




17 6 21

2 11 1

4 2

(cry34Ab1, cry35Ab1, pat, cp4 epsps, Zea mays
subsp. mays (L.) Iltis) (59122 NK603, OECD UI
DAS-59122-7 MON-ØØ6Ø3-6) 

1



2

1

1

( )

Corn, maize 
Zea mays subsp. mays (L.) Iltis 

 (cry34Ab1, cry35Ab1, pat, cp4 epsps, Zea mays subsp. 
mays (L.) Iltis) (59122 NK603, OECD UI DAS-59122-7 MON-ØØ6Ø3-6)
( 59122 NK603 )

cry34Ab1, cry35Ab1, pat, Zea mays
subsp. mays (L.) Iltis B.t. Cry34/35Ab1 Event DAS-59122-7, OECD UI
DAS-59122-7 Event DAS-59122-7

cp4 epsps, Zea mays subsp. mays (L.) Iltis NK603, OECD 
UI MON-ØØ6Ø3-6 NK603

Event DAS-59122-7
A188 B73 Hi-II NK603

AW CW

Zea mays L. ssp. mexicana (Schrad.) Iltis

, 1994

( )
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2003 90 100 m

200 800m 2 1
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59122 NK603 Event DAS-59122-7
cry34/35Ab1

pat NK603
cp4 epsps

Event DAS-59122-7 NK603 2004 2

4 2
Event DAS-59122-7 NK603

59122 NK603
Event DAS-59122-7

2005 2 21 NK603
2004 11 22

J-BCH Event DAS-59122-7 NK603
agbios GM database NK603

http://www.bch.biodic.go.jp/download/lmo/public_comment/DAS59122-7ap.
pdf http://www.bch.biodic.go.jp/download/lmo/public_comment/NK603ap.pdf
http://www.agbios.com/docroot/decdocs/02-269-007.pdf.
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( )

Event DAS-59122-7
1 NK603

2 8

 1  Event DAS-59122-7

kbp

cry34Ab1

UBIZM1(2) PRO 1.98 
1)

5’ Christensen, 
et al., 1992

cry34Ab1 0.37 Bacillus thuringiensis PS149B1 Cry34Ab1

PIN  TERM 0.32

cry35Ab1

TA Peroxidase PRO 1.30 GenBank X53675
45-1342

cry35Ab1 1.15 Bacillus thuringiensis PS149B1 Cry35Ab1

PIN  TERM 0.32

pat

CAMV 35S PRO 0.53 35S
1) Hohn, et al., 1995

Pat 0.55

Streptomyces viridochromogenes
PAT

2 Eckes, et al., 1989

CAMV 35S TERM 0.21 35S Hohn, et al., 1995
1 2

( )
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 2 NK603

kbp

cp4 epsps

P-ract 1 0.9 1

ract 1 intron 0.5 

CTP 2 0.2 
epsps EPSPS

N

cp4 epsps 1.4 Agrobacterium CP4 5-
-3-

NOS 3’ 0.3 
Agrobacterium tumefaciens T-DNA

NOS 3’ mRNA

cp4 epsps

E35S 0.6
CaMV 35S

ZmHsp70 intron 0.8 
heat shock protein

ZmHsp70

CTP 2 0.2
epsps EPSPS

N

cp4 epsps 1.4 Agrobacterium CP4 5-
-3-

NOS 3’ 0.3
Agrobacterium tumefaciens T-DNA

NOS 3’ mRNA

( )



9

Event DAS-59122-7 NK603
 1 7

 2 8

a. Cry34Ab1 Cry35Ab1

Cry34Ab1 Cry35Ab1 Bacillus thuringiensis PS149B1
B.t. corn rootworm: 

Diabrotica spp.
Ellis et al., 2002

Cry34Ab1 Cry35Ab1 B.t.
Masson et al.,

2004 B.t.
, 2003 Cry34Ab1 Cry35Ab1

northern corn rootworm 
Diabrotica barberi western corn rootworm Diabrotica virgifera 

virgifera 2 Poletika,
2003

Cry34Ab1 Cry35Ab1
Song, 2003

b. PAT

PAT

L-

PAT L-
PAT

L- L-
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D- OECD, 1999

Meyer, 
1999

c. CP4 EPSPS

CP4 EPSPS
5-

-3- (EPSPS)
CP4 EPSPS

EPSPS
-3-

CP4 EPSPS

Cry34Ab1 Cry35Ab1 Cry
PAT

OECD, 1999 EPSPS
-3-

Cry34Ab1 Cry35Ab1
PAT CP4 EPSPS

59122 NK603

( )

Event DAS-59122-7 pSB1
PHP17662  1 13 NK603
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pUC119
PV-ZMGT32  2 14

Event DAS-59122-7 50,321bp
NK603 9,308bp

PHP17662 T-DNA

tet spc tet
tetracycline spc
spectinomycin

PV-ZMGT32
nptII

nptII kanamycin

( )

Event DAS-59122-7 PHP17662 T-DNA
 [ UBIZM1(2) Promoter ]-[ cry34Ab1 ]-[ PINII Terminator ]-[ TA 

Peroxidase Promoter ]-[ cry35Ab1 ]-[ PINII Terminator ]-[ CAMV35S 
Promoter ]-[ pat ]-[ CAMV35S Terminator ]

NK603 DNA (PV-ZMGT32L) 2
cp4 epsps [ P-ract1 ]-[ ract1 intron ]-[ CTP2 ]-[ cp4 
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epsps ]-[ NOS 3’ ] [ E35S ]-[ Zmhsp70 ]-[ CTP2 ]-[ cp4 epsps ]-[ NOS 3’ ]

Event DAS-59122-7
A188 B73 Hi-II NK603

AW CW

Event DAS-59122-7 NK603
59122 NK603  3 15

Event DAS-59122-7 2004 2
4 2

2005 2 21
2004 5

2004 6

NK603 2001 5

Event DAS-59122-7

4 2 2004 11 22
2001 3

( 2003 3
)
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 1 PHP17662* T-DNA
*Event DAS-59122-7

( )

PHP17662 T-DNA
7515 bp

cry34Ab1 cry35Ab1 PAT

UBI1ZM INTRON

RB Right T-DNA Border (1) LB Left T-DNA Border (7368)

UBI1ZM PRO
TA Peroxidase PRO

35S PROPINII TERM PINII TERM 35S TERM

UBI1ZM 5UTR

BclI (66)

BsaI (6372)XhoI (947)

HindIII (181)
HindIII (240) HindIII (7203)

NcoI (1293) NcoI (3208) NcoI (5815)

SacI (3217) SacI (5158)
SacI (5281)

SacI (7136)

CAMV35S TERM 
CAMV35S PRO UBIZM1(2) PRO

PHP17662
50311 bp

VIR C1
VIR C2

VIR G

VIR B

cry34Ab1

cry35Ab1
pat

SPC

TET

TRF A

CTL

UBI1ZM INTRON

RB Right T-DNA Border (18072)

LB Left T-DNA Border (25586)

COS
UBI1ZM PRO

TA Peroxidase PRO

35S PRO

COLE1 ORI

COLE1 ORI

ORI T

ORI V

PINII TERM

PINII TERM

35S TERM

UBI1ZM 5UTR

COS

Xho I (16)

Xho I (1330)

Xho I (2230)

Xho I (2276)

Xho I (2913)

Xho I (10734)

Xho

5’ & 3’ tet
Probe

spc Probe

LB Backbone
Probe

RB Backbone
Probe

virG Probe

I (19018)

(1)

PHP17662
50311 bp

VIR C1
VIR C2

VIR G

VIR B

cry34Ab1

cry35Ab1
pat

SPC

TET

TRF A

CTL

UBI1ZM INTRON

RB Right T-DNA Border (18072)

LB Left T-DNA Border (25586)

COS
UBI1ZM PRO

TA Peroxidase PRO

35S PRO

COLE1 ORI

COLE1 ORI

ORI T

ORI V

PINII TERM

PINII TERM

35S TERM

UBI1ZM 5UTR

COS

Xho I (16)

Xho I (1330)

Xho I (2230)

Xho I (2276)

Xho I (2913)

Xho I (10734)

Xho

5’ & 3’ tet
Probe

spc Probe

LB Backbone
Probe

RB Backbone
Probe

virG Probe

I (19018)

(1)

PHP17662
50321 bp 

CAMV35S TERM

CAMV35S PRO

UBIZM1(2) PRO
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 2 PV-ZMGT32*
 * NK603

PV-ZMGT32 MluI 2
DNA PV-ZMGT32L

( )

PV-ZMGT32L

cp4
epsps
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 3 59122 NK603

1) n 3 3 (BC) (S)
2) BCmSm

BCmF1
BCmSm m

( )

Event 
DAS-59122-7 

T0
 E 

F1

BC2F1

BC2S1

2

59122 

59122xNK603

NK603
T0 C

F1

BCmF1 

BCnSn

F1

BCnF1 

BCmSm 
D

3

3

 2)

 2)

 1)

 1)
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( )

Event DAS-59122-7 NK603

Event DAS-59122-7
cry34Ab1 cry35Ab1

pat
1

NK603
DNA (PV-ZMGT32L 2 cp4 epsps

) 1
3’

P-ract1 217bp
E35S

cp4 epsps
CP4 EPSPS 1 CP4 EPSPS

59122 NK603 Event DAS-59122-7 NK603

59122 NK603
Event DAS-59122-7 NK603

2005 3
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59122 NK603 Event DAS-59122-7 NK
35

cm 50 cm 10 cm 15 8
10

3
 3 18

59122 NK603 Event DAS-59122-7

59122 NK603 NK603
59122

NK603
16 32

12
15 23

0% 100%
0% 100% 3

59122 NK603 Event DAS-59122-7
NK603

 3 18
59122 NK603

Event DAS-59122-7 NK603

16 32
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 3

 (%) 

(0.5kg ai/ha) 
16

(8.0kg ai/ha) 
32

(16.0kg ai/ha) 
59122 NK603 0.0 0.0 b 10.0 5.8 ab 10.0 0.0 ab 20.0 0.0 a

Event DAS-59122-7 0.0 0.0 b 6.7 3.3 b 6.7 3.3 b 10.0 0.0 ab
0.0 0.0 b 40.0 0.0 c

 (%) 

(1.1kg ai/ha) 
16

(17.6kg ai/ha) 
32

(35.2kg ai/ha) 
59122 NK603 0.0 0.0 b 3.3 3.3 b 10.0 5.8 b 10.0 5.8 b 

NK603 0.0 0.0 b 0.0 0.0 b 3.3 3.3 b 3.3 3.3 b 
0.0 0.0 b 63.3 3.3 a 

+
 (%) 

(0.5kg ai/ha, 
1.1kg ai/ha)

16
(8.0kg ai/ha, 
17.6kg ai/ha)

32
(16.0kg ai/ha, 
35.2kg ai/ha)

59122 NK603 0.0 0.0 b 3.3 3.3 ab 6.7 3.3 ab 23.3 6.7 a 
0.0 0.0 b 73.3 3.3 c           

( )

a/b/c
Tukey

P<0.05 1
active ingredient kg ai/ha

western corn rootworm

59122 NK603 Event
DAS-59122-7
2005 3

western corn rootworm

59122 NK603 Event DAS-59122-7
1 24cm

22cm 6.4L V4 4
western corn rootworm 100 4 400
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2
1 4

5

59122 NK603 Event DAS-59122-7
western corn rootworm

59122 NK603 Event DAS-59122-7
 4

 4  western corn rootworm

*
59122 NK603 0.10 0.02

Event DAS-59122-7 0.09 0.01
2.64 0.08

*  Node-Injury Scale 
0-3 0
http://www.ent.iastate.edu/pest/rootworm/nodeinjury/nodeinjury.html

( )

Event DAS-59122-7 NK603
59122 NK603

PAT CP4 EPSPS
ELISA

Cry34Ab1 Cry35Ab1
2005 8 59122 NK603

3
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PAT 500 PAT 1
CP4 EPSPS 800

CP4 EPSPS 1

( )

59122 NK603 Event DAS-59122-7 B.t.
PS149B1 cry34Ab1 cry35Ab1 Cry34Ab1

Cry35Ab1

59122 NK603 Event DAS-59122-7
Streptomyces viridochromogenes pat

pat PAT

59122 NK603 NK603 Agrobacterium CP4
cp4 epsps

cp4 epsps CP4 EPSPS

59122 NK603 Event DAS-59122-7 NK603
Event DAS-59122-7

NK603 Cry34Ab1
Cry35Ab1 Cry

PAT CP4 EPSPS
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1 2 4

16

59122 NK603

Event DAS-59122-7 NK603
Event DAS-59122-7 2003 NK603

2000

Event DAS-59122-7

Event DAS-59122-7
2 1

Event DAS-59122-7 192.0 cm
212.3 cm 1

NK603

59122 NK603

99 Event DAS-59122-7 96 NK603 98
OECD

90 NEBRASKA OECD GUIDELINES, 
1995
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Event DAS-59122-7 1.5
Event DAS-59122-7

NK603 4 14

59122 NK603

Event DAS-59122-7 NK603
Event DAS-59122-7

NK603

59122 NK603

Event DAS-59122-7

NK603

59122 NK603
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Event DAS-59122-7 1
100

Event DAS-59122-7
F2

NK603 1 100
100 NK603

100 2 1
NK603 33.6g 35.1g 1

NK603
F2

Event 
DAS-59122-7 NK603

59122 NK603

Event DAS-59122-7 cry34Ab1 cry35Ab1 pat
Cry34Ab1 Cry35Ab1 PAT

NK603 cp4 epsps
CP4 EPSPS Cry34Ab1

Cry35Ab1 B.t. Cry
PAT

OECD, 1999 CP4 EPSPS
PAT
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Event DAS-59122-7
DCA

Event DAS-59122-7

NK603

59122 NK603

3

( )

( )

( )
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( )

( )

Event DAS-59122-7 2004
FDA

EPA Scientific Advisory Panel 
(SAP) 2005 3

NK603 2000 FDA
USDA APHIS

59122 NK603 2005 6 FDA

Event DAS-59122-7 2004 2
4

2 2005 2 21
2004 5

2004 6

NK603 2001 5

Event
DAS-59122-7

4 2
2004 11 22 2001 3

( 2003 3
)
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2

(Zea mays subsp. mays (L.) Iltis) 

59122 NK603 Event DAS-59122-7 NK603
Event DAS-59122-7

NK603 Cry34Ab1
Cry35Ab1 Cry

PAT CP4 EPSPS

1 2 4

16

59122 NK603
Event DAS-59122-7 NK603

59122 NK603
Event DAS-59122-7 NK603

western corn rootworm
59122 NK603 Event DAS-59122-7 western corn rootworm

59122 NK603
Event DAS-59122-7

Event DAS-59122-7
NK603 59122 NK603

Event DAS-59122-7 NK603

1

( )

Event DAS-59122-7 NK603
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Event DAS-59122-7 NK603

59122 NK603 Event DAS-59122-7 cry34Ab1
cry35Ab1

Event DAS-59122-7 NK603

59122 NK603

59122 NK603 Event DAS-59122-7
NK603

59122 NK603

59122 NK603

( )

( )

( )

59122 NK603
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2

( )

Event DAS-59122-7 NK603

Event
DAS-59122-7 NK603

59122 NK603 Cry34Ab1
Cry35Ab1 Cry

PAT
OECD, 1999 CP4 EPSPS

59122
NK603

59122 NK603 Event DAS-59122-7
NK603

Event
DAS-59122-7 Cry34Ab1 Cry35Ab1

Cry34Ab1 Cry35Ab1

59122 NK603 Event DAS-59122-7
Cry34Ab1 Cry35Ab1

Cry34Ab1 Cry35Ab1
B.t. , 2003

Event DAS-59122-7 Cry34Ab1 Cry35Ab1
84

59122 NK603
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Cry34Ab1
Cry35Ab1

( )

Cry34Ab1 Cry35Ab1

Cry34Ab1 Cry35Ab1 3
Cry34Ab1

Cry35Ab1 northern corn rootworm (Diabrotica barberi)
western corn rootworm (Diabrotica virgifera vir ifera)

LC50 5.56 g ai/cm2 44.5 g ai/cm2 southern
corn rootworm (Diabrotica undecimpunctata howardi) LC50 343

g ai/cm2 Herman, 2000

2  (Hippodamia convergens Coleomegilla
maculata)

Cry34Ab1 160 g/mL Cry35Ab1 120 g/mL 
Hippodamia convergens

Coleomegilla maculata
Cry34Ab1 900 g/g Cry35Ab1

2 g/g
Poletika, 2003 Cry34Ab1

75.29 g/g
2.1 12.0

Cry34Ab1

Poletika, 2003
(Brooks and DeWidt, 2000a, b, c) Smith, et al., 2003

(Marino and Yaroch, 2002) Cry34Ab1
Cry35Ab1
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ANOVA Event DAS-59122-7

Higgins and Wright, 2003

Cry34Ab1 Cry35Ab1
northern corn rootworm western corn 

rootworm 2

( )

Cry34Ab1 Cry35Ab1

Event 
DAS-59122-7 Cry34Ab1 Cry35Ab1

15
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2003
5m Cry34Ab1 0.000261

g/cm2  10m 0.000015 g/cm2 10m
northern corn rootworm LC50 (5.56 g ai/cm2)

37
Cry34Ab1 Cry35Ab1

Cry34Ab1 Cry35Ab1
southern corn rootworm 

3.2
1000

Event DAS-59122-7 Cry34Ab1 Cry35Ab1
59122 NK603

( )

59122 NK603

3

59122 NK603

59122 NK603
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3

59122 NK603 Event DAS-59122-7 NK603
Event DAS-59122-7

cry34Ab1 cry35Ab1 pat NK603
cp4 epsps cry34Ab1 cry35Ab1

Cry34Ab1 Cry35Ab1
pat PAT

cp4 epsps CP4 EPSPS

Cry34Ab1 Cry35Ab1
PAT CP4 EPSPS

59122 NK603
59122 NK603 Event 

DAS-59122-7 NK603

Event DAS-59122-7
NK603

59122
NK603

59122 NK603

Event DAS-59122-7
NK603

59122
NK603
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59122 NK603
Cry34Ab1 Cry35Ab1

Event DAS-59122-7

59122 NK603

59122 NK603

59122 NK603
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( )

17 6 21

2 11 1

(cry34Ab1, cry35Ab1, pat, cp4 epsps, Zea 
mays subsp. mays (L.) Iltis) (59122 NK603, OECD UI DAS-59122-7

MON-ØØ6Ø3-6)
59122 NK603

59122 NK603

1.

59122 NK603

2

59122 NK603
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3.

59122 NK603

4.

59122 NK603

59122 NK603

5.

59122 NK603
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( )

17 6 21

2 11 1

(cry34Ab1, cry35Ab1, pat, cp4 epsps, Zea 
mays subsp. mays (L.) Iltis) (59122 NK603, OECD UI DAS-59122-7

MON-ØØ6Ø3-6)( 59122 NK603 )

1.

59122 NK603

2

59122 NK603
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3.

59122 NK603

59122 NK603

4.

59122 NK603

5.

59122 NK603
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