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Genus (J&) Zea (LE#&HZRE)
Section (IVJ&) Luxuriantise CE % J&)
Zea luxurians CE %KM
Zea perennis (25 T oK)
Zea diploperennis ( 5K A FKFR)
Section (WJ&) Zea (L&HRILJE)
Zea mays (EAKFh)
ssp. mays (GRE; FAKLFD
ssp. mexicana (524 F KA
ssp. parviglumis (ZINELE KR
5 1L 1. 3 EAZAEDRM (HmR) B
Ak Z: H8540.

5.1.1. 4 REFE MR FHIEM

AR A SR NFRE
5.1.1.5 R % 5| ERTE

KA4EL (Teosinte) & —Fdi E B AL, IE T BVG AP Shr, —MK
AR F K —AMHZERD (Galinat, 1988) . Doebley and Iltis (1980) Al Iitis and
Doebley (1980)iA N — A& KAFEGFEHRNF, HISSTEEF ERKIEF (Z mays ssp.

mexicana, B$%5 Chalco, Central Plateau A1 Nobogame ') F/Ngi L KM (Z. mays

ssp. parviglumis-var. parviglumis, L35 Balsas #) . RIEMEHE, KRESEPEEF Jalisco
10



P ZFEAERAE S AT, B ZHELET KM (Z perennis) M A5k Z 4
AP (Z. diploperennis) o AT 574 & EGEAIH PN Meso-American Hi[X 52
LM PEA R B — A FEE L, WETFZEYMREMZHEEF L (Vaviloy,
1951; Smith, 1995; Harlan, 1992) . F KYIL AT ML A RERE . R Y8 £ % [E
AR TE B oK (e A, gt A e st ) 1% &I, Randolph
(1959 AT KR AR EFPEES . SEuaF A SEMMSr YNt rg. TR A 2
EYEHG, AT RV RPN SN, X5 iR T SR AR LI (22 b X
FOKRBEAR R SRS H ) (Mangelsdorf, 1974)

TR S AP EE T E . ATC 1511 FEL2EE BUNEY Wrehps2
BRI e TR oK s Fid sk O S 1962, HEEDEE TR 1994) o 1l
AR XM ChEERBREES) (1986 4F) FiH GBUNEY R ERIRMN
JE R — AN R W A R B KB FE A 1555 i (LEED) | 1551 4F
(BZEVE 30 4F) W Eg (EIEL) . 1555 FEE (REX) | 1560 FEHH P
JFEY « 1563 4 (CREFE) A 1574 1 (mrilE) &, — BT K B
FAI N BEHE A 2IZ2 00, & A W a4 N E P L5, FAE R NGRS
BN N ENFE RS B P 3, 7K 5 ) e M X AL Ff o AH 2 BT 24 I Vi b X R
bR JEREATE A+ KiE, KA BERAE N KRR X R, B
G BOR R R Y, SR RO AE 20 thed 20 SFARLUE 5N, 7E 1760
SELLRT ) P — 7 AR 7R b i P 2 R AR RN B R TR R R K S Rl (PR
CHEf R RELY 5 1992, (HEZRVEEAAR LR , 1989, (HEEY RS =
&) . 1980)

5.1.1.6 ENXE9AIE

FORL Ly A 7Y S o [ AR SOKSRAY, FPRIAI AU AN RL, AT
rakte RZ NDF KR NAE Y. — 0 oK DEufE oy Tk JE0R I TiEk |
RO BB AN FORGER AT A A R 0 R s R e T k. A
2000 106G, ALV R AT TR E U AL X 3 S48 KA SRR A A

5.1.1. 7 EEIRBINARR

st b, FoKHVEEERG 2 R . et FR ZIREHE Sk, b=
Jedh 50 B4 . Hul, St KREEmMLN 13.8 LA, FHEZN 2-2.5 12
A, FKFEELN 10-13 20 (FAO 5, 1992-2001) « T KFFRig FHIERY
SR, BEEIE R B RN TR EH.

o E R A R B oK AR PR E 2 —, 2003 SEREFIHEIAZ) A 2400 A,
RPE 12420 (2003 FEHEANES) o T KAFERE AR S = E AL A K FE RN
ZJG, REBEKEW. TASAAEILE 500-20° (7] H AR IEE TR — MK A,
B 14 M. . BIAX . BREBEAESEMARIL. AR, BRI, Hk, U
JNFAT RS . Pish b, ERFMEB S HERIRE —EFESMTEAE SRR
(AL, BERESE) o S EROK CEFEEIE EOKME £k mTHESH. XM
20 fEMH), T ARBAREERARMEY Z —. T RENEMERT A 300 2580 Tk
FEhhs BUENEIZG R
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HE TR TN 6 A X 1. b FEBEKRX; 1. FEEFERERE LK
X 0. AR BoKIX; V. B R RoKIX; V. PEIEEB KX, VI. FHiE
EREKX (FEIL 5131 7)) o Hp, 57 3 AN KM TR 90% .

5.1.1.8 M AXBRMESHERELE TN

A NIE, MEER. BHER (BIREHEHEIKRE B « AR
ST b, AR IS N SEEsh i 14 B e A 3R AL AN R R 4E

51.1.9 NASE LE, ZEEVERTEEINTEN

TR RIS HTFEZ P YT R IEY), CAE TN . BIRF KA
PR KRR, (HR TN TR . BT K BIFh T EAA v] DUBR A e K
SEREE, (HARSEMER, XER ] DU R G AN R ZF, (B2 IR —
A AR RAEEN T3, R DB B AR M TR A RS . oK
FAERIER R 2 ANV E S, 1 H, EEAF P TKRERARRENE (Gould, 1968)
BARTE R R NAFAE I 2 BB R JE M A F0, (H 2 1A B A 2 5 1 i a
(Galinat, 1988) o S5ZEMEMAR, T AREA A A MEES MR A& .
Rk, FrAmeERER, AR R B B [ BUs g+ (Hallaver,
2000) .

5.1.1.10 EEBKHRENAMIZR

B R N NSRBI REN S OB A B P 52 A H L SRANHIE 7T 5%
BEE, TORMM AR %2, RARDBEARERHREA AR KM, TOKREL
G BRI P S IR ] KR 4 .
5.1.2 ZEEYNEMFRHE

51.2.1 —FETRZFSE

IR KA AR . ARE RIS X FEEEEEEMN, KEoE. £S5
R E SR, —FEa i, ERE R SN D BO0 X, 35 F K]
kA ZHE
5.1.2.2 I ALXMBEMEVREESSE, NEE, NiRASMEENRURESY
R

TRIBIRATIA NN, 4R TR IFRRL A HOAH 6 72 et N E 2 =R
5.1.2.3 REAEWE, WH, MiEABSIEFENBAE MY

1996 4 Hefle 25 N OB Bk 5N “B/DSERIay” . BEECHEY. R
FAEW R WA B0 G S, FEARRE T B 5 HoA o B 1 5 1 5%
71 (Hefle et al. 1996) . HHTHIRMAHE A RIE R A UEH B2 —FE)R. JF
WD H M) 22 B F B K G P2 AR U B o V8 TE 4 35 B o B 15 KA b SR TR TR
%

12



5 1.2 4 REHARAMEELETNRIE, MAFTMEE, TSEERMERRE
RHAERERS; RAREEHTERNESEK

AT AR ARG, MEMERIPR AL BRUCRJLRZAh, ToRMR . %
R RRUR K A 5 58 AL H 1 2 A 1L -

1k RAERETE P Fh= A4, O 7 RAEERE e b A

BAE FAEER IS RE I AT A A, AR R -0 A% 326 Y ) 2L e A
EHERA . AEEIRNBR (g WX T BN T e E K 5 RES)

Xt HAEMSFAE SRR e 1F 5

TR L FIAe k& W SR 5 3 S K

BOM G ek — R A73E  10-30 4081, (HLEARIR T AT 4735 5 K 8] (Coe et al.

1988) ;

T R ke R BIE M HEARK (0.1 mm) , ¥ RECAZ 3G . K8
WA F I, 98% HITEMTATE 60 KIEFHI (Raynor et al. 1972; Luna et al. 2001;

Burris, 2002) .

MERETE P AR RN R H o METER — P2, (H i THERE e b A e 22 g it e
AT BERAEIR K2 7 RIS IA], RIS MM A B2, TR K A
TEFPfe e B BRAE MW . TEL2 S 10 RINESR 52468, R qbk

HIBE IR PR & (Walden and Everett, 1961) .

TR F R XGAER, BELKH/> (Russell and Hallauer, 1980) . Ff713&
B, FEREMEAHER 50 KT, TOKBIZESEEA 34%; 100 KN 25.2%; 150 K

4 16.0% (Raynor et al., 1972)

5.1.2.5 EEARFH TERMIULEMMAFZE
WYL IR FLAN 2R, FOKT] 73y 9 A AEF:

ki (Zea mays indurate)
MY (Zea mays amylacea)
58 (Zea mays indentata)
1R (Zea mays everta)
fHR A (Zea mays saccharata)
HI#M (Zea mays tunicata)
H LG (Zea mays semindentata)
¥Ei A (Zea mays sinensis)

Y (Zea mays amylacea-saccharata)

TR AT L E 2438 BRFR A B A m M, feer=4n] & 2« Fh
(Wilkes, 1977) . E&ZFRE (Zea) TWIZEGHA R0 TRV EF A Gt Sy, BEHE

KIE (Tripsacum) 5 EERBEGRAZBI, EHERECD

13
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b4 42° &8 4 24°2 7] (de Wet et al. 1981) o fEEHREM T, BRI XK KgHE
FIEEHRARMEA AT . KA SEENRIETILE, ERERAE BRI,

5.1.2.6 Bt (WELETE, BUHSR, MRTH, HEARAHTERE)

AW B RERIEE T E 1. BEBRZM TAEFZHERTLGHEEK
WHEEA T, WmiE. T5. B WG, DCERTRRZE. £RK
MR WARAE 2B R A TR, 2 gifl pRE RS T AT R CEA
A& SHAT RS, A ZMPZERER AT R

51.2.7 2% &

HEREEFREKA—KZ 4 A2 9, ERKRMERKT—KEZ 6 HhH=
9 HHh). AHTFURT IS H 28 R B I AE SR va F N

5.1.2.8 AERFATEFRENES, SFESYE, BEERAELS

R AR, AEIRE R I IR IS 8. (BT KT IEI B R
S (38°CLA LD RCMIIER AN /7, BEM PR TIORIEE SR R tL
HREF, TRCEAARATIMAT . TP RE B IET BN T, £ BRI
AR SRR SRS S IR

EEZ, TR UEEESRE, BELXSE, B IiEEASr X2,
KEAREAEK . TR R Y, e EEY (/N ERUKERRD THFEK
. BAREEFE | T TYIRAMERE 184 Tw/K, FEmTaTFMEE, HE/h
F. KREZEMKREOEZ ., TR REE S EREN I, #TUEo R0 2.
TR ER AT, TR E TIEBHEE S EIK T 0.18%J IEHAK; #i&E
0.18—0.30% 4 KIHEAZMH; &EHESET 0.30%H, #iiFibAk.

5.1.3 ZEEPMNESIAE
5.1.3.1 ZHEEVHMIESHNEREE

FORBEARE A EEA ME, HEESMAEHRIER M — MK (dus
50°—20°) , fudE 14408, THEHBKX. BXRFEZXARIL. BT, % . P
FT A MRIEHERA, B A AE SIS, A8 6 NEKZIX (K 2)
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==

E K FhOH X R R\ |

A 2 PEFEREZX
IEHFEBRERX: EREFX, HSHEMEMIAN392%, HE7H 43.8%. %
XAFEERIT, Hh 7 T8, WS IWIERE, k. B 6,
AR RAPEMHE S TR K, I, HEIEK, LBAEE, LEMY
130— 170 KX, 4FEP& & 400-800mm (60% [EFAE 6-9 H A . —4FE—#,

BEBPEERERX: EXREMX, HEMOEEAMN 327%, S50
35.5% . ZIXAFEILAFEG . AL RE . L PRI EE . B 6 b X RNV S Ag
X, BERPEFZX KERFEE, HH. ARG X, FERENEAN
170-220mm (70% FEMEEZ) , KEEHHEAIE 50% .. —FEH#H.

FERE MR FORE7 I, SRR 18.4%, (87 13.4%. 1%
XA, =EMEME . Berirgas. | iarhasm Et X . e AR H o
SrHX . i HIZ X 90%, HLEE 4. AN 240-330 K, BEMESA 800-
1200mm. %X A K 5 Z A FAEEYR R (T REARERE) maFE. —
AT —E 2.

BMAERERX: ZXHAR) K, S8 K. . WL, LA 2285,
JUUGRER WAL . S EERAEAKR, TKEBRRN, RY 32%, R
HOEETEH 22% . XA TP AT HIX, TR 220—360 K, FWNE
1000—1800mm, && FARAEK . —F = e —a P02,

FHALEBR KX : ZX AT RMIX, BFWEMT 200mm, GFEHE. WA H
NGB, TEEMNX., XWX PEY FEEER. TEY 130—180 K. EXK
FEFREAR 5 3% . —4FE—3,

FREERETKX: ZXAMTEEEX, iEEEE MR EEX . P91 7EE
A ra ALK o FKAREE D7 s e, FEFIAR /N
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5.1.3.2 E KL FRERNESHRERN, SREBRFHMBIEFARKERNH
b 3R 5 A [X 3 03 L %2 Ml Y T E

TR EAY . P TR RARRE N 6-7C, (£ 10-12°CHf P74 7]
BT, A R RARIRANR AR A0 R () R SR b o 80 B ROKA 1K
IRy 25°C-28C. TORWMIAE KM SR E N SERAE KR, £ T
PR P AR . i 10°C L ERIREA R T IORIAER K S, HE K
REMSHRHUAL I M R MGIR (2°C—-3°C) o TR MIHERITIERIR AL L, 25-28°C N FL
AR R (35'CRLED , IR (30% /04, gk s ) 2RI,
DRI, TR F A6 4 B A B 1 9 o T TR G AT SR AN R o KA RESROR 7L 2 i A
FOIE HR N 22—24°C, AR I ZER VIR Z N 6-25°C.

ANTR] 9 AR St PO B P2 B SRS R o R B 8t bl 4 26 B AR 255K 1800-
2000°C; HhEAaR ARy 2200-2400°C; MEEER N 2500-2800°C s B KL Bl Bl
B A E TR 1200-1350C: @Al 1400-1500°C o oK iR BEIE MAR
AREFERT AN AT o BRI A 52 mT B R L it 38 A1 DX SRS B
5.1.3. 3 REAESIHFE P ERIS

TARARARES RGN o, EAEREFZHIX, FTRZLRAEEIEN
— R
5.1.3.4 SESAGHFHMAEVMNESKR, SEESHENREXM (&) X
RO AR R E S B~ £ St A S RAE SRR FIR M

TR R A AN B A SIS, i AR ARSI 24 B, FORFERVR
B WIS [N (SR B | W R B N RN D8 e o NP 0/ S 4 N
HESRFAEYIRE . TR e 2 OB . A A IR X R E (1
RS NPER RS IR B, IHE AR R AR A, I TR A R L 2538
BEA 2 A s IASFIRE 0 o
5.1.3.5 SESRGTRMEY GHRMREY) NESKR, BRESHRERNK
XXM (&) XROEMUARRE S B~ R0 A SRR E ST
R

T TR NIRAE, B AR TR R RIAN R, 28 B UG T TORAR
S MASRER. FORAS GREFER KRS NREEEAIER A 1EFORIRBA e

P [ B TS SRR AR EAE, BT (H, ARATREH B AR S ey
) Z 1AL ERIRE LA FH R N AR A R 7™ A B T B2

5.1.3. 6 MESHEPTMEHEBERKIZE

BRI, NI BN HIRA SR BE T FOK A A
HAANFRMAET I, TR ARSI L —2im, (HAFAERAEREE.

5.1.3. 7 # R EEAEEEMEREYIME, NERZEMHBERERTMEXHE
ARFRE. FEY. EFOMEEMRIFER

FORFEIE R H WARTED
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5.1.4 ZEEYRIRERER

5.1.4.1 B8 EM

BT TR RSB, AR PE — i 2@ I 7 A i3k 7= 2R 25 Pl A% 22
5t AP ECIOR B AREYE. (B8, ARANF 0 T KA} b B R RS 2 DRy
wAERE .

5.1.4.2 REAREBREERTM A RBRIESHE=E T FIRRAITR

H AR I K B AR 2 0 SR A AR Bk 15 8 ORISR 2
—REIRE MOTR, TORE MGG LA R, HREFH A TOREH
IRFANT MBR 7 LA 7, B A B R XL B AR R AT PO
—E R AR OR B oK, SR RAR S (AR A S fi R sl A 2530
S AR R AR ) M RIK.  H TR WK B 2R3 R 5 NREIA 5 AR
SO B

5.1.4.3 EERFH TSHAEMFRBRITIREYRIZ R T HEM

RHE 1980 FLARTIBI LA R, WATKIRE 55 RAFKAEERZG, K4
F SRR KR (Z mays ssp. mexicana) &R A2 T AT, AR 3L
R BIM 2 (de Wet and Harlan, 1972; Galinat, 1973) . %R1fi, FIFABAE AR E#H
WA, WA RILT RS KAERKAEBEY P HIEYSE (Smith et al. 1985) o &P
B EKWA (Z. mays ssp. mexicana) F]REA & B A P Rl TOK B 428 M, BRI A
REAE BRI RE T, BT TA) B ARARAAE T B2 F T 1A T 3 B T4 [F) 1) AR S 3
5% (Doebley, 1984) . HUEHHFE ], K25 n) R OK L # 5 D] 52 21 746 1 FR i)
(Doebley et al. 1987) . FEE#EKR (Tripsacum, n=9) M EHZE (Zea, n=10) Y
AAFP R OEEH. SRS AR, R ERKTUEEZERK (T
dactyloides) 7758, RN EAGETE A BH, BEWARRE, MEHK R HES
TR ILF T W XER (Manglesdorf, 1974) o [0 2 %55 5K & K 4 1 s
JEBER G AR AL ARG, TR BEBOR Qe RS XM WARAS, PRI eiEE oK
o R PR R R R RO ZE R (Galinat, 1988) o« M B HWIFIR M m) TR R LA .
TR 5 /NE SR W] PR N AR, H RGO ARTE TP IR & B 1 5 2%
T, BRE/NEMBEZHBAT e R A (Laurie and Bennett, 1989)

5.1. 4 AEBRFHTSHAEY (EIFMEEY) HITIREYRIIRE T HEM

EARZFA T AR R I E K S B AN A ) A8 e 1545 R 1E (Bertolla and Simonet,
1999, Nielsen et al. 2000) .

5.1.5 ZEYIR SN 75 A AR AT RE M
EARIREZRNIREE . F M LB AL PR 10 BEAT M o
5.1.6 SZEEMRE Mt 2TF
p
5.1.7 RIF_ER T, SRADZER+—FRBEXFEN I ZHEDNREFR

G e, KR TRRTA A B RS, SRR A2, (2 AR
SR, PRETREE, TSR ORI 5 FE R 4 515k
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FEEARJE N — L fp o ag, H i T3 E B AN XL B AR, BT DATOK A2 AN R g
WS R T EiE S . S R R RAEY) 228 INE) B+ 5%
A RbRE, Btll ZOKK SR8 T2 50 TR IEY)
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5.2 BFEEEMZEMHETFMN
5.2.1 EERBEEP S 5| SZIHER RIS RA

Btl1 LK crylAb LK pat FNE PEG /S EALIERE N TR 32 AR 41 il e
K4, BTSN pZ01502. HAd crpldb R K HTr = & M F kR HD-1
(Bacillus thuringiensis ssp. kurstaki, Bt) (Perlak et al. 1991) , Xf R KIEZEEEH H
ERHEHMAER . pat FEF NGO EEE R (Streptomyces viridochromogenes)
PRAR Tud94 7e[%3kTE (Wohlleben et al. 1988a) , ZwAd it 2 i ME (PAT &
HD , BATIEEBEERR BRI, AR AR PR ik pRic.

5.2.2 SEBREA B BRF SRS R

5.2.2.1 EAFFIHKNFLEH, RBERFENSEE

T4 Btll EKHI#EAE pz01502, 230 cryldb FEHF par Fe ) 5
pUCI18 Jiihki F3R151 . Hh, cryldb R EA par 2 F GG M R 5 RKIETT 1A
3 fion A Btll FoKHRE pZO1502 FAK) Norl BRI PERGUIEA v Br . 4w A
BK 6.2 kb, HE cryldb BRI G AN par FER &L, DLICEAR crylAb BRI & B 1.1 kb
(1) ColE1 il s 741, HAWDIRE LRSI 5.2.3 ¥4

35S promoter (418 bp) [VS2-ADH1 (180 bp)

Sphi (2809) ] | pat(552bp)
355 promoter (509 bp) | NOS terminator (253 bp) | | Bglll (6852)
EcoRI (2148) ‘I‘. ".‘I IVSB-ADH1 (471 bp) I"".‘ Ndel (542,5) ‘.‘II || I‘ I.‘ JNOS terminator (253 bp)
ColE1 ori (674 bp) Vo \\ \ /| [ Byl (7119)
Notl (1063) | I""‘, | "w,‘ cry1Ab (1848 bp) \ | o | Netl (35)

& 3 T84k Bt11 TR pZ01502 4k Norl FR&IHHEN B

8 F = E (Expand™ High Fidelity) PCR Z&4i%f Btll KM B (F 4)
BT . A BOEREIRIE, i Btll Tk EHEAN RS 5 BB pZ201502
F Not $l N BRI P IR FE— . WP 4E5 R (anldl 5) RWIWE a3

MOS tenninator (253 by

|

1

\

|\ 355 promater (415 bp)

IVEE-2DHT (471 bp) \ F \ ! w
1 1

| \ | 1vS2-8DH1 (180 bp)
255 promater (309 bp) ‘ \ |

f pats52 bp)

|

I}
| M OS;terminatur (293 k)
!
f
F" genomic sequence (540 kp)
/ P

ColE1 ori (674 bp) ’
|
GENOMIC sememc-js (352 tp)‘J

Sequencing Fragment 1 (4326 bp)

Sequendng Fragment 2 (2452 kp)

& 4 Bt11 iEANT-H PCR ¥ BRAIAI B
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R RE TR, FEAATFRA A DB
B 5 Bt11 FRAHIEAFSI S FA pZ01502 £ Nordl N Fr BUFFILLE

5.2.2.2 BB XNMNSIHEE

LR E TOKIE KA AE AR DNA SN RE R G R Tk, BN
JPA 5 AT 3w S DR A AN 3 2 vh 43 A e B AT PCR J3fr, IF By iR 5%
R S5 R B R (B RR R D W [E]— X8, B Ja o) 3 22 R i N ASE s 14 5500
7 30 5 A DR AR S 34T e i . BARERATT 25 PCR 434, 1H
T Btll T oKAMNE DNA i AEEK 8 SR AN XIS A EE DNA 75, Hit
TEA A B YR . T PCR AT, BAMERM T AEYIE B0k
YA Bt 1 A AN N 7505 2R (R FERZLA] fe = A= 52

S R A R KBS A A e, UESE T E Btll ROREEA R B MIAL
GREMEEEG T AT 51 AT LE TR IR At 2 A X IR 3] 7]
DAHEMT ROKEERIZH B K& s E A P20 m] LLED RE EoRsh 8 S 44 uik | Btll &
KA NAL R BB AT R B ER K . I 550 71 i) BLASTN 70 iscfq S AT A &
KL B 5 B[RRI, IR T ROR N TR RN Z BI52m . 4k, Btll oK)
A SRS AR B R AT A2 38 U 22 R I A TR AMIE W T oK PO SE DR Th i
(¥ 1E 5 RIA
5.2.2.3 BirEENZEERFTIMESHERRFT
crylAb =R IZEER)F5] (1848bp)

WRBEVRERL, EAATFRAS MG
crylAb ZRHEFHIERERTS (615aa)
W RRLARERE, EAATFRRAT EMER

pat ZEHEZBERFF] (552bp) -
W RRENRFE TR, EARATFRRAS MBS

pat R FHIEERTS] (184aa)
W REMARE R, EAATRAS EHEG

5.2.2. 4 BAFIEEVARTHEN (REBSIIFGE. HEEE. Shlk, 5
AR ESHARFE REBERE;

EPAEFEN . E A BRI —% 50-60 /> RFLP #4414 Bt11 £k 5 H AR R K
R FE R R AT 04, 15 Btl1 KPR LR 5546 T 8 St ik KA k.
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5.2.2.5 ANFHIEDH

FIH Southern 43 AT AR Btl1 T K N F 401045 N E. JEF4H DNA H
H Btll FRMFE, #REE PP ARICH cryldb M par FEHFEF . FKEEE 2 DNA 4>
I Ndel. Sphl 1 Bglll+EcoRI EgY] CcrylAb #8%t) 1 Ndel. Bcll Al Bglll+EcoR]
WA (pat TED) o AN EKIEK DNA B Ndel. Mscl f1 HindllI+Ndel EgY) (&
ZEERER) DUSRAIE Btll TR SE S AEFRIE T 8A & 22 a1 . I IR i &5
TR R AR HSE R BESE AU ZE R 2H DNA, FHYEXTIECN 10.2 pg Bglll+EcoRI JHALH
pZ01502 DNA J5 R A I/ 55 35 PR 22 R4 B R0 BE SR B 2 PR 21 DNA TR &4 .

Southern 242245 AN R, Z5RFZHH, Btll EKFIHENK cryldb A pat B[N 1)
WIR N RRAZ AT, UE AN EE R DL DU N IF H Btll KA SRR
TR T BT
cryl Ab TREMTERA B AR L AL B K ZAT 1% B B VI AL s F -

NOS term (253 bp)

‘ Ndel (5495)
35S promoter (418 bp)
IVS6-ADHT (471 bp) ‘ IVS2-ADH1 (180 bp)
Sphl (2|at|19) ‘ | pat (852 bp)
35S promoter (509 bp)I | | | [ Bglll (6852)
EcoRI (?M(E} '.‘ |‘ ‘ ‘ | [ NOS term (253 bp)
ColEtori(674bp) | | | '|| cry1ADb (1848 bp) | | |‘ |' ." Bglll (7119)
Notl (1 63"-! t \ | | Notl (35)
! | I 08
(L S

cry1AD probe (1848 bp)

=44 kb J' >1.7kb

Ndel

>1.7kb l >4 4 kb

Sphl

~0.2kb
>11kb | ~4.7kb L l=01w

BgllI + EcoR1

K] 6 Southern 3% 3% FH FIBEVIAL & BA B2 1848 bp crylAb HREHERME p201502 LA E
BRT Bt HALE I # AR pZ201502 1) 6.2 kb Nodl FREITEEEY) Fr Bt . BAKFEARIF cryl4b 5453t
T Southern 2428 43 H1 S BITAE F (O BR ) 1 B VA7 Ao ik o PR B M RERE V1AL B, AniH T AR ¥
PZO1502 £&1: Bl B4 5 (1 Bl D) o B IKI /o
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crylAb Ry RIRET IR LR

&l 7 Bt11 F K 1848 bp crylAb ¥ 7474t Southern 243845 51
FKFEIZH DNA (7.5 ng) il Ndel. Sphl 1 BgllI+EcoRI FR&IVE N VIBG AL, HEIK G2 5] Zeta-
Probe” GT I b, 5 crylAb-F5 FVEIREF 2452 (1848 bp)
VKB 1: 4> 7 EhrvE (Kb DNA ladder, Stratagene Cat. No. 201115-81; Lambda DNA-HindIII Digest
ladder, New England Biolabs Cat.No. N3012S) ;
YKI& 2: F Ndel W11 Btl1;
VKB 3: F Ndel JH A H P45 1R
VKB 4: 1] Sphl 11LH) Btl1;
KB 52 FH Sphl {5 A0 H 9 1 X6t i
VKB 6: JT Bglll+EcoR1 AL Btl1 DNA;
VKB 7: F BgllI+EcoRI Ji Ak (130 5535 K] 22 BA PR 6 e
YKI& 8: i Bglll+EcoR1 WAL HI B PEXTHE AT 10.2pg i BgllI+EcoR1 ALK pZO1502 DNA V& &
Y& 9: 1,
VK3 10: 10.2pg i Bglll+EcoRI 4L pZ0O1502 DNA.
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pat FEHEEFAL R B KA B K 2R3 F R BE TS -

NOS term (253 bp)

‘ Ndel (5495)
IVSE-ADH1 (471 bp)

35 promoter (418 bp)
‘ ‘ IVS2-ADH1 (180 bp)
sphl (2lat|39} ‘ | pat (552 0p)
358 pmmoter(S_IDS l:op)I |I | | | BgIII [6352]
EcoRI (2148) || ‘ ‘ | [yosem ez
CoEton(674bp) | | | 'll cry1Ab (1848 bp) | | I| | Bglll (7119)
Notl (1063) o /
(o

Notl (35)

cry1Ab probe (1&48 bp)
=44 kb J, >1.7kb
Ndel
1.7kb ! >4.4kb
Sphl
~0.2 kb
>L1kb | ~4.7kb L L1k
BglIl + EcoR1

&l 8 Southern Z<3% % F HIBEIAL A5 PA K 552 bp pat FREHES A p201502 LA E
TR T Bt #ALME F# A& p201502 (1) 6.2 kb Nodl FRAFIPERET] FEX .
Southern 2438 43

BARFHRIH pat TREHT
AL Sy M B A R SR P B D A7 o 7 Sk SRR BRI MR RGRE D) A2 B, A T AR
pZO1502 e 1t BT HE 5 1R i U v B R o
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pat FERBRET ARG R

1T 2 3 4 5 6 7 8 9 10
i

6,000
5,000

4,000

3,000

2,000

& 9 Bt11 £ K 552bp pat ¥ F3R%FHE4T Southern 243245 5

TAKIEH 4 DNA (7.5 pg) F Ndel. Bell A1 BgllI+EcoRI BR#TE N TIEGE AL, HIKE %3] Zeta-
Probe® GT I8 I, 5 par FrmPE8REH A2 (552 bp) &

VK 1: 4 FEbs#E (Kb DNA ladder, Stratagene Cat. No. 201115-81)

VK 2: ] Ndel 1L Btl1;

VKB 3: F Ndel JH A H P45 1R

VKB 4: ] Bell 11LH Btl1;

VKB 5: FH Bell 4k [ BF X B

VK3 6: JT Bglll+EcoR1 AL Btl1 DNA;

KIB 7: H BgllI+EcoRT H AL IRA 1% R ;

VK& 8: il Bglll+EcoR1 WAL HIBAPENT BE AT 10.2 pg Al BgllI+EcoRI 4L pZO1502 DNA 18 &5
Y& 9: 1,

VK3 10: 10.2pg i Bglll+EcoRI 4L pZ0O1502 DNA.
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BRI AR R R A LRI B R 33 F BB DAL -

NOS term (253 bp) Notl (35)
pat (552 bp)

~_amp (861 bp)
__backbone probe (1028 bp)

VS2-ADH1 (180bp)
35S promoter (418 bp)

Notl (1063)

__ColE1 ori (674 bp)

pZ01502

Ndel (5495) 240 b
/ P

Hindlll (5278) 11
NOS term (253 bp) . :
L 355 promoter (509 bp)

Mscl (4685)

cry1Ab (1848 bp) VSB-ADH1 (471 bp)

B 10 Southern Z23Z 3% FH HIBEVIAL /A B 34 - HEIRETE B & pZ201502 LA B

BFREAERARTER

23,130 ——

9,416 ——
6,557 —— -

4,361 ——

232— ¢
2,027 ——

E 11 Btll FXKA B R RRE AT Southern TR

TKIEH Y DNA (7.5 pg) H Ndel, Mscl Al HindIII+Ndel [R#EI1E N VIEER AL, ik E## 3 Zeta-
Probe® GT i I, 5& 44K RIEERE 2458 (1028 bp)

¥KIE 1: 4> F &5 (Lambda DNA-HindIII Digest ladder, New England Biolabs Cat. No. N3012S) ;
Y& 2: 1] Ndel Witk Btl1;

YKIB 3: FH Ndel JH LI BH 5 i

WKIE 4: T Mscl H4LH Bt 1,

VKIB 5: F Mscl WAL I o1 s Het

¥XI& 6: T HindlII+Ndel J44L 1 Bt11 DNA;

YK 7: ] HindI+Ndel 544 B X6 1

YXIE 8: F] HindIII+Ndel 5461 B PE X IR 10.2 pg H HindIII+Ndel #4k (1) pZO1502 DNA VB £
Wi 9: T H;

YK3& 10: 10.2pg A HindIII+Ndel Ji4%. 1) pZO1502 DNA.
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5.2.3 BRERESHAWEMNEE, HENEIR,. KE. &8, FEIReN, |
EHAREARREUARETRRERT AEHHY.

Btl1 AL BT F 13k /& p201502, K/NHA 7240 bp, KIET KIAFE, B
RS HAAR RN EEEE T . 8RR 2, BEUETE. R E & — M-k
M, BT iTwEE, SHRERERZE, BE2KAME. KWTE Z2AET
Wi, i AR A SIS NSRE A R B RE IR B . K2 B KA X A
KEAFL. RHEARKMZSMAH S, ey HTrieERRERGEH .

Bglll (7119)
NOS terminator (253 bp) '\ Notl (35)
Bglll (6852)

__amp (861 bp)

IVS2-ADH1 (180 bp).__
35S promoter (418 bp) <=

Notl (1063)

___ ColE1 ori (674 bp)

|| EcoRl(2148)

7, -
7~ Sphl (2809)

cry1Ab (1848 bp) "IVSE-ADH1 (471 bp)

&l 12 pZ01502 Fiki Bl LA K FT Southern 347 i) R i BB Y AL
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& 1. pZ01502 ZRThRE TR

EFEl | K Thie
AN
(bp)

RN R &

35S fABF-1 | 509 | ZABh ok AAERRSEAE B (CaMV) (Gardner et al., 1981), FlEKH 2
EMERE (adh) FERPINESFRFHIVI (471bp) R HEAN, &L KRF R
[N #I&/KF (Mascarenhas et al., 1990) .

IVS6-ADH1 | 471 | ERXRFWEEN S FFH 6, RE EXK adhl 3K (Accession Number
X04049) (NCBI, 2012)

cryldb 1848 | i B cryldb BN, W gwhd—FhEA HrItsehid B B g r) CrylAb
HH. cryldb FRRY)ENTF = &2 AT # varkurstaki HD-1 P 5B 3545
Mo JRUGHAL T HIE 3 Rimbl s, £ Bims mH A TR RRIE K.
B4R 5 AR Cryl Ab & M EIERR 7SI RIFAZE (Perlak eral, 1991) .

NOS Z&1bF | 253 | &1L 75K A E LI E (Entrez Accession Number V00087.1 (NCBI,
2012) IR T ool & Bl 2 IR . B O FH 2 3R (it 2 SRR IR AL i (Depicker et
al., 1982) .

EFERILRIAE

35S Bl F-2 | 418 | ZAsh ok AALMSRAL T (CaMV) (Gardner et al., 1981), #h72 T £K
W adhl 3£1R (Freeling and Bennet 1985) P& 75412 (180bp) , LAMEsSRIL
R7E K )ik (Mascarenhas ef al. 1990)

IVS2-ADHI | 180 | R K EAHEN & T /75 2, KHEK adhl HPH (Accession Number
X04049.1) (NCBI, 2012) .

pat 552 | SRR BRI Tud94 WARIMIED, Sufdik#EVERRiC PAT. JRa9mAY 7o 40d
AL, RE TET KR ERIEKF . PAT A& B8 R 5 R A i
.

NOS &1bF | 253 | & 1k F ¢ 5 ok B AR 8 £ 5 FF (Entrez Accession Number V00087.1)
(NCBIL,202) [t il A5 B & R% B 228 B8 . e (R AE 2 32 4k 22 58 7 R Ak 7
(Depicker et al., 1982) .

FAR R

ColELI 674 | LG AL s AR BRI E KIGATF R B E . 5 Accession Number
V00268.1 (NCBI, 202)Z:fll (Itoh and Tomizawa,1978) .

524 FHEPhEASRENSH

5.2.4.1 BEfFMALTHKRD . hEERHEBEEMRIZTR

35S JA8hT-1: K/ 509bp, %537k H AL HEE (CaMV) (Gardner
et al., 1981), FE KT LEEMEAN Cadh) ZEEPINE T FFIVI (471bp) K E
A5, EKH LRI RIE K (Mascarenhas et al., 1990)

35S JABh¥-2: K/ 418bp, %Ak HAEMSEAEMHEE (CaMV) (Gardner
et al., 1981), #7 T7 E K+ adhl 3:[H (Freeling and Bennet 1985) W& T4 2
(180bp) , LAMEsRILRAE R K FRIA (Mascarenhas ef al. 1990)

NOS #1E¥: K/ 253bp, Z1EF 7%k AR LA E (Entrez Accession
Number V00087.1) (NCBL202) K IHREHH & plel £ R . & BI1E H 2 3R 4t 2 R B R
AT 5 (Depicker et al., 1982) .
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5.2.4.2 fFicEEMREERRAD . hEREBUEEDRRTR

FRicE R par: K/ 552bp, SKRIETZRE- OB Tud94 Wk, 1%HEH S
HEREMEARIE PAT. JEMASADT I %004k, 386 T 1E TR RIRIAKF.
PAT X & B4 B bR 50 B ik

5.2.4.3 RtRIEFIEFIINBMEERKIER (MALERBHEEDNZTR)

IVS6-ADHI1: K/ 471bp, T AFWIEIEANEF T 6, KH LK adhl FH
(Accession Number X04049) (NCBI, 2012)

IVS2-ADHI1: K/ 180bp, F AKFHIEEHNEFFFH 2, KA EK adhl H:H
(Accession Number X04049.1) (NCBI, 2012) .

525 #EEGE

Btll L RFEILR G R RHAKZE PEG N SN . %M Negrutiu 25 A
(1987) FTIRI R AR AR i, B kIR T pZ01502 ik 1) Not 18U A Bt %
NIRRT, % Not 1Y BEAE & ORLCE 22 DNA 751, A&t ik 5152
Btl1 R KAEk.

5.2.6 ANFIIRIEBI TR

5.2.6.1 BAFIIRENF[EMALR, FlaR. =, M. . R BFF

KA B s%eyk (ELISA) Al V= FiAE Btll B KRR A RALAZRE R
CrylAb FEHFEE, BHFEMH. 2. HE. 762, mr. WP RZ. SR
KM A CrylAb EEE G & & m. ok, 7 REFE Btll FoKHAFLLR %
I CrylAb BARIEE, SRR P CrylAb EEASE&KR A, H. B
ZFFh CrylAb HEERILIKEE (ng CrylAb & H/mg MEMA) AHIT, (HFFRH 5%
P BRI A RIAE S R 5.2.6.2 5.

K ELISA J5iE%F PAT & A4E Btll LKA AR 25, 188, 16z, gl
FUAFRI AR R RIB RN KRR, o AR SR i PAT SR AKPR S,
e P HEERE I PAT B, HER. 1R AFR 1 PAT EEKT LOD {H.
ARG 7 ARk A W 5.2.6.2 715

5.2.6.2 EANFIRIEBRH SN E

CrylAb FEH7E Btll TRFHFRE

W 7R TR E M Btll F2Kh CrylAb & AM/KT. EEWE KA
BT Z ML, A EERINE D 5 ARk SRR 22 R 48
22, gt WRUASATRISEAE N AL ZUEAT b . ALURE SRR S 5, T 6 54K
BUREUAK (50mM bis-Tris Pi%E. pH7.5, SmM DTT, 0.1 mM PMSF) , f£ 4°C i #
30-60 43%h, 11000g 250 20 43%h, H ELISA £F1 Bio-Rad £ 40 #T 7 ikl 2
CrylAb EEMBERAKN G E. Pra i8R — M HIRELRR: ng CrylAb & H
/mg YR B

ZIRRWIREME Btll FOKRMPTEAL B RERNE] CrylAb &H, Jf
HuJref Cryl Ab A& B . EHRH Cryl Ab A S BE, Cryl Ab KT Hf
R T8 AR G Z T AR (R 2D
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R2BEME Bt RARFAFEERB CrylAb EAESE
(355 R B NP B FR e 22)

H ng CrylAb & [1/mg HEYE T GERERED
5 10 15 20 25 30 37 59 84 119
Eam 20.5 36
0.4) | 1.7
e 22.1 11.7 37 12 18.2 22
(13) | (0.8) (7) (3.4) 4) (1.2)
o0t 106 27.9 224 125 38 55.6
@7 | ® 0.9) | (5) (13) | @
50k 45.7 168 34 54 16.7
Q) (5) (13) | (33) |12
10 i 102 30 94
(6) (1.5) (D
151 37.9 10.2
(2.2) (1.1
ZEFR 36 10.4 12.6 9.0
(33) | (2.6) 34 |2
Ex 27 19.2 18.0 8.8
4) (3.1) “4.8) | (2.0)
TR 8.0 8.8 6.8
(1.4) (2.0) | (4.2)
ek 1.25
(0.8)
ee 2.4 6.8 52
(0.6) (1.8) | (3.8)
Ty 13.6 272 52
(2.3) (8.8) | (1.4)
Hit 24.8 154 2.6
(2.9) (53) | (2.6)
TFokHE 3.2(3.0 | 26.6 16.2
) 6.4) | (3.3)
KA 3.2 7.0 48
(1.2) 2.1 | @1
T 8.2 0.4
2.5 (0.4

SeAh, WlE T HEEFAER Btll TRARHL T CrylAb EHEAESE. Sk
TR T X4334CBR F1 X4734CBR FAE7E B JE 75718 M Stanton, K448 Fh
X6534CBR Al X7634CBR FIEEAKF]I# M St Josepho X M2 HAG AH RS AL 1 511
EFEFE A Fh NK4242 Fl NK7514. ATl € i FoRA R FE: M F, BRI &
HARARH LB A A A 2R, B 20 JEKKRIZEF &M, AMERTR
EEB 173 FPRL, EUEFLAFH (K5 50-60%, Stanton i A1) FIFLEMEH] (K4
40-50%, St Joseph il £1)

SR BTN, 1ERHEFE R FRER T, A HAF CrylAb EE S EHm. it
By B RAIZEFFF Cryl Ab EHEARILIKRE (ng Bt & H/mg B H) AMHiE, {EXFRH
WERK. USRI F CrylAb FRARIEEMIE. X 5T RAHE, EAEA]

29




AR T A R AR S BE PRI REL PR, SR AE A TR 0 A BRI SR 26 A R REAT I E 1) (3R
3) .

# 3 KHMER Bt11 X4 CrylAb EASE

HRA T LR PR S B E [ER CrylAb & [l € CrylAb & |[fliTH9E CrylAb
(mg HA/g & & |H (mgHEALL |F (mgEA/gE [E A (mg HA/g
) D ) SR

X4334CBR 1}/ 265 (1.5) 161 (16) 43 (0.66) 27.0 (42)

BT 523 1.70) 220 (18) 1.1(0.26) 5.6 (1.3)

£ 471 (12) 146 (2.6) 071 (0.11) 3.0 (0.5)

L 308 (1.1) 38 (5.3) 15020 49(0.7)

X4734CBR M /- 312 2.7) 163 (9.6) 5.05 (0.35) 318(22)

ET 5,25 (0.6) 170 (12) 0.84 (0.18) 42(0.9)

B3 3.9(0.4) 145 (18) 0.55 (0.06) 23(025)

R 352 (43) 43 (5.7) 13(029) 42 (0.89)

X6534CBR N1 /& 21620 333 (71) 53 (0.90) 332(5.7)

P 2.9(03) 280 (29) 0.79 (0.03) 3.9(02)

£ 1300 495 (43) 0.64 (0.04) 2.6 (02)

R 26.6 (1.0) 56 (3.3) 1,50 (0.04) 47 (0.13)

X7634CBR I /- 240 (1.3) 216 (24) 524 (0.73) 33.0 4.9)

P 383 (0.3) 271 (64) 1.04 (0.23) 52(12)

= 2.09(0.3) 254 (23) 0.53 (0.06) 22(0.25)

R 27.1(0.5) 58 (5.5) 1.60 (0.13) 5.0 (0.42)

*FL S A £
ok F PR B B P L SE PRl Bl : M =159%, &M =20.0%,2%=24.1, /K =313%.

PATEHEBt11 EXKPHRIE

i ELISA 7087 1 Btl1 Tk PAT S K. BEHRA RSN AN R R 2258
M X4334CBR #ll X4734CBR, METEJETMIEM Stanton HiR58 HH, REASFASH
B3 ANEkk. DWTHHSRESET A AR, 25, 188, 6. EBAERIZEHZ., Ff
FLRE A AR T

HAFREFRER 0.40 mg/ml BEAWRE, MRS 5K, EXAKFE
b, BRI PAT KPRAG. SRR (LOD) %@ N 1 ng/ml, HIKFLL
TRIMGEBY N R . R ER, M FEERERE S ) PAT & EKE S,
e ae Il PAT EH, EER. B AFRF K PAT EAMKT LOD H
(K4 .
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R 4 Bt HBEFFAKREAHHAF PAT HHAKF

AP PAT £ il 7€ fE * PRI A PAT & B **
(ng PAT/ml #li42%)) (mg HH/gfw) (ng PAT/ gfw)

HERE: %R [-0.014] 12.1 [0]
X4734CBR 0.86 (0.44)% 122(0.67) 247 (7.0)
X4334CBR 0.91 (021)# 123 (1.6) 272 (7.0)
HR X [-0.179] 8.4 [0]
X4734CBR 1.95(0.07) 102 (1.14) 494 (5.2)
X4334CBR 1.67 (0.11) 0.48 (1.24) 33.6 (2.94)
Frfi: KRR 1.06 30.37 80.8
X4734CBR [0.96] 26.8 [50.7]
X4334CBR [0.77] 17.9 [43.7]
ek xR [0.88] 58.9 [141]
X4734CBR [0.60] 78.7 [110]
X4334CBR [0.13] 77.1 [26.3]
feez: xR [0.307] 3.31 [0]
X4734CBR 0.34 (0.34)# 1.93 (0.20) 1.91 (1.9)
X4334CBR 0.84 (0.63)# 2.19(021) 497 (2.4)
A KRR [-0.306] 1.90 [0]
X4734CBR [0] 234 (0.14) 0]
X4334CBR [0.04 (0.04)] 2.18 (0.31) [0.22 (0.22)]
. XA [0.093] 1.40 [0.46]
X4734CBR [0.77 (0.66)] 1.80 (0.27) [4.04 (0.46)]
X4334CBR [0.21 (0.06)] 136 (0.07) [1.02 (0.28)]

* FEFE A E FRR (LOD) #5324 1 ng/ml.

A S BRI B AR A e T T

2 I iR AP T E

B BRI %
# FEEIET LOD, (HHh— A B EE AR T LOD, Bl R R E N,
5.2.6.3 BAFIIRENTEN

Southern 432 TR B cryldb N pat ZFAEAF AR (BC1, BC3, BC5) 1)
Btll £RKFFEMFE (I 531595 .

AHIEF 52,62 THTRKIT TR T AR R A RIA R, SRRaR T
UE] T CrylAb A1 PAT & FIEIX SE 5200 T RES A2 E RiA .

5.2.7 R\ LRI, BRADERET-ZBXIFEN D BERIENR AT,

gi bprik, @il — RANRHEAN T L HRIER 2, F A Btll EKH
crylAb T pat FERIIF A BN Z AR Y B S, BRIIX Wﬁ.fmﬁﬂ%??@ﬂ2
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5.3 #£EFEWMRESH TN
5.3.1 #EEEVNREREY
Southern Z:A7 SE5%;

J#IZL Southern 2432 /30 #1 1 Btll K Z AL (BC1, BC3, BCS) F#E A EL
LR ENE. 3Rl Lh crylAb M pat ¢ 7 VEERETEAT Southern 2458, 45 SRR A
HAR Btl1 £k DNA Eon N—E 4 A8 4647, R Btll TKAIEAN B2 it

Rt RaEr). B 13 FE 14 73 HINEL crylAb IRET AN pat #R%4F, 4 Ndel B
THALH) EATE K4 DNA #E47 Southern A 52 4R

kb

23.1 —

9.4 — =

6.6 —— - - -
1.4 B . e

2.3 — =

2.0 — =

& 13 Bt11 F R EFE 1 Southern T4 R (eryl14b 34D
FAKIEF A DNA (7.5 pg) i Ndel FREITEA VIEEH AL, HIKE TS Zeta-Probe® GT i, F£H
cryl Ab R R MEAREE (1848 bp) HEAT45L .
VK& 1: T EFr#E(Lambda DNA-HindIll ladder, New England Biolabs Cat. No. N3012S);
VKiE 2. BH;
¥Kki# 3: Btl1 BC1 DNA B4,
¥Ki# 4: Btl11 BC3 DNA B4,
¥ki# 5: Btl1 BC5 DNA B4
PKIE 6: BCS BN IREE LI =405
VkiE 7: BCS FAYEXTHEEE DI F= 4+ 10.2 pg Ndel/HindIIl B pZ20O1502 JFiki DNA;
Wi 8: A,
PKIE 9: 10.2 pg Ndel/HindIIl Y]] pZO1502 JFi L DNA.
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kb . ."3

23.1——mm

2.3 —=

2.0 —— et g b

& 14 Bt11 T RHERIBIERE M Southern SR (pat HED)
TR DNA (7.5 pg) Fi Ndel BR#ITEA VIEGH AL, HIKJE S Zeta-Probe” GT fit, JfF
cryl Ab BESEPEIRER (1848 bp) HEATZ4%L.
VK& 1: 4T EfrE (Lambda DNA-HindlIll ladder, New England Biolabs No. N3012S) ;
vKiE 2. FH;
JKiE 3: Btl1 BC1 DNA Eg1)7=4;
JKiE 4: Btl1 BC3 DNA Fg1)7=4;
JKiE 5: Btll BC5 DNA F§1) =4
VKB 6: BCS BT HREGYI =40
YKiB 7. BCS5 BN R EE ) 240+ 10.2 pg Ndel/HindIN B 1) pZ0O1502 JFi ki DNA;
VKiE 8: TH;
¥KIE 9: 10.2 pg Ndel/HindIII FE V][] pZO1502 ki DNA.

LR BB

NTHE Btll EARMEERRENE, @Ry Bk, W2 MEAH r
CerylAb) FFBREFNEFEFRICHERE (pa) HFRE. ZIWBHFNTGE cryldb
A par FED ) F1RAR B 2742 STARRR AR, B Bl 1 PERAR BURERR 0 31l 5 e 5 DA X
HE H8540 A1 977 TR IR, PRJEFHH A E A, FHIRCH TR0 I IR B e
FR B 1% FARBRABIRIA RN 2R, DU S U ORI A A D o 2
P AE AR N R IO BTN KR, Blpi i e, Bl o =8 A URK

B B e b, UEBH crylAb A pat FER DLERE AL gL, FHEH cryldb
FER A par FER R EEEBN, S22 GRS .
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3R 5 Bt11 FEEE R KON KU A B 5771 8 e S (¥ 7 185 B

A GRAET 5 TR EL B RS X2
BC3 (H8540) 1010 505 : 505 498 : 512 0.195*
BC6 (H8540 1011 505 : 506 524 : 487 1.355%
BC2 (H8540) 64 32:32 29 : 35 0.578*
BC3 (H8540) 232 116: 116 110: 122 0.625%*
BC3S1 (H8540) 72 54 : 18 51:21 0.796*
BC3S2 (H8540) 72 54 :18 53:19 0.129*
BC3S2 (H8540) 142 142:0 142:0
BC4 (H8549) 597 298 : 299 288 : 309 0.740%*
BCS (H8549) 410 205 : 205 214 : 196 0.792*
BC6S2 (977) 48 48 : 0 48:0
BC6S2BC1 (977) 216 216:0 216:0
BC6S2BC2 (977) 432 216:216 215:217 0.011%*

* {E p=0.05 FAEZE (X°=3.84)
532 HEFEYSZARFAEYENRREMFANER

W PUREIAZERE, BEG cryldb FERMGEA B S ANAFEEE Y 5L
KEAZRZT . DHILLERT R 2043, 2044 T ARENRFCEAR, ¥ Btll TXK5 EkE
FETRMZE, 252 T 2043 A5 (2043 conversion) Al 2044 A4 & (2044
conversion) . FEIELIESEEFINERZ AR S, KX BC4 HAURIAR AR
R REEAMUR R SR BANEXHREHE: S8, fUEKE. 2
FrERZR, REREEIRER, BAim. Mhe. Sk Wprmaim. 250k T 75 A .
WM. B4 T SAS GLM #4775 2407 .

GUFERINT R BMERIIE WA B ZE I R, BIER 6 thEdR ], H
S AN RISE AR 2043 FoK 548 2043 A R FTBCAH G F- MBI 2 2 KF L.
F=FNRIRERA 2043 TR RIS R iR ZVEIR 5 56 R A AR BL ) 2 i ic
HA KT LR

SR, TERFIEEAR 2043 (2044) FARI RPEAHEGH, BRI 2]Z 7
PMERETE: KPR &, FRE/KE, RERE, BAm, HRe. 45800, i
RIAE PR AR G s b K T 1B NEE ISR AR RIBRgmtD Cryl Ab & FHEHE A B Hfh R oK
FERARPER . Hk, WIEM4 T cryldb FERHEN, HRWER cryldb FEFIIHELL
AN AR AR 2R IS BB R . BARSE RS LA 10.9.
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£ 62043 MR RRZHEREE

PEIR JR UG Z 2043 JHR R JR A % 2043 X ARACH &
L FNENE D) NS' NS
FREKE (%) * NS
FRABIK 2 NS NS
AL E (em) NS NS
M (em) NS NS
k22 F5 NS NS
O AR NS NS
PR A 2 10 ok ok

LNS=AREZE; * o freepfoR RILFEEKF, ) 0.05,

2 BURA B R iz R B ) 45 2R

0.01 1 0.001 {2 27K

£ 72044 SHARE R R E MR

RN J5 46 22 2043 SHACHE 2 JR 46 & 2043 X AR R
FEE Gl UH/ SR NS' NS
RS KE (%) NS NS
EXCYNG ek o
FRABIAK 2 NS NS
AL E (em) NS NS
e (em) NS NS
k22 R * NS
HOR AR * NS
T MR A 2P ok *

INS=AGEFE, * ** f 3 RI8R RIEFEEKT, £ 0.05, 0.01F10.001 ) 5FHKF
2 BRI EUE Rz MR I i 25 R

5.3.2.1 EEAFAMEER

Btll ERCALETZ EEE WAL Z 8, @idELEANERZ MR AN
MR ELUE, Btll T KAEF= BRI AR ZHIREE T TH 5 25 A IR KA Z 9.
BRI AT DAHEDN Bt11 2K 53430 ) B8 oK AR B A B % B E R
5.3.2.2 BB AANEBEN

BEAEREMNERZANRAWHBERICLIUEH, £ 2R Z IR L
Btll £ R GEAX T KT REZR, AT U P & EAL 3% 7 XA RR L 115 T
Bl Z5T o
5.3.2.3 {KERHA

Btl1 FOKEEF ALK H 2 R TR T dett,  mA R s HARIR R . 8
HAESEEAMINE RS NS HF R CZUEY], £ 82K E Bl £XK
LORAN TR T 25, ] DAHEDN P 3 7L TORARIR I |8 2290
5.3.2.4 EMNYM

Btl1 FORIE R AL H B2 0o TR PTHE,  BOIEHE 2 W 5 2 A A ode 3
@RV RZHIRMERLE L] Btl11 FoK 5 58 AN f FORAE G A A 250
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5.3.2.5 £F=%HiH

Btl1 FOREERI AL B B2 0 em TR TRk, MR SR A A 54 7).
REMEIRME ALY Btl1 TR 5 RAN I TR LA 3E 5871 EBCA 20«

FAh, 2002-2003 FAEARN T E RSN, BIT5 MRE R B A B AR T
HLO M IR E RN B A B R 7 AT, X Btll FKRBH T T A7 s SR 1k,
SRR,

FEdh SR T A A 5 S BE 0 KA I

2002-2003 4 ARA LB A P AR FTHR O AL ZR B A0 R} 2 B AR P DR
FHTHIBE AR, fERMEBEEIZMUET, # cryldb JERPLHR T K Btll KAFHEAH
HRIEAR. Y Btll FoK 588 oK —HE, FORPRL 25 I DR v A2 Hh 2R 1
HH R ERAH .

Sem RFEROLT, Btll TR S HARFEE IR IR 7 i R A R . Btll &
KBARFRE DI RS AL AR WIS TRAh . Tk SO R X 2 5
FPSRFEAAM A o T KA % S o5 FE R I A& N TR RN, Bt11 oK R H AR AL 2L K]
X B TR X R AN % R ot /NI IR A — 8, HER AR . Rk X
o MR IRAR X, o6 DO S o B2 R .

ez il N Y £ | WAL R

2003 4 5 MRE ARG A I EARAIT FE O A0 L 2R 48 AR B AR ) DR AP BIE ST BT
FIwT 7R, AREEH Btll BRI ARR R I SORE RS MR B4 F IRk
AT O R ZE e Bl S AR DR I R AE = BO5 T B % 2 5+ . Btll
FARAAERK . BN RET I, BOA S 8 KA 5 1B A7 S 4 ig

BERFAKEAHE:

FRAENZR BT R4, (HIREHRR DB REML, B E. R
RE LB ARFTLE 2003 4 5, 6 X E—Falie/s 0 HEMPIHES R, Btll &
KGRI VN AR GE AL B A B AL W R 3 &I Btll 12K
Xt X N K A Rl S S A A

RIS RIUESL T Bl FOK SRR R DU i RORAE AR A a4 e 0 BB
225, Btll TRIFEAT RN GINDTHURFE M0 2028 TR AT A% PR .

5.3.2. 6 BEREYNIZEYREEMEY. VNN EDLEEXBRITEEY

FRIE EAR K (0.1 mm) , fEIEIE SR, 40K 2 A8k A B 60
KVEEE N (Raynor et al. 1972; Luna et al. 2001; Burris, 2002) . fEHRZKMET, XK
TR EER B (—f/NTF 60 081D o XPIANEEHERR T ek Kiste ik 5 2k
TR IR REME . H BTIEBA UEYE 3R B oK K BHE W) i BE 98 5 s M A T AE W) A8
Rk, 35 DR FRoK AL o 1a) LAY . SRV AR W A e R i v REIEE B/
A, HTREAAAES FTKESE RS RIBITFEY), B3R oK H 2
MAA KA e R H eI . Kk, fEERFMET, Btll KB cryldb M pat
FE R 56 72 B sh ) s Al B AR A8 B A I n et IE R /N (Bertolla and Simonet,
1999; Nielsen et al. 2000) -
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5.3.2.7 L HMAERTTREM

B EEAFE (USDA) X Btll KK EIEL A N: 1D Btll K5
FEGH R BT PR TR — A B R FETLRAEK; 2) Btll TR S5EAERME
Yk AEFERBNILR BT RN, AEEIne e A 2 58 o] gEE .

AN, WRAE 2002 4, [ PRSI AT ARTE B ARV BB TR A xRk R AR In R R
P SERPTHR . PURRE S R B /e IR &S R E, WA RIIX L
FER FKA FEA R @ RIESHRE KRB R ERBIBEXT Btll EKRAEA 7%
FrRe IR R EIR, Btll T K5 H AR AR R R ok, fE5iith 5 28 ¥ A fE 55
G R AERRIGH AR SR F R TR R A D22 S, R 0 %
H YRR ERAEAA TR S, R A SN A5 ka3
5.3.2. 8 MFEHEEFEEYIEFE Y EIERFEYHEn, SFdTFEha5E
FMEFEYRRMW

H4ME 2% Btl1 TR EEARAE DI B R 2 R

CrylAb & X3 H 4hdig F 0, RAEHSASKRRERENK, BEFEH
ANSEIE. T Btll EKAEERR BRSO, EEREHT T — R5)5L5%,
PLREEFH Btll R KX 3 E PR 3 2 asH H B A (BRI T OREEA TR R D) 1
IR S WIS T
MR EKEE (ECB)

KR AW (ECB BY Ostrinia nubilalis) &35 EE B8 EH £ AFE R, Btll
TR 1ZE HHEPTRE S 5T R B

o CRERTEER Btll FORRIIMAB LS R —a YR dt 4T s, 45 REY
WES BARETCEIE N, JF BICVEA7 i B SR 45

o 5iF Bt TKAHLL, Btll F KB A4h B HusD T 95%:;
o Btl1 T KFF A4 B K AH S ) H ] 45 28 ] 20 BT A
o Sk Bt T KRB, £ Btll T REPREEFIGRET 4R KLN 2
MR BEAERIRT 7R B R AR S IR 4h A RefR & o
TR (CEW)

Tk (CEW B8 Helicoverpa zea) JEZRIE S — K FEKFH ., 7ESCHARET
orh, 2B AR 3 RIS RIS HUE Bl E ORI, S ISR T RARE 100%. iX
SRIR 25 R X EE 1A CEW [R5 45 A 2. A e Btl1 TR I SEb AR B Siie
FENLLT 58

o Btll R KAHEY: Al i b5 B BAKT-9E Bt £oK;

o Btll KK Mg E R/ T9E Bt £K;

o IERITAE Btl1 £oK ERI4h bR Bt KA 68 1

o HT Btll TKH Bt Hm/KVFERL, HHIRMEFESIEEKE A, 6
WEIN 32 1A T RIS R Bk 5B %% .
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M2, XEEHHER Btll £ KRKIAM CrylAb & X — L T KPR FE L (ECB.
CEW) HHEERIIFEREM.

H A RIBA A 5 Bt11 FOKXTEEFR A YR BT 5K -

2003 LALLMV FRHE 2 AR IALAL o A MDA B A ) R4 BE 78 i A0 35 R Ag AR
BHGECEM SR FT L3 A% Btll FOKIAEM 2 REEIAT TAETE, A% Btll £k
XHHRERR AP 45 R0 -

AR R 2 B Y PR T AT AT I 45 SRR B Bt FOKXHEFR S oK
IEE R HIER, SN RBER/N, EAREKERE. HT 2003 F£1
KRR R AR, SR TR R i R E BE R oK AR K 108 ROREE 4 i 450,
fEERR, Hik Btll S5XTREMEL RAE. HAAREKE L ERARE. X
R K 108 {4 HApiE L 2R B,

X AR A U B OR, Bl FOKMERE %A M348 4 BT, (AR
HERAR K 108 MERE EAFTE RIS BRIt R A2 . (EEMERE R E KL |,
Bt11 e KR AR 35 P58 % 28 UG T AR A R DR xk B i R AT 24 3t AR e DR oK AR 108,
Y Bt FORXS AR R A — & i HIIER .

MRIERE B A AR e, K2 TERER I G 34 70 TOKMERE b fa 3 . BhiiE 4l s 7e
Btl1 T KRR ) 4h O AA Ve SR A i BB K B, B3 i T AR R S R ) R
FAe K 108, Vi Btl1 T KA R f ki i85 5

MR AR AE VDA T L RGN 45 AR, 6 i Y =24 1 A o e o B
209 S AMEAE T B FE B PUE AT B TR AR, Mide2E A 0K Bl #I9T
WRRE IR AR

E MR Bt FORXTEEAR AL PR W HOHF 5T

I VA 5% B A AL A 28 B VAR BOBE R, S5 REBH] Btll TR
AR R ARREAR AR T AT AT . e T B MESI ) S B HESh YD, AR
FUAR 2K ALK K AWAZ CrylAb AR, FOYMATA SA R E R
i 2 B A T & A B SR B o 1 oAl — 28 Bl K 4 B SR B IR AN DA
Kogr. Bk, Ay Btll FRA XA ot TR SR 29 A A7 A4 s s,
[l N A 2 i AR R AR AR AU Y Al

H AR Z5H 7 58 Bt11 FOKX REEAR A M5 e Kt 5T

2003 SFEAEAMV AR € PRI, B LR 2 B R4 BIE 78 i AN 3 bR
KRBV BARBT T L7 3% Btll FOKX AV L R EAT T, AR
Bt11 FRXF RS bR AP A 45 R 4 T

Xt R B AR 55 B B R -

E ARG ORA T SO AR 25 R, AR TOKAEF Y, ToKHME
FERBMOVINATIE . /NEIESS . 8] S AR SE Al R VE R M. ERId, EFE AL
MOy E, HUOyemiia, SORRieb . AR VNMER G N T . B
SRR AR S SRR R S O LSS R R, Bl J oK HLAT B TH A8 54
PSR, U Bt SORX oK R SV A B B 52
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Xt R B AR KR -

Hr LA M AR 22 AR A DR 37 0T T I AN 75 AR AR R B 2E WD BRI FE R RS T &5
RYY, FIRLR R AR Btl1 5 ARRE L PRI I ORAE RN A F R RSO &Lk
—E, BAWRNER.

R R RO A YRR S A MR IR T

[ AR B V) DRI ST ORI 45 SRR W, R NPT oK Bl 1 X FH ] 5
N Z RN, FEMAESIHE . RS E ., MaEtkREmMEsS L, AR
FEIL AT REAN LD, BT B3 IRam, RS 30K Bl X oK AT B s 2
Ve BRI . BARAE RS AR b, Btll oK AN 5 22 H R ik [
FRRK 108 € MZESE, (HXRNZEFAAF SR EE K, SEEERA S TR,

RN ARSEAR A DDE N FUR B, Cryl Ab S E X ERLbRAE M im AR
Rk Bt11 TORGOSEEAR YR BLE BUE, M ARSE AR A0 AR

5.3.2.9 MESHEBERNHMEHEREEIER

Btll T RKREB TR RMEY P EEALI R R, WM FKIE (Ostrinia nubillis) P4
3£ KUK (Sesamia nonagriodes) o WANFEH H X I £ KIE (O, furnacalis) T3 A R F
BUARBL T, 0 o AR oK ) KR ROKE F Bl o B ROK R DA — Ay &
RECHFEWE, BEFEBIRART 10 44765 30 447uZl. W Btll FRX MM
FOKIETRA 5 RO ERIEAR [ A BTrEms, MIFE Btl1 £oK, ZAAH kst 10 12
ANRBEAE. FR, R B2 R RGHER, Seg Rl A 85 .

5.3.3 HEEENS ZHHEFEDESTARBREWSHANESR.
5.3.3.1 B

£ Btll B KPR TSR, R~ AEmehE e, —M2& CrylAb
EHH, KRB sS&FAFEER HD-1; #n—M2 PAT &EH, RESO"O5ER
(Streptomyces viridochromogenes) . AR5 HIFAEAH < Btll EKH CrylAb fRH
A PAT & H M FEHE PN KA B AE B, Bk T

Cry1Ab EH
CrylAb EHEA Y-

PG FRFENZENHECEHIRKPIRTE (Burgens, 1981) . #rz 4 4-
R 2 — M 22 IRPE M IR . AEfR TR BUNE, 77 s &2 AoAF A B g
LA R BE TR AR B NS, X SRR AR B O v e,
A HEMEE O SEUR R RE A BAER, A uERER R E A4
BB g AL, TR SE V-, g R R . BURgh R IR,
AT, XN TJLR Bt t5H, BUREHRMpIE E A REEA 5 SR A S
£ /i (Hofte and Whiteley, 1989) . Bt HEH 4/ FEKK (£ 65kD) , Ak, Kk,
IR ANFNRZ R A2 I Bt S EANKATRE . R AMER AL i iE MR R A 7 &
S ERED -NTRIZME, XML Bt & EEEEH b BA =2k
A (Hoffmann et al. 1988a, 1988b; Noteborn, 1995; Sacchi et al. 1986; van Rie et al.
19900 , Kt Bt F HAEM A SNImIE N A K AAER
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EAMAENIFIXT CrylAb BERIS S

5 B IR O Bl I H AR N R BFNEE R CrylAb AWM ZEeH)E,
( US Environment Protection Agent) W\ A: “EFXTXFAEEH, £ HR. T
FERRFEN S B AR AR RN T T, AR T R SLIGEE . i A X
TR, MR B EE R T A 2 S B, A KI5 32 20 L
NIEAEZ MR " (EPA, 1986) . HAthx T CrylAb SR H LM KELZ AW
R R N R FH R
Cryl1Ab & B ESEN B Bk T RIREM AT EA .

[ SDS-PAGE HI Western &5 H EIZE ) 77154 Cryl Ab 82 HE & B & H g I8
W ALY B (SGF) [ MRS DLEAT 1 VPAh . I 45 IR RE SGF W,
2min JG LA 90%LL ) CrylAb S HFEAE, ¥ T CrylAb EEE S HEMEMER—
FE, RSB ENY B E Z) T A . BARSE S WHHAT 10.3,

0X 1X X 01X .001X
2 0 202 0 2 0 2 min

B 15 ESAARARE B RABAEMN BB S (SGF) &l CrylAb FEA (4] 65,000 EE/R
wt.) HIVEALTER
i3 Western 2 {9 B[ 72825 AT ARG 0 28 2o A0 B VRS AL B AR YD Cry L Ab 2R o B Sl S bk ik
(1X) B &AM SGRN L H ), 25 HM R A R, 437108 0.1X, 0.01X, 0.001X F1 0X.
MNKEARE RS, FEREG S EAEN 15ug, Hi CrylAb N 11 ng. 4 FERE (X 107)
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97.4 —

66.3 —
554 -

36.5 —
31.0 -

B 16 ZESA 0.001X BE AR B +b CrylAb EH (4 65,000 BE/R wt.) KRR
5] FIYE AL B L
RS 0.001X BE AL E R, RIS 37 °CEH & AR L E B E % 30
e BAMKERER MM, RGBS EAEN 15ug, Hd CrylAb EEEN ling. 7 FEAME
(X10™)

CrylAb 5 F /) Bl Sk O R

e/ EPE O RIS, ¥ 5 R 5 RMER v—4, 2847 DR 0
ORHED 8] 5050mg/kg A E (CrylAb SEEMHAYD) , L 2% wiv KR AR A4t
FAE R AR A BE R AR TP BT IR AR EE . MR AAE M YR . AH)s
14 K, HEWWAIE, BT R BUMAE AT IR R B K, Bk £ 0 38 B kAT
FREE, BREe AT AR, MM SURI SN, Fra MR REa RIS
CrylAb [ AL FEA SRR, LDse>5050mg/kg & H . K b w] LS H & 7 & 1K)
Cryl Ab B X /N REAE 2HFHHN L. BARE RS I 10.1,

CrylAb EHH 90 X KRIBH AL

2004 FAEAL A T B R I EAG IR A (bR X Btll BoKEHT 7K
90 RMEFRIAL, MR TR: Wi (Ei L eI EE MR AT X
ZARPIHEAT 00 KMEFRIALG, LEREHZ AV KR E. SRR, MKz
fatr. IR IR. DU E/AR L ZE ) T B, B R IR A H B S MR B
AR, 90 KRMEFRIAIS AL AT . BAkSE RS WHHE 10.12.

CrylAb A E B HEE AR MALMHE

NHfiE Cryl Ab 25 A A EA0HI 75 R B A & B AT AT B2 2 358 e 41 B IR v

, FIH BLASTP f&/$#4%& T NCBI Entrez™ & FI53EE (NCBD » &38R, HX

FWYE CrylAb SHEEA R ZFEIER 769 sKEBFFHIH, WA CRBHERHER
A AAMARLRS I 10.5,

PAT &H

pat FE N Gnt FAL B QIR BE, IXIRBE AN AN Sh A I R A A, AE
eI & A AL A e G . i TIT A AR S A e le, Tl &%
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Kb N — M RIRE RS . AT, AR st sad it 5 2B
BB . AIRZSLIGIFIAE R Btll £KH M PAT %4tE. A% Btll £XKH
PAT 5 H 1# B2 VH FHOREEAME 2, BRI T

PAT ZEHEYe 71

XF PAT B SRR FL R 1) PAT MR IR A, RE Bar A
i FH BL 54 i (Thompson et al. 1987) 3 2) XA T RAER KA LHALIER: /&
MR, RARERE. ARG KA. BEAR. D4R, k. 4 2R,
HMEAR. 2%K. H2R. HEaR, BHER. NEaR. HEaKR. FRaR. =
R HER. KNAR. CRRAEZEE (Wehrmann et al., 1996) 5 3) P
A FIBEFAEE — 4l A 7/ NILE)EY) (Wehrmann et al. 1996) o X &bk RIEIR
PAT B B4R I = FE 0 S vE, R B PAT mIRER N R

EAMAENIAX PAT 2 IS5 18-

KEAREZRIE (EPA) JUEX A & FE B LB ol (PAT &HH) (M
BAE bar LA par FED BYAT St R AL AT RE G B A2 7 1 A e ZBBEAT R BR
LI HIEDOR, XIS T barlpar JEK. X PIEM] T PAT B L2

(EPA, 1997) -

PAT 25 F HAS0L B W 25 A T B SR s AT AT i Atk «

WL E PAT B AR IR B E (SGF) Farg ] LLVE PN
EABESENANEZ —. £ 1X, 0.1X, 0.01X, 0.001X FrfE B B EK] SGF LA
N T B E A SGF FAEE FHTH PAT & [ BEMRE, 45 R DR ErrdE & A
WIER SGF H, PAT HHJLPAAEEK R WY SLEIEM; 2 082 )5, 0.1X B 0.01X
PR B & AREIRIZ ) SGF H 1) PAT & ANIRIFEAE, (HAE 0.001X bril B & HBKE
ff) SGF H' PAT R ATELEME KR, HILEERME (K- 17, 18) o Xubsk FARIE
T PAT EATEMAII ALY E 2 UK, REZ WM. FAR RS I
10.4.

0X X 0.1X 0.01X 0.001X

e

B 17 EEEARKREEZEOBRREMBERT (SGF) H PAT ZAKIHLRER
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I Western 85 [ FIZEE AT RGN 28 0 A4 B VOTH AL BRI oK PAT . B RHER S A et
W (X0 BEAMM SGFN LB, ARG FHMBERAFRBEE, 7278 0.1X, 0.01X, 0.001X 1 0X.
FEAMKERE —DREN, BESEIGRENEN 15ug, Hd PAT A 1lng. 2 FERIE (X 107) .

1200 2 ol

A. Without Pepsin

1000

800 -

« 600

Relative Intensity
PAT Activity (Uimi)

400

200 +

1200 ¢ .8 —{F— Raelative Intensity

B —®— PAT Activity

B. With Pepsin

>
o=
@
=
o
2
£ 600 0.4
°
=
=
P
[

1000 -
I-0.6
800

q 0.2
200 —\ %
8 T 0.0

V] *—®
aQ 2 4 6 B8 10

PAT Actlvity (Ufml)

Time {min)

B 18 &7 0.001X BEAMKEL BT PAT HEEKHLEIL

PAT FEH B S O RS
IR (PAT B ) AXTRARLARE i EAARBIR N 2% CMC 29 4R
ERRIREEN 26% M5, HHZEE T AR E 19.4 ZTH G PLon Bl

o 4R (55 M) REREWIBFH, B4R (515 kg
S (PAT AN MEFR. & H/NREZHNEL NG T RAE 5050
mg. H=H/NRAZIRE T AR 194 ZTRELEIEME S 2%8 CMC Q&7
B o FE/NRAEIE N (0-14 K) BHATIRRWES . MREMBEEILT, WRIEE5 RN
XTRT/ANBRIEAT 22 R EFE Pk, IdRAE T RIS .. HRE BN BImE RS, &
H J& AT BE AT HIARG 7

RIGEREXH, NRER 5050 mg/kg KER PAT 2 H, %A EAFIF,
BRI, 5G4 BRI PAT RAL LR . BRg RS L 10.2.
PAT FEHH 90 X KR IBFIALK

2004 FAEAR A = i B IR I A0y (AERD X Btll FoKIEEAT TR
90 RMEFERLE, KM R T: B (et iE B Tm BT E) Xt
ZARPHEAT 90 KMEFRIRL:, R FBHZ Y KBRAE. SWRIHE. Wk
fabr AAbZdEbs . DLRME/AAR LSS5 0o RS2, 2 AR AR U0 AR R S P
AR, 90 RMRFFIARIS 45 SN, BARSE 2 WA 10.12.
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PAT EH 5 EHEE L RAHLUE:

FfE PAT A CHIKIE 2R E A 2 S AT B2 R IR 51 PR,
A BLASTP F2/71%2 T NCBI Entrez®E A ¥ E (NCBD . 450 BR, #E3
115 PAT SHEA BEFYEMER 3027 & HFAIF, WA CHBIERNNRREA.
HARLE R 2 L 10.6.

5.3.3.2 &4
Cry1Ab R T #E

NHfisE CrylAb t HZ EER P H2 5 5 AF M 2 A sl e 1 U5 & A7 71
s, W R T A R T FARRP BURE#E % (The Food Allergy Research and
Resource Program Protein Allergen Online Database) , Z&#i % H 136 1630 2% 240
iR E K U ik . H FASTA TG REKFFHIMAA 8 N aibh BT R FER
P51 58 4 UL IE B 5 2R 0] EE B AN BB e U . 38— AN 7 ik i R 2R A
S5 HREBE AL 35% L B A EE T 56 MR RETR T, /£ FARRP I #UR
B P AR EEMS CrylAb S EA 8 ANEbL EARAR B 1L 21 1 [R5
WA RAE, CrylAb HEH 5 2 EUERE R U5 & B TR H B2 R R P75
[FEE . FAARLs B2 W 10.7,

CrylAb AN A BV BUR I I EHE: CrylAb & A AEATA BT 2501
HHMEER; CrylAb EAE— RN E AT NEEEZHL. N RH
Al PLE_Bid 5.3.3.1 5k

A, FW K, Bt EEHAE T KL L PFRAR . XERH I T A~
(Z5Z 8L 100-110°C T K@) fif Bt & F RIGEBMEIA . 0T F#EE Btl1l £ Kk 1E
TR R, FRBEEAEA e, Hik, AREEH Btll £XK
B i B AN R AT R A 21 BRI Bt B .

PAT ZEREEH4

NE PAT AT A2 5584 &R s boE Wil BUR & B A 7 51 [
PEYE, @I MWFTEIE R T FARRP #UREdEE (The Food Allergy Research and
Resource Program Protein Allergen Online Database) , %4 45 1630 25 .41
BRE I BRIk . H FASTA AR KT R BA 8 Ml FAHARE
FEIR 7 A 56 A IR EC B 7 V200 e A s et B . B — s AR 2
AT 5 I R R B AELE 35% UL ER Al RN B MR RE R T, 78 FARRP i
BUREAE Eh A REUETE PAT SEHEA 8 NELL EAHARE IR T 51 1 [R5
o BEFEAE SR, PAT EH 5 S s E R BUR & B iUk A 235 N2 2R T
[FRTE . AL RS AT 10.8.

BEAk, PAT S A WA REAE I TR RE PR . PAT SEA(ER T 45°C 260 a2
AFEER) (Wehrmann et al. 1996) . Btll #3:H FoRAH PAT 8 A& &K, N
TR O e, Kk, ASRTEEH Btll B KRB B A KA Re 2 ik 2] 2%
P PAT B H .

gi bpnd, BtiEEYS PAT SHEEA KA BE 5] Eid #t.
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5.3.3.3 MEFAF

et T Bl FOR AR PRAGUE IR A7 R AR I B R GRAE AR, R 5 W AR
BN TR BEAT U

P 1998 EAEVEE K H AR AR 3 FF Btl1 £K4ACF (Madera Btl1, Manuel
Btll 1 Magister Bt11) H15 Z%F M [ #5 5 B LK JR 8 F (Madera, Manuel
Magister) . IXEERZFARE TAE PRI BARE . EBGRE, HRSTE 42-72h ff
HIRRE NRE] 15%, =i FAER. 2 Bt 5K A i 5 R o B0 ot S50 R AR R 3R 470 52 o
CEREW, Btll T KRR R A A ST ER (K8 .

[ P RS I 45 SRR B, BE DN oK Bl () R AN i AR 1 i ) 7 40 S
7.76+0.57mg/g 1 7.16+0.38TIU/mL; A NP2153 [JAHE FR AN & 1 B4 771 40 1) A2
7.63+0.63mg/g 1 7.67+0.58TIU/mL. —3& Wt MME S SCIRIRGE TEE N, —FHZ
MEAFEEYFE L FNES, RIRERP, A2XEH Wi . i,
Btl1 fEHUE 75 R T FIR SR B 20 75 TH VAN 2 2 421

R 8 Btll HEF TR EWNBERPHHESRETF

] T 9 AR i
(TIU/g) (g/100g)
Madera Bt11 10 1220 0.46
Manuel Btl1 11 1250 0.59
Magister Bt11 12 1100 0.56
P 5 B b v 2 1190 + 79 0.54 +0.07
Madera 16 1270 0.60
Manuel 17 1300 0.47
Magister 18 1120 0.52
SV b 2 1230 + 96 0.53 +0.07

5.3.3.4 EFRS

BRI “CSERERE T R R i e v ) — AN T
Mo LTS5 IMES A2 BR T AR Z A1, e BRI E ) () FL B MR N 5 B o
Y, XS Z EH WHO A1 OECD AMIURAEDH AR LMttt S HEm el A
[*) (OECD, 1993, 2000) . OECD & X I “Sepiasmf:” mm& 2. AP A RH
FE— M s B EORT ) BB R RO B 2 A s, A B B BB R IR AT DAAE
R B . AR TR B E Ar PR B SR BN AR S A 2R E i MR ) 2R AR 7
JEHE N (Food Standards Agency, 2001) o S5 [RIZEME (BN B SC [RISEE) o] LLIE
B — MR e R R E B L P2 b 2 e (B 24D o SRR —F gy
BBV EA S WS G5, B4, BAEReET e 5SAa 8
YIARIA] o SR SRR AR B A — AN e VPR UE, T8 8 S50 R G et
) —Fh 7%

APFAE Bl FRE TR, HHE 1998 SFAELEKH PR 3 F Btll £k
A F (Madera Btll, Manuel Btl1 Fl Magister Bt11) 15 2 Xf N FEFE FE R A2
FiEK (Madera, Manuel 1 Magister). XLEIRERE AN FE I RAREL . FEIL
PJa, HESTE: 42-72h fEHIBE TRER] 15%, =i T 70 alnt LT 2804
ITIE

45



EA RIEEITTER): AOACI81.10/39.1.19/1983 (Kjeldahl)
REWG (BR/KAf#): BS4401Pt4:1970
#f-4E: TDF AOAC
REE: HS R b 45 R AT 2

oKL&Y mEM e Rt EAR R .

WML AOAC982.30/45.3.05

RaWilg: ISO 5508: 1995

R AR HIYI: AOCS Bal2-75(1989)
FE2: Analytical Biochemistry,vol,77:536-539(1977)

Rl EEE I

oot £ 9 Gl THAD ISR . UARKREHNES, M1 K

F-K5 56 LA E Bt

AL FKHME 5 AR R N I SRS BRI BE M=

ZRFTA N E SRR REEER (P=5%).
£ 9 Btll BT KA GEFEFRAXTHED

EL
Jto

R Ao WK AW - T4

P ERLN FEah S (KJ1/100g) (%) BE (%) | BB (%) (%)
Madera Btl1 | 10 1417 70.6 73 2.5 8.4
Manuel Bt11 | 11 1404 67.8 8.9 2.7 8.6
Magister Bt11 | 12 1470 70.1 8.3 3.7 7.1

W + 52 1430+35 69.5+1.5 8.2+0.8 3.0+0.6 8.01+0.8
Madera 16 1419 70.5 7.5 2.5 7.6
Manuel 17 1414 67.5 8.7 3.2 7.9
Magister 18 1466 68.4 8.9 4.1 7.7

YIME 07 % 1433429 68.8+1.5 8.4+0.8 33408 7.7+£0.2

HER: AR NE 10, RIEE AGPM HIbriE, ZIEERIE S 10% M1 30 hk
WA DR 1. Bk, Btll Zx S MARFE I R A SR 4 0 S5 RS ZEAZ Y.
FELCAL=Fh Btll M =R R R GRS, PR, HERARNERY F-iik
DRI ENN GBS EAEEEZERESR (P=5%), BERXLEETE “10%H)
Wezh” e XFREG A R, LN, BT R CAbE” bsiET I 2=
AR (KT £10%) HIFHSE, 5 ERESNEEMMERSHIE, Xz
AL LARTRIBE T P th i R B R 5 2., H @ RN R N = R %=

o
% 10 Btll RETREERBRS GEREAMED
RN T RERAMR IR 22 7 W BRI J 2R HER®

5 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Madera Bt11 10 4540 2680 3440 14800 8320 3200
Manuel Btl1 11 5380 2860 3900 18000 8620 3290
Magister Bt11 12 5180 3010 3880 15900 8160 3070
W% 50331439 28501165 | 3740+£260 | 162331626 | 8267+234 | 3187+ 111
Madera 16 4780 2580 3570 15200 7730 2940
Manuel 17 4540 2570 3590 16400 9320 2930
Magister 18 4790 2810 3570 15500 8830 2890
WME £+ 07 % 4703+ 142 26531136 | 3577+12 15700+625 | 8590+769 | 2920426
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(82) Bt11 AT KMEERB D FERERE AT D

N FF i R AEIR F R TR RIR Pis R
= (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Madera Bt11 10 5230 2620 1210 1980 8310 3830
Manuel Bt11 11 6420 3910 1190 2710 10500 4730
Magister Bt11 12 5630 3450 1410 2270 9150 4160
Y+ 5% 5760+ 606 | 33271654 | 1270122 | 23204368 | 93201105 | 4240+455
Madera 16 5330 3010 1170 2000 8410 3800
Manuel 17 5730 3250 1200 1980 9240 4140
Magister 18 5440 3370 1140 2060 8710 3930
YE+ 5% 5500+207 | 3210£183 | 117030 2013142 87871420 3957+172
R 10 (82 Btll AR EAKRFIEER T EEERNTR)
ek S KNAR =R HER R
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Madera Btll 10 3260 2340 2160 3480
Manuel Btll 11 3660 2170 2310 3540
Magister Btll 12 3700 2160 1970 3310
W+ % 35404243 22234101 21474170 34434119
Madera 16 3040 2000 1660 2900
Manuel 17 3540 1790 1970 3360
Magister 18 3510 2110 1930 3220
W+ 5% 33631280 1967163 18534169 3160+236
RERFER: £ 11 4 VHRER, HEARER, VHER, My ER AV PRI 1990 2 25 3 .

R L PSRRI 5, VEE AGPM A 10%[FI3E 32 vl LA 2 11 . mﬁﬁﬁh
7, Btll R KRR IR 22 2 A iR oR T RAKH R IR IR 2 45 8 o F-RG 3633k — 20
WESE T Btll 238 FOK AR LRI IR 2 (A R A B E M E R (P=5%).

R 11 Btll X FARBIIEITBR R G I

R LN eS| BIERR (%) | WEEE (%) W (%) WM (%) TR (%)
=

Madera Btll 10 12.6 2.7 29.8 52.4 1.0

Manuel Btll 11 11.0 24 26.5 58.2 1.3

Magister Btll 12 13.3 2.1 26.0 56.8 0.9

W+ 5 % 123+1.2 24403 274420 55.843.0 1.14+0.2

Madera 16 10.7 2.3 26.9 57.4 1.3

Manuel 17 10.4 2.0 26.1 59.1 1.3

Magister 18 12.6 2.2 28.7 54.6 1.0

WH+ % 112+12 22402 272413 57.0+2.3 1.2+0.2
HAth & F2 15y, tniKAEYD. Bes. A BT 4RSS, TR I

FE D B RN 3 R BORAE A 2 B RE %R

A RERW], AR
BN TARRAEW A RZEZR . Aok, KL E.

ISPt

H AR M SRR KT L,

Btll LK 5dk#%

Koy~ AHET4ES

K W

FUEFRETTH, ERWALE, Fit, ERNERMSIERER, FEREREEK
Btll j& %4 1.

5.3.3.5 MAEZENH
7E Btl1 HIE N T K P AFE RIS HiA L .
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5.3.3.6 MAXMRBREMERHE RN

S Btll EKH CrylAb B AR PAT EAAREG TN (WAHE 533.1 1) ;
TEEE (A RTE 53.3.2 %) ; Btll E RS AR I B TR RS 7770
AAFZER (WAHE 5.3.3.475) .

MRAE A R SCIR R L R EIR 9P Btl1 FoK 22tk mu T e iwE Fe 45
FeIEIE A Y Btl1 BRI AR I PR oK — 2 4

5.3.4 R4z LiRiF, SREDEET=HFEXRENIEREPINREFR

Btl1 FE IR TOKAE A 2200 TR N 324k, 828 2 R RE Ry vks &
M. KREMAEN, Btll FEFER T Al 5t w4 E faE. Hik,
Btll #RHFFKET 2220 1.

5.4 #HEEEY~TRRZEMEITEN
5.4.1 £ MM IEIFEEEEYN R SRR

Btll TR F LRI RFFRL. FARFFRA] DN TR R KRy . BoKIER . &
Kl RS EOK A AR oK S, XK M SRS R KA X ). an b fr
R, Btll FERFFKRGIEERRER T REEFRBL T PUEFRH T MBS
HEAARFTZERN . Fl T ERn T4 EA AR R e 72 5y, AR
Btl1 F R TR A2 4
5.4.2 BEEEYERNEEN

W ERrIE, BR TN cryldbs pat BENZ AL, FFER TR Btll AER ZPRIR, i
Rtk BRI I LA ESE 7 5 AL S8 AR H TR AR R AL S
P 2 DRtk T oK Ao T RN 7 e AR E PR e o DRLRHEN Bel1 SRR A
K= B RFE M . 5k, Btll TR G AIE AL A2 1R U AN 2 5200 B OK ISR,
DAL A 22 S METAL S 7 i R A 12

5.4.3 HEEEYMT RNEEEEDZ AR RREHHER
W EPTA, FEEENTOK Bt 7= dh 5 R AR A B 0 A2 4
5.4.4 HEEEY~TRMNEEREYZE SARERERHER

Btll XK E5&% K —HE4d, e Btll B RN EAESE T KN —F%
4, 5.3.3.6 TATIA, Btll B KX NS FERN G b 22 4 5 0 I AR R L TR R 25 ]

5.4.5 SRADEETRFARIEN D EEBEN RN REFR

S (AR R A Y 2 BIMNE) B UFA b, HIFREE £ K
Bt11 il 077 i 5 A B —FE R & 2 25 5 T2
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7N XM

BHfF 1 B REE TR TS K HES S ER 5

BHfF 2 B R S8 R i T

B 3 HER SHYERARES KEREN S FRISRE LR
BifF 3.1 Be11 FoKAe R € 4 PCR Rl

BifF 3.2 Bt11 FoK4e A4 € & PCR Rl

M 3.3 Bt11 E K Southern ZL3ZHa: )

P 3.4 Bt11 FOKAMERA T B H2K DNA P53 (&3R50
P 3.5 Bt11 oK T-DNA #EAAL SR F 5 BLASTX 4347

Bt 4 R TR IR B = A T A S e B R

M 4.1 Bt11 TR CrylAb Ml PAT & A 7R FE T RA R MBREY K E
EMR

Bk 5 FeREREYI ESH R L MR ZEENEE PR E

i 6 B ZEMREETMIRE, B A DEXRFYHERRRRE: B) B
SRR E; © SEEEREMHE, HEFRGEIEFRE TR
HE

BrH 7 233 2k PR Y B Py 1 A7 B FH AR O
P 8 HIALEET R, BFERERR. A EER. KIS R ES:

BHAF 9 358512 B H 1 e R AR e i Y [ o Bl X 48 S0 VPR N B A R B
T 3 IIE B SO

P 10 B BT TR I B AR BB
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MifF 1. ERERNZERFIIR
crylAb ZEH K HERFF] (1848bp)

HESHREBF

B B ML AR Bk

, FEARRATFRRAF EMIER

crylAb EREFHIRERFF] (6152a)

W B v L AR Bk

, FEARATFRRA A+ EMIFR

pat ZERZERRFF] (552bp)

W B v L AR Bk

, FEARATFRRA A+ EMIFR

pat ZEFH SHREERTF5] (184aa)

W B v L AR Bk

, FEARATFRRA A+ EMIFR
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Bt 2. BRVERSHFEERERE

Btl1 ALK R AA R p20O1502, K/NA 7240bp, HKiE T KIHAT i,
RN S5EAHENDHEESEN . BiEEaen, LU

Bglll (7119)
NOS terminator (253 bp) \  Nodl (35)
Bglll (6852) _ )
pat (552 bp)——___

IVS2-ADH1 (180 bp)__
35S promoter (418 bp) 4%

___ ColE1 ori (674 bp)

| EcoRI(2148)

% 35S promoter (509 bp)
&

> sphi (2809)

\\

e ~
cry1Ab (1848 bp) IVSB-ADH1 (471 bp)

BB 1 pZ01502 BORLEL#E LA AT Southern 2347 A BR | B BE 17 i

51
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MR 1. p201502 BFhThEE oAt

ERfF | KA Tk
(bp)

BRI &

358 JH3h | 509 %R TR BIEMREAE % (CaMV) (Gardner ef al., 1981), FIEXKZ

T-1 AR (adh) FERPINESFRFHIVI (471bp) R HEAN, &L KF R
[N #I& /K F (Mascarenhas et al., 1990) .

IVSe6- 471 EXRPHEIEN S TFEY 6, KHEEXK adhl FEF (Accession Number

ADHI X04049) (NCBI, 2012)

crylAb 1848 LB cryldb R, WAL —Fh A Pt Le s H B AE TR Cryl Ab
HH. cryldb FRRY)EMNTF = &2 AT H varkurstaki HD-1 o 5B 3545
Mo JRUGHAL T HILE 3 Rimpl s, i Bimsd mH A TR RRIE K.
{EAERKE i R AR Y Cryl Ab 35 I Z LB 7 51 fRIF AL (Perlak ez al, 1991)

NOS &1k | 253 AL F AR B iR JE LA B (Entrez Accession Number V00087.1 (NCBI,

i 2012) R ool & g 2 IR . & O FH 2 SR (it 2 SRR IR AL i (Depicker et
al., 1982) ,

EERIdRIA R

358z | 418 %R TR AL 5T (CaMV) (Gardner ef al., 1981), M58 T £k

T2 W adhl 3£1K (Freeling and Bennet 1985) P& F /5412 (180bp) , LAMEsSRIE
R7E K )ik (Mascarenhas ef al. 1990)

IVS2- 180 EXRFHEENSFHFY 2, KEHEK adhl FKF (Accession Number

ADHI X04049.1) (NCBI, 2012) .

pat 552 SRR R Tud94 WKL, ik £EMErRic PAT. JRa9midyol4id
AL, RE T ET KR ERIEKF . PAT A& B8 R 5 R A i
.

NOS & 1F | 253 &k oy ok B R e L AT (Entrez Accession Number V00087.1)

i (NCBI,202) [t il A5 B & B% B 22 D8 . e (R AE A2 32 4k 22 58 7 R Ab o7

(Depicker et al., 1982) .

FARH Y

ColELI 674 S G AL r e R A BRLE K IAT R B E Wl . 5 Accession Number
V00268.1 (NCBI, 202)Z:fll (Itoh and Tomizawa,1978) .
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Mt 3. BEWERSHEVWERAESREREINS FRNZREEER
(PCR #&M . Southern Z*3Z4%>#7. Northern Ef Western S#T&HR .
BREEIRIAER)

3.1 Bt11 AR EM PCR M5

W REALREFR, EAR AT A IR

3.2 Bt11 &SR ER PCREMSE

W REALRE TR, ZEA AT RA T IR
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3.3 Bt11 E KA Southern Z¥3Z 25 R

3.3.1 BRIEFEEEDIBIEE

FIFH Southern 2432 AJ LAHfiE Btl1 E KHIEAFFIMIHE N4, R4 DNA B
A Btll FRMkE, e PP ARICH cryldb A par HHFH] . FEKFEF L DNA 43
I Ndel. Sphl 1 Bglll+EcoR1 BV CerylAb #8%t) 1 Ndel. Bcll Al BgllI+EcoR]
WA (pat TED) o AN EKIEKZ DNA B Ndel, Mscl A1 HindllI+Ndel E§Y) (&
BEERER) DABRAIE Btl1 FoK 2 BB S AR RIS T 80k i 420 741

Southern 242245 AN N, 45 RFZHH, Btll EKFIHENK cryldb A pat BN 1)
IR AR IRAT ST, RPN EE RS DUERE DU N JF H Btll FoKRANE AR
T AR T BRI F 5

cryl Ab TREFTERE AL ER AR b 7 B R 24 228 38 FH B D S s

NOS term (253 bp)
‘ Ndel (5495)

35S promoter (418 bp)
IVS6-ADH1 (471 bp) ‘ ‘ IVS2-ADH1 (180 bp)
Sphl (2;31?9) ‘ | pat (552 0p)
355 promoter (509 bp)I | | | | Bglll (6852)
EcoRI (2148) || ‘ ‘ | | | NOS term (253 bp)
ColEtori(674bp) | | | '.I Ty 1AD (1848 bp) | | |‘ | | Balll (7119)
Noti (163"'! \\ \ | | Notl (35)

cry1AD probe (1848 bp)

=44 kb J’ >1.7kb

Ndel

>1.7kb l >4 4 kb

Sphl

0.2kb
>1.1kb l ~4.7 kb J' l

Bglll + EcoR1

>0.1 kb

W& 2 Southern 432 1% FH G VI £ LA & 1848 bp CrylAb IREFER K p201502 RIS E
BIRT Bt HALE I EAE pZ201502 ) 6.2 kb Nodl FREITEEGY) Fr By . BAKFEARIFH Cryl4b 545t
1T Southern 432 43 AT i B A FH B BR ) HEBE VI AL /. ik o R HEEEEAL AL B, AR0H TAR4E
PZO1502 2 1t B0 HE SR D) 7 B Ko
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crylAb Ry RIRET IR LR

B 3 Bt11 EKF 1848 bp crylAb 4% 74t Southern 43545 5
TAKIEH 4 DNA (7.5 pg) F Ndel. Sphl #1 Bglll+EcoRI FR#|1E N TIEEN L, HIKEH% 3] Zeta-
Probe® GT i I, 5 crylAb-F5 7 MEAREN 4458 (1848 bp) &
¥KIB 1: 7> 7 EArE (Kb DNA ladder, Stratagene Cat. No. 201115-81; Lambda DNA-HindIII Digest
ladder, New England Biolabs Cat.No. N3012S) ;
YKIE 2: FH] Ndel #5111 Btl1;
YK 3: F Ndel {101 FA P R
YKIE 4: FH Sphl ALK Btl1;
VKB 5: FH Sphl A1 BA P AR
¥KIE 6: H BgllI+EcoRI W1LI] Bt11 DNA;
YK 7: F BgllI+EcoRT 114 1 91 S5 7 35 D) of R
¥KI& 8: | BgllI+EcoRI JHALIIBH 14Xt R AN 10.2pg F BgllI+EcoRI jHALH pZO1502 DNA VR4
wiE 9: ¥,
YK 10: 10.2pg I Bglll+EcoR1 AL pZO1502 DNA.
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pat FEHEEFAL R B KA B K 2R3 F R BE TS -

NOS term (253 bp)

‘ Ndel (5495)
‘ 355 promoter (418 bp)
IVSE-ADH1 (471 bp) \ IVS2-ADH1 (180 bp)
Sphl (2|at|19) ‘ | pat (5520p)
355 promoter (509 bp)I | | | | Bglll (6852)
EcoRlI (214(3} ',‘ ! ‘ ‘ [ beSterm (253 bp)
CoEton674bp) | | | III Cry1AD (1848 bp) | | I‘ || | Bglll (7119)
Notl (1063) | | | Notl (35)
! )
RS
(T
cry1Ab probe (1543 bp)
>4.4 kb ! >1.7kb
Ndel
>1.7kb l >4.4 kb
Sphl
~0.2kb
>11kb | ~4.7kb L |01
BgllI + EcoR1

B 4 Southern 2437 % F WIBEUIAL /5 A K 552 bp pat TREHER A p201502 ERIALE
BIRT Bt BALE A pZ201502 () 6.2 kb Nodl FREITEEEY) Fr Bt . BARFARIH Par 354H1T
Southern 2432 234 INF B A8 (00 B 66 R DDA A 57 Sk s BRI MR B AL IO AL B, bRl T AR
pZO1502 £t B REHE R ) v B R /o
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pat FERBRET ARG R
1 2 3 4 5 6 7 8 9 10

i

4,000

3,000

2,000

FtFE 5 Bt11 EKF 552bp pat K¢ F4R4H#HAT Southern 22245 R
TAKIEH 4 DNA (7.5 pg) F Ndel. Bell 1 BgllI+EcoRI BR#|1E N TIEEE AL, HIKE %3] Zeta-
Probe® GT i€ I, 5 Par FmE8RE 428 (552 bp) &
YK 1: 4> 7 EA5i#E (Kb DNA ladder, Stratagene Cat. No. 201115-81) ;
YKIE 2: FH] Ndel #5111 Btl1;
YK 3: F Ndel {101 FA P R
Y& 4: 1] Bell JHALH Btl1;
YK 5: F Bell JH 4k 19 BH 1 % 1
¥KIE 6: H BgllI+EcoRI W1LI] Bt11 DNA;
YK 7: F BgllI+EcoR1 JH AL 11t Xof B 5
¥KIE& 8: | BgllI+EcoRI JHALIIBA 4%t FE AT 10.2 pg Fil Bgll+EcoR1 {H 4L pZO1502 DNA ¥4
wiE 9: ¥,
Y& 10: 10.2pg H BgllI+EcoR] {4 1LHI pZO1502 DNA
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BRI AR R R A LRI B R 33 F BB DAL -

NOS term (253 bp) Notl (35)
pat (552 bp)

_amp (861 bp)
_backbone probe (1028 bp)

NVS2-ADH1 (180bp)

Not! (1063)
355 promoter (418bp) gl

_ ColE ori (674 bp)

pZO1502
7240 bp

Ndel (5495)

Hindlll (5278] T 1

NOS term (253bp) ) &
| 255 promoter (500 bp)

Mscl (4685)

ery1Ab (1848 bp) IV/S6-ADH1 (471 bp)

BEE 6 Southern 2432 3% FH MBSV AL )5 B 24 R M REMERRAE pZ01502 LRI E

BFREAERARTER

23,130 ——

9,416 ——
6,557 —— -

4,361 ——

2322—=
2,027 ——

B 7 Bt ERAEER RFRREHE1T Southern 83245 R

TKFEH4 DNA (7.5 pg) Fi Ndel, Mscl F1 HindIIT+Ndel BRI N VIBEE AL, HIKJE R ) Zeta-
Probe® GT i b, 582K R IERE 25 (1028 bp)

YKIE 1: 2> FEAbsdE (Lambda DNA-HindIII Digest ladder, New England Biolabs Cat. No. N3012S) ;
VKB 2: 1] Ndel JH1LI Btl1;

VKB 3: I Ndel 540 BF 1 X HEE

KB 4: ] Mscl WAL Btll;

VK& 5: 1 Mscl JH AL I BE 15 R

¥ 6: F HindIII+Ndel 1L 1¥ Bt11 DNA;

YK 7: F HindI+Ndel 544 (09 B 1 5 18

YXIE 8: F] HindIII+Ndel 5461 B PE X IEAT 10.2 pg H HindIII+Ndel #4k 11 pZO1502 DNA V£
Wig 9: =

YK 10: 10.2pg [ HindlII+Ndel WAL pZO1502 DNA.
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3. 3. 2 AN R EBURERRAE AT Southern TEIFLER

i Southern 2452 73471 7 Btll FoKZ/MHAR (BC1, BC3, BC5) Hff A B
RIEAERSE . 3 LN crylAb TN pat ¢ 3 R EF HEAT Southern 2838, 45 R HIAF
HARH Btll £k DNA B/RA—FI 48544, R Btll FoKMFEN B AE 2 i
RiBEHZFER . B 8 FIFEl 9 737N LA crylAb IRE A pat #R%F, 2 Ndel
PIEAR I E K FE R 4 DNA #E4T Southern 2438 ) 45 B

1 2 3 4 5 6 7 3, 9
kb
23.1 ——— ==

9.4 — &=

e

ME 8 Btl11 XA B TR M southern AT R (eryl4ab BHED)
FOKFEHIA DNA (7.5 ug) F Ndel BR#IPE N DIBGH AL, HIKE %A Zeta-Probe® GT i, I
cryl Ab R R MEAREE (1848 bp) HEAT 4458,

VK& 1: 4 FEFr#E(Lambda DNA-HindIII ladder, New England Biolabs Cat. No. N3012S);
WKIE 2: 2A;

¥ki& 3: Btl1 BC1 DNA FV) =4,

¥Ki& 4: Btl1 BC3 DNA FV) =4,

¥ki& 5: Btl1 BC5 DNA it =4)

VKIE 6: BCS BAMEXT RBP4

VKiE 7: BCS FAMEXT IR EE ) 7240+ 10.2 pg Ndel/HindI1 Y] [¥) pZ01502 ki DNA;

YKIE 8: 2A;

¥KIE 9: 10.2 pg Ndel/Hindll BV pZ0O1502 J5iki DNA.
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FOKEEZH DNA (7.5 ug) il Ndel FRHEITE N VIRGIEAL, IG5 2 Zeta-Probe® GT JiE, - H

by B
o w

FE 9 Bl T R AR ALFEE I southern FHTE R (par &

crylAb Fr5FMERER (1848 bp) #EATZ4AC.

VKIE 1:
VKiE 2:
VKiE 3:
VKIE 4:
VKiE 5:
VKiE 6:
VKiE 7:
VKiE 8:
VK& 9:

4y F-EbriE (Lambda DNA-HindIII ladder, New England Biolabs No. N3012S) ;
2 H;

Bt11 BC1 DNA g 11724,

Bt11 BC3 DNA g 11724,

Btl11 BC5 DNA 4174

BC5 B RG] 740 5

BC5 BAMEX IR B 1720+ 10.2 pg Ndel/HindIII B 11 (F) pZ0O1502 Jii ki DNA;

7 H;

10.2 pg Ndel/Hindlll B 111 pZO1502 J5iii DNA.
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3.4 Bt11 JNEHEAN R B RI2 1K DNA P31

FHNFHER T LBrAEN Btl1 BRI R 4K DNA F7 51 A48 AN AL A ) P
B FH] (1000bp) o FFERAE T AL EARE R YE PCR UERT AHN S 4FR . 75
J P KR

B RENRERR, ERATRAS CMER

3.5 =K T-DNA FEANGL 2 B 5180 BLASTX 9947

N T Bl #lAFERZE BT T A0 NI S KFER . % Btl1 #8 AFEF )
FIBOKIER A TR0 B kR T A H R B R EN AR T H (BLASTX) 4
MraEAT ARALIE EE X . 45 R B IR, Btll 3 AN FERNEAE T AR 250 1) P IR KL A .
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Btk 4. FHERMEREAHHAERNFIEETAR
CrylAb A 7E Btll TXRFKFRE

M 7TREFIERER Btll ToKkF CrylAb EHAEKKT. EREYE KA FEH
Bt Z MEmA L, BN EERNE 2D 5 AN Bbk. b dsnt, 22, R, 16
2. G, AR CUFFRLSEE N LSV 0T, SRR ZTRIE I, 0 6 1544
FUREGE (50mM bis-Tris %%, pH7.5, 5SmM DTT, 0.1 mM PMSF) , 7E 4°C i &
30-60 43P, 11000g 850> 20 4344, F ELISA 1:41 Bio-Rad & 1437 7320l & Bt £
AL EER S & A R8s EH — M IKEERIR: ng CrylAb HH/mg i
BHEH.

SERBUPREME Bl R ALRIIRERNE] CrylAb &H, JFHMT
A CrylAb EEE & & AZAEF R CrylAb HEHE &K m . CrylAb /K
TRE AR 58 A R A T2 2 M A (BEE 2) &
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Bk 2 mEME Btll RALJFAFLEETRY CrylAb EAEE

ZHZR ng CrylAb & [1/mg HEYE T GERERED
5 10 15 20 25 30 37 59 84 119
Eam 20.5 36
0.4) | (1.7)
R 22.1 11.7 37 12 18.2 22
(13) | (0.8) (7) (3.4) 4) (1.2)
2t 106 27.9 224 125 38 55.6
@7 | ®3) 0.9) | 5) (13) | @
50 45.7 168 34 54 16.7
) (5) (13) |33 | 1.2
10 M 102 30 94
(6) (1.5) (1)
150t 37.9 10.2
(2.2) (1.1)
ZEFRI 36 10.4 12.6 9.0
(3.3) | (2.6 (34) | 2.2
B 27 19.2 18.0 8.8
4) (3.1) “4.8) | (2.0)
T F 8.0 8.8 6.8
(1.4) (2.0) | (4.2)
ek 1.25
(0.8)
1 24 6.8 5.2
(0.6) (1.8) | (3.8)
i 13.6 272 5.2
(2.3) (8.8) | (1.4)
s 24.8 15.4 2.6
(2.9) (53) | (2.6)
Tk 3.2(3.0 | 26.6 16.2
) 6.4) | (3.3)
AR 3.2 7.0 4.8
(1.2) 2.1) | @.1)
T 8.2 0.4
(2.5) | (0.4)

5 P s P B 5 AR e 72
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AL, WE T HEBEIFER Btll TAARHAL S CrylAb EHEEHEE. Ak
TR R X4334CBR F1 X4734CBR FiAH 7E B JE 75718 M Stanton, T K448 Fh
X6534CBR fl X7634CBR FIEAEAKFITEIM St Joseph. X HE & B A HH RIS & 51
AeFE LR 45 Pl NK4242 Fil NK7514. T 2r o fid 5 10 2L 2R S 35008 31 A8 2 e 2o
Bl e i FOKRH A EHE: ), BRI A AR QR 1) 3 7 AR50 o d s 25,
FHE 20 HORKOZEFT, BuM, MM B 1/3; AFk, BUE AR K49 50-
60%, Stanton i &) FIFLEMEHE (/K45 40-50%, St Joseph i)

ZEREIN, EXHEMEPR) T ARERS, AR+ CrylAb EH SRR E.
Fro BHFIZEFT CrylAb SR EAMHLIKE (ng Bt £ H/mg S A AHE, {HFER
B, U2 R R CrylAb B AREEMIT . X5 RME, EAE]
H VR T 7 (1) IR G i B DRI ARL IR, 08 A2 70 AR [R] 0 A I J AN 262 N R Tl e 1y (B
%3 .

MR 3 KEMERE Bt11 X5 CrylAb FEHKF

PR VE A MR E A [UEM CrylAb & [J5E /K CrylAb & (fliiT & CrylAb
(mg HEH/g & & |H =] = H (mg HH/g
E)) (mg&E /g & | (mgEA/gtf & [BEAD
1) )
X4334CBR T /- 265 (1.5) 161 (16) 43 (0.66) 27.0 (42)
ET 523 1.70) 220 (18) 1.1(0.26) 5.6 (13)
0 471 (1.2) 146 (2.6) 071 (0.11) 3.0(0.5)
L 308 (1.1) 38 (5.3) 15020 49(0.7)
X4734CBR T 1+ 31227 163 (9.6) 5.05 (0.35) 318(22)
P 5.25 (0.6) 170 (12) 0.84 (0.18) 42(0.9)
= 3.9 (0.4) 145 (18) 0.55 (0.06) 23(0.25)
e 352 (43) 43 (5.7) 13(0.28) 42(0.89)
X6534CBR I 1+ 21620 333 (71) 5.3 (0.90) 332(5.7)
ET 2.9(03) 280 (29) 0.79 (0.03) 3.9(02)
3 130.0) 495 (43) 0.64 (0.04) 2.6(02)
e 26.6 (1.0) 56 (3.3) 1,50 (0.04) 47(0.13)
X7634CBR 1/ 24.0 (13) 216 (24) 5.24 (0.78) 33.0 (4.9)
P 3.88 (0.3) 271 (64) 1.04 (0.23) 52 (1.2)
0 2.09(0.3) 254 (23) 0.53 (0.06) 22(0.25)
R 27.1(0.5) 53 (5.5) 1,60 (0.13) 5.0 (0.42)

T R A bR TE 2
ok PR B B R A SRl Al . M =15.9%, i =20.0%,2%=24.1, BH¥Ki=313%.
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PATEREBtII EXPHRE

i ELISA 43871 7 Btl1 E K PAT B ARIK o AHRM RN AN IE R 2422
M X4334CBR 1 X4734CBR, METEJETREM Stanton HiR58 HH, REASFATFH
B 3 ANHPR. AT ROHS By R 22 108, 164, AR R AL, ¥
FEFE SN ECEART

HEUMIEMIMRE R 0.40 mg/ml SR AW, DMERNE SH. EIXKF
b, BRI PAT KPRAG. SRR (LOD) % &N 1 ng/ml, /KL
FIMNEER IR AE. ERER, AR S ) PAT & AKFE S,
WP EERIH PAT EH, HER. AR AR PAT EAMKT LOD H
(fHFE 4

R 4 Btll BERTRGALF PAT BEAKF

AERAYP PAT & HME > BRI EE A PAT 75 &%+
(ng PAT/ml #l1#24)) |(mg HH/gtw) (ng PAT/gfw)
MR R [-0.014] 12.1 [0]
X4734CBR 0.86 (0.44)# 12.2 (0.67) 24.7 (7.0)
X4334CBR 0.91 (0.21)# 12.3 (1.6) 27.2 (7.0)
M X [-0.179] 8.4 [0]
X4734CBR 1.95 (0.07) 10.2 (1.14) 49.4 (5.2)
X4334CBR 1.67 (0.11) 0.48 (1.24) 38.6 (2.94)
ki R 1.06 30.37 80.8
X4734CBR [0.96] 26.8 [50.7]
X4334CBR [0.77] 17.9 [43.7]
TRy SRR [0.88] 58.9 [141]
X4734CBR [0.60] 78.7 [110]
X4334CBR [0.13] 77.1 [26.3]
Teez: xR [0.307] 3.31 [0]
X4734CBR 0.34 (0.34)# 1.93 (0.20) 1.91 (1.9)
X4334CBR 0.84 (0.63)# 2.19 (0.21) 4.97 (2.4)
A AR [-0.306] 1.90 [0]
X4734CBR [0] 2.34 (0.14) [0]
X4334CBR [0.04 (0.04)] 2.18 (0.31) [0.22 (0.22)]
R X [0.093] 1.40 [0.46]
X4734CBR [0.77 (0.66)] 1.80 (0.27) [4.04 (0.46)]
X4334CBR [0.21 (0.06)] 1.36 (0.07) [1.02 (0.28)]

*FEFHIE TR (LOD) BEEAN 1 ng/mle BT S8 AR EHE A T, 255 s
SR bR ZE
# FEMEMCT LOD, HHEh —AmEAELHEA ST LOD, FItBA R EER.
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B 5. HEREPNESHEREENESTNRE

R I B S BT L N ERE VIR IR 00 (8% cryldb JER K
Btl1 AEME 2 e tE AR H 2 R PPIris ) o

itk 6. RRREMNESEMIRE, B81F: A LENZYEENL
&; B) RamE#MiFMAERE; ¢) SELEEEMER, HE
FRBEMEFREFITRESF

R I B i 2 VR ERE VRIS 18 W R 00 (5% cryldb JEA K Btll
A e ] Z e ERE TR G )
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% cry1Ab EEEX Bt11 HESKHRER MM A REENERSTEMN
wE

T ;ﬁ;

Btl1 LK crylAb LR pat N PEG /S EALIERE N T K 32 4R 41 il
K4, FTHEALESIAAN pZ01502. HAd crpldb R K H T = & M F kR HD-1
(Bacillus thuringiensis ssp. kurstaki, Bt) (Perlak et al. 1991) , Xf R KIEEZEEEH H
ERHEHMAERH . pat FEF NGO EEE R (Streptomyces viridochromogenes)
PR Tud94 JTREIRTS, HMAYEEpE OB M (PAT BHEH) , DU BEERRE,
FEB AR AL AR PAE VIR FEARIC o

SIEBERAF SR T KREWI, FHaE LR MY Btll F KR
BRAE 2T T RENEN . ARGEREXH, Btll TRNESHATZEAEAN
FIFom . ANEFom A 2480 HARR AR, EREMIR. EfFwd 575 e
HEERTLES: BRFM T REBALY LR ATREMEIR /N TR Z RN
H, Btll RORXS H ) 32 B AR S A IR A i H/E s X ] AESERR AR B P2 AR
fEAIAFIFE I . B S22 VP B 7RI I8 F2 i MIPTE 2 7 | Bl oK
HE xR ORI EH ZS; CrylAb AR PAT & A ELEM AL B Mt
(SGF) FNRBUR, ZHOMBEM: DR SE D RFE RIS REH, CrylAb
FHAM PAT B EAX/N R AL RV 78 E AT 90 KK BRI IR
56, ZERAEM, 2R (Btll Bk S RRMAE. aWFIHR. MREER.
AL EFE bR . DU/ LU S e B B2, o B A% IR R H B e e B A
90 K MEFRIRIG L5 WA M. BTG BT, CrylAb A PAT EAKA K
BUTAT 5 2 50 sl W7 0 5 2% 8 BUR R IE R 791 F [RYR 1
= BENA

1996 R EAME T Btll FRNH T &5 R ALFIESE &, 25
fEmEAR. HAL e, Bid. FEE. EPMEHS T & E S AE kb
PR, Btll BK7EE 2 [E el X g fb e FAAE & & PRI TR, ERE3EE .
BB, BUARAE. Sokvevr. SEpuafr. R, PE. #SE. BA. FEE. WA,
HE GBS R ES. PET 2004 4 4 HRUEFEFER K Bl 3 0 FE I T EkR,
YT 2006 4E 12 H, 2009 4E 9 F A1 2012 4F 12 A B R IE R £k Bell i3 0
PRI 1Rk SR 1

= REEYFHY
3.1 KB IS S A

TR NI XK, %N Zea mays L., B4 RNEK, WHRNER. BA.
o155, TR R LR TR EINARAR. EHFRE. AR, KEEXK
WA FKE TR DB B R e —, RS LFEA FiE . AR
TR DRIE 2 Fok — B2 MY F R P rms, REE IR SRR T 54 R
PHEF R B R AT HAIFEE (Galiant 1988). F KFEANLELE T HEH, 5IAF
E DI ] W e e, (EARIEIEA, ERKRLRLE 1511 Fird T AP ER,
RNA TG 1511 5 (HNEY Ha REKEIEE
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32 EEARFHEEEREES

TR —FEEY, B NEAEWATTREEA RE., R (M) Ef—F
AR I ER) o EORAF AL A AT B TR B . FPRE ROV R . SRR ) PR AN
KEBM B WA WEREXN AT RFEARMEH, BN TRMFAENEEE
Ko B, T 45°C BN BORFhF IS DA . R KITIEE:
i (38°C PL b)) Ssgm ek g 71, #m bR R R ORI SR, TR LRt
BHMEY), HrREEFERIWAE, (HIE KA AR . &5 EKRERNTEEY
IIHEY), WA NEREH, AREAEE (Dowswell ef al., 1996).

33 PR, B, BEE

R AR T8 AL SANE, X ORI RE U AR K ZE S . BT
MW HEEE, EEEREMIE, O T HIAEDR R FHA A FREEEDTIER &R,
EL TR A ILAT X6 24 AT B B0 T R ol o

3.4 Rtk S B A

H T FOKARA G, FPRL A e b, AN R EA,  FPRLR AE B A7
V%, BSPIT R HCE BAR FARME A A o T TR A 10 AR DR R KR R 314 5 P,
HY IR 2t T RIS R R I, RO R LR A A

35 ZENAY

NEEHEREH ETFEMGL T, TR NSAEAF T 25 FE IR
BRI RET 052, TR O ARG 5H BEESHEIAFReE, Rk, XHESH
B v 2 A 2 Al WTOKREREE B H BTNk, A3 d8 s, A f
REARI NS FEA e AW A AR L B8R IE . TENNRRER Y2
—, ARZHIX B NG E KRS A ANIZACE R, B, ATEHEK
P AR B R R R, o AR R R A EUR R R SRR, AR ERAR B rig
. B, FKRBEA KM 2L AR EARA S NI fiE
FEr= A S BN BIRE I, ARPEAOLER ARV A B 2 e BLIME” SR L
S IIRE SEARHEN) TOK I 2 55 NN T4

M. EEHRE

Btl1 #ALAR AT R AL pZz0O1502, K/NA 7240bp, SKIET KA E, H
FER SRR EEERE R . AR 2, TEURME.
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IVS2-ADH1 (180 bp)__
35S promoter (418 bp) 5

Bglll (7119)
NOS terminator (253 bp) '\

__amp (861 bp)

Notl (1063)

__ ColE1 ori (674 bp)
pZ01502

4 _ Sphl (2809)

.

cry1Ab (1848 bp) "IVS6-ADH1 (471 bp)

K& 10 pZ01502 FkL T AR AT Southern 2347 ) BR i M D) 62

W3R 5 p201502 & B4R

ERfF | KA e
(bp)

FERRIEE

35S B @) 509 AT ok B EMSEAE T # (CaMV) (Gardner et al., 1981), FIE KP4

T-1 FER AR Cadh) FERBIN S FIFAIVI (4710p) TERRE AN, $&wm E K2
K& iE7KF (Mascarenhas et al., 1990) -

IVSe6- 471 EARPEEFENES TFFH 6, KH EXK adhl FEH (Accession Number

ADHI X04049) (NCBI, 2012)

crylAb 1848 LSBT cryldb R, W gwmhd— PG Pt se s B B AE TR Cryl Ab
HH. cryldb R A fe NJ5 = 5 AT varkurstaki HD-1 H1 58 B 3845
Mo JRUGHRALFHIE 3 Rumpiaidn, Zideims e TR rRE K.
(EARFLE FIAR ) Cryl Ab &5 H IR ER T IR FFAZE (Perlak et al, 1991) .

NOS #1F | 253 b FF Yk H R L 3E AT (Entrez Accession Number V00087.1 (NCBI,

¥ 2012) A R B 5 B R R . e AR F R R AL 22 SR B IR AL f7 5 (Depicker et
al., 1982) .

AR RIE S

35S JB 5l 418 LB TR AWML R E (CaMV) (Gardner ef al., 1981), #h78 7T £k

) W adhl 3:A (Freeling and Bennet 1985) W& TFE%1 2 (180bp) , LIMEgREE
RIE F K 115 (Mascarenhas ef al. 1990) .

IVS2- 180 EXFREIENSTHEAH 2, KEEXK adhl HEF (Accession Number

ADHI X04049.1) (NCBI, 2012) .

pat 552 GRPECBERE I Tud94 WHRINEEDY, SmidikBEtidric PAT. JSURgmIS T 54t
FE AL, 1R TEE KR RIRE K. PAT W& R BRI A
.

NOS %1 | 253 &0k T F A Sk 9 R A (Entrez Accession Number V00087.1)

T (NCBI,202) ff il JIg Bk & Bl i 225 (R o & WO FH A2 42 10k 22 SR IR IR 1k Ao 5

(Depicker et al., 1982) .

AR X

ColEL1 674 SR UG A s BRI AT BIRLAE KA B E #l. 5 Accession Number
V00268.1 (NCBI, 202)%f5l (Itoh and Tomizawa,1978) .
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i\ iﬁf&%iﬁ:
Southern 38 2%

JEit Southern 28527347 1 Btll £ K Z AL (BC1, BC3, BC5) HIHAFE
PBEF . 3B LA cryldb T pat R 5 PEEREN AT Southern 24238, 45 R BHAH]
HARH Btll £k DNA B/RA—FI 4854, R Btll FoKMFHN B AE 2 i
RBHEHERER . DAL cryldb TREFHA pat TRE, 4 Ndel B ITH AR FoAKIE
[A2H DNA 17 Southern 2242 &5 . BkE RS IESC 5.3.1 7.

H IR B

NTHAE Btll EARME AR SN, @Ry Bses, W2 M AAH r
CerylAb) FBRREAEBEARICIER (par) MRE. KRB IHINGH cryldb
A par ZE B F1RAR B 20745 STAURR AR, B Bl 1 PRI SRR 0 31l 5 Al 5 DA X
HE H8540 F1 977 ToKMIZZ, ARG FHAZBANEH AL, FHIIH T KM R I IR 8
FH B 1% FARBRABIRIA IR, U S SO ORI A A D o 2
AR AR N R IO BTN T oK, b i, sl o o8 A URK

EIL B e b, UERH crylAb R pat FER DLERE AL SEAL, HH cryldb
FEF M par FEF 2 EEEHN, S —Rae. BAGERSIIE 5317,

75 FERESFN
6.1 EFFTTFHS:

Btl1 FOKEEIFAL A 2w TR T art, AR SR A4 7.
AR ETEIRME IR L W] Bt11 ToK 5 28 AN I TORAE AR A a4 e 0 B 20

F34k, 2002-2003 SEAEAR N ETE E R IIHLR, B AR AR AE VISR BT 5T
s Sl R B ANV R 22 B R BE T, X Btll FOKBEAT 1 AAF 554 BE kil
ZERR,

T 24T T AR SR BE T BRI

2002-2003 45 75 WA AR A BE AP HAME T A O AL R A AR AR 2 B DR 37 T
FORBIWE TR, AERMEERRI T, ¥ cryldb FERHTR TR Btll AR H
EREBAR. W Bt TR S5 TR, HRPRLH 5% o Ji AL 7% A2 3t 2 i
HY B R B A

Sem PRHBISLT . Bil1 Tk R ARSEIEBE AR T U1 P S AR B Bl
KRARERE A KA BRI, TS . WA O BB 2
FORHEAHI . RN BT i BB A I MK, Brl 1 FoK R AR IR
AR R B R R4S s MR A B, SRR % MU
SRESI G RIS, R DS AR S T2 LXK

REH R T AR S S RE AW,

2003 4B AR T H R I 0 L AR RO 22 5 A R 9
WHTICRYT, M Bl Tk R AE K3, B, 2 B
RS 25, Bill ROUIRREIE R EOR A RO S 8% 5% Bl
TR K SRR T, WA o H L MO0 TR A S8 3R A 77 S
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BRERFAKEAHE:

TR ARG G TS, HIEFEREEREAR, BAMERZE. R
KRB RBIGEERATE 2003 £ 5, 6 AX E—F R FrEAETERMIAELE R, Btll &
KGR L /N X B AR BRI B AW AR . WA LI Btll £k
XFREE X N K FE R ) A A s ma /R F

ER RIS RIIESE T Btll FOK SRR R IR SR A 5E /e /) EE R
HESE, Btll TORIFRA R 5INPT HRFPE T 25038 TR [T 1 8% VIR

6.2 EHER.

TR MBI R, FERERCRh, 8 ERERRDI k. oK
FH 8] X328 B {5 A A ) A A U 78 [R] — BRIIE AR AR pR e 22 . R RFER BA2 0.1mm,
FE TR 5 IR SR 50 52 5 IRVIRA 38 A6 K vh g B R ) o I R RO, AR P P52 1
FARAER L. BT FTORMERE S AE, B DL R BARR X TR AT REPEAR /DN, XFEH
SRR T KAk il B HOze B B AL FR 1) AT e .

T KRR O AE TR SR X, B R D E e SE PN R R A ) g A
FORGAL . EARMBPGEIZREZR (Zea mays ssp. mexicana Schrad.) MBI KE
SEAHZ, RSBV AP G S dy FEEE X, YRR a0 RIS SR RE 2 AT 4252 .
KA (teosinte) WARZS 5 MF KT H MRS, A —RERIMESERE, Hie
HAZRRIA .

F K[ 2 A = FE 5 & (Tripsacum) 2R3+ WM, HIRZ RO HEIEAE .
KH ARG R = F b — ORI My, = — B R AR Y Al L.

AL MRS B AED WA H B ENEH . Bacillus thuringiensis »& 13
[ WA, ory BRE TS HGT 38 21 AWM A M S KB TH, WA EAK
SR AT A F A

JASHEIEER K Btl 1 FIAH Cryl Ab 28 (EI7E 7 51 L RIBE 47 E ) 4 K Bt 28
FIFF AR 615 NMEFEBRAF . {BFE Btl1 sPRIEN crylAb FERTE A B0t T Bt
S A DNA FEF IS0, 1 BLIR 35S Bal 746, % E K LR AN TVS6 FEF A
STME SR, WMISIREEY HiRL . BEN Cryl Ab & EEMEN RS d
e L AP 3235, FEK AT B RT3 2 4 2 AT B o BT AR R A R B R
B eyl Ab B DRREA JE ORI SN B S oA o, AN ATRERE Cryl Ab 8

e85 M E Cryl Ab B FI S FARSEAR M0, B K DA RN . Kt
CrylAb H FE LIRFAEV PR A T RERE R, ARG FH .

E IR UL RN AP HARRIE FERIFR T, AR E 2 [N K B AN A [
GMERRI T REVEIR /N, B IS U W] Btl 1 K L HARAE ) 5 A AT e 1) Hot A
Yonkh, ORI RSN RS . ATRER ) U2 AR FNEAZ . 2R Btll Rk
HITERY A7 I N REWS A% BT — MR FOKBIRER N, X B ER L 1. HEE
5 S R B G XA AL e RGN . SRIEPAMRF L ] T K%
T erylAb 3 [N A TOKEF A R BISSRGAEYNS B R rl Be MR & R AN, FESREME
7 cry P33 3R 5 A JE A TR IR B 25 B 2% R S 2R SA  TRAN RE 1 1 S (X m] e
Zi BRIk, Btll KX B A RS IS 28 3SR AN KT RERY, 10 HAnb = W
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TEOLRIAE L, A B30 A2 2 BN AR IR Rl BedE SOoak A= 2 w1k i A 7 i 5
M o

o, AR EE DA N TR I E I L Js0R), 78 [ Wb AT A8 2 4= v
I N g 2o e RS R lp 2 N P Ea b [ € = )y k2 B D T : e Ser oy A o P 2 1
ALE A e e D] K Y A5 DR AR 81 ) 3 R oK st b B 70

e, T GRS AEY) 2 a8 BRI ) O e R DR R K B g B B 384T 1
e PEFIETOKHZ 200m; I FOKKIRIHGZ 300 KAEATER, fEIEEN, ¥
i DAL Kk PR AT IR XIS, 5 4 FT DAY/ IN 3 7T 2 (R RE 3 20 T LA 4 )

6.3 LW B M
E R IHLAAE 58 Btl1 FoRATBEAR AR YR M B 5 -

2003 LAY FRR 2 BRI o AL ARE 2 B A0 R4 BE 78 i A0 35 R A AR
BHoEAVIBARBE FE G 5% Bl FORMIAEY ZFEERET TS0, A8 Btll K
SRR AR 45 R0 -

[ R OME R BEAE ) OR3P BT AT R A I 25 R B Btl1 FORXTHE AR oK
WA IR I RIE R, AR R4 R E SN, iEfLRERE R . HT 2003 F%
KRR R AR, SR K R i AR 36 R FoK AR K 108 ROKEE 4 i s 450,
fEERR, Hik Btll S5XTREMEL RAFE. HABREKE L ERARE. X
R K 108 {4 HApiE L 2R B,

SRR A UK B UR, Bl FOKMERE %A M348 R4 BT, (AR
BRI K 108 MERE EARTE RIS BRI R AR . (E/EMERE R FEKE |,
Bt11 T KR A 35 1 P88 0 28 UG T AR A R DR xek L i R AT 4 3t AR e S DR oK AR 108,
Y Btl1 FORXSHR e R fa A — e iz hIfEH .

PRI 8 T A AR B iE, K2 AERESR IS W4 7 FORMERE [ fa . MhiiE 2l e
Btl1 T KMERE ) 2l B A7 v B FN s sl ) PR TE K, 23 T L R R S R X R
FAE K 108, UiBH Btl1 T KA Re 4% il pl ek i £ 2

AR BHGEE VBRI ST O AN 25 SR B, B8 i P 22 3 Lt e 5
209 S AMEAE T B FE B PUE AT B TR AR, mide2E A 0K Bl #I9T
MR AL AR -

B Py AL S5 A 5K Bt11 KX IREE AR AR YIRS T I 5T

2003 SEAEAOL AR E WAL, rf AR A} 2 e A ) OR3P T 0 BT A 35 bR
KRBV BARBT T L7 5% Btll FOKX AV Z R REmEAT 1T, AR
Bt11 FORXFARSE bR AP AR I 45 R 4k

Xt R B AR 35 B B R«

T AR RS ORAT BT SR AT 25 R, AR TORAE T, ORI E
FEREONIRIE . MEER . B AR vE R A ERdd, EERIAL
PN, HUOVEWER, RORRED . AR R NMEMEIEIN T, 1
MU ORI R 2 S TOK B AR S N R SRR L, Bl oK FHRIG A8 (L 554
PSR, U Bt SORX oK R SV A B B 52
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Xt R B AR KR -

Hr LA M AR 22 AR A DR 37 0T T I AN 75 AR AR R B 2E WD BRI 7T RO RS 25
RYY, FIRLR R AR Btl1 5 ARRE L PRI I ORAE RN A F R RSO &Lk
—E, BAWRNER.

R R RO A YRR S A MR IR T

[ AR B V) DRI ST ORI 45 SRR W, R NPT oK Bl 1 X FH ] 5
N Z RN, FEMAESIHE . RS E ., MaEtkREmMEsS L, AR
FEIL AT REAN LD, BT B3 IRam, RS 30K Bl X oK AT B s 2
VA BRI . BARAE SRR AR b, Btll oK SN 5 22 b R 7 J TR
FRRK 108 € MZESE, (HXRNZEFAAF S ARG S, S5 Sk,

R XTHEREAR AR T U R B, CrylAb B X AR EEAR AP AR,
Rk Bt11 TIORGOS EEAR YR BUbE, Mo RS bR A0 A RIS

+. RRAREMTMH
7.1. B FREVHY
7.1.1 B RS

VG Btll FOKEFRM;, 1FF 1998 EAETLE R H R 3 F Btll £K
ARG 20 L AR R R A AS M B oK . ORI TR ORAE, 2 mIxt s E . AR
e, RERE. BOKILEY). RIEIR. MBI BREE CBEImHIY) . MRS

ZERRY, AT I, ORI N AR R, V2 R b i
. AEREFZ X AT KON EZ b, ST AE FR K. B
W R E AT MR I AT, SRR D TR A1 2 200 .
AN, FERAKE) S Koy FEYE. Koy WBRE SRS, ERBARE, K
g, MR AR JEORE, BRI EOK Btl1 AR BAGRZ IR
533477,

7.1.2 HEFEF

RNMGE FKPUETRH T, EFE 1998 FFELEVEE K H A FHE R 3 Fh Btll FoKZRAL
TN 5 22 6] B ) AR A R e 8 P oK o WS B S TR AE I 20 a6t oK o (1) i 2 1 g
O FFIAE R AT 52 o S5 ERRH, Btll F KR MIEEE IR IR 2 (8] HE 0% B E
ZESt

[ P ARG I &5 SRR B, R EER ok Bl R R AN I AR A ) 70 40
7.76+0.57Tmg/g 1 7.16+0.38TIU/mL; A NP2153 [AE FR ANk 8 1 B4 771 40 Sl A
7.63+0.63mg/g 1 7.67+0.58 TIU/mL. 3 MR IME A/ SCRRIRGE TE R Py, —FHZ
ALY E L LW ESR, REFERK, Aia 22 BEi. Kk,
Btll fEHUE 7= K T M RR BB 77 WA R 2. B4 RS WIEX
5.3.3.3 7,

7.2. B,

f£ Btll B TOK TN T ASER, B AmAE S, —M2 CrylAb
HH, RETB=EF AT EKRR HD-1; 5—F2 PAT HH, KASOOEER
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(Streptomyces viridochromogenes) o 757 HHRAA ¢ Btll £KH CrylAb 2R H
A PAT & H I FH PRI M REIREAE B, BRI T

CrylAb EH
CrylAb ZEHERHLE:

BN ERZ R CEARKIIE T (Burgens, 1981) « =41
FF 2 — M = [RPEVE IR0 . AR TR BUNE, 77 &2 frF A2 B gl
TR R AR BN S, X R A R R R I B, e
AR BETEE B SEUR R B ipiE bR A TR, AR R R R B4
B Ere e gE gL, TSV, BEmA K IR . BUkshRiE bR, &
AT, XN TJLP Bt t5H, BUREHRMpIE ER AR EA S S sm eSS
£ 55 (Hofte and Whiteley, 1989) . BtE&H/TEEKN (£ 65kD) , AEK. K,
I NFN B i AWl Bt B2 AN K AT RE.  J3 4MER FLEh ) i 8 40 i & 1A 75 =
S AHERED S-NFRINZE, MEMZAEE Bt EEEHEEH S RAA HEE
M (Hoffmann et al. 1988a, 1988b; Noteborn, 1995; Sacchi et al. 1986; van Rie et al.
1990) , Bk Bt iR ATEM A YIGE N AR ANER] .

EAMAENLIAXT CrylAb B H K418

5 E B OR P Bl I EAE R RANEE R CrylAb EEMZ MG,
( US Environment Protection Agent) W\ A: “EFXTXFAEEH, £ HR. A
Rkt N B e A AN TT I, O8RS EdE . i AIX
SeTORL, MBI IR B EAE TRV F T A 2 S B, I RIS b 32 20 7L
SIAFAE L MR B (EPA, 1986) o HAhXT CrylAb fR L& RELZIA
2 UE B H R NEAAEAER FH R

CrylAb B A 7ERHY B AR T B RIEAN AT i bt .

. H SDS-PAGE Al Western & [ ENZE [ /775X Cryl Ab B 7R & B & BRI
WL B (SGF) KRS BLEAT 7 VPl . IG5 R B RTE SGF Wl
2min JGHA 90%LL LK CrylAb B AR, BT CrylAb B S HE M EMED—
FE, EMB ALY B IR 5 T . BARG R S IR 103,

CrylAb FEH K/ RS O R

/N R A D IREE RIS T, ¥ 5 HEERF 5 REEROv—4, 3847 O R o
IR B8E 5050mg/kg A H (CrylAb S HMNAYDD » BL 2% wiv 7Kg AR 4F 4
FAE XTI AIE R BT AR R AT IR RS2 . MR EMEYEFE. LM
14 KX, #ahhbst, 247 R BUMAE AT I AR B2, Uk #E i 4s Bk AT
FRE, Kre a8l irab 2, MlH SR, FrE ML RRE RIS
CrylAb E A FEAH AR, LDse>5050mg/kg & H . K] b w] DL H & 71 & 1)
Cryl Ab AR /N SERMER 458 . HARSE RS W 10.1.

CrylAb FHK 90 K KR IEFR AL

2004 A FA ™ it o B B AR G CIESR0 XF Bt KT TR
90 RMFRRS, MWL RYE (R g MER AR P AR X
ZAAMIHEAT 90 RMIRIRGS, 45 RRYIZAMIN KRR E . YR AR MR
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febr. FEfb2Etabr. DLARNEAR LSS o B g, = EAE a8 78 R H I A S 4 s 2
A, 90 RMEFFRIGEE BoNBTE. BARSE S ILHF 10.12.
CrylAb B A 54 E A KA

NHfE CrylAb & AR E0 1 2 5 A2 I AR AR B35 R LB 7 4 [R5
, FIFH BLASTP f&/F4%Z 7 NCBI Entrez®%&E A%#EE (NCBD . 4R ExR, W%

M5 CrylAb HEHA BEFFRIER 769 K EEPHIT, & BN R
HH.

PAT ZEH

pat FEH Gmit B4 B W FEREIE, X SR AE 40 B AN Sh AR D40 f s AE R, AE
HE Wi B & A B AL AR i S E ] . T AT QAR 56 OB, FTbL, X
FREE N AW — P RARE 5y . B RT, oAWK R s et 5 2 B
Ml K. AIRZLIFIEIER Btll T KT PAT %4k, H5% Btll Eki
PAT & A BN ARG R, Bk

PAT 3 H R 7 1 -

X7 PAT MG TR R0 1D PAT RIS SR A, RO Bk A
Joi F BL 54 g (Thompson et al. 1987) 3 2) XA N AR KA CHAAERH: &
MR, RARRE. A&, RABIKER. BHER. DAR. AR, 4 2R,
FmMalR. 22K, HElR. HER, BHER. NER. HER. #=aR. =
AR HER. ANAR. CRARAEZEE (Wehrmann et al., 1996) 5 3) N 4
A FBEIAME — 455 A AI{EASLEJKY) (Wehrmann et al. 1996) . iX4b4E L EIR
PAT B AL I = FE 00 S e, R R B PAT RIBERI IR

HAMAGENRT PAT EAKS 8

KERERIE (EPA) JUEX A & FE B LWse ol (PAT &H) (i
BAE bar LA par FEDD BYACT bt FO3E AL ADRL G B 28 7 T 7 v b AT PPk BR
KU EOR, RO RBIE T bar/par FEH . X PIEW] T PAT B Z 2

(EPA, 1997) .

PAT 3 F HUR0L B R AR A T I SR VE AT i A «

TN E PAT B ATEM AR B WIEL (SGF) FasE Mt ] UAE NN
EABESENANEZ —. # 1X, 0.1X, 0.01X, 0.001X FrvfE BB EK] SGF LA
N TG B E A SGF FREE FHTH PAT & [ REMIRE, 45 R DR ErrdE H & A
W SGF H, PAT &AL FAERN M B ST BRI B 2 /08h 2 5, 0.1X 8 0.01X
PR B & ARERZ ) SGF H i) PAT & ANIRIFEAE, (HAE 0.001X brvl E & F B E
1] SGF 1 PAT & /LR 12 R, (Hibi& A FEMoe. XUas RAGEN T PAT &HALE
ST I LAY B A USRS, IRE DR . BARGE RS I 10.4.

PAT AR SO R

wWIa Rl (PAT HE) AR R B EABIRE N 2% CMC &% i
ERRIREEN 26% 15, HHHZIEE T AR E 19.4 ZTH ] Lo BEmRf/

=
£

o /MR (5 HE 5 ME AR RIS, B AN (5 HE 5 M e
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ZHY) (PAT AN MEFR. & /N2 EA O NEET SO E 5050
mg. H=4/NRAGZIREET A E 194 Z2THOELEIHRE 2%1) CMC GEFIXY
B o FE/NRAFE A (0-14 KD BEATIRARWEE . FREAERILSK, lInas Rt
xRN BREAT 2 IR E0F R, ILSRARIT R W IR . IR E BN BEmERS, W&
H 5 AT REEAT A A .

I LR K, MR DR 5050 mg/kg AE R PAT FHH, WA EAFFM,
Rk, REGLERELH PAT EHR LM BARGES ILAF 10.2,

PAT ZEHK 90 X KR IEFERE

2004 FAEL A i i = I B IR I Ay (B X Btll £oKIET TR
90 RIEFFAL, KM~ B (et sdE S PmE T ) Xt
ZRPHEAT 90 RMEFFIRL, SRFHZ YT KRAE. SWRIHE. ik
Fabr. A ZEFRPR . CLRNE /AR LSS To U R, 2 B A U8 A H B R S e 2
MR, 90 RMEFHIRLG 45 FAM M. HARGE 32 IL4F 1012,

PAT EA S EMBFE LRI

NHfE PAT &AM CAN 3 & 8 A2 A7 AT 525 R LR 40 R PR,
FIF BLASTP 2742 T NCBI Entrez®& H#EE (NCBD . 4558 ER, #EI
115 PAT S HEA BFFYEMR 3027 & HFAIF, WA CHBIERNTNRREA.
HAREGE B2 WL 10.6.

7.3 BUBE AR
CrylAb & ik

NHfE CrylAb 5 HZ EER 752 5 55 2 A sl € il U5 = A7 71
[FRYE, @R TEE R T FARRP BUR 4R E (The Food Allergy Research and
Resource Program Protein Allergen Online Database) , ZE(#i % HALFE 1630 2% 240
iR E K BUR Ik . H FASTA NG REKFFHIMAA 8 Nl EAHTZFER
Fr 31 56 A VLG B 5 k0 e A R BB A BUR . 28— I5iE R a1 R B AT
5B EBAFE 35% ER s RN B MERG R T, £ FARRP W85
B ET AR EUETE CrylAb EEEEA 8 ANELL A2 R 7 21 [R5 1 o
WS RAUEW], CrylAb 8 H 5 S EEE P BU5 & A A B N ER 75
(A o

CrylAb AN AV BUR I E B AHE: CrylAb B IEATA BAEFTE R
PSR CrylAb SEEE RIS B AR TIEFEZHE . MR RH
A DAFE B3 5.3.3.1 5 Pk

BeAh, AR, Bt dr ALERERE FORR LRI A S X R I T iR
(ZEFEE 100-110°C T KD i Bt tHRIESMIA . XTHFEE Btll EARHIE
SRR — R, ERBEAEAEN. Bk, AREEH Btll £X
B i I AN K AT B B B YRR BT 8 H .
PAT A3 ik
NHE PAT HHZAIEMR e 0 ST 2 siiE B #UR & A 721 [
Ptk @R TEE R T FARRP U (The Food Allergy Research and
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Resource Program Protein Allergen Online Database) , iZE¥E /& H @45 1630 .40
BfE BRIk . H FASTA JiiEE R KM R BA 8 Ml AR
FEIR T A 58 A UL HC ) 7 VR0 E A R sag e B . 56— DIk i R 2
AT S BRE B AEE 35%L ERal RN B MR R R, 7£ FARRP i
BUREAE FE A REMETS PAT EEEEAA 8 NElLL EAHARZR AR T 51 B [F) 5
PE. BFFREFAEN, PAT HEH 5 CAEURE M U5 & A kA B35 A 2R 75
[FEYE . HARLE RS WA 10.8.

AN, PAT EHEWATREAE I LR . PAT AL ST 45°C #44 T &
AFaEH] (Wehrmann et al. 1996) . Btll # 3K F Kkt PAT A S ERK,
TidfEh XA E, Wik, ABEEA Btll Fo kel = S A KT fe R b 3] 2%
P PAT 1 »

£ EPTig, CrylAb £ H 5 PAT EEEAKATAESEL B .
7.4 AR

Btl1 T RPAGAEMPUERTIE ARSI, FA SRt
I\ AEFRAAM A

MREIAA W Btll (A 24 B LVl A, 4R AU —+#,
R Btll %A, RAKIATUHRN . £ E 5 A R85 22 M 2 4t il
iR, KRBT

N EFEAMREYMRNN R ETIETE

W ER R R FOKRAE PR, R FOKIE B ORI R O B B
2011 A EFABEOEN 175 L, 2012 F3E 0 FK 520 f0, BB KIERH.
2013 5 7 A B KO & 7.27 7, FRECIE AN 829%, FiihA SR EAKKGZELIE LY K
H O, Btll FKRRIAPTFARSEH H R, KORFRR T R KX AR BRI s, [
B A K P ME T SR B 2 25 AUk

2004 F 4 H, ¥ cryldb FERPTH Btl1 FOK T UIRIFAROEBMAK 1 4% Jik (K] 22 4=
TERAE R DI TR G2 T T 2 R EHEIRRZES . AR, Jikk
AFIERAUEBIEH b, P2k b E A DGR EE R DA & 2 A0E IR . 18
fe it U R MG AN R By i, BEK T Gy bR AT A SC W AR OR L AE 12
PO AR i 22 PR, I IRAHOCIE T, R B 5 iR ROKAE o n T JsURk gt bk
T A SR EURE 2 ) MR 4% i o 0 T Al 3 A AR 7 R IR

+. &Hig

B crylAb FEFPLHE Btll FKTE 1996 F50 3k 3£ E AL 5, FEgiE 7 e
FEINERAENT 20 NMERHLME. EHIHR KRR 4. SR K H
Hh ROV B 4R 8 BRI LAS AT (1 B N IR EE 22 4. B e kil 25 R B Bt
FORXSIAEE . TR LA, AR IAT FUH r RU .

77



Bt 7. ZAALEFEIEMIE ASMNE N AR

N BB (Bacillus thuringiensis, EIFK Bt) A& —F0 WA HEAATR, Bt
() — A S AR S R AE 2P R o AR b, 7 A i B s 4R HLRA % HOE PR £
Mdnfk, EReE BRI BRI RS, EH AL, R KER
B FATE gL IX A E AR R SRS Bt B BTCZMASER Bt S F A 7 55
400 Z 0 Bt, EATMEEHH . S H . XUH H S 2 M B RIS E S A fr R &
BEH . Bt CHOAH A EREYPLRER TR RN H &2 KER. B 1996 4,
Bt F AL R E AL LR, Bt F Ryt Yk 2 . Uk 2] 2010 4, 7E
5% FEE M Bt MR AT 41 Fh
(http://www.epa.gov/oppbppd1/biopesticides/pips/pip_listhtm) . BZ&H L ik s —
Bt M1 & Bt MR FoK . MifE. DR FESEMAIIRImARM M. EF V28
P EA RIFPTHRER Bt i HEY), Wk, KRB, ek, BiE. e, B
SO RI Yy, FHIRWHE FE. Bt HIERPUHREYMRREE MEETE, WD
A BRI A ORI IR T 245 R R E I DUk . AE MRS R I A I B 5K
YR LR A ThRe AR, FEH TR R TR,

HH R R A PR 2 B DR T R I I 2K, L i B DR VR ) LT 3 B IR R K (1)
REZR IR ERZAEFW) ZEM. 1999 4, wFE/KREHEFT AT 5 6 i
LRI ZRACHE, T E ARl F B A 4 AR 52 AR AR 7 P 35 & 100 s 5k DR e e A
FUERTHARET FPAE . 2000 45 A EALHEE T 7 X 3L K Bt /KRG AN 4% 6 DA M R B
KOVED G ANIE, X —285 BA BREME S, NERFEEMAETE. W24
L RN = AR KR . b, FEFRE, 700 5 BRI Z BH/NAR T RE T
390 J3 A B BtARAE, (AR RIES AR ET 71.5%

2011 4F, EPEERRHLIL R IhFIME Bt Mife1 A4 78S E) il AR Bl A [
BB A E ARG AT RN R EY T, EIERE T E R, 2011 4,
ENJE Bt MAeF ARG PG s # e, A% 1060 JI AW, 10 FENBEK T 212 /%, &4
1210 J3ARIRRAE MR TR 88%. ENFEERI Bt MiF#ARN “HR 2R , BEW K
HED R EFIMA R, FEEREBITHEAE 2012/2013 FHEAEZ S F.

R R AL PR T AE R T DR E R AE, Hrb 99.5% (59.7 JiALD
N T REFEREAR, A5 95% M55 A M A [ 550 5 Fh

AN EZE (WHYEF . #a . fEr. s, IgAsa P e il 1
11.45 Ji AR Bt 52K, b 2010 FERIEHK T 26% (233 AW o Hp
PUME Rl O #6 RE R Bt Rk A G R B AL 85%, LL 28%[KI e 261 R4 5%,

Btk 8. HEMSEGR, SFEEERAR, MMEIEEE, KRR
WS EF

Btl1 F KA Rk 11 AF I T J50RE2 AU 10 i o ARFER MR, /)
P9 R SE BT LAGEAT 1 /NI T Bell ToRINFRS 22 Al . X507 %
FE AR T WU PR AR ST IEESR J B AR5 R A 45 5 46 0 28 AL A
ARG Gt A AR SR A

PEESEE AR I T ORI B DR RS AT IR AR A e ML VPR SIER S
PRI [ 300 KRR & PRoehr (b, IR E L NGE, Borbn, Bk
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TAEN R BEN BT IR X, A ORoRE 7T e 0 A XURS: IR R B /MR BE o (R, A
IR AR, EATMN A, B R DR R S B AN Y. A e 45 s
5 AR AR A s R AR R O, X I AT R I, SIS R AT e
IR, IF RO SR it A A M L
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Bt 9 TSN FI L O EREMES L ERNBXEL 2 1FERE
BLRIRFH  H R MERR S
3% 6. Bt11 FRAIRAF S

HK HiEBEK e H B
FEH T 1996 4£ 1 A
R, WA, T 1996 4F 5 H

B WAL T, R 1996 4F 8 H

JIE PN i 1996 £ 5 H
il FH 1996 4 6 H

=H 1996 4 8 H

¢! Tl WH. mT 1998 4F 6 H
[¢z] =H 1998 42 H
H A = H 1996 4£ 9 H
R 1996 -9 H
T 1996 4= 10 H
R RN/ 76 = =H 2001 4F 8
B AR 5 A, wA. T 2001 4F 7 H
i . WL fiiE 2008 4 7 H
aHe L il 2008 4 2 H
=H 2009 4 4 H
Tl 2008 4 5 H
HA 2 =H 20114 7 H
B[22 JE P IV, T H 201149 H
W ST T H 2011 4E 7 H
i “H 20034 12 H
TR H5E 2006 4E 2 H
Ly U . WL i 2012 4E 3 H
S5 A “H. WA T 2007 4 7 H
(WA . . 2012410 H
FERRE “H. WA T 2003 4 7 H
T 2005 4 4 H
% tH 2003 4 9 H
il 2006 7 12 A
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mAE FhE 2003 4F 6 H
TR WA T 2002 4 2 A

B+ =H 1998 - 10 H
(il 1998 - 10 H

HESE =H 2004 4 6 J
i [ T, EA 1997 42 H
B £ =H 1998 - 10 H
il 1998 4£ 10 H

EE A R, EH FiiE 2004 £ 6 H

AR 20l B SE I L gk, MR L I AR R RM I /37 PG =2 1) o 41 SR A 2
L
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9.1 EERIAER (USDA) Xt Bt11 E KRS S5 Hb 5T
(BZEF)

USDA/APHIS 5 Bt11 £ K AIEFRTE AL g B E (95—195—01)

IR R BB R
1996 £ 1 H

5 [ AR 5 sl A A2 £ R 1R 2 IR 25 MLAI(APHIS ) E R 45— AN JEH A% i Btll &
KR i B vk 0 M A TR 8 BT TE AR T — e M B PR Al . APHIS WE— 1ok H
Northrup King 2 & H1E 56T Btll £ K7E APHIS FEFZ[H) 7CFR 25 340 T Hufir (1) 1E
FIUH HiF. APHIS X -LHIE, SCHp O AL E R EORTE B T — IRy
HA . BT XA VRAS P AR 2 ST 704, APHIS ML H R it H Bt B
PER Btll TR T RZE R BIY S, Td s — WO PR T0 B S il iR I (25

w) .

John H.Payne 1#+

A3

EVIEOR, AWZ) i AR
B P R U AL

5% E A MY EB

Hi: 199641 H 8 H
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(AR

-0

04:22pm  From-USDA - . + T-088  P.01/14

-t -

Environmental Assessment and
Finding of No Significant Impaa

January 1996

The Animal and Plant Health Inspection Service (APHIS) of the U. S. Department
of Agriculture has prepared an envircomental assassment before issuing 2
determinarion of nanregulated siams for a genetically enginéered corn line called
Brll corn. APHIS received a petition from the Narthrup King Company regarding
the starus of Brll corn as & regulated article under APHIS regulations at 7 CFR
Part 340. APHIS has conducied an extensive seview of the petition, supporting
documentarion, and other relevant sdlentfic in e
significant impact on the environment from its determination thai lepidopteran
insect resistant Brll cora shall no longer be a regulated article.

Y fapor
Jnh(.u H. Payne, Ph.Dﬂ
Acting Director
Biotechnology, Biologics, and Enviranme 11a) Protection
Animal and Flant Health Inspection Service

ITE Tanarmmmanr AF Ascla le.on

Dare: w1 g 15
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9.2 XERMAREEE (FDA) -Btll
(BB

Diana G.Williams %« -+ &AL F 5
Northrup King 2 7] P.O.Box 959
Minneapolis, B JE 7515 M 55440

R ALY 3 e

AfE% S Northrup King 2 5] A1 K25 E ) (FDA) (BHEZL K& %©
AR FRAL) T AT A REE R R RO, JoI2 Bl B RAIR I

#% Northrup King A FTi, Btll FEK EKFEFALITEM CryLA(b)IE R &
pat FEF, EAVS LT TS = ST TR kurstaki H 3B H cryLA(b)BE R J Sk 5
HHETH pat B B oryLAB)ZERN RS Bt B, EATEMR S X 83 H B A &,
pat =R gL LB #2  (phosphinothricin) , 18 B BR 57 B fZ s i, PAT
£ H i Northrup King's % Btl 1 £ KR RITFEIE AR C -

1995 4% 2 H, Northrup King 5 FDA £ 17 ¢ T Btl1 TR LA TERE FRVEVE
fli. NI, Northrup King T 1995 £ 10 A 25 Hi#AZ 7% T Btll T KMZEE . Bt
e e 25T 1996 45 2 F 28 H & 1996 4 4 A 14 H A kb 3.

IXEEIE S 55T FDA, Northrup King AR AT & FDA FikE s 4 I H24)
Fr AT 1025 R AR IEURATRT AR 22 &Pk 8 R v fh 1 26 Ak B, AT+ LR
Northrup King Fi{EZEE: b M4 i Bk, kL BRI Gy, Heaets
TP G R TE XN, B B R FOKA G 2 FDA I AT vl BT, T S
I3 75 A S TR N AR 5 BNFOO17 (930, e Se 4 17 32 i R A R A

7f Norhtrup King $24t5 B3R L, PR FRATH Btl1 T KR F AR
BB R, (B, R0, Northrup King B Ft/E4k S84, ki S =
s Za, TAERFEITE GRS EE R,

IEEL
Alan M. Rulis, Ph.D
FAE
DIEZEIRRAR
B RAeEREFRHO

84



(JRAF1 1)
UEPARTMENT OF HEALTH AND HUMAN SERVICES

MAY 22 1008

Ms. Diana G. Williams

Manager, Government Regulations
Northrup King Company

P. O. Box 959

Minneapolis, MN 55440

Dear Ms. Williams:

This 1s in regard to Northrup King's consultation with the Food and Drug Administration
(FDA) (Center for Veteninary Medicine and Center for Food Safety and Applied
Nutnuon) on genetically modified comn. specifically transformation event Bt 1.
According to Northrup King, transformaton event Bt 11 com is modified to express
synthetc versions of the modified CrylAib) and par genes, similar to the CrylA(b) and
par genes isolated from Bacillus thuringiensis var. kursraki (Btk) and Strepromyces
viridochromogenes, respectively. The Crvid(b) gene encodes the Btk protein, which is
toxic to certain lepidopteran insects upon ingestion. The par gene encodes the
phosphinothricin acetyltransferase (PAT) protein, which confers tolerance to the
herbicide glufosinate ammonium. For Northrup King's purpose, PAT expression
functions as a selectable marker for development of the Bt 11 com line.

In February of 1995, Northrup King met with FDA to discuss their proposed safety and
nutritional assessment of corn containing ransformation event Bt 11. Ag part of bringing
Northrup King's consuitation regarding this product to closure, Northrup King submitted
4 summary assessment of corn containing transformation event Bt 11 on October 25,
1995. Additional submissions were received by the Agency on February 28, 1996 and
May 14, 1996,

These communications informed FDA of the steps taken by Northrup King to ensure that
these products comply with the legal and regulatory requirements that fall within FDA's
Jurisdiction. Based on the safety and nutritional assessment you have conducted, it is our
understanding that Northrup King has conciuded that corn grain (kernels), fodder, and
silage derived from the new variety, are not materially different in composition, safety,

review or approval by FDA. All materials relevant to this notification have been placed
in a file designated BNF0017. This file will be maintained in the Office of Premarket
Approval.
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Page 2 - My, Diaue G, ‘Wilhams

Rased ona the information Northrup King has presented, we have no fwthor gucgiios?
cofGeming prain, fodder, and sitage fiom evenl Bt 11 at this ime, However, &5 you are

requirements.

Sircemly,

Ao Srnlour

Alan M. Rulis, Ph.DL

Titrestor

(ifice of Premarket Approval

Center for Food Safety and
Apnlied Nuotrdtion
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9.3 £EEFHERIPE (EPA) -Btll
C R () -

g REFRR R
i {,,; % WASHINGTON, D.C. 20460
/ §
S .:@’
Tl 2R T 24
K17 B #:

1996 ¢ 8 A 5 B,

[HFEA 6]

Ms. Diana Williams

Director of Regulatory Affairs
Northrup King Company
7500 Olson Memorial Hwy
Golden Valley, MN 55427

BHR Williams 4

FR: BT PR R TR/ A A I DS IE, BB AE Bt TAEIERAY
REFTEH], CLAIEAH TR . EPA EMS: 67979—1

f4ls FIFRA § 3(c)(7)(B) myuin, Eﬂ&ﬂ}&ﬁAuTﬁuﬁﬁﬁrﬁMT, A LA Al

mbliE,
1)

2)

3)

4)

3)

PASCVR LA F A B 0 Gl ish £ K EH 6 Ko WA PRI I = ), 52

SR B R FTA B R 5 T ASRASTHIN BRI, 7R %R FIFRA §
3(c)(5) MYERIEA/BRaby™ W IR 2k

M ICFRA § 29 BYEK, $RACKH TRy N e S0 il IR B8 A1 (A1)
RERF AR W A58 Gl 80 AF AW, MEBEER 10 A 1 H
BERG 9 H 30 Hik. mBAUMERAT A7 5 8 A B — 4N IR
KzJs, #1EF 11 A 15 H.
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'd“‘ﬁ":,‘{ UNITED STATES ENVIRONIMENTAL PROTECTIOH AGENCY
;D g
A WASHINGTON, D.C. 20460
g‘ <

“y mgft"(lf

OFFICE OF
PREVENTION. PESTICIOES AND
TOXIC SUBSTANCES
A 5.9

Ms. Diana Williams

Director of Regulatory Affairs

Northrup King Company
7500 Olson Memorial Hwy

Golden Valley, MN 55427

Dear Ms. Williams: R B

Subject: Applicalion to Amend Your Seed Increéscﬁ-lybrid Production Registration to .Expaﬁd the
Use of Your Bt Com Active Ingrcdzcnt to Include the Fu.ll Comrm:rClal Use in Field Comn
EPA Reglstranon No. 67979-1

This registration is condxtlonaﬂy amended to allow the additional use of the product for
food and feed in field corn in accordance with FIFRA § 3(c)7)(B) provided that you

1) Submit/cite all data rcqmred for registration of your product under FIFR.A § 3(c)(5)

when the Agency requires all registrants of similar products to submit such data.
' 2) Submit production information (80 kilogram units produced) for this product for the
fiscal year in which the use of commercial field com is conditionally registered, in < *zordance with
[FRA § 29. The fiscal year begins October 1 and ends September 30. Production information will

be submitted to the Agency no later than November 15, follom'lg the end of the preceding fiscal -
year.

3) This registration will automatically expire on midnight April 1, 2001. EPA- will
reevaluale the effectivencss of Northrup King's resistance management plan before April 1, 2001 on
whether ta convent the registration to a non-expiring registration.

4) This registration is for field corn only.
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RIENFE:
Tunney’s Pasture
Ottawa, Ontario
Kia 0L2

KfEEH: 1996 £ 8 A 15 H

WEARER:

Mr. Kevin Peyton

Regulatory Specialist

Northrup King Co.

500 Olson Memorial Highway
Golden Valley, Minnesota 55427

B Peyton &4

4 B S B HUE I HUR O BRI AT Bk (A &3 AT & N iE, RERT
HAWERCESEE T Northrup King AFRFZX T ZEREMEREH AR NEE
BT AT P BEAT -

AT RS B, TR ERLA (B Btll B pRANRELE: A
ASREY (Cry IAD)) W, ZEBhBRET HRAE = &F R E-TUR IR E
(Kurstaki) ZEF (Btk) £ Cry IA(b) EWBIPERS; HAN—RET HAEZEN
PAT Hpd. #3BB(H Btll TAIEET THFE A

(1) CryIA(b) E®;

(2) CryIA(b) EH&mHAIARES;

(3) PAT %I,

(4) & PAT EHFAR PPT ZEHHERE (PAT) EH-

FELRIZSRAR Btll FXREZATAREA, IFROHERE~EHE: J—4&RE Btll
FkFiE PAT BA, FENERBEREF T,

BTSRRI RER, AN B11l EREMERIEAN AR ERF LT E
Ho

WS, HEMLE T Btll RN AL MR ERAENE. Norhtrup King 2
A XS AL RIF 20 R A BT R MG A ik & RIA AT E K.

89



R, RATEA MRl RR V&L (AAFC) BIELSIR —RAFREIRIA,
DLIRRR R T A TR HEAT Db AR S A B K T Bl REVFRT BARERT R [N KA1
) B RN (PMRA) ML T R M —RRIE, BHLIIZS%.

HEE
G. M. Paterson

Director General
Food Directorate

#i%: Dr. A, Mackenzie, AFFC
Ms. C. Franklin, PMRA
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Health and Welfare ~ Santé et Bien-étre social
Canada Canada

Health Protection Direction générale de la
Branch protection de la santé

Tunney's Pasture
Ottawa, Ontario
K1A 0L2

August 15, 1996

Mr. Kevin Peyton

Regulatory Specialist
Northrup King Co.

7500 Olson Memorial Highway
Golden Valley, Minnesota 55427

Dear Mr. Peyton:

This will refer to the Novel Food Submission
concerning transgenic corn (Zea mays L.) resistant to
European Corn Borer and tolerant to glufosinate ammonium
herbicide. Officers of the Health Protection Branch have
reviewed the information that Northrup King Co. provided
for assessment of the acceptability of this corn for sale
as human food in Canada.

According to the submitted information, the
procedure used in developing the subject corn line,
designated Bt-11 Corn, involved the introduction of a
synthetic cryIA(b) gene representing a truncated form of
the cryIA(b) gene from the so0il bacterium Bacillus
thuringiensis subsp. kurstaki and the PAT gene derived
from Streptomyces viridochromogenes. As a result of this
genetic modification, the Bt~11 Corn contains the
following novel constituents:

(1) the cryIA(b) gene;
(2) the insecticidal protein encoded by the cryIA(b)
gene;

(3) the PAT gene; and

(4) the protein, phosphinothricin acetyltransferase
(PAT), which is expressed by the PAT gene.

./2
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The result of this genetic modification is the
expression of the insecticidal protein in Bt-11 Corn,
conferring resistance to the European Corn Borer and
expression of the PAT protein which confers tolerance to
glufosinate ammonium herbicide.

Based on our evaluation of the submitted data, we
" have no objection to the sale of corn from Bt-11 Corn as
human food in Canada.

It should be noted that this opinion is solely
with repect to the suitability for sale as human food of
Bt-11 Corn. It is the continuing responsibility of
Northrup King Co. to ensure that its products are in
compliance with all applicable statutory and regulatory
requirements.

Please note that we are providing our colleagues
in Agriculture and Agri-Food Canada (AAFC) with a copy of
this letter in regard to that Depatment's responsibility
respecting variety registration, animal feeds,
environmental release and labelling issues. We are also
providing our colleagues in the Pest Management
Regulatory Agency (PMRA) with a copy of this letter for
their information.

Yours truly,

G.M. Paterson, Ph.D.
Director General
Food Directorate

Cc.C. Dr. A. MacKenzie, BAAFC
Ms. C. Franklin, PMRA
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Food Inspection Directorate
Nepean, Ontario,

KIAOY9

Phone: 613-952-8000
Fax: 613-992-5219

&{FEAMW: 1996 - 6 A 11 H

WA AR &

Dr. Thomas Francis

Research Director and General Manager
Northrup King Seeds Ltd.

15910 Medway Road, RR#1

Arva Ontario, NOM 1CO

Phone: (519)461-0072

Fax: (519)461-0770

H#iHy Francis f# -t

S 354 “X4334CBR B X4734CBR WIFPHIRK R RIE A TR (HHFT 1EA
PR R Y B i, B SIS . bk R T MERg (Cry IA(L)) M.
230 b s (SR A L o e 33 R E P rh e AR T s B T — - TR R S P e AR R
ALY RER . S E PR A R R 2.

E, T HOKY B — el W E A S NS At RHE LA B IV RS EFIERR, B
o B AT SR e bl I P L 2 R SRS B R IR ECB Av3r 5 A 5 AR SRR T2k WP 22 4
e B 7 e B R DT A ST AR BT LA TR B B I SR A A A N X A A
LS BORNSE . FE A NS oA AT PR A At R B Sy R R . IRE T A AT RE R X434CBR &
XA4734CBR 4err k. ABFIA0 TR BARMTATLAIFEZE SR CInSU bR & Fiddfr: X
SRD A HEAT RS T AR, AL YR Eh e b i PO AR, S Y oA S At AT AR 4 - O

ARG, 824 T — B IIXFI L ECB 428 A\ E S Tl /S S DR X Sh ) B N\ 2t
BE. aREREEZeVERE RS, L B AT SO S AR AR Ak .

T AT TR AE TR A 2 25 FF— 5 15 R 4 A A A A 4 BRI T AL ST, LURRE B AT Eh 22 i
AR .

I

Phil Macdonald
Biotechnology
Officer

Feed Section

#pi%: Kevin Peyton
Simon Barber
Linda Morrison
Glenn Hansen
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Al
.*I Agriculture and Agriculture et
Agri-Food Canada Agro-alimentaire Canada
Food Production Direction générale de la production

and Inspection Branch et de I'inspection des aliments

Food Inspection Directorate
Nepean, Ontario

K1A 0Y9

Tel: 613-952-8000 Qur file Notre rélérence
Fax: 613-992-5219

Your file  Volre référence

June 11, 1996

Dr. Thomas Francis

Research Director and General Manager
Northrup King Seeds Ltd.

15910 Medway Road, RR # 1

Arva Ontario, NOM 1C0

Phone: (519) 461-0072

Fax (519) 461-0770

Dear Dr. Francis:

We have reviewed your application for livestock feed use of the European corn borer resistant corn (Zea
mays) hybrids X4334CBR and X4734CBR. These plants have been transformed with a bacterial gene
(cryldb.) that confers lepidopteran larvae resistance, and a gene conferring tolerance to glufosinate
ammonium herbicide, used as a selectable marker.

Corm, cornmeal and several other byproducts are currently listed in Schedule IV of the Feeds Regulations
and are, therefore, approved for use in livestock feeds in Canada. As the ECB resistant corn hybrids have
been assessed and found to be substantially equivalent to traditional comn varieties with respect to safety and
nutritional quality, these lines and their products are considered to meet the present ingredient definitions
and are approved for use as livestock feed ingredients in Canada. This authorization relates to hybrids

eir descendants and any derived sister lines, provided no inter-specific crosses
are periormed, the intended use is as animal feed and that these plants do not display any additional novel
traits.

If at any time, your company becomes aware of any risk to animal and human health or environmental safety
that could result from feed use of ECB resistant corn hybrids, you must provide such information to this
office.

- A joint Decision Document in collaboration with the Plant Biotechnology Office, explaining the rationale
behind our deliberations, will be available shortly.

Yours sincerely,

Phil Macdonald
Biotechnology Officer
Feed Section

cc Kevin Peyton
Simon Barber
Linda Morrison
Glenn Hansen

[ 5]
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Food Inspection Directorate
Plant Products Division

59 Carnelot Drive

Nepean, Ontario, KIAOY9
Phone: (613)9528000

Fax: (613)9925219

KIGH#: 1996 -5 F 3 H

LEEPREICE

Mr. Kevin Peyton

Regulatory Specialist

Northrup King Co.

500 Olson Memorial Highway
Golden Valley, Minnesota 55427
Fax: (612)536-9381

B Peyton 5G4

SHP BRI ES CRUSTHREEMATEX (EBR) (UWHFRPRA 4334CBR &
A4734CBR) Hiikizesd” gy, RISSHE. SERERMERREE. (1) TN
Cry IA(b) EB, RETHRELFHITE-TLRATAE (Kurstaki) AFF (Btk)H9 Cry
IA(D) M, Gl —A 0 WEEERREH W R E TR MERHFEF T RR
e — W E R (ECB) efhsithl: K, (2) —MMAEWER, MIGEE RS EERS
B R A A AR, T LAER— AL B0 SRR i

g O TR ARG E, WX 4334CBR & 4734CBR A ERMFIRIFH TS
48 T A TTI B BRI K E T IAET . IR 4334CBR & 4734CBR ¢
2 E R R S g B R SR B SR, B, #WEE ECB ATBEES Bri
4334CBR R 4734CBR #7%r B4 M2 0B EHFYE, FLER 5| E kA el
ECB K EREKIMAR B.t.k. MAEDREANN.

ekl Bl &R (AAFC) A, LI AE A E a5 EE ECB
B EW B S HME M ATASYE. BSR Northrup King 4 @ E4383 THiLFRIR, H2K
3 0 STE M T SR P AT L S MR I CA R I, TRAARME B ECB R L HERTTR
FERIEERE . A XX e RIS BE. 5 AAFC (B#f%, Northrup King #F
G B 4 T A B R LR A R R, N AR A R R MR R BT .
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& Aa-aHE, Northrup King *Eﬁiﬂﬁﬁﬁ*ﬂé‘%ﬁ.ﬁﬁWﬁﬁ&%ﬁﬂﬂﬁiﬁiﬁ’sﬁ‘fﬁﬂiﬁ%E
R E R (EFERRLE R, W ECB d LR I R R AR TR, REX
Zh R N RE, Northrup King REar BDEE 3605 B Ri%45 AAFC. AAFC KHR#E
SRE R £ B T LA L AR 1 SRR S P RO, FsE R MIAERK: N
2 B RUGEIA s B @ B e I A, ARk Northrup King ATBITLE
BT AT BRI B R A KU /M«

H e AT 5 R s xt 4334CBR . 4734CBR E FRANAPRFHHEB, ERE
W i E— R R T AL E F RN, Ak SRR R SRR, OF
AT REM: AT R E AL, EE NSRS, Yk E AR
BSAE, SEHEFTASHR MR DA RN R E ST R RD.

TVER, B R E AN AT R R A R A R R T LA, AT L el
s AL 2 BTG RS B, E RN B ER AL MARIR, WX FF RIS O
Sl B A Nk R B A AL BEAE O A BEREH ). ARG S 2 BT, HL ECB
478 F R SR AL A SRR R R AR B R AR B R i L (R il k2
AFEATTZ AT, AR TR R B A TR R AE J SRR EEAR S REEMEAFTH) 5
NEE.

BATEAF—B BAATZESCH, BUR AAFC B R ILITIRYS - R ERAT I ) i

77 LI B R Z R o MEBREETRIZ AR EREE, BEHOLAHL —5325 |
Anne-Christine Bonfils %ifl.

I

Glenn Ilanson
Director

bi%. T.Francis; #uljBk&RAt; EC; HC (EMEWEA; £PR); MTHEE: WA
i1; #FE7: PBO; FHE: MRS,
PR (B %)

B st 4334CBR & 4734 CBR JerE BRI

1. PRATRARESFILHRMERE (ECB) FEE, fHBERTEARI. Bl
# R4 ECB B A T 2 FE L B X A R BT A S T AT R T B
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I *I Agriculture and Agriculture et
Agri-Food Canada Agroalimentaire Canada

Food Production Direction générale de la production
and Inspection Branch et de I'inspection des aliments

Food Inspection Directorate

Plant Products Division

59 Camelot Drive

Nepean, Ontario K1A 0Y9 Your fiie  Vatrs référence
Phone  (613) 952-8000

Fax (613) 992-5219 Ouwrflia  Nows référence

May 3, 1996 3625-6-10N1

Mr. Kevin Peyton
Regulatory Specialist
Northrup King Co.

500 Olson Memorial Highway
Jolden Valley, Minnesota 55427
fax: (612) 536-9381

Dear Mr. Peyton:

We have reviewed your application for unconfined field release of two transformed com hybrids (Zea
mays), referred to as 4334CBR and 4734CBR in the present letter. These plants have been transformed
with: (1) a quncated version of the cry/Ab gene of Bacillus thuringiensis subsp. kurstaki (B.tk.), coding
for an Insecticidal 8-endotoxin that confers resistance to the European Corn Borer (ECB), a periodic pest
of corn in Canada, and (2) a bacterial gene coding for a protein that confers tolerance to glufosinate
ammonium, used as a selectable marker foliowing the transformation process.

On the basis of the information provided to us, the unconfined release of the comn hybrids 4334CBR and
~134CBR should not pose concem to environmental safety, and is therefore authorized in Canada. Please
>te however, that ECB could develop resistance to the B.tk. protein produced in 4334CBR and
4734CBR, and that this could contribute to the loss of topically applied B.t.k. microbial pesticides that
could be used to control ECB infestations.

Agriculture and Agri-Foed Canada (AAFC) believes that sound management practices can reduce and
delay the potential for development of resistant ECB populations. Although Northrup King has submitted
an insect resistance management plan, it is very difficult at this point to predict the extent and rapidity
of resistance development without field validation of the proposed strategy. These corn plants should
therefore be responsibly managed. AAFC understands that Northrup King will implement the developed
pest resistance management plan that includes the items outlined in the attached Addendum.

If at any time, Northrup King becomes aware of any information regarding risk to the environment,
including risk to agriculture such as development of ECB resistance to the corn expressed insecticidal
protein, or risk to animal or human health, that could result from release of these materials in Canada,

il
Ca.nada. Recycled Paper / Papier recyclé
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or elsewhere, Northrup King must immediately provide such information to AAFC. On the basis of such
information, AAFC may re-evaluate the potential impact of the proposed release, and determine that
additional conditions be imposed, or if the risk is deemed unacceptable, revoke this authorization and
require Northrup King to take any appropriate action necessary to eliminate or minimize the risk.

The present authorization relates to the environmental release of 4334CBR and 4734CBR corn hybrids.
Also, any Zea mays line resulting from the same transformation event may be considered substantially
equivzilcnt to these lines, provided it is known that: no inter-specific crosses are performed; the intended
use is similar; these plants do not display any additional novel traits; and the understood pest resistance
management summarized in the enclosed Addendum is applied.

Please note that, while determining the environmental safety of plants with novel traits is a critical step
in the commercialization of these plant types, other requirements must be addressed, such as the
evaluation of feed (Agriculture and Agri-Food Canada) and food safety (Health Canada). Until these
safety evaluations are completed, materials derived from these ECB resistant corn hybrids must not be
used for animal feed or human food. Also, until food and feed safety approvals are given, these hybrids
will not be registered as varieties under the Seeds Act and Regulations, and cannot be advertised or sold
as seed.

A Decision Document, which explains the rationale behind our decision, will be made publicly available.

We will also inform provincial agencies of this decision. Should you require any clarification about this
authorization, please call Anne-Christine Benfils at extension -5323.

Yours sincerely,

Glénn Hansen
Director

cc. T. Francis; Provincial Contacts; EC; HC (Food Biotechnology; Bureau of Biologics); Seed Program

Officers; Variety Section; Feed Section; PBO; Director, Plant Protection.
Enclosure (Addendum).
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’ DETR DR LM SMITH

CHEMICALS AND BIOTECHNOLOGY DIVISION

ENVIRONMENT
I TRANSPORT DEPARTMENT OF THE ENVIRONMENT
REGIONS TRANSPORT AND THE REGIONS
FLOOR 3/F5
ASHDOWN HOUSE
123 VICTORIA STREET
Novartis Seeds AG %J?(NDON SWLE 6DE
CH-4002 Basel
Switzerland DIRECT LINE: 0171 890 5240

DivISIONAL ENQUIRIES: 0171 890 5275/5277
Fax: 0171 8905259

OUR REF: 96/M4/1

pATE: 9% Tume 1998
Dear Sir

ENVIRONMENTAL PROTECTION ACT 1990, SECTIONS 111 AND 112:
CONSENT TO MARKET GENETICALLY MODIFIED ORGANISMS

1 The Secretary of State and the Minister of Agriculture, Fisheries and Food, acting
jointly, hereby grant consent to Novartis Seeds AG, CH-4002 Basel, Switzerland, for
application 96/M4/1 to market genetically modified organisms in accordance with the
limitations and conditions set out in the Schedule to this consent and the Commission
Decision of 22 April 1998 (C(1998) 978 final) (OJ L131 5 May 1998 pp 28 - 29).

2 Insofar as they relate to the protection of human health and safety, the terms and
conditions of this consent have been agreed with the Health and Safety Executive.

3 The explanatory memorandum attached to this consent explains the limitations and
conditions set out in the Schedule and contains important information on the general

conditions and other provisions to which the consent is subject, but does not form part of
the consent.

Yours faithfully,

Dr L.M. Smith
Chemicals and Biotechnology Division

By authority of the Secretary of State and the Minister of Agriculture, Fisheries and
Food, acting jointly
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Peter Gerner #£%E

HEES

Syngenta Seeds Pty Ltd.

Locked Bag 1335

Dandenong South Victoria 3164

% T3 Bt-176 T KM A385 B i Xt Be-11 EXKM A3se T HiFMER

1999 4E 4 A, ANZFA 23 TEFEGN CEAFERE) (GRMFHEZE CREIRE
FREE) 1.5.2) diff A18 b, # Bt-176 FK (A385 SHi¥) M Bt-11 K (A386 5 HF)
RInEEaRiE. ANZFA BE23HXHA HFED TIF#HIFFELSR, WHIXPR LR
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Peter Abbott 18
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FEER BRI, ANZFA
2001.12.8
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M £4 DEC 2000 ANZFA

Australia New Zealand
BY: Food Authority

------ TE MANA WHAKARITE KAI MO AHITEREIRIA ME AOTEAROA

55 Blackall Street PO Box 7186

Barton ACT 2600 Canberra MC ACT 2610
Australia Australia

Ph: 61 2 6271 2222 Fax: 61 2 6271 2278

www.anzfa.gov.au

Mr Peter Gerner

Managing Director

Syngenta Seeds Pty. Ltd.

Locked Bag 1335

Dandenong South Victoria 3164

Dear Mr Gerner
Re: Applications A385 — Bt-176 Corn and A386 — Bt-11 Corn

In April 1999, ANZFA received two applications from you seeking to amend
Standard A18 of the Food Standards Code (1.5.2 in the Australia New Zealand Food
Standards Code) to include Bt-176 corn (Application A385) and Bt-11 corn
(Application A386). These two applications have been assessed by ANZFA and it
was concluded that these genetically modified foods were as safe and nutritious as
food derived from traditional corn varieties. The ANZFA Board agreed in February
2001 to recommend to the Australia New Zealand Food Standards Council
(ANZFSC) that food derived from these two corn varieties should be approved.

In August 2001, ANZFSC accepted this recommendation and the Food Standards
Code was amended to include food derived from Bt-176 and Bt-11 corn. Food
derived from the genetically modified Bt-176 and Bt-11 corn varieties are now legally
permitted for sale in Australia and New Zealand. The amendment to the Food
Standards Code was gazetted in August 2001. A copy of this gazette is included for
your information.

Please note that updates to the Food Standards Code can also be obtained from the
ANZFA website (www.anzta.gov.au).

Yours sincerely

(1 M
Dr Peter Abbott
Acting Program Manager

Product Standards, ANZFA

J¥ December 2001
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