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Most of the summaries and evaluations contained in this report are based on
unpublished proprietary data submitted for registration to the Ministry of
Agriculture, Forestry and Fisheries, Japan. A registration authority outside
of Japan should not grant a registration on the basis of an evaluation unless
it has first received authorization for such use from the owner of the data
submitted to the Ministry of Agriculture, Forestry and Fisheries, Japan or
has received the data on which the summaries are based, either from the
owner of the data or from a second party that has obtained permission from

the owner of the data for this purpose.
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A-12 7¥F 27 —BDI2DWP)EHE % 72— FT 5 DI2D(Ps)Es+.
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W5,
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Wb, FETo dREFHUBRIR TP 3o SRR X B
BN OVEGID A2 RE L ESEORE RO O
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6) N HG)E TITHEIT 2 FHEEE —FEEHS 21T
IFIESTFEED,
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1. IEEIEEDORT 50> EOFICEET 515 H

(1) 53H% EOALEAT T K OVE SRBREEIZ 31T 5 404kl

O k., KHKROFEAH

4 a3 rEx

SRt

#:4, - Oilseed rape

74, . Brassica napus L.

@  EEOREXIIRMA

B FEACHWEE X, B 3023200 7 —Z B Kumily TH 5 (LT,
FEfAz B a v T2 %] £T5),

@  EHAKOES O BRI T 5 B AR

A 3T Z 3 (B. napus) O PERIIAZMERLDB. rapal B. oleracead /3 A3 E 72 %L
g—um o XX FHTEREEE O TE Y, BET, HRATICZo0ARRLND
(OECD, 1997; OGTR, 2017), &A1 3 v & xi%, EHFEHEPTONR TH, EHERW
REXWETEFTNARETHDL I ENMOENTEY ,, FOETH LR E AN TR
BBINDICHEAEDHER STV D (KD, 2001), F7=. T & Ot APEJE L Tk
DIENHELNFRE B2 ODNDAEBFNRHE I TND (BHKES, 2018; MAATEIE
N ENTERBEWIFEAT, 2015) . LU, BA I v F ¥ xid, ABARERE T CEL5T 52444
HALBAGLEA TS Z L EREETHD Z Enm 5TV % (OECD, 2012),

EREICITEA 3 0T 2 XOEBBEARIIAE LRV, LALRR L, TBEICHS
Fid DirixfE L LC, B.rapa (77 7 7). B.juncea (B 7)., XA, F—r 7 A%),
B. nigra (7 v % 7 ). Raphanus raphanistrum (£ = 7 / %1 =), Hirschfeldia incana
(¥ A =2 R), Sinapis arvensis (/ /~7 4 7 ), B. tornefortii (/\~V %} % %), Eruca
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vesicaria (/37 A2 X3 1), Erucastrum gallicum (4~ % %7 2) & Sinapis alba (3 =
HT7 ) BNFEF BN D (OECD, 2012; OGTR, 2017; BeE48, 2002; 1, 2003; EAR/KFEA,
2017), Z ™ 9 HB.rapal B.junceald. WRAERHCICHES D HEA S-S REICH KT D
£E % b5 (Nishizawa et al., 2010), Z AL & 1EBINC, B4 HIZIA & > 72B. junceals,
ML L TI—a R XRbT AU b AoT2b D RSN TWD (FHE, 2003), i
7. B. nigra, R. raphanistrum, H. incana, S. arvensis, B. tornefortii, E. vesicaria E..
gallicum& U'S. albal®, W74 b BIGLARR IR L L7 RFECH 5 (3, 2003),

(2) f6 1155 oD JRE 50 Je OVBRLR

O  ENEROEMIBIT L H SRS

A a2, BRI — e v NICBWTHEE LR EE T STV 5D
(OECD, 2011), HNENZBWTIE, < 2 5B, rapasdfkhs S, LA RRICITBICR
R OJFRE U TRBIBEICHRE ST, —J, A 3 772 RIIINARRITKE S
=y R PLEASNTRESND L9124V, B orapak W biliEMEICEN, ZILT
MOEELZWI ENLEEIZIANE Y., B rapaD #1377 o Tnvo 7= (1L
2001), L)L, ZO®%ROENEICEBIT 5B A 3 U F X 2O, A 3#b:0 R
IZEDEMOER Y CERROMERE~OBF O OREICFR L, BUEIIHEROZHIZ
PRSI SN D Z LT E A ER 0 (Fék, 2000),

@  EoHdEHE BRETIA, EERE L O &

[EE A EMED (FAO) 12k D &, 2017 IT 24 3 U ¥ X OFEHED k
AEENX. B F #9844 T7ha, FERKI665 Tha, 1 > FKI600haTd 5 (FAO, 2019), HifE,
BRETEEIN TS A I UF 2 2OEMHREITN1,980haTH Y | INHEEITH
3,670t T % (FAO, 2019),

A I TFH R, ARIROFTRE, & OBRLE K OTEFE DO IR &2 32 & § DK
BEfE e, ZNAEMEL L2WEFENEND Y, I X EREE 7R Tl RICFERE
SanfE NI S, 3 —m y RE T RIS & a2 R STy % (OECD, 2012),

2017HEICB T B # XD ERAEE L, A4 (§92,133051), FE (591,327 5t).
A > K (§I79273t) T 7= (FAO, 2019), FANEIZIZ, 2018 IR RAEL & L THI23475
tOF X FFEA DA S, ERBALII T T (821451, RWTAH—A FZ7 VT ()
2003t) T o 7= (RMIKFES, 2019),
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A I UTZRFEF LMW RS B BT & O TSR

ELTHA SN TWD, IO IZE LR &

(3) AEBREEH R OV RESE M

A FARHFFE

L CHW 545 (OECD, 2011),

AU RIES RIS L5 AN TH D,

v ARSIIEF TRELBREL O &AMt

A IUTZRFARNCEBERRE THESE SN D, Ky & BRESOBNEYTH

MR, JRE e BERAMFICEIS L, AFERAETH

%, BRI 20°C L0 DT nIcE

<, 12°C 715 30°C DI TELKRET 5, HBFEROHEMIT, BAIE £ TITHERIMKIR 2 4
F, BAEE O @RI Z Fd . BAED O 7Rk E Co MR < 725 (CFIA, 2012),

N FHEMESOTF M

= FHESTIEFE DORR

©  FEFOBURIME, Bkl IRIRME K O dn

YA I FHRIIRA L T215eH 72 0 P15~ 25R OFE - T x| R L 7-HE 11352
M U723 2B L v it &5 (OGTR, 2017), #oMe L72361%. 7 Wy E )i
2 X 0 AP 5729 (OECD, 2012), MEkitEiZtbimnE & 2 6 b,

AU FTFROMEFIL, —RIRIRMEZ R0 AT B E LS RWERAET TR
TIRIRIRICA D Z &N D, TOLERENT, KR, BRARZ K OFIRZ L D A b
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VAL S, CWRIKIRIE, #ERDOE, (KR 2~4°C) HWIEEIREIRIEORY IR L7 L
WL VT S5 (OGTR, 2017),

A IUTH RO OFMIL, BREFECHRAFMEIC L > TR S, ERRICTE
IRIE CWEIRTT L7285 E1213 25 A2 #08 L CH 3T 5 (OECD, 2012), LSL72RA 5,
INFERFICTREE L, HIRICE DT O 13D DO 1 2 iz TEFTHZ LN TE
v\ (OECD, 2012),

@  RBEIEOKAN PICHARRMFICB O TR Z AL 5 DM SUIRE LD D
2R

v A I RTHEFBIE ATV, BARARBTICBW TMOZSRE 2D OBEFEIL Z
FTDOE ZARENRN,

®) HAEME, fFEMEOFRE . AFAMASTEDOHE, T AR & ORZHMER VT R
JUAEET DR AT AR ORE

AT FERIAZAIMEMEEF T RSN T 20, oI 7o D
(OECD, 2012), A 3 U4 X OE—I1ZHNITHEIT 2 MIH=IF-HT20~40% T, E£&
U CRBREIF OBRBESMFIC X > TH L < B2 % (OECD, 2012), FeA3[EORBIEHIH
T, 20 E2HOCCHBEREZFAEL-L ZA, SFEDOFEHN1161%TH - 7=
(Yamamori, 2011),

KREICHMT oA 0T Z &M TRERTixfE & LT, B. rapa, B. juncea, B.
nigra, H.incana, R.raphanistrumf O*S. arvensis¥2(F 541 % (OECD, 2012; OGTR, 2017;
BRBER, 2002; HE, 2003; EHR/KEER, 2018).

YA I TR EB. rapal OATEMEIZHOW T, HIRATHE K D& 517 A D AT REME 1T
HHLOO, RICHERNER SN LTH, EERICITERE: - IVESZD NERE, b
LI, BEHOEA a2 R ORI HREEZRITES L EHRES T
% (OECD, 2012), &A1 3 U F X RXDIZOIMUIIB. rapad—FEZ X T2 H5 D8 A 3 U
T H R E DORMEZRIF04~15%TH Y | R S 7o MEFR A O A FHRIT2% AR Th - 72
(OGTR, 2017), L22L., BEA 3 U F & x &R r-HE LT, R—IZHNITB. rapak iz
1:1THE 2 72358 DO AZHMERITI% T dh - 7= (Jorgensen et al., 1996), £ 7=. FulE{ADIER Tt
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35

(3 F-#)CT35%IZK T L (Jorgensen et al., 1996), HiZ, Fo &L OBCHAR TOMIEEIZ OV T
b, ffE - EFMICERRH D OO, BIRAITKL 725 & OWEHN & D (Hauser et al.,
1998), HALEFEMIEE 4 —DORBRIZIGIZB N T, B4 I3 U T F ROMBIZH > Mk
£ DB. rapadD 5SS R A BLE L, GO FOREEMEEL 7 e —H A A MY —
IRV E LSRR, B rapaRkififa DOt A I 7 FZ 3 & O HIRRHERIT2~50%, T T
22.8% C & - 7= (Yamamori, 2011),

A 37X FRE B.juncea & DAZHEMEIZHOWT, HARZHERIL 3~47%THY . A
AUTHERERELBETHHAIFICKRS /20, BESMAT 11~13% L 725 (BHD,
2016; OGTR, 2017), AW EIRMFEAT ORERIZG I\ T, BT & 72 5 BRECHI i
YA I UF L R EPIIIEE L, JAMIC B. juncea Z kAl L C AR HER 2 HA L=
By RHERITIRA T T 1.62%, MRS TUIX 0.306%, B3I D O FEEEDY 1.0 m,
50 m, 10.0 m, 20.0 m, 275 m OHLETIX, T L 0.0499%, 0.0369%. 0.0396%.
0.0000%. 0.0000% T - 7= (Tsuda et al., 2012), — 5. ASHANT X 2 MR AL pEVE D 1413
YA T FHXBFETBOLE 0.07 18 (HEREEYAEAL), 1EMBLOSE 4.05 # &0 5 #H
DD (HEH S, 2016), MEFESICICE LT, Fu AR TIZRMEIMELS 22 508, R LAcHE
Z LIS AITRENEET L E VO RERH D (FEH D, 2016), LorLans, BARS
T IR~ OEFERIRREERERE N FAE T D Z & 2B 8T D & MR AME 53 2 iThE
PRIHEWEEZ BN D,

YA I 7F Z % EB. nigrad ORHMEMEIZHOWT . H AR HER BRI 35U THERR T A I 3
WEINTE ST (Bing etal., 1996), HIRAZHED rIEEMEIZIR U &Il <715 (OECD, 2012),
F72. FEEROFRMIZIELS . REOBCHREZED DOIFEH L &8s ST\ b (OECD,
2012),

A 37 F &3 ER. raphanistrum & OZHEVEIZ DWW T, 1ZH TOREICIBNTEA 3
UFE R EREBE LT E OHEFR133.8x108~5.1x10%0%, EHBL & L7255 131x10
1~3.1x10°% &\ 5 ¥ 23 & % (Chevre et al., 2000; Rieger et al., 2001; Warwick et al., 2003),
Fo. REERETIISE ORFRLAEFR, vty MNEOELR, WWER EICHERKT
MROOLN, BATHFLAFTBL TAMICETEDLAREITERNEEZEZIOND
(Guéritaine et al., 2003),

A Iy FZ R EH. incanal OAZMEMEIZHOWNT, A TAENC & - T100/E%4 7= v 3,157
DFFEFREFOLNTZHDD, BIERDPIWAM TH Y, 1T LA EDORERIZB WV TERN
WIS AR LT &3 STy b (OECD, 2012),
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YA 3% LS arvensis & DERHEMEIZOWT, ARZHECHEEATGE A 3 VX
1006472 0 0.18KLOFFE T3 1F D723, 2 < TRV UIZERICARTH -
7= & WA E T b (OECD, 2012),

F7. BA TG TFERITIEZTRIZ ZAOREERET A LWV 9 #5170,

@  AEHOERER, fatk, IR, B TTIE TREEREEKL OFF

A I UFERIUEY T2 0 T~ TR DIEK) % 4£ U % (Takahata et al., 2008), Brassica
BRI, EHMEND D20V (£930~40 pm) TH Y . B Lo TEFEH DM, 2
YNFREORBIZL > THHEI S5 (OECD, 2012), A I )& RrOMFHFEIZS
WTC, BALEEM T 2 —ORBRIZHICBW T, TA Y UREEERICT 520 %
FAW G L7z fE R, BT 5 EUF 5 M1i20.25m, 1m, 5m, 10m, 30 m, 60 mgfi
- TOMIERIL, FHEN4.09%, 1.35%. 0.43%. 0.15%. 0.09%. 0.01%& . ¥
TR B BN DI PR EIKIZI L= (Yamamori, 2011), F7=. OECD (2012) 135E3k D %0
RS L, IERITE K THIERTED> 550~100 md i T0.5%LL T, 200 mOHi5 ¢
0.1%LLF & LTWa,

A I UFT OB, HEBOEBREFENZAT L2 ERMoN TS, HRSE
HTF Tk, B DFmiL 4~5 HEIZHZ D IR2 135 & S5 (Rantio-Lehtimaki,
1995),

A R

~ AEWEOEAN

AU ROfEHIZIEE NEAOEMICEEEEZOND TV UBE T VY
JL—REBREENTWD, TV URITT v FOKEERICE W TERE & ODgR O34
B O EEEICHBET A RN L E SN TRY, Zvay / L— I, FIRiR
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AERGN R AP OB gl E 2 5 & i =4 2 L2 8RE S Tuwb (OGTR, 2017), L 2»
L., MfEZBICL VIRV ook vay ) b— hORFENRE R S -GS,
FIXEMME LT, £, #HIMMIGERHEE L THWLEND X 9T/ -7 (OECD,
2011), 72, KM O LT UEEE BN 2% AR T, Zvay ) L— NEENHH 19

5 4720 30 pmol AN D FLFRIX—M%IZH /) — T LR & M TR Y (OECD, 2011), f5ET
H5 Kumily b4 ) —Z MFEO—>TH 5,

k£ O OTEHR
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10

15

2. BT X AEWE ORISR D 1

(1) e EZmR I BT 5 1

EHZMAMENRE AR O, I X0 ) U REREAmMEY 4 3 ) % % (D6E
(Pp), D5D (Tc), D6D (Ot), D6E (Tp), D12D (Ps), 03D (Pir), 03D (Pi), D4D (Tc), D4D (Pl), D5E

(Ot), AHAS (At), Brassica napus L.) (LBFLFK, OECD Ul: BPS-BFLFK-2) (LL T,

(AR %

I vFaR] L5, ) OFERICHW NG ORER M O R D k%2
# 1LIR LTz (BIEREEL 1),

A AR O R 8 O R

1 WREROVA X, XTZ— FOfE, HR&KUERE
S 1 f{57§7b—J:0) s N NS
T-DNA
c-D6E(Pp) JEH W > b
P-USP(Vf) 509-1192 Vicia faba Hi 3k O ffi1- 5 F B {57 USP(unkown seed protein)
(684) D7 v E—F —fEk (Baumlein et al., 1991),
i-AtLg01170 1,193-1,444 Arabidopsis thaliana F 3 ® Atlg01170 J#® 5’UTR %= & e A
(252) > kv (Nakabayashi et al., 2005),
o BIRERD 7 0= 7 BB,
Physcomitrella patens H13£® A -6 =12 > 7% — £ (GenBank
Accession No: AF428243) (Zank et al., 2000) % = — R4 5 & /s
1447-2319 Fo BAFYTHIRIZBI LREBUTES H LT Rk
c-D6E(Pp) (é73) ’ B LTWAR, ZOWEIZEY 7 I BESITEl L
TV, AEERIZ, v-U 2 L UBEO T VR F L IVRET
2O0DBRALKERZBINL VAE-y -V /) LU E~OEHEE
filit9-% (Yilmaz et al., 2017),
-CaMV355 2,320-2,535 BT TU—FFA 7 A LAHFKD CaMV3ES & — X X
(216) — 4 — (Hajdukiewicz et al., 1994),

c-D5D(Te)1 FEL I & » b

CNL(LU) 2,628-3,691 Linum usitatissimum 3 2@ conlinin & {51 OfE 1R 21 7 1

P (1064) % — % — (Truksa et al., 2003),

i At5a63190 3,692-4,068 A. thaliana Hi >k ™ At5g63190 £ 5’UTR & deA > b m s
g (377) (Sharma et al., 2007; Wang et al., 2008),

Intervening 4,069-4,071 Ny e e

sequence 3) BRERO 7 0—= MR E,
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Ny F—ED

MRk L 37 7% (op) 2R & O e
Thraustochytrium sp. FH3E D A -5 7 % F = 7 — ¥ (GenBank
Am%mmNoAH&E%MQmmm mmg%:~ﬂ*¢éﬁ6
4.072-5 391 % A IUTIRICBITLEBIETLEOICa g
¢c-D5D(Tc)1 (bm)' HELTWAR, ZOWBEIZEY 7 I 7 BEIITEL L
Tw&woﬁﬁiﬁ\Vﬁ%wa/vy@@ﬁwﬁ%y
NRIED B A T EFHOMBEIC _EHSLEALTT 7
F UM~ DLW il 4% (Yilmaz et al., 2017),
53925 583 Agrobacterium tumefaciens D42 FE R Ti 77 AI K
t-OCS (Eﬂy pTil5955 KD A7 M ARBEB T DX — I x—F —
(MacDonald et al., 1991),
c-D6D(Ot) FEH N v I
£ 710.7 517 V. fabaEE;E@Zﬁm—Zﬁ%_ EHERREBE O RE—
p-SBP(Vf) (1’799) ’ — (Grimes et al., 1992; Heim et al., 2001), Ff 1R ABLRE O
&% ﬁm%%ﬁﬁméﬁé
i-At1g65090 7,518-7,972 A. thaliana Hi & ™ At1g65090 £ 5’UTR &= &ie1 > b v
(455) (Braybrook et al., 2006),
e A e BRERO 7 1—= 2 7 LB,
Ostreococcus tauri 3D A -6 7 ¥ F = 7 — ¥ (GenBank
Accession No: AY746357) (Domergue etal., 2005) % =— R4
7 982-9.352 LEETf, BAIUFTHZRIT Té%%fﬁ T 5L Hic=
c-D6D(Ot) A3 RU 2Bt LTWAR, ZOREICEY 7 2 BRI
ﬁMwaﬁw AEEFIL, V) —ABOTIVRF IR
WP DR COERRADONMEIC_EBEEZEALT y-U /
I//E&W\ODW@%%M%‘T%) (Yilmaz et al., 2017),
quence o0 BEERO Y 0 —= 2 71T LE AR,
9,380-9,614 Solanum tuberosum 3D B 7 72 v D BLEBLEFOFX —
t-CATHD(SH) (235) % — % — (Hannapel, 1993),
c-D6E(Tp) %E W& » k
9.693-11.419 L. usitatissimum R D~V A% L RF v URERE OB
p-PXR(Lu) ’ ’ 51 Tdh % PXR OFE{-Fr 1)~ 7 & — % — (Duwenig and
(1727) Loyall, 2006).
i-At1g62290 11,420-12,265 A. thaliana Hi & ™ At1962290 2D 5’UTR = &ie1 > b v
(846) (Chen et al., 2002),
égaelj;’rf;‘;”g (1123’§G6 12278 | sgpmgeo s o— = 2l s AN,
Thalassiosira pseudonana 3D A-6 — v > i —F¥ (GenBank
Accession No: XM_002288445) (Armbrust etal., 2004) % =1 —
12 979-13.097 R BT, £ A 30T 2 FCB 5 REUCHT 5 &
c-D6E(Tp) (8i9) ’ (22 Rzt L CWA R, ZO%ZICEY 72 /il
Fli WMLTwﬁw REEFIL, v-V / LUBOALRF
TIVERRIZ 2 oD RALKB I A BN L VRE-y-U ) L
%“®W@%%ﬁ¢éGWmmmlmﬂ)
e G TR irmR Oy n = 7 R,
£PXR(AY) 13,153-13,552 A. thaliana S D~UL A4 F L K& 20 (PXR) BEEBRE O

(400)

{51 PERL O % — I 3 — & — (Haslekas et al., 1998),
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HERESR

Ny —ED
(7 iE (bp)

FH ok M OV RE

c-D12D(Ps) ¥# 1 & » b

p-napA(Bn)

13,722-14,385

B. napus H1 >k OFE e & FE 7 £ AIB BART OFE1-%F

(664) )7 v & — & — (Ellerstrom et al., 1996; Rask et al., 1998),
i-At563190 14,386-14,762 A. thaliana Hi & ™ At50963190 J£» 5’UTR =& e 1 > b v
(377) (Sharma et al., 2007; Wang et al., 2008),
oo . | W R0 s o= 7 R,
Phytophthora sojae Fi3k D A-12 5 9 F = 7 — (GenBank
Accession No: GY508423) (Cirpus and Bauer, 2006) % == — K3~
14.769-15.965 Zoﬁffs%? A 57%?*&:%&?6%@%&:@?6& T =
c-D12D(Ps) (ﬁm) ’ Ry &Rt LD, Zo%ZEICE 72/ BRESIE
AL TR, REERIX, LA VO NVRF VR
i DA T 12 % B OMEIC “HEEGZEALTY /—L
fe~DZ W% 3% (Yilmaz et al., 2017),
e | B9 iRm0 s B = 7 R
t-rbeS(Ps) 15,984-16,541 Pisum sativum H1>&® RuBisCO /M7 = =+ K i&{s1- (rbcS)

(558)

E9 ® % — I — & — (Coruzzi et al., 1984; Smigocki, 1991),

c-O3D(Pin1 #HL A& v K

16,634-17,867

B. napus 3™ SETL Bfn 1O F-Hr R 7 & — & —

p-SETL(Bn) (1234) (Bauer and Senger, 2010),
ggﬁg” $%8M%9 BEBERO 7 0—= 7 LB,
Pythium irregulare 13k » -3 7% F = 7 —+ (GenBank
Accession No: FB753541) (Cheng et al., 2010) & = — K9~ % i#&
_ 17 870-18.961 Eﬁ%g LA ATTHRICBIT HREBUTE T H L HICa K
c-03D(Pir)1 a®a ’ ZEEILLTWDD, ZOWEIZEY 7 I BEAIEE
LTV, KEEFRIZ, 77F RUBEO o (AT V) Kih
SHATIHFADMEIZ _HEEEGLZHAL, =A aH
BT R~ it 95 (Yilmaz et al., 2017),
e oo B2 iR s B = R
18,983-19,596 B. napus Hi k@ SETL #fx 1D ¥ — I x— & — (Bauer and
t-SETL(Bn) (614) Senger, 2010),
c-03D(Pi) B A E ~ b
0-USP(V) 19,675-20,358 V. faba F RO 18 HEEHA 1 USP O 7 B & — 4 —
(684) (Béumlein et al., 1991),
i-At1g01170 20,359-20,610 A. thaliana 3£ At19g01170 FED 5’UTR = &deA > hm v
(252) (Nakabayashi et al., 2005),
Mo | BeP® |wgmns o= e
Phytophthora infestans 3k D o -3 7 F = 7 — £ (GenBank
Accession No: XM_002902553) (Wu et al., 2005) %= =— K3 5%
20.621-21.706 Einf, 13 VTS RICBIT DREBUSE T H L oI R
c-03D(Pi) ﬂ®® ’ CERELLTOWAN, ZOWREICIY T I BESNITE
fEL T2, AKEERIE, 77F FUBRD o (A F V) K
NHHAT 3FHOMNEIZ _EHFEEGZEAL T A a2
VP PR D WA RS 5 (Yilmaz et al., 2017),
mervering | ZLTOTZLTIA gy i) = 4 B,
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Rk SR

Ny —ED
(7 iE (bp)

FH ok M OV RE

t-CaMV35S

21,715-21,930
(216)

DY T 5T —FEWA T AL AH KD CaMV35S Z — I F—
# — (Hajdukiewicz et al., 1994),

c-D5D(Tc)2 FEL & > b

22,066-23,299

B. napus H13k® SETL & +OFE TR R 7T ot —H —

p-SETL(Bn) (1234) (Bauer and Senger, 2010),
oot o 0BIL | RO s § = 7 R,
Thraustochytrium sp. i3 ® A -5 7 % F = 7 — £ (GenBank
Accession No: AF489588) (Qiu et al., 2001) % 21— R4 % 3&x
93 302-24 621 Fo BAFTFT IR HREBUEST DL 5ICa K
¢-D5D(Tc)2 (ﬁm)' it L CWD 0, ZOHEICLY T BERYNIEl L
Tewn, REERIZ, VHBE-y-) ) LUBROA LR F Y
IRIEDP O AT 5 FEHOMEIZ _EFAGEZEALT, 7
7 X R~ DA i3 % (Yilmaz et al., 2017),
quence oy R RSSO ) B = 7 LR,
t-SETL(BN) 24,643-25,256 B. napus HH3k @ SETL Bz » % — I *—% — (Bauer and
(614) Senger, 2010),
c-DAD(Tc) BBHLA T » K
6-ARC5(PV) 25,403-26,553 Phaseolus vulgaris i 3 O FE-1- R 5089 Arcelin-5 /=17 v €
(1151) — & — (Goossens et al., 1994; Goossens et al., 1999),
Ierveing | 285628563 iy grsr s = LSS
Thraustochytrium sp. 3D A -4 5% F = —¥ (GenBank
Accession No: GN042654) (Qiu et al., 2001) % =— K3 5 i&E(x
26.564-28.123 Fo BAFTTHRICBILRBUTET DL FoE
c-D4D(Tc) (1560) BOE b LTV DD, ZOHEICEY T I BRSNITZE L L
T, AEEHEIL, Fah_o X UBRO VAT L
K Sz CAFZHOMBEIC _EMAEZEAL TRy
XV U~ O A i 5 (Yilmaz et al., 2017),
e |y T RSO n = LB
t-ARC(PV) 28,137-28,736 P. vulgaris HH 3D Arc5 i#{n 1D % — I % — 4% — (Goossens et

(600)

al., 1994; Goossens et al., 1999),

c-O3D(Pir)2 #HL A& v K

28,829-30,555

L. usitatissimum D~ A F 2 L RE 2 UERERE D&

p-PXR(Lu) (1727) {5¥- PXR O 15 )~ 1 & — % — (Duwenig and Loyall,
2006).
i-AGO4(AD 30,556-31,313 A. thaliana Hi3k D AGO4(AY)EIE 1D 5" UTR =& ieA > k1
(758) > (Zilberman et al., 2003),
Intervening 31,314-31,328 N N R P fit
sequence (15) WIREHZ DV 0—= 2 J\ B fE,
P. irregulare 3D o -3 7 % F = 7 —E(GenBank Accession
No: FB753541) (Cheng etal., 2010) % = — K9 51, A
31.329-32 420 YT RICBTDREBUCHET D L Ol RramiEfbL
¢c-O3D(Pir)2 i ’ TWAHHR, ZOHEIZLY T I/ BESNILZE{LL TV

(1092)

W, AEEFIT, TIF FUBO o (A FV)KRENSEZ T3
FBHOMNEIC _EEEGZEAL T A aYh X X U~
DI A 4% (Yilmaz et al., 2017),
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Xy H—ED

) A N S =t
oo 2SS SRR Oy w2 U BR,
t-PXR(A) 32,477-32,876 A. thaliana, ~/LA4 % v K& > (PXR) BREAE OB T
(400) PER1 O f&H#5IK 7 (Haslekas et al., 1998),
c-DAD(PI) HELA T » k
0-CNL(Lu) 33,012-34,075 L. usitatissimum F1 3k @ conlinin & /=¥ OfE - A7 v £ —
(1064) # — (Truksa et al., 2003),
i-At1g65090 34,076-34,530 A. thaliana Hi 3@ At1g65090 D 5’UTR =& ie1 > b v
(455) (Braybrook et al., 2006),
e o S iRER O s B = 7 R,
Pavlova lutheri B A -4 7 %5 = 7 — ¥ (GenBank
Accession No: AY332747) (Tonon et al., 2003) = =— K3 5 i&
34 540-35.877 fmf, TAITTIRICBILRBUTTET DL 5122 R
c-DAD(PI) (13'38) ’ ZiEIE L TWD 2N, ZOWZEIZL Y T I BESNTZEL
LTV, AEEEIX, RadXU X @BO RSy
NEKEGEDP O A TAFHOMNBEICEFHGEZEALTR=
T Yo R ~OZEHA b9 5 (Yilmaz et al., 2017),
l’;gﬂ;’ﬁgfg ?255*78 35.898 BBERD 7 1 —= o 7 LB,
35 899-36.090 A. tumefaciens 42 &R Ti 77 A X R pTils955 Hik
t-OCS i ’ DA b EREE T DX — I F— 4 — (MacDonald et

(192)

al., 1991),

c-D5E(Ot) FEHLh

v b

p-FAE1(Bn) 36,284-37,713 B. napus H3k D= 1 o H—F (FAELL) Bl O 7 1 —¥
(1430) — (Han et al., 2001),
i-At1g62290 37,714-38,560 A. thaliana 1 0 At1g62290 D 5°UTR & &ieA > b
(847) (7 ARG F LT uT 7 —PEMHE) (Chen etal., 2002),
e I R
O. tauri HH3E® A -5 =1 > 7 —E(GenBank Accession No:
CS020159) (Zank et al., 2005) % =2— K3 % i#fs ., A IV
38,568-39,470 FHRICBT DRBUCET 5 L 5103 F o 2 Rl LT
c-D5E(Ot) (963) ’ L3, TOWEIZLY T I BEINIELL TRy, K
BT, oA XX RO T VIR X VRIS 2O
DIRALKRFEIEZ BN L, Fath o & o R~ O % filt
#9-% (Yilmaz et al., 2017),
LZ;EJZEQ?Q ?fé?n 39,486 BEEHED Y 0—= 7B R,
t-FAE1(AY) 39,487-39,886 A. thaliana 3D 0 v T — P+ (FAEL) DX — I F—

(400)

# — (Rossak et al., 2001),

c-AHAS(AY) FH & » K

p-Ubi4(Pc)

40,005-40,398

Petroselinum crispum H 3 D = £ F > (Pcubi4-2) 7' & & —

(394) % — (Kawalleck et al., 1993),

i-Ubid(Pc) 40,399-40,986 P. crispum 38D 5’UTR D E X F Vilfn {1 > b
(588) (Kawalleck et al., 1993),

Intervening 40,987-40,993 b RN TSN e

Sequence (7) E{Bg‘?ﬁm y = "‘\/7 GLZ‘%:foCFEtho
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Xy H—ED

A thaliana Bk D7 & b b B2 SR A iR O S653N K
c-AHAS(A) 40,994-43,006 O A122T LA D AHAS D RY 7 2= > FEa— 135
(2013) BIxF (Mazur et al., 1987), AEERIIA I 4V U ) RERE
Hl~Ditth: % 5 % % (Tan et al., 2005),
43,007-43,786 A. thaliana 3k D AHAS(AY)ESE T % — X 7 — % — (Mazur
EAHAS(AD (780) et al., 1987),
Zof
RB 1-328 A. tumefaciens H2E DA 7 FE LR Ti 77 A 3 K pTil5955
(328) @ T-DNA £ {55 S fEUk (Barker et al., 1983),
e A BIRERO 7 1—= 2 7 LB,
o e BIRERD S 10— | BB,
i e BIEERD Y 10— = 7B
Qﬁﬁgm %gHMQ BIRERO 7 v—= 7B R FEI,
oot .| ey D RER O 5= SR,
oo | on T Dm0y a2 S,
oo I o a2
cmenn | oy 0 R RO 6= 7 LB R,
e . | ey W tRmR O B MU BRI,
e I o R =
gﬁﬁgw gﬁ?&mn BIRERO 7 v0—= 7B R fE,
cmens Y| toay) 0 RE RO 6= 7 LB R,
e e I o R =
gﬁﬁgw ggwmwm BIREF D7 v—= 7B R,
LB 43,875-44,010 A. tumefaciens i3k D A2 N R Ti 77 A X K pTils955

(136)

7> T-DNA 7= {152 5581k (Barker et al., 1983),

Ny H— - SEg . (R A 3 U RITITFE LR WY)

44170 7> 4483bbp DALEIZ 7 B T AT = =a— )L T EF

Intervening 44,011-45,141 WET AT 2T —BELBTOTBE—F— & —HOFIR
sequence (1131) FEI A & Te, 44,011-44,169bp M OF 44,836-45,141bp (i fx %
FDUa—= 7B E,
45 142-45.957 Escherichia coli FIKD 7 F~ o 2 ARHUE h 7 2 A
c-KanR (8i6) ' T3 D7 X /) 7V ay RI-KRARIN I VAT 2T —E
(Oka et al., 1981; Naumovski and Friedberg, 1983),
45 058-46.078 E. coli AR D 71~ A 2 AR b7 2 AR 2 Tn903 D
p-KanR i ’ TI)TZVavRIF-FANINT AT 2T —BEBTOT

(121)

1 & — 4~ — (Naumovski and Friedberg, 1983),
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VA A )

Intervening 46,079-47,230 N ——— NN p g
Sequence (1152) E{Bg‘?ﬁm y = "‘\/7 GLZ‘%:foCFEtho
0-Ori2 47,231-47,447 E. coli kD F 77 2 I Ro#EHRIBHLG A (ori-2) (Murotsu et
(217) al., 1984),
Intervening 47,448-47,540 E. coli H2kD F 77 X I R OBA=FFIBLS,
sequence (93)
47,541-48,296 E.coliH3ED F 77 A3 RO repE &5+
c-repE (756)
Intervening 48,297-48,874 c-repE } OF c-sopA O[] &+ FEIEE A,
sequence (578)
C-SODA 48,875-50,050 E.coli Bk F 77 2 X R sopA i#fs - (Mori et al.,
P (1176) 1986),
c-sopB ?&'2?1'51'021 E.coli 3D F 77 A 3 R sopB i&f5 1.
Intervening 51,022-51,093 . - |
sequence 72) sopB & U sopC D [#] D A= Mk A,
E. coli Hi 2k plasmid partition > 2 7 2 (R O #5532
S0nC 51,094-51,567 BT T A RORENRIREIZEG T 2) ICHERF T
P (474) A X RO sopC #E (Helsberg and Eichenlaub, 1986;
Mori et al., 1986),
Intervening 51,568-52,480 pTiC58 75 ™ repABC A~ 11 N\ B9 H A T A~ v
seguence (913) repABC @ 7' &— % — % & e (Li and Farrand, 2000),
c-repA 52,481-53,698 A. tumefaciens 3£ pTiC58 L 7" U =1 L /b5 D repA & fs1-
P (1218) (Li and Farrand, 2000),
Intervening 53,699-53,927 N e — I
sequence (229) repABC A1 ) 6 O G+ B
c-renB 53,928-54,938 A. tumefaciens FH3£ @ pTiC58 L 7" U =2 25 @ repB Bin 1
P (1011) (Li and Farrand, 2000),
Intervening 54,939-55,152 oo e |
sequence (214) repABC A1 > ) b D AR 1 FFECS
c-renC 55,153-56,472 A. tumefaciens 13 pTiC58 L 7' U =2 /)25 D repC i&fs1-
P (1320) (Li and Farrand, 2000),
Intervening 56,473-57,429 N NN S B et
sequence (957) WIREHZ DV 1—= 2 F\ B fE,
- 57,430-58,991 E.coliH3D kZ AR > Tn5 (Beck et al., 1982), 77 &
(1562) I R LTM593 OBERBIZIFHEE R,
Intervening 58,992-59,286 T T e b
Sequence (295) BIREED 7 v —= 2 IR I,
ofiT 59,287-59,455 A. tumefaciens Hi3 pRK310 7> 5 OHEAIRIEEDE A (Marx
(169) and Lidstrom, 2001),
Intervening 59,456-60,074 N RPN .
! ! — iV f A
sequence (619) BLREHFEDOI 1 > TN B T R,

YR STV A EEERE - p-. Y uE—4% —: i-. 5IERERGER (UTR) & Te A > by oo, BHRRGENE;
t-, F—IFx—F—; 0, HEEL, R UREZS 2 BEEH S TWSHEE (c-D5D(Te) & WY
c-03D(Pir)), FRRFEKDOAICHEREZE SN LTV D,

(T« AR S NEBILR DR R ONEOBLIIHHEE ICRET 5.)
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B AR S DFERE

O BB, BEFAHER, RELY 70, @Rk~ — 0 —Z oMo R O
IRESR T T ORERE

Az B A 3T T Z RXOERICHW AL GBS O EFRILE 1 (p.11-17) IR LT,

@ BHBEMETFROEE~—I—ORBUI LV EA SN DEAEOKREL S ZERY
T VNAX—MEGTLLRPALNERS>TVWLEAE LHAEZAT 2561
TDE

KRR A 3 U FZ X TiX 11 BEOELENHTICEESIL, T0 9 bIEEAE
Ths THEOFTHF = —+F (D5D (Tc), D6D (Ot), D12D (Ps), 03D (Pir), 03D (Pi), D4D
(Tc), D4AD (PN 'E) K (X 3FEd 1 > 77—+ (D6E (Pp), D6E (Tp), D5E (Ot) & [1'H) (LA
T, [THFaT7—BEROzaH—8] L35, ). KOT& Mt RaXU@ieki
F (AHASA) N EEND (& 2,p20), THFaT7—EBEkOR= v H—81E, FEFic
EPA KON DHA ZFEAE &85 (M 1, p.2l), ¥ 7 T VEiHZH LT 5 AHASAY) EHE
X, BERRICREL, A XXV VRBREAI~OMEE 535,

T BN T, BN O A F b i sz R OV afR O Tl = % (Zauner et al.,
2012, Shanklin and Cahoon, 1998), AR ZIER & L7cT ¥ F o 7 — BIEMEILEER R RE
BRI BARIERIKGTET D Z 0N BTV DA (Shanklin and Cahoon, 1998),  ASHH #4
ZeA I TFHRCEASNIEZTHF 2 7 —BITERKREETF R2HF L TBLT,
F7o, MR CTRESEEBICODIEER DD Z ENOEREKOEBETREREZLEL L TR
59 (Yilmaz et al., 2017), /MaEDOBIZHEL TWDHEFZ 2 b D, T v H—Ei3)h
JURIZIRTE L TV D AR E LTORE Z ENM G TEH Y (Haslam and Kunst, 2013).,
T, Az B/ g ZRICEBEASNTZZ e T —BIIEEB N A AL U 2H LTV
H700, MMAEROBEIZRBEL TWD EFZ X b D,

W ORENIEE X, ARG L T DBUKMERMIC L > T3 20T —McpEIh b,
Q7 nFx ) 7EAET —/VFEREITREL, OMEFEREA T —/VITMEIZ, @7
VIVIRE (T N-TRATZ 7 F U0« al) V5 T MNERoOETAHABND, b
3 SOMENIEE T — VI OBENIENTH Y . FrEONTEMEEEFRIC L > TEIREN B S 4L
T\W5 (Batesetal., 2013), BAINT=THF 2T —BIZTHF 2 7 —BOFEHIZIGE L T
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T UNVAERESE AL T UVIEEOWT U ERIT A8, A= e A —8iET
VVAHEESR A DB EFIHT S, Lo T, BAZIINTZ DHA £ TOHZ RGN E IE.
FNENDOEBIZBWTHEREND T T 27 —EBid=n o T—BlzL-> T, MlaE
BT DMEERZA T — L ENARIZBIT AT VVIEE S — vt D%, 7V EE R

5 BOTZODWNIEMEERITIKF L TBE) L 22 BB & R e,

10

15

Az B4 302 FXOEHICHWEZEAR T Z A I RLTM593(21%, 138517
Ty MHAAEIN TSR, BB EZHECT 720, D5D(Te) & OO3D(Pir) s % 4
FNELBETIEY P20 TOMAIAENTWD D, FlOE NGB TFHIF11T
&5 (X3, p.33), £7=. D6E(Tp) & O'D6E(Pp). O3D(Pir) K (*O3D(Pi) i MZDAD(Tc) &
UD4AD(PI) 1%, ZNZENMEGARIZEZ 2508, RICLAT v 72t L, A Iz GhiE
ARICEE T 1053, A LA VBRI BDHAZ EATATAT v 7 2t 5, %
72. AHAS(AL) B 12034 2 &V U ) U REBRERI~OIMEZ 535,
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K2 AR A I U T ZRITEANUTBERES . B3R OBHR L Ot G-

BERA ™ FER DI i 54K
1 A-12 7% F = F—F (Ps) D12D(Ps) P. sojae
2 | A-6T7HTF a7 —F (O D6D(Ot) O. tauri
3 A-6 =r > H—F (Tp) D6E(Tp) T. pseudonana
4 A-6 =7 —E (Pp) D6E(Pp) P. patens
5 A5 T % F 27— (Te)! D5D(Tc) 2x Thraustochytrium sp.
6 | w-37HF=7—E (Pir) 03D(Pir) 2x P. irregulare
7 | 0-37%F 27— (Pi) 03D(Pi) P. infestans
8 A-5 w7 —+E (Ot) D5E(Ot) O. tauri
9 | AA4THF 2T —F (To) D4D(Tc) Thraustochytrium sp.
10 [ A4FHF25—F (PI) D4D(PI) P. lutheri
11 | 7H e Fad s Z—P(At) | AHAS(AY) A. thaliana

FRBEFROBITH DML, ST HMEOMERER LTV,
1. D5D(Tc) KO O3D(Pin#E s 11k, ZNENDBIE 2 ELBIE Yy MR EAHTZ A K LTM593
22 5T OMAAEN TS (X 3, p.33),
2x : [F UFAREEIR N 70 2 2 oD@ By P THEHINL TV,
(E « RRICFHE SN RITR DHER R OCONEOE(LITHFEE IRBET 5,)
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14:0 16:1n-7 18:1n-7
—_—

12-0 16:1n-9 16:2n-6 16:3n-3
' — — | -3 fE W

24:0 < 22:0« 20:0 < 18:0

24:1n-9 = 22:1n-9 e=—— 20:1n-9 e—

kot A1 D)
W

{3
FEMERRIIRR G

‘5‘%%

.ﬂ_.
D%

wq

koA I FH L
IE 3 5 NTEMERE G
B AR

ARz A 3 7T 2 A
%tﬂ%ﬂéﬂk%%@
BRI

1 Kz A 3 77 & RIEAN SN IBRAER & R
T A VEENS Y —VERIE. RO Z 2 OWNTEMIEIFER SRR T, v-U J LD S EPA KT DHA DA T AR 2 (AR5 72128 L 7= IBIARE A ik
BaERLTWD, IBIEEIL Cab DFETRLTWD, Z 2 TaldffliENOREIR 7. biZ —EFEEGOETH D, bn—x OFLiEIL, “EEAPEKMD o (AT
IV IRBINOEZ TXFEHIMIEL TS ZEERLTWD, oKEND 6FBIC EHEABLE L TWDHIENIEE o-6 JEIfEE, 3% BIC(LE L TV D IENEE %2
w-3 I5IGER &5, BEEE DOISFRITE 2 (p.20) % B 1R,
B CoR LT K OB S Rl E K OV WRENT, Az A I U F 2 RIEA L TR B A R 2 R U, K6 T LB & OV IR A Rk
MR R OVRANL, AL A 3 v & RITEAN LT IBIR A BREESE M N E IS L » TREE ST 2 5k %2 7,

) (F : RNZFEdH SN B HRITR DR M ONEOELIIHREE RET 5, )
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-3 AN Al A B 5%

w -3 RS M A faFfig s X R HS M A GfisiEE o —/ <, RENLRLOIX, &
THERHEH KD -V / LR, = a XX U (EPA) KON R Ao Ui
(DHA) ’H %, —RIZEHA SN T D EHAGFEBO S 6, -3 RHEZMA s %
EAH LTS O Am (EPA KL ONDHAE) K OHER =l (a-V / L UVERE) N 5,

w-3 RS A A FIIERGER X, ApiEEh, e, k. EFERED. MR L,
BERELL ODHKRKIEIZ L > TEETH D, DHA [TIHOFEKL OHEEEIZ & > TEHE
THY., a-V /LRI NOERHNTIHELETERWSAERIR THL7-0, B
XY 7 U A EBERT HXLENRNH 5 (NIH, 2018), EETEENRET HHAAND
REEIULAE (2015 FiR) TiE, BEEOREF - O T-DIZ, -3 BHZM R EaflE
a1 AHTZD 1HN2 7T 2HD 2 2D TWD (BEATEE, 2014),

oA aYP X U (EPA) KON R a4 o g (DHA)

w-3 RS AR EaFfIENEE T D EPA KON DHA 1X, M (V7. v/ r ki~ R) X
M OEE (W=, A= NVHEORIX) 250WEY 2B L TEICERSNATWD,
ZHOREHEEIIC L Y . EPA KT DHAIZAA 1 A& 720 5FFT 250~500 mg D)
HELEX LT D (Yi et al., 2014; Salem and Eggersdorfer, 2015), L2>L 72235, —HE O E
TIFHELEEREZ ERl> T2 b 00, KEEZZTZ < OFETIIHEEEREZ FEl-> T
% (Gebauer et al., 2006; Kris-Etherton et al., 2009; Flock et al., 2013; Salem and Eggersdorfer,
2015), ZOFEZRFHEIL, HHETE TH DVBEYLCRINE) D O 26 ONENEE O i 73
[RONTNDMNETHY, EPA KT DHA & Teflin 2 b e & CHAEF IG5 2
CIIRERPEE o> TND, Fo, FRIH IO~ AD L D RIEN O L WERHEAICIAEE
T OIZODTE G E,

FHFa27—PROxzo L H—F

THF 2T —BiE, 7 (R-CO-) ODIRE S NT-NLE CTHRE Th DR F I &
A DO & i 283 T, DAR=VENS —FEDONMNBEIC _EESZEATSA-
TYHFa2T7—FBL, AFNENL ~EONEBEIC_EFAGE2EATDIo-THF27—F
Db, HlziE, A-12F 3 F 257 —FIFHLRFIINENS 12FHKNIIEH DR
FMNZ, 03TV Fa2T7—BIIAFAENS IFAKLPNATEHDOREBERIC _EES A2
AT D, Kz A I3 0T X RZEASINTZE2TOTHT 27—k, I ESE
AL TRET D,

1o-U L (18:3(n-3)) KNy -V / L i (18:3(n-6)) 1%, kFEE 18 T, 3>D cis ~EFEAEF,
a-U VUL, BRI T EESIT o RIENOEZ TIFEHICMEL, BEREATHD -V /LU
DAL, o KN B T6FRIIET D,
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10

15

20

25

Ty =Yk, BEFEO C18 XN Ll EDIEIEEZ 2 IRFBENL THE S8 HEH
T, BB E 72t A0 4 BRBEORIGT A 7 0D 95 AR T H DG is e & fil
W5, Az A I v RICEASINT-ETOTr o T—BIX, /IMatEO IR
ALTRIELTWS,

Kz A I FH T, THTFa2T7—BERPRza o H—EORBAICLY, 4L
A DS EPA KT DHA ZEA SHE, 1RO A 3 U F 2 30 L1387 5 5Nk % pEA
SHHERTER SN, EPA O DHA ZPEAET 272018 A LR L OO
A AT T ZXRFFo TV DRI AR LD . kDA a v F 2 IR
WHBIABE S PEA E4LTe, AKX A 3 7 F 2 RITEA SN REIAEE G Rk is 2 X 1
(p.21) (27”7,

BB, BEAIN-2TOTYF 27—k Rzo  H—Eik, 2017 412 FARRP ®

AllergenOnline 7 — % ~X— &2 (versionl7) # A WCREIO T LV 7Y & O FER 72 M R
B EATHO TR, BT LV7 > L OMEIMEIZRD S ho T,

AHASAVE 1 E

ALz EA T F X REANESNTA I XU ) RBREAIMMEER T (A X
TR KGR AHAS(AY) BIZ 1) X, 7' he RaxUvBamiiEs (LLF, TAHAS &
HE) L95)%a—RLTEBY, TOBERTEHNTHS AHASAY) EREOT X/ #
Bl 122 /HHOT Z= T A =12, 653 FHDEY SNET AT XU |ZER I
TW5, AHAS BEH'EIX. Z< DWW AEGFT D72 OICHEREHE T, b O HMHEY.,
MG Ei, DT I B (RNV >, A AV BRA V) EEROE B
[ % filif9~ % (Stidham and Singh, 1991), #EROEMICI N TR, 4 I X4V U J U RERE
S AHAS EHEZHET H 2 L THHT X VA RZ L, EFENHEEINDS (X 2,
p.25), —F. AHAS(At) EH'E A2 RBL I MWL, =D AHASAY) EHEICKIT DT
RBOERIZEY, A XYY URRERIOR A S E S, W OGRS
BT D L 7e  BREAIMMIES T 5 S D Z E A 5TV % (Newhouse et al., 1992),

2 AllergenOnline: Food Allergy Research and Resource Program (2 & 0 BE% « &5 S5 7 — & ~<X—* (2035
OB EEFTe) T, BT LAF—OHMAFIZ L HEEH TV 5, National Center for Biotechnology
Information(NCBI) & Internatinla Union of Immnological Societies(IUIS)H CIER M DT B AL 7-lie s & ki 5

L. #0807 LAX—iF%E (gEMGHED) E'®M7T Lx— (KRR 2Rz, 77—~
—RIZBMT5HDEEALTND,
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728, AHAS(AY) EHEO T X/ BEESNCE-S X, 2017 4F1Z FARRP @ AllergenOnline
T K _—Z (versionl?) = W TEER D T LV v L O@FER AR RIER R 24T o 125
Ry BERIOT LV o & OMFIMEITRR D b o Tz,

-30-



X2  AHAS & FE K& O AHAS(AL & FE O/EFREE

AHAS EEREIIDIEEHT I /7 (N v, mA v A YA v 2) EEROE 1EFICERT 5, tw
v R 25 %%%fﬁ LCT7 & LB EAERT DRIS R E L E VIR LS T L 2247 NERE 1) T 26

2-7 & b 2-b o gl A AR S RO Z fifiE9m % (Singh and Shaner, 1995; Duggleby and Pang, 2000)
t%£?fﬁ?ﬁﬁﬁ@AW€%E IEMEIEA IV ) URRERIC K> THEIN D720, IR 2
—7. AWSMD%EE%%%T%K&@Z?%EW%§X TiE, A4

A I UTHRIIHEET D (A),
U ) VRBRERIOFE T CTOHOOIESEET I B (RNY >, vy, A YA YY) OEGBITES N
T A XY UREREARIMME A <D (B),

(E - ARICFEH S N7 IE B LR D MR M OB O BRI H A ITRE T 5.)
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@ HEORONESREZLLSELHBITLONE

FYF o5 —P LT H—F

AR BA I U TR, BASKET Y F a7 —BTHEAPTr o —E 3D

B E N LD F TR ENIE G R 2 LT, WEROEAS I U FT X RXDBEAT LA LA
fig % HE1Z EPA e OV DHA % A3 % (X 1, p.21),

FHF 27— CROT 0 A — PR AR B T ORI 2 & A b T

V% (Shanklin and Cahoon, 1998, Leonard et al., 2004), EPA }2 X DHA O & iR i 1L H —
10 TiEZe<, BVRAERKEKO Ry N —27 2B L CUEMIZEASIND EBZZ LD
(X 1, p.21),

2015 E (2K E 7 B (T A AU, I 2V FM 2 S, BTN, AKX as

N, boRFE N, U b)) ICBWTCIE S Az A I U T2 % (Ts
15 A X 4, p.36), FERHLZ B A T U F X X K OPHEMFED AFE 71235\ T, OECD
(2011) I SN TV DB K OEA L= BB FIC L > TEASNDIEREIZL - T
SBA T D ATREME D & 2 NENIEE 2 JE L 7= (3 3, BIREEL 2),

#* 3 WE &7~ To2NEliR

e 15 H 4 HAEZRBL T84 e H A4
C14:0 Y RF R C18:4n-3 AT T U Rfg C22:4n-3 —
C16:0 VAV a3 C20:0 TIX UM C22:4n-6 7T RL g
C16:1n-7 VAV 7 N P G 3 C20:1n-9 = NEg C22:5n-3 7R )RR
C16:1n-9 Cis -7-~F V5 i C20:2n-6 T A oYU R C22:5n-6 F AR Rig

: — . _ ) Kot ~%HPx @
C16:3n-3 C20:2n-9 C22:6n-3 (DHA)
C17:0 <~V H Y g C20:3n-3 A a3t bR C24:0 V7Y R
C17:1 <A LA g C20:3n-6 DR N S R A P C24:1n-9 FIVIR R
C18:0 AT TV R C20:3n-9 I — KB C16:1trans | trans--$L 3 F g
C18:1n-7 cis -7 & Wk C20:4n-3 EAKRERTT Y Ulig Cl18:1trans | trans- A7 7V L fig
C18:1n-9 F LA U C20:4n-6 T Ix% FUmE C18:2trans | —
C182n6 | U/ —/LEE c205n3 | oA IV T Cigatrans | —

(EPA)

o _ . S 7 N
C18:3n-3 a-U /LU C22:1n-9 —
C18:3n-6 v-U LU C22:2n-6 —

(F : ARFRICFTEHEH SN ERITRDHER K ONEOFLITHEE IRET 5,)
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40

7% 4 (p.28-29) |2, AHAHLx A I T & RIZE VT EPA LU DHA OA B fe THr 7=
WCHEASNDIENIERZ R L CTWD, ZiubDishERIX, I v A1 3 v 2 X KO
MR CITEERAR (LOQ) Kiii7Z~7=/=, Az A 3 v ¥ RITBIT 5 HIER
RDOHZER LT,

FEMEM A I T RCBWTCHEAESN DRI E Az A 3 v+ X
FEWE LA, AT T U, U =R, KOV N T o AR W T, K
MLz EA I 0T Z RIBTDEPMEFFENICEREICE LS, —FH., 27UV LA VR,
Cis-/NT Uk, AL A VR, a-U VU, TRV U, T2 RER, XA UER. Y
7 7Y R OTRIVR CEEIZ B W IR EIICE BICE ) o 72 (3 4, p.28-29),

KMz A I T FHARIIBITBHNVI A VR, ATT U U, cis-NT & U,
a-U VU, RIVRUEE, TIOXTVURE, TR, XU VT oY VB
e b 7 o AR D28 ki, EPA O DHA Z# AT AT-DICEAINT-TVF 27
—BPROTa =PI B Z T bDTHE (K1, p2l). b OHEHEEEDEH
B, PEEARAE ST ILSHAE AR Sy 7 — & ~X— A (ILSI, 2016) OEBOHFIPIN TH - 7=,
—Ji, ARz EA G U T2 RBNT, RESMARFAENIREOAE IS IT 5 EE 2R
AR TH DA LA VEREEITIFHIA . A T 7T X R & B L TREFFICAE BICIK
< U = VEREEIIEES A B A 3 U7 2R L L CHEHRRIICHEEICE DN - T,
TNHIXpEEMFEOHEPH KON ILSI FERRER Y T — X RXR—ADEEBOHEHFAEZE 2 TV

O, —ROFEWERKOERAMM (KEHM, hvEra M, 27-adl) O#ENTH-
ﬁx&ﬁ%l%kaﬁﬁ%ﬁﬁﬁé mﬂ)

VAR T A T T HRCBT DR N7 ARBE O EAIMEIL., PEEMFED
W@%l%ﬂzf#ﬁ@zk%a?%&x&mmmﬁ%% WCHBICE -T2, AHHH 2
A TFERICBWTIE, BRI B I F R e LT O E AN S L AEET
DIz, FNHN NT AN DA HEMES Em < 7 B8, HIE SN/ b7 o A EH6fE
D EIRD THLETH -7 (3 4, p.28-29),

Kz a2 xOEHBRTHDL IV ATF U, cis-T-~FV T8, </
HY e, v Ha A U BRRTA 2P U BEOMEIL. SR O AT T
o Toin, ENENORRNEE O EAMEIL., & THEEMEORPPHNTH 7=, Fiz.
TV UFEOMEIT, A A I X XL O A G v X xoet T
IZBWTEERFMERM TH Y . IENIREHEIC 3 L 2%A & 3 5 Z:¥%E (OECD, 2011) %
7= LT,

k. JEIAER S IXBNICHIEE ZHIE L TR, *BOHEMBEZ A a3 v 2 RITE
WCIE 38.95+0.96 (%izfE) ., Az A I U F ¥ 2 ORERLE XV CIE
38.45+0.96 (%HLMEE) T, AfHEAZ BA I U F X X LM B I VT X X OHNE
BEBEICIIREFRNAEEN 2L Nz A 3 v+ X 2O E BT IE
WLz B a2 R ERRREEEZEZ BN,

UbDzZ et Az A1 3 v 2 xOfENERMAEIL. EPA XU DHA & 15
PHZ AN A AIFAG A EE DEIS ORI, BB R OV RRIGIARR I S 7254 LA VB, VU
— Vg, WONZ b7 AR OEIG OELZFRWT, ERkDOEA I U5 R ERRE
Thbd, Fl-. Kz A I U FZRITBNT, FIRICEASH D IENRRIL. NIENE
felhle L REkIc, N—2Bric X csnsd EEx6n5,
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FoT, THF a7 —BERzm o H—81E, BVEBHERIZER L2k O E
LTTPHEENDIEIUMT, BEORHRITEEL TR LB LN,

F4 AT A DT HIROAMBZ A 37T F BT DI (%)

EETE R AL e
HH wsavFrx | wsavFaxt| PME Pﬁfﬁﬁ%? ILS! O
EHHEEESE | ) HEERE | e 2 i )

Y RTF UMW 3 < LOQ (0.04)-
(C14:0) 0.061 + 0.0069 | 0.064 + 0.0038 | NA 004 - 007 509
SOV F U 0.114

(C16:0) 454 + 011 | 457 + 011 s 291 - 446 3.55-5.7
trans-/L X F R 3

(C16:1) — 0.057 + 0.0043 | NA — —
AV N Vg 7 < 0.001

(C16:1n-7) 029 + 0011 | 019 + 0011 S 018 - 028 0.16-0.4
Cis -T-~FFTE W | 0040 + 00057 | 0048 + 00049 | NA3 003 - 0.062 —
(C16:1 n-9)

< )LH Y . < LOQ (0.03)-
(C17:0) 0.048 + 0.0028 | 0.048 + 0.0037 | NA 0.032 - 0.048 14
~Nhna LA Uk 2 < LOQ (0.04)-
(C17:1) 0.053 + 0.0035 <LOQ NA 0.04 - 0.6 16
277 ) VR <0.001

(C18:0) 218 + 0061 | 277 + 0.061 S 1.73 - 223 1.5-2.77
trans- A7 7V R 3

(C18:1) — 012 + 0019 NA — —

cis -/N7 & R 0.047

(C18:1n-7) 350 + 010 | 346 + 0.10 S 257 - 347 —

A LA R < 0.001

(C18:119) 5483 + 074 |2641 + 074 S 5521 - 76.44 | 53.19-69.45
U — g <0.001

(C18:2 n-6) 1929 + 047 |27.89 + 047 S 581 - 2323 | 14.13-25.68
C18:2n-9 — 112 + 015 NA3 — —

al LUk <0.001

(C1831-3) 801 + 021 | 537 + 021 S 1.97 - 852 —

v-0 LU . 3 _ _
(C18:31-6) 160 + 0.16 NA

AT T U RN 3

(C18:41-3) — 026 + 0.038 NA — —
TTXY UM <0.001 <LOQ
(C200) 070 + 0017 | 066 =+ 0.017 S 057 - 08 | (540 086
AN E <0.001 .
(C201 n-9) 1.03 0.7 S 1 - 145 | 1.00-1.82
TA AT R 3 <LOQ
(C202 1-6) 0071 + 0019 | 010 + 0.00 NA L A Ty
C20:2n-9 — 033 =+ 0.060 NA3 — —
ERIEE AN ES ;

(C20:31-3) — 0.067 + 0.0093 | NA — —
ChEy-V LU 3

(C20:31-6) — 406 + 0.38 NA — —

T — NiE ]

(C20:31-9) — 0.079 + 0.016 NA — —
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E;ji§?yuy@ 192 + 027 | NA? — _
(I’E:A): (2?2;5/ ni)i/ﬁ& 627 + 046 | NA® _ _
Eé;;;fﬁ 0011 | 026 + 0011 [0t 020 - 045 | 019-046
C22:4n-3 068 + 012 | NA? — —
(7;;22;12;1/_ E)E 045 + 0042 | NA? — _
é;;/g ’ 3?‘/% 275 + 015 | NAS — _
fgz’;f;n“ G)PE? 0072 + 0017 | NA?® _ _

: —

(EQK@ZZiS& 077 + 012 | NA3 — _
(%Z:é)tu‘/% £ 00078 | 013 + 00078 —C04 015 - 031 (oz)sla_)?(?za
fé;ﬁ - f)ﬁ + 00079 | 0.082 + 0.0079 <05001 0084 - 018 (035)9844
E;H;ﬁzﬁ/z 0.0065 | 027 + 0.0065 <05001 <L0Q - 01 NR

7 HFTOIEY (% 4 X18) T, 100g OFE 7- &5, o8 Loz ko, (BN EH &/ 2Bk SH %) x 100 T
SHRIIR Y 72 0 OFNRRFRR O EHIE (%) /R L TCW\W5, Az B4 I UF X RZBNTORBE S, FEHHH
A I UTERICBWTREEIN o DiF, —ERLT,

VA Z B A I 02 R E, B BREA R QR 3~4 OB TOA I 4V ) U REBEAI O (35 g
a.ifha) |2 X D HEFRLBRE PR A Fhia L 7=,

PR Z A GO TR EIEIZ A T U T X RN T HREE BEKUE %) 21T 7,

NSHEZZL, SAEEHV,

3R E Al RS R R R O St Al 72 SR T2 e HRRE BT 20 o 72, NA (FEiE )

4C20:1n-9 1% 20:1 =1 =& > fE, C20:2n-6 1% 20:2 = = V= g, C24:1n9 13 24:1 xRV E L L THRESL
T3,

STRRHEAT 2 3 D BRSO W 2 1T o 7o, PIIMEITWNIZEHL L7208, FEUERRZEI LS L L 2 o T,

6 N Z > 2B DENiFRDOKFN

<LOQ EEREFAAM., NR: &L

(JE : ARICFHE S AT HIER DR L ONE O BRI IRET D.)
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A2 A T 7T X FOFRGER

2014 AR AT T KEICBIT AR A I T2 R E2FEH L TTo 721X
kBRI B W T, BENORIEE COMICAFTOMRIEN AL, AR 2 KDORHFR
MK T L7z (32 5),

KR A I VT X ROREFIZBT DIESRMERIT, Bzt ra v T2 x il
OGN Z (RS OR i SP VT AP EN RS g0k o SN =K =4 N 0 | o = SN AR LAY =) L 3=
BlbL, FTORE - ARICEEBZRIFILCWDOAREERH DL EEZDND, vu A X
7 X7 (A.thaliana), # 7 7} (B.juncea), 77 77 (B.rapa) XNt A I U F & RITEW
T, M EOHEBA B EFEROMTICHEZL KT TWD EOWmENRH S (Knutzon et
al.; 1992; Miquel and Browse, 1994; Schierholt and Becker, 2011; Bhattacharya et al., 2015),

725 2014 FIKRENCB W TAIZHEME L 2IZ5RBRIC S 1T 2 7 O R 2R (%)

T Mz A I T E R Az A I FH R -1 E
A SEEfE AR YRR AR 2 AR R ERA A 2 p
T3 63.0+4.0 46.2+4.0 0.003

VARKHIL X B T3 U o, EEER 2R BRI R OSED 3~A M DBBEIZ BN T A I XYY U REREA
DHEAT (35 g ad/ha)ll K HHEFRIBRE B4 FEh L7z,

26 T DIEY; (4% 4 )KAE) O,

S EEBEOME 2 FEMEIC AN, EECBE LA O 2B Lz, BERIL, ERELY
P LR BT T 2 RO EE TR T,

(T« KRR S N EBUZLR DR M OB O BRI B SRR T 5.)
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AHASAVE 18

AHAS E BT K OAED DAY ) aA U RS YA DT X BAe
AR CREBR @D TV D EEESE T 5 (Delfourne et al., 1994), AHAS & &1L

5 BRI O EELHEBER CTHY . BRERMTHLENENOT IV RIZE - T
4 — RNy 7l =525, AHAS EHE X, EAIN=T 2 /E&%Tﬁ QUGN 7
U ) URBRERISORESBI NN Z EBRHMLATEY, ZOERZLY, &
D7 4 — Ky 7 HllZEL@EOT I ) BOERREMFF LN, AIXV ) v
REREAN K DMt %+ 595 (Tan et al., 2005),

10  AHAS EHEIZETOMEY & ME T EIICFET 25O THD . ZEOEWND
Hifff <70 C& 72 (Mazur et al., 1987), AfHfax &4 3 U F ¥ X N OB B A 3 7 F
BXDT I )R 2T - 1o 5, A2 ¥ A I 7T X X ORIEET 2 VRO L
NYUVICHEZ KT SN ERENT (R 6), 7 X /BRI HTICIE, 2015 I K [E
DTNEE (TAFIM, IxVEZMN 25, FEZFIN, /J—AFX XM, yyRKa

15 ZIN, T M) TS LA 2 B4 3 U2 % (Ta R X 4, p.36) KOVE
D LM TH LM Z B A I VT X XORBEFRHONEZ, £ Yo A2 KO
NY UEREIL, A2 A I T2 R EIERZ A T T X R OISR A
BEIIARON -T2, £, Az A I v x4 v o GRITHFEMHBZ A
ISR I SHEFRNCABIE o720, B A T T X RPEELEOHKEANTH

20 o7z (BIREE2),

o T, A Z B A I 0T X RITHIITHEBL S H7- AHAS(AY) & LB IX1E = ORGH
RIEBELTRWEZ 2 b,

2536 JEHLz v A I U AR, Az A AU T HXRICBIT AT 2 BREAE
(FZ 15 E %)
e TR o
R Es YA TFH R tqravraxt | p_ '_'f_g _______ MO AXM
it R YR A - (B R 2 RN
A4vuaAfvy | 104 + 0025 1.03 j;am5~m%£8 ------ 089 - 1.26
oAy 179 + 0042| 175 + 0042 |- O_-_OéOZ ------ 153 - 218
Y 134 + 0030| 1.34 + 0030 |- ongs ------ 114 - 162

7 5 T DIEY (45 4 )K1B) ©. 100g OFE 12 L, o871 L7 O Xl + fEueaa =
VAL A 3 X R, EHEN R RER R OZER 3~4 OB TOA I Z Y U RRERO AR
(35 gai/ha) IZ K HMEFBLBRE B4 FEhE L 72,

302 A EAKHESWIZB W T HREIC L DA B ERELTo72, NS HEZERL, SAEEDY,

(T« RFRICRIR S N IEBUSAR D HER L OB DO BRI HEE SRR T 5,)
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B, A A I U X R THRIAT D AHAS(AY) & AEIL, BECE R AR
DA CER 2543 A 27 H) 25T\ 5 4 XV U ) U REBREAIME S A4 X CVI127 B3 F
THUE csrl-2 B FNFELETHUE AHAS ERED 122 FHOT I =% L A=
ICEB LT DOThH D, BE AHAS EHEIL, ZNETIIA I XV U/ RBREHImE

5% fF 595 LISMT, 16 EOEBEZRN T ARENREICEEEY RIE LT LT oME 37k
VY,
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(2) X7 Z— |2+ HIE®R

A AR OHK

5 Kz A I TF X XOMERICHWERY Z—L, XU X —pCH20 % FEICHEEE
ENT=T T A RLTME93 TH 5 (IX 3, BIUSE K} 1),

— N

"iee ':'f-il_::-..
o
7

<

LTMS593
60,074 bp

-
m AL e%§'fz
& § < S %, ©
o o o o
& o a9 @
(&) " w \ (5]
() O

3 77 A3 K LTM593 #[X

10 #EAEOBLE 1Yy ME, AloMIC, &y MEICHWRHITRL TV, D5D(Te) &Y
03D(Pin)i&fs %, Al UEIaF238% OB+ HEy MIEASATEBY., Zhb 2 SOEEFHEE
Tty FOAFRCERE RSN TND,

(E - ARICFEH S N7 1T ER D MR e OB O BRI HEEE (SRR 2.)
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o KR

©  R_7 7O O RS

Az A U T F2OERICHOONTZT T A I K LTM593 O 24 F4
60,074bp TH D, 77 A K LTM593 DR ESRILE 1 (p.11-17) IR LT,

@  HEOHREELA T LWIERSNN D D HE1X. £ OkE

77 A X K LTM593 [%, T-DNA FEEESI OSMANC T RCIms 3 BRE & R ORds 2 A
T5H, ek, KB EA I VT X RZFTINLOEFINPEA S TN &R
WAEAR 2 — 4 o A AT (Next Generation Sequencing: NGS®) |2 & W #ER & LTV D,

® E.coli H kD F 77 A I ROERIPALAS (0-0ri2), HRIBALAELS T (c-repE) K OV
T A3 RopELEE T (c-sopA, c-sopB 2 TN sopC), c-repE, c-sopA. c-sopB KN &
TL AV FTHD sopClla— FENTWAHEAEIL, 0-0ri2 HRLE S & DS
DOEIZLD, E coliNT300kh £THOF T A RELEICHERFT 5 (Murotsu et al.,
1984; Masson and Ray, 1986; Mori et al., 1986; Shizuya et al., 1992),

® A. tumefaciens D77 X I N pTiC58 IZHI2k¥ % A~  repABC (c-repA. c-repB,
c-repC) (Li and Farrand, 2000), repABC EHE X, Y7 XA I ROy HEL A
tumefaciens D#E R EH- L T 5 (Oka et al., 1981; Tabata et al., 1989; Gerdes et al.,
2000; Pinto et al., 2012), #EAREDE A (oriT) 1L, 7T A I FOEE NG H1L
&2 & % (Marx and Lidstrom, 2001),

® 77 X I N LTM593 OAMVEREBEIICIT, Bk~ — T —& LT, BT~ A Uit
Z AT 54 % Tn903 Hi2k KanR B M D7 nE—4—%2 [ LT 5,

@ T F—DEGMEDOFEEJ E M AT D5 E 1T £ OEFEEICET 5 1R

7°F A3 R LTM593 D JEILMEITH H AL TR,

SRS — 7 = o 2 I, BT B 30E 5 D DNA 45 - % [ I RS IR E AT RE R Bl T D, AR
Briz. Hlumina HiSeq #2aZzi L. 7/ 5% T 0 Z MUK L TEL OB 2B L. =hAFno
Wi & 1EiE U, SRS 2T 5 2 L T, &5 AEOEERAIN R TE D, ZhE TS
Y7y METHONLE®R FEAGEIE, 20—, X7 2 —OIEREROAER G NEIST
DEFAMARITIT DARFED L EME) 75 NGS f#tT k OMHRMMBRIZ L > THEDN D,
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(3) B L 2 A& DI 1%

A 15 ERITBA S VTR R DS R

HEENIZBASINZZ T A K LTM593 @ T-DNA MR EFR L, # 1 (p.11-17) (TR
L7,

7 15 EWNIZBA ST g OB Gk

77 A3 R LTM593 OH @ T-DNA fEI 2 7 7 a7 7 U o AEIC LY FEHEZ
A I U 2O IZE A LT (De Block et al., 1989),

N BT 2 RS O B R

© BRI SO ERFE

eI AT > T-RfilE, 4 I &2V ) VRBREARIO 1 DTHHA~EXZELE
Giokr TR LT,

@  BBROBAGIERT 7any TV MNEOBEIET 7uns 7 U U AOREK
DIRAF DA

PAMEIN_R= ) CERM UM LY | BEERRICHW T 7 e s 7
U LAEEKIIRESIN TS, BIZ, H— 2 @) QIZfEs# L@y flirz AT
NGS T 24T > T2tk AWM EA IV F X XD ) 5ET T AI R LTM593 & D
ETOHREESNOMFEMEZ R LIRR, A A 3 0T Z R~ 7 2 —Dh
BRERIIEENTE LT, 77 A3 F LTMB93 2 &8 7 7 a7 7 U 7 AREF
LTWRWZ xR LT,
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@  EEBIBAINTMENDS, BA SN EEEOEY OIFEIREZ s LTz
A, PRBEIZG BRI U 72 R O AE W SRR R BT S B 7R (i &
INET BTOIZHW LN TR E TOFRR DRI

5 B ORI W T, A~ EBX LMD H D NEFEERIKL, £ D%
DIEFEZRT To R OEMIEE ST, Toltk2AFZH L, SEHEAKRO T itz
B’ L2, BROBEEZX 4 1278 Lz, 2B, AEGEORNZRO#AIL, T ALY
ZO%MKRTH D,

10 Az EA I UFZRITONTIE, BEEEZSREE 7RIS TR OISR I
T D70 O, BEg, ML, RE. ERLOBERIT RN 2 OIS 5174
IZBIT2H —MHEASOREEZIT) TETH D, TOM, BAFAEEICE S AW
& L COREMEOMGRRGE 2 ARG 2, O 2MEOMR K OVE OUEIC
B9 D IEEICE S SR E L COREMOMIBHGE Z BHKER ICENENITS T

15 ETh 5,

[EABAE R > = FEBAR]

X4 KMz EA DT FHFOERKN
20
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(4) ARLPNIZRE AN U TR D AFAEIRRE M OV REMEIRR I Z K D TR T D22 e M

O BASNERROERWDAFET D 5T

WD NGSEMNTIC LD . KA Z A I U F X RITBWT, BP0 KDF1
Z#L 1 # P (Locus 1 K OF Locus 2) (2 A S 4172 2 -5 T-DNA fElsk (Insert 1 &2 T Insert
2) (K5, p.39) SHHIAEN TV D Z & DR STz,

@ BASNEBROBEY D = &= OB A S NIk OB Y OGRS
B DARED L EM

AR Z A 3T FT X RCEASNTEEABEBEFOFAGER, av—%, ~7
B — DHVE RS FEI D A K ONE GBS DB IS B T Dm0 2w A2 D
7212, NGS, R ONE BRIk D PCR K OMEIALHIMEAT 21T > 7
(32 7, p.38; BITREEL 3 KT 4),

Az A I 7FZ % (Te AR X 4, p.36) K USHIROIEMHIEZ A I 7F & %)
S LS 2 &MWL L. % 125 bp OIS 2 Ry — 7 =P —
(Mlumina® HiSeq™) Z HWTHEHT L7, Zeds. ARIEATICEWT, v — 27 = U ARENT
SEEJTI60LL B2 o272, 07— U ARENPHER I N TWD Z LR S
nTnb,

Az BA I F 2GR DNAKR O B, AR T 23 KEHMFE
PE23 8 D DNA Wiy 23O, ks aeik & AR IR DS & 2 Bos O A 2 i L 72 3
B RSREIR S ITAREIMEDS GRS BT, AL B A I U X RITHVE SRR AR
INieroTe, FIZ, DNA KA ORI O—HNEAHN T Z7 A REIEED S
JLAE—HTHLDE, BABELRTEEEOT ) AL OBEAEYIE L TEKL, 8
A fEdk & E L7z (split read fi#bT), AFHHAZ A T 7T X 2 TIL 4 DOHEE EIRD R
ESN, BESNTZ 4 OOFESHERON 291X T A FLTM593 ® RB &, HE &
iz 4 SDOEAFEROFEY O 2 21377 A FLTM593 @ LB & 543 EL I D —Ek
WRBO BN, —J, MBOIFEMBz B A a3 v &2 3 TIE, SEEEBITRE SN
Mmole, oT, KM Z A I UV FTEROT ) AHDO2IFFICENEN L2 —F
2, AR 2 28 —0 T-DNA B HIA TN TRV . JVERER IR S o o7,

S — U AYEEE  FIUEIT A MES — 7 = A LT nERTRE, o — 7 = ZREN 750 R
BT+ TA 5 2 ERHEINTWAS (Kovalicetal., 2012)

_43-



10

15

20

25

30

Insert 1

Insert 1 IFEA L7277 A3 RLTMB93 & ¢e 13 DBEn 3B~ k(X 3,p. 33;
# 1, pl1-17) G ATV, 2 BROE#H#IRD bz (K5 A, p39), 120 c-
D12D(Ps) OFHFREMKICIHB VT, v F U BT F= I EER I TRE Y, T 08
. DI2D(Ps) EHEICBWTIZ T == AT Fou R AT I/ BEkmIh T
W7z, FE 72, Insert 1 @ O3D(Pir) @7 v E— & —p-PXR(Lu) {ZEBWT, Bl Fvv
WO T T = ~OEFFEBEPED S, ZOBREERIZEIDT I BOEIT
oz,

728, Insert 11X, RB ™ 5/ 184 bp & LB @ 3l 72 bp A KL L THKY, RBD 5’
181 64 bp (ZFB W THELH D R S L7,

Insert 2

Insert 2 |TE A L7277 A3 R LTM593 & T 13 Oz 3B &~ b (K 3,p. 33;
7% 1, p.11-17) & ATV, ¢-DAD(Pl) OFEREIENICIH W T 7 =T I T
WREEBEHRINTEY, TOE, DADP) EAZEICBW T 7=y REe) 27/
FRE L S T2 (K 5B,p.39), F72. Insert2 (X, RB ® 5 184bp & LB ™ 3’{fi] 53
bp 3K LTEY ., Insert 2 D 5 Kl D E A D 2bp M O 3" Kbl D e % D 4 bp 13,
T-DNA Ik e OME 77 AES &I E—F L e o T,

Flo, AHIZ B A I U FZ RSBV TR S BAGEIE O T-DNA ik 2 &
TehdFZ PCRIZ K D HEIR L, Z OB Z AT L7-#E S, A DNA @ 5] (1179 bp)
O3 (1291 bp) DITFFREAINIL, 18 F MO ANE (ZBEET 2881 & —E L7 h5,
Insert 1 {233 T 8 bp 23, Insert 2 (233 T 31 bp D RN HER I T,

Az A I 7F 2 FNICHEA SN 7= T-DNA SE OB EAR (T, Ta SO Ts i
R X 4, p.36) IZB T BEEMEIZDOWT, NGS DT — % & HWCHFREMHRR 21T - 72
R, FRE SN 4 o OAEKIT 3 HRICB W TCIH UEAT TGRS, A ST
2 5@ T-DNA fEIHI T2 E L CTRRIZEE LTV D Z & B iER S ivie (BIIRE R 4),

R T /USRI O Y
HH e S
AN DI Bl 2 DYARIZ 1 5 P o, B2 5T
o B —H 2 —
SHE RS BRI O A7 b &g
A E A OIS DO HES A AT EXRT ) N LRGBS L,

(JE « ARICFEHE S NVIAFRITR DR R OB O BRI H A RRT 5,)
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RHA T v N DB ER

1ty k FuE—H— A= FHAR Bk B— I e A —
1 p-USP(Vf) i-At1g01170 c-D6E(Pp) t-CaMV35S
2 p-CNL(Lu) i-At5g63190 c-D5D(Tc)1 t-OCS
3 p-SBP(Vf) i-At1g65090 c-D6D(0t) t-CATHD(St)
4 p-PXR(Lu) i-At19g62290 c-D6E(Tp) t-PXR(At)
5 p-napA(Bn) i-At5g63190 c-D12D(Ps) t-rbcS(Ps)
6 p-SETL(Bn) c-O3D(Pir)1 t-SETL(Bn)
7 p-USP(Vf) i-At1g01170 c-O3D(Pi) t-CaMV35S
8 p-SETL(Bn) c-D5D(Tc)2 t-SETL(BnN)
9 p-ARC5(Pv) c-D4D(Tc) t-ARC(Pv)
10 p-PXR(Lu) i-AGO4(At) ¢c-03D(Pir)2 t-PXR(At)
11 p-CNL(Lu) i-At1g65090 c-D4D(PI) t-OCS
12 p-FAE1(Bn) i-At1g62290 c-D5E(Ot) t-FAE1(Af)
13 p-Ubi4(Pc) i-Ubi4(Pc) c-AHAS(AY) t-AHAS(AY)

5 ALzt A I3 TFZRI2BIT S Insert 1, Insert 2 }z ONEEEECH O HERE X

IEEELANIEARAIE L, T-DNA fEINOEIL D &~ MIBFHEZOKERATRLTWS (FF 1
~13), B AL, T-DNA FEOESN T T 2 2 K LTM593 DEEH & Brp - T il &R LT
Do TGME T 37 T7=0bFIv~D, [Chd Al 1TV R b T Ty ~OILE %
RLTWD (A B).

(JE - ABNCREHE S VI AEF ISR DR R OB O BRI HGHEE RR T 5.)
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@ YL LICHEE A U —BFEL TV LIGEIE, TALRBEEL T2 T
WD DR

ALz B4 3 U 2%, BARLGAKRIZ, £ 1 4 T (Locus 1 & T Locus
2) IR A S 472 2 50 T-DNA K (Insert 1 &2 (N Insert 2) 285>, &4 3 7% R,
“fEKRDT 7 Z 5 (B. rapa, AA) LTV v~V $H (B. oleracea, CC) D] T HARIZHE A2
MEDNIEA L, WMEARED ¥ A 2 7 & % (B.napus, AACC) 23S L7= & B 2 H TV
% (H:H 5, 2016), Insert 1 /% Cnn random® & &5 ST\ 5 C 7/ ARk T 5 Yeth
(KD 1 DITHAAF L, Insert 213 CO3 L#HE SN TV D CU/ A&MERT DYk
D 1 DITHAIAE 472 (Chalhoub et al., 2014; Centre National de Séquencage, 2017),

@ )OO ITBNTEEIT R ENDFEIZOWT, BRSO T COfEEM &L
HARH COFBLOLE M

2015 AF K O 2016 A KE D 4 BFTOIFS THRE; Sz, AL A 3 v & X%
(Ta L O Ts AR (2] 4, p.36) 2 VY, AL S AFTEBEICB T 22N EhoEPE
DORBEZNE Lz BIREE 5), HIEIX, KM, FFREROHEBMEZZE LT
ELISA{EXITEEN Y = A% 7 vy MEZHWE, ELISA %%, D12D(Ps) & HE.
D6E(Pp) % FH'Z. D5D(Tc) EHE KU D5E(O) EHEIC, TEMHVZAZ Ty k
%1%, D6D(Ot) % H'E . D6E(Tp) & H'E . O3D(Pir) &£ H'E . O3D(Pi) & H & .
DAD(PI) & F'E. DAD(Tc) & F/E K& N AHAS(AY B A E ORBEORTEIZH W,

ORGSR, Ta HARIZI VT DEE(Pp) & FE K& TN O3D(Pi) & HE X W T L DRk IC
BOWTHRANBI SN0 - 7223, D12D(Ps) & H'E . D5D(Tc)E H'E . D5E(Ot) &
[1'E. D6D(Ot) %& [1'& . D6E(Tp) % H'E. O3D(Pir) & [1'E. D4D(PI) EHE KW
DAD(Tc) AL, R O UIRATE FNIZB W TOHMH S 7-(3% 8 LTV 9,
p.42), —J7. Ts HARIZE W Tix, D6E(Pp) EH'E. D5D(Tc) HEHE., O3D(Pir) &EH
&, DAD(Tc) EEHE KN DAD(Pl) FEAE X, R OV UL RAFE 7-NIZ B\ TH
B &z notz, £, AHASAY) EHEIX, TaROAE 2R 2 To
MR B W TER Sz, 723, D6E (Pp) 2 U O3D(Pi)& /& 1X ELISA M OVE &1
VAL Ty MEZRWBRITIIBRHBRU T ThH o720, REREEIC LD
BRI ATo ey = A X 7 m y METITRE S (Teftft), ®iZ, LC-MS/IMSIZH
W% DBE (Pp) & O O3D(PiYE HE 1M S 7z,

SB. napus D47/ AMFTERITHEI] X T2V, Cnnrandom & FERR 2T 2 Yefa (R13>8000 /5
EULDarT4 7 Ths,
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T, A2 A AT X RCEASINTET YT 27ROz H—EIZ
£ % EPA KO} DHA OEEINZDWT, Ts LU Ta AR OFE 12 H TR 53 H7
BiToTm, TOMER, BASINETHTF a7 —EBERz e H—PIZXkitkot
A I TF X RIITFEA SN2V EPA R ONDHA S, AFH 2 A 3 7 ) 2 RITEH
RICOTE Y BEMICEASINTND Z L D3RR S 7= (3 11, p.43),

%ﬁ%&w&& IZBWT, BAISNEL2TOTHF 27 —BRAELAR=r

EEEOREBT TR0 IR J:Mﬁmuézht (REP G ), AL 2T A
Hﬁf&z BT BRI A R HGRRE TCRESIC L ) B EE T 50 ELE
DORGUTHAR TEBER D > 72 b DD (F#EE), awA&cﬁsﬁwgp@),
X0 R S 72 2n o 72 DEE(Pp) K U O3D(Pi) & F1E 2 i+~ % Bel 12 13 DBE(Tp) K OF
O3D(PINEHEN LN LENDOEIETHTE L TH Y, RIEEW TH 25 EPA KT DHA D

BHMARNT DT D EEWI R FEEAEDHER I 7= (3% 11, p.43),
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#8 AR A I VT XA (T HAR) OIS T LEALSEAEORES &

411 D12D(Ps) | D6D(Ot) | D6E(Tp) | DBE(Pp) | D5D(Tc) | O3D(Pir) | O3D(Pi) | D5E(Ot) | DAD(Tc) | D4D(PI) | AHAS(AY)
ERE IR 16.27
By B <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD +6.62
Pas
ii%@ﬁ’i <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Bl A £ B i
5 7.41
BB B D <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD +'1 67
gL +1.
R 0.49
BB B D <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD +b 19
gL +0.
- 30.89 626.21 169.26 22.53 13.28 14.12
=S =+
RPCGARET | 3.72%169 | “igus | 419408 | <LOD <LOD | gg39 | <LOD <LOD | 1yg72 | 667 368
- 41.80 915.86 1.53 561.61 15.36 10.88 4.03
AT | 083023 | 691 | ao7698 | <LOP +055 | +19620 | <LOD 1363 | +371 | +2.29 <LOD
EIE, ) R 25 (ug/g DW) T/, DW : B2, LOD : #MHERA,

AR A B A I VT2 31T MERDIERO 7260 OFEMER R REAIEBL & | TED 3~ABDBEPETOA I XYY /7  REREFIFRELA| O (35 g ai/ha) 23THH7,
AR 2015 AEIKRE D 4 T (I3 Y ZML BT Z M TAZHRM U b ) OIFSTHEE SR D HERELL 72(n=20),

(T« ARIZFH S AVIAFRICLR D MR KR OCNAE DO BRI H

A CIRIE T 2.)

#£9 KMz EA I UFTH R (Ts tHARY) ORBEAK ORAFE FICB T 2EAN L EFEHE ORI &
s D12D(Ps) | D6D(Ot) | D6E(Tp) | D6E(Pp) | D5D(Tc) | O3D(Pir) | O3D(Pi) | D5SE(O) | DAD(Tc) | DAD(PI) | AHAS(AY
» 424+ | 2713+ | 826.70+ 86,54 L | 1154=
END R 577 2353 261.32 <LOD <LOD 31.79 <LOD <LOD <LOD <LOQ 353
- 0.80% | 26.83= |682.75= [ 17256 % 758+ [ 331E
PR 0.27 906 | 10010 | <LOD | <LOQ" | "g5i7g | <LOD | 555 | <LOD | <LOQ 0.45

EIE, ) R YER 75 (ug/g DW) T/, DW : oM,

(e« AR T S IUT AU 5 MR N R O EHEL 1 7

LOQ : EEBH,
KA Z A T T2 R, HEEEBAER O 72 D OREMERY 2R R FE PR & | BN 3~ A KD BEBETOA I XV ) RREHIRE A O#AT (35 g a.d/ha) AT,
1. HIEMEA LOQ LA F7Z» 72841, LOQ D& AW T A #HE Lz,
FHARR L 2016 SR KE D A DFAT (Vo> oM, TA ZHBM, B ZFM, 7 —RAZ a X)) OIFHTHEES SN D HEELL 72 (n=20),

WZIRET %,)
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F 10 AR EA I U T X RSB T 2HA LAEAEORIERE ST 2 EERSA (LOQ) DLk U IR A (LOD) D

i
D12D(Ps) | D6D(Ot) | D6E(Tp) | D6E(Pp) | D5D(Tc) | O3D(Pir) | O3D(Pi) | D5E(O) | D4D(Tc) | D4D(PI) | AHAS(AY)
F G LOQ (ug/g DW)
ik LOD (ug/g DW)
T 522 110.81 252.15 29.25 98.50 709.99 303.07 22.90 16.55 29.70 8.96
Déﬁg b 1.22 36.94 163.27 4.88 39.40 117.26 101.97 4.99 6.81 18.86 1.88
NI 476 101.09 30.03 26.69 89.86 374.03 552.07 20.89 60.38 0,64 13.62
B B 1.11 33.70 148.95 4.45 35.04 106.97 186.06 455 24.83 25.80 1.72
5 38.18 101.30 23052 53.49 180.10 | 499.77 923.59 4187 60.51 27.15 6.55
> Bl FIL ek
ﬁgﬁjﬁ 8.93 33.77 149.26 8.91 72.04 142.93 310.76 9.13 24.89 17.24 1.38
i 0.64 5454 62.05 14.40 2424 78477 14917 939 16.29 21.03 0.39
> Bl FIL ek
Ekgijzf 0.15 18.18 40.18 2.40 9.70 224.44 50.19 2.05 6.70 13.92 0.25
R 2.97 15.77 44851 16.65 28.03 8751 19.03 13.03 8.83 563 6.12
%
P 0.70 5.26 232.33 278 11.21 33.37 7.26 284 4.84 268 1.28
DHI
o 055 1177 375.03 6.22 131 117.60 71.02 187 9.23 721 3.05
& 0.13 3.02 24283 1.04 052 3737 27.08 1.06 3.80 2.00 0.64
T, T~ (R E(uglg DW) . DW : B
(P - AFRAC F0 S U7 TSR 2 HERL L OV O TR R 3 R B 5.,
7% 11 XA A V- EPA O DHA O 45 HT#GE 5
AR EPA DHA
T A 7.21+1.26 1.02+0.18
Ta AR 6.27 +0.46 0.77+0.12
L. 0 LB R s (RIEE R T T B8 (%)
(T - AL S U7 IR 2 MR R O A O BT R BT 5.
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® TANLA @Fi?ﬂ%@{iﬂ@ﬁ“f‘tﬁ%%xm L TR A ST 0 B A B 5 sz
SNDBND B DHHEIE. UL REE DA K OFLE

Az A 3 U7 2R3 mEEOSH D DNAESZHF L TE LT, BARRE T
ICBWTBA SNIERN B ABIEY S I mZE SN DB E TR,

(5) B An - 2 AW S5 DM M OSSN D 5 1A DN Z 0 B DR SE K OME

AR A I U FZRIE, 2 DR HBEMETIEICHA SN E O
A DNA (Insert 1 XN Insert 2) ([ ZHFRA)72 7T 4 ~—k& v b & TagMan 7’2 —7 % H
VM7= real-time PCR{EIZ X 0 B L UGRBI2S AT RE T D (BITRE £ 6),

KIBIZ L AWEE T EOBREREREL. 7/ A&ET0.01%TH 5,
73]

ARIFIEOEVET, 4 FERICBW TREES ., MM ABREN S 5 2 & 23RS
NnNTns,

0}

(6) 5 = XUME EN BT 20 8E% EofE & OfHiE

O BASNERBROERY OFEHIZ LV A5 Sz A0 SUT AR AR RFE D
HARH A

Az A T UTHARE, AL THEOT YT 27 —EBKON3FEHO =1
H—EORBUZ LD FEFNONEMIEIEE CTH D4 LA k) D EPA KO DHA % &
A4 %, Fi2. AHASAL) B FOREIUC LD AHASAY ERENEASH, 4134
VU URBRERIA~OmMMEE RS, YT VT 2T B R v — B IR
BRI OREE, Fi2, AHAS(AY) EHE IS WREREELZALTRBY, 2
NoOEHEMLORBIZRREE EMHAERNZRT Z LITHmESNTE LT, B
AR 2 R EEOMRRICEEZ KT T Z L iThneEEIL N5,

B, Az B4 I 0T X RITEA LT 10 OIEEE G REEEE DY B, 9
X34 Tﬂ%ﬂéhtm@gh%ﬁﬁzﬁ43?T5Xﬁm_kWT%%M@@E
BATS TR, ESNTIR A GRS, BIIRA REKICB W TER LWy
BT R0 12 (3 12, p.45; Senger et al., 2016),
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F12. AL 2 A 3 U F 2 RITEA LT 9 XA TONENEES B BEE s T M O
IHEVY ) RBREAIMEES A EA L, BIEBRONEEZITo72 A I U 2R
DR OEER DA S T

Rt
LBFDAU LBFDGG LBFDHG LBFGKN LBFIHE LBFPRA
e
D12D(Ps) X X X X X X
D6D(0t) X X X X X X
D6E(Tp) X X X X X X
D6E(Pp) X X X X X
D5D(Tc) X X X X X X
O3D(Pir) X X X X X X
O3D(Pi) X X X X X X
D5E(Ot) X X X X X X
D4D(Tc) X X X X X X
D4D(PI) X X X X X X
AHAS(AL) X X X X X X

ERRIHASIRERE X CRT.
(E - AT S LI RIS 5 MR O OB E R # I CRIE T 5.,)

@ LAFICHT 2 A0 AT AERR L RHEIC W T, B R B L 15 £
BT AT EOTE L ORI OMED AL OFEEN H 55513 F OFLE

Kz A a2 RE, THTFa279—FBEPRza o A—Bickbh, BANT
EPA X Tf DHA Z#EA L, AHAS(AY) EHEICXL Y A I ¥V U o REBRERNZ A
T, THF a7 —FBRORz o H—PIIERAREEICORIHE., £z,
AHAS(At) FEEEIXEWEE/RAEEZA L TRBY .. 2o 0EAED IR A R
ZBRIEEOMRBRICEELZ LTI LTt Ex N5,

PLEDZ &t K2 A 3 v X rOARFER ATAREFRREIZEE T 5
T— X W TICIRBEITE CEMSARMER AT M AZIT ) Z S IXFRETH D L HIWT L
77

BB, Kz A I3 o 2OEESRRTCIX, UTOHEBAZHET S TE
Th b,

1) JEREK OVEF OFE

2) £EFOYIHNT I T D IR TE

3) RO

4) L ORMER YA X

5) FEFDAEFER, BikivE, PRARME M OV 2R
6) ATHER
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7) BHEWEOREANE

3.

R 2 AW O SR R4 5 1

(1) A% DONE

FEEEIZ IS D8y, BRE . EROBEELT I 2N SICHET 5174

(2) i HE D F 1k

FITEEM « R IREPE T 1m) B 1500 2 ih 41
G A vy vy T A o ARASAE B FEERT RS
FERHIR : KRB SMEHFEI3H3LHET

1.

BRFE | T 55 D Hi i

(1) FAFEOSLHBAD 2RI 5700, REHISEZRY e LI 7 = o A%
BELTWD,

(2 RHEISETHDL Z &, HAFITIAZEIETHD Z & LVEHRBTEORA %
R L7 A Red W& Z AL T 5,

(3) IRBEIZIG TR L7k, #3E., MM E L+, Afax A3 v ¥
A DFE ALY > THRETDHZODWNEEZHFE L TWDH L & bic, Al
iz ®A 307X XOREBEZSON~DUEH & B LT % 72 OFHE % HEK RIS
REL TV D,

(4) FREEIZGELICIE, PR OG- 55 L T D, F7o, FkbraBRi
RS SEBR DX (2 B U e OV A i B LB S O RE L e Ok B
175,

FREEIES T OMFEEE

(1) AR BA 3 7T X KOO A 2 0 F 2 RSO, Rk
FHCTEFTT D L aR/NRICIZ 5,

(2) KB R A 3 VT Z 22 REEESOIMIER L, IIRET 256
I, Mkt a2 xR LRV EEDO RS AL D,

() (@) ITXVEWIIRET DL ERE, A A I U T X ROFIEHE T
Bld, AR A 0T XX QOO A 3 0 F 2 22 REEHISNIC T
TIALFITLY | EEICNELT D,
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(4) FRBEIES O Lo, &8 5, BRI, (EEK TR, BB CoeT 5
TEEICRY BREPICAMELZ v 3 v 2 X REFISROMMCE L SR
HZ EEIET D,

(5) FREEIZG AR T DREEEN T I SN D & O (ZEkAE OMEFR  OVE B A AT
Do

(6) (1) 725 (B) ETILHB|IT 2 FHEAZFH —FMLEHEZIT O FITHETIHED,

(7) BNCEDDHE=HF Y 7S E, =4 ) VT EET 5,

(8) AEMLARMENET HBEZNRH D ERDOLNHIZESTHAIT, BICE
5B AR BRI EICE S & HONTHLT D,

() AREXT &5 &2 LDH MEMFDORMERICIIT D IFRNET 5771k

BNCED D=L V7 HENESE, =X ) TR HEET D,

(4) EMBIRIERE DL L DB ThDOH 5B BT 2 EME AR B 2L T 572

D DFEE

(5) EBREFE TOMMPENIH MENEN TESN TOWDEREE EHE LIEBRE TO

it FH 5 Dt R

(6) EATOMAEICEES 5 1

KMz T A I U T ZXOWINII T D HEFRILZ K13 (p.48) 1R,
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13 KHffaz A 3 U F X 2OMWHNTRIT D HEEEIRDL (2019 4 12 A BiE)

e MR AEORIE | R

KE A (USDA) BR 5 20194E8 A 778
KIE &L [R5 T (FDA) i - fE 20184F1H (GEAH)
71 F 2 R4 (HC) B 2019412 H 7&#R
AT SRR IRAET(CFIA) BEEE - R | 20194R12 KGR
i [ A2 5h 15 3822 424 (MFDS) £ 20184F9 A (A& )
4 [E] AR LT (RDA) B - Ak 20184F9H (FEAET)

(T« ARIZFHE S VIAFHRITLR D MR R OCNA O BRI H R IR 5.)
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5 HE I L AT SRR B O R

BETHLEA I VT ZRIE, BBEICBWTEREIZOLELEMERE N HD Z &
NG EM SRR TR S EAE DRI TR & 1 L OAHED /LS 7z A
IZOWTHEBETDHZ L LT D,

1. BEITBIT DB

(1) 8% 2T 2 "Rt & 2 B AZEhE ) O iE

A I TTHREFEPENTBN T, ABEE AN CTRIFEOBREE IRV TOREAES,
T X 2O AT I EDFE L TOEFERRESINTWD, —F T, HNET
FRMNCOIZD A 3 0T X RO OMARBRN 203, @ OEP T ZIZnE
Lok A 3 v 2 2PN EAMEY SO RO AR OMERF IS BE KT LT 5
WE L2V, BAEICE T D ®A 3 v X FEMOMEEMEDOR S KO A DN
TOMRITZRND (FEH S, 2016) bOD, A—A T U TREDYA I U T2 3 ApERE
TILEMH L REDE DO FE /o ME & SND K, RIBELO LHUR AT 2D

TIEARWVWEEZ BN TWSD (OGTR, 2011), £72. &A I 7 FZ )N HREE T TFE
ST D EEAEREFEAET DI LTV E#HE STV 5 (OECD, 2012),

FERRZ, KRB EA I3 0T X OREEREZIT > TV L RETOMEIZBNT,
A%%fﬂ@@wﬁﬁ T CEHAELIZEA T U FZRIT 2~4 FTHWET D &
H X T 5 (Crawley and Brown, 1995), F7-. [A U < &ETIThivz 3HEMIZH
HE=Z Y CTRBICBWNT, IENLHREHLTHAELZEEX bR BT T
Z X OMEREEL 3 B IIHITIEHERE L7722 L3 STV 5 (Scott and Wilkinson,
1999),

F7o. DREOEA I UF X 32OEABELIZEBW T, BEA TiX 2003 4, &
MOKPEL TlE 2006 FEMN D, Bin FH 2 A 3 v X X OEFHEERENZNE
FURERE S VTN D (BAMRKPER, 2017, INAATEGE N [ESLEREEAFSEAT, 2015), ZHVE T
OREFRENG, BTt I U T X XOEFIT, BEHIFHANG— %%l
DEBIVICE SN, FELZB2 TOEGEMEL 2V L, FiZHEdI
WhHl-REIChk L, 20 ﬁ%ﬁu%kbfw@w&%z%mrwé(Eﬁmﬁé,
2017), Wi, B THMZ B I U T X R EH T T NUFERT X 3 & ORZHERIE
TR ST (BAMOKIER, 2017), ZRMER L HEE S T-FE 1 - EIRIZ OV TH, %R
DERA IR S I TV 72V (SEATEOE N ESLERBEAFITAT, 2015),
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Kz A 30 FZRICBNTEL, T F2—F—EBAkPz e T —EDFHE
IZ XY EPA K UDHA % &1 o -3 RS M A EaFABIIRE 2 AR S 4, IEE EICA kI
2 b O DRI S L, T DI - BRI EZ KT LTV D aTREMED
HbHEEZLND, A XF XF) (A thaliana), 77 <7 (B. juncea), 7 7 77 (B.
rapa) X O A 3 U Z RIZEBWT, IEBEEOEENEEFRLOM NICHELZ KT L
TWD EDHENH S (Knutzon et al.; 1992; Miquel and Browse, 1994; Schierholt and
Becker, 2011; Bhattacharya et al., 2015), %KI BT AMBEESFMETITo 213G R T
MR SNTAMBA A I VT X RXOREFROETIL, Az A3 U7 7RI

BOWTHE SN ENEREEEBRELNH 5 B2 ONTen, BEROKTRHEIZ

BT OEMEEZED D Z 3B 2, B2, AHASAY) EHE ORI L 514 I 4
VU RBRERNCIE 2R3 05  REREFIPEN SN D Z &N BE SIS WA
REREE N IZBNWT, A IF VY URBREANCIHETH 5 Z L 25, Al 5 E
NEMEDS R D D T L1335 2 HEu,

UEDZ Lnn, KMz A 3 0T 2 XOEEIZET BT, MR
AIUTHZFEMETRWEEZZ O, BMAEHRRICHE - T, Bﬁméhfcfﬁiﬁ
T—EDIEREE z i 2 72 REEIE S THEM T 2 # AN T, B ICB T S EAE
BR L TRB 22T 5 ATRENMED & 2 B A BMEY 135 E S e ho 710

(2) D BARHNE DR

(3) BBOE LT S ORI

(4) “EMSARVER BN ET D B2 O F B5 OH

UbEDzZ Enb, *E@@%E%%ﬁik@ﬁ%ﬁfiméﬂéﬁﬁ@it%a
U2 X ORISR T DR, R ER L ORI NS (AT RES 54T
ZOFFHNTIL, AT Té%uﬁmtlﬁééwgﬁr%@ﬁébék%h
7RUN ECHIEE LT
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2. AEWEOEENE
(1) R L =T 5 AlRett o0 B 5 B A O R E

AT YT EROMEFITIE, B FNEEMICAEFELEINTWDLZ AT IR TV
av ) L—hEEGLIENTILNTWVD (OGTR, 2017), L7 L, Az A 3 v
FTEXDIEFERFETHLIFMBZ A IV F L2 RIE, =AUV BRRT Vs ) b
— FEHEORNY ) =T TH D, iz, Rz A3 v 2 RTEASH
FEBETICEVRET LT F 2T —F, morH—F K0 AHASAY & A& IL. BE
FNT VOV ERRREMEMR RN T & R LT,

TYF 2T —BhOxz o T —BERENRAERERICES N TORMBH Z &E2mD5
T3 (Shanklin and Cahoon, 1998, Leonard et al., 2004) = & 225 BN A RIS LA
HDOIEFEORFFRICHELRFTT Z LiFhneEEILND, LoT, Hilch A E WY
ERFEE SN AREMEIC W T, Rz A 3 72 RTBWCHICEAE LT
NENIE Mo ONE 28 2 52 T- BEAF D IR I IR U Beat LTz,

AR Z A I TF X RICBOTHHICELE SN IEEE (3% 4, p.28-29)D 5 b,
EPA K O'DHA X EICHE (7, v, v A7 L) MOEHE - B (&7 %A
HA, ¥, h=pEYeEtllED %@L Tt MEICEREIN TV (Blasbalgetal.,
2011; Kitessa et al., 2014), HFEMIZEHEENTWDOMOAEMEEE L ClL, A7 7 U K
iz (Passi et al., 2002), Y 7AKE-y-U J L, ERAKRERATT U B (Ghioni et al.,
2002). 7 7 % KN fig (FAO, 2010), C22:4n-3 (Alasalvar et al., 2002), 7 K L > (Li et
al., 2011), KX OYZ LX) R BE (USDA, 201735 5, Bk OV 7 e L DI X
WINCE ENDIENNE & L TiL, =1 =% U = (Moreno et al., 2007), TAHRE Y
J Vg (FAO, 2010), I — R (Wang et al., 2014), EAKRERXT T U g (FAO,
2010). 7 7% FvE (FAO, 2010), 7 R L > (FAO, 2010) & N4 AR > REE (FAO,
2010; Li et al., 2011), C18:2n-9 (Adkisson et al., 1991), C20:2n-9 (Forrester-Anderson et
al., 2006) 23 & %,

Flo, KL EA 3 U T ZRICBWTOHTICES LTS R O E 2= T 7
BEAF DRGIIEE DS B A LS5t U CRe B % A 3 rlRetElL, 22 BE 7 2 Algetk o
HOLEMIROEND, BEA I U T X REEETLREORBIZ, Alfix A3
T2 X OFEAFPIAAET DI 2 G ickkx I iEIB 2 62, PFEAT H 2 LA
AL CVN% (Turunen, 1974; Stanley-Samuelson et al., 1988; Fontaneto et al., 2011; Tzompa-
Sosa et al., 2014), fIZ(X, UV /=g, o-U VU y-U LU UREy-Y
J VB, 77X RO, EPA XAt rX (RN ZH), AT IV (FavH).
mealworm beetle (27 F =7 H), IX7 U (X7 Y H) IZBW THFENHER S
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ZI D OEFREH B DS FEN S 41TV D (Stanley-Samuelson and Dadd, 1983; Stanley-
Samuelson et al., 1988), 7., A 3 VT X X O—fxRERTHLY~Tr s H 4
FRF ¥ XYL —R—ZBWNWTH, A2 I3 U F X RXOFEFHITHFET S
EPA Z &1\ < O ONBIIENFET 5 2 L 3 iR S CH Y (Stanley-Samuelson et
al., 1986). EH113 EPA O DHA Z & Lo RESIENIIRZ 6% PEAT D Z &#Twém
oo £, EF 0-3 73T 27 —BIXHEBMSCREEM 2 5% < OAEMFEIC
WTHERR E N TRV (Kabeyaetal., 2018), A DEBFHEEIMIZB N TH -3 ﬁﬁgﬂaﬂﬁ
A PEAT DRIV DL ZENTRBRINTND

LoT, KMz A 3 v F ZI\HEAINTIENERA R I A RERE TIZIA<
fAEL, ARSI LTV 5,

AHAS EHREIX. YL OWMEDONR) v Ay RO Y rA DT
J PR A AR S T D B T B R A 72 (R SE ©H D (Delfourne et al., 1994), 2
DFOENE LA L TCT ' NLBE AT D500, KO BV E ULy 1 & 2-
FNEEER Ly TEMEA LT, 2-7 8 h-2-& R X Ui A AR T D002t L, 5
R AT (Singh and Shaner, 1995; Duggleby and Pang, 2000).,

LIeR-oT, AR B A I 0T Z RIIHTICAEDEOEANZ S LT 135
ZHE< Eméj’bf_f)ﬂiﬁf FEDVESEEH Z i 2 7o WREE IS5 ISR 1 D 8us, RE
MR K OVFEFER DN (ATRES AT R OFPHN T, AFEWEOELEMEICE L
THEBEZXIT L fi@%é%ré%bﬁ% TFFE S 2ol

(2) 2D BARRNE ORI

(3) WEDE LT S DR

(4) EMBERIEREENE U D B8 0 f B2 o H ik

EDZ &b —EDIERE M & i A T IREER T;—Eﬁméﬁ’béﬁin’ﬁ?ﬁ&z?% el
U2 X ORRBEESSIZ BT D FEE, RE . B OB NS WZATRES 51T
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ZOEHANTIT, BEWEOEAMICER T D EMSEEMERZENE L DB ZE Tk
VN &R LT,

3. AHEME

(1) 8% 2 v Rtk & 2 B A Eh i) O R iE

EREICBWT, A3 T2 R EQMERERIR D ER O ixEF AT H A L
TWRWD | VISR T 2 M BRI B 4 20T 5 A REVE D & 2 By A A
ITHFE SN Do T2,

k. BREICSAT L2080 L, A a v F 2 x e RMER RIS L
C. B.rapa, B.juncea, B.nigra, H.incana, R. raphanistrum }TXS. arvensis 232(F &
AN, WITNHEDPEIR (L L4k TH 5 (OECD, 2012; OGTR, 2017554,
2002; H ¥, 2003; RARKEEA, 2018),

(2) D BARHINA ORI

(3) EDAE LR S D

(4) "M RRMERC BN E T 5 B E DA B O]

Loz &b, —EDIEEETEZH 2 72 BRELR iﬁ“(%ﬁméifbéﬁfﬂ?ﬁtzﬂz45
U X X ORISR T AR, RE ., EMR L OEIE N W ATRES
HAT A ORI TIX, RHEMEICER S 5 AW EE E”.‘i.“i))ibé%%hifm\k#
Wr 7=,
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4. Z DM DR

L3, OICETEEDEICBNTAET B A I 7T 7 %R OZ OEGREILL
¢M%%%@f%@\x%r ST B M SRR 2T B THEMED B 5 B
EER OB AT b LTI E SR ainotz, L, AMRZ &1 a9 v 54
35, BAEICHAET B A T 77 F RS AIHGRE A A ME L7 BT A4 5 T
VD & % BIEI AR BEB LT, IR0 2 S L b,

[1]  MEREZAOME S{E L T B A SR 2 BRg 5 5,

2] RHICEVIRELT-EABBTR GO THEEMAMNICEY ., EHEOME K
B HED L, 20 ICRAFE L TAHEBT % B 50 B A AW OF KR OfER:
A KT,

[1]  HEREZARME S U Cho B A B R 2 BRI 3~ 5 ATRENE,

AKFHL 2 T A T 7T 2 3R & RITHAE & DA MM K OV R MEFE 238 532 mlAE
M a2 fEt L7z,

F—. 1, (). =, @IIELicL o, BA 3 v F &R IEBE ST D UrHE
T& 5 B.rapa, B.juncea, B.nigra. H.incana. R.raphanistrum %} S. arvensis & Ak
AIRETH D, HFEZRMRIZEEL T, R EERTITFRENMELS 250, RLRHZ L5
EIIRMEREIE T D WO HENH D (HEH B, 2016), ZiLH DN, B. rapa LT B.
juncea 1. HARS #TT@%&@%T EMEA S D (OECD, 2012; EMIKFEA, 2017)A3,
x%ﬁb%’é@%ﬁ/ﬁkﬂ“ét i, BUEDE L OB EERE, TEB OTRBURRE R O

. BASEH O [RIFAME, %ﬁﬁ%O) EE T, AERMRR O RRYE, 68 O MRS TE KL Y
m@%%@fﬁk@mDr SE DR 2 OATH R BERERE N F/ET 5 Z & (OECD, 2012)
26 BRI T CHEFEZ A ME S b3 2 AlRB MR < | MERERZ AR M th o B A4
FEOEREE 2 B3 5 et idmd TIRWEE 2 b b, I, Affiz A1 3w
FTEAXADPEPEOBRRE T TINOIHREE LML TH, ZORZHERITEL, B
S NI ORMEBIRT T 5 B2 65,

LLEND, R Z A I 0T ZFRMN A I 0T F R0/ RITIRAE & ML
HARER B T CHERE R R2ME 51k U T oD B AR W e D (BT & BKOE 3 5 Al el
kOt A I UFT LR EFERRIBENEEZDOND,
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[2] M EVIRE LIDEARGT A IO TEEMARMICE D IO fE K
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L

(2) RHERTRE 70 Tk B AR R ) OV D ATV FEDN B £ DB 1L E D45
DNENII R MEFTRE R B ARIIFE L, 7272 L, MEMEDOH 5 R M rRE e
JRACAEFRIIAAET D, — BT TDO LB TH D,

‘A 3 ) & x (Brassica napus)

7 7 7 (Brassica. rapa)

71 7 37 (Brassica. juncea)

7 v 777 3 (Brassica. nigra)

A 3w /%A =2 (Raphanus raphanistrum)
XA 21 R (Hirschfeldia incana)

/s~ 777 3 (Sinapis arvensis)

8. FIEEH
(1) BehIEEE
PRBEEI5 T T DR B A 2 3 (p.82)ITRT,

(2) ]G S ERF D%

K[EKEPEZ o756, FTRBRKIRICE T 2 HERLZMR L, ©EL
FIWr U 72 B I B A E R T S0 » THP IR 2T 5,
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RTUT 4 THMOREZHERE LTSS, R bICEEERENICT X AT
DY) 72 FEE TV 5,

(4) FRBEIFSRBRIC BT DM SR B O L a3 RIZE T D

- [RBEIT S O it a%

1) HAEDONIANY 2T 5720, REHISHZRVHATc LI 7 2 A ERE LT
W5,

2 FEEEFHE THDZ L. HWAEIIILAZILETH D Z & M OVEHETE DKL 2R
L7k 2 oW & AT TVnW 5,

3) MREEIZIG CEM L=, B, &2, MZICf A Lz, M EYMOE 1 E %21k
HIZL > THETATEDOOHRWELZHRBEB LTS L L BT, YEEMORMEITE
DON~DFEH % P 1ET 5 72D O %1 2 PEAK R AL unx%bfl/\é

4) PRl T, B RAK L DGR 2 R E LT D, F7-, BB 4
B B X |2 B Bl e OV 2 3R B LB B 55 O A E N OYER Ok A& B 1k
Do

- [REEIZS COEFEZH
Dﬁ@x@%&owﬁﬂ%@W%u%@ﬁ%w%%&%Wfé 95 Z & &/ R
WMz D,
2) M Z VEM 2 TREEIZ S O/MTEM L, IUIRE T 25681, YEYRRKH L
WHEIE DEZRIZAND,
3) 2) T L VEMSUIRE Z T A ERE. MR ER OREHE THRITYZIEY K&
ONLEESGT R O V/EY) % BB 5 NS 3 E AT AR I K 0 fESRICRIR LT 5,
4) PRl O UMbk, 25 5. MR, 1EEKTH. BEEISN TlRET5 2
EEIZK Y BRETHEAZEDDRREIISOMIEBHEIND Z L 25T 5,
5) FREEIZIG DA T D HEREN H 0 IO R S D £ O 1T OMERF L OVE B 21T 5,
6) D25 B)E TITHglf 2 FHAZFH —FHEHAEZ1TO bOILESTFEIE 5,
DHNCEDDE=Z Y THEEICESE, E=XV 7 E2ET 5,
8) MR IER BN ET HIBENNH D EROOLNDICEST=HAE. JICED D
BRAREGEEICE S &, HONITHLT S,
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K1 REEEEEZICE T 5 PHE

(F2ZET A Z ABRFT R TZEHICE T 28T — & OFLE(H)

gz F%?k% EHKE | REAiR | RIERRIR | SEHEGEE | B R
mm) (C) (C) (C) (m/s) (s FHD)

L A I R B e

EEHEEL 30 30 30 30 30 24

1A 35.5 2.7 8.8 -2.7 2.0 190.0
2 H 44.9 3.6 9.5 -1.8 2.2 180.3
3 H 85.0 7.0 12.8 1.6 2.3 180.3
4 H 101.1 12.6 18.6 7.0 2.5 175.7
5H 121.8 17.3 22.5 12.8 2.3 162.9
6 H 131.1 20.6 25.0 16.9 2.0 113.7
7H 140.4 24.1 28.7 20.7 1.8 128.7
8 H 141.8 25.5 30.5 22.0 1.9 168.5
9 H 176.0 22.0 26.8 18.3 1.8 123.8
10 H 155.8 16.1 21.4 11.8 1.5 138.4
11 A 68.2 10.1 16.0 5.0 1.5 153.6
12 H 39.2 4.9 11.3 -0.5 1.7 182.1
£ 1242.8 13.9 19.3 9.3 2.0 1901.6

*RBIT AR — AN VRBHGEHE AR — Y L0 Xy Fr— (77 £ 2201942 A 13 H)
http://www.data.jma.go.jp/obd/stats/etrn/view/nml_amd_ym.php?prec_no=40&prec_ch=%88% EF%8F
%E9%8C%A7&block_no=0322&block_ch=%89%BA%8D%C8&year=&month=&day=&elm=normal&vi
ew
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10

15

#£2 REEZGELICRT HiESELSORRT —H
(FZE7 A X ABRFTGER FTZEHRICB T 2557 — )
(%7K = (mm) SR(°c) A - EE(m/s) B

Al 2 |lagxl_ BX 1y oe | g || BAEE | BABEAE| 5
A | PR M inmosE BTy [ BRE [ BRE| T | | B | mE | EaE | mE | ()
2018

1 24.5 155 35 1 2.4 8.2 -3.6| 14.8| -9.3| 2.4| 11.6|F/itm | 17.8|F 224.8
2 5 2 1 0.5 3.6 9.4 -2.3] 14.8( -6.9| 2.3| 11.3|7 18.2| 7 182.4
3 148 52.5 21 8.5 9.9 15.9 4.1 24.7| -1.1| 25 13|Fadbi 19| 207.1
4| 103.5 70| 14.5 5.5 15.6 21.7 9.6 29.6| 2.9| 2.8| 13.6|FafE# | 20.6|Fm 202.6
5| 1375 31.5( 175 11 18.8 24 14.2| 28.7| 7.7 25| 9.5|8 13.3|/8 198.9
6 84 29| 85 4 21.7] 25.9 18.2| 32.6| 14.4| 2.6| 11.1|/F 16.5|/F 175.9
7 102 44.5| 16.5 9 27.3 31.9 23.7] 36.3 19| 2.6 11.7|f 19.5|F 220.2
8 90| 445 41 235 26.7] 31.9 22.8| 37.1| 14.9| 2.6| 11.6|F 17.7|1/8 202.9
9 250 39.5| 15.5 13 22.1] 26.6 18.7] 33.2| 12.5| 2.3| 15.7|F 25.3|/m 82.8)
10 42.5 16 15.5 5 17.7 22.6 13.3] 32.5| 6.5 2 20|/ 31.4|/g 154.4
11 41 27.5 13 3.5 12.2 17.3 7.4| 228 1.8 15| 6.6|Fdc# | 10.2|FmILFAE 160
12 32 14 4 1 5.8 11.2 0.8] 19.6| -5.7 2| 10.6|F@4eFm | 16.7|F\ILFE | 164.5

2017
1] 135] 65| 15] 05| 34| 97| -24[17.7]-6.6]24][109] 7 | 18.1|@4tdE|233.7
2| 135 70| 25| 10| 50| 108 -11]|214|-53]3.1[13.4|FitFE]| 20.5 | FwEiLFE | 221.2
3] 660| 245| 40| 15| 70| 124| 11[175|-41|24| 97| @ |158| ®m |203.0
4] 865| 300[115] 50| 133| 190| 7.6]260] 19| 28[116] ® | 17.7|@4dE|2107
5/ 51.5| 250]| 50| 20| 19.1| 240| 147|314 79| 24| 85| m | 14.1|mitFE | 196.2
6| 595| 23.0|205| 155| 21.0| 257| 17.2|29.7|122| 25111 |@m@m&| 17.7| == |176.6
7| 1635| 675|285| 85| 26.3| 30.7| 229(333(209] 22| 7.3 |@mm=]| 123 4®m |175.2
8| 82.0| 27.0[13.0| 85| 252 29.0| 222[346(186| 20| 7.9 |mmEE| 12.4| @& | 848
9| 148.0| 40.0|375| 18.0| 21.8| 26.6| 180327 |14.1| 2.1|15.9 |mm@mE| 235 | s | 145.5
10| 3465| 975|125| 40| 16.0| 200| 126|282 47| 23(141| & |226| ®m |1116
11| 235| 18.0| 40| 10| 96| 153| 42|218|-10| 17| 87| 7 | 13.5| e | 168.6
12| 125| 55| 30| 10| 44| 104| -1.2|161|-6.4| 21| 9.8|FEtE| 16.9 | FEiLHE | 221.9

2016
1] 700 530] 85] 20| 37| 97| -20[156]-6.4|22]117] # | 180| @ |2105
2| 39.0| 225| 60| 20| 50| 109| -04[212|-52]|22]12.6 |mwmiHE| 215 | mwmieEE | 181.1
3| 610| 245| 35| 10| 86| 140| 3.2[208]|-42]| 24|11.8|mitFE| 18.3 | FmitE | 170.2
4| 1000 375| 75| 25| 141| 193| 091|252 1.3|3.0|156| @ |229| @ |153.1
5/ 61.0| 210| 50| 20| 191 243| 142[303| 97| 29]147| & |216| & |2026
6/ 87.0] 420| 60| 20| 21.8| 257| 183|31.3(106| 24| 8.3 |mm=E| 13.6| ®& |148.0
7| 725| 315|240| 70| 244| 285| 21.2|335|18.4| 2.0| 7.8 |@m@E| 13.7 | ®ditE | 149.3
8| 256.0| 95.0|26.0| 95| 26.1| 30.7| 22.7|35.3|18.8| 2.5|15.4 | paEEE | 24.2 | FaR A | 186.2

145.0| 335|19.0| 105| 234| 272| 20.6|32.8|173|2.0| 7.2 |fgFg®k| 114 dt 98.9)
10 79.0| 32.0|115 50| 17.1| 218 129|31.1| 46| 1.7|10.8 3] 16.4 3] 144.7
11| 1145| 47.0[14.0 3.0 9.7| 145 52204 |-34|18|11.1 |gadkda| 18.4 | dJtdg | 147.7
12| 66.5| 28.0|14.0 4.5 64| 125 0.9)18.7|-33| 2.2| 9.9 |FjtfE| 16.5 | FiLFE | 207.2

* RHPO) T AT GG R TFAHE TONT TODHEDD | LN OREEHE RV DBRIT—# OB & B CTIER E
(BRI KT TORW) LRSS O (BEEF ) &35, HERERIT, BEHREITBR FITHEFHFIEIZLY
FET DN, &EKD 80%% KUHELL TND, KRBT H— L= VRGHHEHER—T LV 4 v Fa— R(T
722019 42 H 13 H)

2018 4F :

http!//www.data.jma.go.jp/obd/stats/etrn/view/monthly_al.php?prec_no=40&block_no=0322&year=2018&m

onth=&day=&view=p1l

2017 4% -

http://www.data.jma.go.jp/obd/stats/etrn/view/monthly_al.php?prec_no=40&block_no=0322

&year=2017&month=&day=&view=p1l

2016 4
http://www.data.jma.go.jp/obd/stats/etrn/view/monthly_al.php?prec_no=40&block_no=0322
&year=2016&month=&day=&view=p1l

©
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# 3 FREEISHICR 5% 3 EROFESERE

5 HEEHAME(2018)

1F35 1 1A 2H B8H 48 5H 6A 78 8H 9H 108 118 128
No.1 EEFHEBRZTET >

EEEFHBERZ 2R S|

No.2
No.3
No.4

5 FHEEHARI(2017)

[E3-] [(27] 1A 2B 3B 48 5B 6B 7B 8H 98B 10H 118 128
No.1 BEFHRBEZDS >

EEFHBZOR >

No.2
No.3
No.4

5 FHHEHAM(2016)

1F35 &4 1A 28 388 48 58 6H 78 8A 9A 10A 11H 128
No.2 FEEFABRT T

' BETFHME TS
No.3 EEEFRBEZ TN >
No.4 FEGFHRB|RIIUNY >

5 (T : ARICFEEH S NI IFHITLR DR K ONE DO BELITHFEF ITwmET 5,)
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