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BEHEPEDEMBRR AR TH 5, s 50 HH, S F I F R EERMOBRRIC L VIEY
DAEFEMERRIEIZF E L, ANOHINZ G > T BEHEENFEE TH - 7223, B0 L
L. ENBEENRKEACAREVEEET 5 Z 0D, BEOILAREHIRAT L7 8 L
FEERROE AN X DR 72 BEEHEPE N LEE L 7 > T E 1o, FREZEDOBLE G LT,
FHODOEH > TND S EIEREFEA b U AMMPEAEERRE L 1) LS, AR AERED X
T LT ANEND D, Bin X (genetically modified; GM) £4f74 W N-FEa
DAFERSREDBAIFICOW TR, < ORALEHERPIRE SN TWDN, ZOEMIFIRE
HKTHDH, —F. FrLOEMER (new plant breeding techniques; NPBT) 723BHZE X1,
BIUED M BT OBRF A ek T2 1L L THIF STV D, ARE T, NPBT DHLIR &
RERZHEEL L, 4 HAJRE T d DRt R PEME O[] B2 7o Bl AR OB I &
T5HZ L aR AT,

2 BREIVHERER

BUE, B LB (NPBT) AEEIZHER L CTWD, 72 & 2IE, 7/ SRR (ZFN,
TALEN, CRISPR/Cas9 72 &) Tix, PWHET DB s FHIESI ORI L0 | &3
DAL FINIEEED R, B, HDOWNE, FHADFIREE 22D, F7o, Bl R KE G
ARELTHERRORNA VA NVART Z—hE HDHNE, T8V RT (v 7 RlEH T
X, 7 DT B G T OAZE 32 L7 REPEIZEERN L7635, it
ST, ZNHOHEHMOB D DI, 7/ ABE BT 2 KEBE R BA WA Z5 | EE D
RN DD, TEROBEIE 2R (GMO) DOMIHIOHEEEZ A S, GMO (2% L TD%%
BEMRE L TOWDAREMERH D, — 7, T DO T, ZRBRENTH S0, B
SRS L DRPINREETH Y . WEZD DA TEARWTTRENE, fEkOBHI oA+
DT TLUE D ATREME, H 2V, ERE A EICHGEE & 72 b3 ERMEDR H 5, 7> T,
HGHIZ, NPBT 12k DD E Ol A2 i3 2 BN H H, TTIZ, BURA—ANZ U7
LTI, ZOBLOWERERNE PO X OICER L, FHET 2000w e E > T D,
FElZ, KED GMO ZHA - FIH L CTOW DD ENCBWTIE, EEORRAMER L, TR
IELWERZ RO 5720121 . NPBT (ZOW TR LI-BASE G NE TH D, AHET
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72 & HERCARR AT TREH DNA 20T d 5 N TRER OREEE S IRE L 700 . 2L DR%
F % O BB s FHEBCS O R SRAO B, S BI2IE, AERE S - OM AR 5
R R, B, HHWIE, FFAZEATLZLICL DT/ MRENTFIREEL o> T\ 5,
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B, BBOT—ZOERILY, A7 X =0y bORERERT 22 L bReEE X
HIVD, W T, Fl IR IE T O AZ LT D I/ ARERIROS A, BIRAEL,
Thbb, FEHMAAB L X TE RN ENEX LN, FRIC, ENETOERTH
AU, BHRZSRERLFEL BT Oh, £lo, MR OWNTEHEL L9250 0
D R TR T D ENR D D,
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FERHNIEL INROD, Al 85 TOZRL B FRETH Y . R, &R
BOWEPIFRFESNTWD, =5 AFRETIE, Bl FoffiA, i x2 N2 &
WD, BRKZOHEDIE, BIHED N H ~TEIB T OGN LD EbEZD
ALDD, ZOFHIIIHEE LTy, [FERIZ, BAS TR R (GMO) DB ARITHEE AR LTZ
FERIZEBIT DBIE EEFIC K DIER & S ~TEOHBI OGN LD L HEZD
ALDD, [AERIZ, EOFHIIIMEE LTV, 7 MREICBWTGHREE LTcT ) b
DFAIIAI D REEMEDPERR, F72. FOWGEEZ ED L 5T D00 ETH 5,
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W « ZRABFFO -8 OFATE LT, Seed Production Technology (SPT). Reverse
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HE X B O OGRS FNEA S TOAERIL, MO & L THAZ Tk
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Tpotz[1], A, BERTH2ERARKE, Fro, BEMROERMbIEL, RS H#ER 7o m
EhHT25 LT D, EWVEEHMEROGENITERE ST, IBBLIZED 22 A0k
BN T, SEIERPENTTETCND, BEHOIPCCHEICIBN T, HERRB LB
AEPEME RGN 70 B h B2 5 2 L NI ST D, N HRESE & BHMEREICRIT 5 HARIE
DRI L Z 2 5 & BAICTREHEEOHEMBIRNA R IR Th D, =& 21X, FAIZIE
W, 20504F F TIZBUEDREMEFEAT0% KT 2 B35 5 Z & MMEE ShvTnd (2],

7 50 . ARMEREMIIIER LoD, AR RG> 7o BEHEEN FTEETh -
Too ZAULL B 2 Rk IE O REMSEIR 1% AW = 2SR FEO B & 2B IEHE V= fk
O, IDITIE, ORI L SIS EREEEIROBIRIZ L 0 MO EFEER K
MEICm E L CE R THD, Ll ZoREOEMMUL. B HBNKEDO/LARE
EHET D, FHEMEEOBLSEND, YO L > TS S SRR A b L AMMEA
PEMSREZ 0] | S, W07 AEpE v AT A AR T A M D B, EU 72 b ONZERDETIE
AT ANIUTKE LTI B 28 L X (R (GMO) T 208, JRAEEIC LB b ARE D
A ENER CE 5 Z LB ER STV [3],

GMO % FH N HEM DA FERERE DB Z DU TR 2 < DRI E R HRE STV D08,
ZOERIFRENITH S [4], WAWAREIHNE 2 HNDH05, —ol2id, FERLIZEEL
TOSFEIERMHIRHITOND, ZNET, BinE LTRIAINT IR0 EmnG
DBIET-DBENZL > T, 1ERO L OFESRT LAF UM, & SIS LA
BT ENDRENED L D e BHIORIEICH 5, BIOEREE LT, BIFEHW LR TWD
BAEAFMCIBWO TR, AT 587 2MFA S D Y Rg Efﬁ%ﬁ&ﬂiﬁ“é &N
HTHDHENWIZERDD, IBHIT, FEDHEERBIEL5E. TTCI7 /7 4 02dH
% NIEBIG FIZBIN L COSREIG F03MT 5- S A 7200, M O AVERIC L0 RENE
CHEanH 5, ZOX 91z, BURkO MBI, w<oﬁ@p RS DH, MOIEZ H
LI ARZEMZ L L=, RIS TWD,

—J5. FTLWEREERAT (New Plant Breeding Techniques; NPBT) 23BEFE v, BIfED
GM AT DB A2 7R T2 ik & L THIRF ST D, AE TR S 415 NPBT DUV < D
T, 7 DIIZBT D2 KRB FUEZ G SR SR Enh, RO M0 I2H
WTLELEN TN D FEEOE AR L CWAATREMENR B 5, T TIZ, BUReH—RA 5
TETIEL, ZOH LWERERITZ £ DX 9IER L FHIT 2 D0 Oiian e E > TED |
KD MO ZHaA « FIH L TODENEICEWN T, @ma I U2 0ERNH D, A

T, EFTHLOEREEINOEIIEELZ I L5 L L biZ, 2O LWHEITOZT
ANUZHT=o TEZHRE LA LTz, 7ol T2 THY HIF 58 LWEREHN,
FEZIRET D HDOTIE L, 4D, BICbiEH SN DO TH LM, TNEhD4t
WFEIZ[EA ORBENRSH D Z L, T2 T, REVEEICEE R ERICIRE L T, &
am L7,



2 HRIMTOBRFEERN &Y

AEETIL, NPBT OEBIROBFIFRE DT & R a2,
(1) &7 L#HwmES5]

ENT, SRIMRRBREEA B LA L WS TEBREEAVEIRIC L o T, E72 DNA e Koo
WIFRIERIZ L > TDNA IC S E S EREEEAE L D, £DRHTH, DNA EHTIHT (DNA
Double Strand Breaks: DSBs) (%, EEE/BIED—>TH 5D, DNA 24 U7z DSBs A&
%728, DSBs JEL ORI & 4[] 72 DNA HE AR S 4 85731 & L C DSBs ¥ 4 (LM AEE
DFHEKEHA 2 (Homologous Recombination: HR) &, ##IZHVNTIZ DSBs KA (E1E 3
A IEHEMEIZ S D IEMERI R RS & (Non—Homologous End Joining: NHEJ) 23150 TCUN5,
TAVE DIEIEREEIS, BERUZR R, R 28 AT 55 ) AREEHIRICRIA ST
N

@ EHZEER

BIRFICEREZEANT L TEL LT, ZBRERBREMN LA S TN D03,
FEFRRCIEANE O K> T Ule S S E OB, 72 & 21X, DSBs 23340
PNHIRMEERETH D NEJ IZE > TIEIESND Z LT, T LITERNEL D, £
D XD 7R RAEN L, RV 2RI ARk T 5. & DU NE Targeting Induced
Local Lesions IN Genomes (TILLING) 24y 7AWy FHIFEEZFA L CTHIE T 51E
Iy (FEEET) ([CERZ b ORMAIELT 5 Z LIRSS, - T, 28R
HEMEETIE, BROERE 2o TERAZEATLZ LI TE RV, o,
SLERL, ROR, FRANFORROFE 2 N HTET 2 80 b ML S TR,

TERDZERIZFFREAN T U, VR, AB1), 2> DRI ARSI
DSBs 72 ED DNA {52 AE L &5 Z & T, EIEIR FICARZEA LT <580
Tho, FHE, NLANAEE D DNA HEERIN 23850 - DI 2 2 L3 T& 28RS

(NLHIBREERE, ALX 7 L7 —E L bIES) OSBRI E, RS20 -

TDSBs AT 5 Z EMAMREL 72 o T E 7o, ZAVE TICHIH 40TV D N THiBREESR
|21, engineered MegaNucleases (MNs) . Zinc Finger Nucleases (ZFNs) | Transcription
Activator-Like Effector Nucleases (TALENs). Clustered Regularly Interspaced
Short Palindromic Repeat (CRISPR) /Cas9 2% &iF Havd (635 1, FHEX 1 ),

@ 1ZErvfEZ

BEREL 2. (Wb b o—r 2 —F T 4 7)) 1, HREFEZFIH L ORI s 1
AT HEMTH D, AL TIX, SR TRWAS—TE OB TEERE S
T DSBs AL B, %0 DSBs HNLAMER SIDER. S0 HEA LT AFRUHI 2 A~
7B —=PEIET D E, EORFINREHFER L 720 | HRIZE > THHOZEEPNEAINS,
Peo T, ZOEMIIMERER LTV | HOLR A > THEAT L Z EARFHET
Y| EAVER X VEE B FUENIIRFCE D, — 7, R O & 72 %445k DNA
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(TEATDHEND D,

PERRAHLZ CIE, BB TETS T TId7/e <. BRUERALICHAGE L, /N SUWRASK
RKIQEDERAZEANTHZ L b TE D, —MRAVRIERHHIAZ N7 7 — (T8 2) 12
I%, 77/ L2 DNA 2NN SAVTo Al 2 SRR S Tl T D 12D DR DT ¢ 7%k~
— =& DNA XS ) I b DT B DI LEIZEA S VRO AE 233 57200
RAT 4 TR~ — N —DPNEENTND, ZO2BHORK~— I —0MERT22 &
IC o T, FERHERAZ IANERIE TE D, TORYT 47« XHT 4 TBEEIEIT, B
i, ED X9 BRI b XN T E DI ZRIERRE 2 15 TH 5, Z DI IETIE,
(G-, EI2XTOEEICR DT 4 T~ —h—EaFIMEA SN DD, FREFE
B EASE R NS B RAEATH Z LN TED (X 2), Lo, ~——
BAR ORI AERRER 10 DU OBIE - DOFRBUZ B L I T RIEEENR SV |
EERRBIR I B REREZE A LT-t%, ~— I —BI5 T2 RET HHMD B S,
B2 RE DN AR Z o 2T I Tdhh 5 Cre/lox ZFIH LT, FERGRHIL X (ZREh LT
BTN~ — D —Bn - HFRE LA ROERNHRE ST 5,

2B MEIC BT DEERRHER X Fc VT, o & b EEARPEIISIROEE T
0%, FERRHHZ OFFR L 72 DM DNA IE, 2 E T, BB E, b LLIET /e
NI T YT NEC L S T BRI GEA S TEB Y  ERMEN- T2, — .
vaA XFAFIZBNT, HON UOSFFM AR ORTIGEAN L TRE, LERRHIE;
M2 YLK B0 U TR X 23557 % in planta IEDBF SN TS, &
oo AT TR, BOERA 2729 A NV ARY X —k W TR A EHE KR
(R U, R 2R (b T 2 A b E STV D, ZLHLOHEINE, 4%,
TEMNC BT DEER R Feffr D7 L—27 2 L— L B LIS D,

(2) TEH/ LIRELS]

TEV=RT 4 v 7 BIG (DNA DA TF IO A R AR K 2 8n 7RO L) X
B2 B FRBUHIEERE & L QR ORI CTh S, 37206, ARSI GR5 7 )
L DNA fEHODOE 9 —D2 LCH DT 7 MEL LT 5 7 L) OFERHLNI/e-
TE T3, EMORNK) - SMUBREENYT ) JMRRBE ST, R A2 GElE (fiK)
THHGE LT, ZEV=RT 4 v 7BGIIZ S OEMIZB N TEEESNS>DOH D,

D I EY/ LEEDHAEOIRIK

TP TV =FRT 4 v 7 OEUIZED D RNA K& X ooR0 g (B#R) Skx &
[FIE STz, S 6T, fdem? DNA T HEINIZ K- T, iMicRiT 57 ) Lo
AFALTE R & B FHREY) RNAs) OFABMROMMTAFIREE 720D THETDORA
TNRBIEF D OITHATE RS T AEMBIRE T = T ¢ v 7 QLT TE
LI O0b D, o X, MEFEMRENIEZE bid CEE R -RMEEFRELAT
HDHN, TET = RT 4 v 7 OIRAE & B FRIR G OREFEAIFEYT ) D F MR\ TS
J LETCZE Y =R T 4 v 7 OO HIVT], ZORER, M 28105
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LU H B EDNE T TS LB BT [8], F7o, #EIKITBIT 2 KM FO
TGO B R TR ON A AR (V<7 v — VER) IZ8W T small
RNA PEAEIZ B DEEOFEIRD A T IALEIC KR Z BB R WE S, =57 AD
ZALDRE GRS R STV D,

TV RT 4 v 7 REUIRPEFISIC AR Z 2D0H 5T, T AKRY
> DR K o TSI E T 285712, HDUNE, small RNA 28 b7 2 R ITHE
BETDHZLICE o THAELD Z ENFEIN TN D,

@ BELLTOIES/ LFE

(=7 ) M) 2RI LT BEBL 12X —7y b LA Loy 7T
L0, EMCAEREE 25 S8 Z LN TE D, ZODIT, T OEREE & AR
IR YR A RN 72 % small RNA 23FIFH T& %, small RNA %Fﬁéﬁ“é I% small RNA
BEEATDHDNA VAT L&) MTEANL, LB S5 HiEN—RNTHh D, =
DYFET 7 DB AN LT DNA BB BECHRR L, =7 ARESNIZT ) LD H
ZRHZEBARTHDL, — . RNA UANVAT ) a7 2 —L3 5 VIGS
(virus—induced gene silencing) 1% (KEG) T /oA 7 4L kL— 3 U 5HR)
R0, small RNA ZZNRANICEREHE T DR E BARE L TRARIZ small RNA Z {59
HIHEBANTHD Z EIVRENTND (REQ) BEEARRM) ((H-X 3 2) B,
AT IR EOREEIAME EY) TS FEIA L N2 & h, #EEREZT L THEER
FFIC= BT ) AREZ BB SR 5T 2 HENG EEZ bhb,

3) #EEKI6]

WD ) LT DR GRS ETHIE T 280 TH 28 ERIE, Ao b
RBHES B W TEN T80 7 o — U HEFR L L GEHSh TE T, ok, —fRIZ
RANZAZLET D b DOEER, —HOXEMZFIR LIS,

D HB|RAAEEFERETHEER

BRI [The Hidden Half| EFp&iL, W%, HEMAOL L Z¥0OREIZH R D,
ROREFEITHL EBOZLD 100 (5 HFEY T2 L OwmE L H Y | HF DK DY
I, XEEOFR &, D TEREREE 2o, —F, HEPIIEDOEEC X
S TREOHERECRPHIA L, AR THREN LT UITRAET S, #H-oT, &
FED T HRERGUE 2 59 2 T RS W TR TEHEE ThH 5, &
AiE, 29 ULIBRPUESAE ORI EE BB 2 K72 L TE T s,

FRZ, EHERAR E UCTHA ST E B4R 7 & O BRSO 55 1 H#E 03 T4
R END & & BT, RPMEBRR T Z2EA LB RE2ER L, 6AEET DL
WAREE 720 DO B D, ZOWPUEEKRICBHFOE BT AFIA L L THEATIL
XA EMEOVEMRZFETT D Z LN TE D, FATEAREIIERD T ) 2% HD2
Eb, BIETEALTZBECIAEET, 8 L7 REZIEAM L AR E L CTHD ]
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4)

252 LbBEZOND (X 4 28, BEEROERZOWTIL, %), S5
(ZHEEARMERDOFEFH I T, TEMRBORE BB T D MEN RN 0D, GMO
SHHROERNC D20 D E B2 bIvd, BIfE, FHa Tl LT MO GARFEDBRFE )
T AU B EFLNATOI TS,

@ EEREENLI=DNA, mRNA, small RNA {=H

PERRTIE, BEARISHIA Z &G DMAE LR 2 LB IE 2 A L L CoER
WAETH D LT HER D —), BEEAREZIT LT DNA DIsfifnid 50Tz
W& DR D D, ZIVE TOfT G, RIFBEOBE HEM IR STy
D, IS TSI 7 7 & GERHMAR DNA) SPR%Y ) DB RMFICiES T 5 &
DHENRD 5 (9], IS — 47 P —21C L D BEEARD L 0 BE M2 BT BT 5,

I HIZ, BEKRTIE, BAREFEROHEEHHRRORGIZ LV | HUTE & H EERH O
RNASC & 7R 7 T DFHE TR HATHOIL T D, R i &7 L ORI 20 LR O miRNAs
(micro—RNAs) =2 siRNA (small—interfering RNA) &V >7= small RNA 23 XL C 0
D2 EDMBILTWA10], ZA 5 D113 X A FORESEIZ B CHRFEECS D
mRNA <2 DNA (ZAEF L CO— YA Lo o Rl Aie 2 A LT\ 5, ALO
miRNA <° siRNA & [FRRICERE LS SND Z D, EEOBRB 24 —7 v T 5
YAV T EIEENTH 2 LT, AR LTI NE TS AR E 2
T& %, IbiZsmall RNAIZK VS ARHEFEO—FICE T ) ARELAEZSEDLHZ
EDBARETH H[11] (REQ) =7 ) ARESIR) ((HE 1),

R - BHERMBEED = DHEHT[12]
VAR, 3RO RN K AR BhES S Ia - E0H L NS, Th

5 DIBIE T X DAFHRFEORIENC L BREEE & DD 2 ENEHAREL 7o T T,
BARRNZIE, M EAT 2 AW HEEARFSS, MEFERE# X O & 2 F, 5058 6 OBl shfE
D4 (Reverse Breeding), & BV > TN 5 FHABRIEIC L A ZMERE OB
EDHHNTWD, —J7, ZHOMGE « ZhEMBEREICHV ONBIE TIE, ZHE O
(EAAYEHEI TN ETH D03, BB EMIZI3Te L ARERIGE S, 2 2Tl
IO NBIR T2 W ATEGIENC X 5 BRI OM L& | REED D O EESBET
brET 5 (Wb D Null Segregant &%) LLUTD 4 DOEAIZ-OUNTHEARrA M & B
RIZHONTIRAR B,

(M SPT (Seed Production Technology) 7Ot X
SPT (Seed Production Technology) 'm & R IXKET 2R « A =T #2030
¥ UTe P2 2R AERET D720 O8N T, FUE R 2 AZBWTT TIZEME
SN TWBH[13],
RO LOVEAEFIEOMENLLF, i 2 FER LT 270 D#ETH 5, —2DRFEND
% OFETIMELN D BFHE: ECTHIUL TR ORFE S AIRETH DM, FnLISD
5



EWCIE, BFERFEMHECHEMEA e O CHIZ X, iR 704 % 3hE X < Bl
THNEND D, D=, BURTIIIEREMEARFS (cytoplasmic male sterility;
CMS) (2L DV AT LN FAWVBILTW DN, SPT Fifli Tl et 2384 5 %
e LT, IEMERIC LB B ICERNBAD Z L1 X0 BT Tl R ez 5|
TEZTEE T CUT, BSERMeZREE T L35) Z2H0Tn5, ZOERIT
FERIERIZ L D6 D Th D HMEATCH AR F2 AT 5 b UE R 2 38 s -
RTINSO HMREEATR Tl PR TSRO LI HEMA T2~ LIE
WyaED Z EMTE RN, FEFEOZDICEHARO v ' 0 as 248045 Ltk
RITFetEZ R, BEELOL AR A HERF T 2 IR B R TR T 5 L <,
PEZEMIZ2 FBFRICIZRIA T2 2 EMTE RN EB X BN T, £2 T, BXELDE
PEREE TR A HERF T D 72 DIZB R ENT=DN SPT MEFRRH TH D,

SPT #ERFRHTIT., HVERFRMZE B 12 R EIC b ORRFIC, Oft&is+ (B
IROEMEAFENEL BB R DR AR . OB NELER 1 @E0 & o X7 il a1
D 3 ODBG T MY EO— 4, FHZEASINIZHOTHY | KITRT X H 72 EFEA
F—LTHHAEN TS (®1), SPT TIE., FethErm1 & HTEmANELEm )
L BIO B EHERER A L QWD [Hallfa 1) I3 CRSEE L. HMERFatER
FORAG T OMREZ M5 U CIEM Z BT 2 720 TH VY . TEMAE &S 113
PERBIRTHSRE L. SEAGEIR 7% b OO A2 BRI ARTE LT 5, SPT HERERHE
(B AT SR 3R THIET H72010, AR THIUI R E 250, E
AN SN FMEBE FOERIC LD, FBREERT 22 LN TEx %, Lo, fEMAE
LB IZED ., TEBlE L TRRICEABB T 2EETER, Z07b, SPT #
FERM OB NEG TIIRTHA THEHETE 2\, SPT #ERRRMZHERT T DIz, 1
B SITENE LA IMaESN D20, SPT #ERiaii 2 B L%+ T 1/2 T
BT 28 NBIR T2 AT A 2Rk T 5, BARGE 28T 58 3ty X
I L > TENEFTHDT, YV —F 2L > THENERT A48
HZEIZE Y, SPT HEFRRMAHMEEFT D 2 L TE D, —F, HNERHR LW
(FEABEE N2, BEEARfRE 720 | FSREORE 1-8le L TRt 5, A
MCIE. INOOBEFRIEFITEE L TEASNTWATHIZ, SPT Bis a2 &E
PRUNEMEARFOMEBIUE 1 2 2 TEWN A PE T 2B R EIT 99, 999% L 0 & m &
SNTW5, Fio, SPT Bl &2 BB s FHE X AR HEEARTRRFITIRA LT L
TH, W o\ EBE T2 & LT AEERI2 0 99.95% K 0 & VSRS C
BR A ARZIROERS Z &N TE, MADOREELZZ ZHEDH L, SPT FrkX
BT D& R AR OR IS EE I, 99. 9999995% & 72 V) | S&Anf-#HHA X (A7 % A Ff
TARAT 2 AHREMEIIRO TR EB 2 B (18], S 51T, EFHY a2 2K
HZ ik, BETH, SPT 7w 2R &F|H L2 F g 7 REEOFI A&
WENDIZE-TNAH[14],

BI{E. SPT b ANEMLENTWADIT N T Er 3 ThHEHN, B . o
TEWNZ B ATRE BN T o 2,



B1 SPTDEARF—L (XEK12 FYHRZELTEIA)

@ Reverse Breeding

F, Sl L 2 DORE(LOBEATEHILRG (BRk) 223/l ZDF TENLH~T
3 ASCY M A B A PE ISR 5 H DT D, Reverse Breeding 132 D F, DA
IR SEDOMERN S F AR EZFHR L L O LR ThHD ((HRX 5 5H),

W F A B S CF, A5 LM, —RITEER BT D,
Fio, F RIS DI ZARR T, TR HSROY AR TR X 234 U, BEAUHE
A Z DD T, F, REEROYEMRI, F MREOBLRE OGOy o
WHEIZ72 0 | WENDEET 5, 207w, I F, ORI Z FHHLT 5 OIXAATEE
Thoto, LL, T, BB 25T 5B bz S, —HOE
(LA DSREZ RICSE D & BIGHFIBAZ N ES AU R D Z ENH BN E 2T,
Z 2T F OB T, RNAL O TEC LY EitB R T OBREE IS Z3ATe 2 & T,
P SR OB 2L 2 72 < TH 2 EMAIREIC e o Te, 22 THRLNDLE
YuaRICIT, BEHHEHRZ 2 E T TOARND T, Zhba L F U TIN5
& BHRRYLAIRIZ OV TIIBIRHD &5 S OY AR B R L LT ERAE BA,
FHHIC &> TR SETRIEICT D 2 LN TE D (RELRH) o BIEEINBRFHD L
DYfRZ GIHEANTZDNE, DNA ~— 0 —HIFZ2 FAVIUTH SN2 TE 50T, HHM
Yot KA DA b OB A R A CHEICART 5 Z LI XY F, S FE 2 FE L ORI
THIEMARETH D,



(%)

Reverse Breeding I3BIfE, v 0 A X X FEDOEBRFEY) THRIT IV TV A ERETH
5 [15],

® RHFEORIBEEEEFEFAL-ERERE

TS DOARAMEEN TR BAAE E TITEEEUL B2 L, EREIOARL S AL 72 T %
AN D DR LM L 2 A HBETOEASLHEHELE O T 7 v 7T,
O TEWHMZET S Z LR, BREOKERAR MRy Lo TE T, ZOBTE
FTICET DM 2B AR TS K > TRIBIZENET 20 MANBA STV D
(Hx 6 2 P8) ,

I, BAEIZ B DB 5703 % < Bl S, imRPREELT 2 2 & TIEFE b A ii<
FHET LB T RSN TE T, I— v T, b AFEOEEGRF 2 mEI%
BsgsZ T ram 1 RO Z KIEIZRMNE L, BEIIC00m g OMERD b
MREEE -2 EAT 2 BEENED BTN DH[16], £7-. BARICBWTS FT (71
V7)) Bla a3y OREREC L2 BHEED v s [12] (e
X 6 M),

ZNHDOERY ALY BIE « #EEFE TR T 10 F< 2D BB
AYEEH O BN KIBIZR LS D Z E IR S D,

@ Transgenic Male Sterility (TMS) fEIE:&EiR

™S TEERIEHRITA 203 LAXED HIRME O —i 72 BRFIEDIRT & ¥ T %
TeDICBEREINT, ZHUCKERBR 1T, OEMEOHEMEARTOE ST, @QRYT 17
v ——BE T, @FXHT 4 T~ —N—BETD3O>THDH (X TSH), Zhb
H—oODALART 7 MILT, 7/ L LD EFNSEAT S, Z O Z BRI,
EMEOHEEAFSR O THANI TE T, AT TE RV ((FERX 8 B/, & HERr
T AHIIFE AR OIEIC L 0 iR FEALETH Y . BHim b, BRSO TR
FRAE A & Rt EBARS 111 THBET D, 22T, RNUT 4 7 ~—H—Z X 0 HEMEARFE
ROBIEE SI, —FHXHT 4 7 ~—H—TlIftED H RO INEEL TE D,
R SN2 TN ENOEAEE % FREEREYS CHCSRE I L, HEERFERDF] )6
BRI UE, MR O RERD 2 LN TE D, ZOHECE Y BEREY TH M
RS EREIIMEEN FTREIZ 720 . R a s O X H ISR ) JET T A IRES
DRIRD HARGAN SRS R & 36 272 © TEBRIEBH DS I RAVIC FE i rTREIC 72 5 & HiFF =
5,

HIEMEE O MFRIIEE W ChH 0 . Bf&IIiE, 18 L7 fatk @ik % Bl S Hid
U b 2 BERE CHEMEOREMEARFRMEIIARE L 720 | AFERMERMEANCE R S5 fhfEl X
GG T2 FF72 720 ) Nul 1 Segregant (2725, TMS flBR®EE & FEHL3 5 7= O OAFSEER
X, 7 DERPEE LA RITBWTHATED b T [12],

7A4 T4 bL—23 Y RNAD 4 IILREESHT) [17,18]
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TraA 7 40 hb—a AEIE. BRZ X R RNA AR ORREORE Tl
PNCRBLT 2HMTCH D, AEOF AL, M &2 ERETIc, BP0 oFR L
T3 DV NI RB LI, ol - fiEICH B F 2R T DR TH D, YT
H AR 1 OFSRECIN EART U SUG OfAT 70 £ 2 I CHEMECE 5720, ey
OIS FIHESNTNSI19-21], F72, 77uaAf 74/ b—Ta v LM A LA
DHEBEEAMAG DR T, SSREE T DOFRBLD D WITTEEE OB 23 272 9
it (77 vaAf /) Falb—varbdb T r/afr 77 ar LS L O
MDAV AFECBIFE S4L, BEEISE DA B3 RGBT 7 F o BiiREER Y
IR SHUICD TS [19], FHMIE, (8K 9 205 13 2Bz,

—F. T LI ANARY Z—%RIH LA OBIIE, A L FZeas Rz LT
W5, KRAKEY) Ch D FMFIT, D53 U T~ EFE OISR B R D A % fd
VIR L THERF O (TERR) 13 Z B720 N, Z OFFHAHD G AR AR U7 R 3,
BERICRD EBEL, FEEHESLOITRD, VorACBNTH, BFEiFE T HH
16 FERTHE TR 5 ~12 0035, ZO XK ) IR TN TE 5 ETIcHE
FICRWVEE ) 208235, bL, HFAEOEAMEMERLT LI, Vo2
T 1 AFLINICEIE L CRE 28 T AUE, ALk RIS 2 3R 2 Kig I fafE T &
HZ LD, BFEREOHN B, LFDOX 91T, ALSV R Z—%2FH LY 2D
BREIREE, AR ERIT 2P L T\ D,

ALFT G238 89 5 L RN MdTFLI-1 Bfn - OFBL 295 ALSV-AtFT/MdTFL
FHINRY H—% ) o AFAEITHERET 52 LIk YY) 2D 90%LL B3 EERE% 1. 5~
3y HTREMHBEL, SBIZiZEAEDEIRIZ6 » HLL EIZhTe - TRITE ke 25 =
EERWELTWS[22], Flo, HBOIVCRIAREER (35 #F) 12815 U A VA%
B 2WHE TS, RN T A NVAT Y —ThDZ L ahNDd TS, ALSY [Tk
FERi S TN D 7 A )V ARREE (ELISA, RT-PCR 72 &) THEEICZHMCE 2 7 A L ADT
D, A RREOFEIFGIHEFRET, Y RNA 7 A VTG D7 ) LIAHIA E
DT LI, UANVARRETY A VAP ST uE, iR Ewizix
ANABBEABIEF BIHEL TOWRWEHII SN D, T7hbb, 2D ORI
U aggE GBI R L KITERnENnZ D,

6) o (RVIRVAR, A VLSV RIR) [23]

2000 “F\Z 72 - T, 1ERDBILFEALTD 5 BT, BEAT LB OMGIRE ., %8
¥ EORFESAHERIETED & 2T fE, S BITEFR ST X0 R A A C X Dt
WZIRDF LT IV —0N A L, Biid &2 AY = R A (cisgenesis). BHEEA vk
7Y = 3% A (intragenesis) EFES[24, 25], VAT = 3R ADFEARR 72 2 J71. 2000
4212 Jochemsen & Shouten (Z X - THIIT Z41[26]. 2003 4512 Nielsen HIZ K-> THANT
EFROTON[27], BIEDY AY = 32 v ADEFRMNEBENINZILE > 7-D1% 2006 FE0D
Shouten B DFHIZL S [28,29], VAV =RV AT, MMITEANT HEIE 1131 2 b
B @ OITBIGf O3 — RO 5, T rE—F—F —I F—F =IO T
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tH, BRFICH MDD L2 R UHAGOEEFIAT 5, €- T, Bis-H#Lz
ERaROTWA 00, VA 23 AL > TE LIS -G T 58T
HEHRBANE, TERDORHEBFTFIEIZ L > THRELNIMEM ERIFR C LD, ZOHIMZ,
BAT LB FICHIIRITIH D b OO, (EROZHEBFEIC L > HEE OEE (U 7r—
VRZ v 7)) ZEMECE, AAEDOAZEANTEDLAY v MRdH D,

VAV =y JRDIRTIE, RGO Y v TA L T ¢ F—EEEE T B
VA A LX ORI TONTEBY, AV IV =y 7 E LT, @7 Irx
IF DY HA T EIMIEMEEZLE LTV Y A TOENRER BITOI TN D, 728,
HEFIRPUEY  TF ATV 2 R VA EA U N TV RV ATEREINTE Y, ENE
FUREFARERER I ZHEA TN 5 [24],
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3 FRHIZEET HIRK - BRRE & HRAERRA DG

(1) FAREIZH T EBEHKR

Fox NH 2T D EMOEE L TWDRBRIEMIT, ik LT, DWW, BEICKT
HEEMICENTEDY A7 Z2H 5 TED, ZOZ LN A7 FHEORFRICED LT
W5, BHEOBREICLVEONTZEEM TH-TH, AMSREICH LT, HHRED
VA7 Z b2 bT bOPFEET D6 THD, HARED Y A7 BRET b2 &I,
S ERSND L L BT, 29 LICBITEESHROER (GBRERALET) 12X
STHLUDV A7 LHEEL, TNEBZ2WEDOIZEE L TIITAND EV ) DI, 2
BHFHION—ZIZH D,

NPBT ZFIH L TH BT ZEM O 220N E, BT E RS NAZBRE I L - TH IR
DHLDOBFONLGEGEN DD, 7 MREEITO BN E S 2 OFELER L
7 LTh, fRELTHEOND b OMEITERIZ L 26 DL EENRWGEITIE, A
2 EB VR EWHBLEDDIE, FZEORHNETHZ ENEGEMTHDL EEZ LI
%o WIZ, NPBT Z W BEYCZ OB O SO U 27 PR L TO D 5EITIL,
VA7 OREIISU T, MELRFHMEZIBI 29 &L b, LEREHIEELELLIZ &
ML) & E 2 Hivd,

2L, 29 LIRS 22 Y A7 LW O RTORBE L 138, S EOER
2T, NPBT 238G & 720 9 22 E D 0 E VI FREDMFAEL 9 5,

BMEICIRIT D Mo OHHNT, BREELEMICE LI Z~TFiE (EXLH : s
THAHZ AW E O RS OBIRIC X 2 MO SREORERIZEET 2 1E8L) . Binii etk
B L Cid ik, SR MR U QISR RS (B - TEloZ Mo
fefids K OVVE OUEEIZ BT 2E8:) I D &b, LasL, NPBT & AV CfE
HSAEMN, TS OEBRTHES DS GMO (2472508 5B LT, WEE
T ZFL TR,

ZNENOHH ORMEIZ BT HBE X OEFR BRI —DXEF L LTHEINT
WD DT TIE W2, FNENOENE EOERICEDS L CHAW B 2729 Z &L
P LD, TDTDEAEFBE R L ORMKEREIZIBVTIEL, NPBT OZ2MEIZE b 5
TEHINEEED D & & BT, Hf EOMESTICE L TREDED HbILTW\W5, L
ANTEICELTL, 64T CUMRIYE. BWOKES. BATEE . R, R
B, ER) OETHDLZ EnD, TRHOEITHRCORE & BB RIEAIZITN T
Thbd,

PLED L H1Z, NPBT IZB LTI, ZataHn Lofla L & bic, &5 EofrE-oSig &
WO BRI BRRETT DN H 5, BUTHIHNZ W TIE, Bia B A LT
RN Z I /) & L bic, Bla iz & RSN 0nb DT 5 L2t
BRI TE 72, NPBT FIIFHOGAIZIE, IEBE TR THY b, 20V
A7 INERLCE IRV AITIE, BRI ORMER L O E A RRT 2 2 L b EE SN
TEWEEBZ NS, %k T 5 XS EU TIEZ 5 LRI TORPDRSHoo0H 5,
IHBLESMIYH, HH, RO LD iR EiE s L ThIT bivd,
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- BATO M BRHENCB T, Z8MEEHEL L9 2T, M B2l S8 55

(S B DFRIIS E & IC, SRR ¥ ORGSR
LTROBID, LU, NPBT Z W THER L 7o R B ORI I SN 72 fill#9 25
TFES 5. b, HUSIO KA IZBI LTI, AT & RS A
&, L ZMENOERPRMTEIZELTYH, TOEENANEN LD L
R (identification) 3% = & A TR ARVEAT DS, FENERET 7 =H1
eI SRR 5 LB 5 5.

- JERERFTED DISHIAISE, ERAMIZE D —EHOAMERFERRIZ IV T, —IEAYIZ M

iz 0235670 EI2B W T, FHROEERZTIE LM Thn2nWdnnd b,
FRIZ, BRI O KD TE E > TORWBLRIZ S - TE, FEIERSHEYICZ I E SR
7RUNE E | NPBT (T L o TEZE S B OR8N 2342 U 5 RTREM:D & 5, Bl 23]
WEZ 72 o T B CIEF OIRELAZ A LWL D IZT A Z ENEETH D,

© BRSO BINE NS FHEDOL S, SIS ASRRIE 2R L TWeng

DOIMEHEND, Z 9 LIERELIZOW T, B Hfax &35 Z EVEE
SND, LL, ZOXIIKRBLEFDHRGF L TN EICBAL T, Enk o
RFEICL T, #OBEIBWTHERET 2008 W) JSREICR D, 703,
WIZBWTIE, T 2R 4d DP-32138-1 % Vv 72 SPT (Seed Production
Technology) 7RERIZEDHNNATY v R« huEmaUBMEICEAL T, ZhadE
BIL L2 2T D L WIHREN 2SN Q01341 A) [14], Z OREITEES
AR LORMKERIZL DO THY . FRiaA N2 b (154 ([Zxd 5 ET
HY ., FTEOLDITHT DR TIEA, F M AR LTRSS 235 a7
CIEEHEAEB L) A TORETH D,

* NPBT (292 IHEA-CHT RIS D B fe-Ci iR IiT & A EEA TR0,

HINRICBET 28 L SI3H 250 b0 b 00, {HEECTROBLT, =
o LT HANASBHZE S 21 5002 OEMICH 2 EIC A O 20y TEB STV
B, REI Y AT SR EDARNENZ DFEMIZ L > THI=6 Snpnndino
T RIZANT BIVD, WDIEHHEAN A2 K D@ )72 T3 ARSIV TN DD E D
PEHOINTWD, 29 LIz I T IFRIRIECIEHRIAR, 23a=r—a
TN DOV TARIERIICE BT RETH D,

FENT, LR CIIEGEE (7 A U B, EUZS) 1281 5 NPBT (2B A RahiRitiz 2w
THER 2R~ 5,

T A ) AIZE T HIREHRR

T AU DIZROTIE, Mo OFIIE, =EE (USDA), BdnEHAR (FDA) . BREIfR#E
J7 (EPA) @D 3EITIHL, TNENDOIRINED b & THEI SN T\ D, 7 AU I DH
24 R & 2 NPBT OHIWrE, AR BATORMIFSAAIIR S LT, 7 —A o r—2A
TRIRDONL TS EEXbND, FFlll, eSOz L,
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@)

EU [2&5 1+ HiREHKIR
@ NPBT i HiREHEE

EUIZHUNTIL, 2007 4 4 HIZA T X BUND B OFEEIZ L D NPBT OB EOfrE
DI U TREID Bt S, BEICIE, BRINEBESO b & CHiidiiRe Y —% v
77 N—7" (NIWG) 2Sffk S v, IEED D OBMZ %22 T, FfioMH] Eokgt
R IH L E DI, 2011 4 4 HIZIFRRIN B2 2RERE (BFSA) ok LT, #ifrZ &
DY AT TR L= . F22h6 EA7FT L C, BRINIEFERFSEE > & — « 37
T & — (JRC-IPTS) 1ZFW\TIE, WFZERAFRCR UGB OF A [25] SO EEF
FEARRT-T—2r 3 v TS =301,

EUMMEEICRBNT S, AT 204 XU R KA Ve E—HoMBETIX, #Ehlc

BEtENTBY ., 2O DEICEIT 2% EOBLLO @ S 2 B LT\ 5, FFIZ, 2012
XU DI NIWG OFFELAR— R 3128E 0 F LD B TLRE, IEE (KA Y, 4%
U R) RLERMUR FINFEFHEE) 2800, Bk LdR— MO R v a0 -
R R—=PRAFRENOOHS (@i NIWG DOEZ FNRTEINTHAS), =771, M0
(ZIEEERY 7R HIE, NPBT (2T D HEHIA RIS I>2H 0 | R EE 672
VMBIAWNA T — 7 IRVE—IZ L Dk e o255,

@ GM#RHI & D&M

EULZHWTIE, MO Bl x5, BREEHHFS S (2001/18/EC) B/ I A Part 1
IZBITDERICH & BNTWD, - T, NPBT (2L D 1EH LA M I247= 50>
EOMITELTE, ZOERICBITHBEICHS LT, BEtahdZ &ithhs,

BTS2 LR NTWG (2 & DR R OFEMIL Z 2 TITEIET 2 25 B 50
BT DR DR L 72> TODARA > M, ROJITERH S D, TR, #H
HOBETN, 7 ANICREMNTEA S, YiEOBE 108, “ISR S, &
HEVAEMIRATT 200 E 2, LI RTHD, ZORIZBELT 34T 5) HElC
I%. EUFRS ORISR TH D LM STV D GFICEEY LW EAII IR S
CHWT), 72720 NIWG (12X D LaRk— MIERHIR I 2 o b D TIR < iz
TN ZE BT L D AKDOBERIED 2 SN D MED D D, BIRFATIL, NTWG 2250
RS, —OOMRICE XS EU LV TOREEFRFOUNERH D, LovL, BRI
NI BRI 2425 & A 5D, 2014 ARSI TR EECEINE B D27 &
DPTOND =0, AR 29 L7-BURBEES B L CURE A BT
Do

@ FRELHRA & DEBHIFR

BB 1 GMO (26 L TR 2 b D TH D28, MO Tk S HES- b
DTHH>TH, BIEEOGVRKE L B2 b7 EOFHMEEZ AT HHOICEL T, M5
OBV IETH D & BU TIEEZ BTV D, BT, TR Novel
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Food Regulation, HfE, dGTH) (X DMHIORHEM I R STV D, B
HIOHIHIRIR & 72 5 E 9 0, SHBIRE SN DUGTHHLRMHINC T 5 EZRON
REWBKRTHMENH D, DX 52 EU BV TIL, NPBT ICBI L T, Ol -kt
ZE I dENS HIH OB T BRI W Th -T2 55H, ©
AR E LTO U A7 OFIEZEE L CIIshasl 2 & o BEErie -
FeAnst s s vz k9,

4) ZFotthomsNEEICH T HREHKR
BINZEZBHIZBWCE, A=A TV T =a—U—TF 0 K (N2) 1L, AR5
FERE (FSANZ) Za%E L TRV . [FHEEIX 2012 4£ 5 HICNPBT (LB AU —2 > g v 7%
BAfE U7=, #E5:% New Plant Breeding Techniques: Report of a Workshop hosted by
Food Standards Australia New Zealand| (20134E7 H) [32] & L TAERINT,
BRERAAMEIZBI L i, SN W TTE R FHATESIR  (0GTR) . NZ (23 CTIEEREE
T (EPA) 23FTE L TR . 2 ZFUMEIZ NPBT (3T il 2t L Tnb, 72
T NZ D EPA X, 2013 4F 4 H1Z ZEN-1 38 LN TALEN [ZDOW T DA, Zhvz GM IO
KL E U CHINT T 2 BORIREZ T 70, & 2AM, ZOBORHWHIX LT, B&EE NGO
INE DR O 2 KO THER T D128 o7, BUE, FHURFH TH Y | BUFITEHIPT
DEAEIITE ZFF> CTODIRIUTSH D, TEFOE RATIX, [EERRIZRBIHIT 05 £ 7250E)
7RI T NZ A3 E (RSN &Il U= 2 & 23, NZ D B FE i | B % K F 4
DTN E WD P FAET D, ZOXDICNZ Tk, HAMIZH o & HHREWH
i EOWREZITST2Z L BEPIEE S, YEREDHEINDS Z & blole, ERE
70 2 K D iam DB Z Z THERE TE 5,

TR TF ATBW UL, BUFN TORGPEA TWDERRTH Y . FBAKIZIZEU O
SN EB R BID, O, PEREEIZIBWLTIE, FEHH OB L
TIIRFDEA TV RILIZ D 5,

(6) EFFHEEDER

NPBT {Z5ef3 2 Bl OB EERRIC R 72 > 72356, FRREDSCR M, B o
LB U CIRELZ 5 &2 2 LoxaZayvy, NPBT (ZB89- 2 HiHIZEE L CIEBSAI 725/
M ONDMEND D, ZO& D eMEERG, O EIL, GMO (2B 2 BB O [
FIFAFNICEE L C&dn21T> C& 7= OFCD U —x% 7 7' —=7 (Working Group on
Harmonization of Regulatory Oversight in Biotechnology) ZxfL T, A%k L
LT HITHZ ez R LTz, ZOREZXIF T, 0ECD TE LY —F 77—
IZBWTHGETT D Z EARE L, 2014 4F 2 HIZIIEWIOREE LTY—7 v a v 7 HH
feS A7z, Atk BUEZ )T T NPBT 43K 2 22 Meds KO L oBdky NI LT, OECD
DL CiEamMNEROLND TETH H, MO DHHIDIEARTIE 2 FIZHOWT, BFIZhTZ-
TR RS #s L C & 72 OECD (2B T NPBT St & LTIy biF bz
CITFERICRERERVH Y | ARORFHEFAIIER T 0ERH D, Z OfMOBEE,
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7o & I, Codex, HIVZ T E EMMIERER E TR, WEEBHSNDIZIETE-T
VRN N

VLD X912, NPBT (2T D8 EOfGEHE, £72+H2IEATWZRNE DD, 7 A
U F1 74 ETrE—H0 NPBT BRI 2 OUWNCHIRIRIG & ORI RSN TS, 29 L
BN IE, A%EAZR ETHRBRICES, Bllxgst & LTk ST < ArgetEDs
HD, TIHDOESR EOHEINMEILL TWO DRI, BZ LB 2> TnD & LIz,
NPBT D544 & U CBUTHIGZ B2 5 LT 28 XA 00, 202 &1E, M
TEIZ 3N TAERE U7 KRBT OHIHISE v » 7723, NPBT IZBA L CHAET D rlRetE a2~ L
T 5, OECD (Zd1T 2 HifIE B OFFMIZEI T 2iGm b s £ - 721370 TH Y | NPBT K
2 [EFRAIBCR OBMIZ R LTl & ORRE OEERAFHFAEL R E 72 IRBU B 5,
A& NPBT 1253 245 E OBCR G & BAFEEIMIZES L C 0| SR ERT 2 0ENRH 5,
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4 GM it & DEL G K UIRRNGE

(1) BREIZHIF5 M 1T & NPBT

GM BRI %, PEkRDER & bl LT, BRI Ly D2 WMERE O EFEFER ) 6 i
FABRTDZ ENARRICARD EESNTWD, Fo, Bin AR Z ZHERTRE T -
T3tz ONE)SC, EMAR LIS OEOMAEMC IR KD D Z ENTE, EHBIELED
AREMEDNERT D I F S CWA, L L, ZOHIMIFFCOBEG 2 EA L, Sl
WRABI72H)DIZIEE L TWD D0, INEM: e SRR B 2 BEE OBz
~OTENTHAEZONIZIEND TH Y . TORABIEHMIN TS, —J7, ITHE, W
DEMBIRD S 1- LIV TOBMREE N E 2 72/ T ERFEORELE & HIZ, NPBT OBA%N
HBATE TS, FrHo s LREIE, & 1RO M0 WERIEOWZEZ FIT LT
We DT L, IEMESCRIE R E BB ICED AR L OMBEN#RE S TEY
[7,8,10], miRDT ) LEEBRILREI & L THIFF STV 5,

(2) NPBT [& GM i D HED 2 IRFIDHEAD S DEZ

NPBTSIEAG A 2 Td D D EDNTHOVWTIE, Podevin et al (2012) [33] D#FLIZISU
i SAL TV D, NPBTOFSEOW 5ITIL, BHEIBROMREL WD KRERH LT, GME
W) & TeGMOI T DIHEE DR EMZ DND DO TIHRVNE W I HIFF L B D, LinL,
NPBTOBASSIE, HIZGMOIZRE T 2 S & SE & A mhkEd 5 L9 Hififize b, 0 Cld7e <,
FAITHRRA R & TSR B EOEAHBIZ L TnD, T72b5, NPBTOBEREIZ &
. BUEOGMOBIH > AT AR RE LDSWEE L 72 %, Podevin et al (2011) [33] 13454
DONPBTOHHNZHDONTEZ H_REFRELE LTHAHIT WD, i, ka2 TiE
LUy,

%1 O8I, B2 7 08 A= T 5007 m S 7 hR_X—=ZFT 5D ThH
5o TEB U FoBLUBHETHRASH TV D 7t A— 28I ClI& -z &
A T 2 OB FSEIR A VE W 3 NPBTD & 5 72 BfIT ks~ 2 & A THEL U,
b, BTG T 5 2 & bREECH 5, FBEOMOBHIF AL, 71k X
EER LN, HARIZT XY hR—ZATh D, BIHEOMBHI O TIZT /) A
Iz TR DSBATT 2GS IS EEARAEEME & 72 B 728, NPBT CHIT 72 Mkl i B T 72
D OEDE T L7 B 720,

2 OFREIZ, INPBTOHBEIONSEIR & U 27 T A2 X v MEDS, NPBTIZ k- TEH &
ALDAE DRFED NS DIEFEZ G- 2 258885 2 WITBREEE Y 27 D L~UTg b
HBolzbD Thd, 77205, NPBTTIXAALE X DNAZ —B@IIZEHT D, HDHVEIE
ERNZIRAT B T2 DIZMET DO DAVD D, F&i7e 7 2 L@ B CHifF S
HHDEXBTE RN ERZN, Mo T, T XY b= LW HELENHT D & NPBT
(2 Ko THELH S IVAEMIIOMO L V 1@ E B ROMMNEL 725, ZOZ LIFZTNET
DCMOBLHI DOFAA M Z T NT H b D ThH 5,

53 OMEIL, INPBTR 7253 700h LWVRWEZRIC Z Eoftic, R aREE, &
FOFRE, HEE DEBOMER L OBAER B ZM -3 7eODA ) ~—3 a3 &l
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HHHHSEARLT B A A MEO |2 & 5T 5D Thoh, ZOERIIINETICA
[ CHENZ S 4T E 7-OMOBIHI OFE A 23, Bl OB 2R HEE 2T AN Hied
IR BRI OB A EATMERH D L) 2 ThD, NPBTTIE, FUIMEEDH D0
VIAFSERERE DS Z AV E TOMOKIHID L 5 72 FEF T mV VA 2500 2 B BRI E 72 < T
HLEWEWIFENHD EEND, Lt ZORELITEEE ORSIAL X IZORMR5
DTHHLEEND, LivL, BIFEITLHLAADZ LRI GRS & 72 HNPBTOHH
ZIAREC LR U S 7280, & BT, NPBTITAH B 2O HIHI OFSAI 2 1E 5 D ThiZ,
HEE I Z T AN DN DEROBRN AR TH D, MOTHW X 9 Z2fiGiEH 50
ITIHEEDPOORNME LD U AT DIRRIZIT A —7 IiEim S AR T 5,

WA OFREIL, TEE A ATHEIC 9 ANPBTOIHIPS A DL ] T D, AW T
% SIVTWVDNPBTIZ DWW THEROHHIRIR L 72 D D0y, 85 \WIIERO B & (7 U Hk
W72 D00, BUEAE THEm SN TV DT TH D,

5 OMEIL, EE2L-OTREMNE LW Xy FETY AT TREAA L MED
R—EEhTH] ZEThHD, ZIUTFE20MEE LERIMETHY, TrEAR—2
RONT ALY MR RO E WD BRI TEE <, NPBTHUIEEE LT, ek
TIE2RL, WORERE, E., B, Hig, 2L TCINOOMERICELE Lz Y R 7 FHl
INEHETH D,

Q) AEYBHRMEEETE & DRE&EIZ DT

LIF. FEF (2013) [34]1% 51 L7225 NPBT & AEMS A2 C B4 2 B T D&
ATEELDD,

GMO (ILMO) ZRZM T 2EMEM 2RI BRI, I AZ~HEIZED L= FIRCo
Sl HEEERD I ERRDOND, MOFIHIT, BREF O ELIE L2282 72
SRR B R A% LHIE LTI GBS Licpibhnsd,
KRz, B—EEHSEORRICIX, FRNCAEDSEEZ R R S BN EiH T2 2 &, T72b
L EMZARIERERME] RO b5, BRI,

O BB AWEN, BN OERRIIBA LT, TOBH ORI 72 LI

L0, fEROBEABMYZHZEL TCLE D Z & GEAITEBIT DB
Q) BT AWM EPITRR OB AT L ML T, AN ZHE L2 b OIZE Z #b

STLEI Z & G - Bia I HEAME)

@ AR IR AEWEDME D 3G EWEIC X o TR OB AEEEY) A 73 SEIR

LTLES ZE (HEWEDER)
72 EOWRIDA CTe e, SRR A Ul Ll s,

ZDBLES NPBT 2 A CHhb & ZEN ZHNWTH ) AORFEDNLEIBIL 72 E DE
VNDNA ZARAT 5 ZEN-3 (X 2V E TO M EIROHMZITA Y | & DRl RAFE DAV pEY) % B
AMZHT AT MO & RIEOFHMBiRD Hivd EE X HD (BFSA 2012) [35], AV
TRVA AV RN TR VRIONWTCE, AT a—= 0 T HAWNIT T 2T A
VAR ET D LB Z D0, BRINE S ZAHEES (EFSA) @ GMO 1ZBE3- 2 VR3S
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I, AV F TV R R K DR S AVAEIE, GMO & [RIERIZ, D DAEFEEIfIC
BhES 287272V A7 BT H & ThHE LTS (EFSA 2012) [36], — 7, v &
VR VAZEVEHRENTA OV AV 1L, EROBREIEIC X EH SR O U
A7 LIAFEETHDH E LTS (EFSA 2012) [36], DO X - TIER S -
PNZHOUNTIE, %%@ﬁ@%f@%ﬂt%@ HDHVTERGFM FTAE L LD L5
THZENEHLLS, £OU A7 OHWITITEmD 20D, PR L7z X o1z, FaEIC
kwf%\é%%%é%@ﬁﬁi%%F%@rfﬁg %kowfﬁbMTkU\ﬁb
AUTO D EATCRBI FTREMEIC X > THIlr S5 O TidZevy, LovL, EMIZZNET
IR i B M- STV A DO ThiuE, EHEIOE L 1348572 Th.
BURE 1 LZ DRI EM S RIE T U 27 MEN T & & H MR T D LR H
HZEIEEIETHR,

ty 9 — DEERB ST, NPBT OFMEE G U DB, T E OB EREO IR 2 /288
ICESRETHLH LW ZETHD, HIERESEY ORI Z A T IR 2258 i D
PRS2 Id b3 572D, NPBT 13Z DOEBOEAEIRED BELRFAMC 2 25 EE2HNT
WD, LLZRND, GM Bz & 0 s B S BRI DI EE - AR D
BREDMRIRS FAET D728, EIRL72 X 5 ITIHERABRDIRANZ S & DX 723 HIHESE -
AEPEL BB XIANTEMDP AR TH Y, SR e EO X ITED TN DN EE R
PR E 2D,
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5 HE~OFEHRREE

2013 FEIXE LB AEMDMERL SN T 30 4E L 2 BEiIH TH o7z, #FIDTH MO TH
HHEHT D b~ b [7— X —t—\—] 1996 FITHIER SAUTLASR, GMO OFEs hifd
ITEINO—R &2 7= £V BIE 1{E 7000 T~7 % —/L (HHROBHEEOR 10%) 126 K&
ATWD, Fiz, HEETAEIKES A FXFEOSERICE EELT, 7700, 7B
YFr. AR, PEEOFIES, 28 BEIZKATND, FTAENT MAIEREZHET LT
VDRV, HERIZEA L TSR (FUEr Iy £ 1500 J5 b o) LCAERRER CK
o270 TRy, FER K230 b)) 1E. ARFT A EEDEO 3 A AR (79 850
T RY) AN EED, 2o, ZRH6DIFE AL, MO EEETH L KE (FvE
0avRKE) RV TH (FER) DOHEAIITND Z EnD, TAEIE, M0EEH -
EBFHLTWAEEO—DEWZ 5,

—J7. GMO D#Hs « FIFITHH] - BE I W5, BT EN THEENL, F L
WOEANIZHTZ> TOFHHEETHY . D) HITHEEDRSIIINA D559, TRE
DEREHEIC L DFFOME T DS TH D] LWV HERIZBZ T, GMO, M &5l
XA IHEE OEREEI IR, FAETIE, T (IfE-> TWERFAL &0 RERER
RO BT Z EITL D, MO IFSERTH 5 &9 ke L T D,

HeEbl, BRMOEa Y RT EZHEAT A Z EIITERRH D | 5o T GMO 2B\ T,
ZOEr Y AT LRt T 5 2 LIIARARE TH D, £7o, 201247 T 0 ADWEE TR L
oo M R UEr 2L DTy FORBANEICET D5 CAGFEEIZ R > T K D12, Fh4,
FRlZ, ~ A3, B HHERD HIF 5 ENREN, —F, 9 LIzt Okl
Br EORTEN R SN D Z ENE <. 2O bAEE 2013 4K) HiRFRC & 0 fedkd
Bl & 72> TWNDD, FDZ EOHIBITIA, ZIVE TIZHE STV DESCE A X FRIT L
TS ORER S, TIVE TIZRFR SN SLOZ 13 MO IZRIENR 2N E 2B LT L
TW5b 4],

ZDXHIZ, MO OIE L THTROBMOMIZIL, TN Z 079 < NPT 25135
IZHT2 > THHFRNS TR ERERRNTH2HLERNDH D, BRI, M HFCREZ »72k 5 72,
WFFEE-CBRATEE OB PRI CldR < . < OFIFRREIC, LR 2o, KV IEM
IR E R L, ZOBEERD D 2 ENMARAREEZ BND,

TlE, EDXIITNPBT 25 L TCWOIFIE LV DTH A 90y T E TITNPBT 2844
LV RY Y DNEOIEENCBW T, MFEEOROIE, FIT, B2 A Y v hTHY, £
DOHEHZ R L TORA, 25 WNSEmIT Do T, HDWIE, IEiIC, H 5
D NPBT [3FIERIG TR THDH E VI FRLPBEEIND Z b H-72[37], LrL, 29
L7e— R RITNLT L b TR OB A TRD HITIFE - TV, i > T NPBT O 5EF
RIZhTe>Tix, HFZE L & HICETROESAAVTEGRPILETH D, Fr, BTk
T 558 M A RO DT~ A AT 4 TIC X o THIE S, —JEIRDS - T JBGH L2072 s
HADZ LT, el b, BRI L > T, LY EfERAE~ A AT
A TEREICE S TH L) ZEDREETHL, RIFEAFOREND A THLZ L%
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AHLOD, YA TV RYF TR EDDENBLETHS,

6 SRORFRHE

AR X 91T, EH, HDHVNIHEIZ X 5 MO [ZBIT A HIEE DEVA S Y . NPBT 2 —1EIC
S5 Z & ITNEETEH 5 A3 NPBT NMERD OMO DFIME TIZ A S—LENR2NWEDTH D |
-7 Ml EN LB TH D Z L IEMENR, 2T, SR B L AR A B Y
FLw5b,

(1) 4/ LEEIZBIT53RE

7 BRI DRRE & LR, HARIZRERE & & IS, Wb DB R LISk
DEFN~DF T 52— NOFBEZPERTEZ 00V HFRE, 25N, ENZTo
BHRTHIUX, BRISRERLFREL LT ONL W BERH D, o, MW TIL,
—IE 7R BLRIC L D7 ) MRERITETHNL L TR LT, o, —ilre IR & v
Z Y, IRBGTNEASND Z LIZ L DT ) DA~DFTRAIRD AT HEM: Z AT ZHERR

L. 70, BEFET 2008 W5 3ENH 5,

(2) TEH/LRE. BoUIC, EBEEKIZEIT5FE

T BT AREETIE, DNA HEAALAI AT E 409, DNA 0 R R ZEDERRIC L D | Z2
R CEARIRB T IERORBNERTSND Z LD, BHEDO VA ~HEZBT D
DG L T2 DD, T2 H72NDMNEND T ENFEmE 2o TW5, T2E T, 44—
;Z U7 OFEMZFEIX Null Segregant TH - T, FEIBIHEAINDLGAEITIL, GM OFH]
KL IR D ATREM A 4Ef L Q0 D, F72. AL small RNAIZX D7) ARET D=
DONIGEIEFIIAREUZ LV BREFRETH VD | FlETIHEHIED RNA 7 A LAY 2 —S0
PEEAIZL D small RNA 25 U7235-5121%, small RNA PEA DNA ;3= 257 7 A fmde(E
BRIFR RN &G, FERD MO IZITES Y LN WO BRADBHH05, Ekos
J DASDOHLABD FTREM:DOBERR, £72. ZOMGEE EDO X 51235003, FEEICGRET
B 5,

() TIE - DEHBRBO=ODHEATIZE1TS Nul | Segregant [T DLNTDIRE

HGE - ZRATEFROERE CHGEIE FINEA SIEEIRIT, G0 & L Th A& ~Fik
OHIR 23T 50, BREE THIZ, ARG TEZBEZHEHT X0 BERO 72 @A (Null
Segregant) DOEHRE £ DT HNFTEEFBE TH 5, Null Segregant (% GM HiiilH>H 44
TRETHDHETHHMFEWAHN, F—RA T U 7 OHEMFITBEAGE TR &
TEPNHEA S D5E DNA A F U b7e &) 13 M BRI OXIZI2 72 5 AlREME 2 Faf L T
Do WTHUTHE L, BASNTZBEBE DR LN & OREANEETH D,

723, EU ORI STIX, —ETHLRBEN TSN B FEEA LI DI
X R E LCOPNE 70D ot AR—ADE 2 FxE->TWAN, U FiEfiy —3
T N—T (NIWG) TIIEERIEANEL 23 £ ERFBH S 4072 Null Segregant @
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BRITEE R A TIE W E LTS, £, A=A T VT « =2—U—F K
ORF LG, SPT 7' ASCHMABAEIC K 2 HAMEERIC K-> TIEH S 4D Null
Segregant |22V, TOM & & Bed_&E TidRw] Eitam L Tnd,

FAEN TN NI EPE N — 2 DT T a—F B> TWA Z L b, BARGTO
FRATDIR N & ARV PRICEEC & | EIEABE OIRAZ T D72 E BFIEN
Heo TR, I ZARDHHRIOXIEA &l i D, EEE, SPT 7'm & R8I D47
PNZHONTIEL, BABR TR LRV W TE A+ BB FENRE LTS D
EERFRIFT, M hUEr v L U TORIRIGI & vz, 7272 L., Null Segregant
EDI T LU THREFT AT — AN, r— A TR S5 & LT3,

@) 742740 bb—23 2007504/ FaL—2 3 iEDRE

TITaA LT IV N L—a e RTuA ) Fa b—3 3 A NPBT O—DIZHLY
HIFHNTNDD, ZOHM B ERITHDBEREENT T3, I, HREEFORB
WIEMERA R OB 2, M AEMOEH72< BRI FEINTH S, UIRTILH LK
HARED I ITE T, BRI 7O E i) & LT EREIEY OEH &
Mg 5,

—J7, ALSV X7 Z—ZHH LT B o AYREEN L. €07 v ' 2T M HilizF]
M350, 20y REROFEA) 1I2iE, EABRTFMEIELRNZ En, FEHIR
2R E T RETHDHLEEZOND, ZOHEICH, ailc, ARG FIMERE L
TWRNWZ & ZREHTE 20 0ETH 5,

B) VRATVIRVABIUA USRIV RADIRE

VAV RVARBLOA v R TV xR AT, BMICEATE B0, AR
BURIED & 2 IERFE DL 75 2 WIFRSITH 5 Z L b, BREDRFEBFE Tk DNA
PR ) BTHAF LTOTIRARLARL, LL, YAV XV ABIUS Vb V=
AVATHRIGFINERDT 700 T U 0 DES/N=T 4 Z VT AR ETEAT S
7. T AT T ) v KEE O EEE . T-DNA GBI O 2 3 2 R — & —EH] F [FF
) MICRAS NG, ET, HIGRE TISEASN TS 2 L 28T 5720
I GMO DS TIL, 2 < I MUEM ROV E IS5 T %~ — ) —BfE T & L ORI
LTS, ZOHA, YAV RVABIUS Y h IV RV ADERICE TEED
RV,

T, T-DNA $EHROD R — & —Hi & R A & IR % 72 2 AR 8 53T
FEHROES] P (Plant) -DNA OFIHDHE ST 5 (38,39] , Bk~ — 7 —iHs -0
PREIE, R ZFR SR b T AR ORISR, BRACRRERR R X > 2 T S OF|H [40]
& B TR 7= |3 A HE PTRE A AR sk DA VLS TR 22 £ 320 5 [41, 421,
Flo. BTN RT VAT p— A= a AT LD BB T &8k~ — &5 T2 B0
YufafRIE N LT, BNOBIEHEE CRk~— b — 82 2 & bat s Tun s,
WP IUTE KL AR TN EA S TORWN T & OFEAR AT RIZZ 2,
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Pe-T, EZETHIEE T L HESNDDDIEEN VT L 725, Lusser & (2011)
1. 20bp L—/LOHEAZHES LT\ 5 [25], 20bp L—L &1k, AMDS ) ARICiEE N
HEHEROS CHIUTHIRAFAET D AREMER H VD . v UERr > DS ) AP A X (2.5X10°
SR 7 ) v, BRIFZEG R OFRRE LTRET 2729010,
72 &t 20bp OMEFEFNZEAT HIERPMLELHAEIND EWVI LD THD, - T,
WFEIZ L > T LA X372 D S OO 20bp LA EOAKESN DA FAET D56 DI,
TN 31T HBIEE DR LVHHEE & % 5 L3548 Th D, NPBT F'Z v 7 4
—LDHEE TIE, 142k DNA OFWESI] (20bp) A8 AT 2 AR ORI TIE, MO 13/FEH
SN2 ERERSOT D) E LT AN, BINEERETRAI SN LD TIER,

PLED X 912, NPBT IZiE, BEOBEMBIEEN TR, —RICEHET 2 2 LIXREET
BB, BHDHFEDYT ) DWEFRTIIHERD M HHAZ 1T D K28 n o4 ZE & 1K
LTEZDRETHD EWVIFHMAFOFERNLN32], £ TR LIZL ST, K
DETH Seed Production Technology (SPT) A3 T, HEAKEMIZIL, S KEE T
PRA LN EWIRIEN2EIND Z L2 XV, F, M 1 & U CORKKED IR
FHAHZ B L U CHD o TV E W DA R ENDITE - TS [14],

R LIS B8, 7 DREE TR L2 B RARITIE, BEE LIS, 2T U7
W EPEE S L, PERROERE CEA TR A2 202 89 D, Fofére
o1, MO THREETH D, Mo T, BWHITIRE L E X DG LW D0 Lug
M, ZIVE CTOBE AL, 72D NCEOFIHOIREL2E 25 &, Rtk ek
Lz bR L LT, RBA2155 £ Tk, 1B OFHE2RB I 2 LMD T
HETHD, £lo, T, GR35 & 9 IGBFRTRER 7= O D~ —T1—, &
LT, BIETERETL7ODO LI AZEAL, FHAMETRETHLEVIE
b5 [43,44], BERZ LT, R/ NROBIFHBLZ THLHT /) SREIZ L V1S
ToHEW) 2 Wk B, S L. 7 AEREE LTAEIRIZ 3s1T DRERET DA ROF T,
B Oz B R CRICIROBI AN L VAT 2 Z £ Th b, k. K<mbh
TWD X, MR 2T 27510 T 7 AR VIRROERENA L 5, £77,
A Bt ORI — 7 = —CfFt LT25A1C b SR B
T 52 1%, WEETHD, 16> T, 20 FEREROZLMETHFTZ2E T HICLTh, &
WHROERITHRERIZZEND L L, ML TS ZEREEEZOND, T L
e BB REMENLT DO, BIE RIS AR FFIZEA L To
T =R EWET D Z EMBERN ORI KR TH D,

AAEIZ72 o C (2014 4E2 H) . OECD IZBW T NPBT ICT 2 U —2 v a v DB S
EamSBAIA S U725, OBCD MIERENZ I UWNT H Null Segregant, T = F/VA4 Lo AT
ONWCDEITIEE - 721E00 0 TH D, T TITR= X HITNPBT (2 & 0 1ERL S 7= 28
RIZ, BRER L XBINOT, BUEOBIR XA EM OEBICET 52 DiEm &
BE L RN H D, S%OEmE {1 T 5 E &b, L0 HONREBEEED
WEDT=DOIZ, FNEOWFEIEZ LV iED, EFEEOREICHIRT D20 ER H 5,
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M0 IR UNZ72 D D3 NPBT & W B BARDIERIZ OV TR, ERIZBNT Y, 37T,
B DEBRDPRENTND EZZ LD, SHFFEE DI BT 2 KD 2 KT
WOHIETT 2 DO TIE <, T rRAZBWT M B E2 VD LB L TE, iekE
B O MIEEHIHE- T, BERE T2 Z LMY THY . ZNEMIET D Z ENEET
H 5D,

7 FED

PLEIRARTE L 912, NPBT ISR EINT B2 0 | 207zt ZHVE CTULEICHE
AR <, TR S ) AUERBEREEED ATRE A B0, EkROERMIEIZIN X
BIEIZ AN ATHER BN b B EN TV D, o T, S%OIEMBEREICIS T NPBT
VD TEHERBFINC 25 Z LN TRIN, 5%, T3 EE U THIEMIZIE U Ediibigg
MPEEL 72D THAD, —HT, TTIHEMLIZE 21C, NPBT IZ L > Th7z b SR
BEEDXIITHRAT D0, HIRIBREF L DENE L L2000, -, THS
DI FRLTE R THEREE & & ) RHliT 5 D372 &L NPBT (2132 < OHAMHIRRE bR ST
W5, EOT=HIT, HliBi%s & AT, NPBT £4l7E 0 1 =<2 NPBT Hiff T B L= E D
R A ARERIC S Z 72, NBPT 4427 4 — Ry 735 Z ERARRI R ThH D, 2, [E
B D72 T, RSB OFIHEEE BT 5 Z L b TEETH D,

NPBT D bl72 52 511X, iROBENARFIR TH D, D72l NPBT DBFFEIZD
WL, TRICHT 2+ 72 fERO AN AR Th D, F£72. NPBT & HW /BB
BHiz> T, IR OMARUE R EMRR N E LT, MW IB 2 (K TH 25 L
Wrd o Z L7e< I EANTHEINES T, FERETHSE L2 FRIHRE LIFr 21572 5 2 EZR
EBIRD EWIERIOFIEHE- T, BHEEHA L, WRAERTLI I EAEETH D,
ZO X HINER L FEORAENRNS, L) L arw ANt En D 2 EEWIRT 5,
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<FEEDEREA>

Cre/lox : FFE D DNA BLHl LloxP Z4E/g & LC DNA #i#A % 236 270 9 35 cre (2K » Tl
S DN RFEARARL 2 > AT I,

CRISPR/Cas9 [Clustered Regularly Interspaced Short Palindromic Repeat/Cas9] : DNA
ZERF 5 RNA 491, BB L ONDNA BT & o /X7 B Cas9 OFHEEIT L 0 | & D DNA i
HEAN AR LYW 5 Z N TE DU AT A GEITAER 1 21),

DNA DSBs [DNA Double Strand Breaks] : DNA ¢ —EE&HUIHT,

MNs [engineered MegaNucleases] : i/ VHEIAYIEERRX 7 L7 —8 (7= & 2L, I-Scel
I$ 18 MR AR e L. LD RWEE (72 & 203, 40 B AR UIMr3
HZEDTELIITHWELEX T LT —E,

FT [FLOWERING LOCUS TIi&fn 1 : 1B & #FET D 4 L XV RV e 2a— KL, 7
=R VAN = e SRl 1|12 s & A IS

GM [Genetically Modified] £4if7: &in 7L 2 Hiffr, A D & O fs 12 N AN L,
BIOFEFED M DIBAG KA Te, B DX, HEFH S D HA,

GMO [Genetically Modified Organism]: i&fmf-fAfax EW), A5 F-HAH 2 BeAlfic & 0 1ERk
L7248, ARSI, il (B ICBREL TRV 9,

in planta V% : H#ERZ TR 272 O Bn R X A, 728 2%, fEERICEEY 7
BTV NEFGLSEH 2SIy, ERE, PEISE f) 2150515 K
SR OB TIX, AR 72 0NIHGEBAE T E i AA A, Eag# & U7 AR
iz 2 EL TV A,

miRNA [micro—RNA] : fBIPNICAAAET D 2025 HiHAF E D RNA TH Y | fhOE(m DI H%
TS HMRE R T 5 ) o a—F ¢ 7 RNA O—Ff, siRNA & #7220 . NIEEE T X
DAEC DT BN —TRIENOENT 5, BHEAT B ONENTH B E % b
2,

NPBT [New Plant Breeding Techniques]: #r L NERHA, 1EROEE R HAfr L 0 |
K VIEEIRT ) AR B ) LRERFIC LY | ORI 2 e 9 2 B,
Null Segregant: & -EAIZLY, HMETHIBERARK T LI2&IZ, EEoBEHC L 0 E

NIBAR 1% BRI,

Reverse Breeding : F, ihflIZIS 1T H~T v A (HEREREY) CWHEMIXATEIZBW TS,
I FE DO YA RR] TR Z ZEZ K 0 Kb D, Reverse Breeding |3y Zds D
TEARARHHA 2 Z 4065 Z &2k V. F s bBIRHOF, WA HH T 58 TH 5,

siRNA [short—interfering RNA] : ™7 /L A RNA OREGHNHIE, AkE n 1 OFEIHIZ S
DD/ RNATH Y, “AREHRNA 3B AR L, FEA) mRNA |2 SEFEARICHERE T 5,

small RNA : miRNA <> siRNA 7¢ & 20 G HD 572 /51 RNA, B n DR 7253, N
TEEG T OFEHIENCRE G- LT\ Z E RSN TV 5,

SPT [Seed Production Technology] : SMAFRM BB S T2 A EIZH ORI, O
FetBEint (AT OB EMEE FSE n OB AR) | QI NE L. @HEtH

24



PRI EBET. D3 OOBISTFRYAK ED 1 4 PIIEAN ST SPT HERFRHTIE
AR THIIARFGE 2250, BASINTFMEEEFOIERIC K W IER T 5 2 &
NTED, L, EORNEEEAICL Y, fEE & L TRRICEAEG 2 nE
TERW, O, AELEEZRHE T 1/2 CHET 28 ANER AT 5E %
N N HBISFIZ L > THRT DEILIT L > TEAI L, SPT HEFRFRMAMERFT 2
it GHEL, &R 123H),

TALENs [Transcription Activator—Like (TAL) Effector Nucleases] : fE4)d5 EAHE 3 o

R EF AW DHRER F Ak L X7 D DNA fiEe R AA > (TAL effector) & X7 L
7T —E R AA U OFEIZ Z VEE D DNA ALY 25858 - OIWrd 25 2 LN TE D85
B 1 GEIAHERER 1 2),
TILLING [Targeting Induced Local Lesions IN Genomes] : %7/ Ao@ 5 FOH—H 5
NI IR O R AT 5 ih, I A~y FHRHEXT 20T oB%% (%13 CEL1)
TEBRSZYIWT L, BRI L B DO E 2 ‘575 IZT&E D,
TFL {1 FT OFREr JEBInFTh 508, FTBa 1L 13fic, 1EkoahE2HE L, TFL
DEFIZ X IEAMEtET 5,

Transgenic Male Sterility (TMS) fEEREk : BHEEMICB W TR T4 7/ 20T 47
EPTRE R EOREMEATRRH ((FERX 7, 8 /) ZEHT 2 Z &Ik v HEEARER
A2 NSRS L L, FHASHETFRIC FH O 2 HfT,

VIGS [Virus—Induced Gene Silencing] : WA JVADY / I EITKEMONTENEELS T DOBCLS
AL, WREPEBLIEHZ LICXY . fEREMAE S ONTEORE OB ZIHIT 5
BT,

ZFNs [Zinc Finger Nucleases] : FEREDN HEWEY) & TIR/A < FRD HILD DNAFEA KA A o~

(zinc finger £F—7) L X7 LT —F FAAL L OBEIZL VAEED DNA HiFLA
ik YT 5 2 N TEHEMEERE (WNLX27 L7 —E8) O 11 GEIIf TR
1ZH),

TIRA ) Falb—rvary (T/af 7o rar) 7N T YU AEILDEA
L7HER T A V2D B CHBHREZFIH L OOMKBIE T2 A TRELS S, HH W
1% VIGS ZHH L CTEMSELS T2 FEBUNHI3 5 Hf7,

TruA T4 N —vay s T ans T Iy LAEEZRNT, ESERICBW T, il
ANCHNRB LT A FE 8T D T,

TraNgT U gNE T 7a"y T ) s GREIX. Agrobacterium tumefaciens) 3%
DT A NICHWERFZMAAR, TGS 5 2 LT &0 fEiiia iz
B FEANT D EA,

T T B ERERT DIV a—ADRY) ~—D 1 EE, EETHDLT In—2A
ERIR VS ISR L0 T I RXY F U DBDOENTET L 72D,

A 7Y =R A (intragenesis) : FERITENT L8 s 1%, [FIFE)SHERFMED &
LRI TH D, Bl FOa— FEER T nE—4—, HLWFIF—IF—F—%
MAEE, BARRCH D861 L 13E S T2 CHEWIRICE AT 5186 1/ %,
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T MRS DNA (2B DHEEASI D2 L 20T, MdERo—>Th o v
D AF LR DNA & G EemER OREER T 5 B A b U OIEREEZ L 0 B\ T O5R8%
HEIS 2 5,

F7H =4y b B ALTEIE T, 728 20E, siRNA ° miRNA (280 | FFEDEE DI
BAMHIL LS & LIESAIT, BlSI O RIEDMEWR EDOJRR D72 DIZ, D
BRI OBIG T O BUEHENN AN L ST L,

7 ) B ALE OIS ZR T HNTX 7 LT —EBEHWTRIED T ) LB I
AR E OIS T A Z L IR FEEARSC, Sk DNA & OFHIFIRAHL % 12 &
0 R TE DI L BT DIERIRASL 2 Bl o K 5 2, 1R ) LS Z - T
% EAT,

FORE I EAR RS [eytoplasmic male sterility; CMS] : ffEOA LT X T GEEILI +
L NUT) BE OB A LS T AEEEE TR OANESIZ LD A LD AR5,

YA Ly GBI TFIREINED « small RNA 24T L7- mRNA 43R, BHFRIMH. &
DL, TEV=RT 4 7 A X DB R LD AT B,

HEATEME © & DEWEROIEFICRE LI=TEm A, [/ CAEIROIE R 72 H8HI2 528 LT
LEMBICELRNZ & HDHWE, RIS bnZ &y 7778, AR
NIRETHLNTEBY, BMA<HEEZ 2 T,

VATV RV A (cisgenesis) (B AT DHIEE & R FEDH DV NI RE/LFRIC ST 5
Lok L, BRRICH MO LD L, Tane—4— A2 harE2EDEato
a— Nk, #—I 3= =122\ T, &< [ UHAE DT &3 D85 2,

X A VIR KEWIREIRE (Phytophthora infestans) (2 &V 51X Z X5 E, 1840
FRTANT v REHINFERBRHIEZ 726 LT,

HHAAMIHA] [novel food regulation] : EU O&NHRAITH Y . 1997 FEDFHIEE ALIRTIC
BRI TIE & A ETHE S TR TeBinB LORASy (BAIRIIIEERLS) |
BlcBRR STz, b LU LWERESHEIMC Lo TAEE S/, BXON 3H
SETIEINE TLRICESNTE RN, BU TIEENSEE STV o T2 &ih 7
EOFHIE TR D22t 2L 5 HHI,

BT Ia—=2 T INEASTERATHANC B THES N T D EITTH Y | [FIfED
EMORIED % TN T 28052 O TN LIe 564 37,

FEEIfEHA 2 [Homologous Recombination: HR] : DSBs OE{EMMED—>, AL, FHFEIY
CARSAIR Yt /3 IS HRIEEINL & ARRINED & HEES | 2 SR KABEM L 2 2 B —T° %
Z LT DSBs B IEREIAEH 5 2 AT b, 1SR Z (R Sh b,

V7 VAR L R OMINEEER I T I TR U A SHIIRZE B, BEaE L7- 4 0O
FIENEND Z LN AT IIVBRICHED R WERIFE 40,

BTN NT VAT f—A— 3 HBG &Rk~ —h—D X 5 B 538 B (5 1
Ry B —kbO0T7 a7V AERWTC, EICGHRE GRS Z L, BE
BRI T VA DRI D Z D, —EOME T, BINEETF &8k~ — T —8la 1
23, [R—Ofas, 2> OBIDOYEIRITEA SIS, D& 512 L TER S U ERIC
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BWTIE, BIROBBOEECEE~— I —E8 B T 2R T EDNAMREL 72 D,

FF 2T VA F LA (natural occurrence) : HARSR CiEfn 122z 3 54 T4 L
BHBIER, EMOBIR THIHRZ FBRICB W TE, 7 v — At Sl -k
TLEWRE, TTAI RDL D 72~y =Pkt 24, 7 ao— AL Lz ¥
—H BN LTZAEYREOT X TRFE LT TR T, FEMICARATREZY 9 5LE 2
LNAELAIT, BIRITIEZ Y 5 5BI% L L GHIS b,

IHT 4 T—=H—: VAR LT —BD I I, ZOHFEIT L > T EAI M,
RIRFFCBSE L 220 | PR SN DB sHIEHE,

IN=T TNV R R B ANED— D BN LTV AT A S BRI S S 6
EEDH AEI X0 WERE AR S A U, 7 DB B TR AT 5 B

FEFRRIR RS S [Non—Homologous End Joining: NHEJ] : #3471 DSBs K 21516
THVATLATHY, fHERE#LZ K0 & IEMEMEICS D,

BRI 2. (U—o 2 —F T oo 7) MHERER X (HR ) 2RI U CEERE(R 1%
S8 2B, AEMARIRPN I, AEEE IR TR VS —E OBEE CHER)E (S 112 DSBs
WAL %, %D DSBs EMLAMEIE SIVDER, S0 BB UTARAHIA X I & —58k
HE720 | HRIZE > THMIOLREZE AT 5T,

FERYZE R AT B O R 238 T D AN T X 7 L7 —B 2 HWTRED S ) LMEE 112
DSBs 24U, EOREHRE L TUHEEDY ) MBE FICRIBOERER A EZ T2 8, &
HNE, FDOX I L TELTER,

T4 L= A ) =D 6 I R AT IVCHD T 4 T DR, 74T R
XY VEEOITEIZRED — 2> ThH 505, I W TIDMEL | SEFREMIZ LD
BRIEIGY DR D—>Th 5,

WNOT 4 T ~——  REARRGUED X 912, ZFOLEEIC Lo TRERHSEA S 7ol
WA E TR D BRI E,

HEHEARTS: 36 LN ORIt OAR N MR - DA AT L 0 A U S A Feii g,

AHBETFOVTIT 407  BEOAREEFEHAG0YE, BRLVEL L O/EWE
BRETLHAN, 728 20, ZIE & EREOMAETIC L A B RO BRI B
T3,

Vo —Y RI v 7 REEBERICRBWT, ATRE HIVEE T OUs & iEgic L v EA
ENbHZ L,
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L7, SPT HEEF AT NELEIG FIC L 0. BB e LTRSS 4
[REETERV, ZOZ &3, SPT MEFFRMOBANB B ARERE TE RN & AR
LTRY, ARG EHERFT 2 72O TE BN G T2 R WL ETH
5HZEER LTS, MABR T OWT, BB OI8O T U LA, SPT
HEFRRHEN DEANBRT-OT VAdMeb B0, BARO T U )ViMBis 5 ORI,
FENEIL 50%72 DT, BAERTEMIC K-> TR LIZRMEER T, BB TO
AIIZOWT, HEm b 11 o870 5, (B ANELBE 283 5 EmITE b
ALTWDDT, SPT HERFRIEDEFET DT H 0L, BB 03T 72 Null
Segregant DL TH Y | FIEEIEFHHZ b TR a > OIEH L5,

U ED X ST, BB O BTEE 2R D, SPT MERRRHITfarsE s+
INEPERERIZ2 DT, Z OFENIIERHERF AR FTHE & 35 2 DAV W TSR PN
IS A RASSVAAN

Z AU T, SPT HEERRIEDOHMERT & 9T 5D TH A 9 > 2 SPT HERERHE CIHENE R
THATHIEMDFEEF L7226, SPT MEFERIEA Bl S5 LB B ITHEA
Bl 2R W U AMEES D, A GITEABR 2T A% Ek L
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ALTRWT YN LLIZHEET 2720, BREHZBWCEABE 2T 500
EALZRVIA 11 THELT 5, BABRKRTFZ2AT M 3Eoty o7 ERa Ik
STENEHTDHDOT, V—F—ICLoTHENEHKT I EZEDLEIZED, %
F 1< SPT HEFRRFE A HERFT 5 2 L3 TE D, SPT HERERFEOIEMNC X 0 L D%
PEREME TSR THER? - IS D DT, SPT MERFSRALDFOHADN FERFRIZHIH &
N5, &2 THLNZFRHR F RIS L, AEPE « {HE SNARESHUTORRIRIC
EEE e R b

@ Reverse Breeding

R 5 YIN—RT)—T 4 VT DEERHRF—L
(3C#EK 15, HPE—, ASNHEBELTIC L H5HEL5IA)

Q REFORIFRMEEGTFORA L -HAEHE
FT8In 2R L7ch o3 Y B0 i 2 BN, REIBI B a2 F ) U7z A
DOFNUNZADWTEL I T D, B N RATHT 0V RIE, T VINTHRR
PWEEFIET T 4 VAL LTURL FHBILTWD, B 7 X FORETEMITAD20
R XY RV ATH Y VARV E AR D, Z OGRS E— R (E 1T
KELEND Z ENMBN TN, £ DY DOFT#E T2 %Y M) ATH Y
A IVAZFRVMEG U2 b DT D 1 T 2 FITEAT H Z LT K LAETHTEL 2 4
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RRECHETDINIZTEGDHZENTE S, SoNT-RHET 27 4 F2EH
DI1 23 LA U CHEFRE A 15 5, HEFED 5 BT, FT B T2 FE L FHIBE T %,
F7z, BHIBET 2HEMD 5 BRI Y U AT 4 LA IETH Y, =
AUSIEDNA = — B —IZ K D HBITE D, Doy 8 ATV 0 L ARG & BB
TEEZ S OMFEZ D XY OR LR ZED 5 Z & T, KPitEEk Lo oRbkE
[ZOWTEMT T OFHEIEDIT %, BHH %Y ORI R R T, FT
Bt 2 EmEE i< 28 (Null Segregant) T, s fHHH#Lz TRWH Y b
U AT ¢ VAR e MRR R TE D ((H8X 6),

FEOBY AR LY | BIE - FEEE CICEMMAZET 2RI 10 55 D
FRIEDOARARMENE OBERENKIBIh LS5 Z L ifE S L5,

TR 6 H5 %2 FHLDBME 1 EGEFIEOND XY MR THIA LA CIV) Bt %E

HoFYRAMEANRY AT T=HDE Y #H (OCEk 12 Y HELTEIR)

@ Transgenic Male Sterility (TMS) fEIE:&EiR
™S TEEREEIKITA 202 2D QIR EY) O— e BREFIEDORR 2 F TS %
TeOITBRI NI, 1990 FFRLIRE, A 202 A0 HIRMEEY O BUIGEIN O )
BEEEICIR T LCW D, ZAUT AR EROEE OBRGEN, WbIiE 12 dhf)
FHEDEER ThO, BRARNEL BT DICIIHE R 72 fER OB 21 Th il
O, Ihaiukd LT 17 AOWEl) PRI, fERE LTRIIZE S 7
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FEED R Z AL L CTh . fHlx OFEEZRKE < ERIS ORI < e B RBUTE-
TWDHIEEKL TS EEZBND,

—Ji. A%, ALAFLEUSMRAO=KIEMTHS hUET I vOIEIT, 1302
AXEHZ T, BECTHE ez RdTcuns12], hrEra v OMETF, M
FECH DM, F dnfEOIEDHEIM L TND L) Z &1, F, OBLRFOL BT
WHEWH ZLTHD, hUET LD, OBBFILETEMEEY O NFE & [ CiE s
ICRERMTH DN, ZOBRSTEL 12 SHENTEDOEERE] S8R5, '
1o FRICBV TR, EOMbEE, 370b b, [—EEnx TRITITAEVNIRHE L
AoV ZFIH LT, Ml s B A R LA HAEM ORHEZ R B35 5
5 (EBREE) IR TWD, H0), BIATHEA B 2O THEM A F-
TWADOT, INOLEMIASED Z LT L 0 XA TR DT 7 M % “IR
HEEDOE” RPOEKEZINA 2 Z & T, NSRS, 177 L0%E
b DL W AT A>T D,

A E O BFEORRZFTHET A 72012, hUERaL DL ) RBERS AT Lk,
AKAFTEETH DA 2T LX THIRMNCEI T 20 ERH D, THETH SPT T
HEHONTND BRI OREREN KR LT Z I X 2B Mo &2 V= ik
DHER - BITESNTE =N, B E O EEE R BRI E L I3 0 B8R0 T, FD
BB, BEFZN S - & HSICRBEIN T E AR R 2 i i e b a2 e
FRTh-oT, Fio, ZORBEE LT 2 7= OIZBIEM LRI A S I HEMEAFE A
HRITE D LD, HEHT I E~— I —2FAT 2 HELEBRL SN, R EER
% LHESENTIN T LE S RIERH -7,

TMS TREREN Clx, SBEPECR YT 4 7/ BT 1 718 iTRE/ B O HEMEAFR
AR Z B L > TEH L, ZhafIATS (X7, X8 &HR)

™S TEEREPFAEMIL, EEOBEARRRRO THIHIZ TE THRELTE RN &I
25, o T. ZNEHEFFT DIIXBEROIEHNNEIZ /D, D=, EEORE
PRI HAAA L, FEBl (R R0 2 61d, M X Rkt b ENEs 4
BT DYNREZAE D, BN F DRV R EZ D EB S Th Y, 1t
MBLUXE AR TH D70, Bim b, HEMEARRREAR & RaMEMEARDS 11 TR ROBET 5
ZEliTh B,

T, RUT 4TI L) BEEAFRMEAR OB S, AT 4 T~ —
T —IZ XV ENBE %2 S OEENEIR S, BB 2R 2V ER, 3750b5
FtED & HAERDOHIERE TE D Z L1005, Bk ST BB OEREE % [
B CHWIFWEZIZ L, HEMEARRERO S HEFRE UL, R 0L %255 2 &
INTE D, MFERE 71X F 7o REMEAFEAR & Fat AR B 5w 11 Tl 20T, il
WX NIRRT 47 /R T 4 718 & A2 o~ 2 L 2V ATREIC 72 5, TMS
PEER R CIXBAMEE T > CH R A S s ZHIE L, 7 LW & IR
HHDOED” ZENAREICR D, XA T ORRDZHEOMEEERIZ, 20X 7l
FHAE 2RI T AU, KB DR G A ATRBIC /2 0 . F Uy Era v HRED L
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D IR BN BRI DA 303 AXETH RN IEEFIREIC/R D . HIEHIEM O
BT A2BREFTIECE 5 L WIRF S D,

HIEMEVE O S IEESFE TH Y . IR S CRIEEEEE & 5
VENSH D, EERFIIRTT 4 7~ — I — Tk SN2 E NGB B T 2R 7 etk
BN ORET DENR DD, BEERMEFGFD 2O, Bk LRt ER L B S
15D B B CEMEOREEAFTMEIIARZE L 720 | HEAIZ BRSNS a8 A B s 1
ZEF- 72U Null Segregant (2725,

™S TEERSEE 2 3589 S 7o O DOMFZERRIEIEL. BANHROMAY > T, £375
LIEERNFEFZLT-A RITBNTHED HIL TV 5,

TR 7 ERERFEYICDEGHE EENERR LA S 3 2DEEFHEY
(3R 12 K YRZELTEIRA)
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fFEX 8 TMS TRIR:EIRDERRAF—L CEN 12 K YHRELTEIA)

® Null Segregant [ZDULNT® GM #R&|_EDERIRLY

A A T OAETRIC RS D562 . BREONE(D T2 DI —IRFgIZ s L TR
R 280 %580 U, AR 2 AT 57012, Fix ONGEIR T2 EA LTV
Do SRBEFPEASNTOAEERTIE, Bia TR RZE & L ThZ Tk
DI 22T D705, BREPKET L7ciRIZ, B2 B s BEC Z 0 BBR 72 Null
Segregant |2 OWC, BRI RHNZ E & DWW TCETIZREEH &5 2 TR < LERH
Do

2011 =9 HIZBESNZ JRCOY—T v a v 7 CliL, 6 »[H (TABF o F—
A NZ VT, AFE, BAR, KE, ET7VN) OFEMERERAHBEE L TBY, £
D727 Null Segregant (ZOWT HE ARSIz, 7/VE L F 2 1E Null Segregant
X OMHBHIN BT RELHEF L TODEN A —R N7 U TITEEANEE DRI THE
EHE SN DA RADM 72 EOBA) 13 M Bl OXRIC /2 5 ATREME 2 R L=, H
KITEASINTBIn 0 RT 722 & &G T 2 EEM 2R LT,

EU OBREEAHA T, — BT HRBE N T SIBIE T 28 A L7z b O3k
ZIRE LTCOWMNE 2D T v AR—ADEZ T EF - TODEHR, BEHOFESLE
ST\, NPBT (2B 2 Mat 238 272 9 72l BUICHHEIT Y —F% o 7 7 v—7

(NTWG) 23F%3Z. & 41, 2011 4F 12 A1 NTWG 1IN Z B R EEZIT-> T D, £
DIRNT, ERITEANE R T2 5 F 7220 EFIFH & 4072 Null Segregant OZARITE ST
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MR TIIZRNE LTREY, A YBIFD ZKBS (Zentrale Kommission fir die
Biologische Sicherheit) OERZEL Julius Kihn AFZERTO RfiEE . FI1EZFF L C
W5,

M« =2——F 0 FTIR, MR LD TR SR VDR IE S 7, NPBT IZRET
ARV A0 L OEEAE ASE D DAL, 2012 4EIC T — 2 S 9 » F A B, SPT 7 rt %
S EMIBHAEIZ L B HARERTNIC L » TYEHE &4 5 Null Segregant (Z22W T, [E(s
TR B L BT RE TR COBERER]EY—T g v TR E LT
W5,

2014 4£ 2 A2 OBCD IZB W T NPBT IZBE 2 U —7 v 3 v 7 )5BfdE S uakam S B as &
b X9 THDHH, OECD MAENIZIBVT S Null Segregant (Z-OUWNTDimld 312
TN TRV EH A, AROERETERT 5 LER S D,

708, BAEI I I AR R — A DT T a—F F HoTE Y . EAE LD
FRAFISRN T L R RPEIOICERI T | F Tl AR TORNZ I 5 WA BT
DS TOIUE, MR AROBIHI ORI Ll S D, FZBR. SPT e AR
AHEFEM T ONWTIE., EAE T L7 0 S Cx A0 BT EN & B
TWD Z & 2SR, BTz FEras & UTOREIEG &k S -,
7272 L, Null Segregant TdD Z L& LD L SIC LTRGET D703 — A/ fr—2
THEr s D,

&) 7rvaA2 T4 bL—23 2 RN ILRBEDHT) [17]

@ 74274 L—Ya VEDRE

TraAr 7 v b b—va  AECRENDT Ia s T ) s (URITEA E
Agrobacterium tumefaciens & Frak L CUN=)3, BIAEIXHRGFAIC Y & DX Rhizobium
radiobacter (Ti) NV HILD) IZRBFAEATAITIREAD A L IR & MHIN A IRsx
5 &k Z I REREIRAIEE CL MIRRPNICIESRRE 7 A K (11 77 A R) /AL
TWD, 77uny 7 )y AP T 5 & Ti 77 2 X RO T-DNA 38N e
TAE DYLR7 ) 5 DNA ITFA S LD, 2 O T-DNA fEISI I I AR VT o DAESRL
AT DMEE L, W OYafRs 7 2 DNA AR S U7 T-DNA Sl & B s vE v
DVERES DRGSR, BYLNIcry T 2= (B NSNS, WA 4T
7 ) a o BHIBVDTE, T-DNA RIS S AR E s (R ALV 2GRk
Bla %) ZREL, 20ROV IIKERLE FE2HATE S L) ICBE I BEA
Ti 77 A RBHWBND, ZHUuI/ NI E 172 T-DNA FEIR & Z OfissI 2 & 2 5L
H|LB & RB (T-DNA FEI DR YL A4 DNA ~OHF AL EEZRE) 2 e, 23 A T U —
Ry B—EMHEND (X 9), M CHIGEE 2RI D707 nE—4
—L LTI BV T7T5T—FHF A7 T A LA (CalV) O 35S FraE—x—7p 82|
b, NAGEIETIBIHAANY X —OREEE T, X UDIC BB T2/ F U —x
2 B —0 CaMlV35S 7' m&—& — FtlllfE T2 (kX 9), Z Of#az /S A F U —
7 B — % —PERNGEE CHIGE « /8%, vir fEIk (T-DNA ZHBAEIC 25 0 AT e 7o OIT B e
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BIG TR GO 2832 T 77 A REHRFLET a7 U v A e cE
AT 5, BAREETFZEA LT T-DNA fElE & vir fEZ 2 Enate 2 D 7T 2
X R Z—DPHINTHEEFEL TCWAT 7 a7 ) obheT a7 )V hL—
va VERICHET D (X 9),

JRFEDT 7aA T 4V E L— g v aA XA CTIERERYADOEH % B
MELiz7a—J) T4 v TIELEENDIN, BET7uf 74V b—va
EFHIN D56 TIE, A TS RB s T2 R8T 2 2 e L T\n o, —
RICE< WL T ZaAf 7 4V N Lb— g UETIE, $HES Y 27 7
77U U LB A AL, VT D B CHEIR A M EESHARNITIEAT 5 (kX 9),
TraA T 4 hb—va UEERTHE o E BRSNS I TN aiE, i1
TCIEDZL BN T2 DRI A B\ EOMIBMBRICIRESE L Z LN TE S
((H5EX 9), F7-. WMIERSIKIZT 7 a7 57U 7 AERME G554, s
MRS, BZER Y 75 CIET 5 2 & CHIE 2 8NICIEAT 2 3% 2 — 4 -
AT 4N =2 a BRSNS, WTNORECE L, il (7 & 23R4
RV AR E) ITX o TIFERMDE < . MERAZRESEL2 22 T# LW, v
ANARYT B— LB DR LA RN TIT, 77 aA 7 4V hL—3 3 UNE
HTE DT E N a5 RESND Z &Il d, 77arT U AL
DVEREPICIEA SN, Ti 7T A X RO T-DNA FEIRAMZIZ ALY | FlED RNA AR 1 R
7 —EBOME T Calv 35S 7’1 &— & — TlZEA Sz HHERT-D mRNA 235 S
o ZoRTERERRE NS, BRI X7 EDVRELT A/, MERSFEAS
TR IRE S 4, IR IRIZIAN D 2 & 13y ((H8/1% 9)

RN, DA NVARL KT VAR D L9 Iy AR 2 Bk & LT
RNA A Lo v TR 2 TN D, 777 40—y a i illoCHM
B F AR ESEEAICL RNA A Loy v IReFiE SN D, FORE,. ArEx
F-O mRNA D3 ERAE T T, BIEZ X7 EORBNIHR SN TLE S, —FH, 1JET
SXTOREY) T A NV ATTfE T L 72 DR G 57201, RNA 1 Lo oo 7 &4l
THENRIE (v vth—) ZAFDS ) AMZa— L TW5H[46], 77rA v
7 4V b b= a AR LA RENRBIR TRER X LN B OREAEEIZIL, TEHE
DENY T L YK LX) G % EFEBL X HC RNA D ioss B 7 o X7 B D oy fii %
PG5 Z EBRHERRZ EBHLMNTI-> T D ((HE 9)
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18X 9 754274 bL—Sa VIZRAWVWLNENAL F 1) =R 2 —DiBInTFEE
EAV T4 NL—2 a0k CER 17 S YHRZELTEIA)

HHEL T2/ A TV =7 Z—THAIAT, 77 a s T U U NIEANT D, fit
WTESBRR M OFEICHEES ) V2N TA 7 v b b—a 35, 2Ok
A Vv o T Ty =B T A IR ST 5 & B T B OFEELE)
4%,

35S: CaMV 35S 'rE—%—, NOS: /XU U AREEREIG -2 — 2 x— X —Fdd,
LB: ZEAABERECH], RB: A IBERECH], pVSl ori: 7 7 Xy 5 U v AEHRIBHLAKD S
pBR322 ori: KAGHEMERIFHIAAE A

@ 7/aA4/FalL—Yay (FHVa4r7z943aY)

R A NV AIE, FEHIB AR AT D & A NAT ) MERROBERE A N2
RIBOEREB IR, BT A, YA NVART Z—LT ZOTA L ADOHACH
THREZ AT L TR G AR TR ST D, HDWIIRHIT Y A NV AFHE Y —
ALy (VIGS) AHIFH L CHTEMSE S T2 8Bl 2 7o DICk B Sl
WYy — L Th b [47], FRL=L 277 al 7 40 b Lb— g UETITHEY)
FHH 7 v —4% —O MRl HHEG 2/ ATe D, ZOHEETFORD D IZ5E
BROTANVAYT ) APEMRICIRESND LI BE—F — FImA L TRD &
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(MK 10) . JEYL - H9BERED B 5 7 A LA RNA NEEB SN D Z LIk b, IESN
727 A LA RNA [ TAERLZ-BRAG U CHIIPN CHESIE L. MIRRIRAT & M TR 2 L=
FRHERA T2 0 IR U CHEMIR SRR A LR T H Z e TE D, 2D L DI, Hi
TANADERIGEL T Va7 4V F L—3 g LERHLA YT, ACRERTD
FHSCNTEBR T Ol 2B 22 ka7 7af /) Xal—ra b b 0iTr /e
ATy vayEMATWD, T7aA 7 4V Nb—2a U CIEEMY VT E
DNFEELT 2 AR RIS TR S AUTORERRNIZ FRE S AL, BF TR D 2 &3,
TraA 7y a TR SRR OMIE CHEI A BLG L= D A LA
T TR BRI T9 D, T ORER. MR SIRCHIZ L R0 B %
BSELIENTEDHD, V7T U REITHY CRILS B2 WEEITIET /e
A Fal—a IR END,

T8 10 7784/ Fa2L— 3 VICTHAVWLNDE DA ILARY 23— L 1EEE
(3R 17 K YRZELTEIRA)

TANAT ) DERENA TV =G | TFRIATR, T A VARG H— G i
Do NI AN ) BT 72< L bEIEESR RARP) . BATZ o 7E (WP), B
LM 28 (CP) @ 3FESED X /R BRa— RIS TV 5, S kls e
ANENEAEA LT T ANARY B—%T 7"y ) v MNEAT 5, O TEEEIR
IAE) DIETHHES ) L IC DA T 4 b L—3 g R B E TR D
(ZEAT D, UANVATHGEABG L, FEEREIRIZIENY . BRZ X7 38
OFBUMHINE Z 5, KPOFEEIIHERX 9 LRI L,

@ F7HaA T4 kL— 3 UEOFRE
7 FOA4 I74)Lbb—a3 Yy
(7) EIFOREEERT
HE9 X /X0 B % — 1\ EL L CE OERE AT L & 5 & 325681213, 7
ruaA 7 40— g AIEFITHE TRER FIETH D, 7oL 2L, Calv
36S FuE—& — MkkEEEZ X (GFP) ElaFZ2fA LT A F Y
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— R B —G T TanNy TV LRI TSN IE Y U T
AT 4R b—yard b AL 2 HEBITIXGP 8t a2Bgd 52 LN T
XL N TANAT ) WMZa— RENF T HIZHA Vo T T Ly
P—IEMEN B B E D IOREMTIZIE. CFP 23883 A% I 7F %32 (line
160) NI END, ZOFERT, 16C XY 7FZ33|2 GFP Einfx b
AT V=R B —%T a7 4 —2ardbhe AL 7R
B I TILAFBL L Tz GFP #EDNER T 5, ZORHI U A )V ADGAHEIR
FEETLNA T —_7 X HFH I L b UEGHEIG DX X TER
7y —IEEE AT D L GFP HEITIER LW T D Z L1t b
(FHERX 11A), 1IFEAEDTANAT T Ly —IEMEIL 16C XU 74
a2 W T ST b,

1) REEREOEN

ZNRAFFAL T TA LA (IW) R°b~ MEFA 7 T AL (ToWV) 12X 5
PR (VIBIE ) Z2RA T 5 X /33 fGFEIC TMV <0 ToWV 28435 &, i
USROS (HR) (2 X 2 R 2 SEBERASTERL S AL, 7 A VAT 2 FEEE R D JEIIZ P
CiAbHND, ZOMREZFHFETDHUANAKT (= v ¥—) ThHD 130/180K
B RTBEONY —E (Hel) f8IE A F ) —_7 HZ—|ZEANL, N#ET
BT H AN EERE LW a7 a7 40 hL—T g
35 &, Hel fEHIRAFRWNEANA F U —_7 2 —TlX HR I X HHaE FHE <
5 (kX 11B), Hel ZFf7- 72 WX CIL HR FFEITER 2 5700, ZAUL,
INA TV =T H—INBIEBL LT Hel ¥ L /X7 N2 32D Nig(n (e & AR A
ER L, PSR FBEEE T OIEHEL) BNHEINERTHD, 2D
2T, WRIERD E D& R EPREIMERIS ZFHET 57, S HIZEDZ N
JEDEDE (7 X RS 2 HR SOSOFFEEIZE D 50372 E T 5 2
ENBTED,

(D) BEGK/ TV FUEE

) CO 7 F DL D RERLEAEL KD ET D% < 1%, Y1), Eis
FHREHAZ A 2 N T T T & 7o, Ball, BUEOSEMECEIN T R&ICHM
BEFERBTEXAT-DIC. 77 a7 4 )V L—3 g UYEIC L BB 3EEL
RPEAFIRAEND L 51278 -72[48], 72 21X, ATV —_y Z—D 71
F—H— A TN P A )L AD haemagglutinin (HA) Eix 2B A
LT R ITFHNRTTaf T4 b—rardbé, 6 BT
ZEDHA % 378 (50 mg kg AHE) NERL, UALAERKLTF (VLP) 25
STz, D VP 2RI T AN BN G T U RET 5 &
A VT NT WA VAT DRI INE D TRE S, o U I F Uk
PEDRIREMEMN FEIE S N7~ [49,50], T2/ a A7 4 hL—a U HO AL FY
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— R BF—HERBERAICKBE SN TS, e 2R Y TFETF A7 U A A
(CPMV) -RNA2 @ 5" I XT3’ IR BB F 2 AT 5 L 512
SR 472 pEAQ N7 X —TlX, AN ADY T Ly —& T (P19)
LIRS H 2 LT, 2BEBOZ L IE (GFP T0.5~1.5 g/ kg XoHI 7 )
HoNTERE) WERESND Z ERHE SN TS5, 521,

fHER 11 79042074 bL—23 VRITEBIAMILAG T Ly —FEDOENT (A)
L BBERRICDFE (B) ok 17 K YHRZELTEIA, 8% SIIHEFEET)

(A)  GFP (B 1%& H 2o/ A F U —_ H— LTGRO T A VAT HEAN LT
AF V=R 2 —%TTaf T4V FL— g AETRUY I T 83 (16C) T
HRB I D & EEE Y7 Ly b —1E8 & 555 121E GFP B3 i) < 9
%o X CIE HC-Pro |58V EMEZ AT 523, P216, P50, CP(ZiZH 7 L —EPEA I
W ERbND,

B) F~ hEYA T TANAD 130/180K Z /37 'EA~Y 11— (Hel) HIE T 7 1A
VT AN L=y g AETREESE D L VB &2 b o N3 RGBS G
X DHIISENFHE SN D,

A4 FOAA4/Fal—ay (FHaA4>7xz93Y)

TraA T 40k b—a T, El, RETICASEER R R ST D
ZLIITE DD, FEDNRE L TR RS EATEE, S DR SR T HIE
(RT-OFBLOBERERNT 2 35 272 5 2 L IFEAMNC TE 20 (5 9), ZHUTHKL
T, WA NADET ) BRSNS F ) —_T H—D 35S 7' mE—H — Nt
AL TAI RET7uAf ) Falb—a  CHEMICEA LZEAICE. Y
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IRBIRCHIEIG T ORBOHREfIT 235 2 709 Z ENTE 5, Zhud, 5SS
7oA /LA RNA 238 - HEREA-BRAG L, MIRRIRA T2 T, BAEESRMIA IR
KRBT THD, ZILVETIZ MV, CPMV, ZR_aXEzxZ 7 A /LA (TRV), V¥
AEXTUANA PVX), DNA VA NVATHDHY = I =7 A )VAIR ELEONEY 7 A
JWATT IaA ) Falb—a VARBIR U A WVANRT Z—03iE S T4 [34],

(7)) DOFU4%E

%1 (5) (7)) TR LY ITHEMTY 7 F o 24PEL L D &3 D98 T,
TTaA T 40 h—a AR LR T A )V AERGE A LA G T SED
B R E RS ELHAMBEE SN T D, TO—oik, HEEEDOIEFIC
RMNWZNTEYAL 7 TA N (W) OLF Y aZHALEZLEDT, AT
— 7 H—@ 358 71— — Rl TMV-RNA BCA 2380565 L, TMV k& oo
'H (CP) OO VICHEMEBELGFZHAT L X IR Sz~ 7 #— (Launch
vector pBID4) T o ((fFEkX 120), Z DT Z—% XY I 7 FE 2T/
A/ Falb—ya 35l HEPAIEOEET ssDNA 3G RR S 4L, eV T TMV O
RNA AR Y AZ—8 (POL) LHERLRIREATS o/ x7E (WP) ., HWEEFOBRSIE S
T RNA MR S5, 2 RNA (SIS E L, TMV-RNA AR U 2 Z—EH3EER
SAUT RNA OFERNBIG S D & & biT, HIGEIE 1O X 37 BFRER - EE
S5 [63], TWV IE CP B 12 RWNTH U I 72 3o Clllafii 74 %
ZEWTE, 77anT T Vg AEFENUTGEE B EIRRRC RN B, 7272
EHEBATILITE WO AR CTHI Y VX EERBIL L D LT 5856
IR F a—DL A T ()L N L—3 3 o TR SRR 27208 S8 5 4
DD, W OFERIGELFIH Lo @B~ s & — & L TIE MagniCON ~ 7 & —
DB SIS ((FHRX 12B), Z4UE, 3 250FV=—/b, 7205 TW &
JLDE —EVa—b (5 FERIFR-POL-MP sl 7). 3 —EV2—/L (AW
BIATOBAGNE 3 FERERER) . 2 LA v 7 /7 —BoRIATE Y b
LR INODONRAF Y =T F =Y I T AT IaA )
Fal—arT5e IWEREBLZHAHL TRl TEZEO RN X7 B
B S5 Z LN TX5[54], MagniCON 7 % —T B BIFR 7 A )L A DEEHT
J& (HBsAg) Z XUV I T FHNaTREIE-ERTIE, 772, /) Falb—
g% 10 BT, 295mg, kg AHED HBsAg WVAEFES - [55], £7-. fE oA
VAR TRIEZE) T A NVAOTE h—TEFER L, 77 FAFIATE S
FEW) 7 A VAT B—H B ST 5 (66, 571,
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3R 12 7704/ FaL—>a VADEHRE VAN ILANG 52—
(FHEHERLIRR)

AWV DL a Z2FIH L= A VAR 2 —T CP fEiC BB A8 AT 5,

(B)MagniCON & FRIZHL2 MBI Y A /LA (W) R #—T, 3DDEY 2—NAhbind,
INbEALT AN N—arThb AT 7—BIZLY B EVa—LE 3

F Y2 —/LhNERE LT IMV-RNA ORISR S, BRVEIRF 035883 5,

Act2 & P-hsp I mE—% — AttP & AttB 31 7 7 T —BIZ X DHH 2 ST, 37 NTR
I TMV-RNA @ 3° KU EFHRR AE R

1) DANRFES—2HA L2y (VIGS) 2k ZEETFHERERRMT
FEMIZ RNA &7 A VADEGET D &, 7/ 2 RNA OFRUR 2 AP RNA & D\
/ 2\ RNA N CETHIICIE R S 4072 2 YRkEE & DS RNase TT1-type dsRNA endonuclease
&M% 6D Dicer—like enzyme (DCL)IZ LV 20 #E LD siRNA ([CUIRr S5,
INHTAINNART ) AEFIEHFED siRNA X RNA-induced silencing complexes
(RISC) IZHL W IAFE AL, siRNA & FEAHRY 72 ELS1 % - DFZHY RNA (7 A /LA 4" 7 25 RNA)
% RISC NofiRT %, VIGS HICHEE S NTe U A VAT Z— (VIGS U A L AN
7 B =) \THEVREIGF D828k L. Z AR sE 5 L, BTl
L OIZRNA YA Lo v o TR FHE S 41T A /LA RNA 73 RISC DFERIZ 72 D
ERIRFIZ, 7 &2 —PNIZHHE SO RFROS I FEIR 2248 mRNA 23453
fiRSNDT0, TORBUIFFRINC ) v 7 X0 SD 2 LD,

1995 TG SN F ANTEW A 7 T A VA (W) RT X —Z T~
X7 H/33a® phytoene desaturase (PDS) iBmDIEBHNHIA, HEMIZISIT
% VIGS U A NVARY Z—DEAIOWE T D, VIGS U A LAY 2 —FHFEHIH
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DT ZF DR GRE DR Y X T FZ R TEP LTV, ZHUTZ O
DT AV AFEGI IR U TREMENR R <, VIGS 128D/ w7 By ORBAINE
T WVWEWIEHEIZ LD DO TH -T2, BIETHE L ORT H—|I_XH 17
FHERATHRHINTODD, TNLITINA T, b~ MUYy A EREDT A
By, XA X7p LD~ AR, #HE Y U BHEY0 S T BB CRERIIC
VIGS ZFHE TE 57 X —N3 ¥ 41, VIGS [ IHEWE(E T ORRERAT D 7= 8O D
HERY — )L L7 TN B [4T], FEFITOMND 0T WElE LT, U v 2/ NERIERE
TETA VA (ALSV) X7 X —|Z X HHEM OEE THEREDRATIC DWW TR T 5,
ALSV /X RNAT & RNA2 @ 2 FEEED 7/ 1% 6 DK 30nm O/NERIE U A VAT, H
SR TIL Y o T TORREDRRE S TND D, NSRS 5 & 2o
fE (NTFRL FARL DURL AR IR VU RURRE) TG,
(X & A EOREMFRIZISW TR (BE) BYYT 5, £/, Z<DUA VA LR
720 ALSV [FZETAEDZHARRC HIRA LTI CE D720, EIESZHHHCOE
GFFBUFIATE 5, ALSV (X7 A VAT Z— |25 LT a G LT 5 &
E 25,

ALSV R_T Z—(F, A NVAYT ) AT D RNAL & RNA2 ENENDTEEREE N
AF V=T H—@ CalV 35S 70— H — FITEAN LT Yt A VA7 o —
V& &I, RNAL & RNA2 NICHSKGES TBEAENL A N L CTHESE L 72 b DO Th
% (fHEX] 13A) , ALSV 7 X —Z% F\ 7= VIGS OFl &g, o3 743
DA ) A REARIZESSE 9 5 phytoene desaturase (PDS) B{nFDWrH (200
~300 g Hxt) /8o F U —_ 7 Z—PND ALSV RNA2 & m B AR~ & i L.
TuA ) Fal—a NlL o TRV I T I AR D L B
10 HZ ALY ITFE 3 ad MBEOHENRS AL ZIZI LD, Z0%IC
BB T DT T R TESEI AL L ((FEX 13B), Z DB LBIZHE,
ALSV X7 Z —|Z3E A\ L7~ PDS i&f5+ D mRNA 73D RNA H-1 L o TR D
FER) & 720 PDS B s+ nRNA OFEEAMIHI ST, a7 /A ROERDH
EINTRERTHD, ZDX T, ALSV R Z— IR « B L,
R K AEHRBS O RNA B A Lo v 7 & aRE T % (58],

(72) RNA DA LAY 3 —ZF|RA L=tenmie A&

RAKE T & 2 FAHR L A2V U CHEEE~ ORI IR R DA%
MV IR U THERF OB ((ERR) 13 Z 5720y, Z OSF D b GEAHI AR L
TERBNE, RIS D LBHEL . EERS L DITmD, VraichBnTh, &
F 2R TN DBBE « #5292 £ THlH 5 ~12 0705, ZOX IR T
(THFEANTE 2 ETISHERICRVIFRE ) 208 e45, bL, A
DEAEW EFLC LI, VT TH TEUPICEE L TR Z3RETE 125,
AR AEE A7 % B 2 RIS ISR C& 5 2 L1278 D, T 2 TIdaEFRFE) I
L OMT o7 ALSV Y Z—Z R L7 Y o A OBEEEE AR =D
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THENT T

597 ALSV-RNA2 X7 & — (f18k1%] 138) D MP & Vp25 DREIZT v A XX F 0D
7ua ) BT (AtFD) ZARANLT-_7 2 — (ALSV-AtFT) ZAEE 7=, U
IOIEICEBET Z7ana )Xo b—ya VETHERET 2O LV, X
TF AN L, VA VAE RIS, T RGE ) D L4
RNA /=T 4 Z VI AETRIFEHZD Y o TG ST RER, £ 30% D
JEYLERCRERER. 1.5~2 % A (7 ~ 8 ARZER) (TIEFEDERL SHBRTE D FHE <
7259, 60], . U o ADOBHEICITFEFEZ B ~12FD)D 0, K2 4
A SN2 L1272 b, 2B OIEFIME EIEE 72 pie a2 R & & HIiE)
FFetEE b B, U TEAROIEZNT 5 & RIS TRIHROFE 215
HTENTE, Lol ALSV-ALFT JEHL Y o T ORITEERIFH 30% IR & U F
0 FET7-BATEREANS 7 ~ 8 ARBEMCIRE I T, Lb—FE LBIE L7eno Tz,
ZoNaReyaf XFRAF NXF 2 =T 7 EOEAREY) TIIRGERD 100%TH
HABENFE I NS DICK LT, U o T TIEBIERMEL | £7-BREEE 1 B
EDTRNDIE, FAKEY) & g U CRAKEY) Tl & 0 BEHEZR BRAEHIEISAE 2 M)
TWDZEIZL D B2 BT, H)E L SIXLIRT ALSV X7 X —T 1 = TFL1
Bt (MdTFLI-1) 7% VIGS THIfIT 5 &, —# (EGHEEDK) 10%) oY =
FAE CRIEATHE S, 2 OEATITERE L CBTEZ# 0 i$ = & 2 iE L
[61], & Z T, ALSV-AtFT X7 X —CW B AN A, AtFT8{sF 238 % L [FKF
\Z MATFL 1-138 5+ DFE B 235 ALSV-AtFT/MATFL Z#45E U 7= (X1 13C) ,
DAY 2 —(F ALSV-RNA2 | ALFT A T-A5, ALSV-RNAL 0D 3" AR HERIRR s
MATFLI-1 851 DO— (201bp) DMHAINTND, Ziva U IFEAICHRES
BHl, R LIC, BYLY o TD 9%, ESEERER 1.5~ 3 » H CREIBITE
L. &6FEAEDMEIEIL6 » HULEIThT- - Ciltle L CRITE 2 7= [22],
INEHOFERIT, VI ORIERIENIX FTEIE T & TR B DB ED /T
VANEERZ L EZRNRLTWD, BHIBIE L7 Y o IEADH CATERT S
&L REDFER S, ZONME EEFRE AL, b0 T
IR (IRERFTHY) 32 ERFELZITI LD, ZOREFIET LT, BTz
WA (35 BR) 12T WA L AL DA M 5 38 s 22k T~ 7 &
A, BEENRTANVAT V=TI ENRHEND BTz, ALSY [l Sk S
NTNWD A VAREE (ELISA, RT-PCR 72 ) THERICRWI TX 57 A /L AD
7o, FEEYROFIIES HERTRETH 5, FEYI RNA 7 A VA IIKE DT/
DNTHAAGAEND Z L 1F 72N T2D, T A LV ARRTE TUA VA SZe i,
KIRERIZIZT A VA BBABIETF BIAEL TORNWZ LD, Thbb,
IO ORISR Y 334 GEEIZE) L2 KBIITEZRYY,

PLEG ALSY ~7 &2 —ZFIH U2 R o tARRERINX, €07 mE AT
AR R X BT 2R3 203, 20l RIROSAE) 13IEMHH X AfY) &4
WrcxsEB2650,
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TIuaA T 4N L=y a T ruaA ) FXa lb— 3 YL NPBT O—
DI HITF HITWDD, Z OFF BRI BRI Cldlewy, 12, Wi
T BB L T OFBIONTEMSE S+ OF BN 2 | A 2 EH T 5 2 L 1§
KBIRIHMTH D, UIRTIEIH 2 DR MAFEDITBIR Lol THH
HINZH RIS DOFBLE B & LT IS EAEY) O/EH, & 13— 2 5 2 Bl
ThHbd, 7707 4V L—y a3 350XV v NI, BRBG - ORERT
oI FEARPUHEEIAR DZh=RI Sk & ) O EIC I 272 9 Z E R TE BT,
NPBT dD—>& L CTHKEEZIMZ SRR B4 S SHICHIHFFHNIAN Y | MLEAR
AR AN L 70 D T A 9,

R 13 ) O TINRFEEBIEDA LA ALSV) R B —(A) . ALSV-ALFT [IC& BRI Y7+
A\ PDS B FDFKIFHNH (B)
(XEk 17 K YHRZELTEIA, &% GlIE=EELD)

(A) ALSV /A F V) =y Z— 3 HFTOINKE L T EAGNL M STV d,

(B) ALSV-RNA2(Z % /X2 PDSTEAR T D—ER 2 HAA /L TE ALSV-tPDS XX 7 & 83
W7 aA ) Fxalb—g 758, VIGS #5812 K - T PDS i& s mRNA 1350 S
nCeFE (a7 /A F) OGRS IE S, EXpefd 5,
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6) ot RVIRVA, ATV RVR) [23]

B R AEY) (LT, TOM ) &9°2) 1%, BAT LB - ORI AR
AIREZR VTR DA T2 DT, B, U A VAT EAMO SR EORE A Z CTIEIA
WAEPFEIZ RO H Z N TE D, THOEMKR L, ABRENTEE 7 1 —4—X
H— I F—H— IR E DRI RRIT, TN T T U g KNERS—T 4 )V AR E
DIBARA-E AT 2 AV THEHIIEBISEA S5, 2000 4F1278 > T, VAV R VAR
FOA VTV AENIF LT ) —H3FEAE L7224, 25],

VAV R VATIL, WIEAT HBEE I bR EEDEE D3 — N
WO, TaE—F—RH —I X —H—(ZO\ThH, BRRCHLIEMD LD L
LA UHAEDEERAT2L0OTH D, oML, EAT HELEITHIRIZSH 5
HLOD, WEROZHEBRI S LEREOES (Vo r—Y KT v )) ZEECE, A
RAEDOHEEANTEDLAT y "NRHDH, Vo r—Y RT7 v 703, Bl Hic—
AR RV MEDRC, AT A AT 20 (D% A TNT TR E) &k
BRETAMRICHEEE 05, o, —HRBRW OISR RO AR DS R 7 SAs!
7o ECHHBG T EEHMICEAT A EEFREICT D, —fHlE LT, UV aITE F
HFEDY 3 THDH M floribunda HROEBEFREHIEELTF (VE Bl ZadgY
vANEALTHHE [Goldrush] ZHKTH720HOIC 68 FEDholcl ba&E2HL, &
AV 2 RV ANWIHEN I EOND Z DRI NS & Bbid,

BHEF TV ATV X VAW TER SO L LTid, (1) BAREORER
FHHUER G 728 U CEE R 2 5 Ui o v v A1 £ [62], (2) B
AFED BEFIEIIMERE 28 A U CRERESEZ & 072U > 2[63], (3) HEOf#
ERESZHRMET2MHARNE L THD RV Y COERRSS Y 7 UGEICE ST
HEFEEALT, RESWERLE LIZRTT64], 4) 7 4 FUmHEEETH
H7 48 —EBEREBLRTEEALT, ACEEND T 4 ¥ —EBDOEZHC LA A
F[65], 2ERHD, ZDHH, QLTI AV b7V =k AEHNTH, [F
Uit a2 s, BEFBERIMEZmO) VI RNFREN TN 5 [66],

A N TV R VAR, HRIEAT DB OMFEIIE S A Y = xR LFRIEET,
[EIFEDAHEBAE D B HilTiafl & 72 573, Bin O a— FEES T mE—4—, HH N
T8 — I —F — 5B EDREDL L TIVAY 2 R AL DL OBIRERH Y . AR
SIS DA KDBIE T L1 HE ST THIRIEATE 5, 7oL 2IX, e —%
— DU LV BB T ORBESCRINL AL 2D Z ENARETH Y, F7-BETD
Bl Ol Z 7t —4 —Zxt LT G (T FrUA8H) ICRELEY, 5
VNTEE T OB O —ER & N7 =¥ 5 G AEES) (ZhLET 5 Z &2k - T,
RNA F9 (RNAL) Z 38 L CEERVE(S T ORBLOMNHI & FIRE T 5 [67]

AV R IV R RAEHWTER SN OFE LTIE, 1) 7 Iv—AOEEHK
(59 BB ORBREIH LT, 7T I~ FUoaa8am< LYy A E£[68] |
2) VI =rOERICEET B TFEIHI L CY V=G E'EME N LT VT 7L
77 [69]. RENHD,
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VAV ==y JREWDIR TR, RGO Y A ' & T 4 X —BIEEE R RS
VA A LXOENFERNMTONTEBY, A N7V 2=y ZhEE LT, @7 Ir
TF DT AT EIMTEEZSE LD v HA TOEHNRR LT TV 5, 7B,
HEFIRPHEY > I ATV 2R VAL U R TV R VATERENTEY . 212
TUDSEPANERER | 2 ATV B [24],

D VRACIRVREA VST IRV RDEANEEFICET HEH

VAV RVABIOA U TV 2R VAT, WEMITEATE H01L, [FAFENAS
HEBUFIMED & 2 iDL 18 D WIHEEY | TH D Z LD, BREORIKEMET
AN DNA 3R 7 7 MZFRAF L TN TE e 7y, L, VAV RV AB IO
VIV RV ATHYBIGIIERD T a8 s T U 7 NERS—T 4 7 VI AR
ETEAT L2, 77uany 7)o NEEFAWESE, T-DNA SEROEERZ & 5 R
— X —BlS S FRIRHCR) 7 ) SRS ILA, Fi2, BIEE FAEAINTWND
T L EHERT BT, EE TR AEHOBR T, & < IIEMH RO AYE
MR 2 ~— D —Efa & LRI LTS, ZHUCE Y VAV =RV AB I
AV NIV RV ADERICE TUIE LR 72D,

T EERET B 728, T-DNA fEIk O AR — 2 —HEds L ARIEINEZ & DlRIFE & 72 13448
kD & B iR OBS ZRHT 2 60T, ZHULP (Plant) -DNA E£431F 5
N7=[38], V¥ A ETILP-DNA DHBES R STV 5 [39], Sefi~——i&x
TOREITIE, BFER SN T U ARY AR 2 5150, AR AR 2
VAT LERIHT D HE40], S OIC[RFE E 72 13 AHE ATRE A EE Sl D BRELAI
B ORRRENEZ BNDIEAH[41,42], £ FTNV T AT 3 —A— g
NCX Y BWRRIE T L~ — BB T 2RI OYERIZEA LT, BAROBIE B
TEK~— N —Ba TR 2 EPMmFT SN L, HAIZ2xSn7e S Tns,

—J7. Lusser & (2011) 1%, 20bp /L—/L L 0 HSKELEWE ] OBANE AR
Az RVABIOA, VTV xRS LTWA[25], 20bp /L— L & T, W
D7 ) DTN MERE I T H USRI ET D AREMER H Y . FUERr IO
) B AR (2. 5X10° UK ) B) Db IUR, BRI IEG 2 OFE R &
LCRIET B72901213, D72 < & b 20bp OYGHEISNC BT DIEMALE L FHE NS
ZEICHRT B, 1o T, EMIFRIZ L 5T AP A 3R D DD, 20bp LLED
SNKBLSNDAMFAET D85 DI, FEINZIT BB EOEBTERNTHT LU AT & R
ZH9ETHHLOTHSD, NPBT 77 v h 74 —LDHE T, 143K DNA OFEWES
(20bp) ZEATHHAGOFATIX, MO IZMEH SN2V RS 5] L LTnD
B, HSETHI/E THY | BKNEESHTET—Y 74 AN HO TR, #iE
TlE, 20bp LA F CHIUIINKEE & RS20 LD TH S,

@ EFSAIZKBLVRDIRVRAA Y MF VIRV RENDRLMETHEDE XA
BRI Z A O EFSA SR NE RINEER LY VAV 2RV R /A TV =
64



X AN ORI BT 26 M A2 %10 T, 2012 FRICE RE[36] R LT\ b

DT, ZFOREIZDOWTREIT Lz,
7 EBIEHZEEOEA, ¥/ LDZEL, EIEFREOE
BIEHEROBNGIZL DU A 252556, 1EROZMEEE L s s -/
ZIBVEMO ) A7 &g U TR 2 083 H 5,
VAV RVA A NIV R VAREG R OWTIE, B A
ANTDHZETYT ) AOBEBTRENDN, ZOZITH DD HIEFEE A =X
LZEoTHIEEZESNDHBDOTH Y | JERBFHESLEIR FHZ S AP =3y
ARSA Y NT Y R AEPEROBRE T Z SN 7 ) 2OLEE LA
WAL BHIUR, R LABELCHUD BRS Z &M TE 5,
BB THBOEIZOWTE, ERBEREICBWTH BB L D MEREZRIZB
T DEROBE T FILD 2 — N L, TS AR OB &
LWELTH D, HELT 17 7 A /W, B8 L REEROMBLERIC L - T
SHIZBETHDHEDTHY, VAV 2RV A, AV b TV RV ARG
X THIEERTH S,
SEIGFEANCEOTALR L LT, 7/ AORE, K%, BRI &I,
VAV RV A AV N TV RV A BRI IRE SN SO TIER L,
NI UARI RV IR FT AR D XS RAEREEIZ L > T o X
N5,
A —T ) —T 4 7T L—2 (ORF) OARUZDWTIL, fE) S/ A2 DNA
WrH Z AT 2T _TOTa AZBWTRHANCE Z 2 H 0T, Zh bk
BHESCVAV IR VA AV TV R VA BIRTHBATHELDLEDTH
0. ETHHELO ORF 230T L b ERIEZ ERT 5 6 O TIHZRVY,

4 EBEEEREEEMICEEL-REN

VAV RV ALA U N TV XY ARSI, [RIFEDHER R D
B OUTFMICIR O D, FIHSNDEE G GRESLFE, 7Edef, U E
R ) IZL 5T WL OND VAT ==y JTHMPEESND, Z6IE, a) &
5N e FORRREZ oA, b) BIn FHLGEROBREBRITR WS OO
FROBERIHHA SN TOWDEA. o) B tG5ERIEREICHERRICHN G
TIEWARWR, FRHNa— R 52 37 Bk L HREIC B W TR -7 7 2
U—IZBT 2H5@AH 556, ) WTIUIHEEY LWEE T, T7hbb, Bix
TGRSR BICRIA SN2 &3, BiaF 77 IV —L X 08D
BEREMEDSBH BN STV R WGE TH 5,

VAV RVAEA U N TV 2R UATIL, EROTMEFTFIZES Y o —
N7 v 7% FEHETE 5D T, MMERESAHRIEITEASNIRNZ 72 8 n,
ITFRE AR R OB F AWV AV 2 2 A2B WL, ARG TICLk -
THAULERIMEIIIERBRE LB LTS, AV F IV 2RV ATIEV AT =%
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VARNERBE CIIA LW e HIc K A8ty R TE 5720,
TR E T 7 a2 £E 5 FTREMENS S 0 . OM HEMEA DfERRIE S b A7 D
LHERR L TWA,

7 VRAVDIRVABEUVA Y RSV R RDBH LEDFKL

TDEIBIVATV 2R VABLIOS v TV RV AFELNIC L o TEH S
fiiZ OMAE) & L TR ORI G T B 002V TiE, B L » Tt e 5,

EFSA DEN 2 ENTZ b DD, VA 2RI A AV N TV 2 R ATONT
IXEU THERRERADR DD, 47 U HiEa TRIET AV = R A% MO ELR DXt
GBI HRE LHEEL TRBY EUICBW T HLIEMEY & L ToH\ % Tk
LTCWDN, BT T T VAR KA Y, AL AR BT OMAEY & L CoH %
RKDOTWD, b2, BUDBREKHAICE AL VAT 2R A MAEM E LT
Wb s Z LI nD, A% O ChRAN SN D ArREtEI IR S LT\ D, 47
ZD COGEM 1, [T A Y = R AT Ko THERR S IIAEHN MO 2 E 95 I Tldre<
DX D 7Rk GMO AR ORIGN DT RENE I DD TH D LiESE
LTW5,

EULADEIZB T DOV ATV 2RV AL AL N TV R ADHFNE LT, KE
A=A N T VTN —ANA, r—20%Er & LTW5, A—Z 7 U T35k
BAEEDNEAN SV TCORITIUTRAASND & LTWDER, ED XS kT
ASINTZWNWT & &GRS 2077 EOREIIIA 50 T2u,

ARG HHNCET MW 2R L TR, HALZATEOL LI2H D EE
TR 2 AW O S O RN K D A O SR ORI BE 2 Al T
Al 3875501 ThiuX, FIREIIZHERETED S 5 I OBIn 172
FEBN LG AT G TR BB ST b2 Ll b, 7277, 22
THHRERIGTIMIEL RN L2 ED X D ICHFAT A0 WEEICR 5, —.
BAEEEICY &S BRI Tl b v 2 ~Fik & BIOBLE TRl S5 e
Wb b, Wk 2642 A 24 BICBfE SR EeZES GFs04E) o &
M RHAES 24 2 OBUEIC Y L O ZESOREROWEEUZEET 5 U X 7 &8
BAG ORI ONTY IZBWT, YAV =RV A TR S L7 TFTEE R
Px TAE (SPS-00E12-8) | IZOWTitRH 5, Zas, BARICBITHTAY
T RV ADFEROME L 72D LMD DT, S%0OERNMEA SN L AT
H5,
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2 RHICEY IR - BB EHFAERRADXIS: 7 A Y AIH T HREHRR O

T A Y IR T, Ba AR EM OMIIE, P54 (USDA)  RedhEHE /R (FDA)
BREEUREIT (EPA) O 3AITHHH L, ZNENORIUED b & TR SN TN D, T A Y
F1 OISR & D NPBT OHIWHE, BRI BT OBIHIMAHIA RS LT, r—a o 7
—ZTHIBTS N TS BB,

(1) F7AYHEHFE USDA)

USDA (2331 F D LT DRA > M, BAELF-ROBATEIBW T, iR
(Plant Pest) MBHRL TWDNE I MENH M TH D, EOW FITIL, USDA OBIHIR
PES SRR (Plant Protection Act) TH Y., O M2 HINEZEH L, 2
DQENBEG AN X — PR EZHEFK LT D HOIZ-DU T, USDA A3BiHilxiEg: &
LTWAHZEizkDd, ZOMFITELTINEINE NI HE USDA & L Tr—AA
F—ATHET LT D EEB X HivDH, NPBT ZFIH L7-AE OFEHERR I 38\ CHE
DBTHE L TR WEAITIE, B gah & 7 Sdu, USDA (38 A MIXTHERR 2 A L C
WD BT S35, USDA 123N TIE, 97 CILZ NPBT ICBET- D BRFEE 6 OERITXT L
TEBNCEE Z T > TR . ZOFREFICHOWTIL USDA-APHIS O = 7o hIHE#k &
TN 5,

2 BaREERRE FDA)

FDA 1%, &5z DO BMICEA LT, BRE O TR LTr— 3
ANZH EDETREMETHMIL T\ D, TNETDEZ A, NPBT IZEH LTIk FDA N CH
W72 J781 2 ED H ETITTE S TR, 5% BEEMIT A X R 7p 8% NPBT D7
DIZHT N E I DB TIIAATH D, LTz, BT FDA DRSPS HART 7 —
ANRA T —ATOALYNT—a w8179 L VW) BRTIEFICTIRCTH Y, FiE:
D3t DB TR WD ATREME AT D, FDA 23 1992 FRIZH LI T A X A b
[ LOHE)SRE (New Plant Variety) | (235 HDTH Y, @GR T A &
VAZTTICHLTWD EfEIRT 5 Z &L L AMEETH 5.

Q) IRIEREET (EPA)

EPA X, HEMINGREE (PIPs) & PHII D RERy A HEIAN CARL S 5 GMEW)
(2R LT, R A - B - BREEIE (FIFRA) (2 &< Ml &1 T> T b, EPA
123UV T . NPBT HSRREICEI L Cld, & — A A o — 2 TR Fo A3 2725 )5
$HeBbND, ZHUT I HEOERTH-72L LThH, PIPs 2672567 X 9 B R %25
ST EREERIZIIH Y ) BT TH D, FEPAIL, 2011 3 HIZV ATV = %
A K D EH UT2EMIZBE L C PIPs %M (PIP registration) DXIENHHL
T ELEDORBREATST OO, BRI FREZ 1T TR,
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3 GM £l & DEWE K ORI

BRECET M AT & NPBT ORI FHEN DN, L 0 FElciERd 5,
(1) HEREIZHI+5 GM 1l & NPBT

BRE V) SN SNDBAIC, BA a—1 [ERIEREN H50iE 4R
PR & LTRSS ZENE, TEREEN) 3ZERILK, ZEROEA, Bk,
EEDOBIEEZIETOTH S, WoT. NG EM O 1 BLO THrE R
(NPBT) | ERRSILDEAMZONWTIL, TNENDRT A H5E 2RI LT < B
b5, Fho, [HEREE 13, WICERBEORE, #Fo®E, Bk, SHFERE T
(I ST - W - IR OB T R MR D15 5 AL ORI E ORI
RKThHD BRI VHESND, ITARRIIGRR SN A%< Ot [HH)
FEORIDTOEMENRMbIND Z 812725, TANMIREIDENEWD Z LT, &
EFERDAFN Z OBETHYDO—IT e 572 20 D HANHIERIC L > TR EL £
ENDHN, BHN-EFEORBAMIEIC & & 5< 2 & 2B L T LERH D,

BREL L, ANFLET D H i~ A L, T E TIRWE LW 7k
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