CRISPR-Cas9

Abstract

Geminivirus DL J A B EEF AL T, 7F ANIT D LEDORFEFLLELTIOEOBAMETIN N/ LITEE
AT RS 8 A CELHFEFBEFLT-. GiminivirusDcoat protein & Umovement proteinZ TALENZE 7= (&
CRISPR/Cas9. #L CHEMHERZ OHH LA R F—BEFICERL-ENDZET-DNAORBELBOMICEEL . ek
AT BT, VEEURTRS / LICHHAAEN DL, BEGeminivirus I EDE A O — YA 0 )JLIRHIZ &> THEE
L. ERHSEOEREANEE LRIEE, EELIE MM TUR 7oA SR BREOANTHEEFOTAE—2~
LANTBEFRIIZCaMV3s TRE—4—%E A d 578 . TALENE = [ZCRISP/Casd THEAEBBIIZ =y o0& EL . ANT1T
OF—4—EANTE{E T DM RIS T - CaMV3sSTRE—4—BAHDIVARSHMEHREL. EALZ, TO#H
B _TALEN, CRISPR/CasOD M FE HICLYRREDHET, FMARICEWTRZEOEFEN RO NI, Ff=, FF—
PFITEHEIN DA RO LEEAEOEHY O, A TF—4 Y DT-DNAPEHBI QA D27 DIFAEERSH I

Off-target analysis

TALENRERIERZI= DLV T, TAL Effector Nucleotide Targeter 2.00DPaired Target FinderBgE Cig#i SN -8 2 DL
TPCRTIENGEL . IMEE Y= d BT7 endonuclease 1(TTE1) assay R UE AL IR —4 20T 12TV BREN T REAE
off-target TR (L4 Llahof- LERL TLVS,

Category

CRISPR/Cas9

PMID

26496757 (abstract only)

Target plant

Populus tomentosa Carr. (7 FantovYI+5)

Target gene

BAFERD

Gene transfer method

phytoene dehydrogenase (PDS)

Abstract

Populus tomentosa%# $+&L T. phytoene dehydrogenase (PDSHBIE FHAZMIEL fzsgRNAZ LY BIE FHIERZH A
= o EHEEFIH T DsgRNADIE R F I LR ETUV. SATYFAHIEHRFETILLUL. EREAN RIS
BB EE Rz, &I, seRNAD S KIFEIOBHENERBAYDRICEETHHED_ETH D, Tfz. PopulusD
PDSHERIE{EF . PtPDS1LptPDS2 LB CF N FN86.4%E 2 IE50% DT T/ v I T I RENDTENTEN,
CRISPR/Cas91=kY, Pupulus®2 D LU E DBEEFICERZEAL EHEEFICEEN AL RFZIIGT H AT

Off-target analysis

off-targetfi# 4 7~ B

Category CRISPR/Cas9

PMID 26482477 (abstract only)

Target plant rice

Target gene GT-1 element of promoter region of OsRAV2 gene
Gene transfer method |method S EA

Abstract

AFIZBVTIFERFL X F. AP2/ERFR A/ EH T ARAVERERF 73—V EDTH D, OsRAVZEIGFDREEA
SFEHEIND, EELIL. OsRAV2EEFOTOE—4—EEP OsRAV2IZEFH L. TOE—AFEIRIHFRE T HCGT-1TL A
FAMER L RIZLBP OsRAV2 D RIFZE(ICHATHAHEEREIEDT-, FITAT-1IL AV FOBBERT O &
35 [LCRISPR/Cas9 R T LA AL, BIRHIZGT-1TL AV A EHEOSRAV2DIER LA DL AR RZHIHL TS

Off-target analysis

off-targetfiB AT ~H8

Category

CRISPR/Cas?9

PMID

26479970

Target plant

soybean, Medicago truncatula (GUS)

Target gene

soybean: GS1, CHI20, Medicago truncatula: GUS (transformed previously)

Gene transfer method

Agrobaterium rhizogenes (Arqual), soybean: cotyledon, M. truncatula: hairy—root transformation

Abstract

X EI-517BCRISPR/CasS D MBI Z kI “HH TESA S A o webY—)LEERR LTz, RV IMEERTHEITE
Y57 LERE O EER T —42 D5 B B D CRISPR/CasIDAZWIE A FEFIREE R U FERITREITHE T 5L
THETHD, cOHTTY—ILOBEREFEIC, KEITIFVERBILLICRISPR/CasdD TSV R—LEHEL, £IK
BICBLT. EMEMICDSBERE L, COKRZIZIFV&#E{LLI-CRISPR/CasdL AT LAIZL2> T, KEHLUM.
truncatula 28 DT ARHEYIZ BV TEREETF (KXF: GS1, CHI20, M. truncatula: GUS) ~DEEGAIZHINLT-,

Off-target analysis

off—targetfHTEL

Category

CRISPR/Cas9 (RGEN RNPs)

PMID

26479191

Target plant

Arabidopsis thaliana, tobacco (Nicotiana attenuata), lettuce, rice

Target gene

A. thaliana: BRASSINOSTEROID INSENSITIVE 1 (BRI1), two separated (201 bp) sites
PHYTOCHROME B (PHYB),

N. attenuata: AOC

O. sativa: P450, DWD1

lettuce: A. thaliana BRASSINOSTEROID INSENSITIVE 2 (BIN2) homologue

Gene transfer method

Abstract

transfection of preassembled complexes of purified Cas9 protein and gRNA into protoplasts
=517 HRGEN RPNIZEACRISPR/CasdDHD TDME . A. thaliana, rice, lettuce, N. attenuataDFELYFFHHL =T

ORFS AR, PEGE TIERIE S F(A. thaliana: BRASSINOSTEROID INSENSITIVE 1 (BRI1), two separated (201 bp)
sites), PHYTOCHROME B (PHYB); N. attenuata: AOC ;0. sativa: P450, DWDT1; lettuce: A. thaliana BRASSINOSTEROID
INSENSITIVE 2 (BIN2) homologue)lZ%t9 % Cas9 protein gRNA ribonucleoprotein (RNPYEE A LTz, LARIZDWTIEL B
JWATOERBEAERIHTHY, EENBASNE-BEENASAELN T, BON-EEBAKOENEG T
IZIFBRICEETEES. BRICRETIZERCRTELRLVMNEEOBAETIERENROON . KFEE HER
DNAZEHLAWL=8 . BITOGMOBHIN L EBRAShIEDEEZLND,

Off-target analysis

off—target analysis by T7E1, deep sequencing (CAS OFFinder program)
BIN2 targeted lettuce: 91 homologous sites (1-5 nucledtides difference) B #IfE R DI A—2[ZHLVTIL, CRISPR
RGENIZL->THEESh-ofitarget TR [LFLALRBDH N LGN T,

Category

CRISPR/Cas9, A. thaliana codon optimized Cas9 (oCas9)

PMID

26450012

Target plant

Nicotiana benthamiana

Target gene

N. benthamiana NbPDS3, NblspH genes, (single site mutation)

Gene transfer method

Abstract

Agroinfiltration (Agrobacterium tumefaciens GV3101) of modified plant virus (Cabbage Leaf Curl virus, CaL.CuV) vector
&I D CRISPR/CasOIC k35 / LIREDT-5 Dgeminivirus HEAR T Z—%F L zeRNAB A S X T L DB #E% (>

OA4XFZXF) 2R Bk L1=Cas9(0Cas9)E 7 F A/ 39Ty LI & YNicotiana benthamianalZEB AL . oCasdFEIR
Mz AERELTEE . ChETSYMR—LEL T, geminivirusD—i2THACalCuVEHE DAY 2—Z AL TENER
Floptd BgRNAE TS ONITYS LERWL, 7 OA0 4L —av |t kY —BHFERSE 1, eRNADFEIE (I L
HoMLHIEALI-T—H—BEFGUSOMEEEEICEYZDS AT LD ZRIILI-D5  NbPDSSHEEFR U
NblspHiBEFH#EMELTERBAFT KAz, TOHR, CalCuVITERBLEMICEWNWTREZLIT 510, EEED

E(2H W TEHNDPDSI B UNbIspHIBIE FISB T2 EEB AR SN, &51c, FEBAKISHNVTIE, HizlSHRL
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|Off-target analysis

[off-targetfBHTAL

Category CRISPR/Cas9, CRISPR/Cas9% I L1-1B1{s FHLRE MR
PMID 26408904 (abstract only)

Target plant tomato

Target gene B S ZB 1> AMADS-box Bz B K F THDRINEIEF
Gene transfer method method4~Bf

Abstract

FR S/ LDNAD S EREE, PO EER AT HDHMADS-boxBr B R F THAHRINEIEF E3nFTEIEMELT-E
A MERBATIMER U LORBISLEIEENATORAEYI AV TELNT . RINIV /OB EERREBLRE
KIZBWTIEBHERERBELTCRBERNBEBLRBREERALz. — A ATOEEKIETRAL. RINO B BUBTE
1SBIIREEENTENT SHFRDMILFEEICBALLEERDSELONETIHRISBITL. FRMNIBITRAE

Off-target analysis

off—targetfZHT °Bf (abstract only)

Category

CRISPR/Cas9, germ-line—specific CRISPR/Cas9 system

PMID

26360626

Target plant

Arabidopsis thaliana

Target gene

A. thaliana APETALA1 (AP1), TRANSPARENT TESTA 4 (TT4)

Gene transfer method

Agrobacterium—mediated (floral dipping method)

Abstract

wBIETEFIECRISPR/Cas9(UC)E . £ HEMIIEIF ERFEIZCRISPR/Cas9(GSC)D ELER, O XFXFIZHLT
SPOROCYTELESS (SPLFB At vrE#EAL. MEEBEF (H) BENERFREETRICT 2EEMBEEN
Cas9V AT L(GSC)EREELTz, 2BIETF(AP2, TT4) LD 4HBIEFEIZDLVTUCEGSCHEERE A ED LKA To1=,
FOFRER. GSCTEHTIHRICEBWTEREEAIIH THoAT2HE TILINTERBE AN RO LN, UCEHLV-IE
&, T2 DI04 AT TH o=, GSCTILFASIH29%THY . 710%BANFOERKRTH>T=, 2D DIEEMIEIEFEEIZ
DNWVTERHILIZECA, T2HRALTENEEIN BB XGSCOHFMNUCELEELIThE M o=, BAFELT-GSCU RAF LlL
EMEET. SCHERNTEDOTERICETERIY—= VU ICHEEEEZLND,

Off-target analysis

off-targetfB AL

Category

CRISPR/Cas9, devlopment of comprehensive molecular toolbox for plant CRISPR/Cas9

PMID

26297141

Target plant

tobacco (Nicotiana benthamiana), Arabidopsis thaliana, rice (Oryza sativa)

Target gene

tobacco: Flagellin Sentsitive 2 (NbFLS2), Brassinosteroid Kinase1 (NbBAK1); rice: Rice Young Seedling Albino (OsYSA),
Rice Outermost Cell-specific Gene5 (OsROCS); A. thaliana: Arabidopsis Fertilization-Independent Seed2 (AtFIS2),
Arabidopsis Cleavage Stimulating Factor64 (AtCSTF64), miR1591A, miR159B, Arabidopsis Production of Anthocyanin
Pigment1 (AtPAP1), miR319

Gene transfer method

tobacco (Nicotiana benthamiana): transient expression by agroinfiltration Agrobacterium tumefaciens GV3101/pVP90
A. thaliana: floral dipping using A. tumefaciens GV3101/pVP90
rice: protoplast transformation by PEG method or Agrobacterium mediated method (A. tumefaciens EHA105)

Abstract

373D Golden Gate NV A—FET-[LGateway NP A—MSBH NS ZHED T ILF T L% ACRISPR/Casdy— )Ly
HRERFFE LIz, COV—ILRY IR (E BFESLURFEEYI®TF HCRISPR/CasIMDNATL A 57 M EREMD
MERIEETHLHOOTORNERGSZ—F BT EEHDTH D, £1-CRISPR/Cas9Z &L DB MBI FDRIEY / LR
£ TR REMBEF OESEEE(VP)E I IIFI(SRDX)MNATRETHEIENFYU TH D, ZORNHYEF—I R
FLEERAL, 29 MgRNAZ, /33, A, FLTUVAAMRT X F O/ LAMREE-IFIESHIM BN A140EDT-
DNAIVARSHOMZT LTI, BRET S &SR ILE,

Off-target analysis

off-targetf AL

Category

CRISPR/Cas9, codon—optimized Streptococcus pyrogenes Cas9, single site mutation

PMID

26294043

Target plant

soybean (Glycine max)

Target gene

genomic sites DD20 and DD43, acetolactate synthasel

Gene transfer method

particle bombardment

Abstract

KEDAELEERLED2EEFE., DD20£DD43FER &L, CRISPR/CasOIZ K YB IR FIEEZF 1T o=, TDRE. HILX
HTIFENTNE9%, T6%DEIS TNHEVEERDZE AN B OO, ZEBAZRROEELDIEEEFIBFTICLY, BA
SNEZRTDMABOREFEIFBBATHDZENHIBALT-, DDIZHITHHERMERZHDR)TIE, AL REH ML
PCRZHT THDRAFER SN . TIHRITEEL TWA I LML Moz, BAINZHDRIZ AL FILEIIZHELVEIEL .
DDABERIELIC R+ —BIEFAERICEA SN, cas9-gRNAMEL Velean B REE B ATIHA A B LN, 758, DD20
FEMELITERBATIE, cean BERBAKEBENAA oF-, Fi-. acetolactate synthase 1BIEFEIZM LT

Off—target analysis

off—targetf@HT7IL

Category

CRISPR/Cas9, single site mutation

PMID

26284791

Target plant

soybean (Glycine max)

Target gene

bar, GmFEI2, GmFEI1, GmSHR

Gene transfer method

Agrobacterium-mediated hairy root transformation (A. rhizogenes K599)

Abstract

KEERBEMHEL. NEDBEEFCmMFERRTGmSHR, 44K DbarE{zFDCRISPR/CasdIZ LA ER B AZE{T 1=,
FTOHR. REBEF. VN REEFLEFEONECHEET S EATREN Tz, £z BIEZF(GmFEI2, GmFEI) D38
BESEMAL. EHOBEBLRFELFVEDDRNAICKYERBATAILICERYIL, AFRE XKEDORBFERMNIE

EFOBEMRITICERLEZLND,

Off-target analysis

off—targetfEHT7ZL

Category

CRISPR/Cas9, maize codon—optimized Streptococcus pyrogenes Cas9

PMID

26269544

Target plant

maize (Zea mays)

Target gene

upstream of liguleless1 (LIG1), male fertility genes (Ms26, Ms45), acetolactate synthase (ALS1, ALS2)

Gene transfer method

partilcle bombardment (immature embryos), Abrobacterium—-mediated transformation
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CRISPR-Cas9

Abstract

roEODDIC, IR R {ELT-Cas9& . upstream of liguleless1 (LIG1), male fertility genes (Ms26, Ms45), acetolactate
synthase (ALS1, ALS2)D5BIRFEZMELFeRNAZ RS 4— BT, £ L&, ETRFDNASEE! L &4 Tparticle
bombardment|ZkYUSRBEBEIZEA LTz, ZOHE. WTHhOEMNSHEICEVWTEEEZEANTH SN, LIGT, Ms26,
Ms45DEBBIEFDNATUNERFLEONT =, £, CasIZHOMUHBEALTHEWRMEAITIZ, gRNAZEAL
G ALENEEFOLEERREBRDIENTE - ALSZBEFEFEMELEEREADES . 1AREAIDNAE T, 2
AEDNAD LT W E R Thchlorsulfuronfii E DEMA FEN =, Ff- LIGUEGFORFEICDSBEFHEL-IGE . 1
FHEEHHEIC LY B EFMPANEBA T HIEETE, BALLZEELBEGFE. BREDIZBLTAUTILE
IS o= BIEtR A ERL -, ABIZE L. CRIPSR/CasOE fiiNt. BRDEBEVEEICHLU-EYOBEMELHESED

Off-target analysis

off-targetfEHT AL

Category

CRISPR/Cas9, Zea mays codon—optimized Cas9, Egg cell (female gametophyte) specific promoter

PMID

26193878

Target plant

Arabidopsis thaliana

Target gene

TRY, CPC (targeted by TRY, CPC common sgRNA, single site mutation), ETC2 (tergeted by ETC2 specific sgRNA, single
site mutation)

Gene transfer method

Agrobacterium (GV3101) floral dipping

Abstract

CRISPR/CasOIZ k> THERM SN -TIHREM T BE T A VRICEENBASN TS, KR TIL. ege-cell (MR
BF)BENTTOE—4—%2FHTAILLY . EROBEFEENETIEES(IBOTIZERANEBONDIEE
T 8RO TOE—4—L2BDA—3IR—2—h O RS 12BDHAEHhEEHERFNL-EZS, rbsS E9Z2—I R —4—
DFHnosB—Sp—A—&YBELTHY . 2B OMMHE B FHENTOE—4—ECI 2LECI 1 EHL-TOE—4—0K
A BB TOE—S—LUETIHRICBVNTE DR CTERESBOASELNBALMN T,

Off-target analysis

off—targetfBHT AL

Category

CRISPR/Cas9

PMID

26193631

Target plant

Populus tomentosa Carr. (Populus)

Target gene

phytoene desaturase gene 8 (PtoPDS), targetting four sites on the gene

Gene transfer method

Agrobacterium—mediated (leaf disk method)

Abstract

CRISPR/CasOD AR~ DBEREIZDOWNTIERINTH S . ABFIZE TIE. Populus tomentosa Carr.Z41%1 LT,
CRISPR/Cas9lZ& b4 / LARE I NITEMEE T~ DEEREAFH A2, PtoPDSHEIEF L DAFRIZHET 54D0
gRNAZEREH LTz, AgrobacteriumiEIZ & BB EFEAOER. BEFHEBRARTISICEVWTHEELTIILE /HENBRERE
iz, 59DPCRIN—1IZ55, 28R ELEEE T 20MANTOLEE KR TH ot E-EMNIMICE T EEEASEL
51. 7% BEEoht-. U EDHERIE AASEDICBLTES / LBEIZCRIPSR/CasdV AT LE BB T 5 EMNTE,

Off-target analysis

off-targetfiZHT AL

Category

CRISPR/Cas9

PMID

26188471

Target plant

rice (Oryza sativa L. cv. Nipponbare)

Target gene

PDS, DL, LiglV, ALS

Gene transfer method

Agrobacterium—mediated (Scutellum-derived calli)

Abstract

CRISPR/CasDHEMI~DERICET BEICHEVTIL, ZMEETF . CasODREE VLA VzgRNA, Bz FEAICH
W EN R TWS1=0 . EMNZEREADDEDOEEATERN, FIT AMETIH. /RIZBLWTELAS
Cas9FET=[ZeRNAR B AtV DEFEE L EREH T COREREADEDFFEEIT o1z, Casd R UgRNAKEBR Ht v %
Az, FTEBELTARANRIZEAL, RLEGEFOEMEINICH T IEREANELTTH L TORE. B
SEZFEALI-CasSDRBALYMIEEEICIKTFTHEMNHBALT -, Ffz. eRNAD T OE—Z—[Z DUV TIL, OsU6T O
E—BA—DHF M, OsU3TOE—E—LYLBEN TV, RAMNEHE A S HE DCasd/eRNAFE IR Aty b Fall-in—one D F IR
ROF—TCHBALIZFER ARDNRICETAENERBAODENRESN ., T2, TORRICBVLWTAATLILERK
AREBEht-, AREDEEE BLAOEYICEH1T5Casd/sRNAER Dty EEQRBILICERTES,

Off-target analysis

off-targetfEHT AL

Category

CRISPR/Cas?

PMID

26134856(abstract only)

Target plant

rice

Target gene

target gene B

Gene transfer method

transformation method F<Bf

Abstract

AXFIIAIZEITHCRISPR/CasIV AT LIZ KA ERBANEICERTHERITDOVNTHREIL . /1AL X[ZCasI K
UeRNAZRIRT 2 ARSI EIBICEAL. TN ENDCasHBEFEARBMICOVWTERRERLMTL-, TOHK
B2 CasONHBLANWELEEREEZOMIC. NE. N EBETFERHT . EORBENEDHOA -, SoIC. BEYBEE
RB9HILc&Y BENBASN-HROBNEGRS. TEOBENEMTEIENHLMNIE>Tz, EENEASK:
RS, EEAMBIEREICEETSEEZLNDI O, LROBER L. ZEAEASH TOVEVNEMIC DL THIESE
HEEEE T HCEICFYEEREB AT IR AN MG HLETRET S,

Off-target analysis

off-targetfiZHT 1~ ER

Category

CRISPR/Cas9, single site mutation

PMID

26089199

Target plant

rice

Target gene

AOX family genes (OsAoxla, OsAox1b, OsAox1c), OsBEL

Gene transfer method

Agrobacterium-mediated (rice embryonic calli from mature seeds, A. tumefaciens EHA105)

Abstract

CRISPR/Cas9M &G FTH A *Y—ILCRISPR-P R U CRISPR-PLANTZ BB\, 1 A DABEIEFEEMELI-F / LIBEIC
DNVT DR, CRISPR/Cas9IZ kD7 / LREIZEY, TOHRICEVWTEHEENODBVEIETONATFLYYIRERE
ADRBOLNT=MN. ZOEEREATFTANBERT. BRAOEEOEMFX IR OB HEHELIEMALIEL
[ETHo o CHIE ARITBITIERBANFHBERICEYELTNAIEE TR TS, R, TIHIKOBIT 58158
REMHTLI-L A, CRISPR/CasOBIEFDNEJ|ICHIDHET | EREHRICKRELUERHSh ., EFEHBICENTE
ENBATNTWDIENREINT, ES[Z, off-targetfBHTE{To72E T A, off-targeti B L 1B RO ERLH HIEMHE
BEFISBWTORHREENT, ChIL. CRISPR/CasdIZ&D AR DY / LREICEWLTIEH THY . offtarget FR(LEZ
5L THEALTCRISPR/CasHBEEFMNEELTVSEEICRONDZEERERT S,

Off-target analysis

CRISPR-PIZ kYoff~targetiFEE DIEHEL GEIRSW EMBETFICHT 2R 2BEFISDOVTHEFET o,

Category

CRISPR/Cas9, rice codon optimized SpCas9, single site mutation

PMID

26082432
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Target plant

potato

Target gene

StIAA2 gene, single site mutation

Gene transfer method

N. benthamiana: Agrobacterium—mediated transient expression (trial)
potato: A. tumefaciens EHA105 (stem segment)

Abstract

CrHAEORBERBIMERTH D=0 . D FEEFEIC ot%ng(ﬁ:ﬁ@% ERRTIZERCHELLEENDN, EECE
CRISPR/CasSIC kB Vv HAEDBIEF/VIT MLz, BoN12RHEDOTIHADIBRRMEERIEIZONT
PCRTHENTLI-LIA 2R HHSE/TLILOREEERRK, 13?:%%73\/\471/)1/0)1-%’*25:% 2REMATOLEERERT. B
BIBMITHERTHAZENHBAL, U EDHRIE. AFENCYASEOTIHRIZIEVLWT, SOETENRLESE
AICHRATHEZLEETTIDTHD,

Off-target analysis

SUAA2DEZMECHIRI CELSZE A L. PAMEF—TMEVESCDULVTPCRIZIEL . B R H 2B LI-CA. TEILED
Y (A Y

Category

CRISPR/Cas9, human codon optimized Cas9

PMID

26039254 (abstract only)

Target plant

Nicotiana benthamiana

Target gene

target 7~ B

Gene transfer method

Tobacco rattle virus (TRV)-mediated genome editing, agroinfection

Abstract

Tobacco rattle virus (TRV)ARS2—%{E L =CRISPR/Cas93 AT L=k DI HR M DI EM7INicotiana benthamiana
DEMBBEFEACDVTORE , TRVICESCasoDEHEFIEFER 30 H B HREL . F/-, BEMofftarget Y1 Mt
F Boff-targeti BT OGN0l ChLDER I, AFEOBHEHLEVEENRTLOTHS,

Off—target analysis

BT Moff-target| TR § B BT Tl oftargetiFME (X H Sh iAo F-,

Category

CRISPR/Cas9, single site mutation (one gRNA per gene)

PMID

25970829

Target plant

Populus: Populus tremula x alba clone 717

Target gene

4-coumarate:CoA ligase (4CL) gene family, 4CL1, 4CL2, 4CL5(duplicate of 4CL1)

Gene transfer method

Agrobacterium tumefaciens C58/pMP90, CaMV35S promoter expression

Abstract

RKEDEFEEENTHARISITEVWTENTNIY U BRUTISR/ AL DEERIZEEHH4CL1E L VACL2ERFIC
%t LCRISPR/Cas9|Z & YiEIG FIREE T ol-. AV ARSI H YA HEFBAIAMIL-EIEFEARMKEREBL. O
Jhbcl:'v)ﬂf{’ﬁ?%k%ﬂbtéﬁ%ﬁl-ouﬁ“ﬂ’maﬂwiﬁéﬁﬂﬁllﬁﬁﬁ’éﬁof—#% WFhOBEFFEMELI-IGEICE
WTENATULEBREROREBICHEL TSI EMNRENTZ, Ff-. 4CL1Dduplicate TH HACL51F4CL1E£89% wi;-;gaa

SR —4EFRT M, ACLIZERBARMITE T, 4CL5I2H N Toff-target ER AR SN F-E D IEE Ao F=, £
4oL5§%B@th:gRNA’émL\f: SEIE. ENRIN P OSNPsDFEEDH . EENBAINRHEEHESA G, o1,
BLE® &SI, CRISPR/Cas9V AT LIFRISITENCEHEN DS REICHEET D - REM T,

QOff-target analysis

off-taget;EE T BIZ K

Category

CRISPR/Cas9

PMID

25917172 (abstract only)

Target plant

rice, Arabidopsis thaliana

Target gene

EREEGET A EE (abstract onyy), 46 terget sites in rice

Gene transfer method

method <EH

Abstract

AR ICRBIELT-CasOBinFE2ERALE BFE NFEEHDOmBICHL. BEE DS HRLEEBETFRE
MSETREAL . B N7ICRISPR/CasdR Y A—L AT LIZDOWNTDIRE  EHLIE. PCRIZKUFER AtV D E R DsgRNA
%#& L. Golden Gate ligationZE 7= [dGibson AssembrylZ&YCRISPR/Cas3/\f F1—_48—(ZF7 LT INT 55 EEE
L o COVRTALIZEY , A R DIEERERRIEBS A D BANETHETHILICHYL, FDIFEAED LT LILM
DIREEEREKTH oIz, T VEAXFAFITENT, E—~/R(F7LIL. ATARE FASDELERKFEMGT DL
ISR LTz, Ez AR AR XF X TEEOENBERII M RISEEL ., £z EEFLIE, TOA R FEIETIS0
ARFAFIZBNT. M (BASEEF) DBEEFI7I— £ ARBHROEETH. T EE—BETFOENEEA~
wﬂﬂ#}tia*kf £BHAE m;;zz;«mw%r mmbf,occtiﬁm‘sﬁ'é%&ti EROBEEFOEEFIFIV—
B U8 : i R — LRy RE R 23D TH S,

Off-target analysis

off-targetfi AT <8

Category CRISPR/Cas9, human codon optimized Cas9 gene
PMID 25879861
Target plant soybean

Target gene

GFP(tansgene), Glyma07g14530 (putative glucosyl-transferase), Glyma01g38150 and Glyma11g07220 (orthologs of A.
thaliana DDM1 gene)
MicroRNAs: miR1514, miR1509

Gene transfer method

Hairy root transformation: Agrobacterium rhizogenes (K599)
Somatic embryo: biolistic transformation (particle bombardment)

Abstract

KEEHFELT, CRISPR/Cas9IZ&YGFP (S RBIEF) . £-1E. B ORERBEFO/vIT IhEiTo12, 88D E
KEBAOBEZEFEATEIBUBVTENBEFADERBEANRDONT . 2. 9IDDEMAIE2—D55 . 8DDOA
IEA—[ZHEWTNATFLILEREAMNE &)b:m‘:o ﬂ*ﬁ:ﬁfzx?@%%%b(liéf?&f@%i%)&! LML,
CRISPR/Cas93 2T LMEIRME LT ERENICEBIEFEENET AIENTEDENREN ., £z TEEEHHE
LGEEFEAZTOICEICKYBIETTAE 7&»3{?%@/\?%;—&[ RUIL. £z, EEBADHEEL. IBEYRMICk-oTHE
KT BTEMREN T, In-FusionVA—= J L 2T LEFRLI-EEGAII—BE LI OVTHRESh TS,

Off-target analysis

off-target{ZFHH A FE23-bpMgRNAE KB L 7LV RS/ LERHI(Glyma v1.1)ZBLASTCHER T AT EICEYHHHL .
PCRIENEEEYIZ DLV TIE R FFIZEMATL =, Glyma07g14530, DDM1, MET1, MiR1514_R24—([ZD U\ Toff-target M EH
AP RSN T, FHALgRNADSE2D ofi-targetsBEEE RLT=.

Category

CRISPR/Cas9, methods, plant codon optimized Cas9 (pcoCas9), dual gRNAs

PMID

25757776 (abstract only)

Target plant

Arabidopsis thaliana, Nicotiana benthamiana (ZEMZEL ?)

Target gene

target XHIA~BR

Gene transfer method

protoplast (FEHABH)

Abstract

<04 X+ XF R, Niocotiana benthamiana®D 7O TS A EEFIILHIBREL T, EYICIF  &i#EELT=Casd5 / L
REICHEAT Ddual gRNAD BRI ERET, B, FHERICOVWTHR AR5, £z, P iE(whole plant)I 211 HIEMEE
B A E~DCRISPR/CasdD @RI DLVTHERT B,

Off-target analysis

off—targetfEHT 4B (abstract only)
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CRISPR-Cas9

Category CRISPR/Cas9, polycistronic tRNA-gRNA (PTG) system, multiple site (two sites) mutation
PMID 25733849
Target plant rice

Target gene

MPK1, 2, 5, 6; rice phytoene desaturase (PDS) gene

Gene transfer method

rice protoplast (transient expression, plasmid DNA), rice seed derived calli: Agrobacterium—mediated transformation (A.
tumefaciens)

Abstract

CRISPR/Cas9I= B\ TIFZF DERE AT (TRNAE R IR B2 RICKEUKRET S, EELIT. EROLRNAFE —
DRV AMAZYIIREEFNOERT SFEERFEL, CRISPR/CasdD#ED., EMNDBMEETFEENLTES
BBEEFREMER LS55 DGR EBEEL T, (RNARIERAD MIB{EFiH4 ERICYIY H TEH FtRNAT O R
SEFRITU -, TORE. 82T AITEFHEEINT-tRNA-gRNATY ARSI ME . ERRNIZH LN TCasOF 8 (K - OREE
BFITHEET L0 DBLCERICRNAICII TSNz, AFEEHANSET, AR OREHBERIATIONZ LS
NETCEZEBEFAOTEBREARUVEBAREFEORBEFETHEITRYLIZ ARNAB L UZFOTO RV AT Al
SEVICBOVTRESKA TS KEEICRISPR/Casd DEM R EE S EO M. EICEH A TEL AL H

Off-target analysis

off-targetfif 7L

Category

CRISPR/Cas9, functional analysis of ABP1 gene, single site mutation

PMID

25646447

Target plant

Arabidopsis thaliana

Target gene

auxin binding protein 1(ABP1)

Gene transfer method

floral dipping

Abstract

RAAXFZXFIZHULVT, FlZauxin biding protein1 EL TIHRE SN TNV EEF D /o F I U IT KD HERERRHTIC
CRISPR/Cas9% {E LTz, ABP1EZEMELT-egRNAZERETL EEFHIRE1TL. T2HRIZHBLTABPIDRE/vIT D
FEERGERBLIZ, S5 ELREICKYBABEFABRANIZABPIOEEAEE -, COABPI/YIT7IREERK
[FABP1AU MOBEER UGS, BFERMRERE, HROZEEREIROLN T IAVONAAICK T A ELHARKLR
BCHot=. T ABPIZEBREH T ST-DNAZ E{KL, CRISPR/Cas9iZ L YBLN-EEEKERABEOAS —FL UinE
HERLIz LLEDHEMNSABPHEA—F L Vi B LT EBFRE THAEDEHRIEL,

Off-target analysis

off—targetfB T4 L

Category

CRISPR/Cas9, functional analysis of NAC050/NACO052 gene, single site mutation (common sequence)

PMID

25578968

Target plant

Arabidopsis thaliana

Target gene

transcription factors NAC050 and NAC052

Gene transfer method

Agrobacterium—mediated transformation

Abstract

<04 X+ XFDEEEFNAC050. NACO52D CRISPR/Cas9IZ kB /v 7 SN ERAFR VSR F DRl
CRISPR/Cas91= & BHNACO50 B TANACO52MD A T JLEa—E2 b (TIHAL) (FER MU B AF JLALEERIMI14D /YT T I MK
CRBICRHRTEOEEREE TR L, RNA-seqffHTIT&Y . JMUT4 R TANACO50/052| = &Y RIRH M EN D EIEFMNE
MpHDIENHIBALT=, ChIPERHTIZEY . IMIT4 R TANACO50/052MDRNAIZE BKICB LW TR LETABETFITHANT
[E. IMJT4BRUNACOSOM EIERA T BT EITEY, HIKABRAF ILIEEN LET A Eh TOBIEMREN, 51T,
NACO050/0523 25 3 Heis TL AV MY, ThOMENET BB FOTOE—2—BEIC R EEnt-, B ED &SIz,
=752 D ONACEREMH R F A, ERRVEEAF VL BERIMII4E S BB DRABF T o TWA I EMN TSN,

Off-target analysis

off-targetfEHT AL

PMID: 26743988, 26524930, 25749112 abstract not available
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TALEN

Category

TALEN/CRISPR/Cas9

PMID

26864017

Target plant

Arabidopsis thaliana, Linum usitatissimum (flax, 38[F§)

Target gene

BFP transgenic model (Arabidopsis thaliana), EPSPS (4 A+ —fittE) (3 FE)

Gene transfer method

Arabidopsis thaliana: TALEN, CRISPR/Cas9, flax: CRISPR/Cas9
ssODN + phleomycin, protoplast, TALEN + ssODN, protoplast, CRIPSR/Cas9 + ssODN, protoplast PEG;%, transient
expression

Abstract

BRI ORERINEEE —AREATXILFFR(ssODN)ETALENZE = [XCRISPR-Cas9% FIBFICBATAZETIER
B LREE TR EETT . VAAXF X F Tl PhleomycinEf=IETALENIZ L B E R E A (BFP(H66:Blue)ht
GFP(Y66:Green)~MDZE L) ThFE A, ssODNEDFRFE A IZEYBARKENIC LR §THIEMREN T, TALENEssODN
EHATHIET, ssODND ESREFEMNICBFPALGFPADERBRNA EMNBTEMNTENT -, 48, TALENE (&
CRISPR/CasQ B {KkTld. TALENE LU TCRISPR/CasON AN E R B AE M (NHESF ) A&, BEFIZHLNT, Y
Y —MEIZ B ZEPSPSEIEF (2B EF) #1EM ET HssODN2EFI)ECRISPR/CasOERIBFE AL . Bt f=HhIL
RCEWDEENBASII-EIS(E, 0.15%F-130.08% TH oI, EEBAICKDILIZRFDUVEDA2DHILRAE LY

Off-target analysis

EZWEL S L FELE S (BFPIZ DUV T (X Cas—OFFinder TR &t 1=5D. EFFEPSPSIZDULVTIXPhytozyme 10.2THRES
N1z8D) [CDLVTNGS(MiSeq) THEHT . BFPTIL., 5D DIZMIBLHIZHER7GEHI 1233 9" B Off-target analysis (CAS-
OFFindenZ{T>1=#58. 12 OEIDHIT1/13DHEE CERE A(IndeDD RO SNT=, Ff-, EPSPSTIL. H{KA23IZH
WTIE, offtargetFRBA FBER O GEMoF,

Category TALEN
PMID 26668331
Target plant rice

Target gene

waxy locus, GIb33 locus

Method Agrobacterium mediated
TALENZE A LT-HEWIZH 1+ Bclassical NHEJ&alternative NHEJD R ENZfRHT 9 51-8. cNHEJIZE S5 §5EE 2005
DNA LigaseAZ 2K RIZHITDTALENOEREADNEEMFT LI, 1+ DBHERKR R ULigdDhetero, null & NERF
Abstract 123U, waxy BIEFICTALENEBERAL=ECA, LigdDnullERKIZE N TT, BFAERKLLRL T TREARLSFID

EDHIBAL Tz, COMERNE . waxyF2[FTIEZEC, GIJBIRFICOVTEHHEREN -, U ELDRERL, LigdDERICKY
cNHEJESEAMEB LA 5 &, altNHEJHEBE DM EB T B L5 R,

Off-target analysis

off-target fRHTAIL

Category TALEN
PMID 26641666
Target plant rice

Target gene

lipoxygenase LOX3

Gene transfer method

Agrobacterium mediated

Abstract

TALEN#EZE D 1= Dligation—independent cloning method (LIC)ZBIFEL . BAL-. 1 BFDREEMHORLEB/ME
L. RESFEEBOBIEICEH D RF IS F—ED—DTHHLOXIEENEL T, TALENICKYBIEZFHIEZTo1=,
HEK @HDATOEERESNPTIHERM2EEN BN -, TESABREBHL-ER. EFORESEIH L
LTWAEREMEASRIBS -, 8. LOXIDEE THhDlinoleic acidDSHEIEIFEREK. TEKRELLITHRENEEEE
Iz, ZEEROHoNEN oI, T, LOXSDBIEIZZ DDA R DEEICEESFEZEh o,

Off—target analysis

off—target fEATAIL

Category TALEN/CRISPR/Cas9
PMID 26603121 (Abstract only)
Target plant soybean

Target gene GmPDS11, GmPDS18
Gene transfer method |4~BA

Abstract

KXZNDGmPDS11E LU GmPDS18EIEFEEMEL T, TALENS LUFCRISPR/CasSIZ & DB FREZTTL. cOME
FHE Lz, ZOR. KEERBICHBITE5—EEFHEOEILTALENTIX17.5-21.1%, AtU6-26 TOE—5—
CRISPR/Cas9Tl11.7-18.1%, GmU6-16g-1 T OE—A—T($43.4-481%ThH 2Tz, . 2BIEFHRIZEDB S TIE,
TALENTI36.25%, CRISPR/Cas9 Tl AtU6-26 7 OE—4—Tl&12.5%, GmU6-16g-1TFOE—2—T[543.4-48.1% 455
BT T O FESE TIXCRISPR/CasdDANBII CH I LE T LTz, £z, PDOBIEIC LT, ZIE/OERTEMN

Off—target analysis

TER(FI RS IMCEHEL)

Category CRISPR/Cas9 (single site break), TALEN (single site break)
PMID 26541286

Target plant tomato

Target gene ANT1 gene

Gene transfer method

Agrobacterium (LBA4404) transferred geminivirus replicon

Abstract

Geminivirus@ L F YV FEREZRAL T, 77 ONOTFUD LEOHEEEELBELTIOEOBEAME TN/ LISEE
BREGERFE A TELIHFEZHFK L=, GiminivirusDcoat protein 2 U*movement proteinZ TALENZE =&
CRISPR/Cas9. ZL CHRMBRZ D HH LALFF—EEFICBHLI-LDET-DNAORBELBORMIZEEL. ok E
AT BIET, UE=URIN/ LIZHHAEND E, BREGeminivirusHEDERH AO— AN ERIZ K-> THERE
L.EMBUOEREADERE LRSS, EE5LIL, MM TUMN 72U ABBBRBROANTHEEFOSOE—4—
EANTEIEFREIZCaMV35TOE—4—%HE AT 5718, TALENZ /=L CRISP/Cas9 THEA BRI 1= v HE £, ANT1S
OF—43—EANT BRI FOERERE THIRZ -CaMV3sSTOE—4—B A DIV ARSHMEREL. BALE:, F04
B . TALEN, CRISPR/Cas9D i FEIZKYURIBEDHET, FRMIBIZCEWLWTRROEENROH N, T FH—
DFIFEHINDD, KREEBEDERAY L, A 78— YL DT-DNAPEREIN DA 72—V DEAITEDH LN

Off-target analysis

TALENZRIERI[ZDUVT ., TAL Effector Nucleotide Targeter 2.0 Paired Target FindertgE Tl SN F-fBEIZDLY
TPCRTHEMEL . EIBREMITHE DT7 endonuclease 1(TTE1) assayBRUF AL IR —4 2L U712 TV, BRETTEES
off-target ERIFA LMo LEEHL TS,

Category

TALEN

PMID

26153077

Target plant

barley (Hordeum vulgare)

Target gene

GFP (model construct), GFPHMSYFPADEMIC L DB IEFIREDERN

Gene transfer method

Agroacterium (embryogenic pollen transformation) / particle—bombardment (leaf cells, embryo cells)
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TALEN

Abstract

GFPEBIZFEMAAABarleyE M EL T, GFPEREMELIZTALENE 77 O/ T D LGEICEYEALIZDL  vip®
SEAG T B Fparticle bomdardment] ZEYBEALT=EZ S, TALENIZEY AL T=DSBIZFH VT, Homology dircted repair
(HDR)IZ kY, efplyiplZEiiidh  ZREEFESN D, BMETARI~DEBAEEFREENERSNI-CEANRS

Off-target analysis

off-targetfi# fr 7L

Category

TALEN

PMID

26011187

Target plant

Niotiana benthamiana

Target gene

two @ (1,3)-fucosyltransferase(FucT), two S8 (1,2)-xylosyltransferase(XyIT)

Gene transfer method

protoplast transformation (PEG}%) — regeneration

Abstract

WY TEESNIBEIV NV BITHEYFEENEN-T AL EE D, AE Tld. TALENIZE ST, Nicotiana benthamiana
DFucTEXYITOTBGZFOMIEEIToTz. TOHER. £8T7LIILDI1—EU D EI G THLN, COREERK

IZBWTIE SRV ROEDON-T YAV DL AV ERBEOANEBTFLTEY., VYR ITEEESELEELR
BTHholzo a(1,3)-fucosek B (1,2)-xylose Dl E AL A DB S X FF EBITILX2% 20 ZEIKTILS5%ZHEMLI=,
COEEKE NAABANDEETSYNE—LELTHERTHS,

Off-target analysis

off—-targetfB4T7EL

Category TALEN
PMID 25867543
Target plant rice

Target gene

OsMST7 {th9gene (rice)

Gene transfer method

Agrobacterium—mediated

Abstract

TALEN/\wHR—> DOCKEFEHIH & BEFEREADELNEILZLIGEN287C230)D0-6.6%M525%(C_ EHTEHIE
AHBALT-, £71-. TALENIC KA FRFBE (L 1 —apical meristemDFEAEBREOMAIECIEMREEN T,
TALENIZEYBASH - EEIZAL TILAICH O TIB SUT2HRITEIE U -, £-. TALENOZ R D 2 {(~81%) (T8
DIERIEEL, FDT0%IRETH 1=, chld. CRISPR/CasITIFIERDEENHEDT24%5 EHOD . REF2MAD

Off-target analysis

off-target T AL

Category TALEN
PMID 25856577
Target plant rice
Target gene OsEPSPS

Gene transfer method

particle bombardment (TALEN, TALEN + chimeric RNA/DNA oligo)

Abstract

TALEN[Z&Y ., J )Y —bittECBI 1 5 0sEPSPSEGF D 1SR E#% B A& L. TALENERNA/DNAZE f=[ZDNA/RNA
DHEASHYTEBAL =, FOHER . RNA/DNAF ASETALENE R TBALEEDH . 1EEXOBMOTENBEAS

NEEERENEOALAS, REXOERLEVLWRENROON Tz, COEERKITINZ ., TALENOZMEAIEDIZE2 D
REORIBEHTHIERENBON, CWhODZEEGTIHRICEZHEA NN, BEHOEED-OH., BEDE
EERX IR ATOTERZETATIHADEYIE. TR —~AOBZH LY, BFEDITRIAN

Off-target analysis

off-targetBEHT AL

Category TALEN

PMID 25848989

Target plant potato

Target gene FEB(FITRAFSORDH)

Gene transfer method

transient TALEN expression in protoplast

Abstract

AMEERSYHAEDTONTSAMIEIT 5 —BHITALENR IR ICL 2B RO EREAZERHL -, TOFTSAEA
DEEFSHE(LI8-39% T, BAHFEMERILT-84DOEIS T ERORIENFICHERSN -, TOMNISAEMSFEE
A=A RF-1S%CEEAROON, BESKERICBVLTEZF OES IEAEBEI0N)TH 2T, AFEEICYHSEIC
B EBEIG VIS EELEETFOMEERITEAL L TERTHD.

Off-target analysis

RE(F I RSBz

Category TALEN
PMID 25846201
Target plant potato

Target gene

vacuolar invertase gene (Vinv)

Gene transfer method

protoplast PEG;% — shoot regeneration

Abstract

Y AHAEDERIFEIERFEFIL, WERORFHREERT S, LHAL KBUBLETHOETEEEET S, 2
NEDETHEIEMEICK>TTI/BERIEL. BOBAREFTETIVILTIFOEEEMSE D, KAHFRTIE, Exh
D ERIZE84> Hvacuolar invertasei B F(VInV)ETALENIZ K YBIEL -, 18BIADVINEBEFEERAFFEEL, TD55
SEEIEEVIVFLILICEREFEH LTV, BE/VITOMENGIEETE ERESA T MBLLFYTREVET. 7
IYILTIFDELETL Tz, SHICISEERD IS HAIKIES / LICTALENEEFEE A TLVEN o1z, AHRHFER
[F AERC YL EO AR O RR T EIEICTALENAERTESLILERT,

Off-target analysis

off-targetfBHitiL

Category

TALEN

PMID

25822541

Target plant

Arabidopsis thaliana Col-0

Target gene

CLV3 (clv3 loss—of-fuction: broadened stem and distictly misshaped club-like siliques)

Gene transfer method

Agrobacterium/ floral dip method

Abstract

2OARXFRXFIEVT, REABENTOE—3—F#HL. 2DODTALEN7—LAEXREI 25 T2HA TEEE
DHETENZH LN, — &8, TIHHEICBLTHECLVID /v 79 NEE (TR ESh, TALENSBIEFEA TR &I
FYBWEERRSBLNSIEN RS, — A, EESRBABICH VD TEEWICTALENEZR RSB 25, #Hif-
HEEREORBIEIEDONT, Fh /LD~ G 1Tk o Thoff-target ER (IS AR

Off-target analysis

off-targetfZHi $HY whole genome sequencing (NGS)

Category TALEN
PMID 25644697
Target plant maize

Target gene

glossy2 (gl2) locus

Gene transfer method

Agrobacterium (EHA101)-mediated (immature embryos)
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TALEN

Abstract

FYEODY Delossy2BIEFERKICTALENTOEERBAZ 1T oz, TOFER . monoFE 7z (ddi-allelic HEBEH T 5%
HAH-IRHEM B LIS R 10%DHEETELN =, EDIZ 3R M OVTEHEROBEERELI-ETAH, ThblE
glossy (JLIRDBHD) BEERLE:, FEAEDEEZRMTTALENDT-DNAIZEER B LA BEL . THHRITH L TT-DNA
DERELEEERAELONT -, KFEDOHERIL. TALENA MY EOAVIZHEITHEEFEREADL, B F OB,
ZFLCRBRBICHERATHRELERTLDTHS,

Off-target analysis

off-targetfiR 4T L

Category TALEN
PMID 25599829
Target plant rice

Target gene

OsBADH2, CKX2, DEP1

Gene transfer method

Agrobacterium-mediated (OsBADH2 gsene, embryogenic calli), particle bombardment (simultaneous three genes knock

Abstract

A RIZE LV Thetaine aledehyde dehydrogenase(BADH2):BIZ FRIBHEIZIBYRKDELEFT LRSS THH2APEEET B,
AFFETlE. TALENIZEYOsBADH2EBIEF DIEEFR A, 2001\ O AL U TE RN S RMDANTOLEKE
WLz, T TIRUT2HHRIZENTEREH L, TALEN T-DNANBE LB RE BT LA TE -, TIHAKRE
EREKIZBITD2APDE B BITIELEARDON50.35-0.75mg/ kel ZHEII LT, F-. EELILBEFEENELE
TALEN# [BIFf[Zparticle bombardment|SEYUEBAL, 3BIEFRERAKZIET S LE=,

Off-target analysis

off-targetfBHT AL
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TALEN
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ZFN

Category

ZFN

PMID

26687994 (abstract only)

Target plant

Arabidopsis thaliana

Target gene

ADH1 locus

Gene transfer method

method/R ;¥ (abstract only)

Abstract

SOA4XFXFDADH B FERENADSBEELDZFNEHE LY, ERXP U H2AX R UDSBIZ & YA LA /INEZERNAAY,
NHEJE UPHROD ELEETFIEE IR b TWABEFHNEIE TV RETY,

Off-target analysis

off-targetfiZ T 1~ Bl

Category ZFN
PMID 26681515
Target plant soybean

Target gene

DICER-LIKE1 (DCL1a and DCL1b)

Gene transfer method

Agrobacterium—mediated (A. rhizogenes 18r12)

Abstract

MicroRNA (miRNASIEZI[ZEEAE DEZEMZEWTRNAY AL I N LB EFRBRGICSVLDTHOMNERE
Bf-LTL 5, H¥ TIEDICER-LIKET (DCL1)AmiRNA% 4 B 9 BRnase 11l like endonuclease D& E R FEBEEF 772
J—D—BELTHBN TG, KEIZHTADCLIDHERELIEEFEEZ SN HDCLIaR UDCLIbD AT EIT I8,
ZFNIZ &Y MBI F Dsingle F=1ddouble mutantFHEELT-, TOFER. EELMN—F Dsingle mutant CIXEERE (T4
L9, double mutantlSHEWVTHELBEZENE LTz, T4bhb . KEICHELTIL, DCL1a&DCLIbIEmiRNALE R EEIEIZEH
WCTRERMICHEEL, FEGATICEEGRAEZRE-LTWAIENTSNT,

Off-target analysis

off-targetfRHTAL

Category ZFN
PMID 26452472
Target plant rice

Target gene

modification of transgene construct

Gene transfer method

particle bombardment of plasmid DNA

Abstract

I—H——DEEBIEFEAZTO=H. Cre-lox. [-Scel, ZFNEFHERB LT, ZFNITEEFEA SN -a0 XN HHC
2AFHAARAENTEY, ZEINSEIE T HL 2ODZFINBID Y —H—BIEF I ybAREL. I—Hh—JU—¢h5D,

Off—target analysis

off-targetfEMT AL

Category

ZFN

PMID

26426390

| Target plant

tobacco BY-2 cells

Target gene

modification of transgene construct

Gene transfer method

Agrobacterium—mediated (A. tumefaciens LBA4404, construction of model BY-2 cells), particle bombardment (BY-2
cells), electroporation (BY—2 protoplasts)

2DMZFNTEEENT=T7 kbpDFELEEE4 kbp DR F—EEH (hF< A L U HEEIEF . red fluorescent protein (RFP))&HDRIZ

Abstract FYBBTHIEITHTILT=, 1326 D AT AL UHEHIL ALY ISEDHDRELE LI-HILRE B -, FDS5H16{EALE
REBAICBVTELISFF—EIEDBRICEDIL, 13ELRFPENEFRLI,

Off-target analysis off-targetfEHT AL

Category ZFN

PMID 25913173 (abstract only)

Target plant

corn

Target gene

unique intron (downstream of a promoter driving a selectable marker gene)

Gene transfer method

transformation method4~BH

Abstract

iy N F—EHOEREREIEL TCERY—D—TAE—4—E FTOIUFAVEIEF AL, HoNLOHEMST /L
BEFRELTRE, AFRMEEICE O TZINIZSEY ZREDNAIR(DSB)E A LS 5L TEMELEMBEE TR
EFEERL, AFETE, TOE—4—TROENBEICBAShBEEFOHFNT—I—ELTHEET B0 &R
Eib L CENEETFEACHRY L ERNBLNIEEGNA LT 5, AMETIE, FYEAIDITHEL Tpat v—H—D
BAZHEA, EPSHRAMMEERLIABEDI00E T, BHEMAQBEEFEANRE TS ENERSN,

Qff—target analysis

off—targetfi T 7~ Bl
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