
i 

........................................................................................... 1 
....................................................................................... 4 

............................................... 4 
1 ....................................... 4 

(1) ................................. 4 
 .................................................................................. 4 
 .......................................................................... 4 
 .......................................... 4 

(2) ..................................................................................... 4 
 .......................................... 4 
 .................................. 5 

(3) ............................................................................. 6 
...................................................................................................... 6 

.................................................................. 6 
.......................................................................................... 7 

...................................................................................... 7 
 .......................................... 7 
 

................................................................................... 8 
 

 ................... 8 
  .............. 8 

.............................................................................................................. 9 
.......................................................................................... 9 

 ................................................................................................ 10 
2  ................................................. 11 

(1)  ................................................................................... 12 
 ............................................................................ 12 

 ............................................................................................ 14 
 

(mpp75Aa1.1, vpb4Da2, DvSnf7.1, Zea
mays subsp. mays (L.) Iltis) (MON95275, OECD-UI: MON-95275-7)



ii

 

 ..................................................... 14 
 

 ......................................................... 20 
  ................................ 30 

(2)  ................................................................................... 31 
 ................................................................................................ 31 

 ................................................................................................................ 31 
  ............................................................ 31 
  .................... 31 
 

 ......................................................................................................... 31 
(3)  ................................................................... 31 

 ........................................................ 31 
 ........................................................ 32 

 ............................................................ 32 
  .................................................... 32 
 

 ................................................................................. 32 
 

 . 32 
(4) 

 ....................................................................................................................... 35 
  ............................................ 35 
 

 ................................................................. 37 
 

 ................................................................................. 40 
 (6)

 ..................................................... 40 
 

 . 43 
(5) 

 ................................................................................................................... 44 
(6)  ........................................... 44 



iii

 

 
 ............................................................................. 44 

 

 ............................................................................................. 44 
3  ................................................. 45 

(1)  ................................................................................................... 45 
(2)  ................................................................................................... 45 
(3) 

 ........................................................................................................... 46 
(4) 

 ....................................................................................... 47 
(5) 

 ................................................................................... 47 
(6)  ............................................................... 47 

 ................................................................. 49 
1  ......................................................................................... 49 

(1)  ....................................... 49 
(2)  ............................................................................... 49 
(3)  ............................................................................... 50 
(4)  ....................................... 50 

2  ............................................................................................. 50 
(1)  ....................................... 50 
(2)  ............................................................................... 54 
(3)  ............................................................................... 55 
(4)  ....................................... 55 

3  ................................................................................................................. 56 
(1)  ....................................... 56 
(2)  ............................................................................... 56 
(3)  ............................................................................... 56 
(4)  ....................................... 56 

4  ..................................................................................................... 56 
 ......................................................................... 57 

 ......................................................................................................................... 59 
 ....................................................................................................... 70 

 ..................................................................................................... 72 



iv

 

 ............................................................................................................. 85 



1

 

2021 30

     



2

 

 (mpp75Aa1.1, vpb4Da2,
DvSnf7.1, Zea mays subsp. mays (L.) Iltis) (MON95275, OECD-UI: 
MON-95275-7)

4717

2026 5 31
1
(1) 

(2) 

(3) 

(4) 

2
(1) 

(2) 

(3) (2)

(4) 

(5) 
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(6) 

(7) (1) (6)

(8) 
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 5 
1

(1)

10

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

 15 

LH244

20

 ( , 2001)

Zea Tripsacum25
(OECD, 2003)

 ( , 2001; OECD, 2003)

30

(2)

 35 



5

 

(OECD, 2003)
7000~5000

3400  ( , 2005)5

 ( , 2001; 
, 2005) 1492

10
1573~1591

 ( , 2005)
 15 

58 40
20

 (OECD, 2003; , 2005)
(FAO) 2019

1 9,720 ha 4,128 ha
3,295 ha 1,752 ha 903 ha 723 ha

 (FAO, 2020)25

2019
9 4,700 ha  ( , 2020)
2 3,000 ha  ( , 2020)

30

35
4 ~ 5 ~
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10 a 6,000~8,000
2~3 9 10

 ( , 2001)
5

(F1)

10

2019
46.1 %  (7.4% ) 26.6 %

17.5 %15
(NCGA, 2021)

2020 1,576
1,162
 ( , 2021)

 ( , 2018)20

 (
, 2014)

(3)25

 30 

 (OECD, 2003)
10~11 3335

13~14  ( , 2001)
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 ( , 2001)
 ( ) 

 ( , 2001)
5

1.6~2.0  ( )
( , 2005)
pH 5.0~8.0  ( , 2005)

10

 15 

20
 (OECD, 2003)

 ( , 2005)

4525
 (Wych, 1988)

10

 ( , 1987; , 2001)
6~8 0 (OECD, 30

2003) 6~8 12 % 10
55 %  ( , 2001; OECD, 2003)
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5

 10 

95~99 %
 ( , 2001; 

OECD, 2003)
Z. mays15

(Z. mays subsp. mexicana)
Tripsacum

Tripsacum (OECD, 2003)
Tripsacum

 ( , 2001; OECD, 20
2003)

Tripsacum
 ( ) 

 25 

1~3
 ( , 2001; OECD, 2003) 3~5

8~9  (30
, 2001) 1

5~6  ( , 2001)
1,200~2,000 1,800

(OECD, 2003)
 ( , 2002)35

90~120 m  ( , 2001)
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 ( ,
2005)

200~400 m
( , 2001)

 (Helianthus annuus)5
 (Solanum nigrum)

 (0 m)
81.7 /cm2 71.1 /cm2 (Shirai and Takahashi, 
2005) 5 m
19.6 /cm2 22.2 /cm2 10 m10

10 /cm2  (Shirai and Takahashi, 2005)
7 1,700

 (Asclepias syriaca)
(Pleasants et al., 2001) 1 m 2 m 4~5 m

35.4 /cm2 14.2 /cm2 8.115
/cm2

1 m 5 m
28 /cm2 1.4 /cm2 (Sears 

et al., 2000)20
10~30 (CFIA, 

2012) 2 100 %
 (Luna et al., 2001)

25

30
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2013 1 20155
1 2  ( , 2014; 

, 2017)
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2

 (mpp75Aa1.1, vpb4Da2, DvSnf7.1, Zea 
mays subsp. mays (L.) Iltis) (MON95275, OECD-UI: MON-95275-7) (

)5
(Diabrotica spp.)

Brevibacillus laterosporus Mpp75Aa1.1
1 Bacillus thuringiensis Vpb4Da2 1 DvSnf7.1

 (Diabrotica virgifera virgifera
WCRW ) DvSnf710

RNA (dsRNA)
Mpp75Aa1.1

 ( 2-(1)- - , p22~27)

 15 
 ( 2-(1)- , p12) DvSnf7.1

DvSnf7
240 bp RNA ( DvSnf7 dsRNA )

DvSnf7  (
) DNA20

(DvSnf7, cry3Bb1, cp4 epsps, Zea mays subsp. mays (L.) Iltis) (MON87411, 
OECD UI: MON-87411-9) ( 2016 8 26 ) ( MON87411

) DvSnf7
DvSnf7 dsRNA25

MON87411 dsRNA

1 Mpp75Aa1.1 Vpb4Da2
Cry75Aa1.1 Vip4Da2  ( Vip4Ba1 )

2
(Crickmore et al., 2020)
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(1)

5
 2 (p15)  1 (p16~19)

mpp75Aa1.1
mpp75Aa1.1 Mpp75Aa1.1 B. laterosporus2

B. laterosporus Mpp75Aa110
N 23

B. laterosporus
23

DNA15
mpp75Aa1.1

Mpp75Aa1.1
 1

 20 
vpb4Da2

vpb4Da2 Vpb4Da2 B. thuringiensis
Vpb4Da2

 1
 25 

DvSnf7.1
DvSnf7.1 WCRW (D. virgifera 

virgifera) DvSnf7
DvSnf7 dsRNA (DvSnf7 dsRNA) (240 bp) 

DvSnf7  (30
) DNA

MON87411 DvSnf7
DvSnf7 dsRNA

2 B. laterosporus 1 (Bowen 2021) B. laterosporus
(Nivetha 

and Jayachandran, 2017; Panda et al., 2014; Ruiu, 2013) 
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MON87411 dsRNA
DvSnf7.1

MON87411 DvSnf7
 (  1, p13)

DvSnf7.15
3 MON87411

DvSnf7.1
 (RNA) 55 7

MON87411 DvSnf7  (RNA) 48
DvSnf7.110

RNA
MON87411 dsRNA

 (DvSnf7 ) 

15
 1 DvSnf7 (RNA) DvSnf7.1

 (RNA) 4

(A) MON87411 DvSnf7  (RNA) 
DvSnf7.1  (RNA) 

A20
 ( ) AAA… (B)   (RNA) 

DvSnf7 DvSnf7.1
5’ DvSnf7

DvSnf7.1
DvSnf7 DvSnf7.125

3 DvSnf7.1 5.1×10-3

μg/g FW  (  8, p43) MON87411 DvSnf7
(3.15×10-3 μg/g FW) ( , 2015)

4
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5

 1
(p16~p19)
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 2 PV-ZMIR525664
5

T-DNA R2

Cre5
PV-ZMIR525664 T-DNA 2 loxP

 (P-TubA TS-CTP2 CS-cp4 epsps T-TubA loxP 1 )
Cre  ( 2-(3)-

- , p32) DvSnf7 p
10

5

 

CS-mpp75Aa1.1

CS-vpb4Da2
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 1 PV-ZMIR525664 6

T-DNA
B1-Right Border 
Region 

1-331 Agrobacterium tumefaciens DNA T-
DNA

(Depicker et al., 1982; Zambryski et al., 1982)
Intervening sequence 332-436 DNA
T2-E9 437-1,069 (Pisum sativum) -1,5-

RbcS2 3' (Coruzzi et al., 
1984) mRNA

Intervening sequence 1,070-1,098 DNA
DvSnf7P 1,099-1,338 Diabrotica virgifera virgifera Snf7

(Baum et al., 2007a; Baum et al., 2007b)
ESCRT-III Snf7

(Babst et al., 2002)
Intervening sequence 1,339-1,488

DvSnf7P 1,489-1,728 D. virgifera virgifera Snf7
(Baum et al., 2007a; Baum et al., 2007b) ESCRT-III

Snf7
(Babst et al., 2002)

Intervening sequence 1,729-1,764 DNA
I3-Hsp70 1,765-2,568 (Zea mays) hsp70

(HSP70) 
(Rochester et al., 1986)
(Brown and Santino, 1997)

Intervening sequence 2,569-2,574 DNA
P4-35S 2,575-3,150 (CaMV) 35S

(Odell et al., 1985)

E5-pIIG-Zm1 3,151-4,066 (Z. mays)
pIIG 

(Huang et al., 1998)

Intervening sequence 4,067-4,072 DNA

6  
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 1 PV-ZMIR525664
( ) 6

S6-Isr-1 4,073-5,291

(Casini et al., 2014) (GenBank 
accession: MT611522)

Intervening sequence 5,292-5,312 DNA
E-DaMV-1 5,313-5,634 (DaMV) 

(Kuluev and 
Chemeris, 2007)

Intervening sequence 5,635-5,647 DNA
P-RCc3-Td1 5,648-6,478

.
Tripsacum dactyloides RCc3

(Hernandez-
Garcia and Finer, 2014) (GenBank accession: 
MT611509)

I-14-3-3c-Si1 6,479-6,583 (Setaria italica) 14-3-3c
(GenBank accession: MT611514)

(Rose, 2008)
Intervening sequence 6,584-6,604 DNA
CS7-mpp75Aa1.1 6,605-7,492 Brevibacillus laterosporus Mpp75Aa1.1

(Bowen et al., 2021)
Intervening sequence 7,493-7,509 DNA
T-HSP-Cl1 7,510-8,070 Coix lacryma-jobi

Hsp 3'
(Hunt, 1994) (GenBank accession: MT611516)

mRNA

Intervening sequence 8,071-8,096 DNA
T-SAM1-Si1 8,097-8,531  (S. italica) S-

1 3' (Hunt, 1994)
(GenBank accession: MT611517)
mRNA

Intervening sequence 8,532-8,538 DNA  
CS-vpb4Da2 8,539-11,352 Bacillus thuringiensis Vpb4Da2

(Yin et al., 2020)
Intervening sequence 11,353-11,378 DNA
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 1 PV-ZMIR525664
( ) 6

I-Act-Si1 11,379-12,743  (S. italica) 
(Rose, 2008) (GenBank accession: MT611515)

Intervening sequence 12,744-12,751 DNA
P-Ltp-Zm1 12,752-14,045 (Z. maize)

(Hernandez-Garcia 
and Finer, 2014) (GenBank accession: MT611508)

E-DaMV-2 14,046-14,541 (DaMV) 
(Kuluev and 

Chemeris, 2007)
Intervening sequence 14,542-14,685 DNA
loxP 14,686-14,719 P1 loxP 

Cre
(Russell et al., 1992)

Intervening sequence 14,720-14,725 DNA
P-TubA 14,726-16,906 (Oryza sativa)

OsTubA 5'
(Jeon et 

al., 2000)
Intervening sequence 16,907-16,910 DNA
TS8-CTP2 16,911-17,138 (Arabidopsis thaliana) 5-

-3-  (EPSPS) 
ShkG

(Klee et al., 1987; Herrmann, 
1995)

CS-cp4 epsps 17,139-18,506 Agrobacterium CP4 5-
-3- (CP4 EPSPS) 
aroA (epsps) (Padgette et 

al., 1996; Barry et al., 2001)

Intervening sequence 18,507-18,513 DNA
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 1 PV-ZMIR525664
( ) 6

T-TubA 18,514-19,095 (O. sativa)
OsTubA 3' (Jeon et al., 
2000) mRNA

Intervening sequence 19,096-19,101 DNA
loxP 19,102-19,135 P1 loxP 

Cre
(Russell et al., 1992)

Intervening sequence 19,136-19,170 DNA
B-Left Border Region 19,171-19,612 A. tumefaciens DNA T-DNA

(Barker et al., 
1983)

( )
Intervening sequence 19,613-19,698 DNA
OR9-ori V 19,699-20,095 RK2

Agrobacterium
(Stalker et al., 1981)

Intervening sequence 20,096-20,717 DNA
OR-ori-pBR322 20,718-21,306 pBR322 (Sutcliffe, 1979) E. coli

Intervening sequence 21,307-21,840 DNA
aadA 21,841-22,729 Tn7 -O-

 ( )
3'

(Fling et al., 1985)

Intervening sequence 22,730-22,873 DNA
1 B-Border ( ) 
2 T-Transcription Termination Sequence ( ) 
3 I-Intron ( )5
4 P-Promoter ( ) 
5 E-Enhancer ( )
6 S-Spacer ( ) 
7 CS-Coding Sequence ( ) 
8 TS-Targeting Sequence ( ) 10
9 OR-Origin of Replication ( ) 
P Partial sequence ( )
* T-DNA (P-TubA TS-CTP2 CS-cp4 epsps T-TubA loxP

1 )
10 Appendix Table 2 (p43~45)15
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Mpp75Aa1.1 Vpb4Da25

Mpp75Aa1.1 Vpb4Da2

 10 
1)

B. thuringiensis
1998 Cry Cyt Vip

(Crickmore et al., 1998; Crickmore, 2021) B.
thuringiensis15

2020 7 (Crickmore et al., 2020; BPPRC, 2021)
20

B. thuringiensis
Cry

(Crickmore et al., 1998) Cry

-  ( -Pore Forming Protein:25
-PFP) -PFP

Cry1 Cry2
Cry3 (Adang et al., 

2014) -PFP
Cry30

Cry

-  ( -Pore Forming Protein: -PFP) 
-PFP Cry35Ab135

 (4114 2015 2 19
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) -PFP Cry51Aa2

(MON88702 2019 2 20 )
-PFP -PFP

5
(Crickmore et al., 2020 Table 1)

Cry35Ab1 Tpp
Tpp35Ab1

Cry51Aa2 Mpp
Mpp51Aa2 10

Mpp75Aa1.1
Cry75Aa1 Mpp51Aa2

Mpp Mpp75Aa1.1

15
B. thuringiensis

Vegetative Insecticidal Proteins (Vip) 
Vip3 Vip3A

 (MIR162 2010 6 11 )
(COT102 2012 9 4 )20

Vip Vip3
Vip

Vpa
Vpb (Crickmore et al., 2020 Table 1)25

Vpb4Da2
Vip4Da2 ( Vip4Ba1 ) Vpb

-PFP Vpb4 Vpb4Da2

30
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 2 Mpp75Aa1.1 Vpb4Da2 7

Cry75Aa1 Mpp75Aa1 B. laterosporus
-PFP

Vip4Da2
( Vip4Ba1 )

Vpb4Da2 B. thuringiensis
-PFP

2)5
Cry Vip

(Gill et al., 1992; Schnepf et al., 1998; OECD, 2007; Vachon et 
al., 2012; Chakroun, 2016)10

(Bravo et al., 15
2013; Deist et al., 2014) Cry Vip

 (Schnepf et al., 1998; OECD, 2007)
Mpp75Aa1.1 Vpb4Da2

20
Mpp75Aa1.1 Vpb4Da2

WCRW

 (  2  3)
 25 
3)

Mpp75Aa1.1 Vpb4Da2
E. coli  (  4

 5)

7
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8 (  ( )
;  3, p26) 8  (

) 205

(EPA, 1998; Romeis et al., 
2013; Wach et al., 2016)

 (cry1A.105, cry2Ab2, Glycine max (L.) Merr.) 10
(MON87751, OECD UI: MON-87751-7) ( : 2016 11 25 ) 

 ( cry51Aa2,
Gossypium hirsutum L.) (MON88702, OECD UI : MON-887Ø2-4) ( 2019

2 20 ) ( MON88702 )
15

9
 5  (

)  (Stork, 2018)
 ( 20 ) 

 (  3, p27  4, p28)20
EC50 ( ) LC50 ( )

 Mpp75Aa1.1

Vpb4Da2
EC50 LC5025

EC50 LC50

 (  3, p27  4, p28)

430
4 2 1 11

WCRW (D. virgifera virgifera)

8

(Romeis et al., 2013)
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(Spodoptera frugiperda)  (Helicoverpa zea) 
 (Ostrinia nubilalis) 

Mpp75Aa1.1
WCRW (D. virgifera virgifera)

 (S. frugiperda)  (H. zea)5
(Chrysodeixis includens)  (O. nubilalis)

 (  3, p27)
Vpb4Da2

WCRW (D. virgifera virgifera)
(Diabrotica undecimpunctata howardi) 10
(Aedes aegypti) (  4, p28)

 ( )

2 2 1 1 615

Mpp75Aa1.1
 (Poecilus cupreus) 

 (Chrysoperla rufilabris) (  3, p27)
Vpb4Da220

Vpb4Da2  (  4, p28)

 (Apis. mellifera)25
Mpp75Aa1.1

(A. mellifera) Mpp75Aa1.1
(  3, p27)

Vpb4Da2
 (A. mellifera) Vpb4Da230

(  4, p28)

 (Folsomia candida)35
 (Eisenia andrei) 2
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 (F. candida)
 (E. andrei) Mpp75Aa1.1

Vpb4Da2   (  3, p27  4, p28)

Mpp75Aa1.15
 ( ) 

Vpb4Da2

Cry2Aa10
(de Maagd et al., 2001; van Frankenhuyzen, 2009) Cry3Aa

(van Frankenhuyzen, 2009)
MON88702 Cry51Aa2

15
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 3 (Kos et al., (2009)
) 9

  
WCRW ( )  

  

  

  

  

( )
( )

  
  

  
  

  
  

  

9
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 3 Mpp75Aa1.1 10

1
EC50 LC50

(μg/mL diet)

Coleoptera

  
Chrysomelidae

  
Diabrotica virgifera virgifera ( ) 5.4 (EC50) 2

Chrysomelidae Diabrotica undecimpunctata howardi 500 3

Chrysomelidae Leptinotarsa decemlineata 500 3

Coccinellidae Epilachna varivestis 500 3

Coccinellidae Coleomegilla maculata 500 3

Carabidae Poecilus cupreus < 250 (LC50) 4

Lepidoptera

Noctuidae Spodoptera frugiperda > 500 (EC50) 5

Noctuidae Helicoverpa zea 2.7 (EC50) 2

Noctuidae Chrysodeixis includens 59 (EC50) 2

Crambidae Ostrinia nubilalis 130 (EC50) 2

Hemiptera

Miridae Lygus hesperus 500 3

Pentatomide Euschistus heros 500 3

Anthocoridae Orius insidiosus 500 3

Geocoridae Geocoris punctipes 500 3

Diptera Culicidae Aedes aegypti 340 3

Hymenoptera

Apidae
  ( )

Apis mellifera (larva) 50.7 (LC50) 6

Apidae
( )

Apis mellifera (adults) 500 3

Eulophidae Pediobius foveolatus 500 3

Neuroptera Chrysopidae Chrysoperla rufilabris > 500 (LC50) 7

Collembola Isotomidae Folsomia candida 500 3

Haplotaxida Lumbricidae Eisenia andrei 500 3

1  ( )
2 EC50 ( ) 6 7
3  ( 340 μg/mL diet 500 μg/mL diet)
4 LC50 ( ) (250 μg/mL diet)5
5 EC50
6 5 21 LC50

7 LC50

10  



28

 

 4 Vpb4Da2 11

1
EC50 LC50

(μg/mL diet)

Coleoptera

Chrysomelidae Diabrotica virgifera virgifera ( ) 4.2 (EC50) 2

Chrysomelidae Diabrotica undecimpunctata howardi > 500 (EC50) 4

Chrysomelidae Leptinotarsa decemlineata 500 3

Coccinellidae Epilachna varivestis 500 3

Coccinellidae Coleomegilla maculata 500 3

Carabidae Poecilus cupreus 500 3

Lepidoptera

Noctuidae Spodoptera frugiperda 500 3

Noctuidae Helicoverpa zea 500 3

Noctuidae Chrysodeixis includens 500 3

Crambidae Ostrinia nubilalis 500 3

Hemiptera

Miridae Lygus hesperus 500 3

Pentatomide Euschistus heros 500 3

Anthocoridae Orius insidiosus 500 3

Geocoridae Geocoris punctipes 500 3

Diptera Culicidae Aedes aegypti 140 (LC50) 5

Hymenoptera

Apidae
  ( )

Apis mellifera (larva) 500 3

Apidae
( )

Apis mellifera (adults) 500 3

Eulophidae Pediobius foveolatus 500 3

Neuroptera Chrysopidae Chrysoperla rufilabris 500 3

Collembola Isotomidae Folsomia candida 500 3

Haplotaxida Lumbricidae Eisenia andrei 500 3

1  ( ) 
2 EC50 ( ) 6 7
3 (500 μg/mL diet)
4 EC505
5 5 5 LC50 ( )

11  
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4)

Mpp75Aa1.1 Vpb4Da2
AD_2019 12

s FASTA 85

DvSnf7 dsRNA
 10 

DvSnf7.1 WCRW
Snf7 240 bp

dsRNA (DvSnf7 dsRNA)
DvSnf7 dsRNA WCRW

RNAi (RNA ) 13 DvSnf715

 ( 2-(1)- , p12) DvSnf7.1
DvSnf7 240 bp

dsRNA20
MON87411 DvSnf7

DvSnf7 dsRNA
MON87411 dsRNA

DvSnf7 dsRNA RNAi WCRW25
WCRW RNAi WCRW DvSnf7

mRNA DvSNF7

12AD_2019: COMPARE (COMprehensive Protein Allergen REsource) 
2,081 (2019 2 20

)
13

( )
(Fader and Colombo, 

2009) Snf7 SNF7 N C
(Peck et al., 2004; 

Winter and Hauser, 2006)
ESCRT (Endosomal Sorting Complex Required for 

Transport)–III (Teis et al., 2008; Vaccari et al., 2009; Kim et al., 2011)
 



30

 

 ( , 2015)
in vitro DvSnf7 dsRNA

14

WCRW WCRW5
SCRW LC50 4.4ng/ml 1.2ng/ml

 ( , 2015)
18

DvSnf7
WCRW DvSnf7 2110

 ( , 2015)
DvSnf7.1

DvSnf7 dsRNA WCRW WCRW DvSnf7

15

Mpp75Aa1.1 Vpb4Da220
Mpp75Aa1.1 Vpb4Da2

DvSnf7 dsRNA
DvSnf725

DvSnf7 dsRNA

DvSnf7 dsRNA 2130

DvSnf7 dsRNA 21
 (  6)

dsRNA  (Kozak, 
1989) DvSnf7 dsRNA35

DvSnf7 dsRNA
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(2)

5

PV-ZMIR525664
pBR322 (Sutcliffe, 1979)  1 (p16~19) 

 10 

PV-ZMIR52566415
22,873 bp PV-ZMIR525664  7

E. coli20
aadA T-DNA

25

(3)
 30 

PV-ZMIR525664  1 (p16~19) 
 2 (p15) 

 35 
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PV-ZMIR525664 T-DNA
LH244

 5 

LH24410
PV-ZMIR525664 Agrobacterium tumefaciens ABI

15

F4
14 PV-ZMIR525664
PCR PV-ZMIR52566420

 (  8 Table 1, p12)

25

(R0) R1 R1

1 T-DNA30
PCR R2

Cre
Cre/lox T-DNA  (P-TubA TS-CTP2
CS-cp4 epsps T-TubA) loxP 1 F1

14 50 DNA PCR
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Cre/lox 2 lox DNA
lox Cre

(Hare and Chua, 2002; Zhang et al., 2003) PV-ZMIR525664 T-DNA
loxP 1

T-DNA5
F1 F2 Cre

1
F3 Cre  ( 2-

(4)- , p37~39) F2 F3

1 F3 F410

 4 (p34)
F4 F4

 15 
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5

10

15

 4 20
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(4)

5
F4F2 F4F3 F4F4  (  4, p34)

 (  9)

F4 HCL617
F4F110

F4F1 F4F2

F4F2 F4F3 F4F3

F4F4 F4F2 F4F3 F4F4 Real-Time 
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5

(NGS, Next 
Generation Sequencing) 16 PCR

 (  10)
 10 

NGS 150 bp
 ( 1775 )

NGS (F4 ) 251.9
Gb ( 253) 560.3 Gb (15

235)  (  10 Appendix Table 3, p46)
PV-ZMIR525664 18

2  (  10 p28)
5' 3'  (

10 Appendix Figure 32, p119~121)20
 (  10 p 28)

253 22
 (  10 Appendix Figure 5, p52)

PV-ZMIR525664
 (  10 Appendix Figure 5,25

p52)
Cre

PV-ZMOO513642 (
 10 Appendix Figure 2, p49) 

16NGS
NGS

DNA
T-DNA T-

DNA (Kovalic et al., 2012)
17 : 

75 DNA
1 75

18Bowtie 2 v2.3.5.1 (Langmead and Salzberg, 2012) 30 bp 96.6 %
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PV-ZMOO513642
 (  10 Appendix Figure 6, p53)

1 1

5

PCR
 (  10 Appendix Figure 8,

p55~60 Appendix Figure 9, p61~93)10
 5 (p39)

 (F4 F4F1 F5 F5F1 F6 ) 
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1  (  10 p27) 5

(6)

 (F4 F4F1 F5 F5F1 F6 )10
Mpp75Aa1.1 Vpb4Da2

 (  11 Figure 2
Figure 3, p15 p16)  (F4

F4F1 F5 F5F1 F6 ) DvSnf7.1
RNA siRNA15

 (  12 Figure 3 Figure 4, p17
p18)

2019 5  ( 2
)20

Mpp75Aa1.1
Vpb4Da2 ELISA DvSnf7.1  (RNA)

QuantiGene  (  13;
 14) Mpp75Aa1.1 Vpb4Da2

DvSnf7.125
 (  6~  8, p42~43)

DvSnf7.1 (RNA)
RNA30

(~1.4 kb) 
(  12 Figure 3, p17) RNA

siRNA  (
12 Figure 4, p18) RNA

(~1.4 kb) 6 kb35
 (  10
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Figure 3, p17) RNA)
RNA 240 

bp DvSnf7 dsRNA  (  15 Fig 2, p16)
DvSnf7.1 RNA

6 kb5
RNAi dsRNA

240 bp dsRNA dsRNA
6 kb 3

DvSnf7.1
DvSnf7  ( )10

6 kb
DvSnf7.1

(Xing et al., 2010)15
DvSnf7.1 6 kb

dsRNA
(Kozak, 1989)

520
mRNA dsRNA

20 bp dsRNA

(Kozak, 1989) 6 kb
240 bp DvSnf7 dsRNA dsRNA25

(  16)30

20 AD_2021 AD_2021
COMPARE (COMprehensive Protein Allergen REsource) 

2,348 (2021 2 1
)
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 6 Mpp75Aa1.1
(2019 ) 21

1 (SE)
(μg/g DW)2

LOQ/LOD
(μg/g DW)3

2 ~ 4 100 (7.0) 
43 – 200 0.125/0.023

2 ~ 4
35 (4.3)
11 – 84

0.125/0.053

16 (0.76)
12 – 25

0.125/0.039

1.3 (0.086)
0.67 – 1.9

0.125/0.065

~
<LOQ (NA4) 

NA – NA
0.125/0.043

1

2 1g  ( g) 
 (  – )5

 ( 20 ) SE= DW=
3 LOQ = limit of quantitation ( ) LOD = limit of detection ( )
4 NA=

 7 Vpb4Da210
(2019 ) 22

1 (SE)
(μg/g DW)2

LOQ/LOD
(μg/g DW)3

2 ~ 4 39 (1.8) 
19 – 51

0.313/0.110 

2 ~ 4
14 (1.3)
3.4 – 26

0.313/0.128

3.3 (0.13)
2.5 – 4.8

0.313/0.124

1.2 (0.086)
0.42 – 1.9

0.157/0.067

~
<LOQ (NA4) 

NA – NA
0.157/0.082

1

2 1g  ( g) 
 (  – )

 ( 20 ) SE= DW= . 15
3 LOQ = limit of quantitation ( ) LOD = limit of detection ( )
4 NA=

21

 
22
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 8 DvSnf7.1
(RNA)   (2019 ) 23

1 (SE)
(μg/g FW)2

(SE)
(μg/g DW)3

LOQ/LOD
(μg/g FW)

2 ~ 4 7.2×10-3 (0.51×10-3)
4.3×10-3 – 15×10-

48×10-3 (3.4×10-3)
29×10-3 -100×10-3

3.7×10-4

/0.85×10-4

2 ~ 4
5.1×10-3 (1.0×10-3)
0.41×10-3 – 18×10-3

46×10-3 (9.4×10-3)
3.8×10-3 -166×10-3

1.3×10-4

/0.30×10-4

6.0×10-3 (0.75×10-3)
2.1×10-3 – 13×10-3

20×10-3 (2.5×10-3)
7.1×10-3 -42×10-3

0.81×10-4

/0.18×10-4

0.24×10-3 (0.019×10-3)
0.099×10-3 – 0.40×10-3

0.28×10-3 (0.021×10-3)
0.11×10-3 -0.46×10-3

0.21×10-4

/0.047×10-4

- 0.27×10-3 (0.052×10-3)
0.055×10-3 – 0.85×10-3

0.47×10-3 (0.091×10-3)
0.097×10-3 -1.5×10-3

0.26×10-4

/0.059×10-4

1

2 RNA 1g  ( g) 5
 (  – )

 ( 20 LOQ 3
) SE= FW=

RNA 1g  ( g) 
 (  – )10

 ( 20 LOQ 3
) SE= DW=

LOQ = limit of quantitation ( ) LOD = limit of detection ( ) LOD
LOQ QuantiGene RNA LOD LOQ

RNA15

20

23
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(5)

5
EndPoint TaqMan PCR

 (  17) DNA PCR 1
5~20 ng

50 200
 (  17 p9)10

(6)

15

mpp75Aa1.1 vpb4Da2
DvSnf7 Mpp75Aa1.1 Vpb4Da2

DvSnf7 dsRNA
20

 25 
LH244

mpp75Aa1.1 vpb4Da2 DvSnf7

30

mpp75Aa1.1 vpb4Da2
Mpp75Aa1.1 Vpb4Da2

35
 ( 2-(1)- - , p22) Cry
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Vip

DvSnf7 dsRNA
5

 ( 2-(1)- - , p30)
mpp75Aa1.1 vpb4Da2 DvSnf7 dsRNA

 10 

15

20

3

(1)
 25 

(2)

471730

2026 5 31

1.
(1) 35
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(2) 

(3) 

5

(4) 

2.10
(1)

(2)

(3) (2) 15

(4) 

20
(5)

(6)

(7) (1) (6)25

(8)

(3)30
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(4)

 5 
(5)

 10 
(6)

2016~2021
205  (  9, p47)

15

 10 (p48)

20
 9 

24

2016 2
2017 38
2018 63

2018/2019 6
2019 68
2020 21
2021 7

24
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 10 25

2021 11

(Health Canada)
(CFIA)

(USDA)
(FDA)

(FSANZ)

25
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2-(6)- (p44~45)
5

1
 10 

(1)

(OECD, 
2003; Nakai et al., 2015; , 2018)15

 (
, 2018)20

Mpp75Aa1.1 Vpb4Da2
DvSnf7 dsRNA

25

 30 

(2)

 35 



50

(3)

(4)5

 10 
2

(1)

15

Mpp75Aa1.1 Vpb4Da2
DvSnf7 dsRNA

 ( 2-(1)- - , p30)20
Mpp75Aa1.1 Vpb4Da2

 ( 2-(1)- - , p29)

Mpp75Aa1.1 Vpb4Da2
 ( / )25

 ( )  ( )  ( ) 
( )  ( 2-(1)- - , p22~27)

Mpp75Aa1.1 Vpb4Da2
530

Mpp75Aa1.1
Vpb4Da2

(a) ~ (e) 
535



51

 ( ) 
(a)   ( )  ( ) 
(b)  ( ) 
(c)   ( )  ( ) 
(d)   ( ) 5
(e)   (

26) 

(a) (b) (c) 
10

27  (b) 

 ( ) 

15
B. thuringiensis Cry

Cry

(Eisenring et al., 2017; Kim et al., 2021; Meissle et al., 2021)
20

(Meissle et al., 2021)

Mpp75Aa1.1 Vpb4Da2
25

28

 (d) (e) 

26

(Babendreier et al., 
2004)

27 8
(

) (FAMIC, 2021;
, 2019; , 2021)

28

(Anderson et al., 2021)  
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Mpp75Aa1.1 Vpb4Da2
Mpp75Aa1.1 Vpb4Da2

 (  6  7, p42)
 (d) (e) 

Mpp75Aa1.1 Vpb4Da25

Mpp75Aa1.1 Vpb4Da2
 (  11, p53)

DvSnf7 dsRNA10
(a) (b) (c) 

Mpp75Aa1.1 Vpb4Da2
DvSnf7.1
(  8, p43) DvSnf7 dsRNA

15

DvSnf7 dsRNA
 ( 2-(1)- - , p29~30)

DvSnf7 dsRNA
  (  11, p53)20

Mpp75Aa1.1
Vpb4Da2 DvSnf7 dsRNA

 (  11, p53)
25

2020 ( , 2020)

Bt ( , 2003)

30

 11 (p54) 4
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 12

IA CR
Donacia frontalis ( )

II VU
Diboma costata

NT
Donacia 
hirtihumeralis

(
)

Donacia japana

( , 2007) . 
( , 1985)5

.
( , 2005) . No. 408, p2~18
( , 2012) . 

 10 
(2)

DvSnf7.1 DvSnf7
DvSnf7 dsRNA

DvSnf7 dsRNA15

in vitro DvSnf7 dsRNA
WCRW WCRW SCRW LC50

4.4 ng/ml 1.2 ng/ml  ( 2-(1)- - , 
p29~30)20

DvSnf7.1
DvSnf7 dsRNA MON87411
DvSnf7 dsRNA



55

(3)

2-(1) (p50~54) 
5

 (Helianthus annuus)
 (Solanum nigrum)10

5 m
19.6 /cm2 22.2 /cm2 10 m

7.4 /cm2 (Shirai and Takahashi, 
2005)

715
1,700  (Asclepias syriaca)

1 m 2 m 4 ~ 5 m
35.4 /cm2 14.2 /cm2 8.1 /cm2

 (Pleasants et al., 2001)
20

10 m 10 /cm2

m
10 m

25

4
DvSnf7 dsRNA

30

(4)

35
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3

(1)
 5 

Tripsacum Zea

Tripsacum

10

(2)

 15 
(3)

(4)20

 25 
4
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2-(6)- (p44~45)

5

10

Mpp75Aa1.1 Vpb4Da2
DvSnf7 dsRNA

15

 20 

Mpp75Aa1.1 Vpb4Da2
25

Mpp75Aa1.1 Vpb4Da2
 ( / )  ( )  ( )

 ( )  ( ) 
5

(a)  ( )  ( ) (b) 30
 ( ) (c)  ( )

(d) 
( ) (e) 

 ( )35
Mpp75Aa1.1 Vpb4Da2
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Mpp75Aa1.1
Vpb4Da2

DvSnf7 dsRNA5
(a) (b) (c) 

Mpp75Aa1.1 Vpb4Da2 DvSnf7
DvSnf7 

dsRNA
DvSnf7 dsRNA10

 ( 4 )

10 m 10 /cm2

15
 m 10 m

20
DvSnf7 dsRNA

 25 

30

35
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