10

15

20

25

30

35

40

BRT-2

avF oy BEDREWE L OBREA 7 VAR 32— Mgt h U ERr 2
(ipd079Fa, pat, Zea mays subsp. mays (L.) Iltis)
(DP915635, OECD UI: DP-915635-4) HiGE&E 72 & A%

H ¥
B T T R T S T B T ettt 1
B WS RRIEREOFMIC S 72 D IR LT E W e 3
1 HEXIEEDET D08 EOREIZBE T DI oo 3
(1) PHEF EOAMEMT L OBARBREEICET DRI e 3
(2) A FHEE DI B TUFRIR oottt 3
(3) AR R OVERE IR Lo 5
2 BE T2 A OTEITBI T D E W oo 8
(1) R LT BT D IR oo ettt 8
(2) R I BT D R oottt 22
(8) BRI EDFTIRLITIE oo 23
(4)  FRENIZBA LT BBR OTFEIREE K VYRR I K D IR E RO ENE 27
(5) Bfn L AW O K OFEBI O 515 NZ 2 & OJEE K OME fEME
.................................................................................................................. 29
(6) WEXIIEEDBET AT LEOTEL DORHE oo 30
3 ER TR X A O BT D I e 33
(1) B R DD PR e e et 33
(2) A EE DD T8 e 33
(8) AR EZIT L T HHITEL B —FEEHEDORIBRZICIIT D IFHINED
T ettt ettt ettt enena 34
(4) AEMBEREBNAETABEND H H5EICBT A =M EE 25 5 1k
G D TE D D FEIE oo s 34
(5)  FEBRELSTOMBEMAS IE -MEFEHENTE SN TV DERE & HELUOERER
DR A DTG e e e 34
(6)  [EAMCEB T A BT D B e 34
B A ZE DOAEMBIEM R D T ..o 35
1 BT IBUT DIEIINE oot 35
2 BB DI BEENE oo e e 36
(4)  AMBERMEEENET 28N OE DRI oo, 38
B ATHENE e et e e 38
A FDLDTE oo e 39
B AR DR A BIRTAM oo 40
BB IR e ettt ettt e et et e e st e st e erre e 42
B T B T ZE oot ettt 51
B L A BRI e et 53
R B e e ettt ettt 70




10

15

20

25

30

35

o — TR B AR R &

SR24ETH2TH

JEMOKBERE. TTRE 1 23
BRET KR IR HERER B

K& TakRy -Tagrvar 770z 2N
A &P HE 5
ERT A TR ORI =T H 11 & 175

R AR OW TR ZZ T 20O T, B5 7% A5 o FSE O Hii
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BAn - 2 B O
o — A S DN

BT 4513 2 ekt (R S ORBESEAL NI 2 L6 I
BT 5172
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MRS = 2N

& i TaRr-dugrvareT7 7)Y AR
ot kAR X AR REE I

WM - AR BSOS T4 (202564) 3 H31HET

1 PREEEIFS O MR

(1) #ANFEDOIANY 2GS 572, WEEEES 2 B0 BT X
N7 =2 AZEEL TN D,

(2) WREEISECTHDHZ L, HHAFITVLAZEIETH D Z L K
EHEEEOKL ZHR LR E RSVt s
TW5,

(3) [RBEIZH CHEM Lo, 5, MEEICHE L, K
BB bR a O EEEEICE o TR
BT D100NGEERELTWD EEBIT, Uiy
FravOREIESEON~DRE ZB T 572Dk
i Z K BRICEE L TV 5D,

(4) RBEFHBLZ FUEra s OEN, BEEOREC
K VIEET 5 2 L 2T D72, FERERE & OV 2>
HINHEINZIIBL S AR E T D,

2 [REEIZY COEEEE

O AKELEFHEEZ N TEr oy KOS OEE T
MLz v a LSO, REEZSGNTERT
5 EER/RIZIZ S,

@ AREBLEFHEHZ N TED a2 REETES O ER X
IIRET 2580, Yz byt o a U nRl LaavniEs
DELANINLD,

@ @ITXVERUIRE T DHEERE | RBE THH 2

FER I VOB THRIZ, Y byt nar KU

BRI B O IEE I 2 b T n oY EREIZHNIC

TEIADFEIZLY | MEICHIE LT 5,

PREEIZS O Lok, a5, M3, 1EEK T,

PREEIFHAN T3 5 Z L FIC k. BHETICARERR

T2 PU e a URREHEZGOMIFELHIND

ZEEBHIET S,

RELEFHBEZ N YEr a > OERORE A LT %

7o, BREESOIIEREORNT 2179,

MRBE IS AR T HHRER H B E S D L) 1T,

A DOHEFF M OVEBLZ1T ),

W@ ETITB|T > FHEZF -FEEAELZITOHIC

WEFEH D,
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BolGAIE. MICED L2 BaEsmECKSx, &
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(1) 2EF LONEMT R OERBEREIZBT 2 oAkt
© . I8 K OFEA

4 . huEmay
PL4, : corn, maize
A Zea mays subsp. mays (L.) Iltis

@ 15 EO TR TR

EXIT. 4 28 (Gramineae) N EuaLE (Zea) (BT H M ERaY
(Z. mays) O7 v MET, RZ#41Z PHRO3 ThH 5,

@ EWNXLOESND BHAREREEICE T 5 B Ak

Mo avoBpAR L B o 2T H AT (U, 2001) . B0 ERER
BlIcBiFs buEn a0 BEITRESN TR,

B, bryEwavoRRICEG T EEZE LN EHESE LT, hvERra
T ERMENRETR Zea BDT AT b & Tripsacum JED ) YT AOIFLENEN
5N TW5 (OECD,2003) , 74 Y hE NI TV T AFAXa s T T~T
SIZIREPFICAHAELTEBY . MY Y MRS SICKEEE., Ml bE AT
BB TWAD (LA, 2001, OECD, 2003) .

EAEOBHRRETICBWNT, FUER Y RONEOIEBEED HAEIZ OV TH
=i B AN

(2)  HEHEORES K OB
O EAKRCESMNCIBIT 55— O

FyEnavOFEEMNT AV D KETHDZ EIZMEO RV, OB
PEHIRIZOWTIERERL S U . KEFEET., AF T aROHFRT XU B OEEHR
. AXTaLEAOEEMIGL., AXTal s T T~ T O O A F
VA EME A H 5 (OECD, 2003) . B HFAIMRGEICE S & BWIC bV E
o a2 Y ORAEE - 7= DL ITRT 7000~5000 4EETH Y | FLICHT 3400 EE IS
TSP IR E ST B X O TS (i, 2005) , £72, LT A U I KEO#
BT L T S T, 7 b, Ay 7L AL —h, 7V FD LX) RE
BREENECEEZ 2D (IUH, 2001, i, 2005) , 1492 F0 a7 AD
T AU D RERER, an T AL TARS U EELTCI—1 v N TEAX
., D%, hER, 77V ARRT T O HIBIETE LT,
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FAEA~IL 1573~1591 FEEHIZAKR /L P ANV L » TRIG~ME2 N7 U v
NED A & S, FICBARLIE O L CHEEE M T T e, 2, BIRERHE
Il CAUfE ~KE ST > MEE 7Y o MENHTZICEA S, £EICHEK
BN LT (Fi, 2005) .

© TR BB GIE, ViwIERE K O R

« 72 D AR ek

BE, bovtuavix, bk 58 E O 40 FEICE D EiPH CHRES FTRECTH
0., KE, HE, 7700, TABYF UL —m v GEER R, et
RCILFR S TnDd (i, 2005, OECD, 2003)

E Ak 2R (FAO) 12Xk 5 &, 2016 EICBITARHRDO hyER LD
HILEAEITN 1E9 T haThy, EAEEX, PE 3,898 7 ha, KE 3,511 )7
ha, 7731 1,496 75 ha, 1> K 1,020 & ha, A% =2 760 s ha T 5 (FAO,
2018) .

R, OAETHEE SN TCWA hyEw o, ek b, B ENY 7o k
a— AR AA—Fa—=0RNH0 01T EOFENY T ok a— 2 OVERT
1340 9 75 4,800ha T (EMIKFER, 2018a) . FED A A — bk a— o OIEN EEIE
12 75 2,700ha ThH2 (EMIKFESE, 2018b)

- FRE R

WA CIX, KEAIIUD &35 FEFREEICB T, KA Z R L7 KB
R N T T b,

— 05 BOETIE, B R U o AN TN TR Y | B TS
HEIIRO LB TH D,

JEHEE S TN E DB THREL 4 Ah~Ta»D 5 Ah~Tairkb%
WV, HIERAEZE X 10a H72 0 6,000~8,000 AT 5, Tk, RE, H&EIL—
HOEZETITV, AFIWNC 2~3 [E1T 5, INHEHIX 9 A TR 5 10 A TAI T,
BAACCPE R R HE TIE00R <L ABECH AL, RILTIe0E W (i, 2001)

2B, EWNEEEE A — I —O5E) X MIES & BIE, #iigHE LTH
IRENTWD hryEra vESDITEAER, BN OEA SN —HRE (F1)
R CH Y | IHERE -2 BRI E L CTRET S 2 L3 — T,

. U SERE K OVH &

HHRE—O FUEr a U EpERETH DL KETIE, ORI NT A T T,
)/4m\Z77Zﬁm&0\1/&M%$ukLt:~/mwb&@ih6ﬁ
W CHE SN WD, 2017 FFICBT A KkETO FvEe a v OFHAABRONR
X, 46.3% 03k (8. 7% DA MEETe) | 30.1%N =% 7 —/VHlE 13.5% 3
T, EVIZa—rimy7E0RMETH-72 (NCGA, 2018)

WAETIZ, 2017 4EICHKI 1,631 F R D FyEr a2 AL TV 5, @A b
vERITVD I HOK 1,037 R ATEEHTH Y | R ITEMN - TEHAKOG
i*ﬁﬁ?:%z%ﬂé (M4, 2018) . 7o, fWEH bvEe a0 KESIE, BiiE -

AR OREE LTRIA SN TS (EHKES, 2018c) .
4
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Eo, BIRR b U ST, BEAERRE TIRA SRS b ORSR,
B FEAAT B LERBIBBIE O F . %550 5N TS (EBHOKIES, 2014)

(3)  AEFREH) K OV RRZEA R

A FEARRYFRRE

o ARSUIEF REARBRET O ST

FyEr U, EWVFEHORNCHEE MY & UMb SN 7-/R. BARSHT
BT DHERNIERS>TAEMTHH (OECD, 2003) .

FUET a A ORFEORKIEE T 10~11°C, FEiEE L 33CE ST
5, FEBRICHEREIND DL 13~14CLLETH S (FF], 2001) .

rnFESOHII I C K > CHRESREIX S D B 203, BICHEICHER S TRICINE S
L—ELADIEMTH S (HEE, 2001)

F/o, buEraviEbEbL EEAMMTHY . TOROEME (B ERIGME) 128
AT CHUER T, BAMMEIZSMERTHD (FiAD, 2001)

CNBIRESMEOM, FryEr a 3K LD FEFENEREEDL.6~2.0
fFIC7e o7z & TR (WIAERUTFEFIR) 2L, FFERBIFL 0D (FiE,
2005) . ¥70, bMUER I TOREFIIEMEICE B L, pH5.0~8.0 D i
THEHEARETH D (i, 2005) .

N FREME ST E A

= EHE X TEEE ORE
O FEFOBRIE, B, IR OV

SERA UM IR OB CHEDONL TR D . BRI L 72u,

FyEB I NIRWEFEMAY E L TR L TE R T, BARSHETICBT
LAERNERKSTEY, 2O EZHHSEL7OITII AT RLETH
% (OECD, 2003) .

FEORIRMEIZ I STy, FroFmid, EICREEREICK > TER
Sh, IR T CiEEL, BIEZE T Ti3Ey (FiE, 2005) . KA TFTORIERX
FErORFICEEBELE S Ny ooal e APEICEEs KIFd EERE L
o TWNWD, iz, 45 CU EORIR DR IFITEREL LTI 2 ERHRE X
NTW5 (Wych, 1988) .

I 5T, UNFERFICHER OO I 23 B T LT, HEEEEED 10°CIZEE L.
TR KSR ETRIFE LRV D, DL NERIRE TR LALSE
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T 5 (FHh, 1987, HHF,2001)  F7z, RIZHEF L THAEANH EICHZ%ZIT
6~8 KFfEILL | OCUL Fos R s b anbd L AEFETE 22w (OECD, 2003) ., +
FOWET) % 6~8 FLRAFT DI, K 12%, R 10°C. FHANEE 55% LA
RO Z ERMETH D (FF], 2001, OECD, 2003) ,

@  HFEBFHORERI QN BREEICB W TR Z FE L 9 A Z5E D
B O H ZERF

MU TR S IRERIE T, AR5, BARMICRB O TEWIR 2 R
L D Dk ST E 2 b O HIFERHEDN B 2 &y o WaFide .,

@ HBIEME, MIEMEORE . BEARATAEOA®E, Tk AR & ORMEME K YT
RV AT LM A ET 55813 ORE

N E w3 IR RIRREY) O — AT, L L TRBHC K> THmT 5
B ToH D 95~99 %IIMEZINZ L > THELNTZFEFIZ LV BIET 278, ARAR
MmatEiImeonTtEo 3, BEZHmL AR THS (T 2001, OECD, 2003) .

FyEr oy ZHERREZ R DX, FIU Z mays BICE £ b UEn 3Otk
WEMTHL —FLEDT A b (Z mays subsp. mexicana) NN Tripsacum
BTHD, hyERaATET AT MIEHEL T DEEICHBICRHET 203,
Tripsacum J& & OZZHEITIEF IZHiTH 5 (OECD, 2003) , 74> MIAFY
AMBTT T ZIINTTHM L TEY, Tripsacum J&ED AT AET A U &
B, MR DR L oo TS (L, 2001, OECD, 2003) .

R EBEICBITS hUEual ERMRRER T A b DY Tripsacum J&
DOBAFED HEIZOWTHREIT R, £, SHEFEDRWEIRRE 2 F 3 55
FDEE (THRIZ VA) IZOWVTOHREIT R,

@ FekrotpER, faft, IR, BT TGIE. TREGRREN U5

N7 E v 3 U IHERERAE T T MBI T EERIZ DWW T 1~3 ROMEREA TERL L, 1
XX odkhico< (WA, 2001, OECD, 2003) , K345 L 3~5H
THRME L., BIELRD B D £ TCOHMITEE CT—KIZ 8~9 HTHDH (4,
2001) , —JF ., MEFEOMARHHIIHEREBIEOIB L E 1 BRIZIHE Y . a0
SRR E COMRENE 5~6 HTH S (P, 2001) ., —AROBEFEIZIE 1,200~
2,000 {EHO/NER B VO | —HEFRYS 72 0 OB OAPERIL, £ 1,800 L L ZiL TV
% (OECD, 2003) .

R ORMEIIIER O REELZBIRTHZ L THETE 5 (R, 2002) ,

B OTRITERIZ T, EAIL 90~120um F2ETH 5 (4}, 2001)

ST EICEBIC L > TIThh, BEALYOEAIIMEZH TH D (FiE,
2005) , fhihFE, SBFEOIERORAZRL 72O OMEBERRE X, A, SEEEYL
EOMEEYOFELR IV ELLEDD, 200~400m & N TW5S (THE,
2001) .

BNETO M a I RENICE T 5 ~Y U (Helianthus annuus) Y
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A XHR A X¥ (Solanum nigrum) EE~D s 7E 1 2 OIEH OHEREEE 2 14 L
ToFFE T 135 D% (0m) TORRIEHHERIE 1T ~ U U OZET 81.7 ki/em?,
A XRA XX DOFETIL 71.1 kilem? TH-7- (Shirai and Takahashi, 2005) . =
7o 1ESE0 6 bm BN TG0 O R KHEREEEIL, e~ T U OFET 19.6 Filem2, A
XARA XX DOEETIL 22.2 Filem2, 1310 10m BN 725613~ Y U OFET 10
$i/em2 LINT& - 7= (Shirai and Takahashi, 2005) .

Fo, ALK THLERT HFTO by ER I UMEL T, ER 1,700 RLLED YD
% (Asclepias syriaca) % F\THEMHEREE FE O E DM T TV 5 (Pleasants
etal,2001) , AEOFR, FUvEra M5 Im, 2m, 4~5m Bl 51224
T, B OV HEREE L1 X 35.4 Fi/em?, 14.2 Ki/em2, % LT 8.1 fi/em2 ~ &5/
LTWS ZEDHABLMERSTND,

EHI, BFEDO TR UMELD b U X OIE FICE T DI RS E
EHRAELTED, Z50&NS 1m KO bm BfiL7- S COHHEFEE X, £
NENEY) 28 Kilem2 KN 1.4 filem2 Thom e L TWW5 (Sears et al,
2000)

BB DOFMmILEE 10~30 43 Th DD, HiESEE T TIEEHIZEV (CFIA,
2012) . EBWRRAEII KRG IR LT 2 BRI 1212 DFEIERE ) & 100 %k
IV HELH D (Luna et al, 2001) .

G S5 N 5

~ HEWEOEAN

FoEr aINZBWT, BIRSGME T CHEBEOBABEY S O AT TAE BRI
B NFTHEWME OREEITRE SN TR,

k ZFOMOER

INFET, EREICBWCZIENE L FyEr a0, TAEOMLLSLTO
EFIZOWTIE, 2013 FIZREARIRNOHRE LT 1 @A, 2015 FFICEIRBEAN
OPVEED T 1RO 2 [HEHRE S TWD (BMKIER, 2014, ERKES,
2017) .
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(1) HEEERRICET 5 1FH
A RS UM R 258 D H 3R

Ay F a2 BERRBELOBRER 7 VAR R — Mtk M7 ER 2>
(ipd079Fa, pat, Zea mays subsp. mays (L.) Iltis) (DP915635, OECD UI:
DP-915635-4) (LLF IAMH#E X bvtray] v ),) IZBT 55RO K
FMORERREZOBEER 1 (9 =) (IR LT, £72. £ OG5 8O RS
ZURFHERF1 @ Appendix 1 1Z7R L7z,

v RS OFERE

O HHEE . EEFEGEE, BEly 7, @ik~ — b —Z Dot 58
B DRE R R F N Z L DOEERE

R GBROBRER TN TN OKEZR 1 (9 ~—) AU# 2 (12 <—)
(R LT, BB T2 L8918 (BB—.2. (8) A, 23 =), Az hUEm =y
DYetafkiziE, T-DNA fi o 5 & FRT1 76 FRT6 £ CORIRT 23 E 5,
Z D7, Hakikia i DNA il & U, G20 5 Hifi A DNA fHis & fk <
w2 SMAE RS rEdE & LT,



# 1

Az b o o OERICH WSRO 9 Hifi A DNA f8I5 O Rk
N Z DIE AT R O H 3Rk o O BE

Hip 2 5% [y ok & OB
% FRT1 48 HZERERE (Saccharomyrces cerevisiae) I DFlpl =2 B
n —BHEREN. (Proteau et al, 1986),
K (Escherichiacoli) HW¥D~2 ) —R VA VAT
S . 1916 —¥ (PMI EHE) % 2— FT 5357 (Negrotto et al,
~N m1 ’ — N .
- P 2000), =—F 1o /SO BRI 4 HHE, SR 36 HED
= B <
= FEFHARAEIR A & T,
%
7
fﬁl N N o — N N
% P ¥ HAE (Solanum tuberosum) HKDO 7577 —X A
t ? it 311 | B ¥ —IIi&{s 1 (pinll) O X — I 3x— & —f#Elk (Keil et al,
N n .
Lo e 1986, An etal, 1989) ., 5 %1EIT 5,
o
= 1719 NUEw a3y (Zeamays) HHKD19-kDat A v BETDF—
D Terminat 742 | 2 x—% —fEl} (GenBank accession KX247647), #i5 %15
erminator
fi L5,
et A % (Oryzasativa) HEDT 7 F U &in D7 0 €—X —GH
;ﬁaCI? 1,682 |4 (GenBank accession CP018159. GenBank accession
romoter . s
@ EU155408.1), FEMRNTORERMFEREFHET S,
2 G A% (0. sativa) kDT 7 F BB DA b a U iElk
i osacti 469 ( GenBank accession CP018159 . GenBank accession
fzz | Intron
7 EU155408.1),
7
B Streptomyces viridochromogenesti kDR AT ) AV 2
ﬁ pat 552 | TEFNL KT AT 2T —F (PATENE) & a— KT 5585
> ¥ (Wohlleben et al, 1988),
K
CaMV 358 BT ITI—FYA I TANVABEKD 35S ¥ —I r—HF —1iH
o 194 | 4 (Franck etal, 1980, Guilley etal, 1982), 55 %1k
Terminator
el
NI T VFT7 7=V PLHEDCrel) =2 B — ikt 2
loxP 34 | .
z HAr (Dale and Ow, 1990) .
{E b-ubi Y IVIH I (Sorghum bicolor ) HRD Y XTF U iEGD
:; ! 1 . 584 | — I x—# —fElL (Phytozome gene ID Sobic.004G049900.
n .
ermmator 1. US Patent US 9725731), f54 (£ 1475,

k45 K9S, pmi B FRAAEY FOTRE—H—ZTOBEECBASL TS, A DNA
TN M54 7 0 — 2 — O TSR RAGHIR I KV A S, pmi B nF L %7 n ' — 4 —
WEREIhD (F—2. (3) A, 23 =),




#F 1 Az hvEoa>OEHICH WL 5-EED 5 Hifi A DNA fEiEk o R
N ZF DOERREZ OB R OEEE (i)
R [y ok KOt B e
sb-gkaf aga | LV L (8. bicolor) KD ~H7 4 ) VBB TDH—
7 | Terminator I X — & —fEk (de Freitas et al, 1994), #5%45=1E3 %,
O) N S S =g = [T
i NI TVET 7=V LEROA T 7 T — LBl 2 #hL
attB1 24 (Invitrogen Gateway®” o —=17L A7 L ; Hartley et
al, 2000, Katzen, 2007),
shbRCc3 581 IV 2 (S bicolor) MR D shbRCe3B(E1 DT /N H—
Enhancer ’ R, REFEAIEEEZ T (WO Patent 2012112411)
shbRCc3 581 IV 2 (S bicolor) MR D shbRCe3B(E{ DT /N H—
Enhancer ’ R, REFEMIEMEEZ T (WO Patent 2012112411)
% | sbRCe3 | 584 VIV 2 (S, bicolor) HIKDshRCe3BInF DT NP —
& | Enhancer ’ fEIk, REFEP2IEMEZ T (WO Patent 2012112411)
S | zmPCOa FoEn=s (Z mays) HEOMRNARSITHS
% Promoter 911 | PCO118362 Lifid> 7' rm— % —fEl, (WO Patent
? 2017222821) , HAGABIAA L, AR RIEIEZ TS,
%% HPIVO FyEwr 3y (Z mays) HROzm-HPLVIEIZ A —Y 1
T 856 | 7 (Phytozome gene ID: Zm000082a029682, WO Patent
77 | Intron A
¥ 2016109157) DA > k1 L4k,
%
h ipd079Ex 1,440 Op]zioglo\iszm pendulumii ) OF: U A EIPD079Ea % =
— K4 %i&=1 (WO Patent 2017023486) .
Y VIT (S bicolor) HSRYT7F U -FENY A
sb-SCI-1B . e - .
. 953 | e v ¥ — IB&LTDF¥— I 3x—X—fEE (WO Patent
Terminator

2018102131), frEEZ{EIET 5,

10




F 1 Az bt oa v OERICHW SRR O 5 Hifi AN DNA (8158 O Rk E
N ORERREESE O R R UERE (i)
Hir e ook KO8 B
797G N7Ewr a3y (Z mays) W64 AR KD 27-kDa 7> ~E A
) 460 | VBT DX —I x—X —Elk (Das etal, 1991, Liu et al,
Terminator 2016), G E21EIET 5,
UBQ14 v A XF XF (Arabidopsis thaliana) DL EXF 2 14
. 902 | Bz D ¥ — I x—% —fHElk (Callis etal, 1995), Hi'5 %15
% | Terminator 142
@ [e]
fi In2-1 494 covEway (Z mays) HERD In2-18G 1D —I F—H
Terminator —HJk (Hershey and Stoner, 1991) , #z5 %1519 %,
NRITFIVFET 7= LHRDA T 7T — B iR 2 AL
attB2 24 (Invitrogen Gateway®” n—=173 A7 A ; Hartley et
al, 2000, Katzen, 2007).
RITFIVFET 7= LHRDA T 7T — BRI 2 AL
attB3 21
% (Cheo et al, 2004) ,
1t FRT6 48 H R (Saccharomyces cerevisiae) kD Flp =2 )
—YHEHEAL (Proteau et al., 1986),

11




# 2 Kz brEoavOEHICHWE SRR D 5 HiE A DNA % &< 4+
1R/ B B BRI DA A% DN F DA% R BE 38 D H 3k K O RE
. z o b o
HeRR B ﬁ:@ ok % OB B
T3 Pl d 77 a7 A (Rhizobium radiobacter
Rl -asmi 57 (Agrobacterium tumefaciens)) HKD Ti 77 AI K
esion (pTi) DHEREZ A L 72V EiF] (Komari et al, 1996) .
Left Bord 77 a7 A (R radiobacter (A.tumefaciens ) ) H
o oraet 95 | € pTi ® T-DNA o & MR (Komari ef al,
(LB)
1996) .
789 MEHRD AT F ) <A v Uit~ —F —&{sF (Fling et
ape al, 1985) .
. KIGHE (E.coli) 3K DNA #H#EE S (Tomizawa et al.,
colE1l ori 370
1977) .
cos 14 | NI T VA7 7—Y L HEDOANE RN (Komari et al, 1996)
MEHRRkDOT b T4 7V UiEEE O RS (Komari
tetR 651
et al, 1996),
MER kDT U i E s i .
totd 1,200 iﬂ;GE)EEE T ~T7HA 27U itEEs - (Komari et al,
A < =~ 5 i = .
A 1,149 B HEED b7 v ZAERERIR 1 DiEs 1 (Komari et al,
1996).,
oriT 367 | MEH %D DNA (il S (Komari et al, 1996) .
% ot] 6.271 MEHREDOEY I ray ha—AF2a UfEk (Komari et
ﬂﬁ a]., 1996)0
oriV’: 711 | AlEEH e DNA EHE A (Komari et al., 1996) .
virD1 444
virC1l 695
T r7axy7 7Yy A (R radiobacter (A. tumefaciens)) H D
virC2 609 | T-DNA OHEW 7 ) A~DFF AWM BB n 1 (Komari et al,
1996).,
virG 804
virB 9,436
. KIGH (E.coli) H¥D DNA #HEEL A (Tomizawa et al,
colE1 ori 370
1977) .
cos 14 | NI T VA7 77—V L HEEDAMNERNE (Komari et al, 1996)
Right Border 95 7 r7uany 7 Uy (R radiobacter (A. tumefaciens) ) Hik
(RB) @ pTi @ T-DNA OAMIEE R EE (Komari et al, 1996),
Ti Plasmid 50 T r7axxy7 57U (R radiobacter (A. tumefaciens) ) HE
Region ® pTi OIBEZ A L 72 AR (Komari et al, 1996)

12




# 2 Kz brEoavOEHICHWE SRR D 5 HiE A DNA % &< 4+
ARE B AR IR O RE B ONZ 7 ORERLEESE O R M OFEEE (Bt )
e *ﬁ,jpj‘ Mok & Ok RE
os-actin 4% (0. sativa) DT 7 F &5 T (GenBank
Promoter 1,682 | accession CP018159, GenBank accession EU155408.1)
N D7 v E—H —fEk, BEZRET 5,
S
& os-actin A % (0. sativa) AKDOT 7 F o E{n T (GenBank
N Int 469 | accession CP018159, GenBank accession EU155408.1)
% ntron DA > b o HE,
=
%
. FUEw =Y (Z mays) HEROWUS2EHEZ 22— N5
%17% zm wus? 909 Bt (Mayer et al., 1998, Lowe et al, 2016),
=
b4
k inll T TA T (S tuberosum) HEDOTasrT7T—¥A LB
Merminator 311 | # —ILEIETF O ¥ — 3 % — % —fEhk (Keil et al, 1986, An
et al, 1989) . G Z{51ET 5,
ubiZM1 NyEwzay (Z mays) HEORY) 28X F B0
Promoter 900 | = :5—51~ﬁ/ﬁjgj24 (Christensen et al, 1992) ., HE¥IEANT
DRI 2559 5,
N
S : rYET AL (Z mays) MEDOKRY 2 EFF U BEET O
H ubIZM1 5" UTR | 83 | ypgmopsent (UTR)  (Christensen ef al, 1992) .
)
%
o NyEw=ay (Z mays) HEORY 2EFF BIlnfOA
% ubiZM1 Intron | 1,013 | . k> 5Eik (Christensen et al, 1992) .
Hil
77
T . cyEwaY (Z mays) HXROODP2 HAELY 22— N
i zm-odp2 2,133 5igfn+ (GenBank accession XM008676474)
oIl X A E (S tuberosum) WMEDOTFoTr T —E A BV
R minator 311 | #—IL&E T 0% — 3 % — & —fElk (Keil et al, 1986, An
etal,1989) ., BiGA#1E1LT 5,
< 1719 coEw =y (Z mays) HED19-kDatB A VBIz DX
D | Perminator 742 | — I x—% —fEl (GenBank accession KX247647), #rz'5
tts i IEd 5,

13




# 2 Kz brEoavOEHICHWE SRR D 5 HiE A DNA % &< 4+
AR5 4 REE DR A TN 2 DFE R EE R O ok e O BE (e &)
HEpk B *7:;;))’" ok B OY B e
ubiZM1 FyER Y (Z mays) HRORY) 2 XF U BInfD7
Promoter 900 | mEt—# —fEl (Christensen et al, 1992)., FMENTD
RSB A FHE T 5,
\ FyEBR AL (Z mays) HRORY 2 XF B TO5
ubiZM1 5" UTR | 83 | jrgyanseg " (Christensen ef al, 1992).
R FUER Y (Z mays) HORORY 2% F BT DA
S | ub#M1lntron | 1013 | o} oo s (Christensen et al, 1992).
fr
+ HEEEERE (S, cerevisiae) kDU =2 v —¥TH HFLP
J& | Flp Exonl 634 |EAEEa— NI D8 TOTs Y 15K (Dymecki,
B 1996),
&
S Ux A E (S tuberosum) WROLSLEL DA hay
]\ St"LS] Intron 189 ﬁﬁiﬂjz (ECkeS ot 3]., 1986) .
HIEEERE (S cerevisiae) AP Y =2 B —¥ T HFLP
FlIp Exon2 638 | EHEEZa— R+ D8O 7 Y 25 (Dymecki,
1996),
Il U x A E (S tuberosum) MAEDO 7T 7 —¥ A B EH
fl’,erminator 311 | —IGEE O X — I 3—% —fElk (Keil ef al,, 1986, An et
al, 1989), 5 #5135,
NRITFVFT 77— ANHERDA T 7T — P iRkt z 4
7 attB4 21 {7 (Cheo et al, 2004) .
D
1t CaMV 35S BV TS50 —FP A7 TNV AHKDIESE — I p—&F —
Terminator 194 | fEI% (Franck et al, 1980, Guilley et al, 1982), #:i'5-%

=135,
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@ HMEBIET LUK~ —F —ORBUZ XLV EA SN D EAE OREE K NS4

HEHENT LLX—M2 /T35 ENRHALNL R TWLEBE L HFMZ
AT 258130 E

a. HIEME R OEE~ — 2 —ORIUC LV PEAE SN S EAEOKRE

IPD079Ea & H'&

IPDO79Ea HHEIX, 479 7 I /bR 5B IRNRMERE TH D,
Ophioglossum pendulum (277 ) ([ZHKT 5, O. pendulum 13> % i)
DY 2V & (Ophioglossum) (253 S v, KETIZZ v U ZINE E704E R
& 9% (USDA, 2019) ., 7. ZALETIC O. pendulum 3t MIxtd 2%
P2 AH L TWD EDOHREITR,

- IPD079Ea & H'E O [FE & O HE

IPD079 7 7 X UV —E BTV XM O 2 TR E RIS x5 5 7%
HIEMEZEEL LA ) —= Ik RS, MHEERZE LY O
pendulum ® ~Z A7 ) 7M=L L AREAENRIE I N,

AREHEIXT X VBBV E, WL Z /37 E LTHLILTWD
MACPF Z—X—7 7 2 U —IZB L TW\D Z E RIS N7, FEsiEEmsr 2
5. EERIZZEDOSARREE X N RENZ/INLIE R EE CTH 5 MACPF (Membrane
Attack Complex/Perforin) KA A > %, C KMANZEEEI O RARGE KA A >
(L7 B -trefoil #5152 H L T\ = (RFAEE 1 @ Appendix 9) .

MACPF 2 —/"—7 7 IV —iC@75EAE (LLF, TMACPFEHH| &
VWD) TR . TEELRE. N OWE) & G TRk A TR EMNZ IR AR L TR Y
T DEERT SRR IT R E, A, BLOVWRMEEICEE T 5 (Anderluh et al,
2014) . #iEH D MACPF & FVEIZWRIRPEICIN 2 . R BE O/ W OV RIS
OWREICBIE T 2 LB 2 b T % (Anderluh et al, 2014) ., F7=, FHHE
AW TiX, MACPF & R EIZIARE 20T A L A TG L7/l o brE %
B L CHREEREICHGTHZ DML TWS (Anderluh et al, 2014)

fE4 > MACPF & HE T, FAESRE X b L AT 2 ISF 2B THERE
HEEZEZHNTWD (Yu et al, 2020) ., e LT, A X*FHEY TIX MACPF
BEAE% Y a— FT28B TP REME CELEICHIEL TWDH Z L
272> Tk, MACPF & HE DB CTHEE L TW A ATEEMENRIZ S LT
W5 (Yuetal,2020) . MMz T, vaA X+ X EARITBIT5H MACPF &
HE IXHEY O BSOS O FAENZ B 59 2 ATetE & s S 41TV 5 (Noutoshi et
al,2006) , Z DX 9 RHEMIZE T D MACPF EHE O AN, AEAEMN
O. pendulum D3EECPHHIFSIZB W THRET 2 FIREMENR B 2 B 5,

RKEBHEOT I/ WEAEYZ AT BLASTP MR X 2 MHEEENT 21T - 72
LA (INTERE2) . AEHEIZ, ME, Y., HELKOEYH kDO MACPF
BEHEL ., 2RSS L<IZMACPF KA A UEIROWTIZE N THAHER
BlAFAEMEZ A L TR 5T, &E T 28% DR —MTh-o7=, X512, Plam 7

15
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—# =200 MACPF EHE DT 2/ BREY| 2 W R 21T > 72 & 2
A, KEBEIL 0. pendulum DIUTIFHEN % b & ERZEM ORHAED S 13HEN
TALEIZH D Z E MR ST (TR 2)

MACPF & A& IR O M EOSZRIRIHEES L%, RIEA KL
B L/NLE BT 5 (Cajnko et al, 2014) . FHIEMER TOE S A KIFIZ
MACPF EHEIXE / ~— B TOMEZE{LZH Z L, MACPF RA A U HD
a-helix MRS 52 & CHEEBALZIEHKT 5 Z &5 TS (Rosado et
al, 2008) ., KEHEA 2V x AKX a— )\ — ~U—LA (Diabrotica virgifera
virgifera . LL'F TWCR] &5, ) OHGHIHIEK & RA LI ICE IS T
B LT, TOME, KEAEN N E T %&ﬂ:éﬂfb\é MACPF EHE &
RO A XOBRKREAIEREKNT 5 2 LR S e (&L 3, Cajnko
et al, 2014) .

AREHEIZZFOMIFIEN S, WCR OG5 R E T D % BRI
aToEEZON (W 1,16 ~—) , FZERIC, FIG ERlF#%E/ M a (brush
border membrane vesicles ; BBMV) ZH W& BoOER, KREHEN
WCR @ BBMV (ZfEAT 5 Z &R STz (RAFEEN1 O Appendix 9)
—Ji., FavBEWRTHD Helicoverpa zea. Spodoptera ﬁ'ugzperda q6)
Ostrinia nubilalis \Z 3} % [FlfE G #ER Tl BBMV ~OfE &S 13380 H itz o
T2 Ems (&R @ Appendix 9) . AEEEIEX WCR O 5 LRkl e
WA ET D RRICRE RIS S L TIERT 2 ¢E 2 b, EAREHED
Fa v HERDO BBMV (23 L TREATEHEZ RIS Rho o2 ik, BidT 5K
BHEORBARY MLE—HLTWD, b2, KEHED WCR © BBMV
WX DR ETEMEIL, WCRIZERBTEMEA ~T Bt &HHE (mCry3Aa EHE K&
O* Cry34Ab1/35Ab1 ') IZ KXo THEIN RN Z b, RKEHEE
Zhoo Bt EHEIX WCR OHFIBICEWTHRIZHEEEBET 2 Z LR
B xife (&R 1O Appendix 9)

1 WCR OH Iz 1T 5 IPD079Ea & H'E O RifE
WCR [ IPD079Ea EHE ZREEH G L. 6 K& ICZ OGO BEY 2 ERk L |
IPD079Ea % H'E %z R PR TRt L7z (IPD079Ea EHE ORETERGTREND) o
IPD079Ea & A& IXH G ER AR O NFERNZ BTE L T\ %

D Pfam 57— % X—RA_ /N— 3 33_1 (PMID: 14681378, http:/pfam.xfam.org/),

16
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AEAEZRARG LRz @8sd 5 & BOUEOME s ki L, Fi L=
RN BAZE (A - AR L. MIBZRIE DS NEN THERR CX 5, F7-FIREBRX
Tl RGN DT —ITFAE L T B 2 i S, JE8 o ffifia o
ERCHMEOENAEE s (K 2, 17 X—Y), TUHDOREENE,
IPD079Ea & HE (385 O MACPF & HE & AR D/ NMLIE R REZ A L . WCR
OIS FR A ZRE 5 2 L Ic L R RIEEEA RTEEZ NS,

2 IPDO079Ea 5% D WCR H 5
WCR (Z IPD079Ea & H'E ZIBEE#H&S- L. 24 BB Z O P52 M TRy L=, £l
WM A71% IPDOT9Ea & #5- L7840k Lz, MIMORAIEMHEL () | RE/LOT
A H Y A7V R O A R ()

AR L7z & 912, MACPF 2 HE I8 A WA LRAT S, Bk~ 7o B PR
RROAME SN TS, &I T, KAEAENF RGO AR I 2
ZMIET X O RER LR WEREZ R T RTBEMEIC W TR L7,

2019 F\KET A AT, 4T 4 T TN, 2T T A, Roo=
TN AV 7 AMEDRT AN FH DA 2 FNOIFGITB T
HAMELZ U w2 A AW EEREREOR RO, Az U E
Doy OBEEEMEREED hUEr oL LRIETHDL I ENMREINT (R
(HER4) . ZORRIY, A hUEaa URMERO hyERra v L
B L CHEE AL LT < 225, b LIRS 22 B AREHITIRVW E B 2 6
Do
AREAEEZEETARMEZ 7 Eo a2 ORDEOAEMSEEME~DEE
IZOWTIE, FRBEIFS COREHBRICB W T HLRMEZ TE L TV 5,

- IPDO79Ea EE HE DR B AT b
HEHERTH D WCR IZXTT o AIEMEA R T 572, in vitro THRLL
TAREHEZ WCR IZIREFE G L LCso CEEBUEIRE) #HRE L7z, €O
B, WCRIZHkT 5 LCs0 1L 5.6 ppm Th o7z (F 3, 19— ; IM+TEE 1
® Appendix 8), ZDZ ENHLAREHEN WCRIZH L THo 2k gtz A
LTWD Z EnfERINT,
W, KEHEOFRBIEEN a2 F a2 HERICRRPTHS Z L RS
Hlzd, WCR ZR< 2 v FavHERIBELA T a vHRER4EIIAEAE
17
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PIREEE G L, TNENORRIZKT D NOEC (AFRICEELA Uo7
KRB 2fA L7z (& 3, 19— ; IMSEE 1 O Appendix8), & Dk
RAELEZIHOayF2UHRBRDO Y B THREIZOWTIE, ABRICHWZAR
BHEORKEE THSD 800 ppm (IZHE W T HAEFEAOEETHD S0
572, —JC. Diabrotica undecimpunctata & (" Epilachna varivestis M
NOEC IZZ 1 Z41 100 ppm Ajiii L 10 ppm TH O |, B MENTED LTz,
MR b 2 EoayF a2 HREBRIZOWT, NOEC OFR&EIZHW
TAHEFROT =26 LCs ZHEE LT2 & Z A, D. undecimpunctata f N E.
varivestis @ LCso 1% 98.2 ppm & 48.8 ppm ThH o7z, T HD LCso I
WCR IZxf7 % LCso (5.6 ppm) & HEZLEWIZ &6, REHEITHAE L
ayFa2UHRBHRO ) BEMNERTHS WCRIZK L T b mWRRIEEEZ A
L’Cb\é EERR S NIz, 728, D. undecimpunctata \IFER)EH WCR @

TFETHY hyEravOERTHDLHZ L, £z E varivestis 14 A AD

CRERTHRVER VOIS TIIRELRNZERMOLN TS, 2V F =
VHRHBRO—ETAEAEIC L AR HER IO L, FavEER
(ZOWTIE, ABRICHWEAREREORKIRE TH S 800 ppm (2B THAE
FR~DZBIIRO NN T,

IhbDZ &b, IPDO79Ea EEHEIFERNERTH S WCR 2527 F
= v BHE BRIz xt U TR/ ’X“E{%ﬁ?i’rﬁ“k%z LTz,

ayFavEXTTF a VHUSNORICET SR RIS T DB ONT
b, —RHFFEETICHET 2 TETH D,

18



61

7% 3 IPDO79Ea EHE DFKH AT FL

H B fil LCs0? (ppm) NOEC 2 (ppm)
Diabrotica virgifera virgifera 5.6 (2.9 8.3) B
Chrysomelidae (WCR) R '
(INLY) Diabrotica undecimpunctata 98.2 (43.0 — 142.5) ¥ <1009
Leptinotarsa decemlineata — 800
o Tenebrio molitor — 800
Tenebrionidae ;
Coleoptera e Zophobas morio — 800
(I LV H~Y) —
(2TF=27) Tribolium castaneum — 800
. . Epilachna varivestis 48.8 (41.3 — 58.0) ¥ 10
Coccinellidae ;
. . Coleomegilla maculate ® — 800
(T hULY) : :
Hippodamia convergens ® — 800
Staphylinidae Dalotia coriaria® B 300
(BT V) (Atheta coriaria)
C bid
](ff;m}\ ;?e Ostrinia nubilalis — 800
Noctuid
. oc u1“ ae Helicoverpa zea — 800
Lepidoptera (v )
(Fav) N halid .
( 5{y;nf)\;; a];e) Vanessa cardui — 800
Tortricid
(?fili ;;3 Cydia pomonella — 800

1) PR, FEINNIE 95%(5 HE X [,
2) MERENREE . AEFRICHEBE A U o R KBE,
3) FEMERIERE R, T B LSO 11 FEITCKEIC BT S EEER
4) NOEC OFEIZHWI=AFROT — 2 0 bHEE LT,

5) D. undecimpunctata \Z >\ Cid, i L= ARKEHEOE/NEE TH D 100 ppm THEFRIZEEN L ONTZZ £ 5<100 ppm & L7z, F/2, SAS

software (Version 9.4) Z W=7 vty MMy#ric L 0 #E L7- NOEC i3 31.3 ppm (95%{E#EIX[H : 4.5 —60.0 ppm) TH -7z,




10

15

20

25

PAT EH'E
PAT EHE L S. viridochromogenes \Z KT 5, FREA| 7 VR v 32— ME
ZFDOIEWRSY TH D L - Ry 32— RS i@ﬁw&iyéﬁﬁi%ﬁ%m%
T o7, ETHDLT =7 DWIAENICERE LIEYIIAET 5, PAT &
El X, L-Z ViR r— T EF L, N'J”zi"‘/l/ L-7)VARy3r— hZ
WENT DT, IR VR 32— MxT A E A E9 S

(OECD 2002) , 72k, bUEw AT TORBL KE{LT D72 pat Bia T
DO FRBHN 2L ZE L TWAHD, FEAINDS PAT &EHEOT X/ BBESIIZEAL
EAAN

PMI EHE

PMI EEH'EX Ecoli liTH¥k L, v/ —R-6-U gL T7NI F—R-6"1
Fe% R WiICH AT 5, huFaal 2 a2 OWWIZ~y ) — A5 R
FRE LTHHATE WA, PMI EHEZEAET DHEMITRFRE LT~
) — A G W TART D Z ERAEE/ 72, ML X W) D%k~ —
H—E L THWHND (Negrotto et al, 2000, —.2. (3) .D, 26 <X—) ,

b. 7L AX—HE2HFTHIENHALNE 2o TWAEHE & OMIFEME

Comprehensive Protein Allergen Resource (COMPARE) 7 — & ~— %3

(2019 4 1 HiR) MV, IPDO79Ea BEHE L BEMT LAV7 o7 I/ BERREL
FZe el Uiz, difid % 8 7 X /D —H DR LD FASTA 7L 3 Y XL
iéiﬁ{ﬂﬁﬂﬂ@f\?@%ﬁo AR IPDO79Ea s HE L BEEN T L L7 DT 2
J BERCANZFBIRIMEIIRR D e o7 (IMTERF 1 @ Appendix 2) , £72,
Kz huEr s TEAIND PAT EHEA O PMI EHEOT X /) #
Beslix, BEICARR 2517 T 5 B.t. CrylF maize line 1507 4 ZECTEAIILD
PAT EHE KO MIR162 5 ETrEA IS PMI HERE ER—THDO ., BEIC
ZEMOFMMNE T L TWD, TNOOEAEEZEATHENENO N UER

2 FWRESINUE SN TWDE 2D, IAEEHZEBWTIE mo pat & KL,
3 Health and Environmental Science Institute (HESI) 2k 55 —#% ~X—=

(http://comparedatabase.org) . fRFFELYIEL 2081,

9 F g 7 BERBHELOBREA] 7 VR 32— Mk s v v 2> (erylF, pat, Zea mays subsp.

mays (L.) Iltis) (B.t. Cry1F maize line 1507, OECD UI: DAS-01507-1),
FeRNENT IS T B AGRIRI ; 5L 0 20024 7 A 8 H., il : 2003 4F 3 H 27 H., EREE : 2005 4 3
H2H,

5 Fa v HEREEM N VEr a2y (UE vip34, Zea mays subsp. mays (L.) Iltis) (MIR162,

OECD UI: SYN-TR162-4),
BENCEIT D AGRRM ; &L : 20104 1 H 21 H. fkl: 201046 A 1 H. BiEE : 20104 6
A 11 H,
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aNIBRICEEN SN RIER SN TRBY, 2RETIIT LA —FR M2
R LTEE OWEILRV,

® WEEOFRONHRELMSEDILBIFTONE

# 3 (19 =) TRL7=&LH1Z, IPDO79Ea & F'E D% RIEMEIXER E R C
H% WCR #5ra v Fay HEBIZKHFENTHY | BEBRICHW MO F a U H
EHIH L THEETRD N TWRY, £, HEEREOT X/ BELSNIZOW
T, BMEEAELYEOT-BMOEREDEF—7H NI R A A 5 L OMEEMET
PO BHALTUNZ2WY,

PAT EHEITREERREL A L, RER 7V AR R — NOTEEKR S TH D L7
AR FR— N T X ) a7 B F LT DS At 58, o T X g
RD-INARR— b ELEE L L2 (OECD, 1999).,

PMI EHEIIEERREEEZHEL, v~/ —RA 6V LTV I F—R 6V
I & D BN 2 ME3 2 23, o RIRFEE X 5 TV 7Ry (Freeze, 2002)

F7-. IPD079Ea FEHE, PAT EEHE XU PMI & BHEZNENOEHEIEZ
ML TCWAZ D, MHAICEET D Z L13E T W,

bzt ZNHEAENE EOFF SR 2 210 &8 2 alREME IS
LEZ N,

21
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(2) X x—ZETLER

A PR O

HEBEE - OBANICH W7 2 —(37 7 A R PHP83175 THY (K 3, 24
=), 77 unxr 7 U gL (Agrobacterium tumefaciens) “FHKD 7T A
R pSB1 o ER &7,

o g
O 7 X — O FEE K O FE R 5]

77 A3 K PHP83175 O FEEkI% 74,997 bp TH Y . A DNA FEIK D1 5%
1% 18,190 bp Td %, #fi A DNA fElik % & e T-DNA eIk DM RS & IRfTHEEF 1
@ Appendix 1 (2R L7,

@ FEOHREZ AT HEERINN S 55E81%. T OMRE

75 A3 1 PHP83175 OAMAME M SEIRIC I3, M Z VT T 2 2 N 2 89
ERAHEDODBRE~—H—L LT, HFIEME AR F )~ A 2 Uit (spe) EiG
FROTF NFHA 27 U Uitk (ted) BEFHEERTNS, LLARL, Zh
SHUEMEINEE R 13 T-DNA S OSMUICALET D720, i EOMIRIITE
NS, EBRIC, To ik (1 5, 26 2—) OFET- 2 Al L7247 2 DNA
V. SMAFERS 5 fElk (LB, spe. tetA. virG, RB) % %t4: & L7= PCR 4347
AT o TR, PUEMBEIEEIR F 2 ST 2N 0 O AMIE R hvEr 3
ICHEASNTWARWNWD LR ENT (RITEE 1 © Appendix 3).

%72, PHP83175 @ T-DNA HIkD 5 &, YA RITHHA SR> T AMAlF
T, zm-wus2 BI5+-. zm-odp2Bin+. KO Flp Bla+ DRI v H )3
GEND, ZNDOBETIE. T-DNA S E EOMIBICBA S -%., —iBi
WCEAEZEET L2 LICK VT S, zm-wus2 Bt KT zm-odp2 Bis+
(T, WHEEHRIC BT SRR REZm LSS (Lowe et al, 2016), Fipi#
{571, FRT1 O FRT6 (236 CEALAE RIGHIE Z 23585 5 2 Lic kv, f
A\ DNA i & Yotk LR LB IciiAT 5 = & 2 RIS 5 (F—.2.(3).
A, 23 X—V), INDOBEIRTEETIMAE RS ME EOY RIS
TWARNZ i, To AU T 2 HUIERSIARNTIC L 0 fERR L 72 (852, (4) .,
27 R—V),

22
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@ N7 Z—DREGNE DA TN CEGNE 2 A 2 5813 O BIB9S 1

75 A2 3 K PHP83175 [T/ ME I 70,

(3)  WinHHa AEWEORETT ik

A HENICBA S NI EIRER O

ffi A DNA fEIRIX. pmiBIn 1. pat &1, MO ipd079Ea Bin1 DFELH
Y FEETy, 7723 K PHP83175 I281) 54 A DNA fE O A X 3 (24
‘/\O‘__:\/‘\) L:ﬁ_\‘ I/f:o

T, A Z b U ER 3 VOGRS A SNZEBREERIZON T, IRMNE
Bt 5 KO 4 (25 ~—) TR LTz, AL F U Ew a v OFEHIZEWTIE,
A DNA FEEA YO ~FFA SN D 2 LI &> THIEM B F-OMENE T 5
ZEDRWE S BRI X 2 s, oz, A DNA fEEC Nz
T, MR RAHI Z TR G328 S AL X b U r a v ORAKRICHA S
ncTwns,

AR AR 2 1) = e —E TH D FLP EAE % Av/-, FLP &H
BIIAERES Td 5 FRT1 KO FRT6 OEHIE SIS 2 Z3H84 5, 130D
2, 2D OFERIELSY % & teffi AMERJECSY] (Landing Pad sequence; DA T TLP it
| EvD,) wFIEMEZ by PHRO3 ZRfEICEAL, 1 2 —d LP i
FINGLEARIZIRA AL, D DZ O AL L - THIEM B - O N 4E U Ty e
WA (LR, THRESRFET W) ,) 2@k L (USAEENS @ Figure 1 ; X 4
D C, 25X—V),

WA &SN TR PHP83175 @ T-DNA 28 A L7z (X 4 D A K&
OB, 25 2—¥), 4% T-DNA 8% FRT1 & " FRT6 (202 Flp 155
Nty hEEALTHWDID, BAICEWFLP EAENELESND, ZTORE, 4
#% T-DNA fEkH o FRT1 LT FRT6 & BEICHEIRIZHA S LTV 5 LP Blsl
H > FRT1 KN FRT6 & O] THALRF AV X 23 FHE I, M5% T-DNA fiFlk
® 9 HiFEA DNA fEl (K 3. 24 2—0) I BYEfk Eo LP EA A S
7= (RAFERE5 @ Figure 2 ; X 4 D D, 25 —),

72%, PHP83175 @ T-DNA fHIk AN Y RIZHR A I D FIREME S & D03,

HBik4 B L 9Ic, A Z FEr IO To A ZE VT, BB U7 iy e
WHHZ T NECTWDZ e 2R L (F—2. 4) @, 27—=),

23



Right Border
Ti Plasmid Region

s-actin Promoter
s-actinIntron
m-wus2
inl1 Terminator
biIZM1 Promoter
ubiZM15 UTR

ubiZM1 Intron
zm-odpZ2
pinll Terminator
. 719 Terminator
colEl ori €0¢ ubiZM1 Promoter

biZM15 UTR
; biZM1 Intron

IpExonl

st-LS1Intron
FipExon2
/ inll Terminator

vizB\
tiB4
T-DNAfELE %CaMV 358 Terminator
virG__ "

_ ‘ ___—pinll Terminator
virC2— i Z19 Terminator
virCTr— | PHP83175 —os-actin Promoter
virD1— 74 997bp lios-a;:tin Intron

orf 7 S ——
| “SSTSFMV 35S Terminator
AT ap o
& ADNAfREL \; b-ubi Terminator
b-gkaf Terminator
ot 1/ attBl

b RCc3 Enhancer
y\ J sbRCe3 Enhancer
'\ 'shRCe3 Enhancer
zm PCOaPromoter

orft / 2 ‘ znrHPLVO Intron
ipd079Ea
oA | / SPe b-SCI-1B Terminator

te tRc 0S5 27G Terminator
‘BE 14 Terminator
¥Yn2-1 Terminator
atiB2
attB3

FRT6

colEl'ori

TiPlasmid Region
Left Border

3 7523 FPHP83175 25T At 52/ DAERK
Yueta RICHEA S AMEIRIT. R TR TR L7 FRT1 K OVFRT6 ICHcE 7= A DNA fEILCH 5,

24



10

TrZaxITU gL

PHP83175

" TDNA®H,

——

RB

FEEFDNA l

." = I‘.“
FRT1 FRT6
( D ) FRT1

4 TACAFRAVHIR X IZ X DAL Z U E R a2 v OfEH
A: PHP83175 (251F %5 T-DNA ik & OF A DNA G,
B: 77 u A7)y AEICE Y PHRO3 AMICEA X7z T-DNA 83k & OFE A DNA fEkk,
C: i 2 b 7€ r 23 PHRO3 Rft DY A MIZHH A S/ LP B4,
D: PHRO3 Z#t oYtttk oo LP Fd4l &8 A 7= PHP83175 @ T-DNA ik & Df# ¢, FLP
EAEIC L A2 AFHE S, FRT1 L O FRT6 ([CHRE N2 HEA BRSNS,

25
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7 fEENICBA SN ROB ATk

Az b UER A OREKRICIRA S LIEEEO 9 B LP BANZOW TR
R=TF 4 I NVH R, AN DNA fEIRICOWTIET 7 a7 U o AEE AN
TBALEL (RATEES),

NIRRT R A E DB ORI
O EIBA S oldoseik )ik

EmABA ST, KBRE LTy ) — A2 RN LR TRz EH
SELZ T ®EE L,

@ BROBANTTIERT 70ns T VU MEOEERIET 7 a0 7 U g AOREIR
DFEAT DA HE

TunsF )Y AOBRET, HHICHAEWE Y 7 4 XX AROF A LF
EEINT B2 LIk VIToTl, R, AR FUER YO Ty HROREF KO
To HARDHEEA Sl L7= DNA HIC7' 7 2 I K PHP83175 DOSMAIE #8158
BT (RITEEH O Appendix 8 B U B), 77 03 7 U 7 AOEKOREA?
TeneEE2 b5,

@ BBIBAINIZMENS, BA SR OBERY OFIEIRRE 2 R LT
T, PRBEIE S ERER ML U 72 R4 F O D AW S AR ME S BTN Z A B 72 17 4R
ZINETHT-DICHWONTZ R E TOFEMRORE

Az hUFETa OFRAEIZN 5 (26—) OB THY , AKX
2. BN T DR L OARHFEICR T 2 AR RO 2R Uiz, AER O
1L, Ti HARLIBECH B,

(ARSI > X FEFH )

X 5 ASHHIEZ b UER 3 OF R

26
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(4) RPN LT IR DR RE S OV Y REEIR IS K D TR E R D2 ek

© BASNEROBE BSFES D5

B SN PF) OGERICIRY AEND &, ZRITBNTA T ILDIE
RNCREVVASBET 2, AL Z b 7o a U CBA SN TR OERWY) O3 %
BEt o720, Ts AL Fixt #A8 ( 5, 26 ~—2) @ 2 BEf~4 BEW D LE
A L7 DNA 2 W T PCR ot 217572 (& EH 1 @ Appendix 4), 47
HriciZ, BABFTHD ipd079Ea Ein T, pat BT K O pmi =TI NS
LP B4 &3 DNA & O#ESFEIR O~ \IZH B 7 5 4 ~—& W=,

ZOREF, Ts AR KO Frxt RIS 1T 2 0 L, 2N ifE S 5 0Bkt
G L2 &b (R 4, 27 =), Kz v Era VB ASNIZE
fE OB N Yt R EICHAET D 2 &R STz,

X 4 Kz FUED aVITBA SN ERROERY O 5t

] 53 B b D R PCR /3 #r it 2R
AR ” — " P g ®
[ =X WAV s it v fEpk 2
Ts 3:1 100 74 26 0.8174
Fi*1 1:1 100 47 53 0.5485
1)  ipd079Fa 8151, pat Bis{. pmiiBIG1 & OBEAFEIRO S THMH S Ea%k,
2)  ERoWTR b B SR T E R

3)  IA TIMUE, PIEZS 0.05 RiiDO%E, MalFHIAEEAY,

@ BASNIEMOBERY O 2 & —H K OB S NI RERR O E R DEEL A
(ZB T DARZED L ENE

AR R F U ER I VICBA SN ERIC OV THER T 5720, To AR D)
O L7z DNA Zrhfb L, 209 BHEAM Y7 2 I K PHP83175 HRDELS|
Za el i OYE FEEC A & fi#HT L 7= (Southern by Sequence fi##79; Zastrow-Hayes
et al, 2015, WRfHEEE1 @O Appendix 5) .

Z DGR Az b7 220 DNA T2 GEAH 7 Z A 2 N PHP83175
HkDOBLS] & LT A DNA fEI7Z T 235580 v, & O SMAlIE #& fEik D Bl 1)
(LB HRinoTz, A DNA Gk 5K & O 84 & LP Blsl & O848

6) X x 7T v —Hl L WIS — 7 T R BB S DY FRE, AT T A FoLfEk s

WS 27 —7y b (&R 70~T74 HH) 2 H\T, #9400 bp (IZW b L7zt 7 7 2
DNA 2268 AN 77 2 3 RHEOES % & Te DNA B/ 2 3 I mY (v 7 Fx—) L, |
N7 DNAW R 721 2k R — 27 = o —Z2 W TT 3 5, 15 6 7oAl 238 A
TTAI RORHIEBAE L, fiAS7z DNA O 2 & —3 & O A& i 2 il 5,

27
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WAENEI 1 EFTRFE SN2 LD, R R 212 X > T A DNA
IS EX LA EICTHA SN Z gl s ivie, 72, A DNA fElk s K
TER VDY ) A DNA EOEASHEITRD bR o7 2 Evn | LP BlsILL
DT ~DIEE KA FANTE L TV ARWNWZ LRI NZ, b0 &
5. Az b vEo otV CiE, PHP83175 H3kdifi A DNA 17 LP
BLHIHFIZ 1 2 A SN TND Z E DRI (BB —.2.(8) . A.23 X—),

X512, Ty AL FF i (K 5, 26 =2—3) OIE/NLfH L7- DNA %
AT, FBEE RN T 74 ~—ROARMBZ by a VRN T T 4 ~—
M7= PCR o#r&4T > 72 (IRHEEN 1 O Appendix 5), = DR, AkHHL % b
vERAVHOENELITL 2 E—THY, BRNIIEZEL TIBESNTND Z
LR S LT,

©® Yaff FICEH o E—DBNFEEL TV LA, TROAHEEL T0 2 Eih
TV LD

@  (6) DOIZEBWTEMEINITIR SN DRHEICHOWT, BIREKMEDO T TOE KR
M OHEARR] COFBLO 22 E M

AR P UE R aIBWT, FE RS0 DEA SN D E B E 0
RIZBWTEZE L TRIAINTNDZ L 2HERT IO, Az hvtoay
O Ty AL DN FF R (X 5, 26 X—) ZHWTOoNEiTo7 (RFFEEL
@ Appendix 6),

IPD079Ea 5 H'E ., PAT FEHE &K U PMI & HE O %82 ELISAJEIZ L > Th

Hri7-, ZOFEE. WTHOEEIZLEINODEAEOETHREEINL TS D
EMHER S LT (R 5, 29 %—2),

28
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* b HEHHEOELR

(ng / mg F:¥E)
. IPD079Ea PAT PMI
HEAY EEE D B B
SEEME + BEERZE | 22 £ 7.0 6.3 + 0.64 11 + 2.5
T34)
w/ME - HRRAE 14 29 56 - 7.2 7.8- 14
SEEME + BEERAE | 20 £ 3.1 51 + 0.63 5.8+ 0.86
Fi*19
SN PN 15 23 4.2 - 5.9 49- 7.2
1) 9MEHORICH T HEAR, & FIRME : 0.069 (ng/mgwiE),
2) 9IEHOEICRBITHEAR, TETFRME: 0.11 (ng/ mg W HE),
3) 9EMIOEICRITHEAE, TETRE: 0.54 (ng/ mg W¥H),
4) WPFRoHRIZoONTE n =5, ZEEKICHONTTHY T AXA A PCRIEBLIOI L
R H— "L AT oA B LD MB XK THD 2 LR LT,
B® A INADRGLF OMORKE 2R L TEA IR )N B A i 4 12 s

EINLBETNOHL5EIE. Uik

{RIEPEDA HE N O i

BASNIZERRI MR E L ATRE L T DB 2 & £/ ed, UA IV ADIRYGLZ D

L OREHE 2 e L CEFAEBMEY F I mE S D BThIEuy,

(5)

BASFHEHR 2 AR DR K ORI O T DN Z 4L B DR EE K& OME

e e O%skRl 0 51k
AHHZ b E R 3T, FEAEFICRRRT T~ —E A0 7L
H AL PCRIEIZEDBHELOGRBINARETH D (INFTEE6),

TR
AEOBRHRFMEITE & Z S ey Bz hoEnav oy ) A

DNA |

% (IRTEFR6),

{EHEME -
5 FDEFHBR THIMEN GO TWD (RFEE6),

29

xRt A A hUER 2L DS ) 5 DNA DIRAEE LT0.1%~5%T



10

15

20

25

(6) WEXIEEDETDHHEF EOFE OME

O BASINEBOBERY OB LV (5 S 7o AR PR ST AR TR R
D EARHY 72 N

A2 b U O a A S SRR, 1pd079Fa Bl L H 2T A
7 HEREBUE, pat Bin 712 L DBREA 7 VAR R — M N pmi Bis T
IZ X D&~ — I —FETH D,

Az hoEnavicayFa v HERKFMEORERF G I L 2k
BT D720, 2019 FIKET AT IM, AT 40 7 FIN, o RFZaZ, kO
SRV ZNOIFHTEREE LA Z hoEnav o F*t A (K 5, 26 2—
D) ATOWT, 2 BEMI~4 BT 1 KB 7=V 750 E X 1,500 D> WCR DI %
BRTHEFE L, KBAMICROBELZFHE L7- (RANEE 1 © Appendix 7).,

ZORER, Afx hyEravRayF oy BERICHT LB E TS
Z N S (& 6, 30 X—),

£ 6 A FYETaICBIT AT o BE REEGE Y

AHHH % ek %
it R ) ) Pl ¥
fyEBRIL 2 FyERIL D
SERIE £ RV A 0.16 =+ 0.17 2.02 + 0.80
Pyt <0.0001
Be/ME - BRORIE 0.02 - 0.71 0.70 - 3.00

1) FREoR a7 Z W CEHME L7z,
0.00 = fRIZARER L,
1.00 = 1 DOHEIDOETORXUTEIUTHIL T HRNBEEZZIT T 5D,
2.00=2 2O DOETORPEEEZIT TN D,
3.00 =3 DL LOHIOETORMPEELZIT VD (Ra7 ER),
B O—MORMPEEEZIT CODHAITIT, YEHOROBREKICHT 5 REEZZ T
TEAR DB DOENG & A 2 7 I\ZINE LTz (B E 8 1 @ Appendix 7, Oleson et al., 2005) ,
2) n=14,
3) n=14,
4)  MEHERNT - BIBIRAE TV, PAEDS 0.05 KimDGEA, HiHENEEEEY.,
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ARz N a3 IBRERI 7 VR v r— MIHEOIE (M G Sz 2 & &
BT 5720 Az b U r a o Ty AL R F* I (K 5, 26 ~=2—)
[ZOWT, 3T ~4 I REH| VLAY % — |k 0.65 kg aiv/ha Ak &) %
B L, B 4~6 HRICHMEOAELZ BRI L VAE L. (REEE 1 ©
Appendix 7),

ZOREFR, AfHLx b U ER I URRER AR R — MilEE AT H N
e Sl (& 7. 31 _—),

£ 7T OKBHHZ N UED VIR AREARZ VR 2 — Mtk

. AAHHR 2 FEREHA 2
HEA rETOY rFETDIY
T MBI 2 74 0
(ke flE{4%50) (74) (26)
¥ T A 47 0
(ke flE{4%50) (47) (53)

o, w0 LBy (GFE—2. (3) NO, 26 X—) A hUvER I Y
B pmi BIGFIZ L D@~ — D —FtE e G420 Z PR SN TN D,

@ DL 5 AR U ERRFIREIC DWW T, Ba 2 21EY & 18
FTORBTA2HHEFE EOMEE OB OMIEDH KL OMEN D D5 E13E OFLE

ARz N vER v OEETIEMEZ b UEz a2 PHRO3 R ThH O, &
ANBI& 1L ipd079Fa BinT-. pat BiaT MO pmi B51ThHhs, K Fv
FravZiL, IPDO79Ea BHEDEASIND Z LICLV avFa v BERITK
T OMPIER B S, PAT EAEDNEASND Z I K VBRER 7 VAR R —
MZxET DMPER S-S 3v, PMI EAENEAIND Z LI LD &k~ — 0 —FF
RG-S Tn 5,

AR LY | IPDO79Ea B HEIIBEF OB E LS L HEFEEEZ A L T2
Z &, PAT EHE KO PMI EHEITEESEEEZ AT 52BN ZNENOIEE & R
MINZIGT D e, IS OEAENME EORBHEICEX LW ELE &
ETIREMEIEVWEE X SN (B2 (1) 2.0, 21—Y) , £/, b
DEAEOERBIETAVIIHY L TS EEXLNDZ NG (2. (1) .
2.0, 15 _X—) | MHAEICEET L AREE LR, L -> T, BRI LT
bHayF o BERKPIE, BREAZ VAT R — MiE &R ON& S~ — I — Rk
FRE, Az hovEna i dZtko byt navofEE L TCoRKMAEEZ D

7 active ingredient (/&M EAESY)

31



HOTIERWEEZ vz,

DD, REEESERBRAIT OIS - T, Az hU o o 0AES
B AEREFRIRHEIC O T O T — 2 2 W TH ., AN 21T
5 ITENARETH D EEZ LN,
AfAHL 2 b U Er 3 ORRBEFEEER CliE, LLT OAB SR R OV REZRREE
IZBET2IHEEZAET D TECTHD, B, [HETHDL hUEr L & RMERHE
PR B AR I IS ENC AR L TR, AHEMEIZ SOWTIEFRRE L 7w,

10 - JERE K OVE B OFEME

- AEBEWVIHNCR T BRI TE

AR OHAE

- B OFME R O A X

- FETOAPER, PURIME, IRIRME K OV EER
15 - HEWE OREANE
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3 BInT-HHAZEMEOMENEIZEET 516 W

(1)

it FH % DONE

PREE IS ST DR, R, ER L OBEIEAL N 2 SIS 5172,

(2)

it % D 71k

AT 76 Hi : BEARRTA = g R TR 19 & ith 2

2d

T 2 R RS T TN
BT aRy - Fuaxrary 774z 2Rt
HHHR 2 eV IR B X

I AR H DA THE3 H 31 HET

BREE | % 455 oD i i

©
()
\y

@

AN DS 21T 570, FREHESH 2T Hie L 5107 = v A& iE
LTW2,

WREEEHTH D 2 L EAFRIAIEIETH S 2 & R OFHTHES O K4 %
PR LA R TOBTB T B,

WRRBEIES TR Lot A, BSOS L b, AR by En oy
DFEFEEZPTHFIC L > THRETH2DOWNGEAREL TNDH L LBIT, Y
% kU T 2 OREHES OO & B LY B 720 OF i 2 HEk R I
WE L TWD,

AHUA b = O, B ESOREIC LD I 5 2 & 2B
D128, FEFERE K ORI 2 & NN IR B A 5 E T D,

PRI Z35 T O/E 3

@
@
®

®

AR BT E D A U ROHER RO L - 7T 1 2 LSO,
PREEIZSN CTAET T2 2 L 2 LER/NRIZINZ 5,

AR bV E R 3 REEESOSMER L. SUIRET D2 HE1E. i
FUER 3R LRVEE ORI AN D,

QIZ XY ERSUIRET 2HEE2RE . AHBA N U T 0 3 VO T %
(T, WX b v En 2 R OB ROIEEZ b U E w2 v 2 RERISNIC
TEIADLFIZLY | MEREICRHELT S,

PREEITSS T L7cplik, 285 BbSId, 1R TR, REEIS N Totsd
52 EFICEY . BREFICAHBZ N U En 3 QRIS OSMIEF D
ShdZ &zPilkd 5,

A Z U En 2O ORBABGIET D720, BREESUIHERED RN T
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1T
® FREEIZSEDACKA T DHEEEDN TSR SN D X 91T, Bl DR &k OVE #
1T
@ O»HO@FTICHT 2 FHEZFH MEHELIT O A ICHTSED,
® i%%ﬁ BN ET HBENNH 5 LRBOONDICESTZHET. HICE
LB EHEREFICE S E, #HONIIHRLT S,

(8)  AREXT LD LT 2HICLDH MERAFEORBRICE T D IFRNED S
e

(4) ‘EMSZHEMNEENETIBZENOH D5LEICBT D EM SRR AL B 1T
D180 D E

2
EUF

SR E R E 2

\\Eﬂ»

Ha

WO

=1}

(5)  SEBREESE TOMM S UIH M SN TE SN TV HEREE LB OBREE T
D A A Dk R

(6) ESMIBIT HEHECET D 1FH

KET 2017 4ED2 6 2019 AEDORNTH) 4.8 ~7 X — )L DT THREE AT > 7273,
AfAHLz FyEoa L LIEHEZ FUER L L O T, AMSEEICEE S B
2.5 &9 R HEITHRE STV,

ek, EAEICBOTIE, REEESHBRE TRIC TRASUIEEICHT 572
OO, BeEE, ML, RE . ERE ORI N ZN OISR 2178 (28
FOHEMEHORFEELITO TETHD, TOM, Bihe L TOREVEMGE R
ZIRAGHEAEC, R E L TOREVEDHERH G 2 RMOKER T TETH D,

34



B B I L OSBRI E O

F—2.(6) .©Q B1_—) IIRRHLILLEBY, EHEMOCENELFHREA
Aokt z5E L, REEZSHRZIT O ICE > TE, Al bver=a o
AR SUTAERFRRECOWTOT —Z 2 AN < Th | WS ERMEERT
MZ1T5 ZEMARETH D EB AT,

1 BEAIZRT DEAME
(1) EZZT D0 RENEDH 2 B AT ORE

FEB N FHARERBE T CRUOFEY) & 8T D72 D12IE, YL HRREE N CTH
HTD, TROLADFEERED FITESE L, ﬁ@%ﬁ%#é ENMETH D,
FEW) D B ANV TFE - O BURIE & OIRIRME DN EE CTH D, HEEMTHD b U T
0 NIREAEOBBETINDORMEE RS> TRBY, BATDHIZ ENRTERND
(OECD, 2003, #%AiE2>, 2018) , AL E TIZ, HEO HARERE FIZBWT k
VEBRITVHRAAETDHEOHREILR,

ALz hvEr a2l IPDO79Ea EHEIC LD a2 v F o v BEREE
PAT BHEIZ L BBREA|I 7 VA 32— MitEAR O PMI EHEIZ XL bk~ —D
—HFERE STV DR, WY EREFHEICE ST AEE TlERy, 202
END, INOLDOIEEAETHIEICK DA Z hvE e a v RnNEREO K
R T CHATDEIICRDZ i3, LR THAICBIT DEMEN G E
HZblbrnwEEZ LN,

UbDZ b, AR Vw3 D OFAICRIT 2EMMEITER L TAEY
SRR B 2 2T % W RENED & 2 BF AL B 5 i%méhﬁﬁoto

(2)  REOEALHNEOFHI

(3)  REOAELLT S ORHf

(4)  EMSARVERZEN LT 5 B2 Of % O

PLE, Mz b oEoait, BREINTZERE T EOIEXEHELZ R 7-R
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BEIZIG 2T D3R, RE . ERRL OSBRI NS 2 O I RET 51T O EHIN
TlE. BEAICRBT 2ENMNMEICERT D EMSREREE L AT H28E TRV &
Wr <z,

2 AEWEOEANE

(1)  EZZT D REMD H 5 B AT S DR E

MU ER a RE A OA R SUIABICEEL KIS XL O A EMYE L
A2 EOWMEITR,

ARz b UER 2N FEA SN S IPD079Ea & F'E, PAT & HE LU PMI
EHEOERITFENTHY | HEORMRKIHERN L CAEWEZELAT D &
TEZE (BE—2. (1) 2.0, 21°—), £7-. IPD079Ea ELE. PAT &
HE,O PMI EHERT VX =245 2 LidE Y, GF—.2. (1) .
7.2, 15 =),

7. BREAIZ VRS 32— MR, PAT EAEICE Y N-7 2 F/L-L-Z Lk
VR — IBEAIND, LLRN L, RREED OB 2387 LR
UF—FEVIRLS (BREEEES, 2013) | BEIGHEDO T, Z VAR F— D
ISHIRIBALEMD —o L LT R0 a3l BIT AREEEENTED b, B
ZEVETFHME S TV D (AARRMEFIEIRBLT ], 2018) .

— AL FEr a2 X IPDO79Ea EHEIC LY a v F o HE RIS
U CHRrE IR RIEEZ T (F—.2. (1) .1n.Q, 15~—Y) ,

DO END, ALz b UE R o ERREETZS CHEE LTS AICEEE T
HAREMEDO S 2 AMEYE L L CayFa v HRERAPRE SN, 62, W
ARIED (2003) OFHIFIEEZ BB, BEAO L v N U A MR fE & O
MBI L LTSN TV ayFavBERR RO 6, Az FUERr =
> O TR IR 2 RS & — BT 5 2 LI L 0 B8 A2 2T 5 ke
WD HLEE G LT-, TORER, AEME RO S D 4 FARE ST (&
8, 37 %—) |

® BEEEAE L v KU A b 2020: http://www.env.go.jp/press/files/jp/113667.pdf
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15
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# 8 AT D AIREME G E T & 220 iR A M OV AR I Xy S
TW5avFavHER

i T4 AR, AERBREE eyl

Hopkfate IA%E (CR)

T A ) X7 A NI | Donacia frontalis AN (), FEAM | D> U 7 3F
DF 7 JATITHEBEL |~V A8
TAREER B D, FE iz,
RPN O FEM G Rk
STV, A BB EE
V[ oD 1 i

HMpkfaia I (VU)

FXFUYEHIxY | Diboma costata JUN, B, R, | A 382 78

NV AR AN N S N
hiRRE . ST lERE .

HEHEpEtR (NT)

THHRFT A NI

Donacia hirtihumeralis

A (FARB, AT,
WEARYR,, 2RI o AN
[ Al AR R BREE X720
?‘LH_IO

BV T
7 1A

T KT ANBY

Donacia japana

AbifEsE . AN U, R
BB/ oM, KEE,

STURIZY
¥, BRI As
YEIZRHIET D,

HS

B - B ORE - {ERE EFE 1984 F P AHRXE D REM

KRR GET - FTH 2t W 2007 HAED IXU LY HERFHRS

BREiE HANBRBL RS AEAWIR Ly FU X | 2020
http://www.env.go.jp/press/files/jp/113667.pdf [Accessed July, 2020]

REEA BRBRE R AEAYIRE SGETL >y FU X b (RS ER BRI Frk 22 43 A
https://ikilog.biodic.go.jp/rdbdata/files/explanatory_pdf/21linsect.pdf [Accessed July, 2020]
N E= R ER 1969 R ARR RAERRME TIREH

MR 2018 Ly RTF—4T7 v Lb&

http://www.pref.tochigi.lg.jp/d04/redlist.htm]l [Accessed July, 2020]

AR JREZ - KA —OK - BRAS 85 - BUR BZ 2007 HET - R KX IT (FF dufm)  Jbpesy
A4T Voo —YHR 20056 BERlL 77 Lo 2HMI AT Y oZ—Y
AT Y om—Y8 2011 BHRL 77 Lo AHMIT AT Voo=m—Y
BRMER 7 V—7 1985 7 hT7 A« ARDRX I ANy —(LAFRE~DFH & —
BT —7

WOER - Aot BifE - A £ 1984 @ HARHRXE IV) REL

MORkZ 2006 RAAKRERT A NS UHE—SEOMH— A Tie L 408 : 2-18
o Z 2012 BAROXRZ ALy FeLih
@ 2002 @HRLV Y RTF—27 v 7 (B
http://www.erc.pref.fukui.jp/gbank/rdb/rdbindex.html

B LI

[Accessed July, 2020]
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(2)  EBOAEARNNEORH

IPD079Ea EHE OEMNER THI VAL a— 2 )b— T —AIZKT D
LCsfiiL 5.6 ppm TH D (F—.2. (1) .2.0, 15~—) ,

(3)  REOAELLT S O

EEHE OB ENS, BESN- Ao ayF o v B B RS AKREIZEE
VRN AEBR L T\ & 1E3E 2 vy (£ 8, 373—),

T2, BREROACKICB T 2HREIC LT, b UE e o VRIS A IS HE
T HEmEE, 1355 10m B s & 10 ki/em2 DL F & 725 (Shirai and
Takahashi, 2005. Hansen-Jesse and Obrycki, 2000), & 5. AFEEEHESHICE
7‘53132? NIBBRHERAT O -6, AR U E o OIERIERAMNIRET S

ATREMEITAR VY, AT, ARRBBEZGICERIT DR CIIEENLIE E TR T &
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sl E TR ait | 71 |Ges|eme| v | w8 | 28 (msaa| ean | BEOFE ___pzme| ¥4 |®om|men|zan
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3R 9984 [ 10156 | 284 | 68 126 15 8.0 81 az | #dkwW | 1879 138 5 3 3 6.2 36 1.2 05
4K g976 | 10144 | 1205 | 125 | 185 10 9.3 54 32 | &%m™ | 1795 160 0 [} ] 6.8 06 1.8 1.7
5A gas6 | 1n2a | 1468 | 172 225 12.5 136 70 30 F 41 166.9 16.7 --- -— -— 16 0.0 1.7 a2
6H 9933 [ 10095 | 1747 | 208 | 252 | 188 | 185 1 TEEZL] 121 142 — — — 8.6 0.0 14 az
7H 9925 | 10088 | 20658 | 242 | 287 | 208 | 238 80 26 | f£dW | 1149 14.1 — o === (K] 00 15 5.3
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128 goad | 1170 | 355 | a9 107 | -03 58 66 26 | Zdm | 10 83 3 2 2 40 20 14 0.2
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9 [ 9994 [ 10155 | 1560 | 525 | 480 | 17.0 | 239 | 288 | 205 | 355 | 150 | 78 | @6 | 27 | 158 | 3 | 241 | # [ 1250 | 135 | — [ - [ -- 0 0 3
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THIRTANDY Donacia frontalis AN (ER), BRAMOFE » R TITHE LR’ S 5, F72. | vV V73R Y 458
TSN OFEM G RSk STV, A RBREIT iR O H,

Mgt L3 (VU)

Fx¥FUFELIFY Diboma costata JUM, BAE., B1rE., NUZ5E, BEEE. WlRES. TtEEE, | A 3B 7

k. (NT)

T HAHFHT A N1 | Donacia hirtihumeralis | AN (FaARE. A TR, ARK, KR, ANEARE, EBREIIE | hY YUV I7HRT Mo
i,

XA %7 ALY | Donacia japana AevEE, AN, SN, ERBREIIZ O, KK, 7 UMV, BRRE
ATHEITHHET B,

M
RE - B ORZ - ERE B 1984 JRE A ARHRKE D REL
R IER - BTE . fRE 2007 AAELIXD LAY R FHRS
REE BRI RE AW Ly KU A 2020  http//www.env.go.jp/press/files/jp/113667.pdf [Accessed July, 2020]
REEA BRBRE R AEAYE SGETL >y FU X N (R ER BRI Frk 22 43 A
https://ikilog.biodic.go.jp/rdbdata/files/explanatory_pdf/21insect.pdf [Accessed July, 2020]
NE E= K ER 1969 R H AR RERRME 1REH
Wikl 2018 L v R7F—%7 v 7 L5 X http//www.pref.tochigi.lg.jp/d04/redlist.html [Accessed July, 2020]
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