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(cp4 epsps, cry3Bb1, cry1Ab, Zea mays subsp. mays (L.) Iltis.) 

(MON 88017 MON 810, OECD UI: MON-88Ø17-3 MON-ØØ81Ø-6)
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1

(1)

Zea mays L.

Z. mays

Z. mays subsp. mays (L.) Iltis

(Gramineae) (Zea) (Zea

mays)

( 1)

(2)

9,000 ( 1)

3000 1500

( 2)

(1579 )

( 2; 1)

58 40 (

3; 1) (FAO) 2002

1 4 ha
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( 4) 2002 3
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1,600

1,100 500

5 4 6

10a 6,000 8,000

2 3 35 45

( 3)

(F1)

(3)

32 36 6

10 13 14

( 3)

( 3)

70% ( 5)

pH5.5 8.0 ( 5)

( 6;

1)
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( 1)
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( 2; 3)

(5 7 ) 0

6 8 ( 1)

2

( 1; 7) Tripsacum

Zea

Tripsacum ( 1)

Tripsacum

3

( 2; 3; 1; 8) Tripsacum

( 9; 3)

1,200 2,000 1,600 3,000

24

2 8 ( 10)

90-100 m ( 11) 1 5%

24 ( 1)

300 500m ( 3)
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2

 (cp4 epsps,

cry3Bb1, Zea mays subsp. mays (L.) Iltis) (MON 88017, OECD UI: MON-88Ø17-3)(

MON 88017 )  (cry1Ab, Zea mays subsp.

mays (L.) Iltis) (MON 810, OECD UI: MON-ØØ81Ø-6)( MON 810 )

 (cp4 epsps, cry3Bb1, cry1Ab, Zea mays subsp.

mays (L.) Iltis) (OECD UI: MON-88Ø17-3 MON-ØØ81Ø-6) (

) MON 88017 MON 810 2

MON 88017

MON 810

(1)

MON 88017 1(p7)

1(p8 9) MON 88017

1 p32 33 p50 54

cp4 epsps cp4 epsps

cry3Bb1 cry3Bb1

cp4 epsps cry3Bb1

Cry3Bb1 CP4 EPSPS

MON810 2(p10)

2(p11)
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cry1Ab MON810 1

p808(2 ) FIGURE 1
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1  MON 88017 PV-ZMIR39 1

1

12368 bp

EcoR I 394

EcoR I 3027

EcoR I 6510

LB

RB

P-ract
ract1 intron

CTP2

cp4 epsps

NOS 3’

P-e35S

wt CAB leader

tahsp17 3’

cry3Bb1

ract1 intron

aad

ori-322

ROP

ori-V

PV-ZMIR39

EcoR V 3842

Note:  Sca I is a non-cutting enzyme

Xba I 3963

12368 bp

EcoR I 394

EcoR I 3027

EcoR I 6510

LB

RB

P-ract
ract1 intron

CTP2

cp4 epsps

NOS 3’

P-e35S

wt CAB leader

tahsp17 3’

cry3Bb1

ract1 intron

aad

ori-322

ROP

ori-V

PV-ZMIR39

EcoR V 3842

Note:  Sca I is a non-cutting enzyme

Xba I 3963

T-DNA
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 1 MON 88017 PV-ZMIR39
 2

cp4 epsps

P-ract
1

( 9)

ract1 intron 
 ( 12)

CTP2

epsps EPSPS N

( 13)

CP4 EPSPS

cp4 epsps

Agrobacterium CP4 5- -3-

( 14; 15) CP4 EPSPS

N 2

p12 13

NOS 3’ 

Agrobacterium tumefaciens T-DNA (NOS)

3’ mRNA  (

16)

cry3Bb1

P-e35S 
(CaMV) ( 17)

wt CAB leader 
a/b 5’

( 18)

ract1 intron 
 ( 12)

cry3Bb1

Bacillus thuringiensis Cry3Bb1 (

19) MON 863 Cry3Bb1

166 MON 863 MON 

88017 p13 14

tahsp 17 3’ 
17.3 3’

( 20)

2
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1 MON 88017 PV-ZMIR39
( ) 3

T-DNA

RB

Ti pTiT37 T-DNA DNA

Agrobacterium tumefaciens T-DNA

( 21)

aad

Staphylococcus aureus Tn7 (AAD)

( 22)

ori-322 
pBR322 E.coli

( 23)

ROP
E. coli

( 24)

ori-V 
RK2 Agrobacterium

tumefaciens ( 25)

LB

Ti pTil5955 DNA

T-DNA Agrobacterium tumefaciens

( 26)

3
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 2 MON810 PV-ZMBK07 PV-ZMGT10 4

4

cry1Ab
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 2 MON810 PV-ZMBK07 PV-ZMGT10
 5

cry1Ab

E35S (CaMV) 35S ( 17)
( 27)

hsp70 intron hsp70 intron
( 28)

cry1Ab Bacillus thuringiensis subsp. krustaki HD-1 Cry1Ab
( 29) p14 15

NOS 3’ Agrobacterium tumefaciens T-DNA (NOS) 3’
mRNA  ( 16)

cp4 epsps ( MON810 )

E35S (CaMV) 35S ( 17)
( 27)

hsp70 intron (heat shock protein)
hsp70intron ( 28)

CTP2 epsps EPSPS N
( 13)

 cp4 epsps Agrobacterium CP4 5- -3-
( 14; 15)

NOS 3’ Agrobacterium tumefaciens T-DNA (NOS) 3’
mRNA  ( 16)

gox ( MON810 )

E35S (CaMV) 35S ( 17)
( 27)

hsp70 intron hsp70intron
( 28) 

CTP 1 rubisco small subunit 1A rubisco small subunit 
1A (
30)

gox Achromobacter sp. strain LBAA (glyphosate oxidoreductase; 
gox) v247 C ( 31) GOX

NOS 3’ Agrobacterium tumefaciens T-DNA (NOS) 3’
mRNA  ( 16)

(PV-ZMBK07 PV-ZMGT10 )(MON810 )

lac -D- Lac ( 32) -
-

ori-pUC pUC ( 33)

nptII Tn5
II

( 34)

5
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MON 88017 1(p8 9)

MON 810 2(p11)

cp4 epsps

5-

-3- (EPSPS)(E.C.2.5.1.19)

( 35; 36)

EPSPS

cp4 epsps

CP4 EPSPS cp4 epsps

CP4 EPSPS

EPSPS

( 37) 5 1

( 38; 36)

3- -D- - -7-

(3-deoxy-D-arabino-heptulonate-7-phosphate, DAHP)

DAHP EPSPS 5- 3

(EPSP)

( 39; 40) EPSPS

EPSPS

40 EPSPS

( 41)

( )

/

( 42; 43; 44; 45) EPSPS

EPSPS

 (PEP) -3-  (S3P) EPSP  (Pi)
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( 46)

( 47) EPSPS

S3P S3P 200

1

CP4 EPSPS

(GenBank, EMBL, PIR, NRL3D, SwissProt)

cry3Bb1

cry3Bb1

Bacillus thuringiensis 

subsp. kumamotoensis Cry3Bb1

corn 

rootworm (Diabrotica sp.)( CRW )

Cry3Bb1 B.t. B.t.

( 48; 49; 50)

Cry3Bb1

2 (Leptinotarsa, Diabrotica) Colorado potato 

beetle(Leptinotarsa decimlineata) ( CPB ) CRW

(MON 88017 3 p108 Table 1) 2

(MON 88017

3 p54 10, 51)

Cry3Bb1 Cry3Bb1 98%

(MON 88017 2 p20

5-2) MON 863 Cry3Bb1

MON 88017 Cry3Bb1 166

MON 863

MON 88017

Cry3Bb1

Cry3Bb1

(GenBank, EMBL, PIR, NRL3D, SwissProt)
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cry1Ab

MON810 cry1Ab

Bacillus thuringiensis subsp.

kurstaki Cry1Ab

 European corn borer (Ostrinia nubilalis)

(Frankenhuzen, 1993) European corn borer

Cry1Ab B.t. B.t.

( 48; 50) B.t.

Cry1Ab

Cry1Ab

European corn borer (Ostrinia nubilalis),

Southwestern corn borer (Diatraea grandiosella), Southern cornstalk borer (Diatraea

crambidoides), Sugarcane cornstalk borer (Diatraea saccharalis), Corn earworm 

(Helicoverpa zea), Fall armyworm (Spodoptera frugiperda), Stalk borer (Papaipema

nebris) ( 52; 53; 54; 

55; 56) O. nubilalis O. furnacalis

( 57)

Cry1Ab

(GenBank, EMBL, PIR, NRL3D, SwissProt)

cry3Bb1 +cry1Ab

Cry3Bb1 Cry3 Cry1Ab

Cry1A

1960

B.t.

pH (pH 10.5 pH 11.0)
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(pH 6.5 pH 7.0)

( 58)

MacIntosh 3(p16) Cry1Ab

Cry1A Cry1Ac Cry3Bb1

Cry3 Cry3Aa

2 B.t.

Cry1Ac Cry3A

( 59)

Cry1Ab Cry3Bb1
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3 Cry1 Cry3

(MacIntosh )

Cry1Ab (1 Cry1Ac (2 Cry3A (3 Cry1Ac + Cry3A (4

Cockroach

(Blatella germanica)
- - - - 

Alfalfa weevil 

(Hypera postica)
- - - - 

Cotton boll weevil  

(Antonomus grandes)
- - - - 

Horseradish flea beetle 

(Phyllotreta armoraciae)
- - - - 

Southern corn rootworm 

(Diabrotica undecimpunctata howardii)
- - - - 

Japanese beetle 

(Popilla japonica)
- - - - 

Colorado potato beetle 

(Leptinotarsa decemlineata)
- - + + 

Mosquito

(Aedes aegypti)
- - - - 

Green peach aphid 

(Myzus persicae)
- - - - 

Termite 

(Reticulitermes flavipes)
- - - - 

Beet armyworm 

(Spodoptera exigua)
+ + - + 

Black cutworm 

(Agrotis ipsilon)
+ + - + 

Cabbage looper 

(Trichoplusia ni)
+ + - + 

Corn earworm 

(Heliothis zea)
+ + - + 

European corn borer 

(Ostrinia nubilialis)
+ + - + 

Tobacco budworm 

(Heliothis virescens)
+ + - + 

Tobacco hornworm 

(Manduca sexta)
+ + - + 

Spider mite 

(Tetranychus urticae)
- - - - 

1- Cry1Ab 50 g/ml

2- Cry1Ac 50 g/ml

3- Cry3A 500 g/ml

4- Cry1Ac 50 g/ml

Cry3A 500 g/ml

25%

25
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(2)

MON 88017 (Escherichia coli)

pBR322 ( 23) MON 810

(Escherichia coli) pUC119

( 33)

MON 88017 PV-ZMIR39 12,368bp

aad ( 22)

MON810 PV-ZMBK07 PV-ZMGT10

7,794 bp 9,427 bp

Tn5 (nptII

)

(3)

MON 88017 aad pBR322

PV-ZMIR39 T-DNA

cp4 epsps [P-ract]-[ract1 intron]-[CTP2]-[cp4

epsps]-[NOS 3’] cry3Bb1 [P-e35S]-[wt CAB leader]-[ract1 

intron]-[cry3Bb1]-[tahsp17 3’] PV-ZMIR39

p6 1

MON810 nptII pUC119

cry1Ab ([E35S]-[hsp70 intron]-[cry1Ab]-[NOS3’])

PV-ZMBK07 cp4 epsps ([E35S]-[hsp70

intron]-[CTP2]-[cp4 epsps]-[NOS 3’]) gox ([E35S]-[hsp70 

intron]-[CTP1]-[gox]-[NOS 3’]) PV-ZMGT10 2

PV-ZMBK07 PV-ZMGT10
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p9 2

MON 88017 PV-ZMIR39 T-DNA

A x HiII

MON 810 PV-ZMBK07 PV-ZMGT10

A188 X 

B73 F2

MON 88017

MON 88017 1999

PV-ZMIR39 T-DNA A x HiII

Cry3Bb1 ELISA

( 60)

2000 2001 169

( p20

3 )

MON 88017

2003 4

2004 8

(

)
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MON810

PV-ZMBK07 PV-ZMGT10 2,4-D

Cry1Ab

MON810 nptII cp4

epsps gox (MON810

2 p22 4) MON810 cp4 epsps

(R0) (BC0F1)

MON810

MON810 DNA

1992 1993 1995

1994 6

Cry1Ab (

p20 4 ) 1997

MON810
1996 10

(
)

1997 5 ( ) DNA

1997 6 6 (2)

2001 3 DNA

2003 3 DNA

2003 4
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2004 6

MON 88017 MON 810

MON 88017 MON 810

(p20 5)

3
MON88017

4 MON 810

5 MON 88017 MON 810
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(4)

MON 88017

MON 88017

1 1 T-DNA

(MON 88017 2 Appendix III p13

Figure 3)

6(p22)

( p20 3 * )

(MON 88017

3 p26 3-4)

Cry3Bb1 ELISA

MON 810

MON810 MON810

1 1 cry1Ab PV-ZMBK07 DNA

(MON810

2 p21 3)

7(p23)

(p22 4 d )

(MON810

2 p26 6 3 p37 2)

MON810

PV-ZMBK07  cry1Ab

nptII PV-ZMGT10 cp4 epsps gox

 (MON810 

2 p22 4 p23 5)
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7 MON 810 7

7

7  MON 810 7


