
(cry1A.105, cry2Ab2, Zea mays subsp. mays (L.) Iltis) (MON 89034) 

·······································································································1 

························································· 3

1 ····················································· 3

(1) ··················································· 3

(2) ······································································································ 3

(3) ·································································································· 4

2 ································································· 6

(1) ······································································································ 6

(2) ···································································································· 10

(3) ···················································································· 10

(4)

·················································································································· 16

(5)

·············································································································· 17

(6) ····························································· 17

3 ······························································· 19

(1) ···················································································································· 19

(2) ···················································································································· 19

(3)

······································································································ 20

(4)

··················································································· 20

(5)

··················································································· 20

(6) ················································································ 20

··········································································· 21

1 ······································································································ 21

2 ·········································································································· 22

3 ······························································································································ 25

4 ·················································································································· 26

··················································································· 26

···································································································································· 28 

························································································································· 29 



17 11 2

10 10

2

(cry1A.105, cry2Ab2,

Zea mays subsp. mays (L.) Iltis) (MON 89034) 

4475-2

18 4 1 19 1 31

1

(1) 7,836

1.5m

(2)

(3)

1
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(1)

(2)

(3) (2)

(4)

(5)

(6)

(7) (1) (6)

(8)
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1

(1)

( Maize) Zea mays L.

Z. mays

Z. mays subsp. mays (L.) Iltis ( 1)

(Gramineae) (Zea) (Zea mays)

( 1)

(2)

9,000 ( 1)

3000 1500

( 2) (1579 )

( 2; 1)

58

40 ( 3; 1) (FAO)

2004 1 4800 ha

3,000 ha 2,570 ha 1,240 ha

800 ha 700 ha ( 4) 2004

3 ha

1,650

3



1,200 450

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)

( 1)

4



10

( 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)

5



2

(1)

(cry1A.105, cry2Ab2, Zea mays subsp. mays (L.) Iltis) (MON 

89034) ( )

 1(p11)  1(p12 13)

 1(p12 13)

cry1A.105

Bt 40  ( 12; 13; 14;

15) Bt

 ( 16; 17)

Bt

Cry1A

C

C Bt

( 18; 19)

Bt

6



Bt ( 20; 21; 22) Cry1Ac

Cry1F (Lepinox WDG, Ecogen 

Inc.) ( 20; 21) Bt

1)

3 2) ( ) 3)

( 23) Bt

Bt

 ( 18; 19)

Cry1A.105 Cry1Ab

Cry1F Cry1Ac C

Cry1A.105 Cry1Ac Cry1Ab Cry1F

93.6%, 90. 0%, 76.7% ( 1

p36 Table4)

Cry1A.105 Cry1Ac Cry1Ab

Bacillus thuringiensis subsp. kurstaki Cry1F

Bacillus thuringiensis var. aizawai Bt

(e.g., 24; 25; 26; 27; 28; 29)

3 Bt

(cry1Ac Gossypium hirsutum L.)(531, OECD UI : MON-ØØ531-6)

(cry1Ab, Zea mays L.)(MON810, OECD UI: MON-00810-6)(

MON810 )

(cry1F, pat, Zea mays subsp. mays (L.) Iltis) (B.t. Cry1F maize line 1507, OECD 

UI: DAS-Ø15 Ø7-1) 

Cry1A.105 Cry1A.105

Corn earworm (CEW, Helicoverpa zea ), fall 

armyworm (FAW, Spodoptera frugiperda),  black cutworm (BCW, Agrotis epsilon),

European corn borer (ECB, Ostrinia nubilalis)

southern corn rootworm (Diabrotica 

undecimpunctata howardi) western tarnished plant bug (Lygus hesperus)

 ( 1 p41 Table5)

Cry1A.105 Cry1Ab

Cry1F Cry1Ac

7



Cry1A.105 1 p38 Figure 7

Cry1A.105

(GenBank, EMBL, PIR, NRL3D, SwissProt)

cry2Ab2

cry2Ab2 Cry2Ab2

Bacillus thuringiensis subsp. kurstaki Cry2Ab CryIIB CryB2

CryIIAb ( 30; 31; 32)

Cry2Ab2

Cry2Ab2 N 2

1

Cry2Ab2 N CTP C 3

CTP Cry2Ab2

Cry2Ab2 1 p39 Figure 8

Cry2Ab2 Cry1A.105

Corn earworm (CEW, Helicoverpa zea),  fall armyworm (FAW, Spodoptera frugiperda),

black cutworm (BCW, Agrotis epsilon), European corn borer (ECB, Ostrinia nubilalis)

southern corn rootworm 

(Diabrotica undecimpunctata howardi) western tarnished plant bug (Lygus 

hesperus) ( 1

p41 Table5) Cry2Ab2 (Apis mellifera L.)

(Chrysoperla carnea)

(Nasonia vitripennis)  (Hippodamia convergens)

( 33; 34;

35; 36; 37)

(Hippodamia tredecimpunctata timberlakei)

Cry2Ab2

(cry1Ac, cry2Ab, Gossypium 

hirsutum L.) (15985, OECD UI : MON-15985-7)( 15985 )

Cry2Ab2

8



Tobacco budworm (Heliothis virescens) Pink

bollworm(Pectinophora gossypiella) Beet Armyworm (Spodoptera exigua) Soybean Looper 

(Pseudoplusia includens)

Cry2Ab2

(SwissPort, GenPept, PIR, GenBank/EMBL)

cry1A.105 cry2Ab2

Cry1A.105 Cry2Ab2

MON810

MON810

fall armyworm(FAW, Spodoptera frugiperda) Corn earworm (CEW, 

Helicoverpa zea) MON 810 MON 89034

MON810

European corn borer (ECB, 

Ostrinia nubilalis) Southwestern corn borer (SWCB, Diatraea grandiosella)

Southern constalk borer (SCB, Diatraes crambidoides)

Cry1A.105 Cry2Ab2

(

2 p14 Table 1 p15 Table 2) Cry1A.105 Cry2Ab2

Tabashnik ( 38)

LC50(Cry1A.105 + Cry2Ab2) = [(0.5 LC50(Cry1A.105)) + (0.5 LC50(Cry2Ab2))]
-1

Cry1A.105 Cry2Ab2 ( 1 p41 Table 5)

2 Bt

1

Bt Bt

9



(2)

PV-ZMIR245

(Escherichia coli) pBR322 ( 39)

PV-ZMIR245 17,600 bp

E. coli Tn7 aadA

T-DNA

(3)

 1(p12 13)

 1(p11)

10



PV-ZMIR245

17600 bp

aadA

B-Right Border

P-e35S

L-Cab

I-Ract1

CS-cry1A.105

T-Hsp17

P-FMV

I-Hsp70

TS-SSU-CTP

CS-cry2Ab2

T-nos

B-Left Border

B-Right Border

T-nos

CS-nptII

P-35S

B-Left Border

OR-ori V

CS-rop

OR-ori-PBR322

Nde I 16501

Ssp I 15077

BstE II 458

BstE II 2464

Nco I 2940

BstE II 4613

BstE II 4894

Ssp I 7921

Nco I 8589

BstE II 10267

Nco I 10511

T-DNA II

T-DNA I

PflF I 16425

PflF I 13802

PflF I 8536

PV-ZMIR245

17600 bp

aadA

B-Right Border

P-e35S

L-Cab

I-Ract1

CS-cry1A.105

T-Hsp17

P-FMV

I-Hsp70

TS-SSU-CTP

CS-cry2Ab2

T-nos

B-Left Border

B-Right Border

T-nos

CS-nptII

P-35S

B-Left Border

OR-ori V

CS-rop

OR-ori-PBR322

Nde I 16501

Ssp I 15077

BstE II 458

BstE II 2464

Nco I 2940

BstE II 4613

BstE II 4894

Ssp I 7921

Nco I 8589

BstE II 10267

Nco I 10511

PflF I 16425

T-DNA II

T-DNA I

PflF I 13802

PflF I 8536

 1 MON 89034 PV-ZMIR245
1

T-DNA I T-DNA II

1

11



 1 PV-ZMIR245
2

cry1A.105  (T-DNA I )

P-e35S (CaMV) ( 40)

L-Cab II a/b 5’

( 41)

I-Ract1

( 42)

CS-cry1A.105 Bacillus thuringiensis Cry1Ab  Cry1F  Cry1Ac

(

) p4 6

T-Hsp17 17.3 3’

( 43)

cry2Ab2  (T-DNA I )

P-FMV Figwort mosaic virus 35S ( 44)

I-Hsp70 hsp70( ) (

45)

TS-SSU-CTP 1,5-

( 46)

CS-cry2Ab2 

( cry2Ab2 )

Bacillus thuringiensis Cry2Ab2

( 47) p4 6

T-nos Agrobacterium tumefaciens T-DNA (nos)

3’ mRNA

( 48)

2

12



 1 PV-ZMIR245

( )
3

nptII  (T-DNA II )

P-35S (CaMV) 35S (

49)

CS-nptII E. coli Tn5 (Beck et al., 1982)

II

( 50)

T-nos Agrobacterium tumefaciens T-DNA (nos)

3’ mRNA

( 48)

B-Right Border 

( )

Ti pTiT37 T-DNA

(25bp) DNA T-DNA Agrobacterium 

tumefaciens T-DNA

( 51)

B-Left Border 

( )

Ti pTiA6 (25bp) DNA

T-DNA Agrobacterium tumefaciens

( 52)

OR-oriV RK2

Agrobacterium tumefaciens (

53)

CS-rop E. coli

( 54)

OR-ori-PBR322 pBR322 E.coli

( 39)

1

B Border ( )

P Promoter ( )

L Leader ( )

I Intron ( )

TS Targeting Sequence ( )

CS Coding Sequence ( )

T 3’ nontranslated transcriptional termination sequence and polyadenylation signal sequence (3

)

OR Origin of Replication ( )

3

13



PV-ZMIR245 T-DNA (T-DNA I, T-DNA II)

LH172

PV-ZMIR245 LH172

( 55)

R1 (p13 1 LH172BC0F1) nptII  (T-DNAII )

ELISA

Cry1Ac.105 Cry2Ab2

( )

MON 89034 ( p15  2 )

14



[ ]

 2 MON 89034

15



(4)

MON 89034

( 1 p97 Table 6)

1 1 T-DNA I ( 1 p55

Figure 12) T-DNA I T-DNA II T-DNA II (nptII

) ( 1 p64 66 Figure 21 23)

T-DNA I cry1A.105 cry2Ab2

( 1 p56 63 Figure 13

20)

( 1 p90 91 Figure 36 37)

1 ( 1 p55 Figure 12)

(6)

Cry1A.105 Cry2Ab2

ELISA Cry1A.105 Cry2Ab2

(I ) 40 µg/g 36 µg/g

26 56 µg/g 18 51 µg/g  ( 1 p103 Table 8)

Cry1A.105 Cry2Ab2 4.4 µg/g

0.29 µg/g 2.5 6.3 µg/g 0,24 0.36 µg/g

 ( 1 p103 Table 8) Cry1A.105 Cry2Ab2

16



PV-ZMIR245 E. coli A. tumefaciens

(5)

10µg DNA PCR

(6)

cry1A.105 Cry1A.105 cry2Ab2

Cry2Ab2

4
2004 3 (

) 3

14 (
5

)

( 1 p106 107 Table 10)

72.3 76.7

( 1 p106 107 Table 10)

4

5 R6

17



66.0 64.3 ( 1

p106 107 Table 10) 66.0

64.3 ( 1 p106 107 Table 10)

12 5

( 1 p112 Table 12)

( 1 p117 Table 14)

( 1 p118 Figure 43)

( )

( 1 p106 107 Table 

10)

1 2 (JR MN)

( 1 p122 Table 16)

18



( 1 p126 Table18 )

3

(1)

(2)

4717

18 4 1 19 1 31

1

(1) 7,836

1.5m

(2)

(3)

2

(1)

(2)

(3) (2)

19



(4)

(5)

(6)

(7) (1) (6)

(8)

3

(3)

(4)

(5)

(6)

2002 2005 131

( 1 p11 Table 1)

( )

20



6

1

(1)

1579

3

2-(6)

72.3

76.7 ( 1 p106 107 Table 10)

66.0 64.3

( 1 p106 107 Table 10)

66.0 64.3 ( 1 p106 107

Table 10)

3 1 2

 ( =73.3~74.7 =65.7~67.0

=65.7~66.7 )

6 2-(6)

2.(2)

21



(2)

(3)

(4)

2

(1)

1579

2005

 ( 1 p126 Table18)

Cry1A.105

Cry2Ab2 Cry1A.105 Cry2Ab2

Corn earworm 

(CEW, Helicoverpa zea ),  fall armyworm (FAW, Spodoptera frugiperda),  black cutworm (BCW, 

Agrotis epsilon), European corn borer (ECB, Ostrinia nubilalis)

southern corn rootworm (Diabrotica 

undecimpunctata howardi) western tarnished plant bug (Lygus hesperus)

 ( 1 p41 Table5)

22



3

(Ostrinia nubilalis)

Cry1A.105 Cry2Ab2

(2000 )

1) ( )

2) 2

(Leptidea amurensis) (Eurema laeta betheseba) (Zizina 

otis emelina) (Lycaeides argyrognomon) (Melitaea scotosia)

(Melitaea regama) (Mellicta ambigua 

niphona) 2 (Coenonympha oedippus arothius Coenonympha oedippus 

annulifer) (Ypthima motschulskyi niphonica)

(Cymatophoropsis trimaculata) 11 (2 )

(2)

23



Cry1A.105

Cry2Ab2 4.4 g/gfwt 0.29 g/gfwt

( 1 p103 Table8)

1 6.4 10
-7
g

91.8 m ( 1 p117

Table14)

Cry1A.105 Cry2Ab2 Cry1A.105

Cry2Ab2 1:1

European corn borer (ECB, Ostrinia nubilalis)

Corn earworm (CEW, Helicoverpa zea ) 7 12

ECB CEW LC50,( ) MIC50,(

) 3IC50 ( 3 )

Cry1A.105 Cry1A.105

Cry2Ab2 (

2 Table1) Cry1A.105 ECB LC50 0.55 g of toxin / ml diet

Cry2Ab2 ECB LC50 4.02 g of toxin / ml diet Cry1A.105

Cry2Ab2 1 1 ECB LC50 1.01 g of 

toxin / ml diet ( 2 Table1)

Cry1A.105 Cry2Ab2

Cry1A.105 Cry2Ab

Cry1A.105

Cry2Ab2 0.29 µg/gfwt Cry1A.105

4.4 µg/gfwt 4.69 µg/gfwt Cry1A.105

ECB 1,700 /cm
2 7

7 Cry2Ab2

0.29 µg/gfwt Cry1A.105 4.4 µg/gfwt 4.69 µg/gfwt

Cry1A.105 1 Cry1A.105 4.69 µg 6.4

10-7 g (1 )= 3.002 10-12 g Cry1A.105 LC50 1 ml 0.55 µg LC50

Cry1A.105 0.55 µg 3.002 10-12 g = 182,000

1 cm2 182,000 91.8 µm( ) = 1,700

24



(3)

(3m/ )

( 56)

10m 4,000 /cm
2

20 m

1,800 /cm
2

30m 900 /cm
2

40 m 700 /cm
2

ECB 1,700 /cm
2

30 m

30 m

11 (2

)

(4)

3

(1)

Tripsacum Zea

Tripsacum

25



(2)

(3)

(4)

4

14 (

)

3

3 1 2

26



11 (2 )

30m

Tripsacum

27



[ ]
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17 11 2

4 10 10

(cry1A.105, 

cry2Ab2, Zea mays subsp. mays (L.) Iltis) (MON 89034) ( )

17 11

4 10 10

  03-6226-6080
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