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GA21 ¥R oK (FIFR GA21 oK) 2R BRSNS Lk B (1Y) 5-45 B 73 I
TRZFEIR-3-T IR A A (mepsps) JER'FARIE EKIKG . KA mepsps FZEHAEAED)
HRIE, 82 52 B H B RBR BT o B X i B PR oK T DU AR B A FH 2 2 H I e
BT AR ] OK AR FH R B

Southern 24 A HTUER, GA21 FKIAA F BUERAL Sl TR BRI 4 IR R /£ &
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PR, FEANEEREA TR S RN EE . ELISA £l 45 K GA21 &
KFEIEH) mEPSPS HH, ErAAKIAN, ENERH . RAEREY Y mEPSPS
AN HWREGEERT CEWME (<02 pg/efw) FZN 15 pg/efw (<0.4-71
ng/gdw) 5 AR ALY mEPSPS £ F HSF K EE VO B AE LN 4-Tug/gfw (5-10
ng/gdw) ; 1ER T LN 168 pg/gfw. X 3 ANEIZEHACH FE BT 04, IEW
mEPSPS & A W7 2 A A F2 08 Rk o 38 A% B e R o R 0 52 e, &5 SRR
GA21 A2 52m HH R A2 5 10 H AR R AE R GA21 K B H 2 w551 i 52 12k

2005 F-7E 56 B FEAT F SR 6 B AL BRI GA21 FOK SRR ZE R 0 IR e = B AR 2
PR BB EZER . FNE AR GA21 FOKBEAT R B EH o th R B,
GA21 FRAEFEH AR B M 26 AF T B A7 85 ) S AR L D I R T R = 5. fE
XAV Z AV IR, T GA21 TOREANMPESONPIR H B RR=R, X R
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B 0B B~V SAE AN B A HAD AR 8 38 78 SCRRHRE ITE I A XHRE s AR AT
TR FHATRI AR I, AF4ERE. HERR. FIZRRR . p-2 AN Bl () At~ 34 fE 34 7
HRRIEITERI N . 2, KIET GA21 KRR 51408 e A B Bk Ze 58 fh
TEE TR KRS 37K 7 - B A LS F M

RPN B, ANRE S DO IRFERIGEE R, Ara M E R /N R A
IGRED. AE, BEE. AR, SREEE. ZWSERHORE S RA 2000
mg /kg R[] mEPSPS & A5, GA21 T KH ) mEPSPS & FH{E 65 C I =i &~
REFEME; fERSMERIETE T, KB GA21 & RFE R R KA 4H KA 3 1
mEPSPS £ [17E SGF 53 N #8AEH & 5 M fft . IX WA oRYE T mEPSPS 7F SGF M5
WAk 1 %G, iid SDS-PAGE il Western 2438 70 MT iR,  ARAG I HEATAT 58 B2 ()
mEPSPS (7T JEZIN 47.5 kDa) o 1Mi7E SGF I8 NI M. 5 785, ARG 2T A
B s RS TE R mEPSPS &5 A5 A B, A BLASTP #2542 T NCBI Entrez”
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4.1 ErEkEEEEMBILRER

2012 FFe R REMI RN AL R EE 17 5, R EREYFE AR R] 1.703 12
ANE, EE 2011 4B 1.6 A K T 6% (ISAAA, 2012 FEEH4E) o BREIEY M
AR 1996 2] 2012 FFHEK T 100 f%, H 170 H AWK ZE 1.7 10/ 17 1
B, AEGEE 1A NREPRRFE T REFEY), HREBMHEEAET 17 15 2
o 28 NFMEIL EREMI E Kb, HE A0 AL 0 B K U EY) A i AR i 100
JiAt, HFANE 60%R1Z) 40 7 NEAEFEIX 28 MEEFEYMHEE R+ . WA
B X IR M L B R DR PR GE M Bt e, o BTG A Bt KoK 2012
E, REPEREEREDFERR (52BN 52%) @il 7 RIEE KR E
YRR 4 ERIK 48%) « 1E 1996-2011 4F[a], #ERIVEY) A & e b [ 50 K 1
ZprlEE RN 490 12370, ARIEE F A RN R IF AT RN 486 14.3£ 7T

TE A BREGFE M EYI MR I AR T T, B0 LA PR 4 38 R EY B R B B R e
BN, EPG. FMREMETIE. XA FERBEHEFLMME T 7820 15 AT 3
YY), HARREREEEY R TR 46%, HXAANEFMANLDL 543K 70 2 A1
1] 40%. 2012 SFELPHIAR] T 3660 JI AT, (WIRTEE, ELIFERS) 1 Bkt
TEPIIG K, KR A MR E —, EEE BRI EEM A =%, P
IR E] 6950 T AL, BT HIEKEMIFIRHZRLA 90%. EOEEATH [E 46424 K Bt i
TEFET AN, BV Bt MefE s ARG g s s, 182 1080 /i AL, KHZA 93%:;
M E 720 J3/NAR PRI T 400 T3 A Bt ARAE, SRAEN 80%, “THE MR A
1 0.5 AW BtKift. AEINFERE SRR FIE 7 kSISt . ma RN 36 52 R VE P Fh i
A K 60 JiAW, £F] 290 Ji AW, HAKKEEFME 12.91 /5 AWFEFER Bt 1
K, E 2011 FHK 13%, HAFEIEFH Bt TKHEA S RS AR A 90%, HP
11.63 Ji AW, BA 30%K F R 61 Fid sk

B2, FILEEMMI996E R 45, FEfedbiitr . RIS 4z 4k 3 2,
REVIZRENE, AR TR AU, S ARV ISR, A BT e S ARAR AL S I
R AR A S T RS R T T O T BB TR, (ISAAA, 20124F

)

FoK (Zea mays L) EHF i EEFRESAEEMEY 2 —, FOE AR T/
FHKAE. BT TR A EE A, HARRLET AR AL R A58
FERRERZ . 2012 FRBREF TR MAE A 5510 5 a8, B 2011 4F (5100
JIAWD BT 8%. HaEEREEYMN 32%, MERE (47%) ZE, NHE K
HILEY) . £ ORI Tk, ST T KPR E AR sk, HREPiR
LK. SeEiE AR MEE T GA21 Al Bt176 Pl Lk, #Lh#EAE ML T
MONS10. MONS863 Z5:h1H T KAl NK603 ZEPubi s Tk, X EesE RN T K 1wk
A A 7 b HE 2 A B R T K FIE ST R R P AR 3 T ARARAE R o

A, Hur#RRREM R RN — AN EEaA LB SR RN A . B,
2009 FAEEEERE R (BUR AR BREF]D 6 EKIER] 69%, 3 2008 FiE K
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12%. SRER AT BON Smartstax™ £K, ZEAKEA \FAFE KT R gL A,
SP=RERR: AOpTR G BT ESD . —ROBREFINE. SRR A F Ok
GA21 5HABFIL MR R &, TR R AR N TR IR R MEREAT R AL N

4.2 FHEREMEGAHERR

P& Cropnosis A waMliTl, 2012 FHIEFEVIRI2ERTTIAMMEN 1484 14370 (i
T 2011 4E[1) 1335423650 , XA T 2012 FELFRIEVRY T 646.2 ¢ tTiE
1 23%, FFFHTs 340 AZEITTTEN 35%. TTHEERAHUGRI « A= i~
R e PRI AR SRAT PR B S FoAth ™= ) B i L R R+ T S (B 115

TEFEFEREDIHEHETT T, M 1996 SEH2E 4, BR 28 /Nis AL PP 4 L R E P 1)
EZ4h, RAME 31 AEK, it 59 ANE SO H X 15 2 8 S U e O B )
T &k DL RIS, & 25 FEYD. 319 ANEEME, Lt 2497 T
fit. Hrb 1129 DU O TRAEREY A T &80 (BB EGET I TAARD) , 813
TR o T3 L REY Tkl (EBAE AT N AR , 555 Tk oc T 4% 2
RIE D PR SR T B T o HEHERL LR EM HAE 59 MR MK b, SEEALE
F—, HIXNHAMINER. SR EFRZEY, Hikeimie. S8R, il
MK E . AE K 2 B O M X 35 A5 W B LA S 00 VR 4 b o TR R ) R K
NK603, H M FREFIA T GTS-40-3-2, #Hid £k MONSI10 4%,

4.3 BER{EYEIkHHNE

2012 FAVELFE R M EER TSN EFHUE R T2 150 {2556, 2011 FEFFRH—
WU T As v, RIS W BB — A8 8 5 R E Y IR AR 2 1.35 125
JG. Cropnosis A Fflitl, 2012 FEIEFIEMHEERTIHNEN 1484 {LEL(E T
2011 4EAY 133.5 {23E70), XAGT 2012 FE4FREWEY T 646.2 {23 THHEK
23%, miNFP T 340 [ZETTHER 35%. FiTFEERARIZUGRE “ Zimr i (R
FH A L DR AR 1S AR 6 S oAt ™= i I (E R 3 R A T T s I B B 15

4. 4 ATREEMRTTER

TR TR DL R 2 g2 4 e B e, BE SRR AOL AR 7 F A e AR R
Zeht e, PRV S SCE MR A

 REMZ RN, BRI — A A HoR

© AR TT IR AN YL

o AV A AR S

« G BT IRGR SARAR A S s i &= R A
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1996 4, GA21 T K EHMEE & RATERL, A Ew At e FiiE. 2 H
AINIE, GA21 R KREEEE. MR HAL B, BlHR A0 SEE 5= 2 E H e ik
. A& B EE RSN, SORFINE., i E AR R S mAHE T GA21 £k
HT&&. LRSS E. BARE N R OOE LR 9. R EF 2004 4 2 A3K
RN R IR oK GA21 #E T RE T EAEL, 5T 2006 45, 2008 FAll
2011 SEHLE T S .
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5.1.1 ZFEYNERIEN

51.1.1 %%, AaMEMER
SR 222 B EoK, LT BN Zea mays L., B8 ER. A 1K

faray
~J o

5.1.1.2 532

HIEEKESRERETHETFHEDNKRAER (Gramineae) , £ & &%
(Maydeae) , KEFRIE (Zea L) . {ERIR 3 RRGH, REHRFEAKE K
(Zeamays L) — M. Wilkes (1967) K& RIE (RKAH “Teosinte” ) HAT&HFR
J&, BAHEFR—NE, SR —FAERSEEEK (Zea mexicana) F%
TFEAEEK (Zea perennis) - WIFHHITFFLLE R, Doebley 40T [1IHF 5T/ NAX E&HFR)E
W&o R A A AT B R 4, HE THET 2R R4 (tis and Doebley, 1980;
Doebley and Iltis, 1980) :

Genus (J&) Zea (KHERJE)
Section (MVJ&) Luxuriantise (Z XIVJE)
Zea luxurians (CEJEFE KM
Zea perennis (294 T KFD
Zea diploperennis ( 5K Z 5F4 FKF)
Section (ILJ&) Zea (EHZERIJE)
Zea mays (FAKFH)
ssp. mays (GRE; FAKLFD
ssp. mexicana (55 P4EF KA
ssp. parviglumis /N KIEFHD
5 113 EAZAEDRM (BmR) B
GA21 ¥R R KZIR N AL R AT,
5.1. 1. 4 REEMIERHIEH
AR KR EE
5.1.1.5 A= % 5| EEE]

KA H (Teosinte) ;&—fpdi Z RBP4 08, YR T EBPUaF At S8, —Mdk
NN E KA — D %R (Galinat, 1988) . Doebley and Iltis (1980) 1 Iltis and
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Doebley (1980)iAN— R4 FAFEMH AP, BISETUE L KIWM (Z mays ssp.
mexicana, 3% Chalco, Central Plateau £l Nobogame Ff) FI/NGEKIEF (Z mays
ssp. parviglumis-var. parviglumis, 15 Balsas Fi) . WR¥EEME, K HEEPE A Jalisco [
ZAEERARS N RBAINHAF, BIZEAET KM (Z perennis) T AHAKZ FAE T K
B (Z. diploperennis) o i1 25 P4 AF g # A1 H1 56 K] Meso-American #i[X 2 A2
TR R —AFE R, WETFZ/EMREEMZ S G (Vavilov, 1951; Smith,
1995; Harlan, 1992) o F KYILwH DI SR A RERAE » MR 7E 38 B A S5 7 B ) £k
MR ek, FHh, Gt e ) M2 &I, Randolph (1959)\ A K27 E
E P SsphEFATR SEPIMAZ IR . BRI AT e A 2O, 7T 5575 BF A
MEMN, K-SRI RN CZEIHX) TR SRS H T
(Mangelsdorf, 1974) .

FKATR A SN EELE L. AT6 1511 F28E GRME) Y= i 2k
RN R IR E TR0 TEE 1962, TEEMBIEEE 1994) . AL
Bt Egmi (P E KRR 22) (1986 4E) Wil (BN FH AU BRIR N & & 4
) —AN i fh . FREH FICE TR H G 1555 M (PLEE) « 1551 F (B 3EH
30 4F) [ (EIMEE) o 1555 FE (LEE) 1560 FHIN CPEFE) -
1563 = (REFE) A 1574 FE1 (mrEE) & — IR EKEBHBTHAA AT
PEF R 20, HEINGE PG A N R E PG ILES, FAERINRES A BONE Ntk
ANEEAIRE VIR, R R e X AR (2 i T 2 0 VR X b & f
R oy Rkl , FOKE HEEAE N AR B X 2 AT RE . 351 3E ) Bk 2
BRI, Hih A FOKETE 20 thed 20 SFARLLE 5. 7E 1760 FLARTH = F) 7o
— iy [ R 2R Kb Bl 2 S AR AR B A TR R KR A CRE L b R R
Y, 1992,  (FELVEEFAR SRR 5 1989, (T EEMFERIE L) . 1980) .

5.1.1.6 EXRBBIE

SR B 0 R v ] T R TORSERY, AR R A ARL, 2 AR AR R I
kL. IRZ NDTARMEAHE Y. — 80 TR OEEoy Tl RN Tigky . oK
M BB T K TR AT AR B N 0B BB Tk J5URE. AL 2000 4
THiG, AE] R AT o PG R XA 3 AN KA R SRS RS

5.1.1. 7 AR A FER

s b, TR ERG 2 Rk . At FUR Z IR A ROk, dbEdl
45 50 B, HEl, SMAEKRBZERL N 13.8 A, HEZN 2-2.5 LA
Wi, TR EZN 10-13 20 (FAO i, 1992-2001) o T ARAFRIHE HAE &P eiHE
Bl BrEERET SR B AN LE e

rp ] R S B A B B AR P 2, 2003 SEREFNIARZ N 2400 AL,
FE 12 AW (2003 FEHERMELS) o BKRREM BRSPS B P KR AUNE Z
&, RESKEY. EXRMmEIG 500200 M HAILE T — MK, AFE
14 NMA. M. BieX . BRFEZEEEA AN AR, BT, &k, 091
Mo it b, FKRPMEEHEAFME - REESHFEAZSEMES (e,
EREE) o BEEOR CEFEEEEKRME K nTHEBERH. XM 20 1, £K
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RN BB FERME 2 — o FORMENEM BT A7 300 2R Tl = i, 8E N2
1R .

HRE KA RN 6 NP7 IX: . b EBEKRX; 1. sifERFEE#HEK
X II. ARG EKIX; IV, B R KX, V. IbER KX VI. FEE
JREAKRX GFEIL1.3.179) o HA, 757 347X E TR R R mA R 90% .
5.1.1.8 W AXBERMESHRERETLETTFIR WG

24581k, MEEK, SHER (BFEEEHEE SRR MER)  1EAER B
T TN, ERAR WX N SEESh ¥ ) {E B A AR SR 7= AR I AN 52 e ) 0
51.1.9 N[iE &, ZHEEVEREEEINTTREM

EARBALSHTFEZ LY R IEY), EAE TEEIIMER . BIRE KA
ERERIF T, (BB A JIREUG . AiE SR T BIR AT DU FHE R K
ZE, (EAEZE MR, XEFFr] DI RS AV/NE | K, (BRI RE AR — M) FH R
FFRTCEN TR, TR 0D BB AR BT P= A2 R T R AEANBEATIE « R TCIEAE RS
W2 ANEFE. TH, fEEARAHEAKRERARRESE (Gould, 1968) . HAAEHHE
MEEFELEREERBEOE LM, HE2EMNBIANEA KN E R M F (Galinat,
1988) . SEREMIAIE, T RKEEF—ANHE MMM N Bk, F1
ANBEEARTERL, HAA S BIAFRL AT BT H H] Bz g (Hallauer, 2000)
5.1.1.10 288 KHZeMAMNIERE

A BRI N NSRBI AR A A S A 77 52 A H AL SRR 78 B
A, RARMMNAZEZER. AGROBANEERHEREEARKM. TORAHS E
I AR P s IR W oK 24

5.1.2 ZEEINEDZEN
51.2.1 —FE TR ZFSE

Fobs TN —FEAEEY . ARE RIS X FEEE EZHM, KEWGE. E£510%
ZAFIES X, —ER MG, ERE KRR BN HOIX, 5Bk A
I
51.2.2 SAXMEMCEVREEE, NEE, NiRISHEENBURESMHY
53

AR FRATIUA FI AR, B FoR AR F Al 52 St NS e 2 4 .
5.1.2.3 2EFEEWE, WH, MiEAMRSEFERNBAL IS

1996 4E Hefle 25 N COB B2k 50N “B/DSEEY” . BEECER. &R
ERH IR E A B/ EWEGL S, AR E R B O e W i ds 1 5 7
(Hefle et al. 1996) . HHT IR EWT FRIRE KA UE T —FEEUR . AR %
AR F EK G P A U N o 35 UEE 2R W B 5 R OK A MR BE R
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5 1. 24 BEAFRERAMEELRLERIE, MAFMEE, RAERHNLERRER
MEERERY; RREEHTERXNESH

A SR RA VR, MEREFIPR AR BRULT LR, TOKRIHH . ks
FIRUR K B 5 5 AL R 2 FEAR AL -

ek RAEMERE e =2, B0 R AEMERE e = 2

BAE FACBM ARG AT RE A, PR LR T A% 26 () BB AN L e
W% AUERPRER (NBERER BTN E K ERESE) X
B A S AE 52 A AT soE /R R

FARAEL AL E BT FCAERE ) T 0 LK

BN FEAe Ky — B AF3E 10— 30 0 %h, (EHAEMRIE T o A3 EKEF A (Coe et al.
1988) ;

T BRI R BN B EARK (0.1 mm) , 1ERIIEAZ RG] KEWF
FFEMH, 98% MIAEMVELE 60 KVEFAN (Raynor et al. 1972; Luna et al. 2001;
Burris, 2002) .

MEHELET AR KT . MEET —MF2, BT T EAE 22 Pt fif
H AT RERE AEIR Ky 7 R E], PRI EAESERE R 2, TR K B BIEEE T
FETER RGN ez G 10 RNES B8k, Rz iekm 6t
IR TP (Walden and Everett, 1961) .

TR F B ALK, B HRfERE /> (Russell and Hallauer, 1980) . fff 5%
W, TEMERERHER 50 KIS, FORBIZESEEN 34%; 100 KISy 25.2%; 150 K
N 16.0% (Raynor et al., 1972)

5.1.2.5 EFEAZETSRMF SN RZR
FRAE IR FLANRh j KR, K40y 9 AN A

ki (Zea mays indurate)
MR (Zea mays amylacea)
51 (Zea mays indentata)
1R (Zea mays everta)

EHR A (Zea mays saccharata)
HIH (Zea mays tunicata)

F LR (Zea mays semindentata)
¥ (Zea mays sinensis)

E Y (Zea mays amylacea-saccharata)
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TR IR AN AT DA H 458 . BRI R A B A A MM, et = En] § & f
(Wilkes, 1977) « KERE (Zea) FWIZELH A oA Taavi s AE SR, BEER
J& (Tripsacum) 5 EEFRERGRAR, BEEANBECERNTE 11 M, oA T1bd
42°F [ 24°2 18] (de Wet et al. 1981) o fEHIRZM T, #b:EoKE K2 E A BEE
RARMERRAL . KRAEEEEARRIETI0E, ERERA BR D .

5.1.2.6 Bt (WELETE, BUHSR, MRTH, HEARAHTERE)

BT BAZ R AR IER /T H 1. BAE B IRFAT T A2 KR AT LAGHE BRI
HEEAE, Wik, T5. 8. R mes, DUCEIRITRIRZE. £IRME
A SE LR AN B R, e S RE R T RHAT R CHUAFE R,
STINE R, HZHPZIERIZER AT R

51.2.7 2% 8

AEREFETKERI o2 4 HE 9 H, EERMERY B 6 A= 9
Hrt)e AHEFCHT I 5248 B 22 R 4 B B AE LV A

5.1.2.8 EERFATEFRENRESN, SFELSY. BEYRREYF

FKFE LMY, AEFREES 7 X AT IR R4 S . (EAE ST IE By 4L
i (38°CUA L) RCMAER (AT /7, BEM FRRTOR A Sk R L e
F, TKCEANATIMAT . TKF T B EEBI AT EERFNT, &
K7 A 5 R 2 R R R R

EEZ, FRWUEEESHRE, HEXS, BRTEEATTHX 24, EXK
HAREAEK . AR EAEY, EEHREEY (W NERUKRE HREKSE
Do BKEAEFE | TR TYIRAMEAE 184 Tk, M T TAER, HENE, K
FHKFEDLE L. ERAOPLREEFERIE TG, BTG PIR MR TR
M AT, ERGWETIESMEZE S HREMRT 0.18% TIEWAK; FihE 0.18—
0.30%EKHEZMH; FEHEST 0.30%0, #Mirik4ak.

5.1.3 ZHEYNESIHFR
5.1.3.1 ZHEEVHMIESHANEREE

TR BT EEEAFAE, (HEBESMEHRIEETE MKW (dbg
50°—20°) , I 14 M. HABX. BREAXEIL. BRI, L4 P9I
TR .. R BRI AESIHEE, TN 6 MNEXR&“X (1D .
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E K M E X K

B 1 HERERESX

EFFEBEKRX: ART>ZX, HFEMESEAK 392%, HE70 43.8%. %
XAFEERIT. Sk, 7. 75, WEE. IiEEs, mdb. BeigmH s, A4
BEMHFEPZAE S TKEK, AP HE, HEER, e, LR 130—
170 K, 4EFEFE 400—800mm (60% P&FILE 6—9 HIED . —4F—3,

BHEBPEEHRERX: EXKE7KX, HEMSIAN 327%, HE70
35.5% . ZXARGLARMFE . WALKES . TR Es. BRI oG ih b X R TR e v
X, R AKREFFZX, KEFRES, H. MERAERETZX, EENEN 170
—220mm (70%[EMAEEZ) , KEEHEARZE 50% . .

PRGN R KX TR T2 X, HIERAmAN 184%, HEAH 13.4%. %
XEFEIUN . =EEMENE . BB, |t i X . W WAEAH R
X, i 5 IX ) 90%, MR IR, LA N 240—330 K, FFWEN 800—
1200mm. ZXFHE K EK G ZEVMEEDRR R (2R ERE fteE. —F
—RhE— A

BMAHERERX: ZXHAT K, B K. EE. Wil o3R8 8.
PR SR AL . ZX EEREAKRE, EBKEBREN, Kb 32%, rrEH
dETE) 2.2% 0 ZIXAL TG RN G HBIX, TR 220—360 K, FEWE 1000—
1800mm, && F ALK, —E=2al—FET#,

FHALEBRE AKX : ZXATR2MIX, BFREET 200mm, GFHE. #7EH R
. TR EMX ., XX EEY EEEER. TR 130—180 K. T KFFEF
WA 3%, —4FE—#,

14



FREREERX: ZXATm&E R, OFHFEEMIRmEEX. Y7 HE
AL . RS P S, FR A I ARIR /N

5.1.3.2 S KEZBRBERWESHRERYE, SEBARAFEMBIRFFNKENHH
5 XA B Y oT se 1

TRRERENED) . MFRENBIKEE AN 6—7C, £ 10— 12°CHM-F 41
BRI NER A NI R 0 B ARIR S fe b o BE B ROKFR TR 2
FIRE N 25C—28C. EAWMAKEE SEENSRAZVIRR, £ EHEHEN
TR AR, — % 10CRLERREAER T EKAEKERE, HilEEKER
HPUER RPEE (2°C—-3C) « FRMEERITFIENEEZLL 25—28CAH. WH
BEEE B5CLLE) , EREBE YK Bo%AR) , whEF ISRk, W
I, FORFFAE A B A TR A e T e i s SE AN Ko R K OV SR RN L A AT R iE
HIRE N 22—24°C, BEEIHERIPIEE N 6—25C.

AR K R R B R AR E] . AR A R e AR ER 1800 —
2000°C; HEEFIN 2200—2400°C; BEEGEFECA 2500—2800°C; B ROK B AP
BRI FEAREA 1200—1350°C; R AN 1400 —1500°C . KK & B E MV AR
H, PDREEEFANET . 3RE550F B0 AR ] G852 b R 43 A7 X 38 AN YE [
5.1.3.3 BREANESHEPER IS

TRARBRES RGN, BEREFZHX, FRBRIVAESHER—
HBar o
5.1.3. A BAESRGHHMBEPHNES KR, SFETSHENNEN XM (&) XH
HR LR R BSE T =4 gyt A R ERAE SHFER A TR

TR A ARG AN (A SRS, B TAREASHEE ., 4757, TKEMNE
KGR . AT ERE T KX AEER TR E KX, TR EMRE. HE
SHRFTFEDIRAE . FORXTHEHEYTCIH B . A& ARSI R AR R . 2
NRNEBHIFIESIAE, @E A RAEDESNA, R TR NS R AESHREAS
P AR B IS RS
5.1.3.5 ARG HEMEY (FPFMEY) NESXR, GFESHENKNE
FixFh (&) XRMEWLLREE S BT A=4 s ms A X8R ESTHENAR
FIFhy

BT EoK e EETE, B HREFREE SRR AR, R fEE KR
2. HRURA, TORAE (RN TKRAN) NEEEERICE . £ T RB R
R E U TS BRI R HAE, TR B2, AKRATREHRIL K S H e EY s
2] B A ELAE FH R N AR R 7= A A T 2

15



5.1. 3. 6 MAESHEBENEMEHEBERKRIEE

RARZRIEAE, NP R KNS HIRA ST RA RE R o KA i
AAFRRFE T2 ATRE S AR T A SR B — a5, (ARG E

5.1.3. 7 S RBE AR EHENEDYME, HiERZEMHERESEMEXAX
RiERE. FEY. EFONLEYRER

FORFEFE 2 & WARLED -
5.1.4 ZPEMIRETER

5.1.4.1 B8 EM

H T KSR SR ACS R N, A FIAPERI A — i 3l 1 7 AR 45 0 77 A 45 P g A% A8
5t ISP ECIOR A AR EYE . (B, ARAN R 1 T KPR B AR 2 PR FF I8
feRase Ik .

5.1.4.2 REAXREREERMN A RBRIUESHEZE T FIR WA TR

FLA A LK A8 50 ARSI B AT R VR . 55 SR AR AL
FORARI ATV, TR AR CUEH IR S, ORI B M. TOR(E A%
PR 27— B2 52, PR L0 LT 58 1 AR ST R 1L —
B0 5 2B T, TS L 52 LRI RE A S MR S FF B
AR 25 M2k H TR IR B4R S Ao 7 ARk v
.

5.1.4.3 EEARFH TS HAEDFRIETEEYRIZR T HENE

R 1980 FELARTMIMF AL R, AT KIRE G H RAERKAEFERFAZ R, K45
(BB VE R KPR (Z mays ssp. mexicana) & PN A] 24 A8 FE AR, RIAE N3 R 4%
B HIMr%: (de Wet and Harlan, 1972; Galinat, 1973) . %811, FIFHIARE AR EFHHFR,
B KINEARS KA R AEBEY) S HAIESE (Smith et al. 1985) o S275E £ AL
B (Z. mays ssp. mexicana) V] REA & B AE M0 53 TR Z8 2 M, RIS AR & A
RO, e AL AT B8R B T #PATE N T AR B A S 2058 (Doebley,
1984) o AIEHE I, K25 A £ KRR 52 2] ™8 R %] (Doebley et al.
1987) o EE¥EAK (Tripsacum, n=9) M E#EZ (Zea, n=10) Y H A AN )G AR %L
H. SRR EEAR, s £AKTT LS BEER (T dactyloides) 738, {H1F |
PERGEE AT, BEEWATRE, MR R ARG TR I K 2+ 45 T )
(Manglesdorf, 1974) o FfHin25Ek3E K I PR 4 (1) BN BEEOR Y AR AL s AR, &
KL B OR Gy B AR A SUB AW ARG, BRI e VR AR B OK O R A R BE 45 R 1) 2 [
(Galinat, 1988) . M EEYIFMEAE R LK IR . TR 5/ 8Bk 4
NG BEAR, B FOR G EARIEZM IR R B R R IE R T, BRSNS b
AATRER A (Laurie and Bennett, 1989) .
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5.1.4. A EBARFHTSHALEY (MIFEEY) HITIREYRIZIRE T HEMY

E AR ZEAT N A & B B K 5 S W A A ) A8 #e it AE R AE - (Bertolla and Simonet,
1999, Nielsen et al. 2000) .

5.1.5 &R0 75 AR AT RE M
EARIREZWIREE . 3 MEAT LB AL PR 10 BEAT M .

5.1. 6 ZEEMBE Mt BTH
T

5.1.7 RI\ELRTFH, SRADZEE+—FBEXIRENFIZHEVNREFR

g EPriR, TR MBS N B TR, BN, fEHRF LR
FRESZE, AR, TAEDGRE, TOKEW 5HIT S B AR K4 5 o E 5
ARJE ML Fp 2 AZ, AH i T3 E B AN X B AR, B AT K R 2 PR AN mT a9
BT Gt k5. S CRVFERNAEY Z2E B IMNE) B+ %A K
#E, GA21 TARMIZMJE T L EFH TRNED
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5.2 ZEREHRESMTMH
5. 2.1 B EEEYH SIS IERIME R R RUE

GA21 FHF FEKFAN T — NGB TR EEE mepsps, 1%3E K It & 1S 1E
) 5-07 5 A B IS ZE 5L R -3 - e & i (mEPSPS) o 5 F KN EPSPS HEHEAE,
2321 mEPSPS &5 H B 7= A 7 B IR A AR, X H BB SR B A 52, M
TR B 8 R ) K g B, G RE WSLIRHT 7 O R B R HURR E 71
mepsps 3= K K 55 3838 p Mk T K SRR A AT B X

5.2.2 SEERFERNEHERFFIBOH R

5.2.2.1 BAFIIKAR/NLGH, BERFERNS G E

T GA21 E KM EAR Y pDPG434, ZEH AL pUC-19 Bud k. GA21 &
KA TN BT R P 85— EcoRV VI B E, XMNABKRNA
20.5kb, HFFRk AL pDPG434 1) Notd gV A EL (E 2) o FAInHrR,
GA21 KT F B3 6 MEATIX I (copy 1-6; B 3) o i, KB 1 83K
WIEHEARS T (ZB3FaE 50 696 bp #55) . HlshEASE SN ETMNE
T A EFEAIL. mepsps ZEHFF NOS & 1bF; FB 2. 3 F1 4 &KJET ik
pDPG434 2% Notl BEYI B (3.49 kb) (Il 2) ; A B 5 AdE 52 1 /KAELED
EHBT NShEASE —INETFRANE T MAERIK. mepsps ZEFIHIHFT 288 bp
FA GEZHBREZIET—NEN T, AE&iET) » B 6 URKBILBhE A B3 T/
— MW RIB E A —ANE T, A EATA pDPG434 R 1) oAt

Sacl (948)
Actin exon 1 (79 bp) |
Actin promoter (84:? bp) I‘I". ‘I‘.‘"‘ Actin intron (496 bp) Hind{lll (3214)
Sphl (40) "‘.‘ \ ‘;" / |NOS terminator (272 bp)
Not 1 (3) \ \/ / OTpE93be) mepsps (1338bp) | [ Not 1 (3495)
\ \ ! / / / [

[ ¢

K 2 T84 GA21 TKK) pDPG434 £k Norl BRI B H Bt

Copy #2 (3492 bp) Copy #4 (3492bp) ~ Copy #6 (955bp)

Copy #1 (2752 bp) Copy #3 (3492 bp) Copy #5 (2153 bp)

B 3 GA21 EK EcoRV N BAKE AR E

{ER AN Notl Al B L DhRE o HIERET . actin ¢ 7 VEEREN AT mepsps ¢ 7 PEER
B (B 4) , il Southern 2852 73 HrAaill GA21 £K I EcoRV B HIIEA NG OL. 46
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XK, DL actin RS HEAREN A mepsps Hr 7 PEEREN AT 43 731453 3] — 25>12kb F1<23kb ) 4%
Ty (B 5) o BEJEXT GA21 T KA 7 BLIAZ HIRIT 9 3 AT 3R B EcoRV Fr BER/NR
20.5 kb. KB GA21 T AMA R BOVBALSHEA, IFLE 20.5 kb KNI Z
Wo B4k, IBFH L 44, 5.5F1 9.0 kb K/NFIZAE T, IXEEZEAT /2 mepsps R IREN
5E KNI epsps FEFBZS, E5H GA21 T KFAEF IR EK DNA HKIEH
HPRE TR B IX LE 27T o B REAE P AT I 2 1 TR 2.0 kb mepsps A1 1.4 kb actin
RS B

Actin intron (496 bp)

Actin exon 1 (79 bp)

Actin promoter (843 bp)
Not1(3)

NOS (272 bp)
Not1(3495)

OTP (393 bp)
mepsps (1338 bp)

actin-probe (1424 bp) mepsps probe (2022 bp)

B 4 K GA21 FEA 5 BLRY actin KR HEEREN T OTP-mepsps-NOS R 7 HEHREALE
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1 2 a4 56 7 68 5189

KD KHindll]
Marker Marker
12Kb ., 23.0Kb — M
5 E
10Kb " :
4 Kb \_"‘_ 0.4 K - et
8 Kb -
TKb = Ghikh-- o
6 Kb e
SKb — M
4.4 Kb -- e e
4 Kb -

3Kb — -

2Kb

B 5 GA21 A F BB H B Southern 2432 445 53

ToAKIEFA DNA (7.5 pg) A EcoRV RN VIEGH AL, K% Nytran I I, 5 actin-Al
mepsps-Fi 7 HERET 258

VKIE 1: 250pg 1 Kb 73 & brfE(Stratagene, Cat. No. 201115);

VKIE 2:73

VKIE 3.2

VKiE 4:500pg Lambda HindIll 73 &5 #E (New England Biolabs, Cat.No.N3012S) ;

VKiE 5.2

VKB 6:GA21 7158 3 48 BC3:

VKIE 7RG HE RN R

VK& 8: N 2.0pg actin-, 2.8 pg mepsps-,Fl 3.8 pg pUC19-KEFIREN (LI 12) RS R X R,
VKIE 9: 7 H;

VKIE 10: 2.0pg actin-, 2.8 pg mepsps-,f1 3.8 pg pUC19-4F 7 ¥4ET

5.2.2.2 HBRRAX/NMNSIHEE.

AR 2 BoKRFE A EANE DNA SAL R G RAE TR, FEEBAF
F 50 3 v ) S DR A 3 4 vh 43 0 T 51 E AT PCR Zdr, IF B 3G 4E 5 5 Rl
SRR ERMER (BN R) TRE-— X, RERKEIERE PCR Y755 e
FH PCR =Y 7 AT e o dr e BARTATE 23 H PCR 0¥, HEHT GA21
TKAME DNA FEATE K - SHROARKXIERSHEEE DNA 75, FILILEEEE
BOEHE . £T PCR HiEAEIL, BAMEXRH 7 AMERZETERN GA21 &
K AR R N 516 52 4k T K S5 (R AH AT g e AR BRI

B eI GA21 £k 5°A1 35 5 R 4L 55 0 7 51 5 36 [ AE W R A5 B P
(NCBD ) Entreznr ZEHHEE (NCBI 2009) #47 BLASTN it dr. 455 %
B, GA21 T KFENNL A 5 i A 550 1 K 3 R 4L 51 5 T oK i S AR S R 21 R = TR
PEo FERZIER AL BN AR 38 7 51 X R R R R S, thin 2 ATk 7R 2 B L 4t
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CAER R MY R ILE RIS, HA s aF oK (Figueroa e al. 1999a and
1999b, Fukuchi ez al. 1991, Goff et al. 2002, Kemble et al.,1983). GA21 LK K4 AL 5
BRI T — N EwmSAt R CAYERER RVFERTNEH . AERBFH B
SRR E AR I GA21 ToRYIB R C MIEHEZ IR, RAERERE GA21 K
KSR FE R H R AFE— A AR C YA R, FFIRAN T A% R P ik
T HRREIThAE . GA21 T KIAAL AT 3 5500 1 K I8 (K 21 77 %1 e v P R 7 1) 44
Jieo 3TN S5 F1 1) BLASTN Z3 A i A 5 AR A1 A B 2 [

B RELRERR, EEAFRERCHE
B 6. GA21 FEAANL R 53 5 51

W R ERETR, TERAF A MR
B 7. GA21 FEAALR 35555 751

5.2.2.3 BiREENZERFYFESHEERFT

mepsps ZF KT RRFS] (1338bp)

B ERERERE, ERATFRAS SHER
mepsps RS EAZERTS] (446aa)

Y EEWRET R, FEAATTRAS CHER

4 DNA 75145 tH mEPSPS & 741, It H 5 WIE EPSPS & 3T T Lhxt, 25 RERFH—EHk
/1K 99.3%,

5.2.2. 4 EAFIEEVHERPHEN (BREEEIIREHEK. HFE. aik, JEL
EEESHAFD REMERZE;

IS SSR Anic R AL B3 A5 Y GA21 FOKIVRE R A B AL T 1
SYOARKAE L, JRE SSR 4 FhRic B NMO0406 (bnlgl502)F1 NMO0194 (phil20)2.
G118

5.2.2.5 {ANFFHIREDIH

5.2.2.1 T EAE GA21 FKIEA B ULRAL SR AIEAN . ATl Southern
72T, FEHPEANEE (OTP-mepsps-NOS-#R£FF actin-#R4E1) 437 FH 5 Fi B il e e
Pl, IE GA21 4B BLE& 238 USRIV T pDPG434 Ji L Notl #4b Bt tbahb
HEB GA21 ARG AL RIE T2 B 22107 51 380 i PR B i S5 R &
(R A6 J DR R KR B L R4 DNA,  BH P o R 2 42 A 4 35 R 6 A B B ) 5 R 401
DNA FIE: AR TR B4
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IhEe o4 Southern Z4AZ 53 HT: OTP-mepsps-NOS-F¢ 78R

OTP-mepsps-NOS-F5 7 HEEREH L& OTP /751, mepsps 2K, 1 NOS £ 1k¥ %
Hlo SR MERET AL B A S ARG EEDIAL S 0 8. TR LK 1 A 9. GA21
FEKZH DNA (HFF GA21 DNA) H Spal B (ikiE 2) VlJgrmlr=E K2y 18, 3.5 il
2.1kb 46 . 7E GA21 DNA (¥kiE 2) FIEAYEXIE (JkiE 3) Al LA 3 K4 6.5kb
WIRAAZ 260 . H Sacl BEVIN) GA21 R4 DNA (JKi& 4) 7= K% 3.5 il 2.1kb 4%
LM . F Accl BEVJE ) GA21 2EFZH DNA (JKkiE 6) HHlgLs] k%) 3.5kb #1 2.1kb
PIZAZ 5. £ GA21 DNA (JKiE 6) FIHMHEXTHR (GkiE 7) HREMELE|Z14 10 A
1.7kb IR Z 461 . FH Dral BV GA21 K141 DNA (ki 8) FoA410y 2.6 #
1.3kb 28384k . /£ GA21 DNA (Jki& 8) FIFAMEXTHE (Jki&E 9) dREMELR|L N
4.5kb BINIRZ A 4615 . F BstEIL gV GA21 K4 DNA (iki& 10) P=4EZ1N 4.3
F 3.5kb 454 . £ GA21 DNA (JKiE 10) FEAMEXIR GkiE 11) P REMEE R4
925 kb N VRZRAZ 2517 o FHIEXT IR (FrdEE K DNAD 2R 7 T 2.0 kb 25717 A
2174 25 kb B WYRARAZ %1 (JKIE 12)

AL RS RTIR(5.2.2.1 3 EIEIIH GA21 4 N B 45 ) 52 B ML [ — B TR
KA B FEFHAZ A, R GA21 #EA T BOIFAEE CAEA ) GA21 BRI B
LN 4] OTP, mepsps 2R 5 NOS 2 1E-F 751
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Dral (6613)

Dral (10105) Dral (13597)
\Sacl (7190) | \
Sphl \ SpHl |
Dral (3121 w |
( ‘-\)Sacl (3698) “.'\ . Sehl | Sacl (10882) "Isacl (14174)
Vo |
Sphl A\ BNl (3731) || lBstEII (7223)1‘ | BStEl (10715) | Bl (14207)
\ ‘\
Acd | Dral (3978) | | \‘Dral (7470)‘\‘ Dral (10962) u‘  Dral (14454)
Dral Vi \ HA /Accl (14671)
BseEll Accl (4195)\ H‘Accl (76871 cdl (111791 Sphl
Sacl L L[ | | Dral (15739)
\| W Iy 1 | Sacl (16315)
| Hobbd I i
o Y T, : 1 i
Copy#1 (27520p) Copy#3 (3492b N
Gopy#2 (3492b Copy#4 (3492b
oPYEZ( P) PYH#4( Copp 5 2153bp)’30py#6 (955bp)
([T (LTI llﬂ]ﬂlﬂ]]]] (T (I

~ OTP-mepspsNOS probe (2022 b}~

“28kb | 35kb 4 35kb
Sphl

bo3ske f2ikb |

I 35w |

35kb l 35kb l
Sacl

35k 4 21kb }

l 3.5kb i 3.5kb
Accl

Y 35t 4 35kb 4>17kb

- L 2skb § 4 261 4 ) 26kb 44 26k 4 d13kb)

Voasw 4 35w | oasw |
BsiEIT

3.5kb l =2.1kb

K 8 FRHIEEETIAL R BIALE K2 OTP-mepsps-NOS R HREFFIALE

BERE GA21 ToKIEA B . # ] OTP-mepsps-NOS %57 M4 T Southern 2438 45
WUIBER P AL B B . R
.

AT ST I PR A 2
SRR VR UIAL AL E . FROYIRR 1 PR U B K/ B
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# 1 FF OTP-mepsps-NOS KR MEBRE ) Southern 22320, T K& ERRIIE K232 %

G N
o R 851 P& MEZ R
iE DNA ST e N
TR Cdl BORRHIE | T S AN
FLRZH DNA
%
3.5 (3X) 3'158
Wwig2 | Ga2l Sphl OTPI;I”(’)%’SPS' 3+ RUEA >22'18 2.1
pgdr s | PR
OTP- A
Wl 3| BIPEXEE | Sphl mepsps- PR A | A TE A R g;ﬂ?
NOS :
k
OTP- 3.5 (4X) 3251
VKIE 4 GA21 Sacl mepsps- 24+ P UE &y 2.1 V\]“FT:%W
NOS DAY 951 4% o "4‘/5‘”?
N ‘ﬁ ¥ ] mepSpS G A2 G A2 W?}E%%
VKIE 5 [ERER i Sacl IR AR ZN | IR R M A5
35%
2.1
OTP- 3.5 (4X) e
VKiE 6 GA21 Accl mepsps- 2+ WIEL& >1.7 lj‘]/}/%lif?ﬂ?
NOS IR 21 AR H e A
P N RS
1.7
OTP- pE
VKIE 7 3 44 %ot e Accl mepsps- IR SEEARE | NIRRT A% . 10 -
NOS PR 24 71
1.7
*
OTP- 2.6 (4X) 2i63
VKiE 8 GA21 Dral mepsps- 2+ NI 46 1.3 V‘]Yﬁ.—%w
NOS PN Y5 2% R ;“;\W
OTP- L
WKiE 9 | BIMERIE | Acel mepsps- PSR | PO ARA R AN s
NOS :
k
OTP- 3.5 (4X) 3 453
VKIE 10 GA21 BstEIl mepsps- 2+ IR >2.1 " ﬁ o
NOS P TR 4 o ’2‘3*“”?
. TP- - N e R4
Wom 11| gitentEs | BeEn | © DS AR | MR Wi &
KRR Gp it
B PEATIR ) ;
N + OTP- OTP-mepsps-
Wi 12 /A Psp P 2% —
ki mepsps- N NOS PRl Py S 4 1 e PR ST
NOS#R4t 25

* T U A B ¥ DU ix 2t

Sl R B IR
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A
vy)
—
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(3]
o
~

8 9 10 11 12

00, s pate
N o 00

nn
~N

T
l

:
.
|
:

S = SRNRNN 0 W R
Whin 0 Oa; N 0L

& 9. FIF OTP-mepsps-NOS R R HEREHR) GA21 F2K Southern Z23Z 431t

TAKIEH 4 DNA (7.5 pg) 435I Sphl, Sacl, Accl, Dral, F1 Bs¢EIL BRI R VIEGEGY), Rk #1 3)
Zeta-Probe™ GT 5 I, 5 OTP-mepsps-NOS 553 1E54E (2022bp) 252 .

VK& 1: 4T E#ic (Analytical Marker DNA Wide Range, Promega Corporation Cat. No. DG1931) ;
VKiE 2: H Sphl B§VIH) GA21 DNA;

VKIE 3: I Sphl BEEUI ) B 4 5

VKIE 4: H Sacl BEVIY GA21 DNA;

VKIB 5. FH Sacl BEDI B XTI

VKIE 6: H Accl B§VIH) GA21 DNA;

VKIB 7: FH Accl BEYI B X s

VkiE 8: H Dral B§V)¥] GA21 DNA;

VKIB 9: H Dral BB X R ;

VkiB 10: i BstENLBEVIF GA21 DNA;

VKIB 11: I BstETI BEUI 0 BH M

VKIB 12: FH BstEIL BB 5 HE+2.8 pg ) OTP-mepsps-NOS 45 5 454

ThEe o Southern 43X HT: actin -4 F PEERET

actin-FF S HERREN (B EWNEFMINET) HT Southern 223243 #T. actin-F-F 4
REFALE AT 5 ANPRGIERERIREUIA A, WK 100 Mg R AR 2 F1lE 1. 4R E
N, F Xmnl BEVIR GA21 FE[KZH DNA (Gki& 2) F=4400 8.4, 4.4 F1 3.5kb 243
% . F Xbal BEVIHT GA21 F:[F4H DNA (¥ki& 4) 7P24E41°8 20, 12, 3.2 F1 2.1kb H
FAT . H Sphl BEYIE) GA21 4L DNA (JKi& 6) F#4:414 18, 3.5, 2.1 Al
1.8kb (2445457 . i Bgll BV GA21 £ N4 DNA (¥kiE 8) F=A441h 11, 3.5 Al
2.3kb 12435465 F Neol BV GA21 K4 DNA (JkiE 10) 244N 3.5, 2.6
F0.95kb 243 %5 . FEBATEGTIRVKIE 3, 5, 7, 9, 11 RKRIAAEH . 3F HAE
FHAEXT HE actin-fi¢ 7 PEPRET o 7 HURARY 1.4 kb 26747 (UKIE 12) &

25




ARGEFERTHTIA(5.2.2.1 F1)TIEAR GA21 A v Begh i 5o BV 1)t — 2D IRIE
RIS B AEHVA K, RY GA21 A BOF AR S SR GA21 FEDHmA T B

PLANEI 2 42 /KRG actin 751

Bgi (11486)

Bgf (4502) Bgl

Neol \ Neol / Neol (11226) / Xemn

Sphl 2790\. \Xmnl Xminl . /  Xbal (12940)

Pl ( | )\ |\ xbal (5956) | [Xxbal // // Xbal (13236)

Xbal VA | [xbal @744) / /
| /1 / Sphl
ol \ ' It / Ncol (14718)
o ' |‘ / Bgh (14978)
Bgh | // / Xbal (15378)
Neol ) SpH

P
BeIRRS

1
11 ;

Copy#1 (2752 bp)ESEEERERIEEZN Copy#3 (3492bp) y
Copy#2 (3492b Copy#4 (3492bp)  / .
PY#2 ( P) Copy#5 (2153bp)Copy#s (955bp)

([T (I [T (I

N\ / _
— - actin probe (1424 bp) —

v 35kb ¢ 35K | >35kb

>24kby  35Kkb
Xmnl

=25k dd 32kb Ld 32k W 2w [ 21w feosswe
Xbal

~28kb |  35kb 4 35K + 35kb 4 2.1Kkb $>0.93kb
Sphl

~10kb) 35kb 4 35kb 4 35kb 4 35kb 4 >14kb

Bgil

~075kby,  35kb 4+ 35kb 4 35kb 4 35kb  4>2.1kb

Neol

B 10. [RHIEEETIAL RAIALE K actin-Re & HREH AL B

PR BR 1) GA21 Fl AP B, A actin-45 7 PEZRET I H T Southern 2% 52 731 i BR 1 4 A D) Bl R 331
FRA AL E CE R o e Sk s IR PR RO AL m A2 B . TOUI RR ) PR 00 1 B R B2V .
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# 2 FIH actin-FeFERETH Southern AT, TR K KRR IR AT KR

v R ) ek Y WilA%& | PUALKW | WEIW
il DNA Y il ¥ Joh | A
FE[K 2 DNA
3.5 (3X) 3.5%
VKIE 2 GA21 Xmnl actin 3 >3.5 8.4
>2.4 4.4
VK& 3 FH 1% e Xmnl actin 7T 0 0
3.2 (3X) 32 %
vk 4 GA21 Xbal actin 4 >22'15 22‘1
>0.96 12
VKIE 5 BH 4= X Xbal actin o 0 0
3.5 (3X) 3.5%
Vil 6 GA21 Sph actin 4 >22'18 2181
>0.93 8
kg 7 9 4 Xt Sphl actin ¥ 0 0
3.5 (4X) 3.5%
VKiE 8 GA21 Bgll actin 3 >1.4 11
>1.0 2.3
VKIE 9 BH 4 x5} e Bgll actin I 0 0
3.5 (4X) 3.5%
VKIE 10 GA21 Neol actin 3 >2.1 2.6
>0.75 0.95
vkig 11 BH 4= Xof Ncol actin ¥ 0 0
o 4= %ot e
) 5
VKIE 12 fffj ;;ﬁ N/A actin 1 1.4 1.4

*H T U A B $5 DU ix 2t

okt W B R
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TKIEH 4 DNA (7.5 pg) 205 Xmnl, Xbal, Sphl, Bgll, 1 Neol FR#&|1E A VI EEGEY), H k)5 ##23)

KB 1 2 3 4 5 6 7 8 9 10 11 12

30—
20—
12—
10—
85— o
1.2

6.4 ——
5.7
52—

48 ——
43—
39—
3.7—— b
3 o _ENEN — — e —
28—
26—
2.3
21— —_—
19—
18—
1.5——
1.4
13—

115
.96 ==

B 11 FH actin-45: 3484 GA21 F2K Southern 2438 40#7

Zeta-Probe” GT i |, 5 actin-4F 74K (1424bp) 2452,

VKIE 1:
VKIE 2:
VKIE 3:
VKIE 4:
VKIE 5:

VKIE 6
VKIE 7
VKIE 8
VKIE 9

FH Xmnl B V1Y) GA21 DNA;
F Xmn] BV 14 5 18

H Xbal VI GA21 DNA;
FH Xbal B0 B 14 X 1

: H Sphl FEVIH) GA21 DNA;

: JH Sphl B ) BB 14 %) B

: FH Bgll 1) (") GA21 DNA;

: F Bgll B ) IR 4 5 B

VKIE 10: F Ncol MUY GA21 DNA;

VKIE 1

1: F Neol BV BH PEXS &

VKIE 12: H] Neol B UIHIBI AT BE+2.0 pg Y actin-4 7 PEIRE!

GA21 KA BB FAEBREE R 71T

JFkE pDPG434 K H pUC19 #ifk, &4 Nod ¥AL A Bt. F pUC19 #ifka 4245 57
BREMSI GA21 E KA EEAAAE pDPG4A34 HAAE 2L HAth ot (B 12) . Southern
RRERER GA21 AR A EHERAETLTS] (B 13) o ARl F KA &

BRI BITAR] Z2 38 2577 o A8 BHAMEXS BRVKIE RN 2] 7 FHAR 2.7 kb K/ pUC19 #fk

PAYY ¥

RF SR ARET IR BA 0T B

28

7 FEFriC (Analytical Marker DNA Wide Range, Promega Corporation Cat. No. DG1931) ;



ColE1 Ori (668 bp) Amp (858 bp)
\ : | |
T
|

pUC19probe (2705 bp)

B 12 Southern Z%3Z H i B 1) pUC19-K¢ R 8R4t

e 41 2 3 4 5 6 7

B 13 GA21 Hbihh 8 A E LT 51 Southern Z23Z 73 4s R

FOKEHIA DNA (7.5 ug) A EcoRV [REiIEN VIEEHH L, HIKE#H# 2] Nytran i€ I, 5 pUC19-FF 57
PERET AL

VKIE 1: 250pg 1 Kb 73 & br#fE(Stratagene, Cat. No. 201115);

VK 2 A

JKIE 3: GA21 [958 3 /X BC3;

VKIE 4: 5L HL DR

VKIE 5N 2.0pg actin-, 2.8 pg mepsps-,fl 3.8 pg pUC19-HF 5 PR & R E 5% JE [R % B

VKIE 6: 7 H;

VKiE 7: 2.0pg actin-, 2.8 pg mepsps-,f 3.8 pg pUC19-F5 5 PR %t
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5.2.3 HNEESHHFMENEE, HENEH. KR, &6, FHEihRel, 6
REFREERREURRETEET hEER .

GA21 ¥ AL ARFT IR 842 pDPG434, KR T AR Ti Bk, K/NA 6128 bp,
H RS #ia iy @ B R an T K 14, Bk 2 en), ARAZURRE

Isolated insert {Notl fragment)
used for transformation

Dral 511
Pvul 1020

Dral 1603
Dral 1522

& 14 pDPG434 FURLEE L& BT Southern 7347 i FR | BE BRI AL 55

pDPG434 Ji A 5B & (actin) « OTP. mEPSPS #1 NOS. AMP F1 ColEI
JE R pDPG4A34 AL E BRI B ER 7o S AT Tk an

30



F 3 GA21 ) Nor [R#|¥E N UIEFThBE T4

B TufE RIFEF T RE
actin KFENBEA 1 EFR S mXik, S&FE37. F 14
BFFE—DNHNET (McElroy et al. 1990)
OTP NSRRI (CTP)
FEH 3T ToKRME HEE R CTP 541, Bt 5-0 R A R
T3 28 BLR 3-8 18 & Al (mEPSPS) £ H E AL T 44K (
LeBrun et al., 1996)
mepsps 75 9w i A& i oL B oK mEPSPS R H, XA H B
(Leburn et al., 2003)
NOS KHEH TR T-DNA [HRAGIR A R R 3 v AR R 1
X, Z&ibFI5]'F mRNA 2 IR R (Depicker et al.,
1982)
R 4 ThL pDPG434 KB RHE BT TH
A& KIEATIRE
AMP RE KR PTE TR (bla) , SHZERNE
iEHR, JHEMERERFERC (Sutcliffe, 1978)
ColEI ori KVET K #F 3 ok & i) DNA 1 YR & i #2 55 (Ttoh
and Tomizawa, 1978)

5.2.4 Hixh@BAZREBZER

5.2.4.1 BENFMEILFHKRND . HREREBEEMRIZTR

actin: = MA3NT, KEKENER 1 EF, KN 1.37 kb, BFEHG)
F. BAHAEFHE—-HNET.

NOS: AZik¥, KAV 03 kb, KELIERIFE (Agrobacterium tumefaciens)
T-DNA [ A0 5 sl i ) 37 AR g X, 228 DA 1 HE B S SO e 0 22 0B 9T 45 4
mRNA % iR AL .
5.2.4.2 fpicEEMBREEEOK D, T REBEERZTR

T

5.2.4.3 RttRIAFIEFIINBIREHERIER (WMALSRSHIEEDETR)

OTP: N-imht&iatEf ik (CTP) 3T R AME HZE S CTP 751, HR
(] 5-47 T N BRI 5 8 - 3- Wl R & il (mEPSPS) & & T 44Kk (LeBrun et al.,
1996)
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5.2.5 HEEFZ*

GA21 K2R MR TNIERA . H TR GA21 T KK Bk 2
pDPG434, &G EABMN) mepsps FEH . AL SRS RS IRAN S 31

5.2. 6 FHAFIIRIARZHR

5.2.6.1 FENFIIREHIJEMAR, FlR, =, H. &, R BHFF

F ELISA J7% (Tijssen, 1985) il 736H 2004 4 H A 4 ARASH (P4
LR GA21 2278 Fh, 115TT-189 F1 47TT-593, J% HoAH N T 25 3L K] 2 JE 5% 3L R 0 i,
115-083 F1 47-673) &4 K B IR # mEPSPS & H IR IE K.

SRR, EAAKIHN, WM . IREREY) T mEPSPS & H K
PR BEEMR T 2 2R (<02 pg/gfw) FIZ1N 15 pg/gfw  (<0.4-71 pg/gdw) . #F
il mEPSPS & H B B B fE 208 4-Tug/gfw - (5-10 pg/gdw) , fekpH
FIMEZIN 168 ng/gfw. 15PN IS8 M) A 4 258 T AN ) A] s _E 1) mEPSPS #2H
WP RARHEIA] o

5.2.6.2 ANFIIREBRE SN E
PHRLA i
F T2 & A & E R SRIR

T A FRREERRIET 4 DFRFASF (WAEEERFE GA21 =258, 115TT-
189 1 47TT-593, M HAHMN T IR RAEFE LRI HE, 115-083 1 47-673) , iXELk
2 b p 2 [ A RS AN A 2 B AT T 1 58 IEIA R RT3 T 2005 AR R HE 24 1h 3 90 1 (1)
TR WA . PN IR 2SR AE V3-VA A KW Touchdown®™ 25 H Bk 3 51
GIRPRC I L) , TSR R R AL L DRI R 2 S PN B A% e bR Biiml . B
GA21 Z25Z M 10 MERR CKf 5 BRIEW I B R B 2 BN 30, FIR ) S BRAE
TREGBERRFE . D, I EARRTER 2 NMERE OB — AN B 42 55 K B 4 J 45 8

A

o A MREEBREES. O, 2 RITERLUT AN AR .

B L5 6 4

el CEAeD) LR 10-11 B
Ty R 2 )RR 18-20
=M )RR S 23-24 FH

S EBWIRER BRI, MR, FPROAEARRR) | FRE IR T80+ 10°C
ST

TERRIR

FESACER I S R A — BE D A (R AR — I 18] s SR A 1 22 R AR A TE R
ZWATIE . TES BRI T £0-80 °C A& . /rbran, el udEid 250
w5 7 G 7 32 o
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K/ EERAY [

WRIEPRAEEAE R FE SOP 2.10, KRR M S NEA (BRIAehy) B K.
FER SRS, WM. ACFR S FIRE T IRFAEZI-80 °C 6140 F, EE%T. B0
M E o iz R bn A L AE SOP 2.11 # 2

HRFREL

FIAE TR SRR S (BRIER D) ARIEIRAEERERAE SOP 2.77 $2HL. 7F
X &G AT S R, e RREURE R R 2D 0.25 g AN 15 ml IR INIEE, I 3
ml FIFEELZE I [S0 mM HEPES B4 10%HH . 1%PVP-40. 1 mM DTT. Im M
EDTA. pH7.5 4l A EgHIH| VR 54) (Roche Diagnostics Corp., Indianapolis, IN,
USA) |, flikESh 2 d. #5784 4°C 10,000 x g FEO 154904, K LEER
T mEPSPS £ ) ELISA 437 -

TR TREIZ I 12 30 (W/V) B ETR TR EE MR b . B ACkh BT E—
— L%y 15,000 psi ) EPIIGEEE K /12K E, BREHERREL 4°C 10,000
x g NEO 15508, EIEWA T mEPSPS &5 F 1) ELISA 7047

mEPSPS A EBHE

FI PR RAE /K FE EPSPS (Rice EPSPS Rb10 and Rice EPSPS Mab38, respectively)
i) 2 TR RPTAR AT EL S B IR HTAR (BUARIS%S mEPSPS ZE A M F KA YR mEPSPS HH
PAERBERND , MRYE SOP2.76 (B R ELARE BERE, R FIRAL 1EH] ELISA J5iksE
A MT % _E IR T VR A IR B ) mEPSPS B . TSR R AR HL DR HERE L 1
NFAPEST . ELISA SRR (LOD) T OD fE+2 brififmz, BlAxiE ik
k4 mEPSPS & H 1) S AR E

mEPSPS & H BN R

e PRECE, A1 R 7 53R L mEPSPS & HAXS &&=, M, R,
kL, BERRAE YA R (R T-FE S 2 B8 AR B R4 B WA 2
B, [IFOREEEF R . o0 i BcR 5T,

ng mEPSPS % F/ml 5 —IREL+ (ng mEPSPS 4 F/ml 55— KIREL + 55 k4R
HY + 26 = IR$ZHO X100
23R

GA21 EK, FKWNJEE A EPSPS RIAN & & 5 E KT # 3 K & A mEPSPS 1)
W (Graser, 2005) . HEARTE ELISA AR ) PiAR] LUk I Y 25 1 EPSPS,
{EAE 5 52 A0 N A B L DR AR mEPSPS A R B fe Bl b, BT AR R DR R o
EPSPS K E<LOQ H<LOD. Kk, WFFHIcx%1 ELISA fH3%Fr & mEPSPS ik
.
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BATRAEKEF mEPSPS E H KRE

Fra R E GA21 B KAL) mEPSPS R E B NLE 5 (BFE) E 6
(FE) o MFAekr, BNERE—NES GRS T o0, BIEARE &
WM. SAHAR A mEPSPS & 1) LODs A1 LOQs {H L% 7,

£ GA21 XM £ AT, w . AP E 715 mEPSPS & HiK
FEVE R 2 N 29<0.2 pg/gfw-15 pg/gfw (<0.3-70 pg/gdw) , £1<2-7 pg/gfw (<14 -44
ug/gdw) , FZ) 3-10 pg/gfw (8-68 pg/gdw) o 1EFh T B 2 H3E 22 I 2 19 1 1
mEPSPS & H K6 B2 BN 4-7 pg/efw (5-10 pg/gdw) o D GA21 238 FhHITE
1 H mEPSPS 2 HWRE TR P12 168 ng/gfw. TEPNZASFH R EEAPZH 28
RUEEAN I 8] 251 () mEPSPS 25 1K AR A .
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F 5 GA21 HHEEER mEPSPS FHEAWKE
KA
g Fi g ! i TN | ATy EEW
144 35 i # h mEPSPS 5 ug/g = S.D.
(JEH)
115TT-189 11.98+1.70 14.9442.42 <0.46 <0.24N*
o i (10.44-14.53) (12.36-17.57) (<LOQ-0.87) (<LOQ)
ATTT-593 10.44+1.75 12.73+2.07 <0.29 <0.24
(8.63-13.22) (9.92-15.47) (<LOQ-0.41) (<LOQ)
L15TT-189 6.71x1.11 6.72+0.65 3.05+1.22 221£1.99
- (5.57-8.44) (6.07-7.71) (2.20-5.15) (0.81-5.66)
A7TT.593 5.98+1.01 5.73+1.63 3.61£1.66 <2.36
) (5.33-7.76) (3.71-7.16) (1.50-5.11) (<LOQ-4.04)
3 6.61x1.35 7.40+1.09
R H15TT-189 N/A N/A (4.93-8.60) (5.86-8.65)
7.01+1.43 3.87+1.09
47TT-593 N/A N/A (5.37-8.54) (2.53-5.39)
. 115TT-189 N/A 158.37 N/A N/A
e 47TT-593 N/A 177.91 N/A N/A
L15TT-180 7.20£1.12 9.60+0.89 5.31£0.71 5.17+1.89
sk i (6.19-9.03) (8.51-10.48) (4.34-6.33) (3.49-7.48)
ATTT-593 7.07+0.77 7.70+1.06 3.3620.44 4.96+0.98
) (6.12-8.08) (6.52-8.77) (2.94-4.09) (3.21-5.47)

1.5 5 A N % DR R o mEPSPS A R R AT FBl . B RS 3L AR i 7R EPSPS IR FE<LOQ
B<LOD REIEEAFK

2. BRAEERFER UL, B N=5. HH ELISA & E XA LRI ACR T IE . tFE-FHMER, P
HATTHE R “<” R0 LOQ FI FARFE —ANELZ M F:

3.N/A=ARER CRHT A KB B4R

4. B — R A RS TR .
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F 6 GA21 AT EMK mEPSPS FEAWKE
KB
HGL* Fi g ! i | JFAEH EEEETTI EEW
F¥IME: pug mEPSPS/g T-#E +S.D.?
(3t )
115TT-189 70.41£10.01 70.94+11.22 <1.02 <0.30 N=4
i (58.03-80.53) (58.37-81.93) (<LOQ-2.29) (<LOQ)
47TT-593 57.48+9.71 56.96+9.91 <0.56 <0.30
(47.89-72.42) (43.68-69.95) (<LOQ-0.72) (<LOQ)
115TT-189 43.83+4.56 43.00+4.50 17.19+£7.19 12.44+10.40
i (39.22-50.30) (35.65-46.50) (11.72-28.93) (4.47-30.44)
47TT-593 35.89+3.69 36.30+6.46 18.26+8.41 <13.95
(30.54-40.16) (30.65-44.16) (8.60-26.27) (<LOQ-22.54)
3 9.54+2.05 9.50+1.41
Kk ISTT-189 N/A N/A (7.25-12.39) (7.36-10.92)
10.23+1.89 4.80+1.33
47TT-593 N/A N/A (7.82-12.25) (3.25-6.65)
115TT-189 67.71+14.66 63.23+7.69 13.3842.32 9.50+1.41
ek (52.66-92.26) (54.47-75.39) (10.49-16.39) (7.36-10.92)
47TT-593 62.33+6.38 47.74+6.79 8.08+2.60 9.1742.40
(54.18-71.63) (39.23-55.10) (5.48-12.24) (7.07-13.12)

1.5 52 B AH B 154 52 RLRE i mEPSPS AH [E (I BTl b, B e 5 IRRE A B EPSPS ¥R E<LOQ
<LOD KEFEEAK.

2. BRAEA SRRV, B N=5. [ ELISA #€ MEE A Z R BCR T IE . tHE-FIMER, P
HRTTAINE) “<” FWAETH LOQ H FARE — A s Z e b .

3.N/A=AEH (RO HTI K ERIF A ZRT)

*ONTREIRAERT, W, ARETTEM (LER S B .

36



F 7 GA21 FRANHLRRKA mEPSPS HEAKEEKR (LOQ) MRMLIR (LOD)

REM B
4 i JFAEH | R EEW
SE R
ug mEPSPS/g £ &
(ug mEPSPS/g 1)
i 237 237 0.24 0.24
(13.09) (10.97) (0.47) (0.30)
- 3.19 1.20 1.34 0.62
(20.73) (7.43) (7.66) (3.91)
A N/A! N/A N/A N/A
426
VAN
iR N/A (ND) N/A N/A
3.01 3.17 2.17 1.46
#
R (28.58) (19.75) (6.65) (3.72)
60 PR
ug mEPSPS/g fif 5
(ng mEPSPS/g T-.)
0.55 0.51 0.05 0.05
A (3.05) (238) (0.10) (0.07)
- 0.50 0.26 0.25 0.14
(3.24) (1.62) (1.43) (0.88)
o | 0.37 0.54
U N/A N/A (0.53) (0.69)
0.81
NN
iR N/A (ND) N/A N/A
0.52 0.59 0.50 0.28
3
Bk (5.06) (3.64) (1.54) (0.69)

L N/A=ANEH] (O B K B 2D
2. ND=AGIM . 7T EIAER OO o« AR EE.
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5.2. 6.3 EAFIIFTENREN
F4M% 5.2.6.2 ﬂ*xaﬁ ELISA J7i%, il4s

H Fr 204 mEPSPS &

Heh, S mEPSPS &
RT3 ANHARIENR R A BB E R, 4R E W mEPSPS £ HTE GA21 Eﬂé%ﬁlm

#B 3 GA21 [ HARLE V7-V8 B HH
P S /@’Eéﬂmﬁnneﬁ%’ﬂa TERT lﬁlwﬁﬁ%ﬂﬁ@l

EHZU” YY) 13-14 pg/gfw  (82-96 pg/gdw) (£ 8) .

£ 8 GA21 HEFFEAKR=A AR F mEPSPS EHEE

[ 52 AR 1418 ng mEPSPS/gdw + S.D. F-I1H ug
(EHD mEPSPS/gfw + S.D.
(JEHD
BC1 12.61 +1.86 82.25+ 11.34
(9.61—13.92) (71.91—95.37)
BC2 13.60 + 2.84 95.71 + 20.65
(10.49—17.15) (71.66—120.76)
BC3 13.10+ 1.19 83.93 £ 6.67
(11.76—14.46) (76.64—92.91)

7¥: N=5. mEPSPS &
*LEAR F] B 5 26 4F

S E EH ELISA #i5E, RARMAFKRIL (76.64—9291) .

5.2.7 RIE LR, EREADZEE+HZ

g bRk, @t —

U IE ) EPSPS & &/NT LOD (0.73 pg/gfw; 4.94 pg/gdw)

FAXIRERN S EEREHRERE.
RINEA I L HLZIE )0, R GA21 FKI mepsps

BEDRHFBCA SN2 AR G R, PR M i DR A s 12K 7 2.
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5.3 #HEEEYNZEMHTM
5.3.1 HEEEYIEHEREN
AR B EMR Southern 2238 43T

FIFH Southern Z&32AGM T GA21 FKHHN A BB EFE . DNA SEEG AR
H GA21 19 3 MEIAZHAR (BC1. BC2 #1 BC3) , &AMEAREL 10 ANEkkirt g
4, $2H DNA, FIREIMENDIEE Hindlll BEYI, XG5 mepsps Fi A dREH 4458, 4%
R mepsps ZEHRAE GA21 1 3 MR HARIIA RIE, RIFIENTHILE S AR AR
EBEN (K 15) &

3.4 kb, 4.7 kb fll 6.7 kb 4422 2647 HILAEXS GA21 #HAY DNA H4exc 4k frp
(VKiH 3-5) o A 5.9 kb KT 12.0 kb [k E KN TE epsps HEH, A%
B AT 261 7E GA21 KRG BL R 6 IR R B4 (WkiE 6 FykiE 7)

1Kb Marker
12 Kb

10 Kb
9 Kb

8 Kb
7 Kb

6 Kb _
5 Kb

4 Kb

3 Kb

2 Kb _ -

B 15 GA21 FRHARIBEREE R Southern 23245 R

FoKIEF 4 DNA (7.5ng) SRR A V1B HindII BEY), 9EF mepsps #5584 Southern 4428 43
Hro

VK& 1: 4> FEARHE (1Kb MW marker; Stratagene, catalog number 201115);

VKIE 2: 7 IR

JKiE 3: BC1 GA21;

PKIE 4: BC2 GA21;

VK& 5: BC3 GA21;

VKIE 6: JEFE BRI R

VKB 7: AR R RIGHR NN 2.0 pg actin, 2.8 pg mepsps Al 3.8 pg pUC19 HF 2 R %]
JKIE 8: UM

VKIE 9: 2.0 pg actin. 2.8 pg mepsps F1 3.8 pg pUC19 K5 7% .
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AR BAEA RSB

SR AR GA21 K b B 506 B B 5 T R R 4y B L (1. 1) AT T
X2 S, A BT 8 3 14 5 PR L e 5 TR R R L e ) (4 75 & PR (Strickberger,
1976) .

X2= Y WEAE- BEE- 0.5 3% 1E

BB B B FFL I MR R e B R T 0 B . R XPEAE 5%7KF F>3.84 MR
ANESL (Strickberger,1976) o BT FrA B HAL X2 AEHS/N T 3.84, 5t B 4 &7 i
ML SR B, BBt 1:1.

EREH, FrERIHAR GA21 FKREBREFIBUER 2 B E WHE 1. 1 s
IRTE, #E—ERH GA21 ToKHFHEAF AR EBER (K9 .

R 9 AR GA2 HEFNFTARMBREFRMRMAMNEE (0) 5HHEHE (B

BC1 BC2 BC3

O* E* 0* E* 0* E*
L 105 105 361 3455 P4 32
N 105 105 330 3455 B0 32
Bt 210 210 691 691 64 64
X 1H 0.005 1.302 0.141

5.3.2 REFEVSZHHFFIEVEFEREMSEANER

2005 A IEIR A FLEREE 10 NFKFMER AT 1 =2 AR ZPR 10 H A5

K H A 4 AR B R GA21 438 F0 (P2672GT21/NP2171)  Je Hoar ZEFE K] £ 5% B
(NP2672/NP2171) ; 6 M A A #h GA21 2435 Fh (NP2673GT21/NP2391) K Hir%:
FEFRZXFIE (NP2673/NP2391) #H4T TPl /AlE T 20 i ZHARF 3 NiE
(WFE 10) o XWEHBIRAT T HESH, SR UK 11, SREYH, GA21 T XKAE
PR A B AR SR E S R B E . M BHEARE T T E ST
=13, SRERH, B GA21 FARAEFERZHER LR FESHREZR, (HIX
S ORANELLN), AR GA21 T KMARFER R BAAER ZHRER. B2,
GA21 T KR H 5% 2 DR P PR AN 2 eS8 2 22 i BT [ A 1R e 2R IR
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R 10 HIENAEA AL 5 R e URFIR

A& ZHR
ARG T E:p

AT AR BRRNP BANX PR BEFE A R KRR AR 5 R .

FOKFEFE(K | DROPP R FT R/ NX R B I E KRB AR 2% .

AL EMRGN FAE G 14 KB/ IX 05 0 H AL

B4R ERGRR TE V6 WHe R I A KR,

FEAL ERHTN EE KK A R2 2 R6 BB, MAEPIFE S BIFRAL ST A = (em)

FHAR 5k | ERTLP FEAERT, RE/ANX A5 T EAH AR SRR T 30 FERERE E 40 %

Arkig ke | GMSTP RIS B RFRL S K E (%) .

ZERRE GRSNP FAERT, PBUOAA B RIS AF anss X S B W AE R B 2% .

50%fE ik | HUSSN 50% R 22 BT 75 1 34 8 3L

22 Fr iR A

=LA

50%fE kAL | HUPSN 50% A R SOk BT 75 1 34 B8 BT

Wi T 75 4

=LA

Mp e EEdE | INTLR B3 R OKREAL DL EAERR e B A . 1 R RIS T B AR S 8, 9 3/
TRSCHR T 100% [ AE A% AE AT Ab 3 BT

53 2 LFCLR X R4 2| R6 B BRI gt AT o3 . 5 Ron 5XTIRAE, 1 Rosm&
TERE, 9RINTEEME,

Ja BIRR sk | LRTLP FAESG, R/ANX A 53 EAR AR SRR T 30 FERERE E 40 %

e PLHTN FOKK B R2 2 RO BB, M AR I 3505 381 T o T 3508 (A AR i P2
(ecm)

R PSTSN PEAEIRIEZ 45 FEURHG, 10 BRAEYD A A5 AT 37 ey BlAR 3508 10 5 RO AR AR 2

REEH 53 % | STGRP SR £ For S AR ) 1 40 LE

BRI | o | gt R .

P FRESEEAN N X A K AEAT LR PTIT AR AR 3R

WAEE | TWSMN [ 75 15.5% @ Kbk bR E 3780 i OBl SR (/i 2U)

PR YGSMN 1E 15.5 % I & /K ERRAEFERE B3R TR = & GEAUR/AER)

KBEI GRLSR TEPRAT /N S AERR BT BES B 0 2, R 1-9 9 (1 RomTB R, 9 3R
TR 56 4 K )

. - TEPAT/NX AR R BT B R K BER B 0 2, N 1-9 2% (1 SRR TE K
FRAKRBER | NCLMR | o bk o 4250 )
\ - TEPAT/NX W AE R BT B R KR BEIR B 50 2, N 1-9 2% (1 Ron BRI
TK/NBER | SCLBR 0 kbR 5 4 B )
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R 11 ZAT X FE R R R 807 Z 4

PEIR
, .| AR | OFERLE | IAE o, | WOGREE | R o
B REE ) Tet | i | o | MEE ) ey | | MR
GA21 | 173.63 18.99 54.14 64.50 | 31581.69 | 105.50 | 238.25
MG857 | XfH& 177.63 18.78 53.72 65.63 | 32484.02 | 101.42 | 232.25
Z -4.00 0.22 0.42 -1.13 -902.33 4.08 6.00
MEZ>F {H 24.90% | 6.62% | 48.81% | 57.00% | 30.14% | 42.00% | 10.00%
e Hh S 4 4 4 4 4 3 3
PER
A gl A S P AP
S S *ﬂ:i:lﬁ H;Jii%m {)ﬂﬂgi i ﬁ?f& i%gé@ T~
GA21 | 159.95 17.43 55.82 62.92 | 30409.69 | 89.61 211.01
MG877 | *fH& 161.68 17.85 56.75 62.67 | 30658.61 | 84.51 207.35
=5 -1.73 -0.42 0.92 0.25 248.92 5.10 3.67
MER>F 1H 72.94% | 15.28% | 1.01% | 83.98% | 57.39% | 29.78% | 28.58%
R ST = 6 6 6 6 6 6 6

R 12 B XERB R’ GERUREZER, 15%K50)

MG857 MG877
Site (City,State) | GA21 o} i Tt GA21 payicl 5
Brookings, SD 199.2 207.8 -8.6
Faribault, MN 201.2 198.1 3.2
Northfield, MN 165.8 168.0 2.2
Janesville, WI 128.3 136.6 -8.3
Alleman, 1A 150.9 135.8 15.0
Seward, NE 156.4 151.6 4.9
Hudson, IL 155.0 169.3 -14.2
Bloomington, IL 159.9 169.6 -9.7
Wapella, IL 183.7 179.1 4.6
Mackinaw, IL 153.8 164.8 -11.0
R ME 173.6 177.6 -4.0 159.9 161.7 -1.7
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R 13 EFBXJEMARS 5T Z0 PRI E

MG857 MG877
e ‘
pn | B aan | e | e | R Aot | et |
ANFRRAR 3 1 0 1 6 0 0 0
T KA PRI
iy 1 0 0 0 2 0 0 0
FHEK 2 5.9 5.5 0.4 5 5.2 5.1 0.1
FUPTHR AR 1 3 3 0 ND#* ND ND ND
ZEIRE ND ND ND ND 1 0 0 0
50%FE Pk 22
Fr s A 4 1316 1320 -4 6 1444 1428 16
FAA
50% AR HCHT
Fr s IS 4 1307 1302 5 6 1391 1376 15
FAAT
o H 58 4 2.4 2.7 0.3 4 5.1 4.5 0.6
M-, 73 2% 3 53 5.3 0 5 5 5 0
e HAAR 13 K 1 0 0 0 6 2 1 1
HEFRL K 1 2 4 2 ND ND ND ND
FEAFPT B % 4 2.3 1.6 0.7 6 2.3 1.8 0.5
KA I B 2 1.2 1.4 0.2 4 42 5.6 -1.4
T KK BE 1 1.3 1 0.3 ND ND ND ND
TR N B 1 1 1 0 ND ND ND ND

*ND=AEEH e

5.3.2.1 EEAFAMEER

Wit 2005 FEE 10 ANHS R HEBR ZHEAREE R, BN E
(YGSMN) . % (EMRGN) . SGRHEME (HAVPN) 257510 GA21 E KX}
MEEEZES. HILU GA21 R KR H %S I DR R AN 2 25088 2% 22 iR [ 1 A
SR, BEPE R AR A AR R B A E 5T

5.3.2.2 fZBAMEEEES

Hd 2005 FEEE 10 NS HER ZHRIEE TR, GA21 FK5IERHE
RIGHRRE = B AR Z ok EERZFHZER, M GA21 T KRRIH LI EHIRAR
S AR Fe S R BT [ A A Z IR, E N P o AR AL R O SORAE R R ) T IR A £
o
5.3.2.3 {KERHA

GA21 FOKEEDIEE AL H 2 Do oK 0 B w50 52 4k, i AN 2o F AR IRy
Mo EEXT 2005 FERE 10 Db AR SR BIENE, EHEE (EMRGN) 55
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REMIRTEbr B SARR RN I B2 2 5, Il AW GA21 FOoK 5 ARF R DXt
HEAE TORARIRAE: | 229 o

5.3.2.4 ERMM

GA21 T K JE BRI {1y 16 R T KR B B8 AT S, 3500 45 4 0 s R
BHERE . R EMERMERIFN] GA21 Tk b5 A HE RN A TE M -
WA

5.3.2.5 £ GE=ESHEN

F[E 2005 G H RIS 2 EPE B, GA21 K M H AR#EFE K %} R 78 7= &
REMWIR PR Z 2R, HEILUIH GA21 KR I H B 3 R MR A £ oA 24 2 Fif
AT E A AR 2R .

5340, SEIBRNVEER, AFAIFE 2002-2003 4R 1L AR A R BRI AR R AR 2EAT
T GA21 TARAEAFFEFREN . FELRAT,

Fed A T AETETE S+ BE T ELER

EFEHEAT RIRUE R TR, GA21 AR R G E Rk AR H, 8%
I RBMEAE (10%LL ) o RBHERRF LK GA21 FIEE T K—#E, BIMEFRid T
BF R RRTE AR T, BT RBARE R A, FrCAER 45—k B IE S
ME. TE Sem IRIEE N T, GA21 K HAEF LI R BHA 85%LA EHTH i &,
GA21 M ARSLFERINT IR TR E KA. MRAEL. AT L ES . WA 45
HhTH 78 o5 KT 72 0, GA21 AR HE JE DR 6 IE X ) 2% R T K i S 8 25 RAFAE B %
Z5, R HEIE WA ZEFER, R DR R E N0 EAS
RITHEAF T KA =S a8 Sl

GA21 SARRLIERXT R, TEOMw) . St 22 w5 fkkE . M ==
TR R F 2R FPAFAEREZES ., I GA21 5 3EREIE R % I8 1 H A 2% Bikk w2 B,
P EAE A bR LR B E S
H A R

W R R BB ARFTAE 2003 4£ 5 A 6 AXF 2002 S 1w il 56 X 34T Tl J5
HAM A, 458FEE GA21 MEEFEIER TR XA G A mERE ER.

R E R AMRIE SE B IBIE T GA21 E K EX RS 4 68 ) 25,
5.3.2. 6 HEEEEYPHEEYREEMEY. SHIMREILEEEBIOTATRENY

TR EARER (0.1 mm) , ERHFEERE, 4R2HI0mBIEEEE 60 K
JEFE N (Raynor et al. 1972; Luna et al. 2001; Burris, 2002) . EHREMETF, TKAiek
EEI A (T 60 081D o AR HERR 110k KIS A 56 3 BUR SR
MR RENE . H RIS B U R ] FOR ALY i Re e 5 s e s i . R, %%
R F K BB ALY ) HAAE )« SR GE ) R A e R AT REEAR /N . S — T
H T HREANEES TKEG R RRTHAEY, RIHERE R 5K H )2 P 1)t A K AT e
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A EHWER . Bk, GA21 TOKAYSNEEE A R AR . SR Ak B 5
AT REVERR A

5.3.2.7 T RAER T REM

A TGN R YL RIEY, ARV — R R, A REAE R R
EH. NERBENKRE, SHAEEVHR, TR g, X 2EE
KAE IR FARME R A A KR B G SR, BV oKk RLAE H 1) B i il
Vi, WABEEAREAT . AKVAAIEGE R B 0K B 42 (Hallaver , 1997). Bk, GA21 T2k
FINBIPUER FFPEARA G I ARy 2 T fE fe 1k

AR GA21 TR A SEF IR 4G KRR R, AR TR M GA21 5 X i
AR L AL d A e 55 2 S (0 A A S b S ARk R 7 AT R R AR AT KR
DR BB 2, PR BRI DA (1 5 N T80T 1Y 9 S AR JEOR I 2B A7 S8 g
AN TS .

5.3.2. 8 R EFEEMXEEEYRIFRIFEYIORE, SENFREFEREM
AEEMHRA

GA21 TR BIMEPON PR H BERERER, X B RPUEPFIIFAGE . (H%
ML TR gt — 25K, I GA21 RIAEY Z FEEREAT Y iTTT, HP e s X sk
HOLH RACRECE FEVE VAL, SRR, T GA21 YT EREEFIVEIR, DRt T
TR PIE,  [FAERE I I SR LR 2 A SR AR A4 R |
BARFEER . SREFAERNERY], GA21 MREEE. et R (mil
S NERE . MR ELS )  AORERCR i R AR S D A LU e B 2R . 5
AR DR HE TR OKAR L, A 20 FH ) 5 R T oK 1) TR [R) R AR AL 3h 2 . S A L
2 H B9 B st £ w8 FEMAE ) 2 RE I FR B Lo B8 220, Ul G 3R R K0 &
NERE s Tky/E2 LR EP i RTS - ATR
5.3.2.9 MESHENHMARRBEER

MRAE _FR AP EARIEY, GA21 FRMERZMIR, EFmFES. NEY
LR RN S ) S AR R DI IR FOK B R E = 5, W] DUHERT GA21 FRASX AR
MEERART . [N, GA21 FoKGIN T HIBRERRMR, 24 757871, IR
RAEB AL =35 K 1 A 2% AF
5.3.3 HEFEYSZFSFRFTEYVEN ARBRENSEHNESR-

5.3.3.1 B4

GA21 FHZENT mepsps 2:H, {ERFEIERE F K= EHINERIAE T mEPSPS &
Ho ATt GA21 o mEPSPS & A M) &2V (A SSERANS B, EEA R A
KiEEAMSEYHRIEEARPVERES P SO RFHRE .. AFe L.
AL B BOH AR E e . 5 OME R E O ER T A R B AL
FIREAT B9 90 JK BRI TR -
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RS RIE Y T RIEE B B R

FHAKGFES GRS GA21-0104) FiAMIXUIAS 5475 B 75 BH B 75 L ik -
3-TEE & Rl (mEPSPS) SR GA21 EK=4 ) mEPSPS HH CGMRYI%H 5
LPGA21-0105, LPGA21-0205 11 IAPGA21-0105) fEEAWSHOrH (Mg TE. 2 T&
(PIRfG E AGs J B PR N-Uiy 2 R L 7 A AR 24k i) b AT 1 b

SERZW, YA YIRIEN mEPSPS & A MNP U TR Z1N 47.4kDa,
5#1-mEPSPS & F IR RE A e S AR s A FFER N-dn @ 2R 7 5. JF
H, WRRIER) mEPSPS & F A R e EBRE 1, BIRKIPERALIL R . 2T LA Bt
FORAEACSHOESE, RUIRIET KA w1 GA21 £ mEPSPS 1 H B A L5 55 A
Peo RARSE RS W 10.1 37405 50

SO R

R/ (5 HE S M) Ik 0 CRHERD B 2000 mg mEPSPS 5 H/kg & H
CRIET GA21-0104 MRV 5 L 0.5% wiv KA TEER FF 3L 47 48 2 /E A n B Fl i
Ao RSP ATIRRMEE . REMGEEICS, HFEH 15 RHTHES TG
R

IR RIE, RADA G BURGEPRER . A e R /N BRAE IR R R
W RE. BEE. mAHE. SEEE. 20 MoR T HAEEMRAH 2000
mg mEPSPS 25 F/kg IR A KN o FHAREE T2 WA 10.2 152 5 S

BV GA21-0104 7E SRR (25, 37, 65 Al 95°C) ForalRFF 30
S5, 2 JEINE R R R, B STIR RSN mEPSPS A& R

B LH, REYHE GA21-0104 & mEPSPS 2 A 1E 25 Al 37°C FALFE 30 4
BhE, BEEEADBEARZ RN, £ 65 CHE SILE T4 30 445, mEPSPS
FEvE e 4. BAR mEPSPS 5 EATE 37°CF (A5 37°C) ¥59% 30 /42 faE ),
HIE 65 CAITEFIRE FTakEfaeErt (R 14) . BRSEES WHE 103 R E R
o

% 14 EEXT mEPSPS BSiE MW

BE CC) R MRS (U/mg W (%)
mEPSPS)
SRR 3928.71 100
25 4680.65 118.8
37 4538.71 115.2
65 0.00 0.0
95 0.00 0.0

— M RAL[UImEPSPS # FE M E SO, — 208 WA 1 nmol BERR LT 7% %) mEPSPS & H A& .
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R SMETL B RTH AR E MR

. H SDS-PAGE 1 Western &5 [ EIZE ) /7 vA X SR H GA21 E K (4 i
IAPGA21-0105) FIAEDIR] (GA21-0104 JiRAY)) #] mEPSPS & HE S B & A B
R FLEI Y B (SGE) I B kAT T 1A .

ZiREW], RE GA2l FKRMEHKNATIA (E.coli) I mEPSPS EH{E SGF I
B T E AR A 5 . X AR mEPSPS R 7E SGF MBS Rtk 1 /s, @
it SDS-PAGE Al Western 252 70 AT vEA,  AA I HE AT A 58 22 () mEPSPS (731 Jii & 4
N 47.5 kDa) . fE SGF WEE F RN 5 /%P5, AR ENEM BA G & SE VR
mEPSPS i B (Kl 16-19) 455K, £ GA21 £ KHRIAH mEPSPS HH
E— R AL sh Y B R N AR R B . BAREE RS L 10.4 TR R .

7.2 3 4 36 7 8 8190 1112
— J ‘ J o et et Gaaed o ¥

188 — --

98 —— -
62 ——

mEPSPS —0
4

o - —— -
38 - - B S S e s @ 4— Depsin
28—y

17—==
14—

P B 1

6_

3 — -

& 16 SDS-PAGE ZM T KT EVE mEPSPS (B4R GA21-0104) fRESNE4LEE S

K GelCode Blue 444 1] SDS- 5 P4 4 ok fi& Bt Jiz

51 FIZE 2 UKiE: 3 lAE 0 F1 60 3 EPE REERIAE 37°C %44 N R P SGF #f i

3. 7. 8. 9. 104 11 FI%E 12 ¥KkiE: 22 WI7E 0. 1. 2. 5. 10 30 1 60 734w REMFE SGF
(37°C %4 F ) MNf¥) mEPSPS £ s

AT SYKiE: 40 AITE 0 A1 60 78I REEMTE G-con H (37°C 214 ) AL mEPSPS £/

6 WkiE: TR ENME (SeeBlue®Plus2, Invitrogen) , 41 i & ) #A7 /& kDa.

SGF fREFEFIUA B WA G-con [REAT H E AN SGF.

mEPSPS [ T i = 2N 47.4 kDa.
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o < V- OO - O - O T 0 I

188 —
98 ——

6
mEPSPS
:;:"‘*—-—-»--_

38—
28 ——

1w —r-
14—

& 17 Western Blot 27 XIGATEYE mEPSPS CBiUMIR GA21-0104) [EANEALEE S

55 1RIEE 2 9KE: S TE 0 F 60 4RI REEMITE 37°C 24 T ML SGF F il

3. 7. 8. 9. 10 11 A5 12 4kiE: 2 %I7E 0. 1. 2. 5. 10 30 F1 60 434 KAEMILE SGF A (
37°C AT ML) mEPSPS £ i

AR SYKiE: /7 lTE 0 1 60 7 Eh B REMITE G-con 1 (37°C %14+ ) KM mEPSPS £ i
B O6VKIE: T EmHE (SeeBlue®Plus2, Invitrogen) , 4T 5 & AT #A7 2 kDa.

SGF fRF AU B WA ; G-con REAT B EAMI SGF.

mEPSPS /19> T i #4714 47.4 kDa.
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1 2 S b 5 _§ ¢ 8 _0

188 —
98 ——

62 ——

49 — . 4—— mEPSPS

38 — 44— Pepsin
28 ——

17 &
14—

TR %%

& 18 SDS-PAGE 43 #7EKJE mEPSPS (BU#R IAPGA21-0105) HIEAMEALEE /1

K GelCode Blue 4[] SDS- 5% A 4 b e it i o

1 EE SUKiE: A RITE 0. 1. 5. 104 A1 30 408N SRAEMIZE SGF ' (37°C 44 F) 3% [f) mEPSPS
FE s

6 WkiE: 2 FliEbRE (SeeBlue®Plus2, Invitrogen) , 43T i & [ #AL /& kDas

B 7RG 8 YKiE: 4y AITE 0 AT 60 7P RAEMTE 37°C 4% F R ST SGF Ff i 5

B9 RIEE 10 k& : 43 HI7E 0 A 60 23 B RAEHILE G-con HF (37°C 264F ) M) mEPSPS £
SGF fRFR SN B A 8E; G-con REAT B EAREN SGF.

mEPSPS 1)) FJfi 2N 47.4 kDa.
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1 2 =2 4 5 6 7 8 9 10

188 —

98 —

62 —

49 —— —— ' -, — mEPSPS
38 —

28 —

- -
14 —

B 19 Western Blot 73#7 Tk mEPSPS (R Jl# i IAPGA21-0105) FIAEAMHALRE ST

B1EH SUKIE: HIE 0. 1. 5. 104 A1 30 2B SRR SGE F1 (37°C %44 TF) 3] mEPSPS
FE s

6 ¥kiE: 4 FliEbRE (SeeBlue®Plus2, Invitrogen) , 43T i & [ HA7 /& kDas

57 FIEE 8 kiE: /3 AITE 0 Fl 60 43 BRI REEMITE 37°C 415 T I MK SGF FF: s

ORI 10 ¥kiE: 2 HI7E 0 F1 60 73 B REMITE G-con H (37°C 24 F) KM mEPSPS £ i o
SGF fRFR I B A 8E; G-con REAT B EAREN SGF.

mEPSPS (1)) F i & %14 47.4 kDa.
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5CMEREORERF MR

i€ mEPSPS K (A M CHIH 5 R R H & B A AT AT B2 & LB 5 R R
, FIH BLASTP #2544 % 7 NCBI Entrez® & ¥ FE (NCBD .

g, HMERERM 5042 %5 mEPSPS & EA BEREMENEATFIIH,
BT CREIERT SRR . BARSTRS WA 10.5 1 3.

A T e HLA AT IR R 90 RIRFF

2003 FEAEAO AR AE AL, BRI AR 5 1 42 ) 08 IR S B i A P
Xt GA21 TR S HNIRBEAT KB 90 RMFR kM. FFikFm 120 AR REENL D 3 41,
MERESS Y, AN GA21 FORTARL. GA21 SEA TR PRLRI S @ % R k) . &3 A FR
EIF R E R, TR (45 KD W E B AR A e AR T R (90
R WSRO i A A FE AR, A O O R A e A

HERBIRKBRIESEN . ERKENTH, REMEYF R 526 A KRN 58 5
HIBTREZES . B (45 KD FKRI (90 KD WlE IR % Fets CAgiit
B HAY R M. MG R, ML EE) - MR IE R (ILTE R AR
R, RINARRDEERE . REE HEEFE. Hm =8, . LA
By, SEA. AEA. VI BREBERREE ) 370 1Z A M AL AA B D7 s I 5 B A .
GA21 EARAFLMER HEATKALEENEER,; WEAGEBR RN GA21 T KX
WG 2% 77 AR I B 2 2 o R

PRIt GA21 TR 5 AR AN E @R B LU, ARKIL GA21 TR 50 K A A
Pee 3 LA . BARSE R Z LI 10.10 4l J55C

5.3.3.2 T#EH

mEPSPS AN N B BRI E A EHE: (1) mEPSPS HHAIEATAE AEME
PSSR A (2) mEPSPS EHEASAEM S B EAEER T, (3
mEPSPS AT 65CUL LIREIEHE 2Kk EME;  (4) mEPSPS & HE— KA FL
B IEE N EE A S

THLL EE BRI ARG S R O AR 5.3.3.1 WEEBSAIEN R A TRR, AT T
25 mEPSPS & 15 2L 85 & 7 A0 AU 2 AT

mEPSPS FH 5 OS8R E B F oL

W€ mEPSPS 2 FERR T A1l 2 15 5 A1 4r O A slifi e 1) U5 & B AR AE 7 A
[FE T, R TEIE R 7 FARRP 85285 F (The Food Allergy Research and
Resource Program Protein Allergen Online Database (13.0 &) ) , ZHIEEH AT
1603 2% CL RN BRAECE BT B E %

M FASTA AR EKTIIFERES 8 MNElLL EAHARE EEIRT 41 58 4 UL L /Y
TIERA LA SO U . 5N IOnET A M R B S SR R B A
35%UA B A IR S AR AR, £ FARRP W 8UR SR i A = 2
75 mEPSPS FEHHEA 8 NEibL EAHAREEER 7 41 B FIYRME . B 78 45 RAE T,
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mEPSPS & H 5 AN B ECE 13 BB B 1 BB 3 RS R 7 SRR TE . RS R
Z WA 10.6 TR RS

5.3.3.3 MEFAF

GA21 T KIBAEFEALR H 2N T 3mSR B H S BR BRI Pk, AR A
T AR HE FRNME . HRPE OECD Z3R, JIERAFTE 2005 FEXFEE 8 ANHb AUk
GA21 22X Fh K (A8 FPgmi%: E1(+)) FIAEREFERIIE SR R A8 Fh (4238 Fl 2
i3: B2(-)) FFRLIIR A AN PUE 7R A AT R

SRR, HrpAgEpE, MR, FIER, p-7F RN ATk 1) Ho AP 35 {E #4575 S
HIRR TE P07 BB P o 9 A 2 S Pk A B 1 M B 1 A o 51 R AR S 38 K SA R SRR
BRIV N . RS KCTETE FFRLAE ML <LOQ: B2 GA21 —/NEESLAL, HETFREK
THEHAFTARE R TP<LOQ (£ 15, 16) o HAKLERZ W 10.8 15k JE .
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F 15 RIFET GA21 Z55H (E1) MIEFHREFIEZERERRIM (E2) FRRRAERBYE ' HHTEFET * KRS

N R JE R A EE I P SRR Xt -EER
(ug/g DW) (% DW) (TIU/mg DW) (ppm DW) (ppm DW)

frE1 El (+) 2537 0.881 2.03 2087 163
A1 E2 (9 2757 0.938 1.97 2160 170
fIE3 E1 () 2913 0.803 237 2253 179
fIE3 E2 (9 3000 0.828 221 2357 177
frE5s E1 () 3080 0.860 <1.93 2050 171
frEs E2 () 2990 0.774 1.46 2133 170
fEB6 E1 (+) 2697 0.815 1.54 2297 206
fEB6 E2 () 2673 0.750 1.78 2367 203
ME7  E1 () 3207 0.831 1.93 2130 175
MEB7  E2 () 3837 0.784 1.83 2257 189
MBS E1 () 2970 0.696 2.20 2047 167
MBS E2 (-) 2953 0.739 <1.38 2150 185
E1 (+) “F¥fE 2901 0.814 <2.00 2144 177
E2 (-) CF¥HE 3035 0.802 <1.77 2237 182
PR 279 0.066 143 16
ZRAR 9.4% 8.2% 6.5% 8.7%
E1 X} H E2H PRI R 17.3% 59.4% 7.4% 29.6%
AEALEEL. B2 HAE 30.4% 33.4% 99.9% 76.7%
HFRRBEER

1B E 1Y <LOQ.
2 FEFFREE <LOQ, F&Z E1 £ 5 B 7E 0.12%.

3.kFK A, 31 <LOQ ; 1 TIU/mg FW (1.12 TIU/mg DW). & HH /R - IME N 2@ EAE AL TP E A LOQ (. Sl i A& & & <LOQ 1 7E N I
TP 1E
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2 16 SCERIRE B KRR R AE RIS R A BUE 77 B 7 B ar |

54

KR JilJN.:8 TEER JREE 2 B 7 R B ER p -Coumaric Acid yi: 303 iy
(DW) (DW) (DW) (DW) (DW) (DW) (DW)
OECD (2002) JE 0.45-1.0% 0.02-0.3% 0.003 - 0.03% <0.01 ppm 0.21-0.31%
ILSE (2006) EHE 1331.5 ppm 0.745% 2.73 TIU/mg 2201.1 mg/kg 218.4 mg/kg 3.697 mg/kg 0.132%
YE El 89.0 - 3765.4 0.111 - 1.570 1.09 - 7.18 291.9 - 3885.8 53.4-576.2 3.000 - 6.340 0.020 - 0.320
N 504 1196 696 817 817 14 701
0,
EuropaBio (2003) A 0.89% 1.9 TlU/mg
Reynolds %5 .
3 .36 - 1.009
(2005) Vi 0.36 - 1.00%
) EHE 940 mg/100 g 230 mg/100 g
Souci % (2000) i 290 - 990 190 - 270
- ppm= mg/kg=pg/g
.LOQ BL FMEAEEEN .




5.3.3.4 BEFERS

BRI CSER AR R A i SRR S S 2 e VR B — A B
JrTi . SRR R RIOMES 2R T S AR 2 4h, HREREY e MR 5 5
HRPAE Y, X2 WHO Al OECD WM IARA M A A 72 i L4 it 5 %
M5l Af) (OECD, 1993, 2000) . OECD 7& X[ “sSZiZEME” M-S 2. 7ELF
i NZVEFE—FI & OE M BO 0 BV BB YR e A, A s ey
SRV AT DA 9 LU A B e o MR R B0 B 0 A, PR R R AN AR S 06 Z0UAE 2 1
IR B SRS VG RN (Food Standards Agency, 2001) o =2 [R5 (B4 HLSER
S BT LR B — /MR e e R B E s = i e i (B2 aetE) o iR
RIL—FH I BV A SIE BV, Ba, BNEL
WM SUE SYHE . LIRS RMEARGAE N2 eV hAaE, mame
Y5 X NAE G &) L — T

FVEAE GA21 EKEVEFERSr, X 2005 EAEEE 8 M AU GA21 2%
THEK (GRS EL+) KPR AT R e s 2 AT 00, 35
e IE I S R R K (M S: E2(-) PIFFRIAFEFF S T LR . X
B M R R o B s 36 AT 7 ZZ 00T, BFPRLAI RS AT R 2 0 5 OECD (2002)
[l b 2B B EF SO (ILSD) #dim B A A SCik ok RAEIE AT HL . HAks:
AT L 10.8 RS R ST,
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EX:-35 %y

HKIET GA2T A& AP B AT 55 i DR 28 2 A R RL ) 2 B 73 s L
® 18, PrAYMNAESR KIS BRI AR IR BT 32 Bk
oy B BEHESE G IOE RVE N (R 19)

KIFET GA21 A AP % B AT 25 JE DR 2 28 SR (RO RG A IO SR A R0 A&
200 f£ 7 EINAZE K 54 Ok, HH, K9y, ADF, NDF) F¥RKEISE
e BRI R E R

FORFEF IR AP B RS, ATREME T2 =R (<LOQ) - WHFLH,
FEF I MK B AE B g, Hp— A SkIET GA21 Z+ R
<LOQ. FH:THIFE M AENI K F<LOQ MK &, X GA21 FEFFHIAENT & &3
RBHE ARG (FW 34D pimifa 3] LOQ #Akp DW #47. H
SRS R LOQ 155K DW B N<LOQ #ud s, FHi&E F TR N4 S5
GA21 FEFTENT & BT . GA21 FEFTAL 5 A0 G 0 /K 17 208 Fn A 4% 3k
PRI A4k 550t (%0 I8 7 <1 S50 (B 350 7 SCHRAR T T L A

FEREFT o EE A, USR] T GA21 AR S BAES I L%
B o REAT AR S E R I B e ORI TE I VE A (3R 21D .

YR

KIRT GA21 A8 AP 5% B DAL 55 JE DR J 28 SRR WL ANARS AT (08 W ot &
AR 22 IR 24, FEXPRONRSAT R A BV AR YUK giit o B 2
WER WAV YR EATS . FIE ARSI R (R 23) MIREAT

(K 25) WIERITEH N .

FFRL A, B A FE S A RNER (1) K F 2<L0Q, R L EHE A& H it 4 it
<LOQ MIENI & &I A TE GA21 Z S M REAERE SE R Z8 e M) s AN A58 b
18 MEEE A 15 PN<LOQ. £ GA21 FES R Al &K & & (£ 163-192
ppm DW) FHEEEFL PR 2248 Fhn] SAL PN & & (114-186 ppm DW) ¥J7E SCHRIR
BRVEE N . 78 GA21 FEf R AT 24l &2 (78 83-337 ppm DW) FIFE#EIE
PRl 32 Rl AT AL AN K 2 & (40-415 ppm DW) 276 SCRRFR A () 78 L 79

YER

KIRT GA21 R A TR i JE PR i S5 BE D] 38 2% A FhofFRL ) 4 AR 25 7 A & SR AL
* 26, E4EAER B, By Bs, BeAI4EER E /KT LR AMGH 22 L EEE
S, AP RMEAKF B SCERE T E N (B8 27D o Gt b, B-EEE hERA
MBRIKAE GA21 ZR AP AN AR5 FE R R A M B AT B2 5 . AT b i) B-HH
NERIKF, GA21 BB PRIA A B 2 v T AR R R DR R A M . AN [ M p B A R LR Y
MR ACE B — 8, FHMEIEARS— (0.029 vs 0.030 mg/100 g DW) . B-HH %
I 20 R ST 25 £ SRR )T L Y
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FER

KIRET GA21 FNAERL FL R S5 L K] 3R 4% A POk b ) = FE FR B 40 L3 28 Al
F 18 MR P R RIUT BB ES . A 2R AP L SCkHGE 1)
JWHEIN (29 .

e R

KIET GA21 23 M ARG SE R T 25 3L R R 28 S MOFFRL ) 5 Fh & B i 2 W lig
R A 2R 300 SERRIMER (18: 2) KM TGt LA EEER, HA 4 Fg
R IR M BB E M ZE R, FTER 5 FIRIER T 2/KF, ALHE W FK i R
(18: 2) W HRIRE T N (R 31

TR Sy (B%IEN, TDF, ADF f1 NDF) , Wi, k&
fR, NEWIER, 4idR. WTRZHCTE, £ GA21 FASFhFNAERE 5 R 4228 Fh b %
ARG LR EZES . RPN -5 M, MERAEMMER (18: 2)
RGP AREZER. R, GA21 FFRAI R Rk A P 300 17 3
AN BT A HoAth 25 5 2 78 SCHRARIE A VE R A

KIERTF GA21 FIAHMN JEHE 2 K LR IR FF, X FEZEr (% ADF f
NDF) . g T i, ST REHLE, BAMNKR G EREEER.
{EHAENESSKCF BRGNS B2 SR, FEF P B R 2 1 A8 & 1) 7 1)
B, BFEREIS, HTE SRk IE AR Y A

RYE_ R B, SRIET GA21 WIAFRLAIFS FT S5 48 & Flr= A4 i K 4258 FhifE
B IR b B SR R .
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18 RIFET GA21 M (E1) FFEHEFRSERRJEZM (E2) R EERS

K4 =0 B Wi Y in BKWHED ADF NDF TDF by

(% FW) | (% DW) | (% DW) | (% DW) (% DW) (% DW) | (% DW) | (% DW) | (% DW)
AR E1 (+) 13.13 10.57 4.07 1.40 84.00 3.27 11.90 14.50 64.2
AR E2 () 13.07 10.73 3.90 1.37 84.03 3.03 11.00 15.43 64.8
fE3 E1 (+) 12.13 8.57 4.03 1.43 86.00 2.83 11.00 15.27 68.7
fE3 E2 (-) 12.33 7.87 3.90 1.50 86.77 3.33 12.70 14.00 67.2
AR E1 (+) 11.77 10.17 3.83 1.33 84.67 3.70 12.57 14.80 66.2
AR E2 (-) 10.43 10.10 3.63 1.37 84.93 3.67 12.07 14.37 67.2
B 6 E1 (+) 10.53 9.97 3.07 1.37 85.53 3.80 11.37 16.10 67.9
B 6 E2 () 10.70 9.73 3.07 1.43 85.80 3.70 12.50 16.10 65.6
frE7 E1 (+) 10.27 13.20 3.00 1.67 82.13 3.53 12.37 18.03 62.2
frE7 E2 (- 10.40 13.03 3.10 1.43 82.40 3.53 11.60 18.43 62.6
rES E1 (+) 10.33 10.50 3.20 1.77 84.53 3.70 12.83 16.57 66.4
rES E2 () 10.33 10.17 3.00 1.73 85.10 3.67 13.20 17.47 62.4
El (+) FHE 11.36 10.49 3.53 1.49 84.48 3.47 12.01 15.88 65.9
E2 (-) “FHE 11.21 10.27 3.43 1.47 84.84 3.49 12.18 15.97 65.0
PR 0.68 0.19 0.11 0.64 0.35 0.87 0.79 1.9
ZRAR 6.6% 5.5% 7.5% 0.8% 10.0% 7.2% 4.9% 2.8%
E1 X} E2H PR IR R 34.7% 14.2% 56.2% 11.4% 88.8% 56.2% 74.0% 14.1%
ARG BEL. E25 EAE AP 92.1% 68.6% 25.3% 93.0% 58.5% 10.9% 20.0% 20.6%

VRPRI R 7> & EANHEAT T Z 08T, B X T e B RLEAT o, JFASE AR da K 70 5
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R 19 SCERIGE K ERFPRL E B S

Ko ‘AR il R WK EY ADF NDF TDF ek
ReIR (FW) (DW) (DW) (DW) (DW) (DW) (DW) (DW) (DW)
OECD (2002) i 7.0-23% | 6-127% | 3.1-58% | 1.1-3.9% | 82.2-82.9% | 3.0-43% | 83-11.9% 11.1%
SEH(E 11.3% 10.30% 3.555% 1.439% 84.6% 4.05% 11.23% 16.43% 57.7%
ILSI (2006) WEE 6.1-405 |6.15-17.26 |1.742-5.823]0.616-6.282| 77.4-895 | 1.82-11.34 [5.59-22.64 | 8.85-3531 | 26.5-73.8
N 1434 1434 1174 1410 1410 1350 1349 397 168
Reynolds 2 (2005) V5 7.53-10.7% | 8.03 - 15.6% |2.40 - 5.14% | 1.05-2.05% | 79.3 - 88.0% |[2.20-5.50% |[8.03 - 17.4%
e (E 16% 9.5% 4.3% 1.4% 3.3% 9.5% 71.7%
Watson (1987) WEE 7-23 6-12 3.1-5.7 1.1-3.9 3.3-43 83-11.9 61-78
. FIE 12.5% 8.54% 3.80% 61.5%
Souci 5§ (2000 Y 120-132 | 7.61-9.84 | 3.20-4.30 61.0 - 63.8
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20 RIET GA21 22350 (E1) MIEEERESRERRELHMH (E2) BAFEERS

Fe R

Ko i 4=0 R4y BoKWED ADF NDF
(% FW) (% DW) (% DW) (% DW) (% DW) (% DW) (% DW)
frE1 E1 (+) 722 8.63 1.93 4.10 85.4 28.3 41.8
frE1 E2 () 73.6 9.20 2.00 4.40 84.3 29.0 442
HrE3 E1 (+) 73.2 5.07 1.47 423 89.3 32.4 50.0
frE3 E2 () 73.4 5.77 1.17 4.53 88.6 30.1 46.7
HrES E1 (4 76.0 8.77 0.70 5.17 85.4 35.3 48.2
AR E2 () 76.3 9.83 1.27 5.73 83.2 35.2 52.8
AR E1 (+) 73.7 7.83 <0.90 4.53 86.9 27.6 42.7
HrE6 E2 () 73.7 7.70 1.53 4.93 85.8 29.9 43 4
HrE7 E1 (4 73.4 9.63 1.27 5.00 84.1 25.3 40.6
hrE7 E2 (-) 73.1 9.40 1.60 4.80 84.2 25.7 42.7
frES E1 (+) 69.6 8.27 1.43 427 86.0 30.0 46.1
HrES E2 () 63.8 7.90 1.40 4.27 86.4 29.7 45.1
E1 (+) -“PHE 73.0 8.03 <1.28 4.55 86.2 29.8 44.9
E2 (-) “PHE 73.1 8.30 1.49 478 85.4 29.9 45.8
PR 2= 1.2 0.66 0.39 1.0 2.4 5.7
BRAK 1.6% 8.1% 8.4% 1.2% 7.9% 12.5%
E1 5t B2 PRI HE R 75.6% 24.9% 10.9% 4.6% 91.2% 63.8%
ARNMEEL. E23Z HAEFAFRIBHTER 74.2% 37.1% 60.0% 34.2% 70.7% 87.0%

LAE s HE B E

S IERS

(ED) {f<0.1% FW (0.4% DW)[J LOQ.
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R 21 CERIERI ERFEFT EE RS
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Ko =) i3} i KA ADF NDF
KR (% FW) | (%DW) | (%DW) | (%DW) (% DW) (% DW) | (%DW)
OECD (2002) {a&HE 62-78 47-92 15-3.2 29-5.7 25.6 - 34 40 - 48.2
1 EHE 70.2 7.78 2.039 4.628 85.6 27.00 4151
ILSI  (2006)  VaE 49.1-813 | 3.14-11.57 | 0.296-4.570| 1.527-9.638| 76.4-92.1 16.13 -47.39 | 20.29 - 63.71
N 945 945 921 | 945 945 945 945
LOQ YA FHMEAEEAEN .




£ 22 RET GA21 24358 (E1) MFEERRIESERERFAZM (E2) FFRD YRS

5 4 i3 3 &
(ppm DW) (ppm DW) (ppm DW) (ppm DW) (ppm DW)

ALE1 E1 (H) 457 1.48 22.1 1287 6.40
ArE1 E2 (-) 48.9 1.40 21.9 1290 6.46
ALE3 E1 (+) 55.2 1.35 18.4 1197 4.94
B3 E2 (-) 57.8 1.45 18.4 1100 4.59
frEs E1 (+) 50.7 1.51 21.2 1167 5.51
frEs E2 (- 493 1.49 20.3 1150 5.24
&6 E1 (+) 56.2 1.47 18.6 1153 5.28
fir &6 E2 (- 58.0 1.52 18.3 1143 5.17
AN E1 (+) 71.8 1.06 20.1 1280 7.02
AN E2 (-) 78.7 1.20 20.5 1307 6.97
P ES E1 (+) 52.7 1.43 20.4 1237 6.25
AR E2 (-) 53.4 1.37 19.5 1140 5.67
E1 (+) VFHE 55.4 1.38 20.1 1220 5.90
E2 (-) “FE 57.7 1.41 19.8 1188 5.68
FRUERZE 3.4 0.11 0.8 58 0.44
BRAK 6.0% 8.1% 4.1% 4.8% 7.7%
E1 5t E B2 FR IO SR 6.5% 59.3% 28.7% 12.9% 16.9%
ARAMEEL. E2XE/EAFKRL 45.0% 47.6% 70.7% 35.9% 83.6%
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£ 22 RFET GA21 25 (E1) FISERHEFRSERRAZM (E2) FRAF YWEERS (B

B & i ' =3
(ppm DW) (ppm DW) (ppm DW) (ppm DW) (ppm DW)

frE1 E1 (4 3167 3153 <LOQ <LOQ - 192 21.5
frE1 E2 () 3220 3310 <LOQ <LOQ - 134 21.3
frE3 E1 (+) 3223 3533 297 <LOQ - 163 19.9
frE3 E2 (-) 3070 3613 285 <LOQ - 186 19.4
HrEs E1 (+) 3357 3973 159 <LOQ - 174 22.3
frEs E2 (-) 3267 4000 173 <LOQ 20.9
frEe6 E1 (+) 3297 3863 <LOQ - 83 <LOQ 20.5
A=) E2 () 3250 3947 <LOQ - 63 <LOQ 19.2
IAZN E1 (+) 3420 3410 <LOQ <LOQ 22.0
frE7 E2 () 3547 3437 <LOQ - 69 <LOQ 21.8
frEs E1 (+) 3227 3637 287 <LOQ 20.4
frEs E2 (-) 3080 3527 370 <LOQ 20.0
E1 (+) “F¥fE 3282 3595 21.1
E2 (-) SEE 3239 3639 20.4
Pr R 2= 134 141 0.9
ZREK 4.1% 3.9% 4.5%
E1 Xt B2 FRRIGAT 35.7% 36.8% 5.3%
AR EEL. E232HAEFHFR 43.0% 69.9% 75.5%

LARZHEAE<LOQ, HUEAEH G/ #r: Frbl A
2. fifi\) LOQ = 50 ppb FW
3. #4 LOQ= 100 ppb FW

|= [t

SN YO
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23 CERBCERIERFEFTT MR RS !

5 & s 3 1

RIE (DW) (DW) (DW) (DW) (DW)
OECD (2002) ¥t Bl 3-100mg/100 g [0.09 - 1.0 mg/100 g | 0.1 - 10 mg/100 g [82 - 1000 mg/100 g

EHE 46.4 mg/kg 1.75 mg/kg 21.81 mg/kg 1193.8 mg/kg 6.18 mg/kg
ILSI>  (2006) Y Bl 12.7 - 208.4 0.73 - 18.5 10.42 - 49.07 594.0 - 1940.0 1.69 - 14.30

N 1344 1249 1255 1257 1256
Reynolds ¢ (2005) i 0.0011 - 0.0059% | 1.09 - 3.75 mg/kg | 15.6 - 31.5 mg/kg 0.09 - 0.14% 3.65 - 8.80 mg/kg

FiE 0.03% 4.0 mg/kg 30 mg/kg 0.14% 5.0 mg/kg
Watson (1987) a 0.01-0.1 0.9-10 1-100 0.09-1.0 0.7 - 54

FiE 8.3 mg/100 g 240 pg/100 g 1.5 mg/100 g 91 mg/100 g 415 ug/100 g
Souci % (2000) Y. 39-19 72 - 120 150 - 800

3 i il G| (22
RIR (DW) (DW) (DW) (DW) (DW)
0.001 - 0.1 mg/100

OECD (2002) YEE 234 - 750 mg/100 g [320 - 720 mg/100 g g 0-150mg/100g | 1.2-3.0mg/100 g

EIME 3273.5 mg/kg 3842 mg/kg 0.2 mg/kg 31.75 mg/kg 21.6 mg/kg
ILSI>  (2006) Ya 1470.0 - 5330.0 | 1810.0 - 6030.0 0.05-0.75 0.17 - 731.54 6.5-37.2

N 1349 1257 89 223 1257
ReynoldsZ (2005)  Juif 0.21 - 0.42% 0.28 - 0.48% 12.5 - 28.7 mg/kg

EIME 0.29% 0.37% 0.08 mg/kg 0.03% 14.0 mg/kg
Watson (1987) Y 0.26 - 0.75 0.32-0.72 0.01 - 1.00 0.0-0.15 12 - 30

EE 213 mg/100 g 294 mg/100 g 12 ug/100 g 6.0 mg/100 g 1.7 mg/100 g
Souci % (2000) J B 170 - 256 270 - 350 4-16 1.0-10.0 14-25

1.ppm = mg/kg = pg/g; ppb = pg’kg = 0.001 mg/kg
2.LOQ LA MEEA BEEN .
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£ 24 RFET GA21 X0 (E1) FIERERIESERRZARF (E2) £XK

REFFAS PR B4
& 73
(ppm DW) (ppm DW)
PrE1 E1 (+) 2430 2110
ArE1 E2 () 2627 2197
frE3 E1 (+) 2073 2080
frE3 E2 () 1960 2457
frEs E1 (+) 2300 2210
frEs E2 (9 2677 2123
frEe E1 (+) 2243 2547
rrEe E2 () 2537 2507
A&7 E1 (+) 2783 3353
A&7 E2 (9 3237 3203
frEs E1 (+) 2110 2537
frES E2 () 2147 2430
E1 (+) SFEIME 2323 2473
E2 (-) SFEME 2531 2486
PR E 310 192
BRARK 12.8% 7.7%
E1 Xt B2 FIGIOAE = 6.8% 83.8%
AEALEBEL. B2 BAEFFR TR 62.5% 24.4%
£ 25 SCERIRIE B TRFEFT S AIBER S !
& T
IR
(DW) (DW)
OECD (2002) o 0.15-0.31% 0.20-0.27%
ILST (2006) SEH{E 2028.6 mg/kg 2066.1 mg/kg
Yu H 713.9 -5767.9 936.2 - 3704.1
N 481 481

1. ppm = mg/kg
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£ 26 RET GA21 258 (E1) MFEERRIESERRFAZM (E2) FREERKRS

HEERA ®EER B, B®ERE HER B, HERB, HEER B, BHEE B

B-HHE FE' HER a-AEFH iy BER JHER ny A%

(RE/g DW) (mg/100 g DW) | (mg/100 g DW) | (mg/100 g DW) | (mg/100 g DW) | (mg/100 g DW) | (mg/100 g DW)
ALE1 E1 () 0.336 0.032 0.519 0.320 0.166 3.00 0.600
ALE 1 E2 (-) 0.288 0.036 0.526 0.333 0.171 3.02 0.601
rrE3 E1 (+) 0.264 0.028 0.702 0.280 0.176 3.73 0.560
AR E2 (-) 0.198 0.028 0.614 0.267 0.173 3.95 0.565
AR E1 (+) 0.253 0.035 0.640 0.337 0.169 3.73 0.798
AR E2 (-) 0.193 0.035 0.590 0.327 0.177 3.24 0.728
frE6 E1 (+) 0.228 0.024 0.585 0.307 0.159 3.07 0.679
fr&Ee6  E2 (-) 0.200 0.024 0.756 0.283 0.168 3.13 0.729
frE7  E1 () 0.258 0.029 0.799 0.287 0.195 2.57 0.675
frE7 K2 (-) 0.222 0.031 0.783 0.283 0.183 2.65 0.695
frES E1 (¥ 0.277 0.023 0.800 0.280 0.142 3.45 0.721
frEs E2 (-) 0.208 0.024 0.842 0.290 0.155 3.99 0.718
E1 (+) F¥fE 0.269 0.029 0.674 0.302 0.168 3.26 0.672
E2 (-) “FH{E 0.218 0.030 0.685 0.297 0.171 3.33 0.673
Pt R 22 0.023 0.001 0.071 0.016 0.009 0.31 0.034
AR R 9.3% 4.8% 10.5% 5.2% 5.5% 9.3% 5.0%
E1 5 E2HFREIOME R <0.1% 4.4% 64.4% 41.1% 36.4% 49.5% 95.4%
AR EEL. E2XE/EAF 57.9% 23.2% 9.8% 35.9% 28.9% 18.9% 13.5%

A R

1.RE = 6 pg B-carotene (%141, 115 E1:0.269 RE/g x 6 ug/g=1.614 ug/g=0.1614 mg/100 g; HLE E2: 0.218 RE/g x 6 pug/g = 1.308 ug/g = 0.1308 mg/100 g)
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27 SCERTGE K BRI R RS

BERA ®HEERBy BERE
B-HHE bR RS

KR (DW) (DW) (DW)

FIE 0.684 mg/100 g | 0.0651 mg/100 g 0.0103 mg/g
ILSI (2006) PeAs| 0.019 - 4.681 0.0147-0.1464 | 0.0015 - 0.0687

N 276 895 863

FIME 2.5 mg/kg 0.3 mg/kg 30 IU/kg'
Watson & (1987) BEAEE] 17 - 47

FIME 923 ug/100 g 26 pg/100 g 2.0 mg/100 g
Souci % (2000) Yo 74 - 960 20 - 40 0.4-27

$4EE B, BERB, ey N #A R B
R V3% Y % Rz

RIR (DW) (DW) (DW) (DW)
OECD (2002) bR 2.3 - 8.6 mg/kg 0.25-5.6mg/kg | 9.3-70mg/kg 4.6 - 9.6 mg/kg

FiE 0.530 mg/100 g 0.125 mg/100 g 2.376 mg/100 g 0.644 mg/100 g
ILSI (2006) PeAs| 0.126 - 4.000 0.050 - 0.236 1.037 - 4.694 0.368 - 1.132

N 894 704 415 415
Reynolds 2 (2005)  JEE 0.35-0.50mg/100 g | 0.84 - 1.39 pg/g

FIE 3.8 mg/kg 1.4 mg/kg 28 mg/kg 5.3 mg/kg
Watson % (1987) biAs] 3.0-8.6 0.25-5.6 9.3-70

FE 360 pg/100 g 200 pg/100 g 1.5 mg/100 g 400 pg/100 g
Souci & (2000) DA 200 - 600 100 - 240 1.0-2.0

1. 11U = 1 mg [#] #5#E DL-a-tocopherol
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£ 28 RIET GA21 2458 (E1) MFEERRIESERRFAZM (E2) FRZERK LS

Asp Thr Ser Glu Pro Gly Ala Cys Val
(mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) [ (mg/g DW)

AE1  E1 (+) 6.76 3.63 5.32 20.93 9.68 3.83 8.27 2.38 5.09
fLE1  E2 (-) 6.84 3.65 5.49 21.17 9.54 3.81 8.35 2.37 5.02
B3 E1 (B 5.63 3.08 432 15.97 7.61 3.51 6.38 2.07 420
B3  E2 (-) 5.23 2.86 3.94 13.97 6.82 3.32 5.62 1.90 3.75
frE5 E1 (+) 6.72 3.58 5.21 19.07 8.97 3.95 7.57 2.27 4.82
frEs E2 (-) 6.82 3.50 5.23 19.00 9.08 3.98 7.55 2.38 4.85
frE6 E1 (+) 6.57 3.54 5.12 18.90 8.84 3.86 7.61 235 474
frE6 E2 (-) 6.38 3.40 498 18.17 8.48 3.73 731 2.24 455
frE7 E1 (H) 8.50 438 6.93 26.77 11.27 4.44 10.47 2.78 6.12
frE7 E2 () 8.40 439 6.78 25.97 11.03 437 10.16 2.67 5.93
frE8 E1 (+) 6.85 3.69 551 20.27 8.89 4,01 8.00 2.44 4.88
frE8 E2 (-) 6.79 3.63 531 19.13 8.93 4,01 7.68 235 474
El1 (+) “F¥ME 6.84 3.65 5.40 20.32 9.21 3.93 8.05 2.38 498
E2 (-) SFEME 6.74 3.57 5.29 19.57 8.98 3.87 7.78 232 481
FRERZE 0.46 0.26 0.39 1.67 0.76 0.22 0.63 0.14 0.35
BRAK 6.8% 7.2% 7.3% 8.4% 8.3% 5.6% 8.0% 5.8% 7.1%
E1 5t E B2 FR O SR 54.4% 37.7% 39.5% 20.4% 38.5% 40.5% 21.9% 18.4% 17.1%
ARALEEL. E2XEAEHF | 93.6% 96.5% 86.4% 88.1% 91.7% 95.0% 89.1% 53.8% 89.9%
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R 28 RIET GA21 13 (E1) MARRERTSERERZLM (E2) FPREERNRS (L)

Met Ile Leu Tyr Phe His Lys Arg Trp
(mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW) | (mg/g DW)

AE1 E1 (+) 2.22 3.77 14.30 3.54 5.59 3.03 2.98 4.56 0.604
ALE1 E2 () 2.16 3.73 14.40 3.66 5.65 2.98 2.99 4.57 0.597
ALE3 E1 (+) 1.98 2.93 10.34 2.88 426 2.54 2.79 4.08 0.549
AE3I E2 () 1.81 2.56 8.85 2.55 3.73 231 2.74 3.97 0.501
ftE5 E1 (P 2.13 3.41 12.50 3.33 5.08 2.94 3.20 475 0.584
frES E2 (5 2.27 3.42 12.40 3.48 5.05 2.92 3.27 4.94 0.630
ftE6 E1 (P 2.32 3.41 12.60 3.50 5.03 2.85 3.07 473 0.649
firE6 E2 () 2.10 3.29 12.07 3.30 4.86 2.72 2.98 4.55 0.653
ftE7 E1 (P 2.66 4.69 18.47 4.69 7.13 3.51 3.46 5.61 0.777
frE7 E2 (9 2.53 4.53 17.97 4.58 6.95 3.41 3.45 5.56 0.763
ftES E1 (P 2.32 3.55 13.40 3.71 5.38 2.98 3.18 5.01 0.676
frES E2 () 221 3.39 12.53 3.48 5.10 2.89 3.26 5.05 0.666
E1 (+) F¥E 227 3.63 13.60 3.61 5.41 2.98 3.11 4.79 0.640
E2 (-) “F¥HE 2.18 3.49 13.04 3.51 5.22 2.87 3.12 4.77 0.635
FRERZE 0.13 0.28 1.22 0.27 0.44 0.21 0.18 0.35 0.026
AR A 6.0% 7.9% 9.2% 7.7% 8.3% 7.2% 5.7% 7.4% 4.1%
E1 5t E B2 FR O SR 5.6% 16.0% 19.0% 32.1% 22.8% 17.1% 93.4% 89.3% 56.4%
ARALEEL. E2XEAEAF| 33.6% 89.0% 89.0% 59.4% 89.2% 96.4% 95.0% 95.0% 13.8%
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R 29 RHGER EARFFREER S

Asp Thr Ser Glu Pro Gly Ala Cys Val
RIR (DW) (DW) (DW) (DW) (DW) (DW) (DW) (DW) (DW)
OECD
(2002) PRz 0.48 -0.85% | 0.27-0.58% | 0.35-0.91% | 1.25-2.58% | 0.63 - 1.36% | 0.26 - 0.49% | 0.56 - 1.04% | 0.08 - 0.32% | 0.21 - 0.85%
ILSI EEME 6.88 mg/g 3.75 mg/g 5.12 mg/g 20.09 mg/g 9.51 mg/g 3.85 mg/g 7.90 mg/g 2.21 mg/g 4.90 mg/g
(2006) YE 3.35-12.08 | 2.24-6.66 235-7.69 | 9.65-3536 | 462-1632 | 1.84-539 | 439-1393 | 1.25-5.14 2.66 - 8.55
N 1350 1350 1350 1350 1350 1350 1350 1350 1350
Souci & EEME 620 mg/100 g [390 mg/100 g | 520 mg/100 g |1780 mg/100 g[1020 mg/100 g|430 mg/100 g | 790 mg/100 g [ 140 mg/100 g |510 mg/100 g
(2000) YE 590 - 630 320-510 500 - 530 1740 - 1880 | 930-1190 430 - 440 770 - 830 70 - 280 430 - 740
Met Ile Leu Tyr Phe His Lys Arg Trp
RIR (DW) (DW) (DW) (DW) (DW) (DW) (DW) (DW) (DW)
OECD
Y 0.10-0.46% | 0.22-0.71% | 0.79-2.41% | 0.12 - 0.79% | 0.29 - 0.64% | 0.15 - 0.38% | 0.05 - 0.55% | 0.22 - 0.64% | 0.04 - 0.13%
(2002)
FHME 2.09 mg/g 3.68 mg/g 13.41 mg/g 3.36 mg/g 5.25 mg/g 2.96 mg/g 3.15 mg/g 4.33 mg/g 0.627 mg/g
ILSI
Y 1.24 - 4.68 1.79-6.92 | 6.42-2492 | 1.03-6.42 2.44-9.30 1.37-4.34 1.72 - 6.68 1.19-6.39 [0.271-2.150
(2006)
N 1350 1350 1350 1350 1350 1350 1350 1350 1350
- EHME [190 mg/100 g 430 mg/100 g [1220 mg/100 g|380 mg/100 g [460 mg/100 g |260 mg/100 g [290 mg/100 g |420 mg/100 g [ 70 mg/100 g
Souci
JE 90 - 400 350 - 620 910-2110 190 - 690 320 -510 130 - 330 40 - 480 190 - 560 40-110
(2000)




30 RIET GA21 Z3F (E1) MIEHEFITSREERRTM (E2) FRAIER ' KRS

16:0 AZHEES 18:0 TEfRES 18:1 R 18:2 LinJH 8 18:3 W RRES

(% DW) (% DW) (% DW) (% DW) (% DW)
frE1 E1 (+) 0.435 0.072 0.801 235 0.060
frE1 E2 () 0.436 0.069 0.734 2.20 0.062
frE3 E1 (+) 0.439 0.077 0.840 2.17 0.062
B3 E2 () 0.437 0.079 0.828 2.07 0.059
AR E1 (+) 0.448 0.075 0.801 2.04 0.056
AR E2 () 0.419 0.075 0.790 1.94 0.053
6 E1 (+) 0.363 0.063 0.598 1.64 0.045
6 E2 () 0.355 0.065 0.614 1.62 0.045
AN E1 (+) 0.365 0.067 0.583 1.60 0.045
AN E2 () 0.385 0.068 0.606 1.61 0.047
frES E1 (+) 0.392 0.066 0.658 1.69 0.048
frES E2 () 0.355 0.065 0.635 1.55 0.044
E1 (+) V& 0.407 0.070 0.714 1.92 0.053
E2 (-) “P¥fE 0.398 0.070 0.701 1.83 0.052
R 2= 0.021 0.004 0.042 0.09 0.004
AR R 5.2% 5.1% 5.9% 4.7% 7.1%
E1 5t E B2 FR IO SR 21.8% 78.3% 38.6% 1.4% 38.8%
AEALEEL. B2 EIERFK 25.9% 84.8% 51.6% 54.8% 66.2%
IO

e e v Y i A PR
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F 31 SCERIRE R ERAPRAR NI ' s

16:0 $3 R 18:0 & J5 R 18:1 R 18:2 LinJH 8 18:3 Y FRER

KR (DW) (DW) (DW) (DW) (DW)
OECD (2002) yu 0.29 - 0.79% 0.04-0.17% 0.70 - 1.39% 0.67 - 2.81% 0.03 - 0.10%

“FHME 11.50% of total FA 1.82% of total FA 25.8% of total FA 57.60% of total FA 1.20% of total FA
ILSI (2006) Sies| 7.94 -20.71 1.02 - 3.40 17.4 - 40.2 36.2 - 66.5 0.57-2.25

N 1344 1344 1344 1344 1344
Reynolds 5§ (2005) i 9.16 - 15.8% of total FA [1.23 - 2.80% of total FA [ 18.7 - 35.2% of total FA |48.8 - 64.7% of total FA |0.92 - 2.31% of total FA

FHME 470 mg/100 g 90 mg/100 g 1100 mg/100 g 1630 mg/100 g 40 mg/100 g
Souci % (2000) Ju 250 - 690 36 - 145 590 - 2460 30 - 70

U A e ) D
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5.3.3.5 fnEEmH

BRBAEE P HH A amp K, (AT RIEFEMERC, HiZk
I FAL R P R BIVE A DIBED) B, BRI GA21 TR A S AR (TS HTAE R
%A

5.3.3.6 MAXMRBREMERE RN

FA GA21 K1 mEPSPS tEAARA®FME (WAHIE 5.3.3.1 ) , L
Bt (LAHIE 53.3.2 ) o GA21 FR¥FRL S AR5 FE IR 1 KFRL 4% A i
ZH (WAHGE 533475 o B4, —BHALZNMELTE T GA21 TAKFFEE
TAHIRIM, NN GA21 B K2 4. il

1. 1998 4F, MNEREMKIE (CFIA) WYWEMHE A AZ (PBO) HY)
AN AL =58, LA S Shfid B A A = o &, Ao a5 KU VP4l N 28
PEE T GA21 BkpA kL, AN “1998 4 4 H 23 H, C4&MtiE GA21 £K 5
Z0] DAAS 52 PR il R i B PR S A0 A K & DRl . 5 T 25 D] 1 K PR 858 (1) 78 7
AR B2t BsBsa AT E AR, HGRMEN, XEEYEE
T Z BRI S U AT R I FOKR B A AR ZER, H GA21 P2 A FHEAH e #R
B K A Z RN [R] 2% Fob -t mT DURE TR HH B R E X & 1kl (CFIA, 1999) . 7

2. 1999 4, MERKTAMAER. “MmERBANRSE S T LR EH B
GA21 EAREBRAMAHMERXME, DONEF B RA ST RIS NR e m
Bl R TPAEIIA GA21 T K77 M2 M AE 7= 5 5 BUA FE i oK A
AH[E (Health Canada, 1999) .

3. 2000 4, {@FEAIYE 2 E B AR R s SRR R S YR 2R 2 IA R
— S, BRI R AR E BB R IR I 1 R RR, AR
UEHE 2R B BT H B L FE R ROk GA21 BT 32 5l AT A0 A AR R RN 5 AR

5210 ”  (European Commission, Health and Consumer Protection Directorate-General,
2000) -

5.3.4 RIP LR, SREADERT=FFXFENTERENNREFR

GA21 TR L Z &Y 1T RN SZR, 8 SR 2 MR ik & i
R KEWFFEEY, GA21 KX NA@REMA S 22 fa®E. Bt GA2l
TAKJET L0 1
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5.4 HEFEWM” RRZEHITEMN
5.4.1 =M ILESNEEEEPRN RSSO0

KH ELISA HiEEERN T GA21 T KNFpimid v & 5 i it f5 5 1 g5
¥ TEER . EKMMA T K mEPSPS FEEXEL. Mg REH, T TN
mEPSPS & H& A, (HIRE M LA (K 32) . 4y, mEPSPS fRHTE
TR Bk A CHl A RS AR i — B 0 T ) HEREAmm e . BT
mEPSPS F& [ 3k 1 8 1 % N 2R {e BRI IA 888 22 4 V5 A AR R o DR 1 5 A %ot
GA21 E K2 BA R .

5.4.2 HEEEYTROREN

W ERE, BR TSN mepsps FKIZ Al GA21 AR ZPR. BERENE. &
IR LA E PEAE T S HAT SR IR A O AR A L. S AR
KR IN T AR AN 7 et (RS E VA oM o AL AT BAHEIN GA21 7 ff th 8%
FeAa g 1o

5.4.3 HREFEYTRNZEEEYZ AR RRZEMNER

AT IR CRIE, GA21 E K1 H (3E K DL 5E 546 N B Bedli A IR RE7E 2 AR e e
WA, EMEEZ4 (5.3.2 71 A ANZEM@#EE (5.3.3 79 J7aat E A A S2Es
VE S5 3L L DR 6 IR EOKR S [F] . DRI SE AT DA G 26 K] GA21 A7~ i RN % 2L R A
VIR B WIS #8222 4210

5.4.4 HEFEEWTRNZEEFEYZE AR ERERNESR

R TR GA21 MBI ASRBA faFH ik, Zath s e H MR KA
[, DA A AR BE I oK GA21 4 17 i AN B R TOK — g 4. shA g
AN I B MR S A6 B IR Y 3K

5.4.5 BRADEBTORAXGFEN P EEEEDTRNREFR

S CRVFERR AV 28 PINE) B0 hrdE, MR GA21
TFORMBIE 7 b 5 H A B — FE [R]85 5 T
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75 TS5

B 1 B EE MR T 5 RHES R ERF 5
BifE 2 B BEE SR B
i 3 B ERE SHEYERAZES REREN S FRSRE 4R
B 3.1 ERFE R E M PCR AN
B 3.2 TOKIS R ER PCR LM
M 3.3 T KA Southern 223 Rl 45 5
B 3.4 GA21 SMETEAN B 142K DNA 7751
Bt 3.5 FOK T-DNA f@ AL S0 R 751 ) BLASTX 73047
B 3.6 GA21 FKRTEAZEEMEF 5] BLASTN 5+#7
B 3.7 GA21 ERALSMBEREY + mEPSPS EANEE
B 4 B MR K PR R A 4 e BR
i S HEEEDASHRZEN A RZEMENEE T IRE

fHF 6 R EEERSEETIIHRE, B8 A) DEXVEERRRE; B &
BRI RERE: © SRFEEEMELER, LEFRRS KREFE TS
ik s

BHAt 7 23 2 PR A Y P A1 A7 B F AR L

P 8 HIAEET R, BEEERR. HMGEER. KNSRI 5%
%;

PrHF 9 BEAM AT H O B R AR M AE S B K B X 28 fo AR A N A 3@ 4L
JBUTT 3 HOE B S

BHF 10 B BRI EAHRBOR
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BitF 1 BERNEERFSRAESHREERFY
mepsps ZH FIZHERF 5] (1338bp)

WRENRERE, EEATRATCHE
mepsps ZHHEFHIFERFS] (446aa)

WRRARERR, EAATRAT CHE

RIE DNA F5#S H mEPSPS FE A4, 71 H -5 WIR EPSPS AT T LbXt, ZEREHFY]—
HHEZE N 99.3%.
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M 2 BRNERSHEHENEE
GA21 AR AT A 34k /& pDPG434, KIFTRAFE Ti ki, KK 6128
bp, HRERSHEAWENDEERE T, BARLZEN, ARA SRR

Isolated insert (Notl fragment)
used for transformation

Dral §11

mEPSPdm Pvul 1020

Dral 1503
Dral 1522

P 1 pDPG434 FURLEIHE AR FT Southern 237 i R | BERE D) AL /X

pDPG434 FikiiENIsI & H. OTP. mEPSPS A1 NOS. AMP Al ColEI &%
& pDPG434 Jiu ki B SR IR B 43 o &Aoo F iR an T
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B2 1 GA21 H1 ) Nor R N VIBETh BT -

‘A& IR T RE
actin KFENEA 1 ERHP 57 mXik, B&FE37. H -1
SPETHE— NN T (McElroy ef al. 1990)
OTP N EE RS (CTP)
FH T EAMBEHZES CTP 54, B RK S-IEER
TR R 7 R -3- W R & B (mEPSPS) &% (A € £ T 44k
(LeBrun et al., 1996)
mepsps B 5 gm B A5 i i 1) 5Kk mEPSPS & [, 4 ECH B p
(Leburn et al., 2003)
NOS KH IR T-DNA PR IR0 & B E R 32 v A0 3
X, Zib#5IF5]F mRNA M Z IR IR (Depicker et
al., 1982)
iR 2 Bk pDPG434 B R K ThRE LA
BAE T RIEFI )RR
AMP ERKE K ERIEFRERE (bla) , RUPEEZR, H
AN ik BEFRIE (Sutcliffe, 1978)
ColEI ori KR T K AT B FRL &2 ) DNA F#2 U5 & Hi i 25 (Ttoh
and Tomizawa, 1978)
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MitF 3 BRMEESEVERABES REFKENS FRUSEESER
3.1 EXKFFFEM PCR &M

wREWRERN, EAAFRAS R
3.2 EX4FRMEE PCR £
W RERERE, EEAATFRAS MR

3.3 EHKH Southern Z3Z#iMLL R
3.3.1 AR BRSTEEEIRETREMR Southern IEIFER

Actin intron (496 bp)
Actin exon 1 (79 bp) ‘
Actin promoter (843 bp) 4 NOS (272 bp)

OTP (393
Not| (3)\ " (Re3tp) ‘mepsps (1338 bp) ‘Not1(3495)

actin-probe (1424 bp) Imepsps probe (2022 bp)

B 2 Southern R SHHEAR B (FMReRIRE) FIHARREEE (L mepsps-Fr 7R
&) Kl actin-Fl mepsps-$¢FREM AL B

GA21 E XA BRIE B

%% 1 PCR ARiC AT T pDPG434 Hifk Nod ¥4k Fr BL b B ThRE oA %
B (B 2D 5 g Southern 2852 AT KGN EcoRV JHAL Bt - GA21 fli A\ 7 BL i)
PLEEH . PL actio-FF S IREN N mepsps-HF AR E T 73 A3 3] —26>12kb F1<23kb
MFAsw (B 3) o BEJE RN R BIEHRIT 54 W3R B EcoRV FBUR/NA
20.5kb (Rabe et al.,2005) . FHIHEA GA21 #HEANFEBONHALSHEN, £ 20.5kb
KNI HZ N Mo, B —8 4.4, 5.5 A1 9.0kb K/NRZATHs, X LL 44T
5T mepsps-Fi FIREF M T K NUE epsps FERIZR T T . EEH GA21 R KRR &
Al £ K DNA [ 3k iE AR B8 06 A8 I 211X 26 &% 45 o [F I AS I 2] T T A 2.0kb
mepsps F 1.4 kb actin 4557 FH 14X HE
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AR 2E S A S eI SO ()

L AHindil
Ll e Marker
12 Kb 23.0 Kb - i— o
10Kb
9 Kb = 9.4 Kb --- = v
Kb
7 Kb 6.6 Kb-- .

& Kb —
5 Kb —

4 Kb -

3 Kb —

M 3 GA21 3N B3 E ) Southern Z:3 745 51

T4 DNA (7.5 pg) A EcoRV RN IR IH AL, HIKG %] Nytran I I, 5 actin-Al
mepsps-FF 7 HERET 2258

VKIE 1: 250pg 1 Kb 73 & brfE(Stratagene, Cat. No. 201115);

VKIE 2:7

VKIE 3.2

VK& 4:500pg Lambda HindIIl 4> 7 & #5#E (New England Biolabs, Cat.No.N3012S) ;
Kl 5: 2 H;

VKB 6:GA21 1152 3 4 BC3:

VKIE 7. AR RN

VKIE 8N 2.0pg actin-, 2.8 pg mepsps-, Fl 3.8 pg pUC19-H5 7 FREF (1) FF 4% JE DR et s
VKIE 9: 7 H;

VK& 10: 2.0pg actin-, 2.8 pg mepsps-,f 3.8 pg pUC19-F5 5748 %t

GA21 ERAIHARHS E

KM Southern Z<AZ 3l 7 GA21 i\ A BUE Z AR Aa @ vt . GA21
=AMEAR (BC1, BC2 A1 BC3) K DNA 43 7 F BR i N V) EE HindIII BEY), FH
mepsps FEFIREF AT 205 (MEE] 2) o SRR T GA21 FA AL Z AN
AR PR E T (B 4D o ERTARIE GA21 F iR ERef Il 2] 3.4, 4.7
1 6.7kb K/NI=264. HANFIZE 5.9 F1>12.0kb 1477 /& mepsps KR EH A £
KNVE epsps FEFII AT 5645, (E GA21 F K ATHEREHE R T K R #B w] LUK 5]
[ B ASE0 21) T AT 2.0 kb KZNKT mepsps 455 BH 4% B
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1Kb Marker
12 Kb

10 Kb
9Kb _

8 Kb
7 Kb

6 Kb
5 Kb

M 4 GA21 HARVERE KT Southern F2A2 7T 45 R

TR DNA (7.5 ug) H HindIIL BRAIE N DIBEHE AL, HUK)E % 2 Nytran i, 5 mepsps-
FEFPEARET 2252

VKIE 1: 250pg 1 Kb 73 & brfE(Stratagene, Cat. No. 201115);

VKIE 2:75 H;

JKIE 3: GA21 [958 1 fX BCI;

VKB 4: GA21 [7152 2 X BC2:

JKIE 5: GA21 [958 3 /X BC3;

VKIE 6: AR LRI HE

VKIE 70N 2.0pg actin-, 2.8 pg mepsps-,f1 3.8 pg pUC19-K5 #1553 PRI o) Fit 5
VKIE 8: 7 H;

VKIE 9: 2.0 pg actin-, 2.8 pg mepsps-,fl 3.8 pg pUC19-4F F#R4ET
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GA21 TR R BHFEREE KT

ColE1 Ori(668 bp) Amp (858 bp)
N “

|
pUC19 probe (2705 bp)

M 5 Southern Z232H {3 ) pUC19-4% R34

ki pDPG434 K H pUC19 8k, &H Nod HA B, H pUCI19 #ifkkr ST
WREHEI GA21 T Krh 2 BAFEAE pDPG434 #iAE 22 n HAb o (M 5) &
Southern #2AZ&5 BN GA21 HAMKHAEH LTS (HE 6) o FERNTE
SKAE 5 b G R BT AT 4458 46 o RIS T Wi 2.7 kb K/ pUC19 #;
AR S BRAE T T BH T R
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1Kb Marker
2k M 2 3 4 5 6 7

10KB
9 Kb=_"g
8 Kb ——
7
6 Kb ——

5 Kb ——
4 Kbl s

3 Kbi=—=

P 6 GA21 FRFBARFEIRFFIH Southern T /HT 45 R

TKFEHIA DNA (7.5 ng) H EcoRV [RHIPEN VI, HIK/EHH# 3] Nytran JEE F, 5 pUC19-
R AR 5T

VKIE 1: 250pg 1 Kb 43 & biifE(Stratagene, Cat. No. 201115);

VKIE 2: 7 H;

JKIE 3: GA21 [915Z 3 /X BC3;

VKIE 4L B R IE

VKIE 5N 2.0pg actin-, 2.8 pg mepsps-, Al 3.8 pg pUC19-K5 5 4R E1 1 E 55 52 [R % R

VKiE 6:7%H;

VK& 7: 2.0pg actin-, 2.8 pg mepsps-,fl 3.8 pg pUC19-45 7 R4t

3.3.2 GA21 EXKIEA RSB M HIEIE

Actin exon 1 (79 bp)
Actin promoter (843bp) | Actinintron (496 bp)
\ | \ NOS Terminator (272 bp)

OTP (393 bp) | Notl (3495)
[

mepsps (1338 bp)

M 7 #A GA21 TXKKIEFA] Nord BV B
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Actin exon 1 (79 mepsps (1338

\ Actin /
Actin promoter \ (486 bp) arp f NOS
Mofl (843 b} A\ | (383 bp) / Terminator oy

The Nofl restriction fragment from pDP G434 (above) was employed for the generation of GA21 maize.

Actin exon 1 (79 mepsps (1338 Actin exon 1 (79 mepsps (1338
\ ; \
Y Actin / \ Actin /
Actin promoter \ (486 bp) oTe / MGS Actin promater 1436 bp) are / NOS
(843 hp) \ [ (383 bp) / Terminatar promoter \ | (393bp) Terminator

(3434p \
7 P
B
S— — N _—
— —~
Actin exon 1 (78 mepsps ‘(1338 Actinexon 1 (79 mepsps (1338 Actin exon 1(78 mepsps (288
\ o Actn / \\ Actin / Actin f Actin exan 1 (73
Actin prnmnter\ (496 bp)  ©TP [ MNOS Terminator Actin promoter \ (486 hp)  OTP / NOS Actin promoter \ (498 bp) CTP [ Actin prormoter |
(4gbp)  \ [ (383bp) (272 bp) ®43bp)  \ [ (38b) [ Terminator @by [ GRS 2o |
T }{}% | / — ) / . | / —
~ ~ v ~ - - J 3 J

Y
]
Six contiguous regions from pDPG434 integrated into a single locus of the maize genome.

R S R R R R R AR
SRR EANHAS E

THIIKR
batate%etite¥

5

Copy# Copy#2 Copy#3 Copy#4 Copy#5 Copy#
(2752 (3492 (3492 bp) (3492 (2153 (955
- partial actin -complete insert -complete insert -complete insert - partial mepsps - only actin
promoter deletion from pDPG434 from pDPG434 from pDPG434 deletion promoter and
- 1 bp mutation in - 1 bp mutation in - NOS deleted  truncated exon
NOS NOS present

- 1 bp deletion in
actin promoter

ME 8 GA21 BERX RFHEFBAFER
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Actin intron (496 bp)
Actin exon 1 (79 bp)
Actin promoter (843 bp)

Notl (3)
\
N\

NOS (272 bp)

OTP (383 bp) |
\ Notl (3495)
/

mepsps (1338 bp)

| | |
actin probe / control (1424 bp) T

OTP-mepsps—Noé probe / control {2022 bp)

WE 9 BT GA21 3N F Bt Southern 2238 7347 B4R &L 1 BA 1 R B DNA F Bt

ATTHIE Southern 2858, RPN REE (OTP-mepsps-NOS /%A1 actin #7%1)
Al 5 MR HIEGEEY], I01FE GA21 A Brtl & 2 8 VUKIE T pDPG434 Jitkil#) Norl
A B o NS R I P A S R ) R I R B DR R oK ) B2 KT 4H DNA,  FH 1%
X B2 Al G I AR R L DR FOK IR X B B R 4 DNA FVRE R KRG

B 3 FIFR 4 ZIH Southern 3273 M (U FUMIAMIA SR Y2838 2671 T3 4h, BEAS
Southern %52 ¥JA KR B m PR B AL E AT 0 # oh A8 FH ARG DI 52, DRI 10 AN
BYId 120 AHR. Southern 2832 73 A 45 R ILFH & 11 MR 13

ThEE U/ Southern 432 4T: OTP-mepsps-NOS-F¢ F P 8RE

OTP-mepsps-NOS-Fi 7 HEIREH B & OTP 741, mepsps #:H, Fl NOS #1kF 7
Glo REFPEBREI B 5 AN IREIBFEIBE AL S WP 10. AT R LK 11, GA21
FFH DNA (f&5i# GA21 DNA) H Spal B (3kiE 2) Yl alr=E K4 18, 3.5 f
2.1kb fJ557 . £ GA21 DNA (Jki& 2) FIBAHEXTHR (JkiE 3) Haf LA K2 6.5kb
TR AZ M . FH Sacl BEVIK) GA21 JEK2H DNA (JKiE 4) 724 K#) 3.5 F1 2.1kb 2435 4%
o H Accl BFVIJE I GA21 3£ R4 DNA (ki 6) g5 k%) 3.5kb Al 2.1kb ({2438
%o {E GA21 DNA (JKI& 6) FIBHMEXTHE (Yki& 7) S RENMERNZI A 10 A1 1.7kb i A
PERAT . ) Dral BEVIR) GA21 R4 DNA (GkiE 8) 744104 2.6 Al 1.3kb 458
7. £ GA21 DNA (JkiE 8) MEAMEXIE (3kiE 9) FREEMERIZIA 4.5kb f P YR 4%
L. B BseBIL BV GA21 FERZH DNA (WK 10) f24EZ1K 4.3 F1 3.5kb 4258 %
. £ GA21 DNA (JKiE 10) FEAYEXIE (JkiE 11) SR ELR|Z) N 25 kb )P VR 44
L&A BHMEXTHR (F AR LR DNA) IR T U 2.0 kb 27 A28 25 kb AR
HAT LA (JKIB 12)

XI T OTP-mepsps-NOS-FE T 4R, BRI AN VIBEEG V) 5 5 808 22 05 5 1= A,
AR A AT T CUF A (Rabe et al., 2005a; and Rabe et al., 2005b) GA21 i A\ B
[IEEF B IGUE . AR B FETUHZE A, R GA21 I A A BOEAE & CIEH T GA21
LR 4R N BL LA 2 2 1) OTP, mepsps R 8 NOS 2 1EF 771,
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Dral (6613) Dral (10105) Dral (13597)

|Sacl (7190) \ \
Sphl \ Sphl |
Dral 3121)_ (3698) | \ | sphi ‘l sﬁd (10682) | | Sacl (14174)
SpHl -\ '\ gerEn 3731) | ‘lBstEII (7223)\ BstEII(10715)‘\ .BstEII(14207)
Accl A Dral (3978)' || Dral (7470) ‘I | Dral (10962) | || bral (14454)
Dral / | IR M‘ ‘ cel (14671)
BsitEll ‘Accl (41951' \“Accl (76871‘\ LQCCI (111791 Sph
Sacl | ‘ RN ‘ | Dral (15738
O Wl U | [ " Sac (16315)
1 Hodbbd |
LB 1] L i l/
Copy#1 (2752bp) Copy#3 (3492bp) /
Copy#4 3492b
Copy#2 (3492bp) py#4 ( P 5(2153bp)30py#6 (955bp)
[T ([TITITITIT uImp]]]]] I]]]]]]]]]]] (XTI
— — ~ ~ o
T~ OTP-mepsps-NOS probe (2022bp)
~28kb  § 35kb 4 35kb b 35kb [ 21kb |
Sphl
! o35k 4 35k b sk b 3ske 4 21w
Sacl

D 3sw 4 35 4 3skb o35k 171
Aecl

L2k b b 26 b4 e 44 26k 4 b13kbd

Dral

Dosswe 1 oasw ) osswe ) ossw (2w

BstEIL

MR 10 FR&E:BEIAL /AL E X2 OTP-mepsps-NOS K¢ EE AL B

IR R GA21 FEA T B . f#1 ] OTP-mepsps-NOS R 5 MR (11 Fl T~ Southern 258 43+ H7 R il 14
WUTBER P A B CE R . R FROR IR EIVE DA i AL B TP R PR U0 17 B K/ B

o
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Bt 3 FIFH OTP-mepsps-NOS R R EEREF ) Southern Z432 37 H UM K SE BRI 15 () 24 38 26

. PR 51l 14 P9 D) iAW | TR | WERBR
DNA
Al s i o A | g
SE[HZH DNA
35 (3X) 35%
OTP- s >2.8 18
+ ‘/\/\
218 GA21 Sphl mepsps- 3 Vlﬁ 8 2.1 2.1
NOS L WIRZ AR | NI
bl 6.5
OTP- WA | AR | mEE
¥ 31 [ERERO R Sphl mepsps- A
NOS ARHN n 6.5
3.5 (4X) 35%
OTP- ,
., 2+ W% 2.1 2.1
B 4E GA21 Sacl mg)(;];s— e WA A | g
LAl 4.5
" PWakar | WIREWT AR | NI
& W o} B Sacl mepsps P SRR
HSE 9 A Xt ac Fapn 1 45
35%*
o 3.5 (4X) 2.1
" ) 2+ WRZ% >1.7 PR 2% T
2 6iE GA21 Accl mg)(;];s— - WIEL A 10
n PR SF T
1.7
OTP PR 2% T
.\ ) MRS | IR R 10
718 [P Accl - .
BTE | PR e mepsps L K P2
1.7
2.6 (4X) 26 %
OTP- )
. 2+ WS 1.3 1.3
2 8iE GA21 Dral mgggés— " P A o Ay 4
3l 4.5
‘ OTP- WA | WK | RS
9iE [MERER R Accl mepsps- e
NOS ARH g3l 4.5
3.5 (4X) 35%
OTP- N
" 2+ PIEZ >2.1 4.3
4 & BstEIL - ) s N .
ER GA21 st s | RIERNR | N
H 25
OTP- WA | AR | W
H11E BH P X B BstEIl mepsps- ) NG
NOS ARH yal 25
ERE it
BH P B 2 2
+ OTP- OTP- .
pe o 1+ PRFR Y e 5 -
21218 mepsps- N/A mepsps- Vi{ﬁ% WA | WNIREH
NOS NOS ™ &1 25
PREF

*H T TR B2 P8 DL 2 2ty T s A et PRI J5E
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KB 1 2 3 4 5 6 7 8 9 10 1 12

B 11 FIFH OTP-mepsps-NOS 45 F 8R4 GA21 £2K Southern 437317

Tk HEKZH DNA (7.5 wg) 2B Sphl, Sacl, Accl, Dral, ¥ BstEIL BRI 1E 2 VIBGEGY), FEIK G 12 5
Zeta-Probe® GT i 1=, 5 OTP-mepsps-NOS FrFHIRE (2022bp) 2432,

VKiE 1: 4rFE#rid (Analytical Marker DNA Wide Range, Promega Corporation Cat. No. DG1931) ;
JKIE 2: H Sphl 1)) GA21 DNA;

PRI 3: FH Sphl BEDIIBA XS RE

VKIE 4: H Sacl BV GA21 DNA;

VKIB 5: F Sacl B Y)HIBH XS R

VKIE 6: H] Accl B V)] GA21 DNA;

VKIE 7: F Accl BEDIIIBA LT HE

VKI& 8: H] Dral B§V)i) GA21 DNA;

PKIE 9: F Dral B Ui B 14 X6 E 5

¥KIE 10: FH BstEILEVI GA21 DNA;

PKIE 11: FH BstEIL B I BA 1 5 R

YKIE 12: F BstEII B 1) B %5 16 42.8 pg [ OTP-mepsps-NOS $F 7 454+
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IhEE o/ Southern 2838087 : actin KR EERET

actin-fr o HEREN (A& W& FHIMNET) AT Southern 425840 #r. GA21 HFE[H
N X35 B B RS H actin-HE S PEAREF AR S W VT BE 0462 &, DLER I 12, srtirgs R
DLBR B 13,

F Xmnl BV GA21 2[4 DNA (JKIE 2) P22 8.4, 4.4 A1 3.5kb (2438 4%
Mo H Xbal BEVIIY) GA21 JE[HIZH DNA (JKIE 4) F=429°8 20, 12, 3.2 Fl 2.1kb )4~
L. M Sphl BEUIR GA21 3K DNA (JkiE 6) r=4EZN 18, 3.5, 2.1 Al 1.8kb
[ A 567 . 1 Bgll B VI GA21 JE[KZH DNA (JKiE 8) F=A:414 11, 3.5 F11 2.3kb f
ZeAZ M. H Neol BV GA21 K41 DNA (JKiE 10) P24ZR 3.5, 2.6 A1 0.95kb
(R4 A8 464 o LEBAPERTIRYKIE 3, 5, 7, 9, 11 HRKRINEZ K. HH, 58/ h
[PIBH TR, actin-E R ARET B T TN 1.4 kb 257 (JKIE 12)

YT actin-RE S PEERER, BRIE N VIEEEGY) G S8 G 54, B R5 T
HITH CIEBI ) (Rabe et al., 2005a; and Rabe et al., 2005b) GA21 4 A Fi B 1 45 ¥ - vk 5
WEe REMEHERHAZ T, £ GA21 A BOF A S CUET GA21 2B A
BXLAANEI 2 A2 17K R actin JF 51 .

Bgh (4502) BgA Bgn (11486)
Ncol \ Ncol / Ncol (11226) / Xmil
Sl (27900 \Ximmnl [ [ Xmnl /) Xbal(12940)
pil( | " || [xba // /) / xbal(13236)
Xbad || |xpalerasy / //
Xbal Voo [ /o Sphl
Xranl \ ‘ IR Ncol (14718)
- |' Yy Bgn (14978)
Bgn \ ! Yo, Xbal (15378)
Neol Iy Sphi

/ /
Il
101

1 LI
Copy#3 (3492bp) /
Copy#4 (3492bp)  / .
Copy#5 (2153bp)Copy#6 (955bp)

>24Kkby 35k 4 35k | 35w | =35k

KXmnl
25kl 32kb $b 32k [ 321w (21w fe09s1
Xbal
~28kb §  35kb 4 35K 4 35kb 4 2.1Kkb $>093kb
Sphl
~10kb) 35kb 4 35kb 4 35kb § 35kb 4 >14kb
Bgll

S075kby  35kb 4  35kb 4 35kb 4 35kb  4>2.1kb
Neol

B 12 BRA B IAL R B AL B K actin-43 57 HRET I B

BEEIAR R 1 GA21 A R B ] actin-§ 3 VESRET I HI T Southern 2% 52 70 Hr A BR A1 12 A D A3
FRANRIAL B CVERT o B Sk FRom IR B )7 s AL B . VU IR A P D) B B R/ 27
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Bt 4 FIH actin-Fp R4 Southern 223X 34 H, T K2 SERRMUAR FRI 2 3256 R/

s PR 1] 14 A7) PR | PR R | WEBWMK
il DNA 5 il g A B
A4 DNA

3.5 (3X) 35 %

H2iE GA21 Xmnl actin 3 >3.5 8.4
>2.4 44

318 ERE it Xmnl actin 7 0 0
32 (3X) 32 %

45 GA21 Xbal actin 4 >22'15 22(1
>0.96 12

2 5iE 3H 4= %5} HE Xbal actin 7T 0 0
35 (3X) 35%

%6 GA21 Sphl actin 4 >22 '18 2181

>0.93 R

%718 FoF 1k o R Sphl actin T 0 0
3.5 (4X) 35%

% 8iE GA21 Bgll actin 3 >1.4 11
>1.0 2.3

%918 [SER e i) Bgll actin T 0 0
3.5 (4X) 35%

B 101E GA21 Ncol actin 3 >2.1 2.6
>0.75 0.95

1118 iRER it Ncol actin T 0 0

B 4= et e
3 4 %5} e
#1218 +actin N/A actin 1 1.4 1.4
et

* T U R B2 $5 DU 2 2 iy SR s B e R IR FEE
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KB 1 2 3 4 5 6 7 8 9 10 11 12

o> S aa ANNND W Qwhbano
LD Who BEWO® N NOWINNE

ME 13 FIF actin-4% 2 HE3RE B9 GA21 £2K Southern 2438 347

Tk FEF A DNA (7.5 pg) 4051 Xmnl, Xbal, Sphl, Bgll, Fl Neol FR#I1E N VIEGEEY], HIK S 73]
Zeta-Probe” GT i I, 5 actin-45 R VEIREF (1424bp) 2478,

VKIE 1: - FEArid (Analytical Marker DNA Wide Range, Promega Corporation Cat. No. DG1931) ;
PKIE 2: F Xmnl BEVI GA21 DNA;

VKIE 3: FH Xmnl ) 6 RA 45 1

VKIE 4: F Xbal BV GA21 DNA;

VKIE 5: FH Xbal BB PEXT R

VKiE 6: FH Sphl VI GA21 DNA;

VKIE 7: FH Sphl BEDI) 919455 HE

vkiE 8: A Bgll BEVIfY) GA21 DNA;

YKIB 9: I Bl B 7)) B 4 Xk

VKIE 10: ] Neol HgVI¥) GA21 DNA;

VKB 11: FH Neol BB RF AR

PKIB 12: F Neol BV B PEXT HE+2.0 pg 1 actin-F 7 4R ET
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3.4 GA21 SMEFEN R ELAY 2 1< DNA [F51)

TR T SCBRAA GA21 TR 4K DNA FEFIRTRR L A ROPi i
FHFF (1000bp) . FERGET FALF ARSI PCR MAERTHINIS A TR, 75 KT
P

YRR RERR, EARATTRRAS TR
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3.5 EK T-DNA AL M E8 F=51RY BLASTX 4347

N THIE GA21 FHAEF RS T 7 EMB IR KR . ¥ GA21 f@ AR
FP) R EE R 20 7 B AE E k38 v A ) B A 808 2 A A R T2 (BLASTX) 40#7
HEATARAAE EE X . 25 IR, GA21 N FEREE T PR 250 R T KRR .

3.5 GA21 ERBLFEIREY+ mEPSPS EHHEE

F ELISA 777% (Tijssen, 1985) fuill 173 E 2004 4F H [ iX58 4 M4ASHF (AN
KL GA21 2435, 115TT-189 A1 47TT-593, F AN T 453 R RAFFERL RN, 115-
083 1 47-673) H: (1) F/NKERHAKF mEPSPS & HINRZEKF;  (2) GA21 &
KEAEZ HARIE AR E .

SRR, ERAAKIIN, ENERH . RNBREY S mEPSPS EHIF
Bk Ju BT E B (<02 pg/gfw) FIZIN 15 ng/gfw  (<0.4-71 pg/gdw) o Ff
Firp Al ) mEPSPS 5 H IR VG EIELI N 4-Tug/gfw  (5-10 pg/gdw) , ek
FIMELIN 168 ng/gfw. 1EPN ISP A &E AP AR T AT 8] i _E 1Y) mEPSPS = H
VEDNUN I

MR 5 GA21 HERELE R mEPSPS FEHIKE

REWE
Al GRS - o
4 g ! R T AT A L
Y44 5 e FE Hh mEPSPS & & pg/g + S.D.
(EH)
115TT-189 11.98+1.70 14.9442.42 <0.46 <0.24N
o i (10.44-14.53) (12.36-17.57) (<LOQ-0.87) (<LOQ)
4TTT-593 10.44+1.75 12.73+2.07 <0.29 <0.24
(8.63-13.22) (9.92-15.47) (<LOQ-0.41) (<LOQ)
L1STT-189 6.71x1.11 6.72+0.65 3.05+1.22 2.21£1.99
i i (5.57-8.44) (6.07-7.71) (2.20-5.15) (0.81-5.66)
ATTT.593 5.98+1.01 5.73+1.63 3.61+1.66 <2.36
) (5.33-7.76) (3.71-7.16) (1.50-5.11) (<LOQ-4.04)
3 6.61£1.35 7.40+1.09
R HSTT-189 NA N/A (4.93-8.60) (5.86-8.65)
7.01+1.43 3.87£1.09
47TT-593 N/A N/A (5.37-8.54) (2.53-5.39)
oH 115TT-189 N/A 158.37 N/A N/A
v 47TT-593 N/A 177.91 N/A N/A
L15TT-189 7.20+1.12 9.60+0.89 5.31£0.71 5.17+1.89
bk i (6.19-9.03) (8.51-10.48) (4.34-6.33) (3.49-7.48)
A7TT-593 7.07+0.77 7.70+1.06 3.36+0.44 4.96+0.98
) (6.12-8.08) (6.52-8.77) (2.94-4.09) (3.21-5.47)

1.5 5 M BT ) % 5L DR RE i o mEPSPS A1 [F R AT BB R, B IR JE R B i A EPSPS ¥R E<LOQ X
<LOD RAFEEAR,
2. BRAEEHRFER VLI, B N=5. HH ELISA #f & (E B LRI ICR I TIE IE . 1FE-FRMER, PE
RUTEI) “<” £ LOQ Fl FAE — D ZAFEM .

3N/A=AEH (ApHrib KB BIALERD .

4B priRE SRR TR S
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2R 6 GA21 H#RTEK mEPSPS HHIKE

RAR
W T - .
e ! e FAEM F N
M. HoC mEPSPS/sefif £ S.D.
(3t i)
115TT-189 70.41+10.01 70.94+11.22 <1.02 <0.30 N=4
. (58.03-80.53) (58.37-81.93) (<LOQ-2.29) (<LOQ)
47TT-593 57.4849.71 56.96+9.91 <0.56 <0.30
(47.89-72.42) (43.68-69.95) (<LOQ-0.72) (<LOQ)
115TT-189 43.83+4.56 43.00+4.50 17.19+7.19 12.44+10.40
W (39.22-50.30) (35.65-46.50) (11.72-28.93) (4.47-30.44)
47TT-593 35.89+3.69 36.30+6.46 18.26+8.41 <13.95
(30.54-40.16) (30.65-44.16) (8.60-26.27) (<LOQ-22.54)
3 9.54+2.05 9.50+1.41
- HSTT-189 NA N/A (7.25-12.39) (7.36-10.92)
10.23+1.89 4.80+1.33
47TT-593 N/A N/A (7.82-12.25) (3.25-6.65)
115TT-189 67.71+14.66 63.234+7.69 13.3842.32 9.50+1.41
_— (52.66-92.26) (54.47-75.39) (10.49-16.39) (7.36-10.92)
47TT-593 62.334+6.38 47.74+6.79 8.08+2.60 9.17£2.40
(54.18-71.63) (39.23-55.10) (5.48-12.24) (7.07-13.12)

1.5 52 A N 1 3% 2 DR RE i mEPSPS AH R I AT BB b, i JESE JE AR i b EPSPS ¥R E<LOQ 8%
<LOD KREFEEAK,
2. BRAEEREIR UL, S N=5. mH ELISA #f & IE R H LRI RCR ST E 1E . HHE-FMER, “PFEME
FITH Y “<” RIS LOQ I FARE — NELZANFE M

3N/A=ATE (AT AR BRI ZER )

* IRk, W, ARETTESN (R 7.3.7.1 805 .

Rl 436 3 /> GA21 [IAZHARTE V7-V8 BT Jr 414 mEPSPS 8. 4540 54
BHRALFERPPSME. ErE RSB R G, “FI) mEPSPS & HIKE NZ) 13-
14 pg/gfw (82-96 ng/gdw) (R 7) o &2, Bt 3 MHEREIRE R A B & %%
7, GRFKH mEPSPS HAME GA21 FAZHEGEIRRERIE. A, FlRAAR R
TR SRAAFBI BRI, S2iegh RARBA K mEPSPS £ H R I AFRE

MR 7 GA21 BEFEXRZANFEA A A mEPSPS EHEE

0] A2 A * V1418 ng mEPSPS/gdw + S.D. ['F-#41f ug mEPSPS/gfw + S.D.
(GulED GGulED

BC1 12.61 + 1.86 82.25+ 11.34 (71.91—
(9.61—13.92) 95.37)

BC2 13.60 + 2.84 95.71 + 20.65
(10.49—17.15) (71.66—120.76)

BC3 13.10+ 1.19 83.93 £ 6.67
(11.76—14.46) (76.64—92.91)

VE: N=5. mEPSPS HH & &1 H ELISA #isg, KRR IE (76.64—9291) .
*EM R e 4R, SRR EPSPS & &/ T LOD (0.73 pg/gfw; 4.94 pg/gdw)
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it 4 EHEAMRE~AIHENIEERAR
GA21 TR R EFIIE 254 T B 2% 5 BE W AN BRE T 52 4 i 5

S BIAE 2007-2008 FFhAEZE 3 N Hb A AT 2008-2009 F AP ZE 2 AN Hb S HEAT 5 8 )
A GA21 R KRMIBREFIM 2R . 45 RRWH, H IR FA S m2mm H a2 51 H 58
KRR, BIFNFEMA R R XY, GA21 T K& B H B B 5557 it 52
P
ZR BL IS A5

£ 2008-2009 “EFMAEZS, 4334t 7 #E Delmas F1 Klerksdorp H m % 3 [] FH 7] %
IS AR BB, ) e R FE R AR R TS A R B ) B AR A e B R (iso AT 25 3L [A]
FRARFEFERI AT IR ) o S5 HRM, R FEA SR AR A K H R R AEFN
*8 .

MR 8 HIEZAERMEFEESERER, FEHREFEXNEERIZZMM GA21 ER—F MK

EL G m’ RERFHE
Hb B 31/12/2008 20/1/2008 28/1/2009 HAR
Klerksdorp Portulaca oleracea 48.50 45.50 41.67 is0
Chenopodium album 1.50 2.00 1.50
Tribulus terrestris 0.17 0.17 0.17
Tagetes minuta 0.50 0.67 0.83
Portulaca oleracea 46.67 46.83 44.33
Klerksdorp Chenopodium album 1.00 1.50 0.83 GA21
Tribulus terrestris 0.17 0.00 0.17
Tagetes minuta 0.00 0.00 0.00
Hb B 6/2/2009 20/2/2008 6/3/2009 AR
Delmas Portulaca oleracea 14.00 9.67 7.00 iso
Eleusine indica 0.00 0.33 1.00
Datura ferox 0.67 1.33 1.00
Portulaca oleracea 15.67 4.00 6.00
Delmas Eleusine indica 1.33 0.67 1.00 GA21
Datura ferox 1.00 0.67 0.67

B BT 2R VAL A

R 4 BB H B T i . a5 RERWPIARIEZE S, GA21 TR %
H IR SR IR (IR 90 o 0 10300 55 25 D] 2 A A B DR T KA Mo
BRI (BrE 1AV, R 9 o B2, GA21 KA RGBSR

il
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PR 9 PAASPRAEZEXT bR E I 52 DR A 04T

EZ Hit BT | EWER R
R (%) (%)
2007/8 Klerksdorp 100 100 S0
Klerksdorp 0 0 GA21
Delmas 100 100 iso
Delmas 0 0 GA21
Greytown 100 100 iso
Greytown 0 0 GA21
2008/9 Hit BRI | HEBER RN
(%) (%)
Klerksdorp 96* 99* iso
Klerksdorp 0 0 GA21
Delmas 100 100 iso
Delmas 0 0 GA21
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Mt 5 HEREYXNESHRERZENRAREENESTNRSE

RPN LS MG PN R EIE LT (RS mepsps R PLE
H BRI £ K GA21 MAESHIR e 2 g aIRE ) -

it 6 RBREMNESTFNREG, B A LENHVFERLR
&; B) AMIHMITNRERE; O SEREREYLLER, HEFRH
BmEFREAFIREF

PR AR B i 2 R R S VPR G TE W I (R 3R G mepsps Z NPT H B
FREGIEK GA21 MAESHE et a 2 & & HRE) .
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PR A mepsps ZRPIEHBREN LK GA21 HESHREZE
(il g ke N R S )

1. HE

GA2 1 % o R 25 I 2571 K ) 2 DR Rl 2 A M 1 S-070 B A P S
2-3-BEER & R (mepsps) SER S NRIE E KA, TE mepsps HHTEMY 03
i, A2 T T R B L P oo e PR K T D A P A B e g 4
fhl K

SIEE AT O R T REW R, HEaLokiis @Myl GA21 T KL
MEHZeWEHIT T REFVHY . MIAREREH, GA21 T KXMNESHTRA AR
M. AS2xES0 R 24 B0 AR R AE 3R ER IR, AT e S SRR &
KTEZESR; BRZKM N RAEBEDRERAREERDN; BT GA21 B K AP E
HIELREY), BICASXTIRSEAR Y = A . fE R ML L GA21 S5 E
FEAE I ORI AP E R . IREREIAPUE 2T b B SRR /R
SO IGRIGH, BT A PR EEYE N BRI IR R . R, BaEE. AW E. &
BEE. ZWECE AR TS I 2000 mg /kg R E ) mEPSPS F AR GA21 &
K] mEPSPS & AE 65 CHITE B E TR ERE M, FHREE— AL B R8s
Ttk 90 RARMEIFRRIGT, KBEs). AKARWEE, AEMEWAHHESER
FORAFNE @I R ) T B & 2= 5, MR Fadn MR AE AT AR 35 7R R DI LA 1 1E 5
FBEME P, BN LR . &F5 X, mEPSPS HFHY5 B 55 R & A Bud it &
A& IR 7 5 JC A E
2. BENA

1996 4E, GA21 KAl [ He e F/E & ARl R wtdE e firg. A
AiNIE, GA21 FKRCEERE. gk, HAL EFG. PR ERSEE me 2% m Ak ik
PhAE. SR AMAAE; BRULEEZRSN, BRI, wEARK R SERAE T GA21 &

KHTEH. MTERSHE. FET 2004 45 2 35RO 3G R E K
GA21 T REM T g R, FE430T 2006 4F, 2008 4EF1 2011 AEHEE T 42513,

3. BT
3.1 ALY mIRMALE A0

SRV AFIEE K, FH4N Zea mays L., I8 NER, WRAESR. HE. H
T, EEYRFZ LR TR FHEDMARAR. EEHERE. KM, RETEEKE
Fho FAREVIPLEREIRADEFEEYM L —, HALHILFAHARE. WAEXK
PR TIEE 2 ok — B RNV Z X F LU, G UEYE SRR T B A S8 8 51 R
BZRMM NIRRT HHES (Galiant 1988) o FKHfE A LEIETHE, 51 AN E R
R 1, (HARIERT I, FORKLRE 1511 FEarsa FEIINFER, BHRNATT
1511 4F (BUHED) P R AKIICH.

32 EEEHRAPEFERERES

TR AN, POANNRE ARV FPRL O EME—A 4
FFIIRIGER o BRFFRLHAEAF BRI . APRLROIRE . ZERIR . BRI AR &
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BrBeo B IR EX TR K FAEARIEM, BT KM~ EEGR. f
& UL, ET 45SCHIREX ERM TG A E. £ BRI A SR
(38°C LA L) s2mafeky s /7, HEM PR FRBIL S0 3R, BOKE WY R EY,
Hypr R EERIAE I, (HF R A . 5 ERMEATEEYMLIEY, %
BHNERER, ANEefAiE (Dowswell et al,, 1996)

33 PR, W, B

TR b Fia] B TR SANEL, W TORR R FE PR RN ESR . B A
MZEiLEs, BEFREMITE, CFEEENARRRES AFRREESER S, H
[ AR LA X 2% A DU ) T KRB R

34 FpMES BAR

BT BRI G, PR A RAE R B, SIS E R A, R KRR A B AT R
W, BANRPT ISR B AR FURME R A R) 8 TR MR R R KA AR AR 4T )5 BT L
IR B 2R vt T MERR IS AL B tH L, O R LR

35 RENASE

ANREHIKREA ETFERIL T, TOREME NREA R ENSEMETR. W
HEBRARE L, TkCaBA 5 HEASHEIARRE, Bk, SAESHEH
IV AR 2. NERBIESIHATvIE, A3Cyidsm s, BAEfAxREX
X NRfE AL e A P A AR KL ARIE . (FANRIEA T2 —, R2
HuIX B NAN A ] oK SR il e T L NIE AR R B, HAT, A& A oK B AL
JEIRE, & A YR s A BURPER A SRR, AR TR S PriE . Uk,
FREA KW 22t K. AF AR B B KA 20 N4 B A 6 BiA
AR, FRIEAOL R A FE L AW 22 A VP i BIME T B LR I RLE 2 R 1Y)
FARM L REERA T o

4, BEEE

4.1 Bl bk Kk @ AL oA RISRIR Th g

GA21 T KEALHT I pDPG434 Jiikididk, K/NA 6,128 bp, KIFET KA Ti it
b, REEINT. SRR, BEUREME. AT pDPG434 Tk K o451 THE#& 10
FUBEER 11,
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Isolated insert {(Notl fragment)
used for transformation

N

Noti 6123
Xoa S87 ) Pull 93
Nol 5738 :
TG | 124

Dral §11
mEPSPdm Pvul 1020

Dral 1503
Dral 1522

Bt 14 pDPG434 FURLEl#E LA K AT Southern 4347 ¥ PR i BE BB U AL X

pDPG434 ki 5B & (actin) « OTP. mEPSPS 1 NOS. AMP Al ColEI &
Ak pDPG434 Tk ZE M A 5 o S A oTAF A an T -
FER 10 GA21 5 Nod FR#II: N VIEESh B8 oA

b eIV RIFAIThRE
actin KEUhEE 1R 5" mXi, wEEs1. £k
BFHE—NHNET (McElroy et al. 1990)

OTP N-Jig H-2x R e ik (CTP)

JEANEET Tk HZEd CTP B4, ok BIK 5-97 05 N i
B FE B IR -3- T FR & A8 (mEPSPS) & [ &7 T gk (
LeBrun et al., 1996)

mepsps ¥ %) 2 RS A& 1 3 19 B oK mEPSPS & [, X B H B L
(Leburn et al., 2003)

NOS K H TIHEAME T-DNA BIIRAET & BEg 2L R 3 AR 1%
X, k#5513 mRNA 2R ER (Depicker et al.,
1982)
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Ff3R 11 AL pDPG434 FI B R M ThRE e

U vy as SRIFFITh&E
AMP R E K E IR SRR (bla) , SHZIER I H
EER, THEMENIERRC (Sutcliffe, 1978)
ColEI ori SRV T KA1 o Ok 2 ) DNA FEJR & il A (Ttoh
and Tomizawa, 1978)

4.2 Bk J5ik

GA21 KRR & IR TRk 1. T840 GA21 Tk ki 2
pDPG434, HH& A LB mepsps ZEX . LA SRR BRATR 21 Fe LD
J3FR Ik RAGE RS TR DNA 3 N5 IR 40

5. BRMEREM

Southern 238

FIH Southern 2452 K5 T GA21 FKIEA BBt & fa e, DNA SE3GA R H
GA21 ) 3 MEIZHAY (BC1. BC2 #1 BC3) , &AMIARHEL 10 NMEARRIIH FRE, $2
HU DNA, HFR$IMEANVIEE Hindll B§Y), RG-S mepsps Fe miREHRAL. 4R ER
mepsps FEKTE GA21 1 3 NEIAZHARIA RIE, RIFHNFHE S AR AR IR e B %
1. BARGE RS 5.3.1 15,

o PRI A% TE

sEAh, XTKIEJﬁiﬁ GA21 TR PURR IR E e 5 U R B (1. 1D
AT T XIS SEREEW], Fra AR GA21 E’JB%%?‘J?@E’J > BT A HU )
1: 1 &GRS .%tl: BE—BIEY] GA21 R A TSR REBAL . BARLI RS I 5.3.1

EEN

Mo

6. I ER LM
6.1 EFHEFRES

7E 2005 FEE 10 ST KRFAE 7 P FEFER GA21 oK M H AR # L R 45 FE R &
X R AT AW MR AN = B ARPR L EE RN, TEFFR =2 MR . R, Bkl
PREC B S AR SR IR B E TR E ZE S W PRREFI MR B 5] AR RE
MU GA21 FRAIE NG M A ZPEIR

2002 A1 2003 E/\”Ufzuknlz%a%&{wwmuﬂfé AT} BE AN AR AR} B
GA21 WA FsE g ae Sy TRl . R EoR, fEnidb T RImBuERE R, GA21 KHAE
FEFE R G BRI R Eztlj*%ﬁ%@@ﬁ% (10%PAR) o 78 Sem IRFEHIL T, GA21 K&
HARF R R M I BA 85% LA LI H T, GA21 S ARHE IR B FORFEK
PREL, ABWSTHELES. IFH GA21 FIEEH: 5 RGHIE XA 2% B A K ) 7 o5
K, NMITERFEES, KW FHEE Y RIFHEAERZMER, A B NER P
FNMEAS . FERREF AT T, GA21 SRR, TR ORI, Sk A A 22 1
P IR MJE A AR R R AR EZESR . GA21 SRR I H
Ak LR AR EER. AW NERN . F5E R FOK [F R 5 R KK
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KJGMBEAEERA ZR. HARSE RS WA 10.9 35 E N IR 8 22 Sk 15
6.2 HER

2002-2003 FEAE ARG ARG T MRE R BHGE 3E GA21 TOKRAE A (12 M 2L A
RORIEAT 1 HE L DN K 1 2 DR SO B AS I o | SR F et SR R IR A A 1 A AT S 3R
W, R e 2 DR T oK Y A 25 22 DR [ 3L G Pl A% R (0 T REPEAR /DS, 5 A7 AE 1) 1) L )
AIERERS, AW T H AT BT R A O TR SR, WO AR LA 2 AE HI AR Fd
T I, SRR AN 1) A A R A T K ) A B DA 1) J L ) T oK Al o FE RS o AR A
WS IR, FRFRACRMINE T EZ MR MR XA 5, B, i i
EEFH 010 38 308 Kt AR B B RS 300 SR EEATE B, AEUREREE N, FRAk DN TOKIE A
T U 56 42 P LA /NI R 2 PORR R . BRSE RS WIHE 10,9 5 B NI 2 Ak
UEE=

6.3 X EEARAE ) K AR REAR A= M IR M

GA21 T REE N IR NPT H SRR, X B RPN A EH . HiLR
R G — B3R, 305 GA21 WMIEWZ T THF7L, HAPWas 7 E K
DLE AR T 2 BV, SRR, BT GA21 AMEREAEAR, KX
KIS H UM, FEHEEIEFRN R ST R 9 R AR E AL U E F %
HARZER. MRARBIHEERNEREH, GA21 M AHEE. e RE Cnoid.,
TENE . WA RIS ) AR A e R AR R S R G IR AR LU B 2 . AR
R HE R OKAH B, A 520 FH TR) 3 e R K7 1 HE (E) AP AR A sh 2 . 5 6 JeORH L 78 ]
SRR A AE Y 2 R TR A T W E R, U R D R oK
IR shn 22 BEPE TC I B . B AR S SR 2 DB 10.9 795 [ Py 385 22 A IR 35
7. RRERE
7.1 BFRFEH
71.1 B 5

VAL GA21 FRIE TR, M RIET GA21 2258 Fh R K ARk R FRS AT ) O B
BRIy, AR PRI S R B 458 TR PR RS AT AT Ee e . MISE T 65 M
wIHAT I E M. BT VAR £y (BFEER, TDF, ADF Al NDF) ,
W, IR, JRIR, 4EER, SREZHN T RZHALE, £ GA21 ZA5FAIFE
IR A B E AR, BREB Y MR, HRMWMME (18: 2) Ff
WEZESR, (H GA21 KR AR FE RUFFRL DA B0 )~ I A0 B FoAth A5 & 4575 3
BRI IE I VEEE N o I T RS AR SRy (f4FE5 ADF A1 NDF) , #5018, 25 BRIt
FTREZHTE, BRAEMEZRgIH= LEEMES . BARERIKE B RIGUNE
ZE 5, ABREFR R BT A I B (AR R P SME, BEERES,  MIAE SCRR RS 1 AR 5
Mo

WA _EREE, RIET GA21 HFFRLATRS A5 4 58 8 R AR 0 TR R SRR AL E 7
oy ERA SRR RN BARSR AT S W 10.8 Tk S

712 WEFHEF

KIRT GA21 S AN B DA T S5 3 A AR 2 SRR, o AR OB AR A
PUE IR FREATIEI . HrheF iR, IR, BIBRER, p-7r SR ke i He At~ 2 4E
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PEIE SCHRARE (1) YE Bl N o T ol 24 52 loRF L (14 A B0 1 110 fi B 1 i 0 o) 7] A4 7 351 7K SF 35
FESCHRARE RV Rl Y o BRI ZKCSPAE BT A FFRLRE 5 H<LOQ;  BRZ: GA21 —/MEEMAL, A
THEACFERLRTAE RSP <L0Q. HARG R A S WLHAF 10.8 T4k & IR ST
7.2 BEEFAH

GA21 H'FNT mepsps FEH, TEFEFRN B KPP EHHFREEE mEPSPS £ H.
ARATPEHE GA21 W mEPSPS £ [ R E AN A CEIRAIE B, F BRI KA
AR SEY P RIEEARMERESH. 20O RSEERE . AR, Ao
B B E A AR E RS . 5 O ME R E O AR T VAR LR, A AL A 2
1THI 90 KK SR IRFRIAL o

7.2.1 RSN RIEAEY) A B R T

EHKRGHES GRS GA21-0104) LTIk FIAUTAS 545 B 75 il 6 25 2L 8 -3 -
Wil & B (mEPSPS) M GA21 £ K™K mEPSPS EH (MR 5
LPGA21-0105, LPGA21-0205 #1 IAPGA21-0105) fEAWSHO7H (BEiEME. 7 T-EK)
it 8 AN G988 IR NI N-Uiig 2 2R R 7 F AR 40 i) E4T T bR

gL, ARV R YIRS mEPSPS & HMA U 73 7 B 418 47.4kDa, 5
PI-mEPSPS & A PUALI R A A EAR ] I AR N-mE iRy 5. JFH,
PRSI mEPSPS & A R RS YE, BRI IR . T DL BB AR R4
WSHGE, RURIET KA BEM GA21 74 1) mEPSPS & EHEALME M. A
PG5 2 WA 10.1 3545 R 3T

7.2.2 S O RE RS

AR/ (5 BE 5 M) TR 0 (R B 2000 mg mEPSPS £ [F/kg 1A
CRIET GA21-0104 T4, LL 0.5% wiv /KIS TR B I L7 45 2 AE st IR ATA 7
WF T FE P BT IR R W8S . AREAAIR il %, FHAEE 15 R TRE 005 1.

WIS SRR, KRR R B G P RER o B A 1A R0 A 2 /) BRE I IR 3R
B, AE. R, WARE. SBEES. 20U A0RE T AR RA 2000 mg
mEPSPS £ [1/kg R E A MR . HARLE TS W 10.2 4R 5 JE 3

7.2.3 AR E M

BRIV R GA21-0104 7E 8RR &4 (25, 37, 65 A1 95°C) FAmli+: 30 4
B, 2 JE e R S YRR VE I, WSO mEPSPS £ 2 .

B RKH, RIEMFR GA21-0104 &) mEPSPS & FALE 25 1 37°C FALHE 30 434t
J&, EEEMEA /DB Z RN, £ 65 CHE mIRE T4 30 /3045, mEPSPS HfiE
Mg 4ede, BEAR mEPSPS ®HTE 37°C N (&5 37C) BJ: 30 hp2faen), HE
65 C AT EiR Nk kfawett. BARGE RS W 10.3 & R,
7.2.4 PRAMER B BHALRR E AL

N A SDS-PAGE FlI Western 2% [ E[J i () 75 K B GA21 2K CHi ¥ i
IAPGA21-0105) FIGLAEYIN (GA21-0104 JiK%0) ) mEPSPS & L& B £ H B A
PR FLEIY B (SGE) MBS MLEEAT T ¥-AE .

iR, KRB GA21 T RMEH KA # (E.colid) ] mEPSPS & H{E SGF M55

104



NESAR A S PR . X FSRIE A mEPSPS ZEEAFE SGF MRIE ML 1 o4h)E, @it
SDS-PAGE #l Western 252 -t vEAY, ARAa Il AT 52 %1 mEPSPS (7 FiELAIA
47.5kDa) . fE SGF 35T M 5 08 e, ARl 2IEAT B A % s N 14 ) mEPSPS
TARAB. 458K M, £ GA21 EKFRIEM mEPSPS & ATE— MR ALY B 2
BN EEASEN. BARSE RS W 10.4 Tk 53

7.2.5 5SEMBREOTERFIIARLUELLE

NHE mEPSPS 25 A A CL A5 2 AR A e B AR AEAT AT B35 & LR 7 21 R
FIH BLASTP #2/74% % 7 NCBI Entrez®% %35 E (NCBD .

SRR, MERERM 5042 %5 mEPSPS R A BERUEMHKEAFHIF, &
A CFIEHERT IR R EH . BARGIRZ I 10.5 TRk 5 H 3.

7.2.6 E 18 @V HEAT IR R 90 RIBSE

2003 FEAELON S E IR LA, B A L TR ) 0 E R S B R A TN
GA21 TR FXIREAT KRR 90 RMEFRALS . kB 120 HKRBENL > 3 4, Mk
%, R GA21 TOKTEEL GA21 SEA T KA RN o FE k) o B RR 44 3 5
R EE. TR (45 KD W s A A e bR TSR (90 KD Wik HX
I A FE R, AR EUNE 28 O B A0 2 R 2

iR B RIS ARAR I, R EA YA 25 25 AR JOK 4N 3 X T
HHTRZEZR . R (45 KO AR (90 JO ME WM ats (A4
ROy it mohgotg. i e o R (SN R IR E
Ferellg. RITZRRBZIELN. JRER HEEE . Hl =85, M08, 20NN
BEAS BEAS DU BRERERED e IR 0P ST TE N . GA21 Rk
HENERR GRATKRATLEZNZR: WEZREREIRIL GA21 F KX I %™
G D= QLB AT s

Rl GA21 T K 5o AR @A B LR, KRR GA21 T KAHRES K RA A
RN, BARLE RS UL 10.10 RS 5,

7.3 B

mEPSPS AN NEYE BRI PR EHRE: (1) mEPSPS & HAEATA B AR 240
Pt A (2) mEPSPS EAASEMOMEIEMEEAZRER TS, (3)
mEPSPS 7L 65CUL FREERHE SR LFaE; (4) mEPSPS &AL — I FLE)
YVIBIE N ER A ZTHN

SRR BB IR iR 45 R O E IR EE 7.2 W R AN A TR, AT T SR
ghrsR A A BUR S A S AR A 2 BT
731 FHEASLS S BURE B 75 AT

i€ mEPSPS R HZEE MR T 412 15 -5 & A0 sl b il 88U & AR 7 21 [F]
Pk, BT A TEIE R T FARRP iS85 285 % (The Food Allergy Research and
Resource Program Protein Allergen Online Database (13.0 fi) ) , Z&4E FE HEHE 1603
Sk TR E I BRI %

H FASTA JHEH R 2K F IR EA 8 A s bl EAHSE IR 5 51 76 4 VLT 1 77
ORX R SR BB AR R . B A AR R R BT S S R R B A
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35%UL R AR AR 5 ARG R D, £ FARRP W8 208l ik A R 21T
fil5 mEPSPS # HEA 8 Mkl FAHAT = 5 7 7 B R YE . W 745 SR UEB, mEPSPS
EES OB E R BUR & A PR W R T R E . BARSE R 2 0 A
10.6 4 7 J5 3o

7.4 GLAERDUE

BB E AP A amp N, VENFACH LA, (B2 ER
AR B R 1 Y DI 4, DRLE GA21 TR AN S AT Y B A 2 (1 2R 1A

8. AEFHAR A2

MKEIAN GA21 WA w4, ' %P lin 2 10 %2 gk
A, SIRWMPUNN—FE, R GA21 22, RAIAFTUHRN . £ E A K
Sz A 2 ke 45 R AR ant, AR ARBEETUHAN .

9. EFNARNRELRNNR S ISR

o RS LKA R, AR FKI B 8 o 9 i B
2011 4ER [ Tk LS 175 5, 2012 4E3E 0 T2k 520 /i, [ b KSR Fifs .
2013 4 7 BFORHELIR 7.27 10, SRLLHIIN 829%, FHHRKTRIESIE 24 Ktk
[TRL. GA2L TR AT AR B FH 5 8 BB A ) TR AR L A, I 9 T Kl
R B 2 AT 8 o

2004 4E 2 H, TBREFERR T K GA21 & YGRS AV B AT A& 1 3L PR 22 4F 5
{9k N T 50k ST 3 IRSEHIER I E A . (E BRI, e lEk A FITE % A E T
FROASEFET b, 7 0 o B S D B 5 e TR R o E R il 3 L B
PR BEAN S S R, BERR B b R IO A8 T 5% b P B 2 i e o 2 4
YE, IR ISR, SR B 5w A0 K KA E Dy L JRREE 1 2 v SR BURH 2 ) 1 428
FE B AT Al A R

10. &

GA21 5 DRl i 35 H B P B 701 o K AE 1997 4E4) 3K 45 35 [ USDA 1 FDA #t )5,
FEELIRAS T EFEIMERENK 20 MERAAHE. KRR E L e, gHxs
PEAN B b H [ Al 35046 8 RO IR E AT 1 [ I IR B 22 4. 13 FH 22 Rl 4 SR 1 R 1)
GA21 X FAEE . BT e, AR AT T XS .
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Bt 7 %384 E EEYE RS E = N R

2012 SFFHHE T 5510 JIAUAE LR EKR——L REHEK T 8% (410 iAW) .
1T ABEZFMWE THEEREK. F S PMEZMHEIAREDS T 100 A, 258%E
(3410 JAAED B (1210 AABD « FHRE (330 A « BIE (240 A
D FnER (160 HAWD « EFRZmmEKEREAER, K7 300 A, 2012
SFELERRN, F 5 ADEK SR Bt 22K E2K 129,071 A, 2011 38K T 13%.
L K — AN EHEENFHEARE AR E K.

FENLIMANRL T S — BB T BN A I 1) [ S e e b 4 5 i J B S AT, AT
PR PR T oK B DI 19 AT A2 T 2 A S I AR K. X T AR E
NEAIHAEZRREEFIM . FR, ECEIORSMAEERK 40%2] 50%4k4:
P TR i o

2012 SEPUREF TORHEAE 5 L P AL I Y2 5 460, FEIAR DY 780 73
AW 2011 FHEK T 10 A, SRS R EYI R TR A 5%, I ilfESe
M. EfE. B, PRE. FE. FEE . PEB AR R 9 A SO
(ISAAA, 2012) .
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Mt 8 HiElsiE A R, BFEEERA. MIERERERE. KHREMMAH
REEF;

GA21 FRANPE Stk EV AR I LR 22 e 15 ) FR i o« RIS AV R EEKR, 72 FE P i
T E RN AT T /NSRRI 24 T GA21 TR 22 Al . 358 77 %8 e ar il
WUR AR A ST SR S BOARARAE S E o KD LAI A 76 28 1) e 56 DR A0 B 1) 3t 56 B
it N R BOREESR AT

0 8 O PR 0 T S5 00 B RO AT B B A 5 22 A M VPR SRR, BRI 44
SRIHUAE 300 KEBBIR M SITROMEE, FHEEE NS, WOk, LRI
AN I X, 50 T R B U R RO BN . IR, R R B
FG, AN, BRSBTS, A
A E [ — i SRR B P40, D R A7 R, I 3 T B 1
T, I RHUA S M b B % AL
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Bt 9 TSNA R QA EREMERMHERIBXEZ £ ITHERENA
EFH B T A RIERASC

fR 12 GA21 R EERFHAF M
HK =]:0] LR 8]
£ T 1997 4 11 H
B WAL T 1998 42 H
JIEPN T 1998 44 H
R 1998 4 7 H
T H 199945 H
(WA B WL FiE 2008 7 10 A
B i 5 . WA R 2005 4 8 H
Wi M. WAL T 2008 4 3 H
I T A5 2005 4 12 H
=H 2002 4E 12 A
H A T H 1999 4 11 H
i FH 1999 4 12 H
28 1999 4 12 H
[ S =H 2003 47 H
BORHEAEE = | £ H 2000 4F 11 H
EHFE . WA T 20034 11 H
Tl 2009 4 11 H
HA S =H 20114 7 H
BHE LT i 20104 7 H
= H 2012 4E 6 H
FhE 2010 %9 H
EJ1 R JE DU IF. tH 2011 4E 8 H
We B e T = H 2011 4E 7 H
5 IS = H 2007 42 H
T 2007 % 11 H
YRy . WA i 2002 4F 4 H
[EElS BH. WA T 20024 10 A
FhE 20104 12 H
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+HH i 2011 4E 12 H

A B TR i 201146 H

AR R FZEER GEEL R, B, FRE. B BORHEHvE =2)
LR A 225 30

110



ZELNF (USDA) Xt GA21 T KRR i HfL
(ZFPE)

USDA/APHIS X GA21 F K PAFEME vE AL e e B8 (97—099—01p)
199747 H 30 H

Ray Dobert {81
BBEP, APHIS, U.S. Department of Agriculture
4700 River Road, Unit 147
Riverdale, MD 20737-1237

KT X GA21 HUFRE T T KM bR I A R 5 (97-099-01p) HIMEIT Fs
B ] Dobert 18+,

PR A TP AR GA2T P be w7 oK A B W A A2 R SR 5 (97-099-01p) 1]
BT HE . 1ZAE 7] #4 HH Monsanto A &) A1 DEKALB Genetics /A ) 3L [ 5L, &FXHE 5281
For 56 I 472 HH (4 % n) S NS TR . BT AR T 1997 SEVUH 9 SRR 1 H
WEHRE VNS, KA REARE, e 5N E (B4F I: USDA H 524
1ERE)) RFFAA . B s B AR AR 25 St — R B

WEH AR5 R, TR BE %R Russ Schneider 18+ (202-383-2866) Ik A< A
(314-737-7054)

T,

J-N Mutz
PUBRHERE K, EFS LR
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(A
July 30", 1997

Dr. Ray Dobert

BBEP, APHIS, U.S. Department of Agriculture
4700 River Road, Unit 147 :
Riverdale, MD 20737-1237

Subject: Revised version of Petition 97-099-01p for
Determination of Nonregulated Status of
Roundup Ready Corn Line GA21.

Dear Dr. Dobert,

Please find attached two copies of a revised version of petition 97-099-01p for
Determination of Nonregulated Status of Roundup Ready Corn Line GA21. The
present revised version proposed by Monsanto Company and DEKALB Genetics
Corporation has been prepared to address the questions and comments raised
during the review for completeness. This revised version replaces the Volume I of
the petition submitted initially on April 9*, 1997 and all the documents exchanged
with you since the beginning of the review. The Volume II of petition 97-099-01p
(AnnexIII: USDA Field Trial Termination Reports) remains unchanged. Two
revised non-confidential copies are also enclosed.

Should you have any questions, please feel free to contact either Dr. Russ
Schneider at 202-383-2866 or myself (3 14-737-7054).

=

J-N Mutz,
Regulatory Affairs Manager, Roundup Ready Com
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HEFR-3-BERR 5 RS (EPSPS) B BT B B AT 52 4
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b, REFHELTEXR. BBk REGEE S KBISIEO BTN &T, st
SRR IR A B FoK mepsps ZEDR, SR B L3R AT 3 WA DA Bl (NOS) ZE [
FIAERIREIX o X Se i 1A 15 BN DR B R R b BTk

Monsanto 23 & #24t T KEEHIRIEH GA21 T ARFEAAEH ik DNA #HANFF.
ZIENT I EE WA ILFEK EPSPS JERRIA R, Hoh— DN R EHKEIEhE
H 5 3 F A1 mepsps 3EK, (HAEFH NOS & IET. #HAFIIAEH LM mepsps FEKF
IR AN EAR 7 . Monsanto A FlEERAE TOREEIRIE, AT IR SR
FEREA, 1E 6 NMESHAR L.

H AR

GA21 E X FE—NHBMEE . 5-6F 88 BB 75 52 85 -3- 1 58 &
(EPSPS) . Monsanto A&WEFE] T, EPSPS &G RAK T S5 H B EM S, 445
EPSPS & B A S H Bt 521 . EPSPS & s /A1 T gty .

Monsanto 2 &) $#24E T HIZUEA: 1) &1 EPSPS FEHAE OSSR EH;
2) &) EPSPS & -5 SN R X 5 B F A P A EIVE ;s 3) B EPSPS &
5 B AR oK & EY R ) EPSPS &R A IR & PP FEIVETE (99.3%) 5 4) &
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ZH RS 23 A

Monsanto A & $& 4t TR UEH, FREABRERIm A, PikiEEK GA21 5T
BRI E B REARTR B E REZER ., Monsanto 2 7 AL 19 K 5 2H 5 A2 PR RS T 5
5, WEH T GA21 B RAWHFHRIEEL Y (BEA. BB AKWED . Ko7
B i S R B A 4. TENTIR . R BRI AIK ) ARl i B S s (B
His BN KA EYD Ko BRIUEZRV5H R e de. 8. BifiKs) &&
KPS AR I I FOR &S =AY, A TEATFMEIEEE 2N
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Monsanto A T2 HIEHE LU, GA21 B kb iAS HETH TR 277
T\ A5 KT shmkl i N2 & HEw b oK, M &R F R
VA % Z57 . ITE, FT Monsanto A 7 $& 22 BRI EHE M o ir s 3R, FDA {gERE &
NS A ¥ 8 Monsanto A &) V&% GA21 T oRFEALARIEAT 1 4= T AR o

Vincent Zenger & 1=
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(EREPEEED

CEPARTMENT OF Wh{_émumAN SERVICES
(BNF 000051)
February 10, 1998
Keywords:

Com, Zea mays, Herbicide Resistance. Glyphosate ( N-phosphonomethyl-glycine),
5-enolypymvylsh.ikimate—3-phosphate: synthase (EPSPS)

Background

In a submission dated August 19,1997, Monsanto provided summary information to
support their safety assessment of genetically modified corn (Zea mays), specifically
transformation event GA21 and progeny derived therefrom. As a supporting document,
this submission also contained the safety and nutritional assessment of Roundup Ready
com line GA21.

Intended Effect and Food/Feed Use

The intended technical effect of this genetic modification of comn is to confer tolerance to
the herbicidal compound N-phosphonomethyi-giycine, the active moiety of glyphosate
(Roundup).

According to Monsanto, their Roundup Ready com line GA21 has been modified to
express a modified version of the com enzyme S-enolypyruvylshikimate-3-phosphate
synthase (EPSPS). The modified version of EPSPS has been reported to be tolerant to

glyphosate.

Molecular Alterations and Characterization

Monsanto described the partial identity and function of the genetic marerial introduced
nto com by a particle acceleration transformation system using agarose gel-isolated
plasmid vector fragments. The modified EPSPS gene was transformed into corn after
being insolated on a fragment of the plasmid vector pDPG434. The fragment contained
only the modified com EPSPS gene fused to an optimized chloroplast transit peptide
sequence, under control of the rice actin promoter and intron, and a nontransiated region
of the nopaline synthase (NOS) gene from Agrobacterium in the form of a gene cassette.
The exact construction details of the plasmid pDPG434 are considered by Monsanto to be
confidential business information.

Monsanto presented data and information that allowed the firm to conclude that corn line
GA21 contains one DNA insert. The imsert contains two copies of the modified com
EPSPS gene cassette, and a third copy which has been demonstrated to contain the rice
actin promoter and modified EPSPS gene without the NOS end. The insert did not
contain any DNA from outside the modified corn EPSPS gene cassette, the DNA intended
to be transferred. Monsanto also presented evidence that the insert remained stably
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mtegrated in the plant genome through six successive generations and was inherited in
accordance to the Mendelian single gene model

Expressed Protein

One new protein, the modified enzyme S-EEOI}'p}Tuvylshikimate-S—phosphate synthase
(EPSPS), is expressed in the cormn line GA21. Monsanto stated that the EPSPS enzyme
confers the glyphosate-tolerant phenotype because the modified EPSPS has a reduced -
affinity for glyphosate. EPSPS enzymes have a common function and are found. i all
plants.

Monsanto presented data and information that allowed the firm to conclude that 1) the
modified EPSPS protein is not known to be an allergen: 2) the modified EPSPS does not
bear sequence homology to known allergens and toxins; 3) the modified EPSPS protein
shows a high (99.3%) sequence homology to the wild type com enzyme as well as to
other EPSPSs found in food crops: 4) the modified EPSPS protein is rapidly degraded
under simulated gastric conditions: and 5 ) dietary 2xposure to the modified EPSPS protein
will be very low.

Compositional Analysis

Monsanto presented data that allowed the firm to conclude that the Roundup Ready com
line GA21 is not materially different in any meaningful way from com varieties now being
sold except for the tolerance to Roundup herbicide. Monsanto presented the results of
extensive compositional analyses that demonstrare that the levels of important components
in com grain (protein, fat, carbohydrate, ash, acid detergent and neutral detergent fiber,
fatty acids, amino acids, and moisture} and forage (protein, fat, carbohydrate, ash, acid
detergent and neutral detergent fiber, calcium, phosphorus and moisture) in this line are
comparable to nontransgenic com control lines and to available published literature
ranges.

Conclusions

Monsanto has concluded that corn contaming transformation event GA21 is not materially
different in composition, nutrition, and safety from com currently grown. processed,
marketed. and consumed for animal feed or human food. At this time, based on
Monsanto’s description of its data and analyses. the Agency considers Monsanto’s
consultation on corn from varieties contaming transformation event GA21 to be compliete.

Vincent Zenger. Ph.D.
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&EH.
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Canadian Food Agence canadienne 1=
I*I I Inspection Agency dinspection des aliments Canada

3 S il a
Tahle of Corterts What's Mew Acts and Regulations | Site Map
Food Safety Animal Health Plant Protection Corporate Affairs
Quick Pick By Commodity / Key Tapic vl

® Main Page - Plant Health and Production Division,
SIFEHZLBIOSE_WE Plant Biosafety Office
® Main Page - i
Blant Health ang Decision Document 1999-33:
Division Determination of the Safety of Monsanto Canada Inc.'s
® The Regulation TM H
of Plants With Roundup Ready'™ Corn{Zea mays L.) Line GA21
Novel Trails in
Canada

® Guidelines
for t!‘IE
Environmental  This Decision Document has been prepared to explain the regulatory decision reached under the guidelines
%ﬁ'?}: Dir94-08 Assessment Criteria for Determining Environmental Safety of Piants with Novel Traits and its
ants with companion document Dir94-11 The Biclogy of Zea mays L. (Com/Maize) and the guidelines Dir95-03

%ﬁd Guidelines for the Assessment of Livestock Feed from Plants with Novel Traits.

Field Trials in

Canada The Canadian Food Inspection Agency (CFIA), specifically the Plant Biotechnology Office (PBO) of the Plant
(Dir2000-07) Health and Production Division and the Feed Section of the Animal Health and Production Division, with input
® Decision from the Plant Health Risk Assessment Unit, has evaluated information submitted by Monsanto Canada Inc.
Documents This information is in regard to the glyphosate tolerant corn line GA21. The CFIA has determined that this
@ Contacts plant with a novel trait does not present altered environmental interactions or pose concerns for the safety of
livestock consuming feed derived from this PNT, when compared to currently commercialized corn varieties
in Canada.

Unconfined release into the environment and use as livestock feed of the corn line GA21 is therefore
authorized as of April 23, 1998. Any other Zea mays lines and intraspecific hybrids resulting from the
same transformation event and all their descendants, may also be released into the environment and
used as livestock feed, provided no inter-specific crosses are performed, provided the intended use
is similar, provided it is known following thorough characterization that these plants do not display
any additional novel traits and are substantially equivalent to currently grown corn, in terms of their
potential environmental impact and livestock feed safety.

The GA21 cornline is subject to the same phytosanitary import requirements as its unmodified
counterparts.

Please note that, while determining the livestock feed and environmental safety of plants with novel traits are
critical steps in the commercialization of these plant types, other requirements still need to be addressed,
such as the evaluation of food safety (Health Canada).

Table of Contents

|.  Brief |dentification of the Plant with a Novel Trait (PNT)
Il Background Information
Ill. Description of the Novel Traits
1. Glyphosate Tolerance

2. Development Method
3. Stable Integration into the Plant's Genome
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I‘I Health Sanié
Canada Canada FD/OFB-099-133-A
October 1999

NOVEL FOOD INFORMATION - FOOD BIOTECHNOLOGY

GLYPHOSATE TOLERANT CORN, GA21

Health Canada has notified Monsanto Canada Inc. that it has no objection to the food use of the
transgenic corn line GA21, which has been developed to be tolerant to glyphosate containing herbicides,
gpecifically Roundup®. The Department conducted a comprehensive assessment of line G21 according to
its Guidelines for the Sqfety Assessment of Novel Foods (September 1994). These guidelines are based
upon internationally accepted principles for establishing the safety of foods derived from genetically
modified organisms.

BACKGROUND:

The following provides a summary regarding, the Monsanto Canada Inc. notification to Health Canada
and contains no confidential business information.

1. Introduction

The GAZ21 line of corn (Zea mays L.) was developed through a specific genetic modification to be tolerant
to glyphosate containing herbicides. The novel variety was developed from the inbred AT corn variety by
insertion of an additional copy of the maize 5-enolypyruvylshikimate-3-phosphate synthase (EPSPS)
encoding gene, which had been modified to be glyphosate tolerant. Glyphosate specifically binds to and
inactivates EPSPS, which is involved in the biosynthesis of the aromatic amino acids tyrosine,
phenylalanine and tryptophan. This enzyme is present in all plants, bacteria and fungi, but not in animals,
which do not synthesize their own aromatic amino acids. Thus, EPSPS is normally present in food
derived from plant and microbial sources. The modified corn line permits farmers to use glyphosate
containing herbicides, such as Roundup®, for weed control in the cultivation of corn.

2. Development of the Vodified Plant

The GAZ21 corn line was created through direct DNA transformation by microparticle bombardment of
plant cells with DNA-coated gold particles and regeneration of plants by tissue culture on selective
medium. The DNA restriction fragment used for transformation contained a copy of the EPSPS encoding
gene originally isolated from maize and subsequently modified to be insensitive to inactivation by
glyphosate. Constitutive expression of the mEPSPS encoding gene was controlled by inclusion of
sequences from the rice actin promoter and the 3’-polyadenylation signal of the nopaline synthase (nos)

. _________________________________________________________________________|]
This Novel Food Information document has been prepared to summarize the opinion regarding the subject product provided by the
Food Directorate, Health Frotection Branch, Health Canada. This opinion is based upon the comprehensive review of information
subrmnitted by the petitioner according to the Guidelines for the Sajety Assessment of Novel Foods.
(Egalement disponible en frangais)

For further information, please contact:

Office of Food Bictechnology Telephone: (613) 941-5535
Food Directorate Facsimile: (613) 952-6400
Health Protection Branch

Health Canada
Tunney's Pasture
Ottawa, Ontario K14 0L2
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Nimero:

Tipo do Extrato:

Data de Publicagdo no DOU:
Ndmero da Se¢ao no DOU:
Pagina no DOU:

Texto:

2008

1597

de Parecer
14/10/2008
1

3

O Presidente da Comissdo Técnica Nacional de Biosseguranga
- CTNBio, no uso de suas atribui¢des e de acordo com o artigo
14, inciso XIX, da Lei 11.105/05 e do Art. 5°, inciso XIX do
Decreto 5.591/05, toma publico que na 1162 Reunido Ordinaria,
ocormrida em 18 de setembro de 2008, a CTNBio apreciou e
emitiu parecer técnico para o seguinte processo:

Processo n®: 01200.000062/2006-21

Requerente: Syngenta Seeds Ltda.

CNPJ: 049.156.326/0001-00

Enderego: Av. das Nagdes Unidas 1801 - 4° andar — Sdo Paulo
— SP - CEP 04795-900

Assunto: Liberagdo Comercial de Milho Geneticamente
Modificado

Extrato Prévio: 421/2006, publicado em 21/02/2006

Decisdo: DEFERIDO

A CTNBio, apos apreciagdo do pedido de Parecer Técnico para
liberagdo comercial de milho geneticamente modificado
tolerante ao glifosato (Milho GA21, Evento GA21), bem como
de todas as progénies provenientes do evento de
transformacdo GAZ21 e suas derivadas de cruzamento de
linhagens e populagdes ndo transgénicas de milho com
linhagens portadoras do evento GAZ1, concluiu pelo seu
DEFERIMENTO nos termos deste parecer técnico conclusivo.
A Syngenta Seeds Ltda. solicitou a CTNBio Parecer Técnico
para o livre registro, uso, ensaios, testes, semeadura,
transporte, armazenamento, comercializagdo, consumo,
importagdo, liberacdo e descarte de milho (Zea mays, L.)
tolerante ao herbicida glifosato. O evento GAZ21 foi produzido
via bombardeamento com microprojéteis de uma suspensido de
células de cultura, utilizando-se o plasmideo pDP G434,
denvado do vetor pSK, o qual & comumente usado em biologia
molecular e é derivado do pUC19. Os elementos destinados a
insergdo do gene de interesse estdo contidos dentro do
fragmento de restrigdo Notl, contendo o cassete de expressao
usado para a geragdo do evento GA21. O milho GA21 contém
o0 gene da actina 1 de arroz, que age como promotor; o gene
mepsps {modificado do gene epsps de milho), que cedifica a
proteina mMEPSPS e confere tolerancia ao herbicida glifosato; o
gene nos, responsavel pela terminag¢io da transcricdo; e
sequéncias OTP, responsaveis por dirigir a proteina mEPSPS
ao cloroplasto. A construgdo génica utilizada para inserir o gene
mepsps em milho resultou na insergéo estavel de uma copia
funcional desse gene, a qual proporcionou tolerdncia das
plantas ao herbicida glifosato. A sequéncia de aminoacidos da
enzima mEPSPS expressa no milho GA21 € 99,3% idéntica a
sequéncia da enzima enddgena do milho convencional, que &
expressa em uma concentragdo significativamente mais baixa
do que a proteina mEPSPS do evento GA21. Concentragdes
quantificaveis da proteina mEPSPS foram detectadas na maior
parte dos tecidos de plantas derivadas do evento GAZ21.
Nenhumas das sequéncias introduzidas no evento GAZ1 ou de
seus doadores sdo conhecidas como patogénicas para os
seres humanos ou animais. As proteinas EPSPS sdo ubiguas
na natureza e estdo naturalmente presentes em alimentos
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derivados de fontes vegetais e microbianas presentes na dieta
nomal de humanos e animais. Foram realizadas analises
bromatolégicas e quantificacdo de diversos componentes
nutricionais do grdo de milho. Tais analises indicaram que os
niveis de componentes mensurados ndo haviam mudado além
da variagdo natural no milho. Nenhum padrido consistente
emergiu que sugerisse que mudang¢as biologicamente
significativas na composigdo ou valor nutritivo do grdo ou
forragem ocorreram em consequéncia da transformacdo ou
expressao do transgene mepsps. A analise de aminoacidos
inserida na enzima mEPSPS ndo apresenta homologia com
proteinas toxicas para mamiferos e ndo se julga que apresente
potencial toxico para humanos. A auséncia de toxicidade
também foi comprovada com estudos em animais empregando-
se altas doses de proteina purificada. A enzima mEPSPS
expressa no milho com evento GA21 ndo possui caracteristicas
tipicas de alérgenos conhecidos. Ndo ha regides de homologia
quando a sequéncia introduzida é comparada com sequéncias
de alérgenos conhecidos. Os dados apresentados indicaram
uma probabilidade extremamente baixa desta proteina intacta
ser absorvida através da mucosa intestinal durante o consumo
e estabelecer afinidade imunoquimica por anticorpos, incluindo
os anticorpos IgE, primariamente responsaveis pelas reacdes
alérgicas. Além disso, a enzima mEPSPS é rapidamente
degradada por hidrdlise acida e enzimatica quando exposta a
fluidos que se assemelham aos fluidos gastricos ou intestinais.
De acordo com os dados sobre equivaléncia nutricional e
composicional do milho GA21 em relagdo a sua versao
isogénica convencional, nenhum metabolito do milho GA21 tem
potencial para se concentrar na cadeia alimentar, alem daquele
ja esperado para o milho convencional amplamente cultivado.
No Brasil, ndo existem espécies aparentadas do milho em
distribuicdo natural. Contudo, o fluxo génico para variedades
locais de polinizacdo aberta é possivel, mas apresenta o
mesmo rsco causado pelos gendtipos comerciais disponiveis
no mercado. E possivel a coexisténcia entre cultivares de milho
convencional {(melhoradas ou crioulas) e transgénico, do ponto
de vista agrondmico. A possibilidade da planta transgénica se
tornar uma espécie daninha, bem como o cruzamento do milho
GA21 com outras plantas de milho, originar uma planta daninha
é desprezivel, em virtude das caracteristicas bioldgicas da
espécie e ao fato de que o milho ndo sobrevive bem sem a
intervencdo humana. Assim, espera-se que o milho GA21 tenha
um comportamento ambiental semelhante ao milho comum. A
possibilidade do gene mepsps da planta transgénica passar
para outros organismos & praticamente nula. O gene epsps &
comum a plantas, fungos e microrganismos, ocormre
abundantemente na natureza, ndo resultando em risco
significativo para a microbiota do solo. Adicionalmente, ndo ha
evidéncias de que genes de plantas tenham sido alguma vez
transferidos a bactérias nas condi¢des naturais. O glifosato esta
registrado no Brasil no Ministério da Agricultura, Pecuaria e
Abastecimento — MAPA, no Ministério do Meio Ambiente —
MMA e possui monografia aprovada pela Agéncia Nacional de
Vigilancia Sanitaria — ANVISA. O uso do herbicida glifosato em
lavouras de milho GA21 deve observar nommas pertinentes,
como por exemplo, a Lei 7.802, de 11 de julho de 1989 (Lei de
Agrotoxicos). A CTNBio concluiu que o cultivo e o consumo do
milho GA21 ndo sdo potencialmente causadores de significativa
degradacdo do meio ambiente ou de riscos a salde humana e
animal. Por essas razdes, ndo ha restricdes ao uso deste milho
ou seus derivados, exceto nos locais contemplados pela Lei
11460, de 21 de margo de 2007. A coexisténcia entre
cultivares de milhos convencionais (melhoradas ou crioulas) e
cultivares transgénicas de milhos € possivel do ponto de vista
agrondmico e deve seguir o disposto na Resolugdo Nomativa
n®4 da CTNBio. A requerente devera conduzir monitoramento
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pés-libera¢do comercial nos termos da Resolucdo Normativa n®
3 da CTNBio e terd o prazo de 30 (trinta dias) a partir da
publicacéo deste Parecer Técnico, para adequar sua proposta
de plano de monitoramento pés-liberagdo comercial, conforme
0 Anexo | da Resolugdo Nomativa n® 5, de 12 de marco de
2008. No ambito das competéncias do art. 14 da Lei 11.105/05,
a CTNBio considerou que o pedido atende as normas e a
legislacdo pertinente que visam garantir a biosseguranca do
meio ambiente, da agricultura e da salde humana e animal.

A CTNBio esclarece que este extrato ndo exime a requerente
do cumprimento das demais legislagdes vigentes no pais,
aplicaveis ao objeto do requerimento.

A integra deste Parecer Técnico consta do processo arquivado
na CTNBio. Informag¢8es complementares ou solicitagdes de
maiores informagdes sobre o processo acima listado deverdo
ser encaminhadas por escrito a Secretaria Executiva da
CTNBio.

Dr. Walter Colli
Presidente da CTNBio
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(9 Similarly, the EFSA opinfon does not justify the impo-
sition of specific conditions or restrictions for the placing
on the market and/or specific conditions or restrictions
for the use and handling, mduding post-market moni-
toring requirements, or of specific conditions for the
protection of particular ecosystemsfenvironment and/or
geographical areas, as provided for in point {} of
Artides  6{5) and 18{5) of Regulation {EC) No
1829/2003.

(10} All relevant information on the authorisation of the
products should be entered i the Community register
of genetically modified food and feed as provided for in
Regulation {EC) No 1829/2003.

(11} Article 4{6) of Regulation {EC) No 1830/2003 of the
European  Parliament and of the Coundl of
22 September 2003 conceming the traceability and
labelling of genetically modified organisms and the trace-
ability of food and feed products produced from
genetically modified organisms and amending directive
2001/18/EC (1), lays down labelling requirements for
products consisting of or containing GMOs.

(12)  This Decision s to be notified through the Biosafety
Clearing House to the Parties to the Cartagena Protocol
on Biosafety to the Convention on Biological Diversity,
pursuant to Article 9{1) and Article 15{2){c), of Regu-
lation {EC) No 1946/2003 of the Furopean Parliament
and of the Counci of 15 July 2003 on transboundary
movements of genetically modified organisms (%).

(13} The Standing Committee on the Food Chain and Animal
Health did not deliver an opinion within the time limit
laid down by its Chairman. The Commission therefore
submitted to the Councl a proposal relating to these
measures.

(14) At its meeting on 18 February 2008, the Council was
unable to reach a decision by qualified majority either for
or against the proposal The Council indicated that its
proceedings on this file were concluded and that the
Cormmission could finalise the decision-maling process.
It is accordingly for the Commission to adopt the
measures,

{ O] L 268, 18.10.2003, p. 24.
& O] L 287, 5.11.2003, p. 1.

HAS ADCFTED THIS DECISION:

Article 1
Genetically modified organism and unique identifier

Genetically modified maize (Zez mays L) GA21, as specified in
point {b) of the Annex to this Decision, is assigned the mique
identifier MON-@9921-9, as provided for in Regulation (EC)
No 65/2004.

Article 2
Authorisation

The following products are authorised for the purposes of
Articles 4(2) and 16(2) of Regulation {EC) No 18292003, in
accordance with the conditions set out in this Decision:

{a) foods and food ingredients containing, consisting of, or
produced from MON-O@921-9 maize;

{b) feed containing, consisting of, or produced from MON-
DPA21-9 maize;

{c) products, other than food and feed, containing or consisting
of MON-@@@21-% maize for the same uses as any other
maize with the exception of cultivation.

Article 3
Labelling

1. For the purposes of the labelling requirements laid down
in Articles 13{1) and 25{(2) of Regulation {EC} No 182%/2003
and in Article 4{6) of Regulation (EC) No 1830/2003, the hame
of the organism’ shall be ‘maize’.

2. The words 'not for cultivation’ shall appear on the label of
and in documents accompanying products containing or
consisting  of MON-@@@21-§  maize referred to  in
Article 2{b) and {c).

Atticle 4
Monitoring for environmental effects

1. The authorisation holder shall ensure that the monitoring
plan for environmental effects, as set out in the point (h) of the
Annex, i3 put in place and implemented.
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(10}

(1

(12}

{13}

(14}

)

Similarly, the EFSA opinion does not justify the impo-
sition of specific conditions or restrictions for the placing
on the market andjor spedific conditions or restrictions
for the use and handling, mcuding post-market moni-
toring requirements, or of specific conditions for the
protection of particular ecosystemsfenvironment andfor
geographical areas, as provided for in point {e) of
Artidles  #{5) and 18{5) of Regulation {EC) No
1829/2003.

Al relevant information on the authorisation of the
products should be entered in the Community register
of genetically modified food and feed as provided for in
Regulation {EC) No 18292003

Articde 4{6) of Regulation {EC) No 1830/2003 of the
European  Parliament and of the Coundl of
22 September 2003 concerning the traceability and
labelling of genetically modified organisms and the trace-
ability of food and feed products produced from
genetically modified organisms and amending directive
2001/18/EC{"), lays down labelling requirements for
products consisting of or containing GMOs.

This Decision is to be notified through the Biosafety
Clearing House to the Parties to the Cartagena Protocol
on Biosafety to the Convention on Blological Diversity,
pursuant to Article %(1) and Article 15(2){d), of Regu-
lation {EC) No 1946/2003 of the Buropean Parliament
and of the Coundl of 15 July 2003 on transhoundary
movements of genetically modified organisms (3.

The Standing Committee on the Food Chain and Animal
Health did not deliver an opinion within the time limit
laid down by its Chairman. The Commission therefore
submitted to the Coundl a proposal relating to these
measures.

At its meeting on 18 February 2008, the Coundl was
umable to reach a decision by qualified majority either for
or against the proposal. The Council mdicated that its
proceedings on this fle were conduded and that the
Commission could finalise the dedsion-making process.
It is accordingly for the Commission to adopt the
measures,

268, 18.10.2003, p. 24,

7L
{ O] L 287, 5.11.2003, p. 1.

HAS ADCPTED THIS DECISION:

Article 1
Genetically modified organism and unique identifier

Genetically modified maize {Zez mays L) GA21, as specified in
point ) of the Annex to this Decision, is assigned the unique
identifier MON-@@@21-9, as provided for in Regulation {EC)
No 652004,

Article 2
Authorisation

The following products are authorised for the purposes of
Articles 4(2) and 16{2) of Regulation {EC) No 182%/2003, in
accordance with the conditions set out in this Decision:

{a) foods and food ingredients containing, consisting of, or
produced from MON-@GGG21-9 maize;

{b) feed containing, consisting of, or produced from MON-
GEOAE21-% maize;

{c) products, other than food and feed, containing or consisting
of MON-@@@21-9 maize for the same uses as any other
matze with the exception of cultlvation.

Atticle 3
Labelling

1. For the purposes of the labelling requirements laid down
in Articles 13{1) and 25{2) of Regulation {EC) No 1829/2003
and in Article 4{6) of Regulation (EC) No 1830/2003, the name
of the organisny’ shall be ‘maize’.

2. The words ot for cultivation’ shall appear on the label of
and in documents accompanying products containing  or
consisting of MON-@@O21-9 maze referred to in
Article 2{b) and {c).

Article 4
Monitoring for environmental effects

1. The authorisation holder shall ensure that the monitoring
plan for environmental effects, as set out in the point (h) of the
Anmex, is put in place and implemented.
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2. The authorisation holder shall submit to the Commission
annual reports on the implementation and the results of the
actlvities set out in the monitoring plan.

Article 5
Community register

The information set out in the Annex to this Decision shall be
entered in the Community register of genetically modified food
and feed, as provided for in Article 28 of Regulation {EC) No
1829/2003.

Article 6
Authorisation holder

The authorisation holder shall be Syngenta Seeds S.A.S., France,
representing Syngenta Crop Protection AG, Switzerland.

Attide 7

Validity
This Decision shall apply for a petiod of 10 years [rom the date
of its notiffcation.

Artide 8
Addressee

This Dedsion is addressed to Syngenta Seeds S.A.S., Chemin de
I'Hobit 12, BP 27, F-31790 Saint-Sauveur, France.

Done in Brussels, 28 March 2008.

For the Commission
Andraulla VASSILICU
Meimber of the Commission
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STANDARD A18

FOOD PRODUCED USING GENE TECHNOLOGY

Purpose

Division 1 of this Standard addresses health and safety requirements, regulating the
sale of food produced using gene technology, other than additives and processing
aids. The Standard prohibits the sale and use of these foods unless they are
included in the Table to clause 2 and comply with any special conditions in that
Table.

The Authority will assess the safety for human consumption of each food produced
using gene technology or such class of food prior to its inclusion in the Table. The
safety assessment will be performed according to the Authority' s approved safety
assessment criteria.

Additives and processing aids which are produced using gene technology are not
regulated in Division 1 of this Standard. Other Standards in this Code regulate
additives and processing aids and require pre-market approval for these substances.

Division 2 of this Standard specifies labelling and other information requirements for
foods, including food additives and processing aids, produced using gene
technology.

Table Of Provisions

Division 1 - Sale and use of food produced using gene technology

1 Interpretation

2 General prohibition on the sale and use of food produced using gene technology
3 Exemption to general prohibition on sale and use

Division 2 - Labelling etc of food produced using gene technology

4 Interpretation and Application

5 Labelling of genetically modified food

6 Labelling of food which is not genetically modified

7 Additional labelling/information requirements
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Division 1 - Sale and use of food produced using gene technology
1 Interpretation
For the purposes of this Standard -

a food produced using gene technology means a food which has been derived
or developed from an organism which has been modified by gene technology.

[Editorial note:

This definition does not include a food derived from an animal or other organism
which has been fed food produced using gene technology, unless the animal or
organism itself is a product of gene technology.

gene technology means recombinant DNA techniques that alter the heritable
genetic material of living cells or organisms.

2 General prohibition on the sale and use of food produced using gene
technology

A food produced using gene technology, other than a substance regulated as a food
additive or processing aid, must not be sold or used as an ingredient or component
of any food unless it is listed in Column 1 of the Table to this clause and complies
with the conditions, if any, specified in Column 2.

Table to clause 2

Column 1 Column 2

Food produced using gene technology Special conditions

Oil derived from glyphosate-tolerant

canola line GT73

Food derived from glyphosate-tolerant

comn line GA21

Food derived from glyphosate-tolerant

soybean line 40-3-2

Food derived from high oleic acid soybeanThe label on or attached to a package of a

lines G94-1, G94-19 and G168 food derived from high oleic acid soy
bean lines G94-1, G94-19 and G168 must
include a statement to the effect that the
food has been genetically modified to
contain high levels of oleic acid

Food derived from insect- and potato

leafroll virus-protected potato lines

RBMT21-129, RBMT21-350, and

RBMT22-82.

Food derived from insect- and potato virus

Y-protected potato lines RBMT15-101,

SEM15-02 and SEM15-15.

Food derived from insect-protected Bt-176

corn.

Food derived from insect-protected comn

line MON 810

Food derived from insect-protected,

glufosinate ammonium-tolerant Bt-11

corn.

Food derived from insect-protected potato

lines BT-06, ATBT04-06, ATBT04-31,

ATBT04-36, and SPBT02-05

139



i#F 10 HERBHAEREXHER

B 10.1 AEMIRIERK (GA21-0104) 5 GA21 FKRFIEK mEPSPS & A KI5 R 4
Bt 10.2 mEPSPS & B #/0 RSk 0 R A%

B 10.3 GA21 F2KH mEPSPS 2 [ 3G & MR 7

B 10.4 mEPSPS B H7EE IR AL 30 BB T K SME AL L 247
¥ 10.5 mEPSPS E H 5 CAIBMRE B RE A W EER TS VRS
B 10.6 mEPSPS F H 5 B A1 BB T BUR 5 B R EE IR P51 [R5 M Pl
B 10.7 GA21 ToKRTHEIR ZHRAE

B 10.8 GA21 T KAFRL R AEFT IR 43-H

BHAE 10.9 BEE FK GA21 HNASZ KK IFAEHRE (2003 4F)

B 10.10 BEFEK GA21 BRRAZERUME (2004 45

140



€ FEARIEEFREPRE/NNAFERER

ZIH FEF N GA21 BN TKOEAE 10 2NEFAG 1A - sl
BRSO R], AR RS 7 HECE NI TR e aniE 45 . Zeid Sl R SEH %
SV, BATVONZFE SR TR A, A SR 24, R FER
P FRIE AT AR HIAE -

NHAK (REFD

2013 4F 10 H 30 H

141



I\ ZBRUFEEENR

AR AR AR BORIY AT S i Bt 5 S, WU R R R R BUR A SRR T4
HHE T Ingedtbil, ARV RS AT R E A RIEE L .

LR VA

>
ik
=N
pai
~
o
+\ﬂlﬁf

2013410 H 30 H

142



N FrEE (W Bi8RX) BHRWTHEERRIIAIE

EENL

(A IR Rz 2 B EoKBE DE RN TR, %R v
MER, KT

LR A/

I
=
S
~
o
1

H - F A H

143



