wo 20227237541 A1 |0 0000 K000 00 OO 0

(12) RREFS1EE

(19) tH 52400 FEAY 4H 40 >
fr B :
43) Efr 27 B =

2022 4 11 B 17 A (17.11.2022)

WIPO I PCT

AR EFRER 1
00O O

(10) EFR A TS
WO 2022/237541 Al

G EfrEFNES:

CI2N 15/82 (2006.01)  AOIH 5/00 (2018.01)
CI2N 9/02 (2006.01)

(1) EfFRRIES: PCT/CN2022/089519

(22) EFRERIEA: 2022 %4 F 27 H (27.04.2022)

(25) HiFIES: e

(26) A HiES: e

(30) LA
202110514749.8  20214F5 12 (12.05.2021) CN

DHEBEA: T A REYHE RKER
T (BEIJING DABEINONG BIOTECHNOLOGY CO.,
LTD.) [CN/CN]; [ Ak 50 17 ¥ v X 13 B [l ph
2% 2 45 B o B ek B 2 B R T B8 A AT AT
4954, Beijing 100193 (CN),

(72) XA A : & I (XIAO, Xiang); T H At 5 1 ¥ JE X
N i s e s S I Ny el s [ P
T.105#%, Beijing 100193 (CN). R K7 (SONG,
Qingfang); ' [F 4t 5 1 g v X |2 B [ 7 % 2 5

100193 (CN). E@BERA (BAO, Xiaoming); ' [F 1t
TV X (R B 25 B A [ A b R 2 B
JEX N T 10544, Beijing 100193 (CN).

(OREBA: L FIAEHHMIRERNKEFR A
F(PEKSUNG INTELLECTUAL PROPERTY LTD.);
o [ b 5T R E X B 305 B KR TR E
BEE16/201 %, Beijing 100083 (CN).

@D FBEE A AETEY, ZRE MMM EER
{R47) : AE, AG, AL, AM, AQ, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW,BY,BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, IT,
M, JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC,
LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH,
PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, WS, ZA, ZM, ZW.

84) I EE (PR F1amH, Zskfg Ml atryhx
{R47) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,

B [ A2 ok BF 22 B2 b X I 10 5 #%, Beijing
100193 (CN). [ & (TAO, Qing);  FH dt = 1li
Vg Ve DX (3 B Pl G % 2 5 B A B Rk R 2 B A
(X L 10 5 #%, Beijing 100193 (CN). T ##I
(YU, Caihong); ' [ -Jb 30 T v Ve [X (5 B el 17 2% 2
B B Al B2 B A6 X I 1105 1%, Beijing

NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXTF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), BKill (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,

(54) Title: USE OF PROTOPORPHYRINOGEN OXIDASE
(54) ZFABTR: Jmnhubh s S LB I i

(57) Abstract: The present invention relates to the use of a protopor-
phyrinogen oxidase. A method for controlling weeds comprises apply-
ing a herbicide containing an effective dose of a PPO inhibitor to a
field in which at least one transgenic plant is present, wherein the trans-
genic plant comprises, in the genome thereof, a polynucleotide sequence
encoding protoporphyrinogen oxidase, and the transgenic plant has re-
duced plant damage and/or has an increased plant yield compared with
other plants that do not have a polynucleotide sequence encoding proto-
porphyrinogen oxidase. The protoporphyrinogen oxidase PPO1-PPO14
of the present invention has a high tolerance to a PPO inhibitor herbi-
cide. In addition, the plants containing the polynucleotide sequence en-
coding protoporphyrinogen oxidase have a strong tolerance to the PPO
inhibitor herbicide, and show high-resistance tolerance to almost all of
4-fold field concentration of oxyfluorfen, saflufenacil and flumioxazin
and 2-fold field concentration of sulfentrazone. Therefore, the protopor-
phyrinogen oxidase has broad application prospects in plants.
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(aclonifen) . "‘*ﬁﬁ:‘lﬁﬁ(bifenox) %%Ll’:ﬁfﬁ(ethoxyfen) A% B+ (chlorintrofen)
A AN AE BB (halosafen) ) ; "B —=¢BAX (FE¥ B (oxadiazon) . ABEEXE
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BE) 5 Wkege X (BUREEE., RRE3E. REs&¥k (saflufenacil) ) ;
ek £ (EZvg FRe (thidiazimin) « %38 78 (fluthiacet) ) ; ==k
B £ (»kvog 2B (azafenidin) . ¥ &% ¥ iz (sulfentrazone) . =% B ¥ B
(carfentrazone) ) ; =283 %X (Trifludimoxazin) ; H A X (H %% F05
(flufenpyr-ethyl) . =% 2 (pyraclonil) ) .
KRB FAE R G ZEC— R Fa“ =N IE—A (FF) R ZT—4A (FF)
(BRE DV —A) o Blde, “—HEEEAFT—HASHEEL (L) . o, K

BEAERA TR O TR SR EM ARG OE I ITEE A
B E, R—AEER, BT E, BEARHRETLIEET, EHR
T, RFERANEE. BRI K,

A KB F R ETR 2R R4 —F R S A PPO 9% 7 % 2 7
BAET, RobhBR AN AESLBERTHE S —35 0T, /r?“‘“#*/r?%
VOB 0 B 75 1 VT 38 1 A ATUR Efn 091 AT F BRI E, Pldn e —#P R 2 A PPO
WpH R R R A AT RLE A, SR E#EE (HPLC) &a#Ex (MS)
/NJ 27‘? ok R B AL BE T 6 A R B SRR N R BB R AR B9 T A2 R B

4o TR RBRAY T AR T4 2 R R0 T AR5 AR,
T%:Jyﬁﬂ%m PPO 4 4| 7| Ik 370 69 &t M SRS B 4L,

AR P RKiEHM, fF. AR MR ZF AR m R

7}"] GG, T BB SRR AR RN REERE, i, T Hba

LRI IUE EFAE R B o Plde, AR ZFR OGN T AR EH 6 5
XE'FZ%«% RS AE K, HM. ﬂ’% HH A 48 4% 3R 4w L 69 TR 3 R AT b ET LR
AR, AT ARSI mie S ST BHATILERNZ, Flde, T
VAL R R 5E A T 6.8 SR AD AR 95 K T IR R A M A& G R 49 DNA 4
Fo9than GRIEH M) Fo T 65520 8 9% K T 1R 2 R AT 4 69 & & i 69 DNA
ST (GTRRHAY) , RBILER R GHED IS RN Z SOFER F
R, P XA A a9 R R AT A R B At BB A 69 B4 F A8 b
Ak, G RBHY., #F. g Rmipak, &tk RS,
AT, AR K@ RER ERERER LR EK, KiZ “TRFEH
AR &R 5 AR AR kbﬁ'ﬁk%#ﬁ%i’iié’ﬂfﬁ | A b 09 45 L R
PR T A A B H KR PR ZR ARG 045, Bl TH
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Y, QW Y, #Hekk, DA K& BT 2R R ZRRER
RGO E. QBE, BHiE. KE. B, A, #E. RN AR,
mE, 2. Fmfildit.

A K49 DNA 5T T AR 4 R8T KR L4 b 77 ik b A5 4h,
HFRAAEET ZRER T DNA 45695 7] (e R4 B3R AL & A T Ea4
SUEAL &) RSP GEhetidn B 4T 48 A R Kozak £H F7)) KA
T DNA #2589 5 7] (e EERERFT)) 9FLT. RAFOLE
ma ik ) @ SEQ ID NO:1-14 A m ey ey R KM F 7 LA £V 88% /57| B —
M. 2V O%FIE—%, £V INRFFIE—%, £V R%F7E—H, £
Y 93% IR, £V 94%FFE—H, BV IS%FINE—E, £V 96%
IR —W, £V 99%F3 B —%, £ 8% 57| Bl—fE Y 9% 7 B
— M &AM DNA 45, R&E&EEG. RiEHFIE—HE LR F I F
—HRRBEAANFIRATIT R, 557 (A LAME) Mk, &F
BRI RERFT (A EAME) &AM FF PR AERGE 2k, AT
Fo 35 Lo 6 T ik B RATUR T A Hsm by BT DA Al R R Tk, XK
% H k4= Myers and Miller(1988)CABIOS 4:11-17 9 5 i%; Smith et al.(1981)
Adv.Appl.Math.2:482 & & 3¢ k 3 H % ; Need eman and
Wunsch(1970)J.Mol.Biol.48:443-453 &9 4 B bxt F ik ; VA& Karlin and Altschul
(1990)Proc.Natl.Acad.Sci.USA 872264 &9 H % , 4= & Karlin and
Altschul(1993)Proc.Natl.Acad.Sci.USA 90:5873-5877 ¥ 69452, *FF & 7 b4k
ST VAR) B X e B AG B I R LT XA R R PGB IR, L R R I T X
B4R T : PC/Gene #2 A ¥ 49 CLUSTAL(A Intelligenetics,Mountain
View,California *T 3% ##); ALLGN #£5 (Ja & 2.0) A% GCG Wisconsin
Genetics Software Package #& A& 10 ¥+ &) GAP. BESTFIT. BLAST. FASTA ¥4
% TFASTA(M Accelrys Inc.,9685 Scranton Road,San Diego,California,USA 3k
o BRI —ME S AT HF — M5 2K A 100,

AA AR PTE A A FBE (oxyfluorfen) , 24§ 2-8-1-G3-T &K -4-s5 4
REL)A-ZRFEAR, ALECLEHEKR, BT RKBREEKATLEFN, F
A3 G AR A PPO 4 H Rk E 7], THRIARILBER. 2E L 2 BIARF 3,
PRAEER AR E .. CARAFBRT AR A ERAE, Ka, 2K, L,
WE. BEH. ANFELERGRE, THLOREZGERRRT, HE,
HE. FEE. ARE, 2RY., AKE, BRI, ALK, FA. BF
EEFetfarg vt 2%,

AEPFPHARARXFNECAA TR 180-720 g ai/ha £ A, O3
190-700 g ai/ha. 250-650 g ai/ha. 300-600 g ai/ha 3 400-500 g ai/ha.
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KR B P BT iR R v A 2 (saflufenacil) , & 48 N'-[2- #-4-&.-5-(3-F #-2,6-
ZEA(ZATF H)-3,6- = A-1QH)-"E" )R F BE]-N-7+ 7 A -N-F A s, A
X AB & B RALIK BAR . B T Moo £ K A4 PPO 475 Flrk 2/, =T Hl a 70%
KOBBAFN A . KRB LIRTAH A58 S et 23, 3t F4. ALS
FeZ R FARMLE, LAAAREGORAEERLLEXRG XEMAR,

AR BT A AR B R B Rk A8 VA 25-100 g aitha 4£ A, 648 30-95
g ai/ha. 40-90 g ai/ha. 50-85 g ai/ha 2 60-80 g ai/ha.

KK OF PR e A E M (Flumioxazin) , A% 2-[7-A&AK-3.4-—F.-3-£,
R-4-(2-7 e £)-2H-1,4- K H°%-6-41-4,5,6,7-19 £ -1H-F "3 "%-1,32H)- =54, 5
T N-F A BB TRk £ 40 F favt B BOKAD PPO 9dl FIIG 2/, FRFAES
50% T Bty F A 48% & F H . T AT T A K56 1 FAE R Ff3
DRI RF, HAETET HEMR, B EEHWRE,

AXAPIAR XA ERAEAERAI L 60-240 g ai/ha £ R, &3
70-220 g ai/ha, 85-200 g ai/ha. 90-185 g ai/ha 2 100-150 g ai/ha.

A KB AR W A 2 i (Sulfentrazone) , & 4% N-(2,4-—#.-5-@4-—#AF
45— F-3-F A-5-FAK-1H-1,2,4- =02 -1- KV R )T s5 Bt e, A4z & @ B,
& T Z ek B £ PPO M4 Rk E/], & ARMAE A 389%. 445% & F7 . T
PIRTRATHEEA, . K2, LAEEm P L4, R, . TRT,
LE, WRE., B, FHF. &RTFF 1 FAEETE2E. RAHEEZRT
¥,

AR F T EA XN E T AR E AL 450-900 g aitha R, 845
500-850g ai/ha. 550-700 g ai/ha. 500-685 g ai/ha & 550-650 g ai/ha.

ARPP, RBAGRERTRAEGW, FAFHEDERZF T4 S Ht
F—BIRFERAZREGFEAT A RFEIE, e KRAURE AR AR ATINT 8,
PP T M % Bk ER A — T AL E WG, iR VR, B, £X
AL CHG, B2V EFEEFE LRI EDS, MWD AN A, SBp
R A A IR ZRF FOEMFRENGORZ GRS, nERE
REHNANET—HRFHAARLARAFARNESIAG. KEHAF KiE “aHg”
A HTME” IRRIE R R, A

KRB BT A A A a8 & & A 48 IR AT B AR A W BT 56 e 64 38 69 &
A, wRERBEEGR. (BHE. @H. AH. &) REAREI RS,

KA R R FAE A 4 a8 & & R AR AR RSN IR IR BT 3 e 6 38 69 & &
SR, destr 2R, T MG EAD KA. B, A F AR ARG
o

AEPAF A atise M&EaRAR AEGmERROGEE T,
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e, b, BARFRERSENTON.. ROEFERNGT O MTF,

Ik, AL Rk R B ER ) S TR T P e R RS A P LT
DEE Yy —frpmmh TRt ARG EG R —2 ki, AR IR T
AR OEERET, S-HEEREARLE L -3-402 58 (EPSPS). ¥+ A/
L REE (GOX). 2HB-N-TE# 48 (GAT). ZHBBLARE. LB Ut
34585 (PAT) . o BRUR, —BRAR Mt SUhe .85 (AAD) . % ¥ & ¥ /e £.5 (DMO) .
A-# K F R ERBR e £ 85 (HPPD). CELILER A8 (ALS) Ffo/&mpné & £
Ea R (P450),

AR P AT R R 4G N- LT R AR AC ey, RexdBm
R4 3 R F5AE AT — AP 5 S B R ER R A AT, EH B
# F O IR T, ROUNDUP® (M A H & I & 6 £ 4 B) .
ROUNDUP®WEATHERMAX (4% 4 47 & 49 £+ 3 ). ROUNDUP®DRY #=
RIVAL® (4f # R 49 ¥+ ). ROUNDUP®GEOFORCE (4F 44 #: &9 %+
B) 42 TOUCHDOWN® (¥4 =% L sk 69 F 54,

A KB P PTG & FH R 48 L 200-1600 g aetha &, B35
250-1600 g ae/ha. 300-1600 g ae/ha. 500-1600 g ae/ha. 800-1500 g ae/ha.
1000-1500 g ae/ha 3% 1200-1500 g ae/ha.

ARAPITA TR LETH, 45 -2 54 [BA(FL)BBLALT
B, MR BrR 3R AL 2T 4548 ARAT — AP A 3 R 0 R 3R B R AT
A,

A B A 2R B s & 2% 24 200-800 g ae/ha 4 B, €L3E 200-750
g ae/ha. 250-700 g ae/ha. 300-700g ae/ha. 350-650 g ae/ha 2 400-600 g ae/ha.

ARPPHMDAEREFLGREZNEMR B ARAERKREGRAEHE KA
THRAAE R, HemimpnfE T B A AR B AR, A RN TR min s 3
Fed K, HHEMAERKERREZR AR GIGEROIEZfotna9m LT o x4z
B, PR BB W AR FF e R fert Bk, M AKFE LR EF QI
T, RAEXZRL S, RYRILESS, W ZRRLED., THRARKRLS
MRER R OB, AN, ML KkFLARERNAELER, 24- 24K
AATE (24-D). 4-F2-FHERXAKL) TBR (MCPA) #=/3% 4- 24-—FK
£3) T (2,4-DB).

A KO BTk <% F & (Dicamba) & 1§ 3,6- = -4R-8 & B & 3,6-— #.-2-
FTEARERFTRALR AL, Lo rRikd, _Hisgd, — Pk, 4
At £ FRAT LHFH &R R T, Banvel®(1E 5 DMA # ). Clarity®
(BASF, 4% DGA #). VEL-58-CS-11™ #= Vanquish® (BASF, %% DGA

#),
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AKKBA P HTR 2,4-D & i, AT HSR A TR ER, LB ER
WAdE B & AT R T ket e x4 65 F. 2,4-D SRR L EA
TR K-Fay M Qe F b R KA R 80R) . BFHBER A
W 2,4-D, BHbiefs B9 REE®R LT @B MT 2,4-D RE 6 LA, 2,4-D
MR — GBI AT RIHEN, —BRRBALEEE SR LARRE
2N

2L e o

AR PIARFARFRGRERNOLEERRT, THERE, L,
C B 3L BR A B 4 ) 7l Fo — 0l B OR 2

AKOAF AR F G FRIREROHERRT, W-ERE, AEalt,
Fadg B R R

ARAPrHREFGERERIELEN, pHIE. AWs 2. #E £ 4A
REH K DMTAR, FHLBLEERERNFE LSENRFR AR ERHZ,

R AP RKIER TR QAR AR IR, Lok EFH) AT 2 M A/ 3R
HE P AT ey MR

AEAFRIEFRGAFEKOFZ —AKRRE. £ DNA HFFTT, “FR
697 FGHEAT o R 69<dE & FVDNA, &35k AR A £69 5 — /M4 69 DNA,
Blde, EARKAP, TAFRAELARG FEEKXEHS T £X KE PPO L H,
% K & PPO & B 545K 4 “ S B 49 DNA,

KA AT RIB BRI RO 34k B ILEE TS X 09 L EAZAE B8R A%
BT RRESY, FRBRIESHRE, OELAFRABTFROGEAR N
o 0ty (Bl defkHBBR), BACMUA—REMTERGAEGE TR TXE
kAR IR A

AR P, SRIERE R AT — e ZRe E TP, &£
ERBROSLENZEEARBTFIBFTRAIEER—FHEEI M. Ak
GiL & G M AYE BB A EAAT R IEMBL ., AR G MR T VA2
ARG EFRAGIERERD] (BleRA5F) , RET UV L EHAY
EEEF P (B4 e cDNA F)

Yo L KK O PR JR oMk R B ALER A9 DNA 5 7)) B T4 A L a4,
Y tm e VABAT F, AR YL TS 6,8 G 2 A RO BT iR R e ik R B AL ER 69 DNA A7)
egra B ALY (3 RBAEY) |, TR T 3T F 4 PPO 4] 7)1 3 R & 4F 69 =T
SR

Y AL K KO BT R R e bk R B AL EE 69 A F 3t T 2 A A PPO 95 %R 3 F
A A R 8G. Gnal KK O BT R o R BB 69 B IR 48 R E S A
Rk, VMRS HIR T IR R AT

RIB“LZIK”, “TKARE O AR KPP T LiE R, He9f 8RR &K
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Aoy RoM. FEREBEEATAERZALAGR Y, TAALARKRELGRES
PG —ANRENRABRBRER AR RARGEGALRG—FHATI
FEDY, ARRARGEGREABRREN. KK 5 KT UK —FF KL 9
WENBRIGEIERNFRESTAEAMFERAR £, Flde, KRG —HE
EWEGIT AT A—FFELS B I RARLAY—FETHABR, XK
FTRBHATELSBRTE GeFaiEibfkit) 54,

AR RET QBRI AR W R ANBOERS T, B4R E, K
A O IE R A AR ST T TR R Nk R B BE A — AR S AR T AL RS
89 )8 2Pk R B ALEE AT Z R 7). AR AR AR Ag ROARBR PR R
RARGIRBEARAR I #doty, ATEAEZ B QAWK T IR F LR
RElik: H AR (G) . AR (A) . HaAkR (V) . &% (L) . HEA
(D) ; &% XREaAR (F) . %Ak (Y) . 288, (W) ; A5
TR AR (M) . FREAR (C) ; #iey: HAKR (1) . #ak (K) . 4
AB (H) ; Biey: RELAR (D) . 248 (B) . R&BE (N) . 54
i (Q) .

H, BAR oM R AR RERNAFTRERFEECKRESHTS
ARG PR R e B B BE A A R R F 7| L5 A KR KPP, =HH%
8, Xk 55 5 K L8 5% SEQ ID NO:29-42 4= SEQ ID NO:62-64 £V K %
85%. 90%. 91%. 92%. 93%. 94%. 95%. 96%. 97%. 98%. 99% X £ K
B REPIR R, KEXARADHAERDRRAIEH LRI SEQ ID
NO:15-28.

AT E O BR LRI T EHT AR TR Z AKX PPO AR A
Eo BRSTREABE—CTHATREEAEBRSFTHRTH AR,
ARHF, dmRAANZIRS TR R AT LB 224, KT YAiX 7
MRS TR BHTHARRL. RANERS TITELANEL
AN, MRS —ANERS T RS —ANBRS T B4 KAAP, H—
MRS T HHE—NBHFRAE F — MR 5T 03 B AZF B8R B AN, R AR
XAANGERSFETHRALAME A RN F % ARG 4E T %
R ATAECAE Z D DL AR A7 S T B K R b 25 & W AR
TAMEER 0 F A RAKAL E EAN . £, 4o B B AAZER F b 2% VLR 4% 6944
€A B A MAL CATVEF LT BT AR TR K B A, M ARIE
NGRS T ERCLANME s AZ 2 EAMEP RSB LT AL HFG, REXHG
BARRATLERAANDFHRIELEM ., A TR TRRBEN G 4R
HA, WERIEREAERT ELHF A5G EANME, DEFEITR R 64 2 B H)
Fo 2 IR BT Re S AR AR E B AR ZE A
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AXWAF, AXBRRGFINRA—BBRYT, ZER>FESETKRE
T R a5 An Al IE BLAY 7 — BAMBR 0T 09 BANE K 4 B 42 2. 123 DNA %
RO & A0 B A E A, Plde, KA 45°C 54T A 6.0xE M4 /A7 4282 44 (SSC)
438, RIG A 50°C &4 T A 2.0xSSC #hik, Xk 53t RATBAARA R AN
Fatl o Plhe, EIRET TP IR E T A O IKE =4 & 4694 2.0xSSC. 50
‘C 2| & L e A% A4 49 0.2xSSC. 50°Co shdl, kP 5P eiR g 47T LR
KRB FEAFHFERL 22T, 52 SGEEHFHNL65C, BREFHFH
RETUMAEERE, ETAALF —ANMEFART G ANTEREKXT. £
W, KEFPTAE A ST R A 6xSSC. 0.5%SDS mik ', £ 65CT 5%
KRR R o R ARG R R R AR FH R, RBEA 2xSSC.
0.1%SDS #= 1xSSC. 0.1%SDS & 38t 1 K.

AEPP, RiBEZRAFFEE A0 TEZRE4TART
RO EBTRAINES, WA LR, IREZFINGLET AL
Bhd (Flde, ¥mih) DNA & RNA + #4748,

W T4 FAATERE, 2R RE 4 DNA 5 2| 5T VA% 45 48 ) 49 & 5 B8R
7)o J*5 A X s g e 4R ) AR K A8 B 69 & & 49 7T K DNA A7) JE 2 K AR AL
RARGERKFR LR TE S DNA 57 @ FEEKKAGTEE N, T«
KEMBG” B2l 2448 @ KBREAAX., $ k. TR EANEE R LR 0%
BRIAT TR FERGFD, TFOERGHRIERNTTHERGH B

RiE “hfeEW” & “FH” ERXRKAPREARARRGE G R/EE (F
MRAEALCEAREE) BAGMIRBLIRNERGRS. TERAKXANE
ORGHEMREFE “HRE” WEAR, A ERAGREZRLEHELET, &
R R ARG KT R AL TR ER (FELHEANLAN A —HAE) 24
RIS RT M, TAGEE A ARAMG AT, EF KRB AEREKEAL
ArE3ER], Kk, KRPHHS MR S ER L5 A28
A KPR . ARG DA tm e LA PPO 44| 7 ik 2 7
By RT M, BPA LAY A Fe i i B RS A A 2 89 PPO M9 MR 2/ A AT
£ K,

AKEAPIHANEAREG R MEOERFZ N TH AP, LOEREGT
Frid 4§ 2 0 & G M ey E R4 o/ h B (52 K&E G M A
WA R K SHHK), TR, REKR, TREGHR., BRY (FHERALRGE
SN DN R T o S

ARPRKBEHREREREEDGFI] ST ERFR, — LIRS
BEHW S BHFRZ N —AR S AN IME S G — AN S AN BR 69 B K Fa/
RifsHoFa| R AT Z R WA R P —ADAREAL B — DR S HFR
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BB, R AT RBAL S BT R RS IR #4618 Z A A3 % 3
BRI PIRAKLBRST ) KK P KIE“RR S HHBR RS K5 R 36 KRR K
A EBHFRAFINRAERAT S THERS T, RTFETKROIERSD KL
B PR R PR BAEEZ — 8 B HMHFR TP (B TREFLGHFE) o o
B RARKAGFLEERTART AE R #se bty o TAEWFHR, Flieid A
TAEA e A KR E (PCR) AR A RXHBARARLE R, THRERY, TLEOE
S RATEEIR ST, PleididfE A2 85T S A a RV RRAL KK
— AR R BB BB T ). B, AR —RHEZOERSTHT
LR S5ZHZHHERYSTEY K4 85%. 90%. 91%. 92%. 93%. 94%.
95%. 96%. 97%. 98%. 99% X £ % 649 /57| B Kk, @it/ 7|5t A2 5 Fo A
Bk B R,

KA FFTHRE O REIBA—FF AL E GBS E TR R MR &8s P
B — A BB AR Bz A — AN R B A FAR R 69 B R SO Ao Fa ) S P R 2
IR BAEE P 8 — AR AL ER ) — AN REANRAR GBI m AT A0 —F
FOR. WARNBZENTREOREMFFNLLW, BPEMNBEELA KL
Bk B eh ok B B BE GG BT A R EYE, BR, BB TR 6 R ek R LR E
PE A/ R R EF AP b R TART UL & FHlde i 15 5 B MR 4£ T AR,
KA 89 —FP Pk R ook R BB 09 £ F M TR B A 5z AT R bR
A AEEG RABR T P09 AN E S KY 88%. 90%. 91%. 92%. 93%. 94%.
95%. 96%. 97%. 98%. 99% X £ % 69/ 3| Bl Rk, #B R EL S 7 bt
R F 5T R . ARG —FE G Ra— £ 4 F % TART R ARRE T A
YEIISARARKZEA, VE 10N Ge6-1040) « VT ESA (Ged, 3.2
A BREEIA) RARKREANZ AN,

IR, Gl KR AT E R oM R AR R C ARG T R b
W IR BACEE F M9 T ARG R ek R B AL ER 09 AR BR B ) BT A B AR AT R L AR 89
BR PP 7| 69 4 34T B m A dn & A B — AP P Ar B G MR . KRB <MEIR”
RABRAFZ R INRAPVAF R E A, Flde, %4 KK TR MR R
B 3R PR B R P otk R BB P 09 T AR 69 R P otk R AL ER 89 BR YT A 5 4
T H A 69 G 50 IR, 7> — P i A B 09 M R 69 S KM R BT &40, T M IR 36
BRET: sTFEB. BERARGERNGRME, STTHAfFF09TH, %
sEAE Ak B R, Pt ToakAe T (flde, B TR R AR LA T K B2
HEL) URKEHRESERA (Blde, FHEERSZEOLE) .

AABHAARAR T #snty, MAREEERABRNG LS ERGTHERE
HEh/ RRARZ AT R R E AT LR AL T RE@BIATL
(A B RAEAELR) EAFS P~ A% PPO &% AR5 69 1% 7] AT % MY
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R, BEE, TUERRAS T HA S AR VUT MG MR AIRE A
HAFH R IE R FERSSREZR AN S ZTE B Qe R
1 EPSPS. GOX. GAT). ¥4 4utt (4= PAT. Bar). LFiLER &85 (ALS)
WEIMER ER A (Geoke ok BR, BBk, =ode®vd, BRARME. B AURR
PR A L w S A B4 AHAS. Csrl. SurA §). RALA A K EF LR ¥
Rl (dedr 85 4% 2 B BE WU R B5-AAD) . 22 R ERHHE (mixFEE
% e £ B-DMO) . 2 itk (4o Bxn). SR & maf L4048 (PDS)
pml R A pute . A R G L R EH 64t (Ge psbA) . s EZE A [ 496
PEIR ) 69 Fub  SF 4-F2 K A 7 BR BRI A E B 4 ) P IR 3R] ot (B HPPD)
st E Wk 5 695t (de CYPT6BL). — R F A XML MRS 5,

TR ZHAE R, BACEREAER S E et R KA 4 A,
K, EEHBAEAESFEERE AT E 28 RAEHBCE (7S
%) RBHELEZERARRE LB OHATRET B ELR ., ZH%
TR AR R R EDUE R A R B AR TR B A 4 AL AU B
Fay ik, PTAMR ZERRABREAT B — A o4 H], 12 B8 B a9 4E A K.
Vo gmah KR AT R Mk R B EE R R B AT R (B R e &
AT AR) B Ao T il i A5 B —VE 4 L B A48 R 2B A= PPO 47 %) Rtk
FH (wCAAER., RERI Rk f Tik) mnE AT ZF B AES
bR S A (A X Z AP PPO 7% I R4 H 69 M et R E 4
) a9isdl, KR IHGE AT ARESH LB RAE XTI R L L%
FHGE RSP RIAER., £ESE R GefEaT. EGATXREHE) P
YA ZFR A A e R (R R Faed R sEE A 2 iR 3 AA)
RAE&HH, TAEAEFTE R AFPHEAES 7 AR EBCGRER T (T
BATRZR AR AT NG, BR\4aE) ) ERKETEBEMFILES LN a1
B ARERN AL,

AR ETREF LA R ERRRE R, BPE AR, AR ZHA
AT F R B R FR . P 5B R R/ AL R R AT R
R etk R A A B 69 AR R B A 69 3B S R S8 FT LA 250 £ 2500 g ae/ha; PPO
R FIREFR (—FRSF) TEEAM 10-1000 g ai/hao X35 A 49 8318 49 %
AR T ARG S48, it Fe3fig,

M ERHF (eBs, BRI R TR H . FLAL RS F T RmkR)
Faff R AFH] Qe lEHIRAREF]) TR ERRL LR ZFH R —FRE AR
FRGASRFER . EEMARERNGEELFALSHERKLNAGEE
M

HAh, TG A K BT R MR A B A B R R TR
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AR S e RS — R SH LTI (el M. BB RN
ribdt ) Sdnd (eRSe 22, AdehmE. ROEWTESRF)
MR AAe, B, KAATHTREURELZFIZFETH B REE
RO R GES R R T ERSMERET E,

XM Bt A VGBI kR S A, KRG EAOFEERRT: @
AENGGRTARL T E B F A REA AL, R R R AT R
AN AR A R AT B ety BT RSE ARG B AR AR BR T D) BT VAR AR AT B A SF AL
DAEFTR AT Ao Blde, B AREANA DKL RHES T
A RAGE LG 8245 fm 5N SR MR 69 3o AR . X SR MR T AR — N L T
%*5m%aﬁ%&ﬁmkk#%%%iﬁyﬁ%&ﬂﬁﬂAo%@,u%
FINAANRT, XANFINTAASESTFHNEAELE (RX) PREAE
MR EAE ORX) Fo X FP 69 & A LR k#ﬂﬂé’w’ﬁﬁ%)&kz\f
Bl &y s T RIESN . BEXRFINTF, TREA 2692 5 N—ANdp 5] AT & 5 AB 1Y
ZHHFROGERNEAE, TR L &R & T2 &K S QLT
AT E A VARG A A R IRALS, F—FINRBHAE, %
BHBRFED) T AL — AN 2 ey H s 5448 Rl 557 E4 R %1
o,

KR OF 2R AL BT IR JB RNk R B AL B 04 B ) 3 PPO #4549
A AT B E R AT AR Ak B AR T AR AT AL 09 K A

ARPPRBERASRIGHBEELWE L@ P A5 — 4
R ) &K by — ﬂﬁ&n%,b%ﬁ&é&ﬂ@%iwyﬁ%&Eﬂ(w,
— A AR R G — A RS G ALK T T A R AR S IR SN AR T
F8 48 A i Gn Ah — A R K B BT R ook R A ILBE R KRB T R oM R A fLEs E
HEREQWSBFR) VAT, ZELBN ZHAFRFINA M EER 4
AT, Z4AL RBw S — A RSB E G R TRAD, 12 R LT At —F
Bt AR Ay Ty ikt RNA #4794, Wﬁﬁii&&iﬁﬁi%&iRNAX*
#AEEE RNA, Q27 RSB ZBHFR AT ERAETURELE, &%
EEV—ATCHESETTFES —ACHHERASRF R, ZEAXAELT
AR —FRARENERIE, BE—F R AL FREXR 6 EHERT M
KAFE. Am, AN, ZEAZENTHEEIAFRY, BF, ZEALZENHT
DNA B TN RARAE TG 2mie b, L LM BT ESFmgs N
HmEmied., EZAXET SBFRA TN EETALEBLRE BT XK
G RBHTFHIERZT, ZehTFRAYSZE I MBREET — 45099
KRV T 5 K3 K. B, BRA T T —HHEFLWARRBEERLETN
B R S ad,
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KEPHET RS RA BB S HER (F—ME bR —
A R B A G B K, T BT A LA PEIR 69 S KA BTN AR BR T AR 48 A T G AL — A
KRB MR IR R COIRE TR R A LB R THRE G4
SHBER) WAL ERENHE S, ZARSES 3 R ITHm LB R
iEARBRE (BPRHT) REBIFRAAEEIE, ZEAEST MERHE,
HhaMhPRER G FRELALER (PLLER) . A—RFERFTEP,
A RGO EBRCAEARARAFLBALT IR, KA LR
MBRLETAQENFR PN/ RAFRABYEHFTRGFFAEELLG S
7,

ZER AR HCEED RSB ZHBFR. KR PR E
IO R T B3, #iEhk, LbF. ¥ETF., ATRFN. ALTF U
B Jo 8 7T AR ok 32 B SR AD P R R o R A ALEE AR R G T 5 7).

TR BT AT T REG BT, RGP TR E ST
RBARE LB RLF I A MmN EITREN R T AT TR
RO RN T ITANERERB T BT HEMNARE LKL BT HTHOLE
{2 IR T, kR T RAMERL T B EF 0 358 & 3-F. 2K Ubi B3 -F. KA GOS2
AR BHTHF. &k, HHPTRAGBHTTAHALEFG BT,
PRz o o) T ) — R AR N B E AR TR FRLF I GELEIKFF
T A M6y e 20 27 (T8 33 % L RNA X33 47 % ), 4= PEP #1088 3 30 F
L, HbPTERAYBHNTTHUGET BT 55T 5 3HF R
FAMGIAEFOR AR BT R LS HBZ TR E R EFR 54264
Git, B FRAETHRLFINGEABREFTAREHTAILERS. 2145
FFRANTHTHOEETRRT, ZHERHLHE M H AR (pinl
Fapinll) e 2K EGBEpHI AR (MPD) &5 3F.

Frif#im Kk (XM iE 5 o RFErr]) REFHAR w42
Hmin B RMIPRE, ST REAR R, TEBEIKT AL FRY, Flde,
AR G5 et ARSI P de @ et SRk, R AR KDEL 4 8 5 7 ¥e. i R
M, X%%mkiﬁ% tEEF AR CTPP & ikt

HATF 57 0K RT,  RNA BFEFFF7, 4= EMCV i 5
7 (H"w"b‘ﬂmﬁi%% 5AERBR); HHEY REARFAF, =« MDMV (2
RBGR"THRE) TFF) ARLBRHREORTHELEGR (BiP); §
Bt m AW SR E G mRNA 89 181377 577 (AMV RNA4); AE %
e dE (TMV) #T% 57,

PR 3G 5% T 052 KR T, mELTHmE (CaMV) ¥3&F . A5 rt
& (FMV) 32T, B ERMNIFHE (CERV) ¥3RT. KERLTHE
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(CsVMV) 33%-F. R FFrtmE (MMV) 3iR-F. RAERZLETmE
(CmYLCV) ¥3%F. KREMLdHmE (CLCuMV)., 363 & uimE
(CoYMV) Fefp A s A&F L tmE (PCLSV) ¥R,

SFEFetEmE AmE, HERNSTOSEIRT, 2K hsp70 A4
F. 2ARZERAST. Adh BAF 1. BRSNS T RAKM Actl BA T
MTFRFrHEEAmE, HERSTOSERRT, CAT-1 A&T.
pKANNIBAL A 4F. PIV2 RA FA“RBE 2" NEF.

PR b F T UAH AP RAERGES SRR FRLETFI], 0L
BT, KRBT RIFHE (Agrobacterium tumefaciens) AHAE #& 4 s Bf (NOS)
ARG SZRBIFRALETHFI. RBETEaB8pHH I (pinll) ARG ZR
MRFBRNAEFT FP). kB T2 ssRUBISCO E9 £ R & % BRFHRNAZFTHF
Ak BT a-tkE &G (o-tubulin) AR %2 BIEFRLETF I,

KR PIE “HHER" ATHRRAF IR, MARLEEEF—5F
PR E R DR VLE B0, ERKP AR “HRERT TUAA
¥ BT 5B FEIIAE, FF RSB FINGERTEZE ST
FlA . YRR BN RAFEGFLEZRFZE QORI “FH &
B AT BT HAEFIIME, MiEe) T XAE T 5] 09 8 Fah & 8t
R BT ERLFINGERERETDRRESFLESZEINRLGE G LR
B, #EXAE6YRE, HAFINE RIS —ERBELT ARG
RIEFEL T, ik, R BHT EH5RGFIEZREMFRESIFLAE
KM E Qe R AR, HE XA EE, 455 EMEFERIFEHGE
— 8RB ELT 5B TR, FLEET XEFFRNGEMESTHER
R R R OQIMIFFBORBARN X R AT S IRLAES, TL “HRGER”
BRI R T RELAR L X ARGFT] (PAREELTH, 5
BT, 5 FEMERR,. A48T, Fa9RBEH. 37 FHERH. BRI
F AL BAn/ 3 4 L 4R F) L R4 DNA #4885/ 3 5 5278669 /) (BF T-DNA
WARFP ., Az SAFF R T AR RN S, BABIRMMEE) | REREEY
R (BPRAEZRMAREH.,. 2HERARE) . BETH S IRITH DR
7). WIS AN DDA PR1E 5] (BPZELR/FT]. 2ol Ea
F7) AeE AR hekey 57 (BrmBeasle s, AT A4, F48
S DI

RERF ey ith, HWA SRSt mieey A RA, L4 HEM. Eh
YR RAEM a JO N AR TR E M R, LA Ismia A R kA &R A 28,

BEARERAF, RiEHEBIR7R MWL G mie., iR+ R
W, T AR F ANt 23854, BTG L., HE AR
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B AT b TG e, XIS R, FEh
Rk, AF. et B ML RFEL HL AR RBE, MR EL R BRKL R

AEAPTE PPO &G AT LM+, P -Friiidh &2 Rk
THE. 2. WK, &, WF M. AR AL, ZN BT FE.
#IN, sE., Pk, BEFE. T, omE. KX, KB, @A, i, MdE
Ty FARHIN; Rk, PrERFrHEDARFIN, K. @, BE,
W, AERKE, FAREFrHHEBOHEERRTEIR, K, &£, £,
K&, B&. £, A&, BELXFIFF; R, MAEFrHEhRB IR,
K, &E. M. K&, B, HEREE,

FE K KO A R G5 AL 3507 R 38 1 — AP AL SR AT R R 69 G AL K R I BT
AR oM R BB AL ER T R AR S A W T AT A B AR89 B k) —
ARSNGB Y TEEMAER —ANREZG T, CHAMBLIET
— AP AL T o ARG AR A B AR R R & VT VAL S AP Fe 89 T Ak 5] N
BHEmie Tt . AEZBFBROTFTT, RiEGIN (Flde, BRXBGZIFRM
ER) BAEERTURK T XK Z G RRELZEY, B/ 1ZF BT8R
RAF ST — APt m A 6 M3 A L RE . B P AL N—AA L0 2 B
BR, XS HFRT AN AN ZT R ERG Iy miiTaE, REEA
DI R A ER, AT ML T AR 6 SRR B e ER L, Bk, &
ABA T LNy, Pl PoE—NE—0LEH P, E57T
AR E AP T LU s BB 5] N B R ARA S T mieF . KRR PIAYE
T RN I T =R TIAN—ARENZ TR P 6 LK Tk,
AL A FRAF XA RAX A S BT TAD O E D — A At 69 A 3009 35 1 3 5k
o HAFBRF LI R TH-NRENZHTFRINNZ AT QT RS
R TE#EL TR, BEELT A, BENFOTERARARBLR,

A& AR RN RERFAEBER A, BACHELSEZ
AR LA TEGH R AR Ay, FRIIMVRARATRZ,

A& “BERHAL” RBBR Y TREQR-FANEHmiet, RATH e
RESHEMARAY, FESMRERTREALRE,

Kig “KRRARBFEHR” BB ARAR | ETHAHIRE, FAE
AEaRET, N, MEFREGERASMHER, AR ARFHR L
%% HE (homing endonuclease, )2 £A%8 M ndg) . ZFN # AR (Zinc-finger
nuclease, 4¥4§4#B2H5) . TALEN # K (transcription activator-like effector
nuclease, # K EHF N R THEEE) . CRISPR A (Clustered regulatory
interspaced short palindromic repeat, 7% FLE R G4 E L E 2) ,
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STARABBARARME, ATHMELGTRFHORSHLEARL L 4
8, FEHS5RRARF KGERTASEAT LR ARG SAE H . Bk FH
Bk TREGHLBRARA TG B R L, SSTERAFRMFEL, TR
KRB G E H R ER R BFARIC . EHA P FIAE R BFARIT O R
PrRFMEEFARMAREFZ XML IR nptll X B (LA E®%
Bevan ¥ AT 1983 F A & & (A ARFF) % 304 & 184-187 W) . KT &
FRETH (EAMAEEEME; 21 Whitt FAT 1990 4 X % F (Nucl.
AcidsRes )% 18 % 1062 T .Spencer ¥ A T 1990 % & % T{Theor.Appl.Genet)
% 79 % 625-631 TWAK £ B £ 4| 5561236 4= 5276268) 14 49 pat 4= bar £ H
BT 3 F 9 E F 494Ut 49 hpn A E (Blochinger & Diggelmann, Mol.Cell
Bi0l.4:2929-2931) VA B & T 5+ F £ 8489 P4 69 dnfr 2 B (Bourouis % A 1983
FF (EMBO 1.) % 2 % 1099-1104 ®) . &5 5 2 H ey 4ttt 69 EPSPS &
(£ B+ 4] 4940935 47 5188642) . LK F 3 EH B a9 dn ik 69 £ H B N-C
Bt 2 4545 85 (GAT) & B (Castle % A F 2004 5 £(Science) % 304 % 1151-1154
s £ B 950754 20070004912, 20050246798 F= 20050060767 F H #5ik )
AR AR E EEG 6- R ERLFMERLR (£EHEH 5767378 4=
5994629 H k) o

BT H AW T5 A AR R RSt Plde, LA Ti FALEAKR
AT #9N R DNA, VAR A3 DNA A, IBAKR, £ FIL. SREH AR
wE,

AR P, rARERIEAB KT SHA 8L RS E S0 HS,

RO RE IS 5] e/ X5 87 R 48 BV A =2 69 PPO 47 %] 7] IR 371
A#EaB (BldeddqEg) 2@y, ERFRF RN F/RIFELEK, B
B, SR AR AEAN S LSRR EFSW, B TAEFTA T ETRELAURT
A Fe A/ R A R ik, BAEF AR H AR AR L B A R 56
W AAG Fal R B I byt 2. TR L RH B e9mdits, AARENOIE
ERRETREGEATRME., R/ARGOFEEES., TR MR B BT
Ze By rs H Ao T B R AT ASR A, TNE B E T A B R T
BRI RN G E RIS A R R, Bk, BIERHES (B B KK
BF B i R o R A ER G R B ) S94E AT LR R B B A/ ROR B e, B A B E
A, TR R ebk R BB R/ R T AR B R 0 5 — A, NPT 5 — A4 R
89 B A2 BTN 25 vl BT 3K JR e ok B B B ST A2 a2 B A/ R TH B4R R, R
B TR H A/ R 8 A R AF/ RIS EITAE S —FH R FEIN, W
5 R Boehek R A B L X

KA P AT e A LR O RN TS B Em R fe s L1
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Tk, PP TR QIR T A AT BT L AR
AABHENERNER BT REANFHRAE, LT UUAEBERIHT & 2R,
FTABERBREREMFHRALOIEENR TR, Efvt, Flde: URAH LK
TR MO T EREES, UEALRTARGHSGOET ER S
£ GR%E) %, Mﬁﬁﬁi&EWWE%LﬁEK%ﬂ@%%O
ARPTIRFHBIRERTEEIR, FRAARISED O ZEH
VS AP S R ﬁxﬁ%é/’ﬁxﬂﬁﬁ»2x3xXMf&f
AR, XAt R-Fa9R G A KK TEERZ N, 4 o 5 K4AR O 48y
ZHRERBATTRALE RN —F KR, Agheb e LR EL,
KRB OAFAET —F R oMk R A ACERRY ik, BB AT E:
1. SR ER TR KLXHBRNTF T R MR ALEE PPOI-PPO14
T A% PPO 474 7l EH A M B Seat ik, Bebatidn Lo RaTw T o
2. SR E R AT S MR, A KB ETKJE eh ek B £ 4L EE PPO1-PPO14 3t PPO
HIFIRFER AR, AT 4 B RBRAWCEARER, RERFRA
R AR 242 KB R B 69 F A5 2 e JU-F 230 R ALt S A adat &
3. X FE R ﬁ%ﬁwﬁ %ﬁxi%ﬁ%ﬁﬁzﬁﬁ&ﬁﬂﬁ
7, SIRHBERXTRETRER G MMM RS raiiney &, o PIKIR
Wty st SRR ERR S .

T a8 R AR ], ARG K 7 £t —F e mihik,
B B3

B 1 A KRAALF AL PPOIA HFBRF 7 6 vl IF & 4 & 35 4k
DBN12337 & #)7 & & ;

2 R KK BA T PR & 40 & ik FAK DBN12337N &4 57 &’ ;

B 3 KAWL H AL PPOIB HMHF B F 769 2K T4 kKB
DBN12354 £ #)7 & R ;

B 4 A KR E 4 % 3K F /K DBN12354N & #T~& B,

BERRHESG X

T B AR e dt — 2 S A R R e R A ER R Rl g e AR 7
%‘0

B — R, A5 KA ol d AR AR 8 R AT AR IR

1. RAF%A R ek R A LEE69 K B
B A B ook R £ 4LBS PPOL . PPO2. PPO3. PPO4. PPOS5. PPO6. PPO7,
PPOS8. PPO9. PPO10. PPO11. PPO12. PPO13 42 PPO14 ¢4 A L8 % 7)), =
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F 7% % SEQ ID NO:1-14 BT 75, 4w #5 48 52 T BT £ R =ik B & LB PPO1-PPO14
& PPO1-PPO14 B3 B /- %), Je/p 21k % SEQ ID NO:15-28 A< RIEMH
Frde R 2 £ R BT HEDLTRAERDMZ T LR DMHR AINE
PPO1-PPO14 % PPO1A-PPO14A #3843, 4771 % F SEQ ID NO:29-42
BT s ARYE 2 RARIT M 5 45 T 3R AT S AL 48 & T Pt JR =ik B R LB PPOL .,
PPO6 #= PPO12 % PPO1B. PPO6B #= PPO12B #3827, 4= A 3%+ SEQ
ID NO:62-64 Fi 7= o

KA HE (Escherichia coli) /2 °hkJ7 £4L8E PPO-EC &9 2 A B 55, o
B3l %& % SEQ ID NO:43 Fr; %iAa & T ATk XK AT # R ok R & 1L Bs
PPO-EC % PPO-EC ##F B /47, 4=/ %1%+ SEQ ID NO:44 A7~ ; RIENEH
IFn K 2k Bl R 47 4 5 5 T R A A 48 &L T BT & K g AF 8 R oh ok R A L BE
PPO-EC %y PPO-ECA B # B 57, 4= & 7%+ SEQ ID NO:45 AT,

BLE IR B eh ok R A LEE PPO-AT & AR A7), A2 %+ SEQ ID
NO:46 AT A48 & T BT 3l d -7 bk B A LB PPO-AT &9 PPO-AT #
FEBRA P, ke B2k F SEQID NO:47 B ; IRIEIAE I A K 3L Bl R 4T %
23R A5 G A AR B TP R Bld) I R ek R £ AL EE PPO-AT 49 PPO-ATA A 382
B3, 4= k% SEQID NO:48 Fi 7.

A LA H (Arsenophonus) /R Mk R £ LE: PPO-AP 49 2 L8R /- 7)),
42 5 7] & & SEQ ID NO:65 AT+ ; 4hab A8 i T 7 i 48y B A T R =i R A AL
55 PPO-AP &) PPO-AP #3857, 4o/ 7%k SEQID NO:66 AT ; 1RIE L
- Ae K 22 B R AT 1 AL T R AT g A0 A8 B T BT R IR Ay 2k A B R vh kR A
LB PPO-AP & PPO-APA B3 8 5 %), 4o /p 2%+ SEQ ID NO:67 Ar; 1R
2 K AR F L FRAF R4 8T A £ 88 23 £ H R bk R & LEs
PPO-AP &5 PPO-APB ¥ 38 /& 7, 4=/ %)% ¥ SEQ ID NO:68 AT,

2. &R ERZFRA T

Fr £ PPO1A-PPO14A 3B A 7). PPO-ECA ##H B /5%, PPO-ATA
BB 7 F= PPO-APA #3482 A 7 (SEQ ID NO:29-42. SEQ ID NO:45. SEQ
ID NO:48 #= SEQ ID NO:67) &9 5°F= 3> 3555 Al %488 A&k 3|4 1:

5> 3538 A 4 5k 5] 4 1: 5°-taagaaggagatatacatatg-3"+4= & 7| & + SEQ ID NO:49
P s
3B RHER S M 1 5-gtggtegtegtestactcgag-3" 4= &4 7 %+ SEQ ID
NO:50 B

3. A E A A PPOIA-PPOI4A %3 B A 7). PPO-ECA # 38 4 7).
PPO-ATA 438 /7| 42 PPO-APA B3B8 /- 7) 69 iy 9% F 48 % 3R B4k

)R FRw]1E R 085 Spe 1 F= Asc 1 3+ 484 % 35 #A4K DBNBC-01 #4738 0
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BRL, Mt STAR A & R BARE AL, Bebn F A A Bl &89 DBNBC-01
R ABAARTE (FRF S pCAMBIA2301 (CAMBIA LA A$24E) ) ,
EEPTAGE R K4 1 897K PPOLA Z3H 8 A ) (SEQ ID NO:29) 5 prik
&M 89 DBNBC-01 & X B R#tFT TR A, $&1F P % 4% Takara 2 8]
In-Fusion T2&i#3E * %X 75 & (Clontech, CA, USA, CAT: 121416) HL¥#
34T, MHEMRE A A HRIK DBNI2337, EL&MFERLRB 1 A7 (Spec:
HNEEZLAE; RB: #45%; eFMV: Z Aibetima a9 34S 3#¥ix-F (SEQ ID
NO:51) ; prBrCBP: ¥ AZE KRBT AE la (Tsfl) &5 3F (SEQ ID
NO:52) ; spAtCTP2: i trrtsEik#i2Ik (SEQ ID NO:53) ; EPSPS: 5-
W BE 9 B BR 2 R -3- 3 R &8s A B (SEQ ID NO:54) ; tPsE9: .2 RbcS %
B #94.Ek-F (SEQID NO:55) ; prAtUbil0: #id iz % (Ubiquitin) 10 % B
# 5 1 -F (SEQ ID NO:56) ; spAtCLP1 : 4 I & LAk 3 % 4% & 4k 4% 32 Ik (SEQ
ID NO:57) ; PPO1A: PPOIA #%HF 8 7] (SEQID NO:29) ; tNos: AAAE 4%
& Ak B AL B 69 24 kT (SEQID NO:58) ; pr35S: Mk itetsm#F 35S B3+
(SEQID NO:59) ; cPAT: £ H % N-CHt A 448 L B (SEQ ID NO:60) ;
t35S: MR et sm A 35S 4 .EF (SEQIDNO:61) ; LB: A#F) o
FF 48k K BAK DBN12337 R #GE 7 #H L KA E T1 B2 Amin, &
WEEMAHR: S0l KAFHE T1 & A5mE. 10 uL Bifz DNA (4% 5 %
< DBN12337), 42°C K5 30s; 37 CH %34 1 h(100 rpm # & T4 K #E ) ;
RG24 50 mg/L HAME % (Spectinomycin) #9571 LB Bl -F#k (& & Ik
10 g/L. B34 5 g/, NaCl 10 g/L.. #%4% 15 g/, A NaOH i pH £ 7.5)
FFRBEIICEMFTREAI2 h, RIRAEHF, £ LB KL L (BRESD
M5 10 g/, BEE#E4 5 g/L, NaCl 10 g/L. HME % 50 mg/L, B NaOH i
pH £75) P TRE 3TCEMTRATR ., sk L At FHRARE 12000
rpm #3R T #H O 1 min, & LFi&, TEBHKRA 100 Wl KA 69%% 1 (25 mM
Tris-HCI. 10 mM EDTA (L =f&wW L E) . 50 mM # &4, pHS8.0) &i%;
AN 200 pL # B H 4978 % 11 (0.2 MNaOH. 1% SDS (+ =k AR M) )
FEF BB 40k, R4, Bk E3-5min; Ao N 150 uL kA a9z 11 (3 M B4
BR4T. 5 M BEBR) , SEHRASRS, Kk EKE 510 min; TiBE 4°C. ik
12000 rpm &4 F & 5 min, & EFR PN ERRLKCE, RIBE
=X E Smin; TIRZ 4°C. #:% 12000 rpm &4 TF %< 5min, # EFi&, R
KRR E (VIV) B T0%8 CEE 2% 6 8% F; A= A 30 uL 4 RNase (20 ng/mL)
% TE (10 mM Tris-HCl. 1 mM EDTA, pHS8.0) &fEiLix; T&Z 37CTFK
% 30 min, AL RNA; FTRE-20CHRAGE R . R R4t 70 K2,
2 R & N T4 &k KB AR DBN12337 £ Spe 1 #= Asc 142 % A 69 B 3788 /5 2 9
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7% ¥ SEQ ID NO:29 Fi =69 2 HBR A7), BPFTi£ PPOIA BHB A7,

B8 B A Tk k& AK DBNI12337 8977 ik, o 7 E 4 a8 A 4
k314 1 89 P7i£ PPO2A-PPO14A 4382 /4 %) . PPO-ECA # 3B A 7).
PPO-ATA # 3 BR /& 7| #= PPO-APA # 3 B2 /& 7| 4 Al 5 Pr & & 4 1L 49
DBNBC-01 & X HEMWER#TETHARE, RAMFEFTHELKEMAL DBN12338
% DBNI12353, M3 E % 48 % 3k 4K DBN12338 £ DBN12353 P L& 43
B2 ) LA 45 N

B8 B A Tk k& AK DBNI12337 8977 ik, Mt &4 & 3 B4R
DBNI12337N, H#HAkZ# 4 2 B (Spec: HMEEFKLE; RB: &H4R;
eFMV: Z A=t J% &89 34S 3 3%-F (SEQID NO:51) ; prBrCBP: 3 A%
LKEFEAR 1o (Tsfl) #923F (SEQID NO:52) ; spAtCTP2: kg dfvt
FAR#E7k (SEQ ID NO:53) ; EPSPS: 5-4if% v BABR & ¥ 8R-3-55 88 S8 A
(SEQ ID NO:54) ; tPsE9: #i & RbcS £ H &4 1E-F (SEQ ID NO:55) ;
pr35S: FARE K tmAE 358 B 3-F (SEQID NO:59) ; cPAT: M#MH % N-
ok A A58 2 B (SEQ ID NO:60) ; t35S: ek E Lot 5% & 358 4 .F (SEQ
IDNO:61) ; LB: A£#5)

4, WA E @k KBRS LRATHA

Xt €. 42 M) 3 B A 69 F 40 & 35 848 DBN12337 £ DBN12350. DBN12352,
DBN 12353 #o_b £ 3 B8 & 28 % 15 4k DBN12337N 4 % 7 ig f k1L 2] RATH
GV3101 F, HE#LLEMHA: 100 pL RAFH GV3101, 3 pL fi4: DNA (4
% 1k # 4Kk DBN12337 £ DBN12350. DBN12352, DBN12353, DBN12337N) ;
H TR AP 10 min, 37°CHEAKE 10 min; F4#44E 8 RATH GV3101 4T
LB iX& % TR Z 28°C. #&H 200 rpm £H4 T34k 2 h, A T4 50 mg/L &9
#43-F (Rifampicin) 4= 50 mg/L &9 5 & 697K LB Bl AR-F4 L H £ K i
FEPE S 55 (%, OB S5 [E3EAR F SR B Bk, B4R EAY Bk AT A R
¢ R & W F 4 k& K B4k DBN12337 £ DBN12350. DBN12352, DBN12353,
DBN12337N £ #) % 4 E 4,

5. AR M IHEAR A R AT

BrHARHFAHFEFT 0.1% (wiv) FEEBERT. FEFHRTFL
ACTFHRAE 2 RUARBI AR EZARIERFR T H L. AELREODLEL
FRARMTEBRERE, £ LERSMWHK 24 ho BFRAEE M -THEL
BRAMEFRAREERESE T R T HAFEEE (22T) EE (40-50%)
H5% B A 120-150 pmol/m’st &9 K B B &4 (16 h £R/8 h i) TARE T
AR, FHRAERZITHRRERMY, 25 A ELH T RER, K&FLE
#IBAERNIE
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1 MiE ki iLiidit. RERMRIFEARZEN—D R EH 15-30
mL 2 EFE (50 mg/L) AF145-F (10 mg/L) &9 LB ¥R ig &9 H,
VA 220 rpm #RE ISR M AR Z 28 CleR g M E TR, BATELAWA
FHA Ay 500 ml A HMEE (50 mg/L) AF#48-F (10 mg/L) @ #ri& YEP
BARRWIEFM AR AMAERE CHEEEHNHFT TR, TERABRY
4000 rpm &+ 20 min I MR, FEFEM EFiR. Fmeiie i EET
500 mL &35 A b, Irif B E KA SH 1/2xMS 3/B5 £ 4 % .10% (w/v)
BHE. 0.044 pM F £ A 274 (10 pL/L (1 mg/mL DMSO ¥ &4 8 i% ) ) A= 300 pL/L
Silvet L-77. ¥ % 1 Aayms it s T Empe)bEisfmlidizo s
min, #ARIZEARIGET. BEI AT AL M EmAEFE LS, BBIRET
BB 240 5, IR 22°C VA 16 h £ B8/8 h BHE 9 58 JA B 0E % & ML A4k o
2y 4 JB JE BOR AT

Fr#r il 3k 69 (PPO1A-PPO14A #3382 /4 7). PPO-ATA H 8 A 7).
PPO-APA 438 /7 7| A=t BB 84Kk DBNI12337N) T\ #F A EEFHB 7 X,
AT AP 265 cmx Sl em A& P, H&4ET 200 mg T AF (£5 10000 4~FF
F), TAMTERCEFTEABRPHAESE ACTHRE 2 AR AT
8 E B VARIERTF B 8 Ko

RELRAGLHELFARKRIEREZEE, MRIZAHK. AERER
ARG WA FHONAAELERLSMLE, FRKEEEE 45 R, B4R Y
b e e (BRI PAT A B) #HiTmomss ke 80997 1| XA
*%,

BT AR R #0UE (DAP) T 11 DAP F k48 A DeVilbiss /& 4 % 2R
% VA 10 mL/# (703 L/ha) #9°% i@ 4R 42 A Liberty & F 7] (200 g ai/LL 49 345 )
8 02% % ik wim Ti A (9 R AF etk 2-4 vH20), vAaR4EAk m A 280 g
aifha AR BTN EHM. EREMBE 47T RERAEHR (AKFEHRGHY),
HF oINS HEE AL E L R &5 TeomxTem 895 2 (FH 3-5%). A
RBEFESMGH 34 X, FeiETRE 2CHEAETFPRAEBNE
Fo, #EEA L EHAENX PPOIA-PPOI4A # 3B F 7). PPO-ATA B8R A5
7. PPO-APA B4 B2 /- 7)Ao st BB 2 AR 324 PPO 47 %] 7] M 2 F) A M 69 78 /1 2

%, #0500 pB/m?s! R AR+ARE ) o

6. # A F DA E IR ARAR O IR A AT 5 b ORI

AR A IR E R AR L BLE I T k. 2794 X PPOLA
AR PP M E I T4k (PPOLA) . # N PPO2A HHB: 4 )69 dld &
Ti #itk (PPO2A) . # A PPO3A HHFE A 76y whdIf T 44k (PPO3A) .
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3 N PPO4A M BR /5 7| 89 b I Ty 44k (PPO4A) | 4 X PPOSA #H 8 A
Pleg i I T Mk (PPOSA) . # N\ PPO6A #HB A7 e9 w3t T, Htk
(PPO6A) . 3 N\ PPOTA M8 5 7 69 fld I~ T A4k (PPOTA) . 3 X\ PPOSA
AR PP M E I T 44k (PPOSA) . # N PPO9A # 8. 4 569 dld &
T, #4k (PPO9A) . 4 A\ PPO10A # 8 A 7696t d It T HAk (PPO10A)
# N PPOILIA #ZHF B A 7693 & 3 T4 (PPO11A) . # N\ PPOI2A #%3F
BR R 769 iid It T Ak (PPO12A) . 3 N\ PPOI3A B 3B 57694 d It T,
#tk (PPO13A) . # N PPOI4A #3857 6940 3+ Ti a4k (PPO14A)
3 N PPO-ATA %8776 8d I T a4k (PPO-ATA) . % A\ PPO-APA
AR T 7 89 L IF T Atk (PPO-APA) | 35 A\ 8 4K 49 ol dy & T Ak (3
BEAAR) FRHEAAMSAITHEMK (CK) & 244 (S 18 X) HA A 3 #K
B A AER (180gaiha (142 K®ikZ, 1X) . 720 gai/ha (4% K ®\ K
B, 4X) 20 gaitha (R, 0X) ) | 3#RZREEFI R (25 gai/ha (1
fEREKRE, 1X) 100 gai/ha (415 KBKE, 4X) F= 0 gai/ha (K, 0X) )
3AKREGFRAFR (60 gai/ha (1 /EKBERE, 1X) | 240 gai/ha (443
KEKE, 4X) 42 0 gaitha (K, 0X) ) A= 3 Ak Z 69 F 8% Ehe (450 g ai/ha
(142 K\KRE, 1X) . 900gai/ha 2EFKXKEEKE, 2X) A 0gai/ha (K,
0X) ) AT HE AN BAE IR EH AT, 277 X (7T DAT) &,
ARIBALARF ) BAG & 5 b F R (EAR-F X5 B 5 tb=rt h 4G @mA/rt | &
AX100%) KIFMIREH S EHARGIRGAZE, PHEFFHR: 0 BRHAHEK
KAFgRT GEFH (R) BR—F, 1 ZAHATHREE 2T 10%,
2 BAMATFH MG E L KT 10%, 3 BAEKRFEATGE 2 H 100%,
VAR A RKIR LRI O Zf= 1| B9 A SR, UHEARAERRILRIAN 2 B8y
K PRI AR, DUEARAERKRARIN 3 B9 TRk, FRLEFE 4k 1-4
BT 7R o
% 1. 3 X PPOIA-PPOI4A E H B A 7). PPO-APA B 3B & 7| #=

PPO-ATA #3FB A7) 69 It T M C R A F W ayat R R4 R

o . Wb 3K HEF Bk
Rk (gai/ha) | 048 |14 | 24 |34
0 24 0 0 0
CK 180 0 0 0 24
720 0 0 0 24
0 24 0 0 0
st B8R AR 180 0 0 0 24
720 0 0 0 24
PPOIA 0 24 0 0 0
180 24 0 0 0
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19
24
24
20
24
24
20
24
24
22
24
24
22
24
24

20
24
24

20
24
24

20
24
24

20
24
24

20
24
24
21

24
24

20
24
24

18
24
24

20
24

720

180
720

180
720

180
720

180
720

180
720

180
720

180
720

180
720

180
720

180
720

180
720

180
720

180
720

PPO2A

PPO3A

PPO4A

PPOSA

PPO6GA

PPO7A

PPOSA

PPOY9A

PPO10A

PPO11A

PPO12A

PPO13A

PPO14A

PPO-APA
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180 0 0 0 24
720 0 0 0 24
0 24 0 0 0
PPO-ATA 180 0 0 8 16
720 0 0 0 24

stF4id IR, 180gaitha T A A FBIL TR AR BHEME LA FH R
KRFGHDE T RGARANE. £ | WERENA, STIRRRKAYTCEAA
BEE, AT BE kA CK, PPOIA-PPOI4A 43R & I & S 4 td st S ik,
# PPO-APA #= PPO-ATA £ KR E A &2 4,

% 2.%: N\ PPO1A-PPO14A ¥ 3 8 /% 7| .PPO-APA #3482 /v 7] .PPO-ATA
B 7 Fe st ARG Dl IR Ty ARSI Ko By F e dy it M R R

- o | AR HEF U/

Lk (gai/ha) | 0% |1% | 2% |34

0 24 0 0 0

CK 25 0 0 0 24

100 0 0 0 24

0 24 0 0 0

st A& # A 25 0 0 0 24

100 0 0 0 24

0 24 0 0 0

PPOIA 25 24 0 0 0

100 4 20 0 0

0 24 0 0 0

PPO2A 25 24 0 0 0

100 6 18 0 0

0 24 0 0 0

PPO3A 25 24 0 0 0

100 2 22 0 0

0 24 0 0 0

PPO4A 25 24 0 0 0

100 4 20 0 0

0 24 0 0 0

PPO5SA 25 24 0 0 0

100 0 24 0 0

0 24 0 0 0

PPO6A 25 24 0 0 0

100 2 22 0 0

0 24 0 0 0

PPO7A 25 24 0 0 0

100 4 20 0 0
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0 24 0 0 0
PPOSA 25 24 0 0 0
100 8 14 2 0
0 24 0 0 0
PPOYSA 25 24 0 0 0
100 0 24 0 0
0 24 0 0 0
PPO10A 25 24 0 0 0
100 0 24 0 0
0 24 0 0 0
PPO11A 25 24 0 0 0
100 0 24 0 0
0 24 0 0 0
PPO12A 25 24 0 0 0
100 0 24 0 0
0 24 0 0 0
PPO13A 25 24 0 0 0
100 0 24 0 0
0 24 0 0 0
PPO14A 25 24 0 0 0
100 0 24 0 0
0 24 0 0 0
PPO-APA 25 0 0 0 24
100 0 0 0 24
0 24 0 0 0
PPO-ATA 25 0 0 0 24
100 0 0 0 24

st Hd I, 25 g aitha KBk Lk EH A FHEAMSM S L FH M
KPR TR H AT E, k2694 F KW, ML TR E4k4 CK,

(1) 5T 1B KEEREGEEZELIR, PPOIA-PPO14A 43 & I & 469 &t
(2) sFF 442 KBKAEW

T M, % PPO-APA 42 PPO-ATA ¥R B A &t 1%

REEE 2 &, PPOIA-PPOTA #F= PPO9A-PPOI4A 43k Ik &by &t %
(PPOSA XA 2 A I h P AKAT A & 21, A 22 HAEAR A3 R A & 4

At %) | @ PPO-APA 4= PPO-ATA ¥ R E A &t % M

% 3.3 N PPO1A-PPO14A # 3B 7] .PPO-APA # 38 5 7] .PPO-ATA

AT B JP 5) o3t B BAR GG Bl I T AEAR ST 7 Mol R a9 A L M R I 22 R

FOEL N Yl HEF R/
o i I A ) A
ROk (gaiha) | 0% | 14 | 24 | 3 &
CK 0 24 0 0 0
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0 24 0 0 0

PPOI13A 60 24 0 0 0
240 19 5 0 0

0 24 0 0 0

PPO14A 60 24 0 0 0
240 19 5 0 0

0 24 0 0 0
PPO-APA 60 0 0 0 24
240 0 0 0 24

0 24 0 0 0
PPO-ATA 60 0 0 2 22
240 0 0 0 24

stF I, 60 g aitha A kA ERIR EH AR EMI 5 LA -FH M
KPR TR AFE. & 3 9ERF L, STTARBEIKEO R kR
Bk, MTFaBEAkA CK, PPOIA-PPOI4A A3 A I Hesatd M,
# PPO-APA #7 PPO-ATA & KRB &t

% 4.%: N PPO1A-PPO14A B3 8 /7 .PPO-APA #.3B / 7] .PPO-ATA
MR A P Fe st BB BAR A IR T TR P AR B Ry af T R R

. , At 2R HEF S/

o LEE (gai/ha) | 0% | 14 |24 | 34

0 24 0 0 0

CK 450 0 0 0 24

900 0 0 0 24

0 24 0 0 0

S BB 2R AR 450 0 0 0 24

900 0 0 0 24

0 24 0 0 0

PPO1A 450 24 0 0 0

900 20 4 0 0

0 24 0 0 0

PPO2A 450 24 0 0 0

900 20 4 0 0

0 24 0 0 0

PPO3A 450 24 0 0 0

900 20 4 0 0

0 24 0 0 0

PPO4A 450 24 0 0 0

900 18 6 0 0

PPOSA 0 24 0 0 0

450 24 0 0 0
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900 20 4 0 0
0 24 0 0 0
PPO6A 450 24 0 0 0
900 20 4 0 0
0 24 0 0 0
PPO7A 450 24 0 0 0
900 22 2 0 0
0 24 0 0 0
PPOSA 450 24 0 0 0
900 22 2 0 0
0 24 0 0 0
PPOYSA 450 24 0 0 0
900 18 6 0 0
0 24 0 0 0
PPO10A 450 24 0 0 0
900 20 4 0 0
0 24 0 0 0
PPO11A 450 24 0 0 0
900 19 5 0 0
0 24 0 0 0
PPO12A 450 24 0 0 0
900 23 1 0 0
0 24 0 0 0
PPOI13A 450 24 0 0 0
900 23 1 0 0
0 24 0 0 0
PPO14A 450 24 0 0 0
900 19 5 0 0
0 24 0 0 0
PPO-APA 450 0 0 0 24
900 0 0 0 24
0 24 0 0 0
PPO-ATA 450 0 0 0 24
900 0 0 0 24

stF A I, 450 g ai/ha F &% F i 2 R R FBRM A 5 B A -FH ik
FHME TR XF T, R409EFEW, S TFARRBKEN T EZIR,
Ak F 5+ B8 H Ak 2 CK, PPOIA-PPO14A A AN B SZHWATHE, @
PPO-APA #= PPO-ATA ¥ 7~ LA &% 1

B k. BAR KRG KRG I

1. THEERZBRBENLRITH

33



10

15

20

25

30

35

WO 2022/237541 PCT/CN2022/089519

5 — 2519 3 PAH AL PPOIA M8 5 7). PPOGA AZ38: 5 7).
PPO12A #% 3B /% 7| . PPO-ECA ¥ 38 5 7| = PPO-APA # 3 B F 7| 69 Pk &
48 % ik # 4 DBN12337. DBN12342., DBN12348. DBN12351 # DBN12353
VAR 55— R 5] 3 P 69 3F B& & 48 & 3K AR DBN12337N 4 A A i Rk 3510 2] R
A7 H LBA4404 (Invitrgen, Chicago, USA, CAT: 18313-015) ¥, Hiti%
#5100 pL RATH LBA4404. 3 pL fi# DNA (T kA &HAK) ;3 ETiR
#F 10 min, 37°CIR7KHS 10 min; ¥44L 5 49 RATHE LBA4404 4% T LB X
FAHTIRE 28°C. 3324 200 rpm K4 T4 2h, & T4 50 mg/L & F)45-F

(Rifampicin) #= 50 mg/L #9 M E FATA LB BAHR-FR LA ZK G MM E
S, B FIEEAFRERA AL, ¥RBRGAEBTUNFER, X%
B & 28 % 1A 24k DBN12337. DBN12342. DBN12348, DBN12351. DBN12353
ﬁvﬁﬂéééﬂ%iéﬁﬁ\ DBNI12337N £ #) % 4 E#,

. RIFHELR K 2

& R AR A RATEZ &, FARERO KL P X 38Tt
R 5 KEHA 1 F TR RATHA AT RIS, U RERF 1 P4
%) K #4K DBN12337. DBN12342, DBN12348. DBN12351. DBN12353 #= %t
B8 % 40 & X 4K DBNI12337N # # T-DNA (6.3 % A6 rtsm & 69 348 ¥
B, wEABLEKEAFLAR lo (Tsfl) B#-FF 7. biEItetSikiE 0K
7). S-MEE R ERER R F B3-S B A . %8 RbeS A EH &L ILF 57,
Iz & (Ubiquitin) 10 AR B3 F 53], @ ah R X g ekt
k. PPO1A #% 3B % 7)) . PPO6A 3B /& 7). PPO12A # 3 8 & 7 . PPO-ECA
B3], PPO-APA #H B 7 7). TAAE A& m B A H a9 4 0L 5 5 7). 780
kbt 35S B F AR, B4 & N- Lﬁ%%iﬁyﬁ@r%l v MR AT R
F 35S &b F /7)) AR K EFEkad, KRG T ¥ N PPO1A #HBR
369 K 2 M4k, 3 N\ PPO6A B H B A 7] 89 k—m#ﬁﬁi\ # N PPOI2A #HBR
7109 K B Mk, ¥ N PPO-ECA %38 /5769 K 244k, $ N\ PPO-APA #
B P09 K B AR A R AT B 4k DBN12337N 89 kK 2 4k,

ST RAAAANF KR, {20, FRAGKEMFTFEKEH RIS
& (B5 3 3.1g/L. BS 4efed, EAE20g/L. 345 8 g/L, pH5.6) P H#E4TH
R, BRTEMTHRIERE L, UATESFESR: BE25£1C; £AH L
/B5) K 16/8 he AKX 4-6 RGIEL Tt B KO KX ELEAY, ATt T
T 3-4mm &k TFiesh, S Trt, £WF. MFfftT4k, RAEH 7
IR AT AEATUE, ARAARAEFREMRGINFrI AR, &
T RATHE R %5 PT £ PPOIA B HBR A 7). PPO6A # 38+ 7). PPOI12A &3
B2 & 7). PPO-ECA M8 /7 7] 3 PPO-APA M8 5 7 9 4% 1% Z 44553 0%
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Fetdme (F5% 10 BEFE), AdHP, FriHamhduz A f4F
B &5k (ODee=0.5-0.8, Z R (MS 2 2.15 /L. B5 ffedr. K42 20
o/L. BH A 10g/L. THBT HE (AS) 40 mg/L. 2-B7k L a8 (MES) 4 g/L.
E A% (ZT) 2mg/L, pH5.3) Pl #hiEs, FotHaRERIFEEE K —
sl 3R) (F32: AP H). ik, TP AREZESREL
Bl A (MS 2 43¢/l BS 4feédr, EHE20g/L. B &4 10 g/L. MES 4
g/L. ZT 2 mg/L. ¥J% 8g/L, pH5.6) L¥dk, B iIEHANBE, TUH—
ANEF MR ET K AR E7TEY, WAESRE (B5#3.1g/L. B5 4
fe4r, MES 1 g/L, B4 30g/L. ZT2mg/L. %5 8 g/L. k3 %&E % 150 mg/L.
2 A B 100 mg/L. X & # B 100 mg/L, pH5.6) F £V G & —H T s &l RAT
BAEKRAEE CKHEEZ 150250 mg/L), REmipH ke eBH (F
%3 RAGH), ik, Fer i BANALUEEAREFRLHLRFNG
BRI ARAE B30, UHRRAAR T A G R mIERER I, B4, T
FAWEEBEELSRBER (EH8H) AL EAARBLEREORLE
G (TR 4: RBIKR). Rk, For P BAGELEAER RBFF G
HERIEARE (BS 2 3.1 /L. B5 44, MES lg/L. B4 30 g/L. 6-F K A%
2% (6-BAP) 1 mg/L. 38 8g/L. k#EZE 150 mg/L. % & B 100 mg/L.
XA AR 100 mg/L. N- (BEHE T L) H &8 025 mol/L, pH5.6) L3k, F
B mpEERE KRG, B me B ARHEL (T K S BATEK),
R, EARBFRGZHRE LA KT o3 5 A 0048 203 £ B AR5 A (BS
SAIET A BS AARIERA) ERERUAFEMEY.

Jf AT B 69 M 0 R B AEAS B BT K BS kg A (BS# 3.1 g/L. BS 4
fe4r, MES 1 g/L, E# 30g/L. ZT 1 mg/L. %5 8 g/L. k3%&E % 150 mg/L.
A AB 50 mg/L. XA A 50mg/L. A& % 1mg/L. 2K & I mg/L. N- U
B HE) HAB 025 mol/L, pHS.6) L, 25CTFiHkmsik, L key %
A5 5| P BS A AR5 L (BS 2 3.1 g/L.BS 4464 \MES 1 g/L. &4 30 g/L.
A6 8g/l. k7 EF 150 mg/L. *31%%-3-T# (IBA) 1 mg/L), £ AME&KE,
25CTFRAEHI0cm &, BEREEAELE, BREP, #XT26CT
¥4 16h, BT 20CTF*% 8h,

3. A TagMan 384 B R K 2 H4k

B4 AlAE N PPOLA #3FBR 571 69 K B M4k . 352 N PPO6A #%3T8R 57 &9
K EHAk . # XN PPOI2A H3HER 5 7169 K 24k . # N PPO-ECA #3857
o K EH k. # N PPO-APA # 3B A 7] 89 K & Mtk F= 8 A 3T B £ 4K
DBN12337N & Kk 24k 89 et A 25 100 mg 45 4 4 &, A Qiagen #9 DNeasy Plant
Maxi Kit #2 B 5 B 48 DNA, 38 i Tagman 3841 % £ & # PCR 75 %44 ) EPSPS
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AR N Z PPO A H G N, FFAFAR XK SHBRMEATRE, &
B LR T R # AT M AT, FIRIR 3 KREL, BCFHME,

#i) EPSPS A B # W 469 AR Ty ik F

Y 11, 5 AB4 N PPOLA A B 5 7] 49 K 2484k, 48\ PPO6A #H
BR 77 69 K S H8H . # N PPOI2A B3 B 5 7 89 K S48 4. # N\ PPO-ECA %
HER P69 K 24k, 4 N\ PPO-APA A HBR /5 769 K S Ak, 48 AT BB K
DBN12337N &) kK i # A2 £ A K ARGt A & 100 mg, A EF 5P
AR BARA N, FAHBIIANEE

% 3% 12, 1£ A Qiagen % DNeasy Plant Mini Kit 428 LR HF He9 A R4
DNA, BT kAF L= HBAH;

¥ % 13. A NanoDrop 2000 (Thermo Scientific) M2 LR F o9k H A
DNA K& ;

Bk 14, AE ERHE DG A RE DNA REER—KEME, PHRKEME
4358 # 80-100 ng/uL;

¥ % 15, K A Tagman R4 % L% & PCR kK ey N, A&
FE RO ENKOFEREARES, AFAER KB H ARG AR ST,
HFANKRIANTE, RA-FHE; A2 E PCR 3| A4R4 5 7| 55 A

VATF 5] 4 A R4 R KA ) EPSPS AL I 5 51 :

541 1: ctggaaggcgaggacgtcatcaata %2 /7 %] & F SEQ ID NO:69 AT ;

54 2: tggeggcattgccgaaatcgag e -7 & F SEQ ID NO:70 AT ;

R 4T 1: atgeaggegatgggcgeccgeatecgta 4o /2 & F SEQ ID NO:71 Ff s

PCR B AR F A

JumpStart™ Taq ReadyMix™  (Sigma) 10 uL
50x 5] /4R AT A4 1 pL
% B4 DNA 3 ul
K (ddH,0) 6 ul

B SOX 3| M0/ 354 A a4 1 mM KA &5 44 45 ul, 100 uM
KB IR4T 50 uL A= 860 ulL 1xTE & ik, JFHAE4C, E@RARAXE T,
PCR B KL 4%

3 e i 18]
21 95°C 5 min

22 95°C 30s

23 60°C 1 min
24 =B %22, £H 40Kk

1A SDS2.3 #1+ (Applied Biosystems) % #74L 4% o
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i@iT AT EPSPS £ B4 M09 104 %, 3wk PPOIA B8R 5 7).
PPO6A # B+ 7). PPOI2A H 38 /7|, PPO-ECA #% 8 /7. PPO-APA
MR B 5l Fe st BB 4K DBN12337N 35 T % A ) pr s ) 69 K S AE AR89 2 &4k
W, oA N PPOIA HAFBR 5769 K 24k, 4 N\ PPOGA M H B 5
7h9 K B AR, N PPOI12A 3B 5 269 K 2484k . # N PPO-ECA # 3B
B8 K 2 Ak, 3 N PPO-APA # 3 BR 5 7] 69 K S AL Ak A= 45 A BB 24K
DBNI12337N & K 2R HRF T £33 N a9 5K B K 2.

4, KB K2 AR ZF) & 2R AN

BN PPOIA #Z 3B 7189 K M4k (PPO1A) . 4 N PPOGA #% 3
BR P78 K 2 itk (PPO6A) . # AN PPOI2A B HF B A 7|69 K 2 H 4

(PPO12A) . # N PPO-ECA B H B /42169 K 244 (PPO-ECA) . # A
PPO-APA # 3 8 & 7] &9 K 244k (PPO-APA) | 3 AR 4k 69 K 2 44k

(3R HEIK) AR KM (CK) & 164% (BB 18 K) , » A A
3AK B REEEER (50 gaitha (24 K®IKE, 2X) . 100 g ai/ha (4
EREIRE, 4X) #2 0 gaitha (K, 0X) ) . 3MREH T AAZR (360
gai/ha (245 KBIKRE, 2X) . 720 gai/ha (445 KB K E, 4X) 2 0 g ai/ha

(K, 0X)) Ao 3 # K Z 89 e A Ehe (120 gai/ha (242 K@\ K Z, 2X)
240 g ai/ha (445 KB K E, 4X) F 0gai/ha (K, 0X) ) #7908 LA
MR ARG RZR AT, B LR B0 6 POOT K, £k T R

(7 DAT) B, #ARABH AT MG 8 2 b F RPN Z 3t B4k Ak 69
WAGALE . SRk 5-7 T

25, AR K SRR -ER T ey T HERER

_ , At 38K JE HEF R/
RELHR (gai/ha) | 0% | 14 | 2% | 34
0 16 0 0 0
CK 50 0 0 0 16
100 0 0 0 16
0 16 0 0 0
<t B8 # Ak 50 0 0 0 16
100 0 0 0 16
0 16 0 0 0
PPO1A 50 16 0 0 0
100 16 0 0 0
0 16 0 0 0
PPO6A 50 16 0 0 0
100 16 0 0 0
PPO12A 0 16 0 0 0
50 16 0 0 0
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100 16 0 0 0

0 16 0 0 0

PPO-ECA 50 9 7 0 0
100 8 3 5 0

0 16 0 0 0

PPO-APA 50 0 0 8 8
100 0 0 0 16

k5094 F %9, (1) M T3 #4444 CK, PPO1A. PPO6A. PPO12A

F2 PPO-ECA 34 8 95 3t K o 5 E iz & 4 KB AL B 69 AT %1, @ PPO-APA 3
FEEE A ARARLAA T, Q) T 2/ KRB REGREHZIE, PPOIA,
PPOGA #= PPOI2A #4925 F %5394 0 &, m PPO-ECA ¥ 4 44% k6 2h

5 FEHEgAN 1%, B) T 44EKRBRKEGEEHER, PPOIA. PPO6GA 4=
PPO12A A3 & M S 4e9at 3, @ PPO-ECA F 44 31%4E 4k & I ¥ 1%

ET: R o3
k6. BAE K HKRSCAREROA T HERLE R
_ R B R HEE W/

AELERE (gaifha) | 0% |14 | 24 | 34

0 6 | 0| o 0

CK 360 o | o] o | 16

720 o | o] o | 16

0 6 | 0| o 0

#1824k 360 o | o] o | 16

720 o | o] o | 16

0 6 | 0| o 0

PPO1A 360 6 | 0| o 0

720 6 | 0| o 0

0 6 | 0| o 0

PPO6A 360 6 | 0| o 0

720 6 | 0| o 0

0 6 | 0| o 0

PPO12A 360 6 | 0| o 0

720 6 | 0| o 0

0 6 | 0| o 0

PPO-ECA 360 6 | 0| o 0

720 13 | 3 | o 0

0 6 | 0| o 0

PPO-APA 360 0 | o | 3 8

720 o | o] o | 16

k609 R A, ML TFHREBEMAACK, (1) T 22K\ EKEHTE
10 #AFEE, PPO1A. PPO6A. PPOI2A #2 PPO-ECA ¥ £ 4 S e, &
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PPO-APA ¥ & 50%HAk REA &M (2) 5 F 442 KWKEHTC A AR,
PPO1A. PPO6A. PPOI12A #= PPO-ECA ¥ & I S e9at %, @ PPO-APA

N EH B,
k7, AR K HHAST T A E RN T HERE R
B} Wb 3K HEFH /IR

AELERE (gaifha) | 0% | 14 | 24 | 34
0 6 ] 0 | 0 | o

CK 120 o | o | o | 16
240 o | o | o | 16

0 6 ] 0 | 0 | o

#1824k 120 o | o | o | 16
240 o | o | o | 16

0 6 ] 0 | 0 | o

PPO1A 120 6 ] 0 | 0 | o
240 6 ] 0 | 0 | o

0 6 ] 0 | 0 | o

PPO6A 120 6 ] 0 | 0 | o
240 6 ] 0 | 0 | o

0 6 ] 0 | 0 | o

PPO12A 120 6 ] 0 | 0 | o
240 6 ] 0 | 0 | o

0 6 ] 0 | 0 | o

PPO-ECA 120 6 ] 0 | 0 | o
240 5 ] 1 ] 0 | o

0 6] 0 | o | o

PPO-APA 120 0o | 0o | o | 16
240 0o | 0o | o | 16

ETHEREN, ST RBEKREGRRAF R, 48T 388 4&F CK,
PPO1A.PPO6A.PPO12A #= PPO-ECA A3 & It & 6971 % &, @ PPO-APA
SF P e AR N LA AT

% =SR] AR R R EY R AT A I0E

1. #1325 % PPO A H ey 2 KT A A X HAK

K b % —F#B) 1 FATE PPOIB BH 8 A 7). PPO6B # 38 A 7.
PPO12B # 3B /5 7] 4= PPO-APB A% 3 BR 5~ 7| 69 5°F= 3”3 5 Al ik #4e T 18 Al 32
kg4 2.

5> 3%i8 A 3£k 5140 2: 5°-ccaagcggecaagcetta-3”, 4= A7) % F SEQ ID NO:72
P s
33438 Mk 54 2: 5’-tgtttgaacgatcggegegee-3’, =7 & ¥ SEQ ID
NO:73 AT+T o
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Rt R 2085 Spe 1 = Asc 1 3T AE 40 & ik # 4k DBNBC-02 #4738 41 5
K, A AL & R BAR &AL, Bbn F A sk U AF B &4 69 DBNBC-02 %
RBART R (FARFTE: pCAMBIA2301 (CAMBIA LM T A3RAE) ) |, i
PTG Rk 514 2 49 PPOLB #3877 5 BT ik £ 14 1L ) DBNBC-02 % i&
BART R IT TR AL, A5 7 %38 Takara 2 3] In-Fusion L4 i% 4 & %X,
# & (Clontech, CA, USA, CAT: 121416) #LEAPH 4T, MER T HE KL
R DBN12354, R &AKRLEME K 3 BT+ (Spec: HAEFARH; RB: HiL
B prOsActl: KAGMFHE G 18 53F (SEQID NO:74) ; cPAT: B“4£H
# N-CEt A #4584 B (SEQID NO:60) ; t35S: M E L tmAE 358 4k
F (SEQ ID NO:61) ; pr35S-06: &4 5% 727t 5% & 35S Jz 31T (SEQ ID NO:75) ;
iZmHSP70: ER#AK 52 70 kDa & & W4T (SEQ ID NO:76) ; spAtCLP1:
WU AR Bk S @ kd5iEk (SEQ ID NO:57) ; PPOIB: PPOIB #3828
3] (SEQID NO:62) ; tNos: 8RS #& ax b5 & B 494 .EF (SEQ ID NO:58) ;
prZmUbi: EXiZ% (Ubiquitin) 1 £ R4z 3F (SEQ ID NO:77) ; PMI:
B 4 M EE A B (SEQ ID NO:78) ; tNos: JBAS#% A sk B 2 B 49 40k
F (SEQIDNO:58) ; LB: AZ# %) .

BB H —F M) 3 P AT R T SRR K GATH T1 B A mia i+ A Ak
RBE Rk, FARRAY R AL AT 3098, 45 R & 9 40 & A 4K DBN12354
F &4 B 7 % F SEQID NO:62 Fi T #H B A7), BF PPOIB # 3B A 7.

Bl B A M E Tk K AR DBN12354 8977 ik, 54 A8 R4k 5]
4 2 89 P& PPO6B # 38 /& 7 . PPO12B 4 3 B2 /& 7| #= PPO-APB # 38 /%
7)o A 5 A iR & 89 DBNBC-02 & 33X B KB RFTETAR L, RKF
¥ 20 %k A #,4 DBN12355 £ DBNI12357, ) 5 3 4E & 20 % 35 # 4K DBN12355
% DBNI12357  PPO6B # 3 B /& 7| . PPO12B # 3 B /& 7| A= PPO-APB # 3
BR 5 7 5 A B AR 4 N

B P8 B A Tk k& AK DBNI12354 8977 ik, MR8 &40 & 3 B AR
DBNI12354N, H#HAkZ#i=d 4 7 (Spec: HMEEFKLE; RB: 4R
prOsActl: KAGMFHE & 1 495 3F (SEQIDNO:74) ; cPAT: M H & N-
ok A A58 2 B (SEQ ID NO:60) ; t35S: ek E Lot 5% & 358 4 .F (SEQ
ID NO:61) ; prZmUbi: £ K% % (Ubiquitin) 1 % B 49 & 3/ -F (SEQ ID NO:77) ;
PMI: #5852 &4 7 MEE L B (SEQIDNO:78) ; tNos: ABAS &4 nk B 24 A 49
#kF (SEQIDNO:58) ; LB: £i#5) o

2. TUERABRBLRATH

st € 42 M) E A8 F 4 & A # 4k DBN12354 £ DBNI12357 VAR b ik st B8
4 & K HAR DBNI2354N A ik Rk 310 8] RATH LBA4404 (Invitrgen,
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Chicago, USA, CAT:18313-015) ¥, 4 L & 44 : 100 pL. KAFHE LBA4404 .,
3ul 4 DNA (ZAaXEHMK) ; ETRAT 10min, 37°CEK% 10 min;

F AL )G 69 RATH LBA4404 24T LB X F + T Z 28°C. #1% % 200 rpm
FMH T3S 2h, RT3 50 mg/L 49 #145-F (Rifampicin) 4 50 mg/L &1 F
Fo9pTE LB BT LA ZRK et E 5 e, PERF EIEEKFRRLA
¥, FREGBALSTUNAFLET, 4R AV TH LA EIK DBNI2354 £
DBN12357 47 DBN12354N 44 % 4 E 44,

3. AR A RF

HREARRGRATRIZE &, WALRA RN ERSHALE 31 (Z31) 494
JrE RFHP 2 PAIERMARATR LR, I AREED 1 PHRGTHAERZA
# 4 DBNI12354 £ DBNI2357 LA 3B F 41 % k4 4k DBNI12354N &
T-DNA (8L KBS EE 1 BT H ). BLH £ N-CRAMBBAR,
FARFE LT mAE 35S LT A5, mERTEE 35S BT AT, BERHK
K32 70kDa & G N AT 57, i@k gk Rk k5 k. PPOIB #3F
B2 % 7). PPO6B # 38 & %|. PPO12B # 38 i %]. PPO-APB #% 38 /% 7).
FIE RE Al nk B 2K ) B9 240 T A 5] B2 Ki2 & (Ubiquitin) 1 & R & 2 30 F 5 71
BRER AR FAEE AR . IRAR A A EFE R AL T R F]) AR EREE
R, AR T 2 N PPOIB # 3B A 7| 69 = K Hi 4. 3 N PPO6B # #
BR R 7069 2 KM AR, # N PPOI2B B3] 5 7] 69 2 K M4k, 4 N\ PPO-APB
MR ) 69 R A Ak fe i N3 B 2 AR DBN12354N 89 & A A4k, B BT A%
4 A B RHARAE A 3T,

T RHAEAANFHIABL, F2H, AERPHSBRRAGYE, A
RATHE & F BT, L P RATH RS PTL PPOIB BH 8 A 7). PPO6B
AR A 7). PPO12B #3825 7] 3 PPO-APB B 38R A 7 4% i ) Ir 2 — &y
Er—Amie (FH1: ZEFTE) . BT EP, SRR EREZNRITHE
% % (ODggo=0.4-0.6, 12 4 357 2 (MS # 4.3g/L.MS 444 T8 % 300mg/L.
EHE 68.5g/L. # A4 36g/L. LB T A (AS) 40mg/L. 2,4-— &K A LB

(2,4-D) 1mg/L, pH5.3) ) ¥ AR #hEM, shirs RAFH L H—BH (3
) (F3%2: HIEAFH) , Kk, HIREZRSHELEBKELRL (MS
2 43g/L. MS #fbé . F8% 300mg/L. #4E 20g/L. & &4 10g/L. TE#T
#E (AS) 100mg/L. 24-— &K A B (2,4-D) Img/L. /% 8g/L, pH5.8)
L3 gc. BLEBEAMBE, TAF—AGEBFEMY “RE” SR £ CRE”
PP, IR E 35 (MS 2 43g/L.MS 44, T8 F 300mg/L. &4 30g/L,
24-ZRAFXACH (2,4D) Img/L. H#mEE 3g/L, pH5.8) £V FL—H
ThedpHF RAA LKA R CRIER) , N misokeg &5 (F
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B3 WMATH) o Rk, YIREF AR LEH RER G lﬁzil,f,‘;é&,ti%
k, AERRAAAHNGEmRER LY., BE, BRGOYEELELSEER
(&R AR LA ALAFTAERENHALCHAR(T R 4: 85 F 5D,
e, SARAEREBFRGFEBRKRESRL (MS 2 43g/L. MS #feéd, T
B& % 300mg/L. 4% 30g/L. H &4 12.5¢/L. 2,4-— &K £, C# (2,4-D) lmg/L\
WA B 3g/L, pHS.8) ik, SR mBABMAEK. RE, &HA
wERESRMHES (FHS: BETE) , Rk, EORBEHERE EAKY
AHARAEBRKRIEALE (MS pb3sdkfife MS AR5 HA) bR F4AH
ﬁ%o
Y1 B 09 P A4S 20 2R A4S B BT K MS L 3E R & (MS 2 4.3g/L. MS
Yetfbéy, TEE 300mg/L. E#% 30g/L. 6-FAMFE%S 2mg/L. H&EA4E 5/l
tamE i 3g/l, pH5.8) Lk, 25C T 3FHioi, oLt kg9 #4 2] prik
MS AAR3EHR A (MS 2 2.15g/L. MS 4fér, F8 % 300mg/L. B4 30gm
5 Wk-3-C B8 Img/L. H4pE Ak 3g/L, pHS.8) Lk, 25°C F# 4% £ 4 10cm &,
BEREEAELSE, EREP, HRT 28C T34 16 ) B, BT 20CTF
EHAR T,

4. B TagMan ¥7E4% 5L B £ KA H

BB R P 3 B TaqMan 3545 3K [ K S ARG 77 ik, ST A48 N
PPOI1B ##F B A7) 69 2 RKH Ak, # XN PPO6B HHF B A7) 69 = K HAk. #
AN PPO12B # # B2 /5 7)) &9 2 KA # . 4 N PPO-APB # 3 B & 7] 89 2 RAEH#
Fo b N3t B8 2K DBN12354N 69 2 KRG AR #4749 A7, i8iE Tagman R4t
®AEZ PCR 7 FARN PMI A R N A% PPO L H &3 N4, B
B4R B R ARME N AT R, M B kTR AT, Rk 3 RAEA,
B 3444

VATF 5l Fe 384T R AR PMI AR 5

5)41 3: getgtaagagcttactgaaaaaattaaca 4= /7 & ¥ SEQ ID NO:79 Ff

314 4: cgatctgeaggtegacgg =7 7 & F SEQ ID NO:80 AT ;

RAT 2: tetettgetaagetgggagetegatee 4= A7 & F SEQ ID NO:81 AT,

B9 AT PMI AR N FEHLER, #MmiE$ PPOIB BH BT 7).
PPO6B #% 8 7], PPO12B #3482 /7 7). PPO-APB 4% 5 BR 5 | A= 3 B8 24K
DBN12354N ¥ T % & 2] Frie M 69 2 RS F Eha P, m BR8N
PPOI1B # 3 BR 5769 2 RHAR . 45N PPO6B # 3 BT 769 A4k, 4 A\ PPO12B
A B R P 69 A, N PPO-APB 88 A 7] 609 T KA Ak A gt AT BE AR
DBNI12354N &9 2 RAAMIFRAF T #5694 R T AR

5. 3 E B ARG R R A MR A D

=y
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BN PPOIB #Z 3B A 7169 2 KA H Ak (PPOIB) . % N PPO6B # 3
B 7 69 2 KMk (PPO6B) . 4 N PPOI2B # 3 B /5 7| 49 B K H 4k
(PPO12B) . # A\ PPO-APB # 38 /7| 69 £ X4 (PPO-APB) . # A
St HEARE ERHEAR TRER) RHFALAR T AH4 (CK) & 16 #h (4
e 18 X)) , 2 AR 3 M KRERERE LI (50 gai/ha (24 XK\IKE,
2X) . 100 gai/ha (412 KBKEZE, 4X) A= 0gai/ha (K, 0X) ) . 3 #F
REHCEAELER (360 gai/ha (242 KERE, 2X) . 720 gai/ha (4 1%
K®IKE, 4X) A/ 0gai/ha (K, 0X) ) =3 MR AZGH ALK (120
gai/ha (245 KBIKRE, 2X) | 240 gai/ha (445 KB K E, 4X) 2 0 g ai/ha
(K, 0X) ) #HAT°REHAEMN ERABARG R ER AT, B ERS—F
WA 6 Py Tk, BT K (TDAT) B, RFEHEK-FH G E s ER
(A F WG E 2 tb=rt B R4 @Ar/e B & @ AR X100%) F3F9 % 32 7)
St AR AR MGAE L . R4 Rde & 8-10 BT 7,

k8. HAREARAMMAM R -ERFIZGTTHFIERLE

» , At 2R HEF S/

SAERE (gai/ha) | 04 | 148 | 2% | 34
0 16 0 0 0

CK 50 0 0 0 16
100 0 0 0 16

0 16 0 0 0

S BB 2R AR 50 0 0 0 16
100 0 0 0 16

0 16 0 0 0

PPO1B 50 16 0 0 0

100 16 0 0 0

0 16 0 0 0

PPO6B 50 16 0 0 0

100 16 0 0 0

0 16 0 0 0

PPO12B 50 16 0 0 0

100 16 0 0 0

0 16 0 0 0

PPO-APB 50 0 0 7 9
100 0 0 1 15

k) 8894 R A, ML TARBEAKACK, (1) F T 242 KB REGR

k¥ iz PPOIB. PPO6B #= PPOI2B A2 M ST H, R
PPO-APB ¥ 4% 56%Aatk R E A & (2) 5T 442 KB KEGRE
B 2 e PPO1B. PPO6B #= PPO12B 43 & I & & 69 A1 % %, 7 PPO-APB
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AARREF &M,
%29, BARIAHMSCAAEZRGA TR ELER
2 , A 3R B HEERIHRE

SAERE (gai/ha) | 0% | 1% | 24 | 3%

0 16 0 0 0

CK 360 0 0 0 16
720 0 0 0 16

0 16 0 0 0

3t B8 R AR 360 0 0 0 16
720 0 0 0 16

0 16 0 0 0

PPOIB 360 16 0 0 0

720 16 0 0 0

0 16 0 0 0

PPOGB 360 16 0 0 0

720 16 0 0 0

0 16 0 0 0

PPO12B 360 16 0 0 0

720 16 0 0 0

0 16 0 0 0

PPO-APB 360 0 0 8 8
720 0 0 0 16

2 99X AW, MITHREEAACK, (1) ST 2R XBREHT
£ A 28, PPOIB. PPO6B # PPOI2B A A M FI AT H, M
PPO-APB % A S0%ta# R E A5 (2) T 4 B XKBEEHTEAA
¥ %, PPOIB. PPO6B #= PPO12B & ¥ & Ik S 469~ 5 M, = PPO-APB
EA AL

%10, AR 2 AR AR ZRHGNTHERER

» , At 2R HEF R/
SAERE (gai/ha) | 04 | 148 | 24 | 34

0 16 0 0 0
CK 120 0 0 0 16
240 0 0 0 16
0 16 0 0 0
it B8 AR 120 0 0 0 16
240 0 0 0 16
0 16 0 0 0
PPO1B 120 16 0 0 0
240 16 0 0 0
PPO6B 0 16 0 0 0
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120 16 0 0 0

240 16 0 0 0

0 16 0 0 0

PPO12B 120 16 0 0 0
240 16 0 0 0

0 16 0 0 0

PPO-APB 120 0 0 3 13
240 0 0 0 16

1089 R R, T ARBIKREGHE kA ZH, 4L T BH4F CK,
PPO1B. PPO6B #= PPO12B 4 #f % I S 469~ 5 M, ™ PPO-APB 3f & k&
=N N Ny N e o

2z PR, A m T, AKX ER MR /LB PPO1-PPO14 X
AR T 4@ IR PPO 478 Ik A AT a9 a2, 45412 PPO1. PPO6 #=
PPO12 T A T i@ It . K 2 A= B K3t PPO 47 %] 7] £ M 3 F) 847 84 A 2 4
Bk, iR R ehk R £ 4LESE PPO1-PPO14 ¥ VAR T A 4545 69 At % 1 &tﬁ%
BHRMmE, KEABRANFT ReMHB EEE PPO1-PPO14 =T AR T A5 4 3+
PPO ##I Ik EF A MBS WA T, 2V TUMT 442 KBKAGTA
AER, REHERAFREAIEAR 2 EKDREGTEY E, BALAHE
W g AR M.

BE PT R BLAAEGZ, vA LS55 R AL K A B 69 3K 77 & fm AE R4,
REHSBEAAFAB N AKPAHTT @3, KB ERARAARLY
WRE, A KRR ER T RRATHEREFRF, ®ABLH AKX AR
R T EayFFAP AL H o
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® A & R B
AR R E T R, R RAET, OERASA A XK= PPO W H F

%wﬁ W A AR —MEL RGBT, AL REMELRE
F AT &% R kR A B 2T RAT, MRS EARMESNE LR
A A0 7 o btk R B LB A9 S A% B T 2 69 AR Ao AR EL B R 53 A9 AL M AR A% e/
REA Wt Y T2, EPETER KRR A LEE 5% 8§ d SEQ ID NO:1-14
A A R AR I BAE £ 88K 7 Bl — M ;

ik, PTRJR MR BB 52 B b SEQ ID NO:1-14 48 px 69 48 69 & 35
BRF7NEHE Y 90% R 7| B — 1%,

ik, ArafJR bR A 4LBE 51& 8 & SEQ ID NO:1-14 48 s 69 4869 & A&
BRFPNEHE Y 95%F 7| Bl — 1%,

PRI M, FTRJR MR AL 5 B & SEQ ID NO:1-14 48 a9 2849 &
EBFIIELHE ) 99% 57 Bl — 1%,

Ht—F ik, PR R bR £ LEEE A B SEQ ID NO:1-14 28 p& 4% 4889
AL,

ik, PTRAA RSO T i Fe T ot it RS H, AT
RBEEREMAREL. D&, K&, 52T, 2K, 5. ZREMFE. KiG.
ME, BX, BHiE. K. B2, 4. #FE. N, M, BE, L
g, FmRudmit; T RGN, PTEELRASN ZHBA S,
PR F A TR T,

Rt H, Fif PPO 4% 7k 5 ajé,mﬁédmoﬁ% R 25, B
v B7 £ PPO #7471 5], N-JK Bk Bz iz £ PPO 4p#] F| 1k 2 /], "Eedok
m%mmﬁ% [FR A, Kot £ PPO 4% 71k 3 F %EE%H@W

R R 2 F) %#@§HGW% 1 R 3 7] ;w%m£mnw | ) R 7]
/&:%ﬂW£PMJW% | R 27

ot — A H, BTk PPO if[’% FIEEROIECAA TR, R ERED e,
W Bk B iz e 3P e AN

2. RBRAEZK | s L2 e) 7k, AT, AR REER
WEEEY % BB AT A

(a) %5 5% ad SEQ ID NO:1-14 4 £ 88% A 7| Bl — M4 69 & A 8K
BP0 5 BHFBRAD), Pk S B8R A7 6.4 SEQ ID NO:15-28;

(b) SEQ ID NO:29-42 2 SEQ ID NO:62-64 4+ & —#+ B 77 09 % B H B8R /7
7,

3. RBAAIE R 1 R 2 Ak IsRm RE Tk, RRHEET, MEMEAR
iR Lﬁé/fﬂx@%%%ﬁkﬁm#ﬁﬂ%m%yﬁ%&ﬁﬂ%%%
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B AR ER AR G R A SR
4, WHBERANEKI AR L EG Tk, BRFEET, MASE M EH
%@%@ﬁﬁﬁﬁﬁéﬁ\Qﬁéiﬁéﬁ\Aﬁéﬁﬁéﬁ A g
EFaf. RAEL e &a . EERFTFEGR. ¥t =20 & 48 M f/
RE A R EE F o
5. RBERAEK 4R ey Tk, B ET, AR R EH
HEA AL S-HBE R EABE R FIR-3-BE B &0 . R H B AR R EE. EHBE-N-
L4588, ZH AR, Tl Uit 28, o BRR BRARH M W Um 8,55
A FRF A, 4-BERFEARR e £ 5, CRILIR S Bf/Rme & & £
FEA M
6. WBMA)ZK |-SAE—TAPrEishl e Loy ik, R4 ea T, ks
HAXFE PPO MHAF R ER LA EGBR IR, Tabnm EH)
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A. CLASSIFICATION OF SUBJECT MATTER

C12N 15/82(2006.01)i; C12N 9/02(2006.01)i; AO1H 5/00(2018.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

CI12N; AO0IH

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

herbicide resistance, herbicide+, SEQ ID No: 1%

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; CNMED; CNTXT; VEN; DWPI; SIPOABS; EPTXT; WOTXT; USTXT; JPTXT; CNKI; # E % F L& YF 7R &
A%, Chinese Patent Biological Sequence Retrieval System; Genbank; NCBI; EMBL; STN; Elsevier; WEB OF SCIENCE;
Pubmed: JRFNH R EALEE, BREFIPUME, BRE], PPO, protoporphyrinogen oxidase+, herbicide tolerance, herbicide resistant,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

CN 111727245 A (FARMHANNONG CO., LTD.) 29 September 2020 (2020-09-29)
see claims 18-20, description, paragraph 34, 137,

1-17 (in part)
163, and 166

Y
12 July 2022 (12.07.2022)],"

entry>,
see entire document, in particular, sequence part

UniProt Accession number AOA502G7W6,. "18 September 2019 (18.09.2019), [Search time

Search from UniProt [Online]: <URL: https:/fwww.uniprot.org/ uniprotkb/AOA502G7We6/

1-17 (in part)

see claims 1-54

CN 1373811 A (SYNGENTA PARTICIPATIONS AG) 09 October 2002 (2002-10-09)

1-17 (in part)

see claims 1-23

CN 111712567 A (FARMHANNONG CO., LTD.) 25 September 2020 (2020-09-25)

1-17 (in part)

US 10674725 B1 (SUMITOMO CHEMICAL CO.) 09 June 2020 (2020-06-09)
see claims 1-4, and description, embodiments 1-2

1-17 (in part)

Further documents are listed in the continuation of Box C.

See patent family annex.
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cited to establish the publication date of another citation or other
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document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone
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«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

“&” document member of the same patent family
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Name and mailing address of the ISA/CN
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CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A 2RSS (LI, Yanmin et al.). "BREFIFUIERAEY) EFPTFIHE (Process of Crop Breeding 1-17 (in part)

on Resistance to Herbicides)"

TERIZ2 3 (Crops), No. 2, 05 April 2017 (2017-04-05),
see abstract

A YOON, J. et al. "Characterization of HemY-type Protoporphyrinogen IX Oxidase Genes from 1-17 (in part)
Cyanobacteria and Their Functioning in Transgenic Arabidopsis”
Plant Molecular Biology, No. 101, 27 December 2019 (2019-12-27),

see abstract
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

[1] Invention 1: claims 1-17 (all in part): relating to a method for controlling weeds, comprising applying a
herbicide having an effective dosage of a PPO inhibitor to a field in which at least one transgenic plant
is present, the transgenic plant comprising, in a genome thereof, a polynucleotide sequence encoding a
protoporphyrinogen oxidase, the transgenic plant having reduced plant damage and/or increased plant yield
compared with other plants that do not have the polynucleotide sequence encoding the protoporphyrinogen
oxidase, wherein the protoporphyrinogen oxidase has at least 88% sequence identity to an amino acid sequence
selected from a group consisting of SEQ ID NO: 1; a corresponding planting combination for controlling the
growth of weeds; a method for producing a plant tolerant to a PPO inhibitor herbicide; a method for culturing
a plant tolerant to a PPO inhibitor herbicide; a method for protecting a plant from damage caused by a PPO
inhibitor herbicide or conferring tolerance to a PPO inhibitor herbicide in a plant; and a corresponding use of a
protoporphyrinogen oxidase in conferring tolerance to a PPO inhibitor herbicide in a plant.

[2] Invention 2: claims 1-17 (all in part): relating to a method for controlling weeds, comprising applying a
herbicide having an effective dosage of a PPO inhibitor to a field in which at least one transgenic plant
is present, the transgenic plant comprising, in a genome thereof, a polynucleotide sequence encoding a
protoporphyrinogen oxidase, the transgenic plant having reduced plant damage and/or increased plant yield
compared with other plants that do not have the polynucleotide sequence encoding the protoporphyrinogen
oxidase, wherein the protoporphyrinogen oxidase has at least 88% sequence identity to an amino acid sequence
selected from a group consisting of SEQ ID NO: 2; a corresponding planting combination for controlling the
growth of weeds; a method for producing a plant tolerant to a PPO inhibitor herbicide; a method for culturing
a plant tolerant to a PPO inhibitor herbicide; a method for protecting a plant from damage caused by a PPO
inhibitor herbicide or conferring tolerance to a PPO inhibitor herbicide in a plant; and a corresponding use of a
protoporphyrinogen oxidase in conferring tolerance to a PPO inhibitor herbicide in a plant.

[3] Invention 3: claims 1-17 (all in part): relating to a method for controlling weeds, comprising applying a
herbicide having an effective dosage of a PPO inhibitor to a field in which at least one transgenic plant
is present, the transgenic plant comprising, in a genome thereof, a polynucleotide sequence encoding a
protoporphyrinogen oxidase, the transgenic plant having reduced plant damage and/or increased plant yield
compared with other plants that do not have the polynucleotide sequence encoding the protoporphyrinogen
oxidase, wherein the protoporphyrinogen oxidase has at least 88% sequence identity to an amino acid sequence
selected from a group consisting of SEQ ID NO: 3; a corresponding planting combination for controlling the
growth of weeds; a method for producing a plant tolerant to a PPO inhibitor herbicide; a method for culturing
a plant tolerant to a PPO inhibitor herbicide; a method for protecting a plant from damage caused by a PPO
inhibitor herbicide or conferring tolerance to a PPO inhibitor herbicide in a plant; and a corresponding use of a
protoporphyrinogen oxidase in conferring tolerance to a PPO inhibitor herbicide in a plant.

[4] Inventions 4-14: claims 1-17 (all in part): relating to a method for controlling weeds, comprising applying
a herbicide having an effective dosage of a PPO inhibitor to a field in which at least one transgenic plant
is present, the transgenic plant comprising, in a genome thereof, a polynucleotide sequence encoding a
protoporphyrinogen oxidase, the transgenic plant having reduced plant damage and/or increased plant yield
compared with other plants that do not have the polynucleotide sequence encoding the protoporphyrinogen
oxidase, wherein the protoporphyrinogen oxidase has at least 88% sequence identity to an amino acid sequence
selected from a group consisting of SEQ ID NOs: 4-14; a corresponding planting combination for controlling
the growth of weeds; a method for producing a plant tolerant to a PPO inhibitor herbicide; a method for
culturing a plant tolerant to a PPO inhibitor herbicide; a method for protecting a plant from damage caused by a
PPO inhibitor herbicide or conferring tolerance to a PPO inhibitor herbicide in a plant; and a corresponding use
of a protoporphyrinogen oxidase in conferring tolerance to a PPO inhibitor herbicide in a plant.

[S] The same or corresponding technical feature of these fourteen inventions is "applying the herbicide having an
effective dosage of the PPO inhibitor to the field in which at least one transgenic plant is present, the transgenic
plant comprising, in the genome thereof, the polynucleotide sequence encoding a protoporphyrinogen oxidase,
the transgenic plant having reduced plant damage and/or increased plant yield compared with other plants that
do not have the polynucleotide sequence encoding the protoporphyrinogen oxidase", and the technical feature
is disclosed by the prior art (for example, CN111727245A, published on 29 September 2020, see claims 20-22
and claims 8-11). Therefore, the fourteen inventions do not share a same or corresponding special technical
feature that makes a contribution over the prior art, do not belong to a single general inventive concept, and
thus do not comply with the requirement of unity of invention, and do not comply with PCT Rule 13.1.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.: claims 1-17 (in part)

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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