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FEOH—MEEHE
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AT 7£ Hb RO ARG EORR T N T AR /N 1 4717 & it

& R AAREVY L MRS TR

fE AR - KGR HE S 20254E 12 H 31 HE T

1 FREEES O R

(1) A E DSEANY 21T 5 7= 0, BREkES 2 B P X 5
W27 = AERE L TV 5,

Q) REEIH TH D Z & HAFIISLAZELTHD Z & RO
HEME ORA Z IR LIS A2 R0 WaTicg i Tu
%,

(3) WREIEIZS CREM L7 Fbl, #v 5. M IS8 Lot A&
GTHEHx A 3T FZ RXOFE -5 2 Wi k- THRE
THEDOOERWGEEZHREL WD ELEHIZ, Y%kt A2
7 T H X DOIREEEES DS ~D U & B 1R T 5 72 8 O i
ZPEARCRAEICERE LTV D,

(4) WRBEZI5 01213, A OREE 2 B 1IR3 2 72 b OB JafE %
HEBELTWD, EBMEHICITRBRX A AfETEY =
CWZ X v oRE AL LT 5,

(5) FEFEEE N OB CIIES B 7 &2 Vs BE IR %
LD,

2 [REEIFS COEETERE

(1) KBz A I3 7T XX RO RO A T D
F 2 RSN O, BREEESENTAEBT T D Z & &/
FRIZENZ %,

(2) REln T 2 A 3 U X R EREEZS O E# L.
IIRET DA, Ykt A a v 2 20w L
G DREFIZ AN D,

(3) I LV EWSUIRE T %6 2R E | R sz &
A A TTHXXOEEKTHRIT, Y%, 3022 LKD)
st D ® A 3 U 2 32 B BRSNS T AT
V. HEEIIRELT S,

(4) FREEI X CREFH L7oB8i. 2R B, MR, /E2ER T2, IR
HEIZEN TS T A Z L EIc Ly | BN TICAEET
X B A 3 U T 2 X DRG0 R B S D Z
L aBIET B,

(5) MBI E G DA T DEEREN T+ IO SN D L H 1T, %
fif DHERF K OVEEA1T 5,

(6) ()25 (B)E TITHIT 2 FHHEIZOWTE —HEHELETIT 9
FIETFSHD,

(7) WEEEE5 )0 O LRI RO ZEITERN L, 13 v
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AW AR R PR R A D 2

B EMSZERMEBOFNIC S 720 IR LR

1 EEXIEEDORET 50 EOMIZEET 21

(1) T EOALEN T RO E R T 2 AR

O s, =4 KROF4

M T7I7TR TR kA3 vSFR
¥4, : Oilseed Rape
“~4, : Brassica napus L.

@ 15 ED S TR

BAR FEAZHW I8 EOMFES 13 65037 Th 5,

@ EWEUCESO BREREEICBT 5 B 4 ik

A 3a &% B. napus L) X, 777 F R T 7 ZFJED Brassica rapa L. &
Brassicaoleracea L. & DR MEDOFER T 724 (FAFETH 5 (OGTR, 2008), &1 I ¥
J & 2T, ZHEBLO B.rapa & B.oleracea D4y AN E R AL I — 1 v S F 2 T i
WENFEREZ 2 b TRY | BIEIZHRAPICZEDSMmNR A b5 (OGTR, 2008;
OECD, 2012), &A1 3 v F & xR EE N TT O 7 < THERIN WS X %5 ¢4
BN TH DL Z ENMBNTEY , DRET S ALHEE AN O FE KRN T
BEEDHER STV D (B/K S, 2001; 13, 2003), 7=, T & i Ak T
RFD ZIENHEHDHK & B BN EFTRWME SN TS (ENAFIERRREAE L
BREBEAFZERT, 2018; fEAR/KPEAS, 2018a), L L. A I U & RITHKEREE FCii%
FARREBGLEAET 22 LIIR#ETH D Z L3 Mmb TV 5 (OECD, 1997),

DRENZ AT Hitigfi e LT, 7777 (B.rapa). %7 2 7 (Brassica juncea),
7 v 777 (Brassica nigra), >V 77 F % % (Brassica tournefortii), /37X X1
(Eruca vesicaria), A N> % 7 ¥ (Erucastrum gallicum), A 3 v /) %A 2
(Raphanus raphanistrum), % = > <& K= (Hirschfeldiaincana), ./ /~< 4 7 ~ (Sinapis

4
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arvensis), X "> = 777 - (Sinapis alba) 232815 415 (13, 2003; OGTR, 2008; OECD,
2012; MK PEAY, 2018a), Z D 5 B, B.rapa & B.juncea IFZHRAZFFRIZHES N 2> &8 A
SNTHEAEICH KT 5 L E 2 5TV 5 (Nishizawa et al., 2010), Z 4L & 1EBIIZ,
BRI S HIZIAE 572 B.juncea ld, ML LTI —m o 0db 7 AU b Aoz
O EHER S TWD (JEAKD, 2001; HH:, 2003), fth)7. B. nigra. B. tournefortii,
E. vesicaria, E. gallicum, R. raphanistrum, H. incana, S. arvensis & S. alba (&£,
Tb BRI L LT2ASRFECTH 2 (B 1 - B4, 2002; 1, 2003), 7236, &A1
3 H R L R TR 7 iR A AR LD D ESAFAE L2V,

(2) M A DREL K OBLK

O EAROEIMI IS 25— & O L

AT FEARE, BT —a y NIZBWTHEE N EE T STV 5D
(Brown et al., 2008), HBENZFBWVTIEL, <226 B. rapa 23335 S, (LF RIS
TR AW OEEE U T RBIBICHIE STz, —J7, BA 3 v &2 xiEW
TRRFRICKESR T —a v S DA SHVTHEE S LD X 512720 | B.rapa £ 0 Hifif
JEIEICEN ., ZITHOERELZ W ENLEEIZIAE > T o7z (111, 2001), L
ML, ZOHROONREIZK T 5L 3 T2 33 IE T, A 2 FEORIULIC L 51F
Wl E 2R ) RRENEFE OMEFE~OREYT D=6 BUHIZEIR LTz (fif/k, 2000), Bi
TEODLNEICBIT 54 0T X xOEEMT, AEEL ORI ST TH 5 (B
JKPEZ, 2018b),

LR, BA G T XX NOEONTZMIE. Ty NORETERERIZE W T~
ORI EREICE G LOBRAE 25| S Z 32 ERRESNTHDH Ly U E@e, H
IRERAE RS, g O R E L2 S S E 2 F 7 ray /) Lb— e o - gEYE
EEDZENMLNTEY, BACHFEEHIIIAmE THD EEZ BN TV (OGTR,
2008), L22L, #FHXIZBITFHMERBICE VKDV VSR ra s ) —
NOK ) —FENERESN, BETEY»IEAM, vYa—b=vF, ~—H) %
DM E LTEL A & (OECD, 2012), 72, M i3z saet L LRI &
T35 (OGTR, 2008),

B

@ T DREFHN, BIETIE, B ER K&K OH]

(=D AR R B (FAO) DFERHFHMICHE S &L 2017 EIC BT A HRDE A 3

5
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FE R OFIFEFEITA 3474 T ha TH V. O EACEIZH F 473 844 75 ha, EU 23
670 /5 ha, H[E2 665 /7 ha, > K73 600 5 ha, 4—A NZ U 775 268 /7 ha & 7¢
> TV 5 (FAOQ, 2018), BifE, DAETHIE I N TWDHEA I U F X X OFEmFEIT
1,930 ha, UVFEHE1T 3,130t TH 5 (EAKIES, 2018b),

A 3T Z R, B, B R OBEICE 5 72 ORI R B MRV E
il RIRERE N & OB X W3 H 5 (Brownetal., 2008), —fixiz, Fk#E
SRS BNEBYRNEL ZINTH D720, HHEERE O 20 Hdsk CIaakdE & dh i
INHEE S HU (FK, 2000), 4 & 55 DR i CII B & R EE; S D (OGTR,
2008; OECD, 2012), —JF. BARIZB T 51 3 U FZ RO HiEIL, A 6K
TR L CHEICNET 2008 — KK TH 5 (HE, 2004),

HAIZ 1T 2018 AT A 234 )7 t D F & R FH1- D3 A S v, T2 A ENT A T4 (59
21475 1), WWNTAH—ARZ U T ($120 5 t) ThD (UHEH, 2019),

Ayl LHEN - RS, R ARSI T & LTH]
MENTWD, HEHEOHPATIIFESELE LTHWS S (OGTR, 2008),

(3) ERREHI K OVERE 2RO R

A FEARRFRE

YA T IR EIET L FEEYM TH D,

o ARSI T W REARBREE O S

A T U2 RIT RIS IR K TR S, BB IR IE 200C &2 DTN
% - Td B (OECD, 1997; OGTR, 2008), H7-. & A = 7 F & RIZFRMECIR S
(IR RS, EORG TP CTHEMR LT 2 HE T S ey, R ITEIE

BRSO N, EBRICIIZL OKRGBVETH D (EHE, 1981),

N R SOT A AN
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= BGESOTHIE O

© FEFOBRLE, Bkl RIRME R O

T AT TFERITLOOFOFIZ 10~30 OFE LN TX | FEL R U U756
IZZBA L CRE 1 & B35 (OECD, 2012), Hzlg L7-261%. T 7B RIRIC &
WEBAT D72, F-Z2RE S L9 (7K, 2000),

YA I UF X FFEITRIKIRZ 7R & 720 (OGTR, 2008; OECD, 2012), L2>L.
MRb 72 280 IRy DA R K VR IR O I Sl ONC FR R R Z 70 EHAFIT AN 72
RIS D SN E. “IRIKIRBFHER SIS Z 035 5 (OGTR, 2008), . IKIKHR
1%, 2~4°C DIRIRSRIESCERBSM 7 Bl K-> TREES LD (OGTR, 2008),

A U FE RO OFMIL, BEFECRERMFICL > TER D, BRVEZIC
HERIREE CHIRIRE L7258 I3 e &b 25 4 fal L T H 539 5 (OECD,
2012), L2~L723 6, UNFERFICHRE LR ICHE DR D% < D3, FIDD—F %l
X TCHEFTHZ L TE 7\ (OECD, 2012),

@ FRBEFEOBRI N AR BV THIRE B4 L 5 5 MM
S O HIFRE

YA I U RITFEFBIEZITV, BRGME FIZBW THLOZRE 2> S OB THE
ERXN TR,

@ BEME, MIEMEDORRE, BFEAEMEOA T, ITEARE & ORHEMEN YT
RV AT HEM AT 55813 ORE

A I F X RITARATMENEEZ BT AFEZHT 208, oI 1T
1% (OECD, 2012), &1 3 7+ X O[E—IFHIT I 1T HMFHSEIL )T 20~40 % T,
F & U CHERFDORESRMIC L > THE L 72 % (OECD, 2012), o3 EORER TS
2B DA Tk, IEMIE & R U1 TCOMIERIL, 3 #FE Y T11.61%TH - 7=
(Yamamori, 2011),

YA I UTH R R ITRRE AT O EICFE LRV, B3 v &3
& ARMERTRE 7R TR & L CIL. B.rapa. B.juncea. B.nigra. R.raphanistrum, H.incana

7
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KON S. arvensis 23ZF 55 (13, 2003; OGTR, 2008; OECD, 2012; FEM/KPER,
2018¢).

A a3 UFZrE B orapa & DRI HONWT, VA I TF X 2DIFHEOIMANC
B. rapa O—BEEMEZ T2 5AD®A AU T H R EDORZHERIL 04~15%TH Y . K
SNT-HEEOAIERIL 2 %R TH -7 (OGTR, 2008), LrL., A I vFH 1k
[F—1ZHWNIZ B.rapa & 1:1 T X 725 A ORHERIZ, B a v rx e 1rHE T
5HE9%, {EHETHLE 13%TH - 7= (Jorgensen et al., 1996), £7=. FifA{EDLE
FyEarE 1L 45 T 35 %MK T L (Jergensen et al., 1996), & 512 F2 KX TN BC AT
JSEIZOWNWT S, fhfE-EFARICZRERH DL OO0, BIERMITIKL 725 L OFRENRH
% (Hauser etal., 1998), HALRFEMNIE v ¥ —ORBITHIZB N T, A I U FHZ %
DA AR > RGO B. rapa #5550 fE 55 R 2B E L, 15 D 7-f ot %
TZua—H% A FA RN —IZXDHFHE LR, Brapp R 2O I U F 2R LD
H SRAZHEZR 1T 2~50 %, ¥ T 22.8 % TH - 7= (Yamamori, 2011),

A IS H %L Bjuncea & ORMENMEIZHOWT, HRELE T TR I v T2 2%
EBLE Lo A ORZHERIL 3~4.7 % ThH > 7= (OGTR, 2008), AW EIFAIERT
(Bl B3 - B PEEHIITR A IR ITHAE) OFRBRIZIZIZ BT, TETER & 72 2 BR Al
PeeA a2 x 2P IBilE L, (BTN T B. juncea ZiRAE. K OMEMTR O &
|2 B.juncea Z#EHE L C, B.juncea |Z351) 2 HARR MR ZIHA Lz, T OREE, M
I, AR OIRREH AR Tl 1.62 %, {EHTR & OB TIiE 0.306 %, fEMTR
2> 5 OFEEEA 1.0 m, 5.0 m, 10.0 m, 20.0 m, 27.5 m O ML Tk, i £ 41 0.0499 %,
0.0369 %. 0.0396 %, 0.0000 %, 0.0000 % C& - 7= (Tsudaetal., 2012), —J5. AZHLIC
K DM PEMED ST A 3 U X 2R OBE 0.07 8 (HEREEAZEAE). 16
MBLOLE 405 E VW HENH D (HEH D, 2016), F7=. RS V- HEROIER
Falkix 0~28 % &K\ (OGTR, 2008), MEFEMZRIZEI L T, FufEl{K CIIRatENE < 72
LR, RULRHEE LTS EITRMENEIET L Lo MERH D (HH 5, 2016),

A IS H %L B.onigra & DATEMICHOWT, WEZEEE L TEBSE%IC
MEFEDTE R 2 A L7 03 & 5205, BIRHERERIZ oW THERZ AT RS S
7273 7= (Scheffler and Dale, 1994; Bing et al., 1996), £7-. AL X 5 2HEC &
S TRMEEBG ST L D diiiid ey, 7235, Bonigra Z B & L CIREREE £ %
1T o156, 34 %D LZHER TRMRP T LN, A I T2 R a4t L LT
WRERER R 21T > 7o G A IR MR E b e o o L ST 5 (Kerlan et al.,
1992),
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A 3 U7F & x & R raphanistrum & OZHEMEICHOW T, 1ZGE TOREIZBNTE
AU T RETTBE LTGE OZHERIT 4.0x10°, (08L& LI 5a i35k
ITHERS S AV72 0o 72 (Riegeretal., 2001), BIOFRERIZIBWNT, BA 37X R Z4EH
BlL LB A O MERIT 1x107~3.1%10° & v 5 #iE M H 5 (Chévre etal., 2000), F7-.
FoERTIZONE O FRAFR, vty MEOER, WREZR EIZHERME TN
78 BTz (Guéritaine et al., 2003), FEFRIC, BREAIZ VAR 32— Mgt A 3 7 F
% 2 & R. raphanistrum % 335 CTHE: L. Eﬁﬁé‘]?ﬁt%:ﬁ Uy 7% %ET 5 M
(Chévre etal., 2004), MOV & T 2 4E[] (Warwick et al., 2003) =i U 725 5. MEfd

IR NIRRT,

YA a3 Z %L Hincana & OAZHEMEIZHSOWT, ATLERBICE VS 3 U F 2%
EREBLE LA 100EH 720 3.0, Bl & L7253 100/EH7-0 1.3 %]
D FRFEFRRFONTAAEE A ED FERIZIS VD THFFED 1 %A & ARV I
%71~ L7= (OECD, 2012),

A I UFH L S arvensis & OIHEMEICONT, BA I T T X RELERELE L
7% 6@ S, arvensis & ORZHEITHARFME T TIIRDO LN TE LT, MEREELIT-
=38 TOBZHER DS B T- (OECD, 2012), 7235, S. arvensis Z{E¥HE & L7-%
BOEMATREA I U T Z RITB T 5 HMERIL 1.2 % (Lefol et al., 1996) Toh -7,

F7o, BA I FERIITIT RIS AOEMEEZ AT A L V) IT A,

@ AEWOLER, falk, IR, B ITIE, R L O b

A I TF X RITLIEYST- 0K 7~9 ThiD ek % EFE+ 5 (Takahata et al., 2008),
Brassica J& DAERIZE < FEPED & 2 23/ (1) 30~40 um) TH 0 | AIZ L - TEIZH
HIED, IUNRNTREDREBIZ L > THE S5 (OECD, 2012), HIRSEM: T TIk
{E¥ DFFflEL 4~5 A OV R 2B+ 5 & 2D (OGTR, 2008),

Timmons & (1995) OWMEIZ LD &, B E DA a v F 2026 1.5 km i
I HIAT, 1m? 2720 0~22 KiDAE IEBL L T e & B 203, 2z BT 5168
D FEIIACTR D> D O BEBEDHE 312240 TR T~ 5, McCartney - Lacey (1991)
DOFFICL D & AT 20 m OHUE TOZERIZEB T 2R EE L, 1ZHN & ik
L THI 90 %l LTz, 72, BB D 99 %LL B3 12 m LIPS 5 & #iE &

9
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AL T2 (Scheffler et al., 1993),

A 3T 7R E L O L BT IRENC OV TIE, R TIA S HFERTH
NTEY, HHOMXOF Tl U 54T & 7= (Salisbury, 2002; Beckie et al., 2003;
Messeguer, 2003; Hiisken and Dietz-Pfeilstetter, 2007), A 2 7 F ¥ r OFIEEREIZE
T A AMET, BRRHRIC L o THEREITND 2 &0, B4 3 U & AR OB
ki Z b, RETITRICATFICTE > TIEmMMNEIXZN D (Husken and
Dietz-Pfeilstetter, 2007), A = 7 F % RO A MERITREE D I3 5 12> T
L.12 %05 55 %DIENR & 5 L #iss 7TV 5 (Beckie et al., 2003), > Tid 4 km
CLEBENT- /A S 0T Z R E ORMEDHE STV 5 (Hiusken and Dietz-Pfeilstetter,
2007), AEKTE D> H OREBEA 100 m LL ETH 2356 O A 3 U F ¥ A LORMERIL,
34NN FNLL T TH D LA ST (Salisbury, 2002; Beckie et al., 2003;
Messeguer, 2003; Hisken and Dietz-Pfeilstetter, 2007),

FALE ML v —ORBRIZHICBW T, 81 I v X xOMIEERLEFHAE L=
EVOMEND D, TNV VBB REMIEA RN T A — I — & LRI 5729,
TV UG RENESRD 2 A RO THRE LR, EmIE» SR T 5 mic
025m, 1m, 5m, 10m, 30 m, 60 m B /= #im TOMIHRIL, TN L 4.09 %,
1.35%, 0.43 %, 0.15%., 0.09 %, 0.01%& . ERIRD BB 2 (WSS L
7= (Yamamori, 2011), %7z, OECD (2012) I3#Ek DM LA FE L, fFERITHR KT
HAEKTIR D 5 50~100 m DM T 0.11 %, 200 m DML T0.05% & LT 5,

A IR

~ HEYWEOEAM

AT XTI, E P2 BORHALEMICAELZE AN T LT UK
QI Nay ) b= FREENTWD, LY UiRIE, 7y FOREFERBRICK N TOD
B ~ORENEEEFEICE G LOBRAEZ S S E T2 endEsnTtesh, Zray
J L— M, BURIRIERZIR, gk NEESE 25 S E 2 2 L AmE STy
% (OGTR, 2008), LL., &A 3 U XX TIIEFITOI Y BREGEN T Hi,
KLy VRO TV ay ) b— FOSFENER SR, BT eAmE L
T, WOTIEERIH E LTRSS & 91272 > 7= (OGTR, 2008; OECD, 2012), 72
B, 20X REZ v U BRI T T 2 %R TIKZ vy b— bk (T

10
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194729 30 umol Kiiii) DA I T FZ T, —WICH /) — T LT TND
(OGTR, 2008; OECD, 2012),

kT OMmOlER

2 X AW ORISR 5 H R

TV b - B =—F, BREAIT AN (3,6-dichloro-2-methoxybenzoic acid:
36-v 7 mm-2-A hFLPEFMR) KT DMMERAT G ST BREHI O A i
YA 3 v &% (&% dmo, Brassica napus L.) (MON94100, OECD Ul: MON-941@@-2)
CLF, TRz B3 T2 3] Lo, ) Z2EH LT,

AFAH 2 A = 7 F X %121 Stenotrophomonas maltophilia DI-6 £k F 5k dmo &1z
FREAINTEBY, dno BERFNORET LIV NRNE ) X7 F—F
(dicamba mono-oxygenase: UL F, DMOEH'E | &35, )IZLD ., BREAIT T N
X MR G- STV D

(1) tHEERIZET 515

A RS UM R 258 D H 3k

Az A 372 FOERICHW SN G ERR OME R &K O EFR DR
i, X1 (pl3) kUM 1 (pl4~16) TR LT,

Az B A T UFH RTEAS R dmo BT 53 B9 5 DMOEAE DT
2 EBEANE, 7 e —=2 7 O THIREBR OB 2 A LI Z L2k b, S
maltophilia DI-6 #kH >R D874 DMO S HE O 7 </ BEEdA1 (Herman et al., 2005) &
B LT, N Kl n 1 FHOAF A=V OERZIZT 7= RNEASILTWD
(Behrensetal., 2007), F7-. DI-6 BkHIRDOBFATR DMOEHED 1M1 FH DT X /R
(A A I T F XX TRALTCWHHE DMOERE TIZ 112 KR BN MU 7
N7 7 VInB VAT A U ~NEBRENTND, 207 X/ BEEHITE AR dmo 15T
% PCRIZ &L - CHEIE L 72 BRZIEBRKIICA U= b D Th 5 (Behrensetal., 2007), X
ST, Az A 3 U2 RTEASNT dmo BEfs 7% T dmo s &7

11
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Lo Flo, KMz A 3 U F X2 R TIE, WL dno BB FRET Y BB
HABREAEN a7 &% 5 2 L1285 D, RbeS (Ribulose 1,5-bisphosphate
carboxylase small subunit) X O IS (intervening sequence) (K357 X/ BE)3 4 TH)
DEESNTZbDOKRN 27 7 2 7 BEAEIVEES T N RsIZiE > 72 b 0D 2 T
BHENEL D, A A 30T XX PTEIATL NS 2 FHOLZE DMO
BHEZRPR LT %% MON94100 DMO & HE | LT 5,

728, N RSN AN S 4172 RbeS KOV IS IZHKT 25 7 X/ BEELSI 23 4T HI v B
SN T2Z2 MON94100 DMO EHE ClE, AT A= T I ) XRTFH—RIZL BT
B Il NKRANS LFEEHDO AT A= B BRIV T 5, N KD
AF A= OUWNIE—EHTHY , Z<OEAETEZS2HDTHSDH (Meinnel and
Giglione, 2008),

Az A T 7 F X 2P THIL TV 5% MON94100 DMO E HE OHEE T
2 BBEANIRIAER LIT R LT,

% MON94100 DMO E HE D7 X / BEFLSIIE, 20134F 10 A 31 HIZ v Z ~F
BN EED & — R R O KGR & 32 T T BREA 7 i 2 4 X (MON87708,
OECD Ul : MON-877@8-9) THEL 9 % 2 MON87708 DMO EEHE L [Al—Th %,

B R SR DFKHE

O BEET. BERASER. REly 7, B ik~—h—F oot
B DRERRE R Z N L DOERE

AR 2 A 3 U FZ ROEMICHO GG ORE R E R OBREITER 1
(p14~16) 2/ r L7z,

12



T-DNA T

B-Right Border Region | B-Right Border Region

E-FMV p_PCISV
W L-TEV
P-EF-la ATt TS-RbeS
S 5Ly, CS-HiZ dmo
TS-CTP2_ & Ao
e’a’ Ry, T-guf-Mil
aadAd (&P % B-Left Border
& A Regi
5 Q) _Region
N o
T-E9 _.:?I =)
| 1
T-DNA I H B CS-npull
H PV-BNHTS508701 !"E'
P-Usp 'E_ et —P-rrn
= 17,248 bp s
=\ H—OR-ori-pBR322
o 5
' A3
S f CS.r
CS-splA '0,\ & -rop
Yoo O
‘K <
’?' W
T-nos’ /7%, ‘t““‘
B-Left Border Region e
OR-ori-pRi

5
1 AfHaz A1 3 2 FOERICHV B PV-BNHT508701 O 7T A 3 K~
> 71
ARz A U H FOFEMBIE T, LX0O T-DNA | EIZH 243, T-DNA 1 fElgkix b 72
PRV ME AR A 3R LTz,
10

VAP R S N IR D HERI R ONE O BLIX A AT ¥ MEASHITRE T 5,

13



#£1 Kz A 3 o2 xOEHICHAVWE PV-BNHT508701 O&RERKEE S D H

LD EES

H >k & O aE

T-DNA | fEik

B ™! -Right Border
Region

Agrobacterium tumefaciens Fi3¢0> DNA fEI T, T-DNA Z{zE T 5 BIC
R SN D AR ELY 2 & T (Depicker et al., 1982; Zambryski et al.,
1982),

Intervening Sequence

DNA 7 b —=12 7 ORI & 7= El s,

P ¥2.pCISV

Peanut chlorotic streak caulimovirus (PCISV) D 5e e F#554) (Full-Length
Transcript, FLt) D 7' 1 & — & —, HWHIRLN COEF R G 43587
% (Maiti and Shepherd, 1998),

Intervening Sequence

DNA 7 b —=2 7 ORI & 7-fidd,

L e-TEV

Tobacco etch virus (TEV) B3R 5K ERIRRsEIkE S TH Y (Niepel and
Gallie, 1999), Hin -FHBLOHIEIZEEH 5,

Intervening Sequence

DNA 7 u—=" 27 OFRIZFIH S i i,

TS ™4-RbcS

T R (Pisum sativum) @V 7 2—2Z-15-" U VR NLARF T —F
T a=y hea—RTLHReSEIETF77IV—DF—FT 47
Fidl & o— REE DRI D 24 7 X/ [, HIE VB 2 Bk~ Lk
9% (Fluhretal., 1986),

Intervening Sequence

DNA 7 u—=12 7 ORRIZF|H S i-ficsl,

CS 5448 dmo

Stenotrophomonas maltophilia DI-6 kR D> 0 L 8E ) A F 7 F—F
(DMO) > =2— R4 (Wang et al., 1997; Herman et al., 2005), BREA|2 A
VR R A 5T D,

Intervening Sequence

DNA 7 u—=12 7 ORRIZF|H S i-ficsl,

T %6.guf-Mtl

X v~ 2 3 (Medicago truncatula) OFEREAR A DR 1D 3K uIEFH
FRAEIE D ELSI T (GenBank Accession: MH931406)., #i55- D&k & ' mRNA
DRY 7T =/ ZFHES S (Hunt, 1994),

Intervening Sequence

DNA 7 b —=2 7 ORI & 7-fid s,

B-Left Border Region

A. tumefaciens Hi32? DNA fE3 T, T-DNA Z{&ET HBICHIH SN D
FEAIBE R LA % & T (Barker et al., 1983),

SMAE RS SRS (RAAHLR £ A 3 U 2 RITIFFE LR

Intervening Sequence

DNA 7 & —=2 7 ORI & 7-fid s,

Escherichiacoli ® ~ 5 > ARV > TS ICHK L, RA~A v T+ A7
4+ N7 A7 =7 —8 II(NPTH) % 22— K95 neo i&fn 1D 2 — RELH

CS-netll (Beck et al,, 1982), F A~ A oo RO F~A o it % (54 5
(Fraley et al., 1983),
Borm A. tumefaciens ® JV 7R ¥ — A RNA X1 v 7o £ — & —

(Bautista-Zapanta et al., 2002), #ll HIIIN TOEFRIRIRE 25T 5,

Intervening Sequence

DNA 7 b —=12 7 OBIH I & 7=l s,

2 ARITFH S NI BITAR D HERI R ONAEDOBEIZ A AT 4 MERESHHTIRET 5,

14




#£1 Kz A 3 o2 xOEHICHAVWE PV-BNHT508701 O&RERKEE S D H
M OBKEE (ft &)

LD EES

| R O EE

SMUEAS IR (AR X A I U7 X RITIFAEL R

>~

OR "*7-0ri-pBR322

pBR322 Hi 3k o> 1 HBR A4 (Sutcliffe, 1979), E. coli izl W\ T~R7 ¥
—IC HAHEERE A 5T 5,

Intervening Sequence

DNA 7 b —=12 7 ORI & 7= El s,

CS-rop

ColEl 77 A NICHKTAHTIA~—FEHEDOY 7L v H—
(Repressor of primer (rop)) ® == — RELHITH Y | E. coli iIZFIBWNTTF T X
X ROz v —H % R4 5 (Giza and Huang, 1989),

Intervening Sequence

DNA 7 b —=12 7 ORI & 7= El s,

OR-ori-pRi

77 A3 R pRilZH kT 5 RLBHAERETK, Agrobacterium H{Z35u T
7 2 —|Z AEERE A 157 % (Yeetal, 2011),

Intervening Sequence

DNA 7 b —=2 7 ORI & 7=l s,

T-D

NA [ 58I (AHHR 2 & A 2 7 Z RITIIAFE L7

B-Left Border Region

A. tumefaciens H13l¢¢ DNA 815 T, T-DNA Z{miE+ AR En 5
FEAAIEE SR % G te (Barker et al., 1983),

Intervening Sequence

DNA 7 u—=12 7 ORRIZF|H S i-fiisl,

T-nos

A. tumefaciens pTi H3KDO NOS % == — K LT\ % / N U U EakEER &R
- (nos) D IKEHIERIFRFEIK DALA T, 5T OHEKE L O mRNA D 7R Y
7T =A% #HET 5 (Bevan et al., 1983; Fraley et al., 1983),

Intervening Sequence

DNA 7 u—=12 7 ORRIZF|H S i-ficsl,

CS-splA

A.tumefaciens C58 FRICHIR L, A7 B —RX%& TV h—ZA KD/ )=
— ALY VRBICERT AR 0 — AT 3 AT U T—EBEa— KT
% splA B {s D = — RELSI| (Piper et al., 1999),

Intervening Sequence

DNA 7 u—=12 7 ORBRIZF|H S i-ficsl,

P-Usp

Y 7~ A (Vicia faba) HROFEFEAEEZ 2 — N3 5 U —% —f5D
SRIGIERIERAEIR, e ' —& — KRz —RdFl (Baumlein et
al., 1991), FEAHIAN TOIEF R EEE 2551 5,

Intervening Sequence

DNA 7 b —=2 7 ORI & 7-fid s,

T-E9

T R (Pisumsativum) D U 7' —Z-15-" U VA NVARF T T —E
INFT =y hEa— K95 RbeS2 1510 3K i IERIFR fE ik
(Coruzzi et al., 1984), #55 DAL L N MRNA DR Y 77 =/ b & 354
ERAE

Intervening Sequence

DNA 7 & —=2 7 ORI & 7= fid s,

aadA

FNZUARY L TNT HRD 3"9)-0-X 7 VATF NN T AT =T —
Y (727U ay RS O =2— RS (Fling et al., 1985), A<
IF )~ AV ROARA NS A D UEE 5T 5,

15
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#£1 Kz A 3 o2 xOEHICHAVWE PV-BNHT508701 O&RERKEE S D H

ok K OBERE (o & )

LD EES

| H ok B O e

T-DNA Il 58Ik (AL X & A T 7 2 RITITAFAE L7 WY)

TS-CTP2

> u A X XJ (Arabidopsis thaliana) ¢ 5-= / —/L E /L EL L 5 2 fig
-3-U UEEEREES (EPSPS) DIERKAEIE~TF Nz = — FL T
W5 ShkG &faf DX —7 7 4 > 7HlS (Klee et al., 1987; Herrmann,
1995), HIWE B 2 ERA~ L XS D,

Intervening Sequence

DNA 7 b —=12 7 ORI & 7= El s,

P-EF-1a

v rA XF XJ (Arabidopsis thaliana) Hi2kD K [X1- EF-1 alpha i# /5
ToO7Tae—4— U—F—KO k> (Axelos et al., 1989) TH
HEAGF DR AN TOTE BB 5-1 5,

Intervening Sequence

DNA 7 b —=12 7 ORI & 7= El s,

E " 8.FMV

Figwort Mosaic Virus (FMV) 35S RNA ® x>~ % — (Richins et al.,
1987), FEARRIIN T O G % =8 % (Rogers, 2000),

Intervening Sequence

DNA 7 u—=12 7 ORRIZF|H S i-fiisl,

B-Right Border Region

A. tumefaciens 13 DNA fE T, T-DNA 21529 D BICHIH S5
FABE RS 2 & T (Depicker et al., 1982; Zambryski et al., 1982),

Intervening Sequence

DNA 7 u—="2 27 OFRIZFIH S i fids 1,

1B _Border (32 5Kl 1)

"2p_promoter (7' 1 & — & —)

3| -Leader (U — & —il %)

4TS Targeting Sequence (% — 47 1 > Vi 4l)

5 Cs-Coding Sequence (= — K1)

"6 T Transcription Termination Sequence ({5 #4#5 T 31)
7 OR-Origin of Replication (£ 4BA 44 E1k)

8 E_Enhancer (= >~ 2 )

16
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@ BB T LUK~ — D —ORBUT LV EAE SN D EAE OKEE L VY%
EAENT VAX—MEHET L ERHLNE o TWAERE &S
HT %6130 E

AHHZ A = 7 & %%, S. maltophiliafi & Dt ZEdmoiE s FIVEA SN TED
ZMON94100 DMOKE B A B L T\ 5, tHZAMON94100 DMOZE H/E 1L, AHAH#
zﬁ%aﬁf&Z’ FHID A A A 59 5,

BAND T N i/\ﬁkz‘~ﬂ? VUORDBRERITH Y | SRR R R A 5
é‘i T LT o T, BRETEMZ <Y (Ahrens, 1994),

KK R B A T VT F R TEAES N HUZ MON94100 DMO EHEIL, Y 3%
AT NALT DEER TH D (K 2, pl7), P I NXZ OFEFROME T A T UEE

& BRELIEMED 220y DCSA (3,6-dichlorosalicylic acid; 3,6-2 7 & ¥ U F/LHg) & /L
LT VT B R (HCHO) & 72 % (Chakraborty et al., 2005),

FEERIZ, dmo B FOBEANIZEY XA X, b~ b, YA XFAFKORZ 2|5t
UBRELHID B o RMEMT B S 72 2 & A STV 5 (Behrens et al., 2007),

7k, dmo IR FAFBLT LB FHBMAIEM THY . I Z~TIEICESEH—
flfE IR OB A Z T TWD R (A Y v 7 RFITERLS) 1T 4%KE (XA X, VEK
U\T\W%Uﬂ/2¥ ) DY WTHORFE S ZNENOHE —FEHEONRTHEH L
756, DBEOEMSRIEIENET B2V s Tnd

cooH NADH -} H* NAD* coon
a OCH, cl OH
+ o, + H,0 4 HcHO
al W ZEMON94100DMO EH &H a
SR % (dicamba mono-oxygenase) DCSA
(7FEH (FiEH)

2  24ZF MON94100 DMO & 1’8 0 IE & s

3 RN FEH S NS BUTAR D HER R OB D EEIT A AT V4 MR SHHTIRIET 5.,

17
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025 MON94100 DMO & & 725, BEEND T LA » CHEo T X 0 iERds| 2 e
THMENEHETT 5720, AD_ 20194 8GR SN TV DD T L L7 L ANZDONW T,
FASTATL 7 L= U X AR OS8R 2 8 7 X/ ORI R 21T -T2, = Dfk
K. BT L vr s SR ORSNITERD bl o T,

@ HEEORONHREEMSELHEITLONE

DMO EHEILX., U U NCEWRREZ R T2 ENMmbiLTn5, DMO EH'E
D FIHERAL 12 B9 2 75T (D'Ordine et al., 2009; Dumitru et al., 2009) 7> &, &R
VIR LTAE A (B VR % L L E ((COOH), A k3 L3 (-OCHs) KU 1 m fk
(-Cl) ZEte7 = =/VE%E b ObEW) 1. DMOEHEOKE L 2 b a[REEN H 5 &
BN, A a3 UuFFRIIBWTZ e kEEle T = = VBRE L OLEDIT
SN TN, KRIZ, ZaaERann, BARFIAERDA MU EEE
Te7 == VB E LA MRBRE SN, ZOHF THEMICIFEEL TWh H{EaWH
Tl BEERNZ Y B BRI L TV D 0-7 = AR (2- 4 ¥ V2 EFER) TH DMO
BHEIZE > TREI SN2 & 23R STV % (D'Ordine et al., 2009; Dumitru et al.,
2009),

B A X BA 3 T2 2R THRILL TV 5 S MON94100 DMO & HE 13,
PRI D DMO BB HE O 7 X/ BERes & bl LT, N Rl LFEHD A F A=
DERZIZT T2 MEASNTND, ZOMAIMZ, B4AMR DMOEHREDT 2/
Fepcsloo 111 FHOT7 I /B (KB AT FT 2R TRIAL TV HHE
MON94100 DMO EHE TIL 112 &FH) W U T h 7 7 Vinb U AT A U ~EH I
TWb, IHIT, RbeS KN ISHKDOT X VR ETU VSN DR 2T 72
J R BES VP N RERICFE > 72 b 0D 2 FENFEAET 5, LacL, N RS
NH2FEKNIREROT X 7 BBOAME NN N ARBISAINE 7277 I/ BB,
DMO & B DOARBEERAL A & SEARRHER (2B TV 5 728 (D'Ordine etal., 2009), Z 4
HOT X/ BEELYIOE L DMO & H'E O, TEME &K OSE R RSB L &
EZzbhT,

4 AD_2019: COMPARE (COMprehensive Protein Allergen REsource) 57— 4 ~— A |24k S 41T 5 Fl817)
OIS ND T —H =T, 208107 I /BRSNS E £4 5 (2019 4F 2 A 20 H FH),
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NSO LG, hZE MON94100 DMO & 8 OFSEL23ME = O R I B 5
ZRIFTZ LT nEEZ NS,

(2) XU Z—IZHT DI

A4 AR Ok

Atz A I v F 22 OIEHIZHW S 72 PV-BNHT508701 1%, Escherichia coli
H3kD 77 A 3 K pBR322 (Sutcliffe, 1979) 72 & & b LITHE I N, I, £ 1
(p14~16) (ZFe#E L 7=,

=S S

DO 7 X —DHaFE N O Fe i 4]

Kz v A4 a2 xOFEHICHW S PV-BNHT508701 @ ¥ £ %01%
17,248 bp TH 5, 723, PV-BNHT508701 D FAlFI LB E L 2 (27e# L7,

@ FFEOMEREZ AT HIEERYN S H5E1E. F OFERE

E.coli IZRIT HHERENR Y X —Dik~— I —BIn L LT, xA~A o0~
A AR DMEE TG 5 nptl Blfa . KARTF )< RA ML B
~ A KT DA F 595 aadA & s 0% T-DNA | FEIAMIFE L TV 5,

@ R H =DM DO N NG 2T DAL O I
ARG 2 —DIRYGMEITIN S TRV,

(3) HEfnT-HHHa 2 AW OFHRL G 14

14 1EENITBA SN TR ORER

18 ENIZE A 417z PV-BNHT508701 ORERCELSE 1T 1 (p14~16) ICFLE L 7=, £ 7=,
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N7 2 =N TORGIROMKER OALEIL, X1 (p13) (TR Lz,

7 fEENICBA SN EROB ATk

PV-BNHT508701 # @ T-DNA | X IXT-DNA B 2 7 7 e 87 5 U 7 AjEIZ LV |
WK A I & R 65037 DIRHHIZE A L7,

N B G X AW OB R OO

O EErIBASNIT-HO®RE D Tk

ekt A 3 v & R FE 65037 OREH%Z PV-BNHT508701 % & ¢r Agrobacterium
tumefaciens AB33 #k & ILEEFE L7, AT TF /) ~vA T, B 74 FF TV LROUTF
TNV e T T T UMEERT AR Y REHERR S a0k 21T o
775

@ BMOBANTENT 70y T )0 MEDSEIET 7 a 07 Uy LAOERK
DIRAF DA

ANN=D ) BN UTCEEHIC J 0 | IREEHIC WY 7 e s 7 ) U LE
KEFRE L, DI, AKX A 372 X0 R AROFE I\ T, IHEES
HUZ VN2 PV-BNHT508701 O AMAME RS I 2 1510 & L7z PCR oHr 21T o 72 & 2 A,
Az £ A T U)X R PV-BNHT508701 O SMAIE A& GEISR 1 IAFAE L 72 o 72 (3]
WEE3)y 2D NS, A Z A I 7T 2 RITHEEHICHWET 7 a s
77V T NERITIRAE L7202 & 05 ERR S avTe (BITREEE 3 0 Table 1, pl1),

@ BREPBA SN D, BASWIEROERMOFEIREZ MR LT
R, FREEIZSGRER (T U750 € DM oo LW AR M R BRI S B A2
LT D T DI BT/ E TO RO

TR S - F B (Ro) 2 HAE L. Rt Z/EH L7z, RotARICBW T,
1 =2 t°—® T-DNA | {8l A A L. T-DNA Il & 77U MilE{A% PCR OV 7

SINFEFET-Z L2712 L, FOHNE T 2 M2 2T RiELY . DNA ZHiH L PCR 4TI V=,

20



MM KV EIR LIz, £ LT, AR & ARG O EIRE R & 2 f5iE
(ZHRREHNC A R B A I v T 2 R &k LT,

Az A I T F XX OBFERKEZK 3 (p22) (IR Lz, 728, REFFORZRIE,
5  RsftfREO R AN SIRAET 22 TORMERINRETH D,
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[5082S & FEBATR]

Az A I VT RDFMKA

[#A B> & FERR]
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(4) MIIPITEN LTI DAFAERRE M OV Y B2 IR I L 2 T E B O e

O BASNTBRmOER DS 250

AAZ B A 3 7 F 2 2O T-DNA | I YOAR FIAFET D E 0 Z2 X5 7
b, AHHEZ A I 7S X KD BCiF1, BCoF1 o TY BCaF1 AR (X 3, p22) 1BV T,
T-DNA | FHI D 7y BlELL A 70 A e e Toobir L7z (BIIREEL 4),

RERIZ T 5 BCiF1, BCoF1 KON BCsF R Z AR T 57910, I ER#H S
NI bfEfR Ry #HAEL, D% TH D R HARIZIVT Real-Time TagMan
PCRIZ LV, T-DNA I #8lk% A€ TH L. T-DNA Il Ik OCSMAIE R8I A & 72 72
VMER 23 L=, Z0%, 2RIOBEFHIZE Y RettRAE(EH L7z, =L T, T-DNAI
fHIZ AT THT S Re it A T-DNA | fEIE Z & 7= 2 W IR B A 3 7 % 2 R/
(RP) & AHL L C, T-DNA I fElk & ~ X TH T 5 RaF1 (CP3878 x 65037) A & {EH L7,

RsF1 (CP3878 x 65037) fit{t:> 5 & T-DNA | fElk 2~ THT LK L RP & & 23hL
L T BCiFy X 2 fEH L 7=, BCiF1 4R (2 3V T End-Point TagMan PCR (2 X ¥, T-DNA
| FEIR D S B b A fifERE L 72,

BCiF1 XD 9 5 T-DNA I i8Ik 2~ THT LK L RP & 42l L T BCoFy AR
ZVEH L7z, BCoF1 HEARIZHv T End-Point TagMan PCR (Z L ¥ . T-DNA | ik o> 7y e
AR LTz,

BCoF1 XD 9 5 T-DNA I i8Ik A~ THT DK L RP & % 42ld L T BCaFy AR
ZVEH L7z, BCsF1 HEARIZHV T End-Point TagMan PCR (Z L ¥ . T-DNA | figilgk o> 7y e
AR LTz,

Z ORGSR, FERIE & HIFHEORIZ T A ZRBEIC X DFGHFRIAEEITRD b
ol Z E D, ARG IEA T IVONBHEANC P EEFICEE LTS 2
EDHER S NI (R 2,p24), L7=3»> T, AR A I U F % %0 T-DNA | G E
Ytk BICIFEL TV D EE 2 bz,

23



2 Az A I U HROFERIEFRICEIT D T-DNA | FEIR O 7y BfERR e

1:1 D45 Efk
fEat SEHIE SEHIE WIFHE WIFHE
iR ﬁﬁ;%{ kot fe s (=43 v 2 pfiE
fE AL AL &A% fE A%
BCiF1 347 167 180 173.50 173.50 0.49 0.485
BCzF1 484 237 247 242.00 242.00 0.21 0.649
BCsF1 435 211 224 217.50 217.50 0.39 0.533

L3I 1% End-Point TagMan PCRIZ X 0 . T-DNA | SISO A 8 2 g7 L 7=,
2BCiF1, BCoF1 } OY BCaFy A 45 B L= 4Bl 2 1 A 3l T L 7= (p < 0.05),

6 AFICEHR SN EHITR AR ONADOBLITZ AAE V¥ MR AHIIRBT 5,
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@ BASNIEMOBEIY O =2 ©—H R OB A S NI ORI OB
ZRI DD L ENE

KL B A I U FZRICBT HEANEETO 2 E— L OBAIE M, ~7 % —
m%@#%I%ﬁMﬂ@ﬁﬁ WG NBR T OEBHRICI T DIEZEOREN &
FRDT0Iz, WS —27 = X (NGS) fifdT” I ONZE A TE AR 18I PCR & UM
%@aﬂﬁﬂﬁ%%ﬁm L7 (BIERE L 5),

NGS gt ClL, 77 7 A MELTAW 7 7 LRSI O EED> B 150 bp -0 D
K%, 27 ) DO 7 i OUREESTS DL b)) TR LT\ b, Az &
AT EXRORBOIFRIZ £ A a0 F 2RI L2577 5% NGS f#Tic
A U7 fE R, Az A 3 72 % (ReiEfL) T 70.8 Gb (JUEE H 4 80), xR
DIFFAHLZ £ A 3 7 F % R T 161.4 Gb (JUR Al 125) D ILEH 23 et S duvz (3l
REE5 @ Appendix Table 3, p4l),

AT U 7= M HEAC 81 42 C & PV-BNHTS508701 ¥ fEfd4] & FRA° L. PV-BNHT508701
BLANZX L TCT 74 A2 b LTEER, Az A 3 U F X R TiL 2 >OAMHEE)
K S iz (BIIREEL 5, p26 K O Appendix Figure 4, p46). Z 1 H13ZF i Z 18 A& s+
D 5 K 3K & & Lefd 51 T (T?)o 7= (BIMSEEL 5 @ Appendix Figure 27, p77-79), XD
MM 2 A I U X R Tk, BEAEBIIRFE SN2 o7 (BIUSEE 5, p26 &Y
Appendix Figure 16, p66),

EHIT, i LA Y4 C & PV-BNHTS508701 BdAICx LCT7 74 A b LT=
i RAIZFUVN T, T-DNA | B D TUR T R AS 80, HAKfEAY 43 TH Y. T-DNA |
TEIRDO BT ORI S TWD Z & 3MiEgd S 47z (BIEEERS @ Appendix Figure 4,
p46).

ETZOMT NG, A Z A 3 7 Z RIZIL PV-BNHT508701 (2 H13k -5 4}
mﬂ%Eﬁ T-DNA 1 figJik Je N2 DD IEE X 72 BEFN D3 S AL TUVRN 2 & D3

I NT- (BIREES O Appendix Figure 4, p46),

TNGS f#brix, AT E NS A A v T r~T 4 7 ALY, BT ry MELRSOS T4
VERRAT % ATRE & 2 #5647 Cdb 5. NGS FRHTICHVTIE, 75 7 A ML LEERBEDOY TG ) b
DNA DELHIZENTT 5 Z LT, &5 ) MMENT 21T 5, KIT :h%®77 x/b®ﬁﬁmﬂ%$
Z L. T-DNA G & 5 1 O NFEMERCSI & DB A A i ET % = & T, T-DNA Sl A Sk
&Uﬁ@i@ #ilmﬁﬁﬁﬁﬁ%&E¢6Mwwwmlmu)

TR 7 ) L EOFTXTOHEHE ﬂbfﬁﬁﬁﬂ®%ﬁ%ﬁ@ﬁ01w6#®ﬁf Z DO H B D
'BMLT%M&?AT@%MJWA%@M?% EDARETH D Z &S S TE Y (Kovalic et al,
Zma\Kﬁ%fi1:t—fff?é%ﬁ@ﬁfiLb%@mEV%hﬁkLT R ES 75 L
(270 % R CHET 21T > T D,
® Bowtie 2 v2.3.4.3 (Langmead and Salzberg, 2012) (Z & ¥, 30 bp LA LD fElsk T 96.6 %LA L OFHFEINEDGRD
BV Bl ARk LT,
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PLEDFRM NG A Z B A a0 F X 2O 7 A 1 5 AT 1 2 8 —0 T-DNA
| BEIASHIA £ TR Y . FMAME R EEL & O T-DNA N (8l S o X7 2 — |2 Hskd 5 3E
B2 NI A STV WZ E 3R S v,

Flo, AR B A I U FFZRITBOTHRE SNCEAEE T G HEE & O eE
BB kE U, SRR R PCR & O SEELFIFRAT 24T o 7o 5 5. B T-DNA | S 03
MAIILTWND Z &R STz (BIEEELS @ Appendix Figure 5, p47., Appendix Figure
6, p48~49 } U* Appendix Figure 7, p50~54), 7235, AAHR A 3 v T Z R IZBIT 5HE
ANBB T OFEAX % X 4 (p27) 12~ LT,

S HITHEEAS (Rs. RsF1 (55076 x 65037), Ra. Rs M (N Re HEAR) OAMHAZ &1 I

F B 3 X G LTz NGS FEFTIZ VT, T-DNA T FEIRS 2 L CRARICEZ L TV D
T ENHEER & Tz (BIMSEEL 5, p30 1 ONZ Appendix Figure 4 K OF 12~15, p46, 62~65),

26



5' Flank 3' Flank

P-PCISV
L-TEV T
TS-RbcS
CS-¢ 28 dmo
T-guf-Mtl

B-Right Border Region r1 T
B-Left Border Region ri

5 4 KAz A I X XOE B OB

KM Z B A 3 7T Z R OENBE T R ONEERS OB Th 5, BUIAMELZ B4 3 7 & 2P ORERRESE DR E D RALE LB DO Z R LTV D,
B, AHHAZ B A I U2 RICTB VT HROE AEE 7Y PV-BNHT508701 & —£ L 72E A CTEA SN TV, MHo )] oFRZiL, Azt 3 v
X 2 A & 7= B-Right Border Region & U8 B-Left Border Region 7% PV-BNHT508701 & thils L T 2o CWD Z L A2 BT 5,

10

KB RLH S N FBUCER D MHER M N A DO EARIT B AT ¥ MRS HHITIRE T %,
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@ Btk BITEB A E—PEL TV D5EIE. TROEHEL TW 208N T
WD DR

13— D THY L (MIVREEF5 D p26),

@ B)DDIZHBWTEEINTIR SN DRI DN T, BRSO T TOMEERE L)
AR TR B DL ENE

A2 A T 7T F X OEEAAR (Rs. RaF1 (55076 x 65037), Ra, Rs M 8 Re L) 0
ik Ty A&7 ay NMpraiT, 0 MON94100 DMO EHEMNZE L
THILL TWD Z & 2R Lz (BIIREEL6 @ Figure 2, pl4),

F 72, 2018 I KETIT 5 721 GABRIC BN T, 4 KIE TAEF L7 RsF1 (55076 x
65037) HARD AL £ A 3 7 F X RDOBEOY T2 I L 5% MON94100 DMO
EAE ORI EEL ELISATEIZ X 0 00 LTz (BIUSEE 7). ELISA Z3HT OFER, Ak
24 I TF X XOIEITBIT S KZ MON94100 DMO & I DR BIAFED BTz (3 3,
p28),

#£3 ALz A I UF X ROMEITEBIT ANZE MON94100 DMO EHE D
FBIE (2018 4, KE)!

e FEE (SE) LOQ/LOD
4014 N B L »
L T i (ug/g DW)? (ng/g DW)?
e 3 TEHA 3.1(0.25) 0.094/0.008
2.7-3.6

LERR & BRE U 72 R BB,

2EAEOBERITHEM O 1924720 Opg TEESN TV D, FHHE, s
J OV (Fe/ M- Fie KAE) 13 4 S OFRERIX [ TR S 41TV %, SE=ITEERAZE, DW=
W,

#LOQ=limit of quantitation (7Z f#FR5), LOD=limit of detection (f HiFRAR),

WARRICFME S NIZERIAR D MR R ONEDOEMIT AARE ¥ MEASHITwE T 5,
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C>ﬁ%wxwﬁ%%®m@W%%@mLf%léht#%ﬁ%é@ﬁ%%tﬁ
EINLBENOHL5A1F AR DO H K O

BN SN OBINIIMEEL [HE & T HEEEIX W=D, U A IV ADREYLZ
DO AL H U CHABMEY) S S LD B iudZewn,

(5) EA=T-HL# X W DR H K O O 7RI ONZ 4 & DJRHE K OME

Az A T 7T HRF, AL A T T X RITRERISHE A AT 7T
A ~—% v h%&Ff L. End-Point TagMan PCR |Z & 2 #iH K OGBS AIRE T H 5
(BUASEEL 8), MEICHWS D DNA #iX, PCRD 1 %729 5~20ng THDH =
EMHERIN TN D,

AIEDOFEREEEICHOWTIZ 40 o PRI Z £ 1 3 7 &2 2 R OFEMAER 2
A T Y X & CHEERRR AT - 72 (MRS E 8 O p7),

(6) B EXITEEDET L8 O L O

O BASNIEROGEHEY ORI XV 15 S AR U E B AR
PEREN DA AE S

AL Z B A T 7T F Rx~EA ST dmo 81513202 MON94100 DMO &
HEZRHTHZ LICL 0, BRERITH AT A& 53 5,

@ LUTICH8IT 2 AH R SUT AR FEIC OV T, Ba IR =Y & E
FDRT D08 LOM & DM OFIED A K OMEN & 555 13E OFLE

Kz A I U F X 2OE T2 A T U F ¥ X 5F 65037 TH Y, EH
AN F13LZE dmo E i FTh 5,

HEETHLEA I UTZRITNT, RHEATREZRITIRAE TdH % B. rapa. B. juncea,
B. nigra, R. raphanistrum, H. incana }2(}S. arvensis 23O [EICAFIET DAY, ZZHE]
REZRIER DT IR BF AR ITAFTE L7220V,

ﬁmﬁit4aﬁf&*:%ﬂbt&%mmﬁﬁ%i tZE MON94100 DMO &
HE4%a— R4 58I+ ThHoDH, F—D2-(1)-12-0Q (p18~19) e L= L 21T, &
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7% MON94100 DMO & A& O JE R M IFIEF 1T Em < . ERIZEBIT 2 NTE
PR EIE LT 0Nz, FHEOMNBESRICHEELZKIFT Z LidhneE
b, £oT, BZ dno BB IC X 2808, BE Lo EOEH AR
ThDHEREHR T o ASIPELSNI K 5 ST TR IR0,

X5, Rz A 9 U & RV THILT % %% MON94100 DMO & A&
OB, TNETICE LY L b oS — 23B89 UL BRI 55— FR i A A D kR
TR ZITWDBREHD T o NP E HF CHELL TWAEHEOHRE L F—Th
Do ZIVDDIEMIZIBNT, & DMO & LENEREHF S F v /NfE LS o A B 7
ISR PRI Z 5 2 T L D ) IV, 202 &b, BRERTH
VKT DMMEDMT B ST 2 L ARV TR, A A I U Z R oA
B SUTAEREFRREIR. B A 3 U T2 ROHEHMEZEBZ 5 b DO TIERWEZ X HiILd,

L7=Mo T, Atz A1 3 U F 2 2OREEFSERBRZIT 5124 7> Cid, EH
PR SO AEREE I O W T DT — 2 & WS I A ARG A3 [ HE CTH
% & LTz,

¥, AfHEZ B A 3 U Z ROBEEZSEREBRCIZ, LTOHEZHET D TE
ThH D,

OREK OB DR, @ BURDBE M (BANE), @ B OFRMER Y A X @ Ff

TR, BRIME, IKIRVEN OS8R, ® AFEWEOELME

3 Bin i EWEOHEMFICET H1EH

(1) fFHSEDONE

PREEIEIG IS T D, R, R M OBEIEIE NS 20 SIS RE 24T %,

(2) HEHEDITiE

FITTEH « 2RO IRAE ORI PET A=A /N 1| 4717 25 4t

B BARE Y MRS R 25
fE I« KGR A NS 20254E 12 H 31 HE T
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1 FEEETS O

(1) #HE DO BT 5720, WREEHES ARV T L 527 = A&k
BELTWD,

() FREEIZS TH D Z &, HAEFIIIAZEILTH D Z & R OEHFEEHE DORA
R LT ER A oW aTicii Tn b,

(3) FRBEIZIS O L7otlR, w5 5, MEEICfIE Lo, Az eA 3 v
A RO HEWTEHFICL > TRETHEOOWNGEREL TNDELED
2. Y%t A I U X XOREEEHOIN~DOFH B IET 5 720 D% &
PKRFRITRE L TV D,

(4) WRBEZSELIE, AEM ORI A B S5 72D OB RfE 2 5% & L T\ 5,
F7o, BT A2 R CE O Z LI K Ve o E kT 5,

(5) FEFEIRE M ORI IIP S 2 AW BER IR 25 U 5,

2 [REEES COIFEEHE

(1) AHHLZ B A I U F Z R KRGO A 3 U F 2 RSOOSR, TR
HEFHNTEBT T2 2 L 2/ RICIZ 5,

(2) Az v A 3 v X R EREEISEOSMER L. JUIRE T D513,
WA I UF X IZBNRH LA WIEEOREIRICAND,

(3) () IT XV EMIIRE T 2 GG A IRE | AL Z B A 3 U Z R OFEEHE
THIT., YLk A I U FT R ROHBEAROYE A 3 7 F 7 3% REEEESN
[ZHPATEIZ LY . HEFEICNELT 5,

(4) FREfEIZIG CREH L7oMb, a2, BAEIT, EEK T2, REEIZIGN CUes
TAHZEEILY, BRETICREIZ B A1 3 U &% 2 DREEZSE DI
BbiiahsZ L&kt 5,

(5) MR D AKA T HHEREN T IR SN D L 91T, il OMERe R OVE
AT,

(6) (1) 5 (B) IZHBIF A FEIHIZHOWTH —FEF AT H HIETFI® 5,

(7) WRBEIFS AL O LA REOZEICTER L, A 30T R &4
REZRAITRE DI KFE K O A 3 7 F & X OEM D REEESEL (B H % bR
) THERB SN AMMLZ BA a2 R EOZHOAREMEN & F - T 6
(ZI3, JEKEER R OREEE IR D b, RD REXHR 25T 5,

(8) EMBIHEMEREBENET H2BZNNH D LROONDICESTLHAIE, BIC
TE DB B RS E | HODITRILT D,
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() KiBEXT £ O LT HHICK DB MEMFEORBRKICKIT D IFHRIIEEDT;
%

(4) EMZRENMERBENET ZBZNOH 55 G5BT D EMEHEIE L1
%178 O E

VR L B I 8

\\\>ﬁ7

i

WNO

(5) HEBR=EFE TOMMEULH —FEEHFENTE SN TV DHEREE &SP OBREET
DA A Dt R

(6) ESMZIBIT D HEIZET 2 1FH

T AVE T2013~2018F D I K [E L O F X I B THER 63 7 AT DI1E 5 TAGH L
AT FEZRXORBRPITOILTNDN (3 4, p33). *ROIEMELZ A 3 T )
AR e U CAEMSRRMER L 52 5 X9 70 MiEIIHRE S vTunan,

B AT A TV T ROWINCBIT DHFHETEITUTOLEY THDH (K
5, p33),
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4 FESNCBWTARMEBZ A I VT ZRXDIEERREIT > 25 OB KT

[E12
I 125 DH
2013 14 o d
2014 10 g
2017 10 o d
2018 29 KelE S A
5
#5 AR Z YA I UF X ROMWIMNIEBT DR TER
2019 4F 8 H BifE
HEES MR A OFEEA FR 5 Rr
1) Z {5424 (Health Canada) i [HEETE]
1 2B RET (CFIA) BRBE - Akl (5T E]
KIE %A (USDA) BRI [ TE]
KIE R = 3T (FDA) =i - fk G R
F—ZARFTYT e =m0 ——F L R oo [ TE]
B IEERRY (FSANZ) i
10

(R DR M ONBEDOERITAARE T MRASHHIZRET 5,
(R DRI M OB DERITAAE T MRASHHIZRET 5,
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F HB Z L OEMBRRIERE O

F—D 2-(6)-@ (p29~30) Ttk L7 LB, KMz A I VX RXOEED
FE L BA LB FORMABRE L, Az B4 3 0 F 2 3% REE IR
THEAT D58 OAEMSIRME R Z AP PR UI AR ERET — 2 Z 0TI
PRI L 72,

1 BAIZRT DEAMME

(1) Bz % REVED & 2 B AT 5 DK E

A3y FExIE, BEOREIRO X5 R EBENC ADOFERINZ 55 Hlk T
FAEBLHELZENHOLN TS DD, HROREE O HHUIZEA L TAHERER
\CBE B2 5 X ) e TIiE7e < (OECD, 1997), HARSGM T CliSa AR A L
A LHALT L2 EITREETH D & STV 5D (OECD, 1997), DO2EIZIHBWT
X, A 372 ROAUMRECAMN O JF & ORI CTOREAE (JE/K 5, 2001)
R, EhbA I VT EXROBMABKRZOR DL TOEERHRE SN TND
(Nishizawa et al., 2010) 23, &1 = ¥ F ¥ R T HARBEH OTEKFE L BOE L TEWS
MR A R IE T84 X 17 U X F Y (Solidago altissima) @ X 9 722 K44k
& LTI s TuhRyy (B k- B4, 2002), SEESIC, S[E 0 & sE Bin v
3,658 HANZEHWT 2 FRICOIEV A I UFT I ROE=F )V THEEZIT- T2
FERN G, EHET O ZIENEBIC L - OMEA R IEmRICAERT 5
A3 F X FEFOHERERRNEECTH D Z LIRS, ANBPIEELO 72\ B RS
TICAERET A 30T ZRIL2~4FTHEKET HZ ENARB I TS (Crawley
and Brown, 1995),

UbDZ et B4 3 02 RTEMCADOFRMNZ S5 Il TIEAEET
LS00, AOFENIFEAEMZ LRI TIXBIA 23T D EBA TR
<. RIEHIFSKFED K O 1B S 2 AF D rTREME IRV &l S iz,

KM Z A I U 2 R, ZE MON94100 DMO & HE DFBUC L v . AL
HIO A ST B E BT 5, L LN, BREAID D O8N EE
ST WHRSE TIZBWTRERI O U ANTECH L Z EnAff 21 3
T A ROFEINCBT DEMEEZED D LT EE LN,

INETICHNZ TR S X F—EEHRROKREZZ T TV 58/
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Mz 3T EZRE, WITHOREAIMMEEZ AT 26O TH D, KB EZZ T
ASNTBIE TR Z A I U T X R LD OREOEMSEARIE~DENA T
TWRNT &2 FERRICHERT D729, ﬁﬁéfimmﬁﬁﬁ@ MK EER Tl
2006 FEN D ENEN T A T U F Z R OEg AW E D IS 361 2 4 F FEREH A
Zoiffife LTS (ESZAFZE B RS 1A N [E L BR BEAF 9T T, 2018; )ﬁﬁVkEé,ZOlSa; =32
KPEA, 2018¢), T FE TOREMRR G, BT I VT X XOEEIX
5 LR & — E LT OB BN VISR S AL, SRR e B INS04F B 1 O M
RN EnD . EIGEBRRHCZIENE DT FICHEK L, FOAFTHRAITIERL
TWRWEEZ BT 5 (Katsuta et al., 2015; [E SLAFSERE 365 A ENL B BL b 22 P,
2018; MK PER, 2018a; ALK EA, 2018C),

AL Z A I UFTZRE, INETICEHE —FEEARROKREZZ T -8B T
m@zt4aﬁf&zkﬂﬁ’@%ﬁméﬁ”%ﬁ#éo_® ED, TERE

CZENELAEBLIZELTH, BRICEASN TV AEE izt a o)X
*kﬁﬂi@ . EBSGITIC %Lt@i HHZIERSED Z EF VW EB I ON
a3

ULEDZ e, REMZ A I 0T FXOBEITBIT HEAIEITIERT
A IUT IR EETRNEEZ LN, A A I U T ZRPBIRESHTER
Bi C—EDIEREEE LR A - REEHIS T SN D Z &0, BEIZBIT LS80
PEICEER S 2 A SRV B 2 52T % ATREVE D & 2 BF AR B S5 1R E S L7200

> 7,

(2) WHED HMALHINE ORI

(3) WAL LT S OFI

(4) EMZERIEENET D BT OA B O

UEDZ &b, Az A 3 U T 23003, RESNIRE T EDOIEEE
AR A T2 REES SR DR, RE . R ORERET O 2 BITRET 5
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IT#OFMANTIE, BE BT 2ENMEICERT 2 EMS R E L LT 562
Nz fllfra gz,

2 HEWEDOEANE

(1) B Z =T 5 REMED H 5 B AW S DO REE

A AT FFEIIE, BEWETHDL N UBE DTV ay ) L— R
HENTVS (OGTR,2008), LU, Az &A1 3 T F & % DfEE (65037) I
MR BRI KXV EEOERENMIKKBE IR/ — T RETH D,

Az B A T 7 FZ 2P T ZEMONIS100 DMOE A A FEEL L TV 5 28,
DMOEHEITAEWE L LTI TE 6T, BT LSy L EENIC
%u@%émw%ﬁé@m ERHEREINTWDG (FE—D2-(1)-2-©), p17~18), *
7o, F—02-(1)-2-Q (p18~19) II/R L7z & H 12, WZEMON9I4100 DMOZE FIE 1LY
ﬁxﬂ_ﬁbﬁgﬁﬂi%ﬁb\/ﬁxﬂk%m%_éufé@%mféwg%%
BET 20D HEORBMRIEN L CTHICEEWEZEAT L Z L
Tt E2 55, FERIC, WZMON4100 DMOE HE N /L Y VRS 7 v o
VL= OEEIIEERTTZEHEZITLN,

L7eio T, AR B A I 0T Z RIS EMEOREEEZES LT L
(TE 2 AR A 30T F RPRE S HVIZBREL T —E DIEREH & 2
RIS TN SN D 2 b, AFEMEOEAMITERNT % AW SRR
3T B ARENE D & D B A EMEY) S IR E SR o Tz,

(2) RO HMALHINE ORI

(3) HEDA LT I OFHM

36



10

15

20

25

30

35

(4) EMSERIEREDET D BT O A B O

UEDZ &b, A2 A I U T 2 RIE, [RESHIZRE T —EDIERE
Wz 2 T2 BREE S ISR 1T D 8EE . RE . EIRAUBEEE N 2 b IR 5
T2 OFAN T, AFWEOELMITER T 2 MR E 2T o2
(ESANRRE ]| RS g Wyl

3 AHEME

(1) #BEZT 5D & 5 B A FE O R E

TA T 0T H R &AM TRE IR AR T O N EICAFIE L2 To D | 2R
FLKIT 2 S RRVERC B 2 52T 2 FTRENE D & 2 10 D3 [ETE K O B AR BAE ) 5 1 3R
SRV,

B, OREIZSMT L8, 3T F 3L MR RDITRAE L LT,
B. rapa. B.juncea, B. nigra. R. raphanistrum, H. incana 2T} S. arvensis 2351 5 41

TW5 (7, 2003; OGTR, 2008; OECD, 2012; jE&H#R/KpEA, 2018cC),

(2) #BOBEHINA OFHE

(3) FEDAUT S OFHM

(4) EMBARIERE T D BT DA 5% O

LLEDZ Ent, R Z v A 3 752 21T, ASHEMICERT 5 WS HEr
WEAAETHBENITRW SIS,

4 FOfOME

B0 3-(1) (p37) IR LT LB B I TUF X R &M ATRE TR AR R
ORENAFIE LW oD, REECER T 2 AWM SRR 22T DTtk H 5
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DN ETER OB A TR E SN o Tz, — T B —D 1-(3)-=-O (p7~9)
(R LTIZE21Z, BA I U F 2RI OHBEISHMT DR O TR TéH 5 B. rapa.
B.juncea, B.nigra, R.raphanistrum, H.incana 2T} S. arvensis & Z3HE L1G D72,
KA Z A I 0T Z 3 L DOREICHAT DI ROTHFIED AZHE LT HE 12 4ET
DAREMED & HMIER B L LT, UTD 2Rz T, TORBEBE LI,

O MERERACDVE Sk L T B AR R O EHATE 2 BRE 3 5,

@ ZHIZ LV RE LTOEANBIG T2 b7 b TRISIARIZ L > T, 2358
L7k O EARED /N SdL, 2 DU ICKF L CTERT R
BEFEO ALY DR ARREOMFH L ENEL D,

@O HEFERRARAME Sk U Tl o0 B A A T o {18l (4T 2 IR 284 2% T REME

YA I UFFRIOREICHAAT DA ROITHFME TH S B. rapa, B. juncea.

B. nigra. R. raphanistrum. H. incana &2 O'S. arvensis & ZZHE LS5 03, 25D 9
B, HIRSGM T CRMET D alRertE A & 5 D1 B. rapa & Y B. juncea T 5 (OGTR,
2008; OECD, 2012; AH/KIESA, 2018c), L2>L., HIRSEME T T UHERE 2 Tk
T LT, BRI O ERRE. 168 OREBERRE N O FFa, BIEH DR
A, BUAEY OBRER, TEFALRR ORI, 08 O ZSHEBLFENT DN Ath DY) D
1k & OBEMEDORUENEGET D Z L NN TH D (OGTR, 2008; OECD, 2012),
FERRIZ, (kA 3 & x L L ORMERITIRS . RN Sz E L
THRMEMETT 25, & L IIREL 725 (OGTR, 2008; OECD, 2012), k- T
AR Z B A T 7T F XD KO L RZMET HE LT, EDORZMERITMEL
B SN D HEREOFRMEBIN N5 Z LN TRIND T2, MEBERIME S LTS
AREMEITIEVWEE X B NS,

@ ML VEHLIEHABB TR Lo T BISARICE > T ML
UTiEAE DO EARRED i/ S, ZH SRR L TAER T2 RBRED
B A B DR AT O MERHZ 528 A M4 rlREME

B0 LR 2 (p34~p37) TR L2 L D1, Az A a v 2 XOHEIC
BT LEMMER G EWEOEAMEIL, ke I VT FREFERNEEZD
N5, Az A I 7T RIS E dno a2 BT 50, BREAmMEE A =
U T H X OE N B E LY B, rapa D AHITBAL T H MO
ARELH IR B E IS BIZ R SR o 7= Z L 235 (Snow et al., 1999), A U < R
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Al B R T d> 2 28 dmo B+ DS BARHI AT & 7 1) Tl ] HERE oD 118 (A1 DAy
(R A T ATREMEI RN L B A BN D,

L7zio T, Kz B A 3 0T Z 23O EI ’igﬁé%ﬂw)iﬁ%@kﬁﬁ?ﬁ
L. T O B IR U TR AR TR OB A & BIRE 3~ 2wl Retd
kOEA IUFT IR ERKITENEEZZDOND, Flo, KA 3 '77“57
ADBENEEFECHAM LR D LITBZIIS WD, ZHEZ IV DEICE
B 28 kO OEREEFICIRE LT & LTh, A3HE L 7o ilmiafE O EARRED
M/ S D REMEITR S . S BRI KA L TR T 2 BERFEOH ALY O
B DHEFF~D BN ET DA REE RN EEX BN D,

R U7 ke oiitia i ofi . Z3HME AT REZ2 A RE & L CIRIFE DAY T & 5 FERE
Bz A I T ERZNETOEND, LLARNG, 80 1-(1) (p34~p35) 127~ L
X olc, BREAICHANTHETH D Z ENAKMZ A 3 7 X RXOBEEITE
fé%@i%@wé&i%z_<wobkwof Az A T T Z R LI
KL Z B A I U 2R L ORIA UMD, DAEO BIRGIFICEIS L TE S
fEL T mTREMEIME W EE 2 5D,

I BT, Kz B A I U F 2 2 OREHESABR Tl BEEHR IR T o
v NEPTRMETE S Z LI K MO AR A K S S TETH D,

UbDZ &b, Kz A 3 U F 2R EOREIZAERT DHROIT K&

IR A U T X ROLZHEC LY | BRI AEMSIRIE BN ET 5B
Nz Efllfrangz,
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726 RIWRBE 7 KT A X ABLIET (5E 4 IR T KTERT) 12881 D RBRT — & O FAEfEN
s K B R KR % i K. AR AR S JEGH ERCUS|
(mm) (C) (C) (C) (mis) Gii)
FEHIR | 1981~2010 | 1981~2010 | 1981~2010 | 1981~2010 | 1981~2010 | 1988~2010
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5 119.9 17.4 225 13.0 3.2 164.0
6 A 145.4 20.5 25.1 16.9 2.7 119.1
7H 117.1 24.1 28.9 20.6 2.6 147.6
8 /] 118.7 25.6 30.8 22.0 2.5 177.0
9 185.3 22.1 26.9 18.5 2.6 129.4
10 /1 185.0 16.4 21.6 12.0 2.2 134.3
11 /1 88.5 10.5 16.5 5.2 1.9 147.1
12 /1 49.2 5.4 11.8 -0.3 2.0 175.5
i 1343.9 14.1 19.6 9.5 2.5 1887.7
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