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[F 2 v B & BREEPUE L OBREAR 7 ) R Y — btk h v Er =2 (DAS1131)
(2R D & A e R

I ITU®ic
I a v BERERSUE L OBREA]Z Y AY— Mttt b e 2> (DAS1131)  (BLF
[DAS1131 hUEBr IV LWH, ) ITOWT, Ff44 12 H 13 B CEME
Baz ikt U COLEMMROBENH T2 b, [HE# 2 DNA F s s &
OMABHRINS) D&M T 2R O Fie ) (R 14 4F 11 A 26 B EARKERERE
1780 ) IS EFEmEIT 12,

IT  fife 58 S fiel Kb oD 48 22

fAl k4 0 Fa v HEREFMEROBRER 7Y A — bitE e 23 (DAS1131)
M E T a v BERREUE R ORRER] 7D R — O Z o,

HEEHE : anrT RN T 7% A 2B ARAKAS 4

BRRE : "M A =T - "4 T Ly R A ¥—Fvatntt

DAS1131 hwEmaid, FUEraTOF L MiB104 B2, WE crylDa2 &
57 dgt-28 epsps BAnTZEAN LAERR ST, BZ crylDa2 BEa1I12 X 0 FEHL
T HUZ CrylDa2 7= A BEIL, BEFE RO EERICAFET 2 S AR R Y
Wi L. T BRI 2 BE T 5, S BIZ. dgt-28 epsps BInFIT LV REIET S
DGT-28 EPSPS 7= A EVELIZ £ 1 . BREHI 2 ) A4 — Rt A 5%

I SEBNE
1 AFEWOBEGFOSL O L ORZMEIZET 5 H1E
(1) B=rFEMIZET 53 HE
EXIX. AxBrERaSEO N 7ET a3 (Zea mays ssp. mays (L.) Iltis)
D7 ME B104 R TH D,
DAS1131 hovEva i, FavHEBR~OMEEZMHEGET D720,
Bacillus thuringiensis FH ¥ O &% crylDa2 @iz 20 EA SN TWD, Tz,
BREH] 7V R — F DIt 2 53 5729 Streptomyces sviceus H K O dgt-
28 epsps BIL T HHEANINTWD, 70k, YikiBis 121X Brassica R DIERKAR
k7T K& a— KT 585N EEN5,

(2) E&EFOLRELEFRRET 5 HH
HETHDL  NUERaY (T ME) OFRFAFERHATHY | xR FE
FITIRSFH STV D,

(3) fArtORER D EICBE T 2 FHIA
DAS1131 b e a3 KUGEMEL 2 N 7 F o o> OS5 O STl & O
BMEIZBA S 20 E 7> TRV, N FRETH D,
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50

55

60

65

70

75

80

(4) BEGFEEHronfE & o i FEOMEICE T 5 FIR
DAS1131 hwErma L, BAIIT- dgt-28 epsps BAGIZ LV BREHRI 7V
A — MitEZEFO 72D, BRERZ VA — EBAEAARETH D, 2D & ER
WTIRERD FyEm 3 R EICHEEIT RV,

(1) ~ (4) kv, DAS1131 rvEuaTOfikll L TOLEMERMmIZB VT,
I P Er a v EOEMNARETH D LB ST,

2 M IROFIH A B L ORI GIECE Y % FE
DAS1131 hvEwm =i, Fa v HEFEREHMELT, BREAZ Y R — Mtk z
5 LA H R ORI BRZ T 2 L2 B E LTRSS T,

3 MWFEIZHTHEH
(1) %4, afll, B4 FOSEF LOMEMTIZET 5H5H
HEEZX. AXBhvERaYED N UET a2 maysssp. mays (L.) Ttis) DIE
f#LZ 7 > ME B104 R TH 5,

(2) BA=AYSEMIZEET 55
k7w gy OBMLBIIHIL Zea g DT 4> v MNZ. maysssp. mexicana) T, A\
LHERY 2R CREA LS E ST b (OECD, 2003), JFEERIE, A%
o, FRTM kS B2 5T D (OECD, 2003),

(3) AEABIEEWE OAFEIZRET 5 HH

FyEr T, ZEFORBICEREL 52 28 MEME OEAMEITH B
TR, JIRkEBERELT, 74F V8. 774/ —AKRNI T oA el
2 =R B TS (OECD, 2002), 7 ¢ F VEEIX. KEELIOEPIZ BT,
SR TNORNELETHZ ENMLNTWVWAHOECD, 2012), 77 4/ — AL
HEWmSEI3RKMNYETHD, M) T A b B X —37- A BRE S fREEFERL
EWETHLIN, GHEENILS DTN THY . REZOICHE IR L20WE S
T3 (OECD, 2002),

(4) FAEMEKROESMEICET 5 HH
FyEra M THY . ZEFIIHTTOIHFEELTEEMEITH SN T
b\fdfl/\o

(5) TANAREDIFFIMEDI KR I S TWRNW T EICRT 5 FIH
FyEBINZIE, VANLVA, IELACRREICEIA2EFERE (£
A 7%, ERMER., ZEHE) 25N TW5 2R (0ECD, 2003), Z i
b ORIFRDFEFITKT 2WEMEITHE STV,
F7o, MR IFIRD Fusarium spp.X°, MWK ZHGT 5 RIKE O Aspergillus
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Aavus FICL VAFESND D EBENRFEZRENEREE LITT I ERMBNTND D,
FHHLZ AROEHIZIZ, 2O X RBRB INTEEEZHND Z 21T,

7ok, AL AROIEHIZI W TR, BEREE COBERBIERDBELINTEY . H
AR OFEM)CHE IR T IRE I CHEFRF S LTV D,

(6) HARBRELZ WY 2 RGO T TOAAF M OHIERE IR+ 2 958
FUE R 3 IR EY TH D . MERNEIIARD TR,

(7) AMEAETHE R O HEME B3 5 F1H

NUER I UVITHEFEET 5 - FEOA XM TH D, < OMFETIE, B
Ik AMMEZH N TbND, hUyERaLORBZEME LT, T M (Z
mays ssp. mexicana) KON~ U 7Y 7 LJg (Tripsacum spp.) WHDHMN, T4~
MIKXEOa—r -~V i, I3—m v, 77U H, A=A 7 U7 KOH
RuEeGLT PTIEAELTWARWIZ L o, N TV 7 LB E ORHMITIESR
ICHEECTH D Z LR HITWAH(OECD, 2003), 6> T, hvEw a3 & O
ITREETH %,

(8) fAEHIFIM S LTI 3 2 958
FUER IV, ROMEBEFIHA SN TEZELRH D, AARICENTIE, B
BRRICT > FEECT Y o MEPSEA S, U, UERAMN THE S D X
INTpolz, ZO%, EGEH, FEAMOCAERH L LTRAIFHIATND,

(9) fEtD LMY 5 HIH
MoEmaid, FE P L=V ROEXN D ER, fEE L TEZEICHM S
ﬂ‘(b\éo

(10) 77 M OHEBHBE S 2 HIBR 32 S B85 5 HIH
MR oIS THY . MRIZEE TEDATWA D, A E R
(ZHERE S B BikE LA S5 ATREME IR < . - O EBUSIZ AR O/ 23 BT
%% (OECD, 2003), UXHEREIZMEFRE S IR 25 BICP F LT, FE-ORIRME T
TN ERMBENTEY, SOICHEREN 10CICE L, WELRKDSEEELED
FTHIELRWZD, ZOL PHEKNIRETIIER LIEET S (B, 1987, H4T,
2001),

(11) EkxfEOFFEABEEYE OAEIZEET 5 FIH
FyEva ot LTT 4> b (Z maysssp. mexicana) KON~ U 74
7 KNE(Tripsacum spp)iid 203, 2 LTI W TH EABIEEWE OFEA
PEDN D B & 9 JAEIL RV,
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4 X7 Z—|ZElT5HHEH
(1) AFRLOHRIZET 5 HFIH
DAS1131 U Er avOEHIZHVWLNTZEAMN T 7 2 I N PHP88492 I,
77 asr 7 U7 A (Rhizobium radiobacter (Agrobacterium tumefaciens) )
HHRDTT A KN pSB1l ODHUEMBE AT F /)~ A ¥ VLRI (spo) %
£ pBinl9 O/l E 7z, 7T A X F pSB11 &1 pBinl9 O A% 23 K& OV
REIFHA LN E RS> TN D,

(2) MEIZET 54HE
AT A3 K PHP88492 MG JEAiSIL 18,024bp TH 5,
77 A X N PHP88492 O i 41|, HiI[REEZGIWrEAL, MERER, £ OHR
K OMEREIZH 00T > TR Y . RO FERT-ABE 2 EA T D HEERYITE
FN TR,

(3) FAIMMEICRE S 5 FHIH
BAHZZ 23 F PHP88492 DAVEASHIIZIZ, MMAEMZ H W THHE T T A
R 2P S D BRICH W AEME AR T )~ A ¥ TS T (spe) D3FHA
AENTWD, ZO8EBTE2E0IVERKEIT DAS1131 FVEra v HIZEAS
nTnune kﬁ%ﬁ ENTWVD

(4) fEEMEICRIT 5 HIE
AT A K PHP88492 (21X, 18 MM LM DAY MREEZ FREE T 5
AT E EA TR,

(5) fEFEMRAFMEICET 52 5H
A7 A F PHP88492 DAMVERSEIKIZ & F 152 T OB+ DMEE LN
HENIENTEY, MY, FESETOWEMAERRELE TH85 25 ER0, 51
DAS1131 hwEwaH|ZIE, L OMEEESGRIVERERITBEA STV
WZ EDHER STV D

(6) FEAZ Z—DOIERRFIEICET 5 HH
HAHZZ2 A2 K PHP88492 &, 7 7 u "7 7 U v A (Rhizobium
radiobacter ( Agrobacterium tumefacjens) ) HEHEXkoO ST A IR
pSB11 OHAME AXRT F ) ~ A ¥ Ui EG 1 (SpC) Z > pBinl9
ANISR (R Ty gV el

(7) FEBART X —DI5 E~OFFANFIEK ONLE BT 2 FIH
AT A3 F PHP88492 DfEE~DE AL, 77 a5 ) o LhEickD
1To7-, FFfZ5 (2) ICie#k L7z,



5 AR FIZET29H
(1) BEHAICEET 5 HIH

O AW, BHREOSHEICEET 25 I
UTFORIZ, BAINTELFOLT, O OEEZ R,
170 #*1
LIS Hi 3k Hene
crylDa2 BinTRBL A& > k
ubiZM1 FUER Y (Z| 22X FUBRTOT BE—X —fEE,
Tue—4— mays)
bV 5 UTR ;;S):e nay (Z :L(LII:T;% ViR 0 5 I FH AR 68
ubiZM1 fyERIY (Z|2EXTUVERLBETOA Y e K,
A har mays)
+8EF D7 T LG | 5% CrylDa2 A HE Z a2 — N4 5 8Ix
W2 crylDa2 IS s
(B. thuringiensis)
ubiZM1 FoEtoay (Z|a2exFr@nfos— 3—F—Ei,
A —IR—H— mays)
dgt-28 epsps BAn T HBL & > b
ubiZM1 ke nay (Z|abvXRFodafrorat—Z—mEk,
a4 — mays) )
ML 5 UTR ;;S):E nay (Z :L(LII:T;% VAR O 5 IR 6E ik
ubiZM1 hyEr a2y (Z|2EXFFUVBETOA Y N U,
A bR mays)
TEEh D 7T AL | DGT-28 EPSPS 72 A HE % 22— NI 5 # (s
HHEE (S, sviceus) .
dgt-28 epsps 77T WSR2 1L Brassica 3 O BE kARG 15
(Brassica napus L. | X7'F R&a— KT 585N EEND,
K N Brassica rapa)
ubiZM1 U ER Y (Z |2 FUBETFOX— I x—F —fHEHk,
F—=IF—F— | mays)
© LMY 59HHE
« WK crylDa2 Bin T O 5K CH 5 B. thuringiensis |3 FIEFIFEST D7
T ALGHEMETHY, APREELE L TCINETIZEZRIFERNINA TS, &
175 ~ R UK B FEA~DOIFIREIEITRE O 5 TR0,

. dgt-28 epsps BT DUGIRTH D S sviceus 1. HIEFILAFEL,
kK O 5t 29 R ME LS STV 72 W OECD, 1999), B. napus L.



180

185

190

195

200

205
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215

(2)

KO B. rapald7 7 7 FRHZE L. MIHLFEIZIIE PR O OB H F R
TR E T vay ) b— Mg ENS (Eskin and Przybylski, 2003) , =
NHEDOERIZOWVWTREDKEZM =T OICMERENE Z b, BiE
TRV I BE MK 7 v a3y b— FOMFEPFEE S TWD (OGTR,
2011), 728, B. napus L.} B. rapa \ZH¥7 5 F A 78K EGELTF R
IZIERRIRA~OERFICOI SN D720, T EKRIHEY OREHRICEEE K&
[E 35 BNl = /A

BA O A G IEICET 5 FHIHE
DNA OfE E~DE AL, 77 ax7 7 U 7 A DAt13192 ¥ (Merlo et al., 2012)

EHNWTT 7an"r 7 )y MEIZEVITo T,

WA T A3 F PHP88492 #4577 /a5 U v A%, f5E B104 RHED

RARICHERE L, &L, 20Kk, REAZ VRIS — KT Z7axr7) Yy
LBREAOHEME IN =) VATRM U TR A2 REETLZLICLD,
DNA MEAINT-EEZ2®E K Lz, WEEHAL, TOHRE Lz, Z0% 11§
K TO AL & B104 24K L C T1 &2 BFR LTm, MRl O %503 T1 A%
PR LT, WInottfd PCR EIC LY BHERE T2 HA I TV SR
gtk L T,

(3)

(4)

HEICEE T 29
O FuE'—F—|lBTHHEE

2 crylDa2 &R E I v b RO det-28 epsps BB & v ML,
FTET T HRD ublM1 Ve E—X —MEH STV 5,

@ H—Ix—X—|ZHTDHEHE
2 crylDa2 &R E I v b RO det-28 epsps BInF3B A& v ML,
c7EBRaATVHERD ublZM1 % — I X —X—RMEHA I TW5D,

@ BEmofEEILES 2SRV L ICET 5 FIE
AT A3 K PHP88492 124 ENHLETOREEFDOMEEITHG NS
TR, BBHmoR EHERY 23 £ 720,

PEEICET 5 $IH
LLFICEANBIR T OWEL =T,
- % crylDa2 &is+

%2 CrylDa2 7-AHEEZRELT 5, Y%l ABEIR ENERTHLIRED
FavHBROFR LIRS D2 BRICF RIS S L, 5 LR
faZzEd %, 7eB, && CrylDa2 7mAHEEZRAWIRBERBOMKEND, &
7% CrylDa2 7= A BEIX R FEMN 7 Cry A RE (CrylAb A HE. Cry2Ab 7=
AEE., Vip3Aa A HEK QX CrylF A HE) PG TR TR D%
BIRIZHERT A ERREBINTVAS,
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225

230

235

240

245

250

255

260

- dgt-28 epsps Bin

DGT-28 EPSPS 7=AHEZRHT 5H, YA HBEITIARART ) —LELE
VEEL 3R ABR TR IMND 5 ) — L L E LT R IEE-3-U UER DR R
REWM AT 5, FUER IR AET HNEME EPSPS 72 A FE & I3ER D |

DGT-28 EPSPS 7= A HEIIBREA 7 U A — boxt L CHREEZMETH Y | BRE

K7 VRS — ML OBAEEEEZZ T T VX IMERPEET S/, AR
ZbhUEOaVIIRER YR — FOEFETFTCHEFTLIZENTE S, £
7=. DGT-28 EPSPS 7= A HE Ofihiizh=21IBEFn @ 77V A4 — N IEE= M EPSPS
BB EFRBELL ETH S (Griffin et al, 2021)

(5) fipfEIzp4 5 HmE
EAH T T A 32 F PHP88492 mffi A DNA I DI M 1% 12,664bp THV . =
DOYFIEFFN MR EEORKE S LOHRTHAS N TH D, ALLI LTS
ETCOBI T a—= 731, BRI OBIEFOIREBADRWN L D Hifb T
W5,

(6):E~ﬁmﬁﬁé$@

WAL — 2 o —12 L D047 (Southern by Sequencing (SbS) Z3#T) Dk,
DMﬂm1kv%u:/@&/ADNA$ I PHP88492 Hikdfds & L THiA
DNA fHI7Z IR 1 a2 B —fAINTWD Z LR ST,

Fo. BFoOHAICLY huEo aNEROBEMO B FRES TN
N E bR S LT,

(7) ZEMICET 5EHE
DAS1131 hUER aVICEAINTLERTOBRRICEBT 2 ZEMEEHRT 572
B, 5 HROEME D L7=4 2 5 DNA Z#HWTHHF o7 ey Myt x24T -
7o TORER, BEABGBFAEBERICOIZVZELTEBLTWD Z & DR
i,

(8) FELEAL, FBIRFHI L OFBLEIZBI T 5
DAS1131 F UV E B 2 UIZEBITH%E CrylDa2 7- A HE. DGT-28 EPSPS 7- A
HEOEAEEZ ELISA (BICXVHE LTz, ZO/RE, WInOTEAHE L oz

1T T2 TOMBICB W TEANMR SN,

(9) PiEwEmE~—h —BIE T OREMNICET % FIH
HAHT 7 A3 N PHP88492 DAMVEFSHHIIZIX, MAEME AW THE T T A3
N2 S5 BICHWTEIEME AR F )~ A VU MMEBR T (spe) DFA
AENTWS, ZO~v—h—BEFICo0WTiE, SbS S#ric X v . DAS1131 ~

T a PCHAAETN TV RN ERERENTWS



265

270

275
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285

290

295

300

(10) kDA —TF2 V) —F 4 2 77 L— ADOHFEW QN F DL E K O 0 Al ek
(B4 % HIH
DAS1131 bt A ST DNA KOFORERSIO4—T ) —F
47 7L —ALOORP)ZFARDLI-ZOKIEa Fuohbkilba R F£T8 7 /L E
DT F KEa—RKT% ORF 2% L7-, TOEE 723 fHd> ORF M Xz
2. Z3s ORFIZHOWTC, BEFEOFME- A FE & FFEPEITERD Bz o7z,

6 FHELZKICEE T 5
(1) $H#2z DNA#AEIC LD Hriz IOEA SN HEICE T % FI
DMﬂw1b?%m:/$ X, ASNTEEBEFICK YV EZE CrylDa2 =AH
. DGT-28 EPSPS 7= A HENELE SN D,

Eﬁ CrylDa2 70 A HEIX, EAVE RO G FRHIRICAAAET D R RE R
WZREE L. TG R MR BIE S S, 2oL VEEDTF a v HRE IR
&M RT,

DGT-28 EPSPS 7-A HEIZ FvEr a N1 52N EPSPS -A 88
ey | BREA| 7V RV — Mt L CHEEZMETH D @%ﬂﬁ)fﬁ~h;
LA ELZZ TV IARPEET 720, BREAIMMEZ R,

(2) BT EWO@FMEICET 5 HIHE

W2 CrylDa2 7-AHE M X DGT-EPSPS - A HE &, BEEmME-ABE & O

FIMEZ2 e 2729, UniprotKB/Swiss-Prot FlE7-ABET — X X—ZXA & HW\T,
BLASTP (version 2.10.0+) (2X 27 I/ BESIMREEZIT -T2,

ZORER, WTFNOTAREIZ O T HEEMEET A RE & ORIZHEFEMITR
O HNIRNo T,

72k, W& CrylDa2 mAHBEDHEKBR AT 8T AIHOWT, FavH, avF
2UH, ANFH, TIABTe ALK AVHD 5 H 16 FEOAEMFEICKT 5
EMRREIZ L VM L7z, ZO/ER, WA CrylDa2 A BHEIZK LT, FrEDOF
a VHBRROLADESZM A RT 2 ENER I, FHMEICHW-Fa vERRD
T, YAIRKEOZ T F a oRHZET 2 BB TSR MR S vz,

(3) BB TEEY OB F B 53 D sz PE I B3 5 SR

% CrylDa2 7= A HEIZOW T, {HIbHRER (N THW®RLOIGR) |
INBSLER sz PR BR 2 1T > T2, & DR, %mrﬁ%:owTiAI%ﬁSﬂm>
ST C 30 M&IZIE. 28 CrylDA2 7= A FE D4y 1849 68kDa M/ RILiH %k
L7, 60 53% £ T 5 kDa L/LTOD%E%C@/\/ RO NI, EDOTDEE
CrylDa2 7-A HE %Aiﬁmfl TRVALER U7=%% . foe\\ T AN LIGIR CARLER L 7= 4
R, 30 BLUMNIITZZRITIE LS D Z &3 fER S vz,

N TG 8T C ORI Tl 125 68 kDa 04 CrylDa2 7= A HE 1355 B

G 30 M THAKTHHDOD, %k&ai@%ﬁ_mémn/kﬁmﬁzmmaui
DB DN RiE 60 R CTht Sz, £7=. 75 CLU EOMBVLEE A Nz 725
a. B E DT a v BEROBSERIINUE CrylDa2 ZAHEEZEE L7z

.10.



305

310

315

320

325

330

335

340

BEDOBEREFRREE TIKT Lz, 7B, KRB Pseudomonas fluorescens
THE LW CrylDa2 ZABREZHWTEY . Y%A BHE,N DAS1131 bv
ERaAVHEROTEARELRIETH D Z LITHREATH D,

DGT-28 EPSPS 7= A HBEIZOWTIEIEbMRER (N THBRLEOGKR) | InEL
SRR E1T o7, TORE., HEERBRIZOWTIZATEHK STCOLRIET
T 30 #1#121X. DGT-28 EPSPS 7= A HE D4y 18K 45kDa O/ RITiEK LT
2N, 60 b ET 5 kDa LFOBEH O FRED LN, D= DGT-28
EPSPS /- /A HEZ# AN LTHIET 2 0 MME L=, #HiV > CA IR T L7555,
30 LANIZITZERICHIE END Z & DR S v,

N LR 87°CDEAE T Tldsy 1849 45 kDa @ DGT-28 EPSPS 7= A B It
BAtG 30 M LINICIEE Lz, £7-. 25 CTMBVLEL L 72384, FEmEs S b (R4
DOEEFIEEZ R LT, 3TCOMBVLEE 2 N 2 -6 . T OBHEEMNIT 33.4%F
TIKF L., 50CLL EDOMBVLEE CREFRIEME IR SN o7z, B, KRB
X E coli THEPFELT- DGT-28 EPSPS 7-AHEAZHWTEY, Y- A HEN
DAS1131 hUEuv avHKRDOTLAHELF%ETH D Z L ITMRFEATH D,

(4) BfsAPEYONHREE ~ORBIZB T 5 91

Cry A HENERIEEZAET 22 E2nmTHEZT R, Lo T, &E
CrylDa2 7= A HE M E EORBRICHEEL KFT At bRn e EX 65,

DGT-28 EPSPS 7-AHENa— R34 5 EPSPS ImAHEIIHERT X /BEOE
AR ORIFMA (2 A IWE) 24T 5 U I EREKICE T 2 AlEE Tl
WETRIZENTERY ., @O 40 {0 EPSPS 7- A FE 24T 2 i is i c
BWTH, HEERYOFTERET 2 BENBENCAERIN TN Z EnsEShn
TWb, Mz 7T, DGT-28 EPSPS 7= A HE O FRIL, hyERavRNET D
WAEME DGT-28 EPSPS 7 A HE OB RD 4 5D 1 RETH L Z & 026, DGT-
28 EPSPS 7= A HEDBEANIZ L FHFEKRT 2 7 BRINEENZ AR T 5 rTREME IRV &
EZ N, BB, INOOEBEUSMC Y F I EPSPS mARE L RIET D 2
EMHBILTWDD, ZORISMEIT T F IME-3-V U8 & DO USTEDHKI 200 47D 1
Thy, AEANTEE L L TRIGT DATREMITMmO TEY, 7. DGT-28
EPSPS 7= A H'EIE, BREHIZ VR — MIFEEZMETH D LML, #EEIC HI%
REAIC B EPSPS 7-ARE EHELIL B0, [H—DEAMEEZ >, Lizdio
T, DGT-28 EPSPS 7= A HE M E EOMRBHRICHEZ KT T ARV &5 2
YA

(5) fEELDERITET LHH

DAS1131 FUERa Y ROEEOIHMELZ PV ER 2 L OXEK OFEIZDON
T, EERERS. IRIEEMEL., 7 2 VB, I TV, EX I VEADH
EAEPIEEDBE O 21T o708 2 A, MEtFHIARBREDPRBO LN LD H -
oD, Ot LTc B TORIZIB W T, W I IE R 2E Tl O Z B o & N 3
LHMEDOHFHPHNTH - 72, TN D DOMENL I EL 52 THWD EITEZD
QAR

- 1 1 -



(6) ARICET D 4EF L OHEIERE JICEE 3 5 FIA
345 TN ETICE L ESERERICB W T, DAS1131 Ut o o CIEH#AZ b
ETravEORIZ, AR IT DAL K OEFERE /1 D ZRITFED o Tz,

(7) HE1FKOMEAERE 71 OFIBRIZ B 5 HI1AH
DAS1131 FruEwm s LIEMAZ F U I IIBWT, AFEKOBEGREE O
350 FIPRERICEE L CTHED 0 I 720,

(8) RiE IEICEd 5 HHE
DAS1131 F¥Ema Y kD hyEn ol FEAC. WERBGEE (HhE)

355 B2 WIbIbR (V2R T BREAIOMEM) e, Frvtrmar it st o0k
DIETRE LS LD,

(9) AMENCER T DRI EIZEIT 5 FIH

iy
aup
Tt
=

H Y H G KR AFE A HGH o

2022 1 6| e | o i e bR (EFSA)
360
(10) e, BRER OGBS %
DAS1131 hruEtnavTiE, BENOABTHOREERIZBNT, EiET5
365 F o v HERDBRO D OEAE SRR SN 5= & R OREH 2 U Ak —
Mok B MEE TR TTRER = & AR x . BIGHIEITRERD b e D o L A
AN

.12.



370

375

380

385

390

395

400

405

(11) FEORYE R OVERFIEICEE T 5 IR
PERD bR a v EAEITR, BB, mEOEMEEZ hUERr a2 B104 A
FOEA K OGRERIZMHE A L7 DAS1131 vt a v OFMAROFE-IIRE I T
WA,

7 20156 EFTIZHBIT2ERNC LV fAEIOZ2MICBET 25 ARG TV
AlE. WIZEIT 28R ERD 5 b LEARRER O RS B9 5 HIE
M LR,

IV i R

Fa v BERBEIMELORREAR 7Y R — e S vEr 2> (DAS1131) (oW
T, [H#z DNA s e & ORI o 22 2V B 2 MR O Ffe) (2D
TEE LR, Ak L TEIT 2FEE~0ZE EOREIZ /2 &l LT,

V. ZEI MO EE L

255 ik

AFSI. (2021). Agriculture and Food Systems Institute Crop Composition Database
(Version 8.0).

(https://www.cropcomposition.org/ ).

Accessed on April 13th, 2021.

Ainley, W.M., Sastry-Dent, L., Welter, M.E., Murray, M.G., Zeitler, B., Amora, R.,
Corbin, D.R., Miles, R.R., Arnold, N.L.,Strange, T.L., Simpson, M.A., Cao, Z.,
Carroll, C., Pawelczak, K.S., Blue, R., West, K., Rowland, L.M., Perkins, D., Samuel,
P., Dewes, C.M., Shen, L., Sriram, S., Evans, S.L., Rebar, E.J., Zhang, L., Gregory,
P.D., Urnov, F.D., Webb, S.R. and Petolino, J.F. (2013). Trait stacking via targeted
genome editing. Plant Biotechnology Journal. 11: 1126-1134.

Ainley, W.M., Blue, R.C., Murray, M.G., Corbin, D.R., Miles, R.R. and Webb, S.R.
(2018). Engineered landing pads for gene targeting in plants. US Patent. Patent No.
US 10160975.

Baxevanis, A.D. (2005). “Assessing pairwise sequence similarity: BLAST and
FASTA” . Bioinformatics: A practical guide to the analysis of genes and proteins,
3rd edition. Baxevanis, A.D. and Ouellette, B.F.F. eds. John Wiley & Sons, Inc.
pp.295-324.

Brink, K., Anitha, S., Beatty, M., Anderson, J.A., Lyon, M., Weaver, J. and Dietrich,
N. (2019). Comparison of Southern-by-Sequencing (SbS™) technology and Southern

.13.



410

415

420

425

430

435

440

445

10

11

12

13

14

Blot Analysis for Molecular Characterization of Genetically Modified Crops. Journal
of Regulatory Science. 7: 1-14.

CFIA. (1994). The biology of Zea mays (L.) (Maize).
(http://www.inspection.gc.ca/plants/plants-with-novel-traits/applicants/directive-
94-08/biology-documents/zea-mays-1-/eng/1330985739405/1330985818367).
Accessed on June 9th, 2022.

Christensen, A.H., Sharrock, R.A. and Quail, P.H. (1992). Maize polyubiquitin
genes: structure, thermal perturbation of expression and transcript splicing, and
promoter activity following transfer to protoplasts by electroporation. Plant
Molecular Biology. 18: 675-689.

CODEX. (2019). Codex standard for named vegetable oils. Codex Alimentarius
Commission. CODEX-STAN 210-1999.

Cong, B., Maxwell, C., Luck, S., Vespestad, D., Richard, K., Mickelson, J. and
Zhong, C. (2015). Genotypic and Environmental Impact on Natural Variation of
Nutrient Composition in 50 Non Genetically Modified Commercial Maize Hybrids
in North America. Journal of Agricultural and Food Chemistry. 63: 5321-5334.

Eskin, N., Przybylski, R. (2003). Rape Seed Oil/Canola. In Encyclopedia of Food
Sciences and Nutrition, Ed 2nd. Academic Press.

Fling, M.E., Kopf, J. and Richards, C. (1985). Nucleotide sequence of the transposon
Tn7 gene encoding an aminoglycoside-modifying enzyme, 3" (9)-O
nucleotidyltransferase. Nucleic Acids Research. 13: 7095-7106.

Griffin, S.L., Chekan, J.R., Lira, J.M., Robinson, A.E., Yerkes, C.N., Siehl, D.L.,
Wright, T.R., Nair, S.K. and Cicchillo, R.M. (2021). Characterization of a
Glyphosate-Tolerant Enzyme from Streptomyces svecius: A Distinct Class of 5-

Enolpyruvylshikimate-3-phosphate Synthases. Journal of Agricultural and Food
Chemistry. 69(17):5096-5104.

Gruys, K.J., Walker, M.C. and Sikorski, J.A. (1992). Substrate synergism and the
steady-state kinetic reaction mechanism for EPSP synthase from FEshcherichia coli.

Biochemistry. 31(24):5534-5544.

Hartley, J.L., Temple, G.F. and Brasch, M.A. (2000). DNA cloning using in vitro
site-specific recombination. Genome Research. 10: 1788-1795.

.14.



450

455

460

465

470

475

480

485

490

15

16

17

18

19

20

21

22

23

Herrmann, Klaus M. (1983). “The common aromatic biosynthetic pathway”. Amino
Acids: Biosynthesis and Genetic Regulation. Herrmann, K.; Somerville, R. eds.,
Addison-Wesley Publishing Co. 301-322.

Katzen, F. (2007). Gateway® recombinational cloning: a biological operating system.
Expert Opinion on Drug Discovery. 2: 571-589.

Komari, T., Hiei, Y., Saito, Y., Murai, N. and Kumashiro, T. (1996). Vectors
carrying two separate T-DNAs for co-transformation of higher plants mediated by
Agrobacterium tumefaciens and segregation of transformants free from selection
markers. The Plant Journal. 10: 165-174.

Kumar, S., Gupta, M. and Alabed, D. (2017). Use of a Maize Untranslated Region
for Transgene Expression in Plants. US Patent. Patent No. US 9688996.

Lira, J. M., Cicchillo, R.M., Yerkes, C. and Robinson, A.E. (2013). Glyphosate
Resistant Plants and Associated Methods. World Intellectual Property
Organization. Patent No. WO 2013116700.

Lundry, D.R., Burns, J.A., Nemeth, M.A. and Riordan, S.G. (2013). Composition of
Grain and Forage from Insect-Protected and Herbicide-Tolerant Corn, MON 89034
x TC1507 x MON 88017 x DAS-59122-7 (SmartStax), Is Equivalent to That of
Conventional Corn (Zea mays L.). Journal of Agricultural and Food Chemistry. 61:
1991-1998.

Merlo, D.J., Russell, S.M., Retallack, D., Woosley, A., Meade, T. and Narva, K.E.
(2012). Strains of agrobacterium modified to increase plant transformation
frequency. World Intellectual Property Organization. Patent No. WO 2012/016222.

OECD. (1999). Series on harmonization of regulatory oversight in biotechnology
No.10. Consensus document on general information concerning the genes and their
enzymes that confer tolerance to glyphosate herbicide. ENV/JM/MONO(99)9.

OECD. (2002). Consensus document on compositional considerations for new
varieties of maize (Zea mays): Key food and feed nutrients, anti-nutrients and
secondary plant metabolites. Series on the safety of novel foods and feeds, No. 6.
Organisation for economic co-operation and development. ENV/JM/MONO (2002)
25.

(http://www.oecd.org/science/biosafety-biotrack/46815196.pdf).

Accessed on June 23th, 2021.

- 1 5 -



495

500

505

510

515

520

525

530

24

25

26

27

28

29

30

31

32

OECD. (2003). Consensus document on the biology of Zea mays subsp. mays (Maize).
Series on harmonisation of regulatory oversight in biotechnology, No. 27.
Organisation for economic co-operation and development. ENV/JM/MONO (2003)11.
(http://www.oecd.org/science/biosafety-biotrack/46815758.pdf).

Accessed on June 23th, 2021.

OECD. (2007). Consensus document on safety information on transgenic plants
expressing Bacillus thuringiensis - derived insect control proteins. Series on
Harmonisation of Regulatory Oversight in Biotechnology, No.42. Organisation for
economic co-operation and development. ENV/JM/MONO(2007)14.

OGTR. (2011). The Biology of Brassica napus L. (canola). Office of the Gene
Technology Regulator.

Peralta, E.G., Hellmiss, R. and Ream, W. (1986). Overdrive, a T-DNA transmission
enhancer on the A. tumefaciens tumour-inducing plasmid. The EMBO Journal. 5:
1137-1142.

Smart, C.C., Johdnning, D., Miiller, G. and Amrhein, N. (1985). Selective
overproduction of 5-enol-pyruvylshikimic acid 3-phosphate synthase in a plant cell
culture which tolerates high doses of the herbicide glyphosate. Journal of Biological
Chemistry. 260(30): 16338-16346.

Tan, S.Y., Sheets, J.J., Glancy, T., Woosley, A.T., Worden, S.E., Alabed, D., Burton,
S., McLaughlin, K.C., Narva, K.E. and Meade, T. (2018). Cry1d for Controlling Corn
Earworm. US Patent. Patent No. US 9890390.

PR, (2005). b ER I —EE - (b, Rk - BB OINE - FIUH—. B SUR.
pp.56-59, p.99, p.122, p.257, pp.324-327.

US EPA. (1998). Reregistration Eligibility Decision (RED): Bacillus thuringiensis.
United States Environmental Protection Agency. EPA738-R-98-004.
(http://www.epa.gov/oppsrrd1/REDs/0247.pdf).

Accessed on June 9tk 2022.

US EPA. (2001). Biopesticides registration action document: Bacillus thuringiensis
(Bt) plant-incorporated protectants (October 15, 2001). United States
Environmental Protection Agency.

(http://www3.epa.gov/pesticides/chem search/reg actions/pip/bt brad.htm).
Accessed on June 9tk 2022.

.16.



535

540

545

550

555

560

565

33

34

35

36

Watson, S.A. (1982). “Corn: amazing maize. general properties” . CRC handbook
of processing and utilization in agriculture. Volume II. Wolff, I.A. eds. CRC Press
Inc., Boca Raton. pp.3-29.

Weiss, U. and Edwards, J.M. (1980). “Regulation of the shikimate pathway”. The
biosynthesis of aromatic compounds, New York : John Wiley. 287-301.

M. (2021). M¥4AE S Hiat.
(http://www.customs.go.jp/toukei/info/index.htm).
Accessed on June 9tk 2022.

Zastrow-Hayes, G.M., Lin, H., Sigmund, A.L., Hoffman, J.L., Alarcon, C.M., Hayes,
K.R., Richmond, T.A., Jeddeloh, J.A., May, G.D. and Beatty, M.K. (2015). Southern-
by-Sequencing: A robust screening approach for molecular characterization of
genetically modified crops. The Plant Genome. 8: 1-15.

5 (Hagaiet )

10

11

Nutrient Composition of an Herbicide-Treated Maize Line Containing Event DAS-
?1131-3 (STUDY ID: PHI-2020-021/021).

U E w3 R R O ORER Ay SR — B

Description and Sequence of the T-DNA Region from Plasmid PHP88492 (STUDY
ID: PHI-2020-140).

Cry1Da2 Binding Data Summary (STUDY ID: PHI-R018-Y23).
Spectrum of Activity and Non-Target Organism Analysis.

Southern-by-Sequencing Analysis of the T1 Generation of DAS-01131-3 Maize
(STUDY ID: PHI-2021-044).

Sequence Characterization of Insert and Flanking Genomic Regions of DAS-0J1131-
3 Maize (STUDY ID: PHI-2020-173).

Characterization of the Genomic Border Regions of Maize Event DAS-01131-3
(STUDY ID: PHI-2021-171/230).

Characterization of DAS-01131-3 Maize for Insertion Stability in Five Generations
Using Southern Blot Analysis (SYUDY ID: PHI-2021-051).

Expressed Trait Protein Concentration of a Maize Line Containing Event DAS-
?1131-3 (STUDY ID: PHI-2020-019/700).

Reading Frame Analysis at the Insertion Site of Maize Event DAS-01131-3

- 1 7 -



570

575

580

585

590

595

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(STUDY ID: PHI-2021-173/225).

Characterization of CrylDa2 Protein Derived from DAS-@1131-3 Maize (STUDY
ID: PHI-2021-148).

Characterization of CrylDa2 Protein Derived from a Microbial Expression System
(STUDY ID: PHI-2020-28).

Comparison of CrylDaZ2 in planta and Microbially Produced Cryl1Da2 Proteins by
in silico Pepsin Digestion (STUDY ID: PHI-2021-242).

Characterization of DGT-28 EPSPS Protein Derived from DAS-01131-3 Maize
(STUDY ID: PHI-2021-151).

Characterization of DGT-28 EPSPS Protein Lot PCF-0054 Derived from a Microbial
Expression System (STUDY ID: PHI-2021-049).

Comparison of in planta DGT-28 EPSPS and Microbially Produced DGT-28 EPSPS
Proteins by in silico Pepsin Digestion (STUDY ID: PHI-2021-243).

Characterization of the In Vitro Pepsin Resistance of Cryl1Da2 Using SDS-PAGE and
Western Blot Analysis (STUDY ID: PHI-2021-098).

Characterization of CrylDa2 Following In Vitro Pepsin and Sequential Pancreatin
Digestion Using SDS-PAGE Analysis (STUDY ID: PHI-2021-100).

Characterization of the In Vitro Pepsin Resistance of DGT-28 EPSPS Using SDS-PAGE
and Western Blot Analysis (STUDY ID: PHI-2021-099).

Characterization of DGT-28 EPSPS Following In Vitro Pepsin and Sequential
Pancreatin Digestion Using SDS-PAGE Analysis (STUDY ID: PHI-2021-102).

Characterization of the In Vitro Pancreatin Resistance of CrylDa2 Using SDS-PAGE
and Western Blot Analysis (STUDY ID: PHI-2021-101).

Characterization of the In Vitro Pancreatin Resistance of DGT-28 EPSPS Using SDS-
PAGE and Western Blot Analysis (STUDY ID: PHI-2021-103).

Determination of the Biological Activity of Heat-Treated Cry1Da2 Protein Incorporated
in an Artificial Diet and Fed to Spodoptera frugiperda (STUDY ID: PHI-2021-072).

Determination of the Enzymatic Activity of Heat-Treated DGT-28 EPSPS Protein
(STUDY ID: PHI-2021-145).

.18.





