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1)
soybean
Glycine max (L.) Merr.
MON87769 A3525
MON89788 A3244
Glycine  Soja Soja
G. soja ( : )  G. gracilis
(OECD, 2000)
(G. max) G. soja G. gracilis
G. soja G. max G.soja  G. max
(OECD, 2000)
G. gracilis
( , 1975; , 1991)
(OECD, 2000)
( L]
1975; , 1995; , 1996; , 1999)
( , 2004; , 2005; , 2007; ,
2008; , 2009; , 2009)
(OECD, 2000)
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(
(

ha
ha
138 ha
5
) 7
2011

67%
23

(FAOSTAT, 2012)

1100
2010
3,101
1,813 ha 912
2010
6 6
4 (
)
( , 2000)
283
( , 2012) 2009
1 367
11.5 0.7
( ) 2009
23 339 0 5 367( )
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2 265.5 3 6.8 4 823

( , 2011a)
( , 1995)
(©)
3
(OECD, 2000)
( , 1995) 1 1~-5
( , 1995)
15°C 25°C
( , 1987)
30~35°C 2~4°C
10°C ( , 1987)
18~28°C
60
( , 1987)
MON87769 MONB89788 A3525 A3244
38 40 (Maturity Group I11)
(Wiebold, 2002; Graphic Maps, 2012) Maturity
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Group |11
8
A3525
(2n=40)
soja (
OECD, 2000)

5 6 7
(Schapaugh, 1997)

15 (Lammi, 2008)
A3244
3 ( , 1995)
G.
2n=40) ( , 1975; , 1991;
( , 1975; , 1995; ,
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1996;

(
2009)

, 1999)

, 2004;

1950

, 2005; , 2007; , 2008; , 2009;
( , 1997, , 2001)
10
( , 2001)
( , 2001)

3.62% (Beard and Knowles, 1971)
2.3% (Kiang et al., 1992)

2.96~7.26%
(Abrams et al., 1978)
13%
(Fujita et al., 1997)
600~700
1 (Cruden, 1977)

19.5%
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(Fujitaet al., 1997)

(2008)

(

9

(2006)

, 1995)

Nakayamaand Yamaguchi (2002)

0.73%

2006

686

5cm

7,814 0 12,828

8
(2006)
2
(Gls/93-3-01)
5
2005
3
0

11,860

(Mizuguti et al., 2009)

2007

4 (10 )

2006

2006

2006
2006

(

2007 5cm

2m 4m 6m 8m

68,121

0

3

(2008

44,348

, 2008)

10 m

2007

(Nakayama and Y amaguchi, 2002)

0
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2006 2007
2007
6m 1
1996 15
) 10
km
( , 2011b;
2000
(Kim et al., 2003)
2006
7 4
1 5
17
(Kurodaet a., 2010)
1 1

(Kurodaet a., 2010)

F1
14

1,344

66,671
3
(2009
, 2011c;
58
6 33
1 5
DNA

3

2010 2011

5

, 2012)

243
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(Kurodaet al., 2008) Stewart et al. (2003)

3
(Oka, 1983)
(Oka, 1983; Chen and Nelson, 2004)
Kurodaet a. (2010)  2003~2006
17
1) F1
2)
2
(Kurodaet a., 2010)
1 10 1
( ,1995) 1 374~760  (Palmer et al., 1978) 230~540
(Koti et a., 2004)
8 (Abel, 1970)
15~25 pum (Palmer, 2000)
2001 2004 4
2001 70 m

0.040% 2002 28m 0.08% 2003 0.7~10.5m
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2004 35m 0.022% (Yoshimura et al., 2006)

(Yoshimuraet al., 2006)

( Pj.D6D,
Nc.Fad3, cp4 epsps, Glycine max (L.) Merr.) (MON87769xMON89788, OECD
Ul: MON-87769-7xMON-89788-1) ( )
2

a) ( Pj.D6D, Nc.Fad3, Glycine max (L.)
Merr.) (MON87769, OECD Ul: MON-87769-7) ( MONZ87769

)
b) ( cp4 epsps, Glycine max (L.) Merr.)
(OECD Ul : MON-89788-1) ( MONB89788 )

11
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MONS7769 MON89788
1 2(pl13 15)

MON87769 MON89788
1 2 (p13 15) Pj.D6D
Nc.Fad3 cp4 epsps 1 2(p13 15)
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1 MONS87769 PV-GMPQ1972
T-DNA |
B 1—Right Border 9,073-9,429 Agrobacterium tumefaciens DNA T-DNA
(Depicker et al., 1982)
Interveni ng Sequence 9,430-9,480 DNA
P %7Sa’ 9,481-10,321 | Glycine max [3-
(alpha-bcsp)
(Doyle et al., 1986)
MRNA (Chen et al.,
1986)
Intervening Sequence | 10,322-10,337 | DNA
cs Pj.D6D 10,338-11,678 | Primula juliae ( 1) A6
(Ursin et al., 2005)
Intervening Sequence 11,679-11,686 | DNA
T “tml 11,687-12,636 | A. tumefaciens Ti tml
3 (Kemp et a., 20000 mMRNA
Intervening Sequence 12,637-12,737 | DNA
P-7S0 12,738-14,417 | G. max -
(Sphas2)
(Wang and Dubois, 2004)
mMRNA (Chen et al.,
1986)
Intervening Sequence | 14:418-14445 | DNA
CS Nc.Fad3 14,446-15,735 (Neurospora crassa) A15
(Ursin et al., 2003)
Interveni ng Sequence 15,736-15,787 | DNA
T-E9 15,788-16,430 (Pisum sativum) -1, 5-
RbcS2 3 MRNA

(Coruzz et al., 1984)

13




1 ) MON87769 PV-GMPQ1972
T-DNA | ( )
Interveni ng Sequence 16/431-14 DNA
B -Left Border 15-456 A. tumefaciens DNA T-DNA
(Barker et
al., 1983)
(MON87769 )
Interveni ng Sequence 457-1,619 DNA
CS-rop 1,620-2,092 | ColE1
Escherichia coli
(Giza and Huang,
1989)
Interveni ng Sequence 2,093-2,340 | DNA
OR 5-ori-PBR322 2,341-2,969 pBR322 E. coli
(Sutcliffe, 1979)
Intervening Sequence | 2:970-3469 | DNA
aadA 3,470-4,358 Tn 7 3(9)-0-
( )
3 (Fling et
al., 1985)
Intervening Sequence 4,359-4,494 DNA
T-DNA Il (MON87769 )
B-Right Border 4,495-4,851 A. tumefaciens DNA T-DNA
(Depicker et a.,
1982)
Interveni ng Sequence 4,852-4,884 | DNA
P-EMV 4,885-5,448 Figwort mosaic virus (FMV) 35S RNA
(Rogers, 2000)
Interveni ng Sequence 5449-5491 | DNA
L 8ShkG 5,492-5,558 (Arabidopsis thaliana) 5
3 (EPSPS)
ShkG 5 (Klee
et al., 1987)

14




1 | ) MON87769 PV-GMPQ1972
T-DNA Il (MONB87769 ) ( )
TS —CTP? 5,559-5,786 A thaliana  EPSPS ShkG
(Klee et
al., 1987; Herrmann, 1995) CPAEPSPS
CS cp4 epsps 5,787-7,154 Agrobacterium CP4 5
-3- (CP4 EPSPS)
aroA (Padgette et al., 1996; Barry
et al., 1997)
Intervening Sequence |  7,155-7,196 | DNA
T-E9 7,197-7,839 P. sativum -1, 5-
RbcS2
3 MRNA
(Coruzzi et al., 1984)
Interveni ng Sequence 7,840-7,886 DNA
B-Left Border 7,887-8,328 A. tumefaciens DNA T-DNA
(Barker et al.,
1983)
(MON87769 )
Intervening Sequence |  8329-8414 | DNA
OR-ori V 8,415-8,811 RK2
Agrobacterium
(Stalker et al., 1981)
Interveni ng Sequence 8,812-9,072 DNA

B — Border (
P — Promoter (
CS - Coding Sequence ( )
T — Transcript Termination Sequence (
OR — Origin of Replication (

L — Leader ( )

TS —Targeting Sequence (

15




2 MONB89788 PV-GMGOX20
6
(bp)
T-DNA
T-DNA
B™-Right Border 357 A. tumefaciens DNA
(Depicker et al., 1982)
Tsfl (Axelos et al.,
1989) Figwort Mosaic Virus (FMV) 35S
P-FMV/Tsf1" 1,040 (Richins et al., 1987)
EF-1 alpha
L% Tsf1* 46 Tsfl (exon 1) (Axelos et
al., 1989)
EF-1 alpha
14 Tsf1* 622 Tsf1 (Axelos et al.,
1989)
EPSPS  shkG
3 (Klee et al.,
TS-CTP2 228 1087)
CP4 EPSPS
Agrobacterium CP4 5-
-3 (CP4 EPSPS)
aroA (epsps)
CS’-  cp4epsps 1368 (Padggette et al., 1996; Barry et al., 1997)
’ CP4 EPSPS
N
(P. sativum) -1, 5
7 (RbcS2) E9
T-E9 643 3 (Coruzzi et al., 1984) mMRNA
T-DNA
B-Left Border 442 A. tumefaciens DNA
(Barker et al., 1983)
6
* TSf1 EF-1la

16




10

2 )MON89788 PV-GMGOX20
(bp)
T-DNA (MON89788 )
Agrobacterium
OR%ori V 397 A. tumefaciens
(Stalker et al., 1981)
(repressor of primer)
CSrop 190 Escherichia coli
(Giza and Huang,
1989)
pBR322 E. coli
OR-ori-PBR322 629
(Sutcliffe, 1979)
™7
3"(9)-0-
aadA 889
(Fling et al., 1985)
B-border ( )
p_promoter ( )
3L-leader ( )
*|-intron ( )
*TS- targeting sequence ( )
®CS- coding sequence ( )
T-Transcription Termination Sequence ( )
80R- Origin of Replication ( )

17
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A6

MONS87769 Primula juliae Pj.D6D
Pj.D6D P. juliae Primrose (
MON87769 Pj.D6D
N 16
Pj.D6D
A6
6 7
(SDA)
(ALA) A6 Y- (GLA) ©-3
1, p22) A6
Pj.D6D
SDA ( 1,p22
MON87769
(18:2)
(18:3) ( 1,p22
A15
Pj.D6D MON87769
) Nc.Fad3
(Perkins and Davis, 2000)
MON87769 Nc.Fad3
2
Nc.Fad3 MON87769
Al5

18

yA\G)
(

) A6

SDA o-
(
SDA
A6
(18:1)

(ILA 182 GLA

Neurospora crassa (
N. crassa

Al5

Al5
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15 16

A15
MON87769 N. crassa A15
ALA A6
GLA SDA
( 1p22)
SDA A6
MON87769
A15 MON87769
SDA
CP4 EPSPS
-3
( E.C.25.1.19 EPSPS )
MONB89788 cp4 epsps
CP4 EPSPS CP4 EPSPS
cp4 epsps CP4 EPSPS
cp4 epsps
A6 Al5
CP4 EPSPS
AD_2013’ FASTA

7 AD_2013: Food Allergy Research and Resource Program Database (FARRP)

(http://www.allergenonline.com/)
1,630

19

2013



10

15

20

25

35

A6 Al5
MON87769 Pj.D6D Nc.Fad3 A6
Al5
A6 SDA
MON87769 A6 Al5
SDA MON87769
20%~30% SDA
A6 MON87769
(18:2) GLA (18:3)
A6 Al5
in vitro (Haas, 2007)
P. juliae A6
ALA A6
(Haas, 2007) N. crassa A15
GLA Y- (DGLA)
®-3
(Haas, 2007)

MON87769 A6 Al15

MON87769 SDA

EPA DHA GLA

ILA
MON87769 SDA
GLA
(TAG) TAG
(Liu

20



and Brown, 1996; Taiz and Zeiger, 1998) TAG

TAG
CoA CoA B
5 (Prokofiev and Novizkaya, 1958; Fernandez-Moya et al., 2000)
p
(Stryer, 1995) SDA

GLA B ALA B

MON87769
10 SDA GLA
ALA
(Culler et a., 2009)
MON87769 SDA GLA

15

21



A9
18.0 3
AG
1 P.juliae
é
IIIIIII)

A12
18:1 5 18:2 —
....... >
. A6
| A
18:2 18:3 Al5
'Y' q
(ILA) (GLA) N
N\6 N. crassa
SDA 8
N6 A15

22

A6

(IIIIIII

18:4

(SDA)

A1l5
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CP4 EPSPS

CP4 EPSPS EPSPS
EPSPS
EPSPS
-3 ( S3P
) (Gruys €t al., 1992)
EPSPS S3P
EPSPS S3P
(Specificity constant) kcat/Km
EPSPS EPSPS S3P
200 1 (Gruyset a., 1992) EPSPS
CP4 EPSPS
@)
MON87769 E. coli pBR322
PV-GMPQ1972
MONB89788 E. coli pBR322
PV-GMGOX20

MON87769 PV-GMPQ1972; 16,465 bp
MONB89788 PV-GMGOX20; 9,664 bp

23



MONS87769 MON®89788 E. coli

5
aadA
10
PV-GMPQ1972 PV-GMGOX20
©)
15

MONS7769  MONB89788
2 3 (p25 p26)

24



3'GenomicFlankDNA
—>

5'Genomic Flank DNA
4—
PshAl 4167 BstX 16912
PshA 12282
BsrG 1304 PshAl 8416
Lgul12l ‘[Bstx 18467
I T T T |
Ht } > I SHi > —l
1 b —_— _ 9294
B ™ )
S 2 g <
PR Q W @
o A ) = 3 S o =
4 ~ Q E ~ 2 L !
@ o = o = o
UI) 1
O O
2 MONB87769 o
5 3
1 (p13~pl5)

25



— Noil 5234
3 o Flank DMA

Nod 1171 —

5" Genomic Flank THA
Moo I 2931 Neoe T J340

Bpllit?
[ Xmn 15767

Apt1 85
N /

Hp L ' P | ¥F |__|
7] “'3" ) e B S ¥
T L | 1 o T
: & £ Fob6 & & 5
- th ;- .
1 E E o & %
= k, i wid
i) 2 % i
i el

[_.

3 MONS89788 10
5 3
2 (p16~17)
) Tsfl EF-/a

10
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MONS87769 PV-GMPQ1972

T-DNA | T-DNA 11
(RO) R1
T-DNA | (  Pj.D6D Nc.Fad3
) T-DNA
cpd epsps )
MON89788 PV-GMGOX20
T-DNA

MONS87769 MON®89788

MON87769 MON®89788

MON87769 MON@89788
PV-GMPQ1972 PV-GMGOX20 PCR
PV-GMPQ1972 PV-GMGOX 20
MON87769 MON89788
(Monsanto Company, 2009a; Urquhart and Paul,
2011)
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MON87769 MONB89788
4 (p29)
MON87769 MONS89788
( 3p29)
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3 MON87769 MONB89788

11

2013 5
12 13 14
MONBS87769 2010 2 2010 4 2011 11
MONBS89788 2007 11 2007 10 2008 1
-15 2012 12 2013 5

11

12

13

14

15
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(4)

MON87769 MON89788

(Monsanto Company, 2006; Monsanto Company, 2008)

MON87769

T-DNA |
T-DNA I
Pj.D6D

et al., 2009)

MON89788

T-DNA

T-DNA
epsps

MON87769 MON@89788
2006; Girault et al., 2009)

MON87769
T-DNA |
Nc.Fad3
(Girault
MONB89788
T-DNA cpé
(Dickinson et al., 2006)
1 (Dickinson et al.,



(6)

MONB87769: A6 A15
(Monsanto Company, 2007; Monsanto
Company, 2009b)
MON89788: CP4 EPSPS

10

15

20

25

(Mozaffar and Silvanovich, 2006)

MON87769 MON89788

Q)

DNA
MON87769 MON89788
(Robinson and Listello, 2005; Dickinson and Masucci, 2006)
1
(6)
MON87769 A6 A15
SDA
MON89788 CP4 EPSPS
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MON87769 A6 Al5

SDA
(18:2
( 2-()- - p19~19)
A6 A15
P. juliae
ALA
N. crassa Al5
GLA y- (DGLA) ®-3
( 2-()- - pl8 19)
MON89788 CP4 EPSPS
EPSPS
EPSPS
CP4 EPSPS
A6
A15 CP4 EPSPS
MON87769 MON®89788

32

A6
GLA (18:3)

in vitro

A6
A6

EPSPS
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MON87769 MONB89788 ag

(Phillips, 2007; , 2007,
, 2009; Baltazar and Kendrick, 2011b; Baltazar and Kendrick,
2011a)
16

a

b

Cc

d

e

f

g
16 URL
[MON87769]
http://www.bch.biodic.go.jp/downl oad/Imo/public_comment/H23 10 17 MON87769ap2.pdf
[MON89788]

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=1003&ref no=1
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@

)

3

(4)

Q)

(6)

MONB87769 MONB89788
4 (p35)



4 MON87769 MONB89788
17

2013 5
MONS87769 MON89788
2012 7 2007 1 .
(FDA)
2012 7 2007 7
(USDA) o
2011 10  |2007 6 .
(Health Canada)
2011 10 2007 7 2012
(CFIA)
B o - |
(EFSA) ] I
2011 11 | 2008 7 .
(FSANZ)
2007 12 | (I
(TFDA) I
2009 2 I
(KFDA) I
2009 1 I
(RDA) I
2008 8
(MOA) —

*FDA USDA Hedth Canada FSANZ

MONB87769 MON®89788
3(p27)

17
18
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2-(6)-
6
MON89788
2
1
D)
(2
3)
(4)
2

@
)
3
(4)

MON87769

(p3L 30)
Al5
MONBS9788

CP4 EPSPS

MON®89788
MONS87769 A
CP4 EPSPS
A6 A15
MON87769
1
3 1
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A1l5

CP4 EPSPS

A6

MON87769
MON87769
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A1l5

A6

CP4
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