FAAA =T T GTS 40-3-2

A

2010. 7. .



>

<F}

0. ALRJFTI Q] worvereverernsesiestis st

AVRFZA T woveevneerneessssnsets sttt s

Y

0
ag

e



FARAZT T GTS 40-3-2

2t

= At

]

A
=9

20004 64¥ 28¢

-
1.

A zA WA FAAAzTE F GTS 40-3-2(RRS)

2R ol(F): AE AW AL8

N

AR A
P o wek Ay ANE 5

3

b2

o vy

F9A T

S

3

AR

3

i

Eok vty gl o}Ql Agrobacterium sp. strain CP4

-
1.

FAAAZT T GTS 40-3-2

5-enolpyruvylshikimate

she

As

KeN
=

iz A o] E(glyphosate)d] W4

-3-phosphate synthase(EPSPS) ¢1s24

A7} mq)Elo] v Hed AzAQ 2

il

GERI

FAAAET T GTS 40-3-2

il

]

[e]

Pt
o

197 7ol A

%_
9wl 24k el = of| A] A ul] ] 32

nE, ol alE ), A

ke
T

gl

Z

Fod a2, 20099 11750 4] 6

o) &

slo
5}
FALE AT

ojy

A

T AT F GTS 40-3-2 w9l

=
T

15

i3

9} v}~ (mouse)ol H

Y=

i 4] &= (rat)o] th

3|

ol

ol

GTS 40-3-2 F9] Fd4 4F=<1 CP4EPSPS w2 o] e =7]

IERERIEEE R B

3|

ol

JEYE Bk ART) PE A3} 2YRG opvln

B FAARAN RS F GTS 40-3-23F

o) Apol7} VERIA| ekgkr).

(?_]__

A

]

[e]

(?_]__

5

sl

At 10%

GTS 40-3-2+

=L =
3 F

A zA WA R A =

Al TAZE e @ ekEe] ElE i

AEHe



2. 4473 9]

O AxA Zg EAo]E(glyphosate)od] WAL

et = Az GTS

40-3-2(RRS)E 2] o o=t Aol A 4lAbate] 2000 69 289 <13k n} 9l

. NFoRA AT A
= kbt iy srol(20l) # 3

eARAZd T 1] 5(1995), 3 Ag(1996),

TS 40ogoy | EHEIECHE R | 5F/FAA=(2000), @5(2000)

5 19 =

O A gt

- 2009. 6. 26. : tdA BIHAE AAF A

- 2009. 7. 22. @ AASIL 3] A FAAE 9]

- 2010. 1. 19. : 13 AA}$1 93]

- 2010. 3. 23. : 27 A9 93]

- 2010. 4. 20. : 37 A9 93]

- 2010. 5. 18. : 47 AA}$1 93]

- 2010. 5. 25 ~ 6. 14. : F/IA5H

- 2010. 6. 15.: 53} AAM9]1 <3

4. QA

O A4 AHE EBol AT AN A= sk




O
jubal
D
=
o
ox
)
il
i
)
>
X
2
o
H
N
=
=2
>
ol
o)
o
2
L&)
)
pou)
o
do
r [0
Ol
K
o

5. ANAH AR A%
5-1. A4k AAA AEe AL

O FAaAxAzs F GTS 40-3-23= X<k by g|o}l Agrobacterium sp. strain
CP4ol A 23t &2 A o] E(glyphosate)e] A&
shikimate-3-phosphate synthase(EPSPS) ¢1s2d &4 %} 7}
A zAR S ZAMolE UAES YERHTH

A 5-3}= 5-enolpyruvyl-

=gluo] v AEA

5-2. 13 o ¥

i

3lo
=25

=

e
ol
30
rir
by
N

T IENEE

O A7 7+ ol A GTS 40-3-2 F< AFoz +8 A% o (119 2},

[3% 1] Z} =9 GTS 40-3-2 & <9 93

=7} AA71 8 A 9=

o = 2 3] of = 1995
ot= # B} & QA FFRH 1996
disiss HA 525 1996
e A% 993 1996
ERE WAy 1996
B = 7pAko] @ QHA A 7] & 9] 9 3] 1998
B = AR 1999
ENCPN AR A 1999
S/ rAdE SFETEREEA 2000
g i i B A S B 2000
ol e 7hE 8= THH 2001

de FA s /A E e 91 3] 2001+

& Ao} BHAR 2003+
u}e}atol &S 2004
B g|u]o} A= 2005




=7t AR 71 & U 9=
FEH|o} 2 oFE#e] A 2006
ik By 2007
%!zﬂ% SAHESRE 2008+
Ge 782 EE—;?H%%) — —
v Zb T Al #8 A s
O F& wuldst Ad F=ko] gob 7 7kA e wAbE & R, A
Z3 F GTS 40-3-22 20099 A AAA o2 11754 6:49mM24 1t Sep=
7 A don 7b are) Aw) WAL ohg [E2]9 2riUames 2009).
[#2] GTS 40-3-2 F9] AlA Au] 434
= 2009 A v A 2 (W wtha)
w) o 29.2
o} 2 FE| L} 18.8
=R ) 16.2
s} 2} 37} o] 2.2
7)) 1.0
Eelu]of 0.8
-5 37} 0.7
otz el 7hg gl 0.2
A s, Ad, et < 0.1
Al 69.2

5-3. Zs 71t T AvlA

7b =434 As
1) §ARAxI F GTS 40-3-27} BN(Brown Norway) @ =(rat)2} B10A w}
+2(mouse) o] WA A wA= e xAe7] f& by FE ol

A7t A At (Teshima et al, 2000). GTS 40-3-2 33 ¥ A A4 %



3ol dxg3 thFuts 77k bHubgle oA Y=o oA v A AR
30% s== E3ste] 155 Holdkdvh. GTS 40-3-2 tlFut ALEE 413
g o W HAAAET e ARE AHE T 4, ARag, W9y
#AAE 7190 T4, 3 v, Ak g2 A, sfo]o] F(Peyer's patch), 4

o) x4 wWeled A7 AARAT. 2 A5 Aol AERE, Wl

B 7154 GTS 40-3-2 UlFubat v G AAAEG oFHe ol @
Q= e whess 7be] fold AolRe v kgl md, PN
Fol BolA9l IgE @ 1gG &Al AAE vad A ¢ AmFe] FHol
Al o)k zpol 7 WAL R k). o]#4 GTS 40-3-2 &5 =% d=
$omolq WS A FAo] YA Svia AL 5 3l

SDH= ¢k 247} 40wkejoll Al FAAANET F GTS 40-3-2¢ v 424
2% & 30% : 30%E Hi YA = dRAlREE ¥e 2], HlFdAAlx
P F 60%9 UM R = ARkALEE 92 o], GTS 40-3-2 F 60%<} 4+
A= GWMIRE P& HolE 1373 F3E 4] Aa
2004). A5 AL ddHE A} F 2 Aol A 2 o]z
o)gk A FEFo] gliol HaEdnh we A= & f GTS 40-3-2 3¢
A=z ddg Szl CP4EPSPSe A2 A9l d FdAQ] cpdepsps® A%
2] eFekeh. o] ) GTS 40-3-2 32 vlfdAAZ=g T v 98]

i=e)
o] QI 1 FAAE BFEA B Ao FAFL

upo 20 33 AMREe] FAAART F GTS 40-3-29] F-d713 93
o sFo] 71w vH(Brake et al, 2004). C57BL/6J ¢+A 7 C3H/Hel] A<
wafsle] wheaE WAAZ ARG vheA FHEEE oW vhesag
A7) A whgol Al Al A A 27 gl Feka GTS 40-3-2 o) Fubg 7474
°F 15% FEo® A #3 RS ol sk 4ddel 24 e
o7 WolZ FF3tat}l. ofwhAd (subchronic) ¢F-ollA FA w9 /q]uH
¥ AFTS S43AY. AS 8, 16, 26, 32, 63, 874 24X Ar|d o=z GTS
40-3-2 & Hl APT vhao} v FAAA LT FE el dExT vk
< AF3t flow cytometryZ HX MFE Al 44 ol
Holl o]&k Aol A GTS 40-3-2
Holis wud Ax 13 Ax

iy
=8 e %
oju] wh~vp Buksk 8w Aj7]e] 229} A|FER zpo|r} VbR @kgkt}. o



24 GTS 40-3-2F o]7} vp-$29] eo},

o

o

o

71 T FAAAEYE F GTS 40-3-27F Wistar =9 o

o]
T

4)

T

gt

J

, 7HAIRL ol 1 A st FHAIS

= GA 10vk ol Al o] #7115 H 291¢
GTS 40-3-2

[¢)

=l

SRR ES

)

GTS 40-3-2

A A H Qv Soares et al, 2005).
olxe H]

[e)

L

_
H

A Aol

u} 2

Y

¢l GTS 40-3-2 A}

ol

= Al

o1 A

Ho

GTS 40-3-29} #-7]

s

<]

7}
524},
g HAE

3|

=

HH

=
fa

i=s
O =
[o3Fe)
j:lr

A}

1 GTS 40-3-29} ¥
=}

T

[e]
A 2657,

o] 2 A5 9l tH(Sakamoto et al,

27159 A,

Feivh o A AE AR

A4,
3

sl

P
&

Mgz A3 UmAE o
5)
g

ol

&
=

N PR

3T AtE = 52F¢F 104

°f

gl 4713056252k 1045)4]

2007, 2008). A= b 7+ 20wt ol A

104 5=}

A

H

5) GTS 40-3-27} 2N=(F344)2] dut
9l

o

Th

v dA el HAE A4

GTS 40-3-2 T3 vFdAAx

K

o}ro
i=e) IJ\_

17} e

A

A3} FALA o

9l
st

o]

o T

d o]

P
&

1.

ke
o/

A} &= o

[¢)

=l

Tox_2009

—_

AR A Z=

157 ARl A A=

o, el Akl A GTS 40-3-2
AEE W

[¢)

=l

g o] | o] 2= <

S

CP4EPSPS whulz o] ofw|ieqb A d o] A& v

GTS 40-3-2
A2
Aoz v

o
.

6)



.

1)

2)

3)

4)

5)

Ay =714 A=

[e)

—

CP4EPSPS ¢ A3} §

FTT
o
o
3
oy

(supernatant)e] <= =27] 7}

TAx &
g odFsty] 9E A=(ESD) TE REE g2l WE, ARkl
(cytokine) AA4F §9] Wats FASE A7 AA AT 2 A g

GTS 40-3-2 & =9 2% 395, v SAA4023 3 F==9)9
HlaLste] | AERR WEd Apo] EFRl ABLkel] glo] zpbo]7) §lgltH(Chang et

al, 2001; Chang et al, 2003). Teshima %(2000)2 GTS 40-3-2¢} v]5-4 =}
AT 8 Foldk BN #F=9 BI10A v-$ 2~ oA IgEY [gGE 4| w3l
g A gl 27)7d o] Zolrt gl

gt delg ol gsto] syl wWE HAFs AT A FAAAETH
F GTS 40-3-2 F==3 A4z
et al, 2004).

g =27 Whgeo] F g Hrietr] 98 9 F @A AHSkin Prick Test)& A}
#3214 A& o] AAHvHKIm et al, 2006, Batista et al,2005). 3 F3
=3 AAlY CP4EPSPS @& AR <el=7] 7heAd H7F 23, v+

%

AARANET T FEEF FA4AET F GTS 40-3-2 5= 709 99
kol 7 gllar AAE CPAEPSPS whede] djsfA] o5 ¥hg& Pojux
e okt

g~ EZF(western blotting)¥} JAHASAH(ELISA:Enzyme-Linked

Immuno Sorbent Assay)$ AFg3Fo] CP4EPSPS @4y GTS 40-3-2 &
FZEo] ¢IzF A IgE Ao A3 7t e T3t Hoff et
2007). r swe] F <l 27] #4453 CP4EPSPS @A e 5ol 4]
o2 AR GBS 24 ¥ Aoz deud B3, MAAGAEY B
ZE3 GTS 40-3-2 3 =59 IgE 284S vud Ax 2o)7t 919l

S GTS 40-3-2 &Fo] v §AAAZT Fo Hsle] LdH 274 =}

FAAAZT F GTS 40-3-29] CP4EPSPS whujde] 23} x 23 oA
CPAEPSPSE % 38lodo]A] 15% otel]l whE A 2slgo] &% ¢ vH(Shim et



6)

2)

3)

4)

al, 2010).

CP4EPSPSZ AD_2009 &#l 27 wlo]ejulo] 2ol A &E A 3l
8071 e]’de] ofwliit 7] F 35% o)/ el Ede W Ayt el
9l Aoz Uehytth =3 CP4EPSPSE AD_2009% o] &3}o] ojn] &3
el =23 ALsk= 870 obvlwal ek dAskEA wadk Ai YAt

= Aol gldith

rir
i
=
fru
2

=]

1992 77 a9k 19934 47] AzolA Aug FEEAES A2 A
g Al T3 S EACIES Agd FAdA

40-3-22] A o] nuE AvHTaylor et al, 1999). A (G55, A4, @z,
BreE, 3E), A, obv| A, AWk, o] AE ek (isoflavone) k&
ArreE A3t GTS 40-3-2 F3 vl FAdAAz7; F Alolell @ e o]

7k $hSlt

FAAAET F GTS 40-3-29% M FAAAZG T 942 J2 e £

o

Ay} o1x=2 A H-9] phosphatidylcholine, phosphatidylethanolamine, phospha
—-tydylinositol, phosphatidic acid & #o] =}o]7} ¢tk List et al, 1999).

2000d 3 200139 A= & 257 EF9o FAAAET F GTS 40-3-2¢
H A2 A 23 &, 200290 A= v 167] FF9 Fd4A%3 3 GTS
40-3-29} W FAAANZET} FolA 2AR(FE, @A, AW, g@5sE, 3
), @8 (ectin), E #2194 A|(trypsin inhibitor), o] A=} hgks B 431

A3t zpo]7F glltH(McCann et al, 2005)

2005 Frkuoke] 57 2ol A Auie Fd A= F GTS 40-3-29} H]
FAAANZT Fo] AFEo] vusqH(Harrigan et al, 2007). &, A4, &
WA gestsE, 38, 244, obn gt o2z, gy mA(raffinose), &
E} 7] .~ (stachyose), 3 El2H(phytic acid), E#A A A A, e 9o Theks

=48 2% Aol7k gark



A8 AR A%

0
<A

15

QA

6.

%

%
=
&

1}

3

A4

il

O FARAZT F GTS 40-3-29] A3} 7|3 5 Ha

ojy

—
o

ojy
U



=
g

kil

He

al

o AQR ARE FAF £ gt AR

James, Clive. (2009) Global status of commercialized biotech/GM crops: 2009. ISAA Brief
No. 41. ISAA: Ithaca, NY.

G 548 Au

Brake, D.G., and Evenson, D.P. (2004) A generational study of glyphosate—tolerant
soybeans on mouse fetal, postnatal, pubertal and adult testicular development.Food

and Chemical Toxicology, 42, 29-36.

Sakamoto, Y., Tada, Y., Fukumori, N., Tayama, K., Ando, H., Takahashi, H., Kubo, Y.,
Nagasawa, A., Yano, N., Yuzawa, K., Ogata, A. and Kamimura, H. (2007) A 52-
week feeding study of genetically modified soybeans in F344 rats. Journal of the

Food Hygienic Society of Japan, 48, 41-50.

Sakamoto, Y., Tada, Y., Fukumori, N., Tayama, K., Ando, H., Takahashi, H., Kubo, Y.,
Nagasawa, A., Yano, N., Yuzawa, K. and Ogata, A. (2008) A 104-week feeding
study of genetically modified soybeans in F344 rats. Journal of the Food Hygienic
Society of Japan, 49, 272-282.

Soares, L.L., Lucas, A.M.M. and Boaventura, G.T. (2005) Can organic and transgenic soy
be used as a substitute for animal protein by rats? Brazilian Journal of Medical
and iological Research, 38, 583-586.

Teshima, R., Akiyama, H., Okunuki, H., Sakushima, J., Goda, Y., Onodera, H., Sawada,
J. and Toyoda, M. (2000) Effect of GM and Non-GM Soybeans on the Immune
System of BN Rats and BIOA Mice. Journal Food Hygiene Society of Japan, 41,
188-193.

Zhu, Y., Li, D., Wang, F., Yin, J. and Jin, H. (2004) Nutritional assessment and fate of
DNA of soybean meal from Roundup Ready or conventional soybeans using rats.
Archives of Animal Nutrition, 58, 295-310.

_‘IO_



o} g EINA A8

Batista, R., Nunes, B., Carmo, M., Cardoso, C., José, H. S., Bugalho de Almeida,
A.,Manigue, A., Bento, L., Pinto Ricardo, C. and Oliveira, M.M. (2005) Lack of
detectable allergenicity of transgenic maize and soya samples. J. Allergy Clin.
Immunol., 116, 403-410.

Chang, H.S., Bae, Y.K., Lim, S.K., Jeong, T.C., Kim, H.S., Chung, S.T., Kim, D.S. and
Nam, D.H. (2001) Allergenicity test of genetically modified soybean in Sprague
Dawley rats. Arch. Pharm. Res., 24, 256-261.

Chang, H.S., Kim, N.H., Park, M.J., Lim, S.K., Kim, S.C., Kim, J.Y., Kim, J.A., Oh, H.Y.,
Lee, C.H., Huh, K., Jeong, T.C. and Nam, D.H. (2003) The 5-
enolpyruvylshikimate—3—-phosphate synthase of glyphosate—tolerant soybean expressed

in Escherichia coli shows no severe allergenicity. Mol. Cells, 15, 20-26.

Hoff, M., Son, D.Y., Gubesch, M., Ahn, K., Lee, S.I., Vieths, S., Goodman, R.E., Ballmer
eber, B.K. and Bannon, G.A. (2007) Serum testing of genetically modified soybeans
with special emphasis on potential allergenicity of the heterologous protein CP4
EPSPS. Molecular Nutrition & Food Research, 51, 946-955.

Kim, S.H., Kim, H.M., Ye, Y.M., Nahm, D.H., Park, H.S., Ryu, S.R. and Lee, B.0O. (2006)
Evaluating the allergic risk of genetically modified soybean. Yonsei Medical Journal,
47, 505-512.

Shim, S.M., Choi, M.H., Park, S.H., Gu, Y.U., Oh, J.M., Kim, S., Kim, H.Y., Kim, G.H.,
Lee. Y.S. (2010) Assessing the digestibility of genetically modified soybean:
Physiologically based in vitro digestion and fermen

tation model. Food Research international 43, 40-45.

Sten, E., Skov, P. S., Andersen, S. B., Torp, A. M., Olesen, A., Bindslev—Jensen, U.,
Poulsen, L. K. and Bindslev—Jensen, C. (2004) A comparative study of the

allergenic potency of wild-type and glyphosate tolerant gene—modified soybean

_‘I‘I_



cultivars. Apmis, 112, 21-28.

Teshima, R., Akiyama, H., Okunuki, H., Sakushima, J., Goda, Y., Onodera, H., Sawada,
J. and Toyoda, M. (2000) Effect of gm and non—-gm soybeans on the immune
system of BN rats and B10A mice. J. Food Hyg. Soc. Japan, 41, 188-193

% A% A% Bt A%

Harrigan, G.G., Ridley, W.P., Riordan, S.G., Nemeth, M.A., Sorbet, R., Trujillo, W.A.,
Breeze, M.L. and Schneider, R.W. (2007) Chemical composition of
lyphosatetolerant soybean 40—-3-2 grown in europe remains equivalent with that of
conventional soybean (Glycine max L.). Journal of Agricultural and Food Chemistry,
55, 6160-6168.

List, G.R., Orthoefer, F., Taylor, N., Nelsen, T. and Abidi, S.L. (1999) Characterization of
phospholipids from glyphosate-tolerant soybeans. Journal of the American Qil
Chemists Society, 76, 57-60.

McCann, M.C., Liu, K.S., Trujillo, W.A. and Dobert, R.C. (2005) Glyphosate—tolerant
soybeans remain compositionally equivalent to conventional soybeans (Glycine max

L.) during three years of field testing. Journal of Agricultural and Food Chemistry,
3, 5331-5335.

Taylor, N.B., Fuchs, R.L., MacDonald, J., Shariff, A.R. and Padgette, S.R. (1999)
Compositional analysis of glyphosate-tolerant soybeans treated with glyphosate.
Journal of Agricultural and Food Chemistry, 47, 4469-4473.

_12_



