20/327077A

JZ A 55 8 B 22 A 5 B A Bh &
B i O 4% 2 il (R A O 98 5

RMERANA FT 7 ) v P—EiEHARRED
LM HERICE T 2B

R 2 54 RS- o Rt s E
(H25-f 5-—#%-015)

D/ WAV e RN e

VARG (2O 4 2 5 8
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WHARAAL AT 27 v O A R A E O 7 MERERIZEE 4 D AR
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II. HHEHREE

1. Platinum TALEN {E#{s 25 A DESL & 2 T TOEGFHE

[_L]Z_( ;ﬁ; ......................... 16
2. WHRBARFHEHA 2 3 ISR 9 2 FRE 7T

SERE —Rk. BEHE 1B ¢ v e e e e e e e e e e e e e e e 25
3. UM A A HI & IS LT B O RBURART & M Bl o0 B %8

e S 69

4. METBARFHBZ BdnT — 7 X — AER - RIERESFRER 2 Bl 2 v

e & IR AR R X VR ORRANEEHT DO PR %E
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R BR AT R M A (R&h O R EFERIEENTTEF )
(RAEAR A AT 7 v —HAiS R S O 2 R IZ B9 S HF5E)
A R

MRRKE SR EERRESEEIERT - NS LT

WHoeoriE SE 18 SURRFHERFAMRER - ARKFREFERE 7 —
BgeoridE iR = RERFERFEREZENER

MRoBE Hhef - EERDBMER KRR &2 —

WREE  hirase  EXERLESEENZEET - AEECEE

AR DIBARFREHE % B O AR 7R AR AR BAR TR X B ORI 7 5 DNA RIZ&E S 2k
FIENBRE L CE Y RNA 7 A VA Z AWZRRBRERETFEAIL LV BEWE ORE 2 ER &S
MrBERE LB BB FRBBAEBARADEERIZIAFEAR~OMEREZ T LIZRNA YA L
JHRE . B - fE)~? TALEN, CRISPR/Cas9 £fi% AW IALE OEMESNZ T 5 7 ) LWE R
FEATWES, TNOOBEBEFHBLZENOERPESRNEEZ LN THLOO, FEifagIZiTL o=
SHESLENZITH Y Th ., ZORMPHBEEITEZ VEDHIRE, S 512, offtarget BHER LD T
T RS E CEAMICIIZEE SN TS, SHIEWVEERZN G OHFE, BRI THIGA
ENABZENRFHIENTHDHLOD, Z 9 LTEHSNZEMOE D HFH =2 GM A D IREID1EY J5,
GM AW L LTHERSNEEORNER, & 5I0, RADTHEMECHRATTEEREB A DZ O HkIC
BT 2Betn e EdNTRb T, BB LRoTWA, AMETIE., ZhbEFERRECRE ML B
W DOWTHEET B & & BRI 2 R EWICE A U R ORI 2 RSN TR 5
HBICHOWTHBMELITO & & biz, FEHEN- GM B ORMEFEENEIZ DWW T O LR 2 et &
1To7z, BT, SH%MAH 2 B oF & 72 5 ATEEME O E W TALEN, CRISPR/Cas9 (22T, HEEHES
NCRE Z AL off-target DBE L Z TR Z HWREIZDWTXEAELIT O & & b EYE3Y
FAE L ~L & B VNEER L~ CRRE 21T o 1o, IRIERGER TR 2 #Aif o F ¢, TALEN <
CRISPR/Cas IZAWVD ¥ AT LI & 0 EERRZ DM, AL TIE, TALEN (2B LT, iy
WX U CE2heE ¢ DNA ZARSHEIMTE M 2558 ¢ & 5 Fyk & L CH/ZIZ Platinum TALEN ¥ 27 4%
B LTz, T 2Bl VIR R EREATE A Z LR LTZ, £, BEBGTE
~DONERIEFEAN LIZBORDEG ARG 2 HEEL 7 ) LOEREEICE L TIFZE 21T,
— DR E T RBENEENTH 2 L 2R LTz, 2013 FEI28E Lz CRISPR/Cas & [FAEIZ VB 2
AT B X EEE AN off-target FAL TOUIRNEMENS B2 5 Z & ZFN R TALEN [ZH~_T
off-target IR N X092 v, K VKRR FESL LT2 20 CRISPR/Cas & AV 5 FiEMN
HbH, INLEED TEDORMEIZOWTHEMELIToTe, 7/ LT 7w AR, ZERE ANRIZ
KESEETHZ LR, HREETOBRFHRBEZEY S X OB ORREIRREFHE L.,
E DRI 2T > TV A EEDNH L NI R o T, RIAREETFRE 2 5% BV i-e5 1
T DEH &2 A 2% AV TIT 5 72 DIZ, ERNBE MO 2 B —H PREt 21T o7, REREET
MR Z BT 2 AW OB EORKIRILIE, 7 AV B TiE—8 @22 H W 34T o T B B
ETHLOD, FERERFEE TH S, ABKRINIE, Z<—HOEZRNTI—a v /STET7TAY
H B ENE SRR RERBITON TR, ZOREBNE L W &R EE SN AR GERS
AR 2 A A A e R S OB ABAIE D7) DERIC I E OB A EEChH S, ‘




A, HIZEEHE

T4, Bz (GM) BN Es#Io%
B L. ZFN (Zinc-Finger Nuclease) (Z35E D
2010 FEEEIZ B35 L7 TALEN (Transcription
Activator-Like Effector Nucleases), & 5,
2013 F @ E sz CRISPR (Clustered
Regularly Interspaced Short Palindromic
Repeat) 7¢ & DO UAHEAREIR TR X A3,
PRBAFGE TR & O BRI R D B 70 b3 & S0 B
THHAESND LR TER, £, UV
= RNA U A VA% AW BIIEIEE, & AP
RADM (RNA-directed DNA Methylation) @
Vi1 2T AVD - froe e G RN A el /I
J I ETOREETOT I X AW DOIER
DIFREIZ 72> T & 7=, TALEN < CRISPR &
&I BT EOEE OE RS E N THIH
DERINCHE LR A KT L 722 <
RAEY) NEMHMNERL FTRECd 2 FIREME N D =
NG I OMBZEE LD X I D h
AHEWTAIENEAOFELE L TR LN
T35,

RMRBIFRERZ ETITIZ AT 7 LT
—ETh 5 ZFN, TALEN, CRISPR EDI1E7)>,
RADM o2& ARIC L B RNA Mgkl L % Ex
FHA L TERGZL O, Hi RNA ©
ANA TN DR ERFIET 5, T bIC
DT, B TENRL B TR & fer
THEHIL, ENENOEMT LITEEHL, %
O JRER N FABEE 12 D\ T FEER O SCEE o)
LBELNTRERAFITOERNSHZE LN
Tt Rea Bl  WE R OB TFESI OB E
ERE-FRELT EOXH R LBREESN
L, ED XD G E B TRER 2R (GM)
ELTHEI D .GM & LTI BEICH IR
EMEEICMZL2EEXH LN R EEEXD

VERH D, o, KRB X S A
AWTHEREINZAWIT, & 2 F THRED 7THE
MEDIIMNTONTHBRETEIT ) 2 EMBMKET
H5,

B FEARS EOBIZ >V TIE ERL
TR\ VEEIEE T O IR B 72 S (off-target ZhE)
BEOBRERE 20 COREOHRETHIL
HARS & KBT 5 D A DWW TN KK,
B AT TERLTELALERH S,

2T, RBFETCIE, WIREBEAR TR 2 4%
Mok, FicELENZFE L Vv TALEN,
CRISPR/Cas ¥ AT LZ&HulNz, L@ am
LB EZIToTe, £ LT, s SN
BB G FRBEZAEMOFAEZITO & &
HIZ, FEORBNKT2E 2T, 77 Hilgk
TORFRIICOVWTHRAE L, £ Zh
B OWHACKRIE Z H AT —MI2ix NBT (New
Plant Bleeding Technology) & FMAIIL TV D
D, AWFFRITCIL, ) L B DR T A kSR L
LT B 7= IRHERE s R Z £ & L
WS T OB R ISP H BRI DV T HRE
L7z,

B. #FEFiIL

LB R ORLE B EEZOND.
YR AARAR I X HATIC B 2 BRI DV T o
WgeE oA=L D7 L —7 %, TALEN 0%
ETEMETYH /) 5 DNA EOERENLTH
J LRREEMNRTIRE/2 v AT A L LT, Platinum
TALEN DOBR%E & A 1T o 7, TR O D
7 N—71%. CRISPR/Cas9 v AT L% E52H
RZ T2 ORMEA T L7, PATATE S,
WS F 2 EA LRI & B4, f] 2%
AR TFRIICE 2 DB URE LT, £
T EREA DD I —FIT A BRI (B



(o4 FEER L L) TALEN & Wz BEoZs
BAEIFICIRD B0 5 & &b 10, RIS 2 5%
oA Bl TR o0 R B O BRFR IS D
T\ B L UEERRBOBE TR YO
BET-T.

1. ALXZ7 V7 —F (ZFN. TALEN, CRISPR)

RV BRI S A
(1) CRERICEDSSATR 7 V7 — B O
FiE L off-target (ERIIME LRSI~ DEE)

(BT DR 2 E AR OICRE L.
off-target ML & AR & NF — AT DWTHA
A, F e ERNESICAVW LTV SRS R
7 ) MERY A ~ Genome Browser % FVNT

DNA accessibility, Histone modification

state H &2,

(2) TALEN B L CRISPR 2 A\ ET

SN RER

CRISPR/Cas9 o & T 1 D EIWrE Mot Bt
ZIXODWTOERICIE, 7 v — L7z PC12
MIERE X U=v MY DT40 M x ATz,

CRISPR/Cas9 ¥ L O TALEN : BW#EHET
B SEIRCEE DIRRY R A S > DNA ZAH
Y% BOIC BRI A S FRER U, M
R BB AR AL O BE D X 2 /R F
— v BEEE R EEET & LT AIFMI
exon3 & HFLMIRRETE 1T o 7,

(3) KRB E TG X HINE AV EBET
A2 B A GEd) - Bhiy) OENSLOBIFEENR
EOREICET 2 BRINES

AR FAEME 2 AT 2RI E S, B
OFE L, RN O .0k, ZFN, TALEN,
CRISPR/Cas9 THh 2, —F. I TIIINE
TIZHTERED HRYTHE® RNA 7 A L2~
F—RWIZFERFEETHD, o, HEEKR
WL DFHEL—REHMICEDN 208, AL
WARDO—FICBEFHEBEZE (GM) & AV,
BLEFYHA L v 7 BRICRNA & B ds
LTH D —FICHBES ¥ 55 1E T B EAgICIE
BETFHBEZE onGM) OF ) L~DFEA
LUEGREE 2N ENS BFESN AT
bHB—FT, ZOREK (GM 72 nonGM 7»)
I OWTOHIEBLEIL 2> THD, T HD,
PLOEMEEZ NS Z L BENAOR
FEENALHRENCET 2 IF R INE L,

(4) BT ZEBYICET 5 ERIER X
P Cas Voo b & oo_y el

KR Z oy OFB RIS E R E
DFHEZESNTET - 72, KEBEIZ X pMJIB06
R BRIZ, V- b T ABL OB A
VBT T AT o T

2. Platinum TALEN ©B% & A4

(1) EfEMA TALEN (Platinum TALEN)
DER%E

JEL FIH EN TWS Golden Gate 1= TERY
SN 7= TALEN (Golden TALE: X 3V & K%
Voytas #-+2380%) © DNAFBEEY =—
EYR LB R TALEN OB 417T/2 -
7z. TALEN Of5& 1amb a5k s LT, #
BEV2—AOT I/ BESICERE L. T/




MBI DR E T e o7, ATV 2—1iZ
4TI, 12BB L 13EFBOT
B, EERRNAES R S SRES|
(RVD) & LTabh T3, BRAD TALE
OT X BRI E A, 2D RVD L
MCAERBEREFADT I/ BREAEOH S
ZENbhrols, TIT, ZO4FEBL 32F
B oZA (non-RVD variation) ZFIfH L7
LV TALEN OFESLS A5 L OREST B3 5
AL CREE L 7=,

(2) Platinum TALEN Z VW= A o
T ORI Tk

Platinum TALEN O Bi{E &80 5202
ZHRRDLET. T 7 U WY AT TOER
B TIELIT o7z, REBZ R ICBE TR
HEFERIZEDATF o —FBRTF B
WL, TORREBELE,

3. AN AN L B 5 LEE~DE
BT 29

(1) &M

=D FUMMRIZ. =7 FU B U oSl
DT40 X O'=0 U jT#ld LMH % v,

(2) BaFEAL GM MK D 7 0 — 1k
=T M) WEBLREEKDIa L BETS T
A B —@3IE=a— K DNA fBi (120,080,385~
12,080,440) & U7z, TALENIZ L 5% /) LB80E
AT ol SRR TFEAORE LT MT 572
DI, AcGFP (dequorea coerulescens green
fluorescent protein) EETFHEH2E 4.7kb ©
TTAIREEA L, Cell 7 vEAE
[REESRE (HpyAV) {H{bEABRE:, R U'PCR HEID
K VMRE s a— LT,

(3) UT/NEA L PCRICEDBIBTFIHAD
BEFEAOERESH 6 @A 100 kb JfrfE
(CHEET DREFOFERAMECIT, RT-Y T
ZA i PCR RV, i, BHIAEEOMR
Pr & 72 91 Chromosome conformation capture

GO 21T - 72,

4, AR — A o — R U T TR AAGR
GM {E ik Snik O RESL

RN FHAH % (B ORI 22 MEAT & Fan
DTz DI W — 7 =P — 2 T Tk
EFRE L, TFLAEMRICE, BEMEREAR
GM #%%1 % PSRV-YK RHDIBA L 7oA
YEMN LR L7 DNA Z{EMH. Illumina Hiseq
TCo—r v TR 1T 7.

5. GM AE® % O NBT BEF&Rin DA
GMEM® 5 b, AHBVITF. K. BED
FHECEDORERICEE 5 X 50 E EE
T LAY A SR GM i DR, . IR
KREFHOFEDEZ&HERT 5> CM Y =5
B LA GM B OfE, 077 27
v 7 A TRBEO TERBROYE & EFET
5 GM 4 TR GMEY QR (B,
BRAEYOHR) L Lz, Zhb GME® LT
NBT (BT 2E#HA2 X7 —F~— 2R
(Scifinder®, #3E ltransgenic plant]).
A Z—%v b (Google), BIESZEHEHER
£ MEESEAVWTRE L., o FEIE.
AT IV —RNCER L, L EhO—REREE
AR LT BREE R R ROV 7 F o RRAEEK,
U7 FoRE, PUAERE, R, S R
3 BB, EERKRONBT @ 10 BHZ
FE L.




6. NBT Jiz AR 0 SC iR A

NBT OAES~D AN DT CERAE %
Totz Bt LHEOTELAWVIERDEET
R ZSEORBEEL 2D B2 bND | ZFN,
TALEN, CRISPR @ 3 FIEIZHEE K -T2,

NCBI PUBMED (http://www.ncbi.nlm. nih.
gov/ pubmed) T ZFN [Z-2W\WTiZ, ZFN, zinc
finger. plant, TALEN {2 2\ Tl TALEN(9),
TAL effector. plant, = L T CRIPR {22\ T
X CRISPR. cas9. plant, arabidopsis,
nicotiana, % ¥ —U— N & L THREREITo7,

BBERNG, T W E R E L&
FHREAIT ol XL, U A MELT,
WIT, FRDMRBRERNO ML E R E L
b EEERE, NBTOAREMNICET 5
BERL R 7050 R F LT i 300 il 2 6
HTY R MELE, 72, ERD2 U R MID
W, REREINCER L, 77 7ML,

7. NBT ST T VHEY) O ERUEAR

NBT ZiE#~oH L. 7 VEERT L 2
L2k, 5% 0 NBT JSHEY OREIEZD
BRREOEBINGE AT dOT Fa—F Fik
ZEE L7,

r—A 1. NBTOISffEY (BE7 ) 2A{ERkT
D

r—Z 2. NBTOISHEY 2 ANF L. B+ 5
step 1. NBT j&-fE® = ANFT 5
step 2. AT L7= NBT & FAEY 2 M@0 2R
MT5

9. FROyr—2 1 2FE T 5720, KR
FETNBTILEABITEEDOEANDHERY
BHITTHI=, v~ —h—BFritkiEDE

BFEANETEA LR LA 2B E
TIAFT A EHEZIAFE L~ —b—&
fz+ (7= & %1% B -glucuronidase : GUS) %%
BT 24 X2 AEEMBE LT ~—F—1&
EFEETHETNVEREITD.,

r—A 2 DEMIZOVWTIX, TALEN %38 A
LA R BETFEEED S B, TALEN =2 2
N7 IPEFELEBETLILDEAFL. 2N
ERAWTHNVAREERFIC TALENICE D AT
DRI FEROZFEMERIZ OV TIHRONE
Z47 5., TALEN JSHEZIZ>WT, ENO
NBT OEEMFHE b & IEHRASH, RELED
T3,

C. WHoofER. B2k LR

(1) Off-target (2R3 A4
(a) zinc-finger nuclease (ZFN)IZ2W T

DNAFEG A A Ad, BEAPDAAN—H—
5~T bp A THANZ 9 ~12bp. M DNA #
B R AL UADHT 18~24bp Th B, A~—
T — B0 TR Z FF= 72\ VHIBREE SR Fokl
D ZEERIZAIC L Y DNA ZAEH I 4 78+
HbDTHD, ZHUEL, 3X100bp D R/
LT LT FE—o OEE S % %5 5
ZEDNHERRINTIIFIEETH B, ZFN TR ET
TEDEINCHIRE H D, =, $RikdT 5
TALEN FERTH D53, EA PO A—H—F
G FRFREBNL & FE 7= 22\ I IREESE Fokl 78 — &
RZA LT DNA AR5 (double strand
break, DSB) ##E 92, L=n->7T, Al
DZFN EY 22— VWD DNAFEA FAA D
Bl & HRlo Lie, ERIELS] (target BIFI) (228
LU T2 ARRINELS I ~DHEA . GIF (W B |
off-target Z1R) A FHT A LixEHL L E
ZbNTWD, DX, 22O20FY2—/LT




DNA IZH#A LT 5 ZFN Tk, FRIOR
WBLINZ S A= v T - TH Fokl N EIEnHC
MBI BRI ETIUT RN L,
off-target [ZHMMIIIEZ bND LV, 0D
MRITENEE X NS, ZFN Tit 3 HELL
WD I A=y FRT ) A EIZREICHRET5
ZEBLEEFLWEESNTWAS, ZDfh, ZFN
VERRETSEE L < | FE 2 ARBIER S O HIRRAS & V)
W95 TALEN <2 CRISPR (ZLE_TH / Ak
DEFND EZTHERFITE Db TixRnW
D, NLX 7 L7 —EBOHR T, RS 2
WeEBbha,

(b) transcription activator-like effector
nuclease (TALEN){Z2W\T

7 AWV A TALEN i, i&E L R 2
A U ERERE ROV ICHIREESE Fokl %855 L
72b DT ZFN FERIZ, 2 DD DNA 4 K 2
A AT, 15 EERTHE O A_—HP—E45 T
D Fokl ZRAFAIC L Y DNA ZAHTIK %
175, DNAFES FAA 0%, AR 17-18 5%
T, Bt 34-36 5 & ZFN @ DNA R A A v~
&0 LERREAL N RN T O IS RS E N &
BRONTWD, BIE, 7/ AHEZAVLR
T\W5 TALEN 222 k77 bME O
TN—TNoMEINTEY N 20N
T—L g TR EORE (FFIC off-target
R BDETReDETHIND, b Milax
AT, on-target & off-target HL TR
WAL on-target ICK 5 I Aw v FHEEK
WCOWTIHTARER, A8 EE (0D,
WAl 36 MLz & A DNA #85%) @ TALEN %
HAWT=5EIZ48E S5 off-targe 1 MME 7
WEIASy FETHFELRZVN, 9IFET
70 %A M, 11 HET 4338 1 MFEET A,

LoxL7e s, Bind CCRSA ZIERIE Liz
TALEN Tit. #ZEAH A N TOZEBE AN
23-47%IZx LT, 1NMEEI Ay TFRHDH
off-ratget %A © (offC-5) Tid 2.3% CARE
AENTWD, ZOEEDI A~ v IiL,
left-TALEN (2 7 #53&, right-TALEN [Z 4 i
EOI Ay TFRBHAIKRETH T2, LrLR
N5, TALEN #HWeia, < o% A T
WX 8HALL LD I A= FHEIE T O off-target
P RITTE A EDHBE 1% U T THH T
Lt RREMII%IERT S CRISPR £V idm
WwWeEBz2 LN,

WY — 7 2= ANTRT /LY
—J AL, —DOOFETHLIN, £T. 7
J AD100% % 73— 5 Z LITAARETH
HZ L (80%< BWRBAEEE) A REANL % [F
ET B2 ZE N2 0 O F =3 (coverage)
T~ T AT HLERDY | FOHE N
ENBTF—FEFFRICRD (& 21E I
A Y47 7 AT 370Mb & LT, 200X T —7
T ATAHET4Gh TH D), b, RHL
EERBALR 7 LT —BIZL 5880 B
TR BT D OITHE LV (RE 22 RS
AR HIERITHH23), ZFN, TALEN F X
OMgR9 % CRISPR OW Iz FAViz s/ A
WETH->Th, off-target ' h TOREE
ANEWRHAR Y — 7 P — T LT 54
ITIFEEAERN,

(¢) clustered regularly interspaced short

alindromic repeat (CRISPRIZ-DVNT
CRISPR/Cas9 1%, #HEN & -D—FEDHREE T
AT LT, —RICAWHN TV S Casd i
Streptococcus pyogenes D LD TH 5,



CRISPR/Cas9 > AT LADE KO EIL, =
ARNT 7 bOERDPIEFICHEETHDHZ LI
b, 20 HEANGG OAF 23 HEAEN L
THIEMTE, NGG %< 20 HE % Cas9
Fa—RT5772I RKAO UG FmE—4
— FICHAIAT TE T CTERTE 2, LB LD
=2 DERNIXT LT, — 2D 77 AI RTH
Zmn, e L OYERSIERE I LV ZFN
o RORVERLC ] & FRIAEE T 5 TALEN (2
AR TORELFET EBOT ) LWL R
TOFRLDO—2THDHEEZLND,

CRISPR/Cas ¥ 25 LDEEEMEIZ DN T,
5RO 12 EIFI Ay FEHFAELLTVWE
&0, GC & ED 45~65%IRE O & X ([TEIW)
EREMNT & Fe BRI EY GC & & (80%
PLE) TiZ, 23720 OFIA T off-target LIRTAS
BEHZ ENRINTWD,

CRISPR/Cas9 Ix., TALEN 72 X2t~ T

off-target ¥ N TOEIWHEMEN BV &b,

K % 72 off-targe t RIS D 72 80 O TRMBHEAZ B
TV 5, 24D nickase Cas9 (Cas9n) & gRNA
ERWT, ZNENDOEREML CT=y 7 28 A
L. R E LTDNA _A#HUMARZTHO
TEO—HITH D, <&, ZFN X
TALEN & FERIC, AHICEEEZ R ES T
Cas9 (dCas9n>572 % DNAFEE FAAL | &
ORI DNA LIS E 2 H 5 Fokl HIREESR
DB E NS D OB ST, FERMENIE
ElIZEONZ EnfifrENn S,

(d ZFN, TALEN, CRISPR/Cas9 {Z & 5 DNA
EIRTEAL TORE T —

ZFN, TALEN, CRISPR/Cas9 A7 AT
FHEINDHEMES] (on-target) TOZEY
F— R Lic & 2 A WO 2

Z AW T S 2T < REG T EEREED S8+
WEORRKT, REIFEK 400bp T, HA
IEOEEND 100 EAREE CTRONL, Z0
NEZ— %, on-target TH off-target TH [A
BRORENRE SN TS, £/, off-target
B4 K75 open chromatin < nucleosome free
e EICHh D L X XRVHEETES 5 AHE
WRnHHLEEZOND,

ZFN. TALEN, CRISPR/Cas9 ¥ A7 Ii72
ED, Wh L R 2 FM71L 2
ETIEEAERFWEZRRE LT DTH-
7oy, T &IRIZ e o T, FE~ D F B H3
HEENDE T T&E R, A XF AT,
oz, A, bUER VR EERWTH%R
AT TV D0, BEHJENL TO DNA A4S
EITIC K DB AT — 3, BRI - B &
RIpD Z L3 BUEEMND 10 HERED
REEFLELEZDDOTHD I EBRRESN
TW5,

(2) CRISPR/Cas9 \Z & A 1B EEFES]
DNA H]ikr

BRI K OMRAT 28 ELBRFOZR B C L v oIS
RN/ OND Z L bEREEMEE A
T, CRISPR/Cas9 %\ =7/ A %A
e INETOREETE ZEERRLEBEIT,
MERZELALNCTHENT, Y ) LD
TR AR LRV EREINHBEETHE
HARELTERLE,

=R & LB s AIFMI11%, ENCODE
(encycolopedia of DNA elements) ¥ —# £ ¥ .
EREIEMENFF< . 7>2 DNase |
hypersensitivity $E TiZ/2 2 &, M % F
Wiz SSA 7w A TIEEEET L 72 Platinum
TALEN IZ&WHIIEWN T 2 2 B EToRE




FIEIEHEEE B L CND 2 e bHE LT, &
/ 5 DNA _EORERGEML~D T 7 2 APEAHIIR
INTWD Z & DMERENL TOEIBHEME NS
SN0tz fREB X bk, Cas9 DFEA
FEIIE, 7 h~DT 7 A (accessibility)
% W45 DNase I hypersensitivity ¥4 =
EERDIENDRIN TS, RIERELETFHE
2z FlTTdH 5 TALEN, CRISPR/Cas9 i,
7/ LDNA LD ZAREGIWFEE T 57200
FETHD, 20 L L MeMaghoy )
L DNA ~DO7 7 AN L BEREATNEIL, 15
FROMETH D, LER-T, ¥/ o L0E
DALE TS DNA ZAREHEIM & i35 7/ A
WEDPITAD DT TRV ROARAT v T & L
T AN ER T D20 bIEERICOL
KPMELEEZ NS,

CRISPR/Cas9iZ £ 57 / LAWEEMLE 7 0~
F L RBE L DRIRIZ DV T

RITREINTERINL. Z0OF—47 v ME
BFERE T ) ADNA~DT 72 A LT &
IZ 2T, UCSC genome browser (http:/

genome.ucsc.edu/cgi-bin/hgGateway) % A\
THEAT L7, & MR FEASERE LTabi
T35 AAVS locus LD PPPIRIZC EILF%
R L LTG0 b0% AT DIEF ICEm WA R
BAENRELN TR 7/ AMEEE L THD
L Z DB A b EEIC DNase |
hypersensitivity (HS)3EIAE F - 7B T
TIREALRLTWERIEICH D, —FH. EMXI
BFEERNE LESEICT. BT
DNase IHS 7 7 A% —WBHFEETHH DD, #x
FERMEENTEY, DNase THS 7 7 2 % —
MHOTI LN TWAZ Lnb 7 ) A~DT

10

JEAMEIHEY LN EEF 2 b EREE
BB AT 2.9% LR D IRWERTH -T2,

ASEREN A2, AIFMI & 1T, 35<
R XN T AT, hoBET2EICE-
T DNase I HS 7 7 A Z —OfFAET 5 5BIEN
27 L DNA~DT 7 A ZHENEEZ
Biv, EEOFER L G T, ZFN, TALEN,
CRISPR/Cas9 THZETE AT, 77 A
P& BT B,

(3) AR TR 2 Fo i1 2 Al VN B
AEHA X AL (W - Bh) OEWNISOBHFE SN
B OSASNC BT 2 1R HRINEESS

WRARBE RS 2 BT E LRI D . B
DA T, WHAAREA O i, ZEN, TALEN,
CRISPR/Cas9 Th 5., ZFN, TALEN,
CRISPR/Cas9 DA % #ffi%, 7 A U W& H
D& LTERIgE 70— 7 3k ORI BASE & 17
STEEBR ARITAAR I—1 v IR T,
FEZR EOE A BRA ED BB THR
PSS BMENCE TN B 2 L b A H%REL
ET NSO E AW B R — 2
KA TRDBbDEEZLND,

FEA) D387 Tid, ERBEMIEV S O, 8
WO RNA 7 A NWART B—F Wb OO0
EARICEDEEFIA Loy T ERAGERM
BZERAFEALICL > THESh TV A,

AR 2 Bl O & E oM HNIEE L T,
BROK % & 0 TIRETERIE TH 5., 2011 FFIZiT EU
o Joint Research Centre RO, WMEZH%
NFLTWD 2020, F 2Tk, fHfffELLFD 5
DN T N—=T 3T LT D,

1. site-directed mutagenesis




ZFN, TALEN, CRISPR (JRC O#&EEIC
ITE TV 720, meganuclease

. cisgenesis and intragenesis

. breeding with transgenic inducer line

. grafting

. agro-infiltration

agro-infiltration, agro-infection,

o b wN

floral dip

FEE Bz, NBT 72 & O HRE TR
2 E AT E N S DIZOWT BEfF
O GM DEZR (BARTITEE WL %
ITH)REZF IS TN LD RAF AT
b5,

Fio, TrEAR—=ZOHFIE L T\D EU
IZRBWTH, GM fEIZ T 2 Bl 0E 2 K%
ALy hR—RCRETEELHD FDH
FTH—SINDZEREELNEERD,

7 AU J T ZFN & R CER S n 7 a1
WIS N TV A L) TH D,

T DT T D IR IR AR AR 2 SR & A
VT RFSE

B FAEHE 2 B OBRFE . PHZERIR I ET
VT EETHEIMERTH D, A R AT T
Fuva, T4 YR OREREETH
SN S R AR = o o K g T i Y R
ETHRENTZLORPLTHL BAIE, £
Y BRI NETITERE LERE)., — .
TERGTFHE LIRS BEL 20 BRR
DOELE EKRBONRNEZEZ LN TS D
D) D IRHARBnFAEHE Z B, B ARLS T
IEFERE BN BRBEAEEIT > T D,

£ H GM B O SRR
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LS T5m. FFrR EoILLTo@b .,
UV 32, YX20M|M, X 16, & 15
W, YU HH, =V M 1, UHF1
W, &I =1, G791,

2. A AR THIRLOENY FOWENL - 72,

3. BATHIRADHZ =0 N OHENRD 2
mole, (BETFEANETRBWHERZD,
VANA(FIZV hrUALR) BMEDILT
Weis, ROWEBEBHEEL RN, Sy r—
YITER D, Fle, BRE LTIV A
NWAFAA=TURRL e\, ES Mifasz & o
BRI IR B 2 X 0ERE,)

4. BRZFEEITERAYZ PEH L\, 91 #F 70 8
HoT,

5. B ADH D WITW AR FIITBEEILEb
LHHDBHoT,

6., I=Iz2>2\T
NIV AV =y VEBREERL T ER
N BERIFLIEEEEL TS, =
RN = ICEBER G FEAT 201 TIER,
L2y LRI X Bin 70X v /7 R
TERHZEAIND O T, AFHETHZYT
2b0E L (REOXGE AR L),

7.7 7 AREBENAFALIEER N o AY
==y JEWIZOWTIE ZFEN 2R Ui
N8B I/ > T/ v 74 b
T&ET,

(4) Bfs T8 2 B IC BB A IERIER &
W Cas9 Var e b &/ el

Cas9 U ar v b & o7 OEEN L
Tolz, 5T ZNEHWT, #3871k
REBRCTUAER AT FETH B,




(5) EIEHEA TALEN (Platinum TALEN)
DERFE

LA, 4 DODFEY 2 — VA ERET B HIEER
M L. ZOKFETnon-RVD variation % H -
72 TALEN (Platinum TALEN) O#%hsREy 721k
#8957% (Platinum Gate TALEN construction
system)ZHENL LTz, AU VF LD I0EY =
—IWETORIRIT I0%RRETH o728, 4
EY 2 — /L TORRDEIT 100% TH -7,

t ~ HPRTI1 &fxfFE% G35 Platinum
TALEN Z1/E8 L. SSA 7 v &A1 B LU Cell
Ty K OIEEEO L Z A, ZUE
TO TALEN (ZHAT, @WEEZR LT,

(6) Platinum TALEN % 727 A =L
T DR BIsFHEEE

Platinum TALEN OB T OB =7
BENRAFARD 12D T 7V Y ATTD
Fa v — BB (i E 2 R T, SRR
{Z Platinum ¢yr TALEN ZBEffEA L7z & =
AL DHTNVIRTTIVE ) L5 T L AR
shiz, MAT, #MELETL, ZnETo
TALEN TR bW a7 IiX,. Platinum
TALEN EARTIZIFEAER SN2 o T2,
RFLP fEHTIZ £ - TUIFIE 100% TERBEA X
NTWD I ERALNIRoT2,

(7) REEARAA A BT L D T/ bHEE~D

% 0 S A
WHRANA FHINZ L D7 ) DEE~DE
BAMNTT DIz, =V MY RAEK 14 F
(GenBank accession no. UCD001) DfEz%] E
WWHEET DR BInF I TAZ—Dn 7
DEVEEFE o /0 U BEFOMICEE
9 23F=— K DNA 8% (nt no. 12080385~

12

12080439) #HEHIZ DSB 5 & 9 TALEN %
&t L7z, DSB ~0fA[RFAAH# 2 HR X,
7 ~U A 5D DSB HZRIES D H BRI
800 bp MEFIZF|H LT, targetting 7 &
—DFFEAT -7 HR 12 & 0 1Bk L7 DT40
HIRRRIZRA B IRIEIC L 0 7 a— A1k,
PCREICLY, 7 v—2 1~3F %17, DSB
EARSIEL (T0kb) D57 ) LS % fBAT
A=, 3C T ATV, CpGislet EEFIIE,
aD e BV BETFEIICHEELTEBY ., oD
7a BTSN aA 7 e B UBRFR
FILFEA L TWD I ENRBEINT, £7/2. «
D 7w v r@faFEslix,. £ o ERICiiET S
MRE ¥ O-9DHS B TE5 L fEE LTV D
Z LR ENTE, DT40 Mgk & LMH fHAgkk
DFEF ) LFEIRO 3 RITHEE T THEEIL
TWALDTHDE I LRI,

DSB ® 100 kb dTfHIZFFAET 2 WIEHE BT
DFBEEO:ESY, RTU T4 A L PCRIEIZ
LV EE LR, DSBIEA LI FAE
T5Hr, aD, KOMPG OB FHREIZTT 10
~100fE LR L= L 2mHE L2,

(8) kiR — Y — %A L 2 AR
7 GM {E IR 1L D HESL

PSRV-YK ZHEOIBA L7231 ¥R DFE
#17= DNA. Illumina Hiseq (Illumina, CA,
USA) 2R LY —7 v v T 4T o7,
ZOfER, PRSV-YK R DBEEIER /D ECS 120
bp itk y b5 U — RiZ—AKbLELNLRPo
“o Atk RENES T &5 TokA 2 AN OMRHT
R — 7 = —F OB, S 61T,
T FIEOU R B LETH o1,

(9) GM fE# K% O NBT B F&RIN 0O #EE




EWN ORI DVT, 5 31 | B AHED B
DFEYFS (FLIR) K& - VR Y U LR
HEETHE LR, 24 HOBRNE LN,
HAIZ R\ T NBT (B8 U758 - BAFE DS
ZTCWBHZ eI LT, SciFinder®iZ £V |
% —17U— K [transgenic plant] T 2013 &I
AF - BRENTCRLETHE LR, 83
235 B, FRICHEEMR & IBRER UREE
AL DB L o7z, ET, 2013 FEOESH!
oEE, FE 30 R R LS N,

L)

(1 0) NBT &HPRELD SR Z
NCBIPUBMED % NBT [Z DWW THEE L,
FRERFE AT DN T ZEREBIT I B3 2 R SCRoke
ERE, W NBT 2#H L7cimxXOi%
U7z, SRER OSBRI OV T, 2K
DB OHER L MEY ~DEBBEDOZNENE

77 74 L7,

NBT #H#EH Y A FBLIORT 7 706, &
2.5 NBT OFHENMIZTROEBY TH D,

ZFN O ~DIGHIZONWT, F—TU —
K : ZFN. zinc finger nuclease. plant TR
Lt A, EREME L TIRrA XTFTXT
FUERaY, KEO4FE, 12RO
HAENRBRD BN, ZFN OB IZET L
TN HROTH D JSRAGIT~ AR E EF o
TWa,

TALEN OE#H~DIEHIZONWT, F—U—
K : TALEN(s), TAL effector. plant TR L
A vaARFAF AR Az (N
tabacum). b+ 7EwT a3 Brassica oleracea
(775 5%, Brachypodium (A4 %%+, &1 m
— ANA G AEEPSEOE T NAEY & LT
HEEh3), REOTHE, 11 HOBEPED
L,

CRISPR/Cas DM ~DIEAIZOWT, F
—D — K : CRISPR, cas9, plant, arabidopsis,
nicotiana, THRR LI A, YaAf XFX
F . A *. Zs32(N. tabacum). Nicotiana
benthamiana. /N2, YNV A, hUERZ
v, B=350 8., 4 MOBENRBD LN

A=W
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T, FEHRIC 8 H (BF=2 7 2 ETe) DM
BAIN TS Z LIIERTREATHD,
WA EfE SN [ERITAH 5 &, NBT #F5
IZHESLTWA IR Y XKD Voytas D7 /v
— 7 INEET 2 KEOHREHNL <, FE. &
< {Z Chinese Academy of Sciences 7> 5 D
FERZ W, 5%, PEOEBMIZOWTIER
LTHRSFAMERSHD B2 HND,

(1 1) NBT E7/VEMIEL D72 0 EAgHx
i

NBT XEFREOFEREZ 5SF 2, ABFSEIC
BWTIE 9 TALEN 2% L =B m e
FEREICRIT AL E LT,

NBT % L7=®F & e+ 5 LT,
RA N E7 WL, NBT L2328 EF
B EROMREN BREMER A CHRATE
5E21CGUSED~— D —EETFEH LT
HIEDBEELY,

T T AEEIIARMEOMERH 1ETH D,
HRBERRPER T A LR SHEG
B LY, MEZRLOEHLE, GUS #ix
FIZ OsMacl BfsT O BIERIFRAEEL A2 A0 L
7. B -glucuronidase (GUS) ¥ » /X7 B % &%)
HIZHH T 5 UTRe:GUS rice (Ref. D)DOFEF
DFEEAZ T,

4%, UTRe:GUSrice #4HR A M & LT, &
aA N7 RO GUS BFEEZERE LT
TALEN Q&Y o2 — V&% L, ZARSEHTIETIC
& D EEE A DR OB 2R % OREAT % 5
LTWa,

(12)_(Ir—A 2) TALEN iSHMEY DEA
[Z W T oSt
BB B E LR T ) S
=0 MERREER =y b s
B—==v PR XY, TALEN %@H L.
WAXY BinT (1> bnyv) [CERAZEAL
7oA % TALEN 22 NT 7 N&2B$ SRR
ROV TEBIEZZIT2Z L bR LTV
D,




AFEH 2RI DOWTIE TALEN 2 A T
7 IWT 7 DTERASTWAS IO, ANVAT
EREIT o IBRO | BRI, BREMIGT
7~ Z K850 (Double Strand Break, DSB)
DL LD ND Z N TE D
FiABTH D,

AT B SR X 5 B 2 778, BUE
KETERA SN TWS (EU @ JRC X
FSANZITHREERZE L HOTWA) , ZFDHT,
cisgenesis&transgenesis X, AEHDLE &
EHBWGM E#9 = & reverse breeding
X SPT &, BARUCKAHEL X IZBEET 5 BE 0
FO—ERFES TN EERBEINL T
U nonGM. GM rootstock grafting 1. GM
B L nonGM FEARMN S 72 A HEMIAEIZ, GM T
H V. nonGM FEAKIZ /2 HFE X nonGM T2
N, E (BE) TEANLDOBE T2 Bk
DORNARF L /X7 ER72NZ & OFERA OFRE
WCEVHEETT A, LD I R&E T
LTWa i icEZbND, —FH. ZFN,
TALEN < CRISPR # fwWo/h ek, #
HEOBELIL, nonGM & T 5% 2 FIZHmWT
WA XS IZB b D AEREML TS R
LA TWRWNWZ EZFE LTS,
off-target ¥4 b DR X0 ZEHE (FEEIEXK)
DIRNZ & TN, EOERBETEDL I
FEAT 2 R A v FHREHOHEINE & Hi
AL B HAOIZHE NG 5 off-target SRALDN b &4
MDA ERA YD L IITRSOT BN HD
W, T r T M= RADE 2 I TRIEED O
(LR RSN B AT L B b2 U R e
T DD, SEERTNERITD R, &
#%bH, FEERRAESBIC, 3B L RN
LEDDLVENBH D,
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D. {EREfEHES
Bz L

B. WisesEE
# oAb Em e AIC R L.

F. 500 BEHED HIFE - BERRDL
TALEN OfEAEY 2 — 0 4 F&H & 32
FEHORYAHRET D LT, FEMEORN
TALEN OERIATFRETH D Z & % FraF i
L7,
HIFEZE B« FFFE 2013-166768
[DNA #E& RAA L EELR Y XTF ]
HFER : PRk 2 548 A9 H



BT B AR MBI e (R DOREMRRIEENJEEZE)
[RAERANA AT 7 ) v O —HAEH B DL EMERERIZBE 3 S0 5T

SRR IR RS
Platinum TALEN {Efls X F ADRESL &V A H TV COBETFHE
WoesEE Ak = I =T Ny N ey

MoEmNE AR JR B KRR F BB b 7E R
Wroe N AT RRREREE R

WEEE

ARFZETIL, BRI X 7 V7 —¥ D 1 > Th 5 Transcription activator-like nuclease
(TALEN)® DNAfEAE Y = — V2 WA Uiz miEtEE TALEN (Platinum TALEN) % BA% L .
ZOERIT 27 & (Platinum Gate System) %S L7z, ZOVATLAEHAWVWSZ LIZLo
T, &EEMER! TALEN OB Z2ERNFREIC /-7, B MERMIEIZEB VT Platinum
TALEN (3% EHOBRHICERLZEATLHZ ENRENT, b, BEL~LT
DEFEAZHRT D702, 77V I AHz /LI Platinum TALEN #3&A L TER
BAMREFNZ, FORE, EREOFVIETIE 100%DOEEEANHERINZ, b
OFERN S, Platinum TALEN 1, $#EMIBSCEMEERCO S ) AREIZHE DY —1LTh
DT EdRENT,

A. BHREEM ZIE TIALFIHA STV D Golden Gate
ANLX 7 L7 —EEOMFRHX 7 L ECER- S TALEN (Golden TALE: X %
T —EEFH LB E T AN (7 ARE) Y X K% Voytas LB RE) D DNA #E& €Y
R o TR A REMICEIT 2 BNOBLEFH 22— V2R E Lo&EEE TALEN O % %
ERAREL 72 o TE T, LMLV L, 5l 1772 57-, TALEN Ofs& hEmb o HiEL L
THEMZ I > TH ) 2AWEIRIIRELE T, BEEY2—10O7 IV BEFNCER L,
720 K0 R TEhERD & ERAL I AR TR RSN OWREEIT IR T R EY 2 —
B 7 L7 —EBOERNRO N TS, £ I 347 I NG, 12%FE & 13%FH
T T, KBTI, SRR LT —E D OT B ERFFRN RS A H O 2
1 > T & % Transcription activator-like FI(RVD) & LT LN TS, BARR D TALE
effecto nuclease (TALEN)Z & B L 7= & iE Mt DT 2 BN ERT-EZ A, ZORVD LL
% TALEN (Platinum TALEN) @ B % | MMZAFBELER2FBHOT I JVRIIEZROH S
Platinum TALEN {ESUEDIZEREL 27 ADB T Nbholz, £Z T, Z0O4%KHB & 32%
HETIVEY (RERTIET 7 AV AT H %% (non-RVD variation) ZFIH U728

V) CORBHIER T DIIEE T/~ 77, L\ TALEN OESLS 25 A ORESE & 3R T,
B. W3 1) RVD @Z & Platinum TALEN O{E#
1. EiEds TALEN (Platinum TALEN) D Non-RVD variation # & -2F Y = —/L &1k

B 7% FARICE > TER L, pBSK ~% 7 7 o —=
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VIFBI LS TEVa—AVTTFTAIFR

( p1HDp4HD, pINGp4NG, plNI-p4NI,
pINN-p4NN) Z{E# L7z, £ 7=, Golden Gate
BICELAZTFET Z—% pFUS2 BL O
pTALEN v2 Z#~_—2 & LT L7z, 2 b
D77 AI FEHWT, Golden Gate &

(Sakuma et al., Genes to Cells, 2013) %X
— A & L7z Platinum TALEN O#5281E5 % FESL
L. BEEMIE COFMIC AV,

2) {ESL1L 7= Platinum TALEN D&M
(O Single strand annealing (SSA)7 v &A1

HE L7 TALEN OEME%E SSA 7 v &A1 1T
K 0 L7z, HEK293T #ild % 10%FBS @
DMEM TE:#E L7, SSA 7 v A3 EDSH
#= (Ochiai et al., Genes to Cells, 2012) T &
5 T -7, 50,000 MMIZ 200 ng O
TALEN %3~ #—% 100 ng ® SSA ® L
R—F—~_7 Z—& 20ng @ pRL-CMV <7
A—% VRTZ7 /7 valdRicE N7 A7
=7 a vk, 24 FFf#% 2 Dual-Glo
luciferase assay system ("1 A 4)%& W<
TEMEZ 54 L 7=,
@ Cell 7vEA

Sakuma & D5 (Genes to Cells, 2013)
DFEL > TCellT v A TR o7, K
30,000 ®HEK293THEIZ200 ng OTALEN
HEPRI B —% NT AT ar L, 48
Rz il 2 EI L, 7/ ADNAZfhiH L
72o 7/ ADNAZEHA L LT, ZEMES % 1
ST T4 ~v—%/ER L, KOD FX Neo CGR¥
) &AW TENESIE S 2 PCRIEIE L, &
D% CellX 7 LT —RIZ & W PCREEM % Ut
S¥. T —AT)VEKIKENZ K - THIRr o
BEEA MR LT,

2. Platinum TALEN % /=Y A G =T
DIFEREAS Tl
Platinum TALEN O&E#ERIZIST B 3h5%
ZRAND BT T 7 U A AT )V TOREN
B TR LR 7o, A5 TiL, RBEALZE
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GUBETELAREMICEHDLLIFr T —
ETBEFEREL, TODRZBEL,
© mRNA &Gk & 7 = VIR~ DO BEMIEA

TI7UBYAHTIOF a s —F EHE
4% TALEN % FFR O HFEIC KX OEEL,
mMessage mMachine T7 Ultra Kit (7 1 77
7 /uy—X) OFy FEAWVWT, mRNA %
REBEARK LTz, ¥ A HTVZREINT, b Ml
EHEIS e ridRET 52 & THRIL
oo ON% 2% AT A VIR THE Y — L, 3%
Ficoll in 0.36 XMarc's modified Ringer’s
(MMR)~#% L 7=, I 250 pg ® TALEN mRNA
) /Y= b I (Drummond, Broomall, PA,
USA) % W CERRGEA LTz, BEMIEAINIE,
PRV ST 0.16 XMMR T, fafRds
LKA Z~T % 7 VHAEETRE L, I
NWDEBFIZDOWTE JKBRFEDTA RTA >~
2> THT 7R o T2,
@ RFLP fi#HT

Platinum TALEN %3 A L7240 = /VR)>
5% 7 740 Blood and Tissue kit & AV
T4 7 & DNA &4 U7e, B 4 & T
% PCRIZ X - CHIRE L. PCR EW % il RE#
% Hinfl TH{L L, 7 H o — R 7 VEKKENC
KON RANE— T~ Te,

C. WrskR
EiEMR TALEN (Platinum TALEN) D BA %
Texld, AT 6 Y 2 — VB ko T
TALENZ 4 5 FiEZ®E L TV D
(Sakuma et al., Genes to Cells, 2013), 41Hl,
x4 ODEY 2 — /L EEET D T ER
AL. Z®F¥ETnonRVD variation & - 7
TALEN (Platinum TALEN) O%hZR 72 ERL
J71#% (Platinum Gate TALEN construction
system) ZHESL L7c (K1), BARBY R I7HEIT,
BEA7E D Golden Gatelk & [FIEk ThH D23, HF—E
BEDERE A 4 F Y 2— VIZHIIRT 5 2 & Tk
WEEM ESEDLZLICEII LI, AV DT
D10E ¥ 2 — /WETORINFEIZI0%FEE TH




STEH,
27,

t N HPRTT& =1 % Y4 % Platinum
TALENAZ{ERL L, SSAT vEA4 B LUCell
AR EEERFMELZE Z A TIVE
TOTALENIZHAT, mUVEEEZ R L,
7z. t hataxia telangiectasia mutated
(ATM) & adenomatous polyposis coli (4PC),
BLPeGFPEGTICE L TSSAT v A %,
ATME T & APCEETIZB L CTixCell 7 »
TAIZ Lo TEERHEWZ &R L

(2),

4 F Y 2 — /L TOREIFRIT100% TH

Platinum TALEN % HW\2 Y XA )V TOFE
BB s Tl i

Platinum TALEN O &) {E A C DB 11
B REFARDIDIC T T VAT AT LD
F v a1 ()i & R A 7=, S5O
(\Z Platinum #yr TALEN ZBEIEA L= & Z
BB DHTVRTTIVE ) LB T LR
i’z (M3B), Mx T, #EHIETL, Z
NVETO TALEN TR LN WEZHERIE
Platinum TALEN #ARTIHIZEAER O
otz 512, RFLP fi#fric X - ¢, 1&g
100% CEREA I TWD Z &0 6 h
2o7- (K3D),

D. &%
ARHFFEDFEE DS, non-RVD variationDF|
FIZ X > TTALENOEWEZ S 5 Z LR S
N, TNET, 2L DT N—TRNEKLCK
DOREERCX 7 LT — ﬁ%\mﬁw%ﬁ@of
X720, DNARASEY 2 — L OEESRZEIC
DHIEME LA O, 7&%%73%)]@’(@%%“@
H5, LML72M 5, non"RVD variationd3 &
AEEE LA S BEIC O W TIEHA LT
SNTVWRY, A1, XBUERIENT 2 & ORE
FEATIZ K o T, 2 DFEEZH 6003 5 8N
5, '
INET, TALENDO {E#LZ X Vytastd iz
Lo THERME I N TV S Golden Gate v 23
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FiTfEbN TRz, ZOFEIZ, 22T v 70
LE LAY AT A THDH—FH HREICE
S THERMENRRE S ERDZEPMOLNT
Wie, EOJRRIL %w&W@w@@%ya
~wéﬂﬁuiéﬁéﬁ%4ﬂlﬁzﬁ

TEL2L I EEHDIEELLND, ﬁD\
ﬁﬁiﬁﬁ:ﬂ@ﬁ%vn~»%@##éﬁ%

IR L2 & T < O RENKRKT S 2
L7 TALENZAERICE BV AT ANWET
X LBIZTCNDNERTE DY 2 — U
THNFETOIEY 22— b2V a—/L
HR S A2, 1520 Y =2 —/LOTALEN T
VRS AR CE OO THIBEE IR G
I,\

Bk 2 22 AN BT MR R X 7 LT —
TaRAWEREETRENRE SN THAER 4
WIRECHIETEIC L » CIEHEEORE W Z L B3#H
HEENTWD, T IR EmD D720,
RKEOX I L7 —BZEALRLZ EDBERT
b AHAREENE WV, RFFRTHIB L
Platinum TALENZ, ZFO{EHEOR S5,
WARLY P22 ENARERIENOELESE
T BT LTI LT, %1%, R4 24EMIC
BT, Platinum TALENZFHEA L., 0%
REFRDFHETH D,

E. &

AHFFEN L o T EiEMRL OO R R X 7
L7 —B OB L ER Y AT L DOWESLIZ KD
Lz EHIT, 2OV AT L THERLE
Platinum TALEN (3528 MfaC8h A 3
WCERWERB AR E /O LRI NI,
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