11.0
H% (Y% dwt)

TRV G 4T 4t (ADF) 18.3-41.0b; 17.5-38.3a 17.6-36.7
R4 4E (NDF) 26.4-54.5b; 27.9-54.8a 29.6-55.2

VYR (Y% dwt)

i 0.0969-0.3184b 0.0866-0.2754
73 0.1367-0.2914b 0.1602-0.2914
LA

BIERST (Y dwt)

KAy 1.1-3.9d; 0.89-6.28b 0.81-3.09
WKL) 77.4-87.2b; 82.2-88.1a 79.8-89.6
hsYil=]ii 3.1-5.7d; 2.48-4.81b 1.74-4.83
KA (% fw) 7-23d; 8.18-26.2b 6.07-24.7
T 6-12d; 9.7-16.1¢ 6.15-14.8
H% (Y% dwt)

TRVEVEER A 4E (ADF) 3.3-4.3d; 2.46-11.34a,b 2.3-9.33
R4 4E (NDF) 8.3-11.9d; 7.58-15.91b 6.88-18.1

MEHAY4E (TDF)

10.99-11.41h

1

fw=IFH; dw=TH;

VHEMETEEZ % "Ridley et al., 2002. "Sidhu et al., 2000. ‘Jugenheimer, 1976. “Watson, 1987. ‘Watson,
1982. {Classen et al., 1990. ®Dowd and Vega, 1996. "Choi et al., 1999.
S S EE SRR T o L #B A F LLRTHEAT (R BT BT R
Pkt % dw x 10* = pg/g dw; mg/g dw x 10° = mg/kg dw; mg/100g dw x 10 = mg/kg dw
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22 (82) . FORMEMRAURFRL A 8- 20 0 SCRR R 2 1) 804 i BB AT s 5292 3 A B i

HEURMRA SCHREE 2 17 s g

R

/)5

B (% dwt) 0.01-0.1d 0.0024-0.0089
B (mg/kg dwt) 0.9-10d 0.98-3.43
Bk (mg/kg dwt) 1-100d 10.4-30.7
B (% dwt) 0.09-1d 0.082-0.16
i (mg/kg dwt) 0.7-54d 3.2-9.89
W (% dwt) 0.26-0.75d 0.24-0.46
B (% dwt) 0.32-0.72d 0.29-0.53
BE (mg/kg dwt) 12-30d 14.1-37.2

RAEE (% total protein) (% total amino acid)
P& R Alanine 6.4-9.9¢ 7.06-8.19
K& &R Arginine 2.9-5.9¢ 3.49-5.48
KA R Aspartic acid 5.8-7.2¢ 5.97-7.36
it Z fZ Cystine 1.2-1.6e 1.61-2.94
2% iZ Glutamic acid 12.4-19.6¢ 17.3-20.4
HZ & Glycine 2.6-4.7¢ 3.22-4.91
H & R Histidine 2.0-2.8¢ 2.46-3.35
B = M soleucine 2.6-4.0¢e 2.95-4.08
SR B Leucine 7.8-15.2¢ 11.2-14.6
i R Lysine 2.0-3.8¢ 2.35-4.18
& B Methionine 1.0-2.1e 1.61-2.89
KN & R Phenylalanine 2.9-5.7¢ 4.6-5.76
Jifi % #% Proline 6.6-10.3¢ 8.03-9.9
227 1% Serine 4.2-5.5¢ 3.45-5.63
JrE 8 Threonine 2.9-3.9¢ 2.87-4.01
% FR Tryptophan 0.5-1.2¢ 0.39-1.04
Ii% % FR Tyrosine 2.9-4.7¢ 1.93-4.32
42 IR Valine 2.1-5.2e 3.94-5.46
Ufw=E R dw=THE;

YHERETEE S % “Ridley et al., 2002. °Sidhu et al., 2000. “Jugenheimer, 1976. *Watson, 1987. “Watson,

1982. 'Classen et al., 1990. Dowd and Vega, 1996. "Choi et al., 1999.

PP A B R UE T A 7 AR REAT (K BT 4 45

B % dw x 10* = pg/g dw; mg/g dw x 10° = mg/kg dw; mg/100g dw x 10 = mg/kg dw
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22 (82) . FORMEMRAURFRL A 2 20 i SCRR R 2 1A 2804 i BB AT i 5292 3R B B i

H BRI A 1 SCHERELHE 2 SR 3

AL

RRHTER Fatty Acids (% total fat) (% total fatty acid)

16:0 KEAEFRPalmitic 7-19¢ 8.41-12.5

16:1 &4 M ER Palmitoleic le 0.05-0.18

18:0 fifl {5 /iR Stearic 1-3¢ 1.33-2.61

18:1 JHROleic 20-46¢ 20.1-37.7

18:2 Pl FRLinoleic 35-70¢ 48.0-66.1

18:3 .M L Linolenic 0.8-2¢ 0.74-1.45

20:0 f&4E R Arachidic 0.1-2¢ 0.31-0.56

20:1 .+ HirMEER Eicosenoic - 0.15-0.44

22:0 VAR Behenic - 0.075-0.3

%4 K Vitamins (mg/kg dwt)

I Folic acid 0.3d 0.33-0.75 pg/g dwt

% Niacin 9.3-70d -

%4t R Bl 3-8.6e 0.2-0.33 mg/100g dwt

YR B2 0.25-5.6¢ 0.83-1.74 ng/g dwt

#4t R B6 5.3d; 9.6¢ -

gt R E 3-12.1e; 17-47d 0.005-0.037 mg/g dwt
Uofw=tfE, dw=TH;

VHEMETEEZ % "Ridley et al., 2002. "Sidhu et al., 2000. ‘Jugenheimer, 1976. “Watson, 1987. ‘Watson,
1982. {Classen et al., 1990. ®Dowd and Vega, 1996. "Choi et al., 1999.
S SRR BRI T o LR A F AT AT B BT S AT A
Pkt % dw x 10* = pg/g dw; mg/g dw x 10° = mg/kg dw; mg/100g dw x 10 = mg/kg dw
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335 PUERDME

Ak By F R B AR TR PV-ZMIR3OA S AR i A R pu 2L A, K EMON 88017
WATHE & AP A Z P IE R . TR PV-ZMIR39 [ T-DNA [X 35,41 ) % 45 aad it 36 35 5 (I,
A HE 2 VPN A 2. 4 T AES) , H TUE ATk A5k . (E1Zk BEIE R IR A
A FIMON 880172 K2 (WA HIE 2 VP 0 2.2 455 T FIFRHF DD ©
33.6 STAEHRHRZEHKHEERMW

T KA NN RIS R i DA AR RS B2 ST EN 3 A 12 0 e .
CP4 EPSPSZE 4 f1Cry3Bb1 & [T & F LAMON 88017 4 J5URH )& S Akl 5% 72 45 N\ 2K
Ay, it NP H R BRI UL CP4 EPSPSE [ M1Cry3Bbl & R &
KHHRIE KPR FEHREEZ#FEE (daily dietary exposure, DDE) . AR EHAE
RAFRE AN KAFRL N T, 1 sl W& AR R AR A LA ek

EEE, RENFHEREH27W/ A TRER T K CEFERARINIS) &5
P A2 A A CSFI11994 — 1998 25 [H sl 4F N & 49 9% I & 45 ) (ExponentA 5] — DEEM
US™M#BiEE (777004 » BT KEREERHRL. SEEH TFHEAEAE
RITT/ A TR E (REARFEE60% KD , BEEENIA235/A T RE (e ik
HEHTS%EK) 5 4 A RS E HEUE P57/ A TR E (BUE R 560 %
FoKD 5 AN RELST0A8 T, BHE3TA T BHPHER44A T EXK
FFRIA10.448 T &k, 23 BIAH 2 T8 7.7 58/ A AR B FFRLAI18.2 58 /A JT AR
P15 1AL (Ouellet et al., 2003) . B HEE R &0 % Fid AR THH:

DDE=T Kl #% & (g/kg)X Cry3BblEiCP4 EPSPSEH & & (ug/g)-

FIH NZER B9 P SR IR HE, o] DAHER B X A R 2 2 Ik e
(MOE) . MOEW] PLsg SN H B E 22300015 H B 22 3 B 7K~ (NOEL) i DDERJ Lt
@U’ EIJ

MOE = NOEL (pg/kg) ~ DDE (pg/kg)-

75w T B R B A H KN AR & M FE rp X P AP a8 2k, (R ik
R T T & 55 EK100% NMON 88017 (SZfR_EMON 88017 AT fEfE T b 5
#100%)

CP4 EPSPSE AR GRE =TT

MON 88017 K 43 oF1 [t CP4 EPSPS % 14 19 F 1k F 5.8 pglg (T )  GEFEA
41T.0) 5 TRERF PR HST pefg (D (G 42-69)  LAH %4
PHN AR 852,60 1 1T HU3R4) o 1 TAM K B /ECP4 EPSPSHE A 1 fi i 1) 1A £1)572 mg/kg
(572,000 pgkg) HHTIARHBIA R B, W2 iiCP4 EPSPSH H FINOEL 572,000
ng/kg C(ILHT3.3.1%850)

WAF B TP RE AL 4 TR Rt G Rk}, PR CP4 EPSPSHER M 1) 2 5 &
AR SRR A et 2 . FIMARL (40% K FRIAT60 % F5AT) HHCP4 EPSPSHER T
E RN ON36.5 ug/g (5.8 ng/g x 40% + 57 ug/g x 60%) , 1B o o442 ng/g (7.1pgl/g
x 40% + 69 pg/g x 60%) » K, MON 880177=4:[¥]CP4 EPSPSEE [ Xt N KA1 FIMOE
FIT3223,
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% 23. MON 88017 /E & MR CP4 EPSPS ZE M Cry3Bbl EAKE R

HHRBRRERME
28 RN (3] AL FRAEHE T4
HEFRIE 25 (g/kg body wt) 0.27 57 37 23 7.7
HASFIH 2 & (g/kg body wt) NA NA NA NA 18.2
CP4 EPSPS
DDE 0.0016 0.331 0.215 0.133 0.709
(mg/ kg body wt/day) (0.0019)* (0.405) (0.263) (0.163) (0.859)
MOE 364,331 1,730 2,665 4,287 806.8
(301,053) (1,413) (2,177) (3,503) (666)
Cry3Bbl
DDE 0.0041 0.855 0.555 0.345 1.262
(mg/ kg body wt/day) (0.0059) (1.254) (0.814) (0.506) (1.749)
MOE 470,731 2,257 3,477 5,594 1,529
(327,119) (1,539) (2,371) (3,814) (1,103)

* FES N BT RN H B A RETE R M EUE T
Cry3Bb1EHREEREEN T

MON 8801 7¥f#i 1 1 Cry3Bb1 & A 1I-FII/KF 15 pg/g (FED  GuRN10-22) ,
MASFH PR N95 ng/g (FED  (JERIENT5-130) (IR HIE 152 AV 84 56
2.6.1F T HIFK4A) o TR B AECry3Bb1 2 1 i e 71 Bk 11930 mg/kg (572,000 pg/kg)
BT AR A R RS, 2 B Cry3Bb1 & F FINOEL N 1,930,000 pg/kg (ILET3.3.13
)

WA (AR B AL 4G FORKF R LG T A k), RS Cry3Bb 1 8 (A 1) 2 5 5 M 1%
B> KR H L et 2. FARE (40 %K FRIAI60 % F5FT) HCry3BblIE P& &
V63 pg/g (15 pg/g x 40% + 95 ng/g x 60%) , T = & 486.8 ng/g (22 pg/g x 40% +
130 pg/g x 60%) - MON 8801777 £ [{]Cry3Bb1 2K (4 %} A SAEh 4 [FIMOE [ F£ 51 T %23 .

R R H R FOR R B KT

BRI (2006) PR T A R RS FOKBE &1 2 KF, BhsfE N H EoK
BN R AN9.9% (WAHIE R LT H11T7F TR o TR K
Wi e 1 =R H R BN ENN9.57 . HIETLUEH, FE AW
TR KPR TR E . B, MOEt S EARTEE. A IXMON 8801741 1
B E G B 5 2R A vE IR R 19,

3.4 WRIE LRV, SBAIMERE T =58 RER D FEREWN ZEF K.

MON 88017 £ K %2 &S5 FONTI & I T K H A8 RHI-IDN SR, FRE R[0T
AL JE IR . KB FT 3 BAMON 8801754 A, S5k A\ 2R FNEh 4 fik j DA J% ok A 2 B
158 1) 22 A Mk PO -5 K T O — B0 o AR CROMDBE 3L [ A= ) 22 AP AN B BRI M)
B EE T =20E, MON 8801745 L KIAEYI N 1% 8 T 2 &% P4
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4  BENEY SN ZEERSN
4.1 A7E I TIESh xR R EY < & RR

R BRI AR AT 2 IR AT BN T (1 200 o SR BOKFPRLS BEATIR G
CHAL) FEKBERCER, DORETSCR Ve o AEIRBOR, TOKBEAT R, AR 25 70 BT K
SRIE, RBURT AESH YR, R T e R

FEMRZF > BRI RE T, SRR 7700 TR SR U 2 LAl o FOK B K&
BRI B A e, P, DAE KR ET 4 BURE TR b AT A5 o A5 A0 T 355 5 R
W TERAVER 73 B AERRZFRIE U D SRSk

AR Ve B (EKREAFD 72RO FIVER 72077 S B ik R
SRR & M B SRR, i, Arrmgaet. ensE ke T
JRJE AR PRy BT AR, B B A I T R SRR L e B R

AR BEIE R T, AR TR B I A2 LU DU B ol LA, AR & 1 ToKFF
LB TR 28 52— 5 ) vl Ak B B 8 PR WAL B o e SRR R, e R ity R )
B ER A B AR B 8 A BRI, B S PR, R, R DIE
PN L FEA 21 MON 88017 Ao s (1) 2 A A A, B A AR G BE 22 4

Maize
Whole
11: Kernel HTH
Wet Milling Dry Milling
Cleanin
Screeningg Aspiration
Air aspiration Hammer Mill
Steeping Cooking (85— 95 C) + Cooking
alkali (lime) & fine Clear | _—"] saccharification
grinding Fermenter
Slnz;trenn;d Masa fopraor Distillers
Ethanol Dried
- Grinder Solubules
Steep Water Crackmg_
& Cleanings Hydrocoloning
Screenings
Gravity
[ Germ | Table
p Finely Milling
Pressing/ }
Extraction Screening
Sifter -
Hominy Grits
Margarine Fibrous Pressing/
Cooking Oil Hulls - - Extraction
Baking, Centrifugation Roller Mills
Frying Fats Drier/Cooler
Corn
Gluten Starch Germ Meal
I~ wet Feed Meal
Blender Dryer / Fine
High Fructose Syrup Coarse
Maltodextrins Grits
G(I:otr nn Dextrose
Fgefj Corn Syrup
Beverage Ethanol

/20 EXRnTidfE
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4.2 FeE Y AR E M

MON 88017 FoK 5 IRFE R X B X 73] & Be = A4E CP4 EPSPS ZH 1 Cry3Bbl &
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R 4w tS 51 (Klee et al., 1987)
cp4 epsps 1652-3019 | sRI5 T HTH CP4 Wk, 4wh CPAEPSPS & A
(Padgette et al., 1996)
8475 5 41 3020-3031 NLEBTH, 2RIk
NOS 3’ 3032-3287 | >k - EARAT BE IR AR AR S GRS R 1 3 EEH
PE[X (Bevanetal., 1983)
] 4 7 51 3288-3320 | NLAMFA, 2 RZHRE L
P-¢358 3321-3393 | e E (CaMV) JH3)T (Odell et al.
1985), iy A 5RIX (Kay etal., 1987)
8475 5 41 3394-3957 | NLEBSTA, 2RISRk
wt CAB leader 3958-4028 | NEMEEK a/b 455 E AN SUERIFERT ST
(Lamppa et al., 1985)
] 4 7 51 4029-4056 | N LEFA, 2 RZHRE L
ractl intron 4057-4517 kAT KBRIENGEARXEBAN S T
(McElroy et al., 1991)
BAL ot AL F (bp) TheE (%30
] 4 7 571 4518-4533 | NLEMFA, 2 REHRE L
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cry3Bb1.pvamir39 4534-6495 | P H 75 AT LAY kumanotoensis 4 AL
4% Cry3Bbl & A [1J)741 (English et al., 2000)
54 17 41 6496-6510 NLEBTA, 2R EIREk
tahsp17 3' 6511-6744 | /N3 17.3kDa M EAM 37 FEBFFEKX
(McElwain & Spiker, 1989)
G2 6745-6840 | JEH KA B, N Lo 2 B H Rk 751
(Depicker et al., 1982)
RB 6841-6865 | SKH T &I ®H, T T-DNA WAL AL T
%] (Depicker et al., 1982)
[E] 48 7 511 6866-7350 | Y H KA B, N Lo 2 B H Rk 751
(Depicker et al., 1982; Sutcliffe, 1978; Fling et
al., 1985)
aad 7351-8139 | Tn7 % HEF R L R/ 3'(9)-O-1%
P 5 RS I A A )3 3 7 A Zmtd 751 (Fling et al.,
1985) (GenBank accession X03043)
[] g 7 71 8140-3681 TR E KA E W 2 B HiREEL 75 (Fling et
al., 1985; Sutcliffe, 1978)
ori-322 8682-9310 | pBR322 HE il s (Sutcliffe, 1978)
[E] B 7 511 9311-9727 | pBR322 JFiKif{—&B45 (Sutcliffe, 1978)
ROP 9728-9919 | 5¥E AAINHI TGRS 75, FH CARIETE KAt
B R L% (Giza & Huang, 1989)
[] g 7 21 9920-11182 | pBR322 JFiAi [ —& 4 (Sutcliffe, 1978)
I) B 17 %71 11183-11430 | >R H KMtF B & BT (Stalker et al., 1981)
ori-V 11431-11824 | SR\ F) i &F EFRL RK2 FIAHT B &2 HiliE
(Stalker et al., 1981)
[] g 7 71 11852-11910 | >k T KM #T & 11 & BT 71 (Stalker et al., 1981)
[5] b 7 51 11911-12066 | >k 5 T4 AFFE 1) DNA /741 (Barker et al., 1983)
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3. BMERSEMERFNARES IHERIEN > FRMNEEEER (PCR K
. Southern 23X 417+ Northern B¢ Western 77#r45 8. HHIERF=YFE
BER)

2 B BRI R 45 AR A

3-1 MON 88017 4 A\ L MMZE Fr 51| i) PCR A1 DNA 541 73 #r:

3-2 MON 88017 H 5 PRI 7E A 47 425 DR 20 Hp g4 N ESUR % DLELY) Southern 7347
3-3 MON 88017 Jii ki 'F 4R ¢ #IH) Southern 7347

3 -4 MON 88017 #fi NFa & P43 #T;

3-5 MON 88017 H HJHE:PE HIZFRIL 737+

3-6 MON 88017 i N 74 IR IEFRE ME 53T o
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3-1.

MON 88017 #H N\ &M & F¢ 51 ) PCR 1 DNA FF3]4#7 (CBD

A HIPCRIT A m] 48 o 4 A\ 2 K K7 BUW B H B I DNA XS IF AT P 51004,

TTIESE R KA A MON 880174l A\ -1t A% s iy R4 77 2K

TCEARDNARIX N CRE]: 264, 7
E I EPCR=W = o ARG LR K B X IR S B R

51990 i DU 5 2H A B PCRZ W) P2 A

v 104 149kiE

W RREL R TR, HONIZRRA I R

VK& 1: 500 bp DNA ladder (Life Technologies)
¥ki& 2: MON 88017 #:[X2H DNA

VKE 3: SEASKTHE LH59xLH198 DNA

VKIE 4: 5 DNA HR X R

¥KiE 5: MON 88017 JE£[X4 DNA

VKIE 6: SEAXTIR LHS9XLH198 DNA

YKIE 7: 5 DNA BEH R

VK& 8: MON 88017 #:[X4H DNA

VKIE 9: SEANTIE LH59xLH198 DNA

VKIE 10: JC DNA BT R

YKIE 11: JFiki PV-ZMIR39 DNA

VKiE 12: MON 88017 £ [F4H DNA

VKIE 13: SEASKHIR LHS9XLH198 DNA

YKIE 14: FC DNA ARG R

VKB 15: ikl PV-ZMIR39 DNA

¥KiE 16: 500 bp DNA ladder (Life Technologies)

8) WA R, ARG P2
3, 6\ 9. 13vkiE) H-bxt

FMHES PCR J7 &Y BB HZHAEKKFF— % A~D (CBD

HFr=Er=YE. F. GG A G R A DNABAR H A PCRY =) (TE:

3. 7 109KE) , (HIXEEP=YEA R 5 Y H A Nz A R A RN BB [RIFERPCR
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FEYIALE B oK AL FEAEMON 88017 IDNA WA I A5 724 (Rl 252, 6. 9%KkiE) .
IXLEPCRA=YI) HH BAR A AT 682 B T PCREI W 4H & B 1a) B XL ] 51 4% B K FE R 20 51
FEAE T AR Y

YRR TR, HONZAR A PR

FIHES PCR FiEY B HBAEKKNFI——F4) E~G (CBD
¥Ki& 1: 500 bp DNA ladder (Life Technologies)
¥KiE 2: MON 88017 #:[X4H DNA
VKIE 3: SEANTIER LH59%LH198 DNA
VKIE 4: 5 DNA HR KR
¥KIE 5: ki PV-ZMIR39 DNA
VK& 6: MON 88017 #:[X4H DNA
VKIE 7: SEAKTIR LHS9XLH198 DNA
YKIE 8: JC DNA BEb
¥ki& 9: MON 88017 #:[X4H DNA
VKB 10: SEAKT I LH59XLH198 DNA
¥KiB 11: & DNA B I8
¥KiE 12: 500 bp DNA ladder (Life Technologies)

iR PV-ZMIR397E =ZHPCR/M T (F24C-E, W, P& d T PHMEXR, iXE6PCR
TR =Y N ARSI DNATT R A i AN LR HDNA. fFEX =AM, EK
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AL FHAFEMON 8801715 FiPV-ZMIR3934 P24 T i HA A /NEIPCRAZH): 1.0 KbIFIFZHIC,
2.0 kb= YIDLL 2.3 kbHIFEYIE. 1E LAFURIPV-ZMIR39 AR R DNABEAT F=YIE R4 18
I, AT LB R > T 277, XA T AERr iy 5. BRI HE
MON 880173842 7 LA R T A /NI 461 . 1.0 kbIKIP= AL 0.9 kbHIF=#IB. 2.3 kblf)7~
YIFLL 2 2.2 Kb IG. KA FEAFMON 88017 HiX L6 K /NPCRF=4) (9 77 A HiF 52
N T 2 I AR B0E R 7 XS EATTE R PV-ZMIR39_E AR XA B — 3. R~
BEHER T RAN S R R IE & & oo HER B

Hind TH 361
Pst12798 st 13622

ho 17064
st 17080

> t i f N >—4
b L g = » 8= 2 - 3
— 1 E & 2 [77] n 2 5 B - M
T = =y 5]
a. 2 o o c T2 B g =
= ¥ R T = &
5 Ry < B A 5
= ~ -
= U g B?:
-
2 o5
&
<
> 4.3 kb | >2.8 kb
Xbal I

MON 88017 H13R¥EF PV-ZMIR39 JFiKi[#] T-DNA A F Bt & K

B TOKFALFHAEMON 880177 2L [ I3 71 PCR AT DNA 7, LAE— DAk
AN TS AL IO ARSI 5 20 TR g T TOKEALFHAEMON 88017 4l A 3251 LA
A7 44 3 P 0] 38 5 X 4L DNAF 471

W REARE TR, AR A PR

MON 88017 H H# N\ M B EFHF5] (CBID)

VE: Bl ZE 1-102CH R RIZR 7)) 46 NP A1 ) 5w ] 3 R K FE K20 DNA 741, Bl 2% 7230-7450
AU RN ZREB 53 ) 4E N H 1) 37 i) 3 R OK FE R 2H DNA 741 Bl 103-7229 24 MON 88017
PIHENTS; o 2052-3419 24 cp4 epsps 2EF gt X, 4934-6895 4 cry3Bbl K 4ufd[X o
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3-2. MON 88017 H )% K ZEH Y3 R 45 A 3 A\ B $ LB Southern 4347

AT EIMON 88017 F K H A F 4t AR DR 14 AN B, F1 A B 1 14 A DT g Sca T
VAL IR AT XS BEZHDNA,  [F I PAAAN TR P AR 1E 0 78 5 T-DNA 2K FIEREN GREFL. 2.
3. 4, JRRIED BEATENZE M. BT Sca IFEPV-ZMIR3OF S A B VI &, B Adas
HENFE NDNA K HAH SRR 35 R A DN ATE PN 1 PR i 4 BE o ARG 281) 149 BIR il 4 A BN 2
REAS S W SEBRAFTE B4 ANEH

M A BRI Py YT Xba TS AL MON 88017 1% EDNA R LU 5 7] — A 35 ER] Jia i 348
A T-DNAREE DI, Xba ITET-DNAH R — MU A . iR L E&fF —
MNT-DNA¥E DL, RiZ=Awiskas, o aARRM ML A 7 B, AR BT A 4 1
T-DNA S HA 3 TR FE I ZHDNA . K, Bz i ss Baf Hr b Ee b R 5 & H 24
£ DUT-DNA . ¥ WL _E IR 2R3 — 13562 Ol N A B 2R s =

EcoR I/EJii i PV-ZMIR39_F 34 340 B DI AL £, HIYZET-DNA N, 435318394, 3027
65104k . FikiPV-ZMIR39 I DNA TS FHECOR T4k, Rl B ~2.6 kb ~3.5 kbAll~6.3
kb3 B, B LK 5 4 Sca T AL KX IEDNAVE & ERE, 1ENBRMEZ3s 6t iE, 5
7 15 T-DNA 2K IR ET 2248 i T A I 2R 79 T-DNA ) ~2.6 kbFlI~3.5 kb5 5 &
AN, ~6.3 kb F Bl — /N AL T T-DNAW, SR4H4G 3> ES, TiHIZE Southern
HAZ AR REATIN B % B A A 5 5 -

RN 5 DU A 45 5 WL 1B - Tl 56 F EcoR ITH AL I LRI PV-ZMIR39 DNA 5 4
Sca WHAL X HEDNAVR & _EFE, FAETIEIR/NIZ16.3 kb 3.5 kbA12.6 kbI¥I 567 (54,
SYKiE) , 4 BN R FPV-ZMIR39HECOR IFR il 14 B, Hirb~6.3 kb2& i IS 5459,
& T AXTT~3.5 kbAI~2.6 kb1 BE,  RA /NS EEART-DNAJTF FILELE T1%~6.3 kbl
EcoR IPR I PE A Bt . A Sca WEALIN B oK AL Fi44-MON 8801 7f)DNA (552, 6¥KiE) 7=
H—%~13 kb4, FFEmil; X —4g5 BAurse S KL HEMON 88017 N &4 — 4
T-DNAff A . FXba IJH AL T K840 F44-MON 88017fJDNA (3. 7¥kiE) o244
ST, R T ~7.4 kbFI~5.5 kbAb, £FE6>4.3 kbFI>2.8 kb THA, 43 AR M i
TR B SRAIRAE T, SRR TR AL EFMON 88017 7E B/ JE [K HA i s A 27
HEAE DIEHEA

A AL A HETS (2007) —MON 88017 96



LONG RUN  SHORT RUN
l1 2 3M4 5 6 7 )

=30
- D
<+—10
40— 3]
20— - ::g%
15— i o D
41
10— —
+«3]
8.1—> _""-
7.1 %> +-2.0
foe
5.1 <+1.0
4.1 “0.5
3.1
2.0—>
1.6—>'

MON 88017 ] Southern 2323 #r: B ANEAIEE TEL

ENIZE ] 4 ANF 7P ARG AR B B S EREN CIREN 1. 24 3. 4, BRI AR T 2458, &ikiE
%) 10 ng BEVIH AL I SE R ZH DNA. JKIERR T :

WK 1 HHUTER RS (Scal) , 5 T-DNA REFRE P2 E (55,
VKIE 2: MON 88017 (Scal) , Al E|EFEFEA T-DNA 485 A S F P ) T K 32 K 40 41 78 N Y
~13 kb IWA B, UESEHEAEN 1.

VKiE 3: MON 88017 (Xbal) , Fil%]~7.4 kb MI~5.5kb 155, FF&>4.3 kb M1>2.8 kb )T,
S A ELFETT 7 T-DNA K38 FORFE R A7 A, UESEE NECN 1.

VKiE 4: K& (ScaD) 5 PV-ZMIR39 (EcoR I, 0.5 # V14 &) IR S, # TR/ T-DNA
f]~2.6 kb fI~3.5kb 5%, LLIKEFI~6.3 kb 55

VK& 5. A& (Scal) 5 PV-ZMIR39 (EcoR I, 1 MUY E) BA, Ml &4/ T-DNA

f]~2.6 kb AI~3.5kb 155, LLAEIIHI~63kb 55 155 mENE R EY FEBA
o PR Ty g

VKiE 6: MON 88017 (Scal) , [F¥kiE 2, %Mt FEH K.

VKIE 7: MON 88017 (Xbal) , [FIVKiE 3, JEMTFEHE VK.

#i 5 DNA 70 TR/ (kb) UL 258 Qe ie R0 T BARIT IR -
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3-3. MON 88017 FitiH ZEF %K Southern 7347

N T REMIMON 88017 F KAl Fift & A7 AE FURIPV-ZMIR39 1 B 42 /7 4], FSca |
43 AL MON 88017HIDNA 5 X HEDNA . [R]Ff PA2ANE 75 PV-ZMIR39H 22 ) S 4R 4ET
(BREFSHI6, FURiED 1#E4T SouthernZ: Al . il 5 FHEcoR TV AL 1) it K PV-ZMIR39 1]
DNA 5% Sca IHAL X BDNAVR A EFE, VR RS0 /E . kA, MON 88017/ DNA
A Xba TEAL AL . B T4REF 5 0 T E AR HESk T 2 (B AT BEAEAE T &S SUARAS, TEARAS
FFUGFR 3 AR AT CE P TE 2 S B VIR o 8500 B EE 25 75 22 A8 58 Bl 5 -5 248
JEE P, DB (L S Southern 4% 58 251 H 70 1 & K/

JERRLE BRI ) Southern 73 AT 45 SR W R B BT m » X FEDNA (B 13kiE ) A A PExT
FR A TR AR TR [ 2 58 Ak, ST 25 R — 3. 1%t F EcoR IVE AL BRI PV-ZMIR39
IDNA 5 4 Sca ITHAL FIXT IRZADNAVR & AR (384, SikiE) , 724 7~6.3 kb TR
NG . KA EMON 88017(IDNA (552, 3. 6. 7¥kil) A 458 4 peka o
1 — &5 FUE S FOK AL S AEMON 880174 & AT Aa ml Al (11 Y T % Ak B AR PV-ZMIR 39
faf= 2y R 718

LONG RUN _SHORT RUN
(1 2 3Wa s ¢ 7 )

MON 88017 I¥] Southern 223243 #7T: JH b E 22/ 54541

VKIE 1. UG IE KoK FERIZH (Sca D

Vki& 2:  MON 88017 (Scal)

VKiE 3:  MON 88017 (XbaD)

VK 4. XHR (Scal) 5 PV-ZMIR39 (EcoR1, 0.5 #UlX4#&E) HE
VKiE 5: AR (Scal) 5 PV-ZMIR39 (EcoR 1, 1 MUY E) BE
Vki& 6:  MON 88017 (Scal)

VKiE 7: MON 88017 (Xbal)

— i SkEH DNA 707 Kb (kb) , HHRAL QBE R bl > T EARiciE R

A AL A HETS (2007) —MON 88017 98



3-4. MON 88017 A& E T

R,
‘L x LH198
LH198BCOF,
® | xLHS9
l x LH198 l
LH198BCIF, [LH198BCOF, x LHS9JF, 4

LH198BCOF,
,L ® ® ¢ be l ® x LH59

LHI98BCOF, ~ LHI98BCIF,  LHI98BC2F,  [*LH198BCOF,x LHSIF,

¢® l &® ¢ be
LH59BC-1F1

LH198BCOF
+  LHI9BCIF; 1 p198pC3F, ¢x LH59
l’ ® LHS9BC2F,
x LH59 1®
LHI98BC3F, LHS9BC2F,
LH50 x *LH198BCIF, 4, ¢ ® | @
LHI98BC3F, LH59BC2F,
ix LH59 ix HC33
LHS9 x *LH198BC3F, HC33 x *LHS9BC2F,

Lo

[LH59 x LH198BC3F, , IF,

MON 88017 it RE
7F: MON 88017 #tACE T Klitk, b bk ahn Bl 1 2 tHACHE A F& 52 14 7 dr Bt FH 1

Southern 2% A1} .

AN B/ TR B H A

FIH Chi “Fr k56, X} MON 88017 1y 10 MNMHARHEAT 7oy & 520 (BHME/BAM) 1%
FERS, DA SE MON 88017 J54XHT cry3Bbl Al cp4 epsps &kl () A 18 A% M Flfe i 1
PLPLE KR (CRW) &P A EH B 52 P 2R 8 MON 88017 e ARMIRFH M, 4y
B (1) TRAAEL RN M UE 4 SR A0 o B 4 e TR HUSH A R AR 2L T Cry3Bbl 2R
ELISA #4558 . anai ik, i+ cry3Bbl Al cpd epsps i[RI 7E AL 344 B RARIER,

A T[Al— T-DNA H, I HAL L4 DR 046 A FE MON 88017 H 8N s b, PRL T
XA FEE MON 88017 JaARH BAHH R 70 2 buAg] o FoUi 2 SR mT o o s iy 2

PR B6AIE H AR T
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Firid F T do 8 /R 4% 0 M i) 10 AN B FriAX a0 MON 88017 B Fh AUk I fiar o FE A
S EAR Y Chi “F R FME R . Chi “FE & 70T

Y'=2[(lo—e|-0.5)2/¢]

Horp: o= BB EINE, o= JEETTMIIAE,
0.5= HHE N1 Yates 77T EZIEFF, (Little and Hills, 1978).

WM R IR I 7 AR N 3 ANBAES, UESE TR PSR AR AR
N

MON 88017 J5 AR T HH 40 B AR R Z50RN S B W 00 4 AR 4

MMAE * FUME

B A + - + - i«

LH198BCF, 21 14 17.5 17.5 1.03°
LH198BC,F, 53 12 48.75 16.25 1.157
LHI198BC F, 21 9 15 15 4.03"
LH198BC,F, 10 15 12.5 12.5 0.64"
LH198BC;F, 8 5 6.5 6.5 0.31
LH198BC;F, 21 3 18 6 1.39°
LH198BC,F, x LH59 29 0 14.5 14.5 27.03"
LH59BCF, 7 5 6 6 0.08"
LH59BC,F, 8 5 6.5 6.5 031"
LH59BC,F, 35 13 36 12 0.03"

RS () RoRBA RN RS E s O RO R EE .

T {E p<0.05 /K°F- (Chi ‘FJ5{E=3.84, 1df) EAEZE.

* fF p<0.05 JKF (Chi *F-J5{E=3.84, 1df) F&3, {HEE p<0.01 /K°F (Chi “FJ7{f=6.63)
EAEE,

" {E p<0.05 /K°F (Chi *FJ7{t=3.84, 1df) E&83, HTE p<0.01 /KF (ChiFJ5{E=6.63)
AR
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T-DNA #2544 Southern X447

MEKEAL A MON 88017 I E M fEAAA4 K (I MON 88017 i R KD 1M £ 4
AR RLZEAT 7 DUEE) Southern 73 #, AR E 7l AN HIASE 1 o Fride H TR Ve 20 dr i 1
R4 % . LHI98BCOF, . LH198BCOF,. LH198BCI1F;. [LH198BCOF;xLH59]F, .
LH198BC1F;xLH59 s« LH59XLH198BC3F30)» HC33xLHS9BC2F 34y [FIRTIEEL 58 &
LH198 5<% LHS9XLH198 £ A5 A%} g

R Z AL MON 88017 L KIEKZ I Southern 2438 70 b4 B o F s . AHF
o, 2K MON 88017 /) DNA FixtHE DNA #£fH Xbal 1k, Xbal 7E
PV-ZMIR39 H HAG — A EgUIA o[RS FH PYANE 54K T-DNA RO AR IE PR (BR
B 1. 2. 3. 4, BikiED #4T Southern 78758, TiSEA EcoR 1 VHALII LKL PV-ZMIR39
) DNA 5iH4Lx #E DNA JB& EFE, PEA T R/MPZ) 6.3 kb 3.5 kb Al 2.6 kb 4%
#7, 5 PV-ZMIR39 [ EcoR I FrBUAHFF (5 3. 4 3KkiE) . ~6.3 kb K GG 515, &
HH T A% T~3.5 kb #1~2.6 kb 115 B, RA/NBI AR T-DNA 7 HIAFAE TI1X—~6.3 kb
[¥) EcoR T PRI VEF BE. Tef e FIHAC (58 5 ¥kiE) P24 T Z B $% DU i vb 3007 7
HIR/NEIZ) 7.4 Kb A1 5.5 kb 46 (), MON 88017 ) Southern 243843 #7: 1l N B A%
NHO o Bsh, B RFEALSEAE MON 88017 19 6 MEAR (5 6-11 3KiE) /=4 T 756 i
FAK /NS (~7.4kb F1~5.5kb) o IXEELEIRRB, FOKREALF/;: MON 88017 i A1)
T Southern #7717 BUAE MR 2 /N F Pl R AR ARFF— 2. IR H 0N 4MNE
T-DNA e APt R BT H B KoK MON 88017 JERI4H H
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1 2 3 4 5 6 7 8 9 10 11

40 = 4 . ::fztg
20—« . .

15—« + + 15
10 = o - 10
81— « . 4+ 81
71— » c 7]
61— . +— 61
51" ¢ 451
4] — ¢ s '4— 4.1
31— + 431
20 = " » 4«20
16— 1" v +— 16
1.0=» r 410
05— ¢ = (.5

MON 88017 £/~ & Fr AR 4R A DNA K13 e Mo Hr

ENZEF 4 ANF 2P ARic IOAH L B REE CGBREE 1L 20 3. 4, FORIED IR REAT 252,
FAUKIEE 29 10 ng BEVIH ALK SE A2 DNA. JRGER IR U«

7

VKIE 1: SEAXTHE LH198 (Xba 1)

VKIE 2: SEAXTHE LHS9XLH198 (XbaI)

PKIE 3: XFHE LH59xLH198 (Xba I)5 ik PV-ZMIR39 (EcoR 1, 0.5 # 1 4&) A
PKIE 4: XTI LHS9<LH198 (Xba )5 ik PV-ZMIR39 (EcoR I, 1.0 # U1 M&E) A
¥Ki& 5: MON 88017 [LH198BCOF,xLH59]F, (XbaI)

¥KJE 6: MON 88017 LH198BCOF, (Xba I)

¥ki& 7: MON 88017 LH198BCOF, (Xba I)

PKJE 8: MON 88017 LH198BCIF, (XbaI)

PKJE 9: MON 88017 LH198BCI1F;xLH59(H) (Xba I)

PKI& 10: MON 88017 LH59XLH198BC3F3x, (Xba I)

PKi& 11: MON 88017 HC33XLHS59BC2F 3 (Xba I)
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3-5. MON 88017 H HIE R KRBT

T8 3o A5 T B A % W PR ES (ELISA) SKF A5 MON 8801745 & [ £ K4 41
Cry3Bb1HICP4 EPSPSIFEE H/KF o HAUEAKIR 120024 36 [F H 8463150 . (5F
fai 4N Y Benton County, 3% H7 1 i) Stark County, LAz AR H7 3 1 ) York County)
HR T AL RO VEYD, BT il s o 38 B FOK AR AR R ME b B (X 3. 7E S4B KRR R A
[F AU EE K . 24 KS ek, 24 KSWR. 10, 8. fEFF. FEFFR.
BRL FREFT S R EAR AR o B RMA L TG & /KPR S RO & A 2

(ug/g fwt) KA, SR 5 E # HEUN& K S, HH¥ BT E B /KPS T B 2R ME (ug/g
dwt) o

VIR T3/ H [A) r AN AR R L R AR 2H 2 Cry3Bb 1 8 - 347K~ B 43
724260-570+ 88-500F1100-370 pg/g dwt. 3ANHE] SAERY . FEFF. fLL2 FIA R4
Cry3Bbl 5 H- 357K 73 7825+ 95+ 3804115 pg/g dwt.

SR T34 H ) A AR K ZR i i AR 20 21 1 CP4 EPSPSER -3 /K~ YE FEl 433l
9150-220F170-150 pg/g dwt. 3/4~H Al sife k. A FF IR 2 ICP4 EPSPS & 1
BIKP40r 019390 57H15.8 pg/g dwto WA Al S AR AIAE 22 20 23 ) CP4 EPSPS R H 7K

2002 FEE H AR 4= MON 88017 &4 K== 4HHH Cry3Bbl #1 CP4 EPSPS
HHRIEKF

HRAY! Cry3Bb1%E H&iEKF CP4 EPSPSE AEIEKF
SEHE (SD) SFEIME (SD) FHEIE (SD) FHEIME (SD)
JEHE Sz BeA s JEE
(ng/g fwt)’ (ng/g dwt)* (ng/g fwt) (ng/g dwt)
OSL-1 76 (23)* 570 (170) 30 (5.3) 220 (30)
28~ 110° 230 — 820 19-36 160 — 260
OSL-2 75 (10) 430 (58) 36 (5.5) 190 (26)
58-92 310-510 20 — 46 130 — 250
OSL-3 69 (12) 310 (45) 38 (8.6) 170 (37)
5590 240 — 380 28— 54 140 — 240
OSL-4 62 (9.2) 260 (44) 35 (4.7) 150 (19)
49 — 77 190 — 340 30— 42 120 - 170

1. OSL-1: V2-V3; OSL-2: V5; OSL-3: V8; OSL-4: V11-V17.

2. MARIEAK LA ng/g twt S FLUEN &, FEat L T M ZER IE .
3. BN E S AN G KE, K g/ fwt RIAEUEE B ng/g dwt.
4, “FIJMEMPRAEZ SD AL S g R (n=9)

5. KPS HARRA,  THE LA 2 AN S 1 s K AB AT e/ IME
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2002 F3EE H AR MON 88017 &4 KFRHRH L Cry3Bbl & HRIEZKF

40 ZAR AT Cry3Bb1%E H £ & KF
SE¥E (SD) F¥E (SD)
BiEnEE] BiEnEE]
(ng/g fwt)’ (ng/g dwt)®
OSWP-1* 50 (6.4)° 500 (64)
41 —59° 410 — 590
OSWP-2 37 (8.0) 380 (170)
26 — 48 150 — 600
OSWP-3 34 (5.2) 310 (48)
25-42 230 — 380
OSWP-4 32 (4.4) 220 (23)
26 — 38 190 — 250

1. OSWP-1: V2-V3; OSWP-2: V5; OSWP-3: V8; OSWP-4: VI11-V17.

2. MARIEAKFLL ng/g twt SEEFLUEN &, FEat ik T MZER IE.

3. B ESHRAEGKE, K pg/g fwt RIABUEFE K ng/g dwt.

4. OSWP HZUf ] SOP BR-ME-0884 Fik fE#T4H AN & 7247, RXT OSWP 2411
CP4 EPSPS & H/K-FiF TN = .

5. FBUEABRUEZE SD NZ TR (n=9) .

6. WA, THEILAE 2 AN S 1 s KA AT e/ IME
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2002 535 F H AR A 7= MON 88017 &4 KR AL+ Cry3Bbl 1 CP4 EPSPS
BHFBEKFE

HRARA! Cry3Bb1 % HRIE K CP4 EPSPSTE H Rk K
FHME (SD)  FME (SD)  FIME (SD)  FIHE (SD)
¥ Bl 3t 3t It Bl
(ng/g fwt)’ (ng/g dwt)* (ng/g fwt) (ng/g dwt)
OSR-1 39 (8.1)* 370 (80) 16 (3.3) 150 (34)
24 - 51° 240 - 510 1021 110 — 220
OSR-2 34 (8.4) 250 (71) 15 (3.3) 110 (29)
25-55 190 — 420 12-20 74 - 160
OSR-3 29 (8.2) 210 (78) 13 (3.0) 100 (30)
21-50 150 — 410 8.9 18 62— 160
OSR-4 26 (5.4) 180 (37) 14 (2.3) 97 (18)
16 - 34 110 - 230 11-18 72 - 130
FEFFAR 21 (3.1) 130 (29) 11(2.8) 70 (20)
17 -27 98 — 170 6.6 15 47-110
TEER 18 (2.6) 100 (19) _ _
14-22 77 — 140 - -

1.OSR-1: V2-V3; OSR-2: V5; OSR-3: V8; OSR-4: VI11-V17; FifFtR: R4-R6;
FEM: FRBGR)E .

2. MARIEAKFLL ng/g twt S FLUEN &, FEat L T M ZRIE .

3. B ESHAGKE, B pg/g fwt RIAFUEFE B K ng/g dwt.

4. OSWP AL H SOP BR-ME-0884 ATl fti #1414l & /7 V31T, ARX OSWP A
CP4 EPSPS £ H/K-FIEATI = .

5. FBUEARHEZE SD NZ TR (n=9) .

6. X HEHLRA, AR Z A 1 s R E N e ME -

7. KA EZARA LT CP4 EPSPS & H R iA K-F & .
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2002 =3 [H H A4 7= MON 88017 164 . B4 FEFF FAFRIZHZRH Cry3Bbl 1
CP4 EPSPS & HRIE/KF

HRARA! Cry3Bb1 55 HRIAKF CP4 EPSPSTE Rk K
FHE (SD)  FHME (SD)  CPHME (SD)  FIME (SD)
36 0. [ . eS|
(ng/g fwt)* (ng/g dwt)* (ng/g fwt) (ng/g dwt)
iRy 14 (2.5)* 25 (4.2) 220 (43) 390 (85)
11-20° 17-32 130 — 280 210 -470
iR 37 (5.6) 380 (65) - -
30-45 300 — 500 - -
FEAT 27 (5.5) 95 (19) 16 (2.1) 57 (7.6)
22 -39 75— 130 12-19 42 - 69
kL 13 (3.1) 15 (3.6) 5.1(0.89) 5.8 (0.97)
8.7-19 10-22 3.7-6.3 4.1-17.1
T 7 30 (4.4) 88 (13) - -
25-39 71 -110 - ~

1. 7e¥5: R1; T8%: R1; F5FF: R4-R6; FFFi: R6; TH: ¥FRUEES
2. BARLKT UL ng/g fwt R FLUENIE, Ik ik T M2 1E .

3. I E & HLAEKE, B pg/g fwt RIEFE A ng/g dwt.

4. “FMEFPRUEZ SD AL S HTEE R (n=9) &

5. XSGR, THE AR 2 MR b IR B R AN B /ME

6. AXTELL AT EH LUHEAT CP4 EPSPS & AR IA/KF & .

7. FEHBU M8 SOP BR-ME-0884 H A5 AT & 7 53347 .
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3-6. MON 88017 #H N\ 73| K RIA R E o Hr

MON 88017()i% & it F2 v K| I CP4 EPSPSTE N & Fitt AR [k Bebric, 18I 64 it
it L H B SR B {5-CP4 EPSPSYEMON 880175 ACHE & 1 ) 2R ik .

[FIf, RIEEL 7 MR MON 88017 A Rl & FHHAR ) T K FFRILLZ, FIFCry3Bbl ik
4 B3 AT 2 A Western E 7543 #7:  LH198BCOF,. LH198BCOF,.
LH198BC1F,. (LH198BCOF;xLH59) F,. LH198BC1F;xLH59. LH59xLH198BC3Fs.
HC33xLHS59BC2F;. F3E 2N B b Ak B FH 1 5 A A8 Fh oA B 22 SRAE 0T R Rl A
T KA FLHS 9> LH 1981 H L oK H 28 RLH198. X P Fhxf i 5 MON 88017 )it %
=Vt IGIP

AT RR B, fEMON 88017 £ K7/ A A AR A 5k I 2] 4K 1 Cry3Bb1 & H
BT KT R M Western EIZE 3 B 5k HRRE e 2 e EBUIARRL N &5 R, R E KR )
EEE R FRIACry3Bbl SL i 55 [F] « KM #T k) Cry3Bb 1 & FH AR L3N EE
(4. 2. 1ng) 58 EEET FEPRIEKIE2. 3. 4. XTHRAIMON 88017 HEH 4 43 I
FEREVKIE6~T, LAI10~16

MON 88017 F K 14 A [rcry3Bb 14w i 7 514w 75 kDalf 8 o«  MRIGAT B 70 5
32 HICry3Bbl & [ 7EZ)75 kDady T EAMEE R — 2 T, FF6 & A bRAE BT iE B 1
FHA T RN SR A # 2] Cry3Bb1 & H

BE4h, MON 88017 F Fi & il rh A [A] AR MON 8801741 K1 HEHU M ) Western /3 By HJ3IE
SZ T Cry3BblEE HEZAIT5. 664155 KDasbA77E . Hi L% 2 Cry3Bb1 &5 [ A ALk B
(Holleschak et al., 2001; Bonner et al., 2003) . JUFFCry34 A 7EMN LA J5 ¥ & <1266
F155 kDakh Bl &4 2547 (Carroll et al., 1997; Hori et al., 1994; Rupar et al., 1991; Von
Tersch et al., 1994) . HAHITIIEL FCry3Bal (GenBank Accession No. X17123) 184
M Cry3Bbl (Cry3Bbl, GenBank Accession No. M89794) $417F H i 7= i (1K) 33 AS: )
RN AL

W5t 2B, MON 88017 %K d1 74 () Cry3Bb1 & A fE7E TR MON 88017 K 7 Fib
ARGy 3 F 2 AMEACHKIMON 8801 74FFif& . il i M &2 L MON 880175 Cry3Bbl
T 2 JEARAE ™= A 2517 R UE S0% B /A AE T-MON 88017 Tk 2 AN E Mt A
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MWM 1 2 3 4 5 6 7 8 9101112131415 16 17 18

(kDa)
198— —
115— pre—
e - 1 1§ 15
49.8— ——
35.8— —
292— i
21.3— T
6.4— —
MON 87017 # Cry3Bbl & HRIEKI LR E M
WE | FRER FRE
1 5w 8 ul
2 Cry3Bbl &[5 bRk 4ng
3 Cry3Bbl & 15 I brifk 2ng
4 Cry3Bbl &[5 bRk I ng
5 7 PKIE -
6 LH59xLH198 (X&) 30 ul
7 LH198 CXfiE#) 30 ul
8 7 YK IE -
9 25 [ pkiE ;
10 | MON 88017 / LHI98BCOF, 30 ul
11 MON 88017 / LH198BCOF, 30 ul
12 | MON 88017 / LHI98BCIF, 30 pl
13 MON 88017 / (LH198BCOF;xLH59) F, 30 pl
14 | MON 88017 / LH198BC1F5xLH59 30 pl
15 | MON 88017 / LH59xLH198BC3F; 30 ul
16 | MON 88017 / HC33xLH59BC2Fs; 30 pl
17 7 I PKIE -
18 =P S -
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4. BAF MR KA fo s R 2R (CBI)

4-1. MON 88017 54 PCR Fill| 5

Y REMARE TR, MONZRRAS PR

4-2. MON 88017 52i} 5E B TagMan®PCR Rl 77 ¥

B RREDNLRER R, SONZRRA IR
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5. BB B EA-BNE M EDBRERAYERRERZREIERKR, &
WMAEE)

A HHE A HHE MON 88017 1 yhn L JEkk K i) 22 4= .
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6. FREH B &M RBEERE GEOBRERNEMERFIFRE
WK, ATAEE)

A HHE A HHE MON 88017 R yhn LRk M i) 22 4= .
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7. BENEYXESHE R &N E SRR E

D BHE (BRBEREWRSEER. RBRER. WP ERIER X5 ®)

LA A 7] BB AE DA, A 3400 52 5 H B cpd epsps 28 I FIHT FKAR Ht
[ cry3Bb1 3L P i) 2 (E [F] — kL8 7R PV-XMIR39 [ T-DNA X, {48 T R AITE N 5
A TT RGN LK, 5 2Pt b H B oK MON 88017. MON 88017 1
A KR T A T AR AT )& Agrobacterium CP4 & #E[ cp4 epsps Fe[H, Hogwbd & pii
CP4 EPSPS £ [ (5 B PR Bl 10t 22 PR - 3- i TR 15 S )Xo 0 H M 1) A= A 410 i 4 FH AN Tk,
DR I AT 52 250840 A H B BR 557 . [, MON 88017 HIE & A KIE T v =& 2
HRAT B ) cry3Bbl & K], Hgm A& i) Cry3Bbl 25 45 v e o o oK AR dh B R 7E .

iid PCR. Southern 452555 FAW)E50Hr, UEB T ARIE G w88, LLAIE
NN i 5 UGN, IF AR Tl P EA R AR A e fE7E . AL,
Western 258 7 M IERH T CP4 EPSPS & [ A1 Cry3Bbl 25 AEA R AR RE S F2 w RIA .

RN R, PEBERTEES P OE RS EHZETT 2006 & XF
MON 88017 #4722 & A I o RS20 158 B 3 A5 5% 5 [Fl MON 88017 KA 1]
BE (12.5%. 25%H1 50%) BE4T 90 KK RMRIFSER: . 451K W], F3EHI KK MON 88017
BRI KRR 900 KRG, shissh. AKRITE, WEBREEE. RRIMERE
Al Kk MON 88017 X} KRAMKE . SWFIHZE. M Ffetr. IEssEE. BEgsth bl A
SUP L2 R W) AR

GO (K | HEEE R ZEFMATE, LRI CP4 Wk |
FER A CRITEINSHEAL) LLR IR ToRoBr ek 2R (1 (8 e . SOt At izl
MLSRRIG S5 O T VORIHEAT 454200, Ay MON 88017 2K 59 ML Kz I A7 7E
FEWIERUE SR LIRS 2, BT H R 2 A VE VORI R KRB MON 88017 K 5% M
TORTE ]2 A e EAFTE RS

FEREF ANV ERRFE, 1L RE RN BEBAEYR IR T T 2007 SE7E 1L K& FE R
VEYDRIE Fe M (F5FFE) JF/E 7 MON 88017 #4JL[K T K K3 F 22 e ARG I o FE R AL 4G
M LE RN, BN RGBT IO ) 2T R XA RS B B — AN 150 mo XHAE
Y22 REPE RS ARSI rh, Bder e A, % 3 DR 2K P R JH 5% A 6o 1R 1 v 8- A e A 5 2 e
HRBIF R TR Z 7], UL K MON 88017 Xt 1K HIAEWHETE % A H
S . AEAF R SR SE SRR, BRI Bk MON 88017 A LS AN} HE 7R k1%
i, FEHUAIRTE A R, IR K MR A B, eSS L EEER,
TERE AT —EH 8. 5NN, G FRERE B LHEESR.
A, B R PR T K BRI B G 1 A B S B T 2 oK R, RO A AR
Al AETER A .

BUIA 2 RIS E R, 5% M E KA, MON 88017 V& B xt R
IR, B TSI T P BB E R R 4h, MON 88017 5% T K & 52 Jii 25 [F] 1) .

2) BENE

Pl PrEH R K MON 88017 i i, a thi#B 2 &4 18 36 [H V230 W B WA
EE RN ER YR R . 35 EBEFR A 5 5 25 WA B R A DA E R 5 MON 88017
HEAT T KEIASE K& A2 TP, BRETIRIE RS BN 2% B iV E v] e
SHAERAR A BAEYIUERS . MR e F a8 . ENYESE, DLEEE NFER 40 T4
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“EAE” , EFRMANTIRE. BRI, IXUSPE g R BH, MON 88017 7R
Bige . EREM. B eSSy M SEAR Hi-II M H TR 5 A S2 5 45 [F 1

PLHEPTEH B LK MON 88017 £1F 2005 S35 R FE A& H (USDA) « EEEM
5ZhWEH S (FDA) VLA EFEFGEE (EPA) IFEISHE. Fl#E A 7 E b E AR
FLRNE VA B R, B A B Ol 383 MON 88017 A i I Js ek 11 1)
GATERI G, HF LUE A

3) LR

FT MON 88017 AL Ee W] FoK 2R 8 “Hi-I1” , J& A188 Al B73 HAZ & K KM
Y. eA15 2 B35 E B JE JRI8 KR AR He N ST K2R E A &, B,
JEARIE R T K, KIEEKRESELETRFHEDN. KAFR (Gramineae) .« E&HZER
% (Maydeae) . E#HZRJE (Zeal.)

ERMI KRG, EERBIUEHE K (Zeamays L) —AM . Wilkes (1967)
BRERE CRAE “Teosinte” ) HATEHRE, BAHFH—DWE, BIEHAF:
—AEA BTG EF R K (Zea mexicana) FIZ4EA K (Zea perennis) o AR T A 72 45 3,
Doebley #F FIHH 78 /NG T &) 29 8 N &7 S SR b A g AT B Rl 43, il 1840
K A4 (1ltis and Doebley, 1980; Doebley and Iltis, 1980) :

Gramineae (RAF})
Maydeae (% ZjE)
Genus Zea (E&ARE)
Zeamays L (EKFf)
ssp. mays (F&d% £ KW FO

KEFRE, T AKIRATHET 7,000 ] 10,000 557 7E B P4 2F 5 HTF 6904k . BK A
INBIRERYR A S, (HEEVE R A RIR AT REAE RIS L 1 st T HEEEH .. £RTE
100 ZMEFXERDALFIE. FEHEKREEREEE. PE. B, Sy, EEA
ENRE, St EKREFER 75%. Ml TR EEE N TUWGRE KR, RZEHED)
YniEkl, A R T ZG AT b A i A

ORI B IR B A1, ATC 1511 460 CBUM ) TR XK
WL TR AR, WS, ALEHES S0° BRI, AT i
B, TUEUHHE. FRGRR, AR AL RIS IE LI ONEEOK, SO
SO ELIRTOR, (£ T WA T SRR LR TR . AR
BIBIE, MRICEITII BB, TR T TR E AL, B TR
X, MR TORIS . PEAIMTOR . 7 ERER . PEIGHMETRIK
REKIX.

ORI LR BRI WERE BRI 2 TSR, TR U
AP CIRA PR, UL # K AT B AP KR . T
AT ML, TR F SR B8P AR IR . RAE S8 F AT B4
B, R AHEAT AR A BB (Gould, 1968) , 5B AIA AL .

FORCAT 2 MR 2 e P 5, FoR B L7 AT 6 N S R i 57
AR R E . MR3E CRMVEEEE N LY 2 PP BT MR 28 85— 2 MHUE,
TR A 2% 250N L
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4) EFEALE

PR T B H B T2k MON 88017 &K cp4 epsps A1 cry3Bb1 Jik [A #4) & 3| [5] — 4k 4%
& PV-ZMIR39 ] T-DNA X1 , SR )5 15 B TR AT B A S 5640 5 126 5okl PV-ZMIR39
B ONEME KN, FEiE R L REA R .

JHIT PCR. Southern 425555 7> AW = 404, UERR T i ANRIE G528, DL AIE
NN B EEE DU, FFHAER 74P EA R ACRE B AR e A7 AE . T pr
HRES JRRES) FREESBIEMIERAN . SMNFE T-DNA 46 N T KI5 R4 7%
B R EEYBAEY BRI FEAFFEEH cpd epsps Al cry3Bbl PN KK IA &L
N T HI KN R 7.1 kbo 7E cp4 epsps 2 KR IA G A EH /K FENLEIE A 1 2 H (actinl)
fIE T (934 bp) .+ actinl IS T (461 bp) « TUFIFFH ARSIk (CTP2) 41 (228
bp) . cp4 epsps 2K (1368 bp) F1 NOS & 1EF (256 bp) . TfI7E cry3Bbl J:[HFRIA &
WL 35S A3 (613 bp) « NEME4EER A/B 4568 A IHERITERT 5751 (251 bp)
actinl I &1 (461 bp) + cry3Bbl FE[K (1962 bp) « /N3 HSP17 & H ) 3w BRI
X gt 541 (234 bp)

LRk, FHT MON 88017 JF A (5 R A 1 52 A A= W) R B e 2B SR (B AN R i
NRAR RIS AT, RYE ROV A 2 P B BHINE) 5 R 5+ 21
KNI hrdE, B ZAFRA 2, BIARGEN 2R A R A R R

5) BferaE

ME KA FH AT MON 88017 (1) & M fa AR e H 2 M EARZEAT 5 V1LY Southern 43
M, DB e Sl N R e Ve . 45 3R B, 7 /M4 LH198BCOF, LH198BCOF,. LH198BC1F;
[LHI98BCOF,xLH59]F; .  LHI198BCIF;xLH59q, +  LH59XLH198BC3Fs
HC33xLHS59BC2F;y) 438 I H — 2 Southern 225877 8 o J&T- bk 8, #1841 T-DNA
FaE WA TEPTR BT H B LK MON 88017 HIFEKI 4L,

% MON 88017 & FlE4% 10 MEARHI 5 BEIEHAT KA () AR RIS
H LA BAREIR > B B e v, F ELISA 23 BT 0 B e A e B 55 7 v P AR IR
AT R HF MON 88017 H' T-DNA N —A7 S 4G N, HPT . P H B MR & &
fHL /Ry 384

IeAh, IFIH Cry3Bbl & H R PR ik 7 AL MON 88017 fE kAT
Western 2} 7, Z0Hr4E % B, 78 MON 88017 K 7 NS [FIHHAR T KR HR B o )
FEZ) 75, 66 F1 55 kDa ALAG % Cry3Bbl & A K4S AE S . BT 7E MON 88017 [{ik &
i AEF 2 FI A CP4 EPSPS 1E & M ARG BEpR 1L, 38 X &)y v W it B 1 I R £k
CP4 EPSPS 7£ MON 88017 JeCHEMRH A &KL . AT LA, Cry3Bbl 2 EH A
CP4 EPSPS & H¥7E MON 88017 £ M fasE H A &k

6) TR LR

TSRS RV R IR R R T AR T S e 1, A7 5 4 Re 10
SRR, HEFEK MON 88017 M HopAN FEAER G, S AIA R 2%, H
HER, K, A, AFW. keSS imLEEER, EREMEST —Er 8.
HRERzES ). ERM T RERSHEBTHEZER. ok, R T KB S48
B9 AR A B S EE 2 oK R, SO A AR AT R AR
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ERER: EARESFMT, ALY 2 A Bl A 1T 2 B A Mk A2 R AR
ZRAT s IR ) P R BE AT e NGE R B A M b e XK, AR 2 IpR v
ek, Bk R TR A B B S A s . SRR A S5 SRR, LA
FAKIE A 171 H e TR WAL (RAL BE B — AN 150 mo i F7E 7 [ H TS 3 &
PLae s FAKFATHE SR, P DU JE DR K G I A0k 1) 32 e m g H i) KU R B

I FEE: A 2RI FIAS I R, BRieE HAh, S DR TR K FE R SR A R TR
H R B AR i R KRB MRS E T R =R, R S KMON - 880174
TR A RETE B B B 52

7) BRZEN

B IRV : ol  F]AE 2002 452 [F] 32 2 LK FE X 51T 3 4N A1 MON 88017
RS, A BT RS FTFREAS RO REREAS 78 R 07, ALLEE MON 88017 5 R A% i
TEE TR LR BAEER . 4R KH, MON 88017 LR FL AT iR A& 7% il 7
IR 248 XL, B 232 NMEBA R GIFFEE KT ER . BTG EREERE
WEES . RN, A 16 MRS L ERIE BB KT, A1 16:0 £EH#H
B2, 18:1 R 18:3 WHKER. 20:0 T J%le. . FRILER. S/KE. WML ZMR (%
H—HXE R, 18:2 WiliEMI4E4E 2 Bl. {H MON 88017 ¥f-hid 44 & Bl 5/
TXMZHETE N . /£ MON 88017 SAEFEFXTR M) 16 KB E Z 54Tt
MON 88017 4 HT{EITEAE LA 4 AFML AL TR Z A2 Mo AT R 364 H 1) 99% ¥ X
. Bk, AN A 25 B A2 . IR HTIER] 7 MON 88017 1 KiE
FE AT 5 %6t R 2R DL R e R A T K AR 9 43 S A [

FiXF MON 88017 FfALH LRI FoKPUE F K+ CHEERFIRRTHED DL kAR =
Y (FIERRRAN p-F SR ST TINE, FEHMERIITI L. BAENER G
DEZS. B, ATWTE MON 88017 i 7= AT AR AR =PI & & 5 e FE AL A
T oKX R S A [ 1

BHZUP: CP4 EPSPS & FIRIE T LR IT R, J2& H SRS YA A )38 ik H
A 1) EPSPS T H I —Fh, A K4 8. MON 88017 ik [ CP4 EPSPS & H,
EEEN EAE A EY) (K E A K FAIREY & kIR e iEe) IR
EPSPS /& —F£f. [FES, MON 88017 ik CP4 EPSPS & H i IR FEFR 751 5 EL 45k
Bk Lsit#E (FDA Il USDA) HIFUAIESIEY) (I 40-3-2 K. NK 603 TK. 1544
FRAEAI I 2255 ) A RIAM CP4 EPSPS HAA>99%M 45 M 2 AHMIET . H 4k, KIRM
CP4 EPSPS £ [ i) i A7E M EL T, O B AR B HUARAEY) (3RIE CP4 EPSPS)
ANt rh e B A, WAS K ARSI @ A=A R . A4
Vi B g KB, MON 88017 FKiAH] CP4 EPSPS & 15 TOX 2012 i #i 2+
M FREARAFIMGER) L. ESZ T MON 88017 Tk Hi#ik CP4 EPSPS
T A5 R B SR 5 A B EALRE M A D RE RS R: J5 » X 10 HEPEF 10 R CD-1
/NREAT KA FT H RV CP4 EPSPS SRHMER, KA 3 ME (05108 49, 154 Fil 572
mg/kg bwt) AR, S2Ib AT K I CP4 EPSPS 25 FALFE T T/ BTG 2. PR 30
W R SR Bl R B R A A AR R2m . [Rlk, CP4 EPSPS AN “AK
DA R BFfIE” (NOAEL) 2 /b 9ikEs % B i =it & 572 mg/kg bwt.

© PRSI HEARAT IR BT R A
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HoefE (Br) MCryEARMBEE K2, T2 HKJI%E. MON 88017
F=AE B Cry3Bb1 88 H & Cry3Bbi F R KR — AN i, 5S4 AL B H i A= 4 1
575t 7 Raven® 4= 1) 2% A A & A BT A= B Cry3Bb1 28 A EL, 76 S 5L e 91 A J
A >99% (1) AH A 14 . MON 88017 7= 4= 1) Cry3Bbl SR H I & =R J¥ 4, H IR F

(YieldGard®) HikidiE Kk (MON 863) HICry3Bbl & i I L 414 >99.8% I AH AL

W (NEINEERAFD, MEH LIRS USDA. US-FDARI A E &M R Hb . 1t
4b, DARTIEEFXTMON 8631471 i 72 HIAE W24 fE 3 FAY, 35 )14 -Cry3Bbl1 & (A4
e A BTN B2, mIEAI FARE bR B R SEAR MRz . A AE
358 v 23 AT O A TR) DA B VP Ay X 3 fes 4 R 3 AAE W 52 . MON 8801777 2E 1
Cry3Bbl & A X AR AR Y (NTO) HIMEEEIGFHYE (MOE) [MEIK[FIMON 863 W58 K&
A3 DRI, MON 88017772 i Cry3Bb1 2K FH it AN 2 X AE#EAR AL W) ML S
FEAEA E RSN . TR E AR AT K AT B SRR Cry3Bb L & MRl |, MRPE &R A
BRATSIRE (<37 mg/mD) H166.6 ml/kgikE it H 7&K, HAbFCry3BblE H
TRMECD1/NE, X e M iR B, SEBhRCry3Bbl & F R ARSI 1 79%
I, SEBRFIE 1930 mg/kg. HTIREEMNRES, BAWRBGYEELE R iR
i, A W BT 5 Cry3Bb1 25 I FEA K I KRR B R . iR KT, WA
M)A RN, K, Cry3Bbls /N A S E 2 08 177 & N KT 1930 mg/kg
A=, HNOEL.

WA, w1 08 7R S B B A T 20064F X MON 8801 73T & A %
AEVERGIN . SIS0 5 B 3N R S AIMON 88017 L KMkl (12.5%. 25%A150%)
BEATO0R K MR TR L0645 KM, #FHEK B KMON 8801745 NIkl F: K fRO0K J&
SIS AR R H, WEIRER E. KRIEEF T KMON 880175} K fl 4 = .
BRI HZ MREIERR. 2 B & I8 b DA A 40 400 B2 824 AR 2 s LI e s

BEBETESY: CP4 EPSPS & H 4 AS 7 51 RIE T — AN RIMMFAE R L4585 UL R, HAl
W EHE AR BZ MO BB - AN, KB 3 M 5T e 1 A 2 A P PR T 7 45 SR B
T CP4 EPSPS ZE X NBF AN et HA KWLM A £. Cry3Bbl
B A & M5 = % H B kumamotoensis YEF EG4691 717355 H i BF A4 84 Cry3Bb1 &5 AR K,
H 1958 LK, 75 m @it — B m AL TR dufl (EPA, 1988), HAETMIL
B 2R B NN 75 2= AT B S = R AR s A

WA A E B 071k, ¥ CP4 EPSPS 255 Cry3Bbl £ 5 C A1 UR B
AT S, RRIE AT 5 A F &R B 7 AR A B . seak, ARAE
SIS R, X PR R B M o T s e B, A B R Bk

PrAERBIME: MON 88017 #4k it F 3R IA #idk PV-ZMIR39 Fiki h A &Rk &=
Pk, KBTS 20 MON 88017 E KM A& A PrAE Rt ik PV-ZMIR39
[f) T-DNA XIAMAEA aad EHFER, A T A AR Tk, B 52 B0k b 40
JE TR, EEMIENAGERIEA. 4L, Southern Z%AZ/r#r B, ki & T-DNA
PLAM 22 FE 51 4E MON 88017 i [A 2H 35 Ak e o

® Raven #& Ecogen A & [{VEM R F5 o
® YieldGard #2 i LLI#BH AR 2 ] (LM R 7

A2 E #ESS (2007) —MON 88017 116



8) AETHARNL

MON 88017 T 2005 FFAER EF AT T REMH R L L. BHZ2IMNRE. 4R
W —FE, MON 88017 2 %A, RAKIMIETHAZS . 2005 FF7E 3 [ B b otk
T RLF , 2006 5F A NEE R HEAE R LA AR o 12 5D 1 A O T3 JE IR K A
SHPIRIIRES P2 A AR 5200 R . MON 88017 1E 7= Hb [ P 5 AE Sy £ FH /] FH i3 1 3 2
W R I NS RN IA G = A AR, AR ILAE AR, . MON 88017 78+ [E 15
WIS 2 A e il 45 R ant, R IAE T AR .

9) A7 N A B B DR BN ) 22 4 M 4% 4 it

8 e e e pRiR A RORAE L WA EAE O BEE T E A DR, 0
BACD AR, NRAEEACE AW, X PRISETH 2% /K H g in, o EE sk
TH DB DU BTk TR 7K B3 I = AR AR Gk, (645 [ P9 RO (SR O6 SRR A
AR . M Akl 1 Z N TR O EEADY “IBE M Rk K oKD

FEARRVE RN, RFENRER I TR RN EE RN R JLRPTEH BT R 13
AR AR, DT IRR SR 7R I

o LA A B A8 A ] FROE B PR B K OKMON 8801722 4iE 511 B 112 13F 0 AE
TR, EEAEAFRECEE ML, AR TREE M. EAPTRPTEH BT K
MON 88017 ARB A R, o1l #BA Al 7k 22 &R b, F2A 3 BEAR R vk
FVEFN L S AR S HE (1) 22 A E TR ISR, A AT EIMON 88017 % AiE 15 FF2 B
SRR D) TiE 2 T AR R 2 Ak o N YO R E ROH, BER B 5 i A A RO LA [+
o L2 7] R IEMON 880173t 22 4=k F i R BN, FFELR B 5 e R B e, 1 IR 4 e
AL EORORA 2 AL BRI, ARSI

10) 4w

g LTk, XA (KD - EEMEAE OFRs & MATE . EURFT
CP4 Wwitk) « BRI CRITH A SEAL) DAL KB RIAE AR EE . B
PE. R dEsiRTFIR S 2 I R RHEATZR G 20, WTIAJY MON 88017 Tk 5 H#)
TARZAAFAEEY)EAE JRE R E ER . KEMW A RRY], PURiiEH B S
K MON 88017 Xt NSfe AN 2 i T AN REEI, 5 HAZASRA S TR wh fhsi
J 55 [A] o
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8. BMEZEMNEZETHIMRE, B A LENSIVEERKRSE: B)
BT R EIR S C SIRFEREWHE, HEFRME LIUETF
R F ik 55

BB 7 IR N2
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9. ZRFLE R Y E N SME BB

2007 4, FIFHERRBEAFERBEEMN R (genetically modified, GM) {E¥{E 4
BREGFETHAIA S 1.143 124, E 2006 4K 12%, HABRATHIH AR 8%, Fhil
HIEEY R E KB 2004 4E1) 17 NMEINE] 23 4. HpSEE. FRE. B, i
K B EE RN A [ T R S R MM [ 5K . 1996 SRt L5 — AN 5L RV E WSt v e b
o M 1996 SEZ 2007 5, FIEPFUEDII R AL K RIEFEEIRTE, A 1996 4F 170 J3 A
F] 2007 £ 1.143 1240, 12 SEEIEK T 67 %, HFHRE ST ER. iR
PRI, H Aris s # 2E RHAR NI A T R 1 i B B R B BB E R, 2007
EPRER R EY) (FEAFE KRG, T, FE. WMSEME ) FEmah 7220
FinW, RGN EYI R TAR ) 63 % HUCRPTRME, PLHREELNEY (EER
Tk, FRAEAIHARAEYD) AN 2030 JI AT, [ 18%. 2007 FaEkE R T H &7
FLRIPRR (2 AR 3 AR A 7= b B R B 38 I, Fi i AU E 2180 J3 A b,
i BRI LRV N AR 1996 o 38 Hofth — Lo JE Rt Dl AR, e
WEE, WORME AR D . W ERERERREEY, PUREAIRE, SR AR 5,
R KL REY), 2007 SRR I AIA R 5860 J5 AT, 4Bk 3 REY) S A
(1) 51%; FRER TR 58 A, (HRBIRIL, &3] 3520 TAWL, & 31%, FHEFME
1500 /i AL, &5 13%, FEFERHSEN 550 Jiabi, 5 5% (James, 2007)

ProPrEHBEE K MON 88017 CL& 3845 T R E A& LER (USDAD. EE & M54
EIR (FDA) LURZEFEMEE (EPA) [FAHICHENE, 7525 EFFER AL P .

MON 88017 #1214 ) CP4 EPSPS Al Cry3Bbl & 1435 5 NK 603 Al MON 863 #f
6. NK 603 Fl MON 863 L& ALFIEMIT 10 4. BRILTIHLLKE, XD TKE
WH & MBI E N A RNE O . P E R Z T 2004 F4E#E NK 603
A1 MON 863 it [ FHAE I TRk 22 4 Uk 5 .
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10. HEREAFR, BFEEERA. e EERK. KBAFSERS AR T
&

PUHEPTE H B LK MON 88017 RAEH[E B T A/EIN L IE R #E D2 45iEH, IF
A HE T AR AR o

IR AEAE RS MON 88017 IAHE I 224 E+H, Fa tl#l A &) 2 12 8 AH S R Al
LNV ERHEE (K 22 4 0E b (R B SR A% Al P A B 22 AiE 1, PR EESR A G p s 28 T iR
LR 1) 22 A E 15 N VS BRI R0, BR 5E 5 R R A SO VS B 1) A #A F ] RS
MON 88017 #I1Z4iF B E M. Fullh# A 7 X 5 A 2 aiE B L E R E
ALF5

1. RS 5 i W JRFE A A N R AL 0 1 R 11 22 4iE B A e HE 108 A N 8 A S 10

e it o
2+ AR 2w SR AL 2 Al F R B RS 052 5 7 B B B i 7
e i

3. LR LAE R R 2 e B it e e AT 2 e+, AR B EfF g
AR =5

4. A G RAEA ] AR AT AL D) I A6 250 M TR 57 AR DR RV AN o

v TR g aniE A R e VRE i L EORVE R R R A I ORI EE 1, AN SR
RN TBAT AT FC BORP AR AR REEE 11 o 57 5% T o 200 ) TR BB 245 T ) 22 A P 2
Bt DAPRERE D RN S ORI A B P Bl U T T REX AR 2 FEE L T Rpst
A FH BN S A A7 AT E XU ) 38

6+ IR D) R BCH IR i 2 AE S, LA w) R B AL I 22 4k P s AL
B3

B 1 AE e _EXS 51 5 B SRt W EOR AN, AR RIS VR ST ORAE
P i Z BRI S EEL, BEAR AR, k. BR A BRI
P AR L, DA S e (R ) i L R m) e ARSI B S i AT . BAh, Hl
A A b WU AR AR AR R A 1Y, X IFR IR DA 7 il 52 53 (1 B2 2 pe 4 L 265K, IFANE
IR IRID7 52 S v, bk P AT MR, AR I AT R B AN A R A, SERD )
b A AT B AR 1A R 75
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1. HEFHOLEHRER

B A H i — PR AR L S — 280G T MON 88017 7Ef tH EHEAT 1) 2 & PN I 7

e, RS AR M A ) AR DAL 8 R AT IO PA 85 2 A M B 22 A A 75

IR Fe R S
HE 1 FEPURR. HiRIEEK MON 88017 [ F W= a6 (A
F4R A : MSL-17609)

2 1E 2002 -3¢ E AT 1 H A6 H R A 1 MON 88017 4491 Cry3Bbl
T HAM CP4 EPSPS SR HFKIA/KF (Fil#R A #kss: MSL-18823)

43 F Western-blotting il ] MON 88017 £ MEARA] Cry3Bb1 & A 1%
(Tl # A F Rk : MSL 18854)

R4t 4 2001 4FAE 35 E #4711 FH RS - MON 88017 )& IR FIAE 2524 W
2. SESE R AN R A A PP (L ER A Bk . MSL 17652)

5 2002 FAE3E E BT HERIEH MON 88017 )R B A Al A: 252 W
2. SEJR AR R A AR SAR R PO PREAS (il B A Jl 4 . MSL 18944)

i 6 Cry3Bbl & FNEEAR A YA AEEEAR Y (NTO) HIgem (a1l #RA ]
B FEAR )

a STEKIRH (WCRW) 954 (MSL 18799)

b XtElH (Coleomegilla maculata) % Hif{2m (MSL 16907)
¢ XElH (Coleomegilla maculata) i Htf50 (MSL 16936)
d ¥ (Hippodamia convergens) {50 (MSL 17171)

e X (Apis melliferaL.) 454 (MSL 17761)

f X244 (Nasonia vitripennis) K520 (MSL 18136)

g XHIEiE% (Orius insidiosus) M (MSL 19697)

47 CP4EPSPS &5 AD4. TOXIN5 A1 ALLPEPTIDES %73 & d 40
HEAMAEMGE B0 (EL#E A TRk MSL 18752)

75 8 Cry3bbl &5 AD4. TOXIN5 fl ALLPEPTIDES %4 b L0 8 (4
WAEYE Bt GRILFA R #cd: MSL 18709)

W9 FIH AD7 $04E FE ¥ 5 CP4 EPSPS 4AEM1E B0 (Gl #5 A w1 ik
. MSL 20627)
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Wit 10 FIFH AD7 B¥f FE S HT Cry3Bbl IAEMIE B2 0 W (R w4k
MSL 20693)

& 11 CP4 EPSPS S HKI/NR AL D& AR (F LA A Rk : MSL
13077)

45 12 MON 88107 AR AT 24E 7= 1 CP4 EPSPS & H BAY P4 J5i A1 Th e 5[]
PP Gl ER A Al HikeS: MSL 18815)

5 13 KB #E A= 1 Cry3Bbl & AN EESE D8R T (Il Al
ANFEFRA: MSL 18711)

i 14 MON 88107 1K igAT B4 ;= 1) CP4 EPSPS 2% H ¥ AV M4 i Fll T R 45 [
PEVEAN (L ER A R 4R : MSL 18816)

5 15 MON 88017 ¥R 90 KK RMEFHAL (Fli#BA al#idh
MSL19792)

4t 16 Kightr B4 7= 1) CP4 EPSPS 2 78 SR HL B W (SGF) 2544 T HIH
AR (A A RS : MSL 17566)

it 17 Kkt A P~ 1) Cry3Bbl & A 7E SRR B (SGF) IR
(SIF) M4 FHIVEARLES (FIL#RA B : MSL 18662)

e 18 7E 2002 43 [F #4717 FH 8] 1856 HP R AE 1 MON 88017 A [R 2H 2R 1) 1 7
N (FLll R 74k 4S: MSL 18661)

i 19 MON 88017 3t 11 2 [ iy i & U P-AY (Fnlhi # A Al fidy: MSL
20911)

R 20 MON 88017 ¥R & H b 5 CP4 EPSPS 2% [ 1 & 2i A il (31l
ANEFR T MSL 19317)

4 21 MON 88017 FFhi & #hbFH J5 Cry3Bbl 45 A I s A il (i #2
HHR . MSL 18980)

s 22 IR RBHGE AR AT IS T MON 88017 78+ [E 55 N R R 55 22 46 MR 45

a5 23 EPE IR Sk E RS 'R E 40T MON 88017 &
JiER-ae ov el i e
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12. FEEER A Y7E R H E KB X © & S VR oA B & H 8 5 AR
A GRABAHREREIERR, FAHAEE)

MON 88017 7& E #MR1EHEAE S B

1. EEEMS52REH)E (US-FDA) 55T MON 88017 #L& iR 2 & Bt %
R SR

2. EHEHEE (US-EPA) T MON 88017 Ik SCft & Bk} vh e Bl

3, EELMH (USDA) J5T MON 88017 vl A& Bl Az SC fi i
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DEFPARTMENT OF HEALTH AND HUMAN SERVICES Fublic Healh Servics

Food and Drug Administration

College Park, MD 20740

JAN 1 2 2005

Ravinder 5. Sidhu, Ph.D. | HIJ
Regulatory Affairs Manager |
A R 0 B B £ F 5

Monsanio Company
800 Morth Lindbergh Boulevard
5t Lowis, MO 63167

Dear Dr. Sidhu:

This is in regard to Monsanto Company s (Monsanio) consultation with the Food and
Drug Administration (FDA) {Center far Food Safety and Applied Nutrition and Center for
Veterinary Medicine) on genetically engineered com line MON 88017, According to Monsanto,
this new line is genetically engineered to express two new proteins, Cry3Bb1 and CP4 5-
enalpyruvylshikimate 3-phosphate synthase (CP4 EPSPS). The Crv3Bh| protein confers
resistance to Coleopieran insects such as com rootworm; CP4 EPSPS confiers tolerance o
glyphosate and is used a5 & selectable marker. Al materials rebevant to this notification have
been placed in a file designated BNF 0097, This file will be maintained in the Office of Food
Additive Safety.

As part of bringing the consultation regarding this product e closure, Monsanto
submitted a summary of its safety and nutritional assessment of the genetically engineered corn
on March 30 2004, Monsanto submitted additional information on May 18, June 22, and
Dctober 18, 2004, These communications informed the FDA of the steps taken by Monsanto to
ensure that this product complies with the legal and regulatory requirements that £11 within
FDA’s jurisdiction, Based on the safety and nuiritional assessment Monsants has conducted, it is
our understanding that Monsanio has concluded that corn grain and forage derived from the new
wiriety are not materially different in composition. safety, and ather relevant parameters from
carn grain and forage currently on the market and that genetically engineered comn line MON
SBO1T does not raise issues that would require premarket review or approval by FDA.

Because the Environmental Protection Agency (EPA) regulates pesticidal substances and
posticidal inert ingredients, FOMA has not evaluated the information related 1o the safety of the
Cry3Bb1 and CP4 EPSPS proteins. It is Monsanto's responsibility to obtain all appropriate
clearances, including those from the EPA and the United Stares Department of Agriculiure,
befiore marketing food or feed derived from coem line MON £8017,
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Page 2 — Dir. Sidhu

Hased on the information Monsanto has presented to FDA, we have no further fuesticns
comcerning groin and forage derived from corn line MON 88017 af this tine, Huowever, as vou
are aware, it is Monsanto's continued responsibility 1o ensure that foods marketed by the firm are
sitfe, whelesome, and in compliance with all applicable legal and regulatory requirements.

Sincerely vours,

¢ -4

_."_ —_—
P TR L S P

Lavra M. Tarantino, Ph.D.
[hrector
Office of Food Additive Safety
Center for Food Safery

and Applied Nuirition
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S<ERMEHMERR
College Park, MD 20740

2001 H12H

Dr. Ravinder S. Sidhu Ph.D.
R A A

EAIIE NG|

North Lindberg K# 800 5
g o, IR RN 63167

4K Dr. Sidhu:

BAE A L R B 56 T gt 2 B KoK MONS8017 -3k FDA &l [Hl &, R¥E&
LR T HRALEERL, #53E R KKk MONS88017 FRiAKIE T CP4 T Mk 1K) 5-47 % =X 7 R ik 7
R-3-WEIR Al (CP4 EPSPS) A1 Cry3Bbl Z5H. Cry3Bbl fRHRE R ERHBRE R,
flan FoKAR HL; CP4 EPSPS & AT S EYI REWE i 52 5 H i bR 7], (RISt m] R AR I %
FRice B 55T I HE A AL RS H RS T BNF0097, X B85 RbE t & S Nz 22 4= 1 8
EIRAFE L

Al A 7] A2 AE 2004 - 3 H 30 HIMAHIMIEAS T # K £ K MON 88017 7E %
A RO TRV T T S G AR, dnl# aaE S H 18 Hy 6 H 22 HA 10 H 18 HX
PRAOL T AN FEMRE, BT AR T F A 5 BT AR X S VA IR I N FDA #A2E NAf R L=
REIBIE IR 250 M ARt i i Skt (RIS 3R AT T ARG R A =] BT AT 1 22 4
EIEAL, URAAS H 4518 2 R N 2Kk MONS8017 78 £k 224t . 4R fy LA K H:
Al FH D R R KB SR R, DR AN 75 B AT T I HE N AT A R B S L

HTEERRRIE (BEPA) fERHRAYIRE 7 AT ER, MBS S2 M EH
J&Et CP4 EPSPS 1 Cry 3Bb1 £& H A FIA RS ESM S 2 &t A F & . &I EA
F){E_E T MON88017 AT A& s AR = i 2 B/, 30 75 23RS HAAH JCHR 1T 3E [ A
S IR R AL .

FRIEIX R A R B IR A M IR B R, BATRAE b=, EEALILEA
A S RAE I = e T B R %N, A s fd R I EEs LAt A e vk 5E .
1B
Laura M. Tarantino #+:
F1AT
BN 2 Az
BWmEZES5NAERF L
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NOTICE OF PESTICIDE:
_X_ Registration

Reregistration

{wrder FIRR A, a5 shwadec)

LS, ENVIRONMENTAL PROTECTION AGENCY
Offiee of Pestivide Prograns
Biopesticides and Pollution Prevention Diviston {75110
1204 Pennsylvania Avenue NW
(ﬁ Washingtor, . 20460
1)

CEPA Reg, Hunbor:

524-351

Drstee i bssmamer

fé"/[(i/; i

Terma of Benimee:

Comditinmag

Mo of Fesfichie Frodac:

MON 88017

Monsanto Company
1300 | Strect, NW, Suite 450 East
Washington, DC 20005

Narme and Address of Registrant (include ZIP Code):

SEC
)

i U Dusis of inforinetion Ainished by the rephsmant, the above sanmd pesticide is hereby registered/reregistered under the Federal nsecticide,
Fungrde snd Rodembode Al

Registrntion is in no way o be constried as an endorsement or recommendation of this product by the Agency. In order fo protect health mad the
wnvirunroend, Hw Administeator, on his moton, hay at ane time suspend or cansel <he tegitvation of o pesticids in avcondarce with fe Act. The
arcepranca of any name it conasction with the regisiradon of 2 product under Bhis Act 15 ned W be comsiried oy yavimg the registrant 5 rght
exclusive ese of the name or Yo tis use i it has been covered by athers,

The registration application referred to above, submitted in connection with registration under §
3 7HCY of the Federal Insecticide, Fungicide, and Rodenticide Acl, as amended, is acceptable
provided that you do the following terms and conditions.

1} Submilfcite all data required for registration of your product under FIFRA § 3(c){(5) when the
Agency requires all registrants of similar.products. to submit such data.

2) The subject regiatration will automatically expire on midnight September 30, 2610,

3) The subject registration will be linuted to Bacillus thuringiensis Cry38b1 protein and the

genetic material necessary for its production (Vector ZMIR39) in MON 88017 com (OECD
Unique Identifier: MON-88¢317.3 for use in field com.

%ﬁ%ﬁggﬁf

{Sce blgtm{,urc o11 P.ldc (’3}?

t
i
)
ne
v
Signeture of Approving Olficiad: Thates

EPA Fona 8570-0
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4} Submit all data required to support the individual plant-incarporated protectant in Event MONSG3
{YieldGard Rootworm), 524-528. In the event that the Agency concludes MON 863 (YieldGard
Rootworm) studies do not sufficiently demonstrate a lack of significant adverse effects, additional data
with MON 88017 corn must be submiticd. Thesc date may include a) laboratory toxicity testing with
Orius insidiosus (minute pirate bug), b) laboratory toxicity testing with a carabid (ground beetle), ¢) long
range effects testing on invertebrate populations in the field, and d} long range soil persistence tesiing.

) You must commit to do the following Insect Resistance Management Program:
a. Refuge Requirements
These refuge requirements do not apply to seced increase/propagation of inbred and hybrid seed com,

1. Grower agreements (also known as stewardship agrecments) will specify that growers must adhere to
the refige requirements as described in the grower guide/product use guide and/er in supplements to
ihe grower guide/product use guide.

2. Specifically, growers must plant a structured refuge of at least 20% non-corn rootworm protected Bt
corn that may be treated with insecticides as needed to control corn rootworm larvae, Growers will not
be permitted to apply CRW labeled insecticides to the refuge for control of insect pests while adult comn
rootworm ave present unless the Cry3Bbi field is treated in a similar manner.

3. Refuge planting options include: refuge acres should be planted as blocks adjacent to MON 88017 comn

fields, perimeter strips, or as in-field strips.

4, Exrernal refuges must be planted adjacent (e.g., across the road) o Cry3Bbl MON 83017 fields.

5. When planting the refuge in sirips across the field, refuges niust be at least 4 rows wide, preferably 6
consecutive rows wide,

6. Insecticide treatments for control of corn rootworm larvae may be applied. Instructions to growers will
specify that insecticides labeled for control of com roctworm adults cannot be applied while adults arc
present in the refuge unless the Cry3Bb1 field is trested in a similar manner,

7. If the refuge is planted in a field that is in a crop rotation system, then MON 88017 must also be planted
in & ficld that is in 2 crop rotation system.

8. Il'the refuge is planted on continuous corm, then the MON 88017 field may be planted on either
continuous or in a field that is in a crop rotation system.

b. Grower Agreements

1§ Persons purchasing the Bt corn product must sign a grower agreement. The term “gower agrecment”
refers to any grower purchase contract, license agreement, or similar legal document,

2] The yrower agreement and/or specific stewardship documents referenced in the grower agreement must
clearly set forth the terms of the current IRM program. By signing the grower agreement, a grower must be
contractually bound o comply with the requirements of the IRM program.

3] You must develop a system (equivaieni to whai 18 afready approved for MON &i0, BEPA Reg. No. 524-
489} which is reasonably likely o assure that persons purchasing the B( com product will affirm armually
that they are contractually bound to comply with the requirements of the IRM prograns. The proposed
systemy will be submitted to EPA within 90 days from the date of registration.

4] You must use grower agrecments and submit o EPA within 90 days from the date of registration 2 copy
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of that agreement and any specific stewardship documents referenced in the grower agreement. if
Monsanto wishes to change any part of the grower agreement or any spectfic stewardship documents
referenced inthe grower agreement that would affect either the content of the IRM program or the legal
cnforceability of the provisions of the agreement relating to the IRM program, thirty days prior to
implementing a proposed change, you must submit to EPA the text of such changes to ensure that it is
consistent with the terms and conditions of the amendment.

5] You must establish a system {equivalent o what is already approved for MON 810, EPA Reg. No. 524-
48%) which is reasonably likely to assure that persons purchasing the Bt com sign grower agresment(s),
and must provide within 90 days from the date of the regisiration a written description of that system,

6] You shall maintain records of all Bt corn grower agreements for a period of three vears from December
31st of the year in which the agrecment was signed.

7] Beginning on January 31, 2007 and annually thereafter, you shall provide EPA with a report showing
the number of units of its Bt MON 88017 corn seeds sold or shipped and not returned, and the numbcer of
such units that were sold to persons who have signed grower agreements. The report shall cover the time
frume of the twelve-month period covering the prior August through July. _

&] You must allow a review of the grower agreements and grower sgreement records by EPA or by a State
pesticide regulatory agency if the State agency can demonstrate that confidential business information,
including names, personal information, and grower lcense number, wiil be protecied.

¢ IRM Education and IRM Compliance Monitoring Programs

1] Monsanto must design and implement a comprehensive, ongoing IRM education program designed to
convey 1o Bt MON 88017 com users the importance of complying with the IRM program. The program
shall include wmformation encouraging Bt MON 88017 com users to pursue oplional elements of the IRM
prograra retating (o refuge configuration and proximity o BL MON 88017 corn figlds. The education
program shall involve the use of multiple media, e.g. face-to-face meetings, mailing written materials,
EPA reviewed language on IRM requirements on the bag or bag tag, and electrontc communications such
as by Internet, radio, or television commercials. Copies of the materials will be provided to EPA for its
records. The program shall involve sl least one written communication annually to cach Bt MON 88017
corn user separate from the grower techaical guide. The commugication shall inforni the user of the
current IRM requirements. Monsanto shalf coordinate its education programs with educational efforts of
other registrants and other organizations, such as the National Comn Growers Association and state
CXICNSION programs.

2] Ammually, vou shall revise, and expand as necessary, your education program to take into account the
information collected through the compliance survey required under paragraph 6] and from other sources.
The changes shall address aspects of grower compliance that are not sufficiently high.

31 On January 31, 2007, you must provide a report to EPA sammarizing the activities carried out ander
the educarion program for the prior year. Annually thereafier, you must provide EPA any substaniive
changes to your grower education activities us part of the overall TRM compliance assurance program
reporl. The required features of the comphiance assurance program arve described in paragraphs 4]-15]
below.

4} You must design and implerment an ongoing IRM compiiance agsurance program designed 1o evaloaic
the extent to which growers purchasing its MON 88017 Bt cort product are complying with the IRM
program and that takes such actions as are reasonably needed o assure that growers who have not
complied with the program either do so in the future or lose their access to the MON 88017 Bt corn
product, You shall coordinate with other Bt corn registrants in designing and implementing its compliance
assurance program and integrate the Cry3Bbl CAP with the CAP already approved for
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MONR1G, EPA Registration Number 324-48%2. You must prepare and submit within 90 days of the date of
registration a written description of their compliance assuranee program, Other required features of the
program are described in paragraphs 5] - 15] below,

5} You must cstablish and publicize a “phased compliance approach,” i.e., a guidance document that
indicates how you will address instances of nen-compliance with the terms of the IRM program and:
general criteria for choosing among options for responding (o any non-compliant growers. The opiions
shall inclide withdrawal of the right to purchase MON 88017 Bt corn for an individual grower or for all
growers in a specific region. An individual grower found to be significantly out of compiiance two years
in a row would be denied sales of the product the nexy year, Similarly, seed dealers who are not fulfilling
their obligations to inform/educate growers of their IRM obligations will lose their opportunity to sell
MON 88017 Bt corn.

¢] The IRM compliance assurance program shall include an annual survey of a statistically representative
sample of Bt corn growers conducted by an independent third party. The survey shall measure the degree
of complhiance with the IRM program by growers in different regions of the couniry and consider the
patential impact of non-response. The sample size and geographical resolution may be adjusted annually,
based upon input from the independent marketing research firm and academic scientists, to allow anatysis
of compliance behavior within regions or between regions. The sample size must provide a rcasonable
sensifivily for comparing results across the U.S. The survey will include only growers planting at least 200
acres of comn in the Com Belt or 100 acres of corr in com/cotion growing regions,

7] The survey shall be designed fo provide an understanding of any difficulties growers encounter in
implementing IRM requircments. An analysis of the survey results must include the reasons, extent, and
potential biological significance of any implementation deviations.

2] The survey shall be designed to obtain grower feedback on the usefulness of specific educational tools
and initiatives.

%] You shall provide a final writien summary of the resulfs of the prior year’s survey (together with a
description of the regions, the methodology used, and the supporting data) fo EPA by January 31 of each
year, beginning with 2007, You shall confer with EPA on the design and content of the survey prior to its
implementation.

10] Annually, you shall revise, and expand as necessary, your compliance assurance program to take into
account the information collected through the compliance survey required under paragraphs 6] through 8]
and front other sources. The changes shall address aspects of grower compliance that are not sufficiently
high. You must confer with the Agency prior to adopting any changes to a previously approved CAP.

11] You shall train its representatives who make on-farm visiis with MON 88017 Bt corn growers to
perform assessments of compliance with IRM requirements, In the event that any of these visits result in
the identification of a grower who is not in compliance with the IRM program, you shall take appropriate
action, consistent with your “phased compliance approach,” to promote compliance. This on-farm
assessment program has no minimum acreage threshold for growers,

12} You shall carry out a program for investigating legttimate “tips and complainis” that its growers are
not in compliance with the TRM program. Whenever an investigation results in the identification of a
grower who 1s not in compliance with the [RM program, you shall take appropriate action, consistent with
your “phased comphiance approach.”

13] Il a grower, who purchases MON 88017 Bt comn for planting, was specifically identified as not being
i compliance during the previous year, You shall visit with the grower and evaluate whether that the
grower is in compliance with the IRM program for the current year.

14} Beginning January 31, 2007 and annually thereafler, Monsanto shall provide a report to EPA
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summarizing the activitics carricd out under their comphiance assurance program for the prier year and the
phans for the compliance assurance program during the current year. The report will in¢lude information
regarding grower interactions (including, but not limuted to, on-farm visits, verified tips and complaints,
grower meetings and letters), the extent of non-compliance, corrective measures to address the non-
compliance, and any follow.up actions taken.

15} Monsanto and the seed com dealers for Monsanto must allow a review of the compliance records by
EPA or by a State pesticide regulatory agency if the State agency can demonstrate that confidential
business information, including the names, personal information, and grower license number of the
growers will be protected.

9d. Insect Resistance Manitoring
The Agency is imposing the following conditions for this product:

You muost monidor for Crv3Bb1 resistance anddor frends in increased tolerance for corn roctworm.,
Sampiing should be focused in those areas in which there is the highest risk of resistance development

1. You must provide EPA 1is resistance monitoring plan for approval. A vevised monitoring plan must be
subinitted to the Agency with 3 months of the date of registration consisting of a description of the steps o
be taken fo establish corn rootworm baseline sensitivity and damage guidelines. A detailed resistance
monitoring plan must be submitted to the Agency for review by January 31, 2008, This plan must include:
bascline sensitivity data, sampling (number of locations, samples per locations), sampling methodology
and life-stage sampled, bicassay methadology, standardization procedures (inctuding QA/QC provisions),
detection technique and sensitivity, the statistical analysis of the probability of detecting resistance, and an
interim description of raotworm damage guidelines.

2. You must develop and validate an appropriate discriminating or diagnostic dose assay by January 31,
2014,

3. You must finalizc rootworm damage guidelines and submiit these to BPPD by January 31, 2010.

4, You must follow-up on grower, exiension specialist or consultant reports of unexpected damage or
controf failures for com rootworn.

5. You must provide BEPA with an annual registarice manitoring report by August 31st of sach year
beginning with 2007, reporting on populations collected the previous yvar.

e. Remedial Action Plaps

Once u remeadial action plan is approved for MON 863, it also must be used for comn reotworm suspected
arnd confirmed resistance 13 MON 38017, 1f comn reotworm resistance is confirmed, all acres (MON
BB0O17 and refuges) must be treated with insecticides targeted at CRW adults as well as larvae.

The annual reporting requirements are as follows:
1} Annual Sales: reported and summed by state {county level data available by request), January

31st each year;
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2) Grower Agreement: number of units of Bt corn seeds shipped or sold and not reiurmned, and the
number of such unifs that were sold to persons who have signed grower agreements, January 31st
each year;

3) Grower Education: substantive changes to education program completed previous year, January
31st each year;

4} Compliance Assurance Plan: Compliance Assurance Program activitics and regults, January
31st cach year;

5) Compliance: to include annuval survey results and plans for the next year, full report January
31st each year;

6) Insect Resistance Monitoring Results: results of monitoring and investigations of damage
reports, Aungust 31st cach year.

If these conditions are not complied with, the registration will be subject to canceliation in
accordance with FIFRA sec. 6(e). Your release for shipment of the product constitufes acceptance
of these conditions.

A stamped copy of the label is enclosed for your records.

Sigecrely,
et .,

; RS
i | A S
i F T ?; H f { i
f,q/{f&?rw"’v%t; ﬂ{ﬂw
fays '
}ﬁnet Andersen, Ph.TD., Director

“"Biopesticides and Pollution
Prevention Division (7511C)
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MON 88017

Rootworn-Protected Corn Seed
{OECD Undque Ientifior: MOUN-Z8017-2)

Fhis produet 3s effective in controlling damage caased by com rootworm larval foeding on
COIT: TS,

Active Ingredicnt:
Bacillus thuringiensis Cry3Bbl protein and the gepetic material necessary far its

praduction {Vector ZMIR39) in event MON 88017 com (OBECD Unigue Identifier:
MON-88017-3) G.OO75 -HO13%

Qther Ingredients:
Substance produced by a murker gene and the genetic miaterial necessary for its
production (Vector ZMIR39) 10 event MON 88017 com (OECD Unigue Idenrifier:
MON-SB T3V e e 10042 - 000699

Percentage {wl/wi) on a dry weight basis whole plant {forage).

CAUTION

KELP OUT OF REACH OF CHILDREN
NETCONTENTS .

FPA Registeation No. 524-ugme 55/
EPA Establishment No. S24-MO-602
Moasanto Company

SO0 WNorth Lindbergh Bivd,
St bouis, MO 63197

At
i
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DMRECTIONS FOR USE

it 13 a violation of Federal law to use this seed 11 any manner inconsistent with this Iabeling.

The following information regarding commercial production must be included in the MON
88017 com Technology Use Guide (IRM Guide).

INSECT RESISTANCE MANAGEMENT

Growers of MON 88017 must adbere 1o the following tefuge requirements, Growers must
plant a structuned refuge of g least 20% non-com rootworm protecied com.

Refuge planting optivns include: adjucent blocks, perimeter sirips or io-field stps. If blocks
are implemented they must be adjacent {e.g.. across the road) to the MON 88017 field. If
perimeter strips are implemented, the strips must be 4t least 4, and preferably 6 consecutive
rows wide. [f strips within a MON 88017 field are implemented, the strips must be ai least 4.,
and preferably 6 consecutive rows wide.

The vefuge and MON 85017 acres shouid be managed under comparable agronomie regimnes.
if the refuge is planted 1 4 Feld dianis in g Crop rotation system, then MON 88017 must also
be planted in a field (hat 1s in a crop rotation system. | the refuge is planted on confinvous
corn, then the MON 88017 {field may be planted on either continuous oy i a flield that is ina
crop rofation system.

Crowers have the option of applying convantional insecticides to the com refuge for control
ol com roolwornm farvae and other soif pests. The com seluge can be treated with a nou-B..
msecticide to control late season pesis such as com bower of corn rootworm adults, llowever,
if growers opt o treat the refuge while adult corn rootworm are present, then the MON 88017
aeres must be reated in 2 ke manner.

These tefuge requitements will not apply to operations engdged 1o the propagation of tabred
seed corm.

CORN INSECTS CONTROLLED OR SUPPRESSED

13
bl

This fichd corn has been transformed vsing bigtechnology (o srodues the £ prolem,
Cry30hi. for contiol or suppression of the folfowing coleoptoran mseots:

Western comn rootworm (Diadhroticad vivgifera virgifora;
Natthern com roctworn (Diahratico barfreri
Mexrean corn rondwornt {fiabeorica virgelera peae)

Mramaito Company U3-CRARIOEY Page 59 of G4
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MON 88017 is a product of Monsanto’s research program offering unique genetic
characieristics for specific grower needs and may be protecred by one oy mare of the
following 1.5 Patents: 4,940,833, 5,164,316, 5,188,043, 5,196,525, 5322938, 5,359.142,
5,63%.435, 5,641,876, 5,717,084, 5,728,925, 5,804,425, and 6,501,009,

Monsanio Uompany O3 UR-OWME 7 Page 50 of 40
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Washington DC 20005
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United States
Department of
Agriculture

Animal and
Plant Heaith
Inspection
Service

4700 River Road
Riverdale, MD
20737

RPHIS sateguarding American Agriculture

—

—
‘ An Equal Oppartunity Provider and Emplayer

USDA

— IR
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December 29, 2005
Dr. Ravinder Sidhu
Monsanto Company
1300 I St., NW
Suite 450 East
Washington, DC 20005

Dear Dr. Sidhu,

Your petition numbered 04-125-01p for determination of non-regulated status for corn
rootworm and glyphosate herbicide resistant corn event MON 88017 submitted to the USDA,
Animal and Plant Health Inspection Service/Biotechnology Regulatory Services
(APHIS/BRS) on April 30, 2004 was approved on December 14, 2005, Enclosed is a signed
copy of the Environmental Assessment (EA) and Finding of No Significant Impact (FONSI),
with the attached summary and response to comments on the EA and petition, and the
determination statement. These documents will also be posted on the BRS website after a
notice announcing the determination is published in the Federal Register at
http://www..aphis.usda.gov/brs/mot_reg.html . Should you have any questions about these
documents, please contact Ms. Ingrid Berlanger, Document Control Officer, BRS Document
Management Branch at (301) 734-4885.

The Animal and Plant Health Inspection Service must be notified within 5 days in writing if
any information comes to the applicant’s attention that differs substantially from what was
described in the petition and our environmental analysis.

A notice advising the public of our determination that the transformation event and their
progeny are no longer considered regulated articles under 7 CFR 340 has been prepared for
publication in the Federal Register. The anticipated publication date will be during the week
of January 9. We will notify you if this date changes.

Sincerely,

Cindy Smith
Deputy Administrator
Biotechnology Regulatory Services
Enclosure:

I EA/FONSI
ce:
Dr. Rebecca Stankiewicz-Gabel, BRS, Policy Coordination
Dr. Robyn Rose, Lead Reviewer and EA Preparer
File: 04-125-01p

APHIS is an agency of USDA's Marketing and Regulatory Programs
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4700 River Road
Riverdale, MD 20737

2005 4F 12 A 29 H
Dr. Ravinder Sidhu
Monsanto Company
1300 I St., NW
Suite 450 East
Washington, DC 20005

B Dr. Sidhu,

BA A G5 N 04-125-01p (15T HT B KAR B I 52 5 H il 1) B oK FE AL FAF
MON 88017 HUjH M & RS HIE BT 2004 4 4 H 30 HIE%Z £ USDA-shiE % R/ A
I ARIEFARSS 0 (APHIS/BRS) , JfF 2005 4F 12 A 14 HIE . A CEE
IR PEAN (BAD R AR A X EA FIA F 8 2 L 1 [81 52 R R 3L I TG S 35 52 1R R B
TEAR AL PEEN R AT T “Federal Register” Chttp://www.aphis.usda.gov/brs/not_reg.html)
Ja, LIRS AAE BRS W EA G . WA SCHE A AR SE R, 155 Ingrid Berlanger
INHBEZR, HIESEN (301) 734-4885.

U E NS 2T S O R FRATTIAE o b R i I A AE B ARG S, il
VIR R L ZAE 5 R NS RE R .

—ANEENA ARFRATR 1% R R R N H S5 ARAS 2 52T 7 CFR 340 2 I F~
f PR B 00 RATAE “Federal Register” b, THAAARKELKAE 1 H 9 HAAL, @IS LT
S B Al 1430 S s AT B 1A]

TR
Cindy Smith

RIPGRIS
EMBARGE AL
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