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F DB IR oo 29
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@ BASNEEBOBEYMO a2 —K K OB A SR OB
T OEEINT IS T DABTE D ZETEME oo, 32
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T OB S CHHART TOFEIBLDZZTEME oo 34
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B I ORI <ot 34
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IFAERESE YRR D EARBIZRPIZS oo 35

@  LLTICHT A AFH SRR H R IC W T, B s
ZREM B EORT D 0EF Lo E OB OMHEDH KL

URRIED B DI EIEL DFREE (oo, 38
a TERERLOMETB DEFFME oo 38
b ABYIHNTIIT HARIE ST EIRIE oo 38
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o — M R KRS RS &

ER% 24 411 A 26 H
EMKERE BiE %

BRBE K Rk T &
K4 HBAREUV L MEERSH
HREEE RFEBGFRALE IR KBS FfJ

EFT  BACERH X ERIEDU T H 10 % 10 5

B AR OW TR EZZ T -\ D T, B 2 AW o ffi 5
DIHNZ K B AEW O LARMEDOFERIZBE T AIEMEE 4 555 2 HOBEICL Y, &
DEBYVHELET,





B A
S OFRFA D4 TR

BRI 7 ) ARV — MERMEEYEARTS, Ta v AR OaTF
= U B E B EGUEIE ONCBREA] 7 VAR ok — R ROV U AR
P— MlE T 3

(crylA.105, B8 cry2Ab2, crylF, pat, (X% cp4 epsps, T
cry3Bbl, cry34Abl, cry35Abl, Zea mays subsp. mays (L.) Iltis)
(MON87427 x MON89034 x B.t. CrylF maize line 1507 x
MONS88017 x B.t. Cry34/35Abl Event DAS-59122-7, OECD
UL: MON-87427-7 x MON-89034-3 x DAS-01507-1 x
MON-88017-3 x DAS-59122-7) (MON&7427, MON89034,
B.t. CrylF maize line 1507, MON88017 M2 T* B.t. Cry34/35Abl
Event DAS-59122-7 ZNEN~DEANBLFOMAEEEH
THLOTH-> THEL N vEr a0l L 7B IRT
DL O BEICE—HEEABRREOKGREZ T b0 EERL, )
EEL, )

AR TR 2 AW
B D 5 — T
DNE

BRHSAIERRIC BT D720 O Biks, NI, RE
W X OB N 2 BT 51T %

BEI5 AR AW
5 D 5 —FRAE 5
D71k
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A ) 25 ek A B 2B A 3
— WS OFMIZ Y 72 0 NEE L 7= E
1 EEXIEEOET L0 EOREICEET 515
(1) ¥ EOMrEMT LA REREEIZE T 5 oAk
O s, EAKROFA
4 huEm=I Y
HL4, : corn, maize
4, . Zea mays subsp. mays (L.) Iltis
©@  IEEOMEL TR
BURHEDOIEHNE > T2 AL T LA T B0 TH 5,
MONS87427 I & ff LH198 x Hi-II % v 7=,
MONS89034 (Lt ff LH172 % Fv 7=,
B.t. Cry1F maize line 1507 |50 7% Hi-IT 2 H 7,

MONS88017 | L35k I A MERE Cdo 5 BHERAE A x F1 HEFE Hi-1I 2 e,
B.t. Cry34/35Ab1 Event DAS-59122-7 | &hfdE Hi-Il 2 7z,

®) [E N & ONEA D B SRR EE 81T 5 B A Hidsg
cEraviZf B NERaVRBIZET S, FEMIZOWTIIRER
RPE e < REOMET., A X o, FRE O KIS TOEE )

FRENMNL LR CTHD LT 2L, AT apEiEma i 4 55
M5 (OECD, 2003), 7235, ONBENZIEIT D ARG OHREILRN,

(2) fHEHZEORES K OBLIR
O EAERCESMCBT 55— SO

N 7E R 3 VOFELFITS D 9,000 FFHTE IFLTWD (OECD, 2003),
ZO%, NEOFIZL Y FRE, SR THoi, fLIichl 1500 4~200 46
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Wi, BRoBEERIEW Ry Era RN L, AFTa, AT AYD
@ﬂﬁ%%%?%)ﬁk@@%%_hﬁbtoEw%%@ﬁi@¢T7UV
kN, TV b, W7, AA—FNEREDOZEOERENELT-EEZHNT
Wb, DBEANTIKRIE 74 (1579 ) IZRBENEENARK LTZODR R TH
BHE S, HEEORERITREV (FH, 1987).

55

©  E DB BIETIE, R ER KO R

BUE, ikt LCOFARERTH L, B, BHM, B o/
ELTCOR®BLZIGIZH=% (OECD, 2003; 4§, 1987), HifE, hvEray
TR TR OIASFHE I N TWHEY T, XKE, FE, 77 V1, 7»%/
Fr RO I —m y  GEEZR E AT, Ak 58 FED O R 40 FEIZEE D HifH
THEEFAIRETH D (OECD, 2003; HLILI, 1981),

[El AR BT (FAO) DOFEEHEHIZEES< &, 2010 2T o iR
ORUERIVOFEEIEITN1IE6 T ha THY | EMLEZZFT 5 & KE
2% 3,320 5 ha, H[EDS 3,252 5 ha, 77 U/LIN 1,268 1 ha, A ¥ M 720
Fha, £ R28718 Fha, £ > KR 7723423 T ha, A= U T 235270
ha & 72> T\ 5% (FAOSTAT, 2012),

BIE, DAETHRIE SN TS b UE o o 3#E L, fEHHEX Y 57
fa—CEABHOAAL —ha—rn3H0, 2001 FOFEXND T ha—ro0
EATHEFEIZAS 9 7 2,200ha T, INHEEITK) 471 T b Th Y (JRMOKES,
2012a), 2011 FFEDOAA — b a2 — 2 O/EFHEFEITK 2 77 5,000 ha T, [XHEEIX
#2477 300 hTHD (BMOKER, 2012b),

OAENL 2011 FITHEANHK 1,528 Hhord bvEoay e, &
i e LM, TLULTHEHE L TIALCWD, ZONRIT, fEHE LT
#1076 Ty, B TERELTRA2 T by, ZLTHEHALE LTH
2,021 N> ThD, 7ok, FHEHELTMALTWD 3 HEEZZETLHE T
TUANRI2 Ry, =a—U—F U RN 221 by KEN 183 ho k7o T
W5 (WEAE, 2012),

ORETOEEH hyEn a v OBEITHFEIU TO LB Th 5, kil
BN IVUNZEDETHEREIIX. 4 HP~Ta0»5 5 AP~TaNRKRLZV,
T E AR FE X 102 24720 6,000~8,000 K CThH 5, HHF, BrREL, LT
DIEETITWV, EBVHNC 2~3 BT, INHEHIL 9 A FAINS 10 A FT,





10

15

20

25

30

35

B R0V P iz i1 TR0 <L ARHEE OB AL SR TIERORRE Y (B, 2001),

2B, ENEEREG A — D —OMFEY A M-S & BIE, — RIS
AL LTHREN TS hyErasolFs A SIE—RERELE F1) Th
DT80, INHERE 23 BAREICHIE A & LTSN D Z LT,

(3) AEBRAY K OV RE AR

A FEARRYRRE

o ARSUIET AREARBRET O S

N Er o A ORFEORAGEE T 10~11°C, Ki@iEE L 33°C £ & T
W5, EEICHEEIND DT 13~14°C LLETH D (], 2001a), ShfECHIE
2 &> THRIEERINI 2D R 208, BICHRICERE S CHKICINE S 5 —4F
EOEMTH D (B 2001), /2, hUEra v ELELEEBMMTHY
Z ORESENEIIM AR UK T, RAREIZEHETH D (HARD, 2001), =
AVORESRMEOM, Ut a I IWKIZ L D EFENZREED 1.6~2.0 %
[Z7g o7 & ZITHR (FIERSUIFEFHR) 2 L, 738 FE LD (i,
2005), £7-. FUEBR I VOFEBFIIIEMICE T HENE L, pH5.5~8.0 O
FPH CHESATRETH D (TEE, 1980),

BUED MU Er a U ERHMOBEAEMLIC L VIEONIAFMTH D720,
FARSAT FIZH T 5 B AR Z K> TW% (OECD, 2003),

N HHEMESOTE AN

= B IHIEORRK
© FEF OB, B, IRIRME N O FF

TR LTI ORI TEDON TR Y | ARy, Py ERa Y
TRWHEBEEAEY & L TR L TE R T, BAKMHTICRIT 2 H AR
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EROTEY, ZORM T2 IE5-DICIEIABMOMIBNULETH D
(OECD, 2003), FE7OIRIRMEIZF STV, F 7z, IUHERE CHER 13 FE
T EICE T LCh, HEEEEED 10°C I L, WERKSRMEZEE D £ T
FE LW, 2O DNEKRIRE CIIE UAESEST D (AT, 2001a; H5ith,
1987), F£7-. ICFEHF L THAERSANM EICH7-%1T 6~8 BFEILLE 0°C LA T
DRI E D END EAELFTE R (OECD, 2003), F-FEDIE ) % 6~8 FEARAT
T I, TR 12%, IR 10°C, FHXHREE 55%LANICRD 2 & 3BT
&% (OECD, 2003; H4t,2001a),

@ EEBITEORKAN N HARSM B W THEYEZ FA L 5 54 s
BD O H 3R

U E T A VIR, R 5, BRIV TSR
AL O DMMSUISHRE NS OHFRMERH L LV O HmE T INETDL
AR,

@ BRI, MAEIEORREE ., HFZAMEYEOAHE, UTigEF AR & oA MM K O
TRV AT DR 2T 55813 T ORE

k7w 3 MR RIS O — FAAEY T SRR EBEAETH D |
95~99%IMFEZ N L > THELNI=FEFIZ K W BIET 523, BFEZH S hE
Td % (OECD, 2003; T, 2001; Va4, 1987), bV Ew 3 & RZMERREZR D
%, AU Z mays FEIZE F4U Z mays subsp. mays (L.) litis OHfifE & L CTHE S
No—FEDOT AT N (Z mays subsp. mexicana) M N Tripsacum J& T 5,
FyERra T ATy MR L TWLEEICHBICZHET D08,
Tripsacum J& & DZZHEITIET 1M T 5D (OECD, 2003), 74 v MIAF
ANB T 7T TN T LTE Y | Tripsacum J& O A il X 4E 7 A U
AEFEE, 2R ETNLRY ETIENTTCOT 7 AR[IOKH, Z0R
OHLHEBZ ENDAF YT, Ty T TICREL =ZHINTVWD (HliA,
1981), LETIX, TA T > RO Tripsacum J& OB AR TS STV iR
AN

@ FEByOAFER, Faltk., IR, B Ik, REGERE N OF
roEr oY —ARKOEFEIZIE 1,200~2,000 5 D /NEMR B Y 1,600 J7~3,000

TR 2 TR T 5 (FFF], 2001b; #iliAs 5, 2001), LK DOFMITEE DX
GRME T TIX 24 FFEILINTH 528, BREIZ IV RE S B2 D (FH, 2001b),
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B D 1KY 72 0 OEEITR 3.4x107g TH Y (aH: D, 2003), EKJE CHEAIT
90~100um T& 5 (Raynoretal., 1972), F U E B I IR L 55003 FET
oY | HEFEDOBIEIZ X o THREL 72881, MERED S HhH L7z /BkITfE L
T%%L Mﬁﬁﬁﬁ:&%%%TTé«maxmmxik\%W%H:y
OIEBNTET K0 BT 525, FREEIEREL. M. ®EEFY 72 E Ol o
ﬁﬁﬁ&_;wiﬁ@\mmqmm&éMTwé(%%Jmno

G S5 N 5

~ HEWEDOEAM

FUER 3 UNTRWT, HARSM T TEH OB A O AT SUIAELR
(SR RIETAEME OEAITRE Sh TR,

k ZFOMONEHR

F vE w33 1579 IO EITEA S UTEUR, IR Off A REER DS &
D0, ZNETFUER TR ARKM T THAE LFITEE STV,

2 Bin TR X Y EOFIRTEICE T S EH

@Eﬁ?)%% NIRRT, Fa v AR A U F 2 v B E R
PEAE OMZBREAI 7R 2 — R KRR 7 VRS — MiftE b v Er a3 &
(crylA.105, @k cry2A4b2, cryIF, pat, W cp4 epsps, W cry3Bbl, cry34Abl,
cry354bl, Zea mays subsp. mays (L.) Iltis) (OECD UIL: MON-87427-7 x
MON-89@334-3 x DAS-@1507-1 x MON-88@17-3 x DAS-59122-7) (LA T, [TARX
Zy IR EUERIAT] LWVWH, ) IR LD 5 SOBIs R FUE
0oy EERORZMEREZH OV TER LAY v 7 RETH D,

a) BRETAZ U RS — bR R R R ORELA 7 ) AR — bt |
Fr a2 MON87427 (WK cp4 epsps, Zea mays subsp. mays (L.) Iltis)
(MON87427, OECD Ul: MON-87427-7) (UL . TMONS87427) &£\ 5, )

b) Fa v HEREYWME N0 a2 (erylA.105, S cry24b2, Zea mays
subsp. mays (L.) Iltis) (MON89034, OECD UI: MON-89@34-3) (LL |,

MON89034] &\ 9, )
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) FavHEFEREFELOCRER 7 VAR 2 — FtE b ER 20
(crylF, pat, Zea mays subsp. mays (L) Iltis) (B.t. CrylF maize line 1507,
OECD UIL: DAS-@1507-1) (UL, [CrylF line 1507 & 9, )

d) BREH 7V RS — FiHEL a2 v F a0 BEREKFME NV ER 2>
(X% cp4 epsps, L cry3Bbl, Zea mays subsp. mays (L.) Iltis.)
(MONS88017, OECD UL: MON-88017-3) (LA . TMONS88017) &£\ 5, )

e) A UF =2 v HEFERKIUEL ORRER 7 VAR R — ME R U ER 2
(cry344bl, cry354Abl, pat, Zea mays subsp. mays (L.) Iltis) (B.t.
Cry34/35Ab1 Event DAS-59122-7, OECD UI: DAS-59122-7) (EA . [Event
DAS-59122-7] &\ 9, )

MONR87427 OREMEAFEAARE TIiX, tE cp4 epsps BInT DIFEHLN €355 7' 1
T—H—L hsp70 A > ba r OHATIZL > THIBIE L TV D720 % CP4
EPSPS EHEEITHH L2V, BIELTHMETHY . BREXZ Y R — b
rrﬁ'r@azicﬁ'%uénﬂ\foeu\ ZD7=%, MON87427 1% 8 FEH (V8) EHM D 13%
B (V13) BEIZNT TOREBARBICK T 2REH 7 U AV — FHAGIZ
T+ iﬂ’% %E SND, ZOMEEARTDFHEH S 172 MONST427 AT )/k @
TAFEOETHEREL TR T 2281280, BAEDO ANAT Yy RFE D EFEIZ A
HIVTND PRSI CITOBRIED ML BN 2272 57>, KIBIZHI G52 &n
T&D, LIZA>T, 20 MON87427 K3 DFREH| 7 VA —MittEaE%: B i
FEAEPFEDOBIIRI 3528120, 2009 47 A 30 B I(Z5—Fifl RO AT
2= Fav Ak OayF oy B E B NZBREA 7 VAR 2 — 7Y
AR —RPER TRy (MON-89034-3 x DAS-G1507-1 x MON-88017-3 x
DAS-59122-7) £® F1 ™"ATZ VR (KA & v 7%kt b vEray) 206k
DOFRHEVERIC LR TR AEFET DM AlREE /2D, L L, AT & bE
fFE G MONS8017 R DBREH 7 U AR ¥ — Mt ik A 5 ST
WAHTZD, BREAIZ Y AR — FOBARIZ L > THEEARTRDN TR SN D Z LI
AN

BRBARAZ IR TERIVIIFI AN, 7Y v RELTCHEMMEEND
ZEmG, NHESNITEFIITEBERDEIC I OARARZ vy 7 R b UER 2
VOBRHENTENASDOENBIRTOMEENLRD AL v 7 R N U ER
aAaTvREEND,

(1) 5B 5 1





A R UM R EESR D H 2k

MONS87427. MON89034. Cry1F line 1507, MONS88017 } (X Event DAS-59122-7
DENZENDIERIZHW O N GEEZRR O & RER OB RIT, £ 1~
5 % 5(pl0~17) ITRLT=EBY Th D,

B KSR DFKHE

O HARET. FEHEMEEL, RERS 7T, Bk~ —0 —Z omofts
10 BEIR DRI EESE T ML OFKHE

MON87427, MON89034. CrylF line 1507, MON88017 }2 (X Event DAS-59122-7
DZENENDIERIZ I B Tt G ORERLE R O REIL, T Eh#E 1~
#& 5 (plo~17) IR LTc, £095H, BB TFTHD avld 105 Bint. &
15 L cry24b2 B+ cryl Fi8 151 pat B1nT B cp4 epsps BTS2 cry3Bbl
BIn T, cry344b] iBn1 I O cry35Ab] i@nf DFEHNIZ OV T, TENE

1~ 5 (pl0~17) (ZiC#k L7,





* 1

MONS87427 DAEHIZ iV = PV-ZMAP1043 O &HERL B SE O 3k Ok pe!

Tk 2R

T AINR
R OALE

FA ok M OV HE

T-DNA FE

B ™ '-Left Border

1-442

T-DNA ZAniE$ 5 BRICHIH S 5 Ze MIBE A ik
%Z & te Agrobacterium tumefaciens |ZHISRIZT 5
DNA W7 J7 (Barker et al., 1983),

Intervening Sequence

443483

DNA 7 u—=12 7 ORRIZFIH S i-El s

P #2.¢358

484-1,104

FYEB DM TOEENDTNTHD
(Hamilton et al., 1992) # U 77U —%EH% A 77
A VA (CaMV 35S8) O 7' E—4%— (Odell et
al., 1985) & & LITE SN mE—4 —,
CaMV 358 71 &—X —OIEME% @ 5 e
ETDRAAL L EZ T LADORET 2 DHLT
W5 728 (McPherson and Kay, 1994), fHfk4E 5
RRBEREZEZ D 2 L R BETIEENFE O L
NTWD, e358 7aE—4%—¢ CaMV 358 7’1
T — LEEEIC N YRR I O RO
— MR TOIEMEIMENZ & BRI N TN D
(Calacob et al., 2004),

Intervening Sequence

1,105-1,125

DNA 7 1 — =27 QE{ITH A S - fidd ]

1% hsp70

1,126-1,929

Z mays (RUFEBRaY) ORAY 3 v 7 EHERKE
¥ (hsp70) ®A >~ &> (Brown and Santino,
1997),

Intervening Sequence

1,930-1,953

DNA 7 o —=" 7 ORRICHIH S 7-BLs

TS #4.CTP2

1,954-2,181

Arabidopsis thaliana (¥ 2 A XF X F) O 5-= )
— L ENLE LT X I R3-U S KR
(EPSPS) {51 (ShkG) DIERKIRELE T F R
Za— R4 505 (Klee et al., 1987), thZ CP4
EPSPS & FVE & FEfkiA~ L ik 3 5,

CS "°-t4Z cp4 epsps

2,182-3,549

Agrobacterium CP4 FRHKD 5-— /7 —/L /L E L
X IWE-3-V UME %R (CP4 EPSPS) % =
— RLTW5% arod (epsps) BfsT D =a— NELF
(Barry et al., 2001; Padgette et al., 1996a),

Intervening Sequence

3,550-3,555

DNA 7 o —=12 7 ORRIZFIH S i-fEls

T *%_nos

3,556-3,808

IR SER I T T =M E2FHET D5 A
tumefaciens HIRD /XY U E KRBT O 3
JEFHAREIL  (Bevan et al., 1983),

Intervening Sequence

3,809-3,835

DNA 7 1 —=12 7 OB HIH S -8

B-Right Border

3,836-4,192

T-DNA Z{miE 9 % BRI S 2 A I Ui
% & v A tumefaciens 2 H ¥ ® DNA Wr fv
(Depicker et al., 1982; Zambryski et al., 1982),

URFRICFEH S VIR DR L ONEOEEIT A AT Y MRASHITIRE T 5
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# 1 MON87427 OEHIZ - PV-ZMAP1043 D 4-HERL BT 0 30 K U RE

(fe )
. TITAINR T N A

SME B4 il ek

Intervening Sequence 4,193-4,328 | DNA 7 o —=2 7 OFEIZHIH S 7=B2 %)
KT ARV TnT HED 37(9)-0-X 7 LA F
VKTV AT2T—8 (T /7Y av K&
EER) OMiE 7 nE—4—KkOla—7 47

aadA 4,329-5,217 mm%%my%ﬁﬁﬁﬁ(wwmmﬂ%ﬂywﬁ
IFI)wA T RRANVT M= A v Uit %
535,

Intervening Sequence | 5,218-5,747 | DNA 7 1 —=_ 7 OFZIZHFIH S ivi-Blsl
pBR322 75 HBE S /- E BB ARTEI CTH D |

OR *’-ori-pBR322 5,748-6,336 | Escherichia coli \ZE\\ T2 X —|Z A HHE5EHE
45532 (Sutcliffe, 1979),

Intervening Sequence | 6,337-6,763 | DNA 7 1 —=_ 7 OFZIZFIH S ivi-fls
@Elf?@;FKE%#éfﬁ£5~§EE
DYV T vy —0a—F 4 U TEITHY

CS-rop 6,764-6,955 | p ol Iz BN TT T AR R = U —Hi % MR
% (Giza and Huang, 1989),

Intervening Sequence | 6,956-8,463 | DNA 7 v —=_ 27 OFRIZFI|H S 7= fil sl
JRAIE B 77 A 32 R RK2 (ZHkET 2 ERBIAARH

OR-ori V 8,464-8,860 | T V. Agrobacterium (2T X —|ZH
BEREZ 1 5-9° % (Stalker et al., 1981),

Intervening Sequence 8,861-8,946 | DNA 7 n—="1 27 OFXIZFIH S 75

%1 B-Border (1 LB 41)

%2 p_promoter (7' 11 & — & —)

3 LIntron ( > k1)

4 TS-Targeting Sequence (¥ —/~" 7 1 > 7 F4)
3 CS-Coding Sequence (= — REZF1)
"6 T_Transcription Termination Sequence (5 5-#&#& Bl 7))
7 OR-Origin of Replication (12 HpH AAFE )

11






# 2 MON89034 DYEHIZ V- PV-ZMIR245 D451 R% 3 5% 0 ik & O RE?

HERLESR

YA X

(bp)

H 3k M OB RE

T-DNA I 815k

B“-Right Border

Agrobacterium tumefaciens \[ZHIKT 5, /XY L T-DNA FEIED 471
BiS s 25T DNA WA, AMIBESRECSIL. T-DNA 728 A. tumefaciens

(ZEAIBE A EIER)

GBS | | RS Ao T-DNA OAREORE, EiEOBAR L LR Sh
% (Depicker et al., 1982),
THT NP —fER (Kayetal., 1987) R0, U 77U —F WA
P"-¢35S 621 | 7 7 A LA (CaMV)35SRNA (Odell et al., 1985) O 7 1 E&—% —& 9bp
U — & —fdFl, fEREIICEHBIE T EREIE D,
Lo-Cab 6 |7 LAXHEERRFR ab FEEEAE D SRmIEFIRR Y — & —fEik, BB
FORBLETEML S H 5 (Lamppa et al., 1985),
C-Ract] 430 A X% T U F U EEfDA > b (McEloy et al., 1991), H @
FDRBLE TR S5,
CS%-crylA.105 3,534 | CrylA.105 EEHE % 22— N DB T,
THspl? 10 | 7 A%?ﬂ/ R E FVE 17.3 O 3 KImFERIER R, 55 2 4505 S,
R T T = At #E S % (McElwain and Spiker, 1989),
b FAY s64 Figwort Mosaic Virus H2£® 35S 7' &—# — (Rogers, 2000), HEMIL
DK CIHEE I BEL 2 BB S5,
1 Hsp70 204 fNoEmavEya vy 7EAE 70 BETOH 1 A2 ha (Brown
and Santino, 1997), HBBIE OB EIEME LS5,
fyEvarvo)7a—2R 1,5- 2 VBAILVRX YT —BDO/h T2
TSE-SSU-CTP 401 | = FNOEETF RTH 1A > b U ES%ZETr (Matsuoka et al.,
1987), Tt LB AEZ AR E~ Lk T 2,
N B. thuringiensis \ZHKT HUE Cry2Ab2 EHEZ 2 — R4 5861
CS™8 cry24b2 | 1,908 (Widner agnd Whitely, 1989), i
A. tumefaciens T-DNA HRD / /XU VEEEESE (nos) BAR T D 3 FEifA
T nos 253 | BHEIK T, mRNA DG L EIESE, R 7T =1{bzFHET 5
(Bevan et al., 1983),
B'_Left Border A. tumefaciens ﬂlEEﬂ%‘?‘éEﬁ'Jfﬂiﬁ@ﬂﬂ%é\\U DNA Wrf, ZEMIEE5 AL
442 | BiX, T-DNA 73 A. tumefaciens 1> HAEW) T ) I~MEEE S 3L D BEOEAS

MTCH D (Barkeretal., 1983),

aB — border (HESALHI)
bP — promoter (7' BE—X—)
°L —leader (VU —%—Fd%l))
d[ —intron (1 > ~hr V)
¢CS — coding sequence (=—7 > ZFF)

fT — transcript termination sequence (fiz5#&fERCS)
TS — targeting sequence (¥ —77 1 > 7 HF)

PRFRITFLH S NG HRITAR DHER L ONBE O BRI AARE ¥ MEASHITRET S
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# 2 MONS89034 DAEHIZ AV = PV-ZMIR245 DA AR EESE O H Sk M OBERE (1 %)

R TR e o
(bp)
T-DNA II i
A. tumefaciens \ZHT 5,/ NY A T-DNA O ABERELS % & T
B-Right Border 357 DNA Wi, AHBERELSNL. T-DNA 28 A. tumefaciens 7> HHER) 7 ) I
(4 R B S ) ~O T-DNA DAREOEE, (RO R E L THIH E4 5 (Depicker et
al., 1982),
A. tumefaciens T-DNA HI2KD /XY VS HEFR (nos) BT O 3#55
T-nos 253 | fEIkC, mRNA DIRG A2 &G S, AU 77 = /b Z #8795 (Bevan
et al., 1983),
E.coli D+ T ARV > Tn5 (ICHIKT %8s+ (Beck etal., 1982), ¢
CS-mpill 705 FRAVTF AT NTFT A7 2T —E NN Ea— KL, EWCH T
~A UMM EA BT D, B FEADE, MK ARk T 5
TeoO~v—J1—L L THWHLS (Fraley et al., 1983),
P.35S 3124 Y T7ITT—=FWA 27 T4 /LA (CaMV) O 358 71— & —FHI
(Odell et al., 1985), fHHHIIC HRVBIEFZRBELSH 5,
B_Left Border A. tumefaciens i;ﬂﬂﬂ%@”éﬁ:ﬁ”iﬁﬁﬁﬂﬂ%éﬁ DNA_ Wr ., ZCAREE S AL
e (IS AR 442 | FiX, T-DNA 23 A. tumefaciens 7> O T ) SAMEEE S LD BROK&AE
) B S CdH % (Barker et al., 1983),
SMAIE#& BRI
JNE F 77 A R RK2 b HBES - ERAKBERTHY . 4
OR"-ori V 397 | tumefaciens \ZIB\NTT X — |2 AEHSRGEZ (157 5 (Stalker et al.,
1981),
CS-rop 1oy | B coli Elﬂ‘@@fﬁ% 2 }“0):' E—BOMRF DT DIZ T T4 v —RHE
il 5 2 —7 4 7 hd4 (Giza and Huang, 1989),
a pBR322 7 b L S L7 EHIBRAATEIN CTH U | E.coli IZRBNTR T X —
ORC-ori-PBRIZZ 1589 |\ 1yt & (1 595 (Sutcliffe, 1979),
NZVARY Y TnT HEOT I ) 7Y ay REEMKZETH D 37(9)-0
A 230 -nucleotidyltransferase DM 7' 7€ — % —, 2 — REELNY —I x—

Hey AT F )< A BDHVEIA LT b~ A 2 iR AT
% (Fling et al., 1985),

*OR — Origin of Replication (#2#LBA4A7EIK)
* MONS89034 |Z1% T-DNA II fEEITE A ST,
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# 3 CrylF line 1507 OYEHIZ V72 PHP8999 0454 ik 3% o Hi 3k Je OB RE’

R SR

B AR
(kbp)

F 3k S OB RE

U2 crylF G FRBLI £ > b

UBIZM1(2) Promoter

1.98

Zea mays HK D=2 X F RN 7 1 £ — & —"
(A br RO SIEMRERZ S L)
(Christensen et al., 1992),

W crylF

1.82

Bacillus thuringiensis var. aizawai H 3 O it 22
CrylF ERE % a— N4 2 8s 1. Wk T 5
HBLZED DT, Kbk 7T 5 (GenBank
AAA22347),

ORF25PolyA

Terminator

0.72

Agrobacterium tumefaciens pTi5955 HKDERE %
EIkT 572D —I x—H — (Barker et al,
1983),

pat Bic 3B E > b

CAMYV35S Promoter

0.53

BV 7T T—FYA T TAVAHEKD 35S HEK
#)~7 10E—%—" (Hohn et al., 1982),

pat

0.55

Streptomyces viridochromogenes FISRDKR AT ¢
RN T7EFNVET AT 27— (PAT &
HE) #a— N 2861 MWk 2%8l%
FmODLHTO, KE{bSTWD (Eckes et al.,
1989),

CAMYV35S Terminator

0.21

AN T ITU—=EYA 7 UANARKRDEE & A5
1325780 358 #—I %x—%— (Hohn et al,
1982),

D Rk 7 m B — 2 —: RO SEKICHBNT, BISEE T2 R SE5 7/ nE—F —,

IRRITFLH S NIAFRITR DR R ONBEDO BRI AAT ¥ MRASHITIRE T 5
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# 4 MONS8017 DVEHIZ V= PV-ZMIR39 D& Ak 3 3% o i ke & OV e

\ A X .
MR LR R & OV RE
(Kbp)
W cp4 epsps Bin 11> b
Poract 0.9 A RXERKOT 7 F v | BIETOTRE—F K, HIEET%
WL X5 (McElroy et al., 1990),
AR T IFUEBIETFDA by, AT T4 TOMFEEE
ractl intron | 0.48 HDHZEIZE ST, HNERE ORI EZTEMHE L SE D (McElroy et
al., 1991),
v aA XF XSO epsps Binf-OH T, EPSPS & FHE D N KAz
CTP2 023 | TFHET DEREILE T T FilimE 2 — R 5H A (Klee et
al., 1987), HAIJE H'E Z/MIaE ) b IEREA~ L kT 5,
W cp4 137 Agrobacterium CP4 FEHEH D 5-= /) — /L E /L EL U F I R-3-1 R
epsps B kSR E s 1 (Padgette et al., 1996a; Barry et al., 1997),
Agrobacterium tumefaciens T-DNA HI®D / /N1 A5 RS (NOS)
NOS 3’ 025 | BsT @ 3IEFIRFEL T, mRNA DG EEFRESE, KV TT =
/MbEFHET 5 (Bevan et al., 1983),
% cry3Bbl Ein+ 1> b
BV T TZU—FY AT A A (CaMV) D7 1E—H— (Odell et
P-e35S 0.62 | al, 1985), &Mk HWEBMB T2 EFEINCHREL S 5B 4 FF
o
wt CAB 0.06 I LFHERE ab A EBEEO S RmIERER Y — & —6lk, HAYE
leader ¥ O3B A IEMH L ZE 5 (Lamppa et al., 1985),
AKX T I FUBInTFOA L bry, AT T30 T DR %E im0
ractl intron | 0.48 L2 L& T, BB FORIELTER LS E S (McElroy et al.,
1991),
Bacillus thuringiensis @, ™7 L7= Cry3Bbl EEH'E % 2 — N9 5
W cry3Bbl| 1.96 B
{-f-(Donovan et al., 1989),
ahsp 173" | 0.21 I AR 3 v 7 EEE 17.3 © 3 RmIERRE, 52 KA S
B, RN T T =k %EFHET S (McElwain and Spiker, 1989),

IRRITRLH S N IF LR D HER R OB O BRI AT ¥ v MRASHEISIRE TS
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# 4 MONS88017 OEHIZ V= PV-ZMIR39 D4 #E %235 0 H 3k K OERE (5t &)

Tl R

YA R
(Kbp)

H 3k M OB RE

T-DNA DB & el

0.36

Ti 77 A RIZHEKT 5, /%) U T-DNA OABERELS D DNA
Wrh, AEBERECSNIL, Agrobacterium tumefaciens 7> HHEW) 7 ) o~
? T-DNA DARZEDEE, AmZOIEHR & L THH I35 (Depicker et
al., 1982),

aad

0.89

Staphylococcus aureus MI2RD, Tn7 77 =)V T AT =7 —F¥
(AAD)Z 2 — RT 5B THY, AXTTF /) ~A T BT A
NLT b~ A L itt % A 53 % (Fling etal., 1985),

ori-322

0.63

pBR322 7 i S AU/ HIBRAAREI CTH U | E.coli ITBWTRY
2 — | HAEERE A1 572 (Sutcliffe, 1979),

ROP

0.19

E. coli FTOTTZAI RO —HOMFFO BT T ~—F
XY EH MY % 2 —F 4 7Bl (Giza and Huang, 1989),

ori-V

0.40

JRAEET T A F RK2 7226 B S - EREMERTH Y |
Agrobacterium tumefaciens |\Z3\NTR 7 X — | B EIEHEEZ (1 59
% (Stalker et al., 1981),

LB

0.44

Ti 77 A3 FICHRT DB LSO DNA Wrf, 2B RELAIIE,
T-DNA 73 Agrobacterium tumefaciens 7)> R 7 ) I~ S U5 B
D#&FEISTH D (Barker et al., 1983),
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% 5 Event DAS-59122-7 OAEHIC V= PHP17662 D 4A% R B2 D 3k K O

Ll 5
HE

Tk 23R

A X (kbp)

FH 3k J VB RE

cry344bl BInFREA v b

Zea mays HED2LEXF AR 7T e —4% ="

UBI1ZM PRO 1.98 ~
(A > ba v RO S IERIGRE 2 &)
Bacillus thuringiensis PS149B1 #EH kD Cry34Abl
cry34A4bl 0.37 } e e
EAE 2a— NI 581
Solanum tuberosum HRD BB 22 LT H7-DD
PINII TERM 0.32 Turr7—BA4 e X -0 F—IF—H— (A

v hu RO S IERRRE A & )

cry354bl BInFREAE v b

RIZEBIT BB S ILTWND Triticum aestivum
TA Peroxidase PRO 1.30 HED~L A% v ¥ —F¥ 7 mE—H— (GenBank

X53675 D 45-1342 i HFC A1)

Bacillus thuringiensis PS149B1 #£H1 2D Cry35Abl
crv354bl 1.15 B, L

EAE% Za— NI 581

Solaunum tuberosum H KD G242 E3 572D
PINII TERM 0.32 Turr7—BAf e X -0 X —IF—HF— (A

vk vy KON S IERNRREI A ST e)
pat BIoFRB &> b

1 = — N N3 > Ak

355 PRO 0.53 VT I —FWA 7 AV AHNKD 35S HERK

ZaE—x—

Streptomyces viridochromogenes HHDKR AT 1/
pat 0.55 Ny oT7®FNVET AT =2F—8 (PAT EH

g) a— KT HEE T

V77T =YWL T TANARKOERE Z A5 11
35S TERM 0.21 N

T HIHD 35S X —I x—H—

DR T 0 — 4 — RO SRICB T, BEGE AR SES T ue—4—,

SRRITFLH S NIAFRITR DR R ONBEDOEEITAAT ¥ MRASHITIRE T 5
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@ HEOBEG A OSEK~— I —ORBIC LY FEA SN D EAE OBEL W
MHEERAENT LAY —ME2HFTHZENHELNER>TWAERE L
fHEMZ BT 256813 F0E

—HE IR E O —
[CrylA.105 BEHE]

MONS89034 TH LT % CrylA.105 EHAE X, CrylAb ERHEDO RA AL 1 &
II, CrylF EAE D KA A 1, CrylAc EAE D C Kiiis KA A T X0 #ERK
éhéﬂ&m%é EThHY., B2 BEERAED AL ZlAGHED

WZEVIERT g v BERISHT 2% REEZ & 2 BRI THRE SN,

QﬂAm5$EE DB AR N T HMZHOWTiE, ANLEEHIIRA LT
CrylA.105 EERE A SHEEOF a2 v HER A& 15 0 B b IR G-
TLHLZ LI VHELIT Tz, TORE, CrylA105 EHEIL, FUER I
DEHEFayHERTHLa—2 A Y —"U—2AL (Helicoverpa zea) (MacRae et
al., 2005), 77 v 7 51 v NU—L (X~ T ) (Agrotis ipsilon) (MacRae, 2005).,
T —NT —I—U—Lh (Y~vurH¥% 3 K~Y) (Spodoptera frugiperda)
(MacRae, 2005), ¥+ 7 Ry A X a— 2 7KR—— (Diatraea grandiosella)
(MacRae, 2005), I—wm b7 a—rRh—T7— (3—a v/ "\T U ) AALH)
(Ostrinia nubilalis) (MacRae et al., 2006a) D% HIZ%F L TR BRIETEZ 7~ L7223,
F 2 v HEHRLSO IV 3F (Richards, 2006a; Richards, 2006b) <°7 > k7 A
3 (Paradise, 2006a) 72 & D4 B3 L CIIR IEE A RS o 7o,

EDZ 06, CrylA105 EREIIMRERTHLF a v HFRICE R
EMEZR7 CrylAb EEHE., CrylF EHE N CrylAc EHE L FIERICT 3 ¥
HEBROLITRIRNCE BIEE AR L, LA o B RIS U Cidsk g
PEZFFl- o2 & DR S Tz,

SHBEPIC —RINCAFAET B 7T DBMER Td D B. thuringiensis DFEAT 5 Bt & HEIL, FH
H RO R DR RAZHR EFEG LA 4B NMLETER L, T ORR, §
(b7 A& HE L CRRIEEEZRT Z ENF LTS (Hofmann et al., 1988; Slaney et
al., 1992; Van Rie et al., 1990), £7=. ZH £ TOMIEI S Bt EAZIIEED KA A ) HHE
BSAL, B RAAL UNEEOBEDH O NI SN TS, iz, BtEAEILZ, RAAL U1
I I & CRYii RAA NZX VRS NLTEY . FAA » THEHET vt 22 HET 55
U BIREVNMLOTEK, B A A 2 IIFFFRA R RRDOFER. B A A & NHIZAM & Ol

A, FLTC R AL I BtEAEOR BEEICEAEG LTS Z ERHALNIZINT
W% (de Maagd et al., 2001; Masson et al., 2002),
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[%Z Cry2Aab2 BHE]

MONR89034 THHLT 5 U2 Cry2 A2 FEAE DO AT N T KMZHONWTI,

N LEEHZIRA LT Z Cry2Ab2 EERE %, 4 OF a VHEREZ & 15

5 FMORBFEICRERG T LICLVAEEZITo -, TOMKE, K&
Cry2Ab2 EHEIL, ABRICHWZ 4 O FEETF a vHEROFTa— 1A

Y —U—2X. (MacRae et al., 2006a), 7 #+—/L' 7 —=I—U—2L (MacRae et al.,

2006b), KNI —n BT > a— 2 7R—F— (MacRae et al., 2006a) D% 2%}

L CRERBIEZ R LIZS, 77 v 7 By U —2A (MacRae et al., 2006b) (Z%f

10 LTI REREZ RS 2o Tz, £io, Fa v BERLS O I Y IF (Maggi,
2000a; Maggi, 2000b) R°F > k7 L3 (Paradise, 2006b) 72 & D3E BTk LT

H, BHIEEEZ RS R oT 2 EnD | W Cry2Ab2 EAEITRFEDOTF a ¥
HEROHITRINAICE RIEELZ R L, T Lo B ffE skt Uik b

e = AN AN /DY = e 4

15 7RI, WA cry24b2 Bin 02— R4 H%E Cry2Ab2 EREIL, 7 r—=
> T OB AW Bl REESE I AL 2 N3 5728, B4 Cry2Ab2 B HAE

LU TNRIGD A T A= DRIZT AT XN IS AI TV 5,

[2&Z CrylF EAE]
20
CrylF line 1507 CTHRH I HUZE CrylF EAEIX, Fa vHAHERTHS I —
D7y a—rR—T—, T =T ==V =LKk R — T —3—TU—
L (vaAFETI MY (Spodoptera exigua) DXy HREE T & OFE RIGM: % 7R
T, FavHRBRRUANDaTFa2UH, NFH, T7IABTSeUHKOME
25 LAVHEORB, WA, B, RBEFOIFEMAEMIT T 2 3T
P HIL T2V (U.S. EPA, 2005a),
B, WA CrylF EREIX, 7 VBEAID 604 FEHD T ==V T T =
MmuaA Y AZEBRINTVD,

30  [Z Cry3Bbl EHE]

MONS8017 THELT HLLZ Cry3Bbl EHEITKED FvEr a O FE
o FavHELATHY, NVERAVOREBEETHa—L— U —
L (Diabrotica sp.) (X9 27 HIEMH 27~
35 WZE Cry3Bbl BABE DK AT N T ANIMO TR, avF=2 v HER
FEOFTANLTED 2 J& (Leptinotarsa, Diabrotica) \Z/3FAINb 2w 7 RiR
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7 hE— NV (e T RNAY) (Leptinotarsa decemlineata) & 21— )L— |
T — LD BIK L TR RIEMEZ 7R T (Head et al., 2001), Z D2 JEDRE B L
DOFELFFENDOBEICARE L TWDH Z LTI ETHE I TR (F
5, 1963),

728, WZ Cry3Bbl & AEIXE A% Cry3Bbl BEEE L LT, 6 #ATD
T BBEBRINATND, D5 H 1 pEnds v—=1 7 OFRITHIREESR
OIWREA L AN L Te 72D, oD 5 o AT idsk G A R 5 7o DI & S
TW5b,

[Cry34Ab1 B HE +Cry35Ab1 BHE]

Event DAS-59122-7 THHl 7% Cry34Abl H HE K& O Cry35Abl EA'E

b, Cry34Abl EEEEIL, M T a— 1 /b— h U —A| ﬂbf%@%ﬁO#
Cry35Abl E A'E @@Ti = b— MU — LIS L TEREZ RS R0, [l
F % R ISR S B 72854, Cry34Abl EAE 2 B CHW B O B &
b L, ﬁkf%;%gﬁ@ﬂ%%r# Z DVEFMEIEIZ. Cry34Abl & HE
XV URERIC KT LR E A & L Ci X | Cry35Abl & HE 3L %
R L, EOFBEEEZ I RKEIESL EEZ BN TVWSD (Herman et al., 2002),
Cry34Abl/Cry35Abl EHEIL, avTF2VHERTHL )/ —Fra—)
— kU — A (Diabrotica barberi) &V T AKX v a— 2 )b— U — A (D
virgifera virgifera) O 2 FEOYHINFERBTEEEL R L, 2 v F 2 v HEBUSNO
FavB, "FH, TIABFaUvAKORMELAVHEOR R, WO
., . ABREOIFERNAEDITT 5 3RO T 7220 (US. EPA,
2005b),

—FRELANMAE R B E—

[PAT EHH]

CrylF line 1507 }2 TN Event DAS-59122-7 THEl3 % PAT EHE (F A7«
AV T EFNNT AT 2T —8) 1L, BREAIZ VAR R — MTXHT
HIEE T 535, BREFIZ VAT R— MI, FAVEIVRET VE=T D
INEIVERGRTDINVE I VERERZIEL, 2O, EMIEN
ZT =T NERB L T Z it S5, PAT EHEIX. BRER 7 LA
F— b T vF ML, EBERTEFLINELFX— MNIEZDHI LT, HE
WMRIZ 7 VR o r— MTET Dt 24 53 5,
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[24Z° CP4 EPSPS B HE]

MONS8017 THHL9 % kZE CP4 EPSPS & HE L., BREA| 27 U ¥ — Mkt
T HMEEM 535, 7Y Ay — 2T L 5-= ) — L ELEL
U IMR-3-V UG kSR (R E: E.C25.1.19, LLT, TEPSPS & HE )
EWVH, ) BIHEFEIND Z LICIVEREARICULADHEEFRT I/ Bxd
CERL RN T LE S, %% CP4EPSPS EHE L, 7 VAV — MEE
TTOHIEMEREELZ T RN, R e L TAREREZRBELT HHMR 2 EY
T F IMEMRNIEFITHAREL TEFTTLHZ L TE 5,

728, K cpd epsps BAGT-1%. B4 CP4 EPSPS & HE OFHER I 2 4
HHETITHE T TORBEE 5D 5 T2 OICE A cpd epsps 18151 DY ILELS
I EZIMZT=HDTHY, 4% CP4EPSPS EHE DT 2/ FREHICE LT
IIN KGOS “FHOBY U, D UNIHEAESNNTNDDHTH S,

BIRFETHRILT 5 CrylA.105 2 (15, % Cry2Ab2 2 (15, CrylF & [,
075 Cry3Bbl & (B, Cry34Abl B [E. Cry35Abl EH'E. PAT EAE L
725 CP4 EPSPS & B NBEM DO T LILAA L EHERLO T 2 BRldS| 2 63 5
M E D INF— s =2 (AD_20127, AD11®) Z W THik L= & 25, BT
VLS L SO & B BFIEIEE LTV o 1z,

@ HEOR SRR ELLSELHEITLONE

[Cry1A.105 EHE. ®Z Cry2Ab2 EHE. CrylF EHE. %% Cry3Bbl EH
E. Cry34Abl EHE KU Cry35Ab1 EHE]

CrylA.105 B HE. % Cry2Ab2 FEHE. CrylF EHHE. %% Cry3Bbl &
F'E . Cry34Abl £ H'E & O Cry35Abl VB IEL, WY Bacillus thuringiensis
IZHRT DR mAOZRBEERE BtEHE) Thd, 26O BtEHEN
HHIEMEEZRET DA DAL ONTIEEEZL DWW ERRENTEY
(OECD, 2007), ZNE TD & Z A Bt EAEMMULOMREL AT 25 & OWME T2

7 AD 2012 : Food Allergy Research and Resource Program Database (FARRP)
(http://www.allergenonline.com) 7545 HAVELS A & L IT/ER SN T —F _X— AT, 2011 &4
12 H KT 1,603 BB E £ 5D,

8 ADI11 : Food Allergy Research and Resource Program Database (FARRP)
(http://www.allergenonline.com) 7545 HAVELY A & L ITIER SN T — & X— AT, 2011 42
H ORF T 1,491 BBIRNE N5,

21



http://www.allergenonline.com/

http://www.allergenonline.com/



10

15

20

25

30

35

W, I T INHOBtEAEDSEEIEEZFOLITELONT, EEOR
HREBSEDL L EFRNEEZIDBND,

[PAT EHE]

PAT BHEIX., REA I NVARR—NOEIKTTHD LBARRT 1 ) A
Doy BT 2 BRICHEE) 2T T kT AR, o L BT I ATt
FAbT % Z &1372 < FRITHEDHEEL L TS 7V 2 I URRIZ b BT
1T & A 720 (Thompson et al., 1987), F£7-. KT I /B BEFNAFET D
ZMTIZBWTH PATEAEIZ L D7 NVKR Y X — F DT v F VIR G
[HESND Z ENBRN LMD, FIVERT F— MO LTS TE W EVE R
B EET DI ENRWE SN TWS (OECD, 1999), L - T, ZORE R M
DEIND, PAT HEEEMEFEORBREZ LI EL 2 LTV EZEZ LN
oy

[%% CP4 EPSPS EHE]

4 CP4 EPSPS & H'E & HEHERVIZ IR —TdH 5 EPSPS BHE X, HEKRT
RBEEGKRT HIOD T F IMRE M-S OMBEEAETH LA, K
PRI 1T D AnEIESR TlE72 <. EPSPS EEEDOEMEN KL Th . ARK
DIRAEFEM TH D HEFHET XV BORENEED Z LTV EZEZHLILTYD
% (Padgette et al., 1996b; Ridley et al., 2002), F£7-. EPSPS EHEIIHLE TH
DIRART ) —/)VENE VR E 3 IR-3-U VR (LU, TS3P) & 9,)
ERFERINCEORNT D Z ENMBILTE Y (Gruys etal., 1992), Z 4L 5 LIAMIME
—EPSPS EBEHE L KT 2 Z ENHBINTWD DL S3P DFELURTH D v %
I THDH, LML, EPSPS EHE DV F WKL S3P & DRIGSZ OV T,
FOGDFEZ D 0F S 2R3 R RMEE S (Specificity constant) kea/K,, OAE T L
9% & EPSPS EHE D V¥ IR & ONSHF ML, EPSPS EHE D S3P &
DORUSHERMEDK 200 5430 1 1IZi@E T (Gruys et al., 1992), /% I EEA
EPSPS EHEOIRE & L TKIT 2 AraetEiIfmed TRy, Lo T, &% CP4
EPSPS & HENME EORHREZZEN I LT LTV EE I HND,

Q) X7 H =T B IE®R

A PR
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HEROEHICHN SN T TAIR - X7 Z—FZUTO LB ThD,

MONS87427: E coli kD7 % —pBR322 & & LITHE I
PV-ZMAP1043

MONS89034: E coli kD7 % —pBR322 & b LITHE I
PV-ZMIR245

CrylF line 1507:  E. coli IR D X7 % —pUCI19 % b L IR I LT
PHP8999

MONS88017: E. coli kD7 % —pBR322 %t L ITHEE I LT
PV-ZMIR39

Event DAS-59122-7: A. tumefaciens A2k D27 % —pSB1 # & L ITHE I
PHP17662

7 KR

O N7 Z—OH R OGRS

BRMOEHICHNONTET T AI R - X7 Z—DBEHIILLTO LB Y
Th D,
MONS87427: PV-ZMAP1043; 8,946 bp
MONS89034: PV-ZMIR245; 17,600 bp
CrylF line 1507: PHP8999; 9,504 bp
MONS88017: PV-ZMIR39; 12,368bp
Event DAS-59122-7: PHP17662; 50,311 bp

@ FrEDHREZ AT DHIERSINH 2 5E1E. T DOHEE

B~ —7h— & LTHH St EmE R HIXLL T O LB TH 5,

MONS87427: ARG F ) <A RA MUY b A VUt E A
32 aadA &5t

MON89034: ARG F ) <AV RA NI A VUM E G
T 5 aadA BT K OB F~A ¥ UMitEE 532 nptll
LT

CrylF line 1507: AT ~A > Vi 53D npdl Bist

MONS88017: ARG F )= AV RA N VT A VUM E G

4% aadA Bint

23





Event DAS-59122-7: 5 h %A 7 U UiiEZ {535 ter Bin M RARY
T~ A Uit R 5T S spe BAs T

2B, WITINOBAREMEERE T HE FIITEA I LTV,

@ N7 Z—DREGNEDOF N RGN G T 556132 OE I %
(CEES

PV-ZMAP1043, PV-ZMIR245. PHP8999. PV-ZMIR39 } T} PHP17662 ik
10 PRI DTS H BTV R0,

(3) 15 TR 2 AW DRI T v

A TEENICBA SRRSO
15

MONS87427, MON89034, Cry1F line 1507, MON88017 }2 OX Event DAS-59122-7
DFEENICBA S NIt SR OHERR B DAL & HITREERE I & 5 DI
P ZRENR 1K 5 (p25-27) 1R L,

24
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5" Genomic Flank DNA 3" Genomic Flank DNA

si j Nco14931
Nsi1795 (7

|

B-Right Border Region™ *'=

5776

P-e35S
I-hsp70
TS-CTP2

B-Left Border Region™ *!
CS-T4Z cp4 epsps

"I 11 1Z. B-Left Border Region } U* B-Right Border Region 7% MON87427 (Z35\ T AT & ke
L TR o TND I EEBWRT 5,

¥ 1 MON87427 IZB A & N7 e R DRk [

R TP O E A - 72 RENTE NGO 5RO 3K & i< TED s vEn
a U INTEMERCH 27" LT 5, I R A% R B SR K OV IR 35 DTSR DAL (3 E S
NIAETRLTWA,

IR LR S M7 IF LR D HER R OB O BRI AT ¥ v MRASHEICIRET S

25





5’ Flank SSp 18223 3’ Flank

Sspl13

!

T

> — + —
1 . 283 8 N ~ g 12282

£ w0 3 ~ 2 S % 0% ) Sz

S YA < g 2 = N = S

P 2 T4 T OB 9 )

R 9 = - 8 S &

P ©n Se! , —

3 © S ® S}

= [ X 5

Q | m 5}

[aa) n A M

G - O £

~ —

M m

"I 11 1. B-Left Border Region 7% MON89034 |23\ THLART & ek L THEL o> TWDH 2 &
5 EEKTS,
2. TS-RbcS (Zm)IZ MON89034 /LM Sk BB S ATG 2 T3 TS-SSU-CTP” & L Tz,

M 2 MON89034 I8 A ST K2l 2R D% 10

R TP O E A - 72 RENTE NGO 5RO 3K & i< TED s vEn
10 = NIEMERCSIZ R LT D, RERRIX A O A% Bl B 38 Ko OVl BRI 32 YT AL O N (3 HE E &
NIAVETRLTWA,

ORF25PolyA Terminator
UBIZM1(2) Promoter

CAMV35S Terminator

Start of PHP8999 insert CAMV35S Promoter

pat fragment

Inverted pat ORF25PolyATerminator

pat fragment

cry1Ffragment

]

U \
5’g§nomic1 11171 3'genomic
region region

X 3 CrylF line 1507 [2% A S U= 5B 2R ORI

TR FE#L S VI AFRICER DR R ONEDOERIT AAT ¥ MRASHITRE T 5

26





5' Flank Xbal 4265 3'Flank

it i i —1 i I *—]
1 — ~ = ~ 1) ) %) S N~ 7450

* 3 S & s § 2 3 3 ~ S
= S S N ) T C 3 =2 S =
3 < x O O ] x Q T S
"B = X &~ Y 2
[5) Q~< o 5}
M o Q o
= 4 4 S
5 K = 5
E & % &
m m
= .
3 5
o~

"1l 1. Left Border Region } U} Right Border Region 7% MON88017 (Z35\ T AR & kil L
THL B> TNWD I LEEWKT D,

4 MONS8017 I A ST~ Bl R DR X1

10 KT OEAIZH > 2 RENTEAE LT O 5O 3K & FUl ifEo s vEn
o U INTEMERCH 2 7R LT 5, I R A% R B SR K OV IR 35 TSR DAL B (3 E S

NIALE TR L TWD,
15
TA Peroxidase PRO
PINIl TERM PINII TERM
UBI1ZM PRO e 35S PRO
ery cry35Ab1 pat 35S TERM

1 7343

5’Genomic Region 3 'Genomic Region

5 Event DAS-59122-7 IZB A SN~ AR ORER X

Y NPUNERE ey gt
Y NPUNERE ey gt

)

IR D MR R OCNEOBEEIT AT Y MRASHEIZIRE T 5
IR D MR KR OCONEOBERIT AT P MRASHLIZIRE T 5

)

27
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7 IEERNICBA SNICERR DB A TTE

B5EN~OEEREOBANICHOW T FOFEZ AW T T 7,

MONS87427: T7anNg TV ULAEILYTTAI NI H—
PV-ZMAP1043 @ T-DNA fEik %= A L7,
MON89034: T7aNRIT Y LEICLY T AIR-RT H—

PV-ZMIR245 @ T-DNA 1 #E18} OF T-DNA 11 i8Il 2 ¥ A
L7c. £ D%, T-DNA I #EI 2 BB LV BREL
7=

CrylF line 1507: R—=FT 4 INVHT U ECLY T TAI R R H—
PHP8999 @ crylF X (Fpat BBy NEBAL

77

MONS88017: TITaRT TV TLEIZLY T TAI N RS H—
PV-ZMIR39 @ T-DNA k% & A L7,

Event DAS-59122-7: 77 a7 7 U g AEIZID T T AI K- R X —

PHP17662 @ T-DNA fEIEZ & A L7,
N B R X B OB R ORE
O EmIBA SN0 HiE

WEEEEAL ORI, LN AN L7 a W TiT o 72,
MONS87427: 7 U A% — k
MONS89034: N\t~ A
CrylF line 1507: Z /LR % — b
MONS88017: 7 U A — k
Event DAS-59122-7: 7 /Lik 3 % — b

Q@ BFROBANIGENT 7any T Uy MEDEEIET 7a"s 7 ) 07 LD
PR D FRAT D A T

MONS87427. MON89034, MON88017 /% O} Event DAS-59122-7 (28T, 5%
HATINR= ) UV E2RINTAZ ST 7 a7 ) oLOREEITS
77 2B BHREOFMICIHB T, MON87427. MONS89034 } T} MONSS017

AR FE#L S VI AFRICER DR R ONBEDOERIT AAT ¥ o MRASHITRE T 5

28





10

15

W27 7 ang T ) AEENEFE L TR EiE, D=2 BRI
DEEHIZ MONS7427, MONS89034 K TN MON88017 % L 712, < DOksH |k
T?ﬁmA&TJﬁA@zm:~ﬂﬂméhfw&w:&%ﬁ%#é;&f
B L7z, E72. BLRMOFHMIZH\ T, Event DAS-59122-7 127 7 v/ 7 T
U0 AEIRPEFE L TORWT EiE, A=) VERIOEE#IZ Event
DAS-59122-7 & L7-12IC, MR EZBMEE T CBIST A Z LI L VR L
72o 723, CrylF line 1507 I%, 15 E~DOEEBOENIT/ N—T 4 7 VI LI
X0t 7T 7ua s T Uy AETHOLTHZRN,

@ HMIPEBASNIMIEN 5 BA S Nk OBERY) O FER B 2 fEd L
TSR WREEIE SR HE U 72 R0 € Ot D A RN B R ATR L 2 70
AL T D 72D B IR E TOH ORI

RAH 7 R b vEw 3%, BEICK méﬂtM@%MﬂIﬂW@%4
CrylF line 1507, MONS88017 &% U® Event DAS-59122-7 % AZME B FEIEIZ L 0 Bk
Lk2§y7%%fﬁéoE6@%)K$X?77%%F?%mﬁV®§ﬁ
%79, 728, LLTFIZ MON87427,. MON89034, CrylF line 1507, MONS8017.
Event DAS-59122-7 M OVKRAZ v 7 Fft b vEBR a O OREICKIT S H
i e R A RLE L7 (3R 6, p3l).

29





10

15
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X 6

RAH 7 ZE b rEa avOBERKN

[#E4h Rkl > & FERH/R]

[#40Fb e & FEBER]

30





10

* 6

MONS87427, MON89034, CryIF line 1507, MON88017, Event DAS-59122-7
MOKRAL > 7 %M b UER 2> OLREIZET D HEE

- FR ARk

YRk 25 45 1 A BUE
TR firl o BB
MONS87427 201244 H 20124F4 H 20114F5H
H G & o — A IR ARG
201242 A
INT Y w7 e aRXA R
R ONE
MONS89034 2007114 20074104 20084F1 H
MR AR o5 —F Al HL R AR
CrylF line 1507 | 20024E7 H 20034F3 H 20054E3 H
MR AR o5 —F Al HLRE AR
MONS88017 2005410 A 20064F3 H 20064F4 H
MR AR o5 — F Al LR AR
Event 2005410 A 20064F3 H 20064F4 H
DAS-59122-7 2R L MERERR o — A B AGR
x4y o%% | TN | 00200
Ky Em Oy HES T & Ja T E o —F Al LR 3

D B AR S L

D kRO % A DR R OO BRI BT B IR IS <

D G TR AW O S OB L B AW D SO BT DB S <,

LRI SN BERITR D HER R OCRBEDO BT AARE Y MEREHITRET S
BEEANRRT D & FEBHR
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(4) MR L7 DO FERRE K ONY IR & D TR L D2 E M
© BA SN RO DMFEAET D 5T

MONR87427, MON89034, CrylF line 1507, MON88017 & O Event DAS-59122-7

DENER VIS ) LAHFINCHFET D 2 E DR STV D,

@ BASNTERBROGERY) O a3 e — N OB A ST DGR DG
AR BT DImED L EM:

[MON87427]

PP Tmy oI K D8 NER T O Ofi R, MON87427 DEZT /
LD 1 HFTCEANBEFD 1 2 E—fFET 5 2 & DBBLRF O THEFE =
iz, E£lo. BERFEOFMIZIBNT, BABEGFITLE L THRMRIZERBL T
WD Z ENEEHRICK T AT T ey MafTic Lo TS/ (Arackal
et al., 2010),

[MON89034]

YT my Mo X DB NBEEF OMITOR R MON8I034 DT/
LD HPTCE BB T2 1 2 B —(FET 5 2 & BSBRFEO M CTHEsd &
iz, Flo. BERFEOFMIZIBNT, BEBABEBFITLE L THRMRIZERBL T
WA Z ENBEEIRICB T AT ey Rofric ko TURERTE (Rice et
al., 2006),

723, MONB9034 D Ni&{n+ DI ERBLH| 2 ffplr L 7GR, crylA. 105 BAs
F DB HIET D P-e35S O 5 RIS & AT BT 5 A IS S AR
FRIFHAHL 2 12 K 0 T-DNA 11 fEI N O A RIBE G835 & npel] & 151 D 3B % 1l
42 P-355 O SRMEEE E EE b o TWD I ERHBL N E 25T, L
L7eRNo, ZOMAEKEB A IIEAEEZ 2 — RT 2K CIIEZ > Tk 57,
EHIEWF—7 2 —F 4 77 L —ATh5 CrylA.105 BEEE D 2 — FiH
B2 oW T H, CrylA105 B AE NS CIEFICHRIA L TV D Z & 3R S
NTWHZEnL, ZOMEMBEZICL Y FHT-d—T V=T 77
— AT SN TV RWnWEE 2 v,

32





[CrylF line 1507]

T ay NI LD EANBEE T OFTORE S, CrylF line 1507 O
) ARO 1 HEICENEBG TN 1 2 5 ET 5 2 & BNERR O CRe
5 WBEINTWD, T2, BIAREOFMICE N T, EABRE FITEE L TEMRIC
B LTS Z EREHEIRICB T2V 7 ey vofric k> TRaEn T
W5 (FENEREE 1),
72%. CrylF line 1507 ~E A S VT8 O KBS 21T - TofE R, B
ANENTRED 5 RS EIRIC S crylF & n-BeHO—EA, SRR 3
10 RIGREIKIC pat BAx TR O—5F 05, 3> KimfEIk(Z ORF25PolyA Terminator Bt
FIO—F R EEINTND Z ENHERI NN, J—F 7oy MEFTIZEY
mRNA ~DEEFIIATRLNTE LT, ZAL OB TFH A ITTHEE L Ty
T ENHER SN TWDS (NS E 2),

15 [MONS88017]

7wy oI L DB NES T OIT ORI, MON88017 DT/
LD 1 HPTICEANBL T | a—(FETHZ LRI, £7-, &
ANBLEFITZE L THERICEBERELTWD Z EEHERIZB T TR

20 v NIHTIC L > TR &7 (Beazley et al., 2002),

[Event DAS-59122-7]

T a sy NI L A EANBLR T OENTOFEE. Event DAS-59122-7

25 DEET 7 2D 1 HFTICEAE TN 1 2 E—(FET 5 2 L DNERFE O

THERINTWD, o, BEKOFNICBWT, BABGEFILLE L TR

RIZEBBELTWD Z ENEHEIMRICBIT 2T oy Motric Lo TRE
NTWD (fEN#EEE 3),

30 @ YR FICBEH a v —RN1FEE L TWAEAIL. T OB L T 5 20
LTV D DR

MON87427, MONg9034, CrylF line 1507, MON88017 /% O Event DAS-59122-7

ITET1 abe =D TiZY LA,
35
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@ (6)DODIZIBWTEAEMIZR SN D FFEIZ OV T, BRSO T CofEAR M
K O CoORBLOZ EM:

FELDOLEMEIZ DWW TIZEL T O X 5 IZBRF ORI THERE L 72,

MONS87427: VITAZ Ty MATIC LD EBAE OB MER
(Beyene and Niemeyer, 2009; Tauchman, 2010)
MONS89034: VT AKX T ay AT LD EBAE OB MER

(Hartmann et al., 2006)

CrylF line 1507: ~ ELISA JEIZ X 2B EEORBMMER FENHREE 4, KO
Fa v BHEREHWICAEMBRE L BRER 7 VAR —
BAi AR (PRI E SR B E 1)

MONS88017: BriAl 7 U AR — MR ER L O ELISA {EIC K 5 EEE
OFEBIRERR (AARTE Y MRS, 2003)

Event DAS-59122-7: ELISA £ L 2 B AE OFR B ((ENHEE 5). KW
ayF oy HEREZHW-EMKE Bing et al., 2003)
EBREH AR — MRS (FREEE SRR S
2)

® UAIADREGET DM OB 2R L T A S VIR B A B 55
(ARESNDBTNDH 55 E1E, Ui%siEIEO A BN OFEEE

MON87427, MON89034, CryF line 1507, MON88017 &% U* Event DAS-59122-7
(BN SN OBINIMREE FTRE L OB 2 & £V, vA v
A DG O ORERE 2l L CHAEBRY S I CRE SN D BT TR,

(5) BInT-HHA Z WO K ORI O I EIE N Z 10 & ORREE K OMEIH
P

BTN ONFORBLOAS ) 50 DNA Bebx2 754 ~—L LTHW
%A PCRIZ XY . MON87427,. MONS89034 K TX MONS8S017 I Ei % K Hiyiz
T2 Z LN ARETH D (Beazley et al., 2002; Kelly, 2006; Rice et al., 2006),

CrylF line 1507 Z M L OGRAIT 272D FikE LT, BEABETROZE

DIED DK 7 0 DNA Fd e 7T A4 ~—EL L THWZU TV X A NEE
PCRIEMBAFE STV 5 (JRC, 2005b),
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Event DAS-59122-7 Z i H K O BI4 2 720D 5k L LT, 8 &G L O
FDOEADOEET ) 5D DNA BidaE 774 ~—L LTHWEZY T IVH A LGE
& PCR {ENBHFE ST % (JRC, 2005a),

ARAZ w7 Rt bt na vt RO 272012, EiLo iz b
UERIATOFES R EIAT O RNERD D,

(6) EENIIEEDET H0MF EOFE & OFHE

O BASNIMBROBRY ORBUZ L0 A5 S 7 AR U3 RR R
FEED BRI RN

RAL w7 %t b 0T w2 ISR RICH KT 2 LT ORERMT G Sh
Tb\éo

MONS87427: BB IZ kT 5 2 CP4 EPSPS & FVEIZ L 5%
K| 7D RV — MBIV RS L OBRELH 7Y AR
Y Mk, BREHZ Y AR — NERMEHEERFR O
%, 8 T (V) D 13 BEH (VI13) EHITHITTD
REARWICRER 7Y R — b2 EUAT 52 & TR
XD, T MON87427 DOREMEA S AR T, &
25 cpd epsps AL T DFEBL €358 7' & — X — & hsp70
A harOHAFTICL>THENTWAD =, &
7% CP4 EPSPS 2 HE I FEL L 72 vy, BELL CTHIME
ThHY ., ZHITEDBREHR 7Y AV — MEHEDRA 5 S
TN Th D,

MON89034: WO GEE T ICHET D CrylA105 & AE K O &
Cry2Ab2 EEHEIC L 5 F = v HEREHME

CrylF line 1507: A G FICHET S CrylF EAEICE 2 Fa v HE
KPR O PAT E A IS L ABREAI 7 VR v F— b
g

MONS88017: BB TIZH R 5 s CP4 EPSPS FE HVEIZ K 5 F%
B 7Y A Y — M & O ZE Cry3Bbl EEHEIC L 5

YR Z K w7 kR 7E T 22Tl MONSS017 HSKDREAIZ U s — Nl 7S A%
A5 ENTWD Z & LD, MON87427 ISR DIREH 7 U ik — M ap MM AR RO TS
IR I N2,

35
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a v F v HE B

Event DAS-59122-7 : HAE=TFIZHIRT 5 Cry34Abl & EH'E & O Cry35Abl
EREICE a0 F 20 AEFREIUME R O PATEBE
(2 X BBREH 7 ViR % — Bl

I OEAEOKEN LM AEHOTREMEIC O W T, FREMEEAE K
OV LA PR 2 VB [ D A BLIR ) B T L7z,

RSP BV R C OBREERY Ao tH AEA IOV T

5 1-2-(1)-2-@ (p18~21) |Zfiflk L7= X 912, CrylA.105 2 & & Cry2Ab2
EHENRO CrylF EEEIZT 2 7 HEFEHRIZ, B Cry3Bbl & HE & T Cry34Abl
BHE/Cry35Abl EREIZ 2 U F 2 v BERICK L CRMIEEZRT, 7. &H
1-2-(1)-2-Q) (p21~22) (ZFL#k L7z & 512, 246 D Bt B AE 03 F hiF M & R fH
TH AT = AL ONTIIEZE K OIFER 72 S TE Y (OECD, 2007), ZivE
TOLZABtERHEVMMUOBEZ AT 5 & OWMEIT RV, LoT, 6D Bt
BRHENEREELZF O LIIBZoNT. HEORPFREZEIEDLZ LTk
WeB 2 L5,

T, TNHOEANLTEEFIZ L0 RBIT 5 & AT R RO R BRI
B G- 2 RIS LA U TN D E13E 2 < . BRI 5 8% KIF
T EEFRVWEEZXLND, LER-T, KRAX v 7 RERUERIITEN
TEBBHENET DB ENFMBNCE LS Z L 1EHVELR, BAEWVDOE
MICBEERIFTLE D 2 LIC K DMEDRSEIUERNA LD Z LIEE 2 #,

B Al 2 3 B TR] C OBRRERY 70 A A/EHIIC DWW T

55 1-2-(1)-2-Q) (p21~22) (ZFL#H L7= & 912,28 CP4 EPSPS & H'E } O PAT
BEREHIIEWERERREEZAGL, BEORMAREZEIEDLZ LT EE X
bivd, £lo, FEAEORKEITREZY . BT HRERE S AVIIMN LT
Wb, LEER->T, ZHUOOEBENMHAEIEH L TP LaWREm R4 T
5 ETHE N,

AR R A & R Al & B E R T OREER) 2 A8 AAEHIC DWW T

FHRRPWEE B E EREAIMMEE AEIL, ThENRRHEMZR L, ML
LTIER LTS LB b, FTBREEZFZ2VTEmWEE R R 2
3252 b, MHAEIZRHEZ KT TREVEIZSE 2 HE,

PLEDZ e, KAZ Y IR ERNTET I NIBNT, FNEFNOHZMK

36





MR OFEEE BE R AEM Z27n 3 ARt R & B 2 b,

LEDB->T, RALZ v 7 R bR a Ly LEEORT D0 O TH
D hvEw ay L QAR UIABRFENFFEOHEIC OV TE, BARTH
% MON87427, MON89034, CrylF line 1507, MON88017 2 U" Event-DAS-59122-7
Z RN AHAS U 7o RS EE D & Al L 72
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25

@ DL B A0 U R RE AR IC DWW C L B/ 2 B &
BEEXEOBT Y EOREE OB OMEDOHEL CFENH DHE1LE
DFLE

AIA TR R BD, KAy 7R FE N TERAUITEBNT, TNENDOH
SRR DI BLEE VB DS BRI S 7o 7 B % AT T RTRE MR IRV & B
Abd, LIeRoT, RAZ v 7R MUERaL LiEEORT L0 L
DFETH D MUt w s & AP I ERTFREOHEIL, BRTTH
% MON87427 (AAE W MR+, 2011; Eberle and Sammons, 2009),
MONS89034 (H AT > W MkA4t, 2007), CrylF line 1507 (BB Z 35 iR 15
£ 1).MON88017 (H ARE > M4, 2003) K Y Event DAS-59122-7 (FREHfE
GRS E 2) [ OWTEBNCHE L7 a~g OFERICESEFHMET 2 2 & A3
TX . BIRMEMBOIEMBZ N 7F o o THEN VT ERERINT
W5,

k. B ST AERTFREICE T 2B BII A RN =TT 1 7
UT U TN TAR—b =T BB TE D,

TEHE N OV B OFFME

A B YN BT 2 KR SO EE

AR D A4 S

e OFME K A X

FEFOEERE, Bk, RIRME L O 3R

B EWE OREAEM

g = 0 Ao o o ®©

T BRHE DA B A SUTAERE AR BI T 2 T LA T D URL 2 H BT E 2,
[MONS87427]

http://www.bch.biodic.go.jp/download/lmo/public_comment/H23 11 24 MON87427sp3.pdf
[MON89034]

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=1002&ref no=2

[Cry1F line 1507]

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=138&ref no=2

[MONS88017]

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=727&ref no=2

[Event DAS-59122-7]
https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=726&ref no=2

38
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https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=1002&ref_no=2

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=138&ref_no=2

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=727&ref_no=2

https://ch.biodic.go.jp/bch/OpenDocDownload.do?info_id=726&ref_no=2
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3 B EWEOM AEICEET D E
(1) FEHZEONE

BHIEEICAET 2720 OFE . 355, L, RE. ER & OFERIE O
W2 Z N BIATRET 51T 4,

(2) EHZED L

Q) ARBEZIT L9 LT HHICKHFE—FEHEORBRZICEKIT D EHRINE
DI

(4) EMBREVEEIRET D BEND 5 H AT B WS 5[
1T 57D DOHE

I EE 2 (IR L 7o BB G T i 5 &

\\\}1;

H

WN O

(5) FEBREETOMMAEIE —EEHENTE SN TWVWDHEREE & FAULOER
o HEDORER

(6) EIMIIB T D HFICET 5 HH
MON87427, MONB89034, CrylF line 1507, MON88017, Event DAS-59122-7 }

OARRAY v 7 RBE R UET v OENEIZEIT A5 - BRUILL TR 7
(pd0) IR L= B0 Th D,

39





MON87427, MON89034, CrylF line 1507, MON88017, Event DAS-59122-7 K N A & 7 Fafit

A == 7))

AMNENC BT 5 HEE .

CRRR A
2013 4 1 HEH(E
Jara M5 . N 9
1 ZEMEFER | \oNs7427 | MONsooza | CYIFline | yioNgg017 Event AAS 7 Rt
DFEFE 1507 DAS-59122-7 [Ny =
w i e | 20124E4 1 20074-8 H | 200145 H 2005451 H | 20044510 H B
RERAEIE]T (FDA) Tl B Db | et | atkiER | et | ZAtiER "
e T B o - 2010 4F 10 A | 20084:7H | 20014°6 A 20054F128 | 20054510 Il
RERFEE (USDA) Bt o 28 LAMEHER. | T bR | AR | R bR "
e 201246 H 200845 H 20024210 H 200642 H 2005411 H o
7 F A {R4EE (Health Canada) Reiih SV | RANRR | RANHR | RAevHR | 2orR "
) e g 20124F6 A 2008456 A | 20024510 20062 H | 200545114
AT REREIT (CFIA) BESCER | eavien | atieR | AR | et | et
e 1 e i G g | 20126F6 1 20094510 H | 20064E3 A 20094E10H | 20074£10 A
Bk} | lﬁuuﬁﬂiﬁ‘é%g (EFSA) ﬁlﬂlﬂ ﬁj*’l’ EFI g% ﬁﬁé‘ﬁﬁ%ﬁﬂ ﬂé‘l‘%ﬁﬁgﬁ %é'rﬁﬁﬁ?ﬁj\ féf{‘@ﬁﬁ%@
F—ARFY T ema—P—F K o 20124E7 A | 2008412 | 200348 A 200648 H | 20054E5
RALIEYEREEY (FSANZ) o MR | REVEMER | eampen | KEMRER | 2eomwmer
e 1 S 2008475 | 2003411 H 20064E3)] | 20054F12 A
IR R (TFDA) el KRR | yoatipsn | REMEMERR | 9eopbpes
L. e 20094F4 A 20024F12 A 20064F4 A 2005410 H
PRI R RPEARAGIT (KFDA) i BV | eppbin | KRR | 2 o
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		1　競合における優位性

		(1)　影響を受ける可能性のある野生動植物等の特定

		(2)　影響の具体的内容の評価

		(3)　影響の生じやすさの評価

		(4)　生物多様性影響が生ずるおそれの有無等の判断



		2　有害物質の産生性

		(1)　影響を受ける可能性のある野生動植物等の特定

		(2)　影響の具体的内容の評価

		(3)　影響の生じやすさの評価

		(4)　生物多様性影響が生ずるおそれの有無等の判断



		3　交雑性

		(1)　影響を受ける可能性のある野生動植物等の特定

		(2)　影響の具体的内容の評価

		(3)　影響の生じやすさの評価

		(4)　生物多様性影響が生ずるおそれの有無等の判断



		4　その他の性質

		第三　生物多様性影響の総合的評価
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IZHIET DAEEIZ OV T, W AAD-1 EREOEMAZERE L~ L TR L, REH#RR
BEADEEE LS -, FEL LT, MIARLEL THDHA » R—-3HlkE, 77
e, OXNUVYVEE(GAS), T I rulua Rl ARVEEEY, T as) A
RHEATH D N7 o AR, 7~ g, T vrmamalLic, £72. 20 ffHEO L-
T X BRI O T B E LT (RITEEE 2),

20 FEHD L-77 X/ BRIZOWTIL, 1M O5Z AAD-1 B REOREIZB W TRISIER
DOl —F, 1uM O%ZE AAD-1 EHEZEMARNLVE L KNT == 7 asx)
A RREEIERSEEER, 770, XV U N U AREREE, 7~ ViR
WZOTDRBSRISNRD BTz, 5T, 5uM &K 10uM DOk ZE AAD-1 & '8 % 1EH
SHFER, 5uM TIET 2 /v a7uasl-1- VR ORI, 10uM TidA v R—
V-3 FEEED INZ O TN O RIEDNRD BT, ZTO X ST, thE AAD-1 EHEORE
EEERIEVEICHBIBRR A b N ol Z Db 7— U mEBBE B8 (FT/MS) 12 L 5
AL DM E ZAT -T2 T OFEE. 10uM D2 AAD-1 EHEAEA S E-8BE1C. A
Y R— 3R L N T AERBR OB R STz, L LA D, & ORIGHEE X
FEFIZELS, IV R AT URONRTA—FThHD Km & Vmax #RH5 T LM
T&7pnolz, ZOXIIT, BREOKE AAD-1 EHEZEH Y, aE0 77—V =
EHERINTZAT o 1o B DA D S, £ ORISR E DR IEFITENT &b |
B8 BT B L RUR DA ORI B % 5 2 D [RetRIdIRn e E 2 o b,

6







Flo. WERTIIET I NVAXR T AT ) — MEEE B OEEWOFAEITF HAL TV
WZ &b, WK AAD-1 EEEIE, MEOMONERZZLSED Z LidnniEx
LD,

(2) N7 Z2—IZET 51F®R

A BHRTERK
pDAS1740 fERUZ A =7 Z —iF, KIFEBEKD T F 2 X K pUCL9 TH 5,

T KR

DO 7 Z— OISR O S5

~_ 7 #—pDAS1740 OHIEHIT 8,512bp TH U | B AIZ V- E I DNA O HEEE
6,236bp T 5, X7 ¥ —pDAS1740 O FEFNIIAEEF 3127 Lz,

@ REOHIEEH T HHEEESNN G 55515, = OREE

apr B FORBUCL D 7T e U Uitk E 5 L, X2 Z—pDAS1740 OERIZH
SNDMN, BAIZHWZESUK DNA 121X apr B H3EEnnizd, Az boE
0 3Nl aprBAG FIREA I LTV,

B, Az hUvERavHICBT D apr BB T OGHEOREET YT ay MED
L <X PCRIEICE D MERB LT=fESR. aprB8B FIEFIE L2V 2 E 3 BT o 72 (AT
a4,

@ N7 Z— OB DA N RG22 5513 F 018 U T 5 F )
IV 2 pDAS1740 7> HfilREESE Fsp T2 K0 810 U 72E SR DNA &G 2 w]
REL T OMANITBENTE LT EEIEITE O TV,

(3) BinFHH¥E 2 W& DT T

A BERIIBA SN BEBREEDOERK

7 % —pDAS1740 OFERKIXZK 2(p.8) 1T, EAIZHWZE IR DNA Ok %[
3P’ LT, 7. WAEE 512 pDAS1740 DO ERIEFE % 7773,

0 FEENICBAINEBROBALE

B O E~OBANIXY 4 AN —JEIZEI VT2 Gk 12), T7bb, EENVER
2 Th D Hi-l ORI E VAL S RIS ET 5 Z L2k MR A 157,
WIT, IR 12 pDAS1740 2> Bl BREESR Fsp T2 X 0 810 i L7 E80k DNA L&k
VA=A N AN BHEEINZ TR T 28Ik, vV avi—f Y
A AT — DS MR Z & BT, ESHR DNA 25 E~B A LT,







HindIII (42)

RB7 MAR

FspI (7143)

X

P(BLA)
pDAS1740 Neol (2102)
APr 8512 bp
Fspl (6120) % AAD-1

ORI Sacl (3019)
Fmﬂ(4;;§ﬂxaa,/ ZmPer5 3' UTR
Fspl (4876) Fsel (3403)

Fspl (4867) RB7 MAR
P(LAC)

X2 X7 Z—pDAS1740 ORERLX R OV R B 5 9] BB A7
(KRB Et# ST IE IR D HEF R ONE DO EEIZZ T « &7 2 VA AR ICH D)

NeoI(3472)
2% aad-1
Eco RI(2854) Sacl(4389)
ZmUbi Promoter ZmPer5 3UTR
Hin dIII (1412) FseI(4773)
Fspl (7143)— RB7 MAR RB7 MAR __—Fspl (4867)
| — | pr—

X 3 pDAS1740 7 SiHilREESE Fsp TN X 0810 H L 72 B0k DNA ORERkIX
(RN R S - ERIAR D HERI R ONEOB(LIZ X 7 « 7 2 BV AABRRSHIZH D)

N BB FHREBZ EWE OB R OEE

O EEIBA S @ER o ik
TUVNAERTT NN ) 2— FRBEHTHDLI a xRy TG CET 5 2
Ll (R UBE =7 Ay







Q@ MBOBATIERNT 7anxs T Uy MEDSGEIET 7 a7 Uy AEIEDFKRFD
A1

@ BEEPBAINZHIED G, BA SN ORI OFIEIRIEZ MRS LT Rk, B8
B S BR T U 72 R & O D AW AR BRI LB R R INET 5720
W BT %A E TOBER ORI

B SR (To ) I, TUAFRTT AN ) =— FRBREATH LR R

T EWAMTH I LT AAD-1 ERENEAIN TWAH Z xR LT, 612, XK

E L O F F OB NI 28 B G HENT, B BB BLOMERR, FREFIMmHME L OV

%%E#@%wmﬁ_#ﬁb\Kﬁ@z%?%m:/%ﬁﬁbto$%@%HHTHM%

LB D%RRARRTH D,

AR 4 (9 ICRT, o, HFRBICHOW LN HRER 20,9177,

K2 b UEn a vOEMBEICE T 580, HEEORBIIKRO EBY TH D,

2009 F 7T H  EMOKER L OBREA L0 NEE AR AEOFEAEORGIC L 54
WD SN DM BT 2 1A 123D < BB — TR B (BREkI I 555R)
0)7%%?3\ Bz,

2010 4= 6 A GBI TER TR 2 B 5 (7)) 022 2RI EEYE | (12585 <
ﬁuu*[ &L ToOREMMEORTEEIT- T,

2010 4= 6 A BEMOKEERIC THHE 2 DNA Hfis R OEREHR NG 0 22 S VEE A I
e | ([CEES<SEERI L L COREMEHZROFFEEIT-T-,

FEAMEIE HIZ D & FEBH R

X4 Atz FhUETa>OFRX

# 2 FEBRICHW SR

FEAMRRAR RIS > & IR

(4) MRERNIZBA LT EBROTFERRBR VEERIC X 5 TRERIADOREN

O BASNT B OGERY LT D BT
B LTEERRIL, Wolo M REIRICH A TN D & A T /VIBIROIERNZHE S
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ALz PR a U EASINEEN,. T KO T2 O EMTED X 9 72084 R
TNESH LIz, BRERISY ok y ZiitE O EEZ TR, BRNEEFICB TS AV
TVOIERIN G TRRIND B EBRERIZIE R L2 ik v, BA LTS
et iR FICTFEL TWD Z & 2R L= (£ 3. p.10),

£33 Az FyFEE IO T L ONT2 HAOIE 45EE

FEAMEIE I D & IEBH R

@ BAISNTEBROGERYO o B —8 M OB A S - RO B8 o 5 BT
HAREED L TENE
BASNIBRED 2 U — A TR 5 12 DICHE RIS SV TP T r oy i
TTo o, A aad-1 1y PV 1 aE—BASN TN D Z & ROEEHIICE VTR
ELTIRESN TN S 2 & 2R Uiz (R 4).

@ BEELIEBEE E=DNFAEL T8 E1E, TN OBEHE L TO 20 TV 5
DK
Qe Ik RIS = B — I 3FE L7220,

@ (6) DOIZBWTEARINTTREN D EMEITHONT . HIRSAED T TOEARR K OHHAR
fil COFEL DL ENE

Az hvEr o T3, BC1 U BC2 HARIZHWT, BEIZBIT %A AAD-1 &
HEDORB &% ELISA JEIC L V#~Tz, ZOMRE, B rHNA~TueThsd BC1 LY
BC2 #HAIZBIT 5 AAD-1 EHEIIRREORRECTH -7, —J T, T3 HITELET
BBRFRETH DD, AAD-1 EHEORBLEIL, BRI ~7T 1 ThHhDH BC1 LT BC2
HARIZHIT D AAD-1 EEHEORBEE A, K 2EETH 72, YLD, B s#HA
MIZBWTEH, BZ AAD- 1 EHEORIUILEL TWDH EFZ 2 b5 (&R 4, p.10),

F4 AR FUERaTOEIIBIT HHME AAD-1 EREOHKILE

FEAMEIEHIZ D & IEBH R

® TAINADEGEE OMOREEZRRE L TBA SN BN ARSI REIR
LBREND D DHGEIE. YR EE O L OFE

ARz b ER I UINE, BEEEATAESIIE ENTELT ., A2 NV ER

IUNZEBASINTEBETFPNMEEIND Z 21T,
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(6) BixFHAHL 2 AWE DR RO D T EL NS £ b DREE R ER M

A2 hvEna OB LU O HiEE LT, A2 b7 E o a URFERA 7
WA 2 7T A ~—& L THW=Z PCRIENEAR SN TWD (IAHEE 6), A< PCRIED
B HIBAUEIL 0.04%TH 5,

(6) BENIIEEDRTIHEFELOFEL DOHE

O BAINTEBOMERYORBIZ L0 A5 S i AR ST AR TR Rt o BAR
72 NS

AL Z b UEE aUIZiE, WE aad- 1 B FREASINTEY, % AAD-1 EHE
NRBIATHZ LIV TV ANFFTT T ) =— FREBEANI T D EN 5 & T
Wo, 7T UNFEXRTT IV ) — FREREAIMMEZ A 5 S ABA R F Vw2 v 23K
B D2 STk, BEREFITHERT 2BRFEAOBIILNE X 5 & & I, OFRFEANI
B2 85 LT ME 2RI 5 2 TE 5,

2009 FITMSIATBOHE N R3E - BAPEERINR AT 7eeenE & Pe m e AR
ROUT TEEEMMIERT WD) TITo RS RRICE N T, AR X F VTR
I RO Z b U a D ORERF YV Ry TR AT o 7o, IR 2 %
OAMLZ N7 a3 FOFEHBLZ N7 Ea a3 (% 25 E1K) 12 250 (574 L 7= (R B
FHoRy 7 (b TWF7H77A&%ﬁﬁLtoﬁﬁlﬂW% =N #ﬁ@z%?
ERIVIIETHE LD L, Atz hvEea e TtEELRONT, +5
%\%ﬁl M % 7~ U7z (T s ii}%ﬁ%ﬁ#%%& FI M1 p2),

B 2,4-D ORRFED TH D 2,4-DCP OKEAMIZKIETHEICONTIL, Stk
P nit.%ﬁ 28T 5D LCso CHEBIEIRE) 1TR /KM T 1.7mg/LL, 44 I ¥ = (Daphnia
magna) T 1.4mg/LL ThH V. UFx 7 %D ECso CHEEIRE) 28 1.5mg/Ll TH D, £z,
BRIy X7 4o NOEC(ﬁ%’iﬁf}ﬁr) 23 0.14mg/L, A4 I 2D NOEC
28 02lmg/l, ThHD, S bIT, BEAELEDIC WEIZONTIE, I I XD LCso A
125mglkg, A& A4 7 + VY A F B A (Fo]somza candida) ® EC10(10% 5 23 & FE) 23
0.7mg/kg T % ik 13),

—J7. 2,4-D OKRAEMIZ KT TREICONWTIL, AMEEERBRICEBIT 5 LCso 1Tk
T 0.26mg/L, 43I 2T 22mg/L THY., 7x7 %D ECs0 7 0.2992mg/LL Th
5. Fiz, BHEREERBRTIX Y27 %0 NOEC 78 0.0476mg/L, 44 Y 20 NOEC
723 0.20mg/L Th 5 Sk 14)

ZDXE ST, 2,4D OHREIEMTH D 2,4-DCP X, 2,4-D IR TEMEDR,

Flo, Az PR avIcE EEHAEEEO FRED 24-D 28 L., #ZhiF O
2,4-DCP OFREIIE 2~ TR, E=RSME (0.01 ppm) Kiifi Td - 72 CCHER 15)

@ AR TAERBFHREICOW T, Ba X B S E 0BT 558 Lo
i & O OFEDH L OFLEN H D55 137 DR
2009 T, FHPEEEMMTIEAITIC BV CTRRBEIZSER 21TV Az h v Er a3 L 3E
MLz b UEraroMiEE B L (TREEZSERBERREE) 2R),
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a JERER OVET DFRME

FEREK VB ORE L LT, SRR, S8R MERERh ], Bk, RRR. B
ST OR, AEMERE S, SR, MERES, ARMMERESL, MERER. MERERR. RIZIEL. —FIRIEL,
kith, ERIE, RiE, [N oM EEAEREICOWT, Az F o oy LRIk
M Z hUE v a v OB AT T2, 2B, EBFRYIOEERZEOZD, 1FHIZHIT 55
B KR OFERH Z IR & BICTEAE TE S R o T2, T D2 | MFHE | ML, kg%,
—Fhrk, ke, BERIEE ORIEOFHEIC OV TIL, 20094 11 H 15 HICAM# : N
Eray FHMEZ FUVEra v OENRENSX 2HEEEZIFHNOE=— 1T 2T L
MR L), FERASH-MfERE A2 Ve, F72, Az by Er a v R OJERBL . N v E
23 IE=— AT R LRI, T CICERMELR L TW 2 &ann, HERE,
MEREES . RigIER, —FIRiE. RIEIZ DWW T, BE=— AT RZB LB b A b an &
ZE2oN5,

AHHLZ Py ER oL LIEHELZ P YRR o T e B ICRIERIIT B AT, BERERh ]
R ORI =R T2 7z, Az b B o o LI bR n o ER
X, EBICT T T4 P THY, P OIFARLNT, EHAWNIC L ER TR 5T, A
2 hyERaT LI Py ER a ORI E I 1o ARSI E B2 1o
ThO, ZRI ot 2, Af#faz bt o LIz bvEn a0k M
TR, EDICHADS SVOEE L TEY, 2RI hoTz, 61T, BHFEHR, BE,
MR R, MERER | MERERR, RigEk, —FIRidk, EhiE, [ O FEAEREIZ OV T,
Az Pt v LIEMEAZ P UE R a3 CORICKEFFIA R EITRO il o T
(% 5, p.12),

5 AMEAZ FUER Y LRI U E R 3 D OTERE K OB R LK

FEAMRRAR RIS S & IR

b BN T D ARIE ST SR

Az by o oy LdROIEMBZ b En 3 OAEF YN T D ARIRMES
OWTHF L7, 2~3 BEMETEFT LEAREBA Mo a v ROEMfi L b yEra
v (45 25 fEfF) % 2009 4F 12 H 30 HIZEFAh (REEIFSSBHP) ITHGE L7z, £ ORER, A
Mz PUER A RO P YR 2 & BT 4 HERRE TETOMEEINFIEL .
ZERITFE O B2 T (TR E SRR RS F . X5, p.8),

¢ JRARDBAM TR

MUEnaIEM LVEEEYMTHY . AR, HRICHES S, EERIC, REEESEIC
BT AL b vt a v ROSHROIEEHZ byt a v & bICHEL TV Z &
s L7 (TREE SR R s & X6, p.9),
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d EBRORMER YA X

ARiHiz bvEn Y ExROEMBLX U Er 2 OB OREL Y A X2 T &
M — X IR CYa L CBIZR LT, TORER, Az vt o oy LB oOIEME 2
N En oY OMICHEFHHNAEETRD bhknoT (£ 6, p.13),

FEAMEIEHIZ D & FEBH R

e FET-OEFER, BURIVE, IRIRMER OV 3

FETOEBERICOV T, AR hvER 2y LXBOIEMME N v Era s DR
MEREER, RIFIER, —FIRgk, ERIEA R LTz, ZORR. 2 TOHEBIZBWTHEHFH
HEENBO DNIRPp-T2Z Enb, ARz FUEma v LIFHIZ PV E D a2 O
F-DAEFERICE R ST LTz (3 5, p.12),

T OBRIPEIC SN T, Az h e o 3o ROSIBOIEMRSZ b vEo oo
BRI R IS DL T 0 . T OBKIERR®D B o 72,

T ORI DWW T, Az R e ooy ROSROIERE 2 hvEo a0
T O 3 ISR U 72 IHERE 1 DFEFF R AN & b 1T m < | IRIRPE IR T &)
Wr St (R 7. p.18), 7%, IR FORFROWEIIL, E=—Any A THRASE
Tofi 2 e,

KT AR FUER T EIEEEX FUE R a3 ORIER

OG> & IEBH R

T =
B EN BN TARMEFTRE AR EF AT A L TR0 T, RBREIT> TR,

g HEWHEOELME
FNT, IR, BIAZ I O AR 2 1 72,

<tHAFellR >

KMz PR oL HOYERE: PR oL ORI HEASIX 4 5 DELE L
TIRM L., {LRIEEIZIREH. 5 XX5 ROBE Ay MIHELED-, BNy hO%
BNV A EA 2 OFfF& DRI O L, 7 BR&ICHIFE, 14 B #&ICF LR O
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HORELEIToT-, TOME. MENMB TH DL NNV I ZA a L ORFER, B L RO E
IZOWTHEHFEABEEITRD bR o7z (7 8, p.14),

X8 NYMEA a3 AT % ERERS R

FEAMEIE I D & FEBH R

< ShA TR >

AfHHLZ N r o RO R T o L O 0K IE O W K 5g % 850g
OBEWATREELIREG L, 5 AX5 ROBH Ay M THEZFEDZ, BNy 0%k
SN I Z A a2 DOFET% LRI O L, 7 HRRICHIFER, 14 HRICE LKL QRS
DREEIT- T2, TOFER, MEMM THDL NNV DZA 3 OFFER, B, FfifEL )
RLREIZ OV THGEHFIAEZITRD D -72 (R 9, p.14),

#£9 NYDEA 3 Z AT A B ERER RS R

FEAMEIE HIZ D & FEBH R

< A YRR ER >

Atz hUER 2V RO Z R U v OUIHER O AKX 4 pFT0 HER
B LIRAN L7z, ARPAIEIC L0 | MIEE, SOME SO ORI M L7z, 2 DGR,
AR b E R 3 LA b E B OB THAPE A EETRD SR -
7= (% 10, p.14),

7 10 Az Fueoa s LIEAMZ R UER 3 OREHIIB T SR O 115
GRL/Ex

OG> & IEBH R

PLEDORER NG, AEWEOEAMICE L T, A hEna BV TEX LA
WHEMEOEAITRNEEZ BN,
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3 Bl X AMEOEHFICET 5 1F®

(1) EHFEOHE

BTN M D720 O Badg, T, RE . E &L OBEEEI NS 2 512
a9 517 %,

(2) BEHFEDTTE

(8) ABERITF LD LTHEICLDBE -EEMFDORBRICBIT DIERNEDT
S

(4) £ IFMEENET IBENDH DGERITBITHEMEIRMEELBHIET
Bl DDOEE

BXRRERE L) 22,

(6) EBREFTOEHEXIIF REEAELTESN TV HRE L RHLUORET
DEFEDRER

(6) ESMTRT HMHEICET HFH

K[E (2004~2008 A7) TIXIE~ 110 4 Fr, 7 # (2007~2008 ) TITIE 4 7 Frd I
BB WTRBREIT o CX 72, EfiHax hoEr a bl L CAEMSRIERELZ A& T
HBENDH D X O BRAEEITHE I LTV,

2B KEICEWTIE, 2009 4F 8 A 21 HIZEEE (USDA) (2 BRI &G & GiRs K
) &, 2009 4 10 A 1 BICEI A MERES R (FDA) IZ& & & O 2 2GR 217 -
77 F72. T ZIZEBWTH, 20094 11 A 23 HIZRE (Health Canada) (25 & L
TOERHEFH L, BLBET (CFIA) [k &k OBREEZ 2D AREFHE LT T,
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B/ IHA I &AM EOFM
1 BAITBIT HEALME

(1) BEZ2ZTDAEMEDD 5 FEABEDEDRE

—D 20 B)IR LTz | 2009 F-12 & PEFHMFIEAT C3M L 72 [RBE X 5B O fE
X, %%&Ué DRk, BN DIRRAE, BUROBAM:, TER OFetE & O
AR, FAOEFER - %ﬁ% IRERME R OFEZERIZ DWW TR X b U1 23 b I
2 hUEBRATOEREITR ORI oT,

KMz U ER O, TUATRI TS ) o— N RERERIME 2o, T UL
FXTTNH ) =— NRERERI ARG SIS Z k75§*aﬁb < WHRSEETIZBWTT
UNNAXT 7Vl ) =— FRBREFIETH D Z ERRAICB T 2EBMAEEZEHD 5 LT
Ez B,

L7eMo T, BiEICB T ARSI T 2 R Z 5T 5 AlREtE 0 & 5 BB S 1
%ﬁéhﬁwk#ﬁéﬂto

(2) F&OEEHINAEOFH

(8) HEDA LT I DOFHE

(4) EYMEZREEZEIET DB LNOAHESEOH M

PLEDZ Eine | WEBESZIT DA EEMEDO S DAY S II/FEINT., K F v
T ayORAEIBT HENMICEINT DEMEREVERE B A2 AT 5 B2 U v LA
iz,

2 BEWEOEAN

(1) BEZ2ZTDAEMEDD 5 FEABEDEDRE

FUER 3T, MUESERWE O X O 2B AENY O AL B SUIAEFICRELY KIFTH
EWYEOREAEMEIZI SN TR,

AfHx FyER R, TUAFFIT A ) o— N R ERNME AT 59 DS
AAD-1 EEHBEZEAT D, WA AAD-1 EREIZOWTE, AEWE L LTTmsn T
N, Fo, A AAD-1 EREPMLORBRIZEG T2 LIEB 2 6TV RN,

16







728, 2009 FAZH EE MM ZERT OB ZSRRICEB W T, BIERER, #hA LR LD
TS AE AR & S e LT R, A e a v LR b U R a U OFE
TR.BNZR T,

BREH 2,4-D O FREEY Tl 5 2,4-DCP OKAEEYIC WEIZOWTIL, AR
PERBRIZ 1T 5 LCso (I ESEIR L) ITRKH T 1. ’7mg/L\ 44 X ¥ v a (Daphnia
magna) T 1.4mg/LL TH Y . UFx 7 %D ECs CHEEIRE) 28 1.5mg/L THDH, £z,
SRR CIIy X7 o NOEC(EE”ES(}%TP) 2 0.14mg/L, A4 I 2D NOEC
28 02lmg/, ThHD, S bHIT, BAELEDIC WENZONTIE, T I XD LCso M
125mglkg, &4 7 + VY A F B A (Fo]somza candida) ® EC10(10% 5 28 & FE) 23
0.7mg/kg T % (CCik 13),

—7J7. 2,4-D OKEAEYIZ AEIZOWTIL, AEFEMERBRIZIIT D LCso 1Tk K
T 0.26mg/L, 443 V/ﬂ’C 2.2mg/L THH, X7 3D ECs0 7 0.2992mg/LL Th
%, Fiz, BHEREERBRTCIXY 27 Y0 NOEC 78 0.0476mg/L, 44 Y 20 NOEC
23 0.20mg/L Th 5 Sk 14)

:@i5K\Z4D@ MR TH D 2,4-DCP 1, 2,4-D IR TEHMENMEL, 2,4-D
ﬁﬁjﬁﬂﬁémt BiT5 2,4-DCP ORELHFKIZAES > Th, HfmINe 2,4-D LA

%@%&iﬁgf EAN VAR oY (W

i?’_\ AR Z P ER I U %Eﬁﬁﬁ fipH o FRED 24D AL, BRiF o
2,4-DCP DFERIRIE Z P~ FER . EE=mIRFE (0.01 ppm) Kiii T -7 2 &6 CCiER
15), ALz R UE B 3 Ol l@%ﬁ@]’iiﬁ% -7 T VA E S BN e AN AR SV ¢V
o

L3> T, AEMEOREAMEICER S 284220 2 FABEY S I3 E S v e
Hr < i,

(2) F&OEEHINEOFH

(3) REDAELRT S DOFHE

(4) EYMEZREEZEIET DB LNOAHESEOH M

U bDZ &inh,| 8252 T 5RO & 2 B AW HE IR E ST, A Y
T3y OFEWEOEAICERNT 5 EMERIER BZ AT SBT3 Ll s
iz,
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3 MM

(1) BEZ2ZTDAEMEDD 5 FEABEDEDRE

WAETIE, AR bVt w3 & MR B AR T H A L Theniad, &2
HMEVEIC X - T e 20 2 BABMEY I3 RFE Shew ST sz,

(2) F&OEEHINEOFH

(3) REDAELRT S DOFHE

(4) EMEREEZEIET DB L NDOHESE OB

U bDZ &int, 825 T 5RO & 2 B AW HE IR E ST, A Y
T 03T OLMEEISERNT 2 MR BEZ AT o e v Sl s,

4 F D
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FB= EMSREREORERIFHD

AR D EAMEICRE D 2 IEE (PR OVEE ORI, AB WIS T 2 IRIE M,
Wﬁ@ﬁgi\f%@%@&@ﬁ4f\@%®$ﬁi iR - IRARME L O 2ER) 12D
WT, Az hUEra T EIEHIAZ P U ER a v OMEEITRO bR oTl, £,
AFHZ bR I UNEIT VLA T IVh ) o— hREBREAIEEZ RN, 7TV LA
ST NVH ) T— FRRER AT S NS Z ENEE LI WHRRETICB W, T UL
FX TN ) — N RREAIMMECTH D Z ENBEE BT AEMEE GO D EITHE 2
B,

bz et R b UEw 2L, BEICBT 2 EMIEICER T 2 AWML ik
WELZET BT IR0 B ST,

FER 3 UAZIE, MUEERE O X O RE AR OE B UTAEF IR ELY KIETH
FEWEOPEAEMEITI O TR, £z, 2 AAD-1 EHEITAEME L L T3msi
TV, AEWEOEAEMEIZ DN T, BIERR, #hA AR R &k OB A YRR 21T
ST R, A2 F s oa v EIEAEX bR a v OMEITRD b o T,
24D0) SIEPFEM) T D 2,4-DCP 1E, 2,4-D (T TEMEDELS . 2,4-D MU S5

BIFD 2,4DCP OREERKICAIED - TH, #fi Shic 2,4-D Pl EICREZ KIF
ﬁ&ﬁ T 5T, o, 24D EFU LAEB LA b UEr o> O AFE - B
BN EZ I T Z LidhneEE b7,
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(3) LML AW ORI

A BENITBA SR ERORERR

AFEH Z AR DVEHIZ VW=7 2 —pNOV1300 @ T-DNA 18 CTH 5 RB & LB ORED
2 DOEETHEA Ty b (FREHiMEEE Ty M@k~ — I —&=T 'Y )
EEICBAI I,







7. 15 ENICBAN SR OB N7
TTanRg T ) g AEZ L 5T, Y Z—pNOV1300DT-DNAGEHZ b 7 a2 DR
IR A LT,

A, BARFREZ A E OB R ORI

O BRSNS ORE O 71k

~7 Z—pNOV1300 & virfdliliz A L7 Z—pNOV1300 ® T-DNA 5% 15 L~
AT DEENEFFO~NR—TTAI REGHT 7a s 7 ) U L%z, FUETaTORR
RSP L, Z D%, KW AE~ 2 ) — AT CREE T 5 2 LIt k> ORE
At 238k LT,

@ BBOBNTERT a7 U 9 MEDSEIXT 7 a7 U 0 ARIEOREOH
il
R TG, HEHICHUAEEE 7 4 2 52 2N U OB V2T 7 e N
7TV U LEERE L% BAEIRIZ OV TR Y 2 —pNOV1300 DAVEFSEEIAFET D
spec BILTZxT 5 PCR 21757, EDOFER spec B FITMER SR ToZ L b,
EIROERAFITIENEE 2 B,

@ KRB ANSII-HIRN D, BASNIZEOER OFEIREZ R LR, I
B 5 BRI Tt U 72 B2 O DA ZARME S ER C LE R TR 2 RS 5 721
T DI R T E TOBE RO M USRS

BRI U 7= Hila) SRR Z B0 b, Bk U 7o IR CHibs LTz, 2 D,

A% TagMan PCR THHTT 5 Z & TWE vip34 AR T DI EZ R L T TO ik

R LT, £0%, T2 MEOE R E AR L, %INEEM SRS LB e

TR A IEET D T DIV,

728, AMIRZARIZOWTIE, 2007 4 7 HIZEMKES KOBREAIC L > T, BB T
FAHLZ A E DM OHNC X 2 M OZERMEORERIZBET D) (296, B
A% (WEEISCIT 2805, (RE, B OBEEIE N 2 BITET 5174) 23R
ST, £, B LTOLRSM ORI & JEATEE 1, ks L TOREM DR
PHFR A EMOKPEE 1Z, WTILh 2008 4F 2 HIZ T 7,
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(4) AIPNZIEAN LT IR DFAEIRIE S ONYRLAEIRIC K D T SO e

O BASNBEBOBRY DA ET 28507 Gk b, Ml NFERN, JFRIZERNOR])

SRR K D E MR OFE R L 0 AL 2 RO NBIn T Th H U vip3ABIsT-.
pmi B FIEED L A T AOIEANIIE, HEIRITHT > TmZES N2 &b,
SR vipSAEIE T pmiiEG IR OR EIFET D 5 2 65,

@ BAINTEBOERY D 2 B —5 Kk OB A SV OER ) o5 RIZB I 5

(REEDLEN:

AR X I BT DR ARG 7O 2 B3I B LT, AR X AR OISR D L7z
77 5 DNA ZHWTH YT my Mt Tl oTc, TORS, ASEHRXRICITSE
VIpSA BT & pmi B TRNENEN L 2t — 7/ AD 1 #FTIICEAINTEYD | N7
2 —pNOV1300 DAV FEREIIAFE LRV 2 & ARSI,

F 7o, A ZARD 2 SO F72 DR E AV, FAROEMIRIZIS T 2 W vipsA i&is
T pmi BETOFEEZ T 7 80y M Lo THER LT, ZOfER, Mt S
N RIE2OORLHMAR T L TEY, 2O LD A vip3A BIn T KO pmi
R NEZE L TERMRESILTND 2 EAVRENT,

VI EDRERIG . AR RO ARSI LT ) L BIC 1 a B —(FEL, %R~
ZE L TRESN TV D Z LAVR SN A IRICET 2 8B R+ DR — MRS S 7,

® (6) OOIZBWTHARRNTTR SN DHEIC DN T, BIREAED T ORI R OMHAL
[H COFBLOZEE M
20064F 2 KE D2 7 AT I TARMIL K2 HdE U AET AT — VI8 U TR Y
L FVERELL . SZEVip3AE VB K OPMIE VB O3B 84 ELISAKEZ X v lE LT,
ZORER, Bip H2oOMARITHNT, AFHIM 28 U ThZVip3Ak HE K UPMIE HE
DIEPEDEARAFFNZ I NV THRBLL TNVD Z EAVRE T,

200642 KE Y v Y = v ZAEDIEERIZI O TAKAIL X RO O A 3B L, &
Vip3AZ%E FVE & OPMIE HE O3 H & A ELISAMEIZ LV RIE LTz, FOREH. Mk EN
FEMRIZ BN TEHOMAIC 2> TEE L TRRI L TND Z EIVRENT,

LLEDZ Einh, AMBZARZIT 58 VipsAE HE K OPMIEREOFREIUT, Eik
M O TLERNSHEI L TV D EF 2 b,
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@ A VARG OMORERE AR L T A SR B AR S A mESh D B
ZNDOHLGEE, BHnEEOA TR OFEE
BASNERMcEZ IEE T 2852 G £V, Lo T, BAEEEYE I mESh
LBEITRWEHEESND,

(5) EAEFAREHLZ AR DR K OSHAN D FIEN DN 220 B OREEE K OME gl
AHAHLZ AR D HHRE(R T DIFAEIX, 7/ - DNA ZfiBREER CTUIWME, &2 vip3A iR

FETn—=7L LT ny MOMREVHGEETE 5, £, ARG T O

Bi& S O D55 7 A OHEFFIHIN AN AKX ROFFRAVRIEZ BIFE L T 5,

6) HEXIIEEDET 258 F O & O

O BA SN BEBOER OFEBUZ L0 (15 ST AR U TARE R RO BARRY
IR
AHHHL Z ARITAT G- SRR, 28 vip3A BIn 11T L - THEBLT 5% Vip3A EH
BICEDFa v BERRYMEE . pmi BIEFIC K> THEIT 5 PMI HAEIC K 2k~
— N —HHETH 5, 28 Vip3A HEAE A FHLT DA ARIL, KEO ~vEm 2 358
TRATHFavHERTHL 74— AT —I—U—L (YvwvurrH=a by)
(Spodoptera frugiperda) ., 22— > A Y—U—2AL (7 AV &/ 2d]) (Helicoverpa zea)
MOT T 7Ty NT—nh (Z~FYH) (Agrotis ipsilon) 5% L CIEBTEZ R~ T,

@ LPLTIZHIT B A0 ST A RE AR W C L B R 2 B EY) L E 0BT 5
RS R OFE & ORIOFED AN CFEN & 2555 13% OFEE
AHHZAR L Z ORI E 72 DIFAMA B AER L, oY= 2V Ut o
gEER HPORFZERT MHEE A NTTT, SRR 19 FRICIREE IR A S LT,

a JERERL OVER DR

TERER OVEBR ORMEE LT, FIFR0E, 83, ERERhLE, MRoRahtyl, . At
B, B BN, DGR O, oo MEREEL, MERER. MERERR. RF. —
FIRIEL, ERIE, R ORIEIZOUVNT, AKX (K & HROIEEILZ (R & Ol %
1To7c, 7ok, JEIFR, PR, AMEES. IHEMOBREE, 20>, MR, MR,
MERERS . RIFIE, —FIRER OV E R BRI C OV IR R T o 7=, ZFOREE, FELSL
DAETOFEEE T, IR LI X K L ORICHEEZD 5 \WITAHEITGRD b
Molz, AEZDORBD LIRERIIAHEI /LD 191.5em T, XFHROIEHAHLL X A TIX
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199.7cm TH o7,

b AEBWHN I T DA LR

AHEH R AR &S ROIBHBL A ARIZ I T, AT 1T DIRIEMNMEIZ SV T OB %
Ffi L7z, 1 B & e o TR ik & U, A2 480E LIRS F CoAET R A
BIZE LTRER, AR & IR R D £ 5 B b AR ARIRALER I K 5 BEDHAZE
MRBIL, SERITHIE LT, DLEORERN D AR R & IR & 72 2 I/ (R & DfH]
(AR PR RS9 D &L A S e - 72,

c RO

FER IR A TH D . BEME HIRITHET 5, BEMRICREBEINT D
EWVOECHERER L TR 2EET D LW OIS cuniy, 72, lREfEs
AERIZIUNT, AHRHL R (RIS RO IERILZ R & [FIERICHGMZ ITRSE T 2 2 L 3 BlsR S
TW5,

d TEROFMER O A X

AHEHE X AR & TROFEABZ RO OFZIR, YA RO 2 BEE T ollgE L,
RE LT, 1EME 78 N — I AR Tt U TR LTRSS, AN X (RO DR
£ L IEMH X AR OIE DR L ORICHBEEITR LN o7, £, BIRICETR O
T EL LM BIREETOIRBROINTZZ Lob, IEHORIEXFRRETH S &
ZEZ BN, LTendo T, AR R & RO B/ X AR OTE OFNER O A R,
AEEDDWVIIEITR SN2,

e ME-OAPER, BURIME, IRIRME R O3
FADAEPERITOWT, MR Ry, —FIhigk, BhRiEZRE LIRR, AL
R &MROIHAHR AR L ORNCAEEITR SN o T,

BRIPEIZSOWTIE, b U n a s OfHIMIOEAE L TR0, AT, M3as T
BoNTWHTI20, HIRIIHRIT S Z L1y Ok 2), ASHIAZ AR S I Z (K & [F]
BRIC, IHERF OMERRI BRI TN TN D T EMBIZESIVTER D | ASHHIA X R M USKTIRD
HARHZARIZ BIRSE T COBRMEIS A2 &I L7z,

SEAFIIT OV T, AR T & A2 BRORR ORI AT B2 3300 BV o

-
—o
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RIRPEIC SOWTTRE Z1T > TR OO, FRFEFIFE 1 K& OUUHERL- D FEIFERIZEB W
THRIROIHA RN L ORI TTHEEN RSN -T2 b AR ARDOIRIRMEAIE
R R AR & RE S RARD AR RN EF 2 b,

f 2R
BOREIZIE N ' e o & ARHERER TR AR HAE LTV D E ORI N2 &
O, HERORBRIIATORI T,

g HEWE OEANE
B E D BIREREE RSB 2 HEWE OFEAEMZ T 5720, ShALRER, H%IE5R
K OIS A AR BR 21 T > 7=,

BT

FRBRX D b 7w 3> ORI AL TRFMEANY DX A 2 2R LR 2 T
STz, FEIHER, W EAHIE U R, ASHH 2 R & RO IERHA 2 (K & DT, AEZE
TR T,

AL FAER
IV DZE L X ORI R Z . BFRIG L EIRAEHR. NV I H A 2 R LR E 1T -
Too PR, WREZHIE L7ORER. ASHELZ AR & RROIFHILZ K & O TR EZITA
LI T,

FHE R

R R OSCHIBDFESL 2 (RIS OB AR L. ABOTRIEIC L D . %
B, AR ORGRER R TR L, 7 ORSR, AR (K & AHROIEMRZ 1K L 0
A IR DAL 72,

3. s A ORI 5 1
(D) EHBEDONE

BRSGIERHIAE ST D720 O, B, L, &, SR ORI N 2 BT
WE9 5175
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@) AEMSEIEEIET B BEND B AT B SR T 5 70
OHSE
TR TR AR ) 2 B,

(3) FEAMZIIT HEERZEICEET 2 1 H
AFAHL X ARIZEI LT, 1999 40 6 KENZ B W TSR FhE ST\ 5, 7eds, KIE
2B\, KEBRBE#ET (EPA) (2% LT 2007 45 5 A 1Z Vip3A & B OFk R HEEER
EDORBRFFEEZIT/2- T, KEEEE (USDA) (Zxf LT 2007 4= 8 HIZ MRS
(Fa2ERRES) OFFATHGEZ, £7-. 2007 4E 8 AIKERMERLT (FDA) IS LTE
i OfAEEE U CORIMFFTHGEZ, 2 EiUTo T,

B, FAEITIBWTIE, 2007 4F 7 FITRMOKEES K OBREEEIC & - T, DEfs 1k

Z A5 DAE I ORI X 5 EM DO SARMEOHERIZBI T 2158 IZHEV, BB %E

(FREE ISR D0, R, ERM OB NS 2 SITHBEY 5172 AR SH

2o F£72. 2008 £F 2 HIZ&AL & LTOLEMFEEDIZO O HGG 2 BAT B 24TV, 2008
2 BIChktE L COREMREDIZD DHGE & BMKER I T o712,
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2 IHB I L OEMZRM RN

1. BiECHT DEALE

(1) A2 F 5 AIREVED & 5 B A B S DR E
kT a2 TN EICB WO CEINC O A %O EEN B 508, I EH O B IREREE
TCTHAT D Z LIRS SN TV,

BRI IR BRIZH0\U T AR 2R & kIR & 72 B FERAIA X (R OBEE I 1T DAL B
b2#IE L LT, HELRVETORME, EFVHICE ﬁéﬁmﬁé\mm@@gﬁ\%
B DOFNER O A X Tl DAEFER, BRI, RIRME R O IER 2 MEt Lz G 1, 2- (6)
-Dra~e), ZOREFR, FEELSNT, AKX R L FBHBLZ R & ORICHBEZITRD bt/
Mol 28, AREAEDGD LIV RERITAKHLZ (£725 191.5em T, xfHROIFHIELZ AT
1% 199.7cm ThH o7z,

AEADRO DN RRZRE . R _Zlifﬂ?ﬁzﬁik#ﬁ?ﬁ&zﬁifﬁfﬁ AT
RONRPoT=Z &b, FERDOAEIZ L > TR RIZB W THEIZR T BN &
FLZLIFRNEBRBND,

o, AR TUZEVIpBAREHEORIUZ L 57 a v AF RSG5 ST
WS, AR R ERE L 80T a v A RBIZIIRCAEEZ RIS, FavRF
(CEDEFEIL FUERraUREAEO AR FIZBWTAET TS 2 L 2NN
2 RN T3 < BEHUEDRMI B SN THBEICRB T DEAMEN R E D LIFEZIT VY,

(2. AKX TIE, BEASHIpmiBaFOREBICLVPMIEEHEAZREB L T~
v )= A RAERE LTHIIT 2 2 &N TE 505, FREOBRSKMF TIZRB 0TI~/
— AN DIRFIR BT D2 b, ZOREEAT D2 IRV BAITRIT DB
MEED EITE T,

VUEDZ Lt BAIZRT DB U TR L 2T % WREMO & 2 B E B %
TRFE SNgho T,

(2) FD HARHINE DR
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(3) BEDE LT E O

(4) HEMZRRNEEEE AT D I 2 AL DA BEE OH b
LEDZ Lph, BEICB T DB T 2 EMSHRIEZ R 2 A DB Tiudan
LT,

2. HEWE OREANE

(1) ¥ D ATREMED & 2 B AEBE E DR E
HEDBT I EORTHD F ' 2OV TUIEMOMARBRNH Y | B4
B 6 U O 5 2 D A EE OPEAEMEIT RS S Toany,

AEWEDOEAENMEIOWTIL, /AR, AL, HIEMAEMARRER 21T - 7o R,
AHEHA Z AR & SROIFHAZ b U Em 3L LORTTHEEN RO -T2, Lo T, B
LRV EWEOEAITRNEE X BT,

A Z ARIZ I TS vip3A WBIG T2 &> TIHBLT D2 Vip3A & RE ) WERTEME:
EREOLIIE R, F, @B~ — I — & L CEASNTZ pmiB8fn 12 L > TR
%5 PMI EHEIL, v/ —A 6V UERE 7T h—R 6-U ERICK L CHERA TR
RIEEHITF DTV, Lo T, A ARIZBWTREA SN DU Vip3A EHER
PMI 2 FEME EORERISIC B2 M L, BEWE 2 LT 282UV EEZS
e, 7o, W Vip3A EHE KO PMI EHED T X/ BEESIDEERT LVT o R0mHR
ER BRI E RN EEER LTS (B, 22 (1) -=-Q),

ASHHIA Z ARITIT, S Vip3A B R E OFEANENT 5 ST 5, 22 Vip3A EHEIL,
KEDO FTET AT THRETLFa vVEERTHL 74— AT —I—U—L (UY~v¥
7%= hv) (Spodoptera frugiperda), 22— A X —U—2nh (T AU B H k)

(Helicoverpa zea) N7 Z w7 J1> NI —b (X~F¥H) (Agrotis ipsilon) ZH5%}
LTaEWWEBIEEZ R 2 E PR STV D, LTed o T, A (RZHE: LT E
2, AB L TV DOARHIZ RZEHAERT 5, b L IIAMEX (B0 bAER LIt 2 &
fEf & & HITERT 5T a U HERITM GO EL 52 D ARetinid 5, D70,
AKX R 2 HEE R T 5 & RO X R OEE LT AE 2 B & & 6 ITE R
T52 LT, BBEICAEET ST a v HRRIM O OREE 5.2 5 ATREMEIXAEN Ik
20N, ETT, A AARIC L - CTRHEE 2T D RIREEO & 2B B - LT, T =2
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v HEBRAERE LTz,

Q) 2D BARKINE DM
AL Z ARDOTEHTHCOMZE Vip3A B HE ORI RIE L7k 5, 38.57~47.85 ngl/g
THEETH T,

28 Vip3A & HEITHR b mWIEZMEZ R/ 2~ I, W2 VipsA EHE R %
RECANTREORmIIIEA L 5 HEG X ME., ¥~ YD LC50 filE, thZ VipsA
EHEEOFRIEBMBED 17.1 nglem?2 DFETH D Z EARINTWSD Uik 12),

VLEX D | AKX AROR BRI & e KR RAE S o 7285 B OB Z T 5 72912,
AHHZ ARDIEN IS BT 47.85 pglg HffE L ABE L, E72, —fRA72AER 18z
WY OERELZH6.4x107g ThHhH LT 5L UK 35), AKX AR EV VRS EE R T
Fa v HRRTH DX~ L, A EOK) 558 Kilem?2 DLW IRTE SiL b & #tk
WREEZITHEZZ BN,

WSR2 D00 em? = [LC50 i VipsA EHE & = 17.1 ng/lem?] / [{E¥) 147
W72 OWE VipsA RHER = (B 1 g 4720 OWZ VipsA EHE R = 47.85 nglg
FfE) x (BB 1 RhiERE =6.4x107g) |

(3) FBEDA Uo7 S DR
KA Z AR DI LT A 2, FE S neTF a v B BBRMER S 5 RS SV T,
N T = ARG S O &R AEE T DR DR SR HERS S D b R A AT
DT LI VHEE LT,

BOREIZBWTC, huEraIEFENIcBiT5 e~ Y (Helianthus annuus) & A
XA AF% (Solanum nigrum) DOIE~DOIER OHEREE L OFAE M THOIL TN D, HAED
g, b 7En 2 IGO0 (0m) TORKIEHHERE LT~V U OZET 81.7 Ki/em?,
A XRFAXOEETIE T1.1 Kilem2 ThHhoTo, LorL, 135006 bm B s EAEMOHRK
HEFEIE 122N 19.6 Ki/em?2 & 22.2 Hilem2 (23 LTz, BT IOV T 5m
PLEBENTE G BIZ OV T HFIE SV TV DAY, 10m B 5 & IEMHERE T4 T 10 ki
lem2 LINTH -7 Uik 36),

kT, hUERaUIEZGENO YU % (Asclepias syriaca) \Z-OWTC, HEFELT-
TERBE DWW TOMEIMTON TN D, FHEOHE, FYER 3T 1m, 2m,
A~5m BENA T L2 IEB OHEREE ST T 35.4 Bilem2. 14.2 Bilem2. 8.1 Fi/em?2 -~
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EOTHZEDNHLNERSTND OHR 87), SHIZ, AFTHD TR 2| I)HE
WD b DU ZOHE BITHERR L7 AE B ETHA S 4L, 135006 1m KO 5m B 7z
SLCOHEREE Y, 2T 28 Kilem2 e ON 1.4 Fifem?2 THo Tz LS T0D

ik 38). ZD X H1Z, BFAETITONI b UEr 2 UNEEN COMMHERES I B
T HPERER L [FEROFERD, ALK TITONTZTHEN G DHELIL TS Z ENRIH G E AR

ST,

D OPFEFERN G, b Ut n I UGAICHERTT D16 RIL, bUEr 3 vids
25 10m PLEREN D S TR 72 % £ B 2 bV, AR (K2 ERHE R % TREM:
DD, b L UIAHHE XD OIE LifE 2 BAHEY & & HIERT D RREED 5 5
Fa v ABRNR, AR AEOHFHISEDIZFINAET L T D LiFE 2N L
G BIASHEE L~V TASHR AR B IRECT DB K 2588 2 520 % ATREMEI AR TR
W el LT,

(4) AWM 5 B O A B O
LD Z et AEWEOEANETER T 2 MRS L T b2 &
YT 7=,

3. AHEME

(1) ¥EEA2T D ATREMED & 2 B AEBEY & DR E

F7ER 2 ATEFREAER TH LT A b & HIRZHERTRE TH 5705, FROENZITAHE
AREZLITIRE AR I A A L TN Z LD MRS K> T Z T SRRt D H 5
BHEEEY)F I IRE SR o T,

(2) F2D HARBINZR DR

(3) WEDE LT E O

(4) ESARNERCED AT 2 B2 VDA B by
LLED Z &b AN 2 AEMSRIME R 2 A D B huda v L s T,
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4. EDMMOME
EEROMIZ, ASKEHE X MRIZES U CAEMS AR RO 21T O Z LY TH D EE X
SINAME LW E M S,
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B3 AMSIRIEREORGERHE

BEEDBTANTAF OB THD N7 2 UNZHONWTIIEMOMFE RS H Y | T
E D BB T TORESS, AEWEOPEEMEIZ OV TIHRE STV,

BB DB LT, REEISERBRICI T, A OVER ORI, LBV
(23T DARIRIMNE, AARDBANE, B Ot R O A X FFOAFER, Bikifk, (RIR
PER O FR A fmt LT, ZORER, FRRUSMNT, AR K & RO IEEE 2 (4R & D]
ICHBAITRRD o T, AEZDRD LIV RRIIAKL 2 (K728 191.5cm T, xfH&
DOIEFAHLZ AR TIL 199.7cm Th o712, AEEDORD LN REZRE | FERHEICAHHEL 2
A & FEHH X ARTE] T BZSMEILZ A DN -T2 2 End | BREOZET L - TR X
RIZBWCHAICBIT DEMMERNE E D Z L i e EX b, F7o, A Rz
2 Vip3A BEH'EORBUC L 55 a v BEREHIMHNM 5 SNV TW D720, AR X (K%
BRI —oF a v HRRIITERREEZ RIS, Fa VEERICLZBEL, hUE
72 UAERDE DO BIRERRE FICBWTART 5 2 L 2RI S8 2 F B R Tl K
PUERMT G- SN THBAITBU BN EE 2 L1IB 2T, S BT, A kI
I%, PMI & AHEOREAEMENRMNE SN TWDER, v/ — A& RERE U THIARREE T 5
WHZHRTLHZ 2L, BPEOBEREE TIZBT DEMMEREE D S 1FB 2T,
L7ei3o T, BEAICIIT DAL 9~ 2 A SRR AT D I Z FUd e & HIT
SNz,

BEWEOPEAEMICBI LT, %IERER, ShALRER, MM Z 1T - 7oA R
AFHZ R L ROIERZ h U r a v ORI THEERA LN -T2, Lo T, &
B L2 WAEWE OFEEIT RN EE X Bivlc, £o, AL RITEA 7282 Vip3A
EHEIIFEEAE L 1T Ek~—b—L L TEASNT pmi &EFI12 L - T
BT 5 PMI BHEIE~ > /) — A 6V gL 77 b—R 6V UFEICK L CHRREER) Tl
DRLIEITMONTE LT, Lo TR ARIZERB W CTREA SN 5 5 Vip3A EHER
PMI & B AME EONRBHRISICEE KT L, BEWE 2 EET BTN EEZ D
Nz, 51T, HTAEIZBWTTF 3 v H B RISHHT 2 AR 2 AROIER ORI L 2 28
HHELZLUTD, FENTF a VHERICEELZ G5O TIIRWeEB X bz, LiEns
T, BEWEOEAEMTER T 5 MBI ENE U S BEhudian &l sz,

RHEMEICRI LT, B ENTIE b v oy & MR RE e B A oD B ARl T e S
TWRNZ LD MR 2 M SRR AT D B2 uide v Ll sz,
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LALED Z &G AMHAZ (K2 55— TR BRICOE - THEA L7281, FAEICR: W
TSN B 2 T D B LU LRREHIT T LTz,
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51 3R

FESV AT > = JEB
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v
el
o
o
*

B E GEIEENOLE)
k2045 H 29 H

K4 vy o— MRlEtt
REEFEEAE KEE FHR
Fpr  FEEREFDERS ST EEIRA /& 401-2

BRI B OEGRZHFE L TWHF a v BERIEGWE N v Er a2 T /(&E wpsA,
Zea mays subsp. mays (L) Iltis) (MIR162, OECD UI: SYN-IR162-4) (LLF, [AKH# %
) &9 )DFE—FEE ST T AEMSARNMERZ DA 2 v REMED IR S T2 6
WA I SARNER D U A 7 F A T 2, 2D U A7 FHICEEDS &, AMSARIEC
FAFTRAIS U BB A2 E L, 2 9 LIofERIEZET 2 FIEORED - DIZE
FREEBI~ D N F 2 LELTIE CTT 9, IS, FrE SN fEBRIEDE R Z 0 5 D1
DYWL T, AEMSARISZENET D8N0 0 5 LIRO b GAIL. Uik s
NRINZHIET D720, FpE SRS T, PLFDZ & 2179,

1 BTSSR 2 BARE LT 5 72O ORRRH &K O HEH
BN - FrIgIZE ARSI > & IR,
2 A ORI OHE D ik

WekHIE, AMURZEOBIREE ThOKE L v Ve v & v R A L 0 | 5
FIS ORI L, TREAIR D fEHIEZ1T 5,

3 S LTV SR ICRAHEZH T DBENH L 2 & ROBRAREONA &
JAET S 20D I5k

AHEHA Z AR DM NSNS B L AT D B2 N0 & 5 LTI, Ba
HWELZHET OMENRDH D Z & LOBERHEONKZHEMNELZ L TWDEITERT L L L b

[ LD R — A= VIR W TFERREL 2TV, FVWEDEFHR D ZRET D,

4 s 2 A T ANTEAL LSO TIRBPI IR E 2 3> T Ol 55 2 ik 5 72
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O D BARH /25 B DN
HARR 72058 & LT, FPE SIS U, AR AR OBRETHH M T o &9
(2% 2 &L BB SHICASHILZ KD & - To GBI 3 T S DN BRET T TAAF L7220
FONCT DT &5, MEHNE AT D,
5  JRMIKPEREL K OBREER FL A~ A
AR AP E BV TEMSARIEZ B 2 KIETRB TN H 5 LR LIEAIR,

BN, JRMOKPERTHR « ReRSRPEL R B OBREEE H ARBRELRE A AR
EERAE
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B A # B G B F @M ST 5S)

k2045 H 29 H

K4 vy o— MRlEtt
REEFEEAE KEE FHR
Fpr  FEEREFDERS ST EEIRA /& 401-2

BRI B OEGRZHFE L TWHF a v BERIEGWE N v Er a2 T /(&E wpsA,
Zea mays subsp. mays (L) Iltis) (MIR162, OECD UI: SYN-IR162-4) (LLF, [AKH# %
) &9 )DFE—FEE ST T AEMSARNMERZ DA 2 v REMED IR S T2 6
WA I SARNER D U A 7 F A T 2, 2D U A7 FHICEEDS &, AMSARIEC
FAFTRAIS U BB A2 E L, 2 9 LIofERIEZET 2 FIEORED - DIZE
FREEBI~ D N F 2 LELTIE CTT 9, IS, FrE SN fEBRIEDE R Z 0 5 D1
DYWL T, AEMSARISZENET D8N0 0 5 LIRO b GAIL. Uik s
NRINZHIET D720, FpE SRS T, PLFDZ & 2179,

1 BTSSR 2 BARE LT 5 72O ORRRH &K O HEH

BN - FrIg I ARSI > & IR,

2 - FEEEOROIRED F L

Werkld, AKX ROBFEE ThHKE Y v V= v 8 v FIEL G Z L 0 | S
IS ORBUTBI L, FTREZIR D I HIE 21T 5.

3 S LTV SR ICRAHEZH T DBENH L 2 & ROBRAREONA &
JAET S 20D I5k

AHEHA Z AR DM NSNS B L AT D B2 N0 & 5 LTI, Ba
HWELZHET OMENRDH D Z & LOBERHEONKZHEMNELZ L TWDEITERT L L L b
[ LD R — A= VIR W TFERREL 2TV, FVWEDEFHR D ZRET D,

4 s 2 A T ANTEAL LSO TIRBPI IR E 2 3> T Ol 55 2 ik 5 72
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O D BARH /25 B DN
HARR 72058 & LT, FPE SIS U, AR AR OBRETHH M T o &9
(2% 2 &L BB SHICASHILZ KD & - To GBI 3 T S DN BRET T TAAF L7220
FONCT DT &5, MEHNE AT D,
5  JRMIKPEREL K OBREER FL A~ A
AR AP E BV TEMSARIEZ B 2 KIETRB TN H 5 LR LIEAIR,

BN, JRMOKPERTHR « ReRSRPEL R B OBREEE H ARBRELRE A AR
EERAE
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FavHFEREGHE N ER Y
(U2 vip3A, Zea mays subsp. mays (L.) Iltis) (MIR162, OECD UI: SYN-IR162-4)

SR A
s f+ 7

ARk 1 VipSA EHE OB AT ~T L

BIRK 2 ASHHI X AR 2 T RERY B T xd 2 iputEadin

BIfE 3 7 Z—pNOV1300 DI HAS

AL 4 B K DB LT O E R

K5 RIS T 2 B M ORISR 2 N s 1 D2 EM:

BIf% 6  ELISA IZ L 5 &E A EORBLENE

BIRE T SRR AR

BIHES  Fa v HEHREKPWE b vEr 23 (MIR162, OECD UL SYN-IR162-4) DEskiE

SRS > & FEBT

oV B — Rt
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FavHEREFMERNVER Y
(crylA.105, &% cry2Ab2, Zea mays subsp. mays (L.) Iltis)
(MON89034, OECD UI: MON-890)34-3)

FA i 5 O L

Wi S REME B DI T 2 T 1) UTAE L o S ceeeeeeeeeeeeneses et 1
| L0 B B 42 L OO RRI B2 oo |
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(1) HEEREERICBIT B IEER - evrerererrererssesmmesemmss e 5
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Tyl
il
I

9o R OB R K R
PR 1946 H 6 H

JEMOKPERR.  JRIR 182 B
BREINR A IER B

K4 HAE W MkEtt
RS RERFBAE  (UR K—E A
ERT HERAERH X EREEDD T H 10 % 10 &

H

p={11}

R BRRIZ O W TR A Z T 2V T, BB X WS O HEOBIHNI
LMD LSRRI DOFHECRIZBI T DIERFE 4 KB 2 HOBEIZ LY, RO LBV HGELE
EE

Bz EmED | Fa v BEREGME MY E R 3 2 (crylA105, KA
FRER D44 PR cry2Ab2, Zea mays subsp. mays (L.) Iltis) (MON89034,
OECD UI: MON-89(34-3)

AR FHHHA Z B O | R HSUIEERICHES 2 720 O, Bk T, PR
R O K OBEFEN DN Z A DI 51T 2

BR - HA 2 W % D
Ok








Gsy/E ZbRen 7 ==

H— WSROI Y 72 0 IUE L 715
1 BEXIEEORT 558 EOREICET 21 #
(1) 35 EOACE T KOV E REREREIC 2 AR
A M, 4 RO

—BIZ F U T 2T OFE4 T Zea mays L. (44 maize) THHMN, ITH, FUERITO
VTR Ch H—HET AT MR Z. mays (I SNVTERER, hyEra Iz offil L
“C Z. mays subsp. mays (L.) litis & U CHOFESILD L 9172572 (CCHk 1),

=B (CR STy =

15131 *FHGramineae) h VE T 2 VEZea)llET D FUER 2IA(Z mays) T, T v b
FEIZJE 296k v r 2 250 LH172 = iz,

. ERKROESRO AREREIZ 31T 5 B A

JFPEHIUZ DOWTIE, KEORPEE, AFTa, FKdHDWIEETRISNT TOfgk L% 2
DIVAHD, PERZei TR < | 2 HEBHIES E N EFURSL LT-EIR Ch 5 &3 D L,
A X A A LR & T B8RS DGR 1), 728, FOENCET 5 BRI OHRET
7RUN,

(2) 15 FH &5 D JRE S K OVBLIR
A . ERNEOESMISIT 2 55—l S ORR R

b?%mszﬁé@ﬁ%ﬁﬁ@%#%Qmoﬁﬁkéhxw%mwﬁn D%, JRE
ROFIZLY EHE, SMFEMT00, ALICAT 3000 F-~1500 2%, BUROFEAUT
mb?%m:vﬁﬁﬁmmﬁ%éﬂéiémﬁb\%t?%Uﬁk@@%ﬂ_hﬁb\%
DIGFEDOEFETEBIZT U b, Ry T, A — MR EOSZBOERFENAE U EEZS
VTN D TR 2), B EANTRIEER(1579 FNRIE D UENAZRK LIZODRH) TH S &
Sh., FEEORER TR,

= ST a2 N S LR AN IR G S YN QO EPES







BIE, ikt LCORMMR TR TH L2, B, M, h7e S ofdms LToMiE
LI D0 2; STk 1), BIFE, hUEr IR CROIASHE SN TV D8
Wc, KE, HE, 77U, TABFURNE —a o GEEZR E 2T, b 58
FE7)> O P 40 FEIZ R D HiH CHES ATRE Cdo H(CTHR 3; STHK 1),

[EhE AR SRR (FAO) DA HME I T IS < & 2005 1T H et hyEm s
DOFIFHFANIRI 1S THha THY . ENIEZZES D EOKED 3,300 7 ha, HIE7ZS 2,600
Jha, 77 H 1,160 75 ha, 4> R23780 B ha, AX 223700 Fha, 742 =U7
23 375 J7 ha, A ¥ BRI T 360 J5 ha, 7/V B F 78 340 77 ha L72>TD
(http://faostat.fao.org/site/567/DesktopDefault.aspx?PagelD=567), 72¥5, [FIFHFHERIZIEE S
PAENCIS S SRS AL 11 75 ha TH T2,

BITE, HOETHRE SN TS h vt e 2 3kE B AARHOA A — ha— L fif}
FHHEMD T ha—rmdh 2005 D AA — k22— OVEREFEITHRI 2 )7 5,900 ha T
FEEITHI 25 77900 k> (CCHR 4)TH Y | 2006 HZBIT HFXY T b 2— 2 OV
%8 77 4,400ha T, [HERITHKI 429 T7 k> THHCTHR 5),

Fe 23 ENL 2006 F-(ZHEAA N HHI 1,690 T b D b v a v EEEH, B T3
. Z L THEEHAELTRALTWS, ZONRIE, fEHE LT 1,240 7 ko
Bl TEHELTRA0 H by, T LTHEREHE LT 1,800 horTHD, 128,
HIEHELTMALTWD BL3 WEEETDHET T A0 847 by F UM 289
Kooy KEN 189 ko & 722 o TV B (SLHK 6),

BOETOERH N v Ew 2 L OEITHEHEIILI IO L350 Th 5, R I
SIRREME TIES H. —5IOEM T4 HH 6 HETTH D, WIEHIEEEIL 10a H7-
D 6,000~8,000 K T2, HMEFBROTZD, ABYHNBREAIBATC 2~3 [BOHHE - 5%
TAEEEIT O, MR KV 35~45 H% O 3552 30T~ 2 (CTHER 3),

728, [EWNTERE A — A —O5 Y A MIEES & BIE, RIS & LR
SINTWD FyEravdIiFé A LTI HFREMEF) 2D T, IR 3T,
AL LTRRESND Z L IT— AT,

(3) AEERAY M OV RE“A R R

A BB







1 ARSI A E FTRERBREE O S A

R B 3 A OFEEEEIRIL 32~36°C. HARFEEFIREE K O ARAFIREIL 6~10CT
HY ., FBRT 13~14°CLLEORBDFERD#EL & i, SFECHRIC X - TR
DRI B8, BRI SV TR S D —FAEOEW T 2 CURk 3), £7-.

FyEraUELEL EEBMEY CTHY . ORI AR SEUE <, FAMRIEE

PR TH DR 3), ZIVDIRESEOM, 7> MEOSATIFE - EHED 70%DKE W
) LIIETHCTRT), F72. P UET IO IIERIC E T 12056 L, pH5.5~8.0
DFAPHCTHES TRE T 5 UK 7)o

BED vt a3i#3E Y E L CREICASHIESNI-EHTHY . BRGIET
CEARR Y L CEGE L. AAET B b ORENIL TN Bk 8, ik 1),

ARSI E AN

= BGE T O R
@ FEFOBRIE, B RIRMEKR OFF

SERV U TR IR ORI CEDILTE Y . BRIMEIR WGk 1), hrERr IR
F Mgk & LT%IJEH L CEBET, B s LTEXEIENE LS TEY,
ZOM A E ST DIII A O B LETH 5, Tl ORISR T,
FTo, IHERH R 73 Jéﬂ LT, HEEEN 10°CITET 5 FTRIFET, E
P UREZES 2 (R 2; Sk 3), F7-, RUICHEE L CH AR R0 BRI H 2 9T AE B IRE
(5~7 FEHWHIZ, 0°CCLL T T 6~8 IFHLL EDOSME FIkhi b & A TE NGk 1),
T OFMITEIR T CTIIEL, 2FEPDRIFENRTT 5,

@ FBEBITHOERI N HARSIRICB W TR Z A L 9 D8 E 721388 E D
D HFFFRFME

NUE T I UNIREBG IS, BT 5, BASRECB W THEWIIRZ AL L
) DGR SUIZTE DD OHFERAENRH D LWV O EFIZ N E TDO L Z A%,

@ B, MIEEORRE , BFEAMEMEOFE, IHFE AR - ORZMME R T R 7
VAT HRIEE AT AGAIIE O







N 7w U IHERERIRRAEA O— AR C, VIR RUEETH D | 12 E A LI
m%&%mioTWQMKE%Kiwﬁﬁﬁéﬁ\E%Kﬁéﬁﬁﬁwkwﬁ§§%
HATRECTHHCTHR 1; SR 9), N U T o L AZMERTREZR DL, [F U Z. mays FEIZ A
AU Z. mays subsp. mays (L.) Iltis DHEfEE LT ﬁéhé*ﬁé®7ﬁ//ﬁ@rmw
subsp. mexicana), M Of Tripsacum J& T 503, hUEw a L & BIRHMERTRE/2DITT 4
v hOHT, Tripsacum J& & O HIRAZHETEN AV TWZRWCLER 1), 74> MEAF
Vﬂk77?731®ﬁEﬁAﬁLT%D —J7. Tripsacum JED /AU AL T A Y
AWFE, arET7NHR Y ETIINTTOT o7 ARMOER, 2L T, ZOR
DOFLEZEZ BNDH ARV T, FrT<T70 3 MBI KBS TV D Ok 2; Sk
3; 3CHR 1; SCHR 10), FedETiX, 742 b & Tripsacum J& OB AFE I T S C
UNRUNCTER 115 3CHR 3),

@ femyopaR, falk, TR, BT I7ik, TREGREEN O

R E T 3O ARORERIZIE 1,200~2,000 1HO/NERSH 0 . 1,600 J5~3,000 5
DRI A TERLT Do IEM DO TEE DIFREA: F Tl 24 BFFILINTH D28, Bl
[Z& 0 2 FFfEIDND 8 H & TOMED & 5 (R 12), /ENIERIEZ T, 1RLd 7= » OEEITH
64xw%?%D@@M$1§ 1% 90~100um T&H 5 CCHk 14), JALEZ X D thZE=kn
FETHHNEEDITSG T 1~5%DBFEZMMBEE D, HEFROBTEIC L > TR L 721
%i%ﬁ%%HMLtﬁ%;H%LT%%LMﬁﬁMW (G 5E T DTk,
Fio, NUEw aAERRET SR, AR L7 EolEm oA, mm XLl
THERZRDMN, BEZ 300~500m & ZFL TV DGR 3),

7 I R

~FEDE OPEAM

KT 3BT, BIRSM T CEFADEAFEY S OA T F I3 E BRI E % K
T B/ EWE OFEAEITHRE STV,







k& OO H

INFE T EREICBWTCZIENE L byt a sy DNMEUNTEEF LZ &V D) s L
VAR

2 Efn R X AW ORI BT D IE
(1) BE5-EERRIZEE 4 5 1EH
A AR N O B 3 D 5k

F a2 v BEREHUE b ' w 3 (crylA105, 2 cry2Ab2, Zea mays subsp. mays (L.)
Titis) (MONS89034, OECD UL: MON-89034-3) (LA, [AfAffax hovEw | &9 25)DE

W BTG EERE ORER L ORSEREESR DHI I, X 4(p15)FB L UE 4(pl6~17)iZ
w7,

ERANE Eq0L; 1=

O AMBET, RS, RES 70, @k~ —h —Z OOt EER O
RERE SR T N DOFKRE

AL Z b U w3 ORI BB ORGSR OFEEEITE 4(pl16~17)
(R LTz, 2055, BREE - CTH D crylA105 35T & W cry2Ab2 & s 1 OFEHIC
DWTIELLFIZL# L7,

[crylA.105 HEfn+]

Az by a vOEHIZHW LI crylAl05 B+ a2— RFT5
CrylA.105 BEHEIX. CrylAb EHED KA A > 1 & 11, CrylF EHE D KA A U111,
CrylAc EHE D C K RAA X VRSN TEY (X 1,p7). CrylA.105 EHE
IZX%F3 % CrylAc EEHE., CrylAb EH'E., £ LT CrylF EHEDOT I/ @il DHE
FIMEIL, 30240 93.6%. 90.0%. 76.7%TH H(F 1,p7).

728, TO CrylA105 EHEZHEKT 5 3 FHO Bt EAEX. TNENEEICE
—FEEABREOERBN R INTWDF 3 v HEREKPUEY ¥ (crylAc, Gossypium
hirsutum L.)(531, OECD UI : MON-@@531-6)(LL F 531 &3 %), F 2 v B & B EHik b
7 €1 2 3(crylAb, Zea mays L.)(MON810, OECD UL: MON-0@81 @-6)(LL T MONS810
ET5), ELTCF a v BERBHMERORER 7 VAR 32— Mtk N VEr 2
(crylF, pat, Zea mays subsp. mays (L.) Iltis) (B.t. CrylF maize line 1507, OECD UI:

5







DAS-O1507-1)(LL T 1507 £ 9°%) HTHILL TWD,

Bt 2 FEIIMAEMEIE L LT 40 4FLL B LRI & TR Y (CCHk 15; STk 16;
SCHR 17). AZRY R RIS T 2 ERBEEIC W T HBEIZH 52N STV 5 (CCHR 18;
CHK 19), 7o, ZHVETOMEDDS Bt REHEITRRSHEEEZ R OERO KA A
MO STV, TNEND RAAL UBFEOHELH NI TS, il 21,
CrylA BEHEIX, RAA L IL I & CRIm R AL VICK UM ENTEY, RA
A 1%, b7 av R EHET DA 4 @R NLOERK., KA A > 1 IR
M7 RAEROH,. ALY M IFREKREOREEM, £ 1L T C K KA A 3,
Bt & HE O EIZBE 5 LT\ D 2 EDBH SN 30TV D (CCHR 20; SCHR 21),

AR L72 K9 1AL R F U Er 3 v OFEHIZHVZ crylA105 B3 = — R
T % CrylA.105 FEHEIX, CrylAb EEHEODO RAA 1 & 11, CrylF EEHED KA A
VL CrylAc EFAE D C KRG RAA VX VRSN ARBIEAETHY (X 1,
p7). #7225 Bt EAED RAAL U EMAGDOED Z LI X VENRE RIS T 250
EEZED 5 BT I,

THE, ZOLDICHRRS Bt EHED RAA U EMAEDED Z LIZLVEMR
BT 23 S A m o 7o Bt BEAISBRIE ST 0 (UMK 22, SCHR 23; 3THEk 24).
BEIZ CrylAc EHEE & CrylF EHEE D KA A EAE DE =AY EFE (Lepinox
WDG, Ecogen Inc.) % Mk S 41TV 5 (STHR 225 STHK 23),

F7o, BEICE -RERABRROEKREZIT TV DT a v BE RIREUE X OBREA] 7
JLIR T F— MPED # (crylF, crylAc, pat, Gossypium hirsutum L.)(281x3006, OECD
Ul : DAS-24236-5xDAS-21023-5)(LL T 281 X3006 &3 2)F CTHRHET 5 CrylF EHE
% CrylF EHE., CrylC &EH'E., £ LT CrylAb HAE D R A A > H D5\ TES %
A OETZGRERE TH 5 (CCHR 25),

IHI, ZOXHI R BtEHEMTO RAL OMIEx X, BANTH BtERE
NFAE DAL DIBFE TEEMEEES L TV BRI Z > T D Z &R ST
% (OCiEk 20; 3CiEk 21; 3CHER 26),

CrylA.105 EEE DOFE R ALY kT KoL, ATEEHTEA L= CrylA.105
BEREAZSHEEOTFa v HRBZ G0 15HEO R HFEICRAR G T2 2 LITL v
BxEIT-o7,

ZOFER., CrylA.105 EAEIZ., bvEonavoTFEFa vHERTHS Com
carworm(CEW; Helicoverpa zea) . Black cutworm(BCW; Agrosis epsilon) . Fall
armyworm(FAW; Spodoptera frugiperda), Southwestern corn borer (SWCB; Diatraea
grandiosella), European corn borer(ECB; Ostrinia nubilalis)?D%h H1Z%F U TR HuiE M2
RLTED, Fa v HERUSDO IV ANFROT U by AU EOfm IS L Tidsk R
% R & 22 7o 7(F 2, p8)s

UbEDZ 06, CrylA105 EEEITHEARESR TH D CrylAb HHHE. CrylF &
6







HE MO CrylAc EEHE L RERICTF 2 7 BHERO AR AIEEZ R L. £
DA O B BRI 5 LTI RIEE 2 R a0 2 & 3 STz,
723, crylA.105 &5+ D DNA BLANERIGE R 1 1R LTz,

RALUT FALY I FALY I CRIRAA Y
Vizgzzs | o

CrylF

CrylAb

i ey
i ey

CrylAb / CrylAc CrylF CrylAc

o 100%: ] Cry1A.1056

M 1 CrylA.105 & 8B OREE!

WRERIVUE R AL VOBENRERD Z EERLTVD,

# 1 CrylA.105, CrylAc, CrylAb % L C CrylF EHEMTOT 2/ BRECS DO AR RIE
2

CrylA.105 BEH'E & D

RAA 7 X FEBA A OFE [FIE (%)

CrylAc CrylAb CrylF
I 100 100 57
II 100 100 37
III 57 46 99
C-R ¥ 100 92 93
AR 93.6 90 76.7

UK E G SN RIS D0 AHER R ONE O FLIE H AT 3 MeRSthic iz
BT 5,
2RRICEEEI N ERIZO D DHER KON DE(EIT AT UV MRS
BT 5,







# 2 CrylA10S EAEOFKBANRT LT L3
B B HH(ER) Insect Stage | LCso(pg/mL or g diet) Bk
Corn Earworm (Helicoverpa zea) R 15 SCHER 27
Noctuidae (A %) Black Cutworm (Agrotis ipsilon) R 33 SCHER 28
Lepidoptera . o
(FasE) Fall Armyworm (Spodoptera frugiperda) R 6.9 3Tk 28
R Southwestern Corn Borer (Diatraea grandiosella) by L] 37 SCiak 28
Crambidae (‘*YVrHF})
European Corn Borer (Ostrinia nubilalis) MR 0.43 3R 29
Collembola . “ NIRRT . . - b L
(FRELE) Isotomidae (‘VFrE LT F) Collembola (Folsomia candida) =R >80 STHK 30
Curculinoidae (V7 LT #}) Boll Weevil (Anthonomus grandis grandis) MR >100 SCHER 31
Coleoptera . P Southern Corn Rootworm L
@avFava) Chrysomelidae (/\AH) (Diabrotica unecimpunctata howardi) MR =100 ik 31
Coccinellidae . Ly
(FUrY LUED Spotted Lady Beetle (Coleomegilla maculata) R >240 ik 32
Ichneumonidae . Lo . s,
! (EANFED Parasitic wasp (Ichneumon promissorius) R >240 3Tk 33
t -
}(Iin\e;l—_ogp )e ra X European Honey Bee (Apis mellifera) R >550 SCHR 34
Apidae (SV/\FFH)
European Honey Bee (Apis mellifera) R >11pg/cell SCHR 35
Hemiptera .
(WAL B) Aphididae (7T S LH) Green Peach Aphid (Myzus persiscae) RHR/ER >80 ik 31
g B : Homoptera
Hemiptera Miridae (DRSS AALTEL) Western Tarnished Plant Bug (Lygus hesperus) =R >80 iR 31
HhALTB) i
ﬁ(ﬁ :Heteroptera ( /é;j%o;(ilg 3;4) Insidious Flower Bug (Orius insidiosus) =8 >240 SCHK 36

CT> ] OOV BREIC WP TR b mWIRE AR,
* RMHLZ N U T OB SR A W TRIENM T bV,

3

AFRITFEH S NV AF RIS D0 DHER R OB O BLILAARE Y MERSHITRRT 5,

8








[ cry2Ab2 #1x7]

AR Z FUER AV TREIL TWDHHZE Cry2Ab2 EHE DT I/ BERSIIEEE
M ARREDOKRBEZ T CWDHF a v BEREPMED X (crylAc, cry2Ab,
Gossypium hirsutum L.) (15985, OECD UI : MON-15985-7)(LL T 15985 & 9~ 2)F CTHHL
LTWHHE Cry2A2 EHAE L [R—TH 5,

Bp A cry2Ab2 s X, P IRICAHTET B 7T LBMERE TH 5 Bacillus
thuringiensis subsp. kurstaki (ZFH3& L. cry2Ab. cryllB, cryB2 F£7=i% cryllAb & & IEE
LT D (SCHK 37, SCHR 38; 3Cik 39), AR X F U E v 2 TRELT 5% Cry2Ab2
BEEIX, 7r—=2 7 OBRIZHIREER DB 2 A L7ciz, AT Cry2Ab2
BHE L L TN RGO A FA=2(K 2, pl0, BFAERID MYDRIZT ARXT X U HE
231 DA TWD(X 2, pl0 HD D), ZOModT I /7 FEiddNFEF AR & [[Fl—T
5,

Fo, Az N UEo o UHITEA ST EE cry2Ab2 SR 1O 5 AREHNT I,
HHE AE % 0 EZ KI5 T % chloroplast transit peptide(CTP, ZERRKELDE 7T )
a— R LHEERSIRMIML TH D70, 2 Cry2Ab2 B HEIEL N Kimfllic CTP
DESE SN CHEAESINTWS, B, 20O CTP IXBERICHERE D kS
niztk, 7ur7—BIZk BHEAE» LYV EES i, EOT oM S D Gk
40), CTP OHEET 2/ BRECANIZIX, CTP OEE 79 7 2 RO 5 b, C R b
NEFHEIFEOTI VB (K2, pl0) (27T 7 —BIZ L DHEERANL(A T4
ZNPFELTEY, EHH00OMMT CTP RO & Cnd Z ERTHEINT,
EERICAHIEZ P 2BV TH CTP &2 Cry2Ab2 FEHE ORI G S
TWEMNEIDTE L2, Az b 7' a3 fokZE Cry2Ab2 EAEDONRK
SRBLAE, fLFHHER A Z T T2 lo O E B2 LN D RRIC LV T 21T 5 2 & DS HIRT,
ZORER L LT CTP OUIWHBAL 2R ET 5 Z & Ak T-,

ZZ T, ETHERAICCTP OT X/ EEELSIO C R o 3 FH DA F A =2T CTP
MYIET S TN D ERE LT2A I8 Cry2Ab2 B H'E O N KimflZ 5% 3% CTP
B3 7 I/ EEEAHIN L 72 2eZs Cry2Ab2 B HE (X 2, p10)% Escherichia coli THEHi1
SH/e, ZOEHEZ%., SDS-PAGE IZ XV AfH#ax FUE R a2 R TRIT HHE
Cry2Ab2 FEFVE & g L7 fE R, 200 F&IFFAE TH S Ll S 7=(1 3, pll),
PLEDORERNG, ALz b Er 2 TiE, CTP HRD 3 7 2/ &S N Kl
(AP L 72 T2 Cry2Ab2 EEEHEHEEE L T\ D Ers v, LT ICRS L2 B
HREIZR 2 AR EIX Z O CTP 2317 L TV A Cry2Ab2 EEHE % AWV TiT-
77

WA Cry2Ab2 EARE DKM AT N T JZHOWTIE, A LEEHIIRE Lok &
Cry2Ab2 EH'E %, 4 FHOFa vHRBZE T 15 FEORBREICRIR G35 2







LK VAEEITo T,

ZORER, WE Cry2Ab2 EHEIL, REBRICHW 4 O FETF 3 v HEROH
C Corn earworm(CEW; Helicoverpa zea), Fall armyworm(FAW;, Spodoptera frugiperda).
& % European corn borer(ECB; Ostrinia  nubilalis) D %h Hi 2% U TR BIE % 7~ L7223,
Black cutworm(BCW; Agrosis. epsilon)iZk} L Tl iEMEZ R S 22 o 71(2‘% 3, pl2),
Fo, FTavEERUADI Y ANTFROT U N AT EOLRRIZH LTH, BHRIEHE

EIRSIEDo T2 END(F 3, pl2), A Cry2Ab2 EHEIZFFEDT a v HERDH
(ERANZFE G Z R L, 2SN 0 B BTk U T3 g E 2 Fe v 2 &3
e S 7,

2B, W cry2Ab2 iE{s+ D DNA FANEIBIAE R 1 IR LTz,

MONS89034 M-Q-A'-M-D? - N-S-V-L-N
E. coli M-Q-A'-M-D? - N-S-V-L-N
AT -M- - N-S-V-L-N

1 M-Q-A — chloroplast transit peptldes (CTP)HI R DHEET X/ ik
2D- Zm—=r7OkDIfnsner I /%

2 AKfAHAz N Ecoli, & LT B.thuringiensis ' CZ L F N34 5k ZE
Cry2Ab2 & FE D N RisHeE 7 2/ Baic s

YORBIC R S N AE RIS 0 DHER R O O BT A AT v MRS IR
BT %,
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L 2 S G 2B 7 8.0 10
MWM (kDo) et T MWM (kDa)
|
200— B - —200
__ i — 1163
i — — o4
66.2—— - — - 662 Band-1
45— I B s Band-2
31 —ama s~ 3l
215— mg-g.- : —21.5
- — 144
44— I - 1

3 ALz FUER 3V ROE. coli FCHBLT S 2 Cry2Ab2 & H'E @ SDS-PAGE
2L BT BEO

ALz FUER 2T KOE. coli FOZE Cry2Ab2 EH'E A SDS AU T 7 U7 I R
)L CEkEN#% . Brilliant Blue G-Colloidal stain & & Y Yefi &7z, Band-1 13582 E 0%
Cry2Ab2 EH'E., Band-2 [3ZE Cry2Ab2 & HE D53l

L—21 772 70ug)

L—r2 gprEv—— (4.5ug)

L—23  CTPHRD 37 X RN L7282 Cry2Ab2 EHE (1pg)
L—r 4 AM#Z R UET oL DU Cry2Ab2 EHE(1pg)
L—r5 Az bvEo OB Cry2Ab2 EAHEQug)
L—r6 AMHZ FUET O Cry2Ab2 EHEQug)

L—2 7 ARM#Z P UET s OWRZE Cry2Ab2 EHEGug)
L—r8 AM#Z bUEoal OB Cry2Ab2 EHEGug)
L—2r 9 AHM#AZ b UET oL DWZE Cry2Ab2 EHE(1pg)
L—210 HFE~—H— (4.5ug)

ORI SN IERIC D DR M O A OBEILH AT o MRS IR
BT 5,
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# 3 WE Cry2Ab2 EHEOF R ALY h T 4O
S| & KR (FAR) Insect Stage | LCsy(ng/mL or g diet)* BEHE
Corn Earworm (Helicoverpa zea) 4] 9.9 ik 29
Lepidoptera Noctuidae (VA E) Black Cutworm (Agrotis ipsilon) 4] >100° ik 41
(FavE) Fall Armyworm (Spodoptera frugiperda) A= <50° SCHER 41
Crambidae (*YrHH}) European Corn Borer (Ostrinia nubilalis) MR 1.5 SCHik 29
(E()t!‘l_zr{lﬁ(éli Isotomidae (*YFbE L Fl) Collembola (Folsomia candida) =8 >70¢ ik 30
Curculinoidae (V' 7 L EL) Boll Weevil (Anthonomus grandis grandis) s >100 SCHR 41
Coleoptera . 3 Southern Corn Rootworm L
@“vFayve) Chrysomelidae (/N L2/ 74) (Diabrotica unecimpunctata howardi) 2k ~100 SRR 41
(;;Cﬁlrgﬁlia%) Spotted Lady Beetle (Coleomegilla maculata) s >120 ik 42
Ichneumonidac Parasitic wasp (Ichneumon promissorius) R >100 SR 43
Hvymenontera (EANFHD Parasitic wasp (Nasonia vetripennis oy >4500 STk 44
y p
(NFH) Avidae (SY/8FED European Honey Bee (Apis mellifera) Dy >68 ST 45
= 2 - -
pidac ( European Honey Bee (Apis mellifera) R >0.6pg/cell ik 46
Hemiptera
(WAL E) Aphididae (7 7S5 LS F) Green Peach Aphid (Myzus persiscae) RHB/ER >80 SCHk 41
& B : Homoptera
Hemiptera Miridae (BRZSHAALTE) Western Tarnished Plant Bug (Lygus hesperus) =R >80 ik 41
HALTB) i
s Heteroptera |, P Insidious Flower Bug (Orius insidiosus) e >100 ik 47

TS O OCTEBEIIBEIC AW TR b BWREZR T, [<) OO TZEEIIBE IS W72 Tl bRV R E 2R,

b e R# R 100pg/mL 852 S BEOBIERIT 42% Th - 7=,
¢ I 50 pg/mL 85X b BEOBIERIL 61% ThH o7,
AR Z B YRR a YOS S L EE O TRENM bR,

6

AFRITFEH S NV AF RIS D0 DHER R OB O BLILAARE Y MERSHITRRT 5,
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[crylA.105 51+ 22 cry2Ab2 s 1]

ALz RV ER 20T, CrylA105 SEHE & S Cry2 Ab2 P EZ [FAIRFICRILT 5 2
SIZX Y T a v BERISHT 2EEHMT S STV 5, FEERIT 2003 4725 2004
T CTKRE, 7=V b 3, KT ABF o Tirbni-Af iz hvEnas ot
B 5 7 HE W (Buropean corn borer, Southwestern corn borer, Corn earworm, Sugarcane
borer(SCB; Diatraea saccharalis). Fall armyworm)iZ5xt3~ 2 HBFTEBRIZ I T, Ak 2 -
UER AU RE SN ETOTF 3 v BERISHE L T2~ 3 2 &S ST
%o o H—MROF 3 v BELEGME N VER 232 ThH 2D MONSIO & Hl L7256,
FRKERERCO b 7E T a VBBV CEAE A $ 726 LTV 5 Fall armyworm
SO Com earworm (Z%F L C, KW HENTZIEEIMEEZRT 2 & HERE ST D GINEE] 2
@ pl4~18 @ Figurel, 2,3,6,7,9, 10),

F72.CrylA.105 & HE & B Cry2 Ab2 FEHE L, W41 %, Corn earworm, Fall armyworm,
J% O} European corn borer (2% U TR HUIEMEZ 1D Z L MR STV D 23(FR 2, p8 MU
3,pl2), ZOXIITFEBANY N T LRHLREEEL TV D 2 DORAEZFIRHIIEEL
SHAHZLICEY, Az b U BT 2T LA R TN T 2 U BERIL, 2
FEHD Bt B HEIT U CTIRREMEIC R B2V R Y | AR b D m = T3 5 IRk
M AEFT D 2 LITHPRZR, O EMBAHEELZ F U ad, | FEO Bt &
HEZHMTRIT S Bt hUEraL LT, JERESEE RS AET DMERE LD —
JER S kD EHifF ST D,

728, CrylA105 BEEE & UL Cry2Ab2 EEHEIT, 2 oM Bt EHEEICK LTt s
NIRRT 2 U B EFHUSK U TSR R 2R T 2 L3 n 2 L BEICiER S
TWDBIREEL3 @ pld O Table 1 X Upl5 O Table 2),

EBIT, A T PRV ATTEEE E LTHLNTNDT 7T XL o047 7 b
VA REEEDHERORKHTHY, Fa v HERORERAETLZETHLN
TWAD, A Z b 7 23T a v BERICHT 2BIMENMT 5 SN TWDH Z &
b, ZOL e~ A a b OREEMAZ, NUERaTORMLOEEFIHE LTO
MR L0 EOL 2 ERHRESNTVLS,

@ HHWEGE R OEE~— D — OB LV FEA S D EAE OBEEL VY i%EH
ERT LVAX—MEELELTOT LAX—HEZROHEZAET LI ENHLNE RS
TWAHEHE LM EZET 2HGEIEEDE

CrylA.105 5 F'E K OHWZ Cry2Ab2 B EEDS, BEENO#A T L LS o L igEe L
BT X MBS EILET 50 E 5 D, 7 —F ~X—Z(GenBank, EMBL, PIR, PBD,
SwissProt Z & ie)a FHWTCI L7z & Z A, BEFNT L5 v EREERIICHEEEMED &
Y v dlE o S DR G AYAY /Ry
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@ WHEOFONHR LS ELEEITLDONE

(2) X7 Z—ITET DI
A LFR L OV R

Az N UEr L OFERICHWSE 7T A I KXY Z—PV-ZMIR245 |X. E. coli
HISkD~ 7 2 —pBR322 (3Ck 48) 72 &% 1 L ITHEEE S dnT-,

o R
O 7 X —OHEHE N OGRS

AfHL 2 b 7w 3 v OERICHAV Bz PV-ZMIR245 O T 17,600 bp T
&b, F=. PV-ZMIR245 O ILFLHIITHITE R 1 12508k L 7=,

@ FPEOHRRE AT DIHES N o 2551, £ DOrkhE
E.coli (28I DAY F—DiEEk~— 1 —B L LT, AT F /AT URA
N b~ A AT DA S35 E.coli O R T L AKRY L TnT IZH3KET % aadA
B5F75 T-DNA fEIBIMIAFEL T D,
@ I —ORFGEOH L OGS EE AT 25513 O BB 5 15 H
ARG B —DREGME T DAL TR,
(3) i THAHL 2 B O TR 5
A 1EENITEA ST RO RERL
BERNITBASNIART T A R X —OREREFITE 4 ple~17)ie# Lz, £

7oy XU 2 —NTOHGERROREE T ONE & HIBRFER I K 2 WAz BI LT,
415N LT=,
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aadA
BstE Il

OR-ori-PBR322
Nde 1 16501

CS-rop

BStE || 2464
OR-ori V

I-Ractl
Ssp 115077

B-Left Border

P-35S

T-DNAII
CS-nptll

PV-ZMIR245
17600 bp

BstE 11 4613
CS-cry1A.105

T-nos

B-Right Border

T-DNA

Nco | 10511 Ssp 17921

BstEIl 10267

TS-SSU-CTP
Nco | 8589

4 Az b vEra v OEHICAV G PV-ZMIR245 D7 T A K~ w77

Az bR a3 VOFERIBETIE, X0 T-DNA 1 #EEIXRFO23, T-DNA I fEEIERE 72 20V O E K
iR Lz,

T ORRIC B S N RIC A0 B KB DN O BLIE AT L4 MR IR
B %,
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£ 4% KMz b T T U ORIV PV-ZMIR245 O 44k 5155 0 Sk J O hE

R R H ok M OB RE

T-DNA I 815

Agrobacterium tumefaciens (ZHi3k3 %, /23U 7 T-DNA FEIk O A7 HI5E 5 Bl 51
%Z5ie DNA Wi, AMIBEARECSIZ, T-DNA 28 A. tumefaciens 2> HAEY 7/ L
~O T-DNA DI DOFE, fmEORG A & L THIH S 2 Gk 49),

THIT AV MR SRS, WY T TV A T AR
P"-e355 (CaMV)35SRNA(CHK 51)D 7 1 &— & — L 9bp U — & —FEH|, YA D 2%
THEFEMWICHEEF 2RI D,

T LFEERIR ab MG ERE O S RmFERIER Y — & — 6k, HAEE ORI

B*-Right Border
(BT S )

L-Cab ETEHEL S 5 0k 52),
e XTI F U BIBTOA > N a0k 53), HIEAG T OB 2 T S
éo

CS°-cry1A.105 CrylA105 BH'E % 22— NI 58651, dFMIEE— 0 2-()-2-OIZr LT,
IAXET g v VEAHE 173 O PREIEFREE, HEEZKESE, RV T

f

T-Hspl7 F = AL A T 5 (G0 54)

PoEMY Figwort Mosaic Virus H1 D 35S 7' 1 & — & —(3Ciik 55), HEW IR D G CE s
M BROEE T 2 R &SR 5.

F_Hep70 boEm o By gy 7 RAMT 70 BB FOF 1 A > ka0 56), AR

B DRBREIEVL S5,

ryEraso) Tae—2 15-" ) VBINLVEASY T—FO/ T 2=y |
TS#-SSU-CTP DEERTF RT, H 1A > ba U ESEETCCHk 57), FitlcEgg L-EA
B ORI~ HET D,

B. thuringiensis (2 F 39~ % 28 Cry2Ab2 FE H'E % 21— R4 5 85+ (CLik 58),
PR — o 2-(1)-2 - Lz,

A. tumefaciens T-DNA i3k / /)1 & kSR (nos)iE s+ D 3° FEHREAHIL T
mRNA OB Z#&fE S, R 77 =/ bz i8S 5k 59),

A. tumefaciens (2 H1 39~ 2 Z2 MBS S ELS1(25bp) 2 & T2 DNA Wi, Z25E SR BLY
. T-DNA 7% A. tumefaciens 7> S8 7 ) D MBEE SN D BEO KSR TH D (XL
ik 60),

CS*-C4Z= cry2Ab2

T"nos

B®-Left Border
(FEARIBE SR

‘B - border (HEFEA1)

°P — promoter (7 1 E— 4 —)

‘L —leader (VY —# —Hd41)

T —intron (A > hry)

°CS - coding sequence (= —7 ¢ > 7 FlH))

T — transcript termination sequence (¥ 5-#&FEECY1)
TS — targeting sequence (¥ —77"7 ¢ > 7 Hl41)
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£ 48 KM b o U OMEHIC VS PV-ZMIR245 D4Rk 5555 o H Sk f OV hE
(FE )

R 54 FA ok M OV RE

T-DNA II FE5k

A. tumefaciens |ZHIKT 5. /23U U7 T-DNA O A4 RIEL B (24bp) & & T e
DNA Wrh ., AMIEERESIL, T-DNA 2% A. tumefaciens 7> SHE4 7 ) b~D

B-Right Border

G | e e B b LB &t L4k 40y
Tnos A. tumefaciens T-DNA Hi3E?D 7 /%Y L& pREESE (nos)il 15 F D 3 HA GHEIK C.
mRNA O %4 S, K 77 = L& 835 ik 59),
E.coli ® 7 AR Y o Tn5 ([ZHKT D8R F (UK 61), XA~ A L0 7 4 A
CS-nptll THRTUAT =G =B N Ea— L, M hF~A Uitz 53 5,
BETHADOK, MY 2B R 520 0~v—h—& LTAVN bRLD
(CCIRk 62),
P-358 DY T TV—FYA 2 U A L ACMY)D 358 7 1 E— 5 —FERCCHE 51),

RO CHEEICHOEG AR IS,
A. tumefaciens (2 H1 39~ % Z2MIBE L EL 51 (25bp) 2 & T2 DNA Wi, Z25E SR BLY
1. T-DNA 7% A. tumefaciens 2> SR8 7 ) D MBEE SN D BEO#KFE R TH D (XL

B-Left Border
(ZEABE SRR

ik 60),
HMAUE #E BRI
ORori V JRIAE £ 7T A X R RK2 76 Wl S /- HRLBAAATEIL TH v . A, tumefaciens
(RN TA Y 2 — (T HAEGERE 2 -7 53 2 (TR 63),
CS-rop E.coli " TOFTAI RO —HOMFFDT-DIZT T A ~—75EB'E Z 4

T 5 a—F 4 v T EHICCHR 64)

pBR322 75 HLfE S 7o EEIBRLATEI CTH U | E.coli IZRBWTRZ X —(ZHA
HEFERE 2 {7 59 2 (OUHR 48),

N7 v ARV Y Tnl HKOT I /) 7V av NhEBETH D
3°(9)-O-nucleotidyltransferase OFME 7 7 E— & —, 22— REEBELNY —I %2 —
H—y AR T )AL HDHVEA N UT M~ A v VA5 D (CCK
65),

OR"-ori-PBR322

aadA

*OR — Origin of Replication (12 %45R hA7E )

SRS S NI IE IR 2 HER K ONE ORI HARE ¥ MRS RE T
2o
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1 g ERICB A SRR OB ATT 1A

2 OOMNL L7- T-DNA FEIH(T-DNA I FEi, T-DNA II $HIK) % FF O3B~ ¥ —
PV-ZMIR245 %7 7 /"7 7 VO MEZ LY T2 MEICODFEINAHEE o a U,
Fi LH172 ORZISHIEIZEA LT,

N BRI 2 A OB RO R E
O  EROIBAS IR O Ttk

2 DSOS L7= T-DNA FEIF(T-DNA I 815, T-DNA II fHIK)% RO BT # —
PV-ZMIR245 ZE AL TH LN Ry AR Z SmE~ A T 2B 0EIZE LT,
T-DNAI fEJ5 & T-DNAII fiElsk D i J7 2345 A S AR, & 2V ik T-DNATT FEI O A
D3N S VTR (R) &3 Ek L 72(1X 5, p20),

@  BROBANITENT 707 Uy NEOHEIXT 7a/ s 7 Uy LARIKROKR T
DA

B~ N_R= ) CERINMT A LI X0 T 7 a7 ) g AOREETR-T-
(CCHik 66),

@  HBEEIBASNHRD, BASNIEEEOER) OFAEIRIE 2 TR LT B4,
BB TR L 2k U 72 R DM D LE W S ARV ER B TAR O E A R EHR A IUET 5 72
DIZHW SN R £ TOBFROPE K OSSRkt

otk <cdH s Ry IR EZMONERK b Er 3 M LHI72 &Rl SH72
LH172BCOF; XD H17>5 | T-DNAIIL FEIEA 3 L, T-DNAI Ik 4 F-OfEl{& % PCR
RIC K VS LTz, ZOBE, T-DNAI i 2 RO ERIIBESE L 721X 5, p20),

Z D%, FHANBEE S CrylA.105 2 B N OZE Cry2Ab2 & FE OB EDOMMTIZ &L
D I HICEREEED, ANTRRE, RERBRAZR T, BIMNIE TOEEOE BifhiE &
OB ERE - ABICEET 255, INEIZE D DR, E RS2 £) e Eo bk
BN L TR 2. N T m o Uphisekk S EBRICHOW = RIZo W Tid p1 @
6 #zM), ok, ReHMEEICBIT 2 AL FUER 22 MON8I034 & i,
LH172BCOF; {233 T T-DNA I fESm23 58k L T-DNA 1 fElO A% K> Z & % PCR
(2 & o THER LTBIA K O D% ROETEFFL TN D,

AR R b UER A OEMNENTRBIT HHGERIUIIU TO LB TH D,
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2006 4F 5 A RMOKEER - BRETE LV TEIsFHH 2 AW SO SO BN X
DM D LARVE ORI BE$ 2168 IR & 25— TR BRREE
BEEHICR T 28, RE . ERMR ORI NS 2SI 5
T2 DK & 52T T,

2007 £ 2 A JEAESHEA I THHL 2 DNA e A& 5L & Oy o 22 e B4
DFEFEX | ITHSS BRFAE L TOLEMEHBOHELIT T2,

2007 4E2 H  EMOKPEA I THEHLZ DNA HAhs R OERHS ) o 22 4

WZBH T DR D Tt (ZHES SRR & L CORZEMMER O
AT 77,
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2 DSOS L7 T-DNA FEIE(T-DNA 1 55k, T-DNA II fElE) 2 5%
By Z—PVZMIR245 %27 7075 ) NECLY, T MEC
SIS NDHER b UEm 2 00 fE LH172 OARZWSHIGIEA L7z,

l

HABKR)Z /0T~ A v 2 EGieiEicE LT,
T-DNA I i}k & T-DNA II 835k D it 7 234 A Z 7= A,
& 5N T-DNA T Gk D A 2345 A S 7= iR (Ro) & 888k L 72,

l

BOBEIRTH D Ry A, ek hUERm 2 > fhff LH172 &
. &7~ LH172BCOF; D H1 736 . T-DNA I fEIk A3 55 Bl L
T-DNA I Ik D 7 Z KO fE{A % PCR{EIC LV ik LT,

Z OIFIZ T-DNA I I & RS R I3 BESE L 7=,

l

fiNEEFORBRE, BN TOE R,
EHERE R EN DA LT
ALz N T o R R 8/ LT,

M 5 AKHHZ FUEo oL OB GE

P ARMICEE SN BRI D HER R OB DO EMLIL A AT W MRS
BT 5,
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CREAMRRT 1 2 JEBR]

X 6

Kz hvEr a2 OERKRK

21







(4) MIEPICIE N LTI O AR RE M OV IR IC K D TR S B D 2 e
A . BA SN OERDDAFAET D57

ARz N 7w 2O LH172BCOF, HARIZ BAlZ D K Z LI2 L 0561723 K
(LH172BCOF, f#fX;, LH172BCOF; f#{X, LH172BCOF, tH1%) X% O LH172BCOF, TR ZpszEsk
BrinfE LH172 28N 6872 LHI72BCIF, A, S 512132 0 LH172BCIF, A% BE
L THF b4z LH172BCIF, HARDFT 5 #:A8% T 2 -0 Bt B B OFBLO A HE & 45
REAA A L7,

ZOFER, 2 TOMARITISNTIHANE & WIFHEDRNZ T A “3_EIC L DR R AR
ZEITFBD IR T2(FR 5, p22),

LoT Az FUEr a2 O ABLEFITIA T VOIERNS Lz > TR E
fELTWAZ D, YR FITFET D 2 E DR S LT,

# 5 OKMEEEZ FEo oL OBROLSEERY

'_'_‘\‘El ‘é‘ i /‘ E‘

e | g X
LH172BCOF, 11 7 4 8.25 2.75 0.2727
LH172BCOF3 24 24 0 24 0 Fixed +
LH172BCOF4 30 30 0 30 0 Fixed +
LH172BCIF, 28 13 15 14 14 0.0357
LH172BCI1F," 24 20 4 18 6 0.5
LH172BCIF,;" 24 17 7 18 6 0.0556

+ BEAEORBAD Y
— EREORBELRL
* ;[ U LH172BCIF, XD B 5 EM MO 7V 7 LT D,

. BASNIROBER) D o B —5 N O A SRR ORI O E AR I8 1
HIEDZEENE

PH T my MO OREER, Az hEras oS 7 2 w7 DNA Ho 1 EEHc
crylA105 S (& 7RI & » b L cry2Ab2 I\ 7B~ M5 725 T-DNA 1 FHE
D1 a—(FET DI ENHLNERST(X 7, p24 ; FERIZRIREER4), 52, MUl
BRSAEIR & T-DNA 11 8% 5 O 7= F OO IEEX 72 03K e 2. b e r a i

0 ARRICTLRE SN AF BRI 0 DHER R O O BT A AT v MRS IR
BT %,
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FASH TN & BB SV 7,p24 5 FEMITRINEEL 4),

72, FRNE ST OB 2 T U 7ok R, crylA.105 B s O3B A Hilf#d % P-e35S
D 5 Anelnk & FAUTEEE S D A MIBERSERS . FRERELZ (2 XV T-DNA I fE N O/
RIBEABESL & nptll 3& s D3 B2 HiEd 5 P-35S O 5 RifElk & B &b - Tnhb 2 L
MABNEZeoT(K 8,p25), LU G, ZOMFERMAIIEAE Z 2 — N9 H5EK
HFCIHEZ > ThbT  bifWA—7 2V —F 4 77 L —ALTh 5 CrylA105 EH'E
D a— ROV T, CrylA105 B EHEDEERE CIEFICREILL TWD Z & DR S
NTWD Z EMBGIREES @ pl7 O Figure2), Z OFRFRKAIEZ 2 X W #ii-7oA—T72
—T 4 T 7 L= AR ST EsER S T,

S DI, FHFANEE LT L THRRICEE LTV D Z LRI 297 a
> FHTIC K> TR SNIZ(BIRE R 4 D p56 D Figurel7),
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Sspl3._

5' Genomic Flank DNA

3' Genomic Flank DNA

I_’

BSE 11 5196 Ssp 18223
| Neois2a2 BSE I1 4915 Nco | 8891 BStE II 10569
Nde 1 452 _ Nde | 1531, BStE Il 2766 Nco | 10813 Nco | 11920
BSE II 12274
LRLR RN AR ARARARARERRR AR AR LRARA TR AR RE AR ARARA AR AR ARATARA RO RAR RN AR AR AR SRR AR AR R RS AR RN RR AR R
! o SN " = 12282
| -
‘q-) B
s32 % 2 832 % 3 g . o
529 & 2 Ty I @ & e 3
[-- - VR 4] = - E ¥ & 2
wn
]

X 7 AMHZ N UED 3 OF A

U RBNC R #H SN BRI DR R ONBEDOELITAARE v MERSHICRBT %,
24







A) B- Left Border P- 35S nptll | T- nos | B-Right Border

P g

; ,

nptll &5 RBLS > b

B) | B- Right Border |DER | P- e35S L|I crylA.105 T P 1 |&Zcry2Ab2| T | B- Left Border
crylA105 a3 B A ¥ v b A cry2Ab2 BZTIHBL A& > b

C) B- Left Border P-e355, |L|I crylA.105 T P I |ZZcry2Ab2 | T | B- Left Border
CrylA.105 A TRE S & v b &5 cry2Ab2 BUAF-HH A€ v b

X 8 FEAEIET-O 5 RIMEEIC 31T 2 AR [FHEH 2 (2 BY9- DA

A) T AI R« XY H—PV-ZMIR245 |2 531F 5 T-DNA 11 fE
B) T AR« X Z—PV-ZMIR245 28T 5 T-DNA 1 7835
C) AfH#az F7E 1w 2T H1F % T-DNA I #El

DER= " EHIT VY —fE; L= V—Z—fS 1= 4 > ba i P= 70— —;T= ¥—I Fx—HF—,

L7 F A3 R+~ Z—PV-ZMIR245 N T-DNA [ fEl5k & T-DNA I fEI D P-e35S & P-35S DR THE = o 77 & HEE S A FRERAHLZ 12DV TR LT 5, AR 2 O R
AR Z B U1 2 AW TR S8 P-e35S(P-e35Sg)id, ET LN —fEI(DER) A KIH L T 5,

2 KN E R SN ERIC D D HERI R ONE DO BT A AT ¥ MERSHITRBET 5,
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N YRR BT A E—MFE L TOD5EIE. T O D BE L TH 208 T 52
D]

1 =72 DTEZY L7V,

=. O)DAITBNWTEMAINTRENDHHEIC N T, BHIRSMED T TOMERR S O
[F COFBLOLENME

ALz b U w 3 v OEERIZISIT D CrylA105 BRHE &4 Cry2Ab2 EHE D
RO EMZWRT L0, Affaz hvEoav o 6 #HYLHI72BCOF;,
LH172BCOF,, LH172BCOFs, LH172BCOFs, [LH172BCOF; x LH198]F 1, TI:BCI:FixRP)(Z
BWTvxzAZ o7y MithaiTolc, £O/R, ofricitEl L7c 2 ToHART
CrylA.105 FEHHE & 2 Cry2Ab2 B HEDEHL L TWD 2 L DL SIVZ(BINERE 5 @
p17,18 @ Figure2, 3), 7238, TNEND U T AL 70y MapHHICBWTAHEER N7
12 bSERRED CrylA105 EHE & Cry2Ab2 EHEOMIZE R 58 A XD/
ROMRH S8, BT THROIER X FUEr 2300 b I TV, X
ST, ZNHDONRY RFET h T a v ONEREAE &AL LTAER, b S i
T2 b D LiffEm S T,

R, TA I ADREGT DMOREFE 28 H L T A SRR BRI & AmZE S
LBENDOHLHEEL, SHnEEOA L O

77 A3 R PV-ZMIR245 1%, HEEHEGR ATHE M H38)s E. coli & A. tumefaciens 72 & D2
F LEMEEICESNTEHEY . BIRICHBW TEAEERE 3T AAmEMEIZ /R,

(5) BAnTHEH 2 LW E O R M O D AN NS Z 4 B O RE K OME M

RN OZF DI ORMY 7 ) 5O DNA BN %2 7T ~—E LTHWS Z Lk
0. AR b U E R o U R TR FTRE T d D (MIINE R 4 0 p59 @ Figure20),

(6) BEEXIIEEDRET AT LOME L O E

A . BA SN OBERY) DI L 0 5 S AR S TAERE AR D BAR
72N

ARz N T 2 U AHRA ST D erylA105 &5 & 2 cry2Ab2 & s f-13Ei
ZH CrylA105 BB R OMZE Cry2Ab2 EHEAZRBLTHZ &Ik, Fa v HFHRIC
K DEHUEDT 5 S TODGIREEE2 D pl4~18 @ Figurel ~10),

26







7. IR TR SRR & IS R DR D 4rE L oofE & R O

ALz hUER Y L ZOXBOIERLLZ hUEr a A HEIL T, 2006 FIZHA
T Y MERESHEOW NI IR 35 21T > 7o BINEEL 6), Btakirkh &
LC, Af#az b £ 230 [LH172BCOF; x LHI98]F 4 %, XIIROIEM#Z 7+
03 UNZiE, TS L b U R o R L BRI RELI L TV A LHIT2 x
LH198 F##ia AW (X 6, p21),

O BRERAOVEF DR

TERER OVEB B DR A L9~ 2 7212, 19 THHEGESE . FE3E. FEFER,
MERERBHI, RRSRRRH, BATERE), FRE. FME. B 0o AR, Ry,
WERERL, ARhMEREEL, HE oM B EE, MR MERRES, Rifa, KOR)ICHOWTHE A
1To77, TORER, MEFERICBW AR Z vt n oy ExROIEMILZ FUEnay
& ORI HAAIA BZZDEZED HITZANP=0.02), THLSOIE B TIIAERITRD bz
Molo, Az N Ew 3 EXROIFRELZ N UER 2T & O THEZENRD bl
TR O L, Z N 5.1ecm & 5.0cm TH - 72(BIREE6 D p8 D3 2),

B, THETICHE LIz b a2 2(MONS63 Hift. MONS10 S&#E, NK603
. DLL25 5&#%5. MONS8001 5&#%, MONS88012 5&#%, MONS8S017 4#i K% (X LY038 i)
DOIEEEIRBRIZ IV T R IRE L THOW O FE X hUEr a2 bG o7
EDF IME - B REZHER N 7Er 2 OZ@EPH & L THIR L2856, AEZEDRD D
AVIAKHEL R DB v 2 S O OYREGS.Iem)l X IR kB v 242881 D488
FPHPN(3.6 — 5.8cm) TH > T=(BITREEL 6 D p8 DF 2),

@ AEFOHNIT DARIE ST IR

AfHaz F T a2 ROSHROIFIZ b UEn a2 HA4ER R ETRES
B BOBIEREE 6 D pl3 DK 6-1), 5C (12 FFEIEE) ICRE LI ATASE=RICE LA
WIOTEEI T T2,

ZORER, AL FUE R 2T R OROIERLLZ V' r 233k, ARG
~ELTHD 35 BRICIIHIEL TRY . TOREICER T2 -7 BIREE 6 @ pl4
D] 6-2),

@ PRARDOBAE ST

13

AEHB P OLLFICHE < O~OIZFEH S TGRSR D MR M OB DO ERIZH AE

¥ MRS IRIE T S,
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N 7ER I UIEA AR TH Y | fEFEE, AFRICIEE BARICHES 5, FRkE
U CREBBIH LY, FEE2APET D 2 Bid7ewy, FEEIC, 2006 450 11 A 7 BIZAERIR
WEBE LN, A hyEra v LOKEO hyEaa s EHITRBEL TBY ., £
DOFREIZ AT IZRD HNR-o T2 (BIREE6 D pl5s DK 7),

@ fEHORMEL YA X

ARz b a VR UROIERLE X N vEra s L bicEm W EfetEE R LT
BY ., ZORMEICKEZ2BWTRD Lo o7z, £, AEHOFRECRKE SITHHET
BRSNS To(RITRER 6 D p19 DIX| 8-1, 8-2),

® FEFOEER, BRME, RIRME M O ER

ALz bovEra v EXBROIEMEBLZ N U R a3 > ORE O A4 PE B (— SR
B RS, —FkiEk, ERIE) A e LR, RS RIERIC B W TR FEMIA R
ZEDFRD HALTZH3(P=0.03), TNLSNDOIEH TIEZERITHE O bR Do I2(BIRE £
6 D p20 DF 6), ALz FvEra  EROIEMBEZ hyEra v LEOMTH
T%ﬂm@%hk#ﬁ%Mﬁ@$Wﬁi ZNEI 663.6 KL & 592.1 KL TH - 7=(B

TREEE6 D p20 DF 6),

¥, THETICHEM LB Z R Er 22 (MON863 R, MONSIO %Ht.
NK603 “&#E, DLL25 F%ft, MONS88001 -##E, MON88012 Ak, MONSS017 R#HE M
Y LY038 RiAe) DRI S ERICB W T, e L THWO I IEHIZ F VTR
ny#a%anzﬁﬂﬁmmm@ BARMEZAEE Ut o o v oF8i#EH L LTl
B L7emE,. AREEDRO LNT-AMELZ N U E o a3 O—HEREOEEHEIT
%%%&%u:/ B HEEBOH lmﬁmz—7mﬁkgf%ot®W%ﬁ+6@
p20 D 6),

A Z P UEr 2 U ROROIEMRBZ P a s b [UHERFOFE (3%
FIZEDLNTEY , BAREM T TORBIIMR S N> Tc, o, BRZIRY R
W R D BURIME & 3 EERIME T o T2,

AL Z R UFEa a v KOXROIEMELZ bUEr a b I L 0%
IFERER A | 1 IE 60 1D 3 A TREFIIICIIE S 5 2 & T, INHERE T DIRIRE DA
Al Lz, Az bryEea v KOOI b Ut a a v OfE 1385
% 5 HUNIZIZIE 2 THRIE LGIREE 6 @ ple D3R 3), Fc & IFEEIC OV T
A FRIAEBEITRO N T2(BIERER 6 D ple DFE 4), 7ok, AfHLZ N
T aAUIIEBNT IRTETHIFE LW DNRBO NN, ZOFBFIEAEICLD
FI%E& LTWAhZ L ﬁ‘ﬁﬁmu éhfk-o

© AHEM:
H A I IAHE T REZ T B AR I AR B L Qe AR 2. b 7w o o TR
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MORERI AT o T2,
@ HEWEOFEANM

AR 2 b w2 L b FHMEMRIC R RITT X S A EW R N &
NTOD D EfRT 272010, HEERRBR AT -7,

ZORER, A Z hUER T H VI ROIEMBEZ b YT 2 U ARk L
T HHER OMIBER. BB RO OSSR BRI 2 B33 b e 1= (Bl
WEEL6 D p23 DFE 7).

ALz b UEr a O B S ELOMMFIC R E R T LD A EDE
MPEEESNTWD N AR T 272012, ALz V'R 2 v ROKTROIEMEL 2
h T 3T ORAEMR O A O Te A B ER 21T o T,

FOFER., Az b oadHH WIS OIEEZ N7 E o o OREY
RZESHA AT VIR L7y B XA a v O3S, oL, AR EICH
RHEBETRD SN0 (BIREE 6 D p23 D 8),

A Z b E T I OM NS E D OEWARICEE S KIFT L O A EDY
MEESNTND D ERERT 572010, BIERBREZITo T,

ZORER, ALz b UEr a3 U ROKRROIEMEI X bV E w3 o OILHERF I
U7 ISR Lo Y W F A o v O3, BoL, AREICHKR AN AE
ZITRRD bR Do T2 BITREEL 6 D p23 D 9),

3 G HA X AW OM S IR T S5
(1) FEHZEZEDONE

BB HES D720, filit, L, RE, ERAE ORI NS 2612
FRES 517 %%,

(2) %Ik

() AREZT LD LTI L DH TR AFEORBKRICE T D IFIEEDT ik

4) EMZRMER BN ET HBEZNDOH DL EITBT 2AEMS IR R 2[5 1Ed 57
O O E
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e S LIC RS RER TS 2 2,

(5) SBRELE TOM/MM IEH M A ER TE SN TV DERE &P OBREE TOM M
FORER

(6) ESMTIT HEEHEICEIT 215

AR Z P EE 2T ONEICR T D HEERIIILTO LB TH D,

2006 4F 10 A kRER S EREFEDANSE S « Skt E L COLEMFERDOBGE
1To7,

2006 4= 10 H  K[E2HE (USDANC BEHLHIFRET (P EREN DT O OHEEEIT o 12,

2006 4 11 A X EBMRER(CFIAIZEE - BRE DL EMEEDOHIEELIT o712,

2006 45 11 A B+ ZJEA 4 (Health Canada)lZ & 5h & L COLEMERD %

1T-7=,
2007 4E 8 H  KEESLEIRSFFDA) X 0 &4 - filkl s L CoReMiEn] &5 1)
776

¥, KM FUER A OEMBENCE T LHEERIUTILL T O LB TH D,

2006 4F 5 H  BMOKPER - BREA LV TEE B2 AEWEoFHZEOHIC X
BDEM D LN DM T I (IS | 5 —FEE AR
BEFSICI T 2385, R, ERLOPBEET N Z DI FET 5
1T DEREZ T T,

2007 £ 2 A JEAGHEE I THEHA 2 DNA Hiffe & 5 Lk ORI O % A
DFfrx | ICHESSERFIAE L TOREMHEROBFELITo T,

2007 4E2 A BEMOKPERIZ THE# X DNA HAiis T8k & OMRBHR N4 D 2 4

\ZBH3 DR D Tt (ICHES SRR & L CoORZEMER O RGE
i1 o77,
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8 YEHE 2L OEMS R B O
1 BEICRT DB
(1) 8% =T % AREVED & 2 B AT & O %y iE

N w 33 1579 FFEITEDEICEA SV TLR, RYFOFERARE N HY . ZhvE
ThUEravPHRSM T CHA LTZAIEERE STV,

AHHIZ - 71 3 2 DFEEIZ T DM D A ARIERSZEN OV T,
APRERE S TN LIRRBROFERICIESE . LUF D LBV Akl L7z,

AT HEAIMEIZ B 2RI E(ERE L OB OFFM:, BN T D IRIRM M,
PR, TEMOFMER O A X F-oEpER, Ui, RIRMER OYE3EE)(p27
~28, Fi— 2-(6) 1 O~Q)%& Hilgdiat L7,

ZORER, TERER OB ORHMEE L GHIEIL7Z 19 THE D 5 5, MEFELIZIS AR
z hvEray EROIERELZ N VE T 3 L ORICHEH I BEZEPRD bR
(P=0.02)., ENLISDOIEE TIIAERITFEO bR oTo, A hUEr a3y &xfifio
Mz N w2y L ORTTHEZEDTERD LIV MR OIEIL, N S.lem &
5.0cm T > T-(BINEEL 6 D p8 1D 2),

T, FTOAFERIC %féﬁﬁkbfﬂﬁbt4ﬁﬁw5%\*%%ﬁﬁﬁ%wf\
Az b vEw oy EROIEMELZ N e 2 v L ORICHREFEIE EENTRD
AT=D3(P=0.03). ENLSAOIHE TlIAER iﬁb%h@ﬂot@WQ#4m0ﬂ0@§®
AfHHLz FrET s LBOIEEELZ U n oL b O TTHEENRD b —FE
FERIEEOTFYIEIL, T 663.6 il 592.1 hi TH > 7=(BIREEL 6 D p20 DF 6),

7B, TIVETICIEHE Loz~ B r 2 S OREEEIGRERIZ IV T, e LTH
WHALEFFHELZ. R TR 2 BRIV AR IME - e KEZ, ek FUER 2
COEEEFH & LTI L7256 AEZORD LA L 2 b vEr a v OMFEE &
ORGSR O TEIEL. fEk b 7F 1 a2 2B 2B ORFAN CTh - 7-,

ZOZTENG AHEZ FUERra v EROIERELX N UER 22 L O TRD I
TeMERERE M O AR 361T 2 22 R TR AR HEAIMED S E 2 L IFB 2TV,

AL Z N E R 2T, CrylA105 R & WA Cry2Ab2 SEEEOFRIUZ L 5T =
T BERIEHIMEOIE N TS5 STV DA, Fa v HERICEI2EEL, hvEoav)
EOREO AT TICBWTART S Z L 2WEHI S ERERTIIRN Enb, 2

YOREBH T, B0 2-6) 2. OO~DIZFLHE S 72 SRR DR L ONE O
R AARE Y MRASHIZRET 5,
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DIVEDNEPBEN TS FvEr a2 BRI T THASE, S OITHEICRT
LENMEZ DD L1THE 2TV,

VLD Z L Az U w 3B LT, BiAIZR HEAEICER L TAEY
SRRV B 252 T 2 ATRENED & 2 B E BRI S IR E Sed o T2,

(2) RO BRHINA O R

(3) EDOAE LT S O

(4) S RRIERBDET D BT O A B O

VLEDZ &b AR A b7 E w343, BEAIZRT DA SRR 5 MR
7 Lode g AP S kay gV E oA PR | TRy gyt

2 HEWEOEAMNE
(1) BEZ T D[RO B D B A B SE O FFE

N I UICBWTHEMEOEAMTIRE SN TE LT, £z, AEITEA I
72 1579 FELR, BHIM O RN H 5,

ARz N UEw 2R CIET a v HERRISH U TR HRIEEZ RS Cryl A105 R EHE K&
OWZE Cry2Ab2 B HEDFEHL L TWH 2, i EE & BIZBERT LLr o S RERI IR
‘ﬁ@%é@ﬂ%ﬁbﬁb’k#ﬁﬁéhf“é(%*@2ﬂﬁﬂ®p8)it.GﬂAMS
EHE M OWZE Cry2Ab2 EHEIL, BERIEMEZ RT3, H1EORER BN L TR
TWBTzD, IEFEORHSRIHEN L CREWE ZEET D 2 kiﬁwk%zghto%%
2, AEWEOREAMECOWTIE, TEEEmERER, SnALRER, BIERBRAIT o 72hE
R, WINORBIAEBIZBWTHAMEMZ hUEr v ExffROIERIL: N yEras b
OMNHFHFRIABZATRD o7 BISEER6 D p23 DF 7~9), L-T, BX
LR WEEWE OFEAMIT N EZE X BT,

AfAHaAz b 7ER 2 TRIT S CrylA105 & VS KL UK Cry2Ab2 & FE 1T
Fa v HERERIH L CRAEEZRT, FEERIZ, CrylA.105 EHBHE KD Cry2Ab2 &
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HEZHWTEMREZIToTEZ A, MEHEEBIC NV ERavOEEFa Y
HE BT U CRIBIEMEZ R L2y, 2B o BB U Tl st &2 57
RN ERERRENTWVWD(ER 2,p8 M OE 3,pl2), ZDOZENnD, AILNDEEL
AT HARREOH LB EENEY & LT, AEICAEERT ST a vHREANREZ O
776

AfHaZ b UEn o U AN ETHER LI2E . B EICAERT DT a v H RHRDSARH
Bz FUEOQ O CRBINOIRKE L UL, B L TCWAARMEHZ b vEn oL 2 EEE
BEET5, b LIRS F e a ) BIRE LB 2 BT A5 A0 E 2 b,

BLTWOAMIRZ NV Er a v ZEERET 2RO H5Fa VHRERE LT
1T U a U OREIRZ 195 European comn borer 250D F 3 7 H B HAVEE ST
L0, TNHIFEFVERavOERTHLOT, ZITERGRE LT,

AHLZ N7 Ew 3 U LI LI i & BAE T D35BT oW T, ARz h VB R
I O THIELT 5 CrylA105 BEAE R OUWE Cry2Ab2 FEAHEICL Y Fa vHRER
(A DL 52 D AREMEIIAE TERY, 22T, [8GET - BARDMEROIZD
bDOWEAEY—Vy N —5 7 v 7 —5 BHFHQR006)] ZHWT, Az FyEr v
ZRSE THESE LT TR 2 32T 5 RN E C & 72V it M O EIRaie
XA SNTWDF a v HREAOFEZITo7o, DOMOESHEEN)E hyEr =y
ODE%TE;'%O)E‘%’* )G DO ERIREY) & AE OB FTREME, D 2 M BRIABRZIT, E
A mF a7 (Leptidea amurensis), >~~~ X7 = 7 (Eurema laeta betheseba), /L7
VX (Zizina otis emelina), -7~ (Lycaeides argyrognomon), t = 7ELE N¥%
(Melitaea scotosia), 7 AA 2k = 7EFE F¥ (Melitaca regama), =t 5 VEE R%
(Mellicta ambigua niphona), & At 77% (2 #iff) (Coenonympha oedippus arothius }O®
Coenonympha oedippus annulifer), 777 X 2+ / A (Ypthima motschulskyi niphonica), <
/7 L (Cymatophoropsis trimaculata) > 11 f(2 Miffiz &) & FiE Lz,

(2) RO BRI O R

AfHLz b T Ew 2O T, QmAmsﬂéﬁkﬁ:(hmwz HE DN
TIEN 3.5pg/g fwt & 0.12pg/g fwt TIHHLL TWDH Z & BBRICHERS S LTV D (IR
EEL6 D ps),

it\%1®2mn®_ﬁﬁbtio A vy EnavoEEF g v H

(ZxP3 Dbut= BRI — @ﬁ%ﬁ&@%ﬁ%xffwéMm%mkm@L
ﬁrft% AFAH#L % b 7 E 1 2 3 Fall armyworm &% OF Corn earworm [Zxf L C, £ ¥
BN PIEZ R T 2 E PR I TV A GIIREE2 D pl4~18 d Figurel, 2, 3,6, 7,
9, 10),

INHOZ ENG, FrESN 11 HQ ML Si)0F a v HE RN, A
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ZhTEBIULRBLIEAEMZRIE LS EICEEL ST DA,
MONSIO LD HEFE > TWNWAZ ERREBEINT,

(3) HEDE LT X OFHE

Az F R a LR LB ERE S - 1N QA& 0T a v HE
HSEATT A BIREMEIZ OV T, 7w AT S OFERE L JE 0 ITAEF T AR DOIEIC
R HEFE T A B TET D2 Z LIV HEE LT,

F 636 L DI, FBENTIHWTILE <7 U (Helianthus annuus) & A X84 A%
(Solanum nigrum)DIEA VT, b 7 1 2 SAHJELA TR OHERTES FE DI DM Tt
TV DR 67),

FHEORER, M UEE 2 AR (0m) CORKIEHHEFEREILE ~ U U OFE T 81.7 kL
fem?, A XABRAAFOHETIL 711 Kem’ TH-T2, LL, M2 5 smEEhD & BB ORK
RHEFEH 1L, TN 19.6 B/em® & 222 Rifem? (T LTV, E6IC, E=T VI
DN Sm DB LT ST A28, 10m B 5 & IERMERE 134T 10 87/ cm® DAY
TIHoT=(F 6,p36),

Flo ALK THRTEFTO b 7w 2 YHE TUIEN 1,700 ALL =D kDD Z (Asclepias
syriaca) % FAV  CHERyHERE FE OFIAE M T TN D (TR 68), TR DfEER, hovEn o
NS 1m, 2m., 4-5m BN 5120 T B O A HERSE 13 35 4 Bi/em® | 14.2 Ki/em® |
Z LT 8.1 Ki/em® ~EWD L TN ZENHBNE 725> TUWVAEE 7, p36),

BT, BFFIZBNTS hUEw a UHELO DU X OIE FITisT HIEmHERRE
OFEITOITIY | 1FHOBZND Im KON Sm BEN- R COVHEREE X, 2
FHIFEE 28 fifem® KN 1.4 Ki/em?® T - 7-(CCHk 69, 3 8, p36),

ZD XD BAETI TN b U r 2 U MHEL TOLE AR B9 D At R
ERERDFERD, ALK TREWEL A TON A D HEFLINTND Z EMA LN E o7z,

LoT, INOOFEERENOAHBEZ N 7 a LR LTE0E, FFEINz
11 fiQ fifEz Gy 0T a v BRBAPRH HREE & F- TREFT HAMEMEIL, hrEra
VKNS 10m LLEEEN D EfdD TR, S0m LA EBEN D L1ZE A LR T 2 LR S
iz, Eio, RRARERERIZER L CODIFERNT a v B RRFESAHELZ hvEr o
TN HEE 50 m OFEPAIFFHNCAR L TG S 13E 210K <, EIERRE L ~L TAHHHA
Z N UER AT OIRET DI K D E T D ATREME 48D TR &t S Tz,

B, AR FUER I HETHIT S CrylA105 EEHEIZOWTIE, H 1O
2(HeEOICFEEH LI L 2ic, BBAXRT N7 ADOREITELSBESG L TWD KA AL
II & 1A, ZNEEEIC S — il R O KR E Z 1T T\ b MON8IO & 1507 Hf T
FHLT S CrylAb EHA'E & CrylF EHEICHK T A2 &, S HIZCrylAc EHE & D
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72 BEECHN OFERINEN 93.6% CTH D Z L7 En G| CrylA105 EHE OF R A~
N7 A%, FOREKRER TH S CrylAb EHE., CrylF HEHE KX CrylAc EHE D
BBART N LERESHEALZEITRNVEZILNTND,

FRRT, AHEEZ P UER 2 VR TRIT S CrylA.105 EREOF 2 v HRRIC
Xt 2 B G 2 PREBEIREE(LCso) CRHli L7 & 2 A, MR TH D Bt HHE
LRk, —#oF =2 7 HEH(Corn earworm, Fall armyworm, European corn borer)
(R LTI W RIEME 2R L2, 2 oMo F 9 7 B BRI % 2% gt
W EDHER STV D (FE 2, p8),

B, A2 U ERa BV THEILIL TS CrylA.105 EAE & WX
Cry2Ab2 FE HE I, AT F a v BHRBICH U THEMICE RS EREST,

CrylA.105 EAE Z BEM CERLIZHE DT NEWEEZMEEZ /R 2 & 3RS T
W5 (BIEEEN3 @ pla @ Table 1 T pl5 @ Table 2),

4) EMZRRIER BN AT D B E DA BEE Y| W

LD = L7 A b 0 S AT E B OB RIR T B A S R
A B BT L E S,
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* 6 HARTITOITZ b U w2 U HJED TOLER OHEFRE 2 FE A (CCHEk 67)
_ B b ORI § EE O i H (i /em”
s 2 8 i 0@& 50> b O FREEEI 39 2 HERE R B D & ChL/em”)
m 1m 2m Sm 10m
<UDl 47-81.7 |28-15541| 0.6-84.1 | 0.0-19.6 0.0-74
HAS (%) 49m*
A XKRARF | 33-71.1 |45-1503(0.7-1455| 0.0-22.2 —

# 7 Ak TITbhivE b U e a UHERD COIEM OHEFREE AT (CTHR 68)
AT 5 EE ) 1EEH & DERBEIZ X3 5 S HERS T BE (Z/cm?)
e[ ahe Om 1m 2m 4-5m

jlz (AVU—F 1K) e

BB 4.8-17 2ha 63.1 354 14.2 8.1

o2V 4) | (6 &
# 8 W FHETirbiiz b UEn o MEL T OIER DR E T CTHR 69)
=) I EAE FE E5H> & O REERI R D R HERE S (BZ/em?)
-1~0 m 0~1m S5m
Volunt 4 <20 ha*

Gesudy | (amn | D777 - 28 4

(S

T L7- A TR DOIFS T4 C 20ha LA F CThH - 7=,
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3 AHEME
(1) BEZ T D[RO B D B A B SE O FFE
N 7E 1 3 v OITREFEIL Tripsacum J& & Zea JBIZFESIND T AL R THHM, bY
FTruay b HRRHEARE2DIZT AV hOARTH D, EHBETIEH, 74 FED
Tripsacum JE DB AR THE SN TR O, HEMITER U T LT 5 et D dH %
P AEE S IRFE SR Do T2,

(2) RO BRI O R

(3) DL LT S OFFI

(4) S RRIERBDNET D BT O A B O

BIED T &, ARUA b ¥ 0 2 U AHEE SRR 5 A S R B A 5
U RIS U,

4 ZTOfMmOME
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= MBI OR A IR

EED M UER UL TAEITEW CTRAIMOEIRERD 5 5, BEaiZslT 280
(2B HRETE %ttt LT,

ZORER, TEREMOAEBFORHMEE L CGHIEIL7Z 19 THE O 5 B, MEFELIZIS AR
Z hEn oL ERROIERM L R En o L ORNCHEFRE EZENERD B
(P=0.02), ZNLISNOIEE TIIAERIERO e oTo, £ilo, FFOAERIZET 25
PEE L CRHIi L7z 4 THE D 5 b, —FREREIZIWT, A2 b Ut r o> ExtlROIE
FHZ N U 3y L ORIIHEH A EZED D HATZ23(P=0.03), EHLISOEHT
IFERIIRRD LRI o T, 728, ZIVE TICFE LMz b v n a2 v ORISR
BRIV T, MIRE LTHWS IR Z b T E w22 B35 A F/IME -
RNAEZ, 6k U r a v OEBFE & U CHE U256, AEZEOD b7 AR
Z b UEE 2 L OMEFERE K O TSR OFEEENE, TER - Ut v 2 UZRBIT D EB O
N TH ol ZDOZEND, Az hrEn ol LRHBOIFRL: hvEras L0
[ CRRD BT MR L OV SR 31T 2 2R CHEAICRBI DEMMEN B £ 5 L 1T
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AU LISMIME—EPSPS & i3 5 2 ERHIHAILTUWA DL SIP OFALURTH 5
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ORENZB T 258 ROUILL T O\ Y TH D,

2001 4E 3 H  JEAESEA L0 THEHL 2 DNA HA IS & 6L M O o 22 4k
T (THESX, BMFIA L LCoRZeMRE =TT,

2001 4F 3 H  JEMOKFES L0 TR 2 (R R O 22 2RI FEE 6 @ (2) |
(RS E . SRR E L COLEMERA 22T -,

2001 -5 H  BEMOKPEEAR L0 TEMKESBFICK T 288 (KOFHDT-
HOFEE ] IZESE, HA~OEA N THROEEH & LTo
FIHD B OFRIEZ DN, RS~ O A D HERE S L7z,

2002 4F 3 H &b, fAkh, BREEAIEH L7 AGEG TICBT 2 BIME R,
FRROLZEMERFTOHM AL Z DO TIIRNZ & DOERE %
F7,

2003 4E 3 H  EMOKEER X v THHHA 2 DNA Hff s e K QR EHR I o %
EMEICET OMRO TR E | ICHESX, ML L ToRe
MRz T T,

(4) MIEPICRE N LT RZ i OAFAEIRRE M OV IR IC K D TR S B D 2 e

2002 4 3 I LZENEMER BRI 70 ST ARG FIZBT 2B INER 25 o7, il
NI U TR DAFAEIRIE K VY SRS K DT E B O L EMEIZLL T O Y T
5,

P T ey Mo KA ABE OO R, ALz TR 0s ) A
D1 7T 1 a B —DfABLGFOHAAEINLTND Z LRSIV, £D 37 Kt
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FIZI P-ractl 7’mE—& —0D 217bp OWr i MFANE(sF D 37 Rt 57 1235 5 7 THF
FELTWAHZ EN, B T7ay MMt LS KigOHE A2 035 2 &Ik ‘O
HOMT 5T, Fi2, ARG FIXRE L THRMRIGEE L TWD Z & 3@ R
AT ey Mot Lo TORETz, S 51T, CP4 EPSPS EHE ORI | @ﬁ
HARTEE L TRIALTNDZ EE2BEOBRE T U A — MmRBRIC L0 fER L
TW5,

B, ZOHABLGTD 3 KETED P-ractl 7 1 E—Z —0 217bp OWr F 1 B
LT, ZOMEBCERGEDIESI TWD ) Z iR T 578 strand-specific RT-PCR
BTk A, FHABGTO P-ractl 7BE—X—F7-13 E36S FBE—X —DWNT
NP BIEESTNOS 37 F—Ix—H—% I —FZAL—LTNDEEXLNLIREE
MDBNRON-T, UL, Az b Er a2 5 CPAEPSPS EEAE DR Y 7 1
—TFAGRE W = AL 7wy Rt BRI S L7 D13 46kDa D CP4 EPSPS
BEREZTTHY, ZhEXv b REREFHIIRE SN R0l F—IR—F—D)
— RZ)V— T F TIE— NS 5 2 b, F72, BBEEMO LERR SN D O35 IR
o F/75>3%>%67Ui>$ DEHETHDL I ENMEINTWD, Lo TAM#Z FhUED

NZFUNT CP4EPSPS FE HE D AMNFRD L= DIE, ALz b U Ewr a v O A&
65%?57— IR—F—% Y — RAL—F HEEEMICBNTH, BBEKGE S 7o b
I IE 2 RUDMREFEENTNDTED EB X B, 2DV — RAL— |32 HhIC
B G2 720 Effam S v,

Fo, A Z P UER 2 VOB ABEMRIZBWTE3SS rE—4 —TiHEIND
cpd epsps BILTH O 3 — RiEIKD 57 Kb 456 T H LN 641 % H OEEBZNE
A HEP B 77 A Rl ki L CF I Moy O WE LTy
77o ZTD9H 5, 456 FHOHEOEALIZT 2V BBOEALIZITFE R0, 641 FH
DOHIDOEARIZ L W B35S 7 E—H —|Z Lk o> THHL$ S CP4 EPSPS BEHEIZHB VTN
X%@%m4%5@7°/@ﬁﬁ@ﬂ%@?SEEETiﬂ4vyﬁok@ﬁ\THU

NCEDDLZENHH L (COEAEEZLLT, L214P £ 9),

L214P |ZBI LT, DEPSPS EHE 7 7 X U —DIEMEICHED T DDO7T I J ligld L214P
’%WT%%ﬁéﬂT%TNXm#%ZM§E@7B)/i_@70@7\/&%%_
ITEEN TN & @QZ DT X/ EEOZALIX EPSPS & FE OTEMEAL & O =R it
TEICHE L RIES N & GL214P A & CP4 EPSPS £ F/E D #2150t I i
PENRFZETHDZ & XD, L214P FB A & CP4 EPSPS & /B O & HEREIZRI%E CTH 5
EEZLNT,

L214P NEEFDEfR T LV /7 LEERE EEE R T IV BREA A IE TN E I, T
— B R—2AEHWNTEH L= & 2 A BT VLAY CREEIICIEEED & HE0F % 3
BLTWEoT,







ZOWHERDOZALTEE DO THEE SN TRV LE L TRMIZEBRLTWD Z &R
PO b,

(5) B TR X AW TE DO K ORI O 715 NS B DR K OMF M

FBANBE T RO DRLONY 7 ) 5D DNA Bida 7T 4 ~—E LTHND Z &I
L0, Az b UEr a v ERRAICRHFIRETSH 5,

(6) FEENIIEEORBRT AT EOR L OFE

A D cpd epsps BIGTIZ Lo Ta— K& 5 CP4 EPSPS 28 B DML T 0D 45 47
TRHETSHZ LIk > TR b UEr 2 I2iE, BREAIZ Y R — Mokt 5
mﬁﬁﬁﬁém5o%@mﬁﬁbtazé\#m@zhv%mnvﬁ%%ﬁﬁJf
Y= FOREEZ T THIELZOICK LT, MifRX hvERra VIZEFICER
7

0 AL P I UIIET HRMTH D NK603-A L TN NK603-B,  IF TNZZ D xt
AL & LT Cont—-A SO Cont-B Z ik L CThalf i 57k 217 > 7=, NK603-A &N
NK603-B (%, Af#ax FvEr a2 ot (RO) 7206 587225 FHIEREIZ X > TEH
SNTZFL AT Yy RTHDH, B TH D Cont-A 2T Cont-B % NK603-A K&
NNK603-B & B2 SN RIS E D KO SN FEffax e a v o
F1 A7y RThD,

O FERELOER ORI
AFHLz b UyER v ERBOIERBL X by Er 3 L OMT, IR, FIE
FOMERERI, RRCRRERHE], R EREIIER, o8k, SRR, R
B HERES, WS O E ORI 21T > 7223, &2 TOHEHE TR FIIAEZITR
D BRI T,

@ ABYNCE T DAKE T SR
AR Z N U ER a2y EROIEMRELZ N U TR 2 O ORIRESME (KR
4°C) ZFHl L7228, WP HIRIREIEE 14 B BIQIXTE RIS L, Az
FUEr oy ExtOIEMELx bV Er 2 ORI TRIRMMEIZZRITRD b
No T,

® HHOBAME LB
b TR AR T %, AT BRI 2.
B LR LT 0 TR AT B = L 1 %@_%%i%ﬁﬁ®ﬁ
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BRAL THRICITRE EBG ORI E > TV A EEZ A b 71 a2 KOS
FEMHLZ PUER I UIZBWTHEIE LTz, LEDZ Enn, iR RERIIAT
Dotz

@ e OftER O A X
T OfE LI OIFEER 3 U3 UL U w7 AR Tt L, ST T oiig
LN AHEEZ FUEra s EROIEREEZ U E R a2 v OMICERITED
HILE o T,

® FEOEER, PURME, RIRME & OS2SR

fE7-O4pER L L ClL, Sib-mating U CULHE L7-HEFHOMERE | HEFRES. hisl
.1 Bk, Kifta, 100 RiE, RIEZFHA L7223, 100 FEZFR A TOHEBIZ
BWT A I FEn oL L IROIERI . B En o L O/ CHEFEIA
BAEITRD NN o7, 100 RIEICIB W THHZ b 71 =23 NK603-B & %R
IEAMA N U R =Y Cont-B DR THE A EEDEY HIv, NK603-B 0 100
KB Ol IL 33. 6g, Cont-B 1 35. 1g 72 o 7=, — 7. fi#ax - 7= =22 NK603-A
L tBROIEMAME S B BT 23 Cont—A O GRS 2L 1300 B E o 7o,
BUKIMEIC DU T, M2 & 2 Ot BRI % (RI3 36T, IR IR R (2
BHONTEBY, HARKMFTOPRANEITBEE SN2 h o T, IERE 7O 10 A
H OFRERITIN T, MR & IR X R & O CET e < T ORIRMEITEE
O LIRS T,

© AHER
A ARV HE T REZ T B AR TR I TA T L TN RHERORERI I T 7 )

ST,

@ AEWEOREAEN

ARURZ 1 DE R Ty LHROFIZ b 7R3y L ORT, MR
B, HAFRBR, WX IABRBRE(T o, A COMA TANIRL ke m =y Lkt
OISR N T 3k ORICREFEIE LR SR T,

3 BInTMHR X EWMEOHEMNEIZET 515 W
(1) FEHEONE

BTGB BT D200 A, B, T, RE, ERLOBEIRLE IS
(ZATRES 21T %,

11







(2) EMSARNER BN ET DB TN DH L 5EIZRB T 2 EMESHIER B2 LT 57
D DHE IE.

HEEE IR LIRS E R 2 2

W

(3) EIMZIRIT DEHFICHE T D IF

KENCIBUNT 1999 02 17 AT OIFTEERA T4, FEREK OB R, E RS
PE, BHHICBET B ReE, HMERLICBIT D RREIC W TRIE M T TV B 08, IBEER Y
ABRHEICEIT D 50%M-R R B 0% OEHER S 2 FR < T X COFHMIE B 2B W
TREOIEAI 2 b v Er a2 & OMICREFFFINAEEZITRO bR T2,

- HE Z L OB HRIER B ORI

1 AR AENME

(1) EEZZT 2RO & 5 B BN & O FFiE

FET ot 1579 FEICHhNENICEA SN TSR, EMEOMERRBRAH D . Zh
FChUERaTRBRERE FCHAELEAITHRE S TR,

BEEICB T D EAEICBE D 2 R6E FERE R OVAEE OFsE:, B WIS T 2 KR
P, FER OFME KL O A X FiA-OARE R, FEIFIR | IRIRME L ORI 2 HEl iRt L7z,
ZDOFER., 100 I EZ PR 2 TOHEHE THROIEMILZ v E R 22 L OMICHEHFH
HEZTRO SN2 o72, 100 REIZBW A Z 71 223 NK603-B & kRO IE
FHHLZ BT E w2 Cont-B DM THEHFAIA B ZNTW Hivlz, NK603-B @ 100 HiH
DEYIENE 33. 6g. Cont-B X 35. 1g 72 o7z, — 5, f#fEx b 7E 1 =23 NK603-A & %R
DIEMHEZ b U E 7 2 Cont-A O CHREHEMABETRO b hoiz, LhL,
100 BN OBEAIZ BT DENMEICET 256 E CIIAMM 2 FvEr a v ExtlED
ML F U ER T L DM THREMFIAREZEITRD DR oTc 2 &b, 100 FiE
DIFEWNZ Ko THEAIZBIT DEMEREE D L 1TB 220,

AR b U w3 IRRELA S Y AP — M2 R0, 77U AP — b 2 i &
oD ZEPEE LIZK WHARSFE TIZBW T U AR — MiftETH 2 Z EB3HEEICE
T OEAMEZ S D LITE 2 BN,

LIED Z &b BEAITIRT DEAMEITERN T 5 AWM BRI B 22T D RENED &
2 WA B IR E S e o T,
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(2) RO BAERINE O

(3) WEOA LT S DR

(4) B SARNERCEDET D BT O 5% O ¥

PLENS . BAICBT DEMMEICERT AW SRR L AT DB IERn e
W S A7,

2 AEWHEOEAN

(1) WEEZZT 2RO & 5 B BN & O R iE

7 r a2 o0% 1679 FIZHOBRENCEA I TLEE, RMEoOMERARBRIRHY . 2
FTIZ M UER I UNIBWTHEDE OFEAEMEITHRSE STV,

ARz N 7w 2 UEEREA] S Y A — NI % D CP4 EPSPS B VB Z FEAE S
HHEEAH L TND0, 2&%5’%@%%?%%@(%5 ETDHHET R, e, FH oD
2-(1)-r-OIZ/R L7 &K 51T, CP4 EPSPS EAHEIZHERT X/ REERKT HT20OD
T I R A AT AR R FVE Th D D3 AR IZ I 1T D HEdEESE TldZe < L EPSPS
TEHEDRER L TH ARBORKEEN TH LG ERT X/ BROBENEE D Z &30
EEZOLNTWD, ERRIZ, oYy MERINETICEME LEZBRER T o BT
FHHEVEY (XA R F X2 %, TF . FT7ET ay) O/ SRS MO MO @,
Z O Z ERE R OT I BB EZ TR T, FRT X BRE EICTOIEAHE 2
TE & D THED 2N E ARSI TN D, - T, CP4 EPSPS & EHENFIK T,
AfHEZ FU T a VHIICHEEMEDPEAIND LITE T W EHET ST,

Atz b oYy ERBOIERI L F e as E ORIT, AEWE OEAMED
28 X AL GRER, RlERER, TIEEMAEMARERIZ L 0 iR L7228, ZERITERD
SR o T,

UbDZ e BEEWEDOPEAMET DWW TRELZ ST D v Reth D & % By A BiE) &
IHRFE S 2o Tz,
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(2) BOBARHINE O

(3) WEOAE LT S DR

(4) A SARNER B ET D BT O 5% O ¥

PLENS | BEWE OFEAMITER T 5 EMEARIERE L LT 5 BF 30 &
=iz,

3 MM
(1) A2 F 5 A[REMED & 2 B A Bl %5 D K e
N E v s OITFEIL Tripsacum J& & Zea |BIZHMEINATFT 2 N THHMN, b
vEn Ll BRZMERRERDIZT 4L v hOABRTH D, TAETIE, T4 B R
Tripsacum J& DR AFEIIIME SN TE LT, KHEMITER LT, 2L 5 A[aEMED
& DB AN S I3 E SR o T,

(2) BOBARHINE O

(3) WEOA LT S DR

(4) A SARNER B ET D BT O 5% O ¥

VLB G SIS NS 2 WS RIS B 2 AT D B Thidin L s Tz,

4 ZFOm

SN BOFHE 21T 5 ZENHE Y THLHLEZEZADNDOIAMBMR FUER AT D
PEEIEL, ERROMITIT 2 & ST,
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\

H= EWSARIEREORE IR

%E@%?%szﬁ\bﬁﬁm%wfﬁﬁﬁ®ﬁ%ﬁ%ﬁ%5 T, ALz b
FradEHROIFMBEZ P UER I VOFHEEIC ?5%& (2R D RETE & Huisi i
FL72E 2 A 100 hiEZ RS T X TOHEE TRt FAa & @%ﬂﬁﬂok@%iL
HIZBW TR PRIA EZDR w%mﬁﬁmm>%hu%@mD B HEAECET 2
HIEE CHGEHFRIA B2 ww%m&wot_kﬂ>\umMEwiw@&TmD SS15)
HEAMENREE D L1FE 2T W, BLENS | AR 2O ER T % £ SRkt
A AP S Ry AN b SANTRRE 2| g Wyl

Atz hUEo oL L BOIEHB L U T oL b O CH EWE E MO A
i XA SRR, BIERER, HEEMSEMARRERIZ LV LG L7228, ZEITRO L2
STz, LLENS, BEWE OFEAMIZENT D EMSRMEREZ AT D BZ 370 &
Wr <=,

ORETIEI N Eea>OBETH LT 4> bR Tripsacum J&DEFAFEITEHRE
SNTELT, RHMITERT AWM ELZ AT DEZ T2V S vz,

iof RERRME L LT, ML bt o a v a2 H—-FERFRICES TEHR L
NESL7/E 25 JER 2 VNS BAP Sk g E SN AR S| Byt
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BOoo W &R W E (B - SEUHICHET 2R A D5E)
Fhk16474 H6 H

K4 BAAELY v MEEH
REOFALE  ILARRE—RR

Epr AR X ERAE4-10-10
SRR LI L8

g5 — R FHHFR O G A HIFE L CWODBREAZ U A — MiftE s 71 23 (epd epsps,
Jea mays (L.)I1tis) (NK603, OECD UI:MON—-00603—6) (LA R, [AfHH¥Ax hoEm o) L
2) OE—FEFERSIZIBN T, EMSARIEED AT 2 ATREMES R SV 6 . Bt
MISARIERZRD U A 7 FHliZ FE T 5, 20U A 7FHMIIZIEDE | AEMSARIEIC KT 22
It U7 BB 230 E Ly 2 9 LTfaleth: 248883~ 2 IEORE~D W /173 £ %2 MBS
CTIT9, EBIT, FFESITfERRIEDOEIMOEL 2 0 9 HHERN DM L <, AWt
WENETHEZNDNH 5 LRD ONTGATE, Y E L NRANSIET 570, FE S
NIZREIS T, AFOZ & 2479, W, EMSHREENET L2811 H 5 LiRO LI
Tora bl Az ' T 2B LT, BEEIICERDE O SR R AT 5
CEDPEESNTHAEDZ & TH 5,

1 TSR 2 BEHE 2T D 72 O O EAH N OB EE T TIORTE# Y
ThH D,
BAA - FrEIE NG RIS & IR

2 RSO OERD IR
Wt I AL D . R HEEORDUCEI U, ATREZRIR D HHINEE AT 9,

3 BHIH%EZ L QW AHICRERELET D0 ENH D Z & LOREBIEEONE %
JEFT B 7D 71k
AR T B U TN TS U CAPE RSB RIS IE SRR 21T\, s 7ol
LD RIS 55D 5,

4 IR EYE A AR L U SU PR, I RRE 2o TE OS5 720
D BRI 7o H B DN
HARAOHEE & U C FFE SRS U, A2 N U E 1 a2 OB M T
PNEDIZT D & BRIERICHH SN A L Z U Ee alRnb o AIEEN LN
BRERCAF LWL YT D Z &%, MEEERZ L TT 5,

5 EMUKPERR K OBREER B~ A

WA BT 2 FTREMED VR ST 6 BT Z D Z & ZE HITEMOKES
RBRETEI T E D,
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b
cl

OB R W E GEIEENO%S)
k1684 H 6 H

K4 AAE L MERESH
REAGHBATE AR —AR

AT OB X ERJAE4-10-10
SR F L 8fE

g — R R OGS Z HIFE L CWODBREAZ U AR — MiftE s 71 23 (epd epsps,
Zea mays (L.)I1tis) (NK603, OECD UI:MON-00603-6) (LA, [AHHHAZ hoEmay ) &
9) DF—FEEHEIZIBNT, EWSERIEED AT 5 FTREE NE S 6 . It
MISARMERED U A 7 FHli & FE i 5, 20U A7 FHMIZIEDE | BRI RIFE T 2
Wt U7 BB 2 E Ly 2 9 LT falth: 283~ 2 HIEDOIRTE~DW )72 £ 2 BT %
CTIT9, EHIT, FFE SIfERRIEDOE ML Z 0 9 2R DR LT, AWt
WHENETHEZNN DD LD LNTGATE, Uil B A2 R hIET 5720, FiES
NIZHREIS T, BAFOZ & 2479, W, EMSHREENET 28NN H 5 LiRO B
Tera bl Az b UEa A LT, BEEICEDE O SR B R AT D
ZEMNGEENTGEDZ ETH D,

1 R0 2 SRR & T 5 7 O SRR R SR BL FIOR @ Y
T b,
A% + FTRILIBLANGHIC > X FET

2 RSO ORD JT1E
EY Y MUT I E TORE S & OBMR A RGN L, A3kE5ECoH 1 fEFEH
ORI OHEEE . BT BRSO ORI E ORI ATREZR IR D 258 5,

3 BHIH%EEZ L QW AHICRERELET D0 ENH D Z & LORBIREONE %
JEEIT D 72D ik
AR B U CA BTG U CARPE R GECBEE R AR T IE SRR 21 T\, s 7ol
HFEDEFRIEE IS5 5,

4 IR A TR L USRS L2 8o C 2 DM S AT % 7230
D BRSOV
BRI & L, B SRS L, AN | o 2 = S OBEEHGHAS Thh
RNE DT D & BRI SN F U e at R o1 eh b5
BRI LA E 51T 5 2 L, SRR AT,

5 JRMOKPERR K OBRBEAR LA~
WA BT 2 ATREMED VR ST 6 BT D 2 & ZE BICEMKES
RERBAICHE T 5,
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R
el
o
i
=+
E
I

R 27T%8 H 18 H

K4 20« IV AAKRASH
REMGm ZEH JERR
(EFT AR ITIX S0 T H 2382475

B HBROAKRZHFEL WL F a v HEREHMET CICRER T U vA
FUTNH ) =R, SRR = RO VA — Mt YRR Ay

(cry1A.106, W cry2Ab2, W crylF, WA vip3A, pat, W cp4 epsps, A aad-1,
Zea mays subsp. mays (L. Iltis) (MON89034xB.t. CrylF maize line 1507X
NK603xMIR162xXDAS40278, OECD Ul MON-89034-3xDAS-01507-1%
MON-00603-6XxSYN-IR162-4xDAS-40278-9) (LT, AKX & v 7 R h vE R 2
VIEWD ) WY NV ER a v OSBERFTICEE SNLHMEYE BEICE —FEfE
MHABROKREZ T b O xRR,) OFE—FERFICBNT, LM E N
ToHrBENRDDL &, BFICHLNCRoT25GE, LTOHELX 28 T 5,

1 B FEMEREICRT 2 BaRE 2T 5 70 O R &k OEEE
(A4 - s - ARG o BN D 72 O IEFIR) PR 2TAE8 H BULE
HANZEE

ZT - IV HARRA S R
FORAR SR XS T B 2 3% 24 75
(FBAiE )

* B e A3 0 HAKRRSHE

AR AN NI VN S e 1

Z0 - IV HAREAE

* o EHEME







2 R A ORI O O 7
Wt i, KEX T - TS a A o 2F L EE A LD A BWARE. IVEY

OARPUZBI L, FEEPE, TG, o, Bk S O RN & % BIFR
FE DD ATRER IR [ HINEZAT O,

3 FRMEHEL L W AIHICRGHEZHETOVNENH D Z & NVRAHED
NEZJEHT 572Dk

Merbix, RKEF Y - 7 7Y m o2t LS LV AERFESBRMBCEE
REDWGIN— F~KRAL v 7 R/ifE b UER 3V ROYE U E D 2> O55HER
MICEE SN LHMEeE BECHE —MEERRREOAREZZ T bDzlR<,) D)
IR, BB EDEMBARNEC D ) X 7 L Z O faREE BEHENIZ O TR
21795,

4 B AW 2 NE L SUIIEEBL IR E 20 | € O 5 2k 5
728 O BARRY 2 B DN

SRR B2 ET BTN H 5 RO bISGE, IkEY Y - 77
B AT ZAEDH IO L KX Z VR VER AT RKRPEFE NV ER Y
DoTHERFIC T E S DA BEICHE —MEABROAKRZZ T2 b D2 ER<,)
BREE T S W K D I B ol Bz & 5 & & b, BRE I
SNIARRS v 7 Rt b aqd, BREPTEFLRNE O ICRHEELT 5,

5 JRERRIKPER B K OVBRBE K B~ D LS (Al
MAIIR IR DO H DRI OF —F I ML RRMS B E T DB TN vRIERS
NI G EBIEMOKES HE LR REZEEHEMRLOREYE ARRER
B A AR SR T D,









FYEOOLDEEIEFR

1. HSEF EOMEMITROBREREICEIT 200K
(1) Fndh, TLHKROFA

M4 AP PvtnavE hvsnay

o4, 1 corn, maize

4 Jea mays subsp. mays (L.) Iltis

(2) ENEUESOBRBRRIZHT 5 B4k

FUEn oY OEARE RSN AMYIIERAE T (WM, 2001) | EAO AR
BREICBITSD vt oavoBAEFRE I TV RN,

BB, brvEravoOEFICES T EEZLONDITHRMEE LT, hyEra
3 RRMERRETY Jealm DT AL v N & Tripsacum&®D kU W7 AOIFELEDN D
ATV 5 (0ECD, 2003) , AT hE NIV TH I NEFAX a7 Tr~T5%
WRFPFHICEAELTBY ., U Y7 AT E HITKERES. MM A THER
D HITWS ([LUHE, 2001, OECD, 2003) .

EREOBHRRE TIZBWT, hUERra v EOZEOFEKEMEO  HAEIZ DN T
X, TNFETOLE ZAHEITR,

2. EAZEORES R OHEIR
(1) ENECEMIBIT D E—EFEREDORES

FyEna OFFEMPT A B KETH D Z EITMEN RV, OB
PEHIR I OWTIERER D 0 . KEFE R, A a RORT 2 U I o5tk
. AF Vo lEXROEEMIER., A Xl ST T~ T OEEHIERG R O A
a2 H D (0ECD, 2003) , F il FHIMGEIC S & &I R UE
1 o ORI EE - 7= DAL ITHT 7000~5000 4R TH Y | FL IRl 3400 EHHIZ
TG DG E -T2 B2 BN TWD (i, 2005) . £72. LT A U KD
BEHIARE L CHEESNABEBET, 70 b Ry 7, AL —F, 7V FD LD
IREBEMENECTEEBE XL NS (IUHE, 2001, 73, 2005) , 1492 o =am v
TADT AV I RKEREE, a0 T AL TAS, V2B TI—a v N2
MAIN, Z0%, B, 77UV ARORT VT OFMIBIARHE L=,

FeAE AT 1673~1591 FEHIZA L S VAN L » TRIB~Mz2 b7V v
NEN R & S, EICBRUIE O L TR N M T s, F7m. BHIARE
Ao TILFEA~KENS T > MEE 7 U o MESHZICEA S, £2EIC
RGN &L LTz (i, 2005)







(2) El=2EEEHuR, RS HE, EERBKOHE
- E72 D FES ik

BIFE, hoEwagd, JbfE 58 E DO 40 HPH TS T RE
%D\*I\¢l\77/w\7wt/%/&05—m/ﬂﬁl&&%¢bm
AR TIES FE SN TS (FiE, 2005, 0ECD, 2003) .

ERE AR RS (FAO) IZ L A &, 2013 4B ICBIT AL RO Ny Er a0
BREFARAEIIA 1{E8 T ha TH V. FALEIX, K[E 3,548 5 ha, T1[E 3,632 1
ha, 771 1,528 H ha, £+ K950 F ha, A% =1710 s ha TdH 5 (FAO,
2015) .

BE, BOPETEHESNTWA Fyea a3, #HEF L, GEHAEX 7
fa— E AERHAAAL—RFa—rBH0 2014 FOFXY 7> b a—rOER
HFEITKI 9 5 1,900ha T (BMOKEER, 2015a) | 2013 4FDAA — ha—1 D
TEAFEIFEIZHI 2 )7 4,400ha TH D (EMIKEA, 2014a) |

- B TR

WA i, KEZIZ U &5 FERIEEICB VT, KB AZFIH L7Z K
BB Thh T 5,

—J7. FAETIE., fEH T Er o APOICEEMTbR TR Y, BT
BIEIIRD LBV TH 5D,

LM S UM E D IBITHESNI 4 AP ~Ta0h5 5 AT ~TaRkd
2\, M IEIRAEE RIS 10a H7-0 6,000~8,000 A Th 5, k. i, %
L HEOEETITV., EBVIHIC 2 ~ 384T 5., IWHEMIZ 9 A Ta»5 10
A AT, BB TIEO0F < ARE R AL, B TIERO0E W (5
1%, 2001) .

2B, ENTERE A — I —OMEY X MRS &, BIE, Sl E LT
RSN TS R TEr adfErDIEE A ST, WS Bl A S iu7-—REfR
F1)MFETH Y, INHERE 2 BRI & L THRET S Z LT
W,

- PIESERE X OV ®

HARE—D N vEr I VAFEETH L KETIE, ZOREBINT A AT M,
AV AN, XT T ATIMERI R ZMEFRLE LTIza—r UL R EREER
HHIR CHEE SN TV D, 2014 FFIZBIT D KETO hvEw a s OFfHHED
NERIZ. 46. %3 AR (7. 6% D7 &2 & ¢e) | 30. 5% =% / — /LHE 12.9%
N T, Eida—riny TEOREREETH 7= (NCGA, 2015) .
FeETIL, 2014 H2H) 1,504 T RO hvERaVEBALTWND,
AbTETaTDIBLOK 1,040 5 R oAZfdt il cH Y, D ITRs - T¥EH
RSB L EZ 2 65 (%A, 2015) . 7B, BEH N YEr a2 OKRE







Gy, BLE - IREEEOFE E L TR STV D (BMKES, 2015b) |

7o, SR TR avd FEFAREAIRE TIWMA SN bOBLZ VD,
B - E~AT D 2 EEREBBIEDO T, #HST N TND (EMKES,
2014b)

3. AEZERHKOAREFRRE
(1) AERXITABFRLRREOSM
FyEr i, BRVEA ORICEEEY & L CTHIME S e/, BARSEMHT
WZBTLEAERNZRSTAEMTH S (0ECD, 2003) .
7RO alfEORFEORKIEEIL 10~11 C., HEEEIL 33 CLENT
W5, ERICEEINLDIX13~14 CLLETH D (FF, 2001)
e FRECHIUI I I » THEGREINE 20 B 70 2 23 . SRR S 40 TR IR &
o —HFEEDIEMTH D (FEEE, 2001) .
Flo, bvEra b Eb EEBEDTHY, ZTOROLME (AERIGME) 1T
Mo AR IE SR C, BAMMEIZEMETH D (FhiA s, 2001)
CNHIRBESRMEEOM, b a I KIC L D T ENEEBEED 1. 6~2.0
Bl olo & ZITHR (FIERTFEAR) B L, +32%3FEL 0 s (FiE,
2005) , FElz, MUERIATOEIFITEMEICE e B L, pH 5. 0~8.0 O
PHCHEZRRECTH D (i, 2005) .

(2) BHEUIBIHEDORI
- FEF- ORI, BURARE, IRIRME K O A

SERV U TR ISR O B R TRV TR D . BRI L 22 u,

FyEraVFRWVEFEEMY E UCTHA L TEX2mRE T, BARSHTICE
FAHRERENERSTEY 2020 S ® 572D A O S E
T& 5 (O0ECD, 2003) .

FEA DORIRM X SN TV RV, FE-OFamit., BICEE SmEIC L > TE
FEi, REEE FCIREL, ®EEE FCiEyy 07, 2005) , KR TO
KIRIIFE T ORFICEREL 5 2, VUEn a AR T T EE
RBEREIRHSTWD, T2, 45 CULEDOGKIR DT ORIFITEL B L KT T
ZEMREEINTWS (Wyeh, 1988)

5T, UNHERFICMER OO 3 - EICE T L Ch . HEEREN 10 CloE
L. WERKDGEHZED) FTRELZWZO, TD% L 2N HIRIREE TITIE L
UAESES 5 (5, 1987, FAS, 2001) , F7o. RICHEIZEL THAESNH E
(7272136 ~8KFLL L0 CUToOARIZESHLIND EAFTE 20
(OECD, 2003) , F3EDIE % 6 ~ 8MFERGFT HITIE. T5EK Dy 12 %, HE
10 °C. tHRHZEE 55 WLANIZLR D Z E BB TH D (P4, 2001, OECD, 2003)







D O H R

MU ER 3 VIRERIEE T, B EIET 5, HASIIZB W THEMIK %2 7
HEL D DB UIEE N OHIERENRNS L oI nhETHOLE 2 A
720N,

o RBBIEORERI N BIRGLMICB W THEIRZ BHAE L 9 28 E 7213858 E
%

- BHIEME, MIEMEORRE ., BFEAFE MO, TR E AT & ORZHEME R YT
RI 7V AEET DR EZ AT 581X DORE

o o MR O —FAEEY T, E e U TRBNZ Ko T
HVEMICTH Y 95~99 BIMFE I L » THES =TI L ZBHE 5 23,
BEAMEMHEITIMONTELT, BEZH AR TH D (THE, 2001, OECD,
2003)

hyEnay ERMERRER DX, FIU Z mays IZEEN FUER >
WA TH L —FELEDT A b (Z mays subsp. mexicana) . & N
Tripsacum J& CoH5bH, bt a o4 v MITEL TWALAICHREIZ
RIMET DM, Tripsacum J& & DRZHETIEF T TH 5D (0ECD, 2003) , TH
Y MIAFTaAME T T T TIINT T L TR ., Tripsacum J& D554 H
WAL T A U B HEER. P B L o TS (LU H, 2001, OECD, 2003) .
R, BOEIZBIT L NUEway L RHERRER T AV N KO Tripsacum
BOBAEMOBEAEIZOWVWTIL, ZNETOLEZAHRET RV, o, LA
DIRWVBIERE 1 BT AR OERE (THRI 7V R) IZOWTOHREITR,

- BB DOAEFER, Fotk, IR, B 5E, FRREERE R O m

N w o U IHERER AL MEAEITZEMIC DUV T 1 ~ 3 RO HERE & T2 K
L. BRI 0Lz o < (WiA S, 2001, OECD, 2003) . HEFHIIHIH T2 &
3~5HTHIEL., BB D DY £ TOMEITEE C—KIC8~9HT
H5 (FFF, 2001) . —J7, MEREORERIMIIERERRIEOB L% 1 BRRICHE
D, HHED O SHERIOE TOMEIE5 ~6 B THD (4, 2001) , —A
DOREFIZIX 1, 200~2, 000 EO/NERH D | —HEFEY 72 D OIEM DO AFE R,
1,800 JHHRLE S TW5D (OECD, 2003)

B OFMEITIEM O RREEEZBILZT A L CTHETE S (R, 2002) .
R OTARITERTE T, BT 90~120 unfRETH S (FF, 2001)
ZENIFICEBIC Ko TiThh, 1ZEAEOBRIIMEZH TH D (FiE,
2005) , finfE, RFEOIE OIRAEZR T OIREEEREX. K. mEBgEy i
EDEEMOFER I LVRRDZHDD, 200~400 m & S TWD (T
2001) .

BRETO N Ewa IR ERCBITA~T Y (Helianthus annuus)







K OA XA XX (Solanum nigrum ) BE~D k7 E v o> OIEH OHEFER &
ZIRAE LR CIE, 1350 (0m) TORKIEMHEREEZI I ~Y U 0%
T 81.7 ¥i/em?, A XA ARAFOETIEL 71.1 Hi/cm® TH -7~ (Shirai and
Takahashi, 2005) ., F7=. 1Z5E)15 65m BENT-56 O KRHEREEE L, B~
T U DHEET 19.6 Fi/cm?, 4 XAB A XAFDOEETIE 22. 2 Ki/cm?, 1T 5 10 m
BN~ Aalie~TU U OZET 10 bi/cm® LN TdH -7~ (Shirai and Takahashi,
2005)

F7o Ak THLERT O U E T a3 ME T, EAR L, 700 AKLLED R
U % (Asclepias syriaca) W TAEMHERBEEORENTHONL TS
(Pleasants et al., 2001), HAEDOHFR., bt W5 1In, 2m 4~
5m B2 O T, fEk O EIHERE R FE 1 35. 4 ki /cm?, 14. 2 %i/cm?, & LT
8. 1Ki/ecm* ~EAD LTV Z &P BEMNER>TND,

EDIZ, WFEONTERIRELO N U U X OHE LIZBIT DI R
B 2 A L“C;’Co D ATHEOZD D 1Tm KOS5 m B 72 HiR T O HERE S 1
FENEY 28 Ki/em® N 1.4 Ki/em® THHoT- EHE L T D (Sears et
al., 2000),

BBy DFFfILIEE 10~30 2 TH L0, AFEFEMF T TIEI HITREYY (CFIA,
2012) , FHIRRAER IR ISR L 72 2 BRERIZ 12132 O3 HFERE 1% 100 %
KorLtworomELHD (Luna et al, 2001) ,

(3) AEMEDEAM
U ET 3 UNTBWT, HIRSAE T CJE B o B AR Ehia ) & BEITERIC
WAL RETHEWE OREEITRE I N TV,

(4) ZOHMOEHR
CHRET, E\ERFICRBNTZERE B hUyEr a0, FBEOMLSLTD
ERICONTIE, BARNOEETIMEEKOLEE SN TS (RNKKE
4, 2014b)
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(cry1A.105, S92 cry2Ab2, Zea mays subsp. mays (L.) Iltis)
(MON89034, OECD UI: MON-89034-3)
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BAICBT BN E E D L IEB 2TV,
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TEOFERN D Z OFPHIIIRE SN D720, AL FUvEra )b
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1 &% FavHERESME NV oy (8Z vip34, Zea mays subsp. mays (L.)
Iltis) (MIR162, OECD UI: SYN-IR162-4)
—FEEHEONE  RAXIIEERHICHT 27200 H, 3kE5. T, RE. El
K OBEHEAT N Z SIS 5174
i vy Zo— K (BR)
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<, Fle, BETROONTEEZRIZI > TR A U Er 2 VTBWTHEAIZET
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SRR T UNEFT T ) 2 — R REBREAE R Ve 3y (WE aad-1, Zea mays
subsp. mays (L)Iltis.)(DAS40278, OECD UI : DAS-40278-9)
- HEONE  BH IR HICHET 2720 0, FE:, L, RE. Eil
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T AR B EAE
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Kz bvxroasid, TV AL T AR ) = — bR EA NS
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1 HEXIEEDORT 508 FOMIZEST 5 1E R
(1) SHEZF EONEAT KO ESRBREL BT 544k
O  Fof. B R OFES

4 AxF hUEwradg FUErRaY
#4441 corn, maize
4, . Zea mays subsp. mays (L.) Iltis

@  EEOMES UTFRIA
AR A28 EO A T [HAIC > E FEBIR] < Hill Th 5.,

@  EANLCESO B REREICB T 5 H AR

JFPEHZ DWW TIIRER ZeitiZ 72 < KEORER, A%z, LN
FAKIC DT TOBEBHIEN E NN LI EBIR CTH D T 50l AFv
SRFE M A IR & DN D (OECD, 2003), 7235, LAEICKIT S B
A DOEEIL RN,

(2) FHZEORES L OB
O  EAKROEIMNZBT DT SO/

kT 3 OFESLIFITS S 9,000 4ERTE & TW5DH (OECD, 2003),
ZO%, NEOFITLY 51, ML E AT, fiooal 1500 4-~200 4L
IZi%, ROV R Eoa U RNHBLL, AFTa, AT AU
@ﬂ#%%%?%)ﬁk@@%%;ﬁﬁbtoEwﬁ%®ﬁi@$f7uy
M TV h, Ry, A= NEREDZEOERFENELT-EEZ LT
W5, DREANTIKIE 74 (1579 ) (CRIEUENAFK L0 R TH
5l I, FEFORESLITRV (55, 1987),
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B

@  ETo o RERHU, BETGIE. TlEERKL U

BUE, fkEtE LCORARERTH D, BH, AHM, BHhe o
ELTCOR®BYLZIGICH=% (OECD, 2003; 45ih, 1987), BifE, hvEn =2y
FHRACTROIASEE S TWAEY T, KE, FE, 77V, TAEY
FrROE —a o GEE EAduis, bk 58 FE O R 40 FEICE D
THEEAIRETH D (OECD, 2003; AL, 1981),

[EE B b SRR (FAO) DFEEHERICEES < &, 2009 21T 2 it
O TED I ORBEEEITA 18 4,000 5 ha TH Y., EAEZZETSH LK
[E]A% 3,246 J7 ha, H[EAS 3,048 J7 ha, 77 /L8 1,379 J7 ha, A > K% 840
Jiha, A¥TaNT720 T ha, > KR 773425 G ha, 74 U B 278268 )5
ha & 72> T\ % (FAOSTAT, 2010),

BUE, DRETHRESNTVD b yEw o vid, figt EOSETI, ik

EXF o ha—r bAEBHAAAL—Fa—RNHY . 2000 EOFN Y 5
b o— o OVEfTRFEIZE 9 5 2,200 ha T, INFEEITKI 464 5T F o Th b (L
AKFEH, 2011), 2009 4ED A A — b =— > OYERFEFEIZA) 2 75 5,500 ha T, Y
FERLTH 23 755,900 F > TH D (EMKER, 2010),

DAREX 2010 FICHES K 1,618 T oD hyEr a v AR, &
i LM, TLTHEHE L THALTHNS, TONRIE, kA E LT
01,132 TRy, B TEMHELTR 486 5 o, £ L THEEAE LTH
2407 hoThD, BB, FEA N YT O bREAS~OMARE T3 »
EZzzTHE, 770200 by, =2a—Y—F R 339 ho, FUMN
301 hr iz oTWD (54, 2011),

ORETOERH bV a v OBITRESEIUTOLBY THh 5, L
BB IVNCE BT, 4 AF~TANS 5 HFR~TaRHKbE,
WAL 1L 10a 472V 6,000~8,000 AT 5, k., BrE, Ladid—E
DIEZETITV, EFWWNZ 2~3E1To, INHEHMIEL9I A TANG 10 H T,
BRSO P R R M T U0 < BB SO HE, B TIRe0EE VY (TR, 1981),

¥, ENTEEREE A — A —OFEY A M-S L, BIE, BEEAE L
THREN TS hryEravolEFe A SITRERILE (F1) THH-0,
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INHERE 23RBS & L TR S D 2 LI TRu,
(3) AEPRZEY K OVERBZHYRrME

A FEARHIRRE

7 ARSUIAET I REARBREL O S

k7w a LA DR FEORAKIEE L 10~11°C, FoliEE1E 33°C & ST
W5, EBRICEEIND DT 13~14°C L ETH S (P4, 2001a), 5 FE-CHHE
&> THESREIIZ D B2 28, FoEr 3 VI EICHRICERE I THKIC
NS D —ELEDIEYTH S (BGh, 1987; HEEE 1981), £/-. hUEtna
VL ELEHEAEYTHY . FORBOLEIINATIZ EHUK T, RAREIZE
MR THD (MRS, 2001), ZABIRESRMFEOM, MU ER 3 IWRKIZ K
DFEFEDPHEED 1.6 ~ 2.0 {57272 & TR (FIAER F 7213 71R)
D L, FEEREIFEL D (P, 2005), 72, b UEB I OB ITEE
(ZE e DN L, pH5.5~8.0 DHIPH THEFFIRETH D (T, 1980).

BED b vEw a VITEMOREEMLICE VIESNTAEMTH LT,
HRSRME TR 5 HARR 2 K-> TW\Wb (OECD, 2003),

N RN ST A AN

= BEIHIE DR
@© FEFDOBBrE, B, IRIRME X U7

SERA U TR ITMER O R TEOILTE Y . BRIEIE R, hUEr Y
IEE WY & L CRHHA SN CE BT, BASMA TR 5 HAR
HaEkoTEBY, TOMFESMEEDLZOITIZIABOMARLETHD
(OECD, 2003), FEDORIRMIZE DAL TW eV, F 7o, IFERR (RN S 3 A
T EICE T LCh, HEEEE 10°C I L, WMERKSSRMEZEE D £ T
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FIELRWTZD, TOLL NHRIRE TIIER LEESES D (B, 1987; HAT,
2001a), F£7=. hrEea IMRICEIFL TS, ERASH RIZH %, 6~8
eI DL E 0°C L F OAARIZ & B S b LA TE 72 (OECD, 2003), 130
1571 % 6~8 4FR1F T D1TiE, 13K 12%, EFE 10°C, FHXHEEE 55%LANIC
RO Z L XNETH D (OECD, 2003; 4, 2001a),

@ REFIHOMANL N BAFHCB W THEMIE 2 42 L 5 2 SUIE
B b O H AR

T 3 UIIREZNEY T, BT 5, BARSKMICBW THEDIIR %
BFAL D DI E PO OHERMERH D LW Tl nETHO L Z
ATV,

© HFEME, MIEEORRE ., BFEAMAEMEOR M, T EF AR & ORHEM KON
TRI IV ABAE U DM 2G5 55813 ORE

N Ew o R ERE R O — A E T, VR 2R RBEAETH Y |
95~99% I FZ M L o> TEL N FIC X VBT 55, BEZH b Al6E
Td % (OECD, 2003; T, 2001; for KEEILMREZ B4, 1987), hUER =
Tl RHERTREZR DL, [FI U Z. mays FEIZ T £ 41 Z. mays subsp. mays (L.) Iltis
ffEE L CHEEIND —F4EDT A b (Z. mays subsp. mexicana) K O
Tripsacum B CTH D, hvEr v ET A2 MITHE L TWAEAICHBIZ
RHES DA, Tripsacum J& & OAZHEITIEH IZH Td 5 (OECD, 2003), 7 A
Y NOGHHIBIIA X 2N T 7 T ZIITT T TH Y | Tripsacum & D45y
FHIIZAE T A Y B HRFEE, 2o ET7NBR Y BTN TOT T AR
oK, ZoROFLHESZIONDIAFTa, Ty T TICRKREL =4
SNTWD (A, 1981), DMRETIL, 74> b KO Tripsacum J& O B A= fi
TR STV RN,

@ ek oEpER, Folk, TR, BT TTIE, TREGREEKL O 6

F T a0 1 AKORERIC T 1,200~2,000 0/ NE & V1,600 J5~3,000
FAEOIE KL 2 AT 2 (FiA S, 2001; HiAT, 2001b), By DFmITEE DIF
G T TIX 24 FFEILIN TH 525, BRELIZ L D R&E S B2 5 (FFHf, 2001b),
D LRS- 0 OEEITR 3.4%x107g TH Y (a5, 2003), ERJE CHEAAIL
90~100 pm T& % (Raynor etal., 1972), k7 E w1 2 UIRALBEIC K 5523 FET
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B HEREOBIEIC X o TRE L7218/ 1%, MR D L7 /BRICAE L
THIEL, 24 FEBILINICZ 4255 T35 (OECD,2003), £7/-, hUvEmnayv
OLEBITEIC X 0 AT 525, WRBERREIE. Ak, SEEEY 72 L OER o
HHEEL S22 . 200~400m & STV 5 (TRE, 2001),

AR IRl

~ HEWEDOEAM

FUER I UNIEBWT, BARSMT CHEMOBABEY % OLET TR
(ZR B RFTHEWE OEAITHRE STV,

kDO

F 7T 2 0E 1579 HEIT O DN ENE A LTk, B WI o R ER Y &
CINEThUERaURERSFE T CTHA LEAITHRE STV en,

2 BinHH X AW ORISR 5 1

EUH YN IR =—E, BEBIGTONAT Y v NFTAEZ LD 2
BRUATH) Z 2 AL LT BREA U AR — NEEFEMEREME AR L OBR
K770 RV — Mt b 71 22 MON87427 (75 cp4 epsps, Zea mays subsp.
mays (L.) Iltis) (MON87427, OECD Ul: MON-87427-7) (LL ., [A#H#az b v
may) L)) ERRE L,

ALz b 'R 2T, K cpdepsps IR TRAEAINTWS, 20D
U7 cpd epsps HEAx 1% e35S FmE—&—L hsp?0 A > hu DAY
(e355-hsp70) IZ L » CHIH SN TWD 720, Afifiz hvEna v oA
CP4 EPSPS & FVE I THHMkAF A 2 BRI Z "9 (3R 3, p24; BIRERE 2 D
Table 1, p17, Table 2, p18 K O~ Table 3, p19), Af#Lz b V£ =2 Dk CP4
EPSPS & H'E %, HEMEANGEM CTH D ¥ ~— MK OVIE 1 ’:Jb‘b\f&i%%
WL, BELTHMETH DI L (BIUEER 1 @ Figure 1, p3).
TR S OMEME AR SRR L d W TURBREA 7 ) AR Y — Hfﬂﬂ%%‘:ﬁfm“é@
R EERBLL TS (R 3, p24; BIUSEEL 2 @ Table 1, pl7, Table 2, p18
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K Or Table 3, p19), 7235, & ~— NABIIAEM e & £ T/ a1 R OFEM I
#5746 L (Goldberg et al., 1993; Huang et al., 2009). /Mo 1ZfMfa 552 217
WIER E 2D, FET, RIS N— Nl E MBS S Z I K 0 IEBR AR
lcienz b 75‘5%D 5TV 5 (Goldberg et al., 1993),

o Lo, AR FTET a0 X A2— ML OV M- T2
CP4 EPSPS & El’f’f IRBELRDDPBEWVIRIAL CHLMETH L0, BREH
7Y RY— k %K%ﬂ?ﬁti FUER 3 ORERIEIENC 2 B, 8 FEH] (V8) tH
226 13 ZEH] (V13) BHIC /T CTlAi 95 & teZs CP4 EPSPS B H'E @%&Eﬁ
AV A i%“éﬁifa%é 2 ~_— N OV OIFE A HE SIS 2 LT
i) ﬁ%‘fﬁ%ﬁﬂ“ém@@%ﬁmi@%ém& (3 4, p27' # 5,p29; X 5, p27),

. KEREIE 8 TEHT (V8) G 13 TEMH] (VI3) T/ THET 5, Lo
L\ IS W TCIREZERICLY huEr o /@éﬁﬁxﬁtb TTNBAELD
ZERDDL, TDID, }_T@Ffi%m:l/ﬂﬁlﬁi BWT, Z~— Flia &
WA 33T DN EREHR 7Y AR — P EEICEmR IND L 912, 8
W (V8) D 13 FEH (v13) FUZNT T, 2 OB EZHERE L T b, £
7o AR Z b U v 3 OSE R M OMEME A5/ 1 X 2 ZE CP4 EPSPS &
HEZRE L TWD7) (F 3, p24; BITREEE 2 @ Table 1, pl7, Table 2, p18
SN Table 3, p19). Z 4L 6 O BREH] 7V A — N O ELZ =T H 2
XA, CORMELZ N YT O VR ORRER] ) R — e % F
AT 2281250, K 1(9) \ORT L) ICAMME hyErashbag T
Uy RO T 220 RINAERET D 2 ERNAREL 72 5,

BREFGETNANAT Y v FEFZ2AEET DEORMBEND 1 213, B Ok
{EDER B O IEAE & IEH#%HLZTE%\%F’Siﬁ“Z) ZETHY, ZOFEMHTTER
Bl PAMEICRR IED72012E, BEAROMEH AT R LER S
2o

—MANZ, FE RO 20 B oD 5iEE LTE, RO %
BRET DERIEDNZRIT b D, Lol MEROBREERDS S, MR/
A7V P ZEET DT, T OEEZERE TIThRITiEe 620,
ZD 9z, REFEICIZ DODAFERLETH L, EHIT, HEIZHBD
A7V Y FHTZERET DO ITE RN E - T%ﬁ?%&®&%%1’ﬁ¥%ﬁ?‘£
DRI ZRQTGBNIPLETH D,

NAT Uy FEFZAETDOOb 5 1 o0J57kE LTI, AT EREM:
AReBANTOFIARZET B D, Lol BRI R EZM 5T 2I123F
MHIZ SRR TG NHPREEL 20 | HEEARFeDBAR T L BREERAFIZ L - TE
HEVEARRRMEDRBUT D D ENHOND T2, FHRANCERIEERIEDN LB & 72
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7oA 7V RETEENAIREE 72D, £, BREXIZ U R — b OHAh
(2 & = TEREENT 2 DREHIE, ERDBRIEBREIZ AR TEL, W& ZFRo
TYEEZEITH T ENFREE 72 D,

HIZ, BUETHOITOWDEREHRZ U R — N OMEELER D 72D O S
MEER R ORANE I TH 2 HRBEARMNC, BREH 7Y RY— b 28
952 LT, MEREZITH) ZENTEX S, TOBEBIX, ZOBARRHYCIX
FUER I VIFHIREARIITH O | HEMEATEHAR S E72HZE L TB LT,
BREF 7 U RV — MR AAEE 2 F U Er a ORI KRICITEEE 5 2
2N TH D,

M :
k SIEH (V)M H13FEH(VI3)ERIZA (1)

[ UK. |7k —bE EHDE
A U NN I R T )
BHOIRETHSD, 1) ENE. COEEIER
EESAROMOBRESRS RS —rittErD
EATV(AA), 2) BEFH. COBEIFHRE
EEAROARERRIEADIL(BB),

AA BB BB BB BB

e epite 2 RAHRR g ERa BRM(VE)EMSISTRHM(VISEIS AT T
MON88017) (fE #33) BREXIJ )RS — ERIm T HIEITERY . 1

HECP4EPSPSEMH || M AMMMTIXNECP4 EPSPSEHENRE | FHTHAAMMZ FYEOIL DIEHR(BB)
MEMALEFTRERLT LWL NI RIRL THMEL-ORESIS UK =R RT3

WBE=OBRERITURY || $—MHLTRBMEERY . M TSR - °
—hZx LT tEERT . Tl&HZECP4 EPSPSEBEMNFEIRL TS

BREHIS AR —MH LTSRS, TEMER(AA)DIEM HITEFH(BB) D HETE (it
B)EZHL. NATUYREBF(AB)WEES
nd,

EEINT=NATYYRRBFIXBRERIT R
H—hiEr D EAID ERMEERZ Y EDD
UPATOEAAB) LE=ELDTHY .. £HEY

\ BT YRS —MIF L THEERFD,

VRERI YT SHE 2 FERALDEOTY | FOEOILD
Momsoﬂf(‘?ﬁﬁ%ﬁ) TE E%o)ﬁ?ﬂlﬁ
T | emiETmeE | (INATYYFIEFAB)

X 1 Az N UERr 3T ERAWZERNR AN T Yy R ORISR

DRIz 5ol SN B HITAR B HEFIR O A D BAEIL A AT v MR SR ET 2





(1) tHREGEmRRIZET D15
A HERR S O R L3R D ok

Az b v oy OERIZHV BT BE 5850 ORE A K O R 3L 3 D
HRIE, 2 (p11) KO 1 (p12~11) (TR L7,

ekl AR Z N TR 3 UZE A SV cpd epsps BAn 1 B R ELT

10 578 CPAEPSPS B H'E I, 7 v—=1 7 OB THllRELE WAL 2 5 A

L7-Z &2k Y. Agrobacterium sp. CP4 #£H 3k CP4 EPSPS &ZHE D7 X /

FERCAI & bl LT, N RIEAIMN S 2 FHOBY e A v ichE SN T

WD, LT o TR Z N UER 3 I8 A I L7 cpd epsps AR 713 ek

22 cpdepsps BinF) & L, HBLTL2EAE AL & CP4EPSPS RHE ] &3

15 Do 7e¥, A N UER 3 BV THELT 5 CP4 EPSPS & HE D
HEET X 7 BRBRCH TR E R 31TR LTz,

10





CS-rop T-DNA

PV-ZMAP1043
8,946 bp

B-Right Border

2 Kz bt asOEHIZHWSNTZPV-ZMAPL043 O 5 A3 K
‘?y7°2

PRI T S A RITAR B HERI R O D BALIE A AT V¥ MR SR ET 2

11





1 Kz bt avOEHIZHVWZPV-ZMAPL1043 O£ % B3 O H
S K O Re 3
AR S FH > M O RE

T-DNA fE s

B 1-Left Border

T-DNA ZAniE T D BRICHIH S 5 22015 Ak
ade Agrobacterium tumefaciens (23275
DNA 751 (Barker et al., 1983),

Intervening Sequence

DNA 7 o —=2 7 OFZFIH =il %)

P 2358

FYEB I DI TOEENRDT NTHD
(Hamilton et al., 1992) # UV 75 U—%F¥ A 7
A VA (CaMV 35S) @7 uE—%— (Odell et
al., 1985) & & LIZEi ST mE—H —,
CaMV 35S 71 & — % —D{EMHE % & b HiHE
ATHRAAL L HL T LDIRET 2 2L T
WA 728 (X3, pl5; McPherson and Kay, 1994),
LR R 2 BB A B 2 5 = L 72 < 50
PERED BTV 5,e358 7 12 —4%—1, CaMV
358 FrE—F—LEERIC N UER 2O
S ONE ~— NI T OTEMENMERN 2 & D3RR S
LTV % (CaJacob et al., 2004),

Intervening Sequence

DNA 7 b0 —= 7 OFIZFIH S 7z sl

| "=3-hsp70

Zmays(hvER =) OBy 7 EHEERR
+ (hsp70) @A > s = (Brown and Santino,

Intervening Sequence

1997),
DNA 7 1 —=2 7 OFZFIH S 7= fild

TS **-CTP2

Arabidopsis thaliana (> =2 A X XF) @ 5-=/
—LELE LT F I3 AR
(EPSPS) & fx ¥ (ShkG) D IEREKEGE~TF K
Za— R4 5604 (Klee et al., 1987), thZ CP4
EPSPS & FH % fafkiA~ L k4 5.

CS -2 7% cp4 epsps

Agrobacterium CP4 KR 5- /7 —/L E/L B
VX IME-3-) IREEESR (CP4 EPSPS) % 2
— KL T2 aroA (epsps) Hfn 1D =2 — RS
(Barry et al., 2001; Padgette et al., 1996a).

Intervening Sequence

DNA 7 1:1—:‘/70) BRI éhf:@ﬂﬂ

T "*%-nos

REZRESER) 7T = bz hEd 5 A
tumefaciens H1zk D /XY VA RRFEERE B D 3
FEFHFRAEIK (Bevan et al., 1983),

Intervening Sequence

DNA 7 m~:‘/7‘®f¢r R S =Ed A

B-Right Border

T-DNA ZAnizEd DB L%IJH% S AL % AR S A dnk
amte A tumefaciens | 1 3£ © DNA [ }r
(Depicker et al., 1982; Zambryski etal., 1982),

SRR M S I IS HITAR 2 MR R O R O BT A AT 4 MR

12
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£ 1 Af#z bt oa OEHIZHAVWE PV-ZMAPL1043 OAE R EE S D H
K OBERE (FEX)

SMAE Hs IR

Intervening Sequence | DNA 7 1 —=_ 7 OFZIZHIH S 7Bl sl

N7 AR Y L TnT KD 3°(9)-0-X 7 L AT

NET AT 2T7—Y (T /70 ay RZE

R) OME 7 et —4—KkOa—7 ¢ 7
FINFONT 3’ IERHRRAESK (Fling et al., 1985), A~
Z/v%yyﬁwxbvfhv4vymﬁéﬁ
T 5,

aadA

Intervening Sequence | DNA 7 v —= 7 OFRIZF|H S 7= El 5|

) pBR322 75 Hififf S - HRIBAGAEIK TH U |
OR "*-ori-pBR322 Escherichia coli (23T 7 ¥ — |2 H B hEAE
ZA4H 59 % (Sutcliffe, 1979),

Intervening Sequence | DNA 7 v —=_ 7 OFRIZF|H S =il 5|

ColEl I A NICHRT 57 74 ~v—HHAHE
CS-10 DV Ty —Da—F7 4 TERITHY .

P E.coli FIZBW T T 7 A RO a ¥ —#AaHiFFd
% (Giza and Huang, 1989),

Intervening Sequence | DNA 7 v —= 7 OFRIZF|H S 7= El 5

JRFE BT 7 A2 R RK2 (ZHSkET 2 BRI AARH

OR-ori V W Td v . Agrobacterium (2B WTR7 X —|TH

ALHEGIERE A fF 5595 (Stalker et al., 1981),
Intervening Sequence | DNA 7 1 —=_ 7 OFZIZHIH S 7Bl s

1 B-Border (51 A E241)

%2p_promoter (7' 1 & — & —)

%3 )-Intron (f > b )

"4 TS-Targeting Sequence (¥ — 47 1 > 7 Bi4l)

"5 CS-Coding Sequence (=2 —F 1 > 7' FiiH)

8 T_Transcription Termination Sequence ({5 5% Fi41)
7 OR-Origin of Replication (£ f[H A RER)

13
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B HERREESE DFKRE

O HBE T FEEMEE, /el 7T Bk~ ——Zomofts
IZER DRERLEE SR T NN DR RE

AR Z N TEr 2 OERICHW BT 5 2R ORERE SR OB ILE
1(pl2~11) (TR L 7=,

AR Z b U r 2 02iE, K cpd epsps BB OV EAIN TS, 20
W75 cpd epsps EixT-1% e35S FrE—XZ—L hsp70 £ > b OMEAEE
(e355-hsp70) (Z L > CHIHI SN TWD 720, Atz hvEna v Ol E
CP4 EPSPS & HEITMARAF R R EHRA LTS, o7 me—F—L A
Fa AT HONWT, BLFIZRE#T 5,

Az hvEn YD e3sS e —L—F, WV T TV AT A
JLA (CaMV) 35S 7' — 4 —% & S ITHER & TV 5D,

CaMV 3557w &— & —|&, —MxHIIC H AJBIR 12 Ak CHEEICHKELS
HH7aE—F—L LTHMLATNDN, BEOTRIZB N TETOMAES
R CHEICRBE S B2 DT TlEAR W EngsE ST % (Benfey and Chua,
1989a; Terada and Shimamoto, 1990; Williamson et al., 1989; Yang and Christou,
1990), F7-. HEx efMFEIZIBV T, CaMV 35SV mE—F — & L 72 %
IS IEBICBIT D LR—F —BIE T A ORBRBIIMETH 722 ERWE S
TV 5 (Sunilkumar et al., 2002; Wilkinson et al., 1997), %52 b v 2> D1k
MICEBITHCaMV 3B5S7 B E— X —DIEMEIZ T b TN TH D Z L n3dfE S
TV 5 (Hamilton et al., 1992), CaMV 3587 11 & — % — % W72 BRICHER T
OFRBNMETHHHEE & LT, CaMV 3557 1 & — & — DO EHIH I TE R 45
HI7e BB AT 2 S AEHT L AV R FELRNZ EMEZ BN TWD
(Eyal et al., 1995),

ZDCaMV 35S e E—F —|X, RAL L ARV RAAL U BOLIERIN
TW5 (X 3, p15; Benfey et al., 1989b), N A A > AlZlE, FYeE—F—L L
TOREZF ORI L O T 1T — & =52 & 282 A 2Bl iR
1OFENRTND, RAL VU BT, Vet —¥ {52 mD oHEL AT

RN LR — A AR IR R G AT ONAIE AT RE 7R BE & A2k 9% (King and Stansfield,
1997), LAR—F —@BE 3L 7 n e — 2 —DORBEXZFEH T 570l s, &5
TaE— X R A LR — ¥ BT OBRSNCHES ST 2 LIk Bk BV TED
HHEXERET DI LN TE D,

14
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HECH DN EEE £ TS (Benfey et al., 1989b; Fang et al., 1989; Odell et al.,
1985), — T, MMz bvEna VWL TWD €358 Yt —HF —
. FAL U ADERIZRAAL LY BEZX T LADIREET2 DAL TEY,
CaMV35S 7B E— 4 — L DEWVEI R ALV BEL1OZLALTNDI DR
Tohb (X 3, pl5; McPherson and Kay, 1994), Zd Z &6, CaMV35S 7'
FT—H— L, e35S Y uE—H —DIREEMREIZED LI TWAENR, 0D
AR RO RBBERN I LD vt E2 oD, EBICA#BEZ U En
gL lE—De3sS T uE—X —E AN TREE AT/ b UEr a3 DO
By R ONE ~— B ClE, 28 CPAEPSPS EHE ORBENMETH 722
EMHERR STV 5  (CaJacob et al., 2004),

-350 90 18

% CaMV 35S
I |
DomainB Domain A
351 90 -350 90 8
*H e358
i | |
DomainB DomainB Domain A

3 CaMV35S7 12— & — % (Re358 7 1 & — & — D ik °
OB CaMV35S 7 & & — & — DEE B RRIRTEALIZ IS LTV 5,

T, AL bUETR 2T hspT0 A > b BEA L HAE, AH
iz b UER 3 DORZE CP4EPSPS EHE DR BUKA L ZEIED Z &7 <
(Brown and Santino, 1997), ¢k & OMEMERKRIZ 3317 % t8Z CP4 EPSPS &
HEDORBZED 572D TH D (Callis et al., 1987),

B AN A b U EE 2y OfEHIC AV B L7z €358 7 1 E— 4 — & hsp70
A > b DA (€355-hsp70) 1k, T TITH R B O AGR A % 7
DB THEHZ AEY) (NKB03 KUY MONBL0) IZHB W T HEA SN TEY .
O b O TR BIREE 4),

PR F ST ISR B MR B A D BRI B ACE v o MR R E T 5

15
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@ HHRHET R O8I~ — 4 — DRBLUZ L 0 B S5 B EOBER
UHEAENT LAF AT H 2 LRI E RoTHWBEAE L
MR E T 2R AT 08

BREA] 7Y AR Y — NMIHEINTEMEDO G EBR T XV BOELSKRE TH D v
FIMEMREHDOREZED 1 > THDH5-T /) —/LELEL X I[EE-3-U R
ARk (EPSPS) A BHE L, Mlastz 51 & =3 (Franzetal., 1997), AHH#L
ZbhUEr I VTEAINT-WE cpd epsps En BRI HkZ CP4
EPSPS BEHEIC L V. BREHAIZ U AW — Mm% Ko,

U Z5CP4 EPSPSE HE . BEEND T L VA v L ife LB/ 7 3 BEELY
AT HNE I, T LT T —F_X—Z (AD_2010)° % HV TFASTA
BT Y XL EEET D 8 DOT 2 BRIC X DMRIMERMBE 21T - 7208, BE
FNT VIV EREERNIRLINME D B H BT D Lo T2,

@ HEORSRHREZLLSE L HEITLONE

EPSPS & A IIHEM)SOM AW R A O FRT X/ BARRE TH D v
X IMRIE AT 5RO 1 D TH Y | HEYH CIIEERAE ST AFIRITAFE
1£4 % (della-Cioppa et al., 1986), =% I FefRIR IIHE N EET D IRFED 5 4y
D LIZEET 5 EZE 2 b EHERFHHREEE TH S (Haslam, 1974; 1993), A&
REEIL, ZOE—BIICEET 5 3-TAF-D-T I -~ e g7
> F# (DAHP) & Rk#EHRIC K- Tl 23 THIf S5 23, DAHP /6= Y
A IR ERR SIS E TOWMED R E S A& AR K > THE -
I S D FTREMEN D TIRWZ E B 62 STV 5  (Hermann and
Somerville, 1983; Weiss and Edwards, 1980), = ® Z & | EPSPS %& [/ 23 AR
IZBT AR T eWZ E AR L TEY ., LA -> T, EPSPS {HMH
HWARLTH, ARBEORKEN TOLHEBRT X/ BORENEGED Z &1X
RN EEZ BT D (Padgette et al., 1996b; Ridley et al., 2002), FEEIZ, #
? 40 £50 EPSPS HH'E Z AT MMV T HRET I BN
RN IR ERME SN TEY (Smartetal, 1985), MMz T, €W
Vb e B R=—=RN I N E TIZRESE LIZBRER 7 ) R — NEEY (&
AR, FEFX, U, bytuway, TATFATr TUHA) OB

® FARRP (Food Allergy Research and Resource Program) AllergenOnline database (FARRP, 2009) (Z %
BENTOVBESINS R DT — 4 =2 T, 2009 4F 12 A OB T LATL HEDT 2 RSN G
ES AN

16
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OB O Z M OFH I OEE T, Z OB MEME O 7T X 7 B E
FRT, BEERT I/ BEAEICTTOIFMIBRZ FY & O THED RN &
DHER SN TWD, 2B DI &% EPSPS 4 HE DA 1T 5 Aoz sk
TN 2 X FL TS

F£72. EPSPS EHEIIA AKRT ) —/LE LY Rt (PEP) & 35 2 lR-3-
U UERYE (S3P) /5. EPSP &KLY L FREE (Pi) A4 U 5 Al RO % filitd-
L% ToH Y (Levin and Sprinson, 1964), Z L5 O FVE L B BN D =
EDRHHILTWD (Gruys etal., 1992), Z i1 & LISMIME— EPSPS H H'E & i
TAHZERHMOBNTWNDHDE SP DHELUETHLFIMTHDH, LnL,
EPSPS B HE DT F I KL N S3P & DMNIDOWT, KGO Z Y B X &R
I B (Specificity constant) Kead Km OfE TEEEE 45 & . EPSPS & HE O

X I L ORICHFFRMEIX, EPSPS EEHE O S3P & O RUSFFEMEDHK) 200 17
D 1IZiEBE T (Gruys etal., 1992), % I /Y EPSPS & HE DORE & LT
Jia g2 ATREME I3 6D TR,

(2) ~7 2 =BT DR
A AP OHE
KMz Py Era oERICAVWLRE T T AI R - RNy H—

PV-ZMAP1043 %, E. coli HH3ED -~ % —pBR322 (Sutcliffe, 1979) 72 X% ¢ &
I ST,

=SS
O X7 X —DOH FE M O FEf A

Kz bvEravoffHicHWs LT 7 X
PV-ZMAP1043 O F:4513% 8,946 bp TH 5,

171

By z—

@ FFEDOHREZ A T HHERYN D 585815, OHE
E. coli IZBITAEHERT ¥ —D&ik~— I —8Br L LT, AXTTF /=

ARA RNV b~ AV NKT HIMMMEZE ST D E coli D FT AR
> Tn7 IZH KT % aadA B{57-72° T-DNA fEIEAMNCFEEL TV 5

17
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@ NI Z—DREGMEOA MR RGN G T 556132 O1E EHICET 5
CEE

KA Z— DRI S AL TR0,

(3) WEimF-HHx AW S ORI

A 1EENICBA SRR 2R ORERL
EENICBASNTEART T AI R X7 X —ORBEEFHEIT (p12~11) (Z50#H

L7ce Flo, X7 2 —NTOMEEEEORMRER ONLE & HIREEHEIZ X 5 )
WrE Az I B LTI, 2 (p11) TR L7,

7 EERICBAS NI ERR OB AT

PV-ZMAP1043 ®Hd T-DNA F8I8 A 7 7 a0 57U o AyEIC LY . F o b
RIS S D HER b 7' r = o il (AN & FEBIR] x Hill O ARZE
ARITEA LT,

N B AR OB R ORE
O EEEIBA ST oo ik

ek b o v [HEAVRIC © & FEBAR] x Hill DRI A 7T A
K« X7 % —PV-ZMAP1043 % & ¢¢ Atumefaciens ABI £k & @ isss L=, R
R Z 7Y AR — R RO NAR= U A TN U7 R R e~ L7,
TR L TV DR Z @R D 72 DICBREAI 7 ) R — R &2 Lz,

@ BOBANTENRT 7axy 70 g MEDOGEIXT 7 a7 ) g LD
HARDFRAT DA

TINNR= Y I LT R ER B R I K 0 | IWEEEBRICH W =T 7=
N7 TV LAEEKRIIRESNTWD, 2B, A hUEna|Zry s
NI7T VT LAEEPNEFEL TWARWT LT, IAR=2 U RO #C
ALz FUEravE B LRI, 2o LT a7 v Apa

18





10

15

O=—NERENTWARWNWD E2EIET 52 & TR LT,

@ BMIPEBASNIZMIEN b BA S NIk DAY OFLERTE 2 s L
TSR WREEI ISR HE U 72 Rt € Ot D A S ARNE R BRI 02 70
THRZIEEST D 72O AW DR E TO B RO

SRR S B ETHME S TR DL BB E R (RO) & BEICE
L7, =@ ROEKICHEE R v oo 5 fE [ X IERR) 28T
BOEFLHMEAEH L, £0% 3MIRE LR Z# VIR LTz, % Oife ChriE
7V R — F~DOthE 2R Lz, HICL Y EABRLRTFZHRENL, &
P KNI AR DA Z AT R OIERERFERE OXI R & Uiz, TORER, ik
BN L RFE E LA by B r a s R ® ik LT,

AR 2 N U E R 3 VT T 28 ANBE O, BABEFORBELOL
EMENR NN E CREEZSGHREBRICHOW = RIc o0 T, 4 (p20) D
BRIXNCFLHE L7z, 7eds, AKRGEORSIL,  [#4Mic> = FERR] BC3F4
A KON [HE4M o X FEBAR] BC3F4 %7 & IRAET 54T DB ASHLFE
Tbh b,
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[#E44 R c > & FERIR]

AfHHLZ U Ew OB

[#EA4 R c > & FERIR]
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(4) MBS LTI O AR RE M OV AR IS K D TR S B D 2 e
© BA SN OERD DFAES D 5T

AR Z T a2y OENGEG AR ORICIFET D0 E D hEdiE S
Hlew, A Z b UEw a2 OEEARICBW T, BABKBTFOSHEE
A ZFRRE T LT,

PRERICHE T 5 3 AR (X 4, p20) Z#1EHT 272912, 7 cpd epsps
B FA2RETHTLA2ARMEEZ U Er a0 [+ Fh2-2 = FEFAR] BC3F4
A SZE cpd epsps AL T & BF 7= 72 W EK a2 SRR (AR o & FEBRR]
&ML L C TR [#4h ikl > % FEBAZR] BC3F4] BCOFL A EH L7z, 55
Nz Th[ [#4Mc > = FEBHSR] BC3F4] BCOFL fHARIck L, [#4 iz H &
FEBAR] ZAEBLE LR LASEL 2TV, TI[ [#E4MRkIC S = JEBR/R] BC3F4]
BCIF1 #AREZ/EH L7z, S 6T, TI[ [#44 > = FEBHR] BC3F4] BC1F1
AR T cpb epsps iB1n -2 ~T 1 CH T DEIRZ BRIEA] 7 U R Y — NEcAh
IRV REK L, BERELLEZ1T-> T T [#:4M4ic> % FERIR] BC3F4]
BC2F1 #ARAZ/EH L7z, A&, TL[ [#44ic-> = FEBH R] BC3F4] BC2F1
AR T cpd epsps 1512 ~T 1 CH T DEIRZ BRIEA] 7 U =Y — NEcAh
X vEE L, BT 5 Z & T T [+ > = FEBHR] BC3F4] BC2F2 i
REEH LT,

D 3 AR (TI[ [#A Iz = FEBH K] BC3F4] BC1FL AR, TI[ [#:44 51
(22X IERR] 1 BC2FL AL OY TI[ [#E41M ki > = FEBA-R] BC3F4] BC2F2
HAR) 2BV T, L cpd epsps Bin T DA A FREA| 7V A — FARIZ X
D RS U7 Bk 2 - Tl A 3R E 21T o 7o TR AR D & FERR]
BC3F4] BC1F1 AR KON TI[ [#:4Miic > % FERH/R] BC3F4] BC2FL AL, 1
THACET T cpd epsps B+ & ~T 1 THT DK% k2 cpd epsps EixT-
RO [HAIC D EFEBIR] ERFET 5 Z LI K VEH L TWAH T2,
2 cpd epsps BAnF DOHELOWIFHEIX 111 THoHEBx b, £z,
TI[ [#E404 > & FEBRR] BC3F4] BC2F2 AT 1 HARAT T2 cpd epsps
B TE~Tr TCATLHHEKRZEELAET D Z EICKVIEH LTV 20,
UZE cp4 epsps BAL T D BELL OWIFHEIL 311 THDH EFE X LT,

A "IRBREDFER, ST E1T- 72 3 TRV THEANE & RHEO R
At FHAEBEZEIRD Do T (F 2, p22; BIEEEL 5), LT, A
iz hUvEravOEANBEFIFREAEEIFELTWD EEB X LN,
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£ 2 Az U EB IR D EAE G OB

ek S 2 HHE ) 5
v - " X p i
MBS | Btk | Bk | Btk | REME

PR AR

Ti[ [t FhIz > & FE

- 238 109 | 129 | 119 | 119 | 168 | 0.194
B-<] BC3F4]BC1F1

Ti[ [t FhIz > & FE

- 290 145 | 145 | 145 | 145 | 0.00 | 1.000
B<] BC3F4]BC2F1

Ti[ [t Fhz > &I

- 1107 | 820 | 287 | 830 | 277 | 050 | 0.476
BA-<] BC3F4]BC2F2

LTI (kR4S o & 3EBER] BC3F4] BCIFL fifk o> 238 flfki: 3 RO B, TI: [ (A4S
> Z JEBAAR] BC3F4]BC2F1 fitfXd 290 (& 1X 2 (KD BHAR, TI: [[#:44 12> & FEBA R ] BC3F4]
BC2F2 A 1107 fE{A&1% 6 fE R OB BE S 7z,

2 Y28 cpd epsps G T DR AR D721, RS 14 ARICHREA 7Y =Y — h(1.89 kg a. e.
lha) Z#f L, 5 HIZRICKHEIE Lero 7o b D&k, R L7z b D& 2k &l L7,

3 R 3 R BB DB A B A T FRBUE TOHT L72 (p<0.05),

@ BASNIERROERY D 2 B —H K O A S TR OG- D8
AR BT DAnEDO L EM

YT ay MW X D EAEG T O OFE R, Az v En o
SO ) LAFDL HFFCL 2 —0 T-DNAFERASHHISA TN TS 2 & 23k
BENT (BIEEE 6 D Figure 4~6, p38~40), *7=. T-DNA I LISt DS
BRI A STV RWnWZ LR I (BIESEEE 6 D Figure 7, p4l),

S BT ARG TIXEE L CHRINCGESE LT D 2 &3 EEH ( (444
> & JEBA/R] BC3F3,  [#4Misic > & FERI/R] BC3F4, [#E4M iz o &
FEBHR] BC3F6, [#AMRLIC D X FEFH/R] BC3F7 KON [ [#EAMEIC D = FEBH
<] BC3F7 x [#EAMRAIC DX FERA/R] 1 FL) 2B A7 my Mol &
DR = 7e (BIREEE 6 @ Figure 14, p49),

@ YR EICBEH o = FE L TV A5EE1EL. T DN L T 5 20
LTV DR

1 a =720 TEY L BIREE 6 O Figure 4~6, p38~40),

TAR IR S N AERITAR B HERIR OO ELIL A AT Vo MR SR ET 2
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@ (6) POIZBWTEALRNR SN DRI HOWT, BRSO FTOfEE
] M OMHAR ] TORELO L EME

VEAZrT7uy MKV Az N UE R 3 oA ([
SR D X FERHR] BC3F3,  [#:4MIc > = FERH/R] BC3F4,  [#EAM A
ZJEBAR] BC3F6, [#AMFAIC > & FEBAR] BC3F7, [ [#AMFAIZ D & FERRAR]
BC3F7x [#:AMfiklz > X FEBA/R] F1) (23 TZ CP4 EPSPS HE HE NEE
LTHILTWD Z LRI BIESEE 7 O Figure 1, p15),

KED S5 HETDIES (T—h Y —IN, TAFT TN, 4V AN, 4T
4 TFWBEOFRT T AHM) IZBNT, 2T 3 KETER LI AM#HRZ
KU ET I ORx ROV > TV EBRELL . W% CP4 EPSPS & HE D%
BliE% ELISAIRIZ XV T LTz, 2D b4 0T 4 7T MOIFHICTE TS 1
7y ROV T AZONTIE, DA X RPBALTWABZENLRH -
el ATIIEEER Uo7z, L7eo T, 5F 14 3 7 & odricfiak
L7z, AfHax b UE v 3 v OKM O CP4EPSPS B HE DI &%
F 3 (p24) \ZREHE L= (BIREEL 2 @ Table 1, pl7, Table 2, p18 &% U\ Table 3,
p19),

MBI 22 CP4 EPSPS & FVE O BLE O EIME M OFiHIL, 4 14
P77 DoH 6 TV THRIBIRFYELL T, 6 %71 T 049 pg/g fwt
(0.18~1.1 pglg fwt), 2 > 7V THERRE TH -7 (BIWEEL 2 O Table 1,
pl7), ZDHIERHE TH-T- 2V T TR, & 20 T-7-& 2 A, 11
HIXkZ CP4 EPSPS B HE MM S =2, 2 B HIZBHERMELL T Th -
Tl O PR RHT 5 2 LN TE R o T, HEOKZE CP4EPSPS & HE
R6H TN O TIRD bV & LT BRI DB IZ k2 CP4 EPSPS
BHREZRBLT DB L2, FERICB W THE DA CP4 EPSPS H H
ENFEELL T = ATHEME (Cadacob et al., 2004; Hamilton et al., 1992) 72335 x &
i,
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#£ 3 KEIFEICBITARMBZ N Yo a3 OKHERD W ZECP4 EPSPSTE H/E %
£ (2008 4, K[E)®

k28 CP4 EPSPS & B (FRYE(R 7E) 1 TR
1 EHEME % E K i T BIE
_ (ug/lg0 ﬁﬁ)@d (u%goﬁ(ilﬂ%ﬁ)“ (ng/g ik )
% ~5 T -
(OSL-1) 25 20-28 75— 140 400-940  0:069/0.137
-3 o _ 83 (25) 410 (130)
(OSL-2) 6~8 = 32-46 30 -110 130 - 560 0.069/0.137
(OS%LG) 10~12 4] 41-67 g% 9995) 221%0_(1‘1)0 0.069/0.137
ohy _mm w7 B W68 oo
ok e 118-182 30079 12089 0.16/0.228
<LOD (NA) <LOD (NA)
NA NA
1 S Z A 58-81 0.099/0.137
0.49 (0.36) 0.87 (0.70)
0.18-1.1 0.25-2.2
o o ] 9.4 (0.97) 100 (12)
% LA 58-76 4 097 a0 (2) 0.121/0.137
o 5 _ 38 (14) 120 (48)
o L4 vy 83-116 S84 2008 0.069/0.137
eSS pEs 124-180 463 e 0.069/0.137
osRy 2SN 2228 81 2] so.01) 003300068
OsRy) O8N 3248 8329 sao5a) 00330068
OtRa  0~12EN 4167 23 3@ 0033/0.068
(O§§_4) HERER 54-73 AR 3366) 0.033/0.068
(Wﬁ%m) ey 83-116 262 2@ 0.033/0.068
g 124180 86 J2C0 0.033/0.068
oswpyy 2SN 22-28 37560 S0 g 0.069/0.137
oswpz) 6B 32-46 P 300 azp  0-069/0.137
oswry _toesem are7 50 20 agh  0.069/0.137
Hb - 1 37 (6.3) 240 (42)
(OSWP-4) TERE L A 54-73 3 a7 150 - 340 0.069/0.137

1 OSL= over-season leaf (2£); OSR= over-season root (kt); OSWP= over-season whole plant (Ht_-45)
5  ZERHL 7= ARk £ T Be
SEAE ORBEIT MR OERERZE ((BINISRT) TEESRTWA, 72, EAE O EE T
DFFFE 1g H72 0 O pg TRSNTWD, FHE, EERAENR O (&/ME - &KE) 32To
FEHTHRIRSNEZNZNOMBE T L ICFRIN TV D (IR WIHEERS) LiEmEZRVWT, &2To
F%R T n=14, B (WIHIEEAM) 1% n=11, 1E#1E n=6) . NA: Not Applicable (i%4 L 72\) ; LOD=limit of
10 detection (f& iR 5Y)
Y EAEORBLIEIT ML OB ERZE ((EINIORT) TESRTWS, £, EAEOHEEITER
DFIEE 19 H72 0 O pg TRIN TV D, FEBREITHREEZ K007 — & K 0 1572 i@ K Tk
L TR®D7Z, NA: Not Applicable (7% L 72\ ) ; LOD=limit of detection (ff HiBR )
P ETOIFHOARMBZ N 7Er 2 VR OUZE CPAEPSPS EHE ORHBITMHBALLT (LB
15 n=6) # L <IIIFFEIMETH o7 (FB; n=6), 2 » FTDIZEN O O 7 Vid, RS R
ThHolleOHBEIZITED o Tz,

SRR S M IFRITAR B HERI R ONEOETIF AAE v MRS ICRIBT 5
24
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® TA IV ADEYGEE DM OREEE 2 88 L TR S VTR D B AR ) 51
BREINLIBENNHLHEE, Sk EEOA &K O

BA S IERE ORAN I mEZ FIRE L T DEREIZ RV, 7 o L A DK
Qe DA ORI 2k L CEAEBEY S InZE S LD BL UL,

(5) EAnT-HAH 2 LM DR K O O I VEIE DN 4 & DI EE K OME M

ARz N 7 E R 2 UIXPCRIEIC L DMK OFEBIAFRETH D (BIE R
8):

BEICHWS DNA OEEIL, PCR O 1 4720 5~10ng T 5 = & 1 HE
BENTWT, DO (V=TT 4 A7) ZHOTHRETE 5,

AIEOEEMELZHERTHICHTZ0 . LEMIEND 3 5DV —T7F7 4 A7 %8
BL, ZNoE2RECEY 3EGHITHZ LT, EWERDAMELEZ Ny ER 2
Vb LI Z hUEra v E ) R Lz, RIS, KLz N U E
Doy RSN L~3EMED) —TF 4 AT 45T E . AL
JEHAZ P En a s LHERENTZ L ~3HEMED Y —TF ¢ A7 )36 45 Y
TNVERRL, ToE I BICRIETHIT L, ZORR, Az hUEo
I 45 BT A4 TV, 1 Y A BMARRMER R R R LT DT
XU, MMz FUEm o 45 T 44 H UM, 1 Y LN
IS & s LTz, 230 D DA MR K OMABGIERITFFA EAETH 5 5%
WZIE > T Teh, AR OMEBGIER G2 R LTz 2 o 7 Uiz onTiE E
578 DRRGEII T/ o T2,

(6) 15 EXIIEEDBET 20 O E OFE

O BASNEROERY ORI LV 5 ST AR U Fr
PED BARRY 72 N

ALz S UEr 2D CP4A EPSPS & HE IL AR AF A 72 R BIAE &
R, FOH, AEERZ BT E T o IREA S Y RS — BRI X0 e
e & 70 D DI RAEAR AL S OMEME AR FEAHAR L PR E A 7Y AR Y — ML =3, K
FHLZ U ER AT ORMEL R T D700, LITOREBRZIT > 7,
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(FERFatt e OFE R e B D e ]

AFHZ b U n 3V ORERZ Y R — BRI D HEEAR TR & TR
T 572, 2010 4EIKEORRICE W T, BREAI S U AV — M ICBIT 5
e Fat: X OTEm I DWW Tl 21T > 7=, #ABRIZIZHC50 BC6F4 AR A it
L7 (X 4, p20), BREAIZ U AR — RE2HAR Lo 2546, BREARZ U R
P— hOEE OHATE (0.84 kg a.e.%/ha) ZIREOT-DOIEITHAEB TH D 3
W] (V3) OIRIEAT LIZEA. = LT 3 W (V3) Iz CTHERIZ R <
b5 8 HEH (V8) KN 10 HEMH (VI0) ICHUm L= DA : 'R 2
DIEHFNE L OTER RS A Z-N L 7= (BIRE R 9), S ERORERE D HERIL L 72
5 S D/ NE % Alexanderd: {4, (Alexander, 1969) (= X A fEMHfatt oA Izt L,
O &2 ToONEETEDRE (TREVROETOIER) OREICHK L
(BIFREE 9), e OFattix, Alexander¥: a4 | CBAMNEE F CHRIZ SN HEIC
*F D RFACH OFIE (%) TR L=, £7-. {EMREOTED =D, KEE
DOHERE DRI L 7o/ME (FEMmtetE OF&E CEM L=/ MEZERL) itk o—
A, FHR L. oIk s RIS RO R F I L=,

THEOFER, TR OTE#eEiz BT, BREAIZ ) ¥ — k&2 8fi L
oAz b UEr a T LRRER Y ARY— M2 3 W (V3) I L
oA Z b e a2 OISR FIAEEZEITRD Lo o 7 (p>0.05),
LU, (BBt OER#EIZ W T, BRER 7Y A4 — &2 HE L) o
TeARfEaz b yER v L 3 HER (V3), 8 FEH (V8) KLU 10 FEH (V10) 1ZH
LA NV E v 2O THREFFIIAEZDFR O bt/ (p<0.05) (&
4, p27), F£7-. BEAZ U RV — FUEBOKRER 2 F ' n o> ek TarE
ZX 5 (p27) (s L7, BEMEE T2V T, Alexander efa, U 7= fa BB 1T 4660
Yt SIS A TR Z (I 5, p27: A XY B), RfatEfEmid et S
WNERREICY A SUEA TR 27 (X 5, p27: C),

° ae.; acid equivalent (FEHL5T), FRECAIRIANT, AR DDBEDOE LD THET DAL, 1
DIECTHIET DA LR H D, AR BEOR CIHET 2546 IEHRIEEECcH Y |
HONITRANC Lo TR D, BREAIOBAAREE L CRAITOAR Y OHORE R LG E,
YE LR 53 D H 70 2 B O ] CUERIEME 7R TG MR AL Sy S D HLHGAS T & 2o d TEMER Y & LT oz

HEZUHEHEAN E L THW,
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* 4 KAz by o 3 OREA S ARY — MU X S ERTE (%) KDY

ek o ©
AT AT bj*ﬁﬁi
3 3 = =
NyE == FyERIY 39 (V3). 8HEH (V)

MR A 3TEM (V3) ICHU v 10 B2/ (VI10) I Bk
ek RetE EHE  EvEREE M EERE SE¥IE EHERR =
EBFatt (%) 96.9 1.1 90.7 5.3 0.0* 0.0
TERHa 2K 2,515,000 96,640 2,781,111 209,459  1,188,571* 151,743

LER/ 7 2 > b, 10 K€, n=10
5 *RERZ VRV — NMERAOAMM L U 3L 3R] (V3), 8 TS (V8) KN 10 HEH] (V10)
IO U 2> O TREFPIABEENRD b Z L2 RT (p<0.05),

10 A. B. V3 (ZHiAri C. V3. vs&o V10 A

5 BRELHIZ U ARY— MLUEGOAHEAZ bR 32 OfER (Alexanderdy(h)t
A. BREAF T Y R — N EHUAE Lo o7,
B. @HFEOMREAIZ Y AP — bk (0.84kgae/ha) & 3 HEM (V3) (A LT,
15 C. @EEOREAZ VARV —b (0.84kgaerha) Z 3HEH] (V3).8HEH] (V8) K TN10EES (V10)
WA L7,

[#DZEHRIC L DRt OMERR]
20
FRECAI 7 U AR — NBUARIC K D, Az N vEva oot zilas
BT, #OEHRICET AREEIT 72,
—fRENZ, FUERavOFMEECNA TV v FEFOAFERY TIX, H0%E

W0k s 12 208k S 7= TSI AR B HERI R O O FHEIL A AT L o MRS IR BT
YoR N 208 S 7 TSI AR B MR O O FHEIL A AT L o MRS IR BT 5

H
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HIIIER ORRMEDFRE L L THWHLNTE Y . $OZEH O KA — A
HEVERFAE ) DI D AR FaZ W5 72 DIV BTV % (Beckett, 1971), A
M Z b E T 3L, BRI O BREA] ) Y — RIS X0 AR
PHEARFS & RARIZRRMED B DM OFERNILE SN D Z &b, #HOHO RN
LA Z PR avOAIMEE A LT,

BB, FHORHTI NV R a U RERERRSELETOBRBEO—HTHY
FIDZEHNIL Z 22 ETE SRS D Z L id i,

ALz NV Em 2 O ORME L MR 5 728, 2010 4FI2 K E O 2 TR
EH 7 U R — M ZICHB T 28O MFIZONWTHELITo 72, ARITIX
HC50 BC6F4 A2 {Lik L7 (X 4, p20), BREHIZ U R — b &84 Lieo-o7-
B, BREAIZ Y ARV — O O#AI R (0.84 kg a.e. /ha) % 3 FEH (V3) DA
(ZEA L=3a .2 LT3 3EN (V3) 12Nz T 8 M (v8) KTN10 HEH (V10) (2
B LG8 ORIz N Ut a v OfEmofettt, WoRE»bESH L
FOZEHERE AR L7z BIREE 9),

PEOFER, BREAZ U RV — 2B LR Dol a L BREAI 7Y A — K
Z 3 HEH (V3) OARITHUN LI HEAIEL, HORHENETORERFIIZIBNT
100%CTH D AEBHIRIZAIFRTH D Z NS NT=, — 7. 3 FEH (v3), 8 HEH (Vv8)
SN 10 ZEW (V10) 1ICHA L7238 ORI b v Er a v 00T 0%
THY., EHERRTHD Z LR ENT (F 5. p29),
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15

20

F 5 AfHHZ bUED I ORERZ Y RS — MRS X DR SRR P
WOZEHE P (%)

BREA 7Y ARY— N ECR R BLERIRFIY

s90* S90 + 3° S90 + 6°
A 100 100 100
3HEH] (V3) ITHA 100 100 100
3TEH (V3). 83EH (VB) 0 ; 5
B ON 10 3EH] (V10) (A

"EAR/ 7w > b 10 KB, n=10
2R RO SEEEIE, FHE ([(LP x 0.25) + (MP x 0.5) + (HP x 1.0)] / fE{A%x100%) = & v k7=,
X o> LP (Light Partial) 13 1 1844 7- v 10 LLF O# D ZEH A MR S 7= 1A%k . MP (Medium partial)

=

1 fEEYS720 11 DL EDOEOEHDHERINTZ b D TEEDOKHDOZEHA 25% A5 O A%, HP

(Heavy partial) 17" > b H 25%LL EO# DS 3RS S V= E K5 A2 =3 (BIEEEE 9).
SHOZEHRO T, FREA 7Y A — MBS N T, R TOMKTHE S,
#590: 90%LA D EMAICHEAR O 2378 Bz A

®S90+3:890 /25 3 HELICH =5 H

®S90 +6:S90 725 6 Hi%ICH =5 H

PLEDRERN G TEFeME, TR OO HFIZIB N T, BREAZ U R
P N A Lo A A h e oy CRERI S ) R — % 3 TEH]
(V3) IZHA LA b B e a v oORICERITFRED LT, 3EH (V3) D
A2 bR aVICRER ) RV — N R T 5 2 L BNEERRR R
THZ LI W E WS ZENRENT, £, Bt TERREL O D% H
FITIBWT, BREH 7Y AV — b 2B Lad o oA R P U Er o LERE
F7U RY— b % 3FEH (V3), 8 M (v8) KLUN10 ZEH (V10) (27 3 Al L
TEARMMAZ b UER aORICERENRD b, Az b UEr a4l 8 BEH
(V8) KLU 10 ZEH] (V10) (ZRRHAIZ Y AW — N &2 Hch L=Sa, M ERFR L 72 5
Z MR ST,

V1o 20 ST BT AR B MR R O O FHEIL A AT L o MRS IR BT 5
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@ LA FIZHT D AR U AR IO\ T, Bin A 2 EZEY L 18
FTORT 558 O E OB OMEDH R OFEN H 55813 O
}EB

2010 AT HARE ¥ MRS A NSRS D RRBEIZ 55 12 6 W TASKH L
2 hUEw a ORBIGRRET o7, RBRICIIAHEBX FYER O
[ (#5422 & FEBAR] BC3FT x [#EAMIC D& IEBAR] ] F1 HEARA AL (X
4, p20), XITROIEMIZ hvEr T L LT, Az hovEno o b FERE
DBIENE mZF2 [HAIZ O EIEFAR] ZHW e, 2k, (KRR
DOUWTIE, 2009 4EiIZEY U b s B on=— CKE) DA TRGEIZB VTR
SR 3 L7,

a JEREM OVEFR OFE

FERER OVEB ORM A hie4 5720, 12 THH (FEFERIV (3 B). BIER (%),
KEREFhHHE (H B, #8HEE (H B), & (em), AR (cm) | 500 2%,
AL R (H B), IESI O EEE (kg), R, Rifh) IZOWTHRE LT,
P, FEEBRERO T2 O RMOK EEREFEERIE A L EL BB 1T T 72,

ZORER, EH O I EICB W TOA, Az by a v RO
ML hUEr v OB TREFFMNABRZEZNRO DL BIREE 10 ©
7% 3,p10), UXHEHADOH FITE O EEIL, A% b U Er 308 0.72 kg, K
FROIEMHZ v 7T a2 078 kg THY ., Af#az hvto v DNk
moTe (IESEER 10 O 3, pl0),

b BN T D ARIE ST SR

AMHZ b UEva v ORI FUERr a2 EOMOAEFYIHICE
AR TEZ ik 5 7291, 3 EHOMEWIR A B 12°C, &[# 5°C D&
T20 HMAE S Bk, HoL, AFEM, AFSL UM FEE ChffE, ik
) IZOWTHEEIT- T2, £7285 L LT, 4 HOREERWEIZOWTHHE
REICIAA L7,

ZORER, ETOHBIZBWTAMMBZ hvEra v ExBoOIEHBLZ Y
Era VOB THRIFFMIABEZITED Lo 7z BIREE 11 @ Table 4,

BAEA RO FIgHi< a~g ISl SN ERICR B AR ONEO TEL A AT ¥ MER
SRR T S
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p19).
C RADBAME ST BE M

N Ew o IR EAEEY CTH Y . BE I, EEER. AFITHRICHE
T5, BAERLTRERAT L L0, BAAAERET DI LTy, FEERIZ,
WRREE S OB MERRBR X TS S WA Z b7 E 1 2 KOS 0O FEH R
2 hUEra ERRAMO% b EHE AT I, 2010 4 11 A 8 HICHLHUE
KROBEEITHT=N, ALz hvEra v K OKHBOIEALL: hvEra s
EBITHFE L Tz (BITREEE 10 DK 5, pl2),

d 1EBRORMEL YA X

AfHz boEo oY ROSHROIEEILZ FUEr o & HICEWER T
ZRLTEBY., ZTORMEICKERBEBWVZRD NN T-, £-EBHOEES
KEZIZHEWTIRD SRR -T2 (BIEREE 10 DX 6, pl3),

F72. 2008 FEITKED I A=Y MO THREE S AEBBZ FvEn oy
EXTHRDOIFHI R FUEm a v bl 2RI L, £ ORME K O A X & ik
L7o, ZOREFR., 1EMmOFetEIcis VT, ALz b UEr 2> &t oIEHHL
2 hUEBR AT L OMTHREFFIAEZNTE O b (p<0.05) BIMSEEF 12D
Table 2, p11), fEMyDOFeMEDFEEIL, AfHLZ BT E 2 22 TiH 99.7%, X
DOIEMELZ F U ER I T 98.9% TH Y, AHHfix hUERr I OEDHN
m<, 28 L U Lo pEsns il 4 SO B O (99.2 ~ 99.6%)
AN TN (BIFER 12 O Table 2, pll), 2. MO A RITHEHFHIA
BREITEO LN o7 (BIREE 12 @ Table 2, pll; BIEREE 12 @ Figure
1~3, p12~13),

e ME{OARER, BORIVE, IRIRME R O 35

FEFOAEREZFTMMT 5720, KM x bt o a2 R ORTROIERL 2 b
TEBRAUVNIOWNWT, 6HE (AR, MR (cm). MEREES (cm). HRiFl
¥, —HIkiEk, HRIE (Q) A L,

ZOREFR, RTCOHBIZBWTAMIBZ hyEna s ExtOIEHRIZ F Y
ooyl OMICHEANEREZITRD SN2 hotz BIREE 10 0% 4,
pl4),
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BRI MEIZ SN, A Py e na Y KOS OIEM#E: hv T 3y
DOINFERFIZ, B CTERICEAEN TV DNED, BB RN DO BRI O
ARSTOREZBIZE LT,

ZORER, Az FvEna  KORBOIERBEL e IO
b, UHERF OMER IR I DI TR Y . BIRGM: F CORRIIMER S /e
ST, FETREZZTD BRVZZ OERE S BRI CTH Y | OBk EIC I 1T
HEWVIRD LN o T2 (BIESEE 10 0F 4, pld),

RIRME e OVFEZFRIZOWTIL, UM% 15 HHOFE 2 v — L RITHE L,
25°C |23 E L 7 fHIRAR N T O A RS A B IRFAI IS E I L 7=,

FTORER, Az bvEna v ERBOIEMEBEZ FUEra i TunTng
BWIEFEREZ R L, FORFERITHEFIAEZITRO N o T2 BIIRE
Bl 10 ©F& 4 % 5, pla~15), Az FUErma T ExtlROIEHEEZ T
BT UIZEWTRIREEITR O v o7,

HARIZII AR MERTRE 72 T B AE I AT L TR W=D, RRHERORBRIIITH
R T,

g AEWEOEANE

Az b T T D HEMAME TS B A 5.2 HWE D EA
SNTWRNWT L EMERT D720, LEMADMERE, #hAALR B, %IERER
BiToT-, FOMR. Az vt onaL R BOERBT hvER YO
HERX DM T, TEMAEOHEE. Y XA 3 OFEIER G O E IR E
ZHHRBEZITRD bR o= (BIREE 10 D3 6~8, pl7),
3 s MR AW S O AICBE T D IE W
(1) FEHEZEDOAE

BHSIER BT D720 O, #ts, R, R &R DRI NS 2
SICHTRES 217 %,
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(2) FEMREDITL

Q) KBEZIT LD & T HHICLDHTRMENFORRRICE T 5 EHIED
Tk

(4) MBI BN LT D2BTNDH 55EIZBT 2 EME I 2 i1k
T 5D DHE

I RE IR U 7 RS i 5 %

\\\}17

A
EARNYe]

(5) FEERELETOMHEITFE —FEFEHENTE SN TV DHEREE &L OBREE
T O S DR
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(6)

#* 6

ESMCET HFEHEICET 5 1EH
KL Z b UEn a vOEMIBIT D HEERIIEE 6 (p34) LBV THD,

AL Z N v = O ESNO FEERELE K O A ENZ 31T D B R LU
AL

(441 H8ic > & FEBRR]

B, AR FUER I TOORENZBIT L HFERILIEER 7 (p34) D& B

nTHD,

*® 7

AMHZ P UER 3 ODRENZIT 5 HEE AL O AR

(441 F8ic > & FEBRR]
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W TEE & OEMS R B O T
1 BRI B AENM
(1) FEZ 2T % ATREME D & 5 B AL BRI S5 O e i

]\ U w3 UE 1579 IO EITHEA S TLOR, &I O HRER DS &
LINEThYEra YR ERRMF T TRAE LAITHE STV,

BB DEAMEICBE D 5 IPE (BRRLOET ORI, AFIHICE
Téﬁﬁmi\m¢®@§$\T%@%i&@#%f\@%@éﬁi\%ﬁ
M ARBRAE B OB 2E5) IC oW CIlIE R T 72 (55— D 2-(6)-D-a~e, p30~29),
ZORER, OVETERE L RBEISEHRBROFEHREBE O > 6, [NHEH O E
EEICBW A b vEra v ERoOEMRLEZ T 0T
At PRAEZENRD bivie (HIREE 10 ©F 3, pl0), £7-. KETE
L7 B OFRBROPEHE D 5 6, JEHOFMEICB N TAMEEX hVERr =
/kﬁ%@#ﬁ@z%W%Dﬂ/k@%fﬁ#%mﬁfﬁﬂmﬁ%ht(%
WEE 12 @ Table 2, pl1),

OAETHENf L 7= FREE RIS T DU O EEE O EIE, A
ML R U w a8 0.72 kg RHROIEHILZ FUEBE 23 0.78kg TH D |
Ak x hUERa ORI o7 BIEEER 10 ©F 3, pl0), LL7%
6, JERE K OB ORFEN NS DO EPERIZIB W T, IWHER] O ¥ &
u%@ﬁﬁﬁﬁfﬁfﬁﬂm®6hﬁﬂot_kﬂ% INFERR DM ¥ E C
RO LN ZRPNFEICBIT 2B EZ SO D O TIE RV & s,

KIETEHL L 7Bk ORI 2168 OFetEOFEEEIT, Az ~ o
FE UM 99.7%, RO Z PR A 98.9% TH Y, AKX b
vERaAVOITNENoT, L LS, Az Ut n o v RO%HR
DIz FvErR I VOMEIZELL L EL, TOERIT 1%RAHTHY | A
L Z N U E w3 U OEIXFEERE TR 4 ShFEO ERMEOFIPH L b
BWERETH 7= &b, FEMRREICE W TRD b 2 OREE DN H
BB 2EBMEEZED DO T2 S W Sz,

AR Z N U r 2 I cpd epsps Ein FAEAIINLTWD, WA
cpd epsps iEAm F 1L €358 FYuE— X — L hsp70 A > ForOMAYE
(e355-hsp70) IZ L » CHIH SN TWD 720, Afi#fiz hvEna v oA

VAR T 80 2-6)-Q0 a~g |23 & A7 59U AR D MR N A O ETIE B AT
v M A I RIET 2
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CP4 EPSPS & HE I TAHMRFr AN 2 B BUEX T~ T, Az hUEmas o
B2 CP4 EPSPS 5 HE 1%, # ~— ML & OVIME 2BV TEIFEL L 72\ s,
HHLTHMETHLIDIZX L (BIREE 1 o Figure 1, p3), a8k Ak K O
PEAFHALRR I BV TIEBREEAI 77V ARV — NI % £ 595 DI+ e e %
FHLTWD (F 3, p24; BIEE 2 @ Tablel, pl7, Table2, p18 } U* Table3,
pl9), LU, BREAIZ U ARV — F B S5 2 & EE S AU VW EKR
FHETIZBWTRERZ U RS — Mt T2 2 & BNFERICB T 2B %
D EFE LT,

U EDZ ED, BEICBT DEAMEICER T 2 EMSIRIECE 22T 5
AIREME D & 2 B AL S IR TE S V7R o T2,

(2) ZHBOBEHINE O

(3) WEDAE LT S ORHMh

(4) EMSARVEREN AT 5 B2 DA B 0|

LEDZ &t Az b Ea a IaIc8 T 2BAMEICERT 5
SN B 2 AT D BT n Sl S h,

2 HEWEOEEN
(1) % =T 5 A[REMED $ 2 B A BME Y ZE D R E

r B 20X 1579 SR O ENTE A S TLUR, B O R &
BN, ZNETHRTER IUIEBWTCHEWEOEAMEITHRE STV,

Afz bryEna v EROIEMEE: hyEra v EOM T, AEDE
DEEAME DO M % LI AE R, A A5 O VERBRIC X 0 el
FFLIRER, 2@ TCOHBICBW TR FHIAEEZITRD bR hoTz (B—
D 2-(6)-@-g, p32; BIREE 10),
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ARz h 'R 3 TIE, BREA Y RV — M A RO 4 CP4
EPSPS B HEMNHIEL L TWH N, REHEIFEEMT Vv sy L ERIZSER
rm&;zsaaﬁuwﬁém\ ENFER SN TWD (FE—D 2-(1)-2-Q), pl6), =
72, B0 2-(1)-u2-0 (p16) IT/RL7= &k 91T, &% CP4EPSPS EHE I3 HH
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		(4) 細胞内に移入した核酸の存在状態及び当該核酸による形質発現の安定性

		① 移入された核酸の複製物が存在する場所

		② 移入された核酸の複製物のコピー数及び移入された核酸の複製物の複数世代における伝達の安定性

		③ 染色体上に複数コピーが存在している場合は、それらが隣接しているか離れているかの別

		④ (6) の①において具体的に示される特性について、自然条件の下での個体間及び世代間での発現の安定性

		⑤ ウイルスの感染その他の経路を経由して移入された核酸が野生動植物等に伝播されるおそれがある場合は、当該伝達性の有無及び程度



		(5) 遺伝子組換え生物等の検出及び識別の方法並びにそれらの感度及び信頼性

		(6) 宿主又は宿主の属する分類学上の種との相違

		① 移入された核酸の複製物の発現により付与された生理学的又は生態学的特性の具体的な内容







		第二 項目ごとの生物多様性影響の評価

		1 競合における優位性



		第三 生物多様性影響の総合的評価
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9o R OB R K R
PR 1946 H 6 H

JEMOKPERR.  JRIR 182 B
BREINR A IER B

K4 HAE W MkEtt
RS RERFBAE  (UR K—E A
ERT HERAERH X EREEDD T H 10 % 10 &

H

p={11}

R BRRIZ O W TR A Z T 2V T, BB X WS O HEOBIHNI
LMD LSRRI DOFHECRIZBI T DIERFE 4 KB 2 HOBEIZ LY, RO LBV HGELE
EE

Bz EmED | Fa v BEREGME MY E R 3 2 (crylA105, KA
FRER D44 PR cry2Ab2, Zea mays subsp. mays (L.) Iltis) (MON89034,
OECD UI: MON-89(34-3)

AR FHHHA Z B O | R HSUIEERICHES 2 720 O, Bk T, PR
R O K OBEFEN DN Z A DI 51T 2

BR - HA 2 W % D
Ok






Gsy/E ZbRen 7 ==

H— WSROI Y 72 0 IUE L 715
1 BEXIEEORT 558 EOREICET 21 #
(1) 35 EOACE T KOV E REREREIC 2 AR
A M, 4 RO

—BIZ F U T 2T OFE4 T Zea mays L. (44 maize) THHMN, ITH, FUERITO
VTR Ch H—HET AT MR Z. mays (I SNVTERER, hyEra Iz offil L
“C Z. mays subsp. mays (L.) litis & U CHOFESILD L 9172572 (CCHk 1),

=B (CR STy =

15131 *FHGramineae) h VE T 2 VEZea)llET D FUER 2IA(Z mays) T, T v b
FEIZJE 296k v r 2 250 LH172 = iz,

. ERKROESRO AREREIZ 31T 5 B A

JFPEHIUZ DOWTIE, KEORPEE, AFTa, FKdHDWIEETRISNT TOfgk L% 2
DIVAHD, PERZei TR < | 2 HEBHIES E N EFURSL LT-EIR Ch 5 &3 D L,
A X A A LR & T B8RS DGR 1), 728, FOENCET 5 BRI OHRET
7RUN,

(2) 15 FH &5 D JRE S K OVBLIR
A . ERNEOESMISIT 2 55—l S ORR R

b?%mszﬁé@ﬁ%ﬁﬁ@%#%Qmoﬁﬁkéhxw%mwﬁn D%, JRE
ROFIZLY EHE, SMFEMT00, ALICAT 3000 F-~1500 2%, BUROFEAUT
mb?%m:vﬁﬁﬁmmﬁ%éﬂéiémﬁb\%t?%Uﬁk@@%ﬂ_hﬁb\%
DIGFEDOEFETEBIZT U b, Ry T, A — MR EOSZBOERFENAE U EEZS
VTN D TR 2), B EANTRIEER(1579 FNRIE D UENAZRK LIZODRH) TH S &
Sh., FEEORER TR,

= ST a2 N S LR AN IR G S YN QO EPES





BIE, ikt LCORMMR TR TH L2, B, M, h7e S ofdms LToMiE
LI D0 2; STk 1), BIFE, hUEr IR CROIASHE SN TV D8
Wc, KE, HE, 77U, TABFURNE —a o GEEZR E 2T, b 58
FE7)> O P 40 FEIZ R D HiH CHES ATRE Cdo H(CTHR 3; STHK 1),

[EhE AR SRR (FAO) DA HME I T IS < & 2005 1T H et hyEm s
DOFIFHFANIRI 1S THha THY . ENIEZZES D EOKED 3,300 7 ha, HIE7ZS 2,600
Jha, 77 H 1,160 75 ha, 4> R23780 B ha, AX 223700 Fha, 742 =U7
23 375 J7 ha, A ¥ BRI T 360 J5 ha, 7/V B F 78 340 77 ha L72>TD
(http://faostat.fao.org/site/567/DesktopDefault.aspx?PagelD=567), 72¥5, [FIFHFHERIZIEE S
PAENCIS S SRS AL 11 75 ha TH T2,

BITE, HOETHRE SN TS h vt e 2 3kE B AARHOA A — ha— L fif}
FHHEMD T ha—rmdh 2005 D AA — k22— OVEREFEITHRI 2 )7 5,900 ha T
FEEITHI 25 77900 k> (CCHR 4)TH Y | 2006 HZBIT HFXY T b 2— 2 OV
%8 77 4,400ha T, [HERITHKI 429 T7 k> THHCTHR 5),

Fe 23 ENL 2006 F-(ZHEAA N HHI 1,690 T b D b v a v EEEH, B T3
. Z L THEEHAELTRALTWS, ZONRIE, fEHE LT 1,240 7 ko
Bl TEHELTRA0 H by, T LTHEREHE LT 1,800 horTHD, 128,
HIEHELTMALTWD BL3 WEEETDHET T A0 847 by F UM 289
Kooy KEN 189 ko & 722 o TV B (SLHK 6),

BOETOERH N v Ew 2 L OEITHEHEIILI IO L350 Th 5, R I
SIRREME TIES H. —5IOEM T4 HH 6 HETTH D, WIEHIEEEIL 10a H7-
D 6,000~8,000 K T2, HMEFBROTZD, ABYHNBREAIBATC 2~3 [BOHHE - 5%
TAEEEIT O, MR KV 35~45 H% O 3552 30T~ 2 (CTHER 3),

728, [EWNTERE A — A —O5 Y A MIEES & BIE, RIS & LR
SINTWD FyEravdIiFé A LTI HFREMEF) 2D T, IR 3T,
AL LTRRESND Z L IT— AT,

(3) AEERAY M OV RE“A R R

A BB





1 ARSI A E FTRERBREE O S A

R B 3 A OFEEEEIRIL 32~36°C. HARFEEFIREE K O ARAFIREIL 6~10CT
HY ., FBRT 13~14°CLLEORBDFERD#EL & i, SFECHRIC X - TR
DRI B8, BRI SV TR S D —FAEOEW T 2 CURk 3), £7-.

FyEraUELEL EEBMEY CTHY . ORI AR SEUE <, FAMRIEE

PR TH DR 3), ZIVDIRESEOM, 7> MEOSATIFE - EHED 70%DKE W
) LIIETHCTRT), F72. P UET IO IIERIC E T 12056 L, pH5.5~8.0
DFAPHCTHES TRE T 5 UK 7)o

BED vt a3i#3E Y E L CREICASHIESNI-EHTHY . BRGIET
CEARR Y L CEGE L. AAET B b ORENIL TN Bk 8, ik 1),

ARSI E AN

= BGE T O R
@ FEFOBRIE, B RIRMEKR OFF

SERV U TR IR ORI CEDILTE Y . BRIMEIR WGk 1), hrERr IR
F Mgk & LT%IJEH L CEBET, B s LTEXEIENE LS TEY,
ZOM A E ST DIII A O B LETH 5, Tl ORISR T,
FTo, IHERH R 73 Jéﬂ LT, HEEEN 10°CITET 5 FTRIFET, E
P UREZES 2 (R 2; Sk 3), F7-, RUICHEE L CH AR R0 BRI H 2 9T AE B IRE
(5~7 FEHWHIZ, 0°CCLL T T 6~8 IFHLL EDOSME FIkhi b & A TE NGk 1),
T OFMITEIR T CTIIEL, 2FEPDRIFENRTT 5,

@ FBEBITHOERI N HARSIRICB W TR Z A L 9 D8 E 721388 E D
D HFFFRFME

NUE T I UNIREBG IS, BT 5, BASRECB W THEWIIRZ AL L
) DGR SUIZTE DD OHFERAENRH D LWV O EFIZ N E TDO L Z A%,

@ B, MIEEORRE , BFEAMEMEOFE, IHFE AR - ORZMME R T R 7
VAT HRIEE AT AGAIIE O





N 7w U IHERERIRRAEA O— AR C, VIR RUEETH D | 12 E A LI
m%&%mioTWQMKE%Kiwﬁﬁﬁéﬁ\E%Kﬁéﬁﬁﬁwkwﬁ§§%
HATRECTHHCTHR 1; SR 9), N U T o L AZMERTREZR DL, [F U Z. mays FEIZ A
AU Z. mays subsp. mays (L.) Iltis DHEfEE LT ﬁéhé*ﬁé®7ﬁ//ﬁ@rmw
subsp. mexicana), M Of Tripsacum J& T 503, hUEw a L & BIRHMERTRE/2DITT 4
v hOHT, Tripsacum J& & O HIRAZHETEN AV TWZRWCLER 1), 74> MEAF
Vﬂk77?731®ﬁEﬁAﬁLT%D —J7. Tripsacum JED /AU AL T A Y
AWFE, arET7NHR Y ETIINTTOT o7 ARMOER, 2L T, ZOR
DOFLEZEZ BNDH ARV T, FrT<T70 3 MBI KBS TV D Ok 2; Sk
3; 3CHR 1; SCHR 10), FedETiX, 742 b & Tripsacum J& OB AFE I T S C
UNRUNCTER 115 3CHR 3),

@ femyopaR, falk, TR, BT I7ik, TREGREEN O

R E T 3O ARORERIZIE 1,200~2,000 1HO/NERSH 0 . 1,600 J5~3,000 5
DRI A TERLT Do IEM DO TEE DIFREA: F Tl 24 BFFILINTH D28, Bl
[Z& 0 2 FFfEIDND 8 H & TOMED & 5 (R 12), /ENIERIEZ T, 1RLd 7= » OEEITH
64xw%?%D@@M$1§ 1% 90~100um T&H 5 CCHk 14), JALEZ X D thZE=kn
FETHHNEEDITSG T 1~5%DBFEZMMBEE D, HEFROBTEIC L > TR L 721
%i%ﬁ%%HMLtﬁ%;H%LT%%LMﬁﬁMW (G 5E T DTk,
Fio, NUEw aAERRET SR, AR L7 EolEm oA, mm XLl
THERZRDMN, BEZ 300~500m & ZFL TV DGR 3),

7 I R

~FEDE OPEAM

KT 3BT, BIRSM T CEFADEAFEY S OA T F I3 E BRI E % K
T B/ EWE OFEAEITHRE STV,





k& OO H

INFE T EREICBWTCZIENE L byt a sy DNMEUNTEEF LZ &V D) s L
VAR

2 Efn R X AW ORI BT D IE
(1) BE5-EERRIZEE 4 5 1EH
A AR N O B 3 D 5k

F a2 v BEREHUE b ' w 3 (crylA105, 2 cry2Ab2, Zea mays subsp. mays (L.)
Titis) (MONS89034, OECD UL: MON-89034-3) (LA, [AfAffax hovEw | &9 25)DE

W BTG EERE ORER L ORSEREESR DHI I, X 4(p15)FB L UE 4(pl6~17)iZ
w7,

ERANE Eq0L; 1=

O AMBET, RS, RES 70, @k~ —h —Z OOt EER O
RERE SR T N DOFKRE

AL Z b U w3 ORI BB ORGSR OFEEEITE 4(pl16~17)
(R LTz, 2055, BREE - CTH D crylA105 35T & W cry2Ab2 & s 1 OFEHIC
DWTIELLFIZL# L7,

[crylA.105 HEfn+]

Az by a vOEHIZHW LI crylAl05 B+ a2— RFT5
CrylA.105 BEHEIX. CrylAb EHED KA A > 1 & 11, CrylF EHE D KA A U111,
CrylAc EHE D C K RAA X VRSN TEY (X 1,p7). CrylA.105 EHE
IZX%F3 % CrylAc EEHE., CrylAb EH'E., £ LT CrylF EHEDOT I/ @il DHE
FIMEIL, 30240 93.6%. 90.0%. 76.7%TH H(F 1,p7).

728, TO CrylA105 EHEZHEKT 5 3 FHO Bt EAEX. TNENEEICE
—FEEABREOERBN R INTWDF 3 v HEREKPUEY ¥ (crylAc, Gossypium
hirsutum L.)(531, OECD UI : MON-@@531-6)(LL F 531 &3 %), F 2 v B & B EHik b
7 €1 2 3(crylAb, Zea mays L.)(MON810, OECD UL: MON-0@81 @-6)(LL T MONS810
ET5), ELTCF a v BERBHMERORER 7 VAR 32— Mtk N VEr 2
(crylF, pat, Zea mays subsp. mays (L.) Iltis) (B.t. CrylF maize line 1507, OECD UI:

5





DAS-O1507-1)(LL T 1507 £ 9°%) HTHILL TWD,

Bt 2 FEIIMAEMEIE L LT 40 4FLL B LRI & TR Y (CCHk 15; STk 16;
SCHR 17). AZRY R RIS T 2 ERBEEIC W T HBEIZH 52N STV 5 (CCHR 18;
CHK 19), 7o, ZHVETOMEDDS Bt REHEITRRSHEEEZ R OERO KA A
MO STV, TNEND RAAL UBFEOHELH NI TS, il 21,
CrylA BEHEIX, RAA L IL I & CRIm R AL VICK UM ENTEY, RA
A 1%, b7 av R EHET DA 4 @R NLOERK., KA A > 1 IR
M7 RAEROH,. ALY M IFREKREOREEM, £ 1L T C K KA A 3,
Bt & HE O EIZBE 5 LT\ D 2 EDBH SN 30TV D (CCHR 20; SCHR 21),

AR L72 K9 1AL R F U Er 3 v OFEHIZHVZ crylA105 B3 = — R
T % CrylA.105 FEHEIX, CrylAb EEHEODO RAA 1 & 11, CrylF EEHED KA A
VL CrylAc EFAE D C KRG RAA VX VRSN ARBIEAETHY (X 1,
p7). #7225 Bt EAED RAAL U EMAGDOED Z LI X VENRE RIS T 250
EEZED 5 BT I,

THE, ZOLDICHRRS Bt EHED RAA U EMAEDED Z LIZLVEMR
BT 23 S A m o 7o Bt BEAISBRIE ST 0 (UMK 22, SCHR 23; 3THEk 24).
BEIZ CrylAc EHEE & CrylF EHEE D KA A EAE DE =AY EFE (Lepinox
WDG, Ecogen Inc.) % Mk S 41TV 5 (STHR 225 STHK 23),

F7o, BEICE -RERABRROEKREZIT TV DT a v BE RIREUE X OBREA] 7
JLIR T F— MPED # (crylF, crylAc, pat, Gossypium hirsutum L.)(281x3006, OECD
Ul : DAS-24236-5xDAS-21023-5)(LL T 281 X3006 &3 2)F CTHRHET 5 CrylF EHE
% CrylF EHE., CrylC &EH'E., £ LT CrylAb HAE D R A A > H D5\ TES %
A OETZGRERE TH 5 (CCHR 25),

IHI, ZOXHI R BtEHEMTO RAL OMIEx X, BANTH BtERE
NFAE DAL DIBFE TEEMEEES L TV BRI Z > T D Z &R ST
% (OCiEk 20; 3CiEk 21; 3CHER 26),

CrylA.105 EEE DOFE R ALY kT KoL, ATEEHTEA L= CrylA.105
BEREAZSHEEOTFa v HRBZ G0 15HEO R HFEICRAR G T2 2 LITL v
BxEIT-o7,

ZOFER., CrylA.105 EAEIZ., bvEonavoTFEFa vHERTHS Com
carworm(CEW; Helicoverpa zea) . Black cutworm(BCW; Agrosis epsilon) . Fall
armyworm(FAW; Spodoptera frugiperda), Southwestern corn borer (SWCB; Diatraea
grandiosella), European corn borer(ECB; Ostrinia nubilalis)?D%h H1Z%F U TR HuiE M2
RLTED, Fa v HERUSDO IV ANFROT U by AU EOfm IS L Tidsk R
% R & 22 7o 7(F 2, p8)s

UbEDZ 06, CrylA105 EEEITHEARESR TH D CrylAb HHHE. CrylF &
6





HE MO CrylAc EEHE L RERICTF 2 7 BHERO AR AIEEZ R L. £
DA O B BRI 5 LTI RIEE 2 R a0 2 & 3 STz,
723, crylA.105 &5+ D DNA BLANERIGE R 1 1R LTz,

RALUT FALY I FALY I CRIRAA Y
Vizgzzs | o

CrylF

CrylAb

i ey
i ey

CrylAb / CrylAc CrylF CrylAc

o 100%: ] Cry1A.1056

M 1 CrylA.105 & 8B OREE!

WRERIVUE R AL VOBENRERD Z EERLTVD,

# 1 CrylA.105, CrylAc, CrylAb % L C CrylF EHEMTOT 2/ BRECS DO AR RIE
2

CrylA.105 BEH'E & D

RAA 7 X FEBA A OFE [FIE (%)

CrylAc CrylAb CrylF
I 100 100 57
II 100 100 37
III 57 46 99
C-R ¥ 100 92 93
AR 93.6 90 76.7

UK E G SN RIS D0 AHER R ONE O FLIE H AT 3 MeRSthic iz
BT 5,
2RRICEEEI N ERIZO D DHER KON DE(EIT AT UV MRS
BT 5,





# 2 CrylA10S EAEOFKBANRT LT L3
B B HH(ER) Insect Stage | LCso(pg/mL or g diet) Bk
Corn Earworm (Helicoverpa zea) R 15 SCHER 27
Noctuidae (A %) Black Cutworm (Agrotis ipsilon) R 33 SCHER 28
Lepidoptera . o
(FasE) Fall Armyworm (Spodoptera frugiperda) R 6.9 3Tk 28
R Southwestern Corn Borer (Diatraea grandiosella) by L] 37 SCiak 28
Crambidae (‘*YVrHF})
European Corn Borer (Ostrinia nubilalis) MR 0.43 3R 29
Collembola . “ NIRRT . . - b L
(FRELE) Isotomidae (‘VFrE LT F) Collembola (Folsomia candida) =R >80 STHK 30
Curculinoidae (V7 LT #}) Boll Weevil (Anthonomus grandis grandis) MR >100 SCHER 31
Coleoptera . P Southern Corn Rootworm L
@avFava) Chrysomelidae (/\AH) (Diabrotica unecimpunctata howardi) MR =100 ik 31
Coccinellidae . Ly
(FUrY LUED Spotted Lady Beetle (Coleomegilla maculata) R >240 ik 32
Ichneumonidae . Lo . s,
! (EANFED Parasitic wasp (Ichneumon promissorius) R >240 3Tk 33
t -
}(Iin\e;l—_ogp )e ra X European Honey Bee (Apis mellifera) R >550 SCHR 34
Apidae (SV/\FFH)
European Honey Bee (Apis mellifera) R >11pg/cell SCHR 35
Hemiptera .
(WAL B) Aphididae (7T S LH) Green Peach Aphid (Myzus persiscae) RHR/ER >80 ik 31
g B : Homoptera
Hemiptera Miridae (DRSS AALTEL) Western Tarnished Plant Bug (Lygus hesperus) =R >80 iR 31
HhALTB) i
ﬁ(ﬁ :Heteroptera ( /é;j%o;(ilg 3;4) Insidious Flower Bug (Orius insidiosus) =8 >240 SCHK 36

CT> ] OOV BREIC WP TR b mWIRE AR,
* RMHLZ N U T OB SR A W TRIENM T bV,

3

AFRITFEH S NV AF RIS D0 DHER R OB O BLILAARE Y MERSHITRRT 5,

8






[ cry2Ab2 #1x7]

AR Z FUER AV TREIL TWDHHZE Cry2Ab2 EHE DT I/ BERSIIEEE
M ARREDOKRBEZ T CWDHF a v BEREPMED X (crylAc, cry2Ab,
Gossypium hirsutum L.) (15985, OECD UI : MON-15985-7)(LL T 15985 & 9~ 2)F CTHHL
LTWHHE Cry2A2 EHAE L [R—TH 5,

Bp A cry2Ab2 s X, P IRICAHTET B 7T LBMERE TH 5 Bacillus
thuringiensis subsp. kurstaki (ZFH3& L. cry2Ab. cryllB, cryB2 F£7=i% cryllAb & & IEE
LT D (SCHK 37, SCHR 38; 3Cik 39), AR X F U E v 2 TRELT 5% Cry2Ab2
BEEIX, 7r—=2 7 OBRIZHIREER DB 2 A L7ciz, AT Cry2Ab2
BHE L L TN RGO A FA=2(K 2, pl0, BFAERID MYDRIZT ARXT X U HE
231 DA TWD(X 2, pl0 HD D), ZOModT I /7 FEiddNFEF AR & [[Fl—T
5,

Fo, Az N UEo o UHITEA ST EE cry2Ab2 SR 1O 5 AREHNT I,
HHE AE % 0 EZ KI5 T % chloroplast transit peptide(CTP, ZERRKELDE 7T )
a— R LHEERSIRMIML TH D70, 2 Cry2Ab2 B HEIEL N Kimfllic CTP
DESE SN CHEAESINTWS, B, 20O CTP IXBERICHERE D kS
niztk, 7ur7—BIZk BHEAE» LYV EES i, EOT oM S D Gk
40), CTP OHEET 2/ BRECANIZIX, CTP OEE 79 7 2 RO 5 b, C R b
NEFHEIFEOTI VB (K2, pl0) (27T 7 —BIZ L DHEERANL(A T4
ZNPFELTEY, EHH00OMMT CTP RO & Cnd Z ERTHEINT,
EERICAHIEZ P 2BV TH CTP &2 Cry2Ab2 FEHE ORI G S
TWEMNEIDTE L2, Az b 7' a3 fokZE Cry2Ab2 EAEDONRK
SRBLAE, fLFHHER A Z T T2 lo O E B2 LN D RRIC LV T 21T 5 2 & DS HIRT,
ZORER L LT CTP OUIWHBAL 2R ET 5 Z & Ak T-,

ZZ T, ETHERAICCTP OT X/ EEELSIO C R o 3 FH DA F A =2T CTP
MYIET S TN D ERE LT2A I8 Cry2Ab2 B H'E O N KimflZ 5% 3% CTP
B3 7 I/ EEEAHIN L 72 2eZs Cry2Ab2 B HE (X 2, p10)% Escherichia coli THEHi1
SH/e, ZOEHEZ%., SDS-PAGE IZ XV AfH#ax FUE R a2 R TRIT HHE
Cry2Ab2 FEFVE & g L7 fE R, 200 F&IFFAE TH S Ll S 7=(1 3, pll),
PLEDORERNG, ALz b Er 2 TiE, CTP HRD 3 7 2/ &S N Kl
(AP L 72 T2 Cry2Ab2 EEEHEHEEE L T\ D Ers v, LT ICRS L2 B
HREIZR 2 AR EIX Z O CTP 2317 L TV A Cry2Ab2 EEHE % AWV TiT-
77

WA Cry2Ab2 EARE DKM AT N T JZHOWTIE, A LEEHIIRE Lok &
Cry2Ab2 EH'E %, 4 FHOFa vHRBZE T 15 FEORBREICRIR G35 2





LK VAEEITo T,

ZORER, WE Cry2Ab2 EHEIL, REBRICHW 4 O FETF 3 v HEROH
C Corn earworm(CEW; Helicoverpa zea), Fall armyworm(FAW;, Spodoptera frugiperda).
& % European corn borer(ECB; Ostrinia  nubilalis) D %h Hi 2% U TR BIE % 7~ L7223,
Black cutworm(BCW; Agrosis. epsilon)iZk} L Tl iEMEZ R S 22 o 71(2‘% 3, pl2),
Fo, FTavEERUADI Y ANTFROT U N AT EOLRRIZH LTH, BHRIEHE

EIRSIEDo T2 END(F 3, pl2), A Cry2Ab2 EHEIZFFEDT a v HERDH
(ERANZFE G Z R L, 2SN 0 B BTk U T3 g E 2 Fe v 2 &3
e S 7,

2B, W cry2Ab2 iE{s+ D DNA FANEIBIAE R 1 IR LTz,

MONS89034 M-Q-A'-M-D? - N-S-V-L-N
E. coli M-Q-A'-M-D? - N-S-V-L-N
AT -M- - N-S-V-L-N

1 M-Q-A — chloroplast transit peptldes (CTP)HI R DHEET X/ ik
2D- Zm—=r7OkDIfnsner I /%

2 AKfAHAz N Ecoli, & LT B.thuringiensis ' CZ L F N34 5k ZE
Cry2Ab2 & FE D N RisHeE 7 2/ Baic s

YORBIC R S N AE RIS 0 DHER R O O BT A AT v MRS IR
BT %,
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L 2 S G 2B 7 8.0 10
MWM (kDo) et T MWM (kDa)
|
200— B - —200
__ i — 1163
i — — o4
66.2—— - — - 662 Band-1
45— I B s Band-2
31 —ama s~ 3l
215— mg-g.- : —21.5
- — 144
44— I - 1

3 ALz FUER 3V ROE. coli FCHBLT S 2 Cry2Ab2 & H'E @ SDS-PAGE
2L BT BEO

ALz FUER 2T KOE. coli FOZE Cry2Ab2 EH'E A SDS AU T 7 U7 I R
)L CEkEN#% . Brilliant Blue G-Colloidal stain & & Y Yefi &7z, Band-1 13582 E 0%
Cry2Ab2 EH'E., Band-2 [3ZE Cry2Ab2 & HE D53l

L—21 772 70ug)

L—r2 gprEv—— (4.5ug)

L—23  CTPHRD 37 X RN L7282 Cry2Ab2 EHE (1pg)
L—r 4 AM#Z R UET oL DU Cry2Ab2 EHE(1pg)
L—r5 Az bvEo OB Cry2Ab2 EAHEQug)
L—r6 AMHZ FUET O Cry2Ab2 EHEQug)

L—2 7 ARM#Z P UET s OWRZE Cry2Ab2 EHEGug)
L—r8 AM#Z bUEoal OB Cry2Ab2 EHEGug)
L—2r 9 AHM#AZ b UET oL DWZE Cry2Ab2 EHE(1pg)
L—210 HFE~—H— (4.5ug)

ORI SN IERIC D DR M O A OBEILH AT o MRS IR
BT 5,
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# 3 WE Cry2Ab2 EHEOF R ALY h T 4O
S| & KR (FAR) Insect Stage | LCsy(ng/mL or g diet)* BEHE
Corn Earworm (Helicoverpa zea) 4] 9.9 ik 29
Lepidoptera Noctuidae (VA E) Black Cutworm (Agrotis ipsilon) 4] >100° ik 41
(FavE) Fall Armyworm (Spodoptera frugiperda) A= <50° SCHER 41
Crambidae (*YrHH}) European Corn Borer (Ostrinia nubilalis) MR 1.5 SCHik 29
(E()t!‘l_zr{lﬁ(éli Isotomidae (*YFbE L Fl) Collembola (Folsomia candida) =8 >70¢ ik 30
Curculinoidae (V' 7 L EL) Boll Weevil (Anthonomus grandis grandis) s >100 SCHR 41
Coleoptera . 3 Southern Corn Rootworm L
@“vFayve) Chrysomelidae (/N L2/ 74) (Diabrotica unecimpunctata howardi) 2k ~100 SRR 41
(;;Cﬁlrgﬁlia%) Spotted Lady Beetle (Coleomegilla maculata) s >120 ik 42
Ichneumonidac Parasitic wasp (Ichneumon promissorius) R >100 SR 43
Hvymenontera (EANFHD Parasitic wasp (Nasonia vetripennis oy >4500 STk 44
y p
(NFH) Avidae (SY/8FED European Honey Bee (Apis mellifera) Dy >68 ST 45
= 2 - -
pidac ( European Honey Bee (Apis mellifera) R >0.6pg/cell ik 46
Hemiptera
(WAL E) Aphididae (7 7S5 LS F) Green Peach Aphid (Myzus persiscae) RHB/ER >80 SCHk 41
& B : Homoptera
Hemiptera Miridae (BRZSHAALTE) Western Tarnished Plant Bug (Lygus hesperus) =R >80 ik 41
HALTB) i
s Heteroptera |, P Insidious Flower Bug (Orius insidiosus) e >100 ik 47

TS O OCTEBEIIBEIC AW TR b BWREZR T, [<) OO TZEEIIBE IS W72 Tl bRV R E 2R,

b e R# R 100pg/mL 852 S BEOBIERIT 42% Th - 7=,
¢ I 50 pg/mL 85X b BEOBIERIL 61% ThH o7,
AR Z B YRR a YOS S L EE O TRENM bR,

6

AFRITFEH S NV AF RIS D0 DHER R OB O BLILAARE Y MERSHITRRT 5,
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[crylA.105 51+ 22 cry2Ab2 s 1]

ALz RV ER 20T, CrylA105 SEHE & S Cry2 Ab2 P EZ [FAIRFICRILT 5 2
SIZX Y T a v BERISHT 2EEHMT S STV 5, FEERIT 2003 4725 2004
T CTKRE, 7=V b 3, KT ABF o Tirbni-Af iz hvEnas ot
B 5 7 HE W (Buropean corn borer, Southwestern corn borer, Corn earworm, Sugarcane
borer(SCB; Diatraea saccharalis). Fall armyworm)iZ5xt3~ 2 HBFTEBRIZ I T, Ak 2 -
UER AU RE SN ETOTF 3 v BERISHE L T2~ 3 2 &S ST
%o o H—MROF 3 v BELEGME N VER 232 ThH 2D MONSIO & Hl L7256,
FRKERERCO b 7E T a VBBV CEAE A $ 726 LTV 5 Fall armyworm
SO Com earworm (Z%F L C, KW HENTZIEEIMEEZRT 2 & HERE ST D GINEE] 2
@ pl4~18 @ Figurel, 2,3,6,7,9, 10),

F72.CrylA.105 & HE & B Cry2 Ab2 FEHE L, W41 %, Corn earworm, Fall armyworm,
J% O} European corn borer (2% U TR HUIEMEZ 1D Z L MR STV D 23(FR 2, p8 MU
3,pl2), ZOXIITFEBANY N T LRHLREEEL TV D 2 DORAEZFIRHIIEEL
SHAHZLICEY, Az b U BT 2T LA R TN T 2 U BERIL, 2
FEHD Bt B HEIT U CTIRREMEIC R B2V R Y | AR b D m = T3 5 IRk
M AEFT D 2 LITHPRZR, O EMBAHEELZ F U ad, | FEO Bt &
HEZHMTRIT S Bt hUEraL LT, JERESEE RS AET DMERE LD —
JER S kD EHifF ST D,

728, CrylA105 BEEE & UL Cry2Ab2 EEHEIT, 2 oM Bt EHEEICK LTt s
NIRRT 2 U B EFHUSK U TSR R 2R T 2 L3 n 2 L BEICiER S
TWDBIREEL3 @ pld O Table 1 X Upl5 O Table 2),

EBIT, A T PRV ATTEEE E LTHLNTNDT 7T XL o047 7 b
VA REEEDHERORKHTHY, Fa v HERORERAETLZETHLN
TWAD, A Z b 7 23T a v BERICHT 2BIMENMT 5 SN TWDH Z &
b, ZOL e~ A a b OREEMAZ, NUERaTORMLOEEFIHE LTO
MR L0 EOL 2 ERHRESNTVLS,

@ HHWEGE R OEE~— D — OB LV FEA S D EAE OBEEL VY i%EH
ERT LVAX—MEELELTOT LAX—HEZROHEZAET LI ENHLNE RS
TWAHEHE LM EZET 2HGEIEEDE

CrylA.105 5 F'E K OHWZ Cry2Ab2 B EEDS, BEENO#A T L LS o L igEe L
BT X MBS EILET 50 E 5 D, 7 —F ~X—Z(GenBank, EMBL, PIR, PBD,
SwissProt Z & ie)a FHWTCI L7z & Z A, BEFNT L5 v EREERIICHEEEMED &
Y v dlE o S DR G AYAY /Ry
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@ WHEOFONHR LS ELEEITLDONE

(2) X7 Z—ITET DI
A LFR L OV R

Az N UEr L OFERICHWSE 7T A I KXY Z—PV-ZMIR245 |X. E. coli
HISkD~ 7 2 —pBR322 (3Ck 48) 72 &% 1 L ITHEEE S dnT-,

o R
O 7 X —OHEHE N OGRS

AfHL 2 b 7w 3 v OERICHAV Bz PV-ZMIR245 O T 17,600 bp T
&b, F=. PV-ZMIR245 O ILFLHIITHITE R 1 12508k L 7=,

@ FPEOHRRE AT DIHES N o 2551, £ DOrkhE
E.coli (28I DAY F—DiEEk~— 1 —B L LT, AT F /AT URA
N b~ A AT DA S35 E.coli O R T L AKRY L TnT IZH3KET % aadA
B5F75 T-DNA fEIBIMIAFEL T D,
@ I —ORFGEOH L OGS EE AT 25513 O BB 5 15 H
ARG B —DREGME T DAL TR,
(3) i THAHL 2 B O TR 5
A 1EENITEA ST RO RERL
BERNITBASNIART T A R X —OREREFITE 4 ple~17)ie# Lz, £

7oy XU 2 —NTOHGERROREE T ONE & HIBRFER I K 2 WAz BI LT,
415N LT=,
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aadA
BstE Il

OR-ori-PBR322
Nde 1 16501

CS-rop

BStE || 2464
OR-ori V

I-Ractl
Ssp 115077

B-Left Border

P-35S

T-DNAII
CS-nptll

PV-ZMIR245
17600 bp

BstE 11 4613
CS-cry1A.105

T-nos

B-Right Border

T-DNA

Nco | 10511 Ssp 17921

BstEIl 10267

TS-SSU-CTP
Nco | 8589

4 Az b vEra v OEHICAV G PV-ZMIR245 D7 T A K~ w77

Az bR a3 VOFERIBETIE, X0 T-DNA 1 #EEIXRFO23, T-DNA I fEEIERE 72 20V O E K
iR Lz,

T ORRIC B S N RIC A0 B KB DN O BLIE AT L4 MR IR
B %,

15





£ 4% KMz b T T U ORIV PV-ZMIR245 O 44k 5155 0 Sk J O hE

R R H ok M OB RE

T-DNA I 815

Agrobacterium tumefaciens (ZHi3k3 %, /23U 7 T-DNA FEIk O A7 HI5E 5 Bl 51
%Z5ie DNA Wi, AMIBEARECSIZ, T-DNA 28 A. tumefaciens 2> HAEY 7/ L
~O T-DNA DI DOFE, fmEORG A & L THIH S 2 Gk 49),

THIT AV MR SRS, WY T TV A T AR
P"-e355 (CaMV)35SRNA(CHK 51)D 7 1 &— & — L 9bp U — & —FEH|, YA D 2%
THEFEMWICHEEF 2RI D,

T LFEERIR ab MG ERE O S RmFERIER Y — & — 6k, HAEE ORI

B*-Right Border
(BT S )

L-Cab ETEHEL S 5 0k 52),
e XTI F U BIBTOA > N a0k 53), HIEAG T OB 2 T S
éo

CS°-cry1A.105 CrylA105 BH'E % 22— NI 58651, dFMIEE— 0 2-()-2-OIZr LT,
IAXET g v VEAHE 173 O PREIEFREE, HEEZKESE, RV T

f

T-Hspl7 F = AL A T 5 (G0 54)

PoEMY Figwort Mosaic Virus H1 D 35S 7' 1 & — & —(3Ciik 55), HEW IR D G CE s
M BROEE T 2 R &SR 5.

F_Hep70 boEm o By gy 7 RAMT 70 BB FOF 1 A > ka0 56), AR

B DRBREIEVL S5,

ryEraso) Tae—2 15-" ) VBINLVEASY T—FO/ T 2=y |
TS#-SSU-CTP DEERTF RT, H 1A > ba U ESEETCCHk 57), FitlcEgg L-EA
B ORI~ HET D,

B. thuringiensis (2 F 39~ % 28 Cry2Ab2 FE H'E % 21— R4 5 85+ (CLik 58),
PR — o 2-(1)-2 - Lz,

A. tumefaciens T-DNA i3k / /)1 & kSR (nos)iE s+ D 3° FEHREAHIL T
mRNA OB Z#&fE S, R 77 =/ bz i8S 5k 59),

A. tumefaciens (2 H1 39~ 2 Z2 MBS S ELS1(25bp) 2 & T2 DNA Wi, Z25E SR BLY
. T-DNA 7% A. tumefaciens 7> S8 7 ) D MBEE SN D BEO KSR TH D (XL
ik 60),

CS*-C4Z= cry2Ab2

T"nos

B®-Left Border
(FEARIBE SR

‘B - border (HEFEA1)

°P — promoter (7 1 E— 4 —)

‘L —leader (VY —# —Hd41)

T —intron (A > hry)

°CS - coding sequence (= —7 ¢ > 7 FlH))

T — transcript termination sequence (¥ 5-#&FEECY1)
TS — targeting sequence (¥ —77"7 ¢ > 7 Hl41)
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£ 48 KM b o U OMEHIC VS PV-ZMIR245 D4Rk 5555 o H Sk f OV hE
(FE )

R 54 FA ok M OV RE

T-DNA II FE5k

A. tumefaciens |ZHIKT 5. /23U U7 T-DNA O A4 RIEL B (24bp) & & T e
DNA Wrh ., AMIEERESIL, T-DNA 2% A. tumefaciens 7> SHE4 7 ) b~D

B-Right Border

G | e e B b LB &t L4k 40y
Tnos A. tumefaciens T-DNA Hi3E?D 7 /%Y L& pREESE (nos)il 15 F D 3 HA GHEIK C.
mRNA O %4 S, K 77 = L& 835 ik 59),
E.coli ® 7 AR Y o Tn5 ([ZHKT D8R F (UK 61), XA~ A L0 7 4 A
CS-nptll THRTUAT =G =B N Ea— L, M hF~A Uitz 53 5,
BETHADOK, MY 2B R 520 0~v—h—& LTAVN bRLD
(CCIRk 62),
P-358 DY T TV—FYA 2 U A L ACMY)D 358 7 1 E— 5 —FERCCHE 51),

RO CHEEICHOEG AR IS,
A. tumefaciens (2 H1 39~ % Z2MIBE L EL 51 (25bp) 2 & T2 DNA Wi, Z25E SR BLY
1. T-DNA 7% A. tumefaciens 2> SR8 7 ) D MBEE SN D BEO#KFE R TH D (XL

B-Left Border
(ZEABE SRR

ik 60),
HMAUE #E BRI
ORori V JRIAE £ 7T A X R RK2 76 Wl S /- HRLBAAATEIL TH v . A, tumefaciens
(RN TA Y 2 — (T HAEGERE 2 -7 53 2 (TR 63),
CS-rop E.coli " TOFTAI RO —HOMFFDT-DIZT T A ~—75EB'E Z 4

T 5 a—F 4 v T EHICCHR 64)

pBR322 75 HLfE S 7o EEIBRLATEI CTH U | E.coli IZRBWTRZ X —(ZHA
HEFERE 2 {7 59 2 (OUHR 48),

N7 v ARV Y Tnl HKOT I /) 7V av NhEBETH D
3°(9)-O-nucleotidyltransferase OFME 7 7 E— & —, 22— REEBELNY —I %2 —
H—y AR T )AL HDHVEA N UT M~ A v VA5 D (CCK
65),

OR"-ori-PBR322

aadA

*OR — Origin of Replication (12 %45R hA7E )

SRS S NI IE IR 2 HER K ONE ORI HARE ¥ MRS RE T
2o
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1 g ERICB A SRR OB ATT 1A

2 OOMNL L7- T-DNA FEIH(T-DNA I FEi, T-DNA II $HIK) % FF O3B~ ¥ —
PV-ZMIR245 %7 7 /"7 7 VO MEZ LY T2 MEICODFEINAHEE o a U,
Fi LH172 ORZISHIEIZEA LT,

N BRI 2 A OB RO R E
O  EROIBAS IR O Ttk

2 DSOS L7= T-DNA FEIF(T-DNA I 815, T-DNA II fHIK)% RO BT # —
PV-ZMIR245 ZE AL TH LN Ry AR Z SmE~ A T 2B 0EIZE LT,
T-DNAI fEJ5 & T-DNAII fiElsk D i J7 2345 A S AR, & 2V ik T-DNATT FEI O A
D3N S VTR (R) &3 Ek L 72(1X 5, p20),

@  BROBANITENT 707 Uy NEOHEIXT 7a/ s 7 Uy LARIKROKR T
DA

B~ N_R= ) CERINMT A LI X0 T 7 a7 ) g AOREETR-T-
(CCHik 66),

@  HBEEIBASNHRD, BASNIEEEOER) OFAEIRIE 2 TR LT B4,
BB TR L 2k U 72 R DM D LE W S ARV ER B TAR O E A R EHR A IUET 5 72
DIZHW SN R £ TOBFROPE K OSSRkt

otk <cdH s Ry IR EZMONERK b Er 3 M LHI72 &Rl SH72
LH172BCOF; XD H17>5 | T-DNAIIL FEIEA 3 L, T-DNAI Ik 4 F-OfEl{& % PCR
RIC K VS LTz, ZOBE, T-DNAI i 2 RO ERIIBESE L 721X 5, p20),

Z D%, FHANBEE S CrylA.105 2 B N OZE Cry2Ab2 & FE OB EDOMMTIZ &L
D I HICEREEED, ANTRRE, RERBRAZR T, BIMNIE TOEEOE BifhiE &
OB ERE - ABICEET 255, INEIZE D DR, E RS2 £) e Eo bk
BN L TR 2. N T m o Uphisekk S EBRICHOW = RIZo W Tid p1 @
6 #zM), ok, ReHMEEICBIT 2 AL FUER 22 MON8I034 & i,
LH172BCOF; {233 T T-DNA I fESm23 58k L T-DNA 1 fElO A% K> Z & % PCR
(2 & o THER LTBIA K O D% ROETEFFL TN D,

AR R b UER A OEMNENTRBIT HHGERIUIIU TO LB TH D,
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2006 4F 5 A RMOKEER - BRETE LV TEIsFHH 2 AW SO SO BN X
DM D LARVE ORI BE$ 2168 IR & 25— TR BRREE
BEEHICR T 28, RE . ERMR ORI NS 2SI 5
T2 DK & 52T T,

2007 £ 2 A JEAESHEA I THHL 2 DNA e A& 5L & Oy o 22 e B4
DFEFEX | ITHSS BRFAE L TOLEMEHBOHELIT T2,

2007 4E2 H  EMOKPEA I THEHLZ DNA HAhs R OERHS ) o 22 4

WZBH T DR D Tt (ZHES SRR & L CORZEMMER O
AT 77,
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2 DSOS L7 T-DNA FEIE(T-DNA 1 55k, T-DNA II fElE) 2 5%
By Z—PVZMIR245 %27 7075 ) NECLY, T MEC
SIS NDHER b UEm 2 00 fE LH172 OARZWSHIGIEA L7z,

l

HABKR)Z /0T~ A v 2 EGieiEicE LT,
T-DNA I i}k & T-DNA II 835k D it 7 234 A Z 7= A,
& 5N T-DNA T Gk D A 2345 A S 7= iR (Ro) & 888k L 72,

l

BOBEIRTH D Ry A, ek hUERm 2 > fhff LH172 &
. &7~ LH172BCOF; D H1 736 . T-DNA I fEIk A3 55 Bl L
T-DNA I Ik D 7 Z KO fE{A % PCR{EIC LV ik LT,

Z OIFIZ T-DNA I I & RS R I3 BESE L 7=,

l

fiNEEFORBRE, BN TOE R,
EHERE R EN DA LT
ALz N T o R R 8/ LT,

M 5 AKHHZ FUEo oL OB GE

P ARMICEE SN BRI D HER R OB DO EMLIL A AT W MRS
BT 5,
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CREAMRRT 1 2 JEBR]

X 6

Kz hvEr a2 OERKRK
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(4) MIEPICIE N LTI O AR RE M OV IR IC K D TR S B D 2 e
A . BA SN OERDDAFAET D57

ARz N 7w 2O LH172BCOF, HARIZ BAlZ D K Z LI2 L 0561723 K
(LH172BCOF, f#fX;, LH172BCOF; f#{X, LH172BCOF, tH1%) X% O LH172BCOF, TR ZpszEsk
BrinfE LH172 28N 6872 LHI72BCIF, A, S 512132 0 LH172BCIF, A% BE
L THF b4z LH172BCIF, HARDFT 5 #:A8% T 2 -0 Bt B B OFBLO A HE & 45
REAA A L7,

ZOFER, 2 TOMARITISNTIHANE & WIFHEDRNZ T A “3_EIC L DR R AR
ZEITFBD IR T2(FR 5, p22),

LoT Az FUEr a2 O ABLEFITIA T VOIERNS Lz > TR E
fELTWAZ D, YR FITFET D 2 E DR S LT,

# 5 OKMEEEZ FEo oL OBROLSEERY

'_'_‘\‘El ‘é‘ i /‘ E‘

e | g X
LH172BCOF, 11 7 4 8.25 2.75 0.2727
LH172BCOF3 24 24 0 24 0 Fixed +
LH172BCOF4 30 30 0 30 0 Fixed +
LH172BCIF, 28 13 15 14 14 0.0357
LH172BCI1F," 24 20 4 18 6 0.5
LH172BCIF,;" 24 17 7 18 6 0.0556

+ BEAEORBAD Y
— EREORBELRL
* ;[ U LH172BCIF, XD B 5 EM MO 7V 7 LT D,

. BASNIROBER) D o B —5 N O A SRR ORI O E AR I8 1
HIEDZEENE

PH T my MO OREER, Az hEras oS 7 2 w7 DNA Ho 1 EEHc
crylA105 S (& 7RI & » b L cry2Ab2 I\ 7B~ M5 725 T-DNA 1 FHE
D1 a—(FET DI ENHLNERST(X 7, p24 ; FERIZRIREER4), 52, MUl
BRSAEIR & T-DNA 11 8% 5 O 7= F OO IEEX 72 03K e 2. b e r a i

0 ARRICTLRE SN AF BRI 0 DHER R O O BT A AT v MRS IR
BT %,
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FASH TN & BB SV 7,p24 5 FEMITRINEEL 4),

72, FRNE ST OB 2 T U 7ok R, crylA.105 B s O3B A Hilf#d % P-e35S
D 5 Anelnk & FAUTEEE S D A MIBERSERS . FRERELZ (2 XV T-DNA I fE N O/
RIBEABESL & nptll 3& s D3 B2 HiEd 5 P-35S O 5 RifElk & B &b - Tnhb 2 L
MABNEZeoT(K 8,p25), LU G, ZOMFERMAIIEAE Z 2 — N9 H5EK
HFCIHEZ > ThbT  bifWA—7 2V —F 4 77 L —ALTh 5 CrylA105 EH'E
D a— ROV T, CrylA105 B EHEDEERE CIEFICREILL TWD Z & DR S
NTWD Z EMBGIREES @ pl7 O Figure2), Z OFRFRKAIEZ 2 X W #ii-7oA—T72
—T 4 T 7 L= AR ST EsER S T,

S DI, FHFANEE LT L THRRICEE LTV D Z LRI 297 a
> FHTIC K> TR SNIZ(BIRE R 4 D p56 D Figurel7),
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Sspl3._

5' Genomic Flank DNA

3' Genomic Flank DNA

I_’

BSE 11 5196 Ssp 18223
| Neois2a2 BSE I1 4915 Nco | 8891 BStE II 10569
Nde 1 452 _ Nde | 1531, BStE Il 2766 Nco | 10813 Nco | 11920
BSE II 12274
LRLR RN AR ARARARARERRR AR AR LRARA TR AR RE AR ARARA AR AR ARATARA RO RAR RN AR AR AR SRR AR AR R RS AR RN RR AR R
! o SN " = 12282
| -
‘q-) B
s32 % 2 832 % 3 g . o
529 & 2 Ty I @ & e 3
[-- - VR 4] = - E ¥ & 2
wn
]

X 7 AMHZ N UED 3 OF A

U RBNC R #H SN BRI DR R ONBEDOELITAARE v MERSHICRBT %,
24





A) B- Left Border P- 35S nptll | T- nos | B-Right Border

P g

; ,

nptll &5 RBLS > b

B) | B- Right Border |DER | P- e35S L|I crylA.105 T P 1 |&Zcry2Ab2| T | B- Left Border
crylA105 a3 B A ¥ v b A cry2Ab2 BZTIHBL A& > b

C) B- Left Border P-e355, |L|I crylA.105 T P I |ZZcry2Ab2 | T | B- Left Border
CrylA.105 A TRE S & v b &5 cry2Ab2 BUAF-HH A€ v b

X 8 FEAEIET-O 5 RIMEEIC 31T 2 AR [FHEH 2 (2 BY9- DA

A) T AI R« XY H—PV-ZMIR245 |2 531F 5 T-DNA 11 fE
B) T AR« X Z—PV-ZMIR245 28T 5 T-DNA 1 7835
C) AfH#az F7E 1w 2T H1F % T-DNA I #El

DER= " EHIT VY —fE; L= V—Z—fS 1= 4 > ba i P= 70— —;T= ¥—I Fx—HF—,

L7 F A3 R+~ Z—PV-ZMIR245 N T-DNA [ fEl5k & T-DNA I fEI D P-e35S & P-35S DR THE = o 77 & HEE S A FRERAHLZ 12DV TR LT 5, AR 2 O R
AR Z B U1 2 AW TR S8 P-e35S(P-e35Sg)id, ET LN —fEI(DER) A KIH L T 5,

2 KN E R SN ERIC D D HERI R ONE DO BT A AT ¥ MERSHITRBET 5,
25





N YRR BT A E—MFE L TOD5EIE. T O D BE L TH 208 T 52
D]

1 =72 DTEZY L7V,

=. O)DAITBNWTEMAINTRENDHHEIC N T, BHIRSMED T TOMERR S O
[F COFBLOLENME

ALz b U w 3 v OEERIZISIT D CrylA105 BRHE &4 Cry2Ab2 EHE D
RO EMZWRT L0, Affaz hvEoav o 6 #HYLHI72BCOF;,
LH172BCOF,, LH172BCOFs, LH172BCOFs, [LH172BCOF; x LH198]F 1, TI:BCI:FixRP)(Z
BWTvxzAZ o7y MithaiTolc, £O/R, ofricitEl L7c 2 ToHART
CrylA.105 FEHHE & 2 Cry2Ab2 B HEDEHL L TWD 2 L DL SIVZ(BINERE 5 @
p17,18 @ Figure2, 3), 7238, TNEND U T AL 70y MapHHICBWTAHEER N7
12 bSERRED CrylA105 EHE & Cry2Ab2 EHEOMIZE R 58 A XD/
ROMRH S8, BT THROIER X FUEr 2300 b I TV, X
ST, ZNHDONRY RFET h T a v ONEREAE &AL LTAER, b S i
T2 b D LiffEm S T,

R, TA I ADREGT DMOREFE 28 H L T A SRR BRI & AmZE S
LBENDOHLHEEL, SHnEEOA L O

77 A3 R PV-ZMIR245 1%, HEEHEGR ATHE M H38)s E. coli & A. tumefaciens 72 & D2
F LEMEEICESNTEHEY . BIRICHBW TEAEERE 3T AAmEMEIZ /R,

(5) BAnTHEH 2 LW E O R M O D AN NS Z 4 B O RE K OME M

RN OZF DI ORMY 7 ) 5O DNA BN %2 7T ~—E LTHWS Z Lk
0. AR b U E R o U R TR FTRE T d D (MIINE R 4 0 p59 @ Figure20),

(6) BEEXIIEEDRET AT LOME L O E

A . BA SN OBERY) DI L 0 5 S AR S TAERE AR D BAR
72N

ARz N T 2 U AHRA ST D erylA105 &5 & 2 cry2Ab2 & s f-13Ei
ZH CrylA105 BB R OMZE Cry2Ab2 EHEAZRBLTHZ &Ik, Fa v HFHRIC
K DEHUEDT 5 S TODGIREEE2 D pl4~18 @ Figurel ~10),
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7. IR TR SRR & IS R DR D 4rE L oofE & R O

ALz hUER Y L ZOXBOIERLLZ hUEr a A HEIL T, 2006 FIZHA
T Y MERESHEOW NI IR 35 21T > 7o BINEEL 6), Btakirkh &
LC, Af#az b £ 230 [LH172BCOF; x LHI98]F 4 %, XIIROIEM#Z 7+
03 UNZiE, TS L b U R o R L BRI RELI L TV A LHIT2 x
LH198 F##ia AW (X 6, p21),

O BRERAOVEF DR

TERER OVEB B DR A L9~ 2 7212, 19 THHEGESE . FE3E. FEFER,
MERERBHI, RRSRRRH, BATERE), FRE. FME. B 0o AR, Ry,
WERERL, ARhMEREEL, HE oM B EE, MR MERRES, Rifa, KOR)ICHOWTHE A
1To77, TORER, MEFERICBW AR Z vt n oy ExROIEMILZ FUEnay
& ORI HAAIA BZZDEZED HITZANP=0.02), THLSOIE B TIIAERITRD bz
Molo, Az N Ew 3 EXROIFRELZ N UER 2T & O THEZENRD bl
TR O L, Z N 5.1ecm & 5.0cm TH - 72(BIREE6 D p8 D3 2),

B, THETICHE LIz b a2 2(MONS63 Hift. MONS10 S&#E, NK603
. DLL25 5&#%5. MONS8001 5&#%, MONS88012 5&#%, MONS8S017 4#i K% (X LY038 i)
DOIEEEIRBRIZ IV T R IRE L THOW O FE X hUEr a2 bG o7
EDF IME - B REZHER N 7Er 2 OZ@EPH & L THIR L2856, AEZEDRD D
AVIAKHEL R DB v 2 S O OYREGS.Iem)l X IR kB v 242881 D488
FPHPN(3.6 — 5.8cm) TH > T=(BITREEL 6 D p8 DF 2),

@ AEFOHNIT DARIE ST IR

AfHaz F T a2 ROSHROIFIZ b UEn a2 HA4ER R ETRES
B BOBIEREE 6 D pl3 DK 6-1), 5C (12 FFEIEE) ICRE LI ATASE=RICE LA
WIOTEEI T T2,

ZORER, AL FUE R 2T R OROIERLLZ V' r 233k, ARG
~ELTHD 35 BRICIIHIEL TRY . TOREICER T2 -7 BIREE 6 @ pl4
D] 6-2),

@ PRARDOBAE ST

13

AEHB P OLLFICHE < O~OIZFEH S TGRSR D MR M OB DO ERIZH AE

¥ MRS IRIE T S,
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N 7ER I UIEA AR TH Y | fEFEE, AFRICIEE BARICHES 5, FRkE
U CREBBIH LY, FEE2APET D 2 Bid7ewy, FEEIC, 2006 450 11 A 7 BIZAERIR
WEBE LN, A hyEra v LOKEO hyEaa s EHITRBEL TBY ., £
DOFREIZ AT IZRD HNR-o T2 (BIREE6 D pl5s DK 7),

@ fEHORMEL YA X

ARz b a VR UROIERLE X N vEra s L bicEm W EfetEE R LT
BY ., ZORMEICKEZ2BWTRD Lo o7z, £, AEHOFRECRKE SITHHET
BRSNS To(RITRER 6 D p19 DIX| 8-1, 8-2),

® FEFOEER, BRME, RIRME M O ER

ALz bovEra v EXBROIEMEBLZ N U R a3 > ORE O A4 PE B (— SR
B RS, —FkiEk, ERIE) A e LR, RS RIERIC B W TR FEMIA R
ZEDFRD HALTZH3(P=0.03), TNLSNDOIEH TIEZERITHE O bR Do I2(BIRE £
6 D p20 DF 6), ALz FvEra  EROIEMBEZ hyEra v LEOMTH
T%ﬂm@%hk#ﬁ%Mﬁ@$Wﬁi ZNEI 663.6 KL & 592.1 KL TH - 7=(B

TREEE6 D p20 DF 6),

¥, THETICHEM LB Z R Er 22 (MON863 R, MONSIO %Ht.
NK603 “&#E, DLL25 F%ft, MONS88001 -##E, MON88012 Ak, MONSS017 R#HE M
Y LY038 RiAe) DRI S ERICB W T, e L THWO I IEHIZ F VTR
ny#a%anzﬁﬂﬁmmm@ BARMEZAEE Ut o o v oF8i#EH L LTl
B L7emE,. AREEDRO LNT-AMELZ N U E o a3 O—HEREOEEHEIT
%%%&%u:/ B HEEBOH lmﬁmz—7mﬁkgf%ot®W%ﬁ+6@
p20 D 6),

A Z P UEr 2 U ROROIEMRBZ P a s b [UHERFOFE (3%
FIZEDLNTEY , BAREM T TORBIIMR S N> Tc, o, BRZIRY R
W R D BURIME & 3 EERIME T o T2,

AL Z R UFEa a v KOXROIEMELZ bUEr a b I L 0%
IFERER A | 1 IE 60 1D 3 A TREFIIICIIE S 5 2 & T, INHERE T DIRIRE DA
Al Lz, Az bryEea v KOOI b Ut a a v OfE 1385
% 5 HUNIZIZIE 2 THRIE LGIREE 6 @ ple D3R 3), Fc & IFEEIC OV T
A FRIAEBEITRO N T2(BIERER 6 D ple DFE 4), 7ok, AfHLZ N
T aAUIIEBNT IRTETHIFE LW DNRBO NN, ZOFBFIEAEICLD
FI%E& LTWAhZ L ﬁ‘ﬁﬁmu éhfk-o

© AHEM:
H A I IAHE T REZ T B AR I AR B L Qe AR 2. b 7w o o TR
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MORERI AT o T2,
@ HEWEOFEANM

AR 2 b w2 L b FHMEMRIC R RITT X S A EW R N &
NTOD D EfRT 272010, HEERRBR AT -7,

ZORER, A Z hUER T H VI ROIEMBEZ b YT 2 U ARk L
T HHER OMIBER. BB RO OSSR BRI 2 B33 b e 1= (Bl
WEEL6 D p23 DFE 7).

ALz b UEr a O B S ELOMMFIC R E R T LD A EDE
MPEEESNTWD N AR T 272012, ALz V'R 2 v ROKTROIEMEL 2
h T 3T ORAEMR O A O Te A B ER 21T o T,

FOFER., Az b oadHH WIS OIEEZ N7 E o o OREY
RZESHA AT VIR L7y B XA a v O3S, oL, AR EICH
RHEBETRD SN0 (BIREE 6 D p23 D 8),

A Z b E T I OM NS E D OEWARICEE S KIFT L O A EDY
MEESNTND D ERERT 572010, BIERBREZITo T,

ZORER, ALz b UEr a3 U ROKRROIEMEI X bV E w3 o OILHERF I
U7 ISR Lo Y W F A o v O3, BoL, AREICHKR AN AE
ZITRRD bR Do T2 BITREEL 6 D p23 D 9),

3 G HA X AW OM S IR T S5
(1) FEHZEZEDONE

BB HES D720, filit, L, RE, ERAE ORI NS 2612
FRES 517 %%,

(2) %Ik

() AREZT LD LTI L DH TR AFEORBKRICE T D IFIEEDT ik

4) EMZRMER BN ET HBEZNDOH DL EITBT 2AEMS IR R 2[5 1Ed 57
O O E
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e S LIC RS RER TS 2 2,

(5) SBRELE TOM/MM IEH M A ER TE SN TV DERE &P OBREE TOM M
FORER

(6) ESMTIT HEEHEICEIT 215

AR Z P EE 2T ONEICR T D HEERIIILTO LB TH D,

2006 4F 10 A kRER S EREFEDANSE S « Skt E L COLEMFERDOBGE
1To7,

2006 4= 10 H  K[E2HE (USDANC BEHLHIFRET (P EREN DT O OHEEEIT o 12,

2006 4 11 A X EBMRER(CFIAIZEE - BRE DL EMEEDOHIEELIT o712,

2006 45 11 A B+ ZJEA 4 (Health Canada)lZ & 5h & L COLEMERD %

1T-7=,
2007 4E 8 H  KEESLEIRSFFDA) X 0 &4 - filkl s L CoReMiEn] &5 1)
776

¥, KM FUER A OEMBENCE T LHEERIUTILL T O LB TH D,

2006 4F 5 H  BMOKPER - BREA LV TEE B2 AEWEoFHZEOHIC X
BDEM D LN DM T I (IS | 5 —FEE AR
BEFSICI T 2385, R, ERLOPBEET N Z DI FET 5
1T DEREZ T T,

2007 £ 2 A JEAGHEE I THEHA 2 DNA Hiffe & 5 Lk ORI O % A
DFfrx | ICHESSERFIAE L TOREMHEROBFELITo T,

2007 4E2 A BEMOKPERIZ THE# X DNA HAiis T8k & OMRBHR N4 D 2 4

\ZBH3 DR D Tt (ICHES SRR & L CoORZEMER O RGE
i1 o77,
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8 YEHE 2L OEMS R B O
1 BEICRT DB
(1) 8% =T % AREVED & 2 B AT & O %y iE

N w 33 1579 FFEITEDEICEA SV TLR, RYFOFERARE N HY . ZhvE
ThUEravPHRSM T CHA LTZAIEERE STV,

AHHIZ - 71 3 2 DFEEIZ T DM D A ARIERSZEN OV T,
APRERE S TN LIRRBROFERICIESE . LUF D LBV Akl L7z,

AT HEAIMEIZ B 2RI E(ERE L OB OFFM:, BN T D IRIRM M,
PR, TEMOFMER O A X F-oEpER, Ui, RIRMER OYE3EE)(p27
~28, Fi— 2-(6) 1 O~Q)%& Hilgdiat L7,

ZORER, TERER OB ORHMEE L GHIEIL7Z 19 THE D 5 5, MEFELIZIS AR
z hvEray EROIERELZ N VE T 3 L ORICHEH I BEZEPRD bR
(P=0.02)., ENLISDOIEE TIIAERITFEO bR oTo, A hUEr a3y &xfifio
Mz N w2y L ORTTHEZEDTERD LIV MR OIEIL, N S.lem &
5.0cm T > T-(BINEEL 6 D p8 1D 2),

T, FTOAFERIC %féﬁﬁkbfﬂﬁbt4ﬁﬁw5%\*%%ﬁﬁﬁ%wf\
Az b vEw oy EROIEMELZ N e 2 v L ORICHREFEIE EENTRD
AT=D3(P=0.03). ENLSAOIHE TlIAER iﬁb%h@ﬂot@WQ#4m0ﬂ0@§®
AfHHLz FrET s LBOIEEELZ U n oL b O TTHEENRD b —FE
FERIEEOTFYIEIL, T 663.6 il 592.1 hi TH > 7=(BIREEL 6 D p20 DF 6),

7B, TIVETICIEHE Loz~ B r 2 S OREEEIGRERIZ IV T, e LTH
WHALEFFHELZ. R TR 2 BRIV AR IME - e KEZ, ek FUER 2
COEEEFH & LTI L7256 AEZORD LA L 2 b vEr a v OMFEE &
ORGSR O TEIEL. fEk b 7F 1 a2 2B 2B ORFAN CTh - 7-,

ZOZTENG AHEZ FUERra v EROIERELX N UER 22 L O TRD I
TeMERERE M O AR 361T 2 22 R TR AR HEAIMED S E 2 L IFB 2TV,

AL Z N E R 2T, CrylA105 R & WA Cry2Ab2 SEEEOFRIUZ L 5T =
T BERIEHIMEOIE N TS5 STV DA, Fa v HERICEI2EEL, hvEoav)
EOREO AT TICBWTART S Z L 2WEHI S ERERTIIRN Enb, 2

YOREBH T, B0 2-6) 2. OO~DIZFLHE S 72 SRR DR L ONE O
R AARE Y MRASHIZRET 5,
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DIVEDNEPBEN TS FvEr a2 BRI T THASE, S OITHEICRT
LENMEZ DD L1THE 2TV,

VLD Z L Az U w 3B LT, BiAIZR HEAEICER L TAEY
SRRV B 252 T 2 ATRENED & 2 B E BRI S IR E Sed o T2,

(2) RO BRHINA O R

(3) EDOAE LT S O

(4) S RRIERBDET D BT O A B O

VLEDZ &b AR A b7 E w343, BEAIZRT DA SRR 5 MR
7 Lode g AP S kay gV E oA PR | TRy gyt

2 HEWEOEAMNE
(1) BEZ T D[RO B D B A B SE O FFE

N I UICBWTHEMEOEAMTIRE SN TE LT, £z, AEITEA I
72 1579 FELR, BHIM O RN H 5,

ARz N UEw 2R CIET a v HERRISH U TR HRIEEZ RS Cryl A105 R EHE K&
OWZE Cry2Ab2 B HEDFEHL L TWH 2, i EE & BIZBERT LLr o S RERI IR
‘ﬁ@%é@ﬂ%ﬁbﬁb’k#ﬁﬁéhf“é(%*@2ﬂﬁﬂ®p8)it.GﬂAMS
EHE M OWZE Cry2Ab2 EHEIL, BERIEMEZ RT3, H1EORER BN L TR
TWBTzD, IEFEORHSRIHEN L CREWE ZEET D 2 kiﬁwk%zghto%%
2, AEWEOREAMECOWTIE, TEEEmERER, SnALRER, BIERBRAIT o 72hE
R, WINORBIAEBIZBWTHAMEMZ hUEr v ExffROIERIL: N yEras b
OMNHFHFRIABZATRD o7 BISEER6 D p23 DF 7~9), L-T, BX
LR WEEWE OFEAMIT N EZE X BT,

AfAHaAz b 7ER 2 TRIT S CrylA105 & VS KL UK Cry2Ab2 & FE 1T
Fa v HERERIH L CRAEEZRT, FEERIZ, CrylA.105 EHBHE KD Cry2Ab2 &
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HEZHWTEMREZIToTEZ A, MEHEEBIC NV ERavOEEFa Y
HE BT U CRIBIEMEZ R L2y, 2B o BB U Tl st &2 57
RN ERERRENTWVWD(ER 2,p8 M OE 3,pl2), ZDOZENnD, AILNDEEL
AT HARREOH LB EENEY & LT, AEICAEERT ST a vHREANREZ O
776

AfHaZ b UEn o U AN ETHER LI2E . B EICAERT DT a v H RHRDSARH
Bz FUEOQ O CRBINOIRKE L UL, B L TCWAARMEHZ b vEn oL 2 EEE
BEET5, b LIRS F e a ) BIRE LB 2 BT A5 A0 E 2 b,

BLTWOAMIRZ NV Er a v ZEERET 2RO H5Fa VHRERE LT
1T U a U OREIRZ 195 European comn borer 250D F 3 7 H B HAVEE ST
L0, TNHIFEFVERavOERTHLOT, ZITERGRE LT,

AHLZ N7 Ew 3 U LI LI i & BAE T D35BT oW T, ARz h VB R
I O THIELT 5 CrylA105 BEAE R OUWE Cry2Ab2 FEAHEICL Y Fa vHRER
(A DL 52 D AREMEIIAE TERY, 22T, [8GET - BARDMEROIZD
bDOWEAEY—Vy N —5 7 v 7 —5 BHFHQR006)] ZHWT, Az FyEr v
ZRSE THESE LT TR 2 32T 5 RN E C & 72V it M O EIRaie
XA SNTWDF a v HREAOFEZITo7o, DOMOESHEEN)E hyEr =y
ODE%TE;'%O)E‘%’* )G DO ERIREY) & AE OB FTREME, D 2 M BRIABRZIT, E
A mF a7 (Leptidea amurensis), >~~~ X7 = 7 (Eurema laeta betheseba), /L7
VX (Zizina otis emelina), -7~ (Lycaeides argyrognomon), t = 7ELE N¥%
(Melitaea scotosia), 7 AA 2k = 7EFE F¥ (Melitaca regama), =t 5 VEE R%
(Mellicta ambigua niphona), & At 77% (2 #iff) (Coenonympha oedippus arothius }O®
Coenonympha oedippus annulifer), 777 X 2+ / A (Ypthima motschulskyi niphonica), <
/7 L (Cymatophoropsis trimaculata) > 11 f(2 Miffiz &) & FiE Lz,

(2) RO BRI O R

AfHLz b T Ew 2O T, QmAmsﬂéﬁkﬁ:(hmwz HE DN
TIEN 3.5pg/g fwt & 0.12pg/g fwt TIHHLL TWDH Z & BBRICHERS S LTV D (IR
EEL6 D ps),

it\%1®2mn®_ﬁﬁbtio A vy EnavoEEF g v H

(ZxP3 Dbut= BRI — @ﬁ%ﬁ&@%ﬁ%xffwéMm%mkm@L
ﬁrft% AFAH#L % b 7 E 1 2 3 Fall armyworm &% OF Corn earworm [Zxf L C, £ ¥
BN PIEZ R T 2 E PR I TV A GIIREE2 D pl4~18 d Figurel, 2, 3,6, 7,
9, 10),

INHOZ ENG, FrESN 11 HQ ML Si)0F a v HE RN, A
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ZhTEBIULRBLIEAEMZRIE LS EICEEL ST DA,
MONSIO LD HEFE > TWNWAZ ERREBEINT,

(3) HEDE LT X OFHE

Az F R a LR LB ERE S - 1N QA& 0T a v HE
HSEATT A BIREMEIZ OV T, 7w AT S OFERE L JE 0 ITAEF T AR DOIEIC
R HEFE T A B TET D2 Z LIV HEE LT,

F 636 L DI, FBENTIHWTILE <7 U (Helianthus annuus) & A X84 A%
(Solanum nigrum)DIEA VT, b 7 1 2 SAHJELA TR OHERTES FE DI DM Tt
TV DR 67),

FHEORER, M UEE 2 AR (0m) CORKIEHHEFEREILE ~ U U OFE T 81.7 kL
fem?, A XABRAAFOHETIL 711 Kem’ TH-T2, LL, M2 5 smEEhD & BB ORK
RHEFEH 1L, TN 19.6 B/em® & 222 Rifem? (T LTV, E6IC, E=T VI
DN Sm DB LT ST A28, 10m B 5 & IERMERE 134T 10 87/ cm® DAY
TIHoT=(F 6,p36),

Flo ALK THRTEFTO b 7w 2 YHE TUIEN 1,700 ALL =D kDD Z (Asclepias
syriaca) % FAV  CHERyHERE FE OFIAE M T TN D (TR 68), TR DfEER, hovEn o
NS 1m, 2m., 4-5m BN 5120 T B O A HERSE 13 35 4 Bi/em® | 14.2 Ki/em® |
Z LT 8.1 Ki/em® ~EWD L TN ZENHBNE 725> TUWVAEE 7, p36),

BT, BFFIZBNTS hUEw a UHELO DU X OIE FITisT HIEmHERRE
OFEITOITIY | 1FHOBZND Im KON Sm BEN- R COVHEREE X, 2
FHIFEE 28 fifem® KN 1.4 Ki/em?® T - 7-(CCHk 69, 3 8, p36),

ZD XD BAETI TN b U r 2 U MHEL TOLE AR B9 D At R
ERERDFERD, ALK TREWEL A TON A D HEFLINTND Z EMA LN E o7z,

LoT, INOOFEERENOAHBEZ N 7 a LR LTE0E, FFEINz
11 fiQ fifEz Gy 0T a v BRBAPRH HREE & F- TREFT HAMEMEIL, hrEra
VKNS 10m LLEEEN D EfdD TR, S0m LA EBEN D L1ZE A LR T 2 LR S
iz, Eio, RRARERERIZER L CODIFERNT a v B RRFESAHELZ hvEr o
TN HEE 50 m OFEPAIFFHNCAR L TG S 13E 210K <, EIERRE L ~L TAHHHA
Z N UER AT OIRET DI K D E T D ATREME 48D TR &t S Tz,

B, AR FUER I HETHIT S CrylA105 EEHEIZOWTIE, H 1O
2(HeEOICFEEH LI L 2ic, BBAXRT N7 ADOREITELSBESG L TWD KA AL
II & 1A, ZNEEEIC S — il R O KR E Z 1T T\ b MON8IO & 1507 Hf T
FHLT S CrylAb EHA'E & CrylF EHEICHK T A2 &, S HIZCrylAc EHE & D
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72 BEECHN OFERINEN 93.6% CTH D Z L7 En G| CrylA105 EHE OF R A~
N7 A%, FOREKRER TH S CrylAb EHE., CrylF HEHE KX CrylAc EHE D
BBART N LERESHEALZEITRNVEZILNTND,

FRRT, AHEEZ P UER 2 VR TRIT S CrylA.105 EREOF 2 v HRRIC
Xt 2 B G 2 PREBEIREE(LCso) CRHli L7 & 2 A, MR TH D Bt HHE
LRk, —#oF =2 7 HEH(Corn earworm, Fall armyworm, European corn borer)
(R LTI W RIEME 2R L2, 2 oMo F 9 7 B BRI % 2% gt
W EDHER STV D (FE 2, p8),

B, A2 U ERa BV THEILIL TS CrylA.105 EAE & WX
Cry2Ab2 FE HE I, AT F a v BHRBICH U THEMICE RS EREST,

CrylA.105 EAE Z BEM CERLIZHE DT NEWEEZMEEZ /R 2 & 3RS T
W5 (BIEEEN3 @ pla @ Table 1 T pl5 @ Table 2),

4) EMZRRIER BN AT D B E DA BEE Y| W

LD = L7 A b 0 S AT E B OB RIR T B A S R
A B BT L E S,
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* 6 HARTITOITZ b U w2 U HJED TOLER OHEFRE 2 FE A (CCHEk 67)
_ B b ORI § EE O i H (i /em”
s 2 8 i 0@& 50> b O FREEEI 39 2 HERE R B D & ChL/em”)
m 1m 2m Sm 10m
<UDl 47-81.7 |28-15541| 0.6-84.1 | 0.0-19.6 0.0-74
HAS (%) 49m*
A XKRARF | 33-71.1 |45-1503(0.7-1455| 0.0-22.2 —

# 7 Ak TITbhivE b U e a UHERD COIEM OHEFREE AT (CTHR 68)
AT 5 EE ) 1EEH & DERBEIZ X3 5 S HERS T BE (Z/cm?)
e[ ahe Om 1m 2m 4-5m

jlz (AVU—F 1K) e

BB 4.8-17 2ha 63.1 354 14.2 8.1

o2V 4) | (6 &
# 8 W FHETirbiiz b UEn o MEL T OIER DR E T CTHR 69)
=) I EAE FE E5H> & O REERI R D R HERE S (BZ/em?)
-1~0 m 0~1m S5m
Volunt 4 <20 ha*

Gesudy | (amn | D777 - 28 4

(S

T L7- A TR DOIFS T4 C 20ha LA F CThH - 7=,
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3 AHEME
(1) BEZ T D[RO B D B A B SE O FFE
N 7E 1 3 v OITREFEIL Tripsacum J& & Zea JBIZFESIND T AL R THHM, bY
FTruay b HRRHEARE2DIZT AV hOARTH D, EHBETIEH, 74 FED
Tripsacum JE DB AR THE SN TR O, HEMITER U T LT 5 et D dH %
P AEE S IRFE SR Do T2,

(2) RO BRI O R

(3) DL LT S OFFI

(4) S RRIERBDNET D BT O A B O

BIED T &, ARUA b ¥ 0 2 U AHEE SRR 5 A S R B A 5
U RIS U,

4 ZTOfMmOME
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= MBI OR A IR

EED M UER UL TAEITEW CTRAIMOEIRERD 5 5, BEaiZslT 280
(2B HRETE %ttt LT,

ZORER, TEREMOAEBFORHMEE L CGHIEIL7Z 19 THE O 5 B, MEFELIZIS AR
Z hEn oL ERROIERM L R En o L ORNCHEFRE EZENERD B
(P=0.02), ZNLISNOIEE TIIAERIERO e oTo, £ilo, FFOAERIZET 25
PEE L CRHIi L7z 4 THE D 5 b, —FREREIZIWT, A2 b Ut r o> ExtlROIE
FHZ N U 3y L ORIIHEH A EZED D HATZ23(P=0.03), EHLISOEHT
IFERIIRRD LRI o T, 728, ZIVE TICFE LMz b v n a2 v ORISR
BRIV T, MIRE LTHWS IR Z b T E w22 B35 A F/IME -
RNAEZ, 6k U r a v OEBFE & U CHE U256, AEZEOD b7 AR
Z b UEE 2 L OMEFERE K O TSR OFEEENE, TER - Ut v 2 UZRBIT D EB O
N TH ol ZDOZEND, Az hrEn ol LRHBOIFRL: hvEras L0
[ CRRD BT MR L OV SR 31T 2 2R CHEAICRBI DEMMEN B £ 5 L 1T
E 22y,

ALz R w24, CrylA105 BEE & W Cry2 A2 HREEOFRBUC L 5F =
U HERBIMEOENMG-SNTWDEA, Fa v HFRICEAREILX, hvEra )y
BEREOBRE TITBWTAEFT A Z L 2N S5 FRER T RNV &b, 2
DB GRHEHN ) Th D B a2 FRGIE T CTHASE, EBI2EAICHIT
HENIMEZED D S 3B ATV,

UEDZ Lot Az N 7w 3B LT, BEEICRT HEAMEICER LAY
SRRMERZE A 52T 5 FTRENED & 2 B AR BhEN S IR E S e o 7o, Ko T ALz b
UE R 3 U, BEAICR T DB T D A SRR R A AT D B E U & of]
Wr=aiz,

b B BV CHEMEOEAMIRE S TELT, £, TAEICEASR
72 1579 LK, RHF O HREERD & 2.,

KMz e r 3 RTET g v H BRI L O RIEMEA R CrylAL05 EEE
KOS Cry2Ab2 EEENHELL TWD25, BEEE L BIZBET LLT L REERIIZ
BEWED B BRI EA LRV Z EPHEREN TV S (80 241)-12-@), pl3), Fiz,
CrylA.105 2 B M OZE Cry2Ab2 B /BT, FERIEME A R, 16 EOREHRM BT
L CHRE L TV D72, i EORBERIHER L CHEME 2 AT 5 2 LI3 BB X 5
iz, TN, AEWEOMEAMECOWTIL, THBEYIRRR, MhiALBR, %I
AT TR WTHORBRE B IRV THO AKX UE w2 RO o
Fr oL & OMICHEHFIIAEZEITRD bivien T, Lo T BERILARWEEREOME
APEITR N EE X BT,

Az b e m o ORI 5 CrylA.105 5 [V K& Ok ZE Cry2Ab2 2 VB 1,
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Fa v HBRICH L TCERBRIEEZRTZEDHELNERSTWD, TDOZ b,
Al DO ELEZ T HAHREMEO &S 2 B ABEY & LT, [T - HARDOHB DI Z 1
DHLIBEEY— Ly RT—X 7 v 7 —5 BHFEHQ2006)] Z=HWT, 11 fHQ2 s
Sty Ta vV HRRERE LE,

ALz bR OENT a v HRRICKT 2GS BRI —FEAE AR
BOKBEZIT TS MONSIO &b L7-fER, At 2 b vt w2 0% Fall
armyworm 2 (8 Corn earworm {Zxf L C, MONS10 X W BN EPIMEEZ R~T Z & 3k
BN, Lo7T, BEIN 11 fiQ WA ETe)OT a v B ERFN, AHH#Z
cFUERayhLME LT TE 2 B L2810 B % %) 5 aTEetE L. MONSI0
LV EEESTND I ENRBINT,

LU AKX TR a v NBIRE L7202 R E Sz 11 fFQ R % &)
DOF a2 v HEHRNPEBEIT D AREMEICOWTER LR, fE Sy 11 fEQ Wbz
G)DFa v ARANHHREE L Fo THEHEZ BT A REMIX. FYER Y
M5 10m LLEEEN D & Mied TR, 50m LA BB D L1 & A PR TE 5 LG
ENic, o, AKBRAERRICAER L TWAIFENF g v A B BESAHIE 2 K
TER VB S0 m OFFICFFTICAER LTS EidE e < EREEL
SULTARMELZ hU B a U BIRET DIEMIC L DR E ST A RTREME I3 D T
v &Il s v,

ULEDZ &t Rz N 7w 2 TR EWEOEAMETER S 2 WSR2
AT DHREUIRW S ST,

EOETIE by a v OltE TH DT A4 > b L O Tripsacum J& OB AFR TE &
NWTHEOT, sHEMEITERS 2 MBI L AT D B2 ULV &l ST,

L oT, MAEREMEE LT, Az b o' o o 28R R > TR Lz
G\ SRR BN ET DR L UT R LR S T,
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(AR A & FEBHAR]
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R oA K & 3 om E (8- SERCT 58
%1946 H6 H

K4 HAE o bRt
REHw AR IIARKE—RR

Er R X EREE4 T H 108105

—FEf RO KR L G LTV oF a v HE R F 7 E = =2 3(crylA.105,
WcryZAbZ Z. mays subsp. mays (L)Iltls) (MON89034, OECD UL: MON-89@334-3) (LA T, AL
AR L WD R HEICRBW T, WS EN AT 5 TR R S5
s mﬁi%%%ﬁ %%@)Xﬁﬁﬁ%%M?é ZOYRATFHIZE S X, ARk
PEICIETBIS UG R 23R E L, 2 9 LR RK T 2 HIEOWRTE~DOH
ﬁﬁE%ZELEUTﬁi S DT, FHE SVISERPEOBERMERE Z 0 9 DffEh 64
%LT\E%gﬁfgéﬁéfék%ﬂﬂ%ék RO LN AL, Uik B E R
Pilkd 2720, FrE SNMEIZSC, LT Z & 2179,

1 B MEEHECR T 2REWEL#T D120 O EhRH &K OBELE T TR
EBVTHD,

Rk 19 4 6 A BLE
HANZEE

HARE Y b (KR
* HRAR Y X EREDD T H 10 % 10 5
(FBEEE S 03-6226-6080)

AATE Y b (BR) RS - BRETHD

HARET P b (BK) WAL RS

HAT b (BR) 7S AW - BRETHD

HART P2 b (BR) A A - BRETES

HART P b (BR) A A M - BRETES

HAT b (BR) S AW - BRELHD
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2 TR ORI OO S 1E
WAL IR AN D, B HSEOWRMICE L, ATREZRIR D EHINEATT 9,

3 HMEMHELZ LTV DA ICRAREZE T OLEND D Z L RUBRSHEDONE
ZJERIS DT 0I5k

SRR B L T BTG U CARPEE O AR RE RSP B R I iR i 24T
JERAE T2 E T TE D R RIS 1255 5,

4 BUnFHAHRZ A 2 ANTEAL U SUIIERP IR B &> T2 O 2 ki3 % 72
DD BARRY 2 H B DN

BARFEE & LT, 8 SN RIS T, A S 72 AR AR OB A Thi
RNE DT DI L BB SR AR B - T AT S 3R CAE
FLRWEIIZT DD &5, NERHEZFEITT D,

5 EMOKEERF K OBRBER B~ DA (A

SRR RSB ET 2 TREVEDVRIR SN2 6 AT 2 0 2 L 2 E BIZEMOKES
REBREAIZHRET D,

42





B oA E O W E GBS
Sk 19426 H 6 H

K4 BARE U MRS
REFEEGHEEE ARG —ER

T RAE PR X R4 T H10%10 7

B REOAREFFE L WD T a v HERBENME b e 222 (crylA.105,
U ZEcry2Ab2, Z. mays subsp. mays | (L)Ilt1s) (MONS9034, OECD UI: MON-89Q134-3) (A N, A
ﬁ@i%kw5m> —HEEAEICBW T, SRR EN AT D ARSI S T

= mﬁi%%%ﬁfﬂm®)17ﬁﬁ%%m¢é IOV AZFHMIZES X, AME
%r FAFE TR S U PREE 2 3% L, & 9 L7 fElRtE 2889 2 H1EDOIRE~D
%ﬁﬁE%MELEUTﬁé EHIC, BESNIAEREOE RMELE 2V 9 DHERND
%mbf G/ E2ZET @ﬁiﬁék%h#%ék B LN AIE, g B e R

%m#%tw\%méhtﬁ WGy LFOZ E %179,

1 B MEEHECR T 2REWELHET D72 O EAH & OBELE T TR
EBVTHD,

Rk 19 4 6 A BifE
HANER

HARE Y b (KR
* HURHR R X ERFE DY T H 10 & 10 5
(FBiFE& S 03-6226-6080)

HART P b (BR) R - BRETE

HARE P b (BR) WAL

AART T b (BR) /A A - 2

P
R
ﬂ%&

AAREY b (B 23 A -

S
i
=g

AAREY b (B 23 A -

S
i
=

AART I b (BR) A A K -

S
IR
o

o OEHEEE
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2 TR ORI OO S 1E
WAL IR AN D, B HSEOWRMICE L, ATREZRIR D EHINEATT 9,

3 B HFHEEZL TCVWAIHFICREHEELZHET OILEND D Z L RVREHEONE
Z  JHMT D700 HE

M SARMER BN B L T2 )S U TARE RSB (RIS R (i 2 AT\ B 72l
MIFED JARHIEEZSE D 5.

4 BUnFHAHRZ A 2 ANTEAL U SUIIERE IR E & 8> T2 O 2 ik 3 % 72
B D BARR LB ONE

HARAIHEE & LT, F9E S TBICIE U AR DBRE MM TO 20K D1
T5 2 L BREPITH SN AR KR & o To GBI T B BREE T TAEF LRV K
INTTHZ L%, BEREZIATT D,

5 EMOKEERF K OBRBER B~ DA (A

NSRRI RSB LT 2 TREVEDNVRIR ST 56 I Z 0 2 & ZE B IZEMK
PEAERBRBEE T T 5,
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B

Fa v BEREHWE b U0 a3 (WE vip3A, Zea mays subsp. mays (L.) 1ltis)
(MIR162, OECD UL SYN-IR162-4) D 4= ¥ % A5 4 5 B2 5T Al & o A 5

B O il RS2 i == OO OO 1
A AR BRI E ORI ..ot 2
B 1 AR TN X 72 0 R U725 e, 2
L. EEXIEEORT 208 EOTIIET DIEH oo 2
(1) ¥ EOALEAHT RO B SRBREE I T D 00 R e e, 2
(2) FEFHEEDFE L FLOELIR oo 2
(3) APREEAG R OVEBEZAAIEFIE oo, 4
2. EAC T Z A E OFTIREI TR T DIEE v, 5
(1) PGB T BT D R vttt 5
(2) X7 A TBHT D E R ettt 8
(3) L THAHEZ A DTIETTIE oo, 9
(4 HIEPNIZREA LT RERE DT EIRAE K OMESALIR - L DT BLOZENE ... 11
(5) s T X AW DR & OSBRI O J7 1 DN Z 0 B OIS e OMFHEME ... 12
6) EEXIIELEDET D HEFE EOTEE DOFIE ..o 12
3. BRI A E O FITETT DI o 14
(1) TR DIPTSR oottt s st nansanans 14

(2) MBI BN EST L BETNDOH DB EB T DA S A B 1
T DT DFETE ..ottt ettt bttt 15
(3) ESMZIUT D FHZZBIT DI oo 15
H2 THH Z & DEMEARMERIEETTM .cooevoeeeeeeeeeeeeeeeeee et 16
L A IS DB oottt 16
Q. BB DFEAENE oot 17
B BTIEME oottt 19
A, ZDMLDTEE ..ottt ettt aene 20
H 3 AR DR AR .cvoeveeeeeeee et 21
BIFHISERIR o vevevevceeeee et a st a s a et aenene 23

R BB FTTHIITE ..ottt 26






B AREARREE
Rk 204E5 A 29 H

JEMOKPERRL M IEE B

BRBT KR ST

—HR &

K4 vy o— MklEtt
HGE REFEFGERAE KEE HER
T FREREIERS S HT SRR/ 1 401-2

Fr— TR BRSOV TR 2T 72V DT, IR T A O FRFE ORI K
B EMDSIRIEDOHERIZ B9 D1 4 2505 2 HOBUEIC LV . RO LBV HFFELET,

BB R 2 2B D
TR DL R

Fa v BERBHIME b U a2 (828 vip3A, Zea mays subsp. mays
(L)) lltis) (MIR162, OECD Ul: SYN-IR162-4)

AR 2 W% D
AR SR O

BHXEEENCMA D72 0 O, B, T, RE, EikL
OB N Z DI 2174

AR T-HH 2 W% O
Rl 0I5k






SRR E OB

F1 AEMSHREEOMIIC L7 0 IR LT

L 8 UIE LR 2087 ORI D 1H

(1) 77 EORCE T R OB SRERERICIS T 2 Atk

O s, 554 U4
R IC AN Ny o = e
Y4, . maize, corn

P4, . Zea mays subsp. mays (L.) ltis

@ 15 FEO5FEL T4
FEIZ. bt avoTy MEZET S F1 A TH D,

@ EN K NES D BIREREEIC T 5 B A ik
k7w 3 U OFREHEIFF BT GGk 1), EREOESN O BAREREIZE T 5 b
7T a2 OBAEITRE STV,

7eB, MyEvavoORFICEEEGT5EEX0NLE8EE LT, hyEras &
ARERT AL N (Zeald) & N 7YV A (Tripsacum J&) OIFAENE LN TS (L
Bk 2, TAY U RE NI T AEIAF T LT T T~ T EFONS, KERE S REK
IZNFTHAL TS Ok 2). TAEICBW T IO OITREAHAEL TS L
D AT,

(2) AR DIRESE K UK

O EANKOESNZIT 55—l oS
rvERavOFERMNT AU B KEETH D Z EEMENO RS, Z ORIk
DTS V. KEREHS, AFTaLOHRT AU OBEHEEL, Ax> 2l
KOBHMIEHL, A ¥ a3l 7T 7~ T OEHEMHEGEL, KO 2 ammilBmasdH 5 (5L
Bk 2), BEFEIORGECES & RIS b v e 3 U B L7 O13kdotaT 6800~5000
FETH Y | ALIChT 5000~3000 FEIZIIAFKARBET NI E T L BZX BN TS, F
7=, BAET A U A KIEORHIARTET DR T ALHISREM Thil, T b, By 7,





AA—F, 7V NOLIBRERBENELT-EEZEZBND, 1492 D0 T ADT A Y
HREEFERICL > TIa—r v RIZEAZIL, £D%, I—a vy "\ bHE, 77U A KW
T T OE MR SR LT,

HARNIRIEAFR (15673~1591 ) IRV RNV L > TRIEMEx 67U v
MEEA & SHL, ILFRMUSIITERORM S D WIEH R E LT, BRI O [LiH
THREMTOR TV Gk D £72, HIRIRIZ e > THRRE~KE S 7> ML
7 U v MEDSHITCEA S, EERICESE S K Lz Gk 1),

© - DfkkEHEk, FEF AL, Vs ERE R O H &

~ 7 v 3 OB TS K AU 58 FEH D Fi 40 FEIZEE HEFH T, AR EN,
KEL FE, 7790, AxkTva AR M7 T7IH, =T EHEThD, EEARE
MBI ORE Ok 3) 12H3< &L 2006 EICRIT D b U m o v O RS S
I35 1% 4,438 H~7 Z—/LC, =D AL 3 HEITKE (82,859 H~7 Z—/v), HEH
(2,714 H~7 Z—)) kX7 T (81,260 T~ X —)L) T, Fl=. FHFEOHR
AEPERITR 665 9,523 5 b T 2D AL 3 4 E Ik A & A U < L KE (K 26 6,760
TRy, HE (184,563 1 b)) KOT T (84,263 1 hy) Thoto, KE
bt &5 FERRIEE TR, AR AR L 7o KBRS DM T T D,

HHRE—D FUEr a VAERETH L KETXZOKRGBA Y A AT 1 77,
TAFTT, HoPAR IvH, IxVE IRV RTTAA, AAF, FIRL
AZ RO 4 AT oMNDa— YL s ERETI D #E TS ST 5, 2006 EITES
FHKRETO M UER > OFHBEONTIL, 50.8% 3 kN 19.1%H3H . 18.3% 7
BREVH T % ) — W BIEC. R0 ida—r va y FEO RS Ch -7 Ok 4),

—J7 . WAENTBT B 2007 F£FED h T a L OFIFEEIL, FAY huenay (F
v M) 238 )7 6,100 ~7 Z—/L T (OCHK 5), THINEZ BRI E LIRS Xz e A 81T
DTV, 209 E, FXY N TEr o OFFFERICIT 5 AT 3 #hEfiRiE, b
WhHE (3 )7 8,300 ~7 X —/L), EIFE (6,790 ~7 X —/L) KOETR (5210 ~7 ¥ —
V) Tholz,

HEHEE CUik 6) 1285 < & FndEE 2007 41289 1,663 5 h D bR 2L
FEBAL TN D, BIA RTER I THED S HOK 1,206 )7 R AFEEVH T, 720 138
fiy THEALUOHIEH B2 b5, B, WEH VTR 2> ORE#IE, BE - RS
fARtOJFE e LTRSS Tng Caik 7).
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(3) AEPRFHY R OVERE AR

A AERIIIAEE FTREZRBREE D 5AF:
7w 2RV ORICHEEE ) & LTk Sz R, N THNCE B S Lot
YRR O B IRBREE SR D AEFRE N 2 R TeETH DGR 2).

Z DA TRBR 2 XUR S FEE K EOH HHIRIZE LT Gk 8) . EDFHA
BN 21~27°C CHERHKIA 120~180 H DHUAR#E TH Y . BEDOFHZIRN 19°CLL T
TR 183°CLL NI 70 2 it Tl S Gk 1) o — 4 BRRNEIZ DWW TR,
FERIRERN &S 250~5,000mm OIS T, HEFEEEHRE TIZEZRIC 150mm ORI ED R
TXAHUKE SND Gk 1), 7238, FEra O FOSRHEEEIL 33 CRAET, %
FORARRELIT 10~11CTH Y | EFRORFE; Tl 13~14CUL L TR T D Ok
1),

=, BE IR O

O FEF-OBRLE, Bk, IRIRME R O

FUERavOFEITHEREICEE L, £, MRITER TEDNLTWA 2D, BRI
b5 Z &1372< . & hOITER LIRS BIRG  CIAEPRICHG S 4D 2 & 1den
(CCHR 2), FlT OPRIRME IO TR | IHERFICHE -5 BIT% T LTH, HHEEREED
10CIZET D ETHIF LW, Z< DG, FFT DRI LAZES 5 Gk 9),

@ FEREIEOHAN NN ARSI NTHEMEZ L L O DHBICUIEE 25 O HEF
Rtk
~UE w2 NIRRT 5 BAEAEERE TH Y | LM BRI BV TEY
Rz L O DMk =238 E 2Rz 2y Ok 2),

@ BIEME, MIEIEORLE, BFEAMAYEOA M, I AR E ORZHER T R 7
Au T DR AT D5 B3 ORE
~ 7w 3 IR C—RRIZ 95% R DOMFEER 2~ 33, AR AFIETEIT A
OTHEHITY CUEk 1) . hvERraUGEBRBAEETH LT A MK MY 77
LERMERTRETH Y | T AT b & OMEEIRIIIIRIIA S, C, BT 5 2 & bl
ENTWDN, bYTH7 AL ORI CIREET, BRI STy (X
Bk 2), 7eds, BAEIZIX MUER 2 Y & AZMERRERR 2O ORI AT AL TV D
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VORI, £ TR 7 RTONTOHEIT 0,

@ ey EpER, fark, TR, B 5L, TREGEEER O\FEm
ko w a UIERERAE T FROTAESICHEREZ 1 A, i o A2 1~3 AE4E
+ %, HEFEIZIE 1,200~2,000 {ED/MED NS U . 1,600 J5~3,000 HEOIE L2 TR 5
(R 11)

k7w a v OIERORMEIIAEH O FEEIC L W BIE S, B ORIRIIAEH~ME T
BT 90~120 pm FRETHD Uk 1), BIEEBHZ K-> TThiL, 13& A ED5E
IIAEZ I TH LD, BREAIEMET VO THIE S T MNEL S Ok 1), ZBR
JEBE AT L WD T8, OIS OZ/D I3 T OAEEIZEEST 5 CUR 10),

— I, HEREOBEIXHFEDI K 23R ®%ITWHE D . BI(EWIFAIZEE T8~9R ., 1
B ORI EITA~10HETH Y . —F, MEFEOMFRIMHIIERBIED I L Z1H &I
EL ., MHBIEIZS~6H TH D CUEk 1 . EWIEBER IR K-> TR L., £
DOIELIEREIZ300~500m & &5 COUER 11) , —RISHER O FmITERES M L > T
RELS B DR, hvErarORE BE OIS T TA4RRILINTH 5 CUERk 11),

N HEWEDOREAM
rUET 2 UNTEBWT, AW SO AT TR K IF T/ EWE OreAN
VIR AU TUVRLY,

2. TG M Z W OFRIEE BT D 1
(1) 5B 3 215

A AER OHERELSR D HIR
FavHEREIME NVEr Y (&E vip3A, Zea mays subsp. mays (L.) Iltis )
(MIR162, OECD UI : SYN-IR162-4) (LAF, [AMH#AZ K] &£FEd.) OFEHICHWE
G R O L OB E R OB KITE 1 ITRT LBV TH D,

K1 AR ZARDOTEHIC W T BEGRZRR OISR SR O B R K UMRE

FAX T S
(bp)

HRESMER T b

BIREEHA






ZmUbilnt
IaE—H—

1,993 FryFEoasOR) 22X F B FHEOE —A > o U fH
I (1,010bp) Z&Te7 1E—H —CHABERG & B3y 4
FHAR CIER IS S S Ok 13),

S vip3A I T

2370 | —KICEBICARET S 7 T AB%ME CH 5 Bacllus
thuringiensis AB88 IR D vip3A &isv CUHk 14 ) %, fl
W HRBUCH -2 K> CCEk 15) 1Zd& L& a1
Fa v HRBIEREE L T WA VipBAERE A 2— N9 5,
W28 VipSA EEHE TlX, 207 2 /WY 0D 284 ZHDT 2/
WY I TS I ANCEBS VTN D, FTo, AR K
THRBLL T D VipsA B HVE Cld, TR RS ERIRFIZ 129
BHDOAFA=UNA Yo, v ACEfEIN TNV,

iPEPC9 108 ryERayORAFT ) —LELE VB LRXY T —PiE
fHROA > ba#9 B8, BRGRETOREE DL
WZHW= Gk 16),

35S 70 BV 75T —FHA 77 A)LAD 35S RNA DR 75 =)L

B e — (LB (CCik 17).

Bk~ — U —8n Tty b

ZmUbilnt 1,993 | AR &R,

T aE—H—

pmi st 1,176 | v> /—RA Y VgAY A7 —E (phosphomannose isomerase)

(AP, TPMI&EH'E)) ZPENT 5 KE (Escherichia coli)

K-12 Bk D manA Bin 7 C, Bin HEA SN ERRHAD
Bi~v—h—L L THW O Gk 18),

NOS 253 Agrobacterium tumefaciens @/ 3V BRI G T D X —

X e s L=, RV TTF= LD, mRNA O #&fE
S¥5 Gk 19),

oot (LUF, SvEtsaik e 5id,)

LB 25 A. tumefaciens BD ) X)) U Ti-7°7 A X KH3ED T'DNA L
7 MAR—&—fElk Gk 20),

spec 789 E coi DT AR TnT DA NVT h~A T T = /LR
I En -(aadd) CCik 21), =V 2~ A2, A ML
TR, AT T ) <A VUMt 5T 5720, RXT K
—Dikfk~—7J1—& L THW,

oS 432 E. coli~DT T A ROBAKRE. coli\ ZBTF 577 AI RO
H ORIV IR T W27 7 — P DOEEH DNA OFHE R

ik 22).
ColE1 ori 807 E. coli B3k~ A ROEHRGEL S Uik 23).,
RB 25 A. tumefaciens HkD ) XY v Tv-77 A Rk T'DNA 7

A hAR—4— Ok 24),

B, KSR OTRHE

© HAEs T, FEBREREE, ey 7 v, Bk~ —0—, £ OmMOUL GO

R N ZE NV OFHE
AFHHE Z AROVEHIZ W BT 5B ORE R R OFSRE 2 3% 1 IR LT=,






© BB T KON~ — 1 —OFBUC L0 PEAE SN D R EE OBERE N D4R
FENT LT —E (B E LTOT LA EERLS) 26752 0L
Lo TWDERE LAHRMEZ AT 25 BIFTDE
W Vip3A HE
Bacillus thuringiensis A% TR RIEM: 27~ 9 Cry B H'EX. B. thuringiensis D3R
RN PEAE SV CTHEIENICINTE L TV 2 DLTxt L, AKX (RIS RV CRBLT 5 A
Vip3A FEH'E BT % Vip EHEL. B. thuringiensis D5EE R E NI FEA S Clltlask
(WS N DR HRIEVER IE (Vegetative Insecticidal Protein) & L CHRHESH7= Uik
14), 2O X572 Vip EHEIZIZ. ZHFETIZ Vipl, Vip2 KON Vip3 EHENH LI TE
Y | Bacillus thuringiensis nomenclature committee (Bacillus thuringiensis 77 R B )
IZX Y 3HE, THICOFHIN TS, 70, Vipl XN Vip2 EHEIFa v F =7 HERIC
xtUCRHIEMEZ R L, Vipd EAEILT =2 v H RHRICK U CRRIEMHEZ R T,

Vip3A EHE ORI 88kDa ThH A, #HHYF = v HEROSBRITERI D & Hk
BENTEDHEE S L, 62kDa O a7 EREIZR D, ZOa 7 EHEMENER BROE LR
FRROSZFARITHE R L, A AT A% EL LTS BRIl A e L, 2 OfER, 1k
7 ZANEE ST AR A RS 2 EAVRE STV D Uk 12, SCER 25), 2o
TERIREIEIL Cry EERE L REECTH D, 72, Lee & (OCHk 12) 13X, Vip3A FRH'E & CrylAb
EHEDNEWIZEAEE TSN BRI -fai Mo (brush border membrane vesicles ;
BBMV) ~fEAT 562 L E2MELTRY, SbC, BxtETFavERBETH L # 33k
— U—Lh (XNaAXRAF) (Manduca sexta) ® BBMV (28T, CrylAb EHED
ZRRE LTRBND T X ) _TFH—=BERM O RY AR5 112, Vip3A BEE DS
BLNWZ EHHLT L Ok 12) . BLED X 512, Vip3A EHEOIERAEIEX Cry
BEHELFALEEZEZDND B DD, Vip3A EHE & CrylAb &EHE CIIA AN RS =
EIVRENTWD Uk 12)

VipsAEHEIX, KEDO b a s CRET T a VEERTHL 74—/ T —
I—U—Ah (Ywrur¥3a +v) (Spodoptera frugiperda) . 21— A ¥ —"U—2L (7 A
U Z3a7) (Helicoverpa zea) M O7 7 w771y NU—UL (X~FVH) (Agrotis
Ipsilon) TR L TRV RIEM 2R3 7085, CrylAbE HE S & RiEE A2 ~7Fa VEHR
Hog—mbeT7Tra—riR—7— (7Y AAH) (Ostrinia nubilalis) X°. A A 7/3~
%7 (Danaus plexippus) (2% U CIIRRHIEM 2R S 720 2 E MR STV D Ok 12),

F o WA Vip3A EHEOT X BEREYIDEER T LV o054k & A BRI 2 R
RN LA AR TRE T — 2 _X— & (SWISS-PROT. FARRP %) %\ 7=FH[F

7





PERERIC K> THiERE LT,

PMI & H'E

E. coliA3k® PMI & H'E (Phosphomannose isomerase) % 21— R4 55T, ~
V) —=RA6 Y UEE TNV h—R 6V VgL DB E AR5 2 & T, RS
HiilaoBEkZ FTREE 35 (CCHk 18), #WH, My EraT 2 ELE Ot~y —
AxRFEPRE LRI TE RV, pmiBE - Z2 R oMt~ ) —AZFH L TR+
HZEWTED, 2D, pmi BlofZiEk~—70—& L T—HEICHEYMIZEA L,
~ ) A EHUEEMITTHAEE T 2 LTV . BREE T pmi BT & & BISHIaRIC
WASNIZZ EFERTE D CUik 18), PMI EHEITE FOMLEE bE D THRRIC
JIRSAEEL (CUHR 26, STHR 27, SCHER 28, SCHR 29) . HEIZIRWTIT R UER 2Tl
B SV TWRVR, A ZEITIBUVN T ED R STV DGk 30, SCik 31, Sk
32),

72 B NEW D pmi 8L T-3EAT 5 PMI & HE MM FEAT % PMI & HE & [R5
T 5 L KERERET (EPA) TR VIS AL, pmi BisF05EAT 5 PMI EHEIX
T OBAEH DO NT I OEA TH - T EPA OERILUERGIN ORI SN TN D
(200545 H 14 H),

F72. PMI EBENBEET LVT o058 A ERMENEE R0 2 & & AFIITH]
AREZ 2T —Z _X— A (SWISS-PROT. FARRP %) % W \/=fHEMERZRIC K- CTHER L
77

@ 1EEOFRHOHR LN ST L5/ DOAE

S vip3A BIG 1A K > TRILT HUE VipsA EHENERIEMEZ RO &0 9 HEIX
<, Ko THEEORBR LML L THRET 5 B2 bibd, £/, PMIEHEIL, ~
Y= 6 Ve TN h—R 60 R OB PR AR 2 kiR R E
BEThHY, TORNEI~Y ) — A6V LR TN F—R 6V URICKR L TR T, il
DORIRFEITIN HT Ry (SR 33),

LLEDZ E3n, BASNIDBIG T 0ME EORF OIS 2 25 b &8 25 ATREMEI 6D T
KnEEZ N5,

(2) 7 &= DR





A . RO K
A 2 ARDVEHNC A=Y H— 37 Z—pNOV1300 TdH D, Z DT X — [T~
X —pSB12 ik 34) ZREITHESE STz,

=

DO X7 B —DOHFEE K O FEAe S|
7 2 —pNOV1300DHFEE1314,405bp TH Y . ZDOHFFEFNIH SN I TV 5,

@ FEEDOHERER AT DHESIN & 2 5513E ORERE

7 2 —pNOV1300i1ZiL, BEW T TRY 2 —2 BT HBRO®E~—F— L LT, A
MT h~Avr, m) RO~ T AT F )~ A U UiEE RS D speciEin 103
EEND HOD AL Z AR Z OBEFITEA STV,

@ T X —DEYNE DB N OB % 9 D583 OfE TR B 5 15

AFHH Z AR DVEHIZ VW= 2 —pNOV1300i2i%, E. coli~DT7F A RO A% ]
REL T DT LX T 7 — VHROM BRI T DeosiMHET D3, TLX 77— D
E. colNDIEEITHHITWRY, Fo, ZALSMIEGAEZB 5 2B 37220,

(3) LML AW ORI

A BENITBA SR ERORERR

AFEH Z AR DVEHIZ VW=7 2 —pNOV1300 @ T-DNA 18 CTH 5 RB & LB ORED
2 DOEETHEA Ty b (FREHiMEEE Ty M@k~ — I —&=T 'Y )
EEICBAI I,





7. 15 ENICBAN SR OB N7
TTanRg T ) g AEZ L 5T, Y Z—pNOV1300DT-DNAGEHZ b 7 a2 DR
IR A LT,

A, BARFREZ A E OB R ORI

O BRSNS ORE O 71k

~7 Z—pNOV1300 & virfdliliz A L7 Z—pNOV1300 ® T-DNA 5% 15 L~
AT DEENEFFO~NR—TTAI REGHT 7a s 7 ) U L%z, FUETaTORR
RSP L, Z D%, KW AE~ 2 ) — AT CREE T 5 2 LIt k> ORE
At 238k LT,

@ BBOBNTERT a7 U 9 MEDSEIXT 7 a7 U 0 ARIEOREOH
il
R TG, HEHICHUAEEE 7 4 2 52 2N U OB V2T 7 e N
7TV U LEERE L% BAEIRIZ OV TR Y 2 —pNOV1300 DAVEFSEEIAFET D
spec BILTZxT 5 PCR 21757, EDOFER spec B FITMER SR ToZ L b,
EIROERAFITIENEE 2 B,

@ KRB ANSII-HIRN D, BASNIZEOER OFEIREZ R LR, I
B 5 BRI Tt U 72 B2 O DA ZARME S ER C LE R TR 2 RS 5 721
T DI R T E TOBE RO M USRS

BRI U 7= Hila) SRR Z B0 b, Bk U 7o IR CHibs LTz, 2 D,

A% TagMan PCR THHTT 5 Z & TWE vip34 AR T DI EZ R L T TO ik

R LT, £0%, T2 MEOE R E AR L, %INEEM SRS LB e

TR A IEET D T DIV,

728, AMIRZARIZOWTIE, 2007 4 7 HIZEMKES KOBREAIC L > T, BB T
FAHLZ A E DM OHNC X 2 M OZERMEORERIZBET D) (296, B
A% (WEEISCIT 2805, (RE, B OBEEIE N 2 BITET 5174) 23R
ST, £, B LTOLRSM ORI & JEATEE 1, ks L TOREM DR
PHFR A EMOKPEE 1Z, WTILh 2008 4F 2 HIZ T 7,
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(4) AIPNZIEAN LT IR DFAEIRIE S ONYRLAEIRIC K D T SO e

O BASNBEBOBRY DA ET 28507 Gk b, Ml NFERN, JFRIZERNOR])

SRR K D E MR OFE R L 0 AL 2 RO NBIn T Th H U vip3ABIsT-.
pmi B FIEED L A T AOIEANIIE, HEIRITHT > TmZES N2 &b,
SR vipSAEIE T pmiiEG IR OR EIFET D 5 2 65,

@ BAINTEBOERY D 2 B —5 Kk OB A SV OER ) o5 RIZB I 5

(REEDLEN:

AR X I BT DR ARG 7O 2 B3I B LT, AR X AR OISR D L7z
77 5 DNA ZHWTH YT my Mt Tl oTc, TORS, ASEHRXRICITSE
VIpSA BT & pmi B TRNENEN L 2t — 7/ AD 1 #FTIICEAINTEYD | N7
2 —pNOV1300 DAV FEREIIAFE LRV 2 & ARSI,

F 7o, A ZARD 2 SO F72 DR E AV, FAROEMIRIZIS T 2 W vipsA i&is
T pmi BETOFEEZ T 7 80y M Lo THER LT, ZOfER, Mt S
N RIE2OORLHMAR T L TEY, 2O LD A vip3A BIn T KO pmi
R NEZE L TERMRESILTND 2 EAVRENT,

VI EDRERIG . AR RO ARSI LT ) L BIC 1 a B —(FEL, %R~
ZE L TRESN TV D Z LAVR SN A IRICET 2 8B R+ DR — MRS S 7,

® (6) OOIZBWTHARRNTTR SN DHEIC DN T, BIREAED T ORI R OMHAL
[H COFBLOZEE M
20064F 2 KE D2 7 AT I TARMIL K2 HdE U AET AT — VI8 U TR Y
L FVERELL . SZEVip3AE VB K OPMIE VB O3B 84 ELISAKEZ X v lE LT,
ZORER, Bip H2oOMARITHNT, AFHIM 28 U ThZVip3Ak HE K UPMIE HE
DIEPEDEARAFFNZ I NV THRBLL TNVD Z EAVRE T,

200642 KE Y v Y = v ZAEDIEERIZI O TAKAIL X RO O A 3B L, &
Vip3AZ%E FVE & OPMIE HE O3 H & A ELISAMEIZ LV RIE LTz, FOREH. Mk EN
FEMRIZ BN TEHOMAIC 2> TEE L TRRI L TND Z EIVRENT,

LLEDZ Einh, AMBZARZIT 58 VipsAE HE K OPMIEREOFREIUT, Eik
M O TLERNSHEI L TV D EF 2 b,
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@ A VARG OMORERE AR L T A SR B AR S A mESh D B
ZNDOHLGEE, BHnEEOA TR OFEE
BASNERMcEZ IEE T 2852 G £V, Lo T, BAEEEYE I mESh
LBEITRWEHEESND,

(5) EAEFAREHLZ AR DR K OSHAN D FIEN DN 220 B OREEE K OME gl
AHAHLZ AR D HHRE(R T DIFAEIX, 7/ - DNA ZfiBREER CTUIWME, &2 vip3A iR

FETn—=7L LT ny MOMREVHGEETE 5, £, ARG T O

Bi& S O D55 7 A OHEFFIHIN AN AKX ROFFRAVRIEZ BIFE L T 5,

6) HEXIIEEDET 258 F O & O

O BA SN BEBOER OFEBUZ L0 (15 ST AR U TARE R RO BARRY
IR
AHHHL Z ARITAT G- SRR, 28 vip3A BIn 11T L - THEBLT 5% Vip3A EH
BICEDFa v BERRYMEE . pmi BIEFIC K> THEIT 5 PMI HAEIC K 2k~
— N —HHETH 5, 28 Vip3A HEAE A FHLT DA ARIL, KEO ~vEm 2 358
TRATHFavHERTHL 74— AT —I—U—L (YvwvurrH=a by)
(Spodoptera frugiperda) ., 22— > A Y—U—2AL (7 AV &/ 2d]) (Helicoverpa zea)
MOT T 7Ty NT—nh (Z~FYH) (Agrotis ipsilon) 5% L CIEBTEZ R~ T,

@ LPLTIZHIT B A0 ST A RE AR W C L B R 2 B EY) L E 0BT 5
RS R OFE & ORIOFED AN CFEN & 2555 13% OFEE
AHHZAR L Z ORI E 72 DIFAMA B AER L, oY= 2V Ut o
gEER HPORFZERT MHEE A NTTT, SRR 19 FRICIREE IR A S LT,

a JERERL OVER DR

TERER OVEBR ORMEE LT, FIFR0E, 83, ERERhLE, MRoRahtyl, . At
B, B BN, DGR O, oo MEREEL, MERER. MERERR. RF. —
FIRIEL, ERIE, R ORIEIZOUVNT, AKX (K & HROIEEILZ (R & Ol %
1To7c, 7ok, JEIFR, PR, AMEES. IHEMOBREE, 20>, MR, MR,
MERERS . RIFIE, —FIRER OV E R BRI C OV IR R T o 7=, ZFOREE, FELSL
DAETOFEEE T, IR LI X K L ORICHEEZD 5 \WITAHEITGRD b
Molz, AEZDORBD LIRERIIAHEI /LD 191.5em T, XFHROIEHAHLL X A TIX

12





199.7cm TH o7,

b AEBWHN I T DA LR

AHEH R AR &S ROIBHBL A ARIZ I T, AT 1T DIRIEMNMEIZ SV T OB %
Ffi L7z, 1 B & e o TR ik & U, A2 480E LIRS F CoAET R A
BIZE LTRER, AR & IR R D £ 5 B b AR ARIRALER I K 5 BEDHAZE
MRBIL, SERITHIE LT, DLEORERN D AR R & IR & 72 2 I/ (R & DfH]
(AR PR RS9 D &L A S e - 72,

c RO

FER IR A TH D . BEME HIRITHET 5, BEMRICREBEINT D
EWVOECHERER L TR 2EET D LW OIS cuniy, 72, lREfEs
AERIZIUNT, AHRHL R (RIS RO IERILZ R & [FIERICHGMZ ITRSE T 2 2 L 3 BlsR S
TW5,

d TEROFMER O A X

AHEHE X AR & TROFEABZ RO OFZIR, YA RO 2 BEE T ollgE L,
RE LT, 1EME 78 N — I AR Tt U TR LTRSS, AN X (RO DR
£ L IEMH X AR OIE DR L ORICHBEEITR LN o7, £, BIRICETR O
T EL LM BIREETOIRBROINTZZ Lob, IEHORIEXFRRETH S &
ZEZ BN, LTendo T, AR R & RO B/ X AR OTE OFNER O A R,
AEEDDWVIIEITR SN2,

e ME-OAPER, BURIME, IRIRME R O3
FADAEPERITOWT, MR Ry, —FIhigk, BhRiEZRE LIRR, AL
R &MROIHAHR AR L ORNCAEEITR SN o T,

BRIPEIZSOWTIE, b U n a s OfHIMIOEAE L TR0, AT, M3as T
BoNTWHTI20, HIRIIHRIT S Z L1y Ok 2), ASHIAZ AR S I Z (K & [F]
BRIC, IHERF OMERRI BRI TN TN D T EMBIZESIVTER D | ASHHIA X R M USKTIRD
HARHZARIZ BIRSE T COBRMEIS A2 &I L7z,

SEAFIIT OV T, AR T & A2 BRORR ORI AT B2 3300 BV o

-
—o
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RIRPEIC SOWTTRE Z1T > TR OO, FRFEFIFE 1 K& OUUHERL- D FEIFERIZEB W
THRIROIHA RN L ORI TTHEEN RSN -T2 b AR ARDOIRIRMEAIE
R R AR & RE S RARD AR RN EF 2 b,

f 2R
BOREIZIE N ' e o & ARHERER TR AR HAE LTV D E ORI N2 &
O, HERORBRIIATORI T,

g HEWE OEANE
B E D BIREREE RSB 2 HEWE OFEAEMZ T 5720, ShALRER, H%IE5R
K OIS A AR BR 21 T > 7=,

BT

FRBRX D b 7w 3> ORI AL TRFMEANY DX A 2 2R LR 2 T
STz, FEIHER, W EAHIE U R, ASHH 2 R & RO IERHA 2 (K & DT, AEZE
TR T,

AL FAER
IV DZE L X ORI R Z . BFRIG L EIRAEHR. NV I H A 2 R LR E 1T -
Too PR, WREZHIE L7ORER. ASHELZ AR & RROIFHILZ K & O TR EZITA
LI T,

FHE R

R R OSCHIBDFESL 2 (RIS OB AR L. ABOTRIEIC L D . %
B, AR ORGRER R TR L, 7 ORSR, AR (K & AHROIEMRZ 1K L 0
A IR DAL 72,

3. s A ORI 5 1
(D) EHBEDONE

BRSGIERHIAE ST D720 O, B, L, &, SR ORI N 2 BT
WE9 5175
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@) AEMSEIEEIET B BEND B AT B SR T 5 70
OHSE
TR TR AR ) 2 B,

(3) FEAMZIIT HEERZEICEET 2 1 H
AFAHL X ARIZEI LT, 1999 40 6 KENZ B W TSR FhE ST\ 5, 7eds, KIE
2B\, KEBRBE#ET (EPA) (2% LT 2007 45 5 A 1Z Vip3A & B OFk R HEEER
EDORBRFFEEZIT/2- T, KEEEE (USDA) (Zxf LT 2007 4= 8 HIZ MRS
(Fa2ERRES) OFFATHGEZ, £7-. 2007 4E 8 AIKERMERLT (FDA) IS LTE
i OfAEEE U CORIMFFTHGEZ, 2 EiUTo T,

B, FAEITIBWTIE, 2007 4F 7 FITRMOKEES K OBREEEIC & - T, DEfs 1k

Z A5 DAE I ORI X 5 EM DO SARMEOHERIZBI T 2158 IZHEV, BB %E

(FREE ISR D0, R, ERM OB NS 2 SITHBEY 5172 AR SH

2o F£72. 2008 £F 2 HIZ&AL & LTOLEMFEEDIZO O HGG 2 BAT B 24TV, 2008
2 BIChktE L COREMREDIZD DHGE & BMKER I T o712,
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2 IHB I L OEMZRM RN

1. BiECHT DEALE

(1) A2 F 5 AIREVED & 5 B A B S DR E
kT a2 TN EICB WO CEINC O A %O EEN B 508, I EH O B IREREE
TCTHAT D Z LIRS SN TV,

BRI IR BRIZH0\U T AR 2R & kIR & 72 B FERAIA X (R OBEE I 1T DAL B
b2#IE L LT, HELRVETORME, EFVHICE ﬁéﬁmﬁé\mm@@gﬁ\%
B DOFNER O A X Tl DAEFER, BRI, RIRME R O IER 2 MEt Lz G 1, 2- (6)
-Dra~e), ZOREFR, FEELSNT, AKX R L FBHBLZ R & ORICHBEZITRD bt/
Mol 28, AREAEDGD LIV RERITAKHLZ (£725 191.5em T, xfHROIFHIELZ AT
1% 199.7cm ThH o7z,

AEADRO DN RRZRE . R _Zlifﬂ?ﬁzﬁik#ﬁ?ﬁ&zﬁifﬁfﬁ AT
RONRPoT=Z &b, FERDOAEIZ L > TR RIZB W THEIZR T BN &
FLZLIFRNEBRBND,

o, AR TUZEVIpBAREHEORIUZ L 57 a v AF RSG5 ST
WS, AR R ERE L 80T a v A RBIZIIRCAEEZ RIS, FavRF
(CEDEFEIL FUERraUREAEO AR FIZBWTAET TS 2 L 2NN
2 RN T3 < BEHUEDRMI B SN THBEICRB T DEAMEN R E D LIFEZIT VY,

(2. AKX TIE, BEASHIpmiBaFOREBICLVPMIEEHEAZREB L T~
v )= A RAERE LTHIIT 2 2 &N TE 505, FREOBRSKMF TIZRB 0TI~/
— AN DIRFIR BT D2 b, ZOREEAT D2 IRV BAITRIT DB
MEED EITE T,

VUEDZ Lt BAIZRT DB U TR L 2T % WREMO & 2 B E B %
TRFE SNgho T,

(2) FD HARHINE DR
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(3) BEDE LT E O

(4) HEMZRRNEEEE AT D I 2 AL DA BEE OH b
LEDZ Lph, BEICB T DB T 2 EMSHRIEZ R 2 A DB Tiudan
LT,

2. HEWE OREANE

(1) ¥ D ATREMED & 2 B AEBE E DR E
HEDBT I EORTHD F ' 2OV TUIEMOMARBRNH Y | B4
B 6 U O 5 2 D A EE OPEAEMEIT RS S Toany,

AEWEDOEAENMEIOWTIL, /AR, AL, HIEMAEMARRER 21T - 7o R,
AHEHA Z AR & SROIFHAZ b U Em 3L LORTTHEEN RO -T2, Lo T, B
LRV EWEOEAITRNEE X BT,

A Z ARIZ I TS vip3A WBIG T2 &> TIHBLT D2 Vip3A & RE ) WERTEME:
EREOLIIE R, F, @B~ — I — & L CEASNTZ pmiB8fn 12 L > TR
%5 PMI EHEIL, v/ —A 6V UERE 7T h—R 6-U ERICK L CHERA TR
RIEEHITF DTV, Lo T, A ARIZBWTREA SN DU Vip3A EHER
PMI 2 FEME EORERISIC B2 M L, BEWE 2 LT 282UV EEZS
e, 7o, W Vip3A EHE KO PMI EHED T X/ BEESIDEERT LVT o R0mHR
ER BRI E RN EEER LTS (B, 22 (1) -=-Q),

ASHHIA Z ARITIT, S Vip3A B R E OFEANENT 5 ST 5, 22 Vip3A EHEIL,
KEDO FTET AT THRETLFa vVEERTHL 74— AT —I—U—L (UY~v¥
7%= hv) (Spodoptera frugiperda), 22— A X —U—2nh (T AU B H k)

(Helicoverpa zea) N7 Z w7 J1> NI —b (X~F¥H) (Agrotis ipsilon) ZH5%}
LTaEWWEBIEEZ R 2 E PR STV D, LTed o T, A (RZHE: LT E
2, AB L TV DOARHIZ RZEHAERT 5, b L IIAMEX (B0 bAER LIt 2 &
fEf & & HITERT 5T a U HERITM GO EL 52 D ARetinid 5, D70,
AKX R 2 HEE R T 5 & RO X R OEE LT AE 2 B & & 6 ITE R
T52 LT, BBEICAEET ST a v HRRIM O OREE 5.2 5 ATREMEIXAEN Ik
20N, ETT, A AARIC L - CTRHEE 2T D RIREEO & 2B B - LT, T =2
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v HEBRAERE LTz,

Q) 2D BARKINE DM
AL Z ARDOTEHTHCOMZE Vip3A B HE ORI RIE L7k 5, 38.57~47.85 ngl/g
THEETH T,

28 Vip3A & HEITHR b mWIEZMEZ R/ 2~ I, W2 VipsA EHE R %
RECANTREORmIIIEA L 5 HEG X ME., ¥~ YD LC50 filE, thZ VipsA
EHEEOFRIEBMBED 17.1 nglem?2 DFETH D Z EARINTWSD Uik 12),

VLEX D | AKX AROR BRI & e KR RAE S o 7285 B OB Z T 5 72912,
AHHZ ARDIEN IS BT 47.85 pglg HffE L ABE L, E72, —fRA72AER 18z
WY OERELZH6.4x107g ThHhH LT 5L UK 35), AKX AR EV VRS EE R T
Fa v HRRTH DX~ L, A EOK) 558 Kilem?2 DLW IRTE SiL b & #tk
WREEZITHEZZ BN,

WSR2 D00 em? = [LC50 i VipsA EHE & = 17.1 ng/lem?] / [{E¥) 147
W72 OWE VipsA RHER = (B 1 g 4720 OWZ VipsA EHE R = 47.85 nglg
FfE) x (BB 1 RhiERE =6.4x107g) |

(3) FBEDA Uo7 S DR
KA Z AR DI LT A 2, FE S neTF a v B BBRMER S 5 RS SV T,
N T = ARG S O &R AEE T DR DR SR HERS S D b R A AT
DT LI VHEE LT,

BOREIZBWTC, huEraIEFENIcBiT5 e~ Y (Helianthus annuus) & A
XA AF% (Solanum nigrum) DOIE~DOIER OHEREE L OFAE M THOIL TN D, HAED
g, b 7En 2 IGO0 (0m) TORKIEHHERE LT~V U OZET 81.7 Ki/em?,
A XRFAXOEETIE T1.1 Kilem2 ThHhoTo, LorL, 135006 bm B s EAEMOHRK
HEFEIE 122N 19.6 Ki/em?2 & 22.2 Hilem2 (23 LTz, BT IOV T 5m
PLEBENTE G BIZ OV T HFIE SV TV DAY, 10m B 5 & IEMHERE T4 T 10 ki
lem2 LINTH -7 Uik 36),

kT, hUERaUIEZGENO YU % (Asclepias syriaca) \Z-OWTC, HEFELT-
TERBE DWW TOMEIMTON TN D, FHEOHE, FYER 3T 1m, 2m,
A~5m BENA T L2 IEB OHEREE ST T 35.4 Bilem2. 14.2 Bilem2. 8.1 Fi/em?2 -~

18





EOTHZEDNHLNERSTND OHR 87), SHIZ, AFTHD TR 2| I)HE
WD b DU ZOHE BITHERR L7 AE B ETHA S 4L, 135006 1m KO 5m B 7z
SLCOHEREE Y, 2T 28 Kilem2 e ON 1.4 Fifem?2 THo Tz LS T0D

ik 38). ZD X H1Z, BFAETITONI b UEr 2 UNEEN COMMHERES I B
T HPERER L [FEROFERD, ALK TITONTZTHEN G DHELIL TS Z ENRIH G E AR

ST,

D OPFEFERN G, b Ut n I UGAICHERTT D16 RIL, bUEr 3 vids
25 10m PLEREN D S TR 72 % £ B 2 bV, AR (K2 ERHE R % TREM:
DD, b L UIAHHE XD OIE LifE 2 BAHEY & & HIERT D RREED 5 5
Fa v ABRNR, AR AEOHFHISEDIZFINAET L T D LiFE 2N L
G BIASHEE L~V TASHR AR B IRECT DB K 2588 2 520 % ATREMEI AR TR
W el LT,

(4) AWM 5 B O A B O
LD Z et AEWEOEANETER T 2 MRS L T b2 &
YT 7=,

3. AHEME

(1) ¥EEA2T D ATREMED & 2 B AEBEY & DR E

F7ER 2 ATEFREAER TH LT A b & HIRZHERTRE TH 5705, FROENZITAHE
AREZLITIRE AR I A A L TN Z LD MRS K> T Z T SRRt D H 5
BHEEEY)F I IRE SR o T,

(2) F2D HARBINZR DR

(3) WEDE LT E O

(4) ESARNERCED AT 2 B2 VDA B by
LLED Z &b AN 2 AEMSRIME R 2 A D B huda v L s T,
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4. EDMMOME
EEROMIZ, ASKEHE X MRIZES U CAEMS AR RO 21T O Z LY TH D EE X
SINAME LW E M S,
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B3 AMSIRIEREORGERHE

BEEDBTANTAF OB THD N7 2 UNZHONWTIIEMOMFE RS H Y | T
E D BB T TORESS, AEWEOPEEMEIZ OV TIHRE STV,

BB DB LT, REEISERBRICI T, A OVER ORI, LBV
(23T DARIRIMNE, AARDBANE, B Ot R O A X FFOAFER, Bikifk, (RIR
PER O FR A fmt LT, ZORER, FRRUSMNT, AR K & RO IEEE 2 (4R & D]
ICHBAITRRD o T, AEZDRD LIV RRIIAKL 2 (K728 191.5cm T, xfH&
DOIEFAHLZ AR TIL 199.7cm Th o712, AEEDORD LN REZRE | FERHEICAHHEL 2
A & FEHH X ARTE] T BZSMEILZ A DN -T2 2 End | BREOZET L - TR X
RIZBWCHAICBIT DEMMERNE E D Z L i e EX b, F7o, A Rz
2 Vip3A BEH'EORBUC L 55 a v BEREHIMHNM 5 SNV TW D720, AR X (K%
BRI —oF a v HRRIITERREEZ RIS, Fa VEERICLZBEL, hUE
72 UAERDE DO BIRERRE FICBWTART 5 2 L 2RI S8 2 F B R Tl K
PUERMT G- SN THBAITBU BN EE 2 L1IB 2T, S BT, A kI
I%, PMI & AHEOREAEMENRMNE SN TWDER, v/ — A& RERE U THIARREE T 5
WHZHRTLHZ 2L, BPEOBEREE TIZBT DEMMEREE D S 1FB 2T,
L7ei3o T, BEAICIIT DAL 9~ 2 A SRR AT D I Z FUd e & HIT
SNz,

BEWEOPEAEMICBI LT, %IERER, ShALRER, MM Z 1T - 7oA R
AFHZ R L ROIERZ h U r a v ORI THEERA LN -T2, Lo T, &
B L2 WAEWE OFEEIT RN EE X Bivlc, £o, AL RITEA 7282 Vip3A
EHEIIFEEAE L 1T Ek~—b—L L TEASNT pmi &EFI12 L - T
BT 5 PMI BHEIE~ > /) — A 6V gL 77 b—R 6V UFEICK L CHRREER) Tl
DRLIEITMONTE LT, Lo TR ARIZERB W CTREA SN 5 5 Vip3A EHER
PMI & B AME EONRBHRISICEE KT L, BEWE 2 EET BTN EEZ D
Nz, 51T, HTAEIZBWTTF 3 v H B RISHHT 2 AR 2 AROIER ORI L 2 28
HHELZLUTD, FENTF a VHERICEELZ G5O TIIRWeEB X bz, LiEns
T, BEWEOEAEMTER T 5 MBI ENE U S BEhudian &l sz,

RHEMEICRI LT, B ENTIE b v oy & MR RE e B A oD B ARl T e S
TWRNZ LD MR 2 M SRR AT D B2 uide v Ll sz,
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LALED Z &G AMHAZ (K2 55— TR BRICOE - THEA L7281, FAEICR: W
TSN B 2 T D B LU LRREHIT T LTz,
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51 3R

FESV AT > = JEB
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v
el
o
o
*

B E GEIEENOLE)
k2045 H 29 H

K4 vy o— MRlEtt
REEFEEAE KEE FHR
Fpr  FEEREFDERS ST EEIRA /& 401-2

BRI B OEGRZHFE L TWHF a v BERIEGWE N v Er a2 T /(&E wpsA,
Zea mays subsp. mays (L) Iltis) (MIR162, OECD UI: SYN-IR162-4) (LLF, [AKH# %
) &9 )DFE—FEE ST T AEMSARNMERZ DA 2 v REMED IR S T2 6
WA I SARNER D U A 7 F A T 2, 2D U A7 FHICEEDS &, AMSARIEC
FAFTRAIS U BB A2 E L, 2 9 LIofERIEZET 2 FIEORED - DIZE
FREEBI~ D N F 2 LELTIE CTT 9, IS, FrE SN fEBRIEDE R Z 0 5 D1
DYWL T, AEMSARISZENET D8N0 0 5 LIRO b GAIL. Uik s
NRINZHIET D720, FpE SRS T, PLFDZ & 2179,

1 BTSSR 2 BARE LT 5 72O ORRRH &K O HEH
BN - FrIgIZE ARSI > & IR,
2 A ORI OHE D ik

WekHIE, AMURZEOBIREE ThOKE L v Ve v & v R A L 0 | 5
FIS ORI L, TREAIR D fEHIEZ1T 5,

3 S LTV SR ICRAHEZH T DBENH L 2 & ROBRAREONA &
JAET S 20D I5k

AHEHA Z AR DM NSNS B L AT D B2 N0 & 5 LTI, Ba
HWELZHET OMENRDH D Z & LOBERHEONKZHEMNELZ L TWDEITERT L L L b

[ LD R — A= VIR W TFERREL 2TV, FVWEDEFHR D ZRET D,

4 s 2 A T ANTEAL LSO TIRBPI IR E 2 3> T Ol 55 2 ik 5 72
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O D BARH /25 B DN
HARR 72058 & LT, FPE SIS U, AR AR OBRETHH M T o &9
(2% 2 &L BB SHICASHILZ KD & - To GBI 3 T S DN BRET T TAAF L7220
FONCT DT &5, MEHNE AT D,
5  JRMIKPEREL K OBREER FL A~ A
AR AP E BV TEMSARIEZ B 2 KIETRB TN H 5 LR LIEAIR,

BN, JRMOKPERTHR « ReRSRPEL R B OBREEE H ARBRELRE A AR
EERAE

25





B A # B G B F @M ST 5S)

k2045 H 29 H

K4 vy o— MRlEtt
REEFEEAE KEE FHR
Fpr  FEEREFDERS ST EEIRA /& 401-2

BRI B OEGRZHFE L TWHF a v BERIEGWE N v Er a2 T /(&E wpsA,
Zea mays subsp. mays (L) Iltis) (MIR162, OECD UI: SYN-IR162-4) (LLF, [AKH# %
) &9 )DFE—FEE ST T AEMSARNMERZ DA 2 v REMED IR S T2 6
WA I SARNER D U A 7 F A T 2, 2D U A7 FHICEEDS &, AMSARIEC
FAFTRAIS U BB A2 E L, 2 9 LIofERIEZET 2 FIEORED - DIZE
FREEBI~ D N F 2 LELTIE CTT 9, IS, FrE SN fEBRIEDE R Z 0 5 D1
DYWL T, AEMSARISZENET D8N0 0 5 LIRO b GAIL. Uik s
NRINZHIET D720, FpE SRS T, PLFDZ & 2179,

1 BTSSR 2 BARE LT 5 72O ORRRH &K O HEH

BN - FrIg I ARSI > & IR,

2 - FEEEOROIRED F L

Werkld, AKX ROBFEE ThHKE Y v V= v 8 v FIEL G Z L 0 | S
IS ORBUTBI L, FTREZIR D I HIE 21T 5.

3 S LTV SR ICRAHEZH T DBENH L 2 & ROBRAREONA &
JAET S 20D I5k

AHEHA Z AR DM NSNS B L AT D B2 N0 & 5 LTI, Ba
HWELZHET OMENRDH D Z & LOBERHEONKZHEMNELZ L TWDEITERT L L L b
[ LD R — A= VIR W TFERREL 2TV, FVWEDEFHR D ZRET D,

4 s 2 A T ANTEAL LSO TIRBPI IR E 2 3> T Ol 55 2 ik 5 72
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O D BARH /25 B DN
HARR 72058 & LT, FPE SIS U, AR AR OBRETHH M T o &9
(2% 2 &L BB SHICASHILZ KD & - To GBI 3 T S DN BRET T TAAF L7220
FONCT DT &5, MEHNE AT D,
5  JRMIKPEREL K OBREER FL A~ A
AR AP E BV TEMSARIEZ B 2 KIETRB TN H 5 LR LIEAIR,

BN, JRMOKPERTHR « ReRSRPEL R B OBREEE H ARBRELRE A AR
EERAE
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FavHFEREGHE N ER Y
(U2 vip3A, Zea mays subsp. mays (L.) Iltis) (MIR162, OECD UI: SYN-IR162-4)

SR A
s f+ 7

ARk 1 VipSA EHE OB AT ~T L

BIRK 2 ASHHI X AR 2 T RERY B T xd 2 iputEadin

BIfE 3 7 Z—pNOV1300 DI HAS

AL 4 B K DB LT O E R

K5 RIS T 2 B M ORISR 2 N s 1 D2 EM:

BIf% 6  ELISA IZ L 5 &E A EORBLENE

BIRE T SRR AR

BIHES  Fa v HEHREKPWE b vEr 23 (MIR162, OECD UL SYN-IR162-4) DEskiE

SRS > & FEBT

oV B — Rt

28






a v F oy  HEBEGMER OBREHR 7 U ARV — Mtk
[N sl s G
(DvSnf7, 28 cry3Bbl, cZs cp4 epsps, Zea mays subsp. mays (L.) lltis)
(MONB87411, OECD Ul: MON-87411-9) HIFE &4 D3

G R L ) S 52 Sy I = =TTV 1
A AR BB TTAIZE oot 3
C W AR R DRI S 72 VIR L7 B e 3
1 EEXIIEEORT 2587 EORICET D H oo, 3
(1) ST EOMEMT R OEREEIZIIT 200K e, 3
D FOB . BB OB oottt 3
ORI i ALY T A B Y i 2N 3
© FEWNEOESNO EHREREEICIT 2 BAEMI oo 3
(2) HEHZEDEE T ILOBIIR oo, 3
O EANEEIMNCBIT 2 FH - FEERAEOER s 3
@  FETcDAkETHuE, BIETE, TRBAERBLOHIE o, 4
(3) PR M OVEBEZHIRFME oo, 5
A FETRBIEFVE oot 5
0 AR A B FTREZRBREE D ZRME e, 5
IN I EEE SR ZEAEME oot 6
R e L - KoY = =TSRRI 6
O FETOBURITE, B, RIREZ O e, 6
@ REBEBHHOKRAN N HARFFICBNTHEMELHBAEL S D
FHRE ST RRE DS DHIZERF M oo 6

@ HAZEME, MIEPEOREE, BE AR IEOA S, Uik E AR & o
RHEMEROT RI 7 VAL L LR MEE AT 256132 0%

B ettt ettt ettt 6
@ JetyoEpER, Fatk, R B 55, TRBEERER OF ... 7
T TTT T ettt ettt 8
AN BB D FEANE oot 8
B DML IEER oottt 8
2 BAn R 2 A E OFREITBI T DI v 9
(1) AR BT D AB R oo, 9
A AER L ORERLIEZE D FH IR oot 9
T AR EETE OOFETE oottt 10
O BB, BIEGREER, Ry 77, BEk~——%
DA DU GAZEE OAERLEETR LIV ETLDOERE oo, 10





@ HMEBEMLRTEOEE~— D —ORBICKVEASNDIERE
DOHEREN VS EAENT LA M2 HT 52 LR L0
ETROTWALEHBEEHEMEEZ AT OHEIELEDE i,

@ BEOFESNRERE B ST DL EIEL DS e,

N A At Tt = nlr X < S
A BRI ettt

O X7 —OHIEE L OHEIERLF oo

@ HEOHEL AT DHIERS N D DHAIE. T O ...

@ NI H— DGO B ORI E 2 AT 55812 0mE =
BT BT D B ettt

() Bn M AW ZE DFTHELIT I e,
A TEENITBEA SIVTALER IR DRERRL oo,
2 A5 EPICBEA SIVTEEEIR DFE AT oo
N TG AR Z AW DB RO FEIR oo
O ViV YN aWisk ) RA3E 7 /Y b =

@ BBROBANFTIENT 7ans 50 7 MEOEEIET 7 ay

© EERBPBA SIS BA SR OERY OIFEIR
REZ sl L7255, PRBEI 353 it L7 Rt = ot o %
PRI AT L B R G A T 2 72 DI WV BT Rt

EQ N0 L S TN

(4) ARENIZBA LT O FARIRIE R OV IR K AT R B
2 TEME ettt

O BA SN ORI DAFAET DI T oo

@ BASKEEBROBEYO a2 v —B N OBA ST ElEDOHE

B DAEEARNT BT DARIE D ZETENE oo,

@ YRk BB =R FEL T DEET, TR oL
T DB TUN D 3D Bl

@ B)ODIZB N TEARPITR SN D REIZ OV T, BARMO T
TR K AR TOIEELDZZTENE oo

® TANAZADFEGEOMORE ZFEE LT A IR
Y S BRI NI BENOH 5581, YikmEtof
L O Y R

(5) Bfn TR X AEWE O R R OSRE O FIENE NS Z i & DR K&
B TEE oottt enen s

6) TEEXIIBEDBRT HHF EOFE L OFIE . oo,





3

1)
(2)
3)
(4)
()

(6)

O BASNEBOBRY ORI X 05 S - AR X
VAR BB AR O AR 72 P2 oot 75

@ UL T8 B AR U ERE LIS OV T s 1A
AN LG EDIRT 2085 LOTE & ORI OHEED A # &

UHHIED 3 DB TE T DFRIE oo 75
a TEHERL OMVETB DEFEFME oot 76
b ABHIHAIZIS T DARIRMITE oo 76
C AR D BEANE oo, 77
A FER DFRME LT A K e, 77
e FET-OA R, PURIME, RIRMER OFEIER s 77
B ZZHETR oottt ettt 78
G A BB DFEATE oot en s 78
BAn R X A E O FHFITE T DI e, 79
B R DD PNZR oottt 79
FHE I DD JT 1 ettt 79
EKREZ T LD LT 2FICE B —MEMEORB®RICKIT L
FRULEE 0D TTVE ettt 79
EMSIFE BN ET DEBZENDH HGEICBIT D EM SR
B LT D T2 D DFHEE oot 79
FEREETOMAENIE —FEHENTE SN TWHERE &M
LD BREE T O T DFE B oo 79
ES AN Sl Y s K Yt e 1= . SO 79
HE Z & OAEMBERMEREZEO T .o 81
e Nl X .= (VA 1A 81
LT D AREMED & 5 B AEBIY)E DRFIE o 81
I D HARAIPNIZE D FEAM ..ot 82
Y el W IO T TR 82
SRR BN AT D8N OF DKoo 82
BB DITEEME oot 82
BT D FREMED & 2 B AEEE E DRFIE o, 82
I D BARAIPNZE DR ..ot 86
Y e W IO T TR 86
SRR BN AT D8N OF DKoo 88
BEEPE oottt ettt 88
BT D FREMED & 2 B AEEE E DRFIE oo 88
I D HARAIPIZE DR .o 88
DA LT E D F Moo 88





(4) MBS NAET 2B ZNOEBEEDHIWT .o, 88

4 e/ R CRY L= RN 88
B B RENE B DA B IEEA oo 89
A3 5 NN 92
BE A HE B ZE T e 111
FUTREEEE U 2 B oottt ettt en e 113

AFHIEF S SN T D1z TR THEER - il 2 2 L 25859 %,





o R AR AR &

Rk 2747 A 17 H
SRR R M IR

5 EREIKR 2H #ER B

K4 HBAEUV L MERSH
10 SEES REFFEREE R B—B HI
EAT HEEHRXEE - THLSE 18 &

BRI O W TEREZ T VO T, BAE T2 A5 ol 5%
15  OHHNC LD EMOLHFMEOMIRICE T 2EEFALFE 2HOMEIC LY. K
DEBYEHFELET,





B FAHEZ EMEO | a0 F 2 v BFHBEHUE L OBRER 7Y 89— M
FEFE D44 R P b 3y (DvSnf7, 22 cry3Bbl, thZ cp4
epsps, Zea mays subsp. mays (L.) Iltis) (MON87411,
OECD Ul: MON-87411-9)

BAsTHH X EME O | B SUIERICHET 2720 O, Fs, L, &
FTEHEONE B OTEWR N ORI NS 2SI BET 5174
BRI AWM EFED | —

F—FRAE N EO A
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FH— EMBERIEREROFRIC S 20 R LR

1 BEXIELEORT 20 EORICEET 515
(1) PEF EOMEST R OB REREIZEB T 5 04mki
O s, =L ROFEA

e A bvERravE tvEray
#4441 corn, maize
4, . Zea mays subsp. mays (L.) Iltis

@  EEOMEAL UTRIA

B EAIAWIE EOMTEL X LH244 TH 5,
@  EREROESNOHRREICET 5 B A4 il

ryEnavoBAMEE B oS HEYIEEAE T (1LH, 2001), B4 B RER
BliZBID bt as o BAITRE STV,

B, butnavoRFICEET s EEZ ORI OKEMEE LT, hyEn
oV ERMERRET R Zea B DT A > B & Tripsacum JED kU Y7 AOIFAEDE
5 CW5 (OECD, 2003), 74> hE MU TV T AFIAFZFTa LTI T7Tr~7
ENAFPICHEAEL TR, MU Y7 AT E HITKRERE, MEORIET
LD LTS (1L, 2001; OECD, 2003),

PREOHRERE FIZBWT, hrEraykORZolEO 3 EIZ 20T
T, TNETO L Z ARG/,

(2) FHZEORES L OB
O  EAERCEIMNCE T 58— FE %S RS
FNYER I VDOFEMMBT AV I RKETH D Z EIEEEWRWA ZOHL:

EIFHIIZ DWW TITFERL D V. KEF S, A F o a ROdRT 2 YU I OE#K
HIBEE, A % 3 ERKOBEEHIEEL, A F 3L 77 7~ 7 OEEHEHK
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DA X a2 5 5 (OECD, 2003), & i RAIMEEICEES< & &I
r 7 ER 2 ORMADEE > 72 DI3kLITET 7000~5000 4 TH Y | AL o] 3400
FEEC i%ﬁﬂ#ioﬁk%K%ﬂf“é(F@Z%& T, MAET AV K
PEDEHIASRE L TR S DT, 7 b Ay 7 AL —F, 7V b
DX RERBNAELTZEFEZ S (ILH, 2001; 7%, 2005), 1492 0= m
YTADT AV I REEEER, 2T AL TARS, v EHELITI—Rr Y
SRICEAE, 2Dk, PR, 77U D ROT VT O IR LTz,
DAE~IL 1573~1591 FEEEIZ ARV BV ANIZ L » TR~z bRz 7 ) o~
NMEN R & S, BICBRUEE O LM CHREE N TThiv Tz, 2, BiR
RERIC 72 o THRBE ~KE N LT v MEE 7V » MEPHZIEAN S, 2F
MBS 23 K L7 (3%, 2005),

>

©@ Bl AEEEHUE, fEETE,. TREERE K OISR
« 7 D R g
BAE, buEr ik, dbkE 58 B Srake 40 HiPH CHEEFRE T H

D, KE, FE, 770, Y/I/t/%/&03~m //\n%‘lfock%tlj»u Z.
AR CIA < #ilE ST\ b (OECD, 2003; 1%, 2005),

[ElE Ak SR B (FAO) 12k 5 & 2013 4EICBIF 2 et Ro h 'm0
HILEAEITN 18 T ha ThHh Y., EALEIX, KIE 3,548 77 ha, H[EH 3,632 )7
ha,” < /1,528 Jiha,-f > K950 s ha, £ %3 22710 i ha TH 5 (FAO, 2015),

BIE, DAETHRIE SN TWA FuEw o, #E b, SEHENY 7o
fha— E ERHAAAL— b a—rBH0 ., 2015 FOFXNY 7 b a— 2 OERF
ARSI 9 757 1,900ha T (EARKFEDA, 2015a), 2013 2D A A — b 22— DAEAS
HIFEITHRI 2 77 4,400ha TH D (EAKFESR, 2014a),

- Rk

WA ClX, KEZIX U &5 BEREEICB VT, KA AT H L= K
HBERE S Thh b

—J5. bnETIE, FEH by o a v AP LNCEEM T TR Y BT
HEHEIIRDO LBV TH D,

JEHEE N S TN E DB THEEINIL 4 Ah~THa1D 5 Ah~TaRkb%
woﬁEﬁ@%Eima%kD6mmﬁm0$T%5 Bk, BRE. LEEIR
—HOIEETITV, BN 2~3 BYTH, IUHEHIX 9 A Mo 10 A T4
—G%ﬁ%@%%ﬂfi%%%<@Mm&@ﬁbﬁMfi@%&w(ﬁ@imm

B, ENEEEN A - —OMEY A M-S L BIE, HIEHELT
HRENTWD hvEra s f-OIlZE A ST, BBl Sz — 4R
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(F1) SnfETH Y | IUHERE 2 R4F IR & U TR 5 2 L3RBT,

- VLI SELHE K OV i

HREFE—D FTEo a VAPERETH L KETIX, EOKRTDDT A T,
AV AWM, XT T ADIMBEORI XY ZINEFLE LTza—r~UL R TR
L HUR CHES SN TV D, 2014 FEIZBITF D KETO vt a v OFHHABRD
WaRIE. 46.4% 238k (7.6% DB % & Te), 30.5%MN T ¥/ — L8k 12.9%
M T, FVida—rra vy 7 EORGETH -T2 (NCGA, 2015),

ONRETIE, 2014 42K 1504 T oD hvErnas AL TS (W
44,2015), A R TET D) HODOK 1,040 77 B EEREHTHY . EDITA
i s TERAAOEEER EZE 2 605, B, SEH NV Ee 2 > OREZIE
BlA - IBAFEOFR L L THA SN TWD (Bl EHILRA 22 ek, 2014),

Fio, BEH M UERr IR, BEFRDRETHASILD S DORLNDR,
BN« JER AT HZ EENEBRBIED T, EESITONTWD (ERKESR,
2015b),

(3) AEPRZERY K OVERBZHYRrME

A FEARRFRRE

m AERSUIET AR R BREE DS

FyER UL, BRVMEH ORICHEIE Y & L CHb S /R, BRSEME
TR HARDEZRST-1E¥WTH S (OECD, 2003),

k7 n a LA DORFEORRIEEIL 10~11 C, FEiEEIX33 CLan<T
W5, FEBICHEREIND DX 13~14 CULETH D (FFf, 2001),

pnFE S HIIZ o THRESREINEZ D B2 575 FICHRICTHERE S U TR
SN —FLEDIEHTH D (T, 2001),

Fo, hUEraVELELEEBEYMTHY , ZOROEME (HERISH) X
eEfEIE CHEUR T, RAMFEIZ LMK TH D (HiAS, 2001),

CNBIRESRMEOM, T o 3 IR L D ENTEEED 1.6~2.0
Fllle oz & TR (WIAERXITFEIR) BHE L, FEEFLRD (T,
2005), £7-. bUED I OMEHTEHEICETe 1M L, pH 5.0~8.0 D#ipH
THEER[RETH D (7, 2005),
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N RN SOTE A

= EE X TEEEE ORE
O FEOBRIME, Bk IRIRM: & O

FER LR IR ORI TEDON TR Y . BRI L7220,

FER I UTEWEEEEY & U CRHIA L CE AR T, BREME TR
THAEAERNERSTEY, ZOMTZ0H S5 72OIT AR O 23 E
T 5 (OECD, 2003),

FEFOIRIRMEIZ I BTV R, FEFOFmiL, EICRE S BEICE > TE
&I, RIRFEE T CiEL, BIEZE T CiEy (FiE, 2005), KA FOKIR
FHEFORFICEFEL 2 Ny ERa B AEREICEEY RIS EEAE
KEpoTng, 7o, 45CULEOKIRGHE T ORFITEFEL KIFTZ 2N
WE I TW5 (Wych, 1988),

S O\ U ERF I CHERE IR 125 RIS T LT, HEEEED 10°CIZE L,
WK G2 E D) ETRELRWVEZD, TDEL N HKIREE TILBERL LS
95 (B9, 1987; A, 2001), F7o, RICHFE L THAER A BICH72%
1% 6~8 KEfEILL | O CLL FOAKUIC & 6 &b & AfF T 72\ (OECD, 2003), 1
FEOVES) % 6~8 FLRAFT DITIX, F3F2KS5 12%, 1R 10°C, FHXHEEE 55 %L
RO ZENMETH S (A, 2001; OECD, 2003),

@ REEIHOKRAI I BARSKMEICIB W TDIE 2 B4 L 5 2k 3
B b O H AR

MU ER I UIREZEET, 2T 5, HAKMFICE W THEDIKRZ
LI DB IR E NS OEFERENH DL L VWO REIXTNFETOLE Z AR
vy,

@ HFEME, MFETEDORRE ., BFEAFAETEOAE, B AR & ORHENE RO
TRI IV ABE U DM 2 G 55813 ORE

k7w o U IMEREREIRR D —EAE T, T E L CRBEIC L o TR A 1E
MTH Y 95~99 NIIMEZ M L > TELNTREFIZ XV BAHET 555, HFE A
BT ONTELT, BEZHM b A TH S (T, 2001; OECD, 2003),
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MyEaay ERMEREZOIR.FL Z mays IZE E4 FVERr I v OUa&E
EFETH D —FLEDT AT b (Z mays subsp. mexicana) M O Tripsacum JEFEY
Thbd, hvERaET AT MIEHEL TV AEAICEBICRHET 575,
Tripsacum JEAEY) & ORZHMEXIEF I2H T 5 (OECD, 2003), 74> > MIAF
ANS T T T TITT THOAR L TR Y, Tripsacum JEAEY) O 73 Af itk i3k 7 2
U B HER, FEEBEK L 72> TS (1L, 2001; OECD, 2003),

B, PHREICBIT L MUEral L RMERRER T AT F &Y Tripsacum
BOBFARD HAEIZOWTIE, ®EERV, F, SHEFEDRWEIERE ) %
HTHFEFDEFE (THRIZ 2 R) IZOWTOWEILR,

@ AE¥yoEPER, Folk, TR, BT TTIE, TREGREEKL O

k7 E v o MR RAE R T, MR I EERRIC OV T 1~3 ROMERE A TERL L.
HEFRIIE Do > < (ffiA &, 2001; OECD, 2003), #Effixhit4 2 & 3~-5 HT
BIFE L. BIfEIAD 60 £ TOHMITEE T %I 8~9 HTH D (A,
2001), —J7. MEFEORESHHIIHEREBAE DB L% 1L BRI E V| D
SR E TOWIMIZ5~6 H TH D (4, 2001), —ARDREREIZ I 1,200~2,000
EO/NFED D D . —HEREYS 72 0 DI OARERIT, £ 1,800 Tkl S TW5
(OECD, 2003),

TEBORMEIIE DR RELBIET 52 L THETE S (W), 2002), {EH D
FERITERIE T, EARIE 90~120um FREETdH 5 (hF, 2001),

ST EICREEIC L > TiThi, 1FEAEDOLEIIMESZH THD (T,
2005), fibfE, RFEOEMORAZE D 72 OIRBEEREZ., K, BEEED L
DEEM ORI LI LY B2 5500, 200~400m & S TW5 (T, 2001),

PRETO MUt aUIGEBIZEIT 5 ~T U (Helianthus annuus) M OF
A XA A XX (Solanum nigrum) ZE~D kU E T 3> OEH OHEFEE E 2 HAE L
TAFZE IR S Ok (0m) TORKIEMHERIEE T ~ T U OHET 81.7 hifem?,
A XRA XX DHETI 71.1 Ki/em? TdH - 7= (Shirai and Takahashi, 2005), *7-.
E0 5 5 mBENT- A DR RHEREEEIL, b~ T U OHET 19.6 kilem?, A X
RA X FOETIE 22.2 kilem?, 1FH0 5 10m FEN- BT~ U U OET 10
kilem? AN Td - 7= (Shirai and Takahashi, 2005),

72K THRT O FUEr I HEL T, ER 1,700 ALLEDO h T
% (Asclepias syriaca) % F\ CHEMHERER FE OFR A3 THOIL TV 5 (Pleasants et
al., 2001), FAEDORKEERE, FUEr I MM D Im, 2m, 4~5m B 52O T,
TERy D SEXHERE 25 B 13 35.4 Ki/em?, 14.2 ifem?. % L T 8.1 Kifem? ~ &b LT
WS ZEDBHBMNERRSTND,

S, AFEONERaaVMELO U U ZOIE EIZBT A EmHEREE
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15

20

EZRELTBY ., 50BN S Im KO 5m BEFL 72 5 C oS- HERE R L 1%
FNFNY 28 kilem? O} 1.4 kilem? Toho7- L MG LTS (Sears et al.,
2000),

163 DFF LB E 10~3043 T D 23 AF# S K TlEE HIZR W (CFIA, 2012),
IR 72BN TR ISR B U 72 2 R #2132 O FEEFRE ) & 100% 2K 5 &9
WEHHD (Lunaetal., 2001),

G S5 N

~ HEWEOEAN

F7ET I ANTBWT, BIRSME T TR OB A S AT T RIS
WAL KT THEWE OEAITRE STV,

k ZFOMOER
INET, EFIIBWTZENELZ e av o, bREOMLSNT

DEFIZONTIE, BBARNOEET 1 AROHZHE SN TWD (RHOKES,
2014b),
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2 A2 AW ORISR D

KETIE, BITE 1,760 7 ha ® hyEr IR a— 2 — FU— L%
Diabrotica J&(Z &9 % B H (corn rootworm; Diabrotica spp.) (A . TCRW] &
VNI, ) Ik THEEZITCVD, CRWIZLD hUtnay~0RE TR
KIpRRFREE 52 TEBY , B4 CRW RO 7= DIZ 108 RV A B 2 58 H
DFEAE L TV D (Marraet al., 2012),

EUH b - B N=—Z RNA T3 (RNAI) £} O'dZE Cry3Bbl & H
B2k arF 2w BE R ONCtZE CP4 EPSPS & HE IC L V) BRELFH
7 U RV — Mtk E A5 L7z b o' r a3y (DvSnf7, i cry3Bbl, &% cp4
epsps, Zea mays subsp. mays (L.) lltis) (MON87411, OECD Ul: MON-87411-9) (LA
T, IRz hovErav) Lwo, ) ERFELE, Az hUERa
NI, VAKX a— 2 )L— hU— LA (Diabrotica virgifera virgifera) (UL T,
'WCRW | L9, ) OFMIaRERE DHERFIC MR AR T 5 Snf7 BIE T (LA
T, TDVSN7 BAs 71 £\ 9 ,) D=7 Y o OERsECS 240 Hi ks (LLF. TDvSnf7
Bin MR Lo, ) B, WHRKEORTEAINTWD, Zoiiln
KB D OEREFEY L A4 RNA (dsRNA) (LLF.  TDvSnf7 &=+
® dsRNA] &9, ) 2T %, DvSnf7 EisF KA D dsRNA 1A 2
FrET I vORAOEREE T T CRW OFMIENICEY IAEN7-%. RNAI %
FHE L. DvSnf7 Bin T+ DIBL M+ 5 2 & TRAEEZ R,

B, A Z N UER 3 U, AR L7 RNAI IS X TEkZ cry3Bbl &
GFPMEASNTEY, W2 Cry3Bbl EAEZRHTHZ LT, MLavsF
2 BERICHT 225 SN TS, 20X ) ICR2 D ERKIELZ
FFORNAI & BtEHEIZ LY CRWICxT 2R s L2 5925 Z & T.CRW
WAL X U Ew 3T L CHPIMEL ST 2 A7 28T 5 2 &n
TN D,

(1) HREGERIZBET 515
A RS UM R 258 D H 3R

AL Z N v Er 3 OERIZHW BV 5L EE DR AL M O R EESE D
Hkix, X1 (pll) KO 1 (p12~15) (2~ L7,

ALz b U E T 3 UNEA ST ery3Bbhl B s B 3BT 5 Cry3Bbl





BEHEIZE AR Cry3Bbl EHE LR LT, 6 »ETOT X/ A EE ST
W5, FD 5B 1 5T T Y v—= 2 7 OB HIREESE UIWHAL 2 109 % B
M, o> 5 o FF A3k RIETE 2 8R4 5 H T S,

F 77, cpdepsps B0 HRHLTH CPAEPSPS H£HE X, /7 n—=7D
WEFE CHIBREEZ I 2 A L7 Z & 12 L v . Agrobacterium sp. CP4 ££ /i 3k
? CPAEPSPS &EH'E DT X / WEldA & bl LT, N Kl 6 2 & H D&
oA NlBmEENT N D,

L7223 - T, Afix bvEr a|ZE A STz ory3Bbl E{s 1 & OY cp4
epsps Bin 1% . T 247 cry3Bbl EinF1 MO % cpd epsps Eix
T &L, BETHEHE DL ZNZEI [ Cry3Bbl EH'E ] KU 124 CP4
EPSPS HHE | 7%, ek, AMHix hUEm a BV TRET HWE
Cry3Bbl 2 H'E )& 'k % CP4 EPSPS & HVE OHEET X/ BEELSIIX, £ ZFh
BIRE R 1 M OBIITRE R 2 12 LTz,

v RS OHERE

O HRET. FEHME L, RES 7T, Bk~ —0—Z omofts
IZIR DRERLE SR TN DR RE

Ak z b o OERICHWG DR ORI 1 (p12~15)
R LT,

IN RGNS 2 ZBHICT T = HA

IN RGN D 2R FHDT X JVBPRE AF I UNETAF=~ NKNS 3R FEBDOT I/
Rt b~ NEKEPL3UMEFEHOT I JBERT ANRTX D Mbd =
JMBFHDOT X VNI NE I VIS o~ 9FBEOT I BRI NE I ML TIVE
ZUNERINTND,

10





B-Left Border Region
OR-ori V r T-E9
_\ DvSnf7?
DvSnf7°
> 0
CS-rop I-Hsp7
OR-0ri-pBR322 P-e335
P-plIG
i PV-ZMIR10871 L-Cab
16,497 bp
I-Ractl
Reg!
‘R‘g ‘Boﬁdef
T-TubA
CS-tZcry3Bbl
CS-thZ cp4 epsps
T-Hspl7
TS-CTP2
P-TubA T-DNA

PITE IS T D Z & R,

5 1 Az b vEravoEHICHVWS R PV-ZMIR10871 7' F A K
~v7d

SRR F ST AR B HER B A O BRI B ACE V¥ o MRS R IE T 5
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F1 Az hUEo s OERIZHAVE PV-ZMIR10871 O £5HERKELTE O B 3k N

HhE

AR

7T A R
D)L E

P K R

T-DNA &l

B " LLeft Border Region

1-442

Agrobacterium tumefaciens 13 DNA &1
T, T-DNA ZAnZEd S BRICAIH S h 5 224
B R & & Tefid 81 (Barker et al., 1983),

Intervening Sequence

443-485

DNA 7 v —="> 7 OFRIZFI A S 7=k,

T *%E9

486-1,118

Pisum sativum (= Fv) @ VU 7 o —2Z-15-
UV UBINVEAX YT BT =y B
Z 21— N9 % RbeS2 B FIZHRT 2 37K
UEIERIER i, mRNA OR Y 75 = k%
W4 7% (Coruzzietal., 1984),

Intervening Sequence

1,119-1,147

DNA 7 t—= 7 OBIZHIH S i-lid s,

DvSnf7P 3

1,148-1,387

Diabrotica virgifera virgifera f 3£ o Snf7 &=
DSBS (Baum et al., 2007; Baum et
al., 2011), ESCRT-1Il #& & D SNF7 #7 =
=y hO—¥#%Z=a— K325 (Babst et al,
2002).

Intervening Sequence

1,388-1537

DNA 7 t—= 7 OBIZHIH S i-fid s,

DvSnf7P

1,538-1,777

D. virgifera virgifera H1>k 0 Snf7 @151 DE6
7y B2 %] (Baum et al., 2007; Baum et al.,
2011), ESCRT-IIl & D SNF7 7 2=
v hO—#%Z =2 — K4 % (Babst et al.,
2002).

Intervening Sequence

1,778-1,813

DNA 7 v —=2 7 ORRIZHH S =il 51,

| 4. Hsp70

1,814-2,617

Zea mays (hUER=2Y) OB 3 v I K
HE &=+ (hsp70) D 1 FEHDA > b
X oET 7 Y D —¥ (Rochester et
al., 1986), HHJELE - OIEBLE T CTOFREL
&M% B ® 5 (Brown and Santino, 1997),

URFICT S N FBICIR D HERI R O A OB B AT o MRS R IET 5
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F1 Az hUEo s OERIZHAVE PV-ZMIR10871 O £5HERKELTE O B 3k N

HhE (ki)

7T A R

Hibpe 2258 figm SR B O E
P *°-e35S 26183238 | WU TTU—FEY A T A LA (CaMV) D

35S RNA 7 12 & — % — (Odell et al., 1985),
2EOT Y —EEL (Kay et al., 1987) %
ALTEY YR BIT 25255
2o

Intervening Sequence 3,239-3,264 | DNA 7 u—=" 7 ORIZH|H S i=El A,

P-plIG 3,265-4,213 | Z.mays (FVET ) OYFHA L E—F
VABHHEREE2— FT 5 pliIG B 1E
Y|~ v — 4 —4HEik (Huang et al., 1998),
ECZE ) N STYRAY TRER -7 21 A A

Intervening Sequence 4,214-4219 | DNA 7 o —=2 7 OFICHI A S -k s,

L *®-Cab 4,220-4,280 | Triticum aestivum (= 1) DO#ERESHE alb #ES

EHEEO 5 RimdERER Y — & —Ei, HAY

BT OFRBLZTEEIL S E 5 (Lamppa et al.,
1985).

Intervening Sequence 4,281-4,296 | DNA 7 o —=2 7 OFICHI A S -k s,

I-Ract1 4,297-4,776 | Oryzasativa (f ) HKDT 7 F U BI&1D
4 > ke (McElroyetal., 1990), HBEJDIE
I OFBOHENZ D 5,

Intervening Sequence 4,777-4,785 | DNA 7 o —=2 7 OFICHI A S -k s,

CS " -7 cry3Bbl 4,786-6,747 | Bacillus thuringiensis Hi3¢> Cry3Bbl & [1'E
ZAa— R8T, avFavHERIC
%t BB & 59 5 (English et al.,
2000),

Intervening Sequence 6,748-6,766 | DNA 7 m—=" 7 OFRIZHIH S 7=BL5,

T-Hsp17 6,767-6,976 | T. aestivum (= .AF) OE 3 v 7 EAE 1
O IRGmFEFHER I, 55 2 fRs S, A U
7T =ik &ZFE S 5 (McElwain and
Spiker, 1989),

Intervening Sequence 6,977-7,024 | DNA 7 n—=2 7 OFIZHIH S 7=BL5,

13






F1 Az N UEraTOERICHVE PV-ZMIR10871 O &R EEHE O H Sk KON

HhE (ki)

iR

7T A R
DAL

F ok & OV e

P-TubA

7,025-9,205

O.sativa (f %) DoaF=2—7V %
— KL TCTW5 OsTubA Efzv~7 7V
—D7aE—H— 5RmEIEFHR Y — &
— N1 v buroEd%] (Qin et al.,
1997; Jeon et al., 2000), FEAFHIEIZ IS 1T
LB aHET D,

Intervening Sequence

9,206-9,209

DNA 7 1 —= 7 OEICFIH Sz Biddl,

TS #8.CTP2

9,210-9,437

Arabidopsis thaliana (22 A X XF)
D 5-x ) —)LEJLE LT F I [-3-U
iz & R % 3% (EPSPS) i&f{xF (ShkG)
DIEEFAEEETTF N2 a— N4 5
51| (Klee et al., 1987; Herrmann, 1995),
02 CP4 EPSPS 5 18 % JEfk A~ & i
X1 5,

CS-4Z cp4 epsps

9,438-10,805

Agrobacterium CP4 #£ 1 2k @ aroA
(epsps) &Efx+, 5-T/ —/LENLEILY
X IME-3-U A EEESR (CP4 EPSPS)
Za— KL, BREAIZ Y A — Mtk
%} 5.9 % (Padgette et al., 1996; Barry
et al., 2001),

Intervening Sequence

10,806-10,812

DNA 7 v —= 7 OFIZFIH S iz fiddl,

T-TubA

10,813-11,394

O.sativa (f %) DaFa2—7Y %
— RLTW5 OsTubA &I 1D 3K
FERNRR BN, B KESE, R T
T =L ZFEE S 5 (Qin et al., 1997;
Jeon et al., 2000),

Intervening Sequence

11,395-11,412

DNA 7 1 —= 7 ORI S iz fiddll,

B-Right Border Region

11,413-11,743

A. tumefaciens (& Fo 33~ 5 A5 {1 55 S s ek
Z &1 DNA Wi, T-DNA Z{5iET %
BRZFIH =415 (Depicker et al., 1982;
Zambryski et al., 1982),

14






10

#F1 Az hvEoaoffHICH

HhE (ki)

VN7~ PV-ZMIR10871 O &AERK B O H ok

R R

7T A R
DONLE

F ok & OV e

SMAVE RS I (AHHI X b BB a2 HITIFAFAE L2 WY)

Intervening Sequence

11,744-11,879

DNA 7 v —=2 7 ORRIZHIH S =il 51,

aadA

11,880-12,768

N7 VARV TnT 3D 37(9)-0-X 7 L
FFIONVENT AT =T (T /7Y
Y FRAMR) OME 7 1nE'—2— KT
= — REHINE TNT 3 R umIERHER i3 (Fling
et al.,, 1985), A7 F )~ A TV KRR |
V7 R A VUi E R 53 5,

Intervening Sequence

12,769-13,298

DNA 7 i —=> 7 OBIZFI A S L 7=m 5,

OR "*°-ori-pBR322

13,299-13,887

pBR322 75 BB S 7= ERIBHMETEE T H
Y . Escherichia coli 2B\ T~X27 % —|ZH
HLHEFERE & 1 5-9% (Sutcliffe, 1979),

Intervening Sequence

13,888-14,314

DNA 7 t—= 7 OBIZHIH S i-lid s,

CS-rop

14,315-14,506

ColEl 77 A NIZHRT A7 714 ~—H&
HE»Y 7L w3 — (Repressor of primer
(rop)) ®=— KELHITH Y, E. coli 2B
T I7AI FOabv—HxiriT 5 (Giza
and Huang, 1989),

Intervening Sequence

14,507-16,014

DNA 7 t—= 7 OBIZHIH S i-lid s,

OR-ori V

16,015-16,411

JRfEFEIE T T A R RK2 ([CHkT 5 M
BRLAREIK T4 0 . Agrobacterium (230 T

—|Z B AHGEEE 2 fF 535 (Stalker et
al., 1981).

Intervening Sequence

16,412-16,497

DNA 7 b —= 7 OBIZHIH S i-lid s,

1 B-Border (51 A2 41)

2T _Transcription Termination Sequence ({54 f& Bic 511
H3_ partial sequence (&34 AC41)

4 Intron (f > k)

5p_Promoter (7 11 & — % —)

O_-Leader (U — & —HdH1)

%7Cs-Coding Sequence (= — REZ%1)

"8TS Targeting Sequence (% —# 7 1 > 7 %l)
90R-Origin of Replication (5 5B 44 fiEifek)
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@ HWBEEFRUER~ = —ORIUC LV EA SN DEREOKEL U
ZEHENT LLX—Ma2 3T 52 ERH6NE R TWDERE & AEIF
HEATLIHBITETDE

I.  [DvSnf7 &= +FWr i@ dsRNA]

DVSNf7 i&f=1-Wr i @ dsRNA OREREIC DWW T, £9° i, —#%AY 72 RNAI Ok
(p16)) DIAH T—fkim & LT RNAI OfEfEIZ W TR~ %, Wiz, Tii. DvSnf7
B W 285N LA b v Er a > OERBEIE (p17~24)) DIEHE T, K
Lz F T 3 TRE L TV 5 DVSnf7 85 Wi i D dsSRNA N E D X 5 721k
HIEEZ A L T DONZONTEIRND, & 512, DvSnf7 BisF W i @ dsRNA
DAY T LK Oy B 2 e 3 2 BRSO T il Dvsnf7 & ix+ ki o
dsRNA DIERYE BT k9 D HEEME (p25~42) 1 IZB W T 5, F72. FEEMN
M ~DEEIZOWTIE Tiv. DvSnf7 Bix1- i @ dsRNA @ T-EeMAmIZxt 3
% 5% (p43~45)) MO Tv. DvSnf7 JBA=1Wr i @ dsSRNA OFHEEIIZ %3 % 28
(p45~49) ] TEEMIZIR RS,

i —HRAY7R RNAT DR

RNAI [ZEEZAMIC B W BRI FRBLHET O 72O — KNI Z 288 TH
%, RNAI B Z 5iFETIL, £7°, dRNA R U ARX 7 L7 —E I
% Dicer & FEIIL DFEFEIT L 0 UM Zdu, 21~25 L ORSr +F14 RNA (SiRNA)
NI 415 (Hammond, 2005; Siomi and Siomi, 2009), ¥IZ. siRNA 23
RNAi-induced silencing complex (RISC) &#5a L. 21 & 722 A HEAIE0 72 Bld & FF
D MRNA AT 5, S HIZ RISC 3FF o RX 7 L7 —FIZ L 5 T, siRNA
LHEAS LT mRNA SR S5 Z 21250 . mRNA O HE ~DOEIER S PLE S
N5 Z k&7 % (Hammond, 2005; Siomi and Siomi, 2009), RNAI 134F #0355 < |
Ba T ORBME 2 BN OLE L CHETEDH 2 LD REDOEE D5
BT DOREREDFENTIZHFIH ST %  (Kusaba, 2004),

T, dsRNA Z58BLT 58 {n T E % BRI ORI E 5 2 L T,
R ONIEEEE TORELZ RNAI LD IfT 25 2 &R AR TH D Z &Mk
AL, RNAI DAEERERPRELELTHHAL A ZEngssnTn5s
(Baum et al., 2007; Whyard et al., 2009), EARRJICIL, FrE O B RO VA EREIZE
PLEABEZ 2 — T 28O FRICIHET 22 L1k o T, it
M7 IEMEZE 5925 Z L3 C& % (Baum et al., 2007; Whyard et al., 2009),
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ii. DvSNnf7i81= W O G RS 2B A LA 2 b Er 3 v DOfE
FRELE

1. BAER I 7= dsSRNA 73 DVSnf7 i&{s - DO FEEL 2 i3 2 /E i /E

ARHLZ bR a3 UNTIL, WCRW OFMIEFEHEDHERFIC ML BRI R TH 5
DvSnf7 B Wi h 2 A RKEOK TEAL TS, ZORE, ZOWHm X
EFH> 5 1L DVSNI7 3151 Wr i @ dsSRNA TR MRS S LTV b (BIFRERF3 @
Figure 1, p4),

F7-. in vitro THHK L 7= DVSnf7 &5 1-Wi 7 @ dsRNA % WCRW ’%X WEL3:
724, DVSnf7 a1 i @ dsRNA 73 WCRW @ RNAI HRE 12725k S .
DvSnf7 BixF 7 3B 5 mRNA Z43fi# L, DVSNF7 & BB O3B 2 Ifl3 5
Z& (BAF. TDvenf7 EizF o3 BMid] £vvo, ) 25 Real-Time RT-PCR £ M
Nz 2xZo7my MRt X0 EER ST 5 (1 2, pl9) (Bolognesi et al.,
(2012) (¥RA+ 3k 1) @ Figure 3, p6),

TNHOZ LN, AL FyET Y TRIT S DYSH7 EE WO
dsRNA (%, WCRW (2L » THEAEIN=%., FIMIRNIZE Y A £ i DvSnf7 &
GF-ORBFIMHNE Z H 2 & TWCRW ICERIEEEZ 763 &2 6015 (K
3, p20),

[ 712 . DVSNf7 315 F W A D dSRNA D2 38 A B OB G FHL 2 N v €
2 3R WCRW (Zx L CHBUMEZ R4 2 & RSN TW5D (BIIREEH
4 @ Figure 1, p4),

7Rk, AFHHAZ b o i, DvSni7 &S WA dsRNA 12z .
Z® dsRNA IZH3KT % siRNA L FEAE I TND Z E DRI TWD (BIIRE
¥l 5 @ Table 1, p6).

WCRW O FIGHIIEIC (3R L > THUD iATe RNA OEBIFFE NS TF1E L T
WA E S, 60 K (bp) LAED dsSRNA D & % Zh=RAIZ R AGHIIIZ EL D 1A Te
ZEMBH LM/ > T D (Bolognesi et al., (2012) (s} 3Tk 1)), DvSnf7 i&1s 1
Wr @ dsRNA HI3kd 21bp @ siRNA % &R T 5 L 7= WCRW DALY E &
zmjﬂ%%ﬂﬂﬂ@%ﬁﬁ%% A= 7280 WCRW O HIGHIFLIZ 2 =AY ER D JA £ 4

REMEMEV 2 & (Bolognesi et al., (2012) (4sfh3Cik 1) @ Figure 2-A., p5) &Y
WCRW (Z%f L TR BIEMEZ R S 7202 L MR ST % (Bolognesi et al.,
(2012) (#sfF 3¢k 1) @ Figure 2-B., p5), ZHH DT b, AfH#ix hUER =
THITCREA LT D DVSnf7 3B A5 -1 D dsRNA H 2k @ siRNA [ X WCRW D&%
HIEMHIIIEE L Cnin et EX ST,

K212, siRNA @ X 9 72K 1 RNA [FHEY H1 Tl 2 TV BEAR S, e
NEED EDHRENDH D (Jiand Chen, 2012), LrL. * FALES L7~ siRNA
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Z VT LR & RO 21T o 7o 5 R A F /U BESRG L 7= siRNA & WCRW (2
B TH RGO ZhRA 2B IAH O ATHREME MK < . WCRW 125 L T i
PEE RSN & 2R Le (BIIREEF 6 @ Figure 1, p6 & U* Figure 3, p8),

¥, BAER S Lz DVSNf7 B Wi D dsRNA 13, WCRW o 1 i #lfia 72
1F T2 < Z OMOEMEREIZ BT H DvSNf7 B T OB A FE L, 28~
B L TV BN BIE ST D (Bolognesi et al., (2012) (s 3¢k 1)), =D
K OISR LS 2 5 dSRNA ZHL D 1AZ, HUD IAATZ dsSRNA Z T B
NEYERT BT ~DIH (systemic spread) & FRIEAL HHERENTEET D Z &%
PIFi/n6E 50T %  (Huvenne and Smagghe, 2010),

B ~DEHK TR R O —FE T & 5 Caenorhabditis elegans C 1998 42 X
T T, C.elegans LIAMNZEH, =20 F =2 H, FavlH, "mHEONY X H
(2B Dkk 2 72 R T dsSRNA ORI ~DEAXIT dsSRNA Ot DHEIRIZ L -
THlEEZSND EDOWREDNH D (Bucher et al., 2002; Tomoyasu and Denell,
2004; Dong and Friedrich, 2005; Turner et al., 2006; Tian et al., 2009; Alves et al.,
2010; Lietal., 2011b), L2>L72A3 6, fFZOEE S 72 dsSRNA OFffa~DHL Y iA
HBE OB ~DOERWHD A =X AL TiE, WEEMRIFIZE > Ty
(Bolognesi et al., (2012) (A 3CHER 1)),

F72. dsRNA OFK S O RNAI DEH ~DIsifi oIz b, FH & T 585+
DR, dsRNA BLFl, FBET 2 dsRNA &, s -7 Bmf O FeketE B o1
M, BHROAFREEOK 2 RER S AEE S 1172 dsRNA (2 K 5 RNAT OFF
M\ EZ KT L TND Z ERFHATWS (Huvenne and Smagghe, 2010).

UbaE L5 L AR TR 2 T, DvSnf7 s i @ dsRNA
NEHEL TR, EHERTHD WCRW NAFEEZ byt o oy 28 L=,
DvSnf7 BAxF- Wi dsSRNA [ZZDRANC F G NIZEL Y JA 40, RNAT O
%8 UC WCRW DHBaRERE DHERFIC M BRI R 708 2 B7= LT\ % DvSnf7
BARFORBIHINE Z 5, RFHZHIGMICE Y A E T2 dSRNA (Z2H ~D
RHEREREIZ L0 . Z OMOEKA~IEHB L, RNAI #i#2@ U C DvSnf7 B{51
OFBMHINEL D EEXLND, ZNHDOZ LIZL Y, WCRW (25 Gt %
LlebT EELZLND (X 3, p20),

Flo, A N UER I TEAINLTWD DVSNf7 BT Brh @ dsRNA
IZHIKT 5 siRNA 1%, WCRW D H iG> RNA DI BIHE DAFTEIZ L > TH
DIAEND FIHEMEIFIR < . WCRW IZxF L TR HBIEMEAZ B T2 & 135 2 Hv,

18





kg

DVSNF7 & H1'E

DvSnf7 1B T O mRNAFIR =t
e

*DVSNf7iE 5 T D HBLE ZWCRWH K DIEUEELE T (F2—7 U v & a— R4 586 1) OFRBETHIE L

Kk hr— b (KEFRERGUTRER Q%A E A E &5+ OAsSRNAZ R 5-UT-RE) & il L TREEHFEIAESH Y (H7E; p<0.05)

DvSNf73E {17 T OdsRNA 510 H 226, DVSni7Tilifs - OmRNAROIEK FA R L (BRI 7T 7)., £ L > Thl & Z & HDvSNFTE EEO
KNI G5A Bl s iz (HloX),

2 DvSNnf7 BIx Wi dsRNA X OER L7 WCRW O2##k o DvSnf7 BIa1® mRNA L L (/: Real-Time
RT-PCR 1) JU* DVSNF7 & (A O3B (5 7= A% > 7 1 v h43#T) (Bolognesi et al., (2012) (WA 3Tk 1))°

SRR 208k S 7= A% B MR O A DL A AT LW o MRS IR R 5
19





HE iR
(A## A Y EOQDY)

(™= )
o=

DvSnf7 dsRNA

z;)\us{n?-ﬁﬁ)#

hEHRRAA~D
YA

HIRA A= )—FT— L
(WCRW) D = 5 #l B

(ommm\

f\%) 21 25mers

cleavage

A 10 MRNA

| RGBT Ownf7EET)

3 BOEE S N7z DVSnf7 &5 1WA @ dsRNA 12 & 5 WCRW @ th il fia th

T DVSnf7 G T DI BN (BL=[])°

OB TR S NI S BITAR B HERI R ONA D THEIE HAE L o MER S RET 5
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2. DVSNfTiBEFDORBINIEI SN D Z LI K WWCRWMNEIZE D ETD
VEFIREIE

— RN, BN ORI TII AT e > Il e B L OVE B8 % 50 i
TOHHBEH (A— 1770 —) DMEELTEY = RY—L%E L TARHE
El o T E P EOMBAN~ORY IAA, ik, BRI N fEEZIT 5 2 & THE
fatE 5 M % & > T\ % (Fader and Colombo, 2009),

SNf7iE{n 128 2 — K92 SNF7E A 1%, FHEDONESL & ORI O CA N & 3t
2 o~ v 7 AR JRIEEDNTWD A )L RaAf UigE R AL V%
A L (Peck et al., 2004; Winter and Hauser, 2006), Eit4— b7 7 U —REKIZH
WTHIIIE R OZ BRIREAES 2 VY — L THiET 2 0 ORI B 5
9 HESCRT (Endosomal Sorting Complex Required for Transport)-Ill #& KD
EHE TH D (Teis et al., 2008; Vaccari et al., 2009; Kim et al., 2011),

NN, BERE, v a v vaun"zgEm, Celegans, 1A X+ XF, A
F MR OE MIHLSNFTEHEICDHINDEAENFEL TVD I ERHE
SN TW5 (Winter and Hauser, 2006), = 41 5 SNF74E & O AW H < O Fa[EME
(B L TiE, L & FTIESNFTEAE Y X/ BRELS 0O FH RIE1E30%7> &
S5TRFRETH U ([BEREE B N TIXZ OMEMEITRIS0%IRE Th 5 2 & 3l S
T 2% (Peck et al., 2004; Winter and Hauser, 2006), +7=. _&kAEESHTIZ &
% L SNF7TER HE O ARG K OHEIL, EEAEVB CRAFESATND Z &N
JRIB STV % (Peck et al., 2004; Winter and Hauser, 2006), Z ® X 9 [ZSNF7
EHEIZZL OAEMIZHFELTEBY (Tuetal, 1993; Gao et al., 1999; Peck et al.,
2004; Winter and Hauser, 2006; Lee et al., 2007; Kim et al., 2011). #MRHERE D #EFF
BRI RZEREEEZEZOND,

FROX DT SNFTEREIZA— N7 7 U —RREKIZE 53 HESCRT-II #4
BEO—EERR L TWAEAZ L LTHMOLN TS, KADA (p24) TlLiE
HORBMBICKITAA— N7 7 V—RREEZR~T (K4DA, p24; Ramaseshadri
etal., (2013) (WS 3CHk2) DFigure 5, p7), LA TIZIKADA (p24) OF OFF 2k
ST, BEORBMIBIZBITA A — N7 7 UV—REEZHT 5,

1. flEECaeXTF U RNEELEZERYE (X T H1bERE) o=
R A = AR HE/NEIC LY 2o OEAE = KV
— L~ EHgik S5 (Raiborg and Stenmark, 2009),

2. PIl—> RY—AT, 2% F AEHEIXESCRT#E (ESCRT-0, I, I
FONHEER) 2885 Z LICR Y o e F A i, L2 e
FFUITHOMBEEROEB'E ~E#EIZ D (Raiborg and Stenmark,
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2009).

3. MabvXF v ban-EREEZNAT L= FY — 20— 3
L. Z/hafk (MVB) 72 b | W THMI= Y FY — L& KT 5
(Raiborg and Stenmark, 2009),

4, Bz RY—2NY Y Y —AKEREE LIEGE (A—FY Y Y —214) I
U VY —ANTOSENTH D (Ramaseshadri et al., (2013) (Fsf) 3Ciik2)),
B BN NGRS SUIAR BRI R ERER EZ2NET 58 R
ERI (F— b7 7 3V —25) BELE&FK STV 5 (Ramaseshadri et al.,
(2013) (A5 3CHEk2)),

5, B#Ml= RY—LAL, VY Y=LK PA— T 7TV —LD3ONEE L,
=RV VY —LEERTH L TE— T 7 V—5FET D, B, A
— N7 7 D= TR AR O IRE DA 1T Z V) o9 (Ramaseshadri et
al., (2013) (FRAFSCHk2)),

2L OEEAMIZBNT, ERROXIRA— b7 7 V—REBICL D RE L
e o TR N E R OVE A O iR IX, Bk & 72 AP R OYR R E % il 485
HIOIWCEE/R T n A Th5 (Ramaseshadri et al., (2013) (U SC#R2)), F7-.
—IRANCEEZMIIZ & > TRAREAEIZ S 7 TV eZEERIE L Tnd 2 &
e, R OZRKREAEE T KA b= AICEDEH L TN Z
X, EEMEEROTEDICHMHADOKIETH 5, MIEOHFECHE & Hl# 3 25
Notch 7" F WARER R LR ER T 7 F W RER E e ETe < DOk
FAZBI D 2 R RIFESCRTRIKIC L W A SN TV A Z G SN TnD
(Ramaseshadri et al., (2013) (¥#f3CHk2)),

DvSnf7iEi{n 23 = — R4 HDvSNF7TER R EIX, RO —ixA7RSNFTERAH
YRR, WCRWOMIIAIZ 35\ ) T b ESCRT-NIHEA RO & MRk L T2 %
HETH Y WCRWDESCRT-IHEEE LA = F Y —ATHO2EFTF AL
EABEOREXF b, Bz RY —AXEA— 773V —0L Y Y
VAL ORAICEE LTS & STV S (Ramaseshadri et al., (2013) (7%
F3i2), 20z Enh, BHAOB (p24) TRY L D ISk MR S 172 Dsnf7
AR DAsRNA 12 L > TDVSNTiE s - O R BLINHI AL U254, e
XF MRS, T, BT R — A I — T I — ALY
VY= NEDBMEPEI ST, AR =T 7 VI LIRS NER
FELRo-EAENMIBICER SIS (Ramaseshadri et al., (2013) (s} 3CHik2)
DFigure 5, p7),

PLEZE L5 & DVSNTE G -7 21— R4 2 DVSNF7:E VB Off) % 13 —fi%
172 SNF74E & & [RIARIZ . WCRW DA IRMERE DHERFIC VBRI K TH D, K

22





WLz b a O %R L CTER X 1L 7-DvSnf7iE s W i D dsRNALS
X o T, WCRWH ODVSN7i&1n 1 DIEBLINHI N E U756 MO EF M
B2, WCRWITSEIZE S L H#HEER S 17—,

23





AEH O BBk B. DvSNnf7 &I F DO RIH 3 4E U TV 5 WCRW DHI

- H—3 @ ESCRTO @ =spavky7 SNF7EHEMNRIAEL

® YHUR BN ESCRTI - JF—L F=ESCRT-Il &K

e 1cx7> @ ESCRTI - LUKk o AEFFULEAR
<) ESCRT I D ERER

B 4 AJEH O R BRI K OB, DvSNf7 S5 O BLINH] 234 U T\ 25 WCRW ORIz 54— F 7 7 ¥ — R
Ramaseshadri et al., (2013) (#sfF 3¢k 2) kv s’

TR Z 8 S BB IR B MR R ONE O L AARE Y MERSHICRIBT
24
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iii.  DvSNnf7 B{s W i @ dsRNA DOFER Rtz f 5 5 K Bl
1. DvSnf7 E{n1Wr i @ dsRNA OF fiEME A7 KT A

DvSnf7 & {1 W Jr dsRNA DOFRERIEMEANRT T LAEFRD T2 WCRW
& DRI BEME 2 RIR AR RIS T R RIEEZHE L GIRE
7).

avFavlH, FavH, AFTHEOATALTVHD 4 H 10 B CTRENZ
14 FEDE H (3% 2, p27) (2% LT, DVSnf7 Ex1-Wr i @ dsRNA DR 512
L DEMIREEIT 5Tz, R TIE=2 v F 2 HNTO DvSnf7 BI& 1 @
dsRNA O EMEAZAMEIC T A7, 27 F 2B TARNIET S 7 At
A L7, TOHIZIE, EAYE RO WCRW K (X WCRW DitixfE T %V
21— L— k U— A (Diabrotica undecimpunctata howardi) (VA F. [SCRW] &
WO, ) bEENTELD, N6 0RHBITKT 2R RIEMEX 12 A B OJREE
B2 X2 R E CTleas ST,

IREEF G- L 72 1% in vitro TH L L 72 DvSnf7 & {x1-r i dsRNA T,
Z #u% 5,000ng/mL diet £ TOREFFH CTHER Lz, ZOREIX, A% b
vEBa Y CHREL IS DvSnf7 Bis W T @ dsRNA @Y%F (# 10,
p69~70) &b % L 2~3 HIRREEWRE L72> TV AD, 2O X DT, KEY
FiiE L. DvSnf7 & s 1 i dsRNA DIEREH)E RO E., BH &UET 25
B RAX T TR 2 - T 5 7 DI 447 7o f 53] Clkfen 12 DvSnf7 38151
Wr i@ dsRNA Z #5425 X 9 IZeGh STz,

ZORER, IFEHRREEBZONSan T RKART R E— kL (Leptinotarsa
decemlineata) (UL . [CPBJ &9, ) #@ivayFavHSH, FavH,
NFHE A A LY BIZOWT, DVSNf7 &5 i @ dsRNA 12 L B kR, 3§
B R OAEFE~D TR S, DvSnf7 s Wi i @ dsRNA [ 7 F = v
HANL YR e 7 N R (Galerucinae) (2895 WCRW & TYSCRW (2
*t L CORIEMZRT Z & DHER S 472, WCRW 35 X OYSCRW @ LCso (-4
BOEIREE) 13, FZ1 4.4ng/mL diet & OY 1.2ng/mL diet Tod > 7= (5 2, p27;
BITRE R 7 O Table 3, p39), 723, NATFHIIZE 7 F H AL HE KU L
VHAEE TR 12 RIS GFELEL TV DA, WCRW BT 5 e X by
RHL, BHFEMNTIINL VB OFHR O F T CPB BNET D L llif &b
T THHZ ENHBLI TS (Goémez-Zurita et al., 2007),

B DOFERNG | DvSnf7 BARFWr A D dsSRNA OF HiEMEA T T L
IO TR, avF a2 v ARBEOFT THEANLYE e AT oLV HFHT
BT 2REBICVEINTND EB 2O, ok, SRIEWREZIT- 2=
vFavH, FavA, AFH, BALTVED 4 H 10 BECRFEHR 14 TED

25





Bhoo b, 10 HIZFERSOLFERES OBEICAELR L TWD (£ 2, p27) 235,
EERRRTH D CRW I TONEIZER L TV (HFR 5, 1963),

26





# 2 DVSNf7 s T i D dsSRNA DFk i 227 F T A (Bix 72 B o 2 7% dsSRNA ~0D &3z )8

(ng/mL diet) '
H A LT H INF T3 A LTF INT T A LT HE . b . = &
(Hemiptera) (Anthocoridae) (Anthocorinae) Orius insidiosus 5,000 IR AL B
b A A NFF Entedoninae HiF} o b i = =
AFH (Eulophidae) (Entedoninae) Pediobius foveolatus 3,000 AR IR
(Pteromalidae) (Pteromalinae) (Fay/vRY=zSF) ' -
v A . b 45 — E
v R (Noctuinae) Spodoptera frugiperda 500 AR A R
(Noctuidae) 23377 iR : b i = S
FavH (Heliothinae) Helicoverpa zea 5,000 [Fl BRI R
(Lepidoptera) ANV EE J A A TT - I b ym — E
(Crambidae) (Pyraustinae) Ostrinia nubilalis 5,000 FEFEITAE R
ﬁ%ﬂﬁﬂ ﬁ%ﬂﬁﬁﬂ Bombyx mori 5,000° I KB
(Bombycidae) (Bombycinae) (A =)
FY LR 27 L HF : . b . - &
(Carabidae) (Harpalinae) Poecilus chalcites 5,000 FEFE AR
— R \ Coleomegilla maculate
NN PN (z(;c}i\nZIﬁa;)ﬁﬂ (AR v Ty L7 g =L 3,000° i X
(Coccinellidae) S (T h 7 L D))
~HXTT Ny AVER Epilachna varivestis 3.000° i i R
DT (Epilachninae) (AT ) ’ -
- I LVHE R ENZ e Tribolium castaneum b i o
(Coleoptera) (Tenebrionidae) (Tenebrioninae) (27 XA MEFF) 5,000 R
NI R . : b P
(Chrysomelinae) CPB (Leptinotarsa decemlineata) 5,000 X
NI SCRW (Diabrotica 19 H %
(Chrysomelidae) t AT AN undecimpunctata howardi) '
(Galerucinae) wr;:ii?;\;)(mabrotlca virgifera 442 A %
*UE% dSRNA 395 K RO M % 12 B ORAE GICL2EMBRE THE Lz, avF 2V EANLTVRIe ST L VIR R T 272 I RG22 R L

7= (BIASEEF7),
LCso= UL IE; P B 5 ST S KU

SRF T S N AEBITAR B R R O A O THEIL B AT ¥ MERSHICRET 2
27
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S B2, EREO X 92 DVSnf7 BARTWr i D dsSRNA D EHEREE 512 K 5
ERRE AT o7 14 FO R R LISMNZE . WCRW ITTf D & 7 T~ Ll
BEONL BN E TS 5 F (Acalymma vittatum, Ceratoma trifurcate.
Galerucella calamriensis, Microtheca ochroloma A Uf Chrysolina quadrigemina; %
3, p30) ~ DvSnf7 i&fsF Wi D dsSRNA D F% HiEME 2 BIHERI A9 2 =2 &
T, L VFEMARE R AT T AO/GETZ1T > 7 (Bachman et al., (2013) (74
iR 3))o

INHO5FEORBIZOWTIX, EWREEIT 5 12O O E FIED N L
TWaeWee, BERERGIZEDEMREEITO ZEBTERY, £0D7
. DVSNf7 R 1- Wi i D dsRNA Z[EH: Z D 5 I 2 2 fb iz, 2hvb
5 FE 3k Snf7 AR 1- Wi D dsRNA %, il B L0 L L TV D WCRW (2
H-2. WCRW ~OFRHRIEMHOF AL BIZET 5 2 & T, DvSnf7 Eix ki o
dsRNA @ Z L5 5 FIZ %9 2 &% gD Al REME 2 #a 5t L 72,

DX HITEESTIEDHESL L TR B BRI A F R A TS
72 O BIBERAR 53 BR TR O W TR R Tl SN TV D FHIR &
% (Baum et al., 2007; Whyard et al., 2009; Burand and Hunter, 2013), ZEF&IC
WCRW M T} CPB IZF A WD Snf7 BAx1-Wr i @ dsRNA % 5. 2 T, MR %
HREBR 21TV, 2 OFIEOKGEE1T > 7= (Bachman et al., (2013) (¥ 3CHk 3)),
72, 32 (p27) 1ZRT L 9 I DVSNf7 i 1T @ dsRNA X WCRW (Zxf L
TIFRRIEME 2 RT3, CPB Ik L CIIZR BRIEMEA R I 2 &3, HEHR
EEF G-BRIC LV BEICHER STV 5, MHEREER G-ROFE R, WCRW (Z
DvSnf7 &5 Wi @ dsRNA % 5 2 723565108 I TEA GO H 7243, CPB
H>k D Snf7 iBA=F W (LASnf7 Bis Wi A7) @ dsSRNA % G- % 7235612138k
TEMEITERD S 72 - 7= (Bachman et al., (2013) (s 3¢k 3) @ Fig. 1), —F5
T, CPB |Z LdSNf7 &5 1-Wi i @ dsRNA % 5z 7= 355 12 F% IEPEDGER D H
7273, DVSNf7 3815 17 D dsRNA % 5z 7= 855 12138 IR TE LR O H v 7e )
- 7= (Bachman et al., (2013) ({1 3CHk 3) @ Fig. 1), = O R IXEHEIREE & 5-
REROFERE—H L TWDLZ &b, EHENMHESL L TOZR W hFE B
L CIE Z OMERE B 5550 2 FH VO ALiX DvSnf7 & {5 7 @ dsRNA D7 H
EHEZHRDLZENARETH L LB BN,

AReBRCIX, £ A vittatum, C. trifurcate, M. ochroloma, G. calamriensis
J O C. quadrigemina @ Snf7 i&f=1-? 95 B, WCRW H12k > DvSnf7 A= 1
(AR Y 9 5 Bl 2 H R BLAIAEATIC L 0 R L7, IRIT, DvSnf7 s&fs-1Wrh &
B B FERIPEDS E VBRSO dsRNA % in vitro TARK L. 2@ dsRNA %K
5,000ng/mL diet £ TORETWCRW (2 12 H IR E L7=,

28





10

15

REBROFER, e XL HERNIET 5 A vittatum, C. trifurcate 2 T8 G.
calamriensis F3k® Snf7 i&{s7-Wi v @ dsRNA 2 WCRW (Z 5272 2 A, &
FFRITENZI 8%, 15% KN 13% TH VY, WCRW [Zxt L TR iM% /R d
LR ST (32 3, p30; Bachman et al., (2013) (Usfst3Crik 3) @ Table 3),
— T, NAVHAEHZE T S M. ochroloma % T* C. quadrigemina H 3o Snf7
BT W D dsSRNA 2 WCRW (252 7= & 2 A, EfFHEIE 72% 4% 1) 88% T dH
V. WCRW Zxf L CRHRIEMEZ R I 2o 72 (F 3, p30; Bachman et al.,
(2013) (iS¢t 3) @ Table 3), ZA D OFERN S, DVSnf7 s 1-Wr i &
dsRNA X WCRW &R CANLUFE 7T A AL VHFRHTE T S AL vittatum,
C. trifurcate X 8 G. calamriensis |27 RiEMEE "3 B2 bz, L, [A
CNLTVETH-oTH, "ATVHFIZET 5 M. ochroloma K& T C.
quadrigemina (Zxf L CTII& BIEEZ RS RN EB 2 b,

PLEOFERIL, DvSnf7 A5 7-Wi i @ dsRNA OB AT kT K&~
EAHRAEP G RBRORE R (58 2, p27; BIWSEE7 @ Table 3, p39) & & —F L,
DvSnf7 Wi @ dSRNA DR AT v T AR ayF a7 HALVEE
TFHNLTHERHIPESIND EDBEZEZIFLTND

29





# 3 X FTHALVHEHB R OANLTHFNCET S 5RO Snf7 Eix1-r A @ dsRNA % 12 AR 720 WCRW [ZIRATF 53805k %

GReY et 1
. . dsRNA  dsRNA
Snf7 BIZFWT A DA g; ppi 22 ;Tf = d;z;;; mE JUE o g Zi,ifﬁg
ICHWEERES (HF4) (ng/mL) BREE B (%) W A7 AR g .
mE (%)

Acalymma vittatum 1,000 % 86 90 101 8 8 <0.0001 A 1
(v 7 F H LR ’
Ceratoma trifurcata 500 106 81 76 108 16 15 <0.0001 H H
(b 7 F o~ B diED
Galerucella calamriensis 5 000 89 29 89 03 1 13 <0.0001 i i
(b 7 F H bR ’
Microtheca ochroloma

‘ 500 106 81 76 106 76 72 0.5311 pil3 Bl
(oD
Chrys?llna quadngemma 5,000 103 97 94 103 91 88 0.2165 i pii3
(D TEER

LdsRNA %4 % 72\ ME % 5 % 7= WCRW

2 £ FEO SNf7 &5 -1 D dsRNA % 5- % 72 WCRW

39nf7 115 T BT D dsRNA LUEREE & st BRRE D AEFF RS ORI EEIC HOWT, 7 4 v ¥ % — DIEMERREIC L 0 e % 1T > 72 (p<0.05 TH
=)o

“Fp o 5 RO Snf7 AR T A BCHIH T, DVSN7 BAR T RS & 21 MO R & T8 Lz BlSI 0 A

IRF T S N AEBITAR B MR R O O THEIL B AT ¥ MRS RET 2

30
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DvSnf7 3B 1 Wi i @ dsRNA DIZRG B IS %t 2 R FL A 72 7% I ME 2 I
ERAE VN

a. DvSnf7 &1 Wi i DR E N D85 12 %5 5 Bl A1 r S

AIEE ISR L= Xk 012, DvSnf7i@E (s Wi i OdsRNAIL, =27 F
2V ANLTR e ST AL HFNIE T D B RIZO R s 2R
T2 & D BT 7R o 72, DVSNETiE AR W DO dsSRNADEERY B B2 %t
LR ERMEEZRET HEK OIS E LT, EHERANONEMSEG ALY
X D RERMER T O D, AE, ERE LIENEEEETFTH D
SnfTE a1 1%, EZAEMBICIEIR S RIESILTVWDH DY (Tu et al, 1993;
Gao et al., 1999; Peck et al., 2004; Winter and Hauser, 2006; Lee et al., 2007;
Kimetal., 2011), %< ORI TR SN TV DELBTFEZEN L LTZGA
Tho>TH, WEMBE PRSI O ZARMEIZE H L TdSRNAD R 4 5% F
THZELITED ERERAORRA IR B2 T 5 2 W
I3 TV 5 (Whyard et al., 2009),

DVSNfTiBIn 7134 >D =V VU K OB3ODA > hrr THK S TE
DV, TOF—FL ) —F 4771 —AhF663bpDESEAFLTNDS
(BTG EI8DFigure 1), AfHHLZ N 7 Ewm a2 T HTHILL TV%DvSnf7
BAR W T OAsSRNAZ MK 3~ 2 M EEEL AL, Z ODVSNT8 (5 D=2
ADBININT TORH|T, =TV —F 4 77 L—LADI510 5
390% H OEFNCFEY 35 (BIUSE B8 DFigure 1),

ZoESNTa v F a2 BANLIR e ST AONLTEBHZET SRR
OSNTE M TIEEmWREMEEZ AT 205, £SO LY DOSfTiE s
F TR FEMEDMEVERAL A2 B8 E LTV D,

TR, DVSNTiE s 1T i OBECHINWCRW E R L2 v F = v HE R
DOSNTBInFDOBLAN & EORREDFHFEMEEZ AT oM E D7D, A
FA T HT 4 T AENTEAT o T2 (364, p33; 5, p36; BITRE£HL0)
(Bachman et al., (2013) (/544 3CHk3)). LA MICEEMIZRld 9 5,

WCRWIZ R FNCEZ CTH O a v F 2 v HRBIEZED, 2 b
D B HRIZNTE T 5 Snf7iE 5 1~ TCWCRW H 3K 0 DvSnf7 i {17 i (2 4R
W3 2 E & B ELBLSIMEAT I L 0 FEE L 7= (Bachman et al., (2013) (¥R {7
SCHR3) D Table 2), RiZ, Z AL 5 OELHI] & DvSNf7E s 1 Wr i O ECS O Rt
OFHFIPEZ A L7 (Bachman et al., (2013) (i) 3Cik3)), & DGR, I
kD B o) 5 K5 L7ZEESIE. WCRW & RSB VIZEEN D

31
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|Z EDVSNfTB A=W i DBLF & DFEFEIMEMES 720 2 T F 2 7 H AL
VRN T 2RATE X LA CIIAMARERENS D Z LRI 5
272 o 7= (%4, p33) (Bachman et al., (2013) (¥ 3CHk3), Table 2), F7=.
ST AN VHAHCET 2B RICE W TR OB I 1L72dsRNAD
RNAI % #8925 |21k L 72288 50 EOESIOFEFRIMENLETh 5
TR I TWAS A (Bolognesi et al., (2012) (¥fF3C#k1); Bachman
etal., (2013) (A SCHk3)). & ZF AL HRHT R b Ui/ L S HiE
D REBDOSNTELT T - Th, DVSNfid Wi & 21 R T+
HEFNIAFAE L7 2 & bR I 7= (324, p33) (Bachman et al., (2013)
(A SCERI)), b DOfERIL, FilE L 72 DvSnf7i8 =+ Wr i DdsRNAD
HABTEEEZTRD 2O DAEMMEDRER L L TW\5 (F4, p33; 7l
TREFEIT) (Bachman et al., (2013) (s 3CHik3)).

72%. Bachman® (2013) 2Sef& L7= b 7 A v diRH B b T
7 EHBTE (324, p33) DOSNITEs - DOELHI D HIZ 1L, DvSNfTE a1 A7 i
XU CLOE IR & Ciltfe L C— 8 RSN FAE L7238 208 R & T
HgE L C— 2T DEANTMERR S 7o 7z, & 2T, DVSnfTiE s 1 Wr
204 FL R F Tl L C— £ B SniTiBn 1 D ELSI & B0 B RISk
% DvSN7iE s I i O yEME D A HE 2 A 5 72012, DVSnfTiE {1
Wr fr & 20853 R 0 —3% % 1->F 3 5 -~ H @ Drosophila pseudoobscura®
Snf7iE = 1~ (385, p36) 7B Ak L7-dsRNAZ FV ., MIERET B 5351
L REBIEEL A L (IIREE9), 128 Mo MER & 5305k 1% |
WCRW DA T7 3 K OMAE % 2 L 72 f5 5. WCRWO AT K OMAE(IC
XI5 HEIIRD LN o7 (BITSEER),

LD Z &6 DVSNfTE s W DdsSRNAZSRNAIZ 7585 5 121
e L7220 L, EORFIOFEFRMENLE TH D Z L BRI T,

B NLVFHIRT 2EROSEIT, ZEAEDOAEYM TR
RESNTND Y RY —Lb/ha=y s ORNARSI Z L3 % 53 F Rk
T ZH W TR ESNTWD (K 5 p34) (Clark et al, 2001;
GOmez-Zurita et al., 2007; Hunt et al., 2007; Gillespie et al., 2008), Z ® 47+
SRAFIRMT 22 D CTHRE S L, £4R L7=DvSnfTiE (s 7-Wr i
BiA & OMFEIMHERBOFRERE S =ML TV &b, RIS
WCRW ) 5 AR 72 41X 72 5 1F &£ SnfTiE 5 1 D DVSnf7i& {5 1 & D AR ]
PEHART U, e U722 DL E oS 0 —E & n 3 Al etE kv & &
Z bz (K 5, p34),

32





5% 4 DVSNf7 B FWrH OFH & a0 F 2 T BANLVEE NI I AV A< FHIET 5 BIBEEONIED Snf7 Bis1FW i OS] A i L7~
R OVEMRREIC X AR RyEME o4 fE 10

Snf7 BA=-F- Wt i DECLS DvSnf7 5T FEL %
B4 . B4R OHERM e SRR 21 A D —5 ! A th A 2
PRE LR RES L DFREME (%)
WCRW 100.0 221 H
SCRW 98.8 186 H
2vT=vH A. vittat 95.0 69 A1
B SFLE B A o R . vittatum . :
C. trifurcata 90.8 18 H
G. calamriensis 90.8 3 A
CPB (Leptinotarsa decemlineata) 78.3 0, (14 HHL)? b
ayFaH T 3 .
s o C. quadrigemina 82.1 0, (19 1) pli3
NI RN LR 3 4
M. ochroloma 79.6 0, (19 i) bl
avF a7 H Triboli
= INNNT SeaV7 3 ) ribofium castaneum 72.1 0, (11 iﬁ%)s plia
L . (27 XA FE KF)
=N e Vd iy

LR h O K FEH kD Snf7 BT A BCAH T, DVSNf7 B It Ry & 21 D E & T—8 L=y 0%

5 AEMRE (32, p27; MITEET) 1230 T DVSNE7 G T-WT A D dsSRNA DF% HIEMEZ T~/ BBIcB LT, ZhistofFELR2E L LCa# L,

S RO D Snf7 s T-HIHIAS DVSNf7 G Wi BCY & 21 LR O —BE2 SR WEAIE, N A A T H~T 4 7 ZEFTIC X W b= E DR
FIOF S Z5# L=, 728, Bachman & (2013) 1%, 20 iR O —E B ERITx L CERBRIEEEZ R TNEDOREEEZ T > TRV, RFEOFED Snf7 &
GBS 20 R RE R 0 — B3 e o 7,

PN B DR BREICOWVWTIZERENICE T DB HIERTHESL L TWRWZD, dSRNA OIREER 52 X 2B EX1TR S 2 L 1IN TH 5, D72, [H

10 PRRERGABRIC LY . Zh o BB D YL dSRNA ~DRE MDA 2 G ~7- (& 3, p30) (Bachman et al., (2013) (74 3Lk 3), Table 3),

W0 kg 1z 208k ST AEHUTAR B MR L O A DT IL H AT L o MRS RET 2
33





« WCRW (100%; 221; +)*1
« SCRW (98.8%; 186; +)

. ¢ A. vittatum (95%; 69; +)
alticines *C. trifurcata (90.8%; 18; +)

ESFHNLOEFR { galerucines | *G. calamriensis (90.8%; 3; +)
== Chrysomelines

NLSEER | <P (78.3%; 0 (14 nt); —)
*C. quadrigemina (82.1%; 0 (19 nt); —)
*M. ochroloma (79.6%; 0 (19 nt); —)

cassidines

HA/ANLLER _E hispines

clytrines
_ chlamisines
INLURE — L Eumolpines WYL T —EE
crytocephalines

I
(Y NLER) *2

—E HIILNLVER
RYNLLEFR

b Spilopyrinae B £}
TERYNLL R

Sagrines - (Sagrinae #E %) *2
YAV LVETR
ROANLVER

¥ 5 Gomez-Zurita 5 (2007) ZIEICIERRLIZ L FHI BT DHR O R 1

*1FEINNITIEAE D> & DVSnf7 SBAE Wi fi & OFEFRIPE (%), 21 HiEE O—E 0%k (0 MoGAa 13K
FEOWEE) LOFRIEEOR (+) & (—) Zie#E L,

*2 Gomez-Zurita & (2007) DHEETIX, V¥ L U HE KL O Sagrinae FAEHI EREICHTHAE ST
RO, ENENYINLVHB KO A Y T AVHEBHIBEE L TWD B 51TV 5D,

WAz 30 S MU A RITAR B HERI R O AR O BEIL A AT v M SR ET
34
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EERIZ, a2 Fa2UEANLTRLSMNCL, aUFa v EII LTS
~ IR EREFICavFa v BILERTHLFa v H, ~NTFH,
NTH, BALTVEHEONy ZH (Savard et al., 2006) MNP =
HO% B OREHRH EEI8HE 218 Y, 26 OMEICNIET 5 SnfriE
fmFHIZ BT & WCRW H 3E D DVSNf738 5+ Wr Fr I FH 24 3 2 il 41 & —
CAB SN TND S ) AT —F _R— A EWPE LR E L (BIRE
£+10), =L T, I 5 DOECH] & DVSn7iE s 1- W i DL & OFEFINE %
A L7e (BIESEEFLO),

ZOREHR., 2D OREDOSNTIBAR 7-Wr i OBELSIILDVSNf7 8 (5 17 7
DFEF & KT HT3%DOFFMEIZ & EF 0 | DvSNfTiB LR 1 i & 215
ETo—#IIB O N7 (35, p36; BIIRE R0 Table 1, p7),

7B, KHEICHNZI8EDO S bavFa v, FavEKROANT
H D% B O FEM 723 (Tribolium castaneum, Bombyx mori & UNNasonia
vitripennis) (ZA1x, 7 A LT HDORER)RFETH % Orius insidiosusi,
BEWZHIER U724 €1 L Y DVSnf7TiE = 1-Wr i D dsRNALZ %9~ 2 sz
MERI 72N EBRERIILTWV D (322, p27; 35, p36),

LLED2ODNA F AT =T 4 7 ARHT OFER (34, p33; S5,
p36) 725, WCRWHIRDDVSNTE (Tt OESIIL, =20 F =27 B N
LB e ST AL VHRNTR T 5 B R OSNfTE s 1 Tl T
VWHHREIMEZ A LTV A2, 2SO R R OSnfTiE s 1 L 1R Uy
B ThHo> THHRENMEWNZ EBRHER I N, S HIZ, 2NHDOAF
AT AT 47 AT OFERIT, B LEEWRE RSN
DvSNf7iE {7 Wi i DdsRNAIL, FEE R TH HZWCRW & [ U NA v
Bte FF ALV 5 R BRI OB R R 7% BIEE 2 R,
EWVWIHIFEREIFFT 2D TH T,

12 2012 4 11 A @ 5T National Center for Biotechnology Information (NCBI) #38BH L CTuhv5%
Whole Genome Shotgun (WGS) (http://www.ncbi.nlm.nih.gov/Traces/wgs/) & TY UniGene
(ftp://ftp.ncbi.nih.gov/repository/UniGene/) DELFT — & ~R— 270 515 5 L 7= B FLECSIE ) ©

b5,

35
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#5 DVSnf7 Ein WA DS E a7 F 27 BALVELSND 7T oD RIZET 2 RS 18 FEDNLED Snf7 & s FWr i OELHI % b U 7= #&
B R OVEMBREIC L A8 GO A E 1B

A 4 ST 345 T - BB H 7 LT Bl DYSRETHR OB | g s B
& DHERME (%)

ayFavH Tribolium castaneum® (= 7 X 2 F & F=) 72.4* 0, (11 #E5E) iz
FavH Bombyx mori® (% 1 =) 66.0 0, (15 Hi 1) il
FavH Danaus plexippus (4 471 /3~ % 7) 65.7 0, (10 L) —
FavH Manduca sexta (4 /X2 A X X 7)) 61.9 0, (8 Hiik) —
NFH Apis mellifera® (‘A = 7 IV 3 F) 72.5 0, (13 ¥ik) -
NFH Bombus terrestris (2 = 7 A A~ /LN Fs3F) 72.9 0, (12 H535) —
NFH Megachile rotundata 65.1 0, (11 H515) —
NFH Nasonia vitripennis® (=7 RU=/3F) 71.2 0, (14 #55) iz
NTFH Solenopsis invicta (& 7 V) 66.9 0, (18 H L) —
AE Aedes aegypti (R > # A~ 77) 68.4 0, (11 HEX) =5
N Anopheles gambiae® (7 > = "< &5 ) 67.5 0, (12 ¥ %) —°
A TE| Drosophila melanogaster® (¢ @ < 2 7Y g 7/3x) 72.6 0, (9 H %) —°
NTH Drosophila pseudoobscura 70.5 0, (20 HEX%) 4 > ©
S NE! Drosophila sechellia 70.4 0, (12 ¥ %) —°
NTH Drosophila yakuba 59.1 0, (8 Hi%E) —5
B A LVH Acyrthosiphon pisum® (> R 7 FHT 75 L) 725 0, (12 1) —
Ny 2 H Locusta migratoria®( ~ / <~ /3w Z) 70.9 0, (12 #H) —
IV aH Daphnia pulex (X ¥> 1) 67.5 0, (14 HEF) —

TR OARH kD Snf7 i {s W BLS C. DvSnf7 i fm W Bdsl & 21 RO E X T L-ES O E R LTz, £7-. ZF OO Snf7 B s 1-ALH1AY DvSnf7 i&

WA L 2L IIER DR —Hae B ERWIEA1E, ZEORSIOR S Zi#H LT,

ZAMME (3% 2, p27; BIESEEL 7) 128\ T DVSHI7 {51 @ dsRNA OF% miFTEZ i~z R BIcB L Tix, ZHREEOFELSE L LTR#i Lz, £72. 4%
BEZAT>TOWRWHDIZBELTIE, -] &RFELLE,

*Savard & (2006) 725RMEFEHIBRNE 2 BFSE T 5 - I W =B 5 VR B FE (Savard et al., 2006)

o RICAB SN TS T — 2 R_R—=2 & W TR L72ABEIED 725, 2 4 (p33) (Bachman et al., (2013) (4 3Lk 3) @ Table 2) ([CRE# Ol & HTOAERENDH 5,

ST HYavYa vz EORM (Drosophila spp.) 1% dsSRNA O 4 % #% R L 7284121 dsSRNA 124 L TS M2 R &9, Shi 2 A 42 VR Y —AcNE S
A7z dsRNA % & VEikIZiR L7-3512 dsSRNA IZx LIS 2 7R3 2 E R H TV 5 (Whyard et al., 2009),

®D. pseég&obscura WZBI L Ci, dsRNA OIREFE G K D EMREE (T2 9 Z L IZWREECTH D720, MR E 53R LV %3% dsSRNA ~DEZ MEDOH M2 ]~ 7=
(BUIREEL 9),

Bhga iz 20#k S5 MR B MR L DN A DL L H AT L o MRS I RET 2
36
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b. ROEEEIL7- dSRNA DNEHICx L TERBRIENZ RTT-80DFD
fil D 2

FeFIRF BRI 2 T, R ABER S 1172 dsSRNA D B BT 5 % fuE
PEZ 6T 5 W BRR K VAL PR R BEREDMFAE S 5, 2 b OfskE LR
DIET DRI L VL RS DOPFET D, BIIE BIELORZEE, AN
SXATH R OREEE Sy fElESR & 5 dsSRNA D53, i~ dsRNA O FY iA
HEEREN N DR S Lz dsRNA ~ DK O RE R H 5
(Furusawa et al., 1993; Arimatsu et al., 2007a; Arimatsu et al., 2007b;
Rodriguez-Cabrera et al., 2010; Terenius et al., 2011; Liu et al., 2013; Luo et
al., 2013; Christiaens et al., 2014; Wynant et al., 2014), Z 15 O FEEEINfFAE
TH720, RTORRPKEAOFB I dSRNA (28 L TES M2 R T
O TlE72v (Huvenne and Smagghe, 2010),

ayFa2UVERER

OB S L2 dSRNA ICKF L CayF o HEBRD, B &K
ZMEERT 2 ERME SN TS (Huvenne and Smagghe, 2010) (Baum
and Roberts, (2014) (¥"Ff3C#k 5)), Baum &%, = vF2vH, ~NTH,
HALVE ANATFTHEORTF a7 HORBIZH L THREDES T % dsSRNA
ZANWTHHIT 2 FEREIT-> TR, avFa v HERBAMOBICET
5 EHBEANTIEF IR RED dsRNA TEE RIS S5 2
L& L7z (K 6, p40) (Baum and Roberts, (2014) (¥Rft3Cik 5)), HFiz
CRW (2B L Tl H G T dsRNA 230 fif S7e 0 2 & iR S 1
TEY, 20 ERROEE L7 dsSRNA (Z CRW H388E\ &2 M2 7R3
KD 1-oTHD EHL I TUVWD (Baum and Roberts, (2014) (¥R 3Cik
5)). & 512, WCRW [ZE W TR I HEL L 72 dsSRNA 2315 E Tofid S 4
FTIZEL TWDH I ENHERINTWD (Ivashutaetal., 2015), — 5, 2
F 2 HUANO BIZETRBRIIROEBIEZE L CEE B A I 5
H7DCiFavFa v BRBICEE S ATREEDOR 1,000 51 E O
dsRNA 73 %2272 - 7= (Baum and Roberts, (2014) (Usff SCH#R 5)), LaxL 72
Mo, avFa2 v HRRAETH, ROBIRI N dsRNA (X L TEW
BZMEEFF b TR, 2vFavHERTH-TH T. castaneum
DX IR OERE N7 dSRNA ~DEZ MKV (Whyard et al., 2009)
1% Anthonomus grandis @ & 9 1Z1E & A EIREZMENR N E SNATR S (T
1£9°% (Baum et al., 2007; Whyard et al., 2009), % 7=. Baum &%, FHHN
BT (FRICT BN ORI /3 iRl 52 K OY pH) 238 D48 E S 7= dsRNA @

37
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ZEMICEET, MWEZMHEICOEEL TWHZ EZ2REBL TED
V-ATPase™% =1 — 4% E{x 1D dsRNA (400bp) (& WCRW F1i57: & 0
% pHT7.4 KO pH105% 0D 2 D4 FThNZ 5 EBR AT o7~ & =
AL ASRNAIZZ D 25D pH &£ T TSN TI25 > Tz L #iis
L T\ % (Baum and Roberts, (2014) (¥4 3k 5)).

FavBEEREHR

Fa v HEBRD dSRNA ~DEZMHEIZONWTIIEL2E R H Y, F =
VHERTERBEEEZ R TEDICFavFavHREREETED S
RIED dsRNA OfRNERNMLEE S D 2 ERREINTND (X 6,
p40) (Huvenne and Smagghe, 2010; Terenius et al., 2011) (Baum and Roberts,
(2014) (IRfI3CHR 5)), £72, T2V HEHRIZE L TH, Baum HIT4HD
EHE Th D V-ATPase # 27— K3 58 {n 1D dsRNA (400bp) (27 +—
NT ——U—LOHE»L DM % pHT7.4 KO pH10.5 D 2 DD 5
BT TNz 5 EBR%Z1T-> T\ % (Baum and Roberts, (2014) (WA 3CHik 5)).
LU D, 74— T —I—=U—LDOH L0 OGE1L. 2
® pH ZfF T T dsRNA (I3RS 4L, FricTFav B B o N o —iki7e
pH THAT/VAUMED pH10.5 TSI RSN HEIN TS
(Baum and Roberts, (2014) (#fF3CHR 5)), =bIZ, Fav HE RO Z X2 X
A A # (Manduca sexta) DIV <SHT dsRNA &5 fiR3 D E%0E /) il 5
N2> TS (Garbutt et al., 2013),

NTHRUONFHER

NEHKRONTFHERO dSRNA ~DESZHEIZHOWNTHIXLOERH
D, N HRUONFHERTEAESZ R 7ZOIliZayFa v HER
EHARTEY FRED dsRNA OfR OEERNLE & S b Z LRl &
LTW5 (I 6, p40) (Coy et al., 2012; Singh et al., 2013; Vander Meer and
Choi, 2013; Zhao and Chen, 2013), 7=, "=HI  a v a U FOE
i (Drosophila spp.) 1% dsRNA DA %% M EE L 72355512 1% dsRNA (2%t
LTS EZ RS T, ShZBA 42 VAR Y — AN S dsRNA
ZETRIRICIR LT25A 1T dsRNA 12k LSS 2 Rm 2 E R 5T
W% (Whyard et al., 2009),

Y OERAEM D% < OERBEICEE L, KEA A2 2ES 2 L THRNAO pH 2 LT 5
iz Cd 5 (Whyard et al., 2009),

© pH7.4 ROV pHI05 ixEhEina vy Fa v HRB L F 2 v HEBOFHNO—H 72
PHAETH D Z LR BTV S (Terra, 1990),

38
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HALVEERR

AL HERO dSRNA ~DIEZPEIZONWTHIEEL2E R H Y, 7
ALAVHERRCHERBIEEZ R T ZOICIEayFavBREREERTK
D EIRE D dSRNA O DERNLEL SND 2 ERRESNTWND
(IX| 6, p40) (Chen et al., 2010; Li et al., 2011a; Wuriyanghan et al., 2011; Mao
and Zeng, 2012) (Baum and Roberts, (2014) (#ff 3Ciik 5)), 7 A LT BHD
KU A3 H A (Lygus lineolaris) (24 2 T4EDOHFSE T, MEHR T UAFAE
T DR ISR 1L dSRNA Z BRI CofRd 5728, I RUBAIT
AP dsSRNA Z % I L TH B FREBDIMGI S5 Z L3R &
HINTWD (Allen and Walker, 2012), 7. Christiaens et al. (2014) 1%
HALVET 77 LVFHTBT HRER T, HERZ T T, My /3
(2% dsSRNA %0 fifs DR RIE R T L TWD 2 L 2 HE LT
%

T DD E

Ny Z BIZET 5 R HIEL dsSRNA % 55 fif 3 D60 o0 i 5 2 iGN I
BLTEY, ZOKBOMEBERPROBEE N7 dsSRNA OF RiGH %
T HEREL L THRIEL TWAD EBX 6N TS, LLREL, Ny
& HIZERT 2 B RITENICEEES Sz dsRNA 12 K > TEfs1-#0]
SUTFEIZED Z ENHE I TVWD (Wynant et al.,, 2012; Kwon et al.,
2013; Luo et al., 2013),

UbEomAN NS, avFavBRRO LI ITROBER I dsRNA
SO R S LIS PRGBS R =RAGICER D A £ D FHIh o B R A
TIHmThHhL B2 bz, £7c, ALayFavHREBROHFTH, #
OISz dsSRNA ~DJEZHENMENW IR SR WL FET D 2 &
MG NE RS> TN D,

39





1.0x107

1.0x106

1.0x10%

—{ TH

1.0x104

1.0x10°

1.0x102 T

1.0x101

LC50 X it &% KIEEE (ppb)

1.0x1004

6 a2vF=2vH, "TH, BALVH, "TFHEKOTFTavHRRMEOKRO
LS 172 dsSRNA IR 2 I3z Mo Lb# (Baum and Roberts, (2014) (i34t
SCHiK 5))
BHT LCso T HIRE DS 1 ML (25% quantile) 754 3 TUASNIEL (75%
quantile) FTERLTEY, FHHFOMIFREZRL TS, FLLHOLEMNTIX
BN ATERKREE THRUYTW D,

1O ARz 30 S MU A RITAR B HERI R O AR D BAEIL A AT v MR SR ET 2
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3. DvSnf7 & 1Wr A dsSRNA OFER R B4 2K RED £ & o

DvSnf7 315 7 Wi i @ dsRNA O R HIEPE AR N T L&A~ 5 728 WCRW
& DAYFEF AR M A LI CTR AT 14 TED B RIS 69 5 8% g M 2 38R L 7= %G
£, DVSNf7 SB(Z W @D dsSRNA 1, =2 7 F =2 BEANL VR e FF AVl
FHOE T 2 RIBICORENEZ R T 2 E BRI N (F—-2-(1)-2-@-iii-1,
p25~30),

T2 0B S 7= DvSnf7 B s 1 @ dsRNA 75 WCRW (Zxf L CHF 1) 72
BREIEEEZ T ETORKEZLUTICE L DT,

DvSnf7 &A=+ Fr @ dsRNA I3,

O Az by 2O OEIZE LT T, WCRW OIHLEREWNIZA
0. FIBICEIET S (GF—-2-(1)-2-@-ii, pl6~24),

@ WCRW @ H G FERICEVIAEND (B —-2-(1)-=-O-ii,
p16~24),

@ BlFIRF A7 RNAI B 28 U C, i Th 5 DVSnf7 5 1 D3 B %
Ml L. WCRW [Z%F L TR BIEMEEZ RS (35 —-2-(1)- = -@-iii-2-3,
p31~36),

ZOQ@DEMETIE, DvSnf7 BAsFWrh @ dsRNA OEHIL, ~NATFe s

FHNLVEFH BT HEMRE RO Snf7 B+ L ERFiT 5 21 WA Eo—
BE AT 570 RNAIEEREZE L T2 b O Snf7 Bl - REAIMEIT5 (5B
—-2-(1)- 2 -@~-iii-2-a, p31~36),

INA VRIS OIEE R BICEE LTk, QXL TV@OERE T, DvSnf7 i&fs 1
W7 7 o> dsSRNA 23 GBI 223 2 AL A0 iR S 40 5 S IR AR N2 2h =i
B0 IAEN RV 7R E DY R K AL FER e fREE (55 —-2-(1)- = -@-iii-2-b,
p37~40) NFAET D72, DVSnf7 BRI i D dsRNA 238 i M 2 7~ 3 A 6B
PEIFERNEEZ X B 5,

Fz, RICOKVOQODOEMEEwT- L, THMRICERVIAENRTZE LT,
@D EEFEZIBNT, 5% dsSRNA 13N TR LIS DO FERERY B B oD Snf7 & fn 1
Fogl & B hyE e 2 m 1 E EOMFEMEE A LT D ATREMEITIKR S (B —-2-(1)-
2 -@-iii-2-a, p31~36). Snf7 iEfn ORI HINEL Z 5 L 13 E 21T vy,

B, ROER SN dsRNA 12X % RNAI OFEICEI L Tk, dsRNA
DX, RNAI OREI M, LT 58 70O=R, dsRNA B, #EE
% dsRNA =, Bix -FINH ORI B0 o, B RO R EEEF D
A BRERGEEZ NIFT B2 61D (F—-2-(1)-2-@-ii, p16~24),

41





PR U 72 mAThn 2 T B o 2-(1) AEWE OPEAEM (p82~88) (TR L T
WD E DT, NATVRIUANOIEER R RS, R by Er a v TTIRE
LTV DvSNnf7 3B Wi i @ dsRNA |2 & » TR LT 512id, Az

5 FER I ORAEIRZEZE U T Y% dSRNA IZIREE SN D MNEDRH D,

PLEDZ Eme Az FwEr a2 FCRELL TV 5 DVSN7 8 {s -k
Fr D dsRNA OFHiEMEAT N T A3 TR, avFa v HRBfEOHh
10 THNLVEHIRT 2 O R BICIRE S D & fm ST,
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iv.  DvSnf7 i&{5 7T i @ dsRNA O T EEi A1z x4 % B8

AR U7z & DI 2 b o' r o U CRELL TU 5 DVSn7i&E =W
DASRNAD R BIETEA T T LI TR, avFavHRREOHFT
HANLVRHIRT D —FO R RICIRE SN D &Iz,

FEHEIZ DVSNTIEAR 1- W DdsRNAZY, HEEICA R T 2 Ao st L CIEEX
HZRIEME 2 R SN2 L AR T D=, 1. DVSNfT& s v olcs & 115
IZAEBRT 2 BEAMTHEOBER Y] & OMEIERSR, 02, Az N E
0o LA R Ui BRI BT D HERMERBR A2 1T o T2,

1.  DvSNnf7i&f{s+Wr i ofdd| & HHEEICA R T 2 BE-EAY TR OBEEBLS] &
DA R R

KRFENT 24T D\ DT> T, DHEF R O AR ToORE &2 &I, HHEf
IZAERT 2 EAEWTRE (3% 6, pd5; BIFREEH1DTable 1, pb) %L/w’:o n
O DOEBAMTIIIEN I RMCHEN TR Y | HRICERT 2H5HEAEYO
FTH RIS EEDTNDT A—3 BIHY ii‘ﬁ@ﬁi@éﬁfﬁi&fsom\
5o £, THNHTHEIEE 6 (p45) IZFtE L TWAH Lo, AR CTEE
NOSEEIR R E S TN D,

AR CIX, T EEAEMTREONTENEDSHTE R 1T IZ 350 TDVSNf7iE A
WIS T AR 2 —RICABR SN TWD S ) AT — 2 _R— 2 fFER %

IZHRFE LTz, £ LT, Ziub OEF] & DVSnfTiE s 1-Wr i O BLSI O [E D AR A
P2 A Lz (BIINERL), ZORER, 2 b EEAMTHEOSNfTE W A
DOEHNXDVSN7 & 5 i DECS] & 53.8% % #8 2 HAHFEIME 2 R4 2 & 137 i
ST, Fio. RUTF—ZX— AP CDVSNT 8 Wi L2 R T 5
BeHI 2372 & B R S 7z (3% 6, pd5; BITREEH 1D Table 5, p9),

L7=Ro T, I BEEEWTREIZIS O CTDVSNTiE S B 77 D dsRNA A
RNAIZFHEET S i eEx b,

7B BEAEY THOEEIIRNAIKMELZ AL T\ 5 (Dang etal., 2011), La~L,
JFRZAE W) T Al 72 EIXRNAIFEE & 13 # 72 5 CRISPR/Cas v AT A LI X5
LR %A L T\ % (van der Oost and Brouns, 2009), D Z &7 51, DVSnf7iE
{57 Wi i OAsRNAD HHEHICAFAET DM 7 L loxt U TR % KX Al ae
IR TIRWEE 2 BT,
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2. AKHHHAZ b UEw a3 U BRICR T D TR AR

ARz b UER 2N XD EEMAEM A~ DR EETHRD DI, 2014 4
(2 AARE Y MRS NS RS O WRBEZ 52 3 W TURERFIZ BRI L
TeAMEEx FUEr a v X EROIFHILZ N U E R 2 U KOFE: HEE At
AL CHEMAEmERR AT 72 (F—D 2-(6)-@-g, p78; BIREEL 12).

AFERCIX, IHERF ICERE L7 AHHHL 2. R VB =2 VX & kRO FEREH# 2
FUER 3V RITEET DM, BERE & OSRIRE O BEEA FHAI L 72,

ZORER, W, HRE R OSRIREOBEEIZE L T, Af#z hyERr =
VX EROIEREE X F U Er 3 VX E O THREHFIA E TR D v
Mol (F—D 2-(6)-©-g, p78; HIUNEE} 12),

LMo T, Az b ot oo RN HEMAEMICRE L 5 2 5l REMIE
BWeEEB2x oz,

B, AR L= B0 (F—-2-(1)-2-@-iii, p25~42). DvSnf7 Eis1Wr i
dsRNA OF HiEME A7 T MO TR, avFa v HREBEOTTY
NLURHIET 2 —HMORRIZIBEESNTNDL EEZOLNTWS, o, =
UFaUENLVRe ST AL VEBHIET SR RICBWTROERS
7z dsSRNA 7% RNAI 27589 2121308kt L7z 21 DL E RS OFE RIS 2
HWCTHY, R T T AL VERNSERICRNT 51T E, Snfr &
{=1-® DvSnf7 s 1 & OFFRPE BT LTV 2 & O DvSnf7 s 1 v
Caee L7e 21 ML E OB ORI Z FEO Snf7 Bin AR >R RIT L
VEHET A O RBRICRESINTWND Z ENRHLMNIR> TS, LA
ST, NLVRHIET 5 — 50 B IR BTG 2 7~ 3 DvSnf7 & (s
? dsRNA 73, HiEEW) & I3/ FEANT T BEEN 72 HEMAEW I L TEK L
PRV R RAF T AT REME IS TIRW B X BT,

PLEo1. DvSnf7ifs Wi i ofcsl & LA R T DR FN R B EY T
DB & Ll 3 D FEEMER SR . KO, Az h U Em a3 L
7o BEEIC T D HIEEMA YRR OFE R & . DvSHf7EE 7B i DdsRNAIE
TEICA BT AWK L CIHEBERIN B LY LT TR IXEVWE B 2 5
iz,
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#* 6 DvSnf7 s+ Wr i ofdsl & HRICAER T 2 HEAY 7T moREBY &
DOFRMERROE LD Y

5 TEAERRR 1
y —
B4 oag| Sigapid 2L FEERD—E
Acanthamoeba castellanii TA=NT | RXTT )T RER 0
Blumeria graminis (ﬁ;;ﬁ) T i B 0
Chlamydomonas reinhardtii Tk EEREA A A 0
Laccaria bicolor H7- 5 S AR 0
Phanerochaete chrysosporium Sl A 0
ysosp CEEMEEE) | VY= o
Rhodotorula gultinis HrE (B " fﬁi;@ﬁéﬂﬁ o 0
Tetrahymena thermophila MRE H N7 T )T RER 0

‘R OBEZAY O IEST — # _X— AT, DvSNTi s 7T ELS (2408 4L) & 21
DEITE LIS D%

V.  DvSnf7 i&15 W i @ dsRNA DO EFHEBIZ x4 5 B8

Bk L7k 91z, Az F ' oo TRELL TV 5 DS (&1
F DAsRNAD 7% EEFXA7%7AiW@T&< ayFayHEBMEDO
THNLVRHZBET 2 o RRICRESIND LifimSiic, LrL, &0
72 O DVSN7i&E s 1- T i DdsRNAZS, & k& G e B HEEM Ikt L CIEE XM 72
EHEE RSN &%

1. #OEEL L 72dsRNAIC L DRNAIDO T 2 15 1T 55k« 7o FERE

2.RNAZ G TEM A 2RI R L CE T EL,

3. Af#az b 7w 3P ODVSNTIE AW A DOASRNAD FE Bl &
DIODBLENHELR LT,

1. | OHEELL7- dsRNA |2 X % RNAI OFE L2151 5 k& 7ofEkE

FHEEMIE, L FIORT X 9 IR O #EE S 172 dsSRNA 12 K 5 RNAI OFFE
T DAk & IRERERZ 95 Z & v G  DVSNf7 & s W i D dsRNA 73 & s 1
DORFRBUCKEBEZ RITTZ Ll hnWeEEZZ N5,

a. WER. B, IBUR. RS WAIR N ONMILE TR CAFAE T D LR Sy il 3

Vo310 208 S 7= T A% B HERI R OB O FHLIL A AT o M S IR BT 5

45
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B M EEOTFHEBIER D EBIS ALIZRNAZ 53R 9 5 2% < D43 il
F(MER, BiR, BIELAOIIE T O0EERE) 2F-> Tk, —i#&iIZ
EID O FREESR IR DY IR D)o b3, KNI AD & TO
BRIk L CHEREL T D B 2 Biud (Petrick et al., 2013) , & h&&Te
WAL DB IS AL 72dsRNALT, E T HERHPICAHAET 2 U AX 7 LT
—PIC k> THM S (Park et al., 2006), = D% & E hOERMESME R T
it S5z ENmBNTUWD (Loretz et al., 2006; Akhtar, 2009; O'Neill et
al.,, 2011), E7=. BHEBENE, HILIR K ONPENR S WAK W D RZ R 73 il 32 00 OY
(AR B R DS UIZRNAZ 3R L. RNAIDFE S 2 15 1T 2 FEEE I 72
STWAHEEZBHND (Loretzetal., 2006; O'Neill et al., 2011), = (2%
W IR RSB DMTAE L T % (Houck, 1958),

72k, HILIZBED 2R OREECHRBICE L T, 2 ToFHEEM T
HEL TRy, WLEEFEU X o Ic/E, WA, ChaEEOCEHE L
fie 2 3RS DGRy fRl% SR 24 L T\ 5 (Stevens and Hume, 1995), L 7=
N5 T, WILBIAATET DR RIS 72 RNA ST 2 BERED A, 16
AR, RBE RO EER EOFHEBIMIZOAEL TND EEX DD,

b. HIN~DdsRNADEL V) 1AL % 11T 7[R

{12 dsRNA 23R, Bk, ML OMLE h Cofg S niemo7=L LT
t . AAEPNIZELY A RV IR Y ITHER & 3 DR T ORBLE M5
ZEIFTERY, —EIZRNA DX S T ENPRKE L BUKEOWME
305 E AR O 2 BT 5 Z E A TES, 202 ELROERE
72 RNA (2 X % RNAI &4 15T 2 PR 7o ke & 72 > T2 (Sioud,
2005; Akhtar, 2009; O'Neill et al., 2011), 250nM @ &\ C siRNA % 552
MR CB AT AEBR TR, PR 727 g R SR WS
FUE siRNA ZIEF8B AN ~EAT 2 Z L IXTE RV ERES T
% (Lingoretal., 2004), & HIZARUICHIFINIZ A>T & LTH, 4kD RNA
T = KA b=V AR VY — AT L > CIElE - it s b
ZEbmmBsn TV A (Gilmore et al., 2004; Sioud, 2005),

c. RNADHFEAN~DIERRIZEIT 5% < O

LN ~DORNADELY SAZZEI L Tl, O m WM GRNAA Y
IX T LAF R EORNAIA I = A A58 U CIE %548 5 e s 3
dn ORI LN EE D . BREELDORBEDO T DL < OMFEN 78 S
NTWb, L., EEME~RNAZEMRT D Z LN RIICHRESE LT
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5% - Ty % (Behlke, 2006; Nguyen et al., 2008; Vaishnaw et al., 2010; O'Neill
etal.,, 2011), RNAZF U I X 7 L A F RO LTk~ @E T E L < | g
EALOBREZT D RKRERERDLIOER->THEY, Y IAXT LFF
R & HWTIRE Tl ALFEMIC L D ZERREBIZHR ST O ORUE L 7=
WUE % L T- A, Rk 2R IR VANE O ERRR 2 W CRIAME L 7= 456 3T
DM IT % NG G D HNHED RO T % (Behlke, 2006), i 2
X, v V20T REAEOREFZAERNE L, i TRE(L S E72siRNA
% E RS Th0mg/kgit 5- L7236 CTH ., MflRITRED Hivieno7- 2
EMIME X TV D (Soutschek et al., 2004), = dD50mglkg & W 9 Eix, A
MLz bUERa OBERAEEL TEINT HdsSRNAR & 5 L IEHIC
ZVWETHDH, ZOMELIMNTHHIEAN~ORNADELY AZIZET 5%k
%< DN ZINTODER, ZNETO L Z AR EM TLSNTE
HEENY) DAL DN RANZRNAZ BV JAATE &0 9 i 1372 < N~
DRNADEL Y AL ZRNAI A = XL BITHREREEETH D 2 &0
MHENTWS, LoT, Af#fazx buyEna 2 BRI HZLTE M &
W & HEMEWY 2 E DR LT 5 B BN O E~DEEITE
ZAZ <Y,

2. dsSRNAZEGTEM &L L CE R

RNAI (2 X 28Iz FREMEIL, &L OEE L L THE SN TV LY
L UOEW % G EZAM TRRBAEMICE Z 2 BN RBRTHY | kD
EMH TH RNA 12X 2 NEME OB HBLFRE 2 e O RBIZIZ B 5- L
T\ % (Kusaba et al., 2003; Tuteja et al., 2004; Della Vedova et al., 2005), *7-.
A=A ava v ROA A LAXO L) B AEDICITY A VARG
Lo TA UL dsSRNA BNFELTWDHZ LB biILTWS (Fukuhara et al.,
2006), =52, HEMIZEHEDO AL ICERITHEE SN TWDH A R EHIC
HAKST RNA BFEFEL, TO—ERid e s ofnEFR%, wER+, > 7
JAREE, R K QR B R 72 & O BEE BB B & 100% DM FEIVEE A
LTCW5DEHE STV (Ivashuta et al., 2009), Z 715 DIEST+ RNA 13T %
1% dsSRNA 725 RNAIBEIEIC L > TAES N EEX B, A X FEFICZ
5O T RNAD G L1272 572 dsRNA HIFEL TV D Z & ZHATIT T 5,
6D Z ENnb, b hOBEERELFESE BT 2852695 RNA X
ARFHRIZBELT, ZOMDIEMTHIIFEL TWVDHEBZXHIL, B et
FHEEN)IL dSRNA ZZ 2B L TEXTEWREERH 5 L2 %5 (Heisel et al.,
2008; Ivashuta et al., 2009; Jensen et al., 2013),

L. Zhang & (2012a) &, & OHEE S 4172 RNA 12X % RNAI OFFE 2845 L
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TW5b, YU RACRMHEOA X TFEEKE (8 NOBREICHBETS &, #

L7724 X2 FE%2K 33kg/day {EEL L7254 L RIRRE) ITERSE-%, ~U

A D ITE K Ol A % R OBEEL D miRNA % fH L iR S 4172 miRNA

D 1->Th5H miR168a & MFMZ R BIn 02— N 5K EY REHE

(LDL) ZAEMRICAET 5 E 'S (LDLRAPL) ORBLEN~ 7 AEN TR L,

MAEH O LDL 22 L AT o — L3 8N L 7= &5 LT\ 5 (Zhang et al., 2012a),

L. Zhang & (2012a) 1% Z 415 OFEFRN D Al F > miRNA [ ZELF O FHIE M %

b OB FRHBEICEE L TR, ZOBRR I TH 5 rTREMHEN

bHbHERMELTWD, £7z, Heinemann & (2013) (% L. Zhang & (2012a) @

AR AL, BAED RNAI ZtH Ui\ n #2225l O 22 2 VER AR T4

MR+ ThDEEELTND,

Lﬁ)bttﬁ)%\ B OFERITIL, BisFHHZ B0 T OB dSRNA 23E
DA FHFIZEEICHFEL TWDHASRNA LV b b MIEEELE KT L9 2R fE
@i%ﬁbfwégk%mﬁﬂ%%m%#ﬁbkbf\ﬁ—xk597-:

— V=T FAEMEEEE] (FSANZ) @ X 9 7 AROREREIC & - TRENE
Z b= (FSANZ, 2013), £7-. BEICb 7= & B M T D dsRNA & & iet%
g DOfE D BB KT 2 R EE~OREIIFEE T, BEFOBS - 2 & fh
DEZEVERE FIEFIAMRBRZ hvEo a0 X 57 RNAI 26 A L-EE T
M Z BRI L THEHTE S B X 6ND, TRLICZEDOIRML L 72 2 HF5E
LG £ LT,

o Y.Zhang & (2012b)"® I miR168a % &1 {K/) - RNA BMEMHI K TH HIc b
DD L TEMHEDES T RNA & L TART — & _— 2125 Z < e
EINTNDHZ EZHREL TN D, FFIC miR168a IZHFLE D RNA 7 — X
NR—=ZAHPTIEFICE S BEHEIN TS, ZOFRERND ., L Zhang © (2012a)

DORER T~ 7 AHFRIZ o0 > 72 miR168a 1T A RIZHET D H D TIEARW

T’*b'rétrbiﬂfﬁézn BROBER S 72 RNA 12X D~ 7 AKRNTO RNAI DFF

B8 L CIdEefM A4 U T b (Zhang et al., 2012b),

e L. Zhang 5 (2012a) OHE L MRFET 2FER HITOIL TV S A, L. Zhang
(2012a) M3 HE L TV D FERITHFEL S 11727 > 7= (Dickinson et al., 2013),
Dickinson & (2013) 73~ 7 A|Z miR168a % & ff % i U CH z 7=ikBr Tl
B L > TLDL 2 L 25 1 — /L O EAIC B3 % LDLRAPL & [1E @%;
BlEICBLITBO e o7z, £72, LDL a2 VAT a— V&3 A R 15
L EULRETIEDOTDICENN D 57208, REMITFK Y B/RVRETT
1T 72D~ 7= (Dickinson et al., 2013), Z#L5HDZ &M 5. L. Zhang &
(2012a) DFRERAE 1L miR168a IC L~ CHlEZ SN WnWHr kv, &
BB OVE AERBEOEE T R OB/ EZRIZLDSZHO

8Zhang et al. (2012a) D& # & Zhang et al. (2012b) DEHILRMEZN, £ DHIATH 5,
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72 &%E z b= (Dickinson et al., 2013), Z @ Dickinson & (2013) Ol
AR ORE DR S RNAIZ X 5 RNAI OFFE I 232 HME L TV D
JATHFZE & b —F LT\ % (Loretz et al., 2006; O'Neill et al., 2011),

e Snow 5 (2013) iFt K, ¥ AKRI Y NRFOREHIZITHY ED miRNA
MEENTWNDIZHENPD LT, RIS 1D RNA SEIXBRER
T.RNAI ZFETX D5 RNABZIIDHMNIC FEILZETH L EHE L TV 5,

o [AIKEIZ. Witwer 5 (2013) 12 EHIC miRNA 2B E (G AT B %2 5 2
‘éﬁﬁ%mx MK D miRNA OFBEZ A L7225, 246D miRNA 73
MEHFNCHEIET D 2 L AR T a7 = LR LT\ 5,

e Tosar 5 (2014) 1% L. Zhang & (2012a) DFEBRFERIT V> 7 G5z LD
AT TREMEZRIZ L, L. Zhang & (2012a) A3 & H L 7= 2 Beffi L
“Cl/ “é (Tosar et al., 2014),

. (L DRFFEE . BFFERERE K OISR 1 RNAT £ 2 ol L7 Bis -
nﬁﬂ?ﬁ&zf’ﬁ% ZRLTH. BUEDL MR OFSHLA OB 24 3XFF LT %
(Parrott et al., 2010; ILSI-CERA, 2011; FSANZ, 2013),

3. K##z KT a3l EIT HDvSnfTiEs Wi i ORNAD B &

AR L7z & 9 IZRNAD L 9 e R 13 I X BRIIC/AEL TR Y | 1
BlablF 5 &, XA XOFEAIZEH ENDHHERNARIL 407 3ug/g Fo/fE (6
FH: 274.7-986.6pg/g) M UN21bp~24bp DsiRNAE: 1T F-#J0.66pg/g FolRE & 5
STV A (lvashuta et al., 2009), — 7 AfHHL 2. b 7€ 1 =2 2R H O DvSnf7
AR T Wr i ORNAD )56 Bl 5:130.000104pg/g FLlEEEE (10, p69~70) TH
D, ALz N U E R 3 VBRI T 5 DVSnfTIB s - A O dsSRNA D FE Bl &
I I AFET DSIRNAR & i~ 2 L IER ITIRVMETH 5,

FHEBIICBI LTIk, ROEELS U72dsRNAIZ L D2RNAIDFEEZ 15T 5
Bex RIEREZ A LTS, £72. RNAD L 9 R 3@y I 135 E s
FELTND Z END, FHEBMIT, 2 E TlTEAx Z2RRNAZ Z AR LT
XERWENRH L L2 D, S BT, AL b U 2 ki ODvSnf7
a1 ORNAD )5 81 #:130.000104pg/g F2BETH Y . —RAITEE
T OB ROBMIZE EFNHRNAR L il L TR &> Tn5s, Lz
N T, BHEEMWI DS AL Z N 7 F 1 =275 DVSnTiE & W A O dsRNA %
FEELZELTH, BEx ZRREREEC X0 dSRNATTESC SR &, EEL -
FHEBN ) DRI 1 TDVSNf7iE AR 7 1 i D dsRNAZSRNAI A 75 59~ % Al 6E
PEIIHRD TIRW EE 2 B,
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Vii T UAX—MEEFTHIENRHLNE RS> TWVWAERE & OMFEINE

—HRAIZASRNALL, #ERIIZ ) AR Y — A TOFRMBILE SN S 72 (Kozak,
1989), DvSnf7iE{xF-Wrf DASRNADSHT 7= 72 B B'E A F6 8L~ 2 FIREME I IR 6D T
K, 207, TLAX—ME2ETHZ TR0V EBZ1615,

Il. [2%% Cry3Bbl BHE]

Z5 Cry3Bbl B AE I KED v Er a v FEoEEayF oy HERT
HO, hrvEnavORERET DS CRWICHT & RIEEZ T (£ 7, p5l),

28 Cry3Bbl EFE DKM AY T IO TR, avF a2 v HER
O TALYBONLLHEE RO X T INLVEROZENEFNICET S
CPB & CRW (Zxf L TR Hi{EMEZ 7~ 9% (Head et al., 2001; U.S. EPA, 2010),
ZOMORBICEBIEEZ R T WS HmEITRY, 20 2 RORBHE L D[F
BUTREFENONENCER L TWARWNTZ & (PR S, 1963) 2V RENTWD

723, B Cry3Bbl EEHE AT 2B FHBXEMTH Y | ww&m
TR S EFEEHRROERREZ T VDI RMITIT, avFa v HE
HIEHUME B 72 22 (MONS63, OECD Ul : MON-@@863-5) (Z& & H : 2004 4E
6 H1H)QCLF, TMON863] &L\ 5, ), BREHIZ U ARY— MtEL D= T F
= 7 HEREHWME S 7o 23 (MON8S017, OECD Ul : MON-88@17-3) ) (7
F0H 200544 H 10 H) (LA, TMON88017) L9, ) BAdHH ., WIhnod
R ENENDOFHE —FEEHEONE THA LGS, AR EEN
HELHBENTRVEHBENTND

04725 Cry3Bbl BB H'E NN, BEHOT LA v CHEEBOT 3 7 By 2 A4
6ﬂ£5#AQ&B”%ﬁmfﬁ%ﬂA@7wﬁuXA&@ﬁfé80@7
BB > THER L=, BEENT LA Y EEEMIIRD 5o 1=,

SAD 2013 : Food Allergy Research and Resource Program Database (FARRP)
(http://www.allergenonline.com) 7> 615 HiLzES % & EIT/ER SNz T — X _X— AT,
2013 4= 1 A DK T 1,630 DT 2/ FERLAIN G £ D,
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#£7 WZ Cry3Bbl EHE DB AT FT A (Bix 72 B RO Cry3Bbl & HE ~D sz ) *

a b
- LCor® SUTRRIEEE - HATO
H B A F (ng/mL diet) BRREAE | g g
Hemiptera Anthocoridae Anthocorinae L b .
(9 A 5o ) T A 1) (o A Orius insidiosus 930 A BRI
Collembola Isotomidae Proisotominae . . b Ape S e
(hEAsH) (VF b A (EAYFLE AR Folsomia candida 872.5 picas Al BRI 4 B
Neuroptera Chrysopidae Chrysopinae b ApE - X e
(7 A ) 7 a ) U PR Chrysopa carnea 8,000 AL FBHIA R
Apidae Apinae Apis mellifera b g - A
360 Py AR
Hymenoptera (XY AFH) (3 Y RF R (BAFTIYAF) I AL
(T H) Pteromalidae Pteromalinae Nasonia vitripennis 400° AIE hg
(2 FaNTFH) (FH R T HFRL (FavYvYRU=3F)
Crambidae Pyraustinae " Lo
: ‘ Ost bilal 200° i3 ELEEZ I,
Lepidoptera (> TR (VAT strinia nubriatis AT
(F=avH) Noctuidae Heliothinae . b g ]
e (AR Helicoverpa zea 200 PAS FEREITAER
Dryophthorinae Sitophilus oryzae 200" 4 e
- F AP EYTAVER) | (2ar Vv ay) -
Curculionidae
(/7 LD Anthonominae Anthonomus eugenii 200" i3 [ e 1 32
(NTY T LR Anthonomus grandis 50° fi AEMSER
Tenebriorﬂdae Tenebrioninae Tribolium castaneum 200" A A
(T LV H~TR (FILvH~UilliF}) (227 XA FEFRX)
Hippodamia convergence
(Fe A=V FLF 4 E— L 8,000° i3 7 A
Coccinellidae Coccinellinae (7 F T Ay D—Fh))
Coleoptera (T R LR (T b U LTHE Coleomegilla maculate
(zvF=7H) e e e MON 863 Pollen at 4
ARy Ty FLT 4 E—hb X
(Fv b AL O—F)) 93 pg/g pollen
Carabidae Harpalinae . . b 4 .
G 4R (=12 1 ) Poecilus chalcites 930 PAS FEREITAER
Brl{chidae Bruchinae Callosobruchus maculatus 200° A A
(=AY LTFD) (AT LR (FVELRASTLY)
Chrysomelinae CPB (Leptinotarsa decemlineata) 2.7 ﬁ X
Chrysomelidae (D TR P '
(CAFADZE)) Galerucinae . o
2 X
(b 5 F 5 1) CRW (Diabraotica virgifera) 75 ﬁ

*AF 2 T HALTBONLTHB RN ST HALHERO 2 SO#RHC BT A REIC A BIEEE R LT,
LCso={ IR EIEMIE, ° 5 ST K
PARRICTLH S NAFRITAR D HEN L OB OREIT A AT Y MRASHITIRE T 5
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I11. [DvSnf7 Bf=FWrh @ dsSRNA+ZE Cry3Bbl BEH'E]

22 Cry3Bbl EHE D X 9 72 Bt & HE OIEHEIEIZ DWW TUids s < o 9E N
7RI TW% (OECD, 2007), Cry FHEIL, 7'v F M2 (BRIBRE) & LT
PEA S AU, BERY & T 5 BRI TRE SR ETAER ) b B VB ORISR K 0 IR A
Foa7ERE~EH S, BROPIG LR EORRASEERIEST D
ENZ X0, WG E ARG A A LRI NLE TR L. EORERE L TR
HMOME7T e AEHEL, FRIEEZRT I ERREI N TS (Vachon et
al., 2012), —J5, DvSnf7 15 7-Wr i @ dsRNA [3E L~ L CIEA L, RNAI #
M2 L CRRIEMZ T2, Bt BAE L ITE B ERAEIELZ A L T
W5 LD DOVERIFEIEDE N T, DVSNf7 s 7 i @ dsSRNA K Otk ZE Cry3Bbl
BHEOZRBHEPBEDO LN LRMICHEEL TS, 20, HAEMA%
AT 2 AR EIZIB VO TIL, DVSnf7 BaF Wi @ dsRNA & Uz Cry3Bbl
EREMOBZ BN ENED N D E TORBZEL BEICAN, RBREZRET5
VNS D,

Levine 5 (2015) I, SCRW (Z DvSNf7 {5 17 /1 > —AEH RNA (968 i 35)%° K&
U Cry3Bbl B HE # Z N EIVREEER G- L2 a, WTIoEA T 3 B
T ERENBIE S A, 12 BZIIZBEGHED 80% D (K T Ak & R E 238
o2 EERELTWD (X 7, p55) (Levine et al., (2015) (WA 3Tk 4) @
Figure 2-A, p8), =D — 5T, FHBZhFIX, & Cry3Bbl & HE ZREFHx 5 L7z
BEIZ 2 BTZIZ, M45% RNA 2RI G L7 55810 6 BRICEE S AD, THE
SIHT K 9 ITZ Cry3Bbl SR HE AR G- L2 6 DI1E 9 238, 4i% RNA %k
IR LESELE0D S 4 AMBRERNE W EENHR SN (¥ 7, p55))
(Levine et al., (2015) (s 3Ciik 4) @ Figure 2-B, p8), 0% V. %% RNA N Oth%
Cry3Bbl FE HE A [FARFIC &G L7e 56, 5% RNA O I R BIZE S USRS
78 Cry3Bbl EAE OFKBENFNTLEV, Y% RNA X O%Z Cry3Bbl
EEEROMAEERATBER TE22<{/k>TLE 5 (Levine et al., (2015) (Wf3C
ik 4)),

Z 2T, Y RNA K ULZ Cry3Bbl EHE O THHENED HiLdH £ TIZ
IREFH] 22D & D BOEIREE CTld/e < | RFRIZEDN/ NS WRERE 24 U S ¥ 2 RE A 15
L LI2AMREIZL D 4% RNA KO Cry3Bbl SEHEMOMAEERHOH
M2 fEFR LU 7= (Levine et al., (2015) (¥RAFSCiEk 4)).

20 243 RNA (968 1) 1% DvSnf7 {5 Tt i BB & v R HEEE &% RNA % invitro TH
i U7z & O T, DvSnf7 iBAn1-Wrh % 36 5 1m 58 O CTH L. DvSnf7 8=k i & O Intervening
Sequence DOALIZ hsp70 1 > b2 U KTNEY ¥ — I R — & — O3B S ATV D, Mi% RNA
(968 HEJL) 1%, BRI AEH RNA (dsRNA) T L CTW\Wb EB 2 bivsd, EEIZ, WCRW
S O SCRW (T %F9 % 7% HuyE 41 d DvSnf7 iB{= i i @ dsRNA & [RI%TH 5 Z & B ER I T
o (BIAEET; BIAEE 24),
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AFBR Tl WCRW TiE72 < . SCRW (2 2%7% RNA K ik ZE Cry3Bbl & HE %
JREERE LT\ 5, 23U SCRW 28 WCRW &R U b 7 AN A v diRH E L
LEE ) FEBR =R TR E Y L9 < (Marrone et al., 1985), iR 2N B TR
EEBETHIOIZHEL TWDHT2DTH D, £7-. %% RNA LUK Z Cry3Bbl &
HE % L2 3LD Glss il (Growth Inhibition; %fA& & Lb# LT SCRW O A E
% 35% IS D IRE) CTATEBHIIEFI L7z b O, [AERIC Glso . Gles fE TIRFN
L7eb D, Bt 3 2ORESRMN (FNEFHERKIG, TRIGK VERIS) 2R E L
2o THUD 3ODEESM T, W2 Cry3Bbl EHE. %% RNA K ONZ U5 57
% SCRW (3 1) (2 12 ARNEEN# G Li=tk, EMEFEORE 2 3HMEid 5 729
AAF LTV D SCRW O N DAEFHEEZFIA L7z (X 8, p5b5) (Levine et al.,
(2015) (¥sfF3CHk 4) @ Figure 3, p10), & 512, t&Z Cry3Bbl 2 HE & V% 3% RNA
ZIFEIND Glas fE, Glso 5} DY Glgs > & KA SE T /L (Faust et al., 2000) %
1%1/%ﬁﬁ*ﬁ?féme&U&wCMBMEEE@WW% VER L7

56 @ GUHE (Gl #¥IF#iE) 2 T L7 (X 8, p55) (Levine et al., (2015) (54 3CHk
4) @ Figure 3,p10), = 5 L CHEH N7 Gl HIFHE % ZEIC M 7% RNA K O A
Cry3Bbl % H'E # —f& IR 5 LI BRICBIZ2 S v GLE (Gl BLANE) & #uaEh
RIS bR L7,

%@F%:SO@%W%#T’EVTG%%W & Gl HIFHE & ORNCHF Y
HEAITRD SN -7= (p>0.05; [X 8, p55) (Levine et al., (2015) (A ik 4)
<Dﬁwm&mmobt#of éMRNA&U&ﬁCw%mLEQE%*%’ﬁﬁi
PG U7z GIBIAMEIE, %453% RNA &% Cry3Bbl B HE & b U CHRNAIC A
fELTWAZ EZRTHLOTHD LR INT,

PLEDZ vt DVSNI7 3& (51T @ dsRNA K& N2 Cry3Bbl 2K FH/E I3 AH
HAERZRES NI ERHAL N7z,

AFSN mmﬁLm%ﬁH@mmk&memm%E 5L O ALEM O R e 2 7
1 L7-Levine et al., 201507 & fEFE T 5 72D, BIMOMENT 21T 7=, Z OfiFHT
LTI mBmWMﬁ%Tw)anNB&ﬁﬁﬁ%?w)mNmo@@F
/%}?@“{—7/1/% YE L. BHME & OmE A EE %A AIC (Akaike’s Information Criterion) &
LTEHEL, 22007 V&2l L=, AICITAEXIIEHMECTH Y . AICH/NIWET
INDFNT =2 EDEEENENET LV THD EMRIND,

ZOFER. FEIER T L DAICIZ-64.44, X HAERAET LV DAICIZ-63.88Tdh -
2o F12. FHIMERET L DAICCIE-62.62, 22 HA/EATT L DAICCIE-61.02TdH -
7=o FIMERET L ERZHERET LVOAICH., AICCHIDEZDLT N THY, W
NHETNVOBEGEIZE L TEmtPk 0 BOEITRO bivkiroTo,

BEOETNANRRZEOY TUIEY 2R THEITIE, HH/NT A—F =720
ET ML TRENDERE WO (4> I LDHT)) I2EKESX, &
AEET VEBRSVLETRNEEZ BN BIREEIL3DTable 1, p6), Z DR
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L. DVSNf7i& A& 1-Wr i ORNA & S Z5Cry3Bb 1 FE XA MIC/E L TWnWb Z & %
s~ L7-Levineetal., 201505 R 2 X425 D TH -7,

EHT, FH—D 2-(1)-12-Q (p16~51) I[Zit#HD B Az Py ED Y
IZBWTIBLIT 2 DvSnf7 115 - @ dsRNA & Uk ZE Cry3Bbl & M I3
BEHISH U CRHREMIER L, ML TERBDRERTEEZLND, £,
FNENAT DHEREN R 725 Z v, DVSNf7 BT dsRNA L O A
Cry3Bbl EEHE N T DR ESMRIMIZE LD Z Li1EH Y O D5 BEREN 72
MAEEH ZRT AR NEEZE LN, LER->T, Az hvEna
THITHBLL TV % DVSnf7 B 1s 1 i @ dsRNA & N2 Cry3Bbl EHEIZ X
HREABANY T AT ayF oy HERBIZEEI L. ZALIMIITIEN 5720
&G S LT,
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A —e—DVSNf7i# 5 F W H DRNA B  —e—DvSnfTi& s F M DRNA

100 —=—2%ZCry3Bb1EHHY 1004—=—t& % Cry3Bb1EH
3 301 _
8\,80 ;\3 80
¥ 60- < 60-
oo ¥
o 404 ¢ RS 40-
K 20: # 204
]
01 0
t')iééi%é'?éélbflf: 0123456789101112
BEREHR (B B EHE (B

X 7 SCRW ~® 12 HHDOREEEIZ X D 4EMBETO DvSnf7 s Wi o
RNA (968 i L) (@) &thZE Cry3Bbl & H'E (m) DFEIME (A) M OEIE
HE (B) Db
(A) HFDORENIA B 2RERENBRENGO RS E2 R LT D, REME (A) i3I
LTI, 3% RNA L O Cry3Bbl B I £ AL E 1% GlgofE (247% RNA: 0.012ug/ml diet:,
7% Cry3Bbl & A& 25ug/ml diet) TIREFH 5 L 7=,
(B) M ORHNIA ERBIEEVBNIMGO TR R AR L TWD, BIEHE (B) 2hHICEH LTI,
WH% RNA KO Cry3Bbl EHEEN T % LCos i (47% RNA: 0.050ug/ml diet:, thZs
Cry3Bbl & & 250ug/ml diet) CTIREEH 5 L7,

AME G Zef: (G135 EE) B i %A (Glsof ) C BRI &AF (GlosiREE)
100 100, _100;
S S X
75 754 = ~754 —_
® - - % & ==
i 50- #s0 50
B | =l =
X 25 i 25 13-
B® . B =®
T [ T T [
§ & & & § & & & § & & &
3 & o0& & 3 & o & & o & O &
NS £ 0§ L 8 N -
/}Z@ S & & & L& & & £
& Q) % & R % & %>
R YRR YOOI
&y F #& &y F 88 &y F 8L
S S ) S 9 S
N I N N 9 I

X 8 SCRW ~® 12 HMOIREGIZ L DAEMBE TO DvSnf? Ein 1B o
RNA (968 i) & k7 Cry3Bbl & FE @ Gl BLHIE & O Gl #iFHE o bk
Glys 1 (EIIE). Glso 5 (FEE) KO Glgs it (BSER) O 3 DOWFESME T CokZE
Cry3Bbl B H'E., %% RNA XN SO Gl BlHIE & 2 OEHEREL R LTZ, £,
FIRFELAM FCYUa% RNA LU Cry3Bbl & HEMHIANC/ER L=5H4A® Gl & (Gl
HIRHE) & T3 L7z,

UK 3 & T TR AR B R R ONAE ORI A AT v v MRS ICRIBT %
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IV. [Z CP4EPSPS & HE]

Az hUER 2 TRET LA cpd epsps EisT-1%. Agrobacterium
CP4 B v BBt SN /-18I5 7T, 5-=/ —/LEJLEL U F I[E-3-U VERA K
%32 (CP4EPSPS) Z=— KL Tk, BREHAIZ U AT — MIEWMEE RS
U CP4EPSPS EHE A BT 5, ML/ Y ARY— M2 #+ 5 & 5-= /
—VENLE LR IWR-3-Y VA REERE (BEEES EC.2.5.1.19\ LLF
[EPSPS EHE] W9, ) BHEFEIND Z LICXVEHEAKICHEADR
BT X JBERRTER2 20N TLES, LaL, & cpl epsps Ein
TN L - CHEA SN D% CPAEPSPS EEHE L. 7 VA ¥— MEEFTHIE
PEFRFEZZ Nz, fERE L TAREREZ BB T MY Tl
SRR IEFICHEREL CTABTHZ ENTE D,

723, CP4EPSPS EHEZ I T 285 FHMXAEMTH Y L& ~F 1k
WD T FE - HRREOEKE 22T TV LRk (RZ v 7 REIER<) 1
ﬁfif 6@%15%%(%?%&:/?@3+ﬁ)ﬁ%0 WD R
LENETNOFE—FEEAEONFTHER LIS G. EMSERMEICENED

HBEZITRW BT STV 5,

2 CP4 EPSPS ®E HE S, BEEND T LV SRR O T 2 ERldd| &2 8
T 50 E D) AD_2013 Z W T, FASTARIT L3 XA LT 5 8 DD
T BRI E o Tl L7e, BEAT LoV o EFREEITRR O B Lo T,

@ 1EEDOFORBREBN I DILEITEONE
[DvSnf7 &= F¥r i @ dsRNA]

DvSnf7 B Wi ix hvEr a v OWNERER - TiEk, avFavH
NATVE e S ANLVHERNCET S R B CEEICRT SN TV HERR
FEHNTH DO, 18 FEOBI OB AMFEIT L5 Z LidhneEX oD,

KB bUEa a vOEEREMT — X X—2A 2T, hvErIHFO
HR B REY DOELY & DvSnf7 W i OFHI & ORI T 21 R T+ 51
FEESNFAET D0 EEER R 21T/ o T2, TORER, FUERIVHEEOD
HR B PEMIZ I\ T, DVSN7 i@ s+ i DL & 21 L E ©— 8o 24377
TELZ2WZ L3RR S - (BIRE R 11),

F£72. dSRNA [ZHEERICU R Y — A TORERMNIHE SN 5729 (Kozak,
1989), DvSnf7 i&Ef=1-Wr /i @ dsRNA 23#717= 72 & H'E 2 58 Bld 5 rREME IR &
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TR, ZnbDZ &b, HEORHRZENSEL Z LITRNEZZL
o,

[%Z Cry3Bbl BEHE]

B&W Cry3Bbl & H & X Bacillus thurlnglenSIS CHIRT DA s iR OF B H
4 BtEHE) 01 25ThHd, Bt EREDPERIEEEZRIET HA I =X AIZ
DWNTIEEEZ K OIFED 72 ST Y (OECD, 2007), ZMNETHEZ A Bt

BHEMLOBRZ AT 2 & OWEITRV, 1T, 2 b o Bt EHEN
RIEMEFFOLIIBZONT, HEORBREL(LI L LT EE X
i,

[4Z CP4 EPSPS EHE]

2 CP4 EPSPS & HE & HERERVIZIR—CTod 5 EPSPS EEHE L, K EET
R BEEGHRT AT ODO VR IMBRE AT AMEEAE THDLN, A
TR I3 1T D AEEESE Tld72 <. EPSPS & H'E DOIEMEA K Lf%) EN TS
DERAEPED TH L HFERT I JBOREN®EE DL Z LT neEZEZ 6T
%, F£1z, EPSPS EAHEIIE CHHARALR T ) —/LENVE VR (PEP) &
TR IER-3-U UMM (LA, IS3P) 95, ) ERFEMICEINT D I ENE
5 THY (Gruysetal, 1992), Z i 5 LISMIME— EPSPS s HVE & LT 5 &
ERFLNTNDDOE S3P DFEEATH L X I THDH, LirL, EPSPS

BEHEOYVF IMM O SIP & DKISITHONWT, LD Z Y 5 S &4 ki
PEEEL (Specificity constant) Kea/Km OB Trlgi 35 & EPSPS ERHE D v ¥ X
fig & ORGSR RMEIZ, EPSPS FEAE O S3P & O UG KF B D) 200 154y
iz F‘h%# (Gruys et al., 1992), 3 X [##7° EPSPS lEHE D ALE & Lf}iﬁ.ﬁ%

I3 TRV, X o T, 28 CP4 EPSPS & HE m3ME £ DR 2 21k

ét‘é ZElFhnweEEX NS,

[DvSNf7 Bi=TWi i @ dsRNA-+ZXZE Cry3Bbl B HE +% CP4 EPSPS &
HE]

ERRED LB AR b ET I TRELL TV 5 DVSHT & fn ki o
dsRNA, % Cry3Bbl & FH'E M O\ A CP4 EPSPS & BT F N E 72 H1E
AIEEAE LWL Z G, MM LTEHLTWS EE X LD, £,
DvSnf7 i81= 1-Wr v @ dsRNA BLAIIE, 2 cry3Bbl iB1s 1. 4 cp4d epsps &
LA KO T En a s NEREOBGAORY L IX 21 RO &2 H S 720
72, RNAI IZ XKD 2 BB FOFRBRZMEIT 5 L1335 212 v, FEERIZ
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Az b E T a0 Cry3Bbl & HE M Ok 2 CP4 EPSPS 7 /& ™
UM SN TV D (F 11~ 12, p71~74; BIESEEF 20 O Table 1~2, p18~21),
IHIIT, TNHORBEMITENEN, BAEZELS LRV, BERIEMEZ R
tm\x TRV ER R AT D 2 L O RMIER IO B L KIET 2
ElxneEBIOND, LIeR-o T, DvSnf? BAs Wi o dsRNA, k%
Cry3Bbl & H'E M Ntk Z CP4 EPSPS & H/E M, FE#MANIZ B W T A IZ B2
THAREMEIZ RN E EZ BN D,
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Q) ~ & —ZBT B iES
A4 LKL OHR

ALz b vEw a3 OERICHAVW S PV-ZMIR10871 1. Escherichia
coli kD~ % —pBR322 (Sutcliffe, 1979) 72 &% b L ITHEE S LTz,

RS
O N7 X — DO IEH I O IR

Kz b yEoaoEHICHV B PV-ZMIR10871 o B FE51%
16,497bp T 5, 725, PV-ZMIR10871 D FLEIF X BIMSE EF 14 (Z50# L 7=,

@ FFEDOHREZ AT HEERAN S H561%. T ORE

E. coli IZBITHHEHERT X —DiEik~— N —8BE LT, AXRITF /)=
ATRA RNV b A AT T A EM 5T 5 E coli O T AR
> Tn7 IZH K9 % aadA EB{x17° T-DNA FEISMIIFEE L T\ 5,

@ N7 Z—DOREBMEOHE N RGN 2 AT 258132 OEEWICET 5
G

ARG B — DGR B AV TV R,
(3) BInTHLHL 2 AW ORI IE
A4 EENICBA SR 2RO
THEENIIBASINTEART T AI R - XT7 X —OERAEFRIL (p12~-15) IZFD
LTz, Elo, X7 X —NTOUGERE OB ESREOAMEICE L TiX, K 1
(p11) T/x L7,

7 EERNICBA SN EBROB AT L

PV-ZMIR10871 ®H1 > T-DNA fElfk %2 7 7 0 "7 7 U 7 AKXV T b
FEIC/E SN ANER b U 2 SR LH244 O REIEHINIZE A L2,
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NIRRT R A OB RO R
O BB SN L oEE D51k

PER bR IV EL LH244 O KKK &= PV-ZMIR10871 % & T»
Agrobacterium tumefaciens ABI #£ & M@ Ei R L 728 . R AE 7 U R — |
KO NR= Y RN LT s Bt~ L, WEEEE L TV 5 E
R B S D 72 OIZBREH 7Y R — M2 Lz,

@ BROBANIFENT 7 a7 Uy MEDOEEET 70377 ) 7 LD
B R D P A7 D A

ANR=D Y N LT R G IS K 0 | BRI W27 7o
NI TV ULAERTRESNATWVD, EHIC, KX MU ER 220 R4FL
AR O T 212 T, RIS V7= PV-ZMIR10871 DMl B % fEisk 4
Ef) L L7z Tagman PCR #T&fTo7-L 2 A, Afffax hoEw a2l
PV-ZMIR10871 DAMAIE AR IIAFAAE L2 o 72 (BITREE 15 @ Table 1,
pl2), D&MD, Az hUER I UIZIIREEEIZH W T 7 a
77U U AEKRITERS L2V R I N,

@ BBIBAIINTMIND ., BA STl OERY) O FEIRE & R L
7255 R ES BRIk U 7252 452 D oD A= W Ak e B B3 A |2 A B 7
HRENET H-DICHN LN R E TOF RO

TrRAAIE N B ER TR S TR L L B e fER (RO) & HEEICE
MEL7-, £0t%, AFt 5 HOBIHICL VEAEKGTERElL, BRShE
EIR DB E T R OB ETRE ORI & U=, FOFEE., BfEricng i
bR eE LRI 2 hyEo v 2k LT,

ALz b U E T 3 BT 58 ANEE O, EAEE T ORBDLE
TEME N OV N E TR S5 BRI 9 2 T o ROV T 9 (p6l)
DERKNCGEH LTz, 72, AHRFEORZIL, LH244 R4 %KL TN LH244 R4
HARNBIRET 2 ETORMEEZERAZMTH D,

2 WWHERE T A L2 IS L. FOHNES T A LK 20 KLY . DNA Z48H L PCR 23 #HH I W
7=,
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[#44F e & FEBER]

AL Z U Ew I OBFRKK
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(4) MBS LI O AR RE M OV IR K D TR S B D 2 EE

© BA SN OERD DFAET D 5P

AfE#az hvER 220 T-DNA RS REE FICFET A 0G0 % T~
572 AFHHAZ b v 20 TEBC2FL AR, TI:BC2F2 A% & O TI:BC3F1
HARIZ IV T, T-DNA GEIR D /3B bk & 1 4 e & THdr Lz (BIRE L 16),

AR5 TI: BC2FL HHY (B 9, p6l) Z{EIT B 7zic, PR
WS nEoufEE RO) ZHML, TOBKTHS RL HRICBWT
Real-Time TagMan PCR J£(Z X ¥ . T-DNA ik % € CTH T A EAR 285 L,
HIET 22 & CR2ZMRZIEH L7, Z2O%RIBIZ2EIOAMAT 52 LT,
R4 HARAZEH L7z, T-DNA fEIZRETHT D AMMZ FUER T D R4
A% % DVSNf7 1577 . 2025 cry3Bbl 15 1 &% DK ZE cpd epsps G T DV
TILBRT- WA (F12662) L 1EkBERMELZ FIWTASEL L, T-DNA i
T R THT S RAFL (F1266Z x LH244) HefRAfRH L7z, f5 07 RAFL
AT R LERL (F1266Z) & &R LASHELA 1TV, TIBCLIFL AR A /EH L7,
E51ITG 57 TEBCIFL #X T T-DNA fEAZ ~T 0 THT 5 K %
End-Point TagMan PCR 512 & 0 i#®&8k L, IR R LASH % 1T > T TEBC2F1 tAX
ZEH U7z, F72. TEBC2FL ftf{C T-DNA #8i&Z~7 v THT 2 H{Kk% A
JH9 5 Z & T BC2R2 R A EH L, W ONC TI:BC2F1 X T T-DNA ik %
AT R THTAEEERKERE R LR T 52 & T TEBC3FL HARZ{EH L
77

Z 5 TEBC2FL AR, TIEBC2F2 AL & O TI:BC3FL A2 351 T End-Point
TagMan PCR #% X% Real-Time TagMan PCR 742 X W T-DNA f&is o> F 4 % T
B, wEttEEH L, 2008tk E W, b4 “EBREEITo T2,

ZORER, FEHUE & MIFHEORNIC I A “RBREIC X DMFHFIAE B EITE
D HENIRMST-Z END . BAELEIIA T O BREAN PG E
L TWDZ ENHERS N (35 8,p63; #9,p63), L7=23-> T, Af#z b
UE R 2O T-DNA fEIEIT AR FITFEL TWD LB X b,

62





8 AfHMAZ b vET =0 BC2FL O BC3FL HARIZI 1T % T-DNA FEIs D 4y B 2
1:1 45 Ef
FE I S R R
A GEET A GEET AT i A T
A% BEatERE | B ~T v AR E3CR e Bk ~7 mfERE | RatEE AR 1 p-fit 2
TI:BC2F1! 351 172 179 175.50 175.50 0.14 0.709
TI:BC3F1! 223 104 119 111.50 111.50 1.01 0.315
Y SZJIf# 1% End-Point TagMan PCR 7:12 X ¥ . T-DNA fEls 043 4 2 f38 L7,
2 bn 2 D DA DT BEL A A TIRMRE T LTS (p<0.05),
F9 AfHLZ NUEw a0 BC2R2 HRIZIHIT D T-DNA D4 L 2
1:2:1 4y H
S S S R R R
ik AT AT EWAEET | EARGT AT i A 7
At ERE | Bt AEEEE | Bt ~7 oS | BEERE | B R TR | BT o @R | R ERK ' p-1it 2
TI:BC2F2! 623 152 314 157 155.75 311.50 155.75 0.12 0.942

L S2f#1% Real-Time TagMan PCR £12 L 0 . T-DNA fElR o 4 8 2 fesd L 7=,

2BC2F2 A S LAV 4 B 2 B A IRBE THOMT L7Z (p < 0.05),

B he 10 2R S T ESIAR B HER L OB O FHL I A AT L o MESSH IR BT 5
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@ BAINT-ERBOERY) O 2 v —5 N OB A ST a8 D85
A BT DInED ZEEM:

AR PR 2 VICEA SN ABE FOFMAGEITH, = ©—%
SMAFE R ECS O A I K O NGB AR T OEBIRIZ BT IR O L E M 2 i~
LTI, WA — 7 = AHR RO A A T ~T 4 7 AL D
HMABRG 2SS HEEKOMIT (Next Generation Sequencing/Junction
Sequence Analysis: NGS/JSA)® I DN A G- fElk D PCR Ny — 27 =
AfRMT A I LTz (BIUSERE 17), AT, AT O FIEL ORI 2 ~ 7 E
2 a2y E AW TT 72 o T T OFE R Z2 B~ %,

NGS Ti%. Hi¥ 7/ 5% 100bp & DNA 77 7' A > MRk L, Zd
DNA 7 7 7 A v s O IES 2 /KA — 27 = — (lllumina) % AT
FEATS 5 2 & CUILREE ° 75 L TR 7 ) DO IES & TS5 2 &
Tx5 (K 10 0D, p66), KIZ, =TH DNA 7 T 7 A kO LRSI 48 A
M75 23 FOWIERYE RS Y45 (K 10 D@, p66), = DfEEIZIHNT
BAAT T AI REHEMENRHD DNA 77 7 A 2RO L, 20RO
SHLTZ DNA 7 7 7 A MW T, IMAFE & s & AR EIMEDS & 2 BB oo A
ZHERT S (K 10 DO, p66), = HIT, ISAICBWT, BAHTI I FE
DOFRFIMED & 2 BLA L OFERE 72 WBLHI O 5 %2 © > DNA 77 7 A2 |k
VB ANBLRTEHEY T ) N OBEEES (Y7 a VB & LTk
L., 2OV¥ 7 v a BBV CEETAHEEE D Z LT, EAE
BT ) b OEEFEBERFET S (X 10 DO, p66), RIT 1 Tt —
DE BB TG ) 5D L1 PFUAHAET D5E 121 2 DOBEFIE R E &
L5 (Kovalic et al., 2012), & O IZHEA IO BINAFET DB ANEIR T DAL

A RAR S — 7 = ZEAE (NGS) 13, R R MRS A —FF I AT T X DB ORI Th
%o ARFEHTIZNGS @ 9 5 Hlumina # W= FIETH Y, 7 2% T X NTHIR LTS
D7 T T A MR L, ENENDT T 7 A N ERE LTI ERS | 2 T35 =
LT, A& AEBOK RSN iFEGETE D,

2 NGSHSA I&. AT ORI D L — 7 = T E XA A T =T 4 7 X% Y
WAHZEIZE D, ROV Ty Mol RIRRE O T AEMFENRHMEEZTY O TH
%o, NGSHSA TliE, £7. NGSICE VAR FUERaTDT ) AORFIBIZHEY T 5
BiFl4 100bp FRED 7 T 7 A M E L THIIEL, KIT, ZRHDT7 T 7 A ha JSAICK
- C T-DNA 815k & 1 = OWNENERLS & DA I A FFE T 5 2 & T, T-DNA fEIROE A
T N a v —E a2 ikiEd 5 FiETH S (Kovalic et al., 2012),

% LR FEED DNA (77 2 DNA SUTEIET) 2k U CHLEEBLSI O AT 2 R[4 T > T
5D R,

7" BLAST #5223\ T, E-score 73 1x10™° LA F H.-> 30bp LA_E O T 96.7%LA L AH[RI 1
DD BT A A3k LTz,
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KL% %2 PCR M OMEILEIFIMEATIZ L 0 TR B = & T8 ABE T DO FEED DNA
BAZEE T D LN TE D,

ALz P UER 2V RUOSKHROIHIZ FUEr a b L2s
L% NGSNSA IR L7/, AR h v Er 220 R4 T 334.9 Gb
CE¥ITRFE 125), *HROIEMAML 2 N 71 22 2T 346.9 Gh (CE¥TTE FE 126)
OIS 2 i35 Z LN T 7= (BITRE R 17 @ Appendix Table 3, p45),
KRR P U ER 3T 2 DOEESHEEFE S (K 11, p67), 2L bl
FNFENEABIR T O 5K M N3 Kz & Tefc ¥ CTh - 72 (BIIEE 17 D
Appendix Figure 4 @ Panel C, p57~58), xfHDIEHHM L Z M 7 E v 2 > Tix, #
AR E SN oo T2 (BIEREE 17 D p29), &5z, Af#fiz v TR
AVNHHELNTEETODNA 7T 7 A MZHOWT, AR AI KR
PV-ZMIR10871 DELHI & OFF[EINEZ TGS, AMAFE BRI & £ T
W ERTR ST (BINE R 17 O )& &k Figure3, pb), 2D Z &b K
MLz FUEnavOEST ) AL H R 2 B —0 T-DNA SEI S A0A F
NTEY, AMUEEEBIIHRA S TN D &R S,

T, ALz N UER I UICEBW TR SRR R L O AR T
O eIl A PCRICE VISR L, = OB AT L7-A55. B T-DNA
TS EA STV D Z &3 HERR S iz (BIVRE KL 17 @ Appendix Figure 5,
p59. Appendix Figure 6, p60~64 } TF Appendix Figure 7, p65~79),

LDz e, Az v Eras oA ) AH 1 5 FTlcl a2 —o
T-DNA fEIE S AGA F TN D Z E R S L2, £72, NGSISA 128\ T
B S, ARG FICERT 28AEEoATHY (X 11,
p67), PV-ZMIR10871 O AMAIF#&FEIR & OAHRIMEZFF> U v 7 v a VRS
BOONRD T (BIREE 17 OBINEEO Figure 3) Z L7235, SMAIE#
TR IFFA SN TN ERER SN, £7-, ARG EIKO PCR 47
BT M MR BLSIFRATIC L D . BEAB LB FOBEERINTEAH 77 A I K
PV-ZMIR10871 @ T-DNA fElk & [Fl—Toh 5 Z & D3l S i,

E S THEBA (R4, RAFL, R5. R5F1 K TRR6 HHAY) oARMHH#z b E
2 E RGBT LTz NGSHSA 2B W T, BABE FALE L THRRICER LT
WD Z ENHER ST (BIVREER 17 @ p32~34), 7. Az hvERn o
NZBT HEANERFORAKZ K 11 (p67) 12~ LTz,
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........................................................................................................

Step 1:

S— g Ty R D —  BHEOTUFLRDNAT TS A b
DI=HDDNAT T | : (100-mers) (LEE : X75) '
7 A FOERR lNlumina |~
TR ' ks |=es BARTIAI
DNABLZ ) DEF
R VI DR
(T A NPT AR DNAZ 5 7R k T—DNAIOWE
P oy ha—Ly ) Db He B
S BTREDODNAT I 7 A b
== (100-mers) BHk&Eh3
Step 2 N
BARETHDO | - ® | vxv sy a VERFIORN
HE | T~
' — BAER
e, H/ .............
i i
: | : :
Frarassssnensanes ; MATEIE T [ Heeeeeeeees ;
53T RS — 3LEfERLS

¥ 10 NGS/ISA DOfF#T Fik DA (Kovalic et al., 2012)%

PRI O S T R TAR B MR ONE ORI AAT Y v MRS ICRIBT 5
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HA A

100bp PO HI B

100bp

\

1 5' Flank ) : . ) . . ) ) 3' Flank |

St YRS = 5> == o IS ~ S 0 < = 4511
= &) ~ I~ NS o) = ST =] ~ = Ay 8— < o
15 ; = = 2, e 2 O3 o 2, S [ g s 8
= [ %) Y S [~ ™ %) @) ~ =
& QY I ! A X >, T ' . @ [
) > > ] A~ — - i A~ h < = O
aa aa ~ 3] = 2 Y 2
5 & o g
E X ) B
R =
o al) 4?< o
M b b M
= o % =
[} O en
,J . —
& &
m

X 11 ARz b7 ET 20 A T 2

BUIAAEIR Z N 7 Er 3 OB ABE T R OEHRSOEXK Th 5, BABLBTFHORE (=) ICX0, Kz U Er 3 R ORERESROR
FIDF %R LT-, KHo rl %, B-Right Border Region & U B-Left Border Region 23 A#H# 2. b 7 & 11 =1 128V T PV-ZMIR10871 & ki L THE< 7
STNDHZEEEKT S, 70, PITHDEIITH D Z LA EWT 5, Mo EEIC, NGSHSA 2R W TR S =B 4 ik A K OB ORI %

~LTe,

2 KN 20 S T S HIAR B HER L OB O FHL I A AT v o MESSH IR BT 5
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@ Yk BT = =N L TV DEAE, 2 b 2B L T2 o
TN D D]

1 2B —72DTEY L (BIEEEE 17 O p29),

@ 6)DDIZIBNTEARHI IR SN D FFHEIZ DOV T, BRSO T TOEAR -
K OV CoORBLO 22 EM:

DA T ay Mk, Az N UE e a v oE R (R4,
R4F1, R5, R5F1 & T R6 f#fR) (23 CTkZ Cry3Bbl & HE L U'k% CP4
EPSPS EHENLE L TRIL TWD I ERMERINZ DIREE 18 @
Figure 2~3, p17~18),

F72. 2011 FE D 2012 AR INTF CT B F DT ) AT A LAMD 5
HATIZEBWT 4 KIETAB LI AHEL A hvEr 2 OZE (over-season leaf;
OSL1~4), #& (over-season root; OSR1~4), #h B (over-season whole plant;
OSWP1~4), AN OETE | AN OR, BRI DR, SR D BT, Bk,
683 L O R Z BB L, DvSNnf7 381517 Jr @ RNA, 2Z8 Cry3Bbl & H/E K
I8 CP4 EPSPS & 1B O %8l & % QuantiGene® Plex 2.0 Assay®* X% ELISA |2
XV Lz (BUERERE19; BITSE R 20), ZORER, Az hvEra Y
DT OMMITIB N T, 3% RNA, BZ Cry3Bbl & FHE K& Nt CP4 EPSPS
EREORANHER SN (F 10~ 12, p69~74; BIHEE 19 @ Table 1,
p18~21; BUUSEEl 20 O Table 1~2, p18~21),

®Quantigene® Plex 2.0 Assay 13, RE& E— R J OSSR 72 7 0 — 7' 732 & % F O CRE R

RNA 2%, e ERET D LICLY, TORBELZNET D> TFIETH D, B,
AGyHTCIL DvSNf7 BAE Wi (40 HiKE) 27 m—7 L LTHWTWD, 72, hUEnl
2 OKFRE D L2 RNA (21X dsRNA b & £ 508, A8 Tl dsRNA % 42T —
ARENEENE LT R ISR BLEEZWE LT\ D,
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210 AfH#Ex b UERr 3 ORMERICIEIT D DVSN7 BEm Wi > RNA OFEHL &
(2011-2012 4, 7T AE L F )%

RS RIS o R LA/
L 75 PR 2 (B YR 22) . (P A7) . TE BRI
P [ng/g HfEE] i [ng/g WlE] [ng/g FTfEE]
3 3—4 ] 12.6 x 107 73.9x 107 0.129 x 107/
(OSL1) (2.11 x 10%) (14.5 x 10°®) 0.566 x 10
8.53x 10°-16.6 x 107 43.3x10°-103 x 10
3 6—8 HEL] 13.2x 10 67.3x 10 0.114 x 10
(OSL2) (4.08 x 10°%) (19.4 x 10°®) 0.502 x 107
7.77 x 10°-20.1 x 107 37.1x10°-98.9 x 10°
3 10— 13 HEH] 10.3x 10 44.6 x 10 0.106 x 10/
(OSL3) (1.89 x 10°%) (8.51 x 10°®) 0.468 x 107
6.19x 10°-12.8 x 107 27.5x10°-58.8 x 10°
3 14 ZEH] — 14.4 x 107 56.9 x 107 0.110 x 10¥
(OSL4)  #ARdhH (6.71 x 10°%) (28.5 x 10°%) 0.482 x 107
5.40 x 10° - 33.8 x 10 22.1x10°-153 x 10
R 3—4 3.15x 10° 23.9x 107 0.029 x 10¥/
(OSR1) (1.79 x 10°%) (15.1 x 10°) 0.128 x 107
1.74 x 107 - 8.00 x 10°® 12.5x 10%-67.0 x 10°
i 6—8 HEL] 2.32x10° 16.3x 107 0.021 x 10¥
(OSR2) (0.758 x 107°) (4.84 x 10°®) 0.093 x 107
0.928 x 10°-3.76 x 10°® 6.62 x 10°-25.7 x 10°
R 10—13 HEH 1.81x 10 10.2x 10°® 0.020 x 10¥/
(OSR3) (0.749% 107 (4.77x 107) 0.088x 107
0.942 x 10 - 4.00x 10 5.13 x 10°-24.3 x 107
i 14 ZEH] — 1.28x 10 6.84x 10 0.015x 107%
(OSR4) AR (0.471x 107 (2.67% 10°%) 0.067x 107
0.530 x 10 - 2.40x 10 2.66 x 107 - 13.0x 10
E R 3—4 1 10.5x 10 84.8 x 107 0.078 x 10/
(OSWP1) (4.25 x 10%) (43.8 x 10°°) 0.345 x 107
6.78 x 10°-23.1 x 107 51.1 x 10°-213 x 10
E R 6—8 HEL] 8.54 x 10°° 55.1 x 10°° 0.054 x 10/
(OSWP2) (3.54 x 10°%) (23.1 x 10°) 0.239 x 10°®
5.01 x 10° - 16.0 x 107 33.0x 10°-106 x 10
1 EE 10—13 HEH 3.53x10° 25.5 x 10 0.027 x 10/
(OSWP3) (1.17 x 10-3) (9.53 x 10°®) 0.119 x 10°®
2.03x10°-5.89 x 107 13.0x 10°-45.9x 10°®
E R 14 ZEH] — 3.16 x 10°° 18.5 x 107 0.028 x 10/
(OSWP4) R (1.03 x 10°%) (6.27 x 10°%) 0.123x 10°

1.89x 10°%-5.37 x 10°

10.3x 10%-32.2x10°

SUAR I S N ERITR A MR R ONEOBEE AAT Y MR AHICRIBT 5
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10

15

# 10 AfHLz b UEn oL OEMERICEBIT D DSnfT Ein1- W o RNA O3sE &
(2011-2012 42, 7B L F ) (i X)

Sl EHIE o HH TR LA/
FHAE B B 2 (P HEffR £2) (P HEffR £2) T B RAVE
HiPH [ng/g Hrfeem]’ #iPH [ug/g HotRE] [ug/g HTfEE)
iR A 0.536 x 10° 2.37x10° 0.013 x 107/
(0.295 x 10°%) (1.29 x 10%) 0.059 x 10
0.086 x 10°-1.07x 10°  0.425x 10°-4.61 x 107
H A 1.28 x 107 4.26 x 10°° 0.036 x 10/
(0.361 x 10°®) (1.26 x 10%) 0.157 x 10°
0.601 x 10°-2.31 x 107 2.00x 10°-7.72x 10
s Jii A 0.353 x 10 1.39x 10 0.015 x 10/
(0.203 x 10°%) (0.815 x 10°%) 0.065 x 10
0.127 x 10°-0.947 x 10°  0.478 x 10°-3.68 x 10
E S Jii A 0.310x 10 0.677 x 10 0.047 x 10/
(0.077 x 10°®) (0.201 x 10°®) 0.207 x 10°
0.190 x 10°-0.449 x 10°  0.401 x 10°-1.04 x 10°®
1By HERERhH T — 0.103 x 10°® 0.134 x 10°® 0.013 x 10/
FE R (0.069 x 10°) (0.090 x 10°%) 0.057 x 10
0.056 x 10° - 0.224 x 10°  0.073x 10°-0.292 x 10°®
#E5% FE SR 0.530 x 10°® 5.42 x 10°° 0.004 x 10/
(0.190 x 10°%) (2.05 x 10%) 0.019 x 10°
0.215x 10°-0.893 x 10°  1.99x 10°-9.03 x 107
2 A Jil A 0.091 x 107 0.104 x 107 0.008 x 10/
(0.028 x 10°%) (0.033 x 10°%) 0.036 x 10

0.049 x 10°-0.153 x 10

0.056 x 10°-0.175 x 10

1 OSL= over-season leaf (3£); OSR= over-season root (Ft); OSWP= over-season whole plant (t_- %)

2ERIR L 7= A R D A B P

3 DVSNf7 51 © RNA OFEHLEIFHFROFIEE 19 4720 O ug THHESATWS, FHE, miE
IR ORI (R/IME - RKMHE) 135 » TR COIFS CTRREN-EFNFROMBCIE STV S
(IR (RN, X B M ORI A RV T, 2T OMME T n=20, R (KRS 1L n=19, XX n=16.
BT n=5 K OEhRIIE n=18), 7235, TEHD 2 0 7 ik 2 BB EITHRHIRAE (LOD) Kiii TH
V. FOMO (M), X RO OV VTERBE (LOQ) Kk Th »7-,

* DvSNf7 i {51t > RNA O3B TR O HIRE 19 24720 @ pg THEIB S TW5, FHfE, EiE
IR ORI (R/IME - RKMHE) 135 » TR COIFS CTHRRENZFNFROMBCIHE STV S
(IR (RREMY), X 0B M ORI A2 RV T, 2T OMME T n=20, R (KEAH) 1L n=19, X n=16.
BT n=5 K OEhRIIE n=18), 7235, TEH D 2 0 7 ik 2 REEIIHRHIRAE (LOD) Kiii TH
V. FOMOR (REAE), X EHEOEROY 7T ERRE (LOQ) Kl Th -7, Wil
EILHREE Z KON T — 4% L0 S ip EBE BRE CHRAE L TRk iz,
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F 1l ALz PUEE a3 COKMKICEIT 582 Cry3Bbl & H'E DR EL
(2011-2012 4E, 7B L F )

il

P P

i L L T RS
mat awem mmgeyx GOER O GRER
o e e HETE]
[ug/g BiEE]  [ug/g Wfpdm)* HEE AW
7 3—4 FEH] 21-22 45 (9.0) 270 (65) 0.035/0.006
(OSL1) 31-64 160 - 390
7 6—8 FEH] 35-44 40 (7.8) 210 (40) 0.035/0.006
(OSL2) 26 — 56 120 - 270
7 10—13 2z 50-55 40 (7.9) 170 (35) 0.035/0.006
(OSL3) 21-52 92 -220
7 14 3EH — 59-78 56 (19) 220 (63) 0.035/0.006
(OSL4) SR iclang:ti 31-89 130 — 340
R 3—4 3EH 21-22 25 (4.6) 180 (43) 0.035/0.028
(OSR1) 16 — 32 130 - 280
R 6—8 FEH] 35-44 16 (4.0) 120 (24) 0.035/0.028
(OSR2) 9.4-25 67 —170
R 10—13 2z 50-55 15 (4.0) 84 (21) 0.035/0.028
(OSR3) 9.6 - 24 54— 130
R 14 3EH — 59-78 14 (3.3) 75 (19) 0.035/0.028
(OSR4) SR islang:ti 9.0-21 43 -120
Hh L5 3—4 3EH 21-22 44 (4.9) 340 (49) 0.035/0.008
(OSWP1) 33-53 250 — 460
Hh 50 6—8 FEH] 35-44 30 (5.3) 190 (30) 0.035/0.008
(OSWP2) 21 -40 130 - 270
Hh 50 10—13 2z 50-55 20 (6.8) 140 (39) 0.035/0.008
(OSWP3) 9.2-33 59 — 210
Hh 50 14 3EH — 59-78 20 (4.8) 120 (28) 0.035/0.008
(OSWP4) SR islang:ti 12-29 71-170
S R A 136-155 10 (6.2) 21 (13) 0.035/0.008
1.9-19 4.7 - 44
Gis R A 136-155 4.8(3.1) 19 (13) 0.035/0.028
0.76 — 12 3.0-50
Gis TR 101-111 7.9 (3.5) 36 (16) 0.035/0.028
2.6-15 13 - 66
Hi1 b TS 101-111 12 (4.9) 39 (17) 0.035/0.008
5.5-23 18 - 75

AR T SN ERIAR DR R ONEOREE AATE Y MR AHICRIBT 5
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#11 A U ERaOKMBICIK T 5% Cry3Bbl & HE ORI &
(2011-2012 ¢, TP U F L) ()

\ZAA ‘é‘ NG i-} ‘E‘ e
) . (*@I @?%L#) (F;E @?%L#) & RLR T /
ik ! EHBRES BB T et T et e RS
A A [ / %ﬁﬁii]
[ug/g FHEE]] [ug/g wppd] MEE PR
BRI 5% %] 139-154 3.5 (0.45) 4.0 (0.56) 0.035/0.007
2.7-44 3.1-5.1
1E¥ RS — 65-80 29 (3.0 36 (4.0) 0.035/0.018
SR A 23-34 30-42
SRS SR 65-81 16 (3.8) 160 (37) 0.035/0.010
8.5-23 89 — 220

1 OSL= over-season leaf (3£); OSR= over-season root (); OSWP= over-season whole plant (1 _k )
5 2 BREL =AM O A BB

P EAEORBIEII R ML O R (FEINICRT) TRENTWS, £72, EREOERT
FHAR OB ELIGNS 720 Dug TRIN T WD, I, FRERZE N O#PH (k/IME - BoRfE) 134T
DIF TERIE NI ZNEN OB THE SN TV D (& TOMME Tn=20),

R AE ORBEIIRM MR RS (BINIORT) TRENTWS, 72, EAEOERIT

10 FHRR DO RIRE 19 M72 D D pg TRIN TV D, BB B E 2 K007 — 7 K 0 1572 it s 254

RECTHRE L TR T,
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F12 KAf#z boEnavOLMBRICBITA%%Z CP4 EPSPS EHE O R B &
(2011-2012 4, 7B L F )

YA YA e
_— o s BERE) (mee) L
R B E B FRAEL B ™ e e F HH BRSUE
el L [ng/e Bt ]
[ug/e FifeEE’  [ne/g wigm] W8 P
% 3—4 TEH 21-22 7.1(0.83) 42 (5.9) 0.137/0.071
(OSL1) 5.8-9.0 33-55
# 6—8 HEH 35-44 7.0 (0.64) 36 (3.1) 0.137/0.071
(OSL2) 6.0-7.9 29 -39
# 10— 13 #EH) 50-55 7.4 (0.78) 32 (3.8) 0.137/0.071
(OSL3) 6.4-8.9 27 — 42
# 14 HEH] — 59-78 7.8 (0.85) 31 (3.5) 0.137/0.071
(OSL4) SR A 6.6-9.5 24 -37
Ui 3—4 HEH 21-22 6.5 (0.86) 48 (6.6) 0.068/0.033
(OSR1) 4.4-8.0 38-63
Ui 6—8 HEH 35-44 5.2 (1.0) 37 (7.0) 0.068/0.033
(OSR2) 38-7.1 23-48
Ui 10— 13 #EH) 50-55 5.6 (0.84) 31 (4.7) 0.068/0.033
(OSR3) 40-7.1 24 — 37
Ui 14 HEH] — 59-78 5.7 (0.80) 30 (4.8) 0.068/0.033
(OSR4) SR A 42-171 20-38
Hh b3 3—4 HEH 21-22 8.1 (0.90) 63 (6.7) 0.137/0.070
(OSWP1) 6.6-9.8 54 — 76
Hh b3 6—8 HEH 35-44 5.6 (0.94) 36 (5.8) 0.137/0.070
(OSWP2) 34-74 21— 46
Hh b3 10— 13 #EH) 50-55 4.6 (1.1) 33(6.2) 0.137/0.070
(OSWP3) 23-6.6 21 - 45
Hh b3 14 HEH] — 59-78 4.3 (0.87) 25 (5.0) 0.137/0.070
(OSWP4) SR A 29-55 17-32
K1 AR 136-155 1.0 (0.60) 2.2(1.2) 0.137/0.070
0.30-2.1 0.59-4.9
e AR 136-155 1.4 (0.69) 5.4 (2.9) 0.068/0.033
0.49-26 1.8-11

VAR SN ERIAR DR R ONEOBEF AATE LY MR AHICRIBT 5

73





#£12 Kz b a v OKMEICKIT 58 CP4 EPSPS EHE DI B &

(2011-2012 ¢, TP U F L) ()

NP i> N i-} e
\ (Q%%i) (@%%;) & RLER? i/
A A B 2 FEFEE 02K PV et T H BR S
o o [ng/g e
[ng/g BEE]  [uglg wpkpm]t 'MEE AR
it oY) 101-111 2.2 (0.81) 10 (3.7) 0.068/0.033
1.1-41 5.1-19
1 b5 o A 101-111 2.4 (0.71) 8.0 (2.3) 0.137/0.070
1.5-38 5.2-13
Bk i A 139-154 1.7 (0.27) 1.9 (0.31) 0.228/0.152
1.4-27 1.6-3.1
168 TERE R 1 — 65-80 15 (1.9) 19 (2.8) 0.137/0.099
ERSTARE:E] 12-19 16 — 24
SR HE % il 65-81 4.0 (0.69) 40 (5.0) 0.137/0.121

3.1-51

32-49

1 OSL= over-season leaf (3£); OSR= over-season root (Ft); OSWP= over-season whole plant (t_- %)

5 ZEEL7-AHMROAE Bl

SR B OFE BT BN R O RS (EINICRT) TRINTWS, £, BEABEORET
MR OBEEELY -0 Opg TESNTWD, HE, YR L O (k/ME - Jokl) 32T
DIFSE TR ENZFNETNOMBTHEISN TS (REX RV T, 2 TOMRTn=20, X%
n=19), 72k, XEDOIV T NMICB T 2RI ERRMME (LOQ) KiiTh -7,
10  ‘ BEAE ORI EITEREOMEE EERZE (FINIORT) TEELTWS, $7-. BEAEOEET
M OWIRE 19 2720 O pg TRENTWD, EBREITHREEZ KOO T —4 X 0 57 E

SR CTIRE L TRkl
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® UAINADREGEE O OREEE 2R L TBA SRR )N B A B %
(B SNLDBETNDH L5EEIE, L nEEOA &K O

5 BA SN BROEINIHMZEZ FTRE L T OEIT RV, AV AD
G O OREHE At L T ABIMEY S s S LD BT,
(5) BfnFHHA X AW E DR M ORI D TTIEI DN Z 4 B DILEE K OME 1
i
10

AL Z DU ER UL, AR FUER I VIR T I ~—%
FTC. Real-Time TagMan PCR {EIC L 2 R UFRBIN AIRETH 5 (BIIRE
kF21) .

A PCR iEORBHIRFYEIL Y 7 2 DNA & T 0.04%TH 5 (BIREE 22,
15 pll),

A PCR EDEEMEICOWTIIKkEES b« B R=— & KE
BioDiagnostics fEIZ35 W THEGE S U, MR STV D (BIIRE R 22, p13~15),

(6) 18 EXIEEDBET 20 O L OFE
20

O BASN-EEBEOBREY ORI X0 M5 S AR T A e
et D BARIY 22 N AR

AFHHLZ b U Er 3 U~ A S DVSHf7 S\ s i iE. CRW 2K LT
R R & 7k 9 DVSNf7 3851~ @ dsRNA Z 581 L, CRW (2% 2 #ikBiiE
5T 5, £72, i cry3Bbl 5 K OEKZE cpd epsps BAS-I1X. £ E
ELZE Cry3Bbl 2 FE K O ZE CPAEPSPS S E #3H45Z Lick v, =
U F 2 v BERICKH 2P K OBRER 7Y R Y — N & 595,

25

30 @ LAFIZH8T 2 A B f AT A BRI IZ W C L B R 2 2 &

15 FEDET DT EOF & OB OMEDOH BN OFENH 258 15F
DFpE 3

w203 1579 FICONENE A I CLUIkR, BRI o RN H

35 HN, ZNEThERaURARSKH T CAAE LEBNTHE STV R0,

SREAFOLTICH < a~g ISR SN FHRICIR AR L ONE O ELIT A AT L
RSB T S,
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2014 FZ AAE U MRS NI ST B ORRBEIZ S (LA, TARRR
BEFS ) £ 95,) (1 WTK@@KF?%Hﬁ/@%%i%E%%HOK
B BRI 2. 7 1 22D RAFL (HCL645 x LH244) X4 fit
L7z (K9, p6l), XMROIEMIZ FyErna v L LTE, Az FhUE
0y b RO 5o a B HCL645 x LH244 % W=, 7. EEA]
BT 2 IKIRTERER (B — D 2-(6)-@-b, p76) 112012 F I KE D N 55

FITBWCRBR 2 0 L 7=,

a JEREM OVER ORHE

ek VB ORMEZ T 2720, 9 IE (MERERhH (H R). #5640
H (A R). BRE (cm), SRS (em), 00 >%. AW (A B), IHEY
OH EEE (kg), BB, Kif) [ OWTHE LT,

MEHLEE 2 FEE (cm), FHEREE (em). 20 > E L ONMXHER o b - EBE (ko)

(R L ATV, KERERE AT (H B). fB-RAhH ) (A B, @ (A B), R
BIEZB LTI EMRIES DE N2 WHE THh L7, FsHE 217720
S77,

ZORER, WTFNOHBIZEWTHAMEEZ b 7Er 2 &5 RO
z FUERaVEOMICHEIFIAEZEZPEWVITRD bk oTc (BIRE
Bl 12 3% 3, p10),

b ABEAMIZIB T D IKIRMmE

BB A IRIRMTERERIT, 2012 4EICKEOE S b« o=
~@A11%£ BWTSEM L7, % 14 BHE (W3 ) oAMHEx ~
TET Y XROIEMBZ bR a2 FOREEEENE 4 WO &
E$1ruﬁ%?cmﬁ?%#f%ﬁtt;ﬁh@@%%%&@ﬁﬁm@%%
#% 10 A BICABEELORE L 2F3HE L, (KIEAHEBAE 19 B B Ot
ﬁ&%\Ei\ﬁﬁiﬁwﬁgi_owfﬁﬁéﬁot(Mwmﬁ@\m&
1), WA B (em), FrfEE (g) M ONWZEE (g) I L TITWw., AF
BBEICEA L QI ENRIE L SE N RWHEH TH L7120, MaHLBEL 21T 72 h
ST,

ZORR, WTNOHBIZEWTHAMEEZ F7Er 2 & xR
z FUER 3T EOMICHEIFIAEZEPEWVITRD b o7c (BIRE
El 23 @ Table 2, p6),
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Cc AR DEIAE

FUEwa I IBEAMAAEAEYTH Y . EEIX, FEER. AFICERITH
T 5D, MAERELTREBT L0, 24T D2 &3, EEE
12, AIREEIFS CABTSEAMHBEZ byt o a v ROSTROIERLEZ b
FravERAO% LI EHRE AT IE, DREOATFIZEBIT HEF RN
B LTz, 2014 42 11 H 19 BITERAERRER X IZ 3o THEs S L7 A 2 81
BRLUTAER, Az b a s RUOSHROIEEIZ: F o a3 ong
ILHHE L T\ (BIIEEF 12 DK 5, pl2),

d TEBRORMEL YA X

AIBEEIZS CAEBT LA I e na v RO IEMLE 2 F VT
AU MBI L7246 & Alexander B8 T L, B OfatE (FEEE) KO
YA XZWE LT, ZNHDHBIZOWTHEHLELZIT S 7o/, B ofe
Ve (FBEE) KOFA ZONTROERICBWTHOAMBRL FvEra T K
Ot OIEMEE 2 b T e a2 & OMICRFHFIAEZEITRD Do T
(BIRE L 12 DK 6, pl3 K U 4, pl3),

e MEFOAFER, BORIME, IRIRME R O 25

Fi+DAFEE

AIREEFE CABT LA hvEn ad FUKROIEHIL: v En
ANZOWT, FETOERERICET S 6 THE (FRMEME. MHHEE (om), M
FEAE (cm), RixlE, —¥Ikidk, HERIE (g) A L7,

TIHDOEBIZOWTHFHLE 21T > - fE R, HHERICBWTOR, Al
iz botoav BOIEMBL FUEr oY L DM TRHSFIAEEZEN
WO LIz (BIRER 12 DK 5, pld), MEFEROVEEEIX, Az b v En
M 46em, JROIEAHLZ v ET 2R 45em TH Y | KR N E
0= DHOENRE ST (ITREE 12 0% 5, pld),

P

BERIMEIZ DWW TIE, A2 Py a v R OSKTROIERL: N Fr o
OB, BRTEBEICEENTODENED, BEZED BRWIZH O
BLOF ST OREEZBIZE LT,

ZORER, Az byt na K OROIEMBE: hyEeavong
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10

15

20

25

b, IR QBRI IS B TH Y | HREE T COBRITHR S
inote, FIHB AT RO OB S BEIEIE TH ) | AR L
Toayv MBI ML FUEr oy L OB CTHEFOBKRIMEIZB T HiEND
R bRino T (BIVREE 12 D% 5, pld),

IRBRAE B OV 2R

IRARME e OV ZFRITOWTUL, INFER% 16 HH O %2 > v — L BIZHRE L,
25°C (R E L7 MHIR AN CORIEF IS A FHAI L 7=,

ZORER, Az byt ay LRI N U e 3 v ONERE
FORFERIZIZNZN 100% L 99.5% & W T E &< MEHFIA EZEITRED
Lol (BIINER 12 D% 5, pld),

f Ao

H AR IIARME AT RE 2 TR B AEFR XA B L TV RN, RHERORER T
OV

g BEWEOREAM

AFHZ b U Er 2 VD LAY It oMY I A 5 2 D WE N
PEAESNTW WD EE2MERT D720, HHEMAEDHRER, 8)5A H5R 5k & O
BAERBR AT - 72,

ZORER, Az FvEra X EBOIEMBE L F VR 2 KO/
T, HEBAEMOER. NV EA 3 DOFFR K OERE I A &
ZIIRD LN o T2 (BIREFR 12 0F 6~8, pl7),
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3 B2 A O ST D15
(1) FEAZONE

BASUIEENC S 272D O Bk
I I BITATRES 21T %,

(2) FEMEDTTE

Q) AR EZT LD ETHHICLDEFEHEH
Dk

(4) EMZIRERBENET LB TN H 556
T 5720 0HE

FREEICI) L - B E R E 2

Nid

M

WO

(5) FEBR=SETOMAEUIHE —MEHEFENT
BiCOfASEDORR

(6) ESMTISIT D HEIZBI T 5 1

NI, PRAE. ER N ORI

FORMGERIZR T D 1F RINE

(ZB T D EMS R 2

EINTWHEREE & FEEL DR

AR b T E T 3 L OWFES O FERE T EE K A TEEICIIT 5 H

FHIRILIZE 13 (p80) D LBV TH D,
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10

F13 Az PO OMEIMIEBITAHETE D
2016 4£ 1 H HifE

F&ES ZREVEFAOFERE | g AR
KIE R L =S T (FDA) i o At 2013 411 H | 2014 & 10 H
KIEEHA (USDA) BR i 2013 4£ 10 H | 2015 4 10 H
T SR .
(Health Canada) £ 2013 4= 11 H | 2015 & 10 H
71 AR ERET (CFIA) BRbE + Gk 2013411 A | 2015 4F 10 A
F—=ARTVT + =a—V—=F L F

. o 20

SRR (FSANZ) £ 1497 H 2015 4= 8 H
MM £ 22 %R (EFSA) 0L - e 2015 4£ 2 H Ert

B, AHEZ FUER I TOOREIZBIT S HERDLEE 14 (p80) LBV T
H5b,
F 14 A NUEn I ObREICHT S K ORARR %
2016 4£ 1 H HifE
% BE N FA G A FGREF Y]
ARS8 E Rl 2015¢447 | EEF |
PR K PR e 2 015248 |F
{sz =40 | f:‘r
B - BB g ;;) (L RARET Rl | 20134:31 201444 H
B (e IR —
B - BB B (R 20154F9H
— A5 )

B ORI SN ERICAR DR R ONEO BRI A AT L MERSHITR BT 2

B RFICTR SN ERICAR DR R ONEO BT A AT L MERS IR BT S
AR RIS L,

B BRI X JEBR

B ARt 2 MO MR K OVE D E I BT A IERICES L,

O SEAG TR % AR OFE S O BIRINC X B A DS AEME ORERIC B 5 ERIC S <,
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B B I L OEMSEMEEOFE Y

1 BRI B A ENM
(1) A2 T % ATREME D & 5 B AL BIRE S5 O e i

]\ U w3 UE 1579 IO EITHEA S TLOR, BRI O FIRER DY &
PNy INEThUERaURBERKMET THELEAIZHE ShTH2RU,

AR DEAMEICEE T HTEA & LT, FBREE VAT O, iAok
2SN ?%m& %&Uﬁ% R FE - OAEFER, PURIME, IRERME K O IR % |
DOINEOREHIRICBWTIHE L. (B — D 2-(6)-@-a, c~e, p76~78), * Di
R, WEHUER A T A Tk, oA EEICETAEAICBW T, M
BRCAKEZ FUERr v EXROIEHIE X N v Er a2 & O THREHFER
BRENRD DN, 7o, MEHLHEZITDR»romHBIZBW T, A
iz bt oY EBOIEMBEZ Py Y ORISEWVITRD b
Molo, Flo. EBEMEICEIT DIKETTE GB—0 2-(6)-@-b, p76) % KEIZ
BOWTHE LR, £ COHEAIZBW A Z syt oy ExtBoIE
ML Z PR a Y L O TTHREFFEIABZEITRO Lo 7,

MEREAR O IT . AL P BT 2R 46em. HROIEMHBLZ N
Fr YN 45em THY, Kz FUvEwa v OFMEREN - T (BT
EEL 12 OFE 5, pld), LirL, Az Vw2 OREFRIEEDOFEEIE (4.6
cm) (X, 1998 4:~2010 2 T SN/ FF 11 R OBz U ER 2>
DOIFEEFERBRICB T, Ml E L THW O NI b v Er a v bWl
DOMEFEER O EHE O (3.6~5.3 cm ) ((FH 5, 2015) (ZIE > Tz, 20D
TEMDL, A bR aUICBWTCERD b MR OffIE, FEARHR
2 MUEvaTOMNLEMRLEBOFHMANTH D &S,

KA Z b U E w2 0TI, DVSNf7 B s 1T A D dsSRNA K& U'deZE Cry3Bbl
EAEICE a2 F a2 HEREFEOBENTE SN THDER, avF
THERICEAREOLN bUyETaaRNONEOBARSHETICBWTAER
%ﬂ@ﬁé%lfﬁﬁwoKﬁ@zb?%m:/@%%i%&okl®kl
RERITBITHRBRICEBNT, F—D 2-(6)-O-b, c. e (p76~77) DIHEH ICFH

MR E B, 0 2-(6)-@-a~g I H S 4177 BB IR B HERI R O O THEIE A AE w4
v M AHICRIET 2
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Loz b UEw 2 OHREE TIZR T 24EFICES5T5RE (b 4
BN BT 2ARIRMHE, ¢ BIROBAYE, e FEF-OBORIM:, IRERME R O
FER) ([TEWDR R Z b, aUF 2 v BERKRIUEDOIEE O 05T
Ha3nsZ ETCHIBEEMTHD huEaa v PNEHRS T THAEL, &6IC
MEICBITEAMEEZED D E1EB 2TV,

F7o. AL P VT T o X CP4 EPSPS B HE ORI X B FREH
TRV — MNtEEHET LN, ZUV R —FEBfanD Z EBEELICL
WHAREZRMHTIZBWTZ U AR — MiHETH D Z EAMEE L hYEr Y
DBAICBIT DEMMEZED D E1EE 2120,

U EDZ b BARIZRB T DEAMEICERT 2822 5D H
2 B AR S IR E SR o T,

(2) ZHBOBEHINE O

(3) WEDAE LT S ORHMh

(4) EMSARVEREN AT 5 B2 DA B 0|
PLEDZ Lot Az hvEnoat, BB AEMEICERT
YAl B2 - A e RSP ek AN A AN 51T g Wl
2 HEWEOEENE
(1) SEZZ T 5 ARENED 3 D B A BWE 5 D E

r B 20X 1579 SR O ENE A S TLUR, B O R &
DN, ZNVETRUER I UNIBIT H2EEWEOEAMITHRE STV,

Az boEra v EORHEOIEHBZ hUvEr 2 IOV T, AEY
B OREAMN O A LI RRGETT 5720, TEMAYERER, #hA LR B L)
BIERER (GBF— > 2-(6)-©-g, p78) #1T-o7z, ZTDOFEFR, HELTZWTHOIH
HIZBWTH, Az hvErna v KEMBOIEABRZ hvEra v X E
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DINCHFH IR EZEITRD b ghroT,

Az boEna T, avTFavBe ST AL VHBHIZET D
B Uz U & 2 7 9 DVSnf7i8 (= 7B i O dsSRNAZSFEBL L TU 5 73,
—AYIZdSRNAIL, #EIERIZ Y R Y — LA TORERDEE I N D728 (Kozak,
1989), DvSnf7i& =+ DAsSRNADSHT 72 70 B HE A F 8L 2 FIREME I T4 6D T
KW, 207, TLAX—MEETHZ LTV eEBx6ND, 72, 5§
—D2-(1)-1-@ (p56) (ZFLHD &IV, DVSNf7iEAs 1-Wr i DdsRNAIL k 7 &
7 2 Y NEHEEA T OmMRNA L OFEFMEITIKS . MU Ee 3 CNEEREE T
DFBLZINHIT 2 L13E 212 W2 & dsSRNAIZ L » THi7z 2B AE N
THEEEZIIL VI ENS, BEORBRIIEA L CHEWE 2 EAT D
ZEFhnwEELZ N,

Flo, Kz hUEra R TIE, avF oy HEBRISH U CRRIEE
Z R Cry3Bbl B AENFHEL L TV D23, BEET LLs v CHELED &
HEHNEH L TWRWNWZ ERMERIN TS (BF—0 2-(1)-1-©), p50), F7=.
F—D 2-(1)-1-@ (p56) IR D LBV, i Cry3Bbl EHE L., BERIEM
BRIV, EEOMRBRIEN L CEEWEZEETDHZ Lidene
Ez b,

I 6T, AR Z FUEr U T, BREAIZ Y AV — MIXT S HE
Z At 53 5 CP4EPSPS SR HE NI L TV 425, BET Lvs v &
WD H HEHNEH IR ERERINTND (E—0 2-(1)-2-©), p56), *
2. B0 2-(1)-1-Q) (p57) IR L7z Xk 91T, thZ CP4EPSPS EHE X AT
BT 2 VBEAGKRT D100 X IR LT 2MEREAE TH D08,
ARG DAL Tld/e < . EPSPS EEHEDIEMENH R L T, AR
BOBRAKED TH DL EERT X ) BOBENEE D Z 213002 &R
NTWD, ZNETIZECY b« Do R_=—0 R LIZBREAR 7Y R —
NEEES) (DU ER Y XA X, FHEX, UX TALI7NANT 7, TV
P A) OO OZ MO OB T, FEET X RaEa BTk
TROFEHIAZNEY & OB THIED 2V EBNHERSNTWD, &6, H—
D 2-(1)-2-@ (p57) IZFLHED &Y | k% CP4 EPSPS & HE O LB Fr M3
FEFEIZELS, BEORHRI/EHN L THEMELZEAT L Z LITRNWEE X
bz, L7z - T, thZ CPAEPSPS & FENFIN T, Afl#fiz hvEn =
HICHEEWE N EA SN D LITE 2TV,

Az b ET 3 CTHET D DVSNf7 BAs I dsRNA 1%, FH—oD
2-(1)-=-@ (p17~36) ITRL#k D LBV, HHFEHL 72 CRW (Zxf L TR g e
ORI IN, EOFRBIEVEARY 8T LIBD TR, avF2v R RO
HTEANLTRe ST INLVHRHICBE T ARRICIRESNL TS EE XS
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F7-. K Cry3Bbl EEHE DK BARY N T MIMD TR, avF oy
HEBRFEOP TALIFONLVHE LN F T AL ZEN TS
9% CPB & CRW DO ZZxt L T &M 27~ L (Head et al.,, 2001; U.S. EPA,
2010), ZOftho BB RIEERZ TR LW ) EITRen, B, ZO2RED
B L RIS DN EICAER L TV (PR 5, 1963) = & 1 SCHkTH
FIZELVRINTWAS,

S5, B0 2-(1)-1-Q (p52~55) IZFt# D LBV . AfH . U E R
a HTCHREL L TV % DVSnf7 B 1 @ dsRNA & 4% Cry3Bbl & /& 23
FEEAZAER U CHBEMIICERRIEEZ R L0, FRIRAXT N T D525 2
el E VA AR A S¥ ¢V

L7=28> T, DvSnf7 i&{n+Wr i @ dsRNA & i Cry3Bbl EEAEIC Lk 5%
MANRY NTAFZayF v HERICRE SV, ZALSMIITIER S 20 &
Ez b,

DLEDZ et KLz hvE o a Al LoD EEE ST 5 Ak
MO LB LY E LT, DAEICAERT avFavAREAREZ N
776

BREEAT 4 kL > KU A b (BREEA, 2012b) (ZHE#E S /- fapdfaiafd - %
MG D a7 F oy HREBRIZOWT, AL (2003) #5512 L, HOR
P AABGET - AR D . AL N U ' r 3 OFE XITHhA A TSR
MiKEREETH 2 LIC L 0 EEEZT DA REMEEZRTF Lz, TOME, |
iz hUER VI IV REEZ L ARENEETCE RV a T2 vEHRE
il LT, £15(p85) (TR L7 4 A2 E L7z,
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4

(Bl4 R ORI S B, R BB o
Hapkfate IA¥E (CR)
TA )BT ANy Donacia frontalis AN (IR, FERHOFE 7 FCIIH L= mTeetEn & 5, HXY Y TR A FE
(LR T A N DR o, THLSOFEH S L S LTV RV, A B BRERIE L 0O T M,

MRSt 1 4E (VU)

AXFUFEHIFY
(I IF VBT % HAY)

Diboma costata

TN, BAE., iR, b A T8, BEEE. hilsEE. ok,

S s

HEHEE R (NT)

THHAXRT AN Donacia A (HFHRE., SFR, AR, KR . ANNEAFE, BV VTR b
(CAPANT S > S/ PAWNVE: Y ) hirtihumeralis A BBRER X7 DU,

FoARRTANLY Donacia japana ACiEE, AN TN, ERBRBIIXIZOM, KK, 27 UB 7 UM, B
(AR A SR R T B

*BREREE 4Ly U A NEBIE BREEE, 2012b), (ZHH S AL aoE AR L OVEM BRI IC Xy ST b ayFa 7 BRBIZOWT, /MNEH
(1969); L¥F 55 (1984); Ak 5 (1984); EFLIEL B/ v — 7 (1985); f@H IR (2002); EHAR L (2004); HEASR (2005); HALT Y v =— (2005); Bk
(2005); BREEA (2006); KAKS (2007); 4R 5 (2007); BRBEE (2010); HALT v oom—> (2011); BREE4 (2012a); #k5 (2012) Z V>, 1) A Bdk7spe
PSR T 2) b U E R a3 v OB SUTEA TR IR & BTS2 AR B DT, D 2 W BIIAR ZAT > 72,

42 RS EE S N TR B HER R DN A O EHEE A AT v v MR I RIE T 2
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(2) ZEBOBEHINE O

DvSnf7 iE{=1-Wr Ji @ dsRNA OFERFE B ToH 5 WCRW K Y WCRW DT %
T D SCRW KT 2 LCsofEIL, EALE A1 4.4ng/ml & N 1.2ng/ml TH D (7
2, p27; BIFREE 7 @ Table 3, p39), F7=. 2 Cry3Bbl EAEICX LTk D
FWESHEZ R T Z ENE BTV D CPB X3 5E4Z Cry3Bbl EH'E D
LCso I 2.7ug/ml TH 5 (3 7, p51) (Head et al., 2001; U.S. EPA, 2010),

(3) WEDAE LT S ORHh

FESNTZ Aoy TF oy HRBFENAHELEZ N VEr 2 OBk XX
BHAA T HE R Z BREET 5 Z LI LV EEEZ T HA[REHEIC OV T TRED X
INTHET L7z (3% 15, p85),

ALz Py ER VR LIRBILIER AR E SN 4Oy F 2T
EHRNREET HAEEMEICONWT, My Er a I G 6OHEEE JE D ICAEF
T DAY DI FERRITHERT T 2 16k & 4 SUBRIS i a ZRICHEE L 7,

DRENCBWTIXe~ T U (Helianthus annuus) & X744 X% (Solanum
nigrum) OIEZHWT, b U 1 2 HMJEL T O OHEREE & OFHE T
AU TV % (Shirai and Takahashi, 2005), FHAEDRER, b UE T 2 O (0m)
TORKIEMHERHE 1T~ T ) OFET 817 kilem®, A XRAXFDETIE
71.1 Rilem? Tdho7-, LU, M5 5m BN 5 & F08 D e RHERS 2 13,
ZhEN 19.6 kilem® & 22.2 kifem?® IZID LTz, &6, BT UIZo0
TIE5m LA b A STV 5 728, 10m B 5 & A6y RS2 FE 1342 C 10 ki/em?
PINTH -7,

F7-, ALK THR T »FTO M 7ER I MEL T, $ER 1,700 ALLEO K
7 U & (Asclepias syriaca) & W CTAEMHEREEE OPFENTTONL TV D
(Pleasants et al., 2001), FHAEDFKER, FUER I MG Im, 2m, 4~5m HEi
HIZON T, B O A HERE R i 13 35.4 kz/em?, 14.2 i/em?, % L T 8.1 %iz/cm?
NEFD LTS ZERHALNEZRS TN D,

X 5|2, Sears H (2000) b, HFHXDO M UERAMELO N U X OHE
FICBIT HIEMHEREEEZRAE L TRV IZ5O/BKN D Im KO 5m B 7-
SCOVHHERER 1L, £ N2 28 Kilem® 8 1.4 kilem? T 7= & 3
HLTUWAD (Sears et al., 2000),

ZOIINT LARETI TN B ML T O R 2B 5
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ARG R ERERORERD, ALK CRIBIATONTZHENOLELNTNDHIEN
BN ST, Zo T, ZNOOFRERE R OAMEHLZ MY Eras D BRE LI /E
MERESNTAEOayF 2y H REPHLIRE FEE-TREFTHATHEME. b
IS 10m PL_EBENS Efied TS, 50m UL EBENA ST LA E IR TX
HEEZ BN,

T, LEPLEO THARARRICAERL TCWAIFENay F o B B HREHR
KM Z PRI NG 50 m OFPIZRATINCARL TWHEEE 212K,
TEREEL ~L CAKEL X hY By NOTREE T D180 XX 8#hA A TR IR % £
i35 2 LT L0 ELZIT D REMEIIMD TIRWE & 2 bivTe,

Flo, FrESNT- 4O ayF 2y BERIEFK 15 (p85) IZFsd LB |
TRTHEEMETHY . TOAEBREITIVT NS 100%KETIEARNEDOD, K
AR DB W TEIE SIS (K15, p85), 4FD=a v F 2T H
BHROKELABMA NUE 2 MM E L, KIS L7oAHETE X N~
0 a OB RET 2P OEN TN LA, Zhb 4 fEoau T
2 HERNIEMEZBEETHZ LTIV EEEZTHAREENREZOND,

LU, AEBRI3KFICBWTIRAE L, Ml mER T 5 2 LMo
TV 5 (Human and Nicolson, 2003), Human & @3k Cld, hvEwr a2 OfE
MrBL ORI BE T < . F D S IFAEKFITB W THI TR L, MilaE 7
EOMBEANMEZ KPP ~ERHET 52 EnEINTVWSD (Human and
Nicolson, 2003), Z D Z &b, A Z FUER I OIEMITONTEH, &
AKUTAEMITARR L, KR TRM T 2 Al aEMEIER W E B 2 b D, RICTERME
Lizé LTh, MlaNOE ORIV, DvSnf7 & 1s W dsSRNA & T
A Cry3Bbl B HEIIAKFUTIER SIS E B2 6D, KRICITE EITERE
REEESR N B D= (Tabata et al., 1993), ¥t L7= DvSnf7 Bz o
dsRNA (X, ffEsind L EZbND, 723, RNA 253 25 RNA Sy fiflss
ZPEAET D RNA I 13, DS E OB O KT —RANCIFEST D Z &N
W& ST 5 (Tabataetal., 1993), [FEREIZ, KFRIZHIT D Cry EEEE D3
PEH A STV % (Prihoda and Coats, 2008; Li et al., 2013), LA LD Z L i
I TREER L7 ARFHHE 2. b 7 F 1 2 v OB 3 KR CiEME T 2 AlREME IRV
EEZ B, ARITHRME LTz & LT HMRANOWE O I Y DvSnf7 Eis1-
W7 @ dsRNA K UL ZE Cry3Bbl & HE IR IR S v, £ O% RS b
EEZLNDZEND 4O ayF 2y HERIT, KAEABBICBWNTIER
ERETHIEICKVEELEZ T L ARERIMENEE X OND,

UEDZ Lt FEShE 4Oy F 2y HRBMAAMSEL b E
7 3 3RO DVSNf7 SBARFWT T 0> dsSRNA L O Cry3Bbl 4 /8 | ZHk i S
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NHZEIZEY | EERFEL ~L TREL T LRI TIRWEE X b ivT,

(4) EMSARVEREN AT 5 B2 DA B 0|

bz Lms, Az hvErait, HEWMEOEAMNICERT S
SRR B T DBV EB 2 b,
3 MM
(1) EE2=T 5 AHeEtDH 2 B EEEY S DO e

b 7w 3 OB Tripsacum BEY) & Zea BIZDFHINDS T H T v
FCTHLN, FUErayv e HRZHARROIIT AT FOALTHL, D
NETIE, T4 > b O Tripsacum J& OB AR I HE STV 720,

PLEDZ vt RHEMITER T 2 AWM SRR B L Z I 5[ RBED0 H 5
A EE) IR E S o T,

(2) ZHBOBEHINE O

(3) WEDAE LT S ORHMh

(4) EMSARVEREN AT 5 B2 DA B 0|

bz Ent, Az b vEw i, RHEMICRIKT 5 4EM S EEE
BT DRI Ll S T,

4 FOmorEE

88





10

15

20

25

30

35

= EMBRIEREROR

rb\

B HIRFAT

RRI:I “}5{%14

F?%m:/iwmﬁf DENEA U TLUR, BRI O SR & 5
B, ZTHETRUEr R EREME T THAE LZAITHRE SLTWRN,

A Z b UEr a v K ORROIEHIEZ: hUErRa T L O THAICHEIT
HEMMEICBE T DA & LT, MELOAEETORE, R0, B ot
PER O A X FE-OEER, BRIME, RIRVER O IFERZ | DB EOREREZ

IZBWCHRAE L, ZORE., HERICBWTOHR, Afifix hvEaay
EXROIEMLZ b E R IV EOM THREFFMIABEEDRO bz, £,
ABENHNC BT B IRIEMMEZ KEICBWCHAE LR, 2 ToHEBIZBWT
ARz v oy RO L N U a2 v O THREHFINA EEIT
RO BRI,

et ofE B, MR OEBEICHOW T, Az b7 3> DL REND
B % 7~ L7z2%, 1998 4E~2010 4E 12 580 X L7=5t 11 R OB Tz b v En
U OFEEIESRBRICB T, MRELTHOWONIERE L FyEr o,
TEDOMEFEEE OB OFPAICIL E > TW=Z & h, Az FUEm aC
BWTRD LN -MREEOMEIX., FEM#EZ P e a v 0N SRR L8O
HANTH 2 &l &z,

ALz b ER 30T, DVSnf7 B WA @ dsRNA K TUEkZ: Cry3Bbl
EAEICE2ayF a2y HERBFMOBENMIEENTWER, avFay
HERICEDZR/REOLN F T a v NbREO B REETFICBW AT &
R DK TlidZevy, £/, AL bt o a v OEHFE L OKEO AT
RRE| ?énit%’io‘b\f ALz P UEw a0 HKREE BT A4
FIZEG5T2E (b £F m% BT HARIRMIYE, ¢ BUBOBALM:, e 1O
%Mﬁ'Wﬁ@&U%%$) EWRIR o2 D, ayF oy BEREL
WORE DM GO THEEEM THL hrvErna v BREE T THAEL, &
DIZHEICBIT BN A SO D L 1THE 21TV,

F/o. Az b o a3 CP4A EPSPS & FE DI HIC X A BREH| 7
VAR —NitEE AT 08, ZUVRY— b 2@m SN Z EREELICSWVA

FETICBNWTZ VAR — MiMETH D Z ENAMIE X N TER I v OFHE
BT DEMMEZED D EITHE TV,

LEDOZ LM, AE#: R oo o 35ailc Bt 2EAHIC KT 5 4
EZET) %@%éfé%%h@@w&%%éhto
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BEYE OEAM

FyEE 3 UF 1579 IO N ENTEA SN TR, EHIMOME AR & 5
B, THETRUEraUTBWTHEEWEOEAMITHRE S LTV,

Az FUEva v EBOIEMBZ FyER T EORT, AEWED
PEAME D % EERA M AERER. #hA S e M O MERBRIZ X 0 FeisRas L
oo ZTOREFR, AEBELIZWTHOHEBIZEBNTH, Az hyEna v X e
KT OIEFAM 2 P UE B 3 X EDOMICHFFIAEEZITRD Lo Tz,

Ak z b 2V THRET S DVSnf7 B Wi dsRNA (X F 7t r o
TINTEMERAIR 7O mRNA & OFEFMEIFES . ' e 3 UNEHEE T OFE
EAHIT D E1IB I WD b FEEEENREBLT L LIIB I WD En
O, HEORBMARIIEH L THAEMEZELET L LTV EEBZI BN,

Az hvtoav ik, avF oy R BICK L CREREEZ2 TR 8%
2% Cry3Bbl EHENHIL L TWDH, BEmMT LV v LD B 585 %A
LTWRWNWZ ERMERIN TS, Fio, W Cry3Bbl EEAEITX. BEEIEMES
FFlei2anicd, HEORHMRIER L CEEWEZEAT L Z LT EB X
BTz,

Az b UEw 3R TIE, BREAIS Y A — MO T At E AT 5T
L CP4 EPSPS S HENHELL TW A, BEET L7y CHEEO & 2L
EHLTWRWZ ERERINT WD, £/, ZE CP4 EPSPS & HE IF M AL
R RN AT D Z LD, 48 CP4 EPSPS E HENRIN T, Aflfiz F T
oo HCHEEWENEAEIND LITE 2TV,

LMo T, A Z by avICBWTEK LARWAEEWE OFEAM T
Nk FE 2 bk,

Az b En 3P TRET S DVSNf7 a1 D dsRNA (X2 7 F =
TEANLTVEe ST AN VHERHIBE T A ERICx LT, £/ Cry3Bbl &
HEIZ2 7 F 2 BNLVEONLVHE RO FF T NL VRN ZE L
BT % CPB & CRW IZxf L TRHBIEMEAZ RT Z EDRHLNERSTND, &5
|2 DVSNf7 &5 1 D dsRNA & 28 Cry3Bbl & F/E 25 A A HEA L TR
WCRERHIEEZE R L2 BB AXRT T LB RT D Z LB b,
L7228 > ., DVSNf7 & {sFWr i@ dsRNA & k2 Cry3Bbl A IZ Lk 8% A~
J F7AFa v FayHRBIZBRESN, ZRLUIMAIIER RN EE X B
7o TNHDOZ EME, K2 N U T o OB XIT#EhA A T2 R 2 £
T2 LI K0 NORELZ T LA REMEOD DAY & LT, 8
BAEFE AW Ly RUR N (2012b)) Z#HWT, 4fEOa v F a2 HREBREFE L
776
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LU, MUERTOIIGEDICEET 2 EIL. 135006 10m B s
ERROTIRLS 725 B 2 B, 50m UL EBENALIFEA S CEAHLEE LI,
T, HEPLEO THARARERICAERL TCWAIEENayF o0 B B RS AM
a2 MR YR 50m OFIPFHIZ AT A R L TWDEIEE 212, [EEHE
LoV TR Z MY Era s DR HIEMIC LV B2 52 T 5 RTREME IR D T
BneE 26T,

F7o, KEIZAMBEZ e v OMEMNARE LGS TH, hyEra
TOMEITARFICEB N TIRA L, MNE N RET 52 &R TND Z
END, KBRTEMTAAREMEIIMBEWEEZ X NS, IRICEM L& LTHHM
RN OBE DO PRI FE DVSnf7 A5 T  dsRNA } O'ekZE Cry3Bbl 2 H'E
TR SN, ZORDREINDEBLZLNDZENL, 4AFOayF a2y
HEBIZ, KEARBIZEWTIERZREET 2 Z LI XV REEZT 5 vhetE
TEWEEB 2 HND,

LMo T BESNZ 4O a v F v B R BN, EIREFEL ~L TAKH L
2 NUERaAUICKBRELZ T A AREMIIMO TIRWEEB 2 b,

UEDZ D, AR b U Er aIAEREOEAMICER S 5 4EY
SHRVER B2 LT DT v Ll Sz,

ASHEME

DREIZEWT, brEray & RHETREEBREAREIIEN D, BES
ZUF A ARENVED & 2 B A BME IR E SN2V, Lizn- T, Az o
a3 VISR T DA SRR AL AT HBE L0 E o &S
7=,

PLEDZ et KMz hoEoal 28— AR THEHA L
ez, DOREOEYZHEMIC B EZ AT HEBZFILR WV EREIHE S
776
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ATV 5 (0ECD, 2003) , AT hE NIV TH I NEFAX a7 Tr~T5%
WRFPFHICEAELTBY ., U Y7 AT E HITKERES. MM A THER
D HITWS ([LUHE, 2001, OECD, 2003) .

FEMEOBRERE FIZBWT, hUEra v N ONEOIEED HAIZOWTH
A B AN

2. fEAZEORES R OEIR
(1) ENECEMIBIT D E—EFEREDORES

FyEna OFFEMPT A B KETH D Z EITMEN RV, ORI
PEHIR I OWTIERER D 0 . KEFE R, A a RORT 2 U I o5tk
. AF Vo lEXROEEMIER., A Xl ST T~ T OEEHIERG R O A
a2 H D (0ECD, 2003) , F il FHIMGEIC S & &I R UE
1 o ORI EE - 7= DAL ITHT 7000~5000 4R TH Y | FL IRl 3400 EHHIZ
TG DG E -T2 B2 BN TWD (i, 2005) . £72. LT A U KD
BEHIARE L CHEESNABEBET, 70 b Ry 7, AL —F, 7V FD LD
IREBEMENECTEEBE XL NS (IUHE, 2001, 73, 2005) , 1492 o =am v
TADT AV I RKEREE, a0 T AL TAS, V2B TI—a v N2
MAIN, Z0%, B, 77UV ARORT VT OFMIBIARHE L=,

FeAE AT 1673~1591 FEHIZA L S VAN L » TRIB~Mz2 b7V v
NEN R & S, EICBRUIE O L TR N M T s, F7m. BHIARE
Ao TILFEA~KENS T > MEE 7 U o MESHZICEA S, £2EIC
RGN &L LTz (i, 2005)





(2) El=2EEEHuR, RS HE, EERBKOHE
- E72 D FES ik

BIFE, hoEwagd, JbfE 58 E DO 40 HPH TS T RE
%D\*I\ﬁl\77/w\7»ﬁ/%/&05—m/ﬂﬁl&&%¢bm
AR TIES FE SN TS (FiE, 2005, 0ECD, 2003) .

ERE AR MRS (FAO) IZ L A &, 2014 B2 BT AL RO Ny Er a0
BEEHAIIAN 1ES T4 ha THV ., EAEIK, FE 3,595 5 ha, K[H 3, 364
J ha, 791,543 FFha, A > K860 5 ha, A%< =1 706 /5 ha Td 5 (FAO,
2016) .

BE, OPETEHESNTWA FyEa o, #HEF L, GEHAEX 7
fa— v AERHAAAL—RFa—rBH0 2015 FOFXY 7> b a— 2 OER
HFEITK) 9 7 3,000ha T (BMOKEER, 2015a) | 2014 FFDAA — ha—1 D
EAFEIFEIZHI 2 )7 4,400ha TH D (EMIKEA, 2015b)

- B TR

WA T, KEZIZIU D &35 FERIEEICB VT, KABRAZFIH L7Z K
BN Thh T D,

—J7, FAETIE., fEH Y Er o APOICEEMThR TR Y, BT
BIEIIRD LB Th 5D,

JEMEE DS UM E D IBITHESNII 4 A ~Ta0h5 5 AT ~TaRkd
2\, W IERRAEE T 10a H7-V 6,000~8,000 A Th 5, Tk i, +#F
L HEOEETITV., EBVIHIC 2 ~ 384T 5., IWHEMIZ 9 A Ta»D 10
A AT, BRSO B TIEO0F < ARE R AL, B TIERO0E W (5
1%, 2001) .

2B, ENTERE A — D —OMEY X MRS &, BIE, S e LT
FIRENTWS R TEr adfErDIEE A ST, WD Ll A S l-—REfR
F1)MFETH Y, INHERE 2 BRI & L THRET S Z L —&iTR
W,

- PIESERE X OV ®

HARAE—D Ny VAFEETH L KETIE, ZOREBINT A AT M,
AV AN, T FZADIMBEORI 2 Z N aeFb Lica—r~uL k EREER
HHI CHEE SN TV D, 2015 FFIZBIT 2 KETO hvEw a s OFfHAHED
NERIZ, 47. 1% AR (8. 0% D 7R &2 & de) | 30. 3%N =%/ — /LHE 12.5%
Nl T, EiZa—riny TEOEMEETH -7 (NCGA, 2016) .
FMNETIE, 2015 I 1,471 b bt oav AL TV 5, A
FTERITOIHOK 987 )7 M ATEEH TH D . FRV TR - TEHAW
BEHLEE2Z NS (MEA, 2016) . 7ok, A vt o 3O RS





FLE - REEEIOFE E L TR STV D (BMKES, 2016)

7o, SR bR ad FEFAREARETIMA SN bOBLZ VD,
B - =T D 2 EEREBBIEDO T, #HESTONTND (BHKES,
2014)

3. ABZERNKE OAREF R
(1) AERXITABFRRLRREDOSM:

FyEr U, BVEA ORICEEEY & L CTHIME S e/, BARSEMHT
WZBTDBAERNZRSTAEMTH S (0ECD, 2003)

7RO al T ORFEORKIEEIL 10~11 C., HEEEIL 33 CLENT
W5, EBICEEINLDIX13~14 CLLETH D (PF, 2001)

e FRECHIUE I L » THREGRENE 20 B 70 2 23 | TR ITHEFE S 40 TR UM &
o —HFAEDIEMTH D (FEEE, 2001) .

Flo, bvEra b Eb EEBEDTHY, TOROLME (AERIGME) 1
WeA R T SHUE T, BAEMEIESMURTH D (iDL, 2001) ,

TSRS MEEOM, b a I KIC L D T ENEEBEED 1. 6~2.0
Bl olo & ZITHMR (FIERTFER) B L, 7+3E%IFEL 0 s (FiE,
2005) , Flz, MUERIATOFEIFIIEMEICE e B L, pH 5. 0~8.0 O
PHCHEZRRECTH D (i, 2005) .

(2) BHESUIBHIHDORI
- FEF- ORI, BURAREC, IRIRME K O

SERV U TR IXMER O B TRV TER D . BRI L7220,

FyEraVERWVEEEMY E UCHA L TEX72mRE T, BARSHTICE
FAHRERNERSTEY, 2O 20 I ® 572D A O 23
T&d 5 (O0ECD, 2003) .

FEA DORIRME T SN TV R W, FEF-OFamit., BICEE SmEIC L > TE
B, REEE FCIRELS, ®EEE FCimEyy 78, 2005) , KR TO
KIRIIFE T ORFICEREL 52, VT a AR MFTEE
RBEREIRHSTWD, T2, 45 CULEDOKIR DT ORIFITEL AL KT T
ZEMREEINTWS (Wyeh, 1988)

5T, UNHERFICMER OO 3 - EICE T LCh . BEEEN 10 CloE
L. BERKDGEHZFED ETRELZWZO, TD% L 0N HIRIREE TITIERL
UAESES 5 (5, 1987, AL, 2001) , F7-. RICHEIZEL THAESNH L
(7272136 ~8KFLL L0 CUToOARIZESEIND EAFTE 20
(OECD, 2003) , F3EDIE % 6 ~ 8MFERGFT HITIE. T5EK Sy 12 %, HE
10 °C. tHRHZEE 65 WLANIZLR D Z E BB TH D (P4, 2001, OECD, 2003)





- REBEBIHORAN N HARFMICB W THEMRZ BAEL 5 DMk E 2 I38FE
D O HIFERFE

FUE O I UIRETIEE T, BT 5, BRFMFICBW TEMIKRZ
AL 9 DMROUTERE 0O OHIFRHENR B 5 & 5 WEIER 0,

- BFEM:, MIEMEORREE, BEAFRAMEOAE, TR & ORMEE RO
RIVVAEAET DR EZE T HHEI1XEORE

o o VMR O —FAEE T, E e U TRBNZ Ko T
HEMTH Y 95~99 %IMFZHIC L > THESNT-FETIC L ZhET 5 )3,
BEAMEMHITIMONTE LT, BEZH AR TH D (THE, 2001, OECD,
2003) .

cyEray ERMAREROIX, R Z mays FIZEENFYERa LD
WA TH L —FELEDOT A b (J mays subsp. mexicana) . & N
Tripsacum J&TH 5, hUEFRav T4y MIFTH#HE L TWAEAICHBIZ
KM DN, Tripsacum J& & ORMEIIIEF ICH:TdH 5 (0ECD, 2003) ., T4
VNEIAF T an T T T ZIINT TR L TCEY ., Tripsacum J&D 5y ARHE
WAL T AU A HEE, EESEKE 25TV A (I, 2001, OECD, 2003) .
B, BOEICBITS bUyEua v ERMERRER T AV N DY Tripsacum
BOBFAERD HAEIZ DN THEIT RV, o, 2 b2 WBIERE 12/
AELDOEFE (TAHRIZ T A) IZHOWNTOHEIT /20,

- (BB DOAEFER, Fotk, IR, B 5E, FRECERE R O m

N w o IHERER AL MEAEITZEMIC DUV T 1 ~ 3 RO HERE & T K
L. HERRIZZE DS CEGIC S < (iR S, 2001, OECD, 2003) ., HEFEIZHH T2 &
3~5HTRIEL., BATEMHRO KDY F TOWMITEE T WIZ8~9HT
H5 (FFF, 2001) . —J5, MEREORERIMIIERERREOB L% 1 BRRICHE
0. HHED L SHERIOE TOMEIE5 ~6 B TH D (F4F,2001) , —A
DORHEFIZIX 1, 200~2, 000 EO/NERH D | —HEFEY 72 D OIEM DA FE &I,
1,800 JHRLE S TW5D (OECD, 2003)

B ORMEITIEM O RREELZBILZT A L CTHETE S (R, 2002) .
R OTRITERTE T, BT 90~120 unfRETH S (FF, 2001) |
ZENIFICEBIC Ko TEiThi, 1ZEAEOBRIIMEZH TH D (FiE,
2005) , finfE, RFEOE OIRAEZR T OIREEEREX. K. mEBgEy i
EDEEMOFER I LVRRDHDD, 200~400 m & S TWD (T
2001) .

BNETO Ny a 3B EAdCBITA2e~U Y (Helianthus annuus)
KOS XRA XX (Solanum nigrum ) BFE~D s 7F 0 2> OIEH OHEFEER &





A LI2WFZEClid, 12508 (Om) TORKIEMHEFEEEI I~ T U DX
T 81.7 ¥i/em?, 4 XA ARAFOETIE 71.1 Hi/cm® TH -7~ (Shirai and
Takahashi, 2005) ., F7=. 1Z5E)15 65m BENT-56 O KRHEREEE L, B~
T U DHEET 19.6 Fi/cm®, 4 XA A XAFDOEETIE 22. 2 Ki/cm?, X5 10 m
BN~ Aalie~TU U OIET 10 Hi/cm® LN TdH -7~ (Shirai and Takahashi,
2005)

F7- ALK THLET7T O b I VBT, ER L, 700 AKLLED b
U % (Asclepias syriaca) MW TAEMHERBEEORENMTHONL TS
(Pleasants et al., 2001), HAEDOHFR., bt W5 1In, 2m 4~
5m B2 O T, fEk O EIHERE R FE 1 35. 4 ki /cm?, 14. 2 %i/cm?, & LT
8. 1Ki/ecm* ~EAD LTV Z &P BEMNER>TND,

EDIZ, WFEONTERIRELO N U U X OHE LIZBIT DI R
B 2 A L“C;’Co D AFTHEHOZD D 1Tm KOS5 m B 72 iR T O HERE S 1
FENEY 28 Ki/em® N 1.4 Ki/em® TH 7= EHE LT D (Sears et
al., 2000),

BBy DFFfILIEE 10~30 2 TH L0, AFEFEMF T TIEI HITREYY (CFIA,
2012) , FHIRRAER IR ISR L 72 2 BRERIZ 12132 O3 HFERE 1% 100 %
KorLtwomELHD (Luna et al, 2001) ,

(3) AEMEDEAM
U ET 3 UNTBWT, HIRSAE T CJE B o B AR Ehia ) & BEITERIC
WAL RETHEWE OREEITRE I N TV,

(4) ZoMOER
INET, EREICBWTZIENWE L hvErn a0, TREOMLUSNATO
AHFICOWTIE, BARRNOEE T1EEKOLBRE S TWD (BRKE
A,2014) .
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GMOMETHODS: EU DATABASE OF REFERENCE METHODS

Quantitative PCR method for detection of maize event MIR162 (Charles

Delobel et al., 2011)

Event specific Maize

1. GENERAL INFORMATION

Target genetic element 3' integration border region (IBR) between the insert of maize event MIR162 and the
maize host genome

PCR Assay Simplex Real Time

Detection Chemistry TagMan®

Compendium Reference  QT-EVE-ZM-022

2. VALIDATION DATA

Collaborative trial coordinator JRC-IHCP

Test material applied in collaborative trial DNA

Genomic DNA samples extracted from non-GM and GM maize

Materials used for calibration/controls event MIR162 seeds

Tested GM Events

Event Name Unigue Identifier Crop Name

MIR162 SYN-IR162-4 Zea mays

Collaborative Trial Description

The participants received 20 blind samples representing five GM levels, namely 0.09%, 0.4%, 0.9%, 2.5%, and 7.0%
of maize event MIR162 DNA in non-GM maize DNA. In addition the laboratories received five calibration samples,
amplification reagent control, reaction reagents, primers and probes for the maize alcohol dehydrogenase1 (adh1)
reference gene and the MIR162 specific system. Four replicates for each GM level were analysed in two runs with
both the reference and the transgenic specific system. The ACt method was followed to calculate the GM content of
the blind samples.

Method Performance
LOD Relative <0.04% LOD Absolute not reported

LOQ Relative <0.08% LOQ Absolute not reported
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Values determined in the collaborative trial
Test Level (%)
0.1 0.4 0.9 2 5
Mean Value (%) 0.1 0.41 0.88 2.03 5.22

RSDr (%)
RSDR (%)
Bias (%)

13% 12% 12% 10% 8%
15% 13% 12% 12% 11%
0.2% 2.9% -1.7% 1.4% 4.3%

Unit of Measurement Test Level % GM copy N./reference genome copy N.

Mean Slope

DCt

-3.3

Mean PCR Efficiency % 104

Mean R2

Comment

0.99

The LOD and LOQ values were provided by the method developer and were not further assessed in the

collaborative trial.

3. REFERENCES

Charles Delobel C, Mazzara M, Bevilacqua A, Van den Eede G. Event-specific Method for the Quantification of
Maize MIR162 by Real-time PCR. Validation Report and Protocol. EUR 25149 EN. 2011. JRC68155 (ISBN 978-92

-79-22645-8)

DOI 10.2788/44161

4. PRIMERS AND PROBES SEQUENCES

GM-target(s)
Primer Forward
Target element
Primer Reverse
Target element
Amplicon lenght

Probe

3' integration border region (IBR) between the insert of maize event MIR162 and the maize
host genome

5-GCGCGGTGTCATCTATGTTACTAG-3'
insert
5-TGCCTTATCTGTTGCCTTCAGA-3'
3'-host genome

92 bp

5'-FAM-TCTAGACAATTCAGTACATTAAAAACGTCCGCCA-TAMRA-3'
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Taxon-target(s) alcohol dehydrogenase1 (adh1) gene

Primer Forward 5'-CGTCGTTTCCCATCTCTTCCTCC-3'

Target element adh1

Primer Reverse 5'-CCACTCCGAGACCCTCAGTC-3'

Target element adh1

Amplicon lenght 135 bp

Probe 5'-VIC-AATCAGGGCTCATTTTCTCGCTCCTCA-TAMRA-3'

5. PCR REACTIONS SETUP

GM-target(s) Taxon-target(s)

Reagent Final Concentration Reagent Final Concentration

Suppl. JumpStart Tag ReadyMix (2x) Sigma* 1x Suppl. JumpStart Taq ReadyMix (2x) Sigma* 1x

Primer Fw 0.30 ymol/L Primer Fw 0.30 umol/L
Primer Rev 0.30 ymol/L Primer Rev 0.30 ymol/L
Probe 0.15 ymol/L Probe 0.20 ymol/L
Sulforhodamine 101 0.30 ymol/L Sulforhodamine 101 0.30 ymol/L
MgCl, 5.5 mmol/L MgCl, 5.5 mmol/L
Nuclease-free water # Nuclease-free water #
Template DNA max 250 ng Template DNA max 250 ng
Final Volume 25 uL Final Volume 25 uL

Comment *The supplemented JumpStart Tag ReadyMix (2x) Sigma solution was prepared by adding

Sulforhodamine 101 and MgCl, in the appropriate concentration to the JumpStart TagReadyMix (2x) from

Sigma.

6. AMPLIFICATION CONDITIONS

GM-target(s) and taxon-target(s)

Stage Temperature Time NoCycles
Activation/Initial Denaturation 95°C 600” 1
Denaturation 95°C 15”

Annealing & Extension 60°C 60”

Denaturing, Annealing & Extension 40
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W S ARNE S RN BR B & T ORE ORE R

G BREH 7Y AR Y — NEERMEMEE AT R OBREA] Y AV — M TR 3
(&% cp4 epsps, Zea mays subsp. mays (L. Iltis)(MONS87427, OECD UL
MON-87427-7)

FHEAEHEONS  BHIIEEHICHT -0, FiE., L, RE. Ef

K OBEFEW RN ZNO T 5175

HiEH : BARE VY v MRS

(1) WS AR BTN O R R IZHONT

Az b ryEm T RIBEBROTZ XA I F pBR322 e 8 & b LITHE S
77 Z X F PV-ZMAP1043 @ T-DNA #li%A 7 7 u "7 7 U U AEIZ LV EALERS
TV 5,

Az bvER AL, 77T Y A CPAKEROYWE CP4 EPSPS EAH
(b= / —NENLENLTFIM-3-Y VEEEHREER) &3 — N9 5UE cpd epsps BI5T5
%G de T-DNA fHIRA QAR B 1 a v —fMAdEh, BEIERICHZ Y ZE L TsiE
ENTVDZ EREEBETONEERSCHY Ty hAICEVERSN TS, £72,
IHOBEBEFREEMRICODIZYVZELTEBEL TS ZER YA Z Ty Moyl
RV HERSNTND,

B, AHBZ N TET I E, BRER S Y R — MR DA REBRET D0,
W2 cpd epsps AR T DR 368 TR E— X — 2 Lo CTHIF SN TS, 2D,
AfaHz b En a3 O%ZE CP4 EPSPS & AH 1L, #~<— MM L OV I2 B0 T
FEHEBALLOPHDLWVIEFRBE L THMETH D DK L, HE AR K OMEME: A FTHE R
BWTIEBREH 7 )RS — bt 25520 o RE&2RBH L T0D,

(7) AT BT DEAME

BEEXOBRTHNEF EOFE LD My Eravid, BAEICBWTEMICHE 5 H
FOERPOHLN, BPEOBRERE T THA LANTHRE S TR,

2010 FICHENEOREEIZHICB N T, A2 U Er a v OBREICBIT 5 EAMME
WD L EIC DWW THEMTON MR, IEH O FEEOFEHEIZ OV T, K
MLz by ER TN 072 kg, MBOIEMBZ FUER I N 078 kg TH Y | HEHF
MAEBENRDOLNT, L2L, BV ohnEXbTNnTho, FKEYIZHAELZERE
OB ORI NI T OEERICBIT AMOHEE TR FHAEESCE VLR D L
N oloZ b, BOLNTEERPBEEICBTIBMELZHOL O TEHRNESE
bz,

F72. 2008 FICKEIFZH TEMSNEZRERBROEHORAEEAD D > b, {EHOR
PEIZDWT, AL Z P UE w2028 99.7%, MROIEMBLZ MV E @ 2 2% 98.9% T,
M FHEBEENRRBDONTZ, LML, Affix v Eea v KOXBROIEMBEZ N





ETRALOERORMITE LS L E <, AMMEA N YT T 3 0 45
O THE ORI L 0 bP i IcBVRECH 722 Lnb . EHRMICHE N TRD bh
FERBBAICE T HEMMEEDD L LE L,

FALHZ R 7 e w3 g, AR AL R OV A AL B\ TRREAI 2 U R — kT
ittt % ¥ > CP4 EPSPS B HE & AT 5725, REH SV Ay — 2B SN =
LABELICS DAREKETICBOTIREAZ U A — Mtk TH 5 2 LRSI
BN A B DD L IEE L,

UbXy, EEZTLAREOS 2 EMEYFIIRESNT. BEIZBT BN
PECER T AR EDET DB ZNIERVEDOHFEICLOHMIIR YL TH D
&HIM L7,

(1) BEWEOEAM

HBEDOBTANEF OB THL Py Era LT, AEICBWTEMICHE % H
BEOEBND DN, BEWEOEAMITRSE S TR0,

AFAHEZ b v a0, SRR L OMEPE A SR AR (2 B TRRIEAI 7Y A — MCiliE &
FFOWZ CP4 EPSPS BAHEZEAT H728, MEBPEIIBMT L7 v & s MO
HOESNEH I N ERNEREIN TS, £, &% CP4 EPSPS EHEIIHFEFET 2 /
HAEBRT D100 X IMREZMIET 5BFEELE TH O, ARKICK T 2 fAlEE#E T
1372 <, EPSPS IR R L TH, KRBEOEKEM TOHLHEEFBRT I VBORENEE D
ZEEFNWZ ERHER I TV D,

BNEOREEZRICBW T, A hYERa v OFEME B 54w S Ul oY K&
O THEMUAEMCRELE 525 b0, FEMERNEICH LESSE L% o252 5.2 %
L) OEAVEORIEZ HIEMAWFER, 81A G B L O%IERBRIZ L 0 BRET LR, R
Mz P Eon o LtROIEEBZ FvEr oLl OB OBICH A EEITRD 5
Y AWAY I ES N o

IbEX Y 28 E2 T 5 et o b 2 W ABMY S IR E ST, AEWEOEAMEICER
T HAEMBRMEEENET HBEIUIRNE ORETICL DMMmIT RS TH D Ll L,

(7)) 283
ENEICBWT, huenarnNBA L EANIE R < F A HE AT BE 2 U R B AR R
THHTAY U FPOBHBAEALHRESN TRV I END, K2 bt o o oMk
N L CEDSHEEEELZ T A0 2 H LMY EIFESNR o7,

LbEE Y ZHEMICER T 2EWEBRERLEPET 2B TRV EDOHRFEEIZLD
fam L 28 T D & HWr L7,

Q) EMZRRIERES M 2 s £ 2 7





PLEEBSE R, AMBZ b Y e R 2 R R BRI THOT LA, B
HIC 51T 2 EM BRI BN ET DB E TRV L L AN MBI E O/ 13
TH T D &I LT,






STERE D H

B OFRRERA I LV | TR A OB ORHNIC &5 4D
SRRMEDFECRIZB T DIEH) ISR S HEEDO & - T2 TRt OB -/ 2 A%

(AR D B — A BRI HE o TR L 72BR D AEM B AR MR B SV TRES M T
DL, MO LBV ERANLY FLOLNELE,

G

1 AW 778K A FMEGHREZRZE LI T

(F3'5'H, 5AT, Rosa hybrida) (WKS82/130-4-1, OECD UL
IFD-52401-4)

2 AW TTWR A NEGHBREEZRE LTeNT

(F3'5'H, 5AT. Rosa hybrida) (WKS82/130-9-1, OECD UL
IFD-52901-9)
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