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BRI T S8BT, R AR, TR S R AT 2
5. BT R 20 25 B 5 RO ST AR

135 5ERAG T EMAEY I EN) WESKR, B AL
AIFE A A (L) KRR E LIRS 2 BT 7~ & 58 o

9



ISNES 3-8RI A R ilb L

FEEBARGT, TORMLIENINRIABEY BAT @ RAESYR R TKRIR
RFONEWRER . JRAEZRRSEIE e kAR, RN g AA AR .
FRNA i R RORIFAES KR, FN TRB A SH IR R FH. ToK54Y
HAEM AR R RN, TR A 200 AR BB AR R0 o

136 HESTREWTHAEBELELREE;

TSR, Eh A KRR, R RSB L
137 WREEAEREHENEmIHE, NEAZEONEAE
BEREXERRFEEH . TEY. TEWEENHNTA.

S b R EOR A 2, FORAE T E BRI R I, A
re AR E AR, ik, AR IR

1.4 SRR LT R
1.4.1 FAERE M,
TAKEAEREREN, EATE TR ES DRI — 8. AN &
A8 AR MK it sl o S AR, TS ik 2B B b
142 2 A K EREL WA A KE RS AESITE ™ £ A
Frt
H BT TOREER B FOK 138 4% A8 ook N SRR Bl AR A8 A 858 77 AR ik AN R 52
143 EERLHT 5 LAY B HAT R & W FUaC iy 7] ek

TR S HAB TR Y284, EATTH i8], BASRGR AR AN
MR AR K PRUONEE O FOK R TIN L, s A5 A 78 21 [ A R oK g mT
RETEIR /N
144 EERKBGTERE A (FlnflEd) SHATREY R HHW
" EE

FEARSTRS 1) L3 BOA K I IR KT R A2 I G, s o
FEN AR IR RAEHE 1 B RO ML R0 CLRNAH B A2 B AR TR AT AL 1Y,
1245 NI AR AT UE I 2 AL B 5 1 0 T AE A5 LA ) 54 4% 2 4H i1 P ORAE 2 T Hh 2R
. HETEERTE LT AT U R B 2 gt (R R IURE & B R K AR KT
S AFRE BB o 10 HABBATUE SR R IR B TR 10 5 B8 22k R e 72 22 L
SRR, IERARIE . BEhh, FER PR TR EURER R RN 7 b
1.5 & AR B BE N 77 vk An M 4 6 O RE

T VRS LRI K 0 FE L AR 17 U, SR B S
A FRTE. BRI TSRS FR TN TR PR TR, RS 2 )
AT F AL

10



1.6 S RA ey A 5T AL

7
17 RELBFN, ZRADPER T —FF RTEX G ZEEWNE
2F R

EREPNE, TORISNARSE S A BAT Bk, XA A D 1] RN, B T AR
JRA i R EVIR AT REVER o AL, ARE CROFZ I K 2B W) 22 v i 2
IME) BT R NE, ATH K AEYI AT RN
2 BEBAHELEFN
21 $ A A 3\ BB AR AR

FEHARMARI R ATER R 2 8 (PEG) JRAFAEEEALK T IF R T
PO B R R ORI AL S AF T 25, 1545 HE R 1 K 3R 0X Hh pat 3 K 4w i [ PAT /pat
B B2EECBREEBE . PAT/patit A i {3 £ KA 2 IR R WiE &
FS M B (1 S e 4 o Gn SR X R OR S, P R AL 3 S ROR AR Y AR
SEME, FEEDILT.

2.2 SERTHE N B BR 7 5 B9 DL R
2.2.1 NI A/N R, B IR AT

FORFAFAE T25 R I 4 0 i A AR B AL i, B ki iA
PUC/AC 15 | pat Sk (R N B K IE K AL MR 1, IR A e B R it

SouthernZ A2 MIPCRAMTIESE,  #5FEPH £ OKT251  pat & (K LS UGN, 1E
NP35S-pat-T35S 71k & i — 43 M A7-4E - ampR(bla) 3 (R 4k W 2L B - 294 25%
R B Rk

T25 i A O A g AL ot IR 1o
R1: TSNP R TTIE B4

SENARN | HRME i

SMEDNA | 1-308 | s fl# 5

T-DNA 309-4447 | i N JT-DNA

5’bla 313-5 bla K] )5 7 41

T35S 1130-925 | SkJ8 T pDHS LR AR I FEMPSE AL M- B35S 1E 1

pat 1701-1150 | N &R pat 2L, ST FIRIE T S)bs i
% H (Streptomyces viridochromogenes)

P35S 2260-1730 | KT pDH51 %k 4 (AL A6 i 75 35S 5 8)) 1

Blajv Bt | 4100-3435 | }% 12196 £ /% H #2861 /yblati K /¥

P35S Br | 4447-4095 | % R8O A% H k43379355 3l 17 5

3| ZDNA | 4448-4597 | 3°{] 3 FE 41|

11




WREDARE TR, AR R TTRAS o I ER

B 1: T25 @AFF KNERFF)
2.2.2 P& X3y A /NFrTh gE

DU oK T25 J8IE 3N pat D8 1M SRAGHIN 32 B 577 S AL B I RE 77, PR
T25 F oK AR o o L Br BRI H B AL

223 BEWEFWZERFHMEIFHELERTFF;
A. pat JE[K KN R 552 bp,  # R 5

W DR TR, AEAR AT A 2 R

B. PAT/pat & 5 183 MR, #HEF AL T 5

1 msperrpvel rpataadmaa vcdivnhyie tstvnfrtep gtpgewiddl erlgdrypwl
61 vaevegvvag ilayagpwkar naydwtvest vyvshrhgrl glgstlythl lksmeaqgfk
121 svvaviglpn dpsvrlheal gytargtlra agykhggwhd vgfwgrdfel papprpvrpv
181 tgi

224 AN FH|EE A PR EA (BREEABILEAR, HERE,
S, SULEEEVAGFE) RE#HE T %;

i R AR R BEAE S,  [N 3 N B ettt
2.2.5 N5 0¥ L4

PR JE R 1K T25 A FLARFE L IR £k (A FIB73) 2L K ZHDNA, FIF P35S
PREFAIFEAL TR (pUCIAC) FRENNT— R FIBEY) 7 Btdb AT SouthernZ2 52 /A ([ 2-
KI5) . 2 DA ZH DNAHE AT BE i) 4 B U 15 21 ' DNA R B FH 2 i 0 g Fse HRL Wk 23 85 5
AL BN b, K BN 5 P3SSERENHEAT A8 A8, RAUESEP3SSHIHE VA H5e B
T-DNAFREF 34T 4 AZ, UESEDNAFE S 1T

P35S ¥4 (B 4) ZARER:

oK T25 F:[F1ZH DNA H Nco | DI A, FF5 P35S $REHIHT RS, Sk
Il 8000 bp Z2A5 K/NHIHEE Fr BORI 4600 bp 24 K/ANHIEES B (WK 4, 4
PKIE )

oK T25 2 [X2H DNA H EcoR V BVITHAL, I5 P35S #REMHAT A4S, 45
RINL) 11 kb ) 3534 F B TR 190 bp YA &5 F BB /N EE 3 (K]
4, %5 53KiE). P35S 45 579 EcoR V 34 Fr B AR BAG AT A] [B1 5 .

E oK T25 £ [F2H DNA A EcoR | B§VIVEAL, FF5 P35S $REF AT 458, 45

12



RILTHRI A /N 1342 bp A Bl 3o 34 B (KT 14 kb) (K4, %58
VKIE). P35S #K4H 5 5°3 EcoR | 4 BEA B AT [R) Y5k

oK T25 2[R 2H DNA H Dra | BgV)w1k, 15 P35S $R&F T 428, KL 2
400 bp =4 K/ 5200 bp 224 KNI RS FrBe (B4, 28 9 3KiE ).

F P35S %1 AT 15 2| 10 T25 Southern ENZE A2 45 5 5 T25 46 A7 51 1 4544 —
B AAGINF) 57 H ) 538 Fr B o X ek BLIE S AF 6 B R oK T25 FAEAE A P35S
JA T R B

BATEALREE (B 5) RTER:

E oK T25 Z:[A2H DNA H Nco | BEVIVEAL, FHS5FALR T 4458, 58Kk
Bl 8000 bp 7245 K/NKIHES A EXAT 4600 bp 245 K/NMREES B (WIE 5, 55 4
WKiE), XA BEE S P35S A3 THREN 4438 .

oK T25 (K20 DNA H EcoR V BEVITEAL, FF 540k pUC/AC #E4T 7%
2, R RIEANTHA/NMEEE S A B 3800 bp 24 K/NK RS A BYR R 53
BEREB, 211 kb EAK K BER 3 mEA B (K5, 55 kE). X—
11 kb ) BE e 5 P35S 8 3 T iR4H 44752 .

oK T25 2 [F2H DNA H EcoR | BEVIVEAL, FrE5#ALRLIEAT A3, S50k
Pl 1342 bp MR B, —AS 8 Kb A 1 573 B i BRAI K T 14 kb 1 370 38 &
FrB (P 5, 58 8 Pkl ). NS BOFN 3 i A A Bt B RE 5 P35S Ja ol T HREM 24732

FOK T25 2 [F2H DNA H Dra | BgUIEAL, ISR T 258, 450Kk
H—/> 692 bp BINEB A B, LA 2400 bp £ 4 K/NAIT 5200 bp 24 KNI AN H
HHEB (E5, 59 WkiE). XWNESHBEES P35S B3 THREH 438 .

FHEEAL ORI EBRET AT 2458, S5 3R FTA B BER B AR /NS S TR ST . 1X
— WL LE EAIE ST 1] 45 1) T25 JE K41 DNA BT 5

25 b, FHP3SSIRETHHT I8 AT 45 B 5 T255 N H I 45 KA — 55, B a R
PRI AT B, UESE TR BoKT25 A E P ANP35S R 5 7 H B

13



bla T 358 pat P 35S ori bia

‘P 355-like’
Plant DNA _ I Plant DNA
f x r h——g_ﬁ_
3779 - 3TR3 (ATG) 2 Position in pUC/ A
Position in pUC/AC

Duplicated part of

Deleted part of
P 355InT25

bl in T25
L
b.\‘aT T35S pat T P 355 T ori T bla T

3779 - A7H3 (ATG) 1218

1321

1745 2023 (TAA) 3r7a

B 2: BEHEFETEK T25 FiEAE

14



3-prime

5"Pﬂ|'|'|ﬂ i 1
flanking DNA bila pat P355 I::TI bia Pass flanking DNA
F - _ |
2271

Neol #—— 271 0p >2319 bp N
Econy 4 >1649 bp 190 bo >2751 bp .
| >835bp 1342 bp >2313 bp "
EcoRll —>
Dral 4 >3391 bp 19bp  692bp >488bp |

P35S probe P355 probe

——

Transforming plasmid probe (pUC/Az)

Bl 3: BRI EOK T25 KA 3T KM

15



. — 14057 bp

S 5077 bp
T —— 4749 bp
$h 4507 bp

—— 2838 bp

—— 2459.2443 bp
—— 2140 bp

— 1986 bp

— 1700 bp

1159 bp
1093 bp

— 805 bp

& 4. BEFRTEK T25 [ Southern Ze3F—#%4t: P35S #4t

B LR -

VKIE 1: WEBAAADNA: Pst | BfgYIw AL

VKIE 2: BPAETECK B73- Neo | JHAk+ 1 M4 U1K pUC/AC — Hind 111 3546
VKIE 3: BFAERY LK B73- Neo | YHAk

VKIE 4. FEEREK T25- Neo | VEAL

VK 5: ¥ E R EoK T25- EcoR V JH AL

VKiE 8: A3 [A FOK T25- EcoR | ¥ 1k

VKIE 9: ¥ B[R KK T25- Dra l w1k

16



o 2459-2443 bp
— 2140 bp
— 1986 bp

i =—— 1700 bp

1159 bp
1093 bp

[l

. — 805 bp

Kl 5. BEREEK T25 i Southern Z23%%—4#54t: pUC/Ac 54t

B LR -

VKIE 1. WEFAAADNA: Pst | BfgYIw AL

VKB 2. BPAERI K B73- Neo | di4k+ 1 M4 DL pUC/AC — Hind 1113 4L
VkiE 3: HFAE EOK B73- Neo | W1k

VKIE 4: HELRIEOK T25- Neo | yH 1k

VKB 5: H B[R EoK T25- EcoR V yH 1L

VKIE 8: H: B[ E K T25- EcoR | ¥4k

VKiE 9: ¥ EL[F KoK T25- Dra | yH1k

17



23 B EHSREHENEE, RENLHR., KIE. 4. FHEM
Zal, BFRBRERELEZRMEURET T GEET N A TR K,

JF R pUC/IACZpDHS1 8 AR KIRTAEY) (El6) o W AERBSEAE s 25 1) J5 3 1 F1
b7 HIHE N B ARPUCI8 AT 5 32k I B DI 5 7= A T 3k pDH51.. &
patFt [Rldi A\ 235S J5 87 A2 1k 1 2 (8] [ Sal I /&5 _F R34S pUCIAC. K& R 81

b B RIEFAEM S AE M 28, (HE 13 F a3 2[R %2 T-Brassicaceae.
B BRI R 2 oK

B TOHE BRI R (Kl6) JE T2 R R kdiA .

HindIll 399
£ EcoRT#03

'[::355&
~ /s

b lactamasesoa 500

3571 Dral |
Psil62s

iSall63]

. Belll639

.BamHI&77
pUC/Ac PAT
— 2000 LR .
3982 bps " Xbal 1037
2879Dral -
2860 Dral -
%, Sall] 189
% Xbal 1195
BamH] 1201

BRI 1747
& 6: #fk pUC/Ac EiE
% 2: pUC/Ac R4 AR

ZHERKALE W S SR

412-618 35S # 1k, >k H #ifk pDH51 HIFERE=AE M7 2 (Pietrzak M. et
al., Nucleic Acids Res. 14, (1986), pp. 5857-5868 )

619-636 ERUNEZES N

637-1188 B R pat FEEK CR B ZRA7340 BE R 4 1 = 2R 7 1) (Strauch et
al. (1993) European patent 275957 B1)

1189-1216 | AN Z 4 LF A

1217-1746 | 35S 5 3+ K H 84K pDH51 FIFEMISEAE 7 7 (Pietrzak M. et
al., Nucleic Acids Res. 14, (1986), pp. 5857-5868)

1747-411 | 4k pUCL8 751, ELEE B- NIk IE BRI (5 2922-3782 fin)
55 2163 A7 1) E #E £ (Yanisch-Perron et al., (1985), Gene 33,
pp. 103-119)
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2.4 HAKFEN KA B F A
241 BT FHRN T8k R BR ey 4 A

7EPUCIACH 4 i pat & [K ZR 1K [ DNAFF 51 214 (135S Ji 8l 2 1k 7R YT
TEMRAE R o Ja s T AL T 50k 1) 412-6 18 AL B IE X T 2 8], 2 1bF R 547
T1217-1746 0 i ZE X 2 6] . 35S/A sh T2l Y a8+, B iz R A
PRI ) 1 BRI
2.42 FRInEFEfREEE AN, ThEk KGR & ey 2 AR

AL FARPUCIACT A1 FE i, ampR(bla) 3 K4 FAE & FtEbric 2, &
i3 TEM-1B-lactamase. ampR(bla)Je Kl & K W #T & 5% i KT TnA3 — 5543
TnA3 2 AEAE T &Ml kR T . ampR(bla)Ji I ZET25H i U1 H ANk
TEPUCIACE A H B 2 pUCL8 T HI T A& 1 —5 73, A T-2922-3782 7 Bigi % 2 8] (£,
PRpUCIAC)T Fr B it L6

243 AR EEFIINAR R EKIR (0 AT 6 R £ 4
s

75 B E 2.4.1
2.5 #HAERH T *,

AR (PEG) A RS EREEAE N A R 5%, K A o Ao
DNAREIEG MR, BHIMAR L —EEER, Fpathk K3 N F oK, AI7ES
BRI 3G TRk R IR RAE IR I VR, HEDIIR S8 G 2 T AL I SR AR R AR R
K o
2.6 HNFFIRIEHIT A
2.6.1 HMANFHIRLNBFEMEL, wiR, £, 4 B R BT E;

it Southern blot4 T, 5 B4 A7 41l 35 DH] 6 4 4 \ B 40 M et f v . 74K
LB AT RIBIPATER I IE T, (BAEZE. . ARAR 7 (kD FRils] 7S
W
2.6.2 N FHIH R E R L9 T iE;

EFRFAEMRI A AT CELRIE Astene) #5264 TR B2k, 7E2-3M-3, Xt
T K T 25055 it 4 B 77 544 B (0.5% Liberty #1150 mi/m?). 5% FH BEIE % 3% 2 Hr
(ELISA) MHAEF AN KB (VS-VORTREI) AT 25H0 A 5% i s 55 571)
(PIAEEL LR AN A2 Bk 700 A B A R OKRE i I s ZERR R b AT VRN
i RCKASUE AR

MR B R BEH L 5 MHSIFEAR, TERER A TR 2B
FRAL IR BL i CFRUESR N2 i+ PIC F1 DTT) 42Ul 42 & . 101
1 BRI A 50 mM Tris pH 7.5, 100 mM KCI, 10 mM EDTA, 10 mM
EGTA, 5%, 1 mM EHEZEF K, 5 mM e -ZIE-n-C.fR, 1 g/mL HiE E B,
1 pg/mL ZHE A KEE, 1 mM PMSF, 1 mMDTT, pH7.5.
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i, SR EA S E

BRI N2 5 I ASFEIF E TR B R URE S R, 7 4CHI%MHET,
A 250 rpm (33 B HE 3 10E 30 min 5, A 12000 g #9250 /7850 20 mine N T
fi5E PAT/pat &1 ELISA &MIFR, 78 V5-V6 4K, UEEm PR B =K
HEIFEA, H45 5 R A BRI . K s B B 4 U EEAE IR FLE

PR A5, H Bradford & A 5E &7 RN @ S F R 32 IR [ (TEP) 11
R, HAnEAaEAENEEEAR, W% 595 nm # KA EEE .,

iii. ELISA /pfrds %

TERTA A KB BRI o AT L 23 rb, B s 3 DR R KR o o S R A 0 28]
PAT/pat & H o 7E T KA EAE KB, FEFE R TR FAIZE TR i) PAT/pat 5 H &
B £, (HE LD T KAR B T35 PAT/pat 25 [ & B AE V5-V6 A= K AT Rl 3
HASEREAAR (B D). 78 V5-V6 AEKHH, BB Tk B i PAT/pat 22 H & =
FHREFER TR ZH R EAS &, /GH &K PAT/pat SRA S EMH Y. fEEXK
IS, FEFEDR KM B ) PAT/pat 28 A& i TR R KRR A 22 R
S, JGHZFK PATpat EESEMY (B 7).

CJlLeaf
—I_ 1 Stem
I Root

PAT concentration
(pg/g fresh weight)
-

]

ST I M -

V5-6 rrﬂfure
Growth stage

B 7: 7E T25 TARKPNERBBARALRFH PATpat EHEE

HRENTARALA G E R (TEP) &&, RIS HUR KA T
HEASERFTAIRERY . BRI TR ISR TEP & & EeghiiEoKmt
MZEPHE, RPE TEP & EAE V5-6 F R ALERF A2

PAT/pat F LAY TEP (MIHEHUEEE M) Ao R, 1ERTE A KB B
Hh, ROKI A FZE R, PAT/pat S & EART T IE, MRAE PAT/pat FEE & & (/&
TEP Hrth) FEARGERFAAS . 1 Fr i PAT/pat 25 A& =70 [H /2 3.33-1.58%, ZE+
72 0.52-0.277%, M+ /& 0.672-0.56%

2.6.3 N FU|RLNEEM,

FARUE o A /R B A A IE W T25 K HA PUE S BRI IR, MM & 1 patd: 4]
O E BRI TR (GR3) o AREE 51 A 58 A 1] A SR8 A2 ) 3l
R N THREITTER, X2 S BORNT BRI S AL BRI O 1 i fRAe e e, fE
BN F RO A 7 B B E SIS A RN 06 Nk PR R A 1 DL

20
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®3: BENRETHIEERERES TKRRERE 0 EEE

o A5 i} 5% U X2e
T25 1 305 337 1.60
2 192 165 2.04

a 1=16 N ER R LS TR G4 A 74458 2= 24 JE R IR G Tk 54l & F 4%

b. X2K I VA W FEEZ R (p=0.05) (p=0.05l}, X2=3.84, df=1)

27 BAE LR, SEBRALEZE T 50 AMEX S EHBENL
gx BTk, TR T25 RAMIERERE VR 4 R 5 A ik B 4

HAE . W CRVFEIER A 2 2T BB ML) BB T RMAMR

brifE, T IOKRFAC AT T25 (2L DRAE T ik E 128 2, AsUmae ik A4
Mz ath, Bk, ZeEg08 1.

21



3 A AR 2 EITF
3.1 #AFE MR R AR

VA oK T25 Bt AL Fe e TR AE , FERCS AR By [F15E 3 IR JE AR
B73 x [B73 x (B73 x¥1b 1A T25)] MA. HE89 AR H A Mk, HX &K B73
) DNA, 4ifb)5 (% 15 ug) A EcoR | il BamH | JH{L 2 J5, 5 EcoR | JHALI)
35S-pat kA Br— e AT B IR B F vk, FEER RS B e eI R T e .
F Pst | BgUT IA-DNA 15 DNA 73 F &5k, 181t Southern 2252t il pat 2 [A]
53 B 1 pUC 35S-pat FEK 1) Sal | JE4k A BE CHH 552 ANSEZH i) 3E A7 U
Fric, HTERER .

R ARV R &I EARRT 24 5 pat ZE K 2222 1) DNA F B
BALAA T25 & A 52 38 1K) pat #R & LR (1.3 kb 4bHI K B (B 8-A). 5 EcoR |
THAL I 35S-pat Hx & HE B (5 pg DNA) 2385 S i a, mIHEl g 14
2 UL pat FERIM RS 3] T FOKFER 4 A

LERAAR T25 e H 548, F BamH | W46 DNAS 7F T K FE K H A 5 — A
AN (K 8-B). BamH | 7& 35S-pat ik &3[R A 2 ABEUINL 55, BI 213
HREEEN (pat) 19 877 bp 4bLLK 35S J&3h 75411 1201 bp ib. 7EE 8-B 1)
JEE#E AT W, 324 bp ) BamH | {4k A Bt 7F 1.5 kb &bw] WL —255R I 4 T 461 (38
2-5 VkiB). T pUC/AC BN FEA 57— BamH | FRE|VEBETIAL &, PR X
MHE 34~ BamH | BRHEPEAL SN 24k 5 15 pat FE PR S Ar i AH &R B 25 [
Ho HTEANEE, AR ESEA AR pat 2 F 46\ N 751 B AR IX
— kM KN A

£ 1.5 kb 25 _ERI997F (£ 2.5 kb) FTAERE 1T BamH | BRAIPEBE I A 76 4
PIED CGRRIMHALD T 51 .

FERAAR T25 A LB — 26 TE M 10 2%, IX— SRSt 5 etk T25 A& —4
pat & K AR R . SRR SR, il N B2 D AL A B3 AL s
FasE Mo

22



A FcoRI B BamHI

1234567 123_!.55
1,3Kb_+ - - - - - i*-i 2.K.b
«—— 0,3Kb

& 8: HEFTEHK T25 i) Southern 2455 &

B _ERE U -

VK8 1: HE89 JE#E I K 1 A A ik

VKIE 2: IR A

JKif 3-5: 15T 3 RIHJE4E B73 x [B73 x (B73 x# ALk T25)] Mk

Vki& 6: HZ % B73
32 HAFNMEYEXHRBERNEY ENRREL LM T HNEF:
3.2.1 AFH 77 A AT

NPT T25 5 R & MRS dh Rl X, £E 2 KIS X Ridgetown A1l
Breslau BEAT HI AP 5 (RCBD 3 NEED . B ZHHI 5 Z 70 Honk B 2t
170 #r, JERIAT LSD W57y B T BN (p<0.05)

R 4: 1995 AR Z KB Ridgetown FifE BB E TR M RAFEERER TR R
REFMER RS

==
i R KA % BE| % FEEe | % Kore = o R

wik | T | g
T25-
H 25B.2 KA 87.2Db 111.2b 107.2 b 5.0ab Oa Oa

N —/:ré:ﬁ
2;%;;; JE#63E5 | 105.1bc | 1256b | 1070b | 11.7b | Oa | Oa

e 372 | BMLARER | 128.2¢ | 130.8b 89.9a 1.7a | 0a | Oa

Jo8390 | miMkA AR | 1128bc | 93.8b 85.7 a 6.7ab | 1.7a| Oa

a BCEME AR PRI E 2 RAMUK I 7R DO P BHME R .
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% 5: 1995 AR R KHE Breslau MEKI BT R ER KM R MIERERN TR MR

RERAEH) B 55
= 1
kL H | o MR % PR % kst | IR | BEE | B
T25-
B.2 T &k
A7S _ _ . _
HZ (T25) JE# LR | 92.7ab | 111.8bc | 100.7c | 5.0a | 0Oa | Oa

S 372 | mER AR | 1214c¢ 126.7¢ 92.8b Oa Oa | Oa

e 390 | miMkER &R | 1123bc | 94.1b 88.9a 1.7a |17a| Oa

a BRI E A PUREKE 2 RAUK I B E 7058 DL AP BE R R

1995 4 FH [A) e Z= 7 S AR O B a il R bR ] (3R 4 ISR 5D, MIERIT A &
Horbs B VAR EOKEZ AN, RS RN T25 FIARF I D U555
PRI R MR 18] 22 22 5% . Breslau 3X —Hb sl ARG 5 PRDRFRL 0 25 /K B T R
LA I S L D R AR AR, T25 AR ALK, pat BRI REGMRB A
il 32 AR bE BB 0K B B A IR

3.22 e XA RE

AR A SR T — b EAR S KB LA 10 S e R A LA 8 5 B
(6 . SR1, Gt L HEME SR S E, V2 ML S B T oK 5 Rl i
G K. MEAEAE TR T, ARIEAE T METE A THRbR s I, A
BHERF . REMIRBIE LA S R E N T25 Tk 5 IR RNIR T K AT
TER2E 75 5, pat i [H 525 R 208 VG 8 52 AR EL o 0 K 58 L Bl AR 3,
PR R R B R B0 B B, RIREH, ZEHERS A2,

3.2.3 {RERHH;

T25 FHP I B 7 e TR R 5 N R SR b T 1 R e ) S8 AR AR Fr e i 5
HO FEARES L, BT SRR R Z 5,

3.2.4 5,

T25 KRR IR KA R EZ ) 52 25, FRIE 1995 4E7F 2 KRS FiA
H RS IR 25 5, PURR S B £ ok T25 EE. 8. Z6IR. B

BRI F R EMRE, SE TR R EEZER], P ARG N S AR
B TR .

3.25 £FFEE

FARR MR I, JENKNTIA ARSI, ERgA
REAF N BEIMAE IS o RS IERIMIET, FORT LU IR T A, ARME
il 5 2R H AR RE U IR & B UL 20595 5 bR . AR BT AN ] BER A R
HIREAE, BAT NIET I FRFF A K AT BEBLALA -

AR H TR 45 A, T25 IR ZVEIR- S AR R 2R DR BEOE W e 2200 . BT DL AE
1P FHE 15 H M ERM .

2003 F I ARAE R AR EBEAE RS . TR SR A6 N R BRI oK
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M HSEARSE, HBER, KB RE. A5, keSS b LR EER, #
HEEHF T E R EEZRALRE, SRENSF NI TN LREEER, &
R FRFRLHEZER, FRELREGE TR E, (HHED R,
AR 22, RIAPTE B T oK T25 JER KN pat Z& R [ 5] N T 38 55 52 A AR K (1
A7 TS RE

3.26 HAFEMAREY T mEMAAY . IR EN R BN
B BRI

TR R YA, HENNTHUTRESEI =™ . ToRTEk Tk
BRI, TORRFRE, TIRFEA R L. Bk, EIKRMHEX B
IR REIR B SR H AW .

R ORI RIS 3] 28 74 AF 28 5 29 A B AR A ) 1) RRE 56 B R B35, RO AR
R E R EOR A2 BRI, eI R AT SR o Af AT SE X . SR RESR A ZR A
XL X 5 R TR AR 1T, (HEAMKIR DR B SRS 2R (],
A NBRA SRS SR B BR8P A 5S4 2 (R B R 25 0t BAE S
] Fg 2 LA ANE se = M, B2 H ATy B R WBA R EANTRRIE . S04 AR 4
R A B, (HETRA T RE ISR LR .

AR T25 ORI, TR Y0 PRSI AR 5 SR TR
HEATSCH . AECRIIL T o AR B AE 22560 S 45 M, FIRLICR S
0 F 0 R P R, TR P T T4 . BRI 225 2
.

97 RAEHPRIFE A B oK T25 AEB I A UK, LR 2 MR
BE R ST T 2008 4 6 12 BAEGFHIBCHERT T H19C. S50300: 42
TR AEAE AR 0T RIS TS Tk, BT AP B 25D okl
ol P S TR B IR B0 — MR 150 m, ToRAEH) (0B U 47 ] Bt
KA 3 d, BRI LLRGE, UL TR T B MR X s 1R
FEHISESCHR, LR A RILTOK B R A SRS AN TR S C L, 6L
AT RS 5 TR A S S RIS R P LA €90 () 5 R 0 T e
i

3.2.7 B A A E ] REIE

FORAEFRE B PANE EE IR TN, WBCHPIRIBBUT N F 5.
FRAEM A MAAME, ESERAHRIENGERE. BTRE KL,
ToROLRE THEBIMEFRIRES, BT NS T A RERUE A 1. BARTK
FF AR REAE LI P AR &, B8 AR I P AR, (E SRR E ORI SR 2,
FF HABN R 2 S @I WU 2 VR £ B

UAHTFTIR, AESRPU AR S 4 R 0 1 ORI B AR SR, BRopss AR Tk
H S RARERFEL I, It T25 KA [F A8 Bk 5 i T ge ARy, iz it
KR R AMSOIN TR, T25 FOKFAR B SR AT RETEALE /N 1
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3.2.8 YU Bk A AW X BEAT £ R AR AT AT RO, L E TR
5 R 3 AR A R

T25 ;=4 PAT/pat £ H , PAT/pat &5 [ 3K A A0 Bk F 708 RS 47 B e L
Y. W PATIpat ERAT 5, BA a7 THF A &

XF T25 B Z 2 AT 5 U T 70 R W T25 5 5 R K 1 & 2 AT
2, WA AR FH A B AL BT R .

o [ RO R BE AR R AT 72 T 2003 A% A2 ) 22 1k (R 5 425 SR 2 B -
FEILIRI oK T25 Xf HIE Wi 2 pet, EYMESISEE. RBEE. M
05 IR ORT 0] S5 B IR AR B S DAL AR SRR T BRI R RSN S b, [
R B DRI B LA 35 5, BB T25 X FoK MW s 2 FErtisf B2
. BT T25 ASABAHIAIER, X5 ZEHE HE R R, T
KUFAE T25 KIS MR AR A F AR A — 3. A TR 2

VMG, JRRCA DR O R DR AR B i S 0% F R

L5 SREB T25 R SR B AT (R AU
3.2.9 M A ATEHAMA KA FEA.

T25 TOKBUA I BLTE 4 RE 71 9 B FAL RE TG SR N2, B ISR X
PR K i R IR A AN RS, (EE T B AR B PR AR AR
BB v i PR B R DU, AT AR AN A S A B 2 2 o

33 HAFMEYE X RBFEAMYEN AKBEZ W T ENE R
3.3.1 F;

FHARYIR A R R SNEER AT TR s 0, B SMNEERA %
BN, 5OEmMERFENRTELL, NREEE DRt £hREEE D
W56 T S F OV RIE R A, TR AR RIS I ANIE R R IE R AN 2 B
FIT 2z LR . L, 72 S22 1 S R ali6 o i 2 AT, XA YR58 FIPAT fpat
HE SR £ OKT255%58 HIPAT /pats FBEAT 1 45 K AN Dl e 75 T8I 0 5% [F) % 23 A

IV VTS

BELLEI R LWL EERE (PAT) 12 H120 1 A2B0F AR i M SR ER AR
o3 B Ot ISR ). S 5 A2 6 40— 3 L 07
LR S D0 T L 16K ot 5 S SRR L T DL TR A,
At PR AR RS 3 68 52 LU AT\ Bk RO 5 30,
B R TR KBRS B B

SRERAR RS I AE LOL64FE 4 B IR IR « SRR B A7 I 8 T 4 == IR M~ e 138
TAEYD, HEHRONRR . SRR B ] e A SR A NPT (iR
M EEB) MBEY R (L-PPTHIBialaphos, HERBEHIATAYD . S5 W8 L9
RIERE & L-F B (L-PPT; 5— M REICEARE —a R EENL-2
FIR—IR N B2 —

YEARIE, VF 2 IR0 R R AR SR A% Bl i VAT S R R 52 % o XM
SEERN A LR BN — e L, H R R X 2 EATE & L
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L F A SE G AR BT R o AT BT AXS B A T s, RN
L-5 % (L-PPT, FEZBRAIEVERMM) KA T LB RN

i B DNATAR 51 A patdi [K, NSO — 28 51 RENS R I5 PAT i ) e
MEFIL D) IXEEAEMIE RIS oK. . AKREATK S, i RIAPAT &
H, XLAEIRERR L -8B (L-PPT) MFEIE, BEXS o o Wt i & A B
A3 ROy BB B30 A i B A

X RIBHT LR B R R E AT 2 v, B8 T E A BRRIE. &
ESHVE PRI AR DL ER B T AE B AN B . Al & i AN T
Y. NGRS A EOR . PAT & A& HAh LB Bl —FE, Sk
AAEATSE B, 1A 20 %€ RS PR L — . AR [ bR A\ B 7
MBRAEREAT B — R A SLIRUE W], PATH H IS FIDIRE S A A 7 82 B T st
BUR A ARAE : E 5 R SR AN R IR BCH A [RIVE: , A N A
FEASADL ) T AV K5 ] DSk e A
1. EAEEFRED

SEIG HIZRIE pat J K B R AT B 7 AL K i 4 PAT/pat 22 H, DA% PAT/pat 21
H5 Bl BRI R A R MR . XEESER SRR, T25 oK AER
PAT /pat &5 [ Jii & % 4=

ghkg AR IhREREME I ELBGIE B W R LA TN 2. 1) F Edman F#f#2:
IEPFE A 2) RHE SDS-PAGE (-1 kv FEH A 4N 58 Ph I Ik e Bk 1 F,
WO Bk REATUTEE, e E A RS FRERE X 3) Western
B3R 53 AT A BT e Bl 115 A B B v VEA s 4) BRI SDS-PAGE Jeta ki, W
Pl H IR GUAR R s 5D PR R B A5 AE R R e B, IR EA 1A
A [) PR A A 1k o 1, SR A5 B R T AT T A 7= A 1 PAT /pat £ 11 53 2 A PR 300
AT L TAEBIZE T25 Tk =B PAT/pat A4, 8 KGHF 5 d =4 1
PAT/pat & H B/ AE T25 F K 4 () PAT/pat 2514 .

. 5CemERpFREER R
FIAHTHEAUBI %, PR T PAT/patsl 15 O # 2 1T BeAA1E R T

FIFLYE . N FHFASTAIZ S . BLOSUMSO0E /0 4 FEHEAT T &R T 41— 5L

PRI R DN 7S5k

o LTRSS oSO e 1 A 2 R ST T — B R
Uniprot_Swissprot, Uniprot. TrEMBL, PDB, DAD#1GenPept.

o SFEH YRS R YA T A R SR R . SRRl 25 A
FATICREFF S0 28 (R IR AE PR, DAVPA A8 3
SIS R —F¢, XPAT/pati B AT A FEE R R 45 RER W, %

R SR T AN A 40 B HAh 2 B R R g B RO, 74, H5FEHEE

R P R B R O S R BRI C BE A . KL, PAT/patdz A

B85 OV AL 3 HRFHE

V. SEREERE
FEHAEYIRL - A w1 T vFl PAT/pat & 0T 1E BRUNDHE B C57BLI6Y 1 it

HAREEME, 4% 2000 mg/kg AR PR PR EhRdE, XS 10 HEER A 10 Hbf
27



. (C57BL/6J) H—4H/NFFAIME PAT/pat 25 A . A, & T 1A M ) 25 5 & 14X
TR R . B H LR A SIIG ARREIR , ELE A %E 16d; BRI E — X
INRARERE S E. IR R, KshidtiT PR ES], BT WIRNE . I
PRAF/NERAHEY, DL BAmT RE I B U0 RO 52

4 42000 mo/kg ik 5 IPAT/patis )5, /N BRIEA BB T e 5%
NIZEE AA RIGRAEIR, AREMGEE AR, &KL R A KRR
1t

Zr ERrig, 412000 mo/kgfAE FPAT/patid H f5, X HEMEC57BL/6I
AN AT 4 By R B e R
V. 90 RARMIERAL:

2003 4F 10 H-2004 4F 2 A, BREN EAR OB BRI RLA A T
HFFK T25 BAGEE (BAGIA 50%), FHEEAR 90 K&, shWnEshEm, #
B, B, . D LRE WY, FEIEEFK T25 o fhid: 5ok 5
fREE, EE., HEE. SRR, MlFER. Efats. IEas RZ B0
H A AR R AW 2 RS
3.3.2 I HH;

. 505 BUR 2 IR 7 A FE YRR R

N LA SNSRI 73, PR T PAT/patss [ 5 5 %05 855 2 [8] 7] e A7
TE I E IR 7 51 R AR AL
o BT THURRAAZ, PLEE AR TR (B R B 70 i s 1A

(5 R FE R BE o X —PUR R ALK T PAT /pat 2 A I & FL R 7 51 5 i R A

FEBE E Fh A AE I BT B AN BUR 2 LR e 51 3047 LR AR
o N HFASTAZHENBAT T R E LR T 5 — B MR, 4 PAT/patss H 1

BANF IR 7 5 5 ik U A B e TR AR AR BT & A BT AT BeE. Bt

JRRA R R REK, MREASCHMIHEAMPURRAEE X

Mo BbAh, SRR SR R R, PAT/patss A5 i U o B dE 2

P ) e SR B A S B B AR AL o

TEPAT/pat s [ I Z IR T 71 Hh R e BT AEN-HE IR AL 55

M2, HTPAT/patss A& H) 5 C At U 2 [0 AN T3 10 [F) IR
M, X ERZEAA R B A T IX —45 18,

. AFaE o

W T PAT/patgs 5 (HHpat# K Zwi5%) F60. 75F190°C K hn#410. 30. 60 min

Ja A E M.l I i e 66 I SDS-PAGE X & F gt 4T 1R

1 patdi K 4 i I PAT /pati (1 2615 (SDS-PAGEG ) 7£90°C #4460 min/& &
R T B B
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2 3 4 5 6 7 8 9 10 11 12 13 14 (kDa)

— - 74
-—
 —
e e cEm o e SN ame G e—— o B
-, - 144
ﬁ, [
& 9: SDS—PAGE #&ll PAT/pat £ A # & e
60°C % & 2% 113160 min VkiE8: 75°C % & PAT/pats (430 min
90°C % & 2% 3160 min VKIE9: 75°C ¥ & PAT/pats (60 min

&
o

A°C ¥ B PAT/patZE 110 min 10: 90°C §i¥t & PAT/patZ& 410 min

60°C i & PAT/pat& 110 min JKiE11: 90°C ¥ & PAT/pat 130 min
60°C i & PAT/pat & 130 min VKiE12: 90°CH% & PAT/patk 160 min
60°C ¥ & PAT/pat& 160 min PKIE13: 4°CHEH MR 1015PAT/patsE 40 min
75°C % & PAT/patE 5110 min JKIEL14: 4y Ebrid
2 3 4 5 6 7 8 9 10 11 12 13 14 (kDa)
-
ek F T A kL 2 L
- - = -
- e D D GEED G S iy
&l 10: Western 22331l PAT EA M e
60°C % & 22 60 min JKiE8: 75°C i & PAT/patss 430 min
90°C¥ & L& #1360 min JKIE9: 75°C i & PAT/pat’ 460 min

A°C ¥ 7 PAT/patZE 110 min

ol
5

10: 90°C ¥ & PAT/patE 1110 min

60°C i &5 PAT/pat& 110 min JKIE11: 90°CHi¥ & PAT/patZk 130 min

60°C i & PAT/pat & 430 min JKiE12: 90°CH¥ & PAT/patZ (160 min

60 °C i 7 PAT/pat & 160 min VKIE13: 4°CHF A FiBkL0f5PAT /pats F10 min
75°C i & PAT/patiE (110 min JKiE14: 4y EhRid
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. ARAMERL S HRIE L

7 pHL2. £ B & EIERO B S B (SGF) 1535 0.5-60 min i, Il
T PAT/pat [ CHi pat SEIRIZHES, KIAFF L) (R

E 3TCLEAMIZMT, HIMRE S W EABEREREMN AMEE R (pH
1.2 B EEEEED s, &S M3 RlE 0, 05, 2, 5, 10, 20, 30 #
60 min iX JL/NESTE] AT 0B o 28 5 s e 0 1 o R TR - 5 TR s Tk
e vk (SDS-PAGE) (& 11) #1 Western (& 12) EN#FZAE, J3Hfrke b
RTAAENRER, BTRerf et Ea B . R H$T PAT/pat £ 11 £ il
PURBEAT 2 5 . AR AR HE: pH 1.2 £ B EABAAERINRES (01
60 min AN [A] 25D BRI AR B VR (0 A 60 min NI TE] 55 109 IR 2
H AR (R SPAT I T O a4 D v A 1 2 b R B R ik S AL Y
(HRP) ( 13) A Am g Hib IS EAINEER (OVA) (H 14),

SIENE

£ pH 1.2 B EEBEERN, EEIN B+ E A2 0.5 min, PAT/pat &
TR A A

1 2 3 45 6 7

8 9 10 11 12 13 14 (kDa)
— 97 4
Py 6f 3
—

B S B | pep—y Lt %5
. =R —

MiBE10fE FIPAT/patss AL B SR AR AT

HAL0 min

JKiE2:
JKIE3:
VKIE4:
JKIES:
JKIE6:
VKIET:

PAT/pat? (176 B & B 544+ 15440 min
PAT/pati F 75 15 £ A Mg 2614 T 744460 min
PAT/pati F 47 15 & A B 261+ 4 4L0 min
PAT/patsz A B & ABE 2 T H4£0.5 min
PAT/pat A A B & Al 54 T2 min
PAT/pat 47 5 & A Mg 2614 7445 min

30

& 11: PAT/pat EAERMANEER P HLERIE S g SDS-PAGE

JKiE8: PAT/patdk (A4 B & ABEEM FiH1L10 min

JKIE9: PAT/patt FA B & HM 6 1F T 44420 min
JkiE10: PAT/patt 4 B & FBE & T #4430 min
JKiE11: PAT/patss AH 5 & FB & F S 7H 460 min
VKiE12: AUH L B BEE A0 min

VKIE13: AU ELL B R 4610 min

JKiEL14: srFEARD



1 2 3 4 5 6 7
P
ol e e

9 10 11 12 13 14  (kDa)

3 ! 1163

- 974

L

“:f—i’;"
.

B 12: PAT EAEENNAEE B HIHILE K Western 2238

KIEL: FRFELO0R5 IPAT/pat (170 B & B &1F ~
WHA£0 min

JKiE2: PAT/patt 176 B & FIBG 24T T 440 min
JKi&3: PAT/patd H7C 5 8 B &4 T 74460 min
JKiE4: PAT/patt A B & BT T 460 min
JKiES: PAT/patih 1A B & R4+ T H1£0.5 min
JKiE6: PAT/pati A B & MG MF T HA2 min

VKIE7: PAT/pati FH B & ABES 4 TS min
1 2 3 4 5 6 7

PKiE8: PAT/pati A B & HEES M T iH/L10 min

JKiE9: PAT/pati 1A B & RG24 1F T H 4420 min
JkiE10: PAT/patt A B & FIB§ 2T T #4430 min
JkiE11: PAT/patt 1A B & BG4 T 1460 min
VKIE12: AL E WH L0 min

VKIE13: A E B 410 min

JKiE14: JrFEFRC

8 9 10 11 12 13 14  (kDa)

B 13: BTSNV (HRP) HEAERDAAK BB HLERNS S E g
f4, SDS-PAGE

PKIEL: FREL065 IPAT/patE (70 B & ARG~
JH 140 min

JKiE2: PAT/pati 70 B & H B T 1140 min
JKiE3: PAT/patd G B & FRG &1+ T 741460 min
JKi&4: PAT/patfs AF 5 & Al 4F T H 40 min
JKIE5: PAT/patd A B & AN FiH460.5 min
Jki&6: PAT/patis A7 M & AR A FH 162 min
JKIE7: PAT/patti FA B & BT TS min

31

VKiE8: PAT/patsk 1A B &AM F F /10 min

VKIE9: PAT/patdz B B & BT T #1620 min
VKIE10: PAT/patfz A B & FIEG 24+ T 74430 min
JkiE11: PAT/patt B4 B & FBE %A T #4660 min
PkiEL12: AR E R 460 min

PKIEL3: AR R 4610 min

JKiE14: 4y EhRid



7 8 9 10 11 12 13 14 (kDa)
- ar4d

563
. 56 3
=5 4

B 14. EAWEED (OVA) EEDAEKBERFHELERNESTREREA

SDS-PAGE

VKiEL: MBI IPAT/pati E AL B EE M4 T  ¥kiE8: PAT/patilEAA B &AM FHL10 min

YHAL0 min

PKiE2: PAT/patf (170 5 & MG FHL0O min - JkiE9: PAT/pat®& (14 B & (B4 4620 min
PKIE3: PAT/patk (176 B & ARESLF T HL60 min - JkiE10: PAT/pat (1 B & FBESLE T 7H1£30 min
PKiE4: PAT/patiE (1F B E AL FHMA0O min - JkiE11: PAT/pat& (1A B & (B 41660 min
JKIES: PAT/pati 145 B & AR FH160.5 min - JkiE12: (F HEHL S W 460 min

PKiE6: PAT/patiE (H B & A P2 min JkiE13: A LS WH .10 min

JKI&7: PAT/patfs A B HEEBEFA THMAS min - VkiE14: 4> FREARIC

333 MEHET;

20044F,  HIR AT LAERT Ot FEHAR IR 2 =) B e 22 D oK T25 M1

A FEBEAT T AR A A R A R A AN, ARSI B ) 7 VR R AACC T VA
71-10F1GB/T17406-1998., fu il &5 KK BIEIL & mAEbREE (TEEXK) WEH
W (F£6).

*®6: PUEFETRMAER

‘ R0 25 TR
iRl B! —
BEILIN FoKT25 SEAS TR
Ji 2 A B 7T IV g 228 245
2 mg/100 g 627 578

3.34 BFHREM;

FEHAEY Ry 7] FH P AR [A) % 150036 s 2 R AR [ 3B FL IR oK T25. R4
o} FE R K AN 38 2% 58 RO BEAT B2 20 BT IV 00 M o BEANR IR S5 L5 S A0 IR R
Ko VR i e B 1) 2 i R R K T 25 M i A I 1 S L PR R oK T 25
JS 53 3 BT FIVE F% 43 M O R B 96 K I B B ACE R Ay, B R4 ik
BEFRILE (NgEEEMT YR VB SRR, ZIERAIENTR .
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€ 1 AR RE DRI 20 DL R AN e o DR AL R A ot R T R AR 1 00 B P
RAEIR W EEEIR . K2 MR e WA i 88 A 7 R AT S S R ko X —
BERS gy, AR AR R U R s SRS A

BT RT-R1200 84, BIRFER R FOKT25 5 AR5 B Do MR FOKAEE 7R 4
AR SR E S, A SRR E FSHME AR A RUE REVEE 2 N . B R
Y. I gEAE R TR RS A IR DL MR BR A Gt B
HEEE, HREEG A ERYZEFX T25 ROK I E FR M E A 7. £ R0 3
REI=AR LT, B RISV 8K T 20% 1 A a2k
Vil geit 2 LR ZE 5 RS e S D TR T25 8 JR B, BTl e i AL & (E
H AT B TOKRIE TRTE N

B2, FESEER TR T2SHI A B 5 1 45 AR R S R K 70 4L A R J
R, R R R B T 25T KA 2t K M 5 = S0

R7: BEETKT2S., FREFFTRKNHTEERBRPRTEE

” ESERT | SRR | SRR | b
B /N AWIERES] | WIRER] | (TEEAX
VAN ) e
K9] /"f,‘]’j‘\’t(t’fﬁqjﬁ 27.41+9.27 | 27.47+9.23 | 27.14+8.99 7-23
=35 =)
s A’dgtéfgqjﬁ 4914053 | 4994051 | 4.97+051 3.1-5.8
= 50,
EE'E/",d\m CTEF | 9084112 | 9274096 | 9.30+1.29 6-12.7
ISR
RS 4E%dm (T
T7+1. 93+1. 30+1. 10.5-11.
il 10.77+1.32 | 10.93+1.36 | 11.30+1.40 | 105-11.1
j—/\o
KA A’dgtéji@'jﬁ 1514021 | 1.484019 | 1.47+0.18 1.1-3.0
MR KA S P%dm
+ + ¥ 2-86.
ity | 8430157 | 84274139 | 84174160 | 822865
A 155 KA & P %dm
+ + + .
ety | 73524218 | 7334225 | 72874262 | 665787

a BRI EYIH#£100% 5 (R A 5 %dm+ IR 7 %dm+ 2K 73 %dm )
b WARERKL A YIHZ100% 5 (R 5 %dm+ I 7 %dm+ K 73 %dm )
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#®8: T2oF K. FIFHREFTKMME RGN VR SERVERRT

E=o
T )mBEa E
24 EHEEE | HEETR | BEETK | EEEE
* FmirE | migmey | CHERAO
5 mglkg 456+193 | 434+12.7 | 449+127 30-1000
% mglkg 27834523 | 27691467 | 29924547 | 2340-7500
B mglkg 3428+446 | 34924498 | 36794547 | 3200-7200
B mglkg 989+150 9914147 | 1056166 | 820-10000
Y mglkg <100 <100 <100 0-1500
% mglkg 229+7.1 22.6+6.5 25.3+6.4 1-100
& mglkg 48413 47+1.0 51415 1.71-9.14
] mglkg 15405 1.840.6 2.0+0.7 0.8-10
B mglkg 16.9+4.2 17.2+45 18.5+5.8 12-30
& 9/100g 0.04+0.02 | 0.04%0.02 | 0.03+0.02 | 0.014-0.05
24 2B1 mg/100g | 0.31+0.08 | 0.32+0.07 | 0.33%0.07 0.23-0.86
%4 2B2 mg/100g | 0.17+0.03 | 0.16+0.03 | 0.174+0.03 | 0.025-0.56
Il mg/100g 2.21+0.37 | 2254043 | 2.21+0.45 0.93-7.0
72 mg/100g 0.79+0.18 | 0.80+0.21 | 0.78+0.18 0.47-0.8
MR ng/100g 49+13 48+13 48+12 17-46
o-E & ® mg/100g | 0.63+0.41 | 0.60+0.39 | 0.59-40.40 0.10-2.55
B-E &M mg/100g | 0.02+0.01 | 0.02+0.01 | 0.0240.01 0-1.58
v-AE B mg/100g | 4.63+1.36 | 466+154 | 458+1.54 1.19-11.0
-4 HM mg/100g | 0.16+0.11 | 0.18+0.14 | 0.17+0.12 0.10-0.334
“'Trﬂ;?igggno' 0.65+0.18 | 0.62+0.17 | 0.60+0.16 0-1.06
i TR K E 1.96+0.44 | 1.93+042 | 1.9040.42 0.3-6.63
mg/100g
2 mg/100g 477+160 517 +142 532499 450-1260
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R9: T25EK. FEEFNFTARNTE RSP EEERTE

o/kg T

2 R | R | Bk | AREETEHE
* K | migem | (WEREXO

AR 6.90+0.97 | 6.90+0.85 | 6.9840.79 5.6-10.4
AR 3.95+044 | 3.94+040 | 3.99+0.41 2.2-6.4
RAGTIR+R AT | 6.2040.85 | 6.23+0.86 | 6.30+0.76 4.8-8.5
IR 1.77+0.30 | 1.80+0.15 | 1.83+0.19 0.8-3.2

RRAB+E NG | 17.05+274 | 17.084+2.33 | 17.24+2.27 | 125-258
HaER 3.41+0.31 | 3.39+0.29 | 3.43+0.27 2.6-5.0
HER 2.26+028 | 2.26+0.28 | 2.28+0.27 1.5-3.8
AR 294+043 | 2.96+0.38 | 2.96+0.36 2.2-7.1
AR 11.114+1.84 | 11.184+158 |11.24+152 | 7.9-24.1
MR IR 2.77+0.23 | 2.73+0.31 | 2.81+0.20 0.5-5.5
AR 1.70+0.28 | 1.76+0.18 | 1.79+0.21 1.0-4.6
FHNAR 450+0.67 | 4.49+056 | 4.51+0.56 2.9-6.4
IHER 7.79+1.01 | 7.79+0.89 | 7.76+0.73 6.3-13.6
225 R 450+0.62 | 4524055 | 4.56+0.52 3.5-9.1
AR 3.38+0.38 | 3.38+0.37 | 3.41+0.34 2.7-5.8
R 0.81+0.06 | 0.81+0.07 | 0.82+0.09 0.4-1.3
MR IR 279+043 | 2.82+0.39 | 2.86+0.37 1.2-7.9
AR 410+052 | 4114048 | 4.12+0.43 2.1-8.5
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: T25EK, EHRERFTRNTETRSTFREERTE

g/kg T

ZH SR TR | DR R R
R S i gt é;ﬁﬂi ikk | Rk gﬂ;ﬂé 55 R
AR 0.221+0.166 0.221+0.166 0.23240.187
FEAEIR 0.16740.093 0.171+0.112 0.173+0.113
REZAR 0.364+0.234 0.373+0.265 0.379+0.258
R 0.447+0.291 0.456+0.338 0.455+0.309
IR <0.001 <0.001 <0.001
BEIR 0.175+0.158 0.156+0.132 0.155+0.126
i 0.139+0.129 0.143+0.156 0.148+0.158
HaEmR 0.048+0.020 0.050+0.024 0.049+0.024
AR 0.050+0.020 0.048+0.023 0.049+0.024
AR 0.041+0.030 0.041+0.035 0.042+0.035
SRR 0.079+0.055 0.083+0.068 0.083+0.064
MR IR 0.170+0.107 0.169+0.109 0.172+0.112
HER 0.026+0.013 0.027+0.017 0.026+0.016
FHAR 0.061+0.046 0.062+0.054 0.062+0.053
2R 0.658+0.198 0.670+0.136 0.675+0.143
22 5 R 0.115-+0.090 0.118+0.102 0.121+0.106
AR 0.067+0.040 0.069+0.048 0.068+0.046
R 0.021+0.008 0.022+0.009 0.021+0.009
MR IR 0.074+0.036 0.075+0.040 0.075+0.041
SR 0.063+0.035 0.065+0.044 0.066+0.044
it 2.87+1.19 2.90+1.37 2.93+1.40
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1l T25FK. EHEERF KRNI ERT RS ERHREE

SRR

o/kg T

22 SRS

L IR K

T | e | mpan | EEEE
TR
5 RC14:0 <0.1 <0.1 <0.1 <0.05-0.3
FEHEIRC16:0 12.694+0.81 | 12.53+0.85 | 12.51+0.89 8.6-17.7
15 C17:0 <0.10-0.10 <0.10-0.10 <0.10 <0.05-0.1
1)\ }iiC18:0 1.71+0.21 | 1.69+0.22 | 1.70+0.23 <0.05-3.3
—T4ERC20:0 0.374+0.05 | 0.37+0.04 | 0.37+0.05 0.3-2.04
— T RC22:0 <0.1-0.17 <0.1-0.14 <0.1-0.24 <0.05-0.5
—PYkEfRC24:0 <0.1-0.19 <0.1-0.19 <0.1-0.20 <0.05-0.5
BRI 14.77 14.59 14.58 -
BRI
KA ERC16:1 0.17+£0.08 | 0.16+0.04 | 0.16+0.05 | <0.05-1.02
JHERC18:1 26.31+2.34 | 26.53+2.53 | 26.40+262 | 20.0-42.2
&R C20:1 0.284+0.05 | 0.284+0.04 | 0.27+0.04 0.2-0.6
S FRANH A 26.76 26.97 26.83 -
2 AL
M PERC18:2 57.08+2.23 | 57.06+253 | 57.224+257 | 34.0-65.6
TR ERC18:3 1.36+0.14 | 1.33+0.14 | 1.324+0.14 <0.05-2.0
S Z AN AN 58.44 58.39 58.54 -
At 99.97 99.95 99.95 -
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F12: T25F0K. FRREERN TN E TR PR EIRES &

g/kg FH )i

B e iR R K %%g%fjikﬂﬁ %%éj@ﬁ%

5 5ERC14:0 <0.1-0.26 <0.1-0.26 <0.1-0.32

FEAERC16:0 19.45+3.37 18.95+2.87 19.02+3.74
FRAEH R C16:1 <0.1-0.64 <0.1-0.32 <0.1-0.33
+HAERRC17:0 <0.1-0.16 <0.1-0.1 <0.1-0.14
1)\ }iRC18:0 1.52+0.19 1.48+0.18 1.48+0.18

JHERC18:1 21.90+2.84 21.94+2.79 21.95+3.09

T JhERC18:2 54.86+4.20 55.51+3.58 55.44+3.91

TR C18:3 1.91+0.48 1.86+0.58 1.84+0.55
—%EfRC20:0 <0.1-2.06 <0.1-2.00 <0.1-1.99
&R C20:1 <0.1-0.30 <0.1-0.22 <0.1-0.30
— T hfRC22:0 <0.1-0.74 <0.1-0.21 <0.1-0.86
— - PUkEERC24:0 <0.1-0.89 <0.1-0.69 <0.1-0.54

335 A F

FEP= R4 TR pUCT A FE H, ampR(bladi ) 1 A Btk bric JE 5 456 .
blati [} 4 i3 TEM-B-lactamase, i W J1-B- L bE B A TEM-B-lactamase f B- 7L B i
PUAERNMEERALBERE R, bladk K e KA 6% -7 TnA3K —3 4,
TnASTE SR FURL/R K 7R )2 A74E . ampR(bla& [K)2ET25 g DIk e B, 31X
8 5 B e sk B PR OIS TR L
3.3.6 M AKFIR R I E R,

H 201H 208054 5 A T K BL A AEAR T 2585 FF A LUK, e R BRI AAE « 2677
TH BRT25 T K SRR NS AN £ i 22 4 AR AR . 19964F LAK, T25K
KOAEILSERIRE, 7£ 038 F0 0 Atk [ S A mT el FH 200 ok T Ko T R %) 8 o A ]
Bl A KT N SRR B it 2 AR S i E
34 RIE LR, S2ERALEE T =50 A EX 2B EEHEDH
TEFER,

IR LK T25 RFIH 22 &2 P08 | 324K, R 225 HN | I2RAL 2
WAL TR G RIS . KERIWTFE R T25 #AbFifExt N EMsh ¥ ik DL
Je ot AR AS TR ) 22 A T PR 5 IR R DR oK — 3 AR CROE S LA
AV LE VN EIMNE) B MBS ARE, BHEREK T25 MiZET %
R,
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4 XK FAEY R E e EITm
4.1 4.7, ImLES A EEFEY LW,

FLE T25 KA1 M FOR B B B8 IR A e, R I B S X, T25
)25 B R AN 2 S B AT AT B2 e o PR . BRI, BREARCL %0 T25 KA 4H oA
FER AR, %8 BE ARSI T 45512 T25 KA H UK AE 4tk B 2R,
T25 F KA L5 N5 MR K —F .

4.2 AP o R .

O THREEIHTR Y, T25 F i BUE SR T25 R L EAR T Ra e A7 4
T25 FRIE 1) PAT/pat & AR AL RENS TR [ Al AAC B 61 T Hd 1k
R TE U A

43 HEREMF o 5 HERNEMET L2 ETEHNER

FEIL DR ) 5 e Sk DR R P A AE A B 22 5 T S0 22 5% EAT IR A B 35
HARFZNT . PAT/pat # FIRFEC VIREIRETRE, ERA IR RIIIE,
ARG EMEOIEE. A pat R IEAUAREPIN — BT IR Z PR,
BAEE TRMRIRYUE TR TAE A 07 A9 AR PRI B A T oK n L (7™
ft, ZEREREDR T25 FOKAN TR b 5 22 5+

44 HERAEWT & EEEREMEN ARERED T ENER

CRIESE T25 TR WM TR RS i E3 22 5, W B 15 AR [ .
JUE T25 K2 PAT/pat( PAT/pat 155 Ml K K AAFLE ), (H W E 7% M1 FE & PAT/pat
[FI7KFEXEFRAEEL . PAT/pat A5l REEMEBOIHME, EXHAR AR E, S5E
FE A BB AE I T S AR AN, EE A R

PNy, 55 AR 3 DR T KA LU A J DR AR B 7 AR 6 N S A SR ) 52 g
T BRI 57, FETH 2 T25 TR B SR AT SG I B N RER i 4R E

4.5 ZRADEF TR RTER 4 % L F Y - o 2 2%,

gr BRI, KA B AN T AN S oK e A, R,
R RN R RN A 7 P S B INE) B S H LK E, AR ILE
4 T25 2425000 | 2%,
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7N~ FASRBHAF SRR

1. EWERNBEERFFIRARFHNEAERFF
pat JE£[K K/ 552 bp, TR T4

WD ARE TR, EAR QTR 2 B

PAT/pat e A 183 NMEIERR, MR ERT Y

1 msperrpvel rpataadmaa vcdivnhyie tstvnfrtep gtpgewiddl erlgdrypwl
61 vaevegvvag iayagpwkar naydwtvest vyvshrhgrl glgstlythl lksmeaqggfk

121 svvaviglpn dpsvrlheal gytargtlra agykhggwhd vgfwgrdfel papprpvrpv
181 tgi

2. HWEWE R AR EW

HindIll 399
3571 Dral | # EcoRI#05

Psil625
i 8allg3]
¥ Belil639

\
b-lactamasgssn

...BamHI &77
pUC/Ac PAT
- PLELT —
3982 bps " Xbal 1037
2879Dral -
2860Dral
., Sall] 189
Y Xbal 1195
BarmHI 1201

“EcoR11747

& 6-11:  T25 ZALH KL pUC/AC Bl

VN T BIEXX BRI Y . EA R M S N 6-1, 6-2...
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% 6-1: pUC/Ac HIALEHER

ZHERIALE

LSS

412-618

35S 2 1kF, Sk B #i4k pDH5L [IFEMFSE AL 97 5 (Pietrzak M. et
al., Nucleic Acids Res. 14, (1986), pp. 5857-5868 )

619-636 R NEZ SNl
637-1188 B R pat Jk R CR B 2t BB 8 1 & 2k 1 P 71D (Strauch et
al. (1993) European patent 275957 B1))
1189-1216 EANEZP R
1217-1746 | 35S Ja 3h¥k H 4k pDH51 FIFERFSEAEM i 8 (Pietrzak M. et
al., Nucleic Acids Res. 14, (1986), pp. 5857-5868 )
1747-411 H AL pUCL8 [IFEHI, WG B-WBEIERERIN (55 2922-3782 i)

N 2163 f7 ) #ill#2 55 (Yanisch-Perron et al., (1985), Gene 33,
pp. 103-119)

3. BEWAFR S EYMERNHAEAREXRZW A TRNREETER
(PCR #3. Southern #2z 4#7. Northern 5 Western 4414 £ .

HWEEFERZER)
3.1 T25 4NEHE N JF 7| R HEAEAR £ H A M E 7 7| 8 PCR 4473
3.2 T25 N\ ¥ WL H A7

3.3T25 4NEE B kA I
3.4 T25 3 N\ 7 7 et R 72 2 M 89 Southern 2= % 747,
31T25 SMEHENFH R RATAREE A ME F 5|8 PCR 447

FOKIFEAL ST T25 1) pat FEPH DLELHE D4 N, 1N P35S-pat-T35S ik &)
—EBAFMAFAE . 76 pUC/IAC 4 AL pat JE K FR 1A 1) DNA 751404417 35S a3+
AL FRIE T A AC T B, bR C IR ampR(bla)E K 4% D17 3 HAS
Tk, FHNFEHY W BoRE R WK 6-2. A FHIFEEL K 4 DNA 31 I,

4 6-3.

W R DR BURL, AR RTTRAS T I ER

& 6-2: T25 /AR WA BrEE

T25 i A 51 3 35 DR 40 A 32 ) %) L 1] 6-3

W R IRE GURE, AEAR QTR T I ER

& 6-3: T25 f@AFFI KR T3
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3.2 T25 {3 WK 447

P FE DR KT 25 S AR R R oK (RAPB73) 1R [RI4HDNA, FJH P35S
PREF AL AL TR (PUCTAC) TREE X — R FIBED) Fr Bt AT SouthernE1E 2 22 43 # (1]
6-4FN11K16-5) . 3k K 2L DNAREAT PR i) 14 B 1) 75 21 A DNA Fr B B IR R fi i vk
B JE AL B b, K BN 5 P3BSHRET BEAT 4238, RAESZP3SSHIHE UL E; A 5E
I T-DNATREN BT 4438, IESEDNAEE S 14 5 .

P35S #R&t (LK 6-4) TG R:

oK T25 FE[X12H DNA A Neo | BgVIH AL, FF5 P35S #REF AT, 4R K
I 8000 bp & 47 K/NHIEE S Fr B 4600 bp Ze 4 KNS B (LK 6-4, 45 4
PKIED .

FoK T25 Z: A2 DNA H EcoR V B VWAL, F£5 P35S #REF#EAT 45, 45R
RINL) 11 kb ) 3° 5 84 A B TR 190 bp A A &5 Fr BCR /N EE 3 (K]
6-4, 55 ¥KiE). P35S R4F S 575 ECoR V B4 H BUN B (FArT [A] Y .

E oK T25 Z:[A2H DNA H EcoR | BgUIVE AL, 5 P35S REM#HAT 4448, 4558
RILTRLIA /N 1342 bp B3 BRI 303w 34 By (KT 14 kb) (& 6-4, 5
8 Vkil). P35S #4115 50 EcoR| 34 F BEAS B AR [R5 .

oK T25 2[R 2H DNA H Dra | BgV)w1k, 15 P35S #4847 4438, KL 2
400 bp =4 K/ 5200 bp 224 KNI RS FrBe (B 6-4, 35 9 ¥KiED.

F P35S R4t B 15 2 #) T25 Southern IR 4 A2 45 5 5 T25 i N7 41 R 45 4 —
Bo AKGTINZ) 573 41 Z2 3T Fr B o IX Be 45 JLAIE S AE #E B R oK T25 FAELE A P35S
JA T A B

BABFREREE (JLIE 6-5) 4R

Tk T25 2 [A14H DNA H Nco | BVITEAL, FHE5REATRITAA, 4Rk
il 8000 bp £ A7 K/INFIEE L Fr BRI 4600 bp 245 K/ RS By (LK 6-5, 5 4
PKIED), XA BEE S P35S Ja s T HREF 445 .

FoK T25 Z: X4 DNA A EcoR V BgVIHAL, FF5HALFRL pUC/Ac #EATH%
2T, GER KBTI /NGBS B, 3800 bp 24 K/ A BYR IR 500
BERB, 2010 kb AR BRoR 34 B (K 6-5, 28 5 dkiE). 1Ix—4
11 kb () Beth e 5 P35S JH B THRAF 4438

FoK T25 FE[H2H DNA H EcoR | B§U)EAL, FE S5 TRLIEIT AL, 458K
Pl 1342 bp FINES A B, —A 8 kb 4K 5 um A A BARTR T 14 kb K 37 um %
EHEB (K 6-5, 5 8 kiE). W H B 3 um¥ & Ecthae 5 P35S o sl F &4

oK T25 R4 DNA H Dra | EgUIEAL, F SRR TAAE, S8k
Bl—> 692 bp MINEE A B, LLK 2400 7545 K/NAT 5200 bp 7247 KNI PAN 34
FBt (K 6-5, 3 93kiE). XA BAES P35S A8 TFHREM 428 .

AR EIRE AT 4258, S5 R B BLRI B E AR /NS S TOHAR ST . 1X
— WL 4E EAIE ST 1] 45 1) T25 £ K20 DNA BT 5

42



25 I, FHP3SSIRE#HT I AT 45 B 5 T254 N4 I 45 /A — 35, A R
B A MRS B, IESE T 8RR R T25 A E P35S A 5 1 Fr Bk .
2 3 4 5 ] 9

— 14057 bp

i 5077bp
- R —— 4749 bp
T 4507bp

— 2838 bp

—— 2459.2443 bp
T —— 2140 bp
~— 1986 bp

— 1700 bp

— 1159 bp
T 1093 bp

— 805 bp

& 6-4: BEFEEXK T25 1 Southern 2438 —¥%4t: P35S #4t

B L REN -

VKIB 1: MEBAADNA: Pst | BEETIWAL

VKIE 2: BPAETECK B73- Neo | JHAk+ 1 M4 U1K pUC/AC — Hind 111 3516
VKIE 3: BFAERY LK B73- Neo | YHAk

VKIE 4. FEEREK T25- Neo | VEAL

VKiE 5: KR B K T25- EcoR V WL

VkiE 8: KK 1K T25- EcoR | i1k

VKiE 9: FEHE[K 1K T25- Dra | 1k
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= 2838 bp
o 2459-2443 bp
—— 2140 bp
— 1986 bp

. —— 1700 bp

1159 bp
1093 bp

Il

o — 805bp

&l 6-5: #FEFEK T25 [ Southern Z438—54%t: pUC/AC ¥4t

B LR -

VKIE 1. WEFAAADNA: Pst | BfgYIw AL

VKB 2. BPAERI K B73- Neo | di4k+ 1 M4 DL pUC/AC — Hind 1113 4L
VkiE 3: HFAE EOK B73- Neo | W1k

VKIE 4: HELRIEOK T25- Neo | yH 1k

VKB 5: H B[R EoK T25- EcoR V yH 1L

VKIE 8: H: B[ E K T25- EcoR | ¥4k

VKiE 9: ¥ EL[F KoK T25- Dra | yH1k

3.3T25 SMRE B kA ERN

HEFRHAEYRIE AT CELRIN Astene) 525 2 44F T 3% R £k, fE2-30-3, %t
T K T 25055 it 4 B 77 544 B (0.5% Liberty #1150 mi/m?). 5% FH BEE % 3% 2 Hr
(ELISA) XFAb-T A FE KB (VE-6 BT 1T 250 A 5% i 54 B 5771 )
ARG RE R L AN 52 B B ) A B A 2R T KR i R s ZEFIAR B RE S AT VAR

FRIRE LU
MRS RE /N U e BB IR 5 S B, 7 B LB e
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AL B3R B R bRy 3R 22 phyi+ PIC A1 DTT) $REUEA AT IE .
BB 54 50 mM Tris pH 7.5, 100 mM KCI, 10 mM EDTA, 10 mM
EGTA, 5% Hh, 1 mM hEZEF Bk, 5 mM e -&-n-CiR, 1 w/mL HiE A5,
1 pg/mL ZHEAKEE, 1 mM PMSF, 1 mMDTT, pH7.5.

HHRE R ] FEIR 5

WM E] 5 A E B C A FI B SR i, 78 4ACHIEMET,
PL 250 rpm [ 5 3% 30 min J&, - 12000 g (K20 /150 20 mine N T
i€ PAT/pat 25 4 1) ELISA Rl , 76 V5-6 A KM, WM ARER R LKA
SUPIREAR, 2% 5 IR AR . B LIS B 70 ISR TE IR FLAE

SR A, M Bradford 8 F € &5 VRE SRR HREVE T (TEP) )
B, HFMIEAERAERERA R, W5E 595 nm BAKALFDEH L.

ELISA /£

TEFT A E K BB - Hr M 2rb, BT 5 28 IR 6 KB o 8 e A I 341
PAT/pat 25 1. 1E F KA FE A KB, %ﬁﬁlfﬂéﬂfﬁﬁzqﬂaﬁ PAT/pat FHH &
BN £ | {H R R T K AR )2 PAT/pat 25 A & & 7E V5-V6 A K IR Rl
WZEFF AR . 76 V5-V6 A K, %ﬁlfﬂéﬂfﬁﬁiﬂﬁﬁ PAT/pat EASER TR
R KRN ZE TR R A& &, J5 T 3 1 PAT/pat 2 A& B A 24 . 7F TR,
LD FOKM R ) PAT/pat SR A & m THRERN RN ZFMNEASE, &
M &1 PAT/pat EEA S &MY (K 6-6).

o

C1Leaf

l CStem

B Foot

PAT concentration
(pg/g fresh weight)

—

- ——
V&8 mature
Growth stage

& 6-6: £ T25 FRHIHMNEKMBARAR T PATpat EHEE

RN TARALA TG E R (TEP) &&, RIS HUR KA T
HEGERITAGEIRERY: R EE R FOK PR TEP & & Hahiii R oK v
MZEP AR, R TEP & HAE V5-6 ARSI AR LERF AL

PAT/pat 22 LA TEP (WRHUEEH) Ao R, ERTE 1A KB B
W, ORI FIZEH, PAT/pat & & =AW %, R H PAT/pat EA&E (5
TEP Hrth) FAYERF A, i b PAT/pat 2 A& E a2 3.33-1.58%, %
#& 0.52-0.277%, R+ & 0.672-0.56%

3.4 AT H MR MR Southern X 44t
NP K T25 Hss AL Ra e PR AL, SRBURMIEAL AR B L B[22 3 RIS AR

(=]
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B73 x [B73 x (B73 x¥1b 1k T25)] AMA. HE89 AFiER N H A Mk, HX &K B73

) DNA, 4iitb)5 (% 15ug) H EcoR | A1 BamH | 1L 2 J5, 5 EcoR I JHALHY
35S-pat fix & Br— i AT BUIE AR H vk, R B e e b IEIEAT A E .
F Pst | BgUTIA-DNA 175 DNA 73 F &5k, 181t Southern 2252t il pat 2 [A]

¥-53 B 1) pUC 35S-pat ZE[A (1) Sal | V46 BL (FH 552 Mg R HEAT T80 1

Frid, HPERER .

g R A S AR L H 50T 4 pat 25K 2252 1) DNA A B,
ALK T25 &7 58 341 pat fik & 2L K (1.3 kb AL B (B 6-7-A). 5 EcoR
| {44k ) 35S-pat ik & JE B A B (5 pg DNA) K25 55 L a, alHEm HA 1
AN DL pat ZE RIS I T FOREE KA

AR T25 e H 540, H BamH | JH 4L 1 DNA 78 KR AP EH —A
AN A (B 6-7-B). BamH | 7£ 35S-pat #x& 3K A 2 AbBEYIA A, B 2.k
JERERSIHER (pat) ) 877 bp 4bLL K% 35S 55 41(¥ 1201 bp 4. 7EKE 6-7-B
(R JEEHB AT W, 324 bp A BamH | WAL Bt . 7E 1.5 kb &b I — 25 9B 4258 461 (56
2-5¥KiE). HT pUC/AC BT EA 55— BamH | FREPERETIAL m, BRI
LSS 3/ BamH | R AL 558 20k B T pat JEDE A7 A AR i 4 52 K]
Ho HFXANERE, EARFEAAR T SEAAF pat 22 EHEN 7510 A X
— 2k RN AN A

7E 1.5 kb 46 BRSS9 (£ 2.5 kb) Al fESE T BamH | R M EE 1A 56 4
DI G- gl .

TERAAAR T25 L3 — 2535 B ) 45y, 1IX— B 5 fk 725 H&H —
pat A FIHEMIARTT . S5 ARRI A AR, Sl BIAE Y 3L PR 20 A e A\ A7 A2

A FcoRI B BamHI
1234567 123{.55
13Kb—> em== o i#'i «— 2Kb

«—— 0,3Kb

& 6-7: BHEFEEXK T25 B Southern 22X HE
LR 1 RE T

VKIE 1. HEB9 R 3L F A fE Ak
VKIB 2: IR B
PKIE 3-5: [A147 3 YR HIJE L B73 x [B73 x (B73 ¥4k 1k T25)] 4k
VkiE 6: HZ R B73
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4. %5 B AR BOP A R g e g R

Fl R, FEATFRRA TR
5. A RBMNEFHEWANMSF (FOREFEPEEF IFLLES
W, AFAEE)
6. EREMBHEZLMETNRBLEERE (RUEEFENEET
WRAEHH, KFFHEE)
7. BEFEEMN ESTRLZEENE S TNRE

BRI oK T25 X ARSI 2 e LR S VPO il il R AR R BAF YR A A W
£ FE SNEEAT (A8 2 2 VPO Bt A0 B W EAT I 2 v F O IR 5 11, S s L T
T (%% pat BRI PR E B R BT ROk T25 MRS 2 A&l 2 456
PEOTIR T D

8. REZEMNEESITMME, BF: ADXRENFHFERRRE;
B) &R HEIFMREME; O SFEHEEFEWLEK, KERK
B HE R EF AT REF

RN TR T25 M L MEEr & PN & 2 iR P HAR R 22 2 =] AE [ 41

BEAT (0 F 22 2 VPO ot A0 B P9 gEAT ) B P 22 VPR 88 5 1, A 75 3 LR I

(e pat Jik PR 170 5 R R 70 0K T25 ARSI 22 AN i 2 Ve ZR B 1P
(e S=PB
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¥ pat R PIERBERERERK T25 RAESH R ZE A et
HIZREPPIIR S
- HE

FEHAEYIR A w5 4 R SR A R AR B A H RN pat L AL E) R
Kt HEB9 1, FEiE— PR A ZHRIRIFIE AT T AbbRk &R T25, 285 &
KA DARR e MRk PAT/pat B2 . B85 R oK T25 T pat 22 (K & M\ S 4 ik 75
(Streptomyces viridomogenes) 735 HK, (HEREEYIWET X DNA 771
HEAT TARAL, DAL 5 1 pat 2K 2% PR 1) PAT/pat 25 5 SR A5 55 5% 1 TR 1Y) PAT/pat
HHA—FER . RKI& PAT/pat [ oK T25 ] DA R 2 i 257

B P 2 4 R PRS2 Ak M ) H A2 B3 HE O FVE I TR R 22 4E 5, 156
PR A2003F4 H 20043 H .

L R AR B R 7 BT« F LR YR 2 B FE A AR 3 I 58 BT AN 25 4K
B ANV R 2 B 25 = AN IR 2 A A I BT AR HE T I R T A Tl KoK T25 AR S
RS PEAE TAE, ARPE A ML A bR v T-200344 H 22003412 H L 1 13056

2 P g R BIE R oK T25 M HCEAR IR i %, K3, bk
B EEM PREEERE . AR A T TR E R, Rk
MR E. SRS NS ERM TR FERZ B EZ . R
Tk T25 XFHEI 2 FEM: . IR AESRBE. RS E. et KEF
AN DS AR SE AR FORIF A sh &S b, TR E . R IR FEE
K E B E R A

AN BT, R AR O A S RN, B 90 KKK
MEFRARIGFNPUE FRA 0 ARSI, BRI A H) 2 2003 4 10 H & 2004 £ 2 H. 45%
TR R IUFE LR F oK T25 GPMEMER AR RIGIAE . &, e E. WA
R M Esebs . ETRPR. IEas REDL i S W 8 A )2 73 Ul
AR PUERF TR R R MER S B E (TEEK) MEEA .

=\ BENEB

FEHAEYIRLE A TR B WP S B 5K T25 J2ilid R 4 R A R
PR BELFEFEAL TR pat FEDRIFE AL B FOK S Bl HESO FRIMSRAF 1. 2 4L JE IR T K AT DA
T s 3 A i Bk B P sR 68 /110 PAT/pat 25 1, Fis/b A& 24 i FH i i A
MP R A HE I IR G {5 Y. H 1995 4E 3 [H w b T25 KA T25 £k i)
amET ENHZ G, FENER (1997). HA (1997). KM (1998). [
FREE (1998). FFdE (2001). G2 (2002) 25 [H o AH Ak AE 1 1% 5 (KRR ke A
IS . B
=. ZIEEYFRE

TR E WRIREM T K. ERESRELETAARE. RARL £X
JE& BoAKFh. FREBHERAZRMEEM 2 —, — B NEIET 8000 X4/ [ 55
VEEF, SRdAT At A AR EY) . DUAE R S LA A oK . MBI R
KB RKHE, R 17%-30%M F K AR EEZH R, HILEKRIERNANEEY
Mz R CE AR K Z B .

BEFERSAAIRS, MNEEHR 3000 K UL B PEEI R 2, NEIRITLE
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P B AR R . (H 7 XA TR AR AR AL B PH g ARSI AT o 3R FOK 7 XA
Yo Al EARSEAFAMRERIE, 2N L JETRETOKRX, 20 ST R
ey BT, 3. PUm Ut e 1ok X 4. M7 R TOKIX; 5. PUlbi#E#
KIX; 6. FiEE KX,

HETUA TR AN KEME LA RFEER, JFEMARIE
KIF NS R AN R TR IR AR BB, K 8 T 3 e 1 A 7
ARG TR EARBERER, PERR. MRGIVEARESHRHRNIK,
i MR . AL IORF I HFH RS T b, 8T LART IR0 285 Gere
JE v TP (1 oKt B A

., ZFE#RE

T25 R K2l R 4 —FF (PEG) JR A Fik BH#55LH A#3982 bp i ki
PUC/ACKHE N T KM HRAF 1. & A patd [k & 78 FikipUC/IAcH, 135S/ 31
A& T2 plipat L K &, gt PAT/patiE (., fF TR LMK T25 B4 Hikk 55
LA R E . patdk K552 bp, ZwfB183 &L .

bla (B-AEEiEEE) FE R ARpUCIACIbRCIE A . bladk K2 MK AT B 1
— A AIpBR322 FAr BAF RN, Ghdp- N BEAGEG . XA EERIAEA b Rk,
FAETRERRIC . ZsouthernZ4 a3k, ET25 KM, FEAE 52 B Abladd Kl A
BT R KIERA A, R A bladk K13 A v F15° A v 4 A\ 25 K 4ADNAF . £
NorthernZx 22 k6l , 2% BHblad K 78 % 36 K KK T25FF AR IE .

&, BfERE

SR FH B BB 4 P28 R0 52 T25 K K AR V/5-6 HA AT Rl 283 1 A A K 391 52 PAT /pat 25
HEEE. M ZAR T PAT/pat® F & £ 11 1 IR 277242 olgfif & . 2.85 Lg/g
ficf 55 A112.06 /gt 5 . PAT/pati H & & LG TEP A 7 b KR, i H/23.33-1.58%,
2Er£0.52-0.277%, HRH2£0.672-0.56%-

XHRAIFACHR L [BI5E 3 UKD 3 AN JEARIMA . S AR AR RS A 10K HE89 AT 22
% BT73 ] southern J&AZ 4 R K], A RAIEALA K H 5 AT £ 5 pat ZED
AT DNA B, R LA DU pat ZEI G 3] 7 FOKEER A g RIS
RHIZR AR, i\ B 5 PR AL B3 AL R AR A2 /o

N IR EP

1. RS RE: ERE M EIMLHIEY), FFENKR T4 A AE
T, ARG AR ARG . ERE RAERKIAET, TR LUBAIf
FEFRZI A, SRR H A AR RS IR 2 5 B LA 2 A 5 Bk . BZAE R
AT REFAR RS, HIREAE, A NI T TR b AN K AT BE AT

Y222 WS YA R AT 0 I AT 45 2], T25 5 4k 3 B R T A
Bro TR 2R, HERAR B R SR T 2 R, AL K T25
WA R .

LA MU B R R 56 7 T 2003 4 6 F-12 A BEAT 07 17 35 5
R S 1 B K B LS A IRE AR it MR S R, S
AL KA, M, R, MR I B AR, BRI T F
PR R R, GRENES B EREER, JEAR TR R B
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RES, RN EGRE TR, (U EREIL, ARz, Wk
LR TP A AL DR xet i X P B o] A D R S S 4

M LMV B EE B VBRI T O R AAF TS RE I TR - B BE D oK
dn Al T25 55 FLARRL L A i A2 e AN 2% BE R A A7 S8 5 opy SRR B bk s L 77
AN B 28 S5 T 1] AR ISR I 2 22 57, R BURR B3 22 DA B e A\ TR 35 52
RIERINEAFZEF RS, AR TGS

2. FERPR . KRBT A S, TR E . £k
e WAL . FEERFAE T, FOKFRAEMA AL . TR R AR AR SiE 5
PR EY) IR RE ST R AR BR BR B o AR JXUTEE K 59 el P 2 25 PR 3R
AR AR LSRN RE S, 8 T HREZ R 5HE MR BIA R LRI,
FEEAZ B RHFZ) 200 K 1 RR B BE I o SR SRS A R s =5 A B AR
KA AR B 1 FL 2SR, (BEEAETORARETERAS, R THE
DXIRA ], HAMEAAE KBRS T ERZESR.

SRR MERIREZ . b ML R, {56 (RSN, 168
ARG BRI 2 T HES K A, IS SR SR A o B AT ) B
BB, SZARFRAS R A R EIR K

FAT AR PR 5E DI AN 3R a2 | YDA BRE R A Ry« AETHAL)E, fE
SNV 1 A ) Al 2K A DNAFT Bealis kB 1245 91k, KRERZK &
BRI T ORUE T B A 1) F AL DNABLE 1 i BUEAF XS /N R
WL, AR B AR R A 2

patdt R YA T HIRMUE Y S biiB B e 18 o Bk B A RHE 3R BAT AL 2R
S ARl [A] I DNASZ B AR 1, T34k TR o patdit (R A2 8
EAERT A,

1 2R 48 AL B B AR ) DR 37 0T 7E Jir T 200346 H -12 1 £ 5F R EAT 1AMk
DRIAL A AR 2B 25 ARG AN, 25 SRR ] - 1 T R A A 4k 1 P 2 AR 52 TR Ak iy
ek B DL SRR ORA) BERT S SREE IR HIsm, AEe th AL RE I KoK
FEAE IR I BAR Tl K (B ER105), PFriEHmisst, /£8. 91
T L ZR APE R KON, BT BAZRAE DS SRS 5K T et U5 7] o e 2 DY ORI e
[ FoAth T oK KA PR BE B8 — M ANEB I 150 m, TR RALH: (1 B AR AE 15 I [R] B KO3 d,
BIGALFR R B RGPt DU DR TR G0 200 B B IR AE X o AR AH 5 SR
2R AR R R OK R A 2 e 5 BRI T A S E 8, JF HIRA e 5 &
KIS FAA R SRR, Fr AAELE W) ) S5 DRI S22 R PT REPEAR /N o

3. XTEEARAEDAIAESERR ARV . FOKBA AR T 25X bR I Busw e 1
BEAT A o A2 S B 22 KM 2 3th 10 R TRD R oy, AR 3 P 0K S ik PR 0K T25
FET T HOBBURE 5 T 5 2290 o

200346 H -10 A H [ AR b At 2 e AR OR3P F S i #2390 048 JER 5 T o [ Al
b e a6 e 3 T i (A T25%5% 2 A M 3R B8 22 A e I —2E ) 2 R PR AL DN 45 SR R
WY : URREGT AL L R oK T2550) 8] 1 e s 2 FEfE . MR A SIS . RO
B NIEIE SRR B B S R R ORIE BAS AL AR SEAR T HUROK A (KR R )
&b, FIARF I S IEAN L, B0 8 A& SEN, BB T255% Tk A R Eh 4
ZREPEBAT R I . BEORYEIXEESRIR b, T25 K H M OK 5 Zth AR e 2 I
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XK ARL0BH S MIESE, (LM 52 BRI ), SR A
. i FT25K SR AAPLIIER, *F IR H A, TR
ET25 S FERTIR b A7 SR A R — 5, (A % s A0 BB
TR (E L St SR ST R ANIEE A S TS, 6 S EF b
SRR RN it — S0 o MRS BRI B IR A [ ot A1
T S B R A
. KRS

1. EHRIE: FEELAERIE AT IPTER AS 15 RIS ORI
K T25. FARHBE KRBT RHEATRA ST RE T . B AT
BRI TR R ERAE RS, DR . BORE TR (i
Yok R BIEROAE L.

WFFTE N AR I DR A AR 7 e J DR A BB 2 g e A AR A M s e
IT25) FEMMIBTAEAR Y 88, By BE 2R s aEam. K2 iE
T BR AN iy 1 MR I R LA S B R E o X T 28Ry, AT Al s 1A — ER A
B SRS RV . BRARTE G R IR KT 255 JR 4% 2 RG] I HOKTE — L8877 4 43
FAAE S22 5, P A RIS TR AE AR AESRGE A R e A VO B 2 Y o B R R AT 4E
W5 AR B i IR R AN I R LA B LRI AE S 2 A R
HX G2 B R 22 3 X T25 ORI E FRIMEBA FoM . AR IR I R i) =4
XL, B RISV BT 20% M A S L, — SR St
7 LI I AR AL R TORT25/ 8 JRUMEL, B o A AL & 042 B i B
FRMEFVEE A . Mz, FHER FORT25H AR5 15 G i AR F R FORTEZH AR
B AE FROME LA SF O Y, BRI AR B R T25 F R AN 20 FOK I E R ME
FRAR

20045F FH AT T2 AE 55995 A o0 X T 250 5% A St B Ay fi 2 1 00 ot 50 AL 12 1
TR, 258 B A BRI ) S T25 0 555 A6 I 433 228 TIU/gF1245
TIU/g: HEIR& B T25H0 35 A% 1843 71 627 mg/100 g A1578 mg/100 g, 1HER & &
AR (THEEK) HTERN .

2. FEHAE: PAT R —Fh QBRI . B AR S h B EAFAE L BEFE e 75 1 H.
TEREE, EFETHED. HOMEYIT . AR OB LB R AR
B 2RI L KIS FIThfE . LBLEEF A2 By IO AS [F) S ARATT P4 F AR e 42
HIAFTAE, BARETIAE TR IR &Y, (B2 LW RN &Y
o

SERY . AT RERF MM LEBGE R W R LTI N A : 1) FEdman B g
IEI W R AR AR 2) HRAESDS-PAGE (5 JE B R 400 58 VA 0 Tk e vt Jsg
WO BIKHFREAFUEEE, fEMMERRN 2 FIRERA X0 3) Western
B3R 3 AT R I P R B R A S vE A 245 4) SDS-PAGERF IR, W
P A AL IR SR E ;s 5 P& AR A SRR B, EENTE
AR A EYE . BRI, 75 R & = A I PAT fpat £ 1 R 2 4 s, v LA
FFAE B AET25 15K /R = A () PAT Ipat 88 [ % 4=, 7 K% AT B A 7= 26 i PAT /pat
HHBARRAET25 T AR F A KIPAT/patdz H

B PAT/pat 2 15 LA 1 K EE %2 Uniprot_Swissprot, Uniprot TrEMBL, DAD
F GenPeptHH 8 H /7 T T EHLER, 45 AR BHPAT/patss 1 -5 50 1 b 88 25 A
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HHUEAFPAIBCA FJEYE, RS EAYRIER B2 By B R

X PAT/patd H BT ARSME I KA E B FHE R G 5 T 0. ItREWNE ST
WARALLIR 5K 78 RN 2 B VR 1R Bl R R 73 AR 1 o 72 5 A B 2R B PR REATL 1 VR
(pH 2.0), patdk X Zw D 1 PAT /pat & [ 7£ 3075 P I B4 /% .

BT LA B R B UL, FEEAEVRI S AR BAT TR, R4 T BAMNIIESE
WEBAPAT /patts A A B A B . AR I 7E . 44182000 mg/kg i 2 H K FR 771 & br
e, 10 R AE R AN10 H MR (C57BL/6Y) f—4H /N RUFAIVEPAT Ipati& (4, i
BF15K . SV £ DM 2000 mo/kg A B FIPAT /pat sk (&, /N BB T 5l
HENZEAA RPIGARER, AEMEERARZEmM, 7F 7R AR
AR . 4 1 4RME2000 mo/kg Ak & (IPAT/patis 5, X HEHECS7BL/6I /N FRANS:
FEAEAT A 4 B R EE IR

2004 4= B R T LA B 7 HH 0o 6 T25 A A FE R T T A= B3 Ok FE -
TERIRLE N R IE R oK T25 BAGRL B LLEIN 50%), FHMEAR 90 K,
FYNES AW, WEAEE, & B, OB TR, BEEEXK T25 Xfi
FEPFRER KRR E, E, a8, SURAHE. EEEs (A4
KOs, MAEA aaifurtg. /MR-, MR gifuit-$o. Etars (A
RAIRBREFELN . RIXARDBELER . IREA IHEEE. Hyh =8, myk.
BEAE. AEA. UIEF. R . IESs 250 GO, . B, M. =2
FO FRBRA S COE. FFR. BWE. BRAF. 2. IR, B+ —381) %
KR IA R EEM .

3. BB - PAT/pat s [ 15> T8 K £122 KD, 5V 2 /E A UR & B —FF,
Zor T AL T AR R I BUR o F BRI 2 W . SR PAT/pat AR B A It
R B A LT RRE .
*  PAT/pat & AFER, 90°CHI# 60 min &8 HALE T HMHAIFEAR .
o PAT/pat & ATEALEIN B B h BBl B B 1A . R N B
W (pH 1.2) 1, HBEAMAAEN, 4Ll PAT/pat & ATEAZ] 30 #H P
TV B

o N T I PAT/pat H AWM EER T A2 T SR eI getE, S5rAC
By SR AE — AN K226 508 e R b AT FIVR I 0 B . 0 BT 3R BB i
pat FE K 4 i ) PAT/pat 25 [ %A VB AE B it

4, HiAEEPUE: BB TR pUC/ACE TR T, bladkpe H/E—Fh ik B br
1. blat R RIS TEM-1 B- N BERLHG . B- P I RE 5 B - B-FLAE 2 il I 2= P AE R
W, XL E RN R AR R g . bladi R &% AR F-E. coli TnA3(Y)
RSy ZERERIELRERT25F 2B TIW . XA B & UL SR 5
R RIE PR A .

J\ JETHARRL

Fridf AT KR IAR 2 afa H 2 a0, g5 R moim—R, 224,

KRR ILAE TR o

Fu A7 R AT R AR & 2 i T
FEEAEDRL 2R 2 € — B U i B AR ok pUCIAC 1) pat
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FER N B R OoKE R 41 DNA . pat £ [K9wtD PAT/pat 25 H (22 2= LB 3E 5
/G, B2 — P R s TR ARG . PAT/pat 1 B B 713 P B 2 B i 11
W OBk, BRIEAEWIIR B AR 5, (TR m AR PPT XU 4t B
B BA e, T25 TN RREERE. FEMEFNEKRES TR, K
AT PAZA A RN TR K P2V 5 SR B %2 (R DR R0 5 [ IS 54 [ o 0791 o A 458 AN A= 4)
RN, AR T LT R R R .

HHT T25 T 1995 fE{F £ HF545 T FDA 1 USDA Hittate, BoJs4E gk
(1997). HA (1997). FREE (1998). Buf#R#E (1998). midE (2001). Hriffi==
(2002) 25 [FE K AHFE G R A E . [ IEAE m) A E . o E S 2 [ A X
HEOHEHE . AN T25 BB, FEEAEYIRL A A 2 R 51 2 7 b K B i
EPAH A A, BB 5, PRRENERE, BRSNS, N
i 7] 52 5 R R AL B R 48 S A0 S8, DABRAIE B 57 50 57 & A S AU 1 22 A 5 1Y) 22
Ko
+. 8%

KEMIWEFCLE REH], T25%F NS MBS 2 2 B0H U RE M, 5 32 /R AT
TR e R S o S (R
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9. X HKEE A E s A P AR BRI

DU R PR 7 oK T25 & R BARIREE 2 m T R . T25 R HLATA bR
i i T RT A AR R R« T (S8 AN 22 5% (1) 2 BRI B U 1% i R B8 2 A 85 Rk
FEHAEMR 2 A RE R E S T25 FORFEL A 2 k510 H 23 0 AE L
JEUkke A R S B FOR BRI R 5, o TRV 9 E B AR

10. HEEEGTR, GEEERA. EEEEE. KAFRRAE
|RT EF

WA BT A 2B DRI LR, A SAESTAFIE, A, (6
TS, M BORMGUIE G B A G T A g . BRI KA
AL VAR R S T Bk R i St e, R, AR 2 G e 1 i AR
Hh St R T 22 4 B A Y LA K

11 FEFFNEEHXTR

BRI ml IR Bk
] Py A AR
BEF 1 B EEDR OK SRR T25 BRBE e ARk CEF RS A — L RE R
N RHE B R R B 5T BT
BEfF 2. S HEDR FOK P T25 PRS2 A ar PR (A1 I 58 BRI S0 30 A 28 XU D
— I AR A ROV 2 e ) R i ST Bl
BEF 3 BLEEDRI K SR T25 IAEE e AR CEMZ AR —d Bl R
FBE R R T
B 4. BEEEDFOK SRR T25 IRBE e ARk CEF RSB AN —HFME R
V2 e A A B AT ST A0
BifF 5. R oK T25 KR 90 RMEFRRIG R i — R 7T 2 A 7 ol
PR 6. R oK T25 HUE 77 By il —R i 7 2 A= B v o
REEYRE AR RS
Bt 7. HEHEERI ROK T25 o P35S J& 315 D&k il
B 8. FOKEEAL A T25 (W5 BRI 4 RFAE
BEPF 9 i B I DR oK T25 5 IR KRB S R R AR R LR
B 10: FEHUREER I ROK T25 (AR dn A ity ZERIAR A 1) PAT/pat A
e

BHPF 11 Kfight B RIS 1) PAT/pat 2 15 Tk T25 KiA [ PAT/pat 2 H 4514 M)
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RE XS5 55 Al 0 iy

Bt 12:
BEA 13-
Bt 14:
B4 15:
B4 16:
Bt 17

PAT/pat 5 H 5 CAIE &= NIRRT A R R &R

PAT/pat & H X /)N BRI & IR 25 1 e

PAT/pat & H -5 CANE BUR 2 B 7 51 0 R R 2=

pat ZE[X {74 PAT/pat & A ERIUAAA B B B AR SM AL
pat FE K724 PAT/pat &5 4 [ #vka e 1 1R 56

TR R 077 S e Jle ) K B A A T25 Y8 IR il

12. %#EFEYERBERSUX OE A FENAENHARFRHT
3 W B

121 E£EER S MEHF (FDA) fitdE ok

12.2 EER RS EY) AR R (USDA) kSO

12.3 JnEE R T A At S

12.4 NS RAY ke S A
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ZERMEAMEER (FDA)
BEmReEENAERPL
ETTRTERAA AR

19954 12 H 14 H

* EHRTE LA E T 2001 4E 6 H 18 HASE NS BRI L2 A%

BNF No. 000029
Sally Van Wert &+
EF S 4 — LR AR
AgrEvo (ZE[ED AH]
Little Falls Centre One
2711 Centerville Road

Wilmington, DE 19808

BEAL Van Wert 11+

1XFE AgrEvo L istfE ol R FORFEAL S AF T14 A1 T25 if A & f AT 2594 1
Ja (FDA) (B#doMEmze5NHERY ) HREEE. RY¥E AgrEvo
ANFIRAS R RE, IR EK S R T14 Ml T25 Rk —MEAH KA R pat JE[H,
I pat i [R5 43 46 55 14 ( Streptomyces viridochromogenes ) 43 25 ) pat #8424 .
ORI 2 0 35 22 B 3% LI 2 5 RO T B 11 11 pat 22 )L A T o 5 791 A g 1 AR 12

fRYE FDA BJER, AgrEvo T 1994 4F 8 AXPHIEAZ MFEEF £ K T14 Al
T25 [ AVERUE FRIPN AT T 1F 8 . 1B NS AKX B 77 i A TR 13040 27
AgrEvo - 1995 ££ 8 H 29 HIRAZ ¥ — kT T14 M T25 2 VEAE FRIFO I fil
fr, 3T 1995 4 10 A 28 HIA THEIEME A

IXFRAZ LB FDA 5T AgrEvo A &) R PRI £5 72 i 44 B8 FDA B PR Yol Y
EHEEME SR RS R . ARYE AgrEvo A B3 T B 22 e RS 21004, FRAT]
A AgrEvo A\ CAB RN, SRIET KB SR FKRFRL, AR
VTl & Y, 0 N v o e =V (1 S 2B Gl = e 1 B 77 A o N o VAN
B IRNE A SEi _ERANE, A e o R KA TR 2L FDA F T HAh
T HTH fEAEAE . 5 ARG S A M R85 g B 7 4R 5 9 BNF0029 1) 3¢
e, (RAEAE LT RTH A S .

fRPE AgrEvo $EALRI TR, HETRAIELE A R T T14 Fl T25 #FIRK EK
FAFREL . GRDRE RN T Rkl i HoAth o) j . SRT, Inf&E TN, AgrEvo A FMTA AT
AR A E T ERE 24y, TAE RISy B 3& FH AR SR

B

/sl

Alan M. Rulis f&1-

F1F

LFHRTEASAE

B RN E SR O
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FDA/CFSAN: Agency Response Letter for BNF No. 000029 Page 1 of 2

CENTER FOR FOOD SAFETY AND APPLIED NUTRITION
FDA Home Page | CESAN Home | Search/Subject Index | Q & A | Help

CFSAN/Office of Premarket Approval

December 14, 1995
(Effective June 18, 2001, Office of Premarket Approval is now Office of Food Additive Safety. See updated contact

information.)

Biotechnology Consultation
Agency Response Letter
BNF No. 000029

Dr. Sally Van Wert, Ph.D.

Manager, Regulatory Affairs-Biotechnology
AgrEvo USA Company

Little Falls Center One

2711 Centerville Road

Wilmington, DE 19808

Dear Dr. Van Wert:

This 1s in regard to AgrEvo's consultation with the Food and Drug Administration (FDA)
(Center for Veterinary Medicine and Center for Food Safety and Applied Nutrition) on
genetically modified comn, specifically transformation events T14 and T25. According to
AgrEvo, transformation events T14 and T25 are modified to express a synthetic version of the
pat gene, similar to the pat gene isolated from Streptomyces viridochromogenes. The pat gene
encodes the phosphinothricin acetyltransferase (PAT) protein, which reportedly confers
tolerance to the herbicide glufosinate ammonium.

In August 1994, AgrEvo met with FDA to discuss their proposed safety and nutritional
assessment of com containing transformation events T14 and T25. As part of bringing AgrEvo's
consultation regarding these products to closure, AgrEvo submitted a summary assessment of
comn containing transformation events T14 and T25 on August 29, 1995, and an amendment
dated October 28, 1995,

These communications informed FDA of the steps taken by AgrEvo 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
AgrEvo has concluded that com grain (kemels), fodder, and silage derived from the new
varieties, are not materially different in composition, safety, and other relevant parameters from
corn grain, fodder, and silage currently on the market and that the genetically modified com
does not raise issues that would require premarket review or approval by FDA. All materials
relevant to this notification have been placed in a file designated BNF0029. This file will be

FDA/CFSAN: Agency Response Letter for BNF No. 000029 Page 2 of 2
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maintained in the Office of Premarket Approval.

Based on the information AgrEvo has presented, we have no further questions concermning grain,
fodder, and silage from events T14 and T25 com at this time. However, as you are aware, it 1s
AgrEvo's continued responsibility to ensure that foods marketed by the firm are safe,
wholesome and in compliance with all applicable legal and regulatory requirements.

Sincerely yours,
/s/
Alan M. Rulis, Ph.D.
Director
Office of Premarket Approval
Center for Food Safety
and Applied Nutrition

Biotechnology | Products: Completed Consultations

CFSAN Home | CESAN SearchiSubject Index | CFSAN Disclaimers & Privacy Policy | CESAN Accessibility/Help
FDA Home Page | Search FDA Site | FDA A-7 Index | Contact FDA

FDA/Center for Food Safety & Applied Nutrition
Hypertext updated by jmf/pmag/rem March 24, 2004
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36095 T

N
BB
Vol. 60, No.134
199547 H 13 H, EMIY
= ERILH
SEY PARER

[Docket No. 95-011-2]
BERAEARFERERSHIRE
M i AR R, USDA

HH: A

WE: RATEME AT AgrEvo (SEE) AT WK I HT 5 S R 5 R oK
T14 A1 T25 B8 A Y58 : T14 F1 T25 A2 5] NFF 8 8L R AV 0 B B AR
o ZREWRIELLR U : % AgrEvo (EED) 2w HR A (B AR R IR
SHHIERIVEAN s X O B R AT 59 2 B AT B 6 AT AT A A
AgrEvo CEED FEMERASTE R A IR EE PN AN A R I EE K 5200 1 A A DL o
RN EIENAT T AT B E « IR LR AR R B EE K52 1 S

AR HBE: 19954F 6 A 22 H

ik A2 3R S PR VRO AR S I B K 2 e ) e SO B AR AT
BHI A AL AT DAAETRAT TR ) VE =gt AT 2 ), ) VA =S b . A i 7w s oK
i1 14 Rtk 1141 =, S EJPBUN TR A — 28 T, B4 8:00 &R 4:30, Y
RH RSN, HRATEHE (202) 690-2817.

BREHFR: A 215 155 & David Heron 18+, ARG, EWE AN
71, BBEP, APHIS, 4700 River Road Unit 147, Riverdale, MD20737-1237; (301)
734-7612, IR FHFEARNE F IS U, 1L R Kay Peterson %+, F16 (301)
734-7612.

#h I B
"R

1994 4F 12 H 23 H, sty PAREE R (APHIS) W RIHFRL A 2 7K BRI 1)
AgrEvo E[EAH (AgrEvo) 232 HTE (APHIS 28 94-357-01p S HIIE), J5#&
TR APHIS fEH e .l i R TRERL AL RERE it 52 bR 70 R I . Wl 42 %
BRI Kk (GRC) HIE K T14 A1 T25 (GRC K T14 f1 T25), AFFTE
WA EAY A, Fit, A% APHIS 7F 7 CFR 4 340 2k 30 5E i) .

1995 4F 2 H 27 H, APHIS £ (B AHk) (60 FR 10537-10538, 95-011-1
SHREFR) LRAEY, 70 AgrEvo FIHITE SRR, THHT ANIEE . ZiES
WARVT T APHIS PR RN b 24 I B 20 ey 70 /8 1) BT 3R oK A FH i B oK il i
R b BT AR FE BN ST . £E3E S T, APHIS 353K A vt ik R oK & A7 E M)
A EAEYARETEH S I, X WLNAE 1995 42 4 A 28 H (8 Z A%
APHIS.

APHIS e ®] 9 4% AgrEvo HIiEKI = L. XEEIKE Tihs. EK.

59



o A AT SE AL BT . BT AT B LR 35 25 RF AgrEvo 1R SRIBUT R ik oK i)
AR R R

T

GRC £k T14 A1 725 &8 — ANl gl B 22 b6 25 -N- O BR R 2 (PAT) (1)
FEK . 1% PAT B fefd -2z 28 (R vl o) Bl i deis e,
ML B K BE 05T 52 B e 2 R 5077 . GRC 2K T14 A1 T25 T pat £ H 2 M
SEEFAREERE T (Streptomyces viridochromogenes) 14 &5 H AR B 3 IR ) & =
Y. pat FE R [1)2RIE H MAE Y JFARAERR AL s 5 3R 45 1 35S J5 8) 11 35S
bl TR oK — BN SZ APHIS 7E 7 CFR 55 340 4 O E & 1 1)
JRRZ, E&E MEYHE FEA R SRR SR R P 7. SR, PPAs @IS 1992 4F
PLSKAE APHIS V5] B &R X AT IR T oK T R 14 FE ) S 56 3R A9 (14 FH TR) a4k 725 75
H, ZTOKRBRBE RIS, A XAEY) . AESERR AP BB IE A E S
HrE

FRAEXT AgrEvo $&38 I 15 BT PA 6 A AL 2250 dE . A A A8 i = AT
PR K HHRISEEG (1) &, APHIS AN GRC £k T14 f1 T25: (1) AEAHEY
IR M () ASWEEEASE ARG H I KREA AR NAE; (3) A
A REME DR S5 BT 2% 58 AT Arr Ho A A% BB AR M I 20 B s (4) A e &g
X RMA R AN (5) A XN LA i A #E . APHIS 1073 Hi 4k
W WAMAHIA, @il GRC £k T14 il T25 SKEM G EXK, B A HHHE
YA EAYRE, BISER _EAE TR R O H IR GRC £oK T14
1 T25 BrtE. B B 2K AL 5 B PR EOR SRS I FOK IR

ZUE RIS R, 48 GRC £k T14 Al T25 B £ KA 5 APHIS 7£ 7 CFR
B 340 e E . Kk, 5a2iX S B I O A SV T RE 1 R,
AFIEHT GRC £k T14 1 125 L'eATEAR H M. 3 O FRis. 28
1M, B0 prA FOKELRE S B R+, AR EL AR M APHIS 7£ 7 CFR i 319 %+
A A7 I 2 20 2 P Y PR ) o
H R EBRTE

IEIPE (EA) 5 Cgmbl, HRZHEE 5iZ I E A B ERER 0,
EA R4S AR DL V504 1] 1 : (1)1969 4F 119 [E K FFEE U 3R 1:(NEPA ) (42 U.S.C.
4321 et seq.); (2) WREAFEF A5 JsLifi NEPA HIFE P 23k IR B2 (40
CFR £ 1500-1508 2% ); (3) L[ AR EH) NEPA sZitifl e (7 CFR 25 1b 2%);

(4) APHIS ] NEPA sZjii i€ (7 CFR 25 372 %) . WRAEZIAE T, 5T GRC

Tk T14 F1 725 M1 JEAATES 7 CFR 55 340 25 IR0 52 & il fr v 52
APHIS Pl 4 SR TE R E I (FONSD . a2, EA K FONSI [{E|4<
AT “URTBEZER, BERR” 30 FH AN 7 X 3RE .

1995 % 7 A 6 HEHLEHRF X 58 o
Terry L. Medley

StEY) DA R A
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Notices

Faderal Register
Val, &0, Mo, 134

Thursday, July 13, 1995

DEPARTMENT OF AGRICULTURE

Animal and Plant Health inspection
Service
[Dockst No. 95-011-2)

Availability of Determination of
Status for Genetically
Enginesred Com

mhnhnﬂmd?hmﬂulth
Inspection Sarvice, USDA.
ACTION: Motice.

SUMMARY: W are advising the public of
our determination that corm
mmwt}uﬂpuydmdu
Glufosinaie

Comn
nmmﬁwnilﬂ{mdmih:t _

: bmdw
determination is on our
avaluation :’?dll:_::hnllildlgrngtﬁw
USA patition fora
ﬂlwﬂ:?nf;mphhd
analysis of ather sclentific
mimnlmmmlmﬁﬁdhmihn

. -
and finding of no significant impact.
EFFECTIVE DATE: June 22, 1985,

. finding of no signifi

call in advance of visiting at (202) 680~
2817.

FOR FUATHER INFORMATION CONTACT: Dr.
David Heron, Biotechnologist,
Biotechnology Permits, BEEP, APHIS,
4700 River Road Unit 147, Riverdale,
MD 20737-1237; (301) 734-7612. To
obtain a copy of the o or
{he environmental assessment and
cant im contact
Ms. Kiy Peterson at (301) 734=TB12.

SUPPLEMENTARY INFORMATION:
Background

[APHIS) received a patitio
Petition Mo, 94-357-01p) from AgrEvo
USA Company {AgrEvol of Wilmington,

(GRC)
St
» .
s i aicideglfosaat
does not present & plant pest risk and,

therefars, is not a regulated article
under APHIS' regulations in 7 CFR part
3

40.
O February 27, 1985, APHIS
a notice in the Federal

Register (80 FR 10537-10538, Dockst
No. 85-=011=1) announcing that the
AgrEvo petition had been recsived and
was available for public review, The -
notics also discussed the role of APHIS,
the Environmental Protection Agency,
and the Food and Drug Administration
n g the subject comn and food
products derived from it. In the notica,
APHIS solicited written comments from

lant pest risk. The comments
ve been received by APHIS on
or before April 28, 1995,

APHIS recaived nins comments on
tha AgrEvo petition. Comments wers
received from associations, universities,
soed companies, and & State department
of agriculture. All the commentirs
supported the AgrEvo petition for
nonregulated status for the subject corn.
Analysis

GRC Events T14 and T25 contain a
gene that encodes the enzyme
phosphinothricin-N-acotyltransferase
{PAT). The PAT enzyme catalyzss tha
conversion of L hinothricin, the
active ingredient in i
ammonium, 1o an inactive form, thereby
conforring resistanca to harbicides in

61

the phosphinothricin class. The pat
gene in RC Events T14 and T25 is 8
yorsion of the gene i
from the bacterium Streptomyces
viridochromogenes. Expression of the
pat gens is regil
and the 355 terminator
darived from the plant pathogen
cauliflower & virus. The subject
corn has been considered a regulated
article under APHIS' regulations in 7
CFR part 340 becaus it contains certain
muquunmd.uiwd&m-plm
. Howaver, evaluation of feld
datlm’pmﬁumﬂuldlm:u!ﬁr
subject corn under APHIS
permits or notifications since 1982
indicate that there were RO
affects on plants, non organisms,
ar the environment as a result of the
subject corn plants' release into the
snvironment.
Based on its analysis of the data
mhmiundhyhﬁoudtmdﬂd
other scisntific data, comments recaived
from the public, and fleld tests of the
has determinad

cari,
ﬂcmmmmm[ﬁﬁﬂm
t roperties; (2) are no
ﬁﬁl}rmmy weeds than othsr
comn developed by traditional bresding
tachniques; (3) are uni{kely to increasa
5 om e

concluded that there is n0 reascn
to beliave that new corm
varioties darived from Events T14
and T25 will exhibit new plant pest

articls under APHIS’
CFR part 340, Therefors, the permit and
notification requirements to
e s splyothe fld
tions no spply
regula anger

tuung.impnmﬂﬂn'. ar

movemant of GRC Events T14 and T25
ar their progeny. However,
importation of the subject com of seeds
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capable of propagation is still subject to
the restrictions found in APHIS' foreign
querantine notices in 7 CFR part 319.

National Environmental Policy Act

An environmental assessment (EA)
has been prepared to examine the
potential environmental impacts
associated with this determination. The
EA was prepared in accordance with: (1)
The National Environmental Policy Act
of 1969 (NEPA) (42 U.5.C. 4321 et seq.),
(2) Regulations of the Council on
Environmental Quality for
Implementing the Procedural Provisions
of NEPA (40 CFR parts 1500-1508), (3)
USDA Regulations Implementing NEPA
(7 CFR part 1b), and (4) APHIS" NEPA
Implementing Procedures (7 CFR part
renche s in of o sigificat

a finding of no significant
impact (FONSI) with regerd to its
determination that GRC Events T14 and
T25 and lines developed from them are
no longer regulated articles under its

tions in 7 CFR part 340. Copies of
the EA and the FONSI are available
upon request from the individual listed
under FOR FURTHER INFORMATION
CONTACT. o

Done in Washington, DC, this 6th day of

July 1995. )
Terry L. Medley,
Administrator, Animal and Plant
Inspection Service.
[FR Doc: 95-17079 Flled 7-13~95; 8:45 am]
BALING CODE 349-34-8
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fEE AR 430

Denise Dewar /)M
IR A R

AgrEvo & KaH

#213-1600 James Naismith Drive

Gloucester, Ontario
K1B 5N4

BEAH ) Dewar /NH :

AR S PIEELE T oK (Zeamays) BEALZEAE T14 A1 T25 VE N AL 6 5 10 H s
oo (AR E BEE R T AgrEvo I KA m R RN Ky Bt A
B T14 1 T25 (0] 4T 3P4

WMIER T HIEER, BIHEM T14 A1 T25 ST RE TSRS
(Streptomyces viridochromogenes) 1 pat ZE[K . 5545, LS T 40 B ik i A
FRCEHE G ampr LR . BB DR (145 SR A TR R B AL A TL4 1 T25 5545 R 41
oD

(1) pat F£[A;

(2) pat J[RIghs (14 B 22 B 3= £ T B4 72 1l

(3)amp K, YN B sh T, 76 T14 f1 T25 K HATA M R P LIhEE.
R R TR ) 2 SRR SR T B R R B BT R B 42 B R LB SE HE RE

MRYEXS S AL TR AL, FATA BRSNS T14 1 T25
TR

NigiEEE, AENLANEHTEANEHE T14 Ml T25 KM REE.
AgQrEvo TNE KA FH ST ERIEH S AT & 43 i EK .

THERBRATH IR AR (CRIA) RS T AHMITH TiE
S AL APEAC . ZIYITATR . BTS2 F B S s R BN o BRATI RS A 3
PR EHEE (PMRA) HIFRIFRHE—m B EI.

S E S

George M. Patersonf#i+:
FAF
o/
#hi%: A. MacKenzieff+:, CFIA

C. Franklin 1+, PMRA
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Conaa Canma C017401 s

Heallh Protection  Direction générale de la

Branch protection de la santé RECEIVED
Tunney’s PfstABRICULTURE DIV,
Ottawa, Onfari
K1A OL2 APR 09 1997
April 3, 1 ﬁng"u"D D.ITAWA
Ms. Denise Dewar d?%%ﬂﬂf fﬂ_' fyk;
Regulatory Affairs Coordinator {S
AgrEvo Canada Inc.
#213 - 1600 James Naismith Drive S5F
Gloucester, Ontaric
K1E SN4

Deayr Ms. Dewar:

Thiz will refer to the Novel Food Submission
concerning transgenic corn (fea mays) lines, derived from
transformation events designated T1l4 and T25, which are
tolerant to glufosinate ammonium herbicide. Officers of
the Health Protection Branch have reviewed the
information that AgrEve Canada Inc. provided for
assessment of the acceptability of such corn lines for
zale as human food in Canada.

According ko the submitted information, the
procedure used in developing the subject corn
transformation events T4 and T25 invoelved the
introduction of a pat gene derived from Streptompces

viridochromogenes . In addition, the amp® gene,
conferring resistance to ampicillin is included for
bacterial selection. hs a result of this genetic

modification, the corn lines derived from tranaformation
events T14 and T25 contain the following novel
constituents:

(1) the pat gene;

{2) the enzyme phosphinothricin acetyl transferase
which is encoded by the pat gene; and,

L2

Canada
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-2 -(1)

{3) the amp" gene, which is under the control of a
bacterial promoter and thersfore is non-
functional in T14 and T25 derived corn plants.

The result of this genetic modificatieon is the
expression of the phosphinothricin acetyl transferase
which confers tolerance to glufosinate ammonium
herbicides.

Based on our evaluation of the submitted data, we
have no objection toe the sale of grain from the
transgenic corn lines, derived from the transformation
avaents Tl4 and T25, as human food in Canada.

It should be noted that this opinion is solelvy
with respect to the suitability for sale as human food of
grain from corn lines derived from the transformation
events T14 and T25. It is the continuing responsibility
of AgrEvo Canada Inc. to ensure that its products are in
compliance with all applicable statutory and regulatory
regquirements.

Fleas= note that we are providing our colleagues
in Canadian Food Inspection Agency (CFIA} with a copy of
this letter in regard to that Department’'s responsibility
respecting variety registration, animal feeds,
environmental release and labelling issues. We are also
providing our colleagues in the Pest Management
Regulatory Agency (FMRA) with a copy of this letter for
their information.

Yours truly,

o < =

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

c.c, Dr. A, MacKenzie, CFIA
Dr. . Franklin, PMRA
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INEERAMY 5 AR B it T
B AR A A i 23

59, Camelot Drive
Nepean, Ontario
K1A 0Y9

B i%: (613) 952-8000
fEH: (613) 992-5219

1996 %5 H 6 H
Denise Dewar

Ny U A

AgrEvo &K AH
#213James Naismith Drive
Gloucester, Ontario

K1B 5N4

RE ) Dewar /NH

BAICEHE T AgrEvo INE KD AR T EK (Zeamays) b=
fF CHI T14 1 T25) Jook A4 HRVREUR HR I o 1% — il 3 AN BE DR B BE R Bt
P, B Liberty® [ 555 (135 4 2o

AR IR A TRATE S, T14 F1 T25 S5 Hl i Fhse 5[ . ik, &k
B, TCRHO T14 A1 T25 BT SRR 2 7 SR A% 22 4 1 1n) @

FELL TR, A RAUNPE T 2K T14 F1 T25 LUK HAtAT A 4748 oK 5L & -
WA HEATRIE) 2228 A B H BZ AR . X SR A AT AT A A F T IR

FEATIHE AgrEvo (INEER)D A FREEM ST T14 F1 T25 s HAT4 5 R 1K
PRI A AU e 2Rk, BSR AgrEvo (KD AFISZLEIZS N k& ke
58 R AP A R AME B

TR, Y T14 A1 T25 s HATAE S &5 A 1Y 25 B0 TR B OB IR 1)
RSS20 4, AR 5 AL 6 N2 AR RS 1 1 &0 22 - Al in S R ML A A b
e B 1T FH 22 4 OB

FRATTEG A AR AT LAFNT 251 5 Ji K] B p 8 ST A o 2 SR 488 75 B A HZ ALY
FF— Ui, 152 d Simon Barber, 43154390,

R
Glenn Hansen
F1F:

Pik: BEHMEKARN; EC; HC (RaAEMEOR, EME) » My itklE i,
ai AL kL PBO: FAE, VIR,
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and cullura at

B+l A5iFo0d Canada A callmeniairo Ganada

Product Direction générale de la production

Wmmmmm ot de ﬁ:uﬁﬁbﬂ des alments
Food Inspection Directorate
%ﬂu Frnducglll:livlsion
" Cﬂ“ﬂ'l‘:'l Ve

K1A 0Y9 P

Phone  (61%) RE2-BO0D 3625-6-9H1
Fix (613) 902-5219

May 6, 1996 RECEIVED e’ Dwas

AGRI [
Denise D CULTURE 1

AgrEvo Canada Inc, MAY 89 1336

#213 ITS:im'n_ﬁﬂlDﬁve
CESLET,

G]mﬁm ester, Ontarlo AgrEvo OTTAWA

Dear Mg, Dewar:

O iy Pgrm lldmmas

We have reviewed your application for unconfined field release of the corn (Zea mays)
transformant lines T14 and T25. These plants have been transformed with genes that confer
tolerance to glufosinate ammonium, the active ingredient of Liberty® herbicide.

On the basis of the information provided to us, T14 and T25 were found to be substantially
equivalent to traditional varieties. Therefore, unconfined release should not pose any concem to
environmental safety, and is hereby authorized in Canada.

The present authorization relates to T14 and T25, and to all their descendants, provided no inter-
specific crosses are performed, provided the intended use is similar, and provided these plants do
not display any additional novel traits.

If at any time, your company becomes aware of any information regarding risk to the environment,
that could result from this release, you must ﬁnmediatel‘ y provide such information to this office.

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 still need to be addressed,
including a food safety assessment by Health Canada, and livestock feed safety by Agriculture and
Agri-Food Canada

A Decision Document explaining the rationale behind our decision will be made publicly available

and we will inform provincial agencies of this decision. Should you require any clarification about
this authorization, please call Simon Barber at extension 4390,

Yours s ly,

! ansen
Director

cc. Provincial Contacts; EC; HC (Food Biotechnology: Bureau of Biologics), Seed Frogram
Officers; Variety Section; Feed Section; FBO; Director, Plant Protection Division.

) Ca-!-la-d'él. Racycied Puper [ Papler recych
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IR A5 Aol £ i 5
A R
TR fit 53350

59 Camelot Drive

Nepean, Ontario K1IAQ0Y9
Hi%: (613) 225-2342
fEH: (613) 228-6629
1997 3 H 27 H

Denise Dewar /)MH

ERE S R

Agrevo fnE KA

213-1600 James Naismith Drive
Gloucester, % K&

K1B 5N4

fEH (613) 748-5728

P Dewar /NH :

PAICEEH A 7RI 5 Tt B8 B B oKL AL FAFT1481T25 (Zea mays)
HTR&SFEE R, XN T AR B R, Bl Liberty®FR
BRI AT

HAT, EFENERLE FIVARFIH T Bk A — Lo FAR R =, Rk, e
AR INE R T R &SR BT e B B oK B Ay, 782 ArE 737 5
J5R 3 THI -5 5 0 T K A P S 45 () 1T 5 AT A 2 e A S A B H 7= il A2 24 i S
Bl SR, R e s KA TR & Wk

GEBOEH TTIART250 R . WS BA AT 2822 . B H BAELL, 5
H X A L5 AT 2R IRATArT H A R B el s H bR BRI RAE, A8 AATA FH T 1440
T254H Rl A FH AT A2 1) oK b R AN IR R IR, TLARIT25 )5 ARAUEAT AT A=
Itk R ETIART255L S A, BEAME AR &k 220,

AFART IR B Bt 2 =] SRR D] PR 7% 5 55 g K sty 28 6 sl 0 A0 N SR i A 15
g AR, AR A T IR AEX TR

BATAR PR LR e e iR DR R RS A o G SR A8 7 X AR g — 20 1t
B, i&#H45Phil Macdonald, 43#H1 5155327,

5 EL Y

Phil Macdonald

EEARIP N

i

¥bi%: Catherine Italiano

Simon Barber

Linda Morrison
Glenn Hansen
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cultura and icultura ot
I*l %-legacunads MMWI

Proce RECENLD
aFungd mspecmﬁ‘lrm Eﬁmﬁam“ﬂ:’ﬁ&?ﬂh XY ED At H‘JLTUHE DW
|
Food Inspection Directorate |. b 0 1297 \ APR 03 19897
Plant Products Division ’
59 Camelot Drive alEoys femna | AGrEVG"OTTAWA
Wepean, Ontaric K1A 0Y9 g _
Tel (613) 225-2342 o {37?;’!.-&1{#:‘@{"&!"’-
Fax (613) 228-6629 4::? \"‘ﬂw:f‘ 4
,a;.’ Tewts
March 27, 1997 s '-"3:*;-47
Denise Dewar
Regulatory Affairs Co-ordinator
AprEvo Canada Inc.

213-1600 James Maismith Drive
Glowecester, Ontario

KILB 5N4

Fax (613) 748-5728

Dear Mz, Dewar:

We have reviewed your application for the livestock feed use of the com (Zea mays)
transformant lines T14 and T23. These plants have been transformed with genes that confer
tolerance to glufosinate ammonium, the active ingredient of Liberty™ herbicide.

Corn 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 glufosinate
ammonium-tolerant  lines have been assessed and found to be substantially equivalent to
traditional com varieties with respect to safety and nutritional quality, these lines and their
products are considered to meet the present mgredlent definitions and are approved for use as
livestock feed ingredients in Canada.

This authorization relates to glufosinate ammonium tolerant lines T14 and T25. Any other Zea
mays lines and intra specific hybrids resulting from the same transformation event, and all of
their descendants, may also be released, provided no inter-specific crosses are performed,
provided the intended use is similar, and provided it is known following thorough
characterization that these plants do not display any additional novel traits and that the resulting

lines are substantially equivalent to currently grown com, in terms of their safety as livestock
feed.

...

Ca‘[ladiél. Racycled Papar [ Papiar recyc
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If at any time, yvour company becomes aware of any nsk to animal and human health or
environmental safety that could result from feed use of the glufosinate ammonium-tolerant com
lines, you must provide such information to this office.

A Decision Document, explaining the rationale behind owr deliberations, will be awvailable
shortly. Should you require any clarification about this authorization, please call Phil Macdonald
at extension 5327.

Yours sincerely,

24 Frrtra

Phil Macdonald
Biotechnology Officer
Feed Section

cc  Catherine Italiano
Simon Barber
Linda Morrison
Glenn Hansen
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13. B ERRM R LN FRBEAN AR, HEMFAESTHET
FHFR

PARE (ELRERFER

REEYRIZ AR RS

BEfF 7. 3R KoK T25 H P35S Ja 3145 DAkl

Bif 8: ERFAL A T25 {2 I 4k

B 9 TN B i R oK T25 50 M T K AR ES it M AR 2R B AR

B 10 FEHTER B oK T25 [REEAN A i o ZEFIAR H ) PAT/pat 25
G

Bt 11: R B R IK Y PAT/pat 25 5 oK T25 Ik ¥ PAT/pat £ [ 2514 F15)
BE 110 55257 55 [7 49 b

Bt 12: PAT/pat tH 5 CANE R I EE IR 7 21 [R5 A 2R

Bt 13: PAT/pat & F% /I B B 1 s M a6

B 14: PAT/pat &5 85 O 0 BURE 2 25 0R 7 21 1 R PR A &R

Bk 15: pat JEDR =) PAT/pat & (A EREUN A B Wb R 48 4k

B2F 16: pat ZEE 174 PAT/pat & [ 1 #Age e M5

PR 17 T o e ) B Il 1) K e A A T25 W8 TR oy

14, BEFHEYH I IBPFYPURBNLZ LT REE

VEORESE R T0K T25 MR R, JFEEARYIRL A A w2 D ulie A Rhe, 2™
F IS [ K AR SE AR, JHZ I — T IR AR IR DR I fardh i K,
ATAEART i e ARt [ A S F8 T T IEAT VAR AT S 5 o IRAT 22 A e A5 ) Al FR 1 52 5
2 i AR 2 Ul A B B Y RIS 2 R 5 5y R SR B 3 43 e R PR U A 2k K]
T T25 Bt AR 2 4, b EIN SRR S

1. BFAHREEEREMN. EREER K T25 1o E g O i, Pk
ST RN [ A SVE R AE R, Y E B R AEY Z e n Y, AT
BURFAEBE 22 2 A5 4 H I EESRANZR A

2. BEAPRIR: QAT , dRRENERE . B EMR AR ™
BX T

3. BT

PR E A Bz s . ZORME A R TRt LR DR B AL L 7 o X1
b T RAEAE AR AT 78 0 A UE, DA S LA e S D AE W5 G

P2 X IEAE B AR DN P A EN D R AT, R E 1
QTG Ve, LA HAR R L A TS G AR DR A2 AT, R
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FAZ O EAR OGS T T A 56

Mt MR BIRRRIUE 2 ATIATIE &, IR E AN B Rk X AT R
WIEYe, WL IHMEHT I EA A, SR ARG, 22, JFEMH T
BANEAS . R IGIRE TP 2 A MO A AL 1 5T 2, DARA OR S I REAE A
ST IR BRSNS SE A

s RS 2R T BRA PR RN a2 AT, A DR ZER M5 % xS &
WEEEATIC &, JFRUER T SRR SR, el T REAF I i

BT MR BE T E R, R A B R AT R E AR B
) 58 R R R 22 A AR, B SR N DR b, R IR RN
AN, W OR R B AR A 2 4o KRB E Py dicBT N, KR Tt
A DR 7 s (0 R 2 P A A L B3 E AT 8 EE TR D AR iR o g ZESR [ YU B
NIRRT M55 BT ], Re R e 35 D)7 ity 55 9 P AR AR it 3 T AT
PR ORAN R A AT BE ROV % o
4. BEPUAFRE . AN I 1) R R RE L s AT A . A AR A
S E AR AN AN A, R S B e 2 3 B AP AT B AR 1A AL AR
W

5. PARIMIMRE: ALEN, FHAEMREA R SRR 5 MR

SR ES

seAt, BNl o 5 EER G R B, SRR RS Yt
I RN, S NS SRR AR, FHIBE T By B B T R 45 R,
SAN R EDIR &, AHEEEIES.
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. FEARVERREYZENHEERR

FARZBNNBFN I RIE Y, T L LR T & A aEL . T25/if%
o O 7 RASARHE R I PRGN SCRIRIE , e e e h i & Y3 A
TANEA OB, ERAARE L ETEIT Hefe gk, a
UEAER P AN RIS K=Y H 5, A IESR R e T25 T K N TR £ b A
TARL AT 53 (1 o e B DA R AN K7™ iy 55 3 T R AT K 7 i £ A X 2 R B2 A
AR o AR L7 it A N B B A S R B /B . ORI TT25
oK g R 55 0 K R R S e AR LA

MR LA_EPPAL AT DLHER: 22 T25 K K000 TRt & s R DEE i 5 LA 7 AL
R0 T oK S B S R A o DR 9 8 TR 2R W £ ot BT A5 e 2L A e B
BHES GIAT25E KA, Bk, FE IS A SR A 2 4k GEHD.

FHARARL 2w

2004 *£3 A 30 H
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N FEAFEERR

RVE T HACREIE T25 FIRMEFE IR TR 2 0N | . T25 BRSHME
KR E— DX 1) 2 SR 7 o K R AR AE i pat R 4w b 1) B 1 B 42 TR R LR R R RS
(PAT/pat) . fE T25 R K ik PAT/pat & R 5T KSEAER—/ NI
55y AFEFEBRE TR . X T25 B S WM KT R thEs, RIR T T25
FORPURR SN EEZ B, PIAEYIRS A R XA . X T25 K5 % M E oK
ITEEE TR I, R SEhr R ZEFI), AN X8 7= A
fEFESH AR, Kk, FEEIERFERRNAEY 24T GEO).

FHARARL 2w

2004 43 H 30 H
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