10

15

20

25

30

35

BhEk-2

B8 A T =R NG iR s A= e OSBREA 7 v 7k o x— ittt A 3 7 2 %
(Lackl-412D, Picpa-w3D, Micpu-A6D, Pyrco-A6E, Pavsa-A5D, Pyrco-ASE, Pavsa-

44D, pat, Brassica napus L.)
(NS-B50027-4, OECD UlL: NS-B50@27-4) HijEE5: DM

T T B R T T B 2 et 1
F— AR B DT Y 72 0 R L 72, 4
1 BEEXIIEFORT 20T EOREIZET DM o 4
(1) 8T EOAMEM T L OB RBREIZE T 20K o 4
(2) FEAZEDORET R OBLIR oo 5
(3) EHFII R OVERE IR oo 6

2 AR TR 2 A E OFTREEITEI T DAEH oo 10
(1) BEG R T BT T D B oo 10
(2) NI BT D E I oo 24
(3) BB AR AEMZE DT oo 25
(4) MIERNIZBA LT-ERO FIERIE R OV YRR X D T E R BLO L E
ettt 30

(5) BSR4 O K OSREN O 51 QNS Z 3L 5 DR E K OMF
L et 37

6) EEXIEEDET 0P EOFEE OFE. ..o 37

3 AR TR 2 A E O ITEI T DAEH oo 38
(1) BEFZEDPITR oot 38
() FEFZED TTIE oo 38
() EBEZIT LD LT HHICL DH -FEHEHEOMIBZIZIIT DI
BE D TTIE oo, 40

4) EWMBHEMERENET HBENOH 555K 24w 2%

B LT D 72 D DFEIE oo 40

(5) EBREFTOMHIIE -FEEHEN TE SN TV DHERE & FEEOBRR
BE T O oo 40

(6) ESMZEIT DM HEITBIT DIEH oo 40
s HE Z & OEMSIEMERZBEDTIAM ..o 42
1 A T IUT DAEAINE oo 42
(1) BEEZTDHARENED S DI AETHEY D DRFIE oo 42
(2)  FEED BARHIPIZE DRI oo 43
Q) DA U RT E DM oo 43




10

15

20

(4) SRR ENET 2B ENOFTEEOHIWT oo 43

2 B EE DFELEVE oo 44
(1) EBLZZ T DA REMED H D B AEBEMZE DR oo 44
(2)  FEEED BARHIPIZE DRI oo 45
(B) FEED A U EDFM oo 45
(4) SRR ENET H2BENOFTEEOHIWT o 45

3 AN <ottt 45
(1) EBLZZ T DA REMED H D B AEBEM DS DR oo 45
(2)  FEED BARHIPIZE DRI oo 46
(3) BB U E DR oo 46
(4) SRR ENET H2BENOFTEEOHIWT o 46

4 FEDHLDTETL oo 46

= ) ARTERE R DR AIRIAM oo 49
ZEFE IR oottt 52
R I B I 2 e, 61
T H Y L T I oo 64
B o B R R T2 e 67
BUTREEIE U 22 B ettt ettt et et 78

ii



5 EMOKERR
BREE KL

10

15

o — T A SRR KGR R i

b KRR R
AR HERES B

K4

ERT

K4

ERT

S22 12441

ENTKREEN B
FE k@ #
KIPESITHRFE—-TH1E1 5

=a—7 7 MRSt
LR B NES
WHATRHXWNET TH2E&2 5

TR R OW TR Z Z T 10D T BIs 2 AW 5% O OB X
D EM DEARIEDHELRIC BT DIEARARE2HOMEIC LV . RO LBV HEELET,



BT #H X WS D
FEFH DA PR

BG4 A = RAIRNARRIE A % OB EA] 7 L7k & % — Mt A 2
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A5D, Pyrco-ASE, Pavsa-A4D, pat, Brassica napus L.,) (NS-B50027-4,
OECD UI:NS-B50027-4)

BARTHME 2 AWE O | REEISICIT DR, RE, B OB NS 2 6 ISAHRET
5T F O ATy

AR TR 2 W% O | FrEm  ZIRRS TR ES

S SFE 0Ttk R UK T-PIRC FEE - JERFZERM (& 2 b U 70

V=) - B BREIABR B Vo (FREEIZE)

AR ARE LS8 43 A 31 H

1. [REEES ki

(1) BB DOSIAD 2T 572012, WREHES 2T T L 512
Tz AZRE L TV D,

() REEISCTHDZ & I EIISIAZEIETH D Z & RUERE
B8 DRA 2R U ToAE ik & oD anic g i Tn g,

(B) @QIZXVEBUIRET 25 EchRE ATV T X
FR OSSO Z A T 7T Z FOFEEE T 1%, T
ZBR < M ARITIREEIE NI T AT T L 0 fERICAIE{L
T2, MHIA— 7 L= XV RIET D,

(4) BRTEMNIERBR X 2 2mifb 7 & CE 5 2 LI L v B O
BRI 5, Fio. FRERE R ORI SRS 4 72
ERHIER 25 C 5,

2. [REEIIS COVERETH

(1) ALz A 3T Z X RO ROYE A 3 7 F % D4
OREHN, WREHZSNTEET S 2 & 2 R/PRICH X 5,

(2) AR T A I U FZ R A REHTISOIMIEM L, SUTRE T
DAL, AL A T 7T Z ZHRTH L ARWVEEEO RIS
AN d,

(3) ) X VERUIRET DA ERE, A3 v T
B X OB IRO IR 2 E A I 7T X OB T 14, Tl
T AR < ERITREHE RN T XA SIS L D EICRE
9%, 34— 7 L= D RELT 5,

(4) FRBEIZS CREE U7, 25 B R OMILAEI, 1R3ER T#2. FRRE
IFHN TR T2 2 LEICL Y BREFICARRBRZ B3y
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T2 X PREEESEOMFEBLH SN D Z L E2BIET S,
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MCEDDE=F D 7HEFEICESE E=2 ) 7 & FE i
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EMSEMERBENETLBENRH DL LEBOONDICE ST
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B MM B ORHMIC Y 72 0 I L7t

1 FHEXIEEOET 258 ORI T 2 15

(1) SZ EOAEM T R O ARSI T 55k
O Fas. %4 K OF4

m4 A3 2R
#4, . Oilseed Rape
¢4, : Brassica napus L.

@ 15 EONEL TR F4
B EACHWZEEOMTEIX AV Jade TH 5,
@ ENEOES O HIRREEICER T 5 B A il

v A I TFEFR (B napus L) 1. 777 F 8T 77 FJED Brassica rapa L.
(TERFTH R, BT NIV AE) LXy XV EWET D Brassica oleracea L.
EDORMEDOFERTE 72 _f5ERETH S (OGTR,2008), &A1 I v X Rk, &2
HEBLOD B. rapa & B. oleracea D3 AANHE B3 — v v N FHEHLE 5 2 B
THY ., B, HRPICZOSmBRA 5% (OECD, 2012),

EORENICEWT, R SICBA L TWDEA 3 T & RTINS
DOBEREEEZEZ 5N TWD (JEKD, 2001), £7=, V7 XM EDFEE LT
A BT FTHZRXOFEFDEASIVASFIHESNTEY , ZIENE L7230
ANHEEJELIZAEF LTS (Aono et al., 2011; Aono et al.,, 2006; Nishizawa et al.,
2009; Nishizawa et al., 2010; Saji et al., 2005), L2>L. ©&A I 7 F ¥ RiTHKE
BT CIIZFEAREARLFEG LAEEMT LI LIIRETHD Z LB T
% (OECD, 1997).

BNEC T DilEkxfEE UC, 77 77 (B.rapa), 717 ) (B.juncea).
7 177 (B. nigra), NV 7 X % (B. tournefortii), /3T AX v (Eruca
vesicaria), A /N X 4 7 ¥ (Erucastrum gallicum), © A I U ) X A 3
(Raphanus raphanistrum), % A 2 & N (Hirschfeldia incana). / /~7 77 v
(Sinapis arvensis), NN v 17 3 (Sinapis alba) 3%\ 5% (OECD, 2012;
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OGTR, 2008; "7+, 2003; BMKPER, 2018), Z D95 6. B. rapa & B. juncea I
PRAERRICHEA PO BEAINTEEERICH T 2EFZLA6NATND
(Nishizawa et al., 2010), — 7 C, BZEKHIZILE > 72 B. juncea 1%, HEE & LT
S—my R RIT AV INBASTebD LRSI TWD (EKD, 2001; H
F,2003), L )5, B. nigra. B. tournefortii. E. vesicaria. E. gallicum. R. raphanistrum.
H. incana, S. arvensis X (X S. alba 1%, W31V HBIELREIZIRL L7 KFETH
% (K k- BR,2002; H1HE 2003), i, BA 30X R ERHERTREZe i R
AFRITFRDNENTAAE LRV,

(2) fHERZEO RS K OB
O EALOEIMZBIT 55— SRS

tAIUFEZRIT 13 HAEICT— e v NTHEHEHMEEINTEEZ BN TS
(OECD, 2011a), FAEIZEBWTIEZ, BRI D K o2 b | AR
B GRESEAE) 1. B 124812 13 77 t(11 J3 ha) 1S3 L7228, 25 R iR
IZE > T L7= (214, 2001), B&AEFFOMEM L, BRFD 31~33 4E121E 32 J7 t (6
75 ha) (T L2, BEWHE B & L MEAPERIROME NI L 0 SUdIZREOR L,
WEFI 49 4E DA BEIE 9,100t (5,280 ha) & 72 - 7= (&, 2001),

5

© Tl HHEE R, FEE VA, RIEERE N O

[E AR B2 SRR (FAO) OfERHEHICH-S< &L 2018 FizB i R o+
A S FH FOREEERITH 3,757 Fha TH Y, O EALEIIHFZ 3912 5
ha, EU 7% 689 77 ha, H[E 7S 655 57 ha, 1 > R723670 S ha, A—A T U TR
317 73 ha &£ 72> T % (FAO, 2020), 2, TMLETHEI N TWDH AT Y
FZ X OFEEHFE I 1,900ha, UVHERIL 4,130t TH D (EHKFES, 2020b),

A 3 USRI, B, IS R OBHAEIZ R 5 72 D ORIR R B AMEK
WEHRE & il & RIRERE DS S WKEE & S35 (Brown et al., 2008), 77
HZPEERCHP EALE CIX B ICHEF S WIS S, 39— v I [E o
TIL TR & SRS Y STV % (OECD, 2012),

HAIZIE 2019 #1289 236 Bt OF X FFEF-03 g A S, B AE LD T
(K122 T t), RWTA—ARMZUT (12 5t) THD (B4, 2020),
YA Iy F IR BRI, BHEAOESINTHE S LT
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FIHESNTW5D, #EmMBZEOMTIZEERE L THOWSS (OGTR, 2008),
(3) AEPREEAY M OVERESE YRR

A FEARRRE

A I UFT R BT D A TH D,

7 AR IEB R BREE O Sk

A U RIE, —BRITE TR RE TR S, Rl BRI 20°C &
DO ZT-RRE TH D (OECD, 1997; OGTR, 2008), F & OEMIL. BHIE
F Tl MRIR 2 47 Z~, BIAEMI O @RIz B, BIEN SR E C
OB 725 (CFIA, 2017),

N FREME ST E A

= BE I ORE
O FEOBikrE, Bkl IRIRME X O m

HARSAET TIE, 1525 KIDFE DN A - TWHH (EAR) 2B L., il
L7ZHRNIFI LT D ECTRALEE 2B S5 (OGTR, 2017), L 7=
AL, DT D EREEIC L 0 AR T 5729 (OECD, 2012), BRI 3 b
mWEEZLND,

A I ST RO AIE, —RIKIEMEZ -0, EF B L< e gs
TFFCIEZRIRIRIZAD Z ERb D, TOFEERERIL, BEERM, BBRRZ K
OHERIC LD A P LA L &, “WIKIRIE, E#Ei, KR (2~4°C) & DWW EE
BEEEOHV K LR EICX v TSNS (OGTR, 2017),

A I TFZ RO OFMIL, FRESECRFRMIC L - TR D, R
BAHLBIRIE CTIEARAT L2 B1Tid, A &b 25 FERR L THHEFET
% (OECD,2012), L2>L7e b, INHERFIREL L, HIRICE L 0% <X
HEL, FECREELZT D20, 100 1 FE2Bix TEFTLIZENTE R
VN (OECD, 2012),
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@ REBEEIHORAA I BARRMF IR THMIE Z BAE L 5 2/ XiE
A E DB O R

YA I UTZRIIEFEIEZITO BARARF FIZB W THLOZRE > 6 OEIH
IZZNETDE ZAREDZR,

@ BAEME. Mt ORE, BFAMEMOFEE, TR E AT & O HEM K&
T RI 7V AEET R AE2B T 258135 DRE

A I UFHRIIEICHIAETH D3, HAOMIZIIMAE BTl BFEAM
APEITA & 720 (OECD, 2012), & A I 7% 2DRE—IEHENITEIT 5 iR
13T 20~40% T, & U CRMERFOBRESRIMFIC L > TEHE L £ 5 (OECD,
2012), T EORBRIITZITIBN T, B2 5 il 2 AW T ME=R %2 3 M ORE:
RERCIHAE LI E 2 A, FHD 11.61% ToH > 72 (Yamamori, 2011),

N =Ryl i vy I N v lin - Logacy i e N ES A e e S BVAN AW il =l
T H R ERHERRE TR E LC, 77 7 (B. rapa). 17 (B. juncea),
7 v Jj 7Y (B. nigra), ¥4 2% K% (H incana). A3V /) XA a2 (R
raphanistrum) 2 N/ /~T 777 2 (S. arvensis) D3 H1 5L T\ % (OECD, 2012;
OGTR, 2008; 3, 2003),

v A I TFHRE B rapa & ORHEMEIZHONWT, A I UFT X RXOIFHOH}
MZ B. rapa D—FEZEX e HE DA I U F X R EDZHERIT 0.4~1.5%ThH
0. B S VT HMERE D A T ERIT 2% A0 Tdh - 72 (OGTR,2008), LarL., &A1
ST H R EREGNIC B rapa % 1 : 1 THATZHEORMRIT, 43w
TR EfEFHE LIS E13 9% bl e L7c8 a1 13% Tdh -7 (Jorgensen
etal., 1996), F7=. F» X O BC AR OWTIL, dhfl-ENFICERR’H L LD
DO, BARICEIGEME T 5 & OHEDN D (Hauser et al., 1998), HALEZE
Wt o 2 —ORERIZHZITB N T, B A 3 U2 xOBICR Y FEEED B.
rapa AZFGNFE 55 R ABLE L, 78l & L7 B rapa 7> 515 GV R OR5EL
P DB DOMEFET AL 2 A L 7GR, B rapa L&A 3 U FZ XD HRK
MEZRT 2~50%, T 22.8% CTdh -7 (Yamamori, 2011),

A AT FZRE B juncea & DRHEVEIZONT, BHAREFMH T TREAMI VT
X2 EICBL & LT 8 O ERIT 3~4.7% TdH - 7= (OGTR, 2008), LY
BIEMFIEAT (B R - B PE TR Aot ORBRIZGIZB VT, 1B
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TR L 72 B 2R AE B Sk O BRERIMME Y 4 3 v F 2 X &2 hyicfiliE@ L, IEmIEN
C B. juncea %ZiRAE. & UMEMNE D JEPHIZ B. juncea Z %Ml L T, B. juncea |2
T HARAZHERZFHAE LTc, TORER, ML, [ERTEAN ORI T
1.62%. ERR & OBEBEH S TIX 0.306%. 1EBTED D OREEEAS 1.0m, 5.0m,
10.0m, 20.0m, 27.5m O HE TIL, ZALZ 70 0.0499%. 0.0369%. 0.0396%. 0.0000%.
0.0000% T& > 7= (Tsuda et al., 2012), —JF5. AL K D HERAEPEMED I3t
A AU FTZRXPFEFHOGE 0.07 8 GEREREZZBAE), BB 056 4.05
fEH V) HENDH D (HEH 5, 2016), F 7=, B ST M OTEmERIE T 0~28%
ThO, B auFZ LD HE W (OGTR, 2008), HEFEZIZES LT, Fi fEK
TIIRMENMELS 2228, R LAHAE LT-SA SRR RE T Lo mEnd
% (HH B, 2016),

v A I F X RE B onigra & ORZHEMEIZHOWT, FEZHE L CTEF I
BRICHEO L HE LM EDR D D0, HARRHERABRIZ W CHERE AT

RSN o 7 (Bing etal., 1996; Scheffler and Dale, 1994), 72, A TAREIZ
Ko TRHARDIF BT & o TR, 7238, B. nigra ZbEl & L7eAR
B> A5G O IV HEFR(E R DIRERES B 21T o T2 356 3.4% D AHER T AR D 5
DI, A U FEZ R a2 0B E L TIRERIER 217 - T2 5 6 ISR
Fonholz EHE S TS (Kerlan et al., 1992),

A I F X RE R raphanistrum & ORZHEMEIZHOWT, IFHTOREICE
WTEA I FEREMETEE L2 E ORZHEBEIL 4.0x108, fEfBle Lz
Bt DR MERIIHERE S e r o 7= (Rieger et al., 2001), BIORERIZBNT, &
A AU FTERENH L LIGE ORZMEHE T 1x107~3.1x107° &V 5 HEN H
% (Chévre et al., 2000), F7=. Fi AR TS ORIERSAEGTHE, oty bEE
DELL, FofE 7 SICHEE MK TARD 5172 (Guéritaine et al., 2003), FEEEIZ,
BREF 7 VAR R — Mt A 3 U F % R & R raphanistrum % \Z35 THEG L,
EMI 72 =4 Y > 7% H[ET 5 4R (Chevre et al., 2004), KON F X T2 4F
ffl (Warwick et al., 2003) ZZfifi L 7= fE5. RRHARITFRD HiL7e o7,

A a X RE H incana & DRHEMEIZHONWT, ALZHICEIEAa3 D
FExEMECHE LG 100 fEH 720 3.1 k1, fEBH & L2841 100 16
H720 1.3 KD FI TG HAVTEDY, E OFIFIRIT 1% AT & ARV s E 2R
L 7= (OECD, 2012),

AL RE S arvensis & DRHEMEIZHOWT, A I 7 F X 322408
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ELTZGE D S arvensis & DRZHETHRFMN T TIERO LN TE LT, Bk
BEAT S T2 6 TORIRMEERI S B (OECD, 2012), 72X, S. arvensis %1t
BB L L7eGa OEEARTeE A I U FZ RICB T HRMERIT 12% Th - 72
(Lefol et al., 1996),

A AT HRIETRI IV VAOREEFET 5 & LizliE T,
@ FemoLER, falE, IR B TGIE. TREGREER U5 n

—AEH 720K 6~7 ITRLDAEK) Z PEAET 5 (Takahata et al., 2008), Brassica J&
DI E KER B D A3/ (9 30-40 pm) TH D . BBEDO 1T, 2V RF 7
EORBIZE > THHEASr 415 (OECD, 2012),

WALREEM I v X —ORBRIFHITB W T, ZLV U UBEENRLD 2 b
a2 HAWTEA I U FZ ROMIERICOWTIE LR R, (E0IRN SR T
M2 025m, 1 m, Sm, 10m, 30 m, 60 m@&fiL7- iR DOMIAEIL, ZnEh
4.09%. 1.35%. 0.43%. 0.15%. 0.09%. 0.01%& . {ERIENBEELHIZ LTe >
TEWIZA L7e (Yamamori, 2011), 72, OECD (2012) [XER D %N L 2 R FG
L. MsiERiIH KT HIERTR D 50~100 m O T 0.5%LL T, 200 m O 1S
TO.1%LLF&E LTS,

B OFFmiL 1 HELL ETH 528, BEFERITARSEMH T T, 4~5 AT
W2 MK 9% (Rantio-Lehtimaki, 1995),

RN 595N 5

~ HEWEOEAN

AU EFREFITIE, E FEBORHAEBDICAEETHDL L INTND
TNV UBER T VA ) L— IR EENTWD, ATV UL, 7y RO
FR BRI B W T~ DB EREICE G L OBIR A 25 SR 232 & n
WESNTEY, Zvay/ b— NI, FRIBIERZ R, T OVE gk
B EE T ZENHEINTWVD (OGTR,2008), LvL, EHFICHE5 MM
LR ORER, KoLy vk vay ) L— hoORENER S,
FIXEHMmE LT, M3 i3 @EsH E LTRHESND X 927> 7= (OECD,
2012; OGTR, 2008), 7235, Z DKL 9 7efkr /Lo Ul (RSB T2 %AdM) T
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K7 a7 L— b (kI g2472 Y 30 pmoloKiif) DA I v+ & xidk, —#%

\ZH ) — T LR L IR TV 5 (OECD, 2012; OGTR, 2008), f5 1= Cdh HAV

Jadeb 1/ —Z WfEO—>TH 5,

k FOMOER

AR 2 AW OFIREIC BT D 15 W

(1) HERRICEET 5 15

Nuseed Pty Ltd.i%, FEFHIZBWT 0-3 B#ESMAEIFIEBRO —H TH 5
Rat~FH+= g (DHA) ZPEA L, BREHF] 7 VAR R— MTxET DD
(5 ST KA A N ZRIBNERFEA K OBRELA| 7 Lk o 32— Mt A =
7% % (NS-B50027-4, OECD UIL: NS-B5@@27-4 ; LLF, Az A =3 7+
ZFEWVWD) BEH LT,

AR A T U F 2 RITIE. DHA ZiRAEAERY &+ 5 REZM R
Wil (LC-PUFAs) & il B0 2 ol i sk SUIRE RSk O 5 o7 % F =
T7—8 K2 EoxzurH—F 22a— T 581. KO Streptomyces
viridochromogenes 13K D pat BIR T EANI N TN 5,

A MRS O R 258 D 3k

AHHZ A I U F X FOMERITHW B 7= B 5K 18 O R K O Rk 355
DHERIEE 1 (pl1~14) TR LT,

1

THTF 2T —BIIRIKRFEEFD G 2 HOKFR T2k & HIBER T, BRI _Ef6x

T D, DNVEZ VNS —EONEIC EEEGEZEATLA-THTF 27 —BERATF VI
ME—EDONEIZ _EEGEZEATD 0-T T 27 —E2ib s,

2

T H—BIINENRE 2 RETHOMRSELMETH D, 4 DDAT v T NBID R

DREOG (MEa. &, K. EL) O 5 b, BAOME S % Al 2,

10



£ 1 A EA I 7T X ROERIZHW TG5O KRR B O Bk K
U HE
75 X3 K
BREE DB FA Sk B OV RE
(bp)

SMALE FERES (AR A 3 U F Z RITIFTHFEL YY)

Intervening sequence 1-212 DNAZ 1 —=2 7 OFBIZFIH S =il s,
Staphylococcus aureus A% D XA~ A 22 -1 5
YA UVRARBNT VAT =T — B
(NPTII) % 22— K9 % neoifs 1D =2 — RNELSI
npUlll 231007 | wiangetal, 1999), kA~ A o RUHF <A
Vi & £ 595 (Trieu-Cuot and Courvalin,
1983).
Intervening sequence 1,008—1,305 | DNAZ v —=2 7 OFIZFIH S 7=,
RK27'J Z 3 N kO ERPH AR TfAD =1 —
TrfA 1,306 - 2,454 | REHITH Y (Xiangetal., 1999), Escherichia coli
FIZBWCT T AI FOa a5
Intervening sequence 2,455-2511 | DNAZ n—=> 7 OFIZHIH S =il s,
Col E17'7 A X NI ROERBAMAREIR, E. colit
Origin_ColE1 2,512-3392 | IZBWTTT7AI ROav—KrHRET 5
(Xiang et al., 1999),
Intervening sequence 3,393 -3,397 | DNAZ u—=_ 7 OBIZFIH & 7-meH,
T-DNA g ik
Agrobacterium tumefaciens 5 ODNATEIL T, T-
T-DNA right border 3,398 3,560 | DNA % {513 2 BRI & 1 5 45 B SRS &
e (Jefferson et al., 1987),
Multiple cloning site 3,561 —3,628 | DNAZ v —=1227 QOFXZMH S 7-Blsl,
Linum usitatissimum OFE-I7EHEZ 32— R
. T % conlinin2 A5 1 O ¥ — I R — X —
TER_Linus-Cni2 3,629 - 4,166 (Chaudhary et al., 2001), R B D #5E S O'mRNA D
RN T T =AU EFHET 5,
Intervening sequence 4,167 4,174 | DNAZ o —=1 7 OBIZHIH S =ics,

. WO B EE Micromonas pusillati K DA6-T T = F
Micpu-A6D H175-5569 | — oo N9 58 =7 (Petrie et al., 2010b),
Intervening sequence 5,570-5,572 | DNAZ i —=_ 7 OFIZFIH S -/L 8,
Tobacco mosaic virus PRI AT T AN ABRD T N Y

— Ny AR T OFHER % & i )

(TMV) 5' UTR leader 5,573 — 5,637 Eg%ﬁ%w%hﬁrcmﬁhﬂ%rwbé (Gallie et al.,
Intervening sequence 5,638 —5,645 | DNAZ i —= 7 OFIZFIH S 7-B2 8,

L. usitatissimum R O IR A EH & = — K

PRO_Linus-Cnl2 5.646 7,678 | ). 2 conlinin2 & 5 o O 7 8 T — F

(Chaudhary et al., 2001), mRNA D iz 5. % R F B
e A

}ARITRE S NIAFBITR DR L ONA DO LITHFHE ITRE T 5,

11




# 1

M OBRRE (Fe &)

KA R A I3 0T 2 R ORI W Tk GAG 0 DA AR B O Hk

75 X3 K
HREESR DALE HISk & UBérE
(bp)
Intervening sequence 7,679 —7,684 | DNAZY 1 —=1 7 OFIZFIH S 7-/L 8,
Arabidopsis thalianati kD1 > 77 —€ (FAE1)
PRO_Arath-FAEI 7,685 8,618 | 51DV 1 E—4% — T, mRNADHLE % 455
MIIZ#EE 9% (Rossak et al., 2001),
Tob ~ ARNaxYPF A7 TNV AFHKOZ N —
obacco mosaic 8,619—8,683 | T. MMHIIANTOES % @D 5 (Gallie et al.,
virus 5' UTR leader 1987)
Intervening sequence 8,684 — 8,686 | DNAZ o —=1 7 OFZFIH S 7-BL,
WO A Pyramimonas cordatati K DAS-T 11 > J7
Pyrco-A5E 8,687-9493 | _pp o= N9 58 s ¥ (Petrie et al., 2010a),
Intervening sequence 9,494-9,508 | DNAZ i —=_ 7 OFZFIH 7=/,
XA X (Glycine max) DV 7 F % a— R 5
. Leli&{n 1 ®D X — I x—H4— (Choi et al., 1995;
TER Glyma-Lectin 920979842 | Vodiin etal., 1983), #55 O#&# B FmRNADK U
7T =k EHET D,
YA I H R (B napus) Dnapinifs 1D 7 1
PRO_Brana-FPI 9,843 — 10,200 | &— % — T, mRNADHRE & R EF A FHE S 5

(Stalberg et al., 1993),

TMV 5' UTR leader

10,201 - 10,265

ANAEHA 7 TN AEKROT N —
T, HEYMIEN TORREZ ED % (Gallie et al.,
1987),

Intervening sequence

10,266 — 10,268

DNAZ 1 —=2 7 ORI FIH S = El A,

Pavsa-A5D

10,269 — 11,549

Wk EXE Paviova salinatB K DA5-THF 27—+
% a— N9 587 (Zhou et al., 2007),

TER Agrtu-NOS

11,550 -11,804

A. tumefaciensp TiIHR D 7 RV B REER BT
(nos) O X — 3 Fx—H&—"T (Bevan, 1984; Rogers
et al., 1985; Sanders et al., 1987), 55 DK KO
mRNAD KR Y 77 = /b &85 5,

MAR _Nicta-RB7

11,805 -12,972

532 (Nicotiana tabacum) HRDORLT~ kU >
7 AFEEHEECT, WM TOEREZ & 5
(Hall et al., 1991; Halweg et al., 2005),

TER_Linus-Cnll

12,973 - 13,706

L. usitatissimumDFEFITMERE 22— K15
conlininl i 81x§- D % — I xr— 4 — (Chaudhary et
al.,2001), FEE DK OmRNADOR Y 77 =)L
bz d 2,

Picpa-w3D

13,707 — 14,957

W% Rk Pichia pastoris 3K 0 A15—/w3-desaturase &
a— N9 %i8{s T (Zhang et al., 2008),

Intervening sequence

14,958 — 14,960

DNAZ 1 —=2 7 ORI FIH S = El A,

12




#£1 Kz A 3 T2 xOEBICHW M5 BEE O S 3 O B 3k
K ORERE (e &)
75 X3 K
B ER DAL E SR & OV RE
(bp)

TMV 5' UTR leader

14,961 — 15,025

ENRNAEHA 7 TA N AEKOT N —
T, HEYMIEN TORREZ ED % (Gallie et al.,
1987),

PRO_Linus-Cnll

15,026 — 15,475

L. usitatissimumMA K OFE - IFMEHE A 2 — R
3 % conlininl & I + ® 7 1 & — X —
(Chaudhary etal.,2001), mRNADH#LE % REF LT
IR 5,

PRO_Linus-Cnli2

15,476 — 17,508

L. usitatissimumH K OFE 7 ERE 22— K
T % conlinin2 & I + ® 7 1 & — X —
(Chaudhary etal.,2001), mRNADH#LE % REFFLH)
WZHET 5,

TMV 5' UTR leader

17,509 - 17,573

BRAaETWAL 794 )N AHEEOZ N —
T, HEDMRAN TORREZ & D 5 (Gallie et al.,
1987),

Intervening sequence

17,574 -17,576

DNAZ 1 —=2 7 ORI FIH S = El A,

Pavsa-A4D

17,577 - 18,923

PSAEEEP. salina Sk DAL-THF 27 —F 4w o
— R34 51851 (Zhou et al., 2007),

TER_Linus-Cnl2

18,924 — 19,461

L. usitatissimum DFEFITHBERAE 22— K45
conlinin2i815 1D 4% — I x—# — (Chaudhary et
al.,2001), BEEDHE KL OmRNADR Y 77 =)L
bz d 2,

PRO_Linus-Cnll

19,462 — 19,911

L. usitatissimumH K OFE FIFMERE 22— K
9 % conlinin2 ® = + O 7 1 & — X —
(Chaudhary et al., 2001), mRNA D i#ix 5. % R HF B 1)
(ZiBET D,

TMV 5' UTR leader

19,912 - 19,976

BRAaETWA 794 )N ABHEEOZ N —
T, HEDMRN TORIREZ & 5 (Gallie et al.,
1987),

Intervening sequence

19,977 - 19,979

DNAZ 1 —=2 7 ORI S = El A,

Lackl-A12D

19,980 — 21,233

’%RELachancea kluyveriti X DA12-T % F = T —
&2 — N9 %8s T (Petrie et al., 2012),

TER_Linus-Cnll

21,234 -21,967

L. usitatissimum DFEFITHRERAE 22— K15
conlininl B{n{ D % — I r— 4 — (Chaudhary et
al., 2001), 25D #EHE M OmRNAD KR Y 77 =1
bZFHET 5,

MAR Nicta-RB7

21,968 — 23,135

%32 (N. tabacum) HIRKDORbT~ U v 7 A
AEI T, MIEN TOERE A 58 5 (Hall et
al., 1991; Halweg et al., 2005),

Intervening sequence

23,136 - 23,143

DNAZ b —= 7 ORIZRIH Z i=mi s,

13




5

# 1
K ONERE (ot =)

KA Z B A T T T F X OAEIZ 7o G R R 0O 54 Rl 22 35 0D R

R ER

75 23 R
DI E
(bp)

FH 3R K UVt RE

PRO_Arath-FAEI

23,144 -24,077

A. thalianaPR 0> 11 > 7 —¥ (FAEI) {510
70 E—H —T, mRNADEEE. 2 REF A5
4% (Rossak etal., 2001),

TMV 5' UTR leader

24,078 — 24,142

HNAFWPFA T IA )N ABKEDOT N W —
T, HEYHMEANTOFRZ &S 5 (Gallie et al.,
1987),

Intervening sequence

24,143 — 24,145

DNAZ 1 —=2 7 ORI FIH S = El A,

Pyrco-A6E

24,146 — 25,015

PCHBEXEP. cordata R DA6-= 11 v T—F & 2
— N9 %8 {sF (Petrie et al., 2010a),

TER_Glyma-Lectin

25,016 — 25,349

HARX (G max) DV I F o &a— T bHlelilt
ot D% —I F—4— (Vodkinetal, 1983), #z5
D#ERE X CmRNAD AR Y 77 = /b &2 3587 2,

Intervening sequence

25,350 - 25,371

DNAZ v —=2 7 ORI H E 7=l s,

PRO_355%2

25,372 - 25,909

QEOZ N = A RO 7T U —F
WA 7 7 A A358 RNAD 7 & E—4— (Coutu
et al., 2007; Kay et al., 1987),

Intervening sequence

25,910 - 25,918

DNAZ v —=2 7 ORI H E 7=k,

pat

25,919 -26,470

Streptomyces viridochromogenes \ZHK DR A
T4 AV NTEFIVEINT AT 2T —F
(PAT EH'E) O a— KEdF, BREAIZ VR
X — h~OMiE%Z {595 (Droge et al., 1992),

Intervening sequence

26,471 - 26,478

DNAZ 1 —=2 7 OFIZHIH S = Ed A,

TER Agrtu-NOS

26,479 - 26,731

A. tumefaciensp TiIFH D / /X & kB
+ (nos) ®%— I % —X—"T (Bevan, 1984;
Rogers et al., 1985; Sanders et al., 1987), #55. 0D
Kt L OmRNADR U 77 =k HE T 5,

Intervening sequence

26,732 - 26,748

DNAZ b —=2 7 ORIZRIH Z 7=mi s,

T-DNA left border

26,749 - 26,909

A. tumefaciens i DDNAREIK T, T-DNAZ (i
T AHERICHIH S5 B RS 2 & de
(Jefferson et al., 1987),

M

KBl (AR Z T A 3 7 F 5 K IEE L 70

Origin_RiA4

26,924 - 31,559

7 Z A 3 FpRi_15834 H 3k @ 5 5L BA 44 1 5k
(RepA) TC. AgrobacteriumTI\ZHE N T ST AI K
D av—EaEHMEEF 3 5 (GenBank accession #
KX986281),

L SERERICB O THEHA S TO LRI T O LB,

Origin (ML), TER (5 —< % —% =), PRO(V1E—4 =), MAR(~ kU v 7 Af$iffA
)
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v AR ORERE

© BB s, EIRSIER, REES 770, @k~ —h—ZOfof
Gile O SR € L E L OFKRE

A Z A T FZ F2OERICHW S -5 8E O R OREEE .
# 1 (pll~14) \ZT/R L7,

@ BRBEEFARORK~—I—ORIICLVEH SN DEAEOKER
FOEEERER T VAR —ERTLZLPAHLNLR-oTHDE
AE AN EZ AT 2581320 F

AR EA YT H R T, EARBTHLREAT S 5 BEHOT Y Fa
Z—%¥ (Lackl-A12D, Picpa-w3D, Micpu-A6D, Pavsa-A5SD } Uf Pavsa-A4D) & T}
2 DT v —TF (Pyrco-AGE K& U Pyrco-ASE) (Z & 0 f- PN O NTEPENRN
BT %4 LA VD B DHA % Sd ki & % B85 R RS e 5 pE
hEnD (M 1,p17). £72. pat BEFHDFRET 5 PAT EAEIC LY . RS
B 7 VIR R— EADER 5 ST 5,

TYHFaT7—FERzo H—F

Lackl-A12D ' EILA-12 T HF 27 —BTH Y . A A T =RENEE
ROFE BB THDLA LA VEED I IVRF L IVERRD 12 F H OMEIC EiE
BEEAL, U — VAT D060 (18:1%° — 18:28%12 : A12-Rfafifb i
) w32 (X 1,pl17 ©D), U / —/EEIE, 03/A-15T % F 27 —ET
& % Picpa-o3D HEHEIZ L - T, HARFIIVKRENS 15 FHHOAEIC H
FEENEBEAINDZ EICED, ooV J L UBBA~EEHRIND (1824912 -
18:34%1215 + w3/A15-REIFMEEER BOS) (K 1,p17 D@), S HIT, A6 T HTF =
7 —EToH D Micpu-A6D EHHEED, U/ L UBOIIVARFIIVKEND 6 F
HOMEIZ _EFfGE2EATAHIZ LTI, A7V RUVBREAIND
(18:34%1215 _, 18:48691215 - A6 REGFILEER L) (X 1, pl7 DO),
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WIZ, A-6 =u L JJ—8Toh D Pyrco-AGE EHE D, AT 7 U RVEERD IV
REVNVKIRIIRBIRF2HE2 M2 ik, =f VT 8T = UBRNE
AEZIND (18:48691215 5 20488 ILIAIT A6 HEAFFR (R K ESE I 5) (X 1,pl7 D@D),

FEAESNTz=A YT N T2 URIE, A5 T F 27 —8Th S Pavsa-ASD
EHEICE > THONARF UK ND SFEEHOMEIC _EEGZEAIND D
LT, A aYv XX U (EPA) ~E A I N D (20488111417
20:588ILIIT - AS R EIFEEE R IOS) (4 1, p17 D®),

HWT, A5 = H—¥Th D Pyrco-ASE BEHE X, FEASINT-=A 2V
NRUBZ T RO IINVARF VIOVREIRFEIR S 2 A2 T, RapXor2xw
E&, (DPA) %Eﬁkﬁ‘é}iﬁﬁ%ﬁ?&ﬁﬁ”é (20.5A5,8,11,14,17 — 22:5A7,10,13,16,19 : AS_HIE]:Ejj
B REER S (K1, p17 ©®), &ZIZ, A-4THF 27 —EThHD Pavsa-
AD EHED, R nﬁ«\/&i/ﬁxmmvrﬁewwﬁﬁﬁ%ﬁ% 4 FK B ONEIZ
HEAEEZBEANT HZ & T.DHA BEAIND (22:52710131619 _, 97:6A4710.13.16,19 .
A-AEAFEEER OR) (K 1, p17 DD),

Petrie et al. (2020) |ZIAMBZ A I T X xOFE-FITHBIT D 5 FOT W
Fa2T7—BRO2EOT O U H—FOMIIZ OV TIHEZIToTWVWD, TOkE
R KR BA I 0T 2 TIE, B I 0T 2 XNEREOENIE CH LA L
A UVBBELRE L LT o-V J VUBBOERKD B E D REIE O Rt & Ot
HMERKIGHEAINTZT Y F 27—z T—BIZL V5l ah
52 LICE T, &EEYE L TR MEHEA NN TH S DHA MEAS
D T L DHERR S 41T D (Petrie et al., 2020),

B, KB B I U FZRICEASNET Y F 27 —EBLkPzr 0
—Bi%. ¥ 1(pl7) 1T LT LIS DRENFE DAl ST R SOSIZ R 8 % &
32 & TER LIZLSDO IR O BLE b= bR REMENE X b D,
LU 5 2015 4R I2A— A R Z U 7 0 8 shBR I 35\ TULHE X L 7= ASKH #a
AEAIUTZROMFIZBT HENBGELZIE LR, 2o 5HE
DTV Fa2T7—FEO2@EHOTn H—FE2EA L LIk, BEXLE
DA DO HERGFEF R D ZEACITFB O Lo T2 2 E BRI TV D (BIIRE B
D, FEEE—0 2-(1)-2-@IctgiR+ 5,

ZOREMBOTOREPO S, BASNETHTF 27 —BERO=r o —
ENEXLZETHEEL, mOWDHABELZ 1L LTSI ERNRSNT,

16
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18:129
AL Ak
(OA)
l ALR-THFa5—Ed

18:209.12
1) /—)Lg
(LA)
l w3/A15-THF15—F @
1&3&9,12,15

/L
(ALA)

| s679 72543
h_8:4ns,9,12,15 A6-T.0 :/jj—'f'_i\rﬂz 20:4.&8,11,14,1?
AFFYEVE —— I AOYFrSIUE

(SDA) (ETA)
l AS-THFa25—HE)

20:545.8,11,14,17 22:547,10,13,16,19

AS-IAVH—E®
TAOAYREAT U —— KA AT B
(EPA) (DPA)
l M-THF15—ED
22:6%4,7,10,13,16,19

[y N 5 g Y
(DHA)

X 1 Mz 'L 3 vF 2 RITEANSNTNENFE G AR ¢
KENE, AL B A 37 F 2 RCB O TEABET A LRBET 27 F 27 —ERVOT o
L H— DT 5 ISR A R & T
HNEMREDOBERBL (REFFRRO_EEALED SR D) O L& LR\ EAD
MEZ R L TWD,

b ORRIN R S T EBRICAR D HEN L O A O BT S BB 5.
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PAT EH'E

AHHL Z & A T U FF RITIL, S. viridochromogenes 3k DpatiB a1 3V E A X
NTEY, PATEAEZRELT 5, PATEAEIIBREH| 7 VR v % — b~k
Z {154 % (OECD, 2002),

PREF 7R R— NI, ZOIEERD THAHAL- T VAR R — MRV H
CEMEERIEE A HE TS 2 LI R0 RN T =T 2B SE L D
L THEMZRMIE ST D, R B A 3T T X R GELE SN HPATE HEIL
L-Z VAR 3r— a7 BF A b L, BRETEED72WVN-TEF /L LR R— b
BT D 2 & T AR 7 VIR Y R — BT A A A 5 D,

B, R CAEMEIELZ R ITPATERAE A2 BT 2 BB IEHTH D |
TN B NTIRIZHEDS X FE—FEHEHBROEREZZ T TODLRM (RF v 7 Ffk
IEBR<) 1, 2 E TIZMEMB0RH (BA I 7 & R TiHdRHE) (202049 A 30
HIEER) D0, WITFNDORT S ZNENOHE —FEHEFEONE THA L
Gy BREOEMSERMEICEENET D BZ IR0V TS Tun s

ARz A I 72X THRITD 5 FEOT YT 27— (Lackl-A12D,
Picpa-03D, Micpu-A6D, Pavsa-A5SD M T8 Pavsa-A4D), 2 fEfHio v 57—+
(Pyrco-A6E 2 T Pyrco-ASE) A TNZ PAT & FH'E A, BEEIOT L L7 EHELLO
7 X BBERAA A AT Dm0 2 W9 5 72, Allergen Online version 18A%(Z
BERSINVTWDBER DT LV T v & OFEEFARMED A 2 MR L1z, Z ORER.

BT 5 80 LLEDT X BREIHINC HOWT 35% LA EofREM 2 A+ 5, XidE
BT D87 X/ BD—BEFT LMD T LT TGO bR o T,

@ WEOESMRHMRE BN IELLEITEDONE

AT A I VT Z TR, BABGFPLHEIT D 5 MEOT VT =
Z—%¥ (Lackl-A12D, Picpa-w3D, Micpu-A6D, Pavsa-ASD } Uf Pavsa-A4D) & T}
2O v H—E (Pyrco-A6E K O Pyrco-ASE) (2 X V| FEINONIEMNR
Wil T oA LA VDD DHA % &AM &3 5 RNt fnfENife )

> The AllergenOnline version 18A: Food Allergy Research and Resource Program
(http://www.allergenonline.org/) {Z &V BA%E « EE INDHT —H X—R T, 2,093 DT I/ FEES
NEEND (201842 H 1 HEH,

18


http://www.allergenonline.org/

10

15

20

25

EAEND (K 1,pl7), THF 2T —EBROxT o T—BIIENEA R
BWTORME Z &R WE SN TWD (Leonard et al., 2004; Shanklin and Cahoon,
1998),

AL Z BA U T X RCBAINTZTHF 27— LNz T—EX
B 1 (p17) 1278 LIPSO REIGEE O A b X3 R RO IZ B 2 IE T 2
ECEKLEUADIENEHEE OZE b E b7 b T RN B X b, Ll
R E, ARZEA 37T X XROAMBZ A 2 75 3 LF UHAED
HFOEANBLETERFOVEA X T AT IRz A I V2 RITBITD
WZEIZBNT, 2L SHEEOTHF 27 —BRU 2@ o= T—E%
BALLZ LIZED, BRI LARWIBFEMHEE O ZITRD b o e 2 &7
RS S 41T 5 (Petrie et al., 2012; Petrie et al., 2020),

FEERIZ, 2015 FEI2A—A T U 7O 8 G BRHIC U CTULHE X 7= AR 2
A a2 x (T X 3,p29), *ROIFEMELZ A T 7 F 2 2 KOREE
e fEDFEICI 1T HRENIEE G B2 HIE L (& 2, p22~23; BITREEL 1, Table 7,
p24~26), 7235, Rkt TV D 33%LL EREREIRALL T Th o I fEMIERIZ D
WU, RERHEHT N B BRSO L T2 6,

ISHTOFER. IV AF U (Cl4:0), A7 7 U LB (C18:0), V27 /& ik
(C24:0) IZHBWT, KMz A a v F 2 R EMROIEAIZ A 3 7T *
& DN FIIAEZITRD IR o T,

F72. VI FUEE (C16:0), Cl6:l fam, ~ /LAY Vg (C17:0), v /v u
LA Vg (C17:1), cis-’X7 g (C18:1n-7). 7 7 F YW (C20:0), =1 =
T UM (C20:1n-9), =A P U (C20:22n-6) KNSR (C22:0) 128
W, ARz A I U2 R EBOIEMIZ B A I 72 1 & DORITHE
FHRAEEPRBDOONT OO, FE¥EMTE X Agriculture and Food Systems

b= 5 0 U B (C18:1 trans), C182n9, V / —/N T4 VLW (CI18:2 trans). y-V / L g
(C18:31n-6), A7 7 U RUEE (C184n-3), CI8#A&E, cis-11,14,17-=A =% U = (C20:3 n-
3), C20:3 ¥ &, —o 2¥7 h T (C20:4n-3), C20:4 &, EPA(C20:5n-3), T/Lhfk
(czz 1n-9), C22:1 &, C22:4n-3, DPA(C22 5n-3), A AR KEE (C22:5n-6) KON C22:5#

BIZOWVWTIE, IRV D 30% L ERER TR T ThH o7z, £/, Cl6:1 trans, C16:3 n-
3, C20:22n-9, =1 =% hU UM (C20:3 n-6), C20:3n-9, 7 7% RUfE (C20:4n-6), K=
VI UM (C22:2n-6) K Wcis-7,10,13,16- K %7 K T = g (C22:4n-6) [TETOH 7
BWTEERMLLT TH T,
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Institute (AFSI) 7 — 4% ~X—Z (AFSI, 2019) |Z/R S LD EEFPFHN TH - 72,

— 5T, MEOIEHILZ BA I T FZ R LR L TAH LA U (C18:1n-9),
C18:1 fEML N CI8:2 fai, U / —/VEE (C18:2n-6) (AR L, a-V / L
“ PR (C18:3 n-3), C18:3 #2 & K (X DHA (C22:6 n-3) IZAEIZEM LT, b
DI L, BEX L CEA ST DHA (C22:6 n-3) ZBRW 2SR O EIX, 7E
SESLFE X AFST 7 — # R—ZXDFIHA B 2 T2, b OO Z X
HMAINETYVF 27 —BERza r H—E0nK 1 (pl7) (2 LEZENiERA
AR AT s Z blck b b Entb o EHER SN, LA VR
(C18:1 n-9) KON C18:1 MEDHBMNZ A 12 THF 2T —Fofx, U /) —/LEE
(C18:21-6) KON CI82 MMEDIWA X 03/A-15 TV F a7 —EBDOHEIcL b b0
EEZOLND, £2.a-U J L UEE (C18:3n-3) KUY CI8:3 M EDHMIX, w3/A-
1579 F 27 —FBERARTHTFaT7—Bo@xIlcisrbotEZLN5,

B AR Z B A I U2 RITBIT D 26 ORI O FEEEI. YR
koMM (2R, FUEra Il =IavlE) OFFHNTH o7 (AR
MBS, 2020), £ 72, DHA (C22:6 n-3) O -HEII MR SR F I 15
EHEAETDHENHON TN DRNEOHBEANTH -7 CHTE A, 2015),

mB. EktA 3 v 2R TIIS MR EA BRI o-) /Lo
(C18:3n-3) ETLMEAINZWV (K 1,p17), L L7Z2N 5 ARERIZEHBW T,
KPR DOIEFHE 2 A I 7 F % RITHVT DHA (C22:6n-3) 2MH S (3 2,
p22~23), ZiE, BT ey FAEBRERE T L Z IV HE T o
o, KM Z A I UF 2R EMBOIEMMEZ BA I T FZ R E ORI
RHENAECTZZ L2 Db EHEEE I L=, DHA (C22:6 n-3) OHRIEY TH
HATT YU R (C18:4n-3), =A =7 T g (C20:4n-3), EPA(C20:5
n-3) X O'DPA (22:5n-3) OAMBEZ B4 I 7 F 2 RITBT 5 EMEITENEN
%1 2.5%. 1%, 0.5% & N 1% ThH > 7205, ikt 7D 33%LL B3 E &R
LI CTh o e lmOFEHIRNT OXtG4h & T o7, b O RIEM ORI DE
HENDV RN T-0F, BASINTTHF 27 —B RNz a v T—E R iE
W %hE% 5. < DHA (C22:6 n-3) ~CHsffaL7=720 & 2 biviz,

Flo, AR VA I 0T X2 RI2BT 50 b T o AR O fEIE, FEHE
Bz A 3T IR ELAHEEERICARICHE < B EOHFPH 282 T
Too AMEAZ A I UFTHZRITBNTR, MBI B3 v T Z B L T

7 ILSI Research Foundation (= X ¥ 1Bk, B STV AR Y DF — # _— 2T, FEM
BANEMDOGEONTZT =20 07D, BUE 10 BRI TE Y 218 BN 656
71,255,816 T—H R A v hBE SN TV D, 7eB, KT —F _X—2&/Epk, AL
T % ILSI Research Foundation (%, 202045 A 1 H X Y Agriculture and Food Systems
Institute (AFSI) & S&FR L CU % (https:/foodsystems.org),
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TEHEANSELGFET DD, FNON T o ARZ e b ARSI
DRIEMIERIZ ED b7 AR OB 1% R Th o7 (& 2,p22~23),
oz, B a v roErHICEEN, AEMELE L THORD T LYY
g (C22:1 n-9) OfEIL, BV 7D 5% N EBIBFERE THY . B ) —
TmEDOEETH HEMP O L VRS &N 2%AH THDHZ & (OECD,
2011b) Zii7= T b D ThH o7, KL 2 £ A T 7 & R DI OE
RO X B A U F 2 R LR U THEIZEAD LTV, PN
DEBHIPAN T > 7=,

PLEDORERNG ., X 1 (pl7) 12 LB LIZRRIER LM DUV T, xR
DI Z A F U2 3 & U TR E B ZNRD b, XUHH
FFFAEENEO LN b O OPEESFE L AFSI 7 — % X— X (AFSI,
2019) IR ENLEHFIANTH D Z E VMR I TWD (3 2, p22~23),

72k, v uaA X7 AXF (A thaliana), 717 ) (B. juncea). 7 7 7 F (B.rapa)
KA I TFZRITBNT, JEBRLEIZE O IEE O 3 FROK T
(ZEE % RT3 ATHEME N s LTV 5 (Bhattacharya et al., 2015; Knutzon et
al., 1992; Miquel and Browse, 1994),

Z T, 2015 FIZA—A T U T ORBETIHESNI-AHEEZ A 3 T )
23 (Ts A% X 3, p29) KOKRIROIEILZ A 3 T F 2 R BIKE S iz
DR ERE 4 BBEOREICBWTHAE L, ZORE, 16°C KN 24 °C
IZBTHFIFRT, AR A I TV F X R EORROIMELZ: B3 T T4
FEBHIZ100% TH o7z, —FH T, 10°C KN 32°CIZBW\WT, Az A =
TS Z X ORFRIT, X A I U FT X RORIFERLE LB L THEICKT
LTWe (R 3, p24), 10°C IZBITDHHEIFRIT, Az A 3 7T Z 1%
81.3%., XHOIEHILZ BA I T T X RN 100% Th o7, 7o, 32°C IZHIT
HFEEERIT, A Z B A T 7T X R0 86.8%., KIROIEM A a v )X
XN 98.3% T o712 (7 3, p24),

PAT EHEEIX, BREAIZ VAR R2— hOIEERD THD L-Z BT F—
BT v F AT D RGE T B A3, L-Z LR v Rk — h OREEELE TH S L-
TINH I UVRRZEDOMD L-7 X JRICKH L CT v FVEERE T H 2 LTk
<, 20 FEOZNZENDOT XV BFETIZBNTY L-Z VR Rr— h~D7T &
FNIEEB NI E &b Z & 13720y (Wehrmann et al., 1996), Z D Z & 7>
5. PAT EHEIZZ VAT R — M L TEWRERREEZBELTEBY ., 7L
R x— MPA DI EMEGEH L T EORBR~OREL RITTZ LTk
WeEEBZ LD,
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# 2

K2 v A a3 v X x0T DRaHERHLAL 8

AFSIT — % _X— X DA

A IPSE B I (%) IEUERE I E A p-fiE [EE Y () vkl ()
(AFSI, 2019)
L SR OIEE 2 £ 1 I F 2% 0.075 0.005 0.067 ~ 0.089
Cl4:0 I U AF LRk IIRDIFLE \ 0.2280  0.055~0.096 0.06
Az A I T HZ X 0.077 0.004 0.070 ~ 0.086 (0.04 ~0.09)
. L SR OIEE 2 £ I F 2% 4310 0.110 4.093 ~ 4.582
C16:0 /<L F U RE RO \ <0.0001%  3.625~4.818 4.20
Az A I T HZ X 4.503 0.086 4.368 ~ 4.692 (3.55~5.70)
N SR OIEE 2 £ I v F 2% 0.267 0.012 0.250 ~ 0.302
Cl6:1 ki IR OIAL \ <0.0001*  0.214~0.335 0.25
KAz A 23U FH % 0.294 0.012 0.272 ~ 0.325 (0.16 ~ 0.40)
3 L SHROIBEM 2 YA I 7 F Z 3 0.047 0.005 0.042 ~ 0.055
CI7:0 w7V e RO \ 0.0248%  0.040 ~ 0.060 0.06
Az A I T Z % 0.048 0.004 0.038 ~ 0.056 (0.03~0.14)
3 SHROIM Z v A I v F % 0.059 0.004 0.050 ~ 0.068 0.08
Cl17:1 ~ v Hua LA Uk > . <0.0001*  0.052 ~0.079 :
Az A I T T Z % 0.044 0.003 0.042 ~ 0.054 (0.04 ~0.16)
_ " SR OIEE 2 £ I F 2% 2212 0.082 2.050 ~ 2.340
C18:0 277 VU Vg AL \ 0.0868  1.410~2.260 2.05
Az A I T H R 2.151 0.078 2.020 ~ 2.460 (1.50 ~2.77)
. SHROIM . v I v F % 2.678 0.079 2.503 ~2.872
Cl18:1n-7 N7 & g N . <0.0001*  2.363 ~3.100 NR
- Az A I3 U FH % 2.870 0.096 2.701 ~3.079
SRz v A I F % 57.069 1.477 54.591 ~ 59.906 62.94
C18:1n-9 AL A g > . <0.0001* 49.157 ~ 72.679 :
" - Az A I T Z % 42.031 2.429 37.231 ~47.382 (53.19 ~ 69.45)
o RIBOIEMM 2 B T F 2 X% 59.823 1.441 57.404 ~ 62.601
Cl18:1 & y (%fﬁ v \7 <0.0001* 51.934 ~ 74.358 NR
Az A I U FZ % 45.005 2.379 40.443 ~ 50.278
SRz v A I - Fx 19.341 0.827 16.600 ~ 20.580 19.22
Cl82n6 U J —/Lfg N . <0.0001*  11.592 ~ 23.265 :
- Az A I T HZ X 8.502 0.237 8.037 ~9.075 (14.13 ~ 25.68)
o SIBOIEMM 2 B T F 2 X% 19.441 0.825 16.737 ~ 20.680
C18:2 A& y . I ?ﬁ v . - <0.0001* 11.706 ~ 23.361 NR
Az A I3 U FZ % 8.762 0.232 8.367 ~9.328
SHROIMI . v I v F % 11.185 0.743 9.960 ~ 12.620 8.60
Cl83n3a-U /L Uk N . <0.0001*  3.905 ~ 12.083 :
Az A I T Z % 21.040 1.081 18.810 ~ 22.870 (5.79 ~ 12.09)

8 ARFITTH S NI EHICER B MR R OO AL HHE IRIE T 5,

22



# 2 AKX EA I UFT 2RO DRI (Fi)

AFSIT — % N— 2 Dfl

ALIPSE ABRBT R EEIE (%) IEUERE T 7E Fa P p-fiE P2 S D & (FPH)
(AFSI, 2019)
Cl83 B SHROIM z v I T Z % 11.278 0.767 10.020 ~ 12.730 00001 3.930 - 12,192 NR
o e AMM A T TF % 22207 1141 19.810 ~24.190 ' ' '
o SHROIM Z v I v F % 0.475 0.012 0.455 ~ 0.500 0.64
C20:0 77Xk . . <0.0001*  0.422 ~0.730 :
Az A I T FH R 0.589 0.012 0.568 ~ 0.624 (0.49 ~0.86)
L SR OIEE 2 £ I F 2% 0.951 0.025 0.903 ~ 1.040
C20:1n-9 = A =&k RO \ <0.0001*  0.878~1.590 1.28
Az A a3 FH xR 1.185 0.032 1.130 ~ 1.250 (1.00 ~ 1.82)
. SHROIM Z v A I S F % 0.060 0.005 0.049 ~ 0.073 0.08
C20:2n-6 A YT R . . <0.0001*  0.050 ~0.190 :
" . Az A I TFH R 0.091 0.004 0.084 ~ 0.100 (0.04 ~0.86)
. " SHROIBEMZ A 7 F Z % 0.189 0.007 0.176 ~ 0.204
C22:0 ~~fk RO \ <0.0001*  0.180 ~0.387 0.30
Aiaz A 23U FZ % 0.253 0.007 0.242 ~0.273 (0.19 ~ 0.46)
6n-3 K v RO A I 7T H R 0.153 0.284 0.034 ~ 1.550
C22:6n-3 ayngm RO \ <0.0001*  0.030 ~ 1338 NR
: (DHA) EN S = Ryioal & 3 8.376 0.810 6.500 ~ 10.300
. SHROIM Z v A I T F % 0.100 0.006 0.089~0.111 0.18
C24:0 V7 v R . . 0.1906 0.105 ~ 0.207 :
Az A I TFH R 0.094 0.005 0.084 ~ 0.104 (0.09 ~0.26)
N SRz v A I F % 0.096 0.007 0.084 ~0.110 0.14
C24:1n-9 FIVR R N . <0.0001*  0.102~ 0.166 :
- Az A I TFH R 0.059 0.004 0.050 ~ 0.069 (0.08 ~ 0.40)
. " SHROIM Z v I % 29.906 1.950 26.267 ~ 34.073
N o \ <0.0001* 23.937 ~35.778 422
Az A I T H R 27.265 1.883 22.229 ~31.021 (24.6-55.2 %DW)
_ SHROIM Z A I 7 F % 0.107 0.032 0.077 ~ 0.253
W7 o ARRHEE N . <0.0001*  0.046 ~0.232 NR
e Az A I U FH % 0.839 0.050 0.727 ~ 0.933

BNENER D SEMEIE., RIENRRIC 5D D EAR TR Lic, £, #IEVIRROEHEICOWTIE, BAOMEEICED DI ESRTRLE,
A=A NZ VT O8HFIDIFTENOLAELNT T T OWNTHT ATV, BIRAET VA W28 L 0 MEHLEREZ 1T 5 72 (n=5),
* AEEDHD (p<0.05)NA : #H72L ND: %4k L,
NA: Fa¥0ME & O CITREHLBII T e o 7=,
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30

x3 KA B IV T IR LOHROEMIBEZ A I VT RITBITD

INFERE - DFEFFER °
) ) R
et 7L FE B
10°C 16°C 24°C 32°C
SHROIEHZ A I 7 F X% | 100£0.0° | 100+0.0? 100+0.0° | 98.3+2.52
Kz A 3 7 FH % 81.3+6.1° | 100+0.0? 100+0.0° | 86.8+6.3°

Holm-Sidak /5|2 & 0 #EFHLWEE 21T > 72 (n=3),
B D WFWICHERBZED Y (p<0.05),

(2) X7 X =TT B IE®R

A AR OHR

Kz A I3 7 F X 2OEHICHWEZT T A Rl AN\AF U —_J H—
pOREO3 (Coutu et al., 2007) H3K D pJP3416 % JEIZHEE X 7= pIP3416 GAT-
ModB T&H 5 (X 2, p26),

SIS

O 7 ¥ — O O F L]

Az B A T T Z FOMERICHW ST pIP3416_ GAT-ModB DI F:%k
1% 31,564 bp Td ¥, T-DNA FEIK O FET 23,512 bp Th 5, T-DNA FEIKD
HEFEBCSNIIRIUSE £ 2 (Supplemental File 3) (278 L 7=,

Q@ FFEOHREZ A T LIRS 25613, T ORE

pIP3416_GA7-ModB I, E. coli LT 7 a7 7 U v MIBIT DEFER T X

— DK~ — I —BI5 T E LTI ~A AZiMEZ 535 nplll 515
T-DNA fEISMCFFEL TV 5,

P AR S N IHEBICR D MR R ONE O LI HHE IRIE T 5,

24
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@ X7 Z—DRGNMEOF R KA T 25613 O BB
% 16

KRG B — DRGNS LTV,
(3) BEInT-HEH 2 AW DT T 1E
A4 IEENICBA SN ISR O

8 ENICB A S 7= pIP3416_ GA7-ModB DRERREFR 1T 1 (pl1~14) (ZF0#k
L7z, 72, X7 X —NTOMEGERE DR ESE O E XK 2 (p26) ([~ LT,

25



(Tobacco mosaic virus 5" UTR leader)

(Pyrco-ASE)
ER_Glyma-Lectin

(Tobacco mosaic virus 5 UTR leader)

&
R_Glyma-Lectin & %% )
i G PRO_Linus-Cnl2
(Pyrco-AGE) o) &
S
(Tobacco mosaic virus 5" UTR leade J} "’J
39 plP3416_GA7-ModB
go 31,564 bp
e
);rg (Tobacco mosaic virus 5 UTR leader]

MAR_Nicta-RB7

R_Linus-Cnll

o>
TER,U\'\UE"%Q
D Picpa-?

ER_Agrtu-NOS)

MAR_Nicta-RB7

(Tobacco masaic virus 57 UTR leader

PRO_Linus-Cnll

(Tobacco mosaic virus 5 UTR leader)
(PRO_Linus-Cnl2
PRO_Linus-Cnl1)

(Tobacco mosaic virus 5' UTR leader)

10 X2 FE#ZEA I UFTZXOERICHVWZ pIP3416_GAT-ModB D7 F A
R~y 710

71

T-DNA fE3%1E, Micpu-A6D i&151-. Pyrco-ASE a1, Pavsa-A5D 8151, Picpa-w3D B85 1,
Pavsa-A4D Y&15¥-. Lackl-AI2D 3&5¥-. Pyrco-AGE Y&fn¥ } O\ pat @InFRBD ¥ v S &gtk

15 {AIBE5ECS] (T-DNA right border) 7> & ZZRIEE5BS1 (T-DNA left border) DDEHTd %,

A CIRIE T D,

10 KNz 20k S A7 I HIT AR 2 HERI B O 2 0 BT 1 H
26



10

15

20

25

30

35

15 EWNICBA SRR OB 7 iE

pJP3416_GA7-ModB H' @D T-DNA fHIlk A 7 7 0 N7 7 U 7 LMEIZ LD | fER
YA = H R AV Jade O IREIE Sy ~E A L7=,

N BB 2 AW OB R ORRE
O EEEIBA S ln ok 7k

Wk A IS X R AV Jade DRl % pJP3416 GA7-ModB % & ¢
Agrobacterium tumefaciens AGL1 ¥k & IEEER L1-t2, BT+ ZF L, FUL
VT T T UK IVRY R — M I X IR S o
N Dk 21T o7,

@ BBOBATERT Z7as 5 ) v LEOEAIET Z7a s 51 vk
DERDFRAF DA

T AT, TN T T BB N VR R — MR
7 Xy BREERHIC W T Z e X T ) U AEEERE L, 5T
ARz B A T FH 32D T3 AL Ty HROFEIZIBW T, SMIUFE RS AE Ik
Z e pJP3416_GA7T-ModB DEFNTxE T 57 & —ElF| 2 /) & L7- PCR K&
OWAMEAL S — 27 = A (NGS) % WIS EECSI AT OFE R, Az 1 =
7 F X RIZIE pIP3416 GA7T-ModB D /MAIE A& SIS IXAFAE L7 v o 72 (BIRE
B} 2 @ Figure 6,p51), D Z b Az £ A I 7T 2 RITITTBEEHIZ
Hnonier 7ranxy 7 ) g AEEKRITEE L2WZ ERMR I, B,
7 B —EH| AR & LT PCR L ONWK R Y — 7 = 2 (NGS) % FV 7= M 5L H
FIFEMNT OFEMNZ DWW TIX, FH—D 2-(4)-@ (p30) ITFLH L7,

@ ENPBAIITMEN G BA IR OERY) O FIEIRTE & M
L 7= %M. BB ES BRI U722 Do A=Wy AR ME B B S A | 2 A B 7
FEM A INET DDAV SN TR E TOBROKE

TEE R HATE DR 3T BREA| 7L AR &k — F A B e i Ttk 2 4 0
RLU, ANVAROREFZHFE LTz, SHIZ, BREFZ VAR R— MRETT
REFOME L ERFEL, ToROEMEZISTZ, Tl b HIEIC L V&

27



ST HEARIZI VT, ddPCR (Droplet Digital PCR) {512 L 0 | EABIA % &
EHARTHT KL RK L, 0%, BiEZEEVIRL, £FRBRICHWZ

AR ORI IR Z 15T,
ARz A I 72 FOFEKKEK 3 (p29) (2 Lz, 7ok, AHFEOXT

ZUIITHAR L OTsHARN S IRET 2 2 TOLERIRIL TH D,
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[#44Fic > & FEBAAR]

N R = B B e R = D AR
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(4) MBS LT R O (R AEIRIE R OO AR & 2 TR0 2 b
D BA LI SR AIEET 5577

WD B —ER) S — 7 = AT, HACRR SRR PCR K& OMR AL A AT
Ik, Kz A I T FEZRITBNT, 2 DORRIROEOETNFN |
& N —# KB 2 £ 1 22 B— 0 T-DNA FEI K QWAL E L= 2 D T-DNA
fEIE (X 4, p33 O 5, p34)

@ BASHIEEROBEEY O o —H kOB A SN OE R o
BRI BT DAREO 2 E M

KA Z B A I U FZ RITBT HENEIEF D =2 B —E KR OBLHE—M,
R 2 —HROIEE XA LBl H O F #E, W ONE AR OB HARIZ I
HILEDLZEMEZHND =D, W —27 =X (NGS) WX T 4
—RER > — 7 I AT R ONE NGB AR -SRI O MBS fRNT 2 SEhE L 7= (BIR
EEE 2),

WAL —27 = X (NGS) ZH WY 2 — B — 7 = R BT

KA Z A 37T Z X TR B2R88E, T H6%M, AFI8RHD
FEF2ODNAZHIH L, T o F DBk L, s L =7 &7 2 — %%
L CPCREAHE L7=, RIZ. pIP3416 GA7-ModBZ% Maf#E 3 HI8FED N7 KX —
BT T A ~—%H\ T, Nested PCRIZ L Y X7 ¥ —Ed ¥ & & TeDNAKT T % 14
g L7z, T D%, HHE L 7ZPCREEY O ILELH 2 R v — 27 = —
(Ilumina® MiSeq™) % FCHENT L 7=,

AT L72 ) — RESID 5 B, 97.5~98.9%1dpIP3416 GA7-ModBDE S & AH[F]
MEA Lz, — T, ED1.1~2.5%I%pIP3416 GAT-ModB& 1 = 7 X /7
J LD LRI E ORI TH - 72 BIEREER 2, pl9), 260U —FK
FiF D 5 5 T-DNAFIR O A MBS BLY | OISR LY &2 A 3 v F 2 x5
J LB E MR E R T L O BEAES & Lz, LT, FRESINT40DHA
B (ARSI, 2, 3K U4ET D) 2oV Cit#id 5,

BEGHCS112142 bp OT-DNAFEIE O A MIBERES L Ok A 3 ¥ 4 FONLE
Mo/ LB (1,207 bp) A DHERL S AL, BEAFLSI213140 bp D T-DNAGHIK O 4

30
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B SRBLSI S N A 2 7 F 2 XONEMST 7 LBLF] (986 bp) 72 HAERL S 41T
W, BHEATSITHRIE SN A 3 U FZ XONIENY ) LS E2 A 3
U HFDY 77 L AKEH] (Chalhoub et al., 2014) & LH#ERL/7ZE 2 A, #E
BeA 1 1XA0S YLtk 017,268,321 — 17,269,789 H DELHI & 96.5% D AH [FEIM: % 71
L. #EABHRIZFE U < A0SYLt{R0>17,269,810 — 17,270,793 H DELHI] & 98.9%
OFEMEZEZ R LTz, — 5T, #EAEF3IIT-DNAREIE H O 22115 LB 23 05
KAE LIZESICTH - 7= BIREE 2. pl19~20),

A 3T T Z R ONTEMESNC BT 2 T-DNAREE R OB 23 2 A5 1]
BERBSIERTH 7= 2 & K OT-DNAEL T O 22 BE S H 25 WA B L
TEAESINREH SN s, Kz 3 U T2 R Ti2a8—0DT-
DNAGEI S, WA KE L2 TEASINTVND Z BRI NI,

F7o. #EERSN4E, T-DNATEO A RIEE SR BN 2R3 25 144 bpDELSI K&
OL130 bpDEA I U FZROWNLENMEST 7 LEFIN DL S LTV,

ARSI TR SIS I3 VT X XONTENLT ) ARSI 2B A T U FH
% (Chalhoub et al., 2014) 2 O’7 7 Z 7 (B. rapa) (Wang et al., 2011) OV 7 7 L
VARSI E B LT 2 A, A F T X RDARYEEIR (chrUn_random) @
118,589,042 — 118,591,171%&% H £ 100% DAR[FEMEE R L, 77 77 (B. rapa) O
A02GL (R0 18,569,331 — 18,570,4607 H DB & 99.5% DFRIAEIMZ R~ LTz (Bl
WREEE 2. p19~20),

T-DNAGEI T O /L MBEFRBSN 2 B GRS BT O N ol Z L b
Az A I 7 F XX DARYAARITIT —EB KR I L 7ZT-DNAGEI VB A &
NTWDZ ENRBINT,

BB, AR A I T FTEZXNOLHELNTDNAKA DS b, BEAMTZ
A X R EHARPED & Z DNAKT A 23 OY, ShE RS EIER & AR RIPEDS & 2 Bls O F
M2 feRs L7 iR, VBRI & IARRIVEDSGR O e, Afifax A 3 v
T Z RITHVE RIS e o 7o GIEREEE 20Figure 6, p51),

BB G T IR D 1 ST

ARPEERICEAINTZBIETOREHT 5K LRERE (BCF:HR) &
VDASYERIZEA SN BB T OAEHT H R LRESRKE (BCIF2 M U'BC/F3
HAR) (K 3, p29) 22HDNAZAH L, kit —27 =4 — (Illumina® HiSeq
3000™ K UMISeq®) 1LV &T ) Mg 21T o7 (IIERE 2,p20~22), 72355,
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KIEWTIZBNT, v — 7 v AEREILEE T30 Th - 7=,
MRS AT OFE R, A X B A 3 U F X ROAQRYEIRIZIX, Micpu-
A6DEILT-. Pyrco-ASEX&{n¥. Pavsa-A5SDi&An+-} O\Picpa-w3Di&fn+ D5E4:
OB R v b R O Micpu-A6DEBIEFRE Iy hDODH—I 3 —4
— T % Linus-Cnl20O—FF (152 bp) NWEAINTWD Z &R SN (K

4, p33; BITREEL 20D Table 3).,

FTo. AOSHAIRITIE, 22 B — DR OT-DNATEE S WA K E DT
HASINTWND Z ERMER SN (K 5, p34; BIUSEE 200Table 4),

I bz, BABLETFLEOEA I U RNIEMOE RS Z 13— % 20
DT T A4 ~—% AN R PCR FEEM O ILECHIFENT N 6, IRHEAR
vz oY= RN LRBEOREREDSER SN TS (BIRER 2,
p20~22),

5z, ZIK%E@Z'E/I} 3T ROENEE T OEEMAR (T3, Tay Ts. Te
FONT7 #AR) (281 2 RZEMEZ S/ 5 DNA & OE ATEIG 1 O 5 68 2 H s
+ % 450 PCR 4 rhm?ﬁ (EAD02DJ5 17.EA05DJ380. EA02UJ284 & (X EA05UJ200)
LOHH 7oy Mot LR LIz E 2 A, FRIzB T, Az &
A 3T T EXOBEANBETH, BEL THERICERLTWD Z &R SN
(BITRE R 2; Figure 9, p58 L UBIINE £} 3; Figure 3, pl12).

@ Yefulh LICHH T E— S EE LTV B AT, s 2L T 57
LT B BB

PR L7EL ST, R Z EA 3 0 F 2 XO2FEGLARITIT BRI LT
12 E—DT- DNAAEijﬁﬁ%)\éﬂ’Cb\é ENHER S NIz, Azt 3
T Z RIZIX. Micpu-A6Di&An1-. Pyrco-ASEBIn¥-. Pavsa-ASDigfn 1 &Y
Picpa-w3DBAL T DERRE OB T3 & » N L Pavsa-A4DiB AR T-FEHL
Wy O aET—X—"TH D Linus-Cnl2D—H1F (152 bp) BNEAINTWVD
S LAHERENATVS (1 4, p33),

Fio, SEYREAMITIE, T-DNATEIEA W KE C2a b —EAINTND Z
LRI TS (5, p34),

32



(TER_Linus-CnI2 (partial)

PRO_Linus-Cnl1)

(Tobacco mosaic virus 5° UTR leader
MAR_Nicta-RB7

TER_Agrtu-NOS)

(Tobacco mosaic virus 5" UTR leader)

Pyrco-ASE)

(Tobacco mosaic virus 5° UTR leader)
[PRO_Arath-FAE1)

(Tobacco mosaic virus 5 UTR leader)

T-DNA right hordei‘f

15,000

>-<9icpa—m3D Bras>
| |

Brassica napus flanking sequence

10,000

BB iBrassic..: | :.>‘ > Pa"sa""5D>.|
(I

Brassica napus flanking sequence |
Multiple cloning site TER_Linus-CnI2 TER_Glyma-Lectin PRO_Brana-FP1 TER_Linus-Cnll

X 4 ALz EA I UFTH RO AR EEIRIEA SNTZEANBG T & F O R O]

BUIAKAI X &A1 T U F Z RO ER O R E DL & BlFZ R LT,
AHHZ B A T 7T F 2D A2 FYLEAIRITIE T-DNA FEID 9 B Micpu-A6D TEInT-. Pyrco-ASE &5+, Pavsa-A5D &fn+- K& O Picpa-w3D &+

DSERIRE DB TFHELA & > K Pavsa-44D BT B0 >y hOT0E—%—Td % Linus-Cnl2 D— (152bp) NEAINLTND,

ORI 20H S N BRI AR DR R OB O BT R R IR BT 5,
33



10

(TER_Agrtu-NOS)
-DNA left border)
-DNA left border

R_Glyma-Lectin

(Tobacco mosaic virus 5" UTR leader]

TER_Linus-Cnl1

(To

bacco mosaic virus 5' UTR leader

PRO_Linus-Cnl1)

TER_Linus-Cni2

(Pavsa-A4D)

(Tobacco mosaic virus 5’ UTR leader’

PRO_Linus-Cnl2/
PRO_Linus-Cnl1/

(Tobacco mosaic virus 5 UTR leader)

(Pavsa-A5D)

lobacco mosaic virus 5° UTR leader

[PRO_Brana-FP1
(TER_Glyma-Lectin)

Tobacco mosaic virus 5" UTR leader)
(PRO_Linus-Cnl2

(Tobacco mosaic virus 5° UTR leader)

(Micpu-A6D)

Picpa-w3D)

R_Linus-Cni2

Multiple cloning site)

T-DNA right border
\

[PRO_Arath-FAET)

000!

10,0007

Brassica napus ﬂankmg sequence

D&@mmmm»mm

| PAT
MAR_| Nlcta RB7 Pyrco-A6E PRO_355x2

PRO_Arath-| FAEl Pyrco ASE

MAR_Nicta- RB7

TER Linus-Cn

15,0001

1 Lackl- AIZD

2D,000!

=

PAT

'gmssica napus flanking sequence

T-DNA right border/

Multiple cloning site

(Micpu-A6D)

(Tobacco mosaic virus 5° UTR leader) ‘
[PRO_Linus-Cnl2)

(Tobacco mosaic virus 5’ UTR leader)

(Pyrco-ASE)

fER_GIQma—Lectin

PRO_Brana-FP1)

(Tobacco mosaic virus 5’ UTR leader

R_Linus-Cnli

(Tobacco mosaic virus 5" UTR leader

PRO_Linus-Cnl1/

[PRO_Linus-Cnl2

(Tobacco mosaic virus 5" UTR leader)

fER_Linus-Can
PRO_Linus-Cnl1

(Tobacco mosaic virus 5° UTR leader,

[PRO_Arath-FAE1

(Tobacco mosaic virus 5" UTR leader;

TER_Glyma-Lectin

PRO_355x2

30,000

35 ooﬁl

40, 0D0|

PAT
Pyrco-A6E

MAR_| N1Cta RB7

La ckl-A12D

Pavsa A4D

Picpa-w3D

MAR_Nicta-RB7 Pavsa ASD

35,0001

G«Kz<:<:«<:n<:«<:n<:r>|:>»<:¢<:m<j<::>u:>m:>

PRO _Arath-FAE1 TER_| L|nus Cnl2

50, 000i

Xl 5

BURNSE =S SR

Kz A I 7 F X F2D A0S Gefa ki

I EEEC A DA 12

FENRE LY E R LTV D,
ALz A T T FZ RO A5 YeBRIZ1E. T-DNA fEEk S

50

2 K

IZRtHi s

- AR A HER L NN B O SR 35

34

BASIHNZEA

BLreEED
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@ (6) POIZBWTEARIN R SN DFFEICHOW T, HAARSLME T TOEE
] K QYA CO RO L EME

2016 FEICA—A BTV T @ 3 B BRHUIZ F TRl LIe A 21 3 v
A3 (Ts HAR) ORI HAEFERE L ORI T 2 EABE O IHBET H%&
EHEDORILOA % Liquid Chromatography-Multiple Reaction Monitoring-Mass
Spectrometry (LC-MRM-MS)"® |2 X V) ##&§8 L 7= (Colgrave et al., 2019), Z D5 &,
MFRR T ee—2—2H L 7 MEOT Y F 27 —B KOz n o T—8
DOFBUL, BRFE T R ORAFE BV TR Sz (& 4, p36),

Pyrco-A6E B HE OFRBLEIT, AL X A 3 U FZ RIZEB W TH T ITIHEE
T27007HFa7—BROTa L H—BOH CTrbk<, AT TIEE
BRALUT CThH-oTe, —F, KA TIIRBLD MR S 4172 (230 ~ 480 ng/mg
WEHAE), Pavsa-AdD BHH'EIL, 7Oo07 HF a7 —EERzr U H—EBDOH
T bREENE <. A 7128 T 1,340 ~ 1,550ng/mg #E HE ., REAFE
FITHFUNT 3,200 ~ 5,600ng/mg FREHE CTh -7,

—HCEHABBETNORET L7 VT 27 —E LRz m T —B I IR
H 7" 1 & — & — Tl ézhfb\%f) EMD | ST AT o T LS O - R
BEME (5 W OMMIE, & E’ﬁﬁﬂﬁ/ﬂ;ﬁ@ﬁ%{& 50%PBATEHIDTE, AR M O%E
WR) Cid, M Tl O EILEIE Do 72 Pavsa-A4D FE HEIZB W THBRHR
FRLLTFTHh o7z (Colgrave et al., 2019),

£ 7. PAT & EI%T@%%E%% T, RV K OVl 7 2 3 T T O R
AFEBEICB W T HRBIDIMER I (4, p36 L VF 5, p36; Colgrave et al.
(2019)),

BT, 2013 D 2016 FATHT TAH—A b7 U 7 OIRE THE; SR
WLz EA I UFTE R (T~ T ) OfF2HWT, ¥AZ7ua~ 7T 7k
IZ& Y DHA ZEAZHIE LTz, TORE, Az 1 3 v 2 xo& KRB
WT DHA PEBHRICOIE D LEMIZEASNTWD Z &R Sl (il
WEE 4 O Table 11, pl5),

SHBANICE AEAEERED 1 5T, BRICSTF N2 ERETH LN TE S, K
fﬂ?ﬁzﬂz% AT EARHFTEAINDG T TF 27ROz T—BIHEEAETH
V. ELISA {EETHWO D FrRAPUADIERANEETH 5 Z L, AFREZ W,
7B, RFIEOKEIZ S TIE Colgrave et al. (2019) X - TGRS LTV 5,
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10

#4 F—ANZVUTO 3 HETEE LA A I VT RICBITL2EALZKEEAEDOFRBLE (Colgrave et al.

2019 L 0 Pk

L FEE T (ng/mg MREAHE ?) REFET (ng/mg MEAHZ ?)
B A 1 S 2 A 3 A 1 ek 2 ok 3
Lackl-A12D 412 £95 476 £ 60 406 £ 81 670 £ 610 1,050 £ 170 850 £ 120
Picpa-03D 483 + 94 430 + 30 351+£92 650 £ 530 1,057 £ 28 635.1+9.1
Micpu-A6D 190 £ 91 220 + 140 210+ 180 470 £ 370 870 £ 300 794 + 95
Pyrco-A6E <LOD <LOD <LOD 230+ 120 430 £ 220 480 + 50
Pavsa-A5D 742 £ 92 930 + 290 760 £ 480 940 + 750 2,030 £270 1,900 + 200
Pyrco-ASE 409 + 78 500 +£270 440 £+ 320 670 £490 1,310 £ 390 1,290 + 150
Pavsa-A4D 1,550+ 130 1,430 + 300 1,340 + 520 3,200 £2,700 5,600 + 1,300 5,560 + 920
PAT 23.1+45 33+ 11 292+55 330+ 140 390 £ 210 605+ 76

©EAEOEBRBIIREAEINgS7ZY Ong TREN TN D, FHME, FBERETIRRESNIZENZNLOT T APERRE I TS HilE3o

REFET1In=2, £ LSMTEn=3)
<LOD: E&[EM LT

5 ARMHLZEA I TFXRITEITD PAT EE'E O3ILE (Colgrave et al. 2019 K U tfZ)!

A H Bk 5 HEH] 55 3 i R4 50% B AL
Tk ESGELZ/IUN ERUELZLES Uit 1t Z O ORI AR
Az A T FH % 46 + 15 107 + 66 173 + 33 310 = 180 130 = 92
SHROFEMZ A I VT 23 <LOD <LOD <LOD <LOD <LOD

*HEAROERREITREAE Mg 72 Ong TR SN TV D, FME, EEREIRRSNZZNZENOF I ANERE S TVS (0=3)

<LOD: E&E[RBHLLT

14 ORI SN B RICER MR R OB O BT RS IR BT 5,
IS ORI SN B RICLR MR R OB O BT RS IR BT 5,
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® UA VARG DM 2 R LT A SR N B A B s
ESNDBLNOHL5E1E, G%EEEOA L JURE

BA SN RROBSNIIMBEZ FRE L T DREIT W e, UALAD
&G DM OREHE e L TR F I rE S D BThIERu,

(5) BB TR 2 AWML DM H K OFR B O 515 QN Z 3 B O REE K OMEHEME

KR BA I T 2R, 2 WFTOER LD BIEFEITEASNTENETN
DBENER IR RN 72T 7 4 ~—& >y M & TagMan® 7' &2 —7 % V72 real-
time PCR{EIZ X D R H R OSRBIN FIRE TH D (BIIREEF 5 BIIEEL 4),

KRB LD BB FOBRERAT, 7/ LB T0.01%TH D, £/,
RIEOEFEMEIENuseed .} DeBDIFEIZ 38N T fitiak [ AAAME A OR 41TV
D2 EDHER I TS (BIUEEL 50D Section VIL. Page 36~58),

(6) fEEXIIEEDET 0T O L OME

O BASHIEEBROBRMOFEIUC L 0 A5 S - A T4 RS
HYRFIE D BRI A

AR LA T T FH R, EALE S BEOT Y F 27— RO 2 FE
DxEryH—EORBU L) FEFNONEEBVR TH D4 LA U Bh b
DHA Z fci& R & 9 5 RIS A s il 2 EA T 5, £72. pat Bis T
P DIEHS D PAT EEHEIC LY | BREFA 7 LA 2 — b A~DIHER 5 ST
Vo,

@ LATITHT 2 B ST A REERORRIEIZ DWW T, B s TR 2 =Y
EEEDRT LY LOME OMOMHEOHEKL OHIENH D56 13%
DS

KA Z B A I U T2 X OB EITIFEMRZ A I VT F it AV Jade TH
0. BANEETIE Lackl-A12D AT, Picpa-w3D BAisT. Micpu-46D BT,
Pyrco-A6E {8151, Pavsa-A5D i815¥-. Pyrco-ASE Bin{. Pavsa-A4D 8151 &
W pat BInFTh D,
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EETHDLEA I U T Z I, ZRHEATRE 72T/ CTd 5 B. rapa. B. juncea,
B. nigra, R. raphanistrum, H. incana KON S. arvensis IS ENZAFAET DD, &2
HERTRE 2R R DU IR I AR IFATAE L 72V,

F—D2-(1)-12-Q (p18~24) IZFEH L= Lo, Az A 3 v & R
R L5 FEOT YV F 27 —BEO 2Oz —BIzk v 1T DHA
BHEAETD, TYF 27— RNz B —BILENEE A R D I0 2 f# <
ZEND, TNHOEBEDIEMEES BRI A R < 18 EOMRBRITREL KX
T liFneEZ BN, £2, PAT EAEOLERRMEITEFICEL ., #
EINZFEEL T 2N E 2 BB & 55 Z & D720 e | 15 EORERIC
WL RITTZ EidenEEZ LN,

PLEDZ &6 A B A 3 7 % R OABSH T A R R I B
957 = EHOTICHREEEZS CAEMSHEMERENMZIT ) 2 EILAEETH
HEHM LTz, 7ok, AL A T U Z XOREEFERECIE. LT OHE
HEZHETHTFETH D,

OFFRE K OVEF OREME, @K OBIEME (B, @B OfRMER YA X
@FE- DA ER, Bk, RIRMER ORTR, OFEWE OEAM
3 BB AWEOM BT S EH
(1) FEHEZEDOHNE

MREEI S TR 1 2. R . ERL OB NN S IMET 5174,
(2) fERZE D J5 1k

FTEM : KBRS IEHRESR 1 TH1H 1 5

ZFR IE KT T-PIRC FEES: - HEMFEESM (o F AR T —

>) « BRI BRBTBR M S V (FREEIES)

fE IR - KGR A D 202643 H 31 HE T

38



10

15

20

25

30

35

1

2

BRFEIF 5 O Jiti i

(1) BAE DAY B0, FRMESE T Fte £ 5107 = v X i E

Q) EEEIHTHDL Z &, HANEITNLAZELTH D 2 & 2R LAz A
RFTWATIZHIT T 5,

(3) PRI TS TR L7 Bktk, 25 B R OB I35 Lo+, Az A 3 ¥
T H X OIREE LG L > THRET DO DU EERMHZHE L T D
&b, Kz v A 3 VT ROREHIESE DS ~DFH Z 1k %
721, PEACRBEIC TP e OS5 2 B E L T D,

(4) A AT A I 0T 2 ROBEHNIITABRIX 2 ZEm R ETHE S Z L1
KV OIRERZ B 1Ed 5, £, TR & O R Iili 3B Sl S 2 v
REVIER AL D,

Bl 25 T O IESEEE

() AR Z A 3 U T Z X RO GO A I3 07 F Z RSN OFEY)D
MEEEFHNTAEBT T2 2 L 2R/ RICIZ 5,

Q) A Z A I U X X EIRENFHOIMER L, UIRET 25HA1E.
KA Z B A I T Z 2D LR WG DRI AN D,

(3) I LV EW IR E T2 EERE, AEfR A I3 U2 R LD
B BOIEBZ B A I T T R OBEEK T %, T2 %R <YK
BTN T X AT LV EEICRIET 5, B dA—tr 271 —7
(Rl L I N [ e

(4) BREEITE O L 7ok, 282 R OMEAR 13, (B3R T4, RBEIZSN Tk
52 EEICEY, ERETICAHBBZ A 3 U7 ¥ 203 REBEEES O
sMcEbHEND Z BRI D,

(5) MRBEIFE N AKA T 2HREN 0 ICBE SN D X 912, 3&H OMER R &
WEBLZ1T 9,

6) (1) 76 (5) ([T 2 FHELF—FEEHFELIT O E TS5,

N BNCEDDHE=F )V THBEEIZESE, T=F U T E2FET D,

8) AR ENET HBEZNN DD ERDLNDITES>TZHAEITIE,
BNZE ® 5 B ERHEIC S & | OIS T 5,
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Q) AKBEZIT LS ETHHICLDFEFERAEORIBRZICE T DIEFRINED
Ik

BNZEDDHE=HX U U THBEEICESEET=X ) VT2 FEET D,

4) A HEMERENETLIBZENOH 55828 2 WA E %S
T 57D OHE

(5) FEREFETOMMIUIF —EHEHENTES N TWDERE &P OBRE T
D

(6) BRI HEHEICET A 1EH
AR Z T A T 7T X 2OENBT 5 HFERRIZ. £ 6 (p40)D LBV THD,

#F6 Kz YA IUFTXROUWIMIEBIT L HEERDL (2021 4 1 A BIE)°

R LM A DT HEG » 2GRN
F—=ARTIVT « =a—T— ‘b 2017412 A 74&GR
7 v REMAEMERE] (FSANZ)

A —2 N7 U TG HINE Ak} - BREE 201842 A 7R
il /& (OGTR)

KEEHE (USDA) RS 201848 H 7GR
KERSERKMLT (FDA) Rhh - R A

B Z 424 (Health Canada) Bih 202047 H 7GR
T2 REBEAT (CFIA) BREE - At 202047 H 7GR

10 RFITFEHR SN AE LR DR K OB D EAEITHEEA ISIRE T 5,

40



B, Kz A a0 X R2OKPNEICBITA2HERWIZLTO LD TH
% (F 7, pal),

£ 7 KRR A T YT S FOEMECHIT D BFHAG (2021 4 1A BE)
i Al ik - AR
L ] ' (6 7]
JEMOKPER fi 1o 2020652 ] 2k
FEMOKEES - B | B CE— TG HLR: 2020412 Hi 5
PR E55)

ARSI BRICER D MR R CNE O BRI HEES (SRR T 5.
AT AEIRIC S <

RO VO MR K OB O UEEIZBI T D IEBHIC RS <
20 BR T B O OB X 5 EMBRRIEOMERICEE 3+ IS <,
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H HA L OSBRI OFHE

B D 2-(6)-@ (p37~38) ITFEM LI LB | AMMRA A 2 7T F ROFE
EORE & EA LR T ORI E B L AR T A T s 2 R
SRR T 2 A O LS LI & R U AR IR R T — &
% PP L 72

1 BEITBIT D EALM
(1) BEZT D alREMED B 2 B A B S O F e

YA a2 RE BEOREEGO X O e EIRIZ AN O TN Z 5 B Hiik
TIFABTLEDADZ LML TWA LD, HIRORFEEO HHIIZZ AL TAE
RERICHEZ G 25 L9 el Tid7e < (OECD, 1997). BARSMHT TIEZ4
AEAREHE LAAETHZ LIIREETCH S & STV D (OECD, 1997),

TSN %wfi~t43?f&z@%@ﬁ%KM®ﬂE&Uﬁ%\wf@
BEAE (1K 5,2001) X°, A I U X XOEAEKL OEDEL TOEE
A I LTV D (Aono et al., 2011; Aono et al., 2006; Nishizawa et al., 2009,
Nishizawa et al., 2010; Saji et al., 2005), 7=, FAE DT A I 7 F ¥ RO Ak
JEDIZ BN T, 2006 FFEEED B BMKER I LV Bz B a3 020
EFHEERENMTONLTEY ., Bz 1 a v x04EFIL, EEGT
i & — EFPH OB INWVICR i, AFEZB 2 TOEGEMEDL RN L,

ZEEFIC ZIENE L ICHK L, FOAFTRIAITIER L TN &
DS SNTWD (BIKESE, 2020a),

Fo. KEOFEEERIH 3,658 # T WT2ERIZOIEY B3 T X
FDEFE=H ) TREEITOTAERND, EBHETO ZIENEHIC X 5O
AR 2 IVURERICERT 284 a v X X EMOMEPRETSH D 2 &
DR SHL, NBHIRELO 72 VWERSEIE TICART 28/ 3 U F 2 RIL2~4 T
HRTHZ ERREB I TS (Crawley and Brown, 1995),

LDz Lt A 3 72 REEHNCAD TR Z B 5 il Tl
ﬁb%é%@@\A@%ﬁﬁkhgmz%m&w%ﬁ?imE B B BN
K< BRSPS D L O 1B S 2 1F 2 TaetE IR &l S iz,

—®D 2-(1)-2-Q) (pl8~24) IZFEH L= L HIc, Af#fax A I F X R T

H\;ﬁ§l§_f&@imyw—k®%ﬁ_ibDHA#F%%M\@%*
IR DIEMBHEENE{L LTS, L Lenb, 7527 —ELkNxTe
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=BT A R I BN TOR@H ZERMEINTNDLZ LD
(Leonard et al., 2004; Shanklin and Cahoon, 1998). HgRAE&KEAR DAL LISMZ ., 15+
ORBRITHEL RIFT Z LT EB2 b, SHIT, PAT EHEORE
FeRMEIIIETR ICm < . EICEB T 2N E 2 EE &5 2 L0372
Wz, 15 EORBIRITHEL KIFT Z LT eB 2 b,

72k, vaA X AXF (A thaliana), 717 ) (B.juncea). 7 7 7 F (B.rapa)
KOtA I FEZRTBNT, BVBEOEBSEFROR FIEEST LD
W5 723% % (Bhattacharya et al., 2015; Knutzon et al., 1992; Miquel and Browse,
1994), IR (10°C) K OVEIE (32°C) SMHICB W T, Kz A 3 v & x
DIER T DRFROEK T RO LN b DD, BEROEKTRBEICBIT S
BAMEZEO D Z E1FE 2TV,

XoT, MABMLTTHD Lackl-412D Bf5¥-. Picpa-w3D Bis1. Micpu-
A6D 8151, Pyrco-A6E 81n1-. Pavsa-A5D i&fin{-. Pyrco-ASE i8{n{-. Pavsa-
A4D BIE T M O pat BInFIZ LD BN, BIOE Lo EOAFENFETH

L RHEZAN A NG NI EE & A K OBREH 7Lk o — MMM 2 % &
T ATBEMEITE 21T < Wy,

LDz Lt Kfax B A 3 U F 2 XOBAICEBT HEAMEIXIEMHT 2
AT EREEEITRNEEZ LN, AR A 3 T2 XDRE SN
TRECEDIEXEEZ M AR IS CHEA IS Z LG, BialcklT

DEAPEICRN T 2 ML R B 2 52T 5 FIREME O & 2 B A B ) 5 | 357
EINRDoT,

(2) FEOBARPINE OFHM

(3) EDOEULLT IO

(4) SRR 5 552 AT S O H
PLEDZ Eind, AA#RZ A 205 KT, @ﬁéﬂt%ﬁ?*ﬁ@@%

HEE & i A T2 FRBEIE 51 ?éﬂzi R R K ONEIER NS (AT hE
T 2T R OFMANTIL, BE ISR DB tl‘féi%%’vﬁf E”i[%iﬁ“
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HEBZII I E W ST,
2 HEWEOEAN
(1) BEZT D alREMED B 2 B A B S DO F e

A AUFZRXOFELHIZIE B NEOEICEE LB 2OV Y U
T nay ) L—EREENTVS (OGTR,2008), LoxL, Afl#faz A 3 v
FTEARXOEETH D AV Jade [TMFEL BRI L VIR L VDR V= )
L—helpoleh ) —FMETH S,

Kzt A 3T Z X TIESEOT YT 27 —8, 2oz H—F
KOPAT BEHEDRHEBLL TWAR, TNLOEHEDNHEEME CTHDH L OWE
372 <L BRI LV o EREERIREME O & D BN A FR 7o 7 T & 3RS
NTW5 (FH—n2-(1)-1-©, pls),

Flo. FH D 2-(1)-2-Q) (pl8~24) IR LT=L2, THF 27 —EBRO=
o —BIIENBRE RREICB N TORAEH Z ERHMBNTNAE I EnG
(Leonard et al., 2004; Shanklin and Cahoon, 1998). ARHAEE G RAEREE LS D fE D
RESRICEEZ RIFTZ L3V eEE 2 OND, 5T, PAT EREITE W
B EMEEZA L, HETH D 7 VAR 32— NUSDILEWIZ T B TF VLR
THIEIEBZONRNT END | IR ORERICEEL KIZ L THIZ
HEWEZEETHZ LI VWEEBZLND,

FZTC AL BA T 7T X RITBWCTHTIZPEAE LT IBIAER ) O B %
ST T BEAF ORI IR 3 2 B DWW T UL FICHF 21T o 72,

EPA }¢ ' DHA Z &4 A0 3 RIENIRIT. £ < O@REIZ I T L,
PeRE FEELRAMZ R L TRY, HR, MR, Ml 7 fnEr e
TAREO—EOAHFEH T o ACEE LT ERHEINTVD
(Calder, 2014; Swanson et al., 2012; Twining et al., 2016b), 443 EPA <° DHA
ZER L L CHBEERT 50, AilMATHD a-V / LUieE LTERLEZDD

Z EPA X° DHA ~E BT 5 Z L THHLTEY . MRIZITa-U / b fgis
EENDZ ENRMBILTVSD (Twining et al., 2016a; Twining et al., 2016b),

AU FTERERETHIENHOLNLTWDaAYFavH, BALVH,
Ny ZBROTFa v HRBRITZ OB EZERCUIER L THHAT L Z &
NHEINTEY, BESCT RTINS OR BN ORI Z BT 5 Z
EDH BTV S (Fontaneto et al., 2011; Stanley-Samuelson et al., 1988; Turunen,
1974; Tzompa-Sosa et al., 2014), |2 iX, V / —/L# (C18:2n6), a-V / L &
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(C18:3 (n3). y-U / L > fiE (C18:3n6). UiEy-U / LW (C20:3n6), 7 J %
KB (C20:4n6) K OYEPA(C20:5n3) 1%, 224 ¥ (Ny X H), anF ) AX
U (FavH), 338 F (avFavlH), 9%70 (%7 VH)
KOJ1 (BF) IZBWTIET D 2 LR S, £ OB RIRE 2 F N S
LTV % (Stanley-Samuelson and Dadd, 1983; Stanley-Samuelson et al., 1988), X
ST, A A T U FZRITBWTCEA S NS DHA 2 51 EHZ MR
FONENIIAE L B SREREE TIZIASAFE L, BAEEBMIC L > TERESN D, IPEAE
SNTND

L7eBo TR X B A 3 0 F XX HEWE OEAELZ RS LT
B AL | RE SNVCREE T EDIFEEEE L6 2 T-IRBE IS BT 53k
Br. RE . BN OBEEW RN N SIS 2174 0OFPHANTIX, AFEME
DPEAEMIZES L CREEZ ST D MO H 5 B ABEY X/ E ST,

(2) FEOBARPINE DR

(3) EDOEULLT IO

(4) EMSARVER BN AT 5 BN O A L 0|

UbDZ &b, Kz tA 3 U7 2R3, BEE%:FL?’:%%’G*E@VE%

SERH 2R A T PRBEI S SR D RE . RE . EIR KL OBEIEIE TNC 2 b ISl
T AT R OFMANTIL, AEWEOEAVEITER T 5 EMZHR %2@575@@“5
BrhiInwEHrshi,

SHENE

(1) B EZT D alREMED B 2 B A B S DO F e

A I UFF LT RE 2R TR AR T S EAFAE L7 W T2 | e
(LR D BRI 2 52T D ATRENE O & 2 TR AN EILE SR 0 B AL Eh i 55
i%‘ﬁm SV ARANAN
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kB, WHEIZHMT DA I 0T F 3L ZHERERAROUTHZME S LT,
B. juncea. B.rapa. B. nigra. H. incana, R. raphanistrum N S. arvensis 7351 5
LTV % (OECD, 2012; OGTR, 2008; H1#:, 2003),

(2) FEO BARPINE DR

(3) HEDOEULLT IO

(4) BRI ET D BT OF B O

4

PLEDZ &0 6 —EDOVEEEFE % 2 72 BRELRR THE S 5 AH# 2 &
A T X XORBBEIECE T Db, RE . E L OBEIRW N 26 I2A
W9 5472 OFPH T, 234 tl#éi%%ﬁr%@ﬁéféﬁ%Mﬁ@w
&l < e,

Z D OMHE

B D3-(1) (p45) IR Lo &RV, BA I ¥ 3 & MR e/ iTix B e
TN ENAFE LW oD, MRS 2 M SRR B 2 52T % AT HE
PED & 2 ER OB AEBEY EIIFE SN2 o T, —H T, B—0D1-
(3)-=-@ (p7~9) IR L=k HiT, VA I v F X RFTBEI AT DI kD
IT#3F8 T D B. rapa. B. juncea. B. nigra. R.raphanistrum, H.incanalzXS.
arvensis & HE LG D 71&) Az EA 322 EMBENTHAT DK
DUTHRFR N ZZHE L T2 BB T D Al th 0 & 2 iRy e L LT, OMERE
%ﬁ#%ﬁkbf@@%&ﬁ%@@@%ﬁ%%@ﬁé QO L ViIRB L
M AEET RS- O TRAGHARIC K - T, 33 U7 I O E R EE AN HE
INEFL, TG ERREICKKA T L CAET 5 B REOE A AW OEREEDHERE
ICRENEL D, O2RUITONTEE LT,

@© HEFERRARAME 51k U Tt o0 B A A T O 18l (A1 22 BR324 2% T REME
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juncea. B. nigra. R.raphanistrum. H.incana OS. arvensis & ZZHELAS DN, 2

AU FZRIIEDBENC AT DR OITkEE TH HB. rapa, B.
oD S5, HIREM T TRHEET D vIEMED & 2 DIEB. rapak U'B. juncea T &
% (OECD, 2012; OGTR, 2008; EMI/KEEA, 2018), LAxL. HIRSA T TME
LM 2 R T 2 72 01213, BRI L oM BROIERE. 168 O TR BIEERE & O
FHay. BICHIORFINE. B OBHEER, TEIFRE DR, 0B OB
FIHPENE N DR DAERy & DB GHEFEDORMIEDEET 5 2 L NUETH D
(OECD, 2012; OGTR, 2008), FEFRIZ, ekt A 3 v F & 3 Lkl & OZHE=R
RS, MR SN & LTHRMEMET T 520, & LI E D
ZERmSENTUVWD (OECD, 2012; OGTR, 2008), L -> T, Afl#iz A1 3w
FH RDRIRDNTIFIE & AT D E LTH, TORMERITIELS . FBRkEND
MREORMEBIRT T 52 006, MEZRRLPENEO BIRRE T CE b3
HAREMEIZIR W E B BN D,

@ ST £ 0B LI AR AT S 7 b TR B AT L > T, ML
1= RO AR/ S, 2 BT R AE L C A BT 5 Bl
55 0 B A A W DB BE ORE R B 2 B AT

%*@1&Uum%%)_rbt;9 AR B A 3 A ROBS
BT DAL N OV E W E D REANE \%%k45?%&zkmaﬁwk
%2%7&5
Az A 2 T F &2 XTI, %%$@ﬁ?#%;éMK(% D2-(1)-1
-® (P21), LrL, ERL7=X 928 A I UF 2 3 &gl RS A ME
95 Z L1EB I WD, BEABELAESEICAET S a )
&z&okﬁ@@@¢ﬁ¢ 23R LT ATREME IRV, Lo T, RRHMELT-
ﬁ@_WTLf@ﬁﬁémﬁém%$$%@@¢ﬁmﬁﬁm\ﬁﬁ@zk
A AT X R TRERD LN REROMK TR E 7B % KIF T rTREMEILK

WwWeFEZ szh%.’vo
Flo, Rz A I3 U T2 RIE BREAIZ VRS R — Hziﬁ“%’)ﬂﬂ‘ﬁ%
59 Dpat@fa 2T 205, FREAIMVERE 03 M X 0 o 7/

AHIZBALIZE LTHAMIZR LN k#ﬁiéMTwé EMD
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Event-specific Method for the Quantification of Oilseed Rape NS-B5
0027-4 Using Real-time PCR System; European dossier (BNDHA-
2019-005) (f1:41F4)
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