
 (cp4 epsps Glycine max (L.) Merr.) 

(MON89788, OECD UI: MON 89788-1) 

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

...................................................................... 3

1 ...................................................... 3

(1) .............................................. 3

(2) .................................................................................................. 3

(3) .......................................................................................... 4

........................................................................................................................4

....................................................................................5

............................................................................................................5

........................................................................................................5

................................................................................................................................6

............................................................................................................7

....................................................................................................................7

2 .................................................................. 7

(1) .................................................................................................. 7

................................................................................................7

................................................................................................................7

(2) .................................................................................................11

.................................................................................................................. 11

.................................................................................................................................. 11

(3) .................................................................................11

.......................................................................... 11

..........................................................................14

..............................................................................14

(4) ........ 16

(5)

.................................................................................................................................... 17

(6) ........................................................ 17

3 ................................................................ 19

(1) ................................................................................................................ 19

(2) ................................................................................................................ 20

(3)

............................................................................................................................ 21



(4)

........................................................................................................ 21

(5)

........................................................................................................ 21

(6) ............................................................................ 21

 ...................................................................................... 21

1 ........................................................................................................ 21

(1) .................................................... 21

(2) ............................................................................................ 23

(3) ............................................................................................ 23

(4) .................................................... 23

2 ............................................................................................................ 23

(1) .................................................... 23

(2) ............................................................................................ 24

(3) ............................................................................................ 24

(4) .................................................... 24

3 ................................................................................................................................ 24

(1) .................................................... 24

(2) ............................................................................................ 24

(3) ............................................................................................ 25

(4) .................................................... 26

4 .................................................................................................................... 26

................................................................................................ 26

................................................................................................................................................ 28

.................................................................................................................................... 29 

........................................................................................................................ 30 

ii



17 11 2

10 10

4 2  ( 9 4

)

(cp4 epsps, Glycine max (L.) Merr.) (MON89788-1)  

4717

18 4 1 19 1 31

1

(1) 7,836

1.5m

(2)

(3)

2

(1)

1



(2)

(3) (2)

(4)

(5)

(6)

(7) (1) (6)

(8)

2



1

(1)

.  [ : soybean] Glycine

Soja Glycine max (L.) Merr.

. Glycine Soja  (Glycine max (L.) Merr.) 

( ) ( )

40-3-2  (cp4 epsps, Glycine max (L.) 

Merr.)(40-3-2, OECD UI : MON-04032-6)( 17 5 25

) A5403 ( )

( )

( )

. Soja G. soja ( )

G. gracilis  ( 1)

 (G. max) G. soja G. gracilis

G. soja G. max G. soja G. max

 ( 1)

G. gracilis  ( 2; 3)

 ( 1)

 ( 4; 5; 6)

(2)

. 1100

 ( 7)

 ( 8)

.  (FAO) 2004

9,144 ha 2,993 ha

2,148 ha 1,432 ha 980 ha

2003 15 ha  ( 9)

3



2004 441 72%

( 10) 2002 541

514 27

381 112 28

 ( 11)

 (

8)

6

( ) 6  ( ) 6

 ( ) 7 8  ( )

4  ( )

 ( 8)

(3)

3  ( 1)

 (Bradyrhizobium japonicum)

( 8) 1 1~5

 ( 8)

15

25

 ( 7)

4



30~35 2~4

10  ( 7) 18~28

60  ( 7)

3  (

8)

Glycine soja (

)  ( 1; 2; 3)

 ( 4; 5)

1950

( 12; 13)

10 800

 ( 12)

5



 ( 12)

3

( 14; 15; 16; 17; 18; 19) 2.3  (

20)

14  ( 21)

13

1 600~700

1

 ( 22)

(Gls/93-J-01) 30

 ( 23) 686

5

0.73%

2~4

15~25  ( 24)

13

0.7m 0.19% 3.5m 0.025% 10.5m 0%

14 0.7m

0.16% 2.8m 0.08% 3.5m 0%  ( 25)

6



2

(1)

 (cp4 epsps, Glycine max (L.) Merr.) (OECD UI : 

MON-89788-1) ( )

 1(p9-10)

cp4 epsps CP4 EPSPS

CP4 EPSPS

Agrobacterium sp. CP4

N 2

cp4 epsps cp4 epsps CP4 EPSPS

CP4 EPSPS

CP4 EPSPS  1 (p11)

 1(p9-10)

cp4 epsps

5-

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

 ( 26; 27) EPSPS

7



cp4 epsps

CP4 EPSPS cp4 epsps

CP4 EPSPS

EPSPS

 ( 28)

5 1

 ( 29; 27) 3- -D- -

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

DAHP EPSPS 5-

3  (EPSP) 

 ( 30; 31) EPSPS

EPSPS

40 EPSPS

 ( 32)

 ( ) /

EPSPS EPSPS

 (PEP) -3-  (S3P) EPSP

 (Pi)  ( 33)

 ( 34) EPSPS

S3P S3P 200

1

CP4 EPSPS

752

CP4 EPSPS

8



 1  PV-GMGOX20
1

T-DNA

(B-right border) 

Ti pTiT37 T-DNA (25bp) 

DNA T-DNA Agrobacterium tumefaciens

T-DNA  (

35)

P-FMV/Tsf1

Tsf1  ( 36) Figwort Mosaic Virus 

(FMV) 35S  ( 37)

L-Tsf1
EF-1 alpha Tsf1

 (exon 1) ( 36)

I-Tsf1
EF-1 alpha Tsf1

 ( 36)

TS-ctp2
CP4 EPSPS

 EPSPS  (

38)

CS-cp4 epsps 

( cp4 epsps)

Agrobacterium CP4 5- -3-

 ( 39; 40) CP4 

EPSPS

N

T-E9
ribulose-1, 5-bisphosphate carboxylase E9 3’

 ( 41) mRNA

(B-left border) 

Ti pTiA6 (25bp) DNA

T-DNA Agrobacterium tumefaciens

 ( 42)

1

9



1  PV-GMGOX20

( )
2

T-DNA

OR-ori V 

RK2 Agrobacterium

Agrobacterium tumefaciens

 ( 43)

CS-rop
E. coli

 ( 44)

OR-ori-PBR322
pBR322 E.coli

 ( 45)

aadA

Tn7

 (AAD) 

 ( 46)
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 ( )

2

10



  1 MLHGASSRPA TARKSSGLSG TVRIPGDKSI SHRSFMFGGL ASGETRITGL  

 51 LEGEDVINTG KAMQAMGARI RKEGDTWIID GVGNGGLLAP EAPLDFGNAA  

101 TGCRLTMGLV GVYDFDSTFI GDASLTKRPM GRVLNPLREM GVQVKSEDGD  

151 RLPVTLRGPK TPTPITYRVP MASAQVKSAV LLAGLNTPGI TTVIEPIMTR  

201 DHTEKMLQGF GANLTVETDA DGVRTIRLEG RGKLTGQVID VPGDPSSTAF  

251 PLVAALLVPG SDVTILNVLM NPTRTGLILT LQEMGADIEV INPRLAGGED  

301 VADLRVRSST LKGVTVPEDR APSMIDEYPI LAVAAAFAEG ATVMNGLEEL  

351 RVKESDRLSA VANGLKLNGV DCDEGETSLV VRGRPDGKGL GNASGAAVAT  

401 HLDHRIAMSF LVMGLVSENP VTVDDATMIA TSFPEFMDLM AGLGAKIELS  

451 DTKAA 

 1 cp4 epsps

(2)

 (Escherichia coli)

pBR322  ( 47)

PV-GMGOX20 9,664bp

E. coli Tn7 aadA

T-DNA  1(p9-10)

(3)

aadA pBR322

cp4 epsps  ([P-FMV/Tsf1]-[L-Tsf1]-[I-Tsf1]-[TS-

11 



ctp2]-[CS- cp4 epsps]-[T-E9]) PV-GMGOX20

(  1, p9-10;  2, p13)

12



NNoot It I 77

 2 PV-GMGOX20
3

T-DNA  (Right Border) 

 (Left Border) 

3

PV – GMGOX20

9664 bp

Nco I 1767

Not I    4070

P–FMV/Tsf1

L–Tsf1

I–Tsf1

TS–CTP2

CS–cp4 epsps

T–E9

B–Left Border

OR–ori V

CS–rop

OR–ori-PBR322

aadA

B–Right Border

PV – GMGOX20

9664 bp

Nco I 1767

Not I    4070

P–FMV/Tsf1B–Right Border

L–Tsf1

I–Tsf1

TS–CTP2

CS–cp4 epsps

T–E9

B–Left Border

OR–ori V

CS–rop

OR–ori-PBR322

aadA

13



PV-GMGOX20 (

)

PV-GMGOX20 Agrobacterium tumefaciens 

2~4

500mg/L

MON89788

 3 (p15)

14



[ ]

 3 

15



(4)

 ( 11)

1

1 T-DNA  ( 1 p20

Fig. 4) T-DNA  ( 1 p21

Fig. 5) T-DNA cp4 epsps

 ( 1 p22~25 Fig. 6,7,8,9)

 ( 1 p26  Fig. 10)

1  ( 1 p20 Fig. 4) 

 (6)

CP4 EPSPS R1 R7

CP4 EPSPS ELISA  ( 2)

CP4 EPSPS 40 g/g

22~57 g/g 120 g/g

97~140 g/g  ( 2 p7 Table 1)

PV-GMGOX20 E. coli  A. tumefaciens

16



(5)

10 g DNA PCR

(6)

cp4 epsps CP4 EPSPS

4
2004 ~2005 4

(

)

9  ( 50

)

3

 (Pergamino, Tacuari, Marcos Juarez) 

( ) 20 3  ( 3)

50

 ( 3 p5 Table 1) Tacuari

222.3

180.2 50 Pergamino

45 47

Pergamino Tacuari 2

19.0g 16.8g 20.0g

17.5g  ( 3 p5 Table 1)

4

17



( )

4 15 / 8 20

 ( )

 ( 4 p6 Table 1)

( )

4

78.8% 74.3%

23.7µm 23.1µm  ( 5 p4 Table 1)

2-(6)- - (p15)

20 16 30 8

( ) 4 4 100

 (viable firm-swollen seed)  ( 6)

 (99.3%)  (100%)  (92~100%) 

 ( 6 p5 Table 1)

 (viable firm-swollen seed) 

 ( 6 p5 Table 1)

18



CP4 EPSPS

2-(1)- -

CP4 EPSPS

EPSPS

 (

) /

CP4 EPSPS

( ) 6

 ( 7 p4 Table 1)

3

(1)

19



(2)

4717

18 4 1 19 1 31

 1.

(1) 7,836

1.5m

(2) 

(3) 

2.

(1) 

(2) 

(3) (2)

(4) 

(5) 

(6) 

(7) (1) (6)

(8) 

8

20



(3)

(4)

(5)

(6)

2001~2005 ( )141

( )

5

1

(1)

4

5 2-(6)

2.(2)

21



 (

 ( 2-(6) ~ ,

p17~18) 3 1 2

50

Tacuari

222.3 180.2 2

50 Pergamino

45 47 2

50

20  (44~46 )

( ) 2

Pergamino Tacuari 2

19.0g 16.8g 20.0g

17.5g 20

 (Pergamino 19.5~22.5g, Tacuari 16.3g~17.8g)

22



(2)

(3)

(4)

2

(1)

CP4 EPSPS

2-(1)-

- CP4 EPSPS

EPSPS

 ( ) /

CP4 EPSPS

2005

 ( 7)

23



(2)

(3)

(4)

3

(1)

1-(3)  (p5)

( 1; 2; 3)

(2)

 ( 12)

cp4 epsps

3 10

cp4 epsps

 ( 48)

24



( 49)

3

2

3

cp4 epsps

(3)

 ( 4; 5; 6)

 ( 12)

3

( 14; 15; 16; 17; 18; 19) 2.3  (

20)

13

1 600~700

1  (

22)

1

 ( 12)

25



 (Gls/93-J-01) 30

686

5 0.73%

 ( 23)

(4)

4

( )

50

50

3

50

26



cp4 epsps

27



[ ]

28



17  11  2

10 10

 (cp4 epsps

Glycine max (L.) Merr.)(MON89788, OECD UI: MON 89788-1) ( )

17 11

10 10

  03-6226-6080

29



30



17 11 2

10 10

1.

17 11

10 10

  03-6226-6080

2.

(1) (Glycine soja)

3.

10m
)

2005 8 75m



) 1 ( 16 2

24 )

4.

5.

1) 10m

2) 10m

1

50

3) 1) 75m

2) 75m

1
*

2005 8 75m

cp4 epsps

1

6.

7.

(

)



8.



(cp4 epsps, Glycine max (L.) Merr.) (MON89788-1) 

1 Summary of Southern Blot Analyses of Glyphosate-Tolerant 

Second-Generation Soybean MON89788 

[ ]

2 Assessment of CP4 EPSPS Protein Levels in Leaf and Seed Tissues 

from MON89788 Soybean Produced in 2004/2005 Argentina Field 

Trials 

[ ]

3 Phenotypic Evaluation of Glyphosate-Tolerant Soybean Second 

Generation MON89788 

[ ]

4 Effect of Low Temperature Exposure on Second Generation 

Glyphosate Tolerant Soybean MON89788 for an Assessment of 

Equivalence and Weed Potential Under Growth Chamber Conditions in 

2005

[ ]

5 Pollen Morphology and Viability Evaluation of Glyphosate-Tolerant 

Soybean Second Generation MON89788 in a U.S. Field Trial During 

2005

[ ]

6 Dormancy and Germination Evaluation of Glyphosate-Tolerant 

Soybean Second Generation MON89788 in a Single Temperature 

Regime Using Seed Produced in Puerto Rico in 2004-2005 

[ ]

7 Residual Effects Evaluation of MON89788 Glyphosate-Tolerant 



Soybean Second Generation in a U.S. Greenhouse Trial During 2005 

for an Assessment of Equivalence and Weed Potential 

[ ]

8

9

[ ]

10

[ ]




