( Vip3A, crylAc, cry2Ab2, Gossypium hirsutum
L.) (COT102 > 15985, OECD Ul: SYN-IR102-7 >< MON-15985-7)
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( Vip3A, crylAc, cry2Ab2,
Gossypium hirsutum L.) (COT102 >< 15985, OECD Ul: SYN-IR102-7
> MON-15985-7)
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1
1)
cotton upland cotton
Gossypium hirsutum L.
COT102 Coker312 15985
DP50B
DP50B Bacillus thuringiensis ssp. kurstaki crylAc
CrylAc (crylAc, Gossypium
hirsutum L.) (531, OECD Ul: MON-@@531-6) ( 531 )
DP50
Gossypium Gossypium
Fryxell 2
(1 ) @8 ) (12
) 3 (Fryxell, 1984) 2
4 G. tomentosum ( ) G. mustelinium (
) G. darwinii ( ) G. lanceolatum ( ) G. barbadense
( ) G. hirsutum ( ) (Fryxell, 1984; Lee, 1984)
G. hirsutum
(Lee, 1984)
G. hirsutum Gossypium
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)

Gossypium 4
2 (2n=26) G. herbaceum  G. arboreum 2
(2n=52) G. hirsutum
(ELS)
G. barbadense ( , 1981,
Lee, 1984; Brubaker et al., 1999; OGTR, 2008)
G. arboreum

799
100 ha 2 4
( , 1981)
G. herbaceum
G. arboreum
G. hirsutum G. barbadense
(Lee, 1984; Jenkins, 2003)
201112
3572 ha
ha 383 ha 300 ha
2012 ( )
94% 4.9%
( , 2013)
1 ( , 2013)

(1592~1595)
15~20

1,220 ha 540
(USDA-FAS, 2013)

11 5740
0.4%
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(lint)

(1981

3

3~5mm

C )

(OECD, 2008)

6~8

(OECD, 2008)

1,000~1,500 mm

(OECD, 2008)

(

, 1981)

30~35

(

()1t 130kg

1.0~2.0m

(OECD, 2008)

1~1.5m

(OECD, 2008)

, 1987)
37 32
43~45

(OECD, 2008)
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30

3~5 (OECD, 2008)
(Llewellyn and Fitt, 1996) 2~3 (OECD, 2008)
(Niles and Feaster,
1984)
5~30% (Kerkhoven and Mutsaers, 2003)
Gossypium 1 4 5,000
(McGregor, 1976) 101 pm 12.1 pm
1 pm? 83x 10° (Kakani et al., 1999)
( )
(OECD, 2008) 1m 0.4%
16m 0.03% (L1ewellyn and Fitt, 1996)
G. hirsutum
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32
(Richards et al., 2005)

(Harris, 1981; NCPA,

45m~60m

(McGregor, 1976)

(
1993)

(CPFA)

0.5~1.0% (OECD, 2008)

9%  10%
(OGTR, 2008)
, 1990)

(OECD, 2004: OECD, 2008)

(

Vip3A,

crylAc,

1.6%

cry2Ab2, Gossypium

hirsutum L.) (COT102 x 15985, OECD Ul: SYN-IR102-7 x MON-15985-7) (

)

2
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a)

( vip3A, Gossypium hirsutum L.) (COT102,

OECD Ul: SYN-IR102-7) ( COT102 )
b) (crylAc, cry2Ab, Gossypium hirsutum L.) (15985,
OECD Ul : MON-15985-7) ( 15985 )
b) cry2Ab
cry2Ab2

@

COT102 15985

COT102 15985

15985 531
1~ 3(p9~12)

15985 531

1~ 3(p9~12)



1 COT102

pCOT1

(bp)
Arabidopsis thaliana (actin-2 )
Adt2 1408 1 (An et
' a., 1996) ( Vip3A )
Bacillus
thuringiensis strain AB88 Vip3A (Estruch et 4.,
Vip3A 1996) (Murray et a.,
2,370 | 1989)
Vip3A Vip3A
284
Agrobacterium tumefaciens
NOS 253 (GenBank Accession Number V00087)
(NCBI, 2006) mMRNA
(Depicker et a., 1982)
A. thaliana (ubi3)
Ubg3 1,721 (Norris et a., 1993)
(aph4)
(Escherichia coli) (
B Waldron, 199
aph4 1,026 ( K
(Rao et al., 1983)
COT102
A. tumefaciens
NOS 53 (GenBank Accession Number V00087) (Depicker et al.,

1982; NCBI, 2006)

MRNA




1 COT102 pCOT1 (
)
(bp)
( )
A. tumefaciens Ti T-DNA
LB 25 (GenBank Accession Number J01825) (Zambryski
et a., 1982; NCBI, 2006)
E. coli n7
(aadA) (GenBank Accession Number
spec 789 | X03043) (Fling et a., 1985; NCBI, 2006)
Pseudomonas pVvSl
(DNA ) A
repA 1074 tumefaciens (Heeb et
al., 2000)
. Pseudomonas pVvS1l
vstor 405 A. tumefaciens (Itoh et al., 1984)
. E. coli (Itoh and Tomizawa,
ColE1 ori 807 1978)
A. tumefaciens Ti T-DNA
RB 25 (GenBank Accession Number J01826) (Wang et

al., 1984; NCBI, 2006)

10




2 15985 PV-GHBK11L?
3
(Kb)
uidA
2 (Kay et a., 1987)
E3SS 061 (CamV) (Odéll et al., 1985)
. UC19 uidA GUSE377K
uidA 18 | (3-D-glucuronidase) P (Jefferson et al., 1986)
A. tumefaciens 3
NOS3 0.26 (Depicker et a., 1982; Bevan et al., 1983)
cry2Ab2
2 (Kay et a., 1987)
E35S 0.61 (CamV) (Odéll et al., 1985)
PetHSP70 (Petunia hybrida)  hsp70 ( ) 5
0.10
leader
A. thaliana EPSPS N
AEPSPSICTP2 0.23 (Klee et al., 1987; Herrmann, 1995)
B. thuringiensis subsp. kurstaki
Tobacco budworm (Heliothis virescens) Pink
bollworm (Pectinophora gossypiella) Cotton bollworm Corn
earworm (Heliocoverpa zea)
cry2Ab2 191 Cry2Ab2 (Widner and Whiteley, 1990)
Cry2Ab2
Fal Armyworm (Spodoptera frugiperda)  Beet
Armyworm (Spodoptera exigua) Soybean Looper (Pseudoplusia
includens)
A. tumefaciens 3
NOS3 0.26 (Depicker et a., 1982; Bevan et al., 1983)
2 PV-GHBK11 DNA

11




3 15985 531 PV-GHBK04
(Kb)
crylAc
2 (Kay et a., 1987)
E35S 0.62 (CaMV) (Odell et a., 1985)
Tobacco budworm (Heliothis virescens) Pink bollworm (Pectinophora
gossypiella) Cotton bollworm Corn earworm (Heliocoverpa
zea)
crylAc 35 CrylAc B. thuringiensis
subsp. kurstaki CrylAc 99.4%
(Adang et al., 1985)
S-conglycinin 3 MRNA
7S3 0.44 (Schuler et d., 1982)
npt
(CaMV) 35S
55 0.32 (Gardner et al., 1981; Sanders et ., 1987)
E. coli Tn5 (Beck et d., 1982)
npt 0.97 .
(Fraley et d., 1983)
A. tumefaciens 3
NOS3 0.24 | (Depicker et d., 1982; Bevan et a., 1983)
Ti pTiT37 T-DNA
0.35 DNA A. tumefaciens
RB : T-DNA (Depicker et a.,
(RB) 1982; Bevan et 4., 1983)
Tn7 3'(9)-0-
aad 0.79 (AAD)
(Fling et al., 1985)
RK2
oriv 0.39 | Atumefaciens ABI
(Stalker et al., 1981)
E. coli pBR322
E. coli
ori322/rop 122 rop E. coli A. tumefaciens
oriT (Bolivar et a., 1977; Sutcliffe,
1979)

12
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a
Vip3A
Vip3A
(Helicoverpa zea) ( , 2008b)
(Heliothis virescens) ( , 2008b;
, 20083)
(
, 2008b)
COT102 Vip3A N 284
CrylAc
CrylAc
(H. virescens)
(Pectinophora gossypiella)
(H. zea)
CrylAc CrylAc
crylAb 1,398 ( N 1-466 )
(Perlak et al., 1990) crylAc 1,399~3,534 ( N
467-1178 ) (Adang et a., 1985; Fischhoff and Perlak, 1996)
CrylAc B. thuringiensis ssp.
kurstaki HD-73 CrylAc 7
7 6 N 466
CrylAc CrylAb
CrylAc
N 766 B. thuringiensis  CrylAc

13
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CrylAc B. thuringiensis ssp. kurstaki

HD-73 CrylAc (Adang et d.,
1985) (Genbank accession M11068) 99.4%
CrylA
(Crickmore et a., 1998) CrylAc 95%
(Crickmoreet al., 1998) B.thuringiensis
CrylAc
(Von Tersch et al., 1991)
CrylAc B. thuringiensis sp. kurstaki HD-73 CrylAc
99.4% CrylAc 95%
CrylAc
CrylAc
Cry2Ab2
Cry2ADb2 CrylAc
(H.
virescens) (P. gossypiella)
(H. zea)
(Spodoptera frugiperda) (S.
exigua) (Pseudoplusia includens) CrylAc
15985 Cry2Ab2 N 1
( )
APH4
APH4 B
APH4
B B2
A B

14
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U.S. EPA, 2003) APH4

(Rao et al., 1983;

(Rao et al.,

1)

(K)

(De Block et al., 1984; Horsch et al.,

1983)

GUSE377K

GUS

(Oshima et al., 1987)
5- -4- -3 -B-
(5-bromo-4-chloro-3-indolyl-B-glucuronide, X-gluc)
GUS
GUS
(Jefferson et al., 1987)
15985 GUSE377K GUS
N 377 (E)
NPT
NPT
ATP
NPT
NPT (

1984)

b.

Vip3A CrylAc Cry2Ab2
GUSE377K NPTII

15

APH4
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FARRP Protein AllergenOnline Database (2012): Vip3A APHA4
AD_2012 (2012) : CrylAc Cry2Ab2 GUSE377K
NPTII
Vip3A CrylAc Cry2Ab2
Vip3A CrylAc Cry2ADb2 Bt
Bt
(Yuetal., 1997; Leeet al., 2003; OECD, 2007)
Bt Bt
APH4
aph4 APH4 B
(USDA,
2005)
GUSE377K
GUSE377K UDP

UDP
(UDP glucuronosyltransferase)

- (Yamaguchi et al., 1988) -
- (Merfort and Wendisch, 1988)
B_
Escherichia coli GUS GUS

16
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(Luckner, 1977)

15985
DP50

GUSE3Z77K

NPT
NPT

Smith, 1978; Davies, 1986)
NPT

(

1974) NTP

)

COT102: E. coli
pCOT1
15985: E. coli

COT102 pCOTY; 11,801 bp

DP50B (531)

GUS

(Price et al., 1974; Davies and
NPT

(Price et al.,

pBluescript 11 SK(+)

pBR322 PV-GHBK11

15985: PV-GHBK 11, 8,718bp

17
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COT102 15985

aph4 15985
COT102:
15985
npt
15985
pCOT1 PV-GHBK 11
(©)
COT102 15985 15985
1~

531

aadA

3 (p19-p21)

18

531

531

npt

aph4

COT102

uidA

spec



Ubg3 Act2

NOS

LB
RB
% 2
P B o o ot e o | (RS R S B e
B e -

Lt RNttt —
”Q:Q?A?A?A?A?A?A?A?A?A?A?A?A?A?A?A &?A?A?A?A?A?A?A?A?A?A?:

g ;

DNA

1 COT102 5

19



Psc| 3932 ~Pscl| 7134

Sph | 1548 Pscl3515—| Sph | 5084 Sphi 7453
1 T O O T T T T O O O T O O T T T T O O O O O T T I O O T O A O T T TITTO O ITTTITITT 7593
F % H H H S— ] H H |
g 2 3 g 8 =28 2 g g
i g 7 - § EG S S
E; A ';
O
2 15985 6
5 3
2 (p11)

20



Sph | 8368 -

Sph | 2020
Sph 1 1906 Pscl 7806 — Psc| 10929
Pscl 99—
1|||\||||||| A W T W o s (e 20700
I LS —+— 1< i —H VK ¢ i ¥ i
<L(J o wn <C ] w0 > S
s 2 g% 3 2 2 B § 8% S
o 1 [<5) T
8 = 5 &g °Fr 5 g =
~ O o &
2 4 o
o & ™
)
O
3 15985 531 !
5 3
3(p12)

21
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COT102
15985

COT102:
15985

COT102

15985

GUSEIZ77K

COT102
4 (p23)

COT102 15985

(

4, p24)

22

15985
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4 COT102 15985
26
8 9 10
COT102 2012 7 2012 7 2012 9
15985 2002 10 2003 3 2004 12
B B oc o

10
11

24
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(4)

COT102 15985

( , 2008c; Monsanto Company, 2009)
COT102
COT102
1 1 (
, 2008d)
( , 2008d)
15985
15985
1 1 cry2Ab2
uidA
cry2Ab
uidA
(Doherty et a., 2000a)
uidA
P-E35S 5 279 bp

24 bp
(Doherty et a., 2001)

(Doherty et a., 2000b)

COT102 15985 1
25
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(6)

COT102 ELISA

(
15985:

CrylAc

ELISA

COT102 15985

Q)

COT102
DNA

15985
DNA
15985

Vip3A

26

APH4

, 2008e)

, 2001)

15985

Cry2Ab2

COT102

, 2008f)

PCR
(Doherty et a., 2001)
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(6)

COT102;
15985:
COT102
GUSE377K 531 NPT
1.
1-2-(1)- - (p16~17)
Cry2Ab2
Bt
(OECD, 2007)
Bt
15985
15985
2
1-2<(1)- - (p16~17)

27

Vip3A

CrylAc

APH4

Vip3A

Bt

CrylAc

APH4

Cry2Ab2

15985

CrylAc

Cry2Ab2

GUSEIZ77K
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NPT

GUSE377K NPT
15985
15985
3.
15985 ( , 2001;
12
2 URL
[COT102]

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=1576&ref no=1

[15085]

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=95&ref no=1

28
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COT102 15985
5(p3L)
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15

5 COT102 15985
26

COT102 15985

FDA 2005 7 2002 7 —

USDA 2005 7 | 2002 11 —

Health 2011 4 2003 6 —

Canada

CFIA 2011 3 2002 6 | NG |

FSANZ 20056 2 | 2002 10

KFDA/ 2003 10

MFDS

RDA 2004 12

MOA 2006 7

FDA:

USDA:

Health Canada:

CHA:

FSANZ:

KFDA:

MFDS:

RDA:

MOA:

*FDA USDA Health Canada FSANZ MOA

13

31
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-2-(6)-
(

COT102 15985
NPT

COT102

(p27~p28)
Vip3A

15985
COT102 15985
CrylAc Cry2ADb2 )
(APHA4 GUSE377K
1
3 1~-2
COT102 15985
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15985

CrylAc

GUSE377K

Cry2Ab2

NPT

)

COT102

(

Vip3A

(APH4
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