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2. 

(glufosinate)○ 

A2704-12 15  

2006 12 14 「

( ‘ ’ )」

.

○ 

' '( ‘

’ ) , 

○ 

.

3. 

 ○ 

대상품목 신청자 개발자 식품으로서 제외국의 안전성 
확인 승인 현황( ) 

A2704-12

Bayer 

CropScience L.P

(1998), (2000), 

(2001)

(2002), (2002),

(2003), (2004), 

/ (2004), (2007 ), 

(2007 ), EU(2008), (2009 )

 ○ 

- 2006. 12. 14. : 

- 2006. 12. 19. : 

- 2007.  2.  6. : 1

- 2007.  4. 17. : 2

- 2007.  5. 11. : 

- 2007.  6. 11. : 

- 2007. 10.  9. : 3

- 2007. 10. 30. : 

- 2008.  1. 28. : 

- 2008.  3. 18. : 4

- 2008.  6. 17. : 5

- 2008.  6. 18. :  

- 2008.  9.  5. : 

- 2008. 10. 14. : 6
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- 2008. 10. 15. :  

- 2008. 11. 12. : 

- 2008. 12.  9. : 7

- 2009.  2.   : ( , , )

- 2009.  3.  4. 3. 23. : ～  

- 2009.  3. 24. : 8

4. 

  - 

, 

  - 

.

5.  

 5-1. 

 ○ A2704-12  pat 

(glufosinate) .

 5-2. 

 ○ 「  

12」

,

 ○ 

.

 5-3. 

 . 

  ○ 

PAT(phosphinothricin acetyl transferase) . 

  .○ 



- 4 -

 . 

   (1) ( , , )

  - (Family name) : Leguminosae

       - (Genus) : Glycine

       - (Sub-genus) : Soja

       - (Species) : max

       - (Common name) : Soybean

   (2) 

      -  

17 11 (Hymowitz, 1970). 1900

 

35 (Williams, 2005). 

   (3) 

      - 

. (trypsin inhibitor), 

(lectin) . 

. 

      - 

(OECD, 2001). 

(Internet Symposium on 

Food Allergens, 1999).

   (4) 

      - , 3,000

. , , 

. 

, 

.

 . 

   (1) ( , , )

      - 35S : Cauliflower Mosaic Virus (Pietrzak et al., 1986) 

      - 35S : Cauliflower Mosaic Virus  (Pietrzak et al., 1986)

      - pat : Streptomyces viridochromogenes  (Wohlleben et al., 

1988)
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        (Family) : ․ Streptomycetae

        (Genus)  : ․ Streptomyces

        (Species) : ․ viridochromogenes

   (2) 

- Cauliflower mosaic virus Brassicaceae

. S. 

viridochromogenes .

   (3) , , (

)  

      - (insert)

, Cauliflower mosaic virus

S. viridochromogenes

.

 . 

   (1) 

    ( ) 

        - pat (pB2/35SAcK) PvuI

(ampicillin) bla 

.

    ( ) 

       1) 

         - pB2/35SAcK E. coli pUC19

Agrobacterium tumerfaciens Ti Right 

border Cauliflower Mosaic Virus 35S 

(promoter) 35S (terminator) pat 

(Berghman & De Beuckeleer, 2002).

         - [ 1] .    

               
       2) 

         - A2704-12 pat (

) (gene locus) .  

DNA DNA 

. 
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[ 1] pB2/35SAcK       

       3) 

         - A2704-12 PAT 

. bla 

. 

    ( ) 

        - pB2/35SAcK E. coli .

    ( ) 

        - pB2/35SAcK pUC19 , 

E. coli (Yanisch-Peron et al., 1985).

   (2) 

     ( ) 

       1) 

         - pat : S. viridochromogenes, strain Tü 494  pat 

. pat PAT  

. 

         - bla : pB2/35SAcK E. coli

. β-lactamase

A2704-12 . 

       2) 

         - pat Cauliflower Mosaic Virus 35S 35S 

. [ 1]

(Berghman and Beuckeleer, 2002).
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       3) DNA

         - 

.

[ 1 ] pB2/35SAcK 

(bp)

Sequence of the vector 
pUC19 188 (Yanisch-Peron 

et al., 1985)
Vector 

backbone

RB Right border repeat 
Fragment of 

octopine plasmid 
TiAch5

55 (Gielen et al., 
1984 ) 

Cis-acting 
element for 

T-DNA 
transfer 

Sequence of the vector 
pUC19 217 (Yanisch-Peron 

et al., 1985)
Vector 

backbone

P35S Promoter
Cauliflower mosaic 

virus from the 
vector pDH51

543 (Pietrzak et 
al., 1986)

High level 
constitutive 
expression

Polylinker sequence Synthetic 8 Plasmid 
cloning site

pat Synthetic pat gene 

Synthetic amino 
acid sequence from 

Streptomyces 
viridochromogenes

552 (Wohlleben et 
al., 1988)

Herbicide 
tolerance and 

selectable 
marker Stop 

signal

Polylinker sequence Synthetic 18 Plasmid 
cloning site

T35S Terminator 
Cauliflower Mosaic 

Virus from the 
vector pDH51

203 (Pietrzak et 
al., 1986) Stop signal

ori 
and 
amp 

(=bla)

Sequence of the vector 
pUC19, including the 

polylinker (pos. 
185-1843), the ori 

(origin of replication) 
at position 2257 and 
the -lactamase (bla) β
gene (pos. 3876-3016)

2292 (Yanisch-Peron 
et al., 1985)

Bacterial 
origin of 

replication 
and bacterial 

marker

     ( ) 

        - pat 552 bp [ 1] . 

     ( ) 

         - , , 1]〔

.

     ( ) 

         - pat PAT , PAT 

.
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     ( ) 

         - , 

. 

     ( ) 

         - PAT 

pB2/35SAcK A2704-12 DNA 

, .

         - bla PvuI

( 1, 2 ).

     ( ) 

         - A2704-12  

.

        
  . 

   (1) 

     ( ) 

         - A2704-12 pat S. 

viridochromogenes, strain Tü 494  PAT 

, . pat 

, S. 

viridochromogenes PAT . 

     ( ) 

         - A2704-12 pat  

(Berghman & De Beuckeleer, 2002).( 2 )

     ( ) 

        1) , 

          - A2704-12 pat “Head-to-Tail” 

. [ 2] A2704-12 

.

        2) 

          - 

, (Moens and 

Habex, 2006). 
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 [ 2] A2704-12

  
     ( ) 

         - A2704-12 8 ORF 

/ UNIPROT_SWISSPROT, 

UNIPROT_TREMBL, PIR, NRL-3D, DAD, GenPept Allergen 

, 

(Herouet, 2006). 

         - bla 

A2704-12 , 

(De Beuckeleer and Botterman, 1997). 

     ( ) 

        1) , 

          - 3, 4, 5 pat   

copy , 

.

        2) , , 

          - 4 (V3, V5-6, V6-7, V8)

PAT .

   (2) 

     ( ) 

         - A2704-12 PAT  183 

, L-phosphinothricin

. 
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         - PAT  acetyltransferase 

2 , , 

. 

     ( ) 

         - PAT 

(Freyssinet, 2002).

     ( ) 

         - A2704-12 PAT ,   

(glycosylation) (Currier and 

Hendrickx, 2006). 

     ( ) 

         - A2704-12 PAT S. 

viridochromogenes  PAT  . 

     ( ) 

         - A2704-12

. 

     ( ) 

         - A2704-12 (grain) PAT 1.243 µg/g

2.138 µg/g . V2-V4 PAT (±

) 2.23 ± 1.2 µg/g, 7.63 ± 2.2 µg/g, 

14.5 ± 2.4 µg/g . 

   (3) 

     ( ) 

        1) 

          - pat PAT . Acetyltransferase

, , , 

(Herouet, 2004).

          - PAT .

        2) 

          - PAT 

. PAT UNIPROT_SWISSPROT, 

UNIPROT_TREMBL, PIR, PDB, DAD GenPept 
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, 

(Herouet-Guicheney, 2006). 

        3) 

          - PAT (pH 2.0) 30 , 

(pH 7.5) 30 (Rouquie, 

2005; Esdaile, 2004). 

          - 50 10 ℃ 

(Wehrmann, 1996). 

 
        4) 

          - PAT (mouse)

. 10 mg/kg bw PAT 

(Kennel, 2003).

          - PAT 단백질 (rat) 14 

. 5,000 ppm ( 712 mg/kg bw/day, 703 

mg/kg bw/day) 50,000 ppm ( 7,619 mg/kg bw/day, 

7,965 mg/kg bw/day) PAT 5 

Wistar (Pfister et 

al, 1999). 

   (4) 

     ( ) 

        - PAT .

     ( ) 

        - PAT (pH 2.0) 30 , 

(pH 7.5) 30 (Rouquie, 2005; 

Esdaile, 2004).

        - 50 10 ℃  

(Wehrmann, 1996).

     ( ) 

        - PAT UNIPROT_SWISSPROT, UNIPROT_ 

TREMBL, PIR, PDB, DAD GenPept database  

. 80  

35 %  
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(Herouet-Guicheney, 2006). 8

(Herouet- 

Guicheney, 2006).

     ( ) 1

        - A2704-12 PAT ( 1.243 µg/g fresh weight, 

2.138 µg/g fresh weight)

A2704-12 1 48.8 

, 84.0 PAT . 1 2 84.9 ㎍ ㎍ ～

, 146.0 PAT . 1㎍ ㎍

PAT 6.44×10-5 % , 

1.11×10-4 % . 1 2 1～  

PAT 2.33×10-4 % , 

4.00×10-4 % .

        - PAT 

.

   (5) 

    - 1999 , 2000 9

. 

    ( ) 

        - ( , , , , , acid 

detergent fiber, neutral detergent fiber)

.  

    ( ) 

        - ( , )

.  

        - 

.  

 
    ( ) 

        - .  

    ( ) ( )

       - (phytic acid), (trypsin inhibitor), (raffinose), 
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(stachyose), (lectin) ,  

.

       - 

. 

    ( ) 

       - 

. globulin , 

85 % . 

       - A2704 A2704- 

12 16

, 

. A2704  

event A2704-12 , . 

    ( ) 

       - PAT 

. 

       - PAT N-acetyl glufosinate

(

LD50 , 420 mg/kg bw

N-acetyl glufosinate 2,895 mg/kg bw ).

    ( ) 

       -  

.

       - Ross 208 (broiler) 36 

 A2704-12

A2704 20 % 15

.  

   (6) (

)  

    - PAT 

. 

    - pat 

. 
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   (7) 

    - (1998 ), (2000 ), (2001 ), (2002 ), 

(2002 ), (2003 ), (2004 ), / (2004 ), 

(2007 ), (2007 ), EU(2008 ), (2009 ) .

6. 

  ○ 

,  

.

  ○ , , ,  

, 

 

. 

7. 

｢ ｣   

A2704-12 , , 

, , .


