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Abstract Based on the data from the International Agricultural Biotechnology Application Service
Organization (ISAAA), the herbicide tolerance transgene events of 4 crops, including cotton (Gossypium
hirsutum), soybean (Glycine max), canola (Brassica napus) and maize (Zea mays) were summarized. The aim is
to provide important references for the development of herbicide tolerance transgenic crops in China. It was
found that there were 328 herbicide tolerance transgene events by the end of 21 May 2017. These events are
approved by the country concerned for direct consumption or as an additive or for cultivation. Herbicide
tolerance transgene events of cotton, soybean, canola and maize were 39, 28, 32 and 201, respectively,
accounted for 11.89% , 8.53%, 9.76% and 61.28% of the global herbicide tolerance transgenic events,
respectively. Nineteen herbicide tolerance genes, which are derived from 16 kinds of organisms, involved in

these herbicide tolerance events of these four crops. Seven out of 19 herbicide tolerance genes are derived
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from five plant genomes, including maize, arabidopsis (Arabidopsis thaliana), soybeans, tobacco (Nicotiana
tabacum cv. Xanthi) and oats (Avena sativa), and the rest of 13 from microbial genomes. These 19 genes
displayed tolerance to nine kinds of herbicides, which are glyphosate, glufosinate, imidazolinones, 2,4-
dichlorophenoxy (2,4- D), isoxazolone, dicamba, sulfonylureas, mesotrione and bromoxynil. Singular
herbicide tolerance events, multi herbicide tolerance events, stacked gene events (herbicide tolerance and
other trait, such as insect resistance) were 25, 18 and 257, respectively, which accounted for 8.3%, 6% and
85.7% of the total herbicide tolerance events of four crops. These events were developed by eight companies,
namely Syngenta, Monsanto Company, DuPont, Bayer CropScience, Dow AgroSciences LLC, BASEF,
Genective S.A. and the Stein Seed Farm Inc.(USA). Compared to the above international situation, the most
of the herbicide tolerance events are glyphosate tolerance, mainly from microorganisms in China. Therefore
several suggestions are put forward for developing herbicide tolerance events scientifically in China. Firstly, it
is suggested to focus on the development of herbicide tolerance transgene events which should be from plants,
because plants have abundant herbicide tolerance genes and herbicide metabolic genes. Secondly, it is
recommended to develop glufosinate tolerance transgene events due to characteristics of glufosinate, such as
broad spectrum, low toxicity and high activity, environmental compatibility, and excellent weed control
effects. Thirdly, other herbicides tolerance transgene events, such as 2,4- D, mesotrione, bromoxynil and
isoxazolones should be developed. The single herbicide tolerance crop would lead to the evolution of
herbicide resistance weeds due to overreliance on a single herbicide or group of herbicides that share the same
mechanism of action or of metabolism. Transgenic crops carried double herbicide tolerance and even more
herbicide tolerance genes allow to rotations of herbicides with different modes of action and different
metabolic pathways, which are more likely to delay the evolution of herbicide resistant weeds than using
herbicide of the same mode of action. Finally, it is suggested to cultivate the event with stacked traits, which
could improve the economic value and ecological benefit of the transgenic crops.

Keywords Transgene, Herbicide tolerance, Transformation event, Gossypium hirsutum, Glycine max, Brassica
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FEFAE Y RE 2 0 50 H R A S e SRR 11 FG72;
LA 2 J s H AN 22 B B 1 MONB8 7708 A1 it
Tl B J0R 2 R0 5 H % 1K) DP356043; FEHAEW AL 5
2h6 T 32 ot e i [ AR A il R () SYHTOQH2; B [K 2
A o3\ PR L EH B AT 2, 4-D 1) DAS44406-
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PRI & S AR A E A 84, 70 il &Pt 1 ik
Ao B S B MON87705 x MONS87708.
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HBA AP H B GA21.MON87427 FINK603; 35
] H7 2 B 1 A 3 W A B A =] P H B 1
HCEM485; Genective S.A H1 5 H ) VCO-01981-
5. BRE—PUBRH B B BEA 2, 4-D AL, A 3
RT3 H 77 R OR A, RV FR40 B R e s gk
2K 1 98140; %6 IE I& i B H BE AL # B 1
MZHGOJG; o Ll #B 2> =] Fi B 4 [ F =2 75 1 1)
MONS7419. 7 4MNEH 194 B A4 IR 4 3
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4114; P IR 53 R A PR A 7 S5 R PR s A it
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BRI AL FARAL, 18R N T2 75
B 173 ADPUER L 0 L R oK o XU R B 7
AN 1A, RIS [ P IS 2 AR A PR A & P H B A
2, 4-D ] DAS40278xNK603; 73 #M b A Tl 577 2
HARVAR ) E A AR AT 1724, i B H
Bl BB B L2, 4-D B H B HU 1 59122 x
MONRS8017xDAS40278; 7t B H I - 4 1B - 1k 1t i
AN H B da i 98140x59122; i 5 H i &
B T RO BH T H R HUP) 59122 x NK603 1 59122 x
NK603xMIR604; Ht 50 H 5 - 54 B AN Hi ik 3 5 |
W H B 1) TC1507%59122xNK 603 ; 1 5 4% i ik
WM H B H U o U A i TR I B H B A A T A
ff) 3272 x Bt11. 3272 x Btl1 x GA21. 3272 x Btl1 x
MIR604; T 55 & 9% P 51 H AT ET 8 H R J i
TC1507x59122 %,

2 M EUEHSTRRBRERER

AT, FURR A A B S I BR B0 38

9 (), 73 9l A2 L H e A B K PR IR A 2% (imid.-
azohnone) 2, 4-D. g W 51 i (isoxaflutole) %7
B ETBE RS L R 2 (mesotrione) FIVR R i (3R 2) o
U H BRI 78, L 1 7 29 NS AL
FAF A4 FPVEYD; 3 7 Pk 3 PR 23 S0l R SR AR
JEAHT PR Cp4 10 5-4 I 74 PR PR 7 o IR -3- W IR
%l (Cp4- 5-enolpyruvylshikimate- 3- phosphate syn-

Table 1 Independent and non—independent events of the herbicide-resistance of four crops

ER7RERIN ipia NI S oK Bt
Targat traits Cotton Soybean Canola Maize Total
JW37ZE4 Independent events

H—PHiREF Single herbicide tolerance 9 26
XPTEEHF] Double herbicide tolerance 2 5 0 10
ZPUFREFR] Three herbicides tolerance 1 1
AR Stacked traits 14 2 11 19 46
JEJE 74 Non-independent events

H—HUFRE ) Single herbicide tolerance 0 0 0 0 0
XPLFREFF] Double herbicide tolerance 1 1

ZPiBRHEF] Three herbicides tolerance 1 2 0 0

HAMEIR Stacked traits 17 8 13 172 210
Mt Total 39 28 32 201 300
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thetase) 2 Kl (cp4 epsps); KI5 T 1A ZF HUAT B8 (Bacil-
lus licheniformis) (f] 52 H il N- 2 9k %% %% B (glypho-
sate N-acetyltransferase enzyme) 3% [A] (gat4601); K
5T MR 2 AT A B0 B N- £ T R AL Bl
(gat4621); K7 T & 1 #F B (Ochrobactrum anthropi
strain LBAA) 1) 52 H B %0 1t B (glyphosate oxidase)
F K (goxv247)s KR T L BRI T M B (Arthrobac-
ter globiformis) ¥ 4 X EPSP £ ik ¥ (EPSPS 5% EP-
SPS ACES)# H (modified 5-enol pyruvyl shikimate-
3-phosphate synthase protein or EPSPS ACES pro-

tein) 2 [K] (epsps grg23ace); KR T LK (Zea mays)
(] EPSPS 1&1fii & A ¥ (modified 5-enolpyruvylshiki-
mate-3-phosphate synthase) 2 K] (mepsps) il X 5 48
R EPSPS &1 & H B (2mepsps) FE A«
PUEL AR R DR AT 2 M, W0 B T bR B R S i
A SUASFI 4 FPIEY) , 2 Fhbo v 5E R 43l 2 SR IR
T 7K 4% 25 TR (Streptomyces hygroscopicus) 1] 2
% N- LI #% #2 ¥ (phosphinothricin N-acetyltransfer-
ase) 2 [K] (bar) R K Y5 T Sk 21 77 €055 52 1 (Streptomy-
ces viridochromogenes ) I*] [ 22 1 2% N- L Tk 4% 7% g &

x2 HBREFEKNERRENSERMIELEGHE
Table 2 Source of genes for herbicide tolerance traits and independent event numbers of genes
PEIR FERR YR FE A e K& ST S NI =37
Traits Gene source Gene Cotton Soybeans Canola Maize Total
P HRIBT AT 1R R cp4 epsps 3 4 3 5 15
Glyphosate tolerance Agrobacterium tumefaciens strain CP4
A 25 AT B gat4601 0 1 0 0
Bacillus licheniformis gat4621 0 0 2 3
S goxw247 0 0 2 1 3
Ochrobactrum anthropi strain LBAA
IR AT epsps grg23ace5 0 0 0 1 1
Arthrobacter globiformis
XK mepsps 0 0 0
Zea mays 2mepsps 1 2 0 2 5
AR WK BE 2 T bar 5 2 11 6 24
Glufosinate tolerance Streptomyces hygroscopicus
S R B pat 1 8 1 17 27
Streptomyces viridochromogenes
A LSRN PR esrl-2 0 1 0 0 1
Imidazolinone herbicides Arabidopsis thaliana
tolerance
$12,4-D HURRFF IR aad-12 1 2 0 0 3
2,4-D tolerance Delftia acidovorans
P AT aad-1 0 0 0 1 1
Sphingobium herbicidovorans
Pt WE A FE eI AR HL I A B Ak A32 hppdPF W336 0 1 0 0 1
Isoxaflutole tolerance Pseudomonas fluorescens strain A32
PR WE A A R dmo 1 1 0 1 3
Dicamba tolerance Stenotrophomonas maltophilia strain DI-6
PUBEIR K& gm-hra 0 1 0 0 1
Sulfonylurea herbicide Glycine max
tolerance K zm-hra 0 0 0 1 1
Zea mays
LD S4-HrA 1 0 0 0 1
Nicotiana tabacum cv. Xanthi
P T e #eF7 Oat avhppd-03 0 1 0 0 1
Mesotrione Tolerance Avena sativa
PURAT Jifi ¢ 5 2 17 B B Al ban 9 0 1 0 10

Oxynil tolerance Klebsiella pneumoniae subsp. Ozaenae
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(pat)-

S0 K P R ] 288 35 PR AN A 1 1A B 570 K
TGRSR A AT B K AZHE DR 5 12470 DK A I
R FHE K R YR T LB I (Arabidopsis thaliana) 128 R
19 LR & g KO 2 (modified acetohydroxyacid
synthase large subunit)& K] (csr1-2) .

$12, 4-D HFERAT 2 0, 38 K 470 B S5 70 A S e
HAE 4R3I PR (AL K E A EK). 2 Fhidt
73 99 72 KPR T AR R 2 R 18 (Delfiia acidov-
orans)I¥) 75 A FEFESE R B XUIN 42 12 & H (aryloxy-
alkanoate di-oxygenase 12 protein)3& K| (aad-12)F13k
V5T ¥H BT 18 (Sphingobium herbicidovorans)i] 75
SR B BR IR DU AU 1 5 1 (aryloxyalkanoate di-
oxygenase 1 protein)3& [l (aad-1).

Pt S W A L ] L DR A 1 A U8 R I B R A
R R GRALEMA 14 ZEEBRIE T 20
Y Wk A32(Pseudomonas fluorescens strain
A32) 1 6] 8 2 35 A I 7 U 450 B (modiified p-
hydroxyphenylpyruvate dioxygenase enzyme) 7t
(hppdPF W336) .

PU A B R L DR SR U T W8 22 2 53 9% B0 O 1 T A
DI-6(Stenotrophomonas maltophilia strain DI-6) ] 7
L RN 4 B (dicamba mono-oxygenase enzyme)3k
[Kl(dmo)o 3 MNFEAEAERI 3 BEYI(HRAE, KEME
KW iz o

®3 AREARBRBRENEEREMELEHE

P ot MR 28 ok e 751 ) R DR 3 v, A SR T
KE RS R BT IR & AR (modified acetolactate
synthase enzyme) & [l (gm-hra); SRR T F K F5R=AF
LI FLR A Al (acetolactate synthase enzyme) ik
(zm-hra) F1 K Y5 T M0 5 (Nicotiana tabacum cv. Xan-
thi) (1) 48 2 Bt LR 5 B [ (S4-HrA) o X 3 Fh 2
BRI 2 B ) 0 B S 7R R A A A 3 A W8 A e
KEAEK 3 FEY) .

oA st 5 ] 1) R B SR YR T 6 22 (Avena sa-
tiva) % ¥ 358 2K T TR 8 XU 420 (P-hydroxyphenyl-
pyruvate dioxygenase) 2 [l (avhppd-03). 1% 3 KX
2T 1AL B 3 JE DROR M7 Ak S

TR 2% i P o R B 468 SR YT s 2% v B A IR
NV Fh (Klebsiella pneumoniae subsp. ozaenae) 1 fif 7K fift
fif# (nitrilase enzyme) F& [Kl (ban). 9 APUFRE H I 4
REAE A0 S R0 1 A it B 5 771 2 6 DR Vit S e b
B Pz EE

3 FRRFAMMBEFEEREMHEULSEH

H AP B B 70 % B AR 1) A 7 2 2 84,
g3 A& i L A = R EAR YR B IR R A TR
AT FEFR S S IR A L Genective S.A. FT3E [H W 25 B
MRS ARAE . He e IEk =1
W%, WA 84N, 5 A TR LR B 71 5 2k DR e A A

Table 3 Events of herbicide-resistant transgenic crops from different companies

A e K9 Fi B 5 I = W7
Company Cotton Soybean Canola Maize Total
S 1IEi% Syngenta 0 0 0 84 84
7 LI #BA F] Monsanto Company (including fully and partly owned companies) 21 11 4 40 76
FHAEYF 2% Bayer CropScience (including fully and partly owned companies) 11 9 24 3 47
#1# DuPont (Pioneer Hi-Bred International Inc.) 1 2 4 28 35
M FR 25 4% IR 2~ 7] Dow AgroSciences LLC 3 4 0 24 31

B2 3 2 /0 7] Badische Anilin-und-Soda-Fabrik (BASF) 0 1 0 0 1

3 EHT R BA AR 3H  H FRA 7] Stine Seed Farm Inc (USA) 0 0 0 1 1
Genective S.A. 0 0 0 1 1

do L EB A 7] 5 G 3 FR 4% /A 7] Monsanto Company and Dow AgroSciences LLC 2 0 0 10 12

Vi IRt A A PR =) S5 A 0 0 0 7 7
Dow AgroSciences LLC and DuPont (Pioneer Hi-Bred International Inc.)

JeiEiA 5 d il # 7] Syngenta and Monsanto Company 1 0 0 1 2
L #B A 7] 5 KA F] Monsanto and BASF 0 0 0 1 1
il # A 7 5 FEEEYRL S Monsanto Company and Bayer CropScience 0 0 0 1 1
FEHAEYFRI 25 1EIL Bayer CropScience and Syngenta 0 1 0 0 1
&1t Total 39 28 32 201 300
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(1) 28% , {H 1% A &) % Ak A Fris X EYAA &
Koo —, HUGRELEA R, 15 76 APk
BRI SAT, 7 AT BB R R i B R AL AR
25.67%, s R I EDD A KBAL R 5 TSR oK
AN FEFAE R AL IR K2R A PR A A
EATBIPURR B AL F AR 730 47 S35 F 31
Ao ELHT R ] L Genective S.A. 1 SE [ 1 28 B A
TR AERARFT ARG 1A P FEEEY
BEEEFFL R PR B AL S350 K TR K
T H SRR TR KX DU R s W) IR 2 A A J1 9 K T
FRAE R AR s L R A R & T K 55 Ge-
nective S.A. F1 3% [E i 4 BAN T 437 e 0 5 FR A =]
KT EXK,

A, B A F AT R A4 231,
AP RR AV A A 7.67% . Hid, AFE
A 2 \) 5 AR A F A AP B R RO
WA e IR 5 F LA J 3 1A BB F AR
TEREAR AR AT ASPURR B TR A F 5 F LT
N A5 P R AR o F A 10 MR R Bk # Ak
FF; W IR A5 AR A A 5 IR 8 MUk A oK
HACEAT; LA SR EAEDRE R AP
B FOR AL A R EAR R AR IR 3L 1
APUBRELF R Gt

4 REMREFAEEREYRRIVIKEER

41 HEMBREFEEEEMHOLZRERIIRK

AT PRI R e 7 4 i R A 4 22
B — TR BRVEIR, OGRS R BRVEAR T Ahid
A AU P BRI 28 B8 P FUR 2 RIR A M A AR

WERWF LA C2PAT— AR E RIL R T
BREFIAEA PURPUER G S VEIR A5 R AL
WREE RS 1 5K R S = ST R
ISR S 2R A R o 2 g S PR AR R H B R AR A
S4B R 21 R - 3- TR IR 5 B I MU12(5-enolpyr-
uvylshikimate- 3- phosphate synthetase MI2,
aroAM12) 3 NBIRFAE A, 3R15 T DU H B A
Pk, i@ 1t Southern & Western i 56 40 1iF 1 1% %
(13N B AR B H B R A AR e B pT Ik (e 1l
2 2004). XA IEE5E(2007)i8 i 180 & il R AL
fRAE, FRAT T 3 M B A B H B E B e i TR PR
HH8(2009) LL T A 15 3248 il A FT B8 AR e A
TEZER, RS T PUR B S IR et bR . P IR

MR R R R WS (af e = DN AR A s
WA 98 75 ik v 7 B 1) epsps 22 D] AR ) 2R T8 A
Rt — SRR H A BE T B (P Y, 2014).
FEESE(2014) 38 i AR AT B A IR BT K G10-5-4
e A PR 7 PR - 3 - R 5 (G 10-5-enolpyruvy -
shikimate- 3-phosphate synthetase) 3t [X] (G10aroA) %
ARG v [ AV B 27 Bt A= W) AR BIE 5T i 515 = M
WA IR T e B R P B s AE A kL, JF
CLZHE AIAETRE T BL(F8 =R, 2015).

Hh [ B e AR Mt 58 Bt R ) ok B T AT AR R
i B (Halomonas variabilis) ) G2-5-J 1 N B B2 7
BLR -3- 15 IR A Al (G2- 5-enolpyruvylshikimate-3-
phosphate synthetase) )& K (G2-aroA) H 2 F2-N ik
FE 5 72 I (glycine-N-acyltransferase) % [Hl (gar) ©L 28
HNKE A (BRRNIESE, 2017). A B R B ARVt
Tt T BT Bt B B R R aroA T N- 2T 57 7% Tl
gat =R NRE A (RAESE, 2015). 1 [E R B A
PIECARBEFEHT T 2015 SE HE | —FhHi s H e
PRI R 57 R HL i) 2 7 R S FH ) & M) o e o PR 4,
A B EFR =AU aroA JER DL K FEH B N- 25t
¥l gar 3R (BEHN AR 4, 2015). #H5R(2015)F)
AP T BORE T M BAL He A T, 345 1465
i HLH BT R B K] g 10-epsps T HL B 4 (K 1)K 2
AL RE R o

o [ RL 7 B A= Pt 78 R SR AR G 2 ] b
TN, FRAF T PR A e e PR S (b 2% 4,
1997). TLIRE AR B e 2] 1 H AR RAZ K4t
TR At ] 45 85 78] 1) i R e S, AT R AR BE DR %
FR T4, fiv 4 N BnALSIR FE R, N 2472 < [0] 32 AE 4
L E AT VEA 1% AR DR 3N At i S A R AR
FErmn 1 E b sl o B ZR 068 T K P A P S o 7 )
M 52 P o 340 DAH I It S 70 st I R S o e 7 2R AR
Ryt RE, SR R P IR A, dr 4
BnALS3R H£ IR, 1| FH A8 st R V) A8 B M f 12 5L ]
SANTCHUERIRE A, AT 5 i e ik R o0 B P JOR
& B B0 K P (0l A B &R, 2010, EK O 4,
2013). ¥k A& RN AR (2011) M 4R ST AT 2R
(Deinococcus radiodurans R1) # 43 &5 H ] Dein R1
EPSP &l K 67, IR 220k N T ou& 43 21 1) 55 [
G10 NI, FRAER S H B it

o R AL K 5255 ep4 epspss 125081~ K G i AE
BEAT T o, RIS AE DAL S5 1) epsps B[R 55 14 m 17
— AR T =R AR ISR, S T M SRS
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T kT 2 1 T A A ) 2R ] A 44 9 CC-MEP-
SPS, TAZHE A N T oK, 3R/15 T B BRI
(1% B PR B oK CC-208 5 /45, 2012). b
TR ACA B3 A B By A B 23 w1 F 4 0 o
FHEL R Bl IR X0 % 56 H 2K DBN9877, i b H ek
5-Jf T A BRI R 2 IR 3-B TR 5 T 225 K (episps ) P LA
e SR 1 T PR 2 B AR 2R, HRT Bl R
RS T Bl DA A 7 23 g B« R e I R A
Fee I 22 TR 3R N- I 5 e % llg 32 T (pat) (R 78 5 45,
2015). PMEREE(2015) I8 RAT B T FKRZER
WAL A VE G 5-) T 2N R R 2 2 1R - 3- B TR 5 g
JE K] (5-enolpyruvyl-shikimate-3-phosphate synthase,
epsps) M1 HUER (1 36 Kl (Bt)eryIAcM $5 N T 12K,
AT 73R e Bt A R A ) B A I
KAE (Ostrinia furnacalis (Guenée)) i 36 i %6 Hi 1 15t
AR E HLAIE I T KM 7 I e 751 e gt £ 2 22 X
FOKRPR R o 5T AR 2 e b T KA i — 1k
IR R AL T /N B 2L [A] (ribulose bisphosphate carboxyl-
ase small chain, RBCS) I £k 44 5] ik 5 GenBank:
GM718572.1 ] epsps Z: R &, 3R15 1 Ril& 5 51 1)
PALTE ] G23V-epsps, ¥ Z IR 7 N T KRG T
FA AP H BRI ) K A2 E E4E, 2016).

42 HEZBREFEEEREWRITL R

421 FEIFRORIET Y PURR F I P 154

HF

H A1, A BRBUBR S5 3 R A K 5 T8
o RPUST AL A BT R b B B R 19
T, B RIS YR T 16 FAE D), X 9 Fh () B B 77 4t
Yo FAAE RIEA 1R, ¥ R I B o ) o
KA 12 s AEPIRIEA 5 Rl ¥ R b bk B 70 2k TR
A 8. EFRIE, FUFR FL L L I E Y B MR 2 2
PR E B, B R ERIETMAEYD .. 5THAEYRIE
(BT H B R A b, A & BRI H
52 DR R o R A R 258 R R U, R b A U EE T R
Y5 TR (R e B B 7)ok DR e A A
422  fNRBEE P e I A DR R At R B
B DRI e A0 A

H Al E bR Ed R B AR 1E . K& SR &
KIEAL AT 509 18,1321 F1 1694, iAW)
T B 75 B Ak A ) 46.15%  46.42%  65.62% Al
84.08%. TEFRIE, iR WAREA B F 5B Bt

g e IR DR () AL TR, DR S s B e Bl e Ak
HUREE, X2 BT R EA A K8,
PR E IR B B AR E) 2 4 RSN L
T IRBEAN 2 R L AN R BB S . AN
KB oA BRI L DR S, At 2,4-D fiF i
FE YR DA R S M e B (R A A
423 NuEREE 2PN &R AR AL FE A
B & R E R R R, 2P0 E AR
SR 0w R H 28 52 B AT E AL, Gl
ISAAA EHE T LAE H, Han E br - 2 Bt kk 55
HEACFAERRAE R E IR KT 43 N 34941
A, S ZBAEY SRR B AL A1 7.69%
32.14%-3.12%F1 2% ; 5 A PR B A F 4453 501
26,921 FL186 ™, (5 iZRAEW) S PR B0 F AL 5
1) 66.67%-32.14%- 65.62%H192.54% . H—Hil%
BEFIEEYAE KA B AR R 5 S, HH ) 42 5
AT BT BT KK I, T84 i Z R A
Yitofs 2k 25 S I . 59080 — BRI e 3
REDDAA L, AT XU 5 22 BB w5 ) 4 SE R AR
Wynr DU 4 ok B R 0 P, R S bt A AR
RS B IR AN DL BRI AL A, A e
FECEE B PUBR I FIPT U B A R R A
PRI R E I 2T I AR S 238

. 2009. A AL H HLFR BB R (Bar) fH R IO IRAT S IL A
FRHFFE[D). Al 2 R S, VT g ARk R A7, T
%, pp. 29-34. (Feng Y. 2009. Cotton transformant with
Bar gene and phvsiolo of its resistance to phosnhinothri-
cin[D]. Thesis for M. S. , Journal of Henan Agricultural
University, Supervisor Wang Q L, pp. 29-34.)

T HE, AN, AR, AL 2015, BT BSR4
53 T B MCL. o R AL % 22 2015 F4F 218 S0 g
(Guo S D, Sun B, Meng Z G, et al. 2015. Molecular
Breeding of herbicides Resistant and Insect Resistant
Transgenic Cotton[C] . China Cotton Society 2015 annu-
al conference compilation.)

HHOR. 2015, JLR L PIRRFEF R KSR MK EE S
Y€ [D]. Wit 22 Ar e S, WL oK%, Sl 77 B, pp:
42-44. (Han Q. 2015. Develoument and characterization
of transgenic soybean with insectresistance and herbi-
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Supervisor Sou H X, pp. 42-44.)

B, R, e A, 25 2013, — FoH I B SR U
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Schedule 1 39 independent and non-independent herbicide tolerance transgenic cotton events

ERARERIN S HE A 7 B A AL A TER ML
Target traits Gene Gene source Product and function Event Developer
PURR AR S4-HrA M T o 570 ) S FLIR 5 g (ALS) 19-51a HIBOEEHE R
Sulfonylurea Nicotiana tabacum cv. Herbicide tolerant acetolactate synthase (ALS) enzyme brA PR A 7))
herbicide Xanthi AT AR ) FE B I R SR PR B RAE R A R 7 AR R DuPont (Pioneer
tolerance Allows the plant to synthesize essential amino acids in Hi-Bred
the presence of sulfonylurea herbicides International Inc.)
PR bxn il 78 5, 7 A PR IE A 57K A iy 31707 L #R A ]
Oxynil Klebsiella pneumoniae Nitrilase enzyme 31803 (BXN™ Monsanto
tolerance subsp. Ozaenae T I IR T IR B 5 Plus Bollgard™ Company
Eliminates herbicidal activity of oxynil herbicides Cotton) (including fully
31807 (BXN™ and partly owned
crylAc §-INEi & Plus Bollgard™ companies)
Prik H R H | CrylAC DI R | crylAc delta-endotoxin Cotton)
Lepidopteran Bacillus thuringiensis subsp. | i %6 95 P 0 A SR 5553 H B s (9 v Ji R BESR K T4 | 31808 (BXN™
insect Kurstaki strain HD73 40 B B ik Plus Bollgard™
resistance Confers resistance to lepidopteran insects by selectively | Cotton)
damaging their midgut lining 42317 (BXN™
Plus Bollgard™
L Ny notll . Neomycin phosphotransferase Il enzyme
A I JHAFFE TS REEE T | o g i e 7 i £ 8576 44 8 20006
ntibiotic Escherichia coli Tn5 \
resistance transposon LR . .
Allows transformed plants to metabolize heomycin and
kanamycin antibiotics during selection
Pt 2,4-D aad-12 IR KK ER A 77 AILBE IR R — %A 12 (AAD-12) HH 81910 B K i KA R A



http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=15&Gene=S4-HrA
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=5&Gene=bxn
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=17&Gene=cry1Ac
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=18&Gene=nptII
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=87&Gene=aad-12

2,4-D tolerance

Delftia acidovorans

Aryloxyalkanoate di-oxygenase 12 (AAD-12) protein
fEAL 2,4-D BT 0005 o A
Catalyzes the side chain degradation of 2,4-D herbicide

=
Dow AgroSciences
LLC

P pat g OBEE R B 22 B 2% N- 2T 5% R il
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme
tolerance viridochromogenes I O RR AR B (B2 R IBRFLIG I
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
PUR AN bxn il ¢ e B A B LA i 7K G BXN10211(10211) | o il #2 7]
Oxynil Klebsiella pneumoniae Nitrilase enzyme (BXN™ Cotton) | Monsanto
tolerance subsp. Ozaenae VH B8 TR R TS 1 o B BXN10215(10215) | Company
Eliminates herbicidal activity of oxynil herbicides (BXN™ Cotton) | (including fully
BXN10222(10222) | and partly owned
WAL T R IR AL I 11 i (BXN™ Cotton) | companies)
P RDUE nptll KIGHFFH Tnb %% ¥ Neomycin phosphotransferase |1 enzyme BXN10224(10224)
Antibiotic Escherichia coli Tn5 AR TR LR e 2 I R AR RE &R | (BXN™ Cotton)
resistance transposon Hitk &
Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection
PUHL R bar WK B % 1A B2 ZR N- LI 72 il GHB119 FEHAERL S
Glufosinate Streptomyces hygroscopicus | Phosphinothricin N-acetyltransferase(pat) enzyme Bayer CropScience
tolerance BT AEA R (B2 ) BIBREE (including fully
Eliminates herbicidal activity of glufosinate and partly owned
(phosphinothricin) herbicides by acetylation companies)
cry2Aed-H & &
PLive i H B H | Cry2Ae DIz (UL S|

Lepidopteran
insect
resistance

Bacillus thuringiensis subsp.

dakota

cry2Ae delta-endotoxin

i T 26 P A A 5 H B H A o ok R IR T 0
g H B d i

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=5&Gene=bxn
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=18&Gene=nptII
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=23&Gene=cry2Ae
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

DU H B 2mepsps ESP/S 5-J I A BHIR 2 R -3- IR A il (WURAE ) GHB614 FEHAED RS
Glyphosate Zea mays 5-enolpyruvyl shikimate-3-phosphate synthase enzyme (GlyTol™) Bayer CropScience
tolerance (double mutant version) (including fully
Wee AR OX ST TR PR 45 21 A0 0 AT 8 o e e gt ok and partly owned
FIRIT 52 14 companies)
decreases binding affinity for glyphosate, thereby
increasing tolerance to glyphosate herbicide
P bar WK BE % T L2 T2 N- LT #2 LLCotton25 FEHAER 2
Glufosinate Streptomyces hygroscopicus | Phosphinothricin N-acetyltransferase(pat) enzyme (Fibermax™ Bayer CropScience
tolerance W AT RR R (B2 ) MBREE 1k Liberty Link™ > | (including fully
Eliminates herbicidal activity of glufosinate and partly owned
(phosphinothricin) herbicides by acetylation companies)
P H Bk cpdepsps | MRJEAHT F 1H br CP4 547 B A B % 7 B IR -3- T IR 5 Il (EPSPS) MON1445 Tl
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (Roundup Monsanto
tolerance ) strain CP4 (EPSPS) enzyme Ready™ Cotton) Company
Bee AR ST IR R 45 52 A AT 7% B I BR 2 | MON1698 (including fully
70 5 v PR 52 1 ( Roundup and partly owned
Decreases binding affinity for glyphosate, thereby Ready™ Cotton) companies)
conferring increased tolerance to glyphosate herbicide
JUERPUE nptll KIGAT B Tns e P Wik 4 T XA NG || G
Antibiotic Escherichia coli Tn5 Neomycin phosphotransferase 11 enzyme
resistance transposon A A LI 7 e e AT B 22 1 R R
AR
Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection
PULSIUE | e BT 3 (9) -O-EUENIFFH I F k1L A5
ntibiotic Escherichia coli " . .
resistance 3"(9)-O-aminoglycoside adenylyltransferase enzyme

M2 R E R A HE R EER
Allows selection for resistance to aminoglycoside
antibiotics such as spectinomycin and streptomycin
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Pl HR dmo W 2 25 S 57 FAL D T 1 R 7 R N MON88701 LA A ]
Dicamba DI-6 Dicamba mono-oxygenase enzyme Monsanto
tolerance Stenotrophomonas It 5 R FH 22 BT DA R T EL A 0o o 71 22 Company
maltophilia strain DI-6 B (-HEI-3,6- AR 1tz (including fully
Confers tolerance to the herbicide dicamba (2-Methoxy and partly owned
-3,6-dichlorobenzoic acid) by using dicamba as companies)
substrate in an enzymatic reaction
B bar YK BB 1 BELLTH % N-2 WL RS
Glufosinate Streptomyces hygroscopicus | phosphinothricin N-acetyltransferase(pat) enzyme
tolerance It AR (B2 B 3D BRI 1%
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
PeH Bk cpdepsps | MRJEAHT I 1H br CP4 5-M I IR 35 BIR-3-WE R & e (EPSPS) MON88913 L # A T
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS) (Roundup Monsanto
tolerance ) strain CP4 enzyme Ready™ Flex™ Company
e AR ST IR PR 245 52 A0 g AT 37 %o S H B R . | Cotton) (including fully
B e i 52 14 and partly owned
Decreases binding affinity for glyphosate, thereby companies)
conferring increased tolerance to glyphosate herbicide
Ui H B | crylAb SR A RylAbS-H FE 2 T303-3 FEH ARl 2
Lepidopteran Bacillus thuringiensis subsp. | crylAb delta-endotoxin T304-40 Bayer CropScience
insect kurstaki 108 I 30 A5 1 b s DA St L R e R R IR T %o (including fully
resistance s B B P and partly owned
Confers resistance to lepidopteran insects by selectively companies)
damaging their midgut lining
b bar K BT W24 2 N-Z R
Glufosinate Streptomyces hygroscopicus | phosphinothricin N-acetyltransferase(pat) enzyme
tolerance i LRSS (BELIE) BRI
Uik H 4 | crylF Jr AT CrylF3-H B & 281-24-236 X W) IG 25 AR A BR 2
Lepidopteran Bacillus thuringiensis subsp. | crylF delta-endotoxin 3006-210-23 X |
insect kurstaki T A P A R B L R ) B R EOR I T 4T | cOT102X 81910 | Dow AgroSciences
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ik H B R
Lepidopteran
insect
resistance

DU
Glufosinate
tolerance

Pl H B AR
Lepidopteran
insect
resistance

A EpUE
Antibiotic
resistance

¥ 2,4-D BRL

cryclAc

pat (syn)

vip3A(a)

aph4 (hpt)

aad-12

B MR Kurstaki
PPk HD73
Bacillus.thuringiensis subsp.
kurstaki strain HD73

GO TN
Dreptomyces
viridochromogenes strain Tu
494

Jr s AT A ABBS
Bacillus thuringiensis strain
AB88

Kkt

Escherichia coli

PR KA B IR

figs i H B HR 3L Confers resistance to lepidopteran
insects by selectively damaging their midgut lining

crylAcs-H & &

crylAc delta-endotoxin

i T 2k P A R W H B A o ok ORI T
fighsfl H B Ui

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

B2 B & N-L k5 R I

Phosphinothricin N-acetyltransferase(pat) enzyme
I O AR B (B2 3R IBRELIG I
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

VIP3A MR R EH

VIP3A vegetative insecticidal protein

i e IR B H B dL A b R A A £
TR o 3 R itk

Confers resistance to feeding damage caused by
lepidopteran insects by selectively damaging their
midgut lining

52 % -B BEIRF A2 Mg (hph) fg
Hygromycin-B phosphotransferase (hph) enzyme

Xt RS R B Pk
Allows selection for resistance to the antibiotic
hygromycin B

7 AR BERR R — INE Mg 12 (AAD-12)

LLC
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il
2,4-D tolerance

Delftia acidovorans

Aryloxyalkanoate di-oxygenase 12 (AAD-12) protein
fEAL 2,4-D BT 0005 o A
Catalyzes the side chain degradation of 2,4-D herbicide

P pat g BN 22 B R N-C 5L FE 1
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme
tolerance viridochromogenes I O RR AR B (B2 R IBRFLIG I
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
P H Bk cpdepsps | HRJEAHT F 1H br CP4 575 B A B R 7 B IR -3- W IR 5 i (EPSPS) 3006-210-23 X it LI A2 ] A B
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens | 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS) | 281-24-236 X K R A R A
tolerance ) strain CP4 enzyme MON1445 Monsanto
BT B H R 45 A S A 7, AN 7 X6 B2 H B BR L | (WideStrike™ Company and Dow
7S A TR 52 Roundup Ready™ | AgroSciences LLC
Decreases binding affinity for glyphosate, thereby Cotton)
conferring increased tolerance to glyphosate herbicide
==
B R | OVIF | Jin e sk A Egi?ﬁiiotoxm
Lepidopteran Bacillus thuringlensis var. | o s ¢4 B St I B2 sk ) P kS I T
Irzziesct;n co alzawal s 33 H B s 3t Confers resistance to lepidopteran
insects by selectively damaging their midgut lining
Jr & o HUAF B Kurstaki .
B E B | CrylAc % HD73 CrylAcd-M#E®R
Lepidopteran Bacillus thuringiensis subsp. c%y%fAc iellta-endotm;:ng‘ o T
et o ST R 3 B s 1 B R RO T 5
resistance @ﬁﬁ H EEE@}T&W&
Confers resistance to lepidopteran insects by selectively
damaging their midgut lining
K bar W K e 2 1 W22 B 3 N- LR 75 Il
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Glufosinate

Streptomyces hygroscopicus

Phosphinothricin N-acetyltransferase (pat) enzyme

tolerance I OB BRI (B2 R BIRREE
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
Wk L2 R R BEIR L AL 11
) Neomycin phosphotransferase 11 enzyme
R pLE | nptl . S A R G A A B 42 TR - A 2 2
Antibiotic KA Tnb % a1 T
resistance Escherichia coli Tn5 Allows transformed plants to metabolize neomycin and
transposon kanamycin antibiotics during selection
3% (9) -O-ZHLME 1 I It A4 72 g
, 3"(9)-O-aminoglycoside adenylyltransferase enzyme
J aad . g g \
PUL L PRI A A 3 R 2
. e Allows selection for resistance to aminoglycoside
resistance KAt it , : :
S . antibiotics such as spectinomycin and streptomycin
Escherichia coli
P H B Cp4  epsps | ARJEAKTIH ik CP4 547 I 7 AR RR 2 B IR -3- B IR & i (EPSPS) 3006-210-23 X | dlli#R/A = A
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase 281-24-236 X R AB R A
tolerance ) strain CP4 (EPSPS) enzyme MONS88913 Monsanto
B BEH B 45 G of 77, NI T X B H BERRE | ( Widestrike™ | Company and Dow
79 B e A i 32 1 Roundup Ready | AgroSciences LLC
Decreases binding affinity for glyphosate, thereby Fle X ™ Cotton)
conferring increased tolerance to glyphosate herbicide
JuEH Bh | crylF 95 75 4 R AT R CrylFo- &
Lepidopteran Bacillus thuringiensis var. cry1F delta-endotoxin
et alzawal SIS PR MR A R L o o R R T
resistance 3 | B B 3P Confers resistance to lepidopteran
insects by selectively damaging their midgut lining
prim R | CVIAC RS SRR Kurstaki

crylAcs-H & &
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Lepidopteran
insect

Fifk HD73

Bacillus thuringiensis subsp.

crylAc delta-endotoxin

i R AR A B ) E R A R iR BEOR T X

resistance kurstaki strain HD73 i3 H 2 JL i 4iPE Confers resistance to lepidopteran
insects by selectively damaging their midgut lining
o bar WK B W22 B % N-2 B R
Tﬁﬁ%ﬁ_ % Streptomyces hygroscopicus | Phosphinothricin N-acetyltransferase(pat) enzyme
Glufosinate S AL TSR (BELTE) MR
tolerance Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
il H | crylAc TR Kurstaki -+ | crylAcd-IN & 3006-210-23 X P IR AR A PR
Lepidopteran Bk HD73 crylAc delta-endotoxin 281-24-236 X Gl
insect Bacillus thuringiensis subsp. | i EE AR 65 H B i b I fi ORI T X | MONS8913 X Dow AgroSciences
resistance kurstaki strain HD73 %39 H E d i3t Confers resistance to lepidopteran | COT102 LLC
insects by selectively damaging their midgut lining (Widestrike™
HE IR ABBS | VIPSA MM B e o
. PAVANS L6 ™
ﬁ%@ HES | VIP3A(@) Bacillus thuringiensis strain | VIP3A vegetative insecticidal protein \R/Tgcé%lfrlfj 8
:Bizl(gopteran ABB88 @ﬁiﬁ%ﬁiﬁﬁfi%%@ H E BB Ik RO R | cotton)
e T T 5550 B s e
Confers resistance to feeding damage caused by
lepidopteran insects by selectively damaging their
midgut lining
ok 1 crylF e pan . CrylF3- N B &
E?fpiﬁ:f y éj K_”‘éﬁ: gﬂﬂ: /}E% i crylF delta-endotoxin
et DAcHIUS (NUNINGIENsIS var: | 3 ek Hf P U 658 H ES ) P RIBORIGE T4
resistance fig 3 H B S
Confers resistance to lepidopteran insects by selectively
damaging their midgut lining
prezpite | PMAOPY )55 % -B WEIREE SR (hph) A

Antibiotic

Hygromycin-B phosphotransferase(hph) enzyme
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resistance Escherichia coli
P H cp4  epsps | HRJEAAT I i bk CP4 AR ER B Kk
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens | Allows selection for resistance to the antibiotic
tolerance ) strain CP4 hygromycin B
5 I P4 R R 1 B -3 RR i (EPSPS)
5-enolpyruvulshikimate-3-phosphate synthase
(EPSPS) enzyme
e R 0T B H IR PR 5 S R g 5 AT TR 3 0 R gl ok 2
TS g i 52
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
U H pat AR LR B 22 T 2 N- 2T R
Glufosinate Sf[rgptomyces Phosphinothricin N-acetyltransferase(pat) enzyme
tolerance viridochromogenes IS Z WAL R S (BB ) (IRREEIR
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by
ARLE N Bxn Jili ¢ 5, 7 fH PR LA EYN L 31807 X 31808 | dilli#lA T
Oxynil Klebsiella pneumoniae Nitrilase enzyme Monsanto
tolerance subsp. 0zaenae THBRIR ARG BRI R BR S 1 IR Company
Eliminates herbicidal activity of oxynil herbicides (eg. (including fully
Bromoxynil) and partly owned
companies)
Prigm E Ed | CrylAc T AT Kurstaki -+ | cryl Acs-H & &
Lepidopteran itk HD73 crylAc delta-endotoxin
Insect Bacillus thuringiensis subsp. | i i i 426 4 Ht A U il 31 H B H iy v Jl ot F5E R It 3 xof
resistance kurstaki strain HD73 i H B d 477 Confers resistance to lepidopteran
insects by selectively damaging their midgut lining
P H Bk cpdepsps | HRJEAAT I B bk CP4 575 B A B R 7 B IR -3- W IR 5 i (EPSPS) COT102 X S TEIE A 1L #R
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens | 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS) | COT67B X NI/
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tolerance ) strain CP4 enzyme MON88913 Syngenta and
B AN ST B 45 52 A 0, AT 37 % S g BR = | (VIPCOT™ Monsanto
7B g i 52 Roundup Ready Company
Decreases binding affinity for glyphosate, thereby Fle X ™ Cotton)
conferring increased tolerance to glyphosate herbicide

: VIP3A fEPM: & U

PUBEAH R | VipSA@) | B AR ABSS | yip3a T/egbejtgti?/;%icticidal protein

epicopteran Bactis thuringlensis WA g o F#H ML SR 58 F B A REBSLRI SR £

resistance TR T30 it H B R ik
Confers resistance to feeding damage caused by
lepidopteran insects by selectively damaging their
midgut lining

BBEEE R | CVLAD | 5 Gt I Kurstaki ) | CYIACOIVER

Lepidopteran ¥ HD73 f:rylAb delta-endotogln N

insect Bacillus thuringiensis subsp. @ﬂﬁi%ﬁﬂ@%%ﬁ H B AR AR BOR TR T3]

resistance kurstaki strain HD73 BRAH RRIE . .
Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

ERPUE [

Mot |anha ooty | S W 5B IR (hph) G

resistance Hygromycin-B phosphotransferase(hph) enzyme
XUERIE R B it
Allows selection for resistance to the antibiotic
hygromycin B

RNy cpd  epsps | MR AT B Pk CP4 547 I T AR R 2 B IR -3- B IR & i (EPSPS) COT102 X i LIS A 7]

Glyphosate (aroA:CP4 | Agrobacterium tumefaciens | 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS) | MON15985 X Monsanto

tolerance ) strain CP4 enzyme MONS8913 Company
BEEARNS B H B (K 45 5 5 A 0, TR 7 X B H B BR 5% | ( Bollgard® 111 | (including fully
771 B e T 32 A X Roundup and partly owned

Decreases binding affinity for glyphosate, thereby

Ready™ Fle X ™)

companies)
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Pl H B
Lepidopteran
insect
resistance

A RDUE
Antibiotic
resistance

ik H B AR
Lepidopteran
insect
resistance

ik H B A
Lepidopteran
insect
resistance

PAERDUE
Antibiotic

vip3A(a)

aph4 (hpt)

crylAc

cry2Ab2

nptll

Jr < sf kT AB88
Bacillus thuringiensis strain
AB88

Kkt

Escherichia coli

N HFHAHE Kurstaki
ik HD73

Bacillus thuringiensis subsp.

kurstaki strain HD73

D e LU ]

Bacillus thuringiensis subsp.

Kumamotoensis

KA Tnb B -1
Escherichia coli Tn5

conferring increased tolerance to glyphosate herbicide

VIP3A MR R EH

VIP3A vegetative insecticidal protein

i e IR B H B B b kb B A
TR 5% it H B ER

Confers resistance to feeding damage caused by
lepidopteran insects by selectively damaging their
midgut lining

1% R -B BRI NG (hph) B
Hygromycin-B phosphotransferase(hph) enzyme
PR ER B K

Allows selection for resistance to the antibiotic
hygromycin B

crylAcd-M & &

crylAc delta-endotoxin

TR e AR B R LA b R R IR %
fighs¥ H B HU it

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

Cry2Abs- P # %

cry2Ab delta-endotoxin

I R IR B H B B o R R IR T X
gl H B dU i

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

WTBE 2L R R RIRFL AL I 1 i

Neomycin phosphotransferase Il enzyme
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resistance transposon AR (L E T P BT 22 B 2R
AR
Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection
PUERprE | aad Nkt 3 (9) -O-GHLWHH IR 3 F R
Antibiotic Escherichia coli 3"(9)-0O-aminoglycoside adenylyltransferase enzyme
resistance PURSEREE UL RN A R R
Allows selection for resistance to aminoglycoside
antibiotics such as spectinomycin and streptomycin
S e NIk B B -D-HIREHENG (GUS)
Antibiotic Escherichia coli Beta-D-glucuronidase (GUS) enzyme
resistance 7 2 R e AL 250 7 A €, T DA A IR
17914 Produces blue stain on treated transformed
tissue, which allows visual selection
PeH Bk cpdepsps | MRJEANT F H R CP4 5= W A Il PR 5 e -3- W IR 5 B (EPSPS) COT102 X L #R A ]
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens | 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS) | MON15985 X Monsanto
tolerance ) strain CP4 enzyme MONB88913 X Company
Bep A0S B H B R 45 5 2% A0 g, TG T 6 B H B BR B | MON88701 (including fully
I = s v (n/a) and partly owned
Decreases binding affinity for glyphosate, thereby companies)
conferring increased tolerance to glyphosate herbicide
e X E
PBHER Rt | VIDAQ) | R ABES | vpon i ]

Lepidopteran
insect
resistance

Bacillus thuringiensis strain
AB88

VIP3A vegetative insecticidal protein

i e A B H B B o R B A B £
I T 0 55 B AT

Confers resistance to feeding damage caused by
lepidopteran insects by selectively damaging their
midgut lining

53K -B BHRFAZEE (hph) B
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A ZEpUE
Antibiotic
resistance

P H Bl
Lepidopteran
insect
resistance

Pl H B R
Lepidopteran
insect
resistance

A RDUE
Antibiotic
resistance

A RDUE
Antibiotic
resistance

AR
Antibiotic

aph4
(hpt)

crylAc

cry2Ab2

nptll

aad

uidA

KWkt

Escherichia coli

B FRAFE Kurstaki
F k& HD73

Bacillus thuringiensis subsp.

kurstaki strain HD73

I S AT T

Bacillus thuringiensis subsp.

kumamotoensis

KA Tnb B 1
Escherichia coli Tn5
transposon

KWt

Escherichia coli

PN LN

Escherichia coli

Hygromycin-B phosphotransferase(hph) enzyme
AR ER B Kk

Allows selection for resistance to the antibiotic
hygromycin B

cryl Acd-N 5 % crylAc delta-endotoxin

i e IR B H B LA b R R IR T %
fig i H B HR 3L Confers resistance to lepidopteran
insects by selectively damaging their midgut lining

Cry2Abd- N 5 %

cry2Ab delta-endotoxin

i e IR B H B B b R R IR T X
g H B d it

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

Wk L2 R R IR AL Ml 11

Neomycin phosphotransferase Il enzyme

A AR AR S i AT B 2 R R R
AR

Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection

3% (9) -O-ZHL N1 I It A4 72 g
3"(9)-O-aminoglycoside adenylyltransferase enzyme
PRI T RPUER T ERNEER

Allows selection for resistance to aminoglycoside
antibiotics such as spectinomycin and streptomycin

B-D-HifE H IR (GUS) M
Beta-D-glucuronidase (GUS) enzyme
FELRE PR R A2 b A i, W] DLH PR IR 5k
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resistance ATk
Produces blue stain on treated transformed tissue, which
allows visual selection

e I 5 55 B A

A HR dmo W2 2 AR R B Dicamba mono-oxygenase enzyme

Dicamba Stenotrophomonas FE 228 0 il 5 IO S A T A 4 5 LR B 50

tolerance maltophilia strain DI-6 Bk
Confers tolerance to the herbicide
dicamba(2-methoxy-3,6-dichlorobenzoic acid) by using
dicamba as substrate in an enzymatic reaction

N 22 B R N-L kLR 1
it bar i

ﬁﬁ%ﬁz_ﬂﬁ oK . Phosphinothricin N-acetyltransferase(pat) enzyme

Glufosinate Streptomyces hygroscopicus ST AL B R (RS2 [

tolerance - o A
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

PUEH 2mepsps ESP/S 5-J I A BRIR 2 R -3- IR il (WURAE ) GHB614 X FEHAEMRL S

Glyphosate Zea mays 5-enolpyruvyl shikimate-3-phosphate synthase enzyme | LLCotton25 Bayer CropScience

tolerance (double mutant version) ( GlyTol™ (including fully
BEEARONS S H B A 25 45 2% AN 0 TR IS S H BB 52 | Liberty Link™ ) | and partly owned
TR 52 4 companies)
Decreases binding affinity for glyphosate, thereby
increasing tolerance to glyphosate herbicide

BRI bar K B 2 | B E N

fllufosmate Streptomyces hygroscopicus | phosphinothricin N-acetyltransferase(pat) enzyme

olerance

I AR AR B (B2 R IBRELIG I
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
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Lepidopteran
insect
resistance

Pl H B
Lepidopteran
insect
resistance

PR
Glufosinate
tolerance

FOH B
Glyphosate
tolerance

PAEZRDUE
Antibiotic
resistance

crylAc

cry2Ab2

bar

2mepsps

nptll

B FAAFE Kurstaki
ik HD73

Bacillus thuringiensis subsp.

kurstaki strain HD73

Tz e o AT

Bacillus thuringiensis subsp.

Kumamotoensis

W 7K e 25 TR
Streptomyces hygroscopicus

B/

Zea mays

KIGFFEE Tnb 5% %1
Escherichia coli Tn5
transposon

crylAcd-H &R

crylAc delta-endotoxin

T eI B H R dL A b R R IR %
fighsl H B H it

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

Cry2Abd- N 5 %

cry2Ab delta-endotoxin

i Ve A B H B B R R IR T %
B H B AU

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

B 22 B & N-L k5 R I

Phosphinothricin N-acetyltransferase(pat) enzyme
I O AR B (B2 R IBRELIG I
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

5-J i 9 R 2 B IR - 3- B R A i (R
5-enolpyruvyl shikimate-3-phosphate synthase enzyme
(double mutant version)

AR AR X S TR PR 45 21 0 0 AT 8 e e gt ok
TR 32 7k

Decreases binding affinity for glyphosate, thereby
increasing tolerance to glyphosate herbicide

Wik 22w R BEIR AL I 1|

Neomycin phosphotransferase Il enzyme
AR T AU R 22 R R AR IR R
AR

GHB614 X
LLCotton25
MON15985

X

FEHAEYIRL
Bayer CropScience
(including fully
and partly owned
companies)
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Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection

A RpE aad K FF 3% (9) -O-ZHLNE T I 1 19t 4 72 iy
Antibiotic Escherichia coli 3"(9)-O-aminoglycoside adenylyltransferase enzyme
resistance AR E RN ERNEER
Allows selection for resistance to aminoglycoside
antibiotics such as spectinomycin and streptomycin
ARy uidA PN:7LiN B-D-#FHH R (GUS) i
Antibiotic Escherichia coli Beta-D-glucuronidase (GUS) enzyme
resistance FELRE PR R AL b A i, W] DL PR IR ek
(iipe
Produces blue stain on treated transformed tissue, which
allows visual selection
U 2mepsps | K B 2 P B JE B IR -3- W R 2 Bl (A L) GHB614 X FEEAERIE
Glyphosate Zea mays 5-enolpyruvyl shikimate-3-phosphate synthase enzyme | T304-40 X Bayer CropScience
tolerance (double mutant version) GHB119 (including fully
BeeARCORS ST IR 45 52 AN, AT BG s B H B BREE | (Glytol™ X and partly owned
FIRIT 52 14 Twinlink™) companies)
Decreases binding affinity for glyphosate, thereby
increasing tolerance to glyphosate herbicide
cryl AbS-IN # 2
FiE E R | CrylAD 97 A T Crimb dfnfeiotoxin
!_epidopteran Bacillus thuringiensis subsp. SR I e R A R 5 R ) o R SR gt T %o
insect kurstaki 3 ] o (e
resistance i . . . .
Confers resistance to lepidopteran insects by selectively
damaging their midgut lining
==
A R | CY2Ae | o b CY2ACE-Pi 55

Lepidopteran

Bacillus thuringiensis subsp.

cry2Ae delta-endotoxin
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insect dakota 3 3 3 A MR A ) Y B R PR R -
resistance fighsll H B Uit
Confers resistance to lepidopteran insects by selectively
damaging their midgut lining
LA R bar KB Bt B N-2 BRI
Glufosinate Streptomyces hygroscopicus | phosphinothricin N-acetyltransferase(pat) enzyme
tolerance It AR (B2 FD IBRELIE I
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
PUEH 2mepsps ESP/S 5-J i P9 P PR 1 e - 3- B TR 5 il (URAR ) GHB614 X FEHAEYIRL
Glyphosate Zea mays 5-enolpyruvyl shikimate-3-phosphate synthase enzyme | T304-40 X Bayer CropScience
tolerance (double mutant version) GHB119 X (including fully
e AR ST IR R 45 5 2 AN 0 AT B Do S H B BR = | coT 102 and partly owned
7R 32 4 ( Glytol™ X companies)
Decreases binding affinity for glyphosate, thereby Twinlink™ X
increasing tolerance to glyphosate herbicide VIPCOT™
» Cotton)
PUEIE R | oVIAD | g G O e taamotoxin
!_epidopteran Bacillus thuringiensis subsp. SR T e R R G 1 R o g o R SR Tt T %o
insect kurstak 3 o (v
resistance Confers resistance to lepidopteran insects by selectively
damaging their midgut lining
==
A R | YRS | o b b CY2ACE-Pi 55

Lepidopteran
insect
resistance

Bacillus thuringiensis subsp.

Dakota

cry2Ae delta-endotoxin

TR Ve R AR B 5 R d A b R R IR %
it F B A ik

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

PR R bar WK B2 T B 22 B R N-2 k55 R I
Glufosinate Streptomyces hygroscopicus | Phosphinothricin N-acetyltransferase(pat) enzyme
tolerance W AT PR (B2 TR ) MBREE L
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
Pl H R | VIP3AQ) Jr < sf kT AB88 VIP3A ¥R R H
!_epidopteran Bacillus thuringiensis strain | VVIP3A vegetative insecticidal protein
Insect AB88 T R R AR G B LA b kb SR A
resistance T 08 B it
Confers resistance to feeding damage caused by
lepidopteran insects by selectively damaging their
midgut lining
e e R BN L W B BERRSEASRT Chph)
An_tlblotlc Escherichia coli Hygromycin-B phosphotransferase(hph) enzyme
resistance MR EEE B I
Allows selection for resistance to the antibiotic
hygromycin B
AT bar KGR T Bs2 & N-C. BT LLCotton25 X | FEFLEWIRIE
Glufosinate Streptomyces hygroscopicus | Phosphinothricin N-acetyltransferase(pat) enzyme MON15985 Bayer CropScience
tolerance I AR A (B2 IRRE (Fibermax ™ (including fully
Eliminates herbicidal activity of glufosinate Liberty Link™ and partly owned
(phosphinothricin) herbicides by acetylation Bollgard 11™ ) companies)
Pri# H R H | CryclAc Jh e F A Kurstaki | crylAcs-H#E

Lepidopteran
insect
resistance

[ #k HD73
Bacillus thuringiensis subsp.
kurstaki strain HD73

crylAc delta-endotoxin

T VR AR B R d A b R R IR %
fighsl H B HU i

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining
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Pl H B
Lepidopteran
insect
resistance

A ZEpUE
Antibiotic
resistance

PrAEZRDUE
Antibiotic
resistance

A RDUE
Antibiotic
resistance

cry2Ab2

nptll

uidA

aad

D R L]

Bacillus thuringiensis subsp.

kumamotoensis

KB Tnb R+
Escherichia coli Tn5
transposon

Kt
Escherichia coli

Kt
Escherichia coli

Cry2Abs- P # %

cry2Ab delta-endotoxin

i e IR B H B AR o R R IR T X
fighsf) H B H it

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

W L2 R R IR ALl 11
Neomycin phosphotransferase Il enzyme

A SRR E SR N AR B 22 R R AT R AR

Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection

B -D-HIMEERE (GUS) [

Beta-D-glucuronidase (GUS) enzyme

TEG A EE R AL 2R b = AR W £, ] DUFH R AR W 2t
1Tk

Produces blue stain on treated transformed tissue, which
allows visual selection

3“ (9) -O-ZFLNEH IRt I 72 iy
3"(9)-O-aminoglycoside adenylyltransferase enzyme
PRI RUER T HERNEER

Allows selection for resistance to aminoglycoside
antibiotics such as spectinomycin and streptomycin
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PrEH B
Glyphosate
tolerance

ik H B R
Lepidopteran
insect
resistance

Pl H B
Lepidopteran
insect
resistance

PR P
Antibiotic
resistance

A RDUE
Antibiotic
resistance

cp4d  epsps
(aroA:CP4
)

cry2Ab2

cryclAc

uidA

nptll

MR AT B 1# Pk CP4
Agrobacterium  tumefaciens
strain CP4

IR AT A
Bacillus thuringiensis subsp.
kumamotoensis

B =& FHRFFE Kurstaki
1%k HD73

Bacillus thuringiensis subsp.
kurstaki strain HD73

KWkt i

Escherichia coli

KIGHFF B Tnb 5% 1
Escherichia coli Tn5
transposon

547 B A B R 7 B IR -3- T IR 5 Il (EPSPS)
5-enolpyruvulshikimate-3-phosphate synthase

(EPSPS) enzyme

e 0T B H IR PR 5 S R g 5 AT T3 0 R gl ok 2

7 5E e Y T 32

Decreases binding affinity for glyphosate, thereby

conferring increased tolerance to glyphosate herbicide

Cry2Abs- P # %

cry2Ab delta-endotoxin

i T ok P A A S H B A o ok R IR T 0
i A B d i

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

crylAcd-H & &

crylAc delta-endotoxin

i o e P A R Bt 1 B ) R g R TR T %o
figk i H B ER 3L Confers resistance to lepidopteran
insects by selectively damaging their midgut lining

B -D-HIME RN (GUS) [

Beta-D-glucuronidase (GUS) enzyme
TELRCER AL 23 1 = AR 5 €5, m] DU PR HR A 2233k
ATk

Produces blue stain on treated transformed tissue, which
allows visual selection

Wk L2 R IR AL B 1| B
Neomycin phosphotransferase 11 enzyme
T A R D OB N U 2 B PR IR R

Allows transformed plants to metabolize neomycin and

MON15985 X
MON1445

(Roundup
Ready™ Bollgard
1™ Cotton)

LA A ]
Monsanto
Company
(including fully
and partly owned
companies)
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kanamycin antibiotics during selection

PRy aad PN7LiN 3% (9) -O-ZAENHH IR It I 72 il

Antibiotic Escherichia coli 3"(9)-0O-aminoglycoside adenylyltransferase enzyme

resistance PRI T RPUE R NTERMEER
Allows selection for resistance to aminoglycoside
antibiotics such as spectinomycin and streptomycin

RNy cpadepsps | HRJE AT B T Fik CP4 547 I T AR R 2 B IR -3- B IR & i (EPSPS) MONS531 X i LIS A 7]

Glyphosate (aroA:CP4 | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS) | MON1445 Monsanto

tolerance ) strain CP4 enzyme (Roundup Company
Bee AR ST IR R 45 2R AN 0 AT 7 %o B IR R 5 | Ready™ (including fully
7S A TR 52 Bollgard™ and partly owned
Decreases binding affinity for glyphosate, thereby Cotton) companies)
conferring increased tolerance to glyphosate herbicide

FOEF R | CVCLAC | 555 & SHIFE KUtk | oot ae el mcotoxin

Lepidopteran WHHD73 SRS o T M A 8 1 T B sk o R R

msgec;t Bacillus thuringiensis subsp. | g F 2 1[4 14 Confers resistance to lepidopteran

resistance kurstaki strain HD73 insects by selectively damaging their midgut lining

bokzpepe | ot ST TS R WRELL B B RSN 1|

Antibiotic transposon Neomycin phosphot‘ransfer‘a}se I enzyme -

esistance I P (R PE e (R B 2 B R TR R
AR
Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection

LRI aad S 3 (9) -O-EUIEMELFIR LFREIE RS

resistance 3"(9)-O-aminoglycoside adenylyltransferase enzyme

PRI RIUER NG HERNETR
Allows selection for resistance to aminoglycoside
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antibiotics such as spectinomycin and streptomycin

P&
Dicamba
tolerance

PR
Glufosinate
tolerance

PUEH Bk
Glyphosate
tolerance

dmo

bar

cp4 epsps
(aroA:CP4
)

I 22 25 B
Stenotrophomonas
maltophilia strain DI-6

MR 7K B B TR
Streptomyces hygroscopicus

I A AT T B R CP4
Agrobacterium tumefaciens
strain CP4

7 B N

Dicamba mono-oxygenase enzyme

FH 22 S BAE g s I8 JER A T SRAGHI 22 5582 R 711 1)
Ptk

Confers tolerance to the herbicide dicamba
(2-methoxy-3,6-dichlorobenzoic acid) by using dicamba
as substrate in an enzymatic reaction

B 22 B & N-2 k55 R I

Phosphinothricin N-acetyltransferase(pat) enzyme
I AR (B2 3D IIBRELIE 1%
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

547 B A B R 7 B IR -3- T IR 5 il (EPSPS)
5-enolpyruvulshikimate-3-phosphate synthase

(EPSPS) enzyme

e 0T B H IR PRV 5 S R g 5 AT T3 0 R gl ok 2

7 5E e O T 32

Decreases binding affinity for glyphosate, thereby

conferring increased tolerance to glyphosate herbicide

MONB88701 X

MONB88913

i th#R~ 7]
Monsanto
Company
(including fully
and partly owned
companies)
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P EE
Dicamba
tolerance

U
Glufosinate
tolerance

PUEH Bk
Glyphosate
tolerance

ik H B AR
Lepidopteran
insect
resistance

AR
Antibiotic

dmo

bar

cp4 epsps
(aroA:CP4
)

cryclAc

nptll

W 2 25 78 BT FRL D R
Stenotrophomonas
maltophilia strain DI-6

W K B
Streptomyces hygroscopicus

Mg A AT T R R CP4
Agrobacterium tumefaciens
strain CP4

B e FRAE Kurstaki
Bk HD73

Bacillus thuringiensis subsp.

kurstaki strain HD73

KIGFF I Tnb 5% %1
Escherichia coli Tn5
transposon

2 LR BN

Dicamba mono-oxygenase enzyme

P22 S RAE i s L JEC A T SRATH TR 2 B2 R 71 )
pitk

Confers tolerance to the herbicide dicamba
(2-methoxy-3,6-dichlorobenzoic acid) by using dicamba
as substrate in an enzymatic reaction

B 22 B & N-2 k55 R I

Phosphinothricin N-acetyltransferase(pat) enzyme
I O AR B (B2 R BRFLIG I
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

5-47 B A A R 7 B IR -3- W R & il (EPSPS)
5-enolpyruvulshikimate-3-phosphate synthase

(EPSPS) enzyme

BTN S R R 45 5 2 A g, DT R 37 %o e R B

TS g A 52

Decreases binding affinity for glyphosate, thereby

conferring increased tolerance to glyphosate herbicide

crylAcs-H & &
crylAc delta-endotoxin

i Ve IR B H B B R R R T X
fig i H B HR 3L Confers resistance to lepidopteran
insects by selectively damaging their midgut lining

Wik 2 T R BEIR AL B 1|

Neomycin phosphotransferase Il enzyme

AR A AR S I AR R 22 R AR IR R
AR

MONB88701 X
MONB88913 X
MON15985

LA A ]
Monsanto
Company
(including fully
and partly owned
companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

resistance

AR
Antibiotic
resistance

AR
Antibiotic
resistance

Pl H B
Lepidopteran
insect
resistance

aad

uidA

cry2Ab2

KIaht w

Escherichia coli

Kkt

Escherichia coli

Iz e o AT T

Bacillus thuringiensis subsp.

kumamotoensis

Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection

3% (9) -O-ZHLNE T I 1 19t 4 72 iy
3"(9)-O-aminoglycoside adenylyltransferase enzyme
PRI RIUER NG HERNEER

Allows selection for resistance to aminoglycoside
antibiotics such as spectinomycin and streptomycin

B-D-#iHEEEERE (GUS) [l

Beta-D-glucuronidase (GUS) enzyme

TEL AR P AL AR b= AR i 68, vl DUFH PR W %2 3F
1Tk

Produces blue stain on treated transformed tissue, which
allows visual selection

Cry2Abd- N FE &

cry2Ab delta-endotoxin

TR R AR B H R dL A b R R IR 5 %
fighsfl H B Ui

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance

PrEH B
Glyphosate
tolerance

Pl H B
Lepidopteran
insect
resistance

ik H B AR
Lepidopteran
insect
resistance

A RDUE
Antibiotic
resistance

AR P
Antibiotic
resistance

cp4 epsps
(aroA:CP4
)

cry2Ab2

cryclAc

uidA

nptll

MR AT B H Pk CP4
Agrobacterium tumefaciens
strain CP4

Iz e o AT T

Bacillus thuringiensis subsp.

kumamotoensis

B FAAFE Kurstaki
Btk HD73

Bacillus thuringiensis subsp.

kurstaki strain HD73

Kkt

Escherichia coli

KA Tnb R+
Escherichia coli Tn5
transposon

5-J i P P PR 1 e - 3- R 5 i (EPSPS)
5-enolpyruvulshikimate-3-phosphate synthase
(EPSPS) enzyme

e 0T B H IR PR 5 S R g 5 AT T3 0 R gl ok 2
7 5E e Y T 32

Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide

Cry2Abd- N FE &

cry2Ab delta-endotoxin

T VRV AR B H R dL A b R R IR T %
i A B d

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining

crylAcs-H &R
crylAc delta-endotoxin

I e IR B H B B R R IR X
fig i H B SR Confers resistance to lepidopteran
insects by selectively damaging their midgut lining

B-D-HiFEH IREF (GUS) i

Beta-D-glucuronidase (GUS) enzyme

TEE AR R AL 2R b = AR W £, ] DU AR W 2t
177714 Produces blue stain on treated transformed
tissue, which allows visual selection

WTHELL T KRR RS I 11 i

Neomycin phosphotransferase 1l enzyme
A E AL E T e I A T 2 R AR R

Allows transformed plants to metabolize neomycin and

MON88913 X
MON15985

(Roundup
Ready™ Fle X ™
Bollgard 1™
Cotton)

LA A ]
Monsanto
Company
(including fully
and partly owned
companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

kanamycin antibiotics during selection

prEFEpLE | aad PN 3 (9) -O-UHEMHTF IR L F
Antibiotic Escherichia coli 3"(9)-0O-aminoglycoside adenylyltransferase enzyme
resistance PRI T RPUE R NTERMEER
Allows selection for resistance to aminoglycoside
antibiotics such as spectinomycin and streptomycin
PUlE# H B4t | crylAb I & AT cryl Abd-pN 8 5 T304-40 X FEEAEYRLE
Lepidopteran Bacillus thuringiensis subsp. | crylAb delta-endotoxin GHB119 Bayer CropScience
insect kurstak i 3 9 M R S B R R ORI X | (TwinLink™ (including fully
resistance i B B i Cotton) and partly owned
Confers resistance to lepidopteran insects by selectively companies)
damaging their midgut lining
cry2Aed-M i &
P 5 Bl cry2Ae Th s AT CriZAe de]jilhfeiotoxin
Lepidopteran Bacillus thuringiensis subsp. | j if i £ ¥ S B 5 38 1 Bt F) e o R R G T %4
Insect Dakota A ] B
resistance : . . .
Confers resistance to lepidopteran insects by selectively
damaging their midgut lining
N bar P 22 B R N-L k5 R I
Eiﬁﬁiﬁ o zrﬁff-fs hVaroSCODICUS Phosphinothricin N-acetyltransferase (pat) enzyme
olerance PIOMYCES TYQTOSCOPIELS 1 st 2 WAL bR ikl (L2 B0 PUBREEIGIE

Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

B 2 28 MSL RARMSI HIRR B B R KRS A

Schedule 2 28 independent and non-independent herbicide tolerance transgenic soybeans events

ERANERIN H A e KRR 74 B AR R LA A T RA
Target traits Gene Gene source Product and function Event Developer
PUEH B cpdepsps | A AAT Btk 5 5 P R R 7 B -3 = i (EPSPS) MONB89788 i LlL#R A
Glyphosate Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS) (Genuity® Monsanto
tolerance strain CP4 enzyme Roundup Ready 2 | Company
BN B B 4 G o N 77, AT 7 6 B H B R 5L | Yield™) (including fully
71 B e A i 32 1 GTS40-3-2(401-3- | and partly owned
Decreases binding affinity for glyphosate, thereby 2) (Roundup companies)
conferring increased tolerance to glyphosate herbicide Ready™ soybean)
PUEH B cpdepsps | AR AAT Fitk 5-Jis I P4 R R 7 B -3 = i (EPSPS) MONB87705 L #R A
Glyphosate Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS) (Vistive Gold™) | Monsanto
tolerance strain CP4 enzyme Company
AR ALK S AP 245 5 21 A0 5 DT TR 7 o 2 Jle o 2 (including fully
I = s v and partly owned

Decreases binding affinity for glyphosate, thereby

companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

BoqERYilliEin]
@3“2

Modified oil/
fatty acid

o i /i
i

Modified oil/
fatty acid

fatbl-A
(sense and
antisense
segments)

fad2-1A
(sense and
antisense)

PN

Glycine max

NG

Glycine max

conferring increased tolerance to glyphosate herbicide

AR REMERE GBI RNA THLilH] FATB By skl
T R B A H R R ) 7 A D

No functional enzyme is produced (production of
FATB enzymes or acyl-acyl carrier protein
thioesterases is suppressed by RNA interference)

B AR AT IR DT I 17 LA A b ) e ds , TR e AT TR 25
VAVER], BRArCH AR DT R R KP4 i 182 1 iR
7K

Decreases the transport of saturated fatty acids out of
the plastid, thereby increasing their availability to
desaturation to 18:1 oleic acid; reduces the levels of
saturated fatty acids and increases the levels of 18:1
oleic acid

FEAARThRENERE GEIE RNA T-HUH0H] A-12
Bl = A D

No functional enzyme is produced (production of
delta-12 desaturase enzyme is suppressed by RNA
interference)

FREAIG 18:1 JH R ) 22N/ FH 31 18:2 Wyt g 1 =
ANVLANYHIR PR 7K~ T B AR b~ v A g J S 3t 8 1)
7K

Reduces desaturation of 18:1 oleic acid to 18:2 linoleic
acid; increases the levels of monounsaturated oleic acid
and decreases the levels of saturated linoleic acid in the
seed

E Kl
Glufosinate
tolerance

pat

OO E
Streptomyces
viridochromogenes

B 22 B 3 N- LI Fo iy
Phosphinothricin N-acetyltransferase(pat) enzyme

W AT BRI B2 3D HIBREE 1k

A2704-12
A2704-21
A5547-127

FEHAER 2
Bayer CropScience
(including fully



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

Eliminates herbicidal activity of glufosinate Ab547-35 and partly owned
(phosphinothricin) herbicides by acetylation Liberty Link™ companies)
soybean

Pt pat GO E TN 22 R N- LIk F2 1 GU262 FEHAEMHRL S

Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme Liberty Link™ Bayer CropScience

tolerance viridochromogenes Wit 2 WAL K e i (B2 2 MU yE ¢ | soybean (including fully
eliminates  herbicidal  activity of  glufosinate and partly owned
(phosphinothricin) herbicides by acetylation companies)

prEEpitE | bla K FF# B - P4 Pt JF i

Antibiotic Escherichia coli Beta lactamase enzyme

resistance fiflR B -NBEIRHUERFB R, WE Rk
Detoxifies beta lactam antibiotics such as ampicillin

P bar WK BE % T L2 3R N- LT #2 il W62 FEHAER 2

Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme W98 Bayer CropScience

tolerance BN AN SRR | 324 D W] R Liberty Link™ (including fully
Eliminates herbicidal activity of glufosinate soybean and partly owned
(phosphinothricin) herbicides by acetylation companies)

PUBSKMEDRER | csrl-2 NP R LI LR 1 B K T Cv-127 RPN

% Arabidopsis thaliana Modified acetohydroxyacid synthase large subunit Cultivance BASF

Sulfonylurea XoF PR PR A i 53 520 751 7 A i 1

herbicide Confers tolerance to imidazolinone herbicides

tolerance

Pt 2,4-D aad-12 RIR RS ETR A 77 B IR R XU A R 1 12 (AAD-12) DAS68416-4 W IR AR A PR 2

2,4-D Delftia acidovorans Aryloxyalkanoate di-oxygenase 12 (AAD-12) protein Enlist™ Soybean | ]

tolerance 14K 2, 4-D 5 P Dow AgroSciences
Catalyzes the side chain degradation of 2,4-D herbicide LLC

P pat g RN 22 &R N-2 k6 R I

Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme

tolerance viridochromogenes I OB BRI (BR2 R MIBRFLIG I

Eliminates herbicidal activity of glufosinate
(phosphinathricin) herbicides by acetylation



http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=34&Gene=bla
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=3&DevelopedBy=BASF
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC

DU H B 2mepsps ESP/S 5-J i P4 P PR 1 e - 3- B TR A il (URAR ) FG72 (FGDT72-2, | FEHAFYIRIF
Glyphosate Zea mays Aryloxyalkanoate di-oxygenase 12 (AAD-12) protein FG@72-3) Bayer CropScience
tolerance AR AR X S A PR 45 5 21 A0 0 5 DT 086 0 2 Jle o 2 and MS
| A i 2 1 Technologies LLC
Catalyzes the side chain degradation of 2,4-D herbicide
DLSRBIERL | ORORF | JORBURNUEIER AS2 | o g RN A
L Pseudomonas fluorescens Modified p-hydroxyphenylpyruvate dioxygenase (hppd)
Isoxaflutole strain A32 enzyme
tolerance S i I e 750 2 0 I S T 8 8 e 2
P
Confers tolerance to HPPD-inhibiting herbicides (such
as isoxaflutole) by reducing the specificity for the
herbicide's bioactive constituent
PUEH cpdepsps | HRUEAKT I CP4 Btk 5-Ji i P4 P PR 1 e -3 R 5 i (EPSPS) MONB87708 i LA ]
Glyphosate Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase Genuity® Roundup | Monsanto
tolerance strain CP4 (EPSPS) enzyme Ready™ 2 Company
AR el A 5 A S A7, T TR, 7 % 2 e e | Xtend ™ (including fully
71T A i 52 and partly owned
Decreases binding affinity for glyphosate, thereby companies)
conferring increased tolerance to glyphosate herbicide
\ - A 2 H R LN
ﬁiﬁf—% dmo LE G Sl | Dicamba mono-oxygenase enzyme
Dicamba Steqotrophomonas maltophilia TE 523 v P 25 25 B S SR A T LG o e ) 2
tolerance strain DI-6 B (-HAIE-3,6-— SR I Confers
tolerance to the herbicide dicamba
(2-methoxy-3,6-dichlorobenzoic acid) by using
dicamba as substrate in an enzymatic reaction
PUREMEARSE | gm-hra PN HR M FLIR & R (ALS) DP356043 FEFS
Sulfonylurea Glycine max Modified acetolactate synthase (ALS) enzyme (Optimum DuPont (Pioneer
herbicide TR T P R 2K o 791 ) 2 FH T 32 17 GAT™) Hi-Bred



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=26&GMTrait=Isoxaflutole%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=26&GMTrait=Isoxaflutole%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=22&Gene=2mepsps
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=83&Gene=hppdPF%20W336
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=83&Gene=hppdPF%20W336
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=48&DevelopedBy=Bayer%20CropScience%20and%20MS%20Technologies%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=48&DevelopedBy=Bayer%20CropScience%20and%20MS%20Technologies%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=48&DevelopedBy=Bayer%20CropScience%20and%20MS%20Technologies%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

tolerance Confers tolerance to applications of sulfonylurea — International Inc.)
based herbicides

P H gat4601 HAR 2 FEL AT TR FOH B N- 2194 7% 1 1) i

Glyphosate Bacillus licheniformis Glyphosate N-acetyltransferase enzyme

tolerance ML BRORIE, TT S IR s i 52
Catalyzes the inactivation of glyphosate,conferring
tolerance to glyphosate herbicides

P pat g OB B2 3R N- LT 72 il DAS44406-6 B R 2 A R 2

Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme G|

tolerance viridochromogenes Wi O AT PR (B2 =D BRI Dow AgroSciences
Eliminates  herbicidal  activity of  glufosinate LLC
(phosphinothricin) herbicides by acetylation

DU H 2mepsps BN 547 B P I R 7 B IR -3- W R A i (RURARAY)

Glyphosate Zea mays Aryloxyalkanoate di-oxygenase 12 (AAD-12) protein

tolerance R B0 E IR 45 £ 1D AT IR 8 B
FRURRI R 32 8
Catalyzes the side chain degradation of 2,4-D herbicide

\ ; . - 77 A EEREIR R NN 12 (AAD-12) HH
?4_25"[) aad-12 &ﬁfifﬁins Aryloxyalkanoate di-oxygenase 12 (AAD-12) protein
olerance lEAE 2,4-D BRI I 2

Catalyzes the side chain degradation of 2,4-D herbicide



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=22&Gene=2mepsps
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=87&Gene=aad-12
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC

Pt pat GO E TN 22 R N- LIk F2 1 SYHT@H?2 FEHAEY R
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme S 1EIE
tolerance viridochromogenes W WL PR (B4 ) MR RS Bayer CropScience
Eliminates  herbicidal  activity of  glufosinate and Syngenta
(phosphinothricin) herbicides by acetylation
PursE SR | avhppd-03 | s %o e R 4 A IR R XU A g
Mesotrione Oat (Avena sativa) P-hydroxyphenylpyruvate dioxygenase
tolerance i st s o5k 5 52
Tolerance to mesotrione herbicide
i 2,4-D aad-12 IR RS IR 1A 77 RSB R NS I 12 (AAD-12) HEH DAS68416-4 X W 25 A A TR A
2,4-D Delftia acidovorans Aryloxyalkanoate di-oxygenase 12 (AAD-12) protein MON&89788 )
tolerance AL 2,4-D B 751 A0 B % i Dow AgroSciences
Catalyzes the side chain degradation of 2,4-D herbicide LLC
P H Cp4  epsps | L e FF 1 1 ik CP4 5 B2 A R 6 2 1R -3- W R & i (EPSPS)
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase
tolerance strain CP4 (EPSPS) enzyme
Ree AR 0T B H IR PR 45 5 S R 7 5 AT R 37 55 B JRE B
TS A 52
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
s o e B 22 B R N-2 k56 R I
*’LE%% Pat SR BB Phosphinothricin N-acetyltransferase(pat) enzyme
& ufostnate Streptomyces 3 2B R R (RSB R RO B b
olerance viridochromogenes S L . .
Eliminates  herbicidal  activity —of  glufosinate
(phosphinothricin) herbicides by acetylation
i 2,4-D aad-12 PR KA B IR A 75 A REIR IR SN M 12 (AAD-12) HH DAS81419 X W I 2 A A PR A
2,4-D Delftia acidovorans Aryloxyalkanoate di-oxygenase 12 (AAD-12) protein DAS44406-6 |
tolerance AL 2,4-D BRI PR 0 % i Dow AgroSciences

Catalyzes the side chain degradation of 2,4-D herbicide

LLC



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=31&GMTrait=Mesotrione%20Herbicide%20Tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=31&GMTrait=Mesotrione%20Herbicide%20Tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=57&DevelopedBy=Bayer%20CropScience%20and%20Syngenta
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=57&DevelopedBy=Bayer%20CropScience%20and%20Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=87&Gene=aad-12
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=87&Gene=aad-12
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC

PUEH B 2mepsps 5/ 5-47 B5 P B R 7 IR -3- W R A i (URAR )
Glyphosate Zea mays 5-enolpyruvyl shikimate-3-phosphate synthase enzyme
tolerance (double mutant version)
Wee AR ST TR PR 45 5 21 A0 0 DTG g 2 JBle e
BRI 32
Decreases binding affinity for glyphosate, thereby
increasing tolerance to glyphosate herbicide
o N B2 B2 N- 2B RS
ﬁﬁ%ﬁ_ﬂﬁ pat S R Phosphinothricin N-acetyltransferase(pat) enzyme
Glufosinate Streptomyces T Z B R S R (B2 ) 1R B
tolerance viridochromogenes Eliminates  herbicidal  activity —of  glufosinate
(phosphinothricin) herbicides by acetylation
B R | CYIAC Oy P
i 55 T Kursaki | CYIAC deltaendotoxin —
epidopteran o hDY3 L S 56558 BRI o R ORI 7 3¢
insect Bacillus thuringiensis subsp. %ﬁta gbﬁlfgj?@l C(;)nfers_ res;rs]ta_mce_dto Itelpu_jopteran
resistance Kurstaki strain HD73 NSECts by selectively damaging their midgut fining
N I e crylFs-IN 75 5%
NBARA R crylk éj‘z.”‘%% ;@H . crle de'j\jltfeiotoxin
ipi dopteran Bacillus thuringlensisvar: | s -4 e s i S 6848 ) S 8 o s RE RO T3¢
insect g3 H B L3t Confers resistance to lepidopteran
resistance insects by selectively damaging their midgut lining
PUBEARZE | gm-hra KRE R ZM ARG G (ALS) B DP305423 X FEFS
Sulfonylurea Glycine max Modified acetolactate synthase (ALS) enzyme GTS 40-3-2 DuPont (Pioneer
herbicide TR T B P O A o 571 82 Y i 52 1 Hi-Bred
tolerance International Inc.)

Confers tolerance to applications of sulfonylurea —
based herbicides



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=22&Gene=2mepsps
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=17&Gene=cry1Ac
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=16&Gene=cry1F
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=56&Gene=gm-hra
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

cetEti/fE R | gm-fad2-1 | K A RCAET BE S (IS w-6 25 VEURIER Y P Y51 fad2-1
% (partial Glycine max FER PR R IA W 5843 gm-fad2-1 FE X B )
Modified oil/ | Sequence) No functional enzyme is produced (expression of the
fatty acid endogenous fad2-1 gene encoding omega-6 desaturase
enzyme was suppressed by the partial gm-fad2-1 gene
fragment)
BH B O Gl JiER fad2-1 2D I
PRMERAE M TP AR R
Blocks the formation of linoleic acid from oleic acid
(by silencing the fad2-1 gene) and allows accumulation
of oleic acid in the seed
L e 54 I DA T 9 2 PR - 3 IR A il (EPSPS)
PUEH ?gfo A%’;Eﬁ *EE’ZQH ik CP4 . 5-enolpyruvulshikimate-3-phosphate synthase
Glyphosate . Agr_obacterlum tumefaciens (EPSPS) enzyme
tolerance strain CP4 A A 25 2 R 97, T T e 5 B
7S A 52
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
PUEH 2mepsps ESP/S 5-J I A B IR 2 R -3- IR il (WURAE ) FG72 X FEHAEM RS
Glyphosate Zea mays 5-enolpyruvyl shikimate-3-phosphate synthase enzyme | A5547-127 (n/a) | Bayer CropScience
tolerance (double mutant version) (including fully
e AR ST IR PR 45 5 21 A0 0 DT G g e JBle e and partly owned
TR 52 14 companies)
Decreases binding affinity for glyphosate, thereby
increasing tolerance to glyphosate herbicide
bust | DPPOPE ) SO L bR AS2 AL 22 PRI XU
L] W336 Pseudomonas fluorescens Modified p-hydroxyphenylpyruvate dioxygenase (hppd)
Isoxaflutole strain A32 enzyme
tolerance 0 T A AT I 0 791 A 0 e 7 ) A S P T 3 i B 79197

68



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=97&Gene=gm-fad2-1%20(partial%20sequence)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=97&Gene=gm-fad2-1%20(partial%20sequence)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=97&Gene=gm-fad2-1%20(partial%20sequence)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=26&GMTrait=Isoxaflutole%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=26&GMTrait=Isoxaflutole%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=22&Gene=2mepsps
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=83&Gene=hppdPF%20W336
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=83&Gene=hppdPF%20W336
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

Confers tolerance to HPPD-inhibiting herbicides (such
as isoxaflutole) by reducing the specificity for the
herbicide's bioactive constituent

pisEE | pat P (B T B2 % N-Z Bk G
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme
tolerance viridochromogenes Wi O PR (B2 =D BRI
Eliminates  herbicidal  activity —of  glufosinate
(phosphinothricin) herbicides by acetylation
P i 3 H B | crylAc Th o MR Kurstaki crylAcd-H a5 MONB87701 X A LA ]
=2 % HD73 crylAc delta-endotoxin MON&89788 Monsanto
Lepidopteran Bacillus thuringiensis subsp. | i G PR 85 H B 2 ik BRI % | C Intacta™ Company
insect kurstaki strain HD73 i H B dt 9470 Confers resistance to lepidopteran | Roundup Ready® | (including fully
resistance insects by selectively damaging their midgut lining 2 Pro) and partly owned
R A AT B B % CP4 companies)
U H gk cp4 €PSPS | Agrobacterium tumefaciens 5~ e T4 T R 2 2 R - 3~ R 25 B (EPSPS)
Glyphosate (aroA:CP4) strain CP4 5-enolpyruvulshikimate-3-phosphate synthase
tolerance (EPSPS) enzyme
e A0S B H IR PR 45 5 S R g 5 AT R 37 55 S JBfE B
7 58 e ) T 32
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
o/ g D7 | fad2-1A PN FAEARDIREVERE (EIL RNA T-H0I A-12 XA | MON87705 X L #RA
74 (senseand | Glycine max B A MON87708 Monsanto
Modified oil/ | @ntisense) No functional enzyme is produced (production of Company
fatty acid delta-12 desaturase enzyme is suppressed by RNA (including fully

interference)

FEAIC 18:1 Jh PR 1) 2 M ANE FH 21 18:2 WM AR, 34 hn s
ANVANYHI R R 7K T B AR b~ 0 g J S vt 1 1)
K

Reduces desaturation of 18:1 oleic acid to 18:2 linoleic
acid; increases the levels of monounsaturated oleic acid

and partly owned
companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=17&Gene=cry1Ac
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

and decreases the levels of saturated linoleic acid in the
seed

Skl i | fatbl-A K Glycine max PEAEAETRETERE GEIE RNA T-HLiH] FATB B skl
14 (sense and T R B A H A R R ) 7 A D
Modified oil/ | antisense No functional enzyme is produced (production of
fatty acid segments) FATB enzymes or acyl-acyl carrier protein
thioesterases is suppressed by RNA interference)
WA AEL AN R DT I 17 B Ak A M ) e i, AT e e AT T 25
VAER], BRArCH A IR DT R R KP4 i 182 1 iR
frI7KF
Decreases the transport of saturated fatty acids out of
the plastid, thereby increasing their availability to
desaturation to 18:1 oleic acid; reduces the levels of
saturated fatty acids and increases the levels of 18:1
oleic acid
\ g dmo e A B B F R BN
ﬁ.ﬁgb“z ﬁiﬁfﬁ r;!i))i\@amal toohilia Dicamba mono-oxygenase enzyme
o campa iDL PP 22 2l S SR T 48 T 22 B H0: 70
olerance strain DI-6 ;
Ptk
Confers tolerance to the herbicide dicamba
(2-methoxy-3,6-dichlorobenzoic acid) by using
dicamba as substrate in an enzymatic reaction
Sy | fad2-1A PN FPAARDIREVERE CGEE RNA T A-12 X480 | MON87705 X i LA ]
i (sense and | Glycine max B R 7 2D MON87708 X Monsanto
Modified oil/ | @ntisense) No functional enzyme is produced (production of MON89788 Company
fatty acid delta-12 desaturase enzyme is suppressed by RNA (including fully

interference)

B 18:1 VR A 25 AR T 21 18:2 MLy e, 19 0 £
ANV £ 71 - B R A3 e VL Mg I I ok 2 )
IKF

and partly owned
companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=86&Gene=dmo
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

g ERYiNliEi]
Eﬁ?
Modified oil/
fatty acid

PUEH B
Glyphosate
tolerance

P
Dicamba
tolerance

fatbl-A
(sense and
antisense
segments)

cp4 epsps
(aroA:CP4)

dmo

K&

Glycine max

A e 4 FT TR B ik CP4

Agrobacterium tumefaciens

strain CP4

W 22 25 78 L HRL L R
Stenotrophomonas maltophilia

strain DI-6

Reduces desaturation of 18:1 oleic acid to 18:2 linoleic
acid; increases the levels of monounsaturated oleic acid
and decreases the levels of saturated linoleic acid in the
seed

AR REMERE GBS RNA THLilH] FATB By skl
T R B A H A T R ) 7 A D

No functional enzyme is produced (production of
FATB enzymes or acyl-acyl carrier protein
thioesterases is suppressed by RNA interference)

B ARA AT IR DT I 17 LA A b e i, T 3R e AT T 25
VANVER], B AR AR DT R R KP4 e 182 1 iR
[117K~F- Decreases the transport of saturated fatty acids
out of the plastid, thereby increasing their availability to
desaturation to 18:1 oleic acid; reduces the levels of
saturated fatty acids and increases the levels of 18:1
oleic acid

5-47is B P B IR 7 B IR -3- W IR 5 i (EPSPS)
5-enolpyruvulshikimate-3-phosphate synthase (EPSPS)
enzyme

e A0S B H B R 5 2 R0 5 DT R 37 50 S i o
7S A 52

Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide

2 LR BRI g

Dicamba mono-oxygenase enzyme

FH 22 B B Dy il 5 S JEG P TG R 15T 2 -5 R S 7] 14
pitk

Confers tolerance to the herbicide dicamba
(2-methoxy-3,6-dichlorobenzoic acid) by using
dicamba as substrate in an enzymatic reaction



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=86&Gene=dmo

PrEH B
Glyphosate
tolerance

BIQERYiNliEi]
i

Modified oil/
fatty acid

Rl
i

Modified oil/
fatty acid

cp4 epsps
(aroA:CP4)

fad2-1A
(sense and
antisense)

fatb1-A
(sense and
antisense
segments)

MR AT B 1# Pk CP4
Agrobacterium tumefaciens
strain CP4

K&

Glycine max

K&

Glycine max

547 B A B R 7 B IR -3- T IR 5 Il (EPSPS)
5-enolpyruvulshikimate-3-phosphate synthase

(EPSPS) enzyme

e R 0T B H IR PR 45 5 S R g 5 AT R 37 55 S JBf B

7 58 e ) T 32

Decreases binding affinity for glyphosate, thereby

conferring increased tolerance to glyphosate herbicide

FEAARThRENERE GEIT RNA T-HUH0H] A-12 1
AR 7 A D

No functional enzyme is produced (production of
delta-12 desaturase enzyme is suppressed by RNA
interference)

FRAC 18:1 YR 1) 2SRRI FH 1) 18:2 Ly R; 3G hn s
AN R P 7K1 I BRI Ah 7 R AL R 7 e R 1)
K

Reduces desaturation of 18:1 oleic acid to 18:2 linoleic
acid; increases the levels of monounsaturated oleic acid
and decreases the levels of saturated linoleic acid in the
seed

FEAEAEThREVERG CGEIT RNA T30 FATB Fi okt
k-T2 A R R T R ) A

No functional enzyme is produced (production of
FATB enzymes or acyl-acyl carrier protein
thioesterases is suppressed by RNA interference)

e I PR R i U7 2 ) S AR A1 P 2 d , AT AR i e AT D1 25
VANVER], B A IR DT R K -~F- 4 i 182 1 iR
7K

Decreases the transport of saturated fatty acids out of
the plastid, thereby increasing their availability to
desaturation to 18:1 oleic acid; reduces the levels of

MONS87705 X

MON89788

i LA A ]
Monsanto
Company
(including fully
and partly owned
companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=60&Gene=fad2-1A%20(sense%20and%20antisense)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=59&Gene=fatb1-A%20(sense%20and%20antisense%20segments)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

saturated fatty acids and increases the levels of 18:1
oleic acid

PR dmo W 2 25 78 L HRL D R 7 LR BN MONB87708 X L #R A F
Dicamba Stenotrophomonas maltophilia | Dicamba mono-oxygenase enzyme MON&89788 Monsanto
tolerance strain DI-6 1 22 B B AR D il S IS JEG 0 T SR AT 2 52 B 3571 4 Company
Btk (including fully
Confers tolerance to the herbicide dicamba and partly owned
(2-methoxy-3,6-dichlorobenzoic acid) by using companies)
dicamba as substrate in an enzymatic reaction
PUECHRE | CPACPSPS | R ARHT 1A 1 bk CP4 54 R PRI R-3-FE R & B (EPSPS)
Glyphosate (aroA:CP4) | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase
tolerance strain CP4 (EPSPS) enzyme
e A0S B H B R 85 5 2 R0 5 DT R 37 50 S o
7S g A 52
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
b EH R | crylA105 | oA R cryla.105 & [ fHE crylAb, crylF il crylAc &2 H MON87751 X i LI ER A ]
0 Bacillus thuringiensis subsp. crylA.105 protein which comprises the crylAb, crylF | MON87701 X Monsanto
Lepidopteran Kumamotoensis and crylAc proteins MONS87708 X Company
insect T I 8 P AR TP i Y, T B HEL SR HT | MON89788 (including fully
resistance g and part_ly owned
Confers resistance to lepidopteran insects by selectively companies)
damaging their midgut lining
psgmE R | CY2ADZ | R G T Cry2AbS- Py 2 2
H Bacillus thuringiensis subsp. cry2Ab delta-endotoxin

Lepidopteran
insect
resistance

Kumamotoensis

i I 6 P BN B H B R R R T %
g A B dU

Confers resistance to lepidopteran insects by selectively
damaging their midgut lining



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=86&Gene=dmo
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=32&Gene=cry1A.105
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=21&Gene=cry2Ab2
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

b E R | crylAc B AT R Kurstaki crylAcd-HiF &
0 % HD73 crylAc delta-endotoxin
Lepidopteran Bacillus thuringiensis subsp. | i ot 326 43 14 il A 660 15 2 D o Ji il PR 37 %of
insect kurstaki strain HD73 fige i H B i
resistance Confers resistance to lepidopteran insects by selectively
W3 F A5 A U damaging their midgut lining
P HAR dmo Stenotrophomonas maltophilia
Dicamba strain DI-6 Z RN
herbicide Dicamba mono-oxygenase enzyme
FH 22 B B AR Dy il 5 IS JER P T R A5 T 2 -5 B 7] 14
Ptk
Confers tolerance to the herbicide dicamba
(2-methoxy-3,6-dichlorobenzoic acid) by using
e dicamba as substrate in an enzymatic reaction
L cpd epsps | IEAKT Il Pk CP4.
MW ) Groa:CPay | Agrobacterium tumefaciens | 5. i i G-3- R 4 (EPSPS)
Glyphosate strain CP4 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS)
tolerance enzyme
e R 0T B H IR PR 45 S R 7 5 AT R 37 55 S JBfE B
TS g A 52
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
Bkt s s | Pj.D6D R A6 EAIEE A MONB87769 X i LA ]
[ Primula juliae Delta 6 desaturase protein MON&89788 Monsanto
Modified oil/ fERELC PPN IR £, RBER T 5 o-3 Company
fatty acid JE MR+ )\ AR VU 4TR  (SDAD (including fully
Desaturates certain endogenous fatty acids resulting in and partly owned
the production of stearidonic acid (SDA), an omega-3 companies)
fatty acid
A15 EHANEEE E
o /iy | NC-Fad3 | B Delta 15 desaturase protein



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=17&Gene=cry1Ac
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=86&Gene=dmo
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=84&Gene=Pj.D6D
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=85&Gene=Nc.Fad3
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
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Neurospora crassa

LG Y PR R T R 1A, SBUERT & H -3

Modified oil/ Jlg iR+ )\ B MU 4R (SDAD
fatty acid Desaturates certain endogenous fatty acids resulting in
the production of stearidonic acid (SDA), an omega-3
fatty acid
\ \ T 5-J7 B PN R R 7 R -3k TR & il (EPSPS)
DU H B cp4 epsps | RJEAHT Bk CP4 5-enolpyruvulshikimate-3-phosphate synthase (EPSPS)
Glyphosate (aroA:CP4) Agrobacterium tumefaciens enzyme
tolerance strain CP4 ARG B IR 5 £ 0 3, MR 0 2 e 2
7 58 e ) T 32
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
BfZ 3 32 AMSL RIARMSLHURR B B R S L =
Schedule 3 32 independent and non-independent herbicide tolerancetransgenic canola events table
HFRIER A HE PR P B AR RILAR = TER ML
Target traits Gene Gene source Product and function Event Developer
PUEH B gat4621 A ZF AT T EH B N-2 Tk F2 67349 FEFS
Glyphosate Bacillus licheniformis Glyphosate N-acetyltransferase enzyme 61061 DuPont (Pioneer
tolerance PR BB S, T T S BRSO 24 | (Optimum®Glyca | Hi-Bred
Catalyzes the inactivation of glyphosate, conferring nola) International Inc.)
tolerance to glyphosate herbicides
P B cp4 AR AHT B Ak 5-Jii i P4 T R 9 B R -3- B R 5 il (EPSPS) GT200(RT200) it LA



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=8&GMTrait=Modified%20oil/fatty%20acid
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=43&Gene=gat4621
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

Glyphosate epsps(aroA | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase ( RoundupReady | Monsanto
tolerance :CP4) strain CP4 (EPSPS) enzyme ™Canola) Company
AR AT B R O 25 5 2% R 7 5 AT TR 37 0 5 e ok (including fully
77 S e A 32 A GT73(RT73) and partly owned
Decreases binding affinity for glyphosate, thereby ( RoundupReady companies)
conferring increased tolerance to glyphosate herbicide ™Canola)
DL H B goxv247 | 5 HFT R B H AL
Glyphosate Ochrobactrumanthropi strain | Glyphosate oxidase
tolerance LBAA 0 T A e B AR R R SR R (AMPA) FI 2,
PR R 37 %o S e ok ) RO i 52 42
Confers tolerance to glyphosate herbicides by
degrading glyphosate into aminomethylphosphonic acid
(AMPA) and glyoxylate
DB S bar WK R 1A P22 R N- B 72 g HCN10(Topas19/2 | FEHAEY)EL Y
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme ) Bayer CropScience
tolerance WL A R AR (LTEE) GRS (LibertyLink™Ind | (including fully
Eliminates herbicidal activity of glufosinate ependence™) and partly owned
(phosphinothricin) herbicides by acetylation HCNO92(Topas19/2) | companies)
(LibertyLink™Inn
‘ B 22 o R DR AL I 11 I ovator™)
piEFyuE | netl KIGHT B Tnb ¥ 8 Neomycin phosphotransferase 1l enzyme
Antibiotic Escherichiacoli Tn5 A A AR T I AR B 2 W Rm R E R
resistance transposon P
Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection
DB S pat(syn) TAEEHSGERERERR Tu | B2 ER N-CBHH B HCN28(T45) FEHAER
Glufosinate 494 & B pat B Phosphinothricin N-acetyltransferase (pat) enzyme (InVigor™Canola | Bayer CropScience
tolerance W ZRE T PR (B2 3D IIRREE TE ) (including fully

Synthetic form of pat gene
derived from Streptomyces
viridochromogenes
strainTu494

Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

and partly owned
companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=8&Gene=goxv247
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=18&Gene=nptII
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=4&Gene=pat%20(syn)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

AR cp4 AR ACHT B Ak 5-Jii i P4 T PR 7 B -3~ R 5 il (EPSPS) MON88302 i LA A ]
Glyphosate epsps(aroA | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (TruFlex™Round | Monsanto
tolerance :CP4) strain CP4 (EPSPS) enzyme upReady™Canola) | Company
Er AT B B O 245 5 2% R 7 5 AT TR 37 0 5 e o (including fully
) O 5 f e 2 and partly owned
Decreases binding affinity for glyphosate, thereby companies)
conferring increased tolerance to glyphosate herbicide
DB S bar WK R 1A P22 R N- B 72 g MS1(B91-4) FEHAER 2
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme (InVigor™Canola | Bayer CropScience
tolerance it C B PR (B2 3D IRREVETE ) (including fully
Eliminates herbicidal activity of glufosinate and partly owned
(phosphinothricin) herbicides by acetylation RF1(B93-101) companies)
(InVigor™cCanola
‘ e SEURT BZPERLIR (mase) i )
WA E R | barnase e b 2 fLkE _ barnase ribonuclease (rnase) enzyme
Bacillus amyloliquefaciens I TR 25 B Z N 1) RNA P24 S 85UV AR | RF2(B94-2)
Male sterility = (InVigor™Canola
Causes male sterility by interfering with RNA )
production in the tapetum cells of the anther
, - WL T R R 11
ﬁﬁz%jﬁﬁ nptll N ﬁ_TnS %@% Neomycin phosphotransferase 11 enzyme
Antibiotic Escherichiacoli Tn TS K i AR 24 5 2 PR O
resistance transposon ,
AR
Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection
DB S bar WK R 1A 22 R N- Bk #2 Bilg MS8 FEHARR 2
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme (InVigor™Canola | Bayer CropScience
tolerance it S B PR (B2 3D IIRREETE ) (including fully

Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

AT B AZ R (mase) T

RF3
(InVigor™Canola
)

and partly owned
companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=15&GMTrait=Male%20sterility
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=2&Gene=barnase
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=18&Gene=nptII
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

AT HR | barnase TREVER AT barnase ribonuclease (rnase) enzyme
Bacillu samyloliquefaciens IS A8 24 G0 FE 4 ) RNA P A S B A
Male sterility i
Causes male sterility by interfering with RNA
production in the tapetum cells of the anther
PURAN bxn Jiti 8 e, 7 A PR LA 7K e OXY-235 FEHAER
Oxynil Klebsiellapneumoniae subsp. | Nitrilase enzyme (Navigator™Cano | Bayer CropScience
herbicide Ozaenae TH BRI SRR R BR S CnBoR ) la) (including fully
tolerance Eliminates herbicidal activity of oxynil herbicides (eg. and partly owned
Bromoxynil) companies)
PRI bar WK R A 22 R N- Ik #2 lg PHY14 FEHAEDRL S
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme PHY23 Bayer CropScience
tolerance I LA R (B2 R 2 MBI PHY35 (including fully
Eliminates herbicidal activity of glufosinate PHY36 and partly owned
(phosphinothricin) herbicides by acetylation companies)
\ ZEAUFT B AZ IR (mase) 1§
Mt A | barnase FE e 2 FRUAT TR barnase ribonuclease (rnase) enzyme
Bacillus amyloliquefaciens | i ish 41 7% 258 2 41 Hurb ) RNA 726 S EHEPE AR
Male sterility 5
Causes male sterility by interfering with RNA
production in the tapetum cells of the anther
S ZF FORT B AZ R A T i 1) 75
E@WE parstar ﬁ*@*ﬁ% fkr . barnase ribonuclease inhibitor
Fertility Bacillus amyloliquefaciens | o o) : o e A2 A2 M Xt 50 J2 4001 £
restoration SRS
Restores fertility by repressing the inhibitory effect of
barnase on tapetum
DB S bar WK R 1A B 22 B R N- 2Tk 55 R g HCN92 X FEHARR 2
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme MON&88302 Bayer CropScience
tolerance T SRR R (B2 W) IRREE (LibertyLink™Inn | (including fully



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=15&GMTrait=Male%20sterility
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=2&Gene=barnase
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=3&GMTrait=Oxynil%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=3&GMTrait=Oxynil%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=3&GMTrait=Oxynil%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=5&Gene=bxn
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=15&GMTrait=Male%20sterility
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=16&GMTrait=Fertility%20restoration
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=16&GMTrait=Fertility%20restoration
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=2&Gene=barnase
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=3&Gene=barstar
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
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Eliminates herbicidal activity of glufosinate

ovator™ X TruFle

and partly owned

(phosphinothricin) herbicides by acetylation X companies)
I T™RoundupReady
BHE 22 T R RIR A FE I 11 I ™Canola)
preaERputE | nptll KIAFE Tnb i a1 Neomycin phosphotransferase 11 enzyme
Antibiotic Escherichiacoli Tn5 A A EYIE TR IR AU R 2 B R R E R
resistance transposon B
Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection
DU bar WK BE R A B2 R N- LIRS I MS8 X RF3 FEHAEYIRL
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme (InVigor™Canola | Bayer CropScience
tolerance WL Z B R B (LR IBR S ) (including fully
Eliminates herbicidal activity of glufosinate and partly owned
(phosphinothricin) herbicides by acetylation companies)
‘ ) N SEAUFF BN (mase)
A K arnase e b 2 f kT _ barnase ribonuclease (rnase) enzyme
Bacillus amyloliquefaciens | jijct T4 4626 4R 85 24N 1) RNA 72 S SR
Male sterility 5
Causes male sterility by interfering with RNA
production in the tapetum cells of the anther
" barstar R S HFF AR A R R B85 71
A @_ VRE zﬁ{ﬁ?}%j@ﬁﬂ faci barnase ribonuclease inhibitor
Fertility ACITLS amYIOTQUETACIENS | s ot 3 25 LT 8 A WA X PR R 2y 40 £ 1)

restoration

KKEAE T
Restores fertility by repressing the inhibitory effect of
barnase on tapetum
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AR gat4601 HIA 2 f TR BB N- L4 R i 73496 X RF3 iRl
Glyphosate Bacilluslicheniformis Glyphosate N-acetyltransferase enzyme MON88302 X RF3 | DuPont (Pioneer
tolerance AL BT B R0, T30 B T B R 5 A i 32 A Hi-Bred
Catalyzes the inactivation of glyphosate, conferring International Inc.)
tolerance to glyphosate herbicides
PR S bar WK R 1A B2 R N-Z Bk 5 R i
Glufosinate Streptomyces hygroscopicus | Phosphinothricin N-acetyltransferase (pat) enzyme
tolerance BT OB PR BB (B2 B3R IBRELIE M
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
TP T 2% K A% T T i) 751
S| DS | e peme ibomuclense mbi
Fertility Bacillus amyloliquefaclens | 5 4] 5 i F i e i e R X R0 22y 0 £
restoration SRS S
Restores fertility by repressing the inhibitory effect of
barnase on tapetum
DB S pat(syn) T4 B BRI Tud9d B | 2B R N-Lt %2 HCN28 X FEHAER 2
Glufosinate A T pat FEA Phosphinothricin N-acetyltransferase (pat) enzyme MON88302 Bayer CropScience
tolerance Synthetic form of pat gene I BRI PR (B2 2D IRREE M (InVigor™ x (including fully
derived from Eliminates herbicidal activity of glufosinate TruFle X and partly owned
Streptomyces (phosphinothricin) herbicides by acetylation ™RoundupReady companies)
viridochromogenes ™Canola)
strainTu494 57 5 1 BRI 3 B 1R -3- W IR 5 il (EPSPS)
5-enolpyruvulshikimate-3-phosphate synthase
DU H B cp4 epsps (EPSPS) enzyme
Glyphosate jaroAcee A B 5 £ R 7 TG T 5

AR ACHT B Ak
Agrobacterium tumefaciens
strain CP4

7R B8 e PR T 52 4
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
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PUEH B cpaepsps | HRJE AT bk 5-J¢is B P B I 3 B 1R -3- W IR 5 Wil (EPSPS) MONB88302 X MS8 | i Ll #i 2 w]
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase XRF3 Monsanto
tolerance ) strain CP4 (EPSPS) enzyme (InVigor™ X Company
WA R B H B 45 A 36 00, AT T3 B H R | Trule x (including fully
T v A 52 1 ™RoundupReady and part_ly owned
Decreases binding affinity for glyphosate, thereby ™Canola) companies)
conferring increased tolerance to glyphosate herbicide
— o B2 B N-ZBEEE R
ﬁﬁ@‘_% bar WK BERE ) Phosphinothricin N-acetyltransferase (pat) enzyme
wamw Streptomyces hyQroscopicus | si s 7, b4 1 ki e (B2 20) HIBRED TR M
tolerance Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
FMBEZPEZIR (mase) i
‘ N e barnase ribonuclease (rnase) enzyme
HEPEAR 3 | DAMNBSe | e SE T i i . :
S Z_:‘ = Q A \E" 4 N
B Bacillus amyloliquefaciens Eﬁ%%ﬁ,%%iﬂw$mmM#EfﬁwﬁT
- B
Male sterility Causes male sterility by interfering with RNA
production in the tapetum cells of the anther
25 b b 2 FURT B AZ W A% T T 1) 75
AR barstar S\ e barnase ribonuclease inhibitor
Fertility FRUE A 2 AT T o e e L e \
restoration Bacillus amy|0|iquefaciens ﬁﬂﬁﬂ%ﬂﬂ‘?@ﬂ*Z*E*Z@ﬁi@ﬁ%@%}%ﬁ@?mﬁ?u ﬂf)zﬁ
KKEAE T
Restores fertility by repressing the inhibitory effect of
barnase on tapetum
e H B cp4 AR ACHT B Ak 5-¢is 5 P B I 3 B 1R -3- W IR 5 il (EPSPS) MS1X MONB88302 | FEH-{EMRl 4
Glyphosate epsps(aroA | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (InVigor™ X Bayer CropScience
tolerance :CP4) strain CP4 (EPSPS) enzyme TruFle X (including fully
AR B E I 45 2 S50 7, TG T3 50 H B3 % | ™wRoundupReady | and partly owned

770 S v TR 52 1

™Canola)

companies)
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Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide

22 R 3 N- LIk R Bl

P A bar WK R A Phosphinothricin N-acetyltransferase (pat) enzyme
Glufosinate Streptomyces hygroscopicus | iiid Z WAL T BR AR (BEZ2 P ED BIBREIETE
tolerance Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
HEPEAE H 1 FAERD 2 FUAT B _ P RAZPEIZIR (mase) i
arnase Bacillus amyloliquefaciens barnase ribonuclease (rnase) enzyme
Male sterility T FPAE LG GRS Z 40 H ) RNA 72 3 3 EAS
=y
B
Causes male sterility by interfering with RNA
production in the tapetum cells of the anther
W L2 R R IR AL AL Il 1 g
. ‘ nptll . - Neomycin phosphotransferase Il enzyme
AR SR TS P T RE T X T 562 8 2P
resistance transposon LR . .
Allows transformed plants to metabolize heomycin and
kanamycin antibiotics during selection
DU bar WK B B R B2 B3 N- LI 75 MS1XRF1(PGS1) | FEHAEYELY
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme Bayer CropScience
tolerance T ZFRACTEBR R (B2 R MBREE (InVigor™cCanola | (including fully
Eliminates herbicidal activity of glufosinate ) and partly owned
(phosphinothricin) herbicides by acetylation MS1 X RF2(PGS2) companies)
. e bt (InVigor™Canola
SFAUAT BEAZPEIZER (mase) 1 )
) b . . barnase ribonuclease (rnase) enzyme
HEPEANE 5 arnase AR AR T FPAE LG GRS Z 40 ) RNA 72 3 SO EA
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Bacillus amyloliquefaciens = MS1 X RF3
Male sterility Causes male sterility by interfering with RNA (Invigor™cCanola
production in the tapetum cells of the anther )
2 FOT TR A A TR il 1 77
. . barnase ribonuclease inhibitor
Bk | barstar ) RERD 2 AT _ SEEL 00 2 LT 8 A A 0 2 e 1
Fertility Bacillus amyloliquefaciens e A
restoration Restores fertility by repressing the inhibitory effect of
barnase on tapetum
W L2 R R IR A2 Il 1 g
. . . Neomycin phosphotransferase Il enzyme
o | nptll i PN . e ) i =
PR ST TS I T P E T (U7 R 3
Antibiotic Escherichiacoli Tn5 B 3
. t =
resistance ranspason Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection
PUEH B cp4 RRIE AT TR PR 575 B P B I 3 B 1R -3- W IR 5 il (EPSPS) MS8X MON88302 | FEH-{EMA} 4
Glyphosate epsps(aroA | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (InVigor™ X Bayer CropScience
tolerance :CP4) strain CP4 (EPSPS) enzyme TruFle X (including fully
AR B E I 45 2 S50 3, MG 7% 50 H B3 % | ™wRoundupReady | and partly owned
571 S v T 32 ™Canola) companies)
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
— o B2 B N-ZBEEE R
ﬁﬁ@‘_% bar WK BERE ) Phosphinothricin N-acetyltransferase (pat) enzyme
G:”fos'”ate Streptomyces hyQroscopicus | si s 7, b4 1 b (B2 20) HIBRED TR M
tolerance

barnase

Eliminates  herbicidal  activity of
(phosphinothricin) herbicides by acetylation

glufosinate

FHIF 2R (mase) i
barnase ribonuclease (rnase) enzyme
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AT FRUE R 2 AT T T FPAE LG GRS Z 40 ) RNA 722 3 3P EA

EH Bacillus amyloliquefaciens IS

Male sterility Causes male sterility by interfering with RNA
production in the tapetum cells of the anther

DB S bar WK R 1A L2 R 3R N- LT 7 il MS8 X RF3 X FEHAER

Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme GT73(RT73) Bayer CropScience

tolerance W Z R PR (B2 3D IIRREE TE (including fully
Eliminates  herbicidal ~ activity of  glufosinate and partly owned
(phosphinothricin) herbicides by acetylation companies)
ZFAUAT BEAZPEIZER (mase) iy

) b . . barnase ribonuclease (rnase) enzyme

HEPEANE 5 arnase e b 2 fL kT _ T FPAE LG GRS Z 40 ) RNA 722 3 EA

Bacillus amyloliquefaciens &

Male sterility Causes male sterility by interfering with RNA
production in the tapetum cells of the anther

" NP— ZF FELRT T AL B AL R 0 1 71

A @_ W/E barstar zﬁ{ﬁ?}% @Tﬂ faci barnase ribonuclease inhibitor

Fertility ACHTS amyIOGUEIACIENS 3 ie 400 ) 2 T A WAk g 0 40 2 0 1 )

restoration SR B
Restores fertility by repressing the inhibitory effect of
barnase on tapetum
5~ B2 7 B R 7 B IR -3- T R 5 (EPSPS)

L e 5-enolpyruvulshikimate-3-phosphate synthase
TGﬁhlfgpr:%g?jte cp4 eApngFs) 4 igrobafteﬁtﬁkntumefaciens (EPSPSLenzyme N N s
tolerance (aroA: strain CP4 PR R 225 45 SR DA T 0 5 A
) 5 TR O T

Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=15&GMTrait=Male%20sterility
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=15&GMTrait=Male%20sterility
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=16&GMTrait=Fertility%20restoration
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=16&GMTrait=Fertility%20restoration
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=2&Gene=barnase
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=3&Gene=barstar
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

H B A

U H Bk goxv247 T EAF Glyphosate oxidase

Glyphosate Ochrobactrumanthropi strain | 3@ %5 5 H R & 3 LR (AMPA) Al 2.1

tolerance LBAA PR 37 X S e ok S 77 RO i 52 42
Confers tolerance to glyphosate herbicides by
degrading glyphosate into aminomethylphosphonic acid
(AMPA) and glyoxylate

L H B cp4 R AR R S5-I B A WA R 2 R -3- R & i (EPSPS) RF1XMON88302 | FFHAEYElE

Glyphosate epsps(aroA | Agrobacteriumtumefaciens 5-enolpyruvulshikimate-3-phosphate synthase Bayer CropScience

tolerance :CP4) strain CP4 (EPSPS) enzyme (InVigor™ X (including fully
AR AR X ST IR ) 285 21 A0 g 5 AT 776 B I BR 2 | TruFle X and partly owned
TR fe R 52 14 ™RoundupReady | companies)
Decreases binding affinity for glyphosate, thereby ™Canola)
conferring increased tolerance to glyphosate herbicide

s et RF2 X MON&88302

PRI bar OB _ P22 R N- LB 72 g (InVigor™ X

Glufosinate Streptomyces hygroscopicus | phosphinothricin N-acetyltransferase (pat) enzyme TruFle X

tolerance ST LR R B (23D MRROEYE | mRoundupReady
Eliminates herbicidal activity of glufosinate ™Canola)
(phosphinothricin) herbicides by acetylation
ZF FORT B AZ W A TR 0 1) 75

b barstar N . barnase ribonuclease inhibitor

s WUEh i S 0 3 B R R 2 ) £

ertility Bacillus amyloliquefaciens

restoration RIS H )
Restores fertility by repressing the inhibitory effect of
barnase on tapetum

nptll WL L2 TR R IR LRI 11 g

AR P
Antibiotic

KIGATE Tnb ¥ -1

Escherichiacoli Tn5

Neomycin phosphotransferase 1l enzyme



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=8&Gene=goxv247
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=16&GMTrait=Fertility%20restoration
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=16&GMTrait=Fertility%20restoration
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=1&Gene=bar
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=3&Gene=barstar
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=18&Gene=nptII
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

resistance transposon T L R AE i I U B R B A e
Pk %

Allows transformed plants to metabolize neomycin and
kanamycin antibiotics during selection

PR 4 28 MHCLHIRR NI E R TR EH

Schedule 4 28 independent herbicide tolerance transgenic maize events

EEANERN 23N ke PRI SRR 74 S A ML HF TFR N

Target traits Gene Gene source Product and function Event Developer




P 5 &
L2:d
Lepidopteran
insect
resistance

L H &
L2
Coleopteran
insect
resistance

L H B
L2
Coleopteran
insect
resistance

DB e B
Glufosinate
tolerance

crylF

cry34Abl

cry35Abl

pat

Tz < 2 AT AR i
Bacillus thuringiensis var.
Aizawai

Iz AT T T Pk PS149B1
Bacillus thuringiensis strain
PS149B1

Iz A AT T E vk PS149B1
Bacillus thuringiensis strain
PS149B1

SO B N
Streptomyces
viridochromogenes

crylFs-IN 75 %

crylF delta-endotoxin

T R PR RRIR i AT 3 0 6t B R
Ptk

Confers resistance to lepidopteran insects by
selectively damaging their midgut lining

cry34abl18-H & &

cry34Abl delta-endotoxin

AL 30 P A A v iy P R 3 e A H B e R
ol TORAR - B

Confers resistance to coleopteran insects particularly
corn rootworm by selectively damaging their midgut
lining

cry35abl18-H#H &

cry35Abl delta-endotoxin

AL 30k R P RIS v i P TR 3 e A H B e R
ol B R AR I F AT

Confers resistance to coleopteran insects particularly
corn rootworm by selectively damaging their midgut
lining

22 R N-L k5 R g

Phosphinothricin N-acetyltransferase(pat) enzyme
I AR AR B (B2 3D IBRELE I
eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

4114

3

DuPont (Pioneer
Hi-Bred
International Inc.)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=16&Gene=cry1F
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=39&Gene=cry34Ab1
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=40&Gene=cry35Ab1
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

Pt pat SO B N B2 B R N-Z B R il 59122 W) PG i A A PR 2 7]
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme (Herculex™ RW) | Fi#tF5
tolerance viridochromogenes I OB PR R (B2 B2 MBREE M Dow AgroSciences
eliminates  herbicidal activity of glufosinate LLC and DuPont
(phosphinothricin) herbicides by acetylation (Pioneer  Hi-Bred
International Inc.)
PURGBE R | Cry34ADL | 355 & 2R fUAT B bk PS149B1 | cry34abls- R
0 Bacillus thuringiensis strain cry34Ab1 delta-endotoxin
Coleopteran PS149B1 ST U BB T P, kT B sk
Insect ol e AR F A Pk
resistance Confers resistance to coleopteran insects particularly
corn rootworm by selectively damaging their midgut
lining
Pz G AT BB PS149BL | (1 3sap15-p 2
P H B cry35Abl Bacillus thuringiensis strain cr§35Ab1 dz\jltjfidotoxin
i PS149Bl SIS EPE PSR F U P L, kT % T L
Coleopteran SLRBFHR I  04E
Insect Confers resistance to coleopteran insects particularly
resistance corn rootworm by selectively damaging their midgut
lining
ke | pat G R WE22 B % N- LR Rl 676 FEF
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme 678 DuPont (Pioneer
tolerance viridochromogenes Wit 2B R R (B2 MFREEE | 680 Hi-Bred
Eliminates herbicidal activity of glufosinate International Inc.)
(phosphinothricin) herbicides by acetylation
DNA JERIE R4 HI 3L AL il
HEpE AT | dam PN7 LR DNA adenine methylase enzyme
Escherichia coli W REAE LG FITER 1 A S BUBEA T
Male sterility Confers male sterility by interfering with the

production of functional anthers and pollen



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=39&Gene=cry34Ab1
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=40&Gene=cry35Ab1
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=15&GMTrait=Male%20sterility
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=41&Gene=dam
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

PUBENEARSE | zm-hra ES/S TS o B 77 ) LB FLIR 15 B CALS) 98140 FEHS
Sulfonylurea Zea mays Herbicide tolerant acetolactase synthase (als) enzyme (Optimum™ DuPont  (Pioneer
herbicide T ¥ i 2P LR B FICHE A1 1] 771 SR B B PV B B P IR | GAT™) Hi-Bred
tolerance 2K DR A TR International Inc.)
Confers tolerance to acetolactate synthase-inhibiting
herbicides such as sulfonylurea and imidazolinone
PLECHRE | 0atO2L | A SR AT B[ N- 2R B
Glyphosate Bacillus licheniformis Glyphosate N-acetyltransferase enzyme
tolerance (AT, BT S AR S 52 1
Catalyzes the inactivation of glyphosate,conferring
tolerance to glyphosate herbicides
il H E | crylAb Jh s AT T crylAbS- N F: 5 Bt10 JeIEik
=2 Bacillus thuringiensis subsp. crylAb delta-endotoxin (Bt10) Syngenta
Lepidopteran kurstaki JE A2 M A O R B ) R TR R R T
insect X i H B R e
resistance Confers resistance to lepidopteran insects by
selectively damaging their midgut lining
yokigg | PR SRt P (BRI B2 1% N-Z LR
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme
tolerance viridochromogenes ST AL RS (B2 30 MRSt
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
. " B - P Tt e g
ﬁ—%?m@ bla iﬂﬁ’*f. i Beta lactamase enzyme
Antibiotic Escherichia col R B - PR HS HTAE 4%, R P4k

Detoxifies beta lactam antibiotics such as ampicillin



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=42&Gene=zm-hra
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=43&Gene=gat4621
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=26&Gene=cry1Ab
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=34&Gene=bla
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta

Pt pat gt e R R e B2 TR N- LI G Btll (X4334CBR, | Jz1Eik
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme X4734CBR) Syngenta
tolerance viridochromogenes BT ORI PR (B2 3D IBRELE M (Agrisure™

Eliminates herbicidal activity of glufosinate CB/LL)

(phosphinothricin) herbicides by acetylation

crylAbd- N #F &
g E | CrylADb Th o G 2E AT cryLAb delta-endotoxin
# Bacillus thuringiensis subsp. | 5 i i # 1 SR 390 ] B2t B e s P BBkt 7
Lepidopteran Kurstaki SHE B B
insect Confers resistance to lepidopteran insects by
resistance selectively damaging their midgut lining
g H & | crylAb Tz G AT B crylAbs- N 7 % Bt176 (176) Je1EIE
=2 Bacillus thuringiensis subsp. crylAb delta-endotoxin (NaturGard Syngenta
Lepidopteran kurstaki T PR A 5 B R i N BRI T | KnockOut™,
insect xof i H B R Maximizer™)
resistance Confers resistance to lepidopteran insects by

selectively damaging their midgut lining
T PR R H 2L 1 N-Z B S
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme
tolerance It ORI PR (BE2 B3 MIBRFIE

Eliminates herbicidal activity of glufosinate

(phosphinothricin) herbicides by acetylation

" B- Py I

PULFRDE bla Kﬂijﬂ i Beta lactamase enzyme
Antibiotic Escherichia coll 0 B - R, MRS

Detoxifies beta lactam antibiotics such as ampicillin



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=26&Gene=cry1Ab
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=26&Gene=cry1Ab
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=34&Gene=bla
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta

PR R bar WK R 22 R N- Bk #2 lg CBH-351 FEHAEMHRL S

Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme (Starlink™ Bayer CropScience

tolerance It WA R AR B (B2 ) MIRREETE | Maize) (including fully and
Eliminates herbicidal activity of glufosinate partly owned
(phosphinothricin) herbicides by acetylation companies)
cry9Cs-N & %
cry9C delta endotoxin

R R | cy9C 95 2% S S FRUAT TR L A B S EE MEHR o A B, T X ) st

=z Bacillus _thuri_ngiensis subsp. Bk

Lepidopteran tolworthi strain BTS02618A Confers resistance to lepidopteran insects by

Insect selectively damaging their midgut lining

resistance

‘ X B- P Pk 1% ity

ﬁf{%mﬁ bla S T Beta lactamase enzyme

Antibiotic Cxchorioia coli R B - LA R, AR

resistance scherichia cotl Detoxifies beta lactam antibiotics such as ampicillin

Pt 2,4-D aad-1 T4 BB E AT b G OB | D7 R IR TR XU ERE 1 (AAD-D) A DAS40278 B QR AR A PR 22 7]

2,4-D ) aad-1 FE[F Aryloxyalkanoate dioxygenase 1 (AAD-1) protein (Enlist™ Maize) | Dow Agro Sciences

tolerance Synthetic form of the aad-1 0 30 o AR A e i o7 SR R SR T R 2R PR LT R LLC

gene from Sphingobium A RARRE 2,4-D BRI
herbicidovorans Detoxifies 2,4-D herbicide by side-chain degradation

and degrades the R-enantiomers of
aryloxyphenoxypropionate herbicides

il H R | crylAc T AT Kurstaki B Ak | cryl Acs-N B & DBT418 i LA ]

=z HD73 crylAc delta-endotoxin (Bt Xtra™ Monsanto

Lepidopteran Bacillus thuringiensis subsp. I PV A A R R R R RS ORI T | Maize) Company

insect
resistance

kurstaki strain HD73

X H B B
Confers resistance to lepidopteran insects by
selectively damaging their midgut lining

(including fully and
partly owned
companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=35&Gene=cry9C
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=34&Gene=bla
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=88&Gene=aad-1
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=17&Gene=cry1Ac
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

PR R bar WK R B 22 B R N- LBk FE I
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme
tolerance I O BRI (B2 TR R EE L
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
\ _ N 5 B
s pint LY Protease inhibitor protein
Insect resistance Solanum tuberosum S L WG 4 FO T 9 A 70 A TR P 0 B
JURTL A BE
Enhances defense against insect predators by
reducing the digestibility and nutritional quality of the
PAERDUE leaves
Antibiotic bla e
resistance égﬁgiia coli B- A B i g
Beta lactamase enzyme
fRRR B -NBECRITAE R B, IR IUAR
Detoxifies beta lactam antibiotics such as ampicillin
P bar WK BE R 1A L2 R 3R N- LTk 7 il DLL25 (B16) i th#R~ 7]
Glufosinate Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme Monsanto
tolerance I O AT BRI (B2 BR A L Company
Eliminates herbicidal activity of glufosinate (including fully and
(phosphinothricin) herbicides by acetylation partly owned
companies)
o B - P e i ity
g Ry | bla Kt Beta lactamase enzyme
Antibiotic Escherichia coli % B -SRI AE RIS R, AT MK
resistance

Detoxifies beta lactam antibiotics such as ampicillin



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/commercialtrait/default.asp?TraitTypeID=2&Trait=Insect%20Resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=48&Gene=pinII
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=34&Gene=bla
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=34&Gene=bla
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

U mepsps T K Zea mays EPSP & %y (EPSPS) 1&1fi GA21 A LA =]
Glyphosate Modified 5-enolpyruvylshikimate-3-phosphate | (Roundup Monsanto
tolerance synthase (EPSPS) enzyme Ready™ Maize, Company
(A B H s = A ke Agrisure™GT) (including fully and
Confers tolerance to glyphosate herbicides partly owned
companies)
PUEH B 2mepsps T K Zea mays 5-Jfs i 743 T P 2 B R - 3- B R 5 il (CWURAZ ) HCEM485 5 [ i 2 UM 14k
Glyphosate 5-enolpyruvyl  shikimate-3-phosphate  synthase A TR AT
tolerance enzyme (double mutant version) Stine Seed Farm,
BRARoNT B H B R 45 G SR A0 77, AT 3G oot 2 H BB Inc (USA)
LR AT 2 A
Decreases binding affinity for glyphosate, thereby
increasing tolerance to glyphosate herbicide
PUEH goxv247 NG BT B ARG MON832 i LA
Glyphosate Ochrobactrum anthropi strain Glyphosate oxidase (Roundup Monsanto
tolerance LBAA B PR N R LR (AMPA) FIZEEEZ | Ready™ Maize) Company
Confers tolerance to glyphosate herbicides by (including fully and
degrading glyphosate into aminomethylphosphonic partly owned
acid (AMPA) and glyoxylate companies)
PUEH Bk Cp4 epsps | AR A I 5-Jd i TU A AR 2 HER — 3 — R & Bl (EPSPS)
Glyphosate (aroA:CP4 | agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase
tolerance ) strain CP4 (EPSPS) enzyme
I R A 5 B IR 5 5 0 T SRS S H T 32 17k
Decreases binding affinity for glyphosate, thereby
N i notll conferring increased tolerance to glyphosate herbicide
S 7 T TR B 11 I
Antibiotic Neomycin phosphotransferase 11 enzyme
resistance Kt

Escherichia coli

A5 P AL A0 A 7 248 PR A B B 22 T SRR R R

Allows transformed plants to metabolize neomycin
and kanamycin antibiotics during selection



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=46&Gene=mepsps
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=22&Gene=2mepsps
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=49&DevelopedBy=Stine%20Seed%20Farm,%20Inc%20(USA)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=49&DevelopedBy=Stine%20Seed%20Farm,%20Inc%20(USA)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=8&Gene=goxv247
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=18&Gene=nptII
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

Pl HE | cry3Bbl T AT A-M B3 cry3Bbl MON87411 i LA A ]
=2 Bacillus thuringiensis subsp. cry3Bbl delta endotoxin Monsanto
Coleopteran kumamotoensis A R AR R P T X H R Company
insect T T AR I (including fully and
resistance Confers resistance to coleopteran insects particularly partly owned
corn rootworm by selectively damaging their midgut companies)
lining
PR | BLSES, | AT _ 54 X PR SE 50 — 3— BB & PG (EPSPS)
Glyphosate ' Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase
tolerance ) strain CP4 (EPSPS) enzyme
ARSI A 45 5 0 SRAS S B 52 1
Decreases binding affinity for glyphosate, thereby
conferring increased tolerance to glyphosate herbicide
& WCR snf7 ZE[X 1) 2400p Jr By UE RNA %
pogmH R | 2 ‘ S -
it PR Double-stranded RNA transcript containing a 240 bp
Coleopteran Vl\ge_stgrnt_Corn_ R(.)]? tworm if fragment of the WCR snf7 gene
insect (Diabrotica virgifera VITGlIera) | o -4t -8 i1 Snf7 BB ThE, 7S
resistance 7 FRMRABE T,
RNA interference resulting to down-regulation of the
function of the targeted Snf7 gene leading to Western
Corn Rootworm mortality.
Pl HR dmo W& 22 2 78 £ F I 2 HR BN MON87419 i LA ]
Dicamba Stenotrophomonas maltophilia | Dicamba mono-oxygenase enzyme (nfa) Monsanto
tolerance strain DI-6 122 FERAE i S5 S JE ) T SRATHI 22 BB Bk 55577 Company
HEAR K (including fully and
Confers tolerance to the herbicide dicamba partly owned
(2-methoxy-3,6-dichlorobenzoic acid) by using companies)
dicamba as substrate in an enzymatic reaction
L pat Gt R 44 12 N-2. B 7



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=31&Gene=cry3Bb1
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=104&Gene=dvsnf7
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=27&GMTrait=Dicamba%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=86&Gene=dmo
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=38&Gene=pat
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

Glufosinate

Streptomyces

Phosphinothricin N-acetyltransferase(pat) enzyme

tolerance viridochromogenes i OB TE R B (B2 R MIBRELIE T
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
e H Bk cpdepsps | MRJEAHT B 5-¢is i 3 U R R 7 1 — 3— B IR & Uil (EPSPS) | MONB87427 Tl
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (Roundup Ready™ | Monsanto
tolerance ) strain CP4 (EPSPS) enzyme Maize) Company
AT BEARS B B 0 S5 A T RS B B 52 14 NK603 (including fully and
Decreases binding affinity for glyphosate, thereby (Roundup Ready™ | partly owned
conferring increased tolerance to glyphosate herbicide | 2 Maize) companies)
PrEsH g cpdepsps | AR ARAT R -4 1 X N R R 2F F R — 3 — IR & Al (EPSPS) | MONB8017 i LA =]
Glyphosate (aroA:CP4 | Agrobacterium tumefaciens 5-enolpyruvulshikimate-3-phosphate synthase (YieldGard™ VT™ | Monsanto
tolerance ) strain CP4 (EPSPS) enzyme Rootworm™ RR2) | Company
AT BEAR S B B 0 S5 A 7T RS B B 52 14 (including fully and
Decreases binding affinity for glyphosate, thereby partly owned
conferring increased tolerance to glyphosate herbicide companies)
A-P#F cry3Bbl
Powg @ H R | cry3Bbl i (L] cry3Bb1 delta endotoxin
L2 Bacillus thuringiensis subsp. T I e B AR i RS, T o 3 H B R
Coleopteran kumamotoensis SR FRARRT 1 (0
Insect Confers resistance to coleopteran insects particularly
resistance corn rootworm by selectively damaging their midgut
lining
PUHH B 2mepsps BN -4 B TN BRI R 7 IR -3- Ik TR A il (RURAZAY) MZHGO0JG Je kiR
Glyphosate Zea mays 5-enolpyruvyl shikimate-3-phosphate synthase (nfa) Syngenta
tolerance enzyme (double mutant version)

B AT S H B R 25 A S A D7, DT 3G ke B B
R R 52 4

Decreases binding affinity for glyphosate, thereby
increasing tolerance to glyphosate herbicide



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=7&Gene=cp4%20epsps%20(aroA:CP4)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
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Pt pat SO B N B2 B R N-Z Bk 5 R i
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme
tolerance viridochromogenes BT ORI PR (B2 3D IBRELE M
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
P @ H B | cry3Bbl IR AT A-M# % cry3Bbl MZIR098 Je1bik
=2 Bacillus thuringiensis subsp. cry3Bbl delta endotoxin Syngenta
Coleopteran Kumamotoensis T I e B B i RS, T 3 H B R
insect ST AAR B
resistance Confers resistance to coleopteran insects particularly
corn rootworm by selectively damaging their midgut
lining
&6 cry3AS-H &
FoEE A R | Mory3A T2 B 2 5 U B 1A Modifie}é cry3A delta-endotoxin
h R ErRID IR crySAJEI | sanjot e e AR o PR ABE, TG T % 0 Y sk
Coleopteran Synthetic form of cry3A gene Wl & K RS H [ BT Confers resistance to
Insect from Bacillus thuringiensis coleopteran insects particularly corn rootworm pests
resistance subsp. tenebrionis by selectively damaging their midgut lining
BE22 R N-L Bk EC R g
NN pat o et Phosphinothricin N-acetyltransferase(pat) enzyme
LA ey LR MBI AR (B2 MRS
Glufosinate _trgdptorr]n yces Eliminates herbicidal activity of glufosinate
tolerance viridochromogenes (phosphinothricin) herbicides by acetylation
P pat (syn) SROBERE R Tu 494 tR &R BE22 R N- LB #2 ilg T14 FEHARR 2
Glufosinate Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme (Liberty Link™ Bayer CropScience
tolerance viridochromogenes strain Tu W 2 EAL SRR B (B EE) BTy | Maize) (including fully and
494 T-25 partly owned

Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation

(Liberty Link™
Maize)

companies)
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=31&Gene=cry3Bb1
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=45&Gene=mcry3A
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=4&Gene=pat%20(syn)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=4&DevelopedBy=Bayer%20CropScience%20(including%20fully%20and%20partly%20owned%20companies)

piAEREpiE | bla K B- P Pk 1% ity
Antibiotic Escherichia coli Beta lactamase enzyme
resistance fiRBR B - B R HTAE R IR R, aE R uAR
Detoxifies beta lactam antibiotics such as ampicillin
Pl HE | crylFa2 T B E2FAAT HEE R | crylF Bt E TC1507 W) R 2 A< A PR 2 7]
8 R crylF S Modified cry1F protein (Herculex™ 1, Dow Agro Sciences
Lepidopteran synthetic form of crylF gene M T PR A o i P, o s B sk | Herculex™ CB) LLC
insect derived fromBacillus Bk
resistance thuringiensis var. Aizawali Confers resistance to lepidopteran insects by
selectively damaging their midgut lining
yrgggps | Pt
Glufosinate ap oy R B 22 18 25 N- 2B A2 il
tolerance Streptomyces Phosphinothricin N-acetyltransferase(pat) enzyme
viridochromogenes It ORI PR (BE2 B3 MIBRFEIE T
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
Pl HE | crylFal T4 B IR = AT | crylF BitEiR e TC6275 W) ER 2 A< A PR 2 ]
0 E IE U erylF SR Modified crylF protein Dow Agro Sciences
Lepidopteran synthetic form of crylF gene TE L e R R iy AR, TR o e H R ) LLC
insect from Bacillus thuringiensis var. | $4:
resistance aizawai Confers resistance to lepidopteran insects by
P bar selectively damaging their midgut lining
Glufosinate WK BE R T B 22 18 25 N- LBk e 5 iy
tolerance Streptomyces hygroscopicus Phosphinothricin N-acetyltransferase (pat) enzyme
BT O PR (B2 B3R IBRELE M
Eliminates herbicidal activity of glufosinate
(phosphinothricin) herbicides by acetylation
PUEH B epsps T IEERIE AT A B R EPSP & pi#§ (EPSPS) & [HEk EPSPS ACES5 | VCO-@1981-5 Genective S.A.
Glyphosate grg23aced | soil bacterium Arthrobacter EH
tolerance globiformis

Modified 5-enolpyruvylshikimate-3-phosphate
synthase (EPSPS) protein or EPSPS ACES5 protein

3 B R R
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
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| Confers tolerance to glyphosate herbicides

PR 5 173 NMEBOIHURR B R R TR B

Schedule 5 173 non-independent herbicide tolerance transgenic maize events

ERANERIN e TERHA
Target traits Event Developer
PrE4 B Glufosinate tolerance
Pl H B Lepidopteran insect resistance 3272 X Btll JIEIA
AU o-YE K Modified alpha amylase Syngenta

H FHE/L# Mannose metabolism

B4 B Glufosinate tolerance
PUEH B Glyphosate tolerance

Puiki# H B 4 Lepidopteran insect resistance 3272 X Btll X GA21 ??ﬁta
2 a-iE kG Modified alpha amylase yng

H FHE/C Mannose metabolism

PiE 4B Glufosinate tolerance

Pushi# H B 4 Lepidopteran insect resistance X
P # H B 5 Coleopteran insect resistance 8272 X Btll X MIR604 zanEﬁta
2 a-iE K Modified alpha amylase yng

H ZHE(L T Mannose metabolism

PiE 4B Glufosinate tolerance

PUE H B Glyphosate tolerance i
Prisk# H B 5 Lepidopteran insect resistance 3272 X BTIL X MIR604 X GAZ21 zilnIEgjefta

P # H B & Coleopteran insect resistance
etk o-VE K2 B Modified alpha amylase
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=22&GMTrait=Modified%20alpha%20amylase
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
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H ZHE/L Mannose metabolism

B4 B Glufosinate tolerance

PUEH B Glyphosate tolerance
Puihi# H B Lepidopteran insect resistance

i H B H Coleopteran insect resistance 3272 Btll X MIR604 X TC1507 X 5307 X GA21 SEIEIL

Z AN d % Multiple insect resistance Syngenta

et a-iE B Modified alpha amylase

H #&HEACiH Mannose metabolism

i H B Glyphosate tolerance \

et a-JEH I Modified alpha amylase 3272 X GA21 FeIEis

H #&HEACiE Mannose metabolism Syngenta

PUE H B Glyphosate tolerance

P # H B & Coleopteran insect resistance .

UM a-BERT T Modified alpha amylase 3272 % MIR604 X GA2l z;%g:ainta

H #E B8 Mannose metabolism

PUE H B Glyphosate tolerance 5307 X GA2L S iF ik

Z AN d % Multiple insect resistance Syngenta

U B Glufosinate tolerance

i H B Glyphosate tolerance

Puiki# H B 4 Lepidopteran insect resistance 5307 X MIR604 X Btll X TC1507 X GAZ1 S iE ik

PLEY H . H Coleopteran insect resistance 5307 X MIR604 > Btll x TCI507 x GA21 X MIR162 Syngenta

Z AN d % Multiple insect resistance

H #EHEACiH Mannose metabolism

PB4 B Glufosinate tolerance

YU # H B 5 Coleopteran insect resistance 59122 X DAS40278 SeIEik

i 2,4-D B %7 2,4-D tolerance Syngenta

YU E2 i Glufosinate tolerance 59122 X GA21 I
Syngenta

PUEH B Glyphosate tolerance
PUis# H B Coleopteran insect resistance

59122 X MONBS88017

i LA 23 =) AN IR AR A PR )

Monsanto Company and Dow
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=22&GMTrait=Modified%20alpha%20amylase
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
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AgroSciences LLC

59122 X NK603
59122 X NK603 X MIR604

FLI
DuPont (Pioneer Hi-Bred International
Inc.)

MON87427 X 59122
MONB87427 X MONB88017 X 59122

YA
Monsanto Company (including fully
and partly owned companies)

B4 B Glufosinate tolerance

P H ELf Coleopteran insect resistance 59122 X MIR604 ?%f‘ta
H & BEAC U Mannose metabolism yng
PrE4 B Glufosinate tolerance
PUHE H B Glyphosate tolerance 59122 X MIR604 X GA21 1N
PUi H B H Coleopteran insect resistance Syngenta
H FH#1C % Mannose metabolism

59122 X MIR604 X TC1507

. . Btll X 59122 X MIR604

P4 Glufosinate tolerance
s H B & Lepidopteran insect resistance g'frllll >; 5&1|sz16>2< Q/I III\?/IGIORLLSOZ TC1507 SeIEIA
YL H B H Coleopteran insect resistance BHL %X MIR60A Syngenta
H #HEC i Mannose metabolism BUL X MIR604 X TC1507

MIR604 X TC1507

59122 X MIR604 X TC1507 X GA21
HL B Glufosinate tolerance Btll X 59122 X MIR604 X GA21 .
% H B Glyphosate tolerance BT11 X 59122 X MIR604X TC1507 X GA21 z;%g;ima
Pk H B R Lepidopteran insect resistance Btll X MIR162 x MIR604 X GAZ21
P H B Coleopteran insect resistance BT11 X MIR604 X GA21 e

H ZHE/L Mannose metabolism

TC1507 x 59122 x MON810 x MIR604 X NK603
TC1507 X MIR604 X NKG603

DuPont (Pioneer Hi-Bred International
Inc.)
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

U B Glufosinate tolerance
Ptk # H B & Lepidopteran insect resistance
YU # H B 5 Coleopteran insect resistance

59122 X MONS810

59122 X MONS810 X MIR604

TC1507 X 59122 X MONS10

TC1507 X 59122 X MON810 X MIR604
TC1507 X MON810 X MIR604

FLI
DuPont (Pioneer Hi-Bred International
Inc.)

Bt1l X 59122
Btll X 59122 X TC1507
BT11 X MIR162 X MIR604 X TC1507

Je1bik
Syngenta

MON89034 X 59122
MONB89034 X TC1507 X 59122

LR m) R IR A A A PR A
Monsanto Company and Dow
AgroSciences LLC

TC1507 X 59122

i R 2 AR AT R 2w FHAL S
Dow AgroSciences LLC and DuPont
(Pioneer Hi-Bred International Inc.)

PB4 B Glufosinate tolerance

i H B Glyphosate tolerance

Ptk # H B & Lepidopteran insect resistance
PUis# H B 5 Coleopteran insect resistance

59122 X MONS810 X NK603

59122 X MONS810 X NK603 X MIR604
TC1507 X 59122 X MON810 X NK603
TC1507 X 59122 X NK603 X MIR604
TC1507 X MONB810 X NK603 X MIR604

FLI
DuPont (Pioneer Hi-Bred International
Inc.)

59122 X TC1507 X GA21

Btll X MIR162 X MIR604 X TC1507 X GAZ21
Btll X 59122 X GAZ21

Btll X 59122 X TC1507 X GAZ21

MIR162 X MIR604 X TC1507 X GA21
MIR604 X TC1507 X GA21

Je1bik
Syngenta
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
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MONB87427 X MONB89034 X 59122

MON87427 X MON89034 X MONB88017 X 59122
MONB87427 X MONB89034 X TC1507 X 59122
MON87427 X MON89034 X TC1507 X MONB87411 X
59122

MON87427 X MON89034 X TC1507 X MONS88017
MON87427 X MON89@34 X TC15@7 X MONS88@17 X 59122
MONB87427 X TC1507 X 59122

MONB87427 X TC1507 X MON88017

MON87427 X TC1507 X MON88017 X 59122

TC1507 X MONB88017

LA
Monsanto Company (including fully
and partly owned companies)

MONB89034 X 59122 X MON88017
MONB89034 X TC1507 X MON88017
MON89034 X TC1507 X MON88017 X 59122
TC1507 X 59122 X MONS88017

it LR 2w AR ER 2 A A PR 7
Monsanto Company and Dow
AgroSciences LLC

TC1507 X 59122 X NK603

W) ER 2t A< A PR 2 ) A S
Dow AgroSciences LLC and DuPont
(Pioneer Hi-Bred International Inc.)

P41 Glufosinate tolerance

i H B Glyphosate tolerance

P # H B 5 Coleopteran insect resistance
Pt 2,4-D FRH5 2,4-D tolerance

59122 X MONB88017 X DAS40278

P Qi AR A TR A 7]
Dow Agro Sciences LLC

PB4 B Glufosinate tolerance

i H B Glyphosate tolerance

Py # H B 5 Coleopteran insect resistance
UL 2L Sulfonylurea herbicide tolerance

98140 X 59122

) B 2t A< A BIR 2 w) A
Dow AgroSciences LLC and DuPont
(Pioneer Hi-Bred International Inc.)

PB4 B Glufosinate tolerance
i H B Glyphosate tolerance
Puigk# H B & Lepidopteran insect resistance
UL IR Sulfonylurea herbicide tolerance

98140 X TC1507

) B 2t A< A BIR 2 w) A
Dow AgroSciences LLC and DuPont
(Pioneer Hi-Bred International Inc.)
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=4&GMTrait=Sulfonylurea%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

YU E i Glufosinate tolerance

i H B Glyphosate tolerance

DU # H B 5 Coleopteran insect resistance
Puihi# H B Lepidopteran insect resistance
U RS Sulfonylurea herbicide tolerance

98140 X TC1507 X 59122

i R 2 AR AT B 2w FHAL S
Dow AgroSciences LLC and DuPont
(Pioneer Hi-Bred International Inc.)

PrE4 B Glufosinate tolerance Btll X 5307 .
Pk H B Lepidopteran insect resistance TC1507 X 5307 zﬁiElfnta
Z P PE Multiple insect resistance yng
\ . . Btll X 5307 X GA21
ﬁﬁ%ﬁﬂ?& Glufosinate tolerance BIL X MIRLE2 X 5307 X GA2L ‘
P H B Glyphosate tolerance SEFIA
s H B & Lepidopteran insect resistance BUL X MIR162 X TC1307 X 5307 X GA21 Syngenta
Z P HPE Multiple insect resistance MIR162 X TC1507 X 5307 X GA21

TC1507 X 5307 X GA21

Btll X GA21 .

Btll X MON89@34 X GA21 z;%g;ima

Btll X TC1507 X GA21

i LA ]

B4 B Glufosinate tolerance

PUEH B Glyphosate tolerance
Puihi# H B Lepidopteran insect resistance

MONB87427 X MONB89034 X TC1507
MON87427 X TC1507

Monsanto Company (including fully
and partly owned companies)

MON89034 X TC1507 X NK603

L LL#R 2 =] AR IR AR AT BR 2 7]

Monsanto Company and Dow

TC1507 X NK603 AgroSciences LLC
TC1507 X GA21 ;{I;iig t (Pi Hi-Bred International
TC1507 X MONSLO X NKBO3 Inlé )on (Pioneer Hi-Bred Internationa
s . Btll X MIR162
YU E2 i Glufosinate tolerance .
o ; ) . X X
Pl H B Lepidopteran insect resistance Btll X MIR162 X MON89034 SIS
H & FEAL U Mannose metabolism Bll X MIR162 > TC1507 Syngenta
B MIR162 X TC1507
PUE B Glufosinate tolerance Btll X MIR162 X 5307 SoIEIA
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=21&GMTrait=Multiple%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
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Prisk# H B 5 Lepidopteran insect resistance Btll X MIR162 X TC1507 X 5307 Syngenta
Z 4% Multiple insect resistance Btll X TC1507 X 5307
MIR162 X TC1507 X 5307
Btll X MIR162 X GA21
Btll X MIR162 X MON89@34 X GA21 Ze1Fik
P BE Glufosinate tolerance I\B/Itlllilﬁé Mll?l'l(?1250>; TC1@5,2;1X GA2l Syngenta
, . X X
Eﬁigﬂg gépt(;:?;eoﬁ:;;?f;ect resistance MONB89034 X TC1507 X NK603 X MIR162 P IR 25 A A ISEVA\H?
HE S5 Mannose metabolism MON89034 X TC1507 X NK603 X MIR162 7IFDio;\E/éAgro Sciences LLC

TC1507 X MIR162 X NKG603
TC1507 X MONB810 X MIR162 X NK603

DuPont (Pioneer Hi-Bred International
Inc.)

B4 B Glufosinate tolerance

BT11 X MIR162 X MIR604 X 5307
BT1l X MIR162 X MIR604 X TC1507 X 5307

g H K & Coleopteran insect resistance Btll X MIR604 X 5307 SHIEIk
Piii# H R Lepidopteran insect resistance Btll X MIR604 X TC1507 X 5307 Syngenta
Z Pt Multiple insect resistance MIR162 X MIR604 X TC1507 X 5307

MIR604 X TC1507 X 5307
Btk Glufosinate tolerance Btll X MIR162 X MIR604 X 5307 X GA21
ueH B Glyphosate tolerance Btll X MIR162 X MIR604 X MON89034 X 5307 X ‘
Pris# H B Coleopteran insect resistance GA2l FeILIL
LIRS L s LOIeopieran T _ Btll X MIR604 X 5307 X GA2l Syngenta
§1B H FLI Lepidopteran insect resistance MIR162 X MIR604 X TC1507 X 5307 X GA21
Z Pt H % Multiple insect resistance MIR604 X TC1507 X 5307 XGA21

Btll X TC1507 JeIEik

Syngenta

U B Glufosinate tolerance
Pk H B 4 Lepidopteran insect resistance

MON89034 X TC1507

i LIS m) R IR a5 A A PR A )
Monsanto Company and Dow
AgroSciences LLC

TC1507 X MONS810

P PR AR A PR 2w AR
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http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
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http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=21&GMTrait=Multiple%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=24&DevelopedBy=Monsanto%20Company%20and%20Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=24&DevelopedBy=Monsanto%20Company%20and%20Dow%20AgroSciences%20LLC

Dow AgroSciences LLC and DuPont
(Pioneer Hi-Bred International Inc.)

i H B Glyphosate tolerance Vi S 25 R G TR A 7]
. X .
Pt 2,4-D FR¥5H 2,4-D tolerance DAS40278 x NK603 Dow Agro Sciences LLC
MON87427 X MON89034 X NK603 o L #R A A

PUEH B Glyphosate tolerance

MON89034 X NK603
NK603 X MON810
GA21 X MON810

Monsanto Company (including fully
and partly owned companies)

- : : ; e NG #
P i# H B & Lepidopteran insect resistance MONS7427 X MONBS9034 o LR 23w AT R R
Monsanto and BASF

MON89@34 X GA21 Je1bik

MIR162 X MON89@34 X GA21 Syngenta
PrE4 B Glufosinate tolerance GA21 X T25 z;n/nIEgﬁta
it 514 Ao esoancs il A
LA NK603 X T25 Monsanto Company (including fully

and partly owned companies)

PUEH B Glyphosate tolerance

Puiki# H B 4 Lepidopteran insect resistance MIR162 x 5307 x GA2l JEIEIA

ZANPr M Multiple insect resistance Syngenta
MIR162 X GA21 JeIEIA
MIR162 X NK603 Syngenta

i H B Glyphosate tolerance e

Puihi# H B & Lepidopteran insect resistance
H #EHE1C15 Mannose metabolism

MONB810 X MIR162 X NKG603

DuPont (Pioneer Hi-Bred International
Inc.)

MON87427 X MONB89@34 X MIR162 X NK603

LA T
Monsanto Company (including fully
and partly owned companies)

PUEH B Glyphosate tolerance
P # H B & Coleopteran insect resistance
Pk # H B & Lepidopteran insect resistance

MIR162 X MIR604 X 5307 X GAZ21

JeIEIS
Syngenta



http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=25&DevelopedBy=Dow%20AgroSciences%20LLC%20and%20DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=59&DevelopedBy=Monsanto%20and%20BASF
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=21&GMTrait=Multiple%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta

Z AN d % Multiple insect resistance

P H B Glyphosate tolerance i#4# H B &

Coleopteran insect resistance 1Fik
T}Tﬁ?’iﬂgﬁ . Lepidopteran insect resistance MIR162 X MIR604 x GA21 zilngenta
H #& B Mannose metabolism
PUHE H B Glyphosate tolerance .
Fis H B f Coleopteran insect resistance MIR604 X 5307 X GA21 ?%?nta
Z AT % Multiple insect resistance yng
PLEH B Glyphosate tolerance MIR604 X GA21 JLIEIA
Syngenta

Puis# H B 5 Coleopteran insect resistance
H ZHEAC S Mannose metabolism

MIR604 X NK603

= 3 DuPont (Pioneer Hi-Bred
International Inc.)

i H B Glyphosate tolerance
Puihi# H B Lepidopteran insect resistance

MON810 X MON88017
MONB87427 X MON89034 X MONB88017
MONB89034 X MONB88017

YA
Monsanto Company (including fully
and partly owned companies)

P H L Coleopteran insect resistance FEFT
MONB810 X NK603 X MIR604 DuPont (Pioneer Hi-Bred International
Inc.)
i H B Glyphosate tolerance NN

Puigk# H B & Lepidopteran insect resistance
YU # H B 5 Coleopteran insect resistance
YA R 2457 Antibiotic resistance

MONB863 X MON810 X NK603

Monsanto Company (including fully
and partly owned companies)

i H B Glyphosate tolerance
P # H B & Coleopteran insect resistance
YA R 2457 Antibiotic resistance

MON863 X NK603

LA T
Monsanto Company (including fully
and partly owned companies)

PUE H B Glyphosate tolerance
P # H B & Coleopteran insect resistance

MON87427 X MONS88017

YA
Monsanto Company (including fully
and partly owned companies)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=21&GMTrait=Multiple%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=21&GMTrait=Multiple%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=36&DevelopedBy=Syngenta
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)

i H B Glyphosate tolerance
$H Insect resistance
A E i Antibiotic resistance

MON87427 X NK603

LA
Monsanto Company (including fully
and partly owned companies)

PUE H B Glyphosate tolerance
P # H B 5 Coleopteran insect resistance
P15 Drought stress tolerance

MONB87460 X MONB88017

YA
Monsanto Company (including fully
and partly owned companies)

PUEH B Glyphosate tolerance

Puiki# H B 4 Lepidopteran insect resistance
P # H B & Coleopteran insect resistance
Pk &K 2451 Antibiotic resistance

P15 Drought stress tolerance

MONB87460 X MON89034 X MONB88017

YA
Monsanto Company (including fully
and partly owned companies)

PUE H B Glyphosate tolerance

Puigk# H B & Lepidopteran insect resistance
Pk &K 2451 Antibiotic resistance

P15 Drought stress tolerance

MONB87460 X MONB89034 X NK603

LIV
Monsanto Company (including fully
and partly owned companies)

PUE H B Glyphosate tolerance
YA & 2457 Antibiotic resistance
P15 Drought stress tolerance

MON87460 X NK603

YA
Monsanto Company (including fully
and partly owned companies)

i H B Glyphosate tolerance
YU # H B 5 Coleopteran insect resistance
$1 2, 4-D 2,4-D tolerance

MONB88017 X DAS40278

Wi FR 2 A A PR A )
Dow Agro Sciences LLC

L B Glufosinate tolerance

Pufgk# H B & Lepidopteran insect resistance
Pris# H B B Coleopteran insect resistance
P12, 4-D2,4-D tolerance

MONB89034 X 59122 X DAS40278
MON89034 X TC1507 X 59122 X DAS40278
TC1507 X 59122 X DAS40278

Wi FR 2 A< A PR A 7]
Dow Agro Sciences LLC

i H B Glyphosate tolerance

L B Glufosinate tolerance

Puiski# H B 4 Lepidopteran insect resistance
PUis# H B 5 Coleopteran insect resistance
P12, 4-D 2,4-D tolerance

MON89034 X 59122 X MONB88017 X DAS40278
MONB89034 X  TC1507 X MONB88017 X
DAS40278

MON89034 X TC1507 X MON88017 X DAS40278
TC1507 X 59122 X MONS88017 X DAS40278

59122 X

Wi R 2t A A PR A 7]
Dow Agro Sciences LLC



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/commercialtrait/default.asp?TraitTypeID=2&Trait=Insect%20Resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=18&GMTrait=Drought%20stress%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=18&GMTrait=Drought%20stress%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=18&GMTrait=Drought%20stress%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=18&GMTrait=Drought%20stress%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=22&DevelopedBy=Monsanto%20Company%20(including%20fully%20and%20partly%20owned%20companies)
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC

TC1507 X MONB88017 X DAS40278

Puighi# H B Lepidopteran insect resistance i 2 R A PR A T
\ X :

$1 2, 4-D 2,4-D tolerance MONg9034 DAS40278 Dow Agro Sciences LLC

PUE H B Glyphosate tolerance Vil 25 1 A7 TR A 7

Ptk # H B & Lepidopteran insect resistance
YU # H B 5 Coleopteran insect resistance
$1 2, 4-D 2,4-D tolerance

MONB89034 X MONB88017 X DAS40278

Dow Agro Sciences LLC

PUE H B Glyphosate tolerance
Ptk # H B & Lepidopteran insect resistance
¥t 2, 4-D 2,4-D tolerance

MONB89034 X NK603 X DAS40278

P Qi AR A TR A ]
Dow Agro Sciences LLC

PiE 4B Glufosinate tolerance
Puiki# H B 4 Lepidopteran insect resistance
1 2, 4-D 2,4-D tolerance

MONB89034 X TC1507 X DAS40278

P Qi AR A TR A ]
Dow Agro Sciences LLC

PLE 47 B Glufosinate tolerance

PUE H B Glyphosate tolerance

Puiki# H B Lepidopteran insect resistance
$1 2, 4-D 2,4-D tolerance

MON89034 X TC1507 X NK603 X DAS40278
TC1507 X NK603 X DAS40278

Wi R 2t A A PR A )
Dow Agro Sciences LLC

PB4 ¥ Glufosinate tolerance

PUE H B Glyphosate tolerance

Puihi# H B Lepidopteran insect resistance

i 2, 4-D 2,4-D tolerance H ZEHEH{Ci Mannose
metabolism

MON89034 X TC1507 X NK603 X MIR162 X

DAS40278

Wi FR 2 A< A PR A 7]
Dow Agro Sciences LLC

P45 B Glufosinate tolerance

i H B Glyphosate tolerance

Puigk# H B & Lepidopteran insect resistance
PUis# H B 5 Coleopteran insect resistance
H & ¥4 Mannose metabolism

NK603 X MON810 X 4114 X MIR604

FelEIEMFE LA~ =] A

Syngenta and Monsanto Company

TC1507 x MON810 x MIR604 x NK603

B

DuPont (Pioneer Hi-Bred International

Inc.)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=5&GMTrait=Coleopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=37&DevelopedBy=Syngenta%20and%20Monsanto%20Company
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

i & 25 Antibiotic resistance

PiE 4B Glufosinate tolerance
Puiki# H B 4 Lepidopteran insect resistance
B & 25 Antibiotic resistance

T25 X MONS810

LA B RFEEA R R
Monsanto Company and Bayer
CropScience

B4 B Glufosinate tolerance
Ptk # H B & Lepidopteran insect resistance
i 2, 4-D 2,4-D tolerance

TC1507 X DAS40278

Wi R 2t A A PR A 7]
Dow Agro Sciences LLC

P44 B Glufosinate tolerance

i H B Glyphosate tolerance

Puigk# H B 4 Lepidopteran insect resistance
H #& i 1T Mannose metabolism

YU R 2457 Antibiotic resistance

TC1507 X MON810 X MIR162

FEF
DuPont (Pioneer Hi-Bred International
Inc.)



http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=44&DevelopedBy=Monsanto%20Company%20and%20Bayer%20CropScience
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=44&DevelopedBy=Monsanto%20Company%20and%20Bayer%20CropScience
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=28&GMTrait=2,4-D%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=13&DevelopedBy=Dow%20AgroSciences%20LLC
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=1&GMTrait=Glufosinate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=2&GMTrait=Glyphosate%20herbicide%20tolerance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=6&GMTrait=Lepidopteran%20insect%20resistance
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=23&GMTrait=Mannose%20metabolism
http://www.isaaa.org/gmapprovaldatabase/gmtrait/default.asp?TraitID=19&GMTrait=Antibiotic%20resistance
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)
http://www.isaaa.org/gmapprovaldatabase/developedby/default.asp?DeveloperID=14&DevelopedBy=DuPont%20(Pioneer%20Hi-Bred%20International%20Inc.)

	页面提取自－JAB_2018_No_01_Final-18
	附表
	DAS68416-4 × MON89788
	DAS81419 × DAS44406-6
	FG72 × A5547-127（n/a）
	MON87701 × MON89788（ Intacta™ Roundup Ready™ 2 Pro）
	MON87705 × MON87708
	MON87705 × MON87708 × MON89788
	MON87705 × MON89788
	MON87708 × MON89788
	MON87751 × MON87701 × MON87708 × MON89788
	 MON87769×MON89788
	TC1507 × 59122
	TC1507 × 59122 × NK603
	MON89034 × TC1507
	TC1507 × MON810
	NK603 × T25
	MON87427 × MON89Ø34 × MIR162 × NK603
	MON87427 × NK603
	MON87460 × MON88017
	MON87460 × MON89034 × MON88017
	MON87460 × MON89034 × NK603
	MON88017 × DAS40278
	MON89034 × DAS40278
	MON89034 × MON88017 × DAS40278
	MON89034 × NK603 × DAS40278
	MON89034 × TC1507 × DAS40278
	MON89034 × TC1507 × NK603 × MIR162 × DAS40278
	NK603 × MON810 × 4114 × MIR604
	T25 × MON810
	TC1507 × DAS40278
	TC1507 × MON810 × MIR162




