JEA TR FF R A B A (B DL B R HEENT TR )
UEr7e 2\ A A7 7 7 ao—2HWTELNTERMOLEMHMER &
VR7ala=l— a0t
SRR

¥ ) MR L BRADECET BEEBIUE, AR FT 4 —

WHges s ik Rk (ERZESRS R AT IET)

=

7 BRERT A A AR U BEM OBIFAFZE N ER T, HiFEILE SbhTnb, —F
T, HH EOBIR AL M DOMERITIER SICOWTITRAIZKS LT 5 Wk Th 5, 7
J AREHEME RO TES -/ (7 ARERN) ORMEEE EOBIITIESE CTikim ST
WHEZATHD, 7/ LRERMDLEMEZMHERT DT OITIETBEFO S8 « T FIE TRIS TE RN
HbdHD L, R FEORRBEIZBME LT, ZHICHESL LA T, Liiahiongi s /2%
72, 7 DRER R OB RAEYFERA LR - IS OW T T —F _— 25 % W CTE I
HEL, ZTNZ2b LI ESNDIETVEMERE LI —ARET 4 —&4ToT-, £12, X0 T Lv
ot ELEET S IR, BB TO X X7 HEPEIZOWT B R OELE OIREBICAE DY T-E
OIS EMETRE LT & 27 WM b2 % HlsfigdT U=

ZOFER, 7 MRERBREOZ ITHENSL T, AL A K, 2 LAXNLA LY, ArVET
ZIG\ZoT= % Z & 7 DERESAN S DNA2 ARSHEINT9- 2 1 OO I ILE R T D b ORER N —
DTN B EE, B Z WD E 90, R ESHERTRANH Y | TR EEBNCZ MRS TR /RN
EZETHENERLGEENDH DL L, BIRTOX X7 HEMEIZ pH ST RELS B L, ZNETHIY

EMELEZEZONTWD X 37 b Haib S aTREE RN & 5 Z & LT,

MR E TR R QESRVAESE Syt

A. BFZEERY

70 MRESW AR LB (7 LMREE
W) IDAEDILD iz e R ORI R 3 EN S
TIHERIAT bl T\ 5, 7 AmEEY T,
TERDBAR T ZANED D L 5 724 B s 1238
AT D2 ida< . WEMESG 1 OB % 5t 5
IRIT L O BERE R e S B TH R E (b bEm
b RN, GABA BN &) fHETE S,
LINLR D, BAEHINCINE R T MEE L7220
70 MEREERIL. HE L (RS SELR) £
Wb s, £z, 7 MRERNLOLEMEE R
BT DT DICH T BT L SN D00 T
ML FRICER STV, 2T, AR T
X7 LmEAEY O B KDL D fFE N &
PubMed, Scifinder 72 &7 — & ~X—R % H\TIT
W, ZFOFERE Y EICHEER T ) MREAY &R
ELITr—AREZT 4 —%FEE LT, BeMtErik
BT D L X EAREASOHE, BEA

(CERVE)

HZEIZE - T, EBRICHEBEDN SN & SRR
AREICIR D, T —ARARLT 4 —IZ Lo T, EBED
ET VA - B AAFRT 5 2 LR < E < OFp
ERRNTRIRE L 70D, Flo, T LT UL HEE
T 5K R S EERBRICOW T, EU Tk o
FEERICE DTV TOMmFINHER ST
WHT=d, ENIZEB W THLZDOREEZ X D
DELTWD, T, NTHIRIC L 20t
FRERSAE pH, BEEEEICOWTHNASRELTH
U COMEIC G 2 D B A A LT,

B. #HFEHE

1. SCHkaRA

F—H ~_—2 L LT PubMed,SciFinder, # L X,
Google scholar Z# FIZHVNT 2017 4£~2018 A
FATHOWTHRE LT, R F—U— N, FiLd A
BEE BEEND 1 DT DIBA T & LA G TR
A L7,




A Bf : zinc finger nuclease, ZFN, TALEN
( transcription activator—-like effector

nuclease) , TAL effector, CRISPR (clustered

regularly interspaced short palindromic

repeats) , Cas9, Cpfl

B #f : pig, cow, chicken, fish, sheep, goat,

plant

FRSR LTz SOORF o B | A . Wiy, 2 —
7y MElaF, 2R, EEEREOEREE LD
T Z AR LT,

2. F—ARET 4 —

1 OXWHAE LR ND, HESND T/ A
RERLOREN NS —ERE LT, FNLEF
ADIRE — ANZHONT, FRICHERTREEERHS
A N =R i a A D

3. ANLBEMRIZ X D% 30 Syfipitakba

BRTOETNANEZ N7 L LT, BofEtko
CTNT I (BSA) ER—F B A L HE R
MDOFRLTA R i,

I FRVE & IERE R D 7200, HEREEA L7z
TMIET LTI (BSA) ., ARL A K (OVM)
ZZILEI MonoQ (f&A A L 22H#i) . Superdex75
10/300GL (A0 Z#HRAWTHEE L T/ kT
VTN RIZRA L HOMEE DT, — T,
R—H TR A U NTIEFEE DMK < BUD FO 3 HE Lo
Zrl, HIRATIRES VIR RO 8RS
AT 0T N LHIET CoOofpmaRiricft L
Teo FRMRBROSMFITLL T DY Th D, pHIX
2.0, 3.3, 5.5 M3 m L LT, DR THDHT
VURBIXEBEOSRELE LT, XSV T A
N2 RIE=10U:1mg & Liz, T DK
BEEDSMEE LT 1,000 U/ml & Lz, £ 2> F a2
—3 g U OSMRT 3T FET, 1, 2, 5. 10, 30, 60,
120 53 & L7,

C. MERBRBLIUEBE

1. SCHRARAS

7 DERERAT 2RI LB s R 2 8 ©
I, BEBT 39 WMANEEY L7z, WNFRIZ. & 20 3,
WFZEA 15 #, BRI ELER 1 W, MiEH 2 ®Th
% (Table 1), BAZERNZR S &, FEND 30 #
DHENRH O . FEEFNCFED D OWENR L) -
7o BHAOBEE BB ONCTEFEND
15 MOFENH > T, HAAIZR 5 & TALEN %

10

L7235 72% 2 #. CRISPR/Cas9 ZFIfH L7-#
2837 b v | FEFIAYIZ CRISPR/Cas9 235FH &1
DT ENEhoT, 7eB, IFN 2RI LIz 7e
Molo, EMFITIFEAENTZTHY . BEE
FIZI AR T VBB RRICE DAHAERK &
7 R BEESEAERE v A L AT TH o T, HFE
Bl LT, BV VU THIARXTF UL FUE
DA I TW5D,

T IR o TE S V28 B 1R 2 i)
TiE, 23T 122 |A3i%Y L= (Table 2), WNER
X, B 42 W, WFZEA 76 . BESRALELE T 3 .
THEH1®MTHD, FABEMNIRSL L, FEND
65 FROWE & IEF Lo T2, HRZRHAIZOWT
FHEOHED 29 Hdb 0 | BIRD 69%% & T
7oo FEICIRWTKREND 24 HOFENH - 7=,
F7m. F ) AREAE S TES NI B s %
FEW) DA O CRFFFN 48 & %< L FrIcaR T
IFHRFRFDS 26 b o7, FANAIITHRL D & TALEN,
CRISPR/Cas9, CRISPR/Cpfl A f#if L7- #5283 %H
ZAU 11 H, 104 #, 9 #d> > 7=, CRISPR/Cas9 73F]
AEndZ ERFERMIICEL, HLWLATIE
CRISPR/Cpfl EEOWECHEHIN Tz, *
72 .CRISPR/Cas9 ™A/ v 7 &R LI-#E s &
STz, 728, IFN ZRH L= #iE 132 o 72, BBY
ETHRE T, XA XFDY J LU fRE i)
WX DML EEER L, AL Oni & O%EE
BIRME, A X CTERINE, ¥2T7 DU A LR
PitE, b~ FORMIRAGFNME, 2 4F05 EAZHH

M7 & CHh 5,

2. T—RARART 4 —
r—AART 4 —i%, U L7 STk « RIS
EHBICLT, BESNHMREN 12 5 —R(I2D
W TR AT L CL RRICHERR T & O R AR
i L7,

3. NLHEMRIZ X D% 30 Syfpitakbi

1) BSA (U772 ) 1%, LT WH v
N7 OBE LTHWS, NTHIRIZ XD o
BRiZ. pH 2. 0&im X7 S e pH3. 3&fE~R T
L. pH5. BT T U RFED 3 5 TR T2,
%@@20@%@T%ﬁ@@@ﬂ&~yﬂk%<
Eb-o7- (Fig. 1 k), L 2D 205
oprHitim7//%ftT% fZ 7248
D DRI THfREZRRD &, XTIV URELD
bt pH DD ITINF 2R 7 53Rt C B 2 % B2



MRENZ ERHLMNT -7 (Fig. 1 F),

2) OWM (AARL=ZA R) IO LIc W X7
DOFlE LTHWS, GfRLTWE 37 off| &
LCTHWS, fraBRIL, BSA © Fig. 10L&
LR T 34T OW Doy fith &di 7=, &PID
2 ODEMTELIKEN D NNZ— PN REL Lo
7= (Fig. 2 ), #Z T, 2D 25DFMEIzHONT
pH £ 7213 TF U U BER T 227480 Ot
THMMEZRD & T EELY S pH DS
DRI G 2 DR BN R E N ERH LN
7= (Fig. 2 ). OWMIZDUNT % BSA D4k &
ik T T AT =AY a Wt

3) RN=FAEA NIRRT NE T D
ELTHWD, ofithEikBRid, pH 2. 0&E_7 v
L. pH 3. 3&fEAT T UPREE. pH 5. BT v
VIEEED 3 ODEIETR LT, —EBFRVEIETH
% pH 5.5, KTV UREDOFETI ZN—F X
—H-HBA AT VU LT, _—=F 7P
A UIEBSA R0 OVM K 0 &5 S 09T & A3
ST o7= (Fig. 3),

WD X X7 B REN R D & oafitE (Kf
M., OfREE) NRE AR 0 RENZZE
MHEEZDLHE, B NOFBOIRETESFO X R
IR IT B A T, KRGS D R&EH
PRI H BRI LR s T, B LT
Bk ESN ) DESOW R BEFE L T D aTHEMER
HbHEZEZLNT

D. #Ei

7 NRESI R LAY, B OWFIE
FIL, WA CREA ThE 2 R ERBLUZRIH S T
WS, EPFED RUERa RKE, A X0bA
Lo Aw s ERAEERICE TRIF S s T
Wb, ZTOZ LN, T MRERMOIEE ED
B0 & U CORBMEMERE JTTE DML —
BEE|I /> TW5,

7 DREEAITC A A AR B S OB B
ORI NLE EVEMGRIC L ERH B, BN,
T ARALT 4 —THRE LT, BdbfEdElE Lo
WAREEL W E O, REMMERICB W TEEFO A
72T CHaREMED R S VD O BfETleunr
—AHLHBlT LB b,

ANLHKIZ L DM, ZO&FICEDEN

B R GREITRE LSBT D, TRETS Y
fEE T o To 2 N7 BRI K U E B Ly
IRENT2NZ EWNRB IS T, Ak, X LoNT
IRME L 2 RIEDT VIS MR EZ D D R

THEETHDL EEZLNT,
1. U ER
1) Takabatake, R., Kagiya, Y.,
Minegishi, Y., Futo, S., Soga, K

Nakamura, K., Kondo, K., Mano, J., Kitta,
K. Rapid
genetically modified

screening detection of

crops by loop—
mediated isothermal amplification with a
lateral flow dipstick. Journal of
Agricultural and Food Chemistry, 66,

7839-7845, 2018.

2) Soga, K., Kishine, M.,
Takashima, Y., Miyahara, T., Kimata, S.
Mano, J., Takabatake, R., Ozeki, VY.,
Kitta, K., Kondo, K. Studies on the

detection of maize genomic DNAs in

Nakamura, K.,

cornflakes using real-time PCR. Bulletin
of National Institute of Health Sciences,
136, 31-39, 2018

HL (VT NAHA PR EAWVZa—>T L
— WO NyER TS ) ADNABRHIZOWN
T B, PRATE, RIRHEZ, mEEE
. B AMREES, BEE—- sETE
=, NBERZE, WHEFSE, SRR

3) Nakanishi, K., Fujii, U., Nakamura, K
Ohtsuki, T., Kimata, S., Soga, K
Kishine, M., Mano, J., Takabatake, R
Kitta, K.,
Tkeda, M.,
carboxymethyl

Kawakami, H., Akiyama, H.,
K. Effect of sodium

cellulose 1in

Kondo,
processed
rice foods on detection of genetically
modified Japanese
Journal of Food Chemistry and Safety, 25
77-85, 2018

rice—derived DNA.

4) Nakamura, K., Ishigaki, T.,
T., Kimata, S., Fujii, U., Soga, K.,
Kishine, M., Takabatake, R., Mano, J.,

Kobayashi,
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5)

1)

2)

3)

4)

12

Kitta, K., Nishimaki—

Mogami, T.,

Kawakami, H.,
Kondo, K.
chickpea (Cicer arietinum) in foods using

Identification of

a novel real-time polymerase chain

reaction detection method. _Journal of
Food Composition and Analysis, 71, 8-16,

2018

Kishine, M., Noguchi, A., Mano, J.,
Takabatake, R., Nakamura, K., Kondo, K.,
Kitta, K. Detection of DNA
processed foods. Food Hygiene and Safety
Science, 59, 151-156, 2018

S (BN TR D O JFAEHEEY) DNA
R ORRET « ARMEZS . B RKRE, EEPE —,
R mESR, PR ASE, TR W FSE)

in highly

ERTR
Kondo, K., Kato, R., Sakata, K., Nakamura,
K. Mitochondria-resident non-releasable
ATF mutant may regulate gene expressions
related to «cell differentiation and
proliferation, 2018 ASCB EMBO Meeting,
San Diego, CA, USA, 2018 4F 12 H

Nakamura, K., Kimata, S., Soga, K.,
Ohmori, K., Kishine, M., Mano, J.,
Takabatake, R., Kitta, K., Kondo, K.
Effect of food additives in processed

132nd
AOAC Annual Meeting & Exposition, Toronto,
Canada, 2018 48 A

foods on endogenous gene detection,

AT ASE, NMREDR, RS, RE, HIRE
. B E0h, MRS, AR, T
% : SITE-seqiEE A v o714 Y —LZ iz
T DRI T DA T X MR OfE
Hrfg R o bl & 3, B AR 5 139 48
&, THE, 201943 H

BB PRATE, AHEAE, RMRETR, K
AR, FIRAEZ, BB M5 TR i
HANSE, 44 BIf . Tk — R AR T

M X Y BUNIEOBISE . A A2 55 139
=, T, 201943 A

5)

6)

7)

8)

AIREHR, TAASE, AEEFE, BEEN, +
WHEZ: . mEn B4, Hfnse, ik —nk 8
GFHHZ N LA 23 YO RFELE X1T REx
wpg & Lo anikBRik OB %, & 54 [n 2 [E
AL S #A)IL 2018 2 11 A

MIRBEN, PATASE, IR, SRR, B
JFOF, AMREEAR, B — @maS ER, /M
BZ%, MeHFnZE, dofE—pk: U 7 L4 A4 L PCR
rHWeca—rT7Lr—sHmo b yERIVS
J 5 DNA RRINEORE, 26 54 [MI2EHAL
TS TS, AR, 2018 4 11 H

BT, H5E O WE T2, PRAR.
SR, UTHE—RK : LAMP &2 W= A 3%
J aBEHBNEOREE-Y XFa gL sy
T R_R=HF 7 ORI T 2B, AR

afbSA R e B 2408 R -SRI RE . R,
2018 4£ 5 f

AMREHR, FAAZE, AHEEAFE, BFEN, +
WHEZ: . mEs B4, MHfnse, miE—p &
A RIWZBIT DS 7 I DNA OLEITIKIE LT
DNA Z3fREEDIEV, H ARSI 5 24
Bl R - TR, B, 2018 425 H

F. FIROMEEHE D HRE - BRI
PN
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Table 1 7/ NfREIT &I L7 Bs 1-#04 2 B4 o SCHRFH AL
-1 #H
S e | s | mersar | 770 wh sai TR e i
IR
1 B TH TALEN IFAZFL | RSC Generation of cloned 2017 | 7(21): 7 A B Y BHESEAIIIZ 3\ T TALEN 2FHL | [Kang JD et al]
Advances adult muscular pigs with 12541-1 CIAREF VB EH TNV )T IR, 1 Jilin Provincial
myostatin gene 2549 DODOXIIAEFIZ 2 bp DR, HD 1 DDOXfL Yanbian Univ.
mutation by genetic BGEF1Z 4 bp DRI TET, KB A Yanji H[E
engineering 772> T I8IEDF-THNEFN T, IEFICHRE
L7z, ZHBIZRAEEZ T, ZRBD 7 213K
DEFEDIIMDI=DI, KO DET VLl
TR TEDb LR,
2 [oL7] T4 CRISPR/Ca <A Proceedings Reconstitution of UCP1 2017 114(45), ~17 A adiponectin—uncoupling protein 1(UCP1) [Zheng Q et
s9 adiponectin— of the using CRISPR/Cas9 in FE9474-E Wn %7 ZNIEME UCPL s I /v 7 A2 | al.] State Key
uncoupling National the white adipose tissue 9482 L7z, 6N 7 213 m Ak il CIRIE 2 He R4 Laboratory of
protein 1 Academy of of pigs decreases fat DREN VNIRRT, Fio, ARk ICE Stem Cell and
(UcP1) Sciences of deposition and improves WTHRFTAYIZ UCP1 23 HLEE 5L, IRIFOILE Reproductive
the United thermogenic capacity M 4.89 SERELFBLO LT, REROEIE I Z Biology
States of 7oo ZAUINENG 2RO L SICBIEL TV DI LY | Chinese
America TRENT=, ZOT HIFERBRRE~DBEISICED Academy of
T HDIEFOUEE ARGFHRR OB FRE | Sciences
WO PEDOHROBLE DDA I TDD, Beijing (%
3 w4 TH CRISPR/Ca IAAETF Transgenic CRISPR/Cas9- 2017 26(6), HIEEPED Erhualian 7 Z(ZBWTIAAXTF [Wang K et al.]
s9 Research mediated knockout of 799-805 % /oI T NI, TURL—RFRIZEBWTIAA | Jilin Univ.
myostatin in Chinese BF 2k )y TN LE LIELIEEEFEOREE | Jilin Province
indigenous Erhualian PRE TR, —FH T, IAARITFUEL TV HiE
pigs w27 hUTZ Erhualian 7 Z134E&T0NT5, L
b, ZOTBTERTHINCFRADN 2 {51272 DB
W% R U7z, Erhualian 74047 ) MREITKE O
YO LA T BT O BAREVE IR O RFE LI BLA
MPHETHLHIE THD,
4 iy 74 CRISPR/Ca CD163 Faming Targeting sgRNA for 2017 CN 1071 7RI W B FEAE R EY A /L A (PRRSV) O [Zhang K et
s9 Zhuanli porcine CD163 gene 77595 A | ZEETHD CD163 2l FisE T 57200 al.] Zhejiang
Shenqing editing, modified vector 2017091 sgRNA &R L —ZAERR LTz, 151727 #1% Univ. H[E
and preparation method 9. PRRSV (2% L TR EZ R LT,
and application thereof
in preparation of anti—
porcine reproductive
and respiratory
syndrome pig
5 Y 78 CRISPR/Ca | CDI163 jifx | PLoS Precision engineering 2017 | 13(2), el | CD163 [ZWEH - WEIR B T E G A LA [Burkard C et
59 T 72 | Pathogens for PRRSV resistance in 006206/ (PRRSV) DR 52 AR L L TRlli& T, A | al.] The Roslin
v pigs: macrophages from 1-e1006 HRD X —Z R AT ALYy F KA 5 Institute and
genome edited pigs 206/28. (SRCR5) I in vitro TUA VAL EAVER 3556 Royal (Dick)
lacking CD163 SRCR5 PETHHIENPRINTND, THZFEINC School of
domain are fully CRISPR/Cas9 ## AL T, SRCR5 Z2—K74% Veterinary
resistant to both PRRSV CD163 BURT-H5 7 =0 2 RS2, Miilfao> | Studies
genotypes while ~ /a7y —Y LRI ERIZ PRRSV A e S Univ. of
maintaining biological T=&Z A, SRR o T e, SRR Edinburgh
function BICMHEET DL, CD163 /5 SRCR5 K KSH | Easter Bush,
T~ a7 7 —IIEMOMED e 5T | Midlothian A
FBLORNIBREILEL QDI EER T, FYZ
6 Yy Y CRISPR/Ca ER S is7n s Genome Single Cas9 nickase 2017 18, 13/ 1 20 Cas9 nickase (Cas9n)%f#H > T OER [Gao Y et al.]
s9 a7y Biology induced generation of 1-13/15. Uizl RSB s 7200 TR AL, 7R Northwest
—VHLRY NRAMPI knockin cattle JRAHE AR 35U VT dCas9 O EBRAE A A&F Univ.
Bl with reduced off-target (%[ E LT, 120 Cas9n A5 E 45— A8 Yangling H1[E
(NRAMP1 ) effects Wri3A7 52— MO IR LR As B AR
B~rnT 7 —4 ]2 1 (NRAMPL )it
B O ANE R CE DI LA R LT, (R
T o TR 3 DI PEAS IR L 72 b T
AV 2=y I w T,
7 k7] =UhKJ CRISPR/Ca RESEE AV Veterinary Acquisition of 2017 48, 48/1 ) B IE T A VA (ALV) TS 2fg 4 =L [Lee H et al.]
s9 AR T Research resistance to avian -48/10. raTAVATHY, JSOFENDHTIEAHOTHE | Seoul National
B(tvb) leukosis virus subgroup FROZRHRE N KE W, DF-1 =7 RURHE R Univ.
B through mutations on IZBWTALY 77 L —7F BTk Al 05 Seoul [E
tvb cysteine-rich Hakdrl=, ALV 77V —7 B Mg Ll
domains in DF-1 ADEEITLE R TVB XK Ea— R 2 [HE Y
chicken fibroblasts. ANVARTFE B (tvb) AR T2 CRISPR/Cas9
SAT WS TERAE AU, Tvb BRSO
Cys DZVRA AN ARy T AR %D E ALV
H7 7 —7 B IZiiEIZ A2 57, CRISPR/Cas9
SAT NI OMBTHZ T, UAL ARG
PeZR=U N EN D,
8 k7] =UhKJ CRISPR/Ca Na'/H' 22 # Development Precise gene editing of 2017 340-349. N BIMIET A NVAY T 70— J(ALV-)) (3% [Lee H et al.]
s9 1(chNHE1) al & chicken Na+/H+ FEINCKRERIBEERZL-OLTE T, ALV-] R/ Seoul National
Comparative exchange type 1 K THH=TR) Nat/H+4ZH# 1 (chNHE1L) i# /51 Univ.
Immunology (chNHEL1) confers |2 CRISPR/Cas9 ¥ AT L&A » T=U NI T Seoul FE[E
resistance to avian IS AN LT=, ORF O HIC ARy 7R %
leukosis virus subgroup AT DHE, ZOTALATH L TrEEITHES
J(ALV-)). 7aofz, Elz, Trpd8 & & Tefllia KRS EDL,
ZOTANATHRYTIE o T, 54—y T 1
PRy E s YNEC ST A WEC )
ZBFE T HTDICRI A TE T,
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(&)

N e | wa | omoess | 70 i st g | e wE P
D 5T
9 [aL7] =UR) CRISPR/Cas9 IFAREF Asian—Australa Myostatin gene 2017 30(5), 74 =N DOIA AL T BEAIZx LT [Lee JH et
sian journal of knockout mediated by 3-748. Cas9-D10A nickase Z{fi~> TR ICELFROE A al.] Seoul
animal Cas9-D10A nickase in EATIRo T, IEFOMAaL /77 7RIl | National
sciences chicken DF1 cells FNZ B OH B IRE T e o T, JvIT Univ.
without off-target TRLIZHI TR A S Ty T 4o 72k Pyeongchan
effect TIARZTF SN o7z, TREND g WHEE
6 DOAT L —4y ML CIEIRF IS S
IFEE TV ol

10 (L] ¥ CRISPR/Cas9 IFAETF Faming Zhuanli | Method for 2017 | CN 1069 | AFEBL, Y OIARZ T LHRHEM L [Wang X et

v, BRHESE Shenging simultaneously 57857 A FHIKI+F- 5 % CRISPR/Cas9 ¥ AT Lz {fi~ C[a] al.]
S B g A knocking out goat 2017071 W2 /v 7O N D) ikER T S, Zhb2o0 Northwest A
+ 5(FGF5) MSTN gene and FGF5 8. BB OEEHIECY %88 AT sgRNA A% 3L & F Univ.
gene by CRISPR/Cas9 7=, Cas9 mRNA & sgRNA Z A E MR E (2L > a
system TS 2, NS ThIV AV 2=y oY
FNMEND,

11 L7} ¥ CRISPR/Cas9 B-77k PloS one Generation of beta~ 2017 12(10), YXOINITHEALORAERHEEZ LD, B | [Zhou W et

Va=va) 4 lactoglobulin knock— e018605 ~F78a 7 (BLG) eEDT VN G al.] Nanjing

(BLG) out goats using 6. ip, CRISPR/Cas9 ¥ AT LZFIAL TYX D Agricultural
CRISPR/Cas9 BLG % /v 277 77z, £7°, Cas9 mRNA & Univ.

sgRNA Z Ve IS E AL C sgRNA % | Nanjing
Feilift L7z, K12, Cas9 mRNA & sgRNA % 1 i
HADYFDIRA~FEALTBLG &/v 77Uz
YR ENESTZ, BLGE /v 7T U RLIZ Y ORI
THLBLG OFBUTKREURF LI, Fe, vy
Z1% BLG > 7 i S e n o Tz,

12 [L7) ¥ CRISPR/Cas9 B-77hk Sheng wu gong RS-1 enhanced the 2017 33(8), 12 X OB O#HMESFHIIZISV T CRISPR-Cas9 [Zhou W et
VA=va)4 cheng xue bao efficiency of CRISPR- 24-1234. | VAT LEMHESTB-F7M 07 )G al.] Nanjing
(BLG), Eb = Chinese Cas9 mediated knock— eI VBT /74 Ui, BT, Agricultural

F787=U | journal of in of human lactoferrin RADS51 HllI AL AP (RS-1) OFA R X ~ Univ.
biotechnology DN, RS-1ICITHGE R E A DY, + Nanjing H
DERMTIE w7 DR FELET D, =
13 iy ey CRISPR/Cas9 IAARLF Bio-Protocol Multiplex gene editing 2017 7(13), €2 | BYUICBWTHEOBIEFEEMT 57012 [NiuY et al.]
TIT—=F via CRISPR/Cas9 385/1-e | CRISPR/Cas9 ¥ A7 L&M=, 1 AMEORE~ | Northwest
R IRIE system in sheep 2385/13. Cas9 mRNA & 3 DOBa+ SAARZTF LV T7 A&F Univ.
(ASIP) , —F LRI (ASIP) , R—Z T A X Yangling
N—Zjn F—1¥ 2(BCO2)) ZAEMET D RNA HAREE | [H
FARy ALTGMEY PR ED T aba— Va5,
FF—r2 CRISPR/Cas9 JAIFi&H I T MEETIC B
(BCO2) S TS OB B2 R IRN E L TR H
W RTLHIDOMNILE RIS,
14 EaiL7] =% CRISPR/Cas9 IAALTF Faming Zhuanli | Method for jointly 2017 CN 1069 AFBZEY I T CRISPR/Cas9 & AT 1 [Chen Y et
T —F Shenqing knocking out sheep 57858 A S TIARETF | T T —F 20 all
BRI genes MSTN, ASIP and 2017071 (ASIP) , R—=ZHuTF ¥ 7 —+¥ 2 Northwest A
(ASIP) BCO2 by 8. (BCO2) MR T-HFMIZ /v TUN2J51k% | &F Univ.
R—4jmn CRISPR/Cas9 system P2, ZNHORIRT- OB sgRNA @ | Yangling H
FUAFY PORRIPNL A% 5, Cas9 & sgRNA &AL B ha T
St 2 LT, 25D mRNA Z S AE IR EAL Th
(BCO2) FUAD =y I VR RHLINCED,

15 EaiL7] =7 CRISPR/Cas9 ATh= 4 Faming Zhuanli Method for improving 2017 CN 1069 ARFEINT, JLIROAAFYVT 272 —ZFI LT [Liu G et al.]

AR Shenqing melatonin content in 47779 A IR TAT R = O 0T ka4t China
AANAT, milk through mammary 2017071 by ATh= A RIS AANAT, HIOMT %% Agricultural
HIOMT gland bioreactor 4. BAr 7 mE—HTHl#IL T, CRISPR/Cas9 ¥ Univ. 1[E
AT LEFIHL T P ORDYT ) AZHLAA
T2 NIV AY 2=y IRV OFIRDSAHVT
74— TR AT = A IR ORBUT
GRS, IVVIZRBITHATR=0 D BT 5,
16 o) =4 CRISPR/Cas9 AANAT, Journal of An AANAT/ASMT 2017 | 63(1), n/ | AFR=UATHROFIRLAIL L CRIEFICHE | [Ma T et al]
ASMT Pineal transgenic animal a. LU THEHEETHS, AHFETIE, VYD China
Research model constructed with INAFVT 52— Ao TAT =N E ATV Agricultural
CRISPR/Cas9 system DA FESH T, Cas9 mRNA, sgRNA, AANAT Univ.
serving as the L ASMT Bin FaEMTE~_oF—%)=7—|ZL | Beijing
mammary gland 1o HikE DR ~—FEITIEA LTz, ZHEINE
bioreactor to produce AL TRV A 2=y 7 P E 5T,
melatonin-enriched AANAT, ASMT SR F- D10 Ed2 0% & e
milk in sheep "I A 2= e DI AR LD AT R =
BROBWIVIEEELL,

17 i |4 CRISPR/Cas9 NR—ZHn Animal Biallelic 3 —carotene 2017 48(2), 24 R—FHaT o AF 7 —+E 2(BCO2) (< [NiuY et al.]
TUAFY Genetics oxygenase 2 knockout 2-244. —HhaTr ORBOEITOREERE THY, &Y Northwest
=t 2 results in yellow fat in COEE BN LB H D, A&F Univ.

(BCO2) sheep via CRISPR/Cas9 ¥ AT LDy FEIR~TEAN Yangling
CRISPR/Cas9 LT BCO2 MR T MR LIz PAAER LT,

BCO2 R T 2 DOXALEAE T IMEHIS L

72BN 1 DOXL R T AMER IS hue
URBHAETI RV W AR R o T,

CRISPR/Cas9 ¥ A7 AR T OB EA A

L72h, FH#ITB O TR RYIC RIS D
WTHFELWERBI AR L 720 ICH T D,
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18 i T CRISPR/Cas9 Bk S Yi Chuan Improving gene 2017 | 39(1):48 EV P OFIERLS 2328 15(BMP15) [ZEIRS | [Wang M et
XU 15 targeting efficiency on -55. JELZREOMWEZHIHT 2 E Bl LT al.] Sun
(BMP15) the porcine BMP15 [AESN TS, 7D BMP15 85 112X KR Yat-sen
gene mediated by \CHFET DR AR BN RS TLOARNn, £ Univ.,
CRISPR/Cas9 by using T Y VDEFED MR AR A Guangzhou
the RGS surrogate CRISPR/Cas9 > AT L& ffi>T7 4D BMP15 [
reporter system. BEFIZEALT,
19 iy 75 CRISPR/Cas9 TI)XFF | Virus Res. Aminopeptidase N is 2017 235:6-13 | 7 ZUATIE FHIVA /LA (PEDV) ITH 72129824 [Li W et al.]
A —¥ N not required for LI EEOaa oA )L ATHY, 7 Z (2B Utrecht
(APN) porcine epidemic L7-pERECIIRERIETHD, thoT V772 Univ.,
diarrhea virus cell O ANATHDL T HRYEE R A VA Utrecht ftll
entry. (TGEV) Lehamt A LA 229E (HCoV-229E) FFH
THT /AT F4 = N(APN) W2 R IR TH
HEMAEI TS, PEDV OBAITEILL
WEVOFERERIEO N, ZNAEREFICT D
72912, PEDV ITEYT 57 # L hofliRlZ 5
T CRISPR/Cas9 AT A% filioT APN D%
Bl /T T, Zb ORI
TGEV-S1 & HCoV-229E-S1ITIEYL72h -T2,
LU, PEDV OREYTITREE T APN 13
PEDV DR AITIIAR A R TIEARWZ LR LA
(27potz,
20 [oL7] =UR) CRISPR/Cas9 fEEE A Theses, Studies on Genome 2017 R A IMIET A VA (ALV) (FL by A LA T=D [o|z=x]
A A AV College of Editing in Avian IS Z I Z L, KERRENeiRLET & College of
B(tvb). Agricultural Species for Acquiring 29, DF-1 =V N HESE I3 ) T ALY Agricultural
Na+/H+42 and Life Resistances Against to YT 7N —T BT DM SE RS LND L and Life
a1 Sciences Avian Leukosis Virus LTz, ALV Y7 70— B 3Ma EHE~A Sciences 1
(chNHEL) and Site-Specific HESITARAIRIR TVB 2R WA= — N3 28
Recombination A VAR A B (tvb) W5 %
CRISPR/Cas9 ¥ A7 LA~ TIEAL =, TVB
SRRDY AT A AT RIS (CRD) (A
THUCRRIAIR ALYy T AR ZAEDE ALY $7
IN—7 BISH LTt 22572, ALVY TS
N—7" B O AITIL CRD2 DY AT A7k
(C80) M THHIENHILNITI2oT2, IR
W2 ALY BT N —T | DRI G DT
LB TS =T M Nat/H+22H# 1
(chNHE1) {EffiL7=, CRISPR/Cas9 ¥ AT L%
f#5°C chNHE1 = 28RO I N LAY AR R
RAby T AR AL ALV BT T N—T ]I
*ELTRAICHE 22 72, W38 25 Lp indel
BN K& ReAe o, CRISPR/Cas9 ¥ AT
LEAEST=T NI DT AN ADFIF it 727
AaAEDZEMTEDIB LR,
1-2 WF7E
e I R O B wk spbn T P s A
D BRT
21 [3L7) 7Y TALEN pancreatic Oncotarget Apancreatic pigs 2017 8(70): PDX1 (IR DT AR B D /b7l TH [Kang JD et
and cloned using Pdx1— 115480~ | #iipfdlz Foi=4, 7 2R RS iaIc 3 al.] Yanbian
duodenal disrupted fibroblasts 115489 WT TALEN ZF LT PDX1 24 7V /v o 7 Univ., Yanji
homeobox created via TALEN- UhUicrm— a2 AR T, KRB AT - PE R E
1(PDX1) mediated mutagenesis TEENTF T HTHAEDLZITB AT LR
RN B TREIGE 2o Tz, LinL, B
72 FHILIEM 2 LT 2 H ANIZSEA TS, 20
T REMEH T DL, B 2T,
22 k7] s CRISPR/Cas9 PRV D%/ Archives of CRISPR/Cas9- 2017 162(12), | 7 HRMEIERIG (PRV)IZT Z AR EHICKE [Tang YD et
LA Virology mediated multiple 3881-38 | ZptBkAE 5.2 C&/-, PRV 7 A O MZE R al.]
s T LIk single guide RNAs 86 FLIEVERR T AAER &T 5 75 180D sgRNA Research
WIEA LT potently abrogate wi%Et LTz, S sgRNA DAY —=2 7 54T Inst.
pseudorabies virus ok KERSOWH PRV O A K& PHEL Chinese
replication 7= %D sgRNA Zfdi > T PRV Z[AM (25—~ Academy of
T AT T HE, HIIZE O TR OT AL Agricultural
ADHEFENRFERITAF 1L LT, CRISPR/Cas9 % Sciences
TR PRV 2B LV AFRIEIC /2D b LAt | Harbin 1
720,
23 EoL7] 745 CRISPR/Cas9 MC4R Faming Zhuanli | sgRNA targeting 2017 CN 107 | ABFZRIE, 74 4 RAT /3N F % /0K [Mou Y et
Shenqing sequence of special 119053 (MCAR) & /7 T I NEFZITHREL T, T O3B al.]
targeting pig MC4R A 20170 | ZHNHIT DD sgRNA 242445, MC4ARE | Northeast
gene and its 901. TR 2= ) T BEARR T B D IR Agricultural
application Do Univ. J1[H
24 k7] T4 CRISPR/Cas9 IFAREF Zhongguo Generation of porcine 2017 33(3), PN 2 (TR BRBILD AT = XA WTRHAT [QiSetall
Shengwu Mstn Bi-allelic knock— 311-318. 5%, IFAZF U BAGT D 1 DORSLIEIETIZ | Guizhou
Huaxue Yu out cell line using Cre B DD PK3108 Hifin b CRISPR/Cas9 & Univ.
Fenzi Shengwu | /LoxP and CRISPR Cre/LoxP AT L&~ T 2 DORSLIEE T Guiyang 1
Xuebao genome engineering W7 T NSI I RS A Eo T,

15




(&)

KB e | me | omorss | 700 w4 pabn | v % e
D 5T
26 iy 75 CRISPR/Cas9 4-1BB Front Improved Cytotoxic T 2017 8: 1846 4-1BB OFIHILA B8RS 52 L CRARD G [Huang G et
Immunol. Lymphocyte BIANAEGN G T D RO HT2DIT, al.] China
Responses to 4-1BB#{nf DA% 72 1 2 —% CRISPR/Cas9 | Agricultural
Vaccination with VAT KL DRI Z T Rosa26 #fs1-J Univ.,
Porcine Reproductive WA NT L AL 2= 7T BT, Beijing,
and Respiratory 7 BRI W B A R (PRRSV) ISRE9 5 R
Syndrome Virus in FUAY 2=y 7 T BDGIE RS, 4-1BB,
4-1BB Transgenic IL-2, TNF a 720 mRNA OFEELH EHL T
Pigs. 720 2O, Thl 23 LZREL T, PPRV (2
R R RIREENE T MR O SUGZ R S5
ZEEIRT, ZOFET, BPEE T 5T 2
Fr DN ERASELHLNETHD,
27 iy 75 CRISPR/Cas9 <~ Ak Faming Zhuanli | Cold resistant and lean 2017 CN 1071 | ~oARidt s V81 ElaE27 2D /5 | [Zhao | et
wea Ry Shenqing type transgenic pig and 82940 A ICGEAT DI STV AY 2=y s T X al.] Chinese
B 1 preparation method 2017092 SRR JEI O A+ 52 8Tk Academy of
thereof 2. HAOEEELED, 1| DO ZIFF | Sciences
RANTEATHZE LS T2 DO EERMEE
YRS D,
28 [L7) 74 CRISPR/Cas9 APN Faming Zhuanli | Targeting sgRNA for 2017 CN 1070 74 APN G- Z R E LT sgRNA & bh% [Zhang K et
Shenqing editing pig APN gene, 34218 A FHLA DI ORI H— % it Ui, 2O 4 al.] Zhejiang
modification vector and 2017081 —1% 2 ©® sgRNA, Cas9 nickase, # YAEFRL Univ. H[E
its making method and 1. T B EE e, AR EeT X O TR
use. PWEFFOTHOBFRIZ ORI L —%E 2D,
29 w4 TH CRISPR/Cas9 IAAETF Faming Zhuanli Editing locus 864-833 2017 CN A AREF A DIV 3BT D [BiYetal]
Shenqing of porcine myostatin 1067549 864-833 Wfn 1)L Cas9 (k- CTHRE TED, Hubei
gene and its 49 A ZICE R R RO — D —E A TE Academy of
application as target 2017053 %o ZORTIEEMRE T HILILES> TR D Agricultural
for accurate editing of 1 WOEIRZEO LT FEF LI, SRS Sciences
myostatin gene. F L DGR TR 2 D0 b L
AN
30 kY] ek, B CRISPR/Cas9 ? PCT Int. Appl. | Gene editing 2017 | WO 201 | MHRIEULIZEROMIEE B ORRET LI [Khalili K et
L] complexes comprising 7142835 BT BITHASAEN TV h R AV ADELS al.] Temple
CRISPR/Cas9 AL 2017 | BRET D0, B FHREDTD D Univ. K[E
endonucleases 0824. CRISPR/Cas9 #{314% in vivo TERET 5728
encoded by DALEWBBRES =, ZOLEIEL hay A
recombinant viral IADIEGD T EIRFRIAEZ D,
vectors for prevention
or treatment of
retroviral infections
31 W 754 CRISPR/Cas9 EE-Siisn ] Faming Zhuanli | Method for preparing 2017 CN 1065 TR AR E R — s Z—L 1 DD [Zhang Y et
a7y Shenqing transgenic bovine fetal 91364 A CRISPR/Cas9 nickase J&H~27 % — Tl (Zh al.]
—HIRy fibroblasts using 2017042 FUAT 2N B, R —_yH— D Northwest
Bl NRAMP1 site-directed 6. NRAMP1 & F- ORI IEE O RIKOT 0 A&F Univ.
( NRAMPI ) insertion mediated by E— o TRMIIZ IS W TRER I Yangling '
single Cas9 nickase BlEE5, BBIEMIZ S TR SR 2 1T
9, AL FLADIC NRAMPL S5 F-24F AL 721
TR 2=y IR D,
32 k7] v CRISPR/Cas9 | AYmAv Scientific Correction of a 2017 7(1), A/ A0 tRNA B REESAEGERE IARS)IZ— | [lkeda M et
tRNA A% Reports Disease Mutation using 17827. HLER TR ES HAD RS O IEORNR al.] Inst. of
fits5 CRISPR/Cas9-assiste TrD, FEHEAPEDT DB R R RHEE Agrobiologic
d Genome Editing in HAEIZ CRISPR/Cas9 &R —DNA Z3# A L7z, al Sciences,
Japanese Black Cattle. IR Lo TIEE SN R Ll s T2 8 Tsukuba H
Lerm—r PMELIT, R AEIC L > T EN
NG YLD /327 DNA TILIARS ZE 573
IELBEESITEY, oA RI32h-oT,
33 Yy =UK) CRISPR/Cas9 A AREF PloS one Enhancing Targeted 2017 12(1), €0 =T~ DF-1 flifaiz3 T CRISPR &f%RE [Wang L et
Genomic DNA Editing 169768. Rad52 (yRad52) # ¥ AR CF / AFEEOR) | al]
in Chicken Cells Using R @I, ZOJET ssODN ZRJ—DNA & | Shaanxi
the CRISPR/Cas9 LCIARSF VIR FZH— S v T4 7128% | SCI-TECH
System BHETIROE, Ba—a~ AT RO TR Univ.,
RN 36.7%ETLEFLIZ, =UNDH ) L~DH Hanzhong
KR T DA DRI yRad52 ZEH2LT3 | fh H[E
fEPL I R U, 2ot o it IR
IEHTEDBLARN,
34 iy ¥ CRISPR/Cas9 Toll % Faming Zhuanli Goat TLR4 gene 2017 CN 1067 Y Toll B2 51K 4 (TLR4) 2 /w7 7 N4 57= [Hui W et
{4 4(TLR4) Shenqing knockout vector and 55097 A D sgRNA Z 7% 572, sgRNA & Cas9 Z R BlE al.] Anhui
its construction 2017053 | HBI=HD_IZ—EAER Ui, LR Academy of
method 1. IZFBW T TLRA AT O R KDL E 7=, Zhud Agricultural
AT TR LD MG D G S A Sciences !
T DI DIERELTD,
35 [a)L7] ¥ CRISPR/Cas9 I ARET PloS one RNA-seq reveals 2017 12(12), e CRISPR/Cas9 $i#fiZ{# > T Shaanbei 737 ¥ [Wang L et
v HHERE transcriptome changes 0187966. FIZBWCIAAFTF % /v I T IR, B4 al.]
A SR in goats following T BRHE S BFEIN 1 5 (FGF5) /w7 7 Uk Northwest
+ 5(FGF5) myostatin gene Y, FGF5L3IAREF L Dl i /v 7Tk A&F Univ.
knockout LIV RICHRT DN DR A7) T h—2 ftr
TaT7 AN R U T, BRIE DR &
FARENIBR D A B A B D 2 AR FIT R & 7048
(L2380, ZNSIEIARZF A S TR
HShTHdbLAR,
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30 iy Eh, &) CRISPR/Cas9 2 PCT Int. Appl. | Gene editing 2017 WO 201 TR Y LT e b oMl L B4 DY £ 7 L)y [Khalili K et
W) complexes comprising 7142835 57 ) DT BSAEN L bay A )V ADELS & al.] Temple
CRISPR/Cas9 AL 2017 | BRET DD, BB T HREDTD D Univ. KE
endonucleases 0824. CRISPR/Cas9 #A 1A% in vivo TEET 570
encoded by DILEPBIFES NI, ZOaPEL ey A
recombinant viral IVADREGD T B EIERRIE 2 D,
vectors for prevention
or treatment of
retroviral infections
1-4 ke ]
N e | own | omoess | 77 B4 st O = i
IR
37 | B 5 CRISPR/Cas9 | #HESF#M | FEBS Journal CRISPR/Cas9- 2017 | 28417), | ARMEFAINLECE N 5 (FGFS)IZEREZL OB | [Li WR et al]
AR mediated loss of FGF5 2764-27 WTEORSEHIFHL TS, HEAY/EYPIZ | Xinjiang
(FGF5) function increases wool 73. VT CRISPR/Cas9 v A7 L&l TFGF5 38 | Univ.
staple length in sheep (R ICHERE I SRR A D | 2B ~D%) Urumqi #
AT, 15D GMEY S DOEEDAT—T
NOREEZNEMIELIEED RSITH AR
OYEDL R Tz, fEIEVEBOESIE GM
EYNCH KT DD ) N B AERL OW) L0
/no7=, CRISPR/Cas9 ¥ A7 AZ&~T FGF5
A JERSE DL RO RS LI RA O
L% LALZRY,
38 [L7] ey CRISPR/Cas9 BRAE LA Journal of Rapid communication: 2017 95(5), 2 HRHELEAD R A B K - (FGFB) IZ B OV A 2L D [HuR et al.]
RN Animal Science generation of FGF5 019-202 FREMORESEEMEICHLE 5, AHFFE T, China
(FGF5) knockout sheep via the 4. B 2T CRISPR/Cas9 VAT L&A~ T Agricultural
CRISPR/Cas9 system FGF5 % /v 77U Tz, FGF5 #1123 fifd | Univ.,
DKRY (5,13, 33 bp) DL ET=, ZHDICHEKT | Beijing H
DA E TR Ko T DEE Z BIND, =
~TOESPEOME KT FGF5 mRNA OFEH
RFIF AR LG A LTV, FGFS SR 1%
oI T ORI P OERITH AR OY L0
ARICRVIEDHILAN 25T, FGF5 Bin T
%)y T ORI Iy Y O E i i T
DRI TTETHY, ERBEROTE R
THIEAD,
39 [o)L7] ey CRISPR/Cas9 T —FH Scientific Alteration of sheep 2017 | 7(1), 814 EVIICBWTCEO AT EERFNRMEE T [Zhang X et
DAV reports coat color pattern by 9. H5, TEA) eI OEOGCELEZ DO, al.] Xinjiang
(ASIP) disruption of ASIP CRISPR/Cas9 ¥ AT L&2FIHL T/ —F & Academy of
gene via CRISPR Cas9 RUE (ASIP) A FAAREE LT, ZEFh7- 6 L Animal
DAFEY O H e 5 JTIZ 7 FEEHD indel 23R E S Science,
iz, ASIP AR TSN AT e l3kk ~ Urumgi
REDED /S — %A LT, CRISPR/Cas9 v

AT BZED ASIP AR OfE, B 57
D9/D5 25 5, ASIP A F- O EBNE A B -
T A=Y T AT SNIAFEY VTR 72
EDEDSF—LTED,
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IR
1 ity HAX TALEN FAD3A, PCT Int. Appl. Modifying soybean oil 2017 WO 201 TALEN %ffi T FAD3A, FAD3B, FAD3C #fx [Mathis L et
FAD3B, composition through 7134601 ST TERAEE AL T, 7213 FAD2-1A & al.] Cellectis
FAD3C TALEN nuclease A12017 | FAD2-1B A FIZHHDEREMAGTDET | 7T02
targeted knockout of 0810. TMORRL AL Z TS A RD AR DT80 O
the FAD3A/B/C BHETTiEE RS 2,
genes
2 L7 A=Y | CRISPR/Cas9 12 OIS | Scientific CRISPR/Cas9- 2017 | 7(D), 1-1 | ®AFUT T T HIERE 4 (5RDS ) bEFD [Yang H et
77T + Reports mediated genome 3. MR FE -2 {ED EE AR ThD, kAaU T al.]

+ editing efficiently FHIZBNWT 12 [HOBE kT 5 Huazhong
creates specific CRISPR/Cas9 {02 F8 AN, Fi ik, Agricultural
mutations at multiple Bna T, | DOBIG TR L LT R Univ.
loci using one sgRNA HNDZHFEONLIE TO ATV T65.3%72 | Wuhan H
in Brassica napus Sfz, RERESERIL TO HANUCE W TR S IR

&N, SEOBRFA IO 48.2 Bk LAY
1AL T IV OIERNCHES TREIC T1 U
{RLT, BT A RO MBI S ORS | ~FRDZ
Lidsh ot PRSNAENLICA 7 Z—5 vk
BRI HENh 0T,
3 7] Fr CRISPR/Cas9 CsLOBI & Plant Engineering canker— 2017 15(12), CRISPR/Cas9 ¥ A7 L& FIFHL T, 7 AZ % [Peng A et
P4 Gfo7n Biotechnology resistant plants 1509-15 DIEZNMED R 1 THDHCsLOB1 D7 1E | al.] Chinese
F—H—h Journal through 19. — B —H BT 4 TS TIERL T Academy of
DTz I K CRISPR/Cas9- CRRBA SIS D I LT, ALY Agricultural
—EAR T targeted editing of the 137Kk 3 3 —0 CsLOB1C % 335 & Sciences ftll
(EBEpma) susceptibility gene 1 2t —0 CsLOB xS a1 &5 de, Wit T Chongqing
CsLOBI promoter in B FOTuEe—F— I =77 —FEA R HE
citrus (EBEpu) &8 A2, 131855 4 (Xee) D E
BRI /4 — T Pthd IZE-> TRilka
T, CsLOBI OFEBMTEMALS T 73
PR MEESIND, AL YD CsLOB1L 7'rE
— 5 —H0 EBEpu ZAER/i %7212, Cas9 &
sgRNA &5 Tp 5 DDAV ARG 7 Mkt Lz, 2
DAL AN I MR LTo L E DB ROHEL
11.5-64.7 %7257, 38 MDA EAEH)7>5 EBER
Wl BRI DB 5 6 A IRIES T, 4E D% R
FANE Xee DEYUTEUELT CsLOB1 D
WDET | itk 7Z o7z, CSLOB® D7 mE—4
—DIEHTVTTH L IR~ OIS L
HUlz,
4 piit} AF CRISPR/Cas9 FLUT by Faming Zhuanli | Artificial site-directed 2017 | CN 1073 AIENIA RDT 745 I 3% SBE3 G T [Yang R et
U3i=3 Shenging mutant of rice starch 84946 A DN THIRENLRS 222 A PR 9%, A% | al.] Shanghai
SBE3 branching enzyme 2017112 DT TGy ISR O SR 7 28 BT Academy of
SBE3 gene 4. SBE3 {57 D% 8 =7 % CRISPR/Cas9 ¥/ Agricultural
AT NZESTEMiTHZ LIS TR 5L Sciences 1
RRDEED, BRISEEETDE, LIRS
IS —F OEPREHIZT0 LI L) | 757
DI Ko CRIN~ — I —EBRET 2,
5 L7 =k CRISPR/Cas9 DFD Faming Zhuanli | Application of Cas9— 2017 CN 107 Cas9 & sgRNA & T e AT H— 2 ML T [LiN et al.]
Shenqing mediated tomato gene 312793 T TYT A LBA4404 [Tk TENE R Xinjiang
editing carrier in A 20171 hM82 ~HL AL T DFD R 7 ZH#ET %, 55 | Academy of
breeding transgenic 103. NIZRT VA 2= b= FOFT LSRRI AT Agricultural
tomato variety with Lot 0, MO ER0E OO (12135 Sciences !
good fruit storage LT,
property
6 piit} rrER CRISPR/Cas9 ZmbZIP22 Faming Zhuanli | Zea mays transcription 2017 CN 107 ARFEINITVT VU EHIHT 2L IZB W ThY [Song R et
= Shenqing factor bZIP22 and 298701 Ena YOG R T8 T 52 & BET 5, al.] Shanghai
application in A 20171 ZOME I Ta—Rahbs L ~UE Univ. H1[E
regulation of 27Kda 7y 027. ZmbAIP22 1% 27 kDa @ y -7 U7V D7 aE—
—gliadin H—TREA L TEMAE T 5, AFEIIThY ER=
TOFEE gRNA LLC ZmbZIP22 T
JrLEBIT CRISPR/Cas9 HAIIC Lo T B it
LC, BB T DR REFFS TR EAED, N
AV w =y MyERa Y OFE 73R
HOREN S R TRLDBR O R AR D | LT f
FTEZVT P DEBREGPLTEY, &
HT I/ GRE ON Bua s 3G R0
VB ET) ORITREIMIMUI, AFINT
TERI L ORI PRI A U T D,
7 L7 rrER CRISPR/Cas9 ZmbHLH16 Faming Zhuanli Application of Zea 2017 CN 107 ARFEIIT Y Ery OEEE R ZmbHLH167 [Song R et
a3y 7 Shenqing mays transcription 266541 LF OISR %, ZmbHLH167 O {57 al.] Shanghai
factor ZmbHLH167 A 20171 | OBESIZRT, ZORYIZ CRISPR/Cas9 £l Univ. 1[E
020. TRIAL TR F DR KA~ T 28 Fehiidn

VEHZENTED, NIV AV ==y /M7 ERay
I ST A NS
%o NIVAY x =y /Ny ERIAUNIT T VD
B0, 2o B EMIE D RASY 2 D, AT
B R N B u s OE RO O
B THD,
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8 icL7] A% CRISPR/Cas9 PIL15 Faming Zhuanli | rice PIL15 mutagenesis 2017 CN 107 AFE L CRISPR/Cas9 Hffi 2 > TA % PIL15 | [DuY et al.]
Shenqing using CRISPR/Cas9 164401 BRFIESE AT LB 2, Henan
technology A 20170 OsPIL15 {570 OIEERIEL S i G LT Agricultural
915. CRISPR/Cas9—gRNA 74 —%7 /87Uy Univ. #1[E
DAL T, bHKTIIARWARITEHEALT,
BR AR~ — O — %A > THED T 2y
==y I EAI)—=0 LT, BRI ey
=YY S TR ET D,
BNz AIE 4.79 BRI, Bm<TRERIL
B|PEOND,
9 iCE?] Yv#A | CRISPR/Cas9 | GBSSI Faming Zhuanli | Method for reducing 2017 | CN107 | AFEBIE, AP B O TT Im—A G iAo [Zhang P et
£ Shenging amylose content in 119071 FHEEZOIGHICBE# T 5, ZOFIETIE al.] Jiangsu
plant by GBSSI gene A 20170 CRISPR/Cas9 v AT L&FIH L TIY HAED Sanshu
editing with CRISPR— 901. GBSSI @ {n F&fmE T D2 LaETe, 22T 2 Biotechnolo
CAS9 system LI sgRNA OEHIE#H, A7 51387 gy Co., Ltd.
IROTEREDFEHE LY ¥ TAEDT In—AE it =
WETED, D TASVDBEER R TED
WREMED DD,
10 ity UxHA | CRISPR/Cas9 SBEI, SBEII Faming Zhuanli | Method for increasing 2017 CN 107 AFEBIE. CRISPR/Cas9 ¥ AT Lz fli> Ty [Zhang P et
B Shenging plant amylose content 058328 W0 SBEI 7214 SBEI i#fs &tk 352 al.] Jiangsu
and application thereof A 20170 LT D, TUTES T, TASADHMEES ¥ Sanshu
818. TA TR OMEEH RESEZ T, DX HAEH Biotechnolo
MOTASATOTIn— G BE2SEHEL T, gy Co., Ltd.
DNHAT TS OTINATF U %S FE
ZLRTED, Flo, VA TR DT D
X ER, FAEHEL T, AR oW
AT TITH LR AL ZLNRTED,
11 iy aALF CRISPR/Cas9 DEP1 Faming Zhuanli | wheat DEP1 gene 2017 | CN 1070 AFEBAIE CRISPR-Cas9 v A7 AIZLD DEPL#E | [Gao C et
Shenqing knockout by CRISPR- 22564 A BT/ TN S5, 20K ikTa A al.] Chinese
Cas9 system 2017080 XD DEP1 ZL /"B OB/ Ei-1%iEEE | Academy of
8. FLET B EMmDEREND, ZOJ7 LI DEPL Sciences H1
MR 3 DOEALICFIMCE BEEATS =
ZEIZ R THERRSILT, SR RO BIRLT=AT D
(AP S YN
12 ity ryER CRISPR/Cas9 Waxyl PCT Int. Appl. Methods for 2017 WO 201 ARIEINIAIDZ T ERIL DEFER T, [Cigan A et
ay (Wx1) engineering corn lines 7132239 Cas TV RRILT —BEHi->CThrEnas o al.] Pioneer
with knockout Al 2017 Waxyl (Wx1) A5 1% /7 7O R 572001k Hi-Bred
mutations in waxy gene 0803. BEITIEERET S, International
using CRISPR/Cas , Inc. K[H
systems
13| i Fox CRISPR/Cas9 | ALCATRAZ | Plant CRISPR-Cas9 targeted | 2017 | 174(2), FEHAROTECIIRIR T OEEOTDICTH [Braatz J et
(ALC) Physiology mutagenesis leads to 935-942. LIS NIEIC X DI O X ETH RN al.]
simultaneous 1RV, FAEEIL 250 ALCATRAZ (ALC) ARERZ" | Christian-Al
modification of ZHEHEL T CRISPR-Cas9 =1 AN 7 Mo brechts-Uni
different homoeologous TABEOTF R e R ERNTE IR LT, v. of Kiel
gene copies in ALC I3 IEDfR DI & ENTERY I Kiel R
polyploid oilseed rape TR FEDORE D 2 [ D LI EHBRL T
(Brassica napus) %, bl ALC e 1% /v 77 U ud, i1
DIy 2 70D T L RS L TR A 72 I HE O ]
DR O KARET LN TEDIESD, FLE
13 1 SOERIELEZAE ST 4 D0 ale 28 FXf L
MR T AR ON VAV 2=y T E =,
FTARTOERIE T2 FHRALEITEIBELT, T2
MU B AR O LBR T AR > THL T,
TED TUEF AT TR ZEO~T A K
THHZEEFEW LT, T-DNA & ALC SEHn 7
1T 7L TRLT, T2 #AR Tl T2 A5y
L7z, LIeiio T, RO F-FRO T
FCIT T-DNA %5 Ep\ 0 B RUKZ# KT
&l BRY VD= I BORERTI
ARY B —FREDOBH A5 OIMALIIFAS TN
HIENRWBDNI g o7, BERIBLHIIZAH 72 2
DO ) BFEARIA T 52—y MR S
TRIoT,
14 | fE AR CRISPR/Cas9 | SD1 Faming Zhuanli | Method for targeted 2017 | CN 1069 | AJFEWNZ, CRISPR/Cas9 Bifiiafli>TA RO | [ChuH et
Shenqing knockout of rice dwarf 57855 A PR SD1 248 E LT v 223505 | al] Shanghai
gene SD1 by 2017071 ZRRT D ARDINAZT VT U7 b% | Academy of
CRISPR/Cas9 8. FIFHLT CRISPR/Cas9 ZE A+5, A7) —= Agricultural
technology T EATIRHTIIVAY ==y DNA &8 £/ Sciences 1
U, SD1 YR T ZE D A>T B A R FIE
T2
15 L7 A% CRISPR/Cas9 OsPCCD5 Faming Zhuanli Method for site— 2017 CN 1069 CRISPR/Cas9 v A7 L& FIH L TA 1D [Luo X et
Shenging directed knockout of 39316 A OsPCCD5 M&InFDH 2 =7/ % )v 7T IR al.] Fudan
second exon of 2017071 Too ARDINANT 7377V KR LT Univ. 1[E
OsPDCD5 gene in L. CRISPR/Cas9 ZH# ALz, £ IMIEE 2
paddy rice through ma IR R T
CRISPR/Cas9 system
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D 5T
16 W EFAS CRISPR/Cas9 enhanced Plant Journal Simultaneous 2017 91(4), 7 SAFFHEEIZE> TRISNDIEAIFICE [Zhang Y et
disease modification of three 14-724. S>TKRERBEE 15, enhanced disease al.] Chinese
resistanece homoeologs of TaEDR1 resistanece 1 (EDR1) IE3aAXF X FIZBNT Academy of
1(EDR1) by genome editing SE LI T DRSS TARDEEFIZ R | Sciences
enhances powdery 9, L, edrl 28 BARITIE R ISR (LS L Beijing K
mildew resistance in TR B A 7R S 720N, EDRL ZARRYEL T/
wheat DIREEEAT S TOE AR T DI U
FHILEHIET, 6 KD L%7)5 TaEDRL
R Z2/m—=27 LT, 3 DOFRERS DR
TRV E B L7, CRISPR/Cas9 Hffia
> Ta L EDRL BIRF0 3 DORERS %
[FIRFIZAE AL C Taedrl 2 AF I ZAET, 4
75—y MERIIBIH S o7z, Taedrl fifl
NI E AL TRHETHY  HE AR
IZ & THESNOMIRASEEen Tz,
17 it A% CRISPR/Cas9 ALS Faming Zhuanli System for obtaining 2017 CN 1068 AFEHIL, CRISPR/Cas9 AT L% fli~>T ALS [Xia L et al.]
Shenging herbicide resistant rice 11479 A WA AR A ITAE A L CRRELAN g Chinese
by site-specific 2017060 IRAREAGDH ITIEEE DI RE R T 5, A% Academy of
modification of ALS 9. TR+ 2 04 —% Cas9 #2308 %38 | Agricultural
gene by using T 572 DHEy R, gRNA ZHBLT 572807 Sciences
CRISPR/Cas9 system Ty hBILURF—DNA 25 Tp, gRNA ZFE 54
and application thereof B DI YNE 2 D0 gRNA Z#a—R§ 5,
ZNSOIERIEALO IAER 3D W AL E
2
18 ity A% CRISPR/Cas9 ALS PCT Int. Appl. System for obtaining 2017 WO 201 AFEBIE, CRISPR/Cas9 v AT L% fli~T ALS [Xia L et al.]
herbicide-tolerant rice 7092201 AR -2 R S TAE A L CBR S A i Chinese
by site—directed Al 2017 IR AREAGDH T IEEE DI AT 5, Academy of
modifying ALS gene 0608. Agricultural
using CRISPR-Cas9 Sciences
system and use thereof E3]
19 JiL7) A3 CRISPR/Cas9 DENSE Plant Cell Deletion of a target 2017 36(8), 13 CRISPR/Cas9 v AT L&Afi~T, AT 4 KIT [Wang Y et
AND Reports gene in Indica rice via 33-1343. | BV TULEIZBIH T i {5 DENSE AND al.]
ERECT CRISPR/Cas9 ERECT PANICLE 1(DEP 1) D K& 727 v % Syngenta
PANICLE 1 B IC RGeS T, BRSO depl 28 5K Biotechnolo
(DEP 1) ZAEoTz, TO HEARIZHUNT 430 bp DEEYICDS | gy China
VT 21 %, 10 kb DFEAIIZHUNT 9 OBE Tl | Beijing
B DR IAERZ LTz, BEARNEOHE Th =
5, IRE CEADOMTWIEFMELN T, Y
B MEL AR oTz,
20 i:t7) A3 CRISPR/Cas9 BADH2 Faming Zhuanli Method for site— 2017 CN 106 AFEWIE, CRISPR/Cas9 ¥ AT L&A - TA % [Shen Q et
Shenging directed mutagenesis 676130 > BADH2 FA5 -\ 5 FR A (228 A8 al.] Huazhi
of rice BADH2 gene by A 20170 F5HEERT D, 2L TRARE TR Rice
using CRISPR-Cas9 517. BhRANAFDND, Bio-Tech
technology Co., Ltd.
o
21 piit} HAY CRISPR/Cas9 delta-12-de Plant Selective gene dosage 2017 15(6), 72 L ORIV Gl T BITEBRA 0L [Morineau C
Fe T saturase Biotechnology by CRISPR-Cas9 9-739. O EERFK THD, 6 FRDY ) 2EFF> et al.] Univ.
P (FAD2) Journal genome editing in HHRFE - 1EY CTHDEH AT - HT 43T 3 2D Paris—Saclay
hexaploid Camelina Blik > 0% 5 RN A AN 2 = vy i N} Versailles
sativa TNIERDOREMENEANEDW DT DO | 7T A
72T D, 3 DD delta—12-desaturase
(FAD2) JH{z-(25%f LT CRISPR/Cas9 ¥ A7 A
ZRIHALCH =5 T A 7 Lo TEREEA
THE, ZAMATFINENTEE OB EE A LT,
FVAVEEOER L5 Lz, 3 S0 FAD2 it
BT PEZ AW T DRI DRI R T DRI
DR RERIETA AN TOA LA BEOERN
10-62 %FE TEDLLHARNEHOMAMAE 7=
T AVF Rt 5,
22 it} h~h CRISPR/Cas9 PSY1 Faming Zhuanli Construction of 2017 CN 1066 AFEWIE, CRISPR/Cas9 ¥ AT LA~ Th~h [Cheng Y et
Shenqing CRISPR-Cas9 system 36182 A | OPSYLBURT-ZMETHILICBET 5, A% | al.] Shanxi
of tomato PSY1 gene 2017051 BNZ Lo Th=hDO R E T DL TO PSYL Academy of
and application thereof 0. WA O RETRDZENTED, F-, PSY1 Agricultural
PR TFERRKLUINI VAV ==y I b~ MeAED Sciences
ZERFHETHY, HEFHO LN OB LU
Tz Hehs 9 D720 DR BRI E R T=T,
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23 | HEw HAY CRISPR/Cas9 | FAD2 Plant Significant 2017 | 15(5), 64 | CRISPR/Cas9 v A7 LA flisCHEF-OAALD | Liang WZ ot
FeT Biotechnology enhancement of fatty 8-657. MRRZ S R T 522 HEL TorA X XF al.] Univ. of
P Journal acid composition in ST AT BT 430D FAD2 SEAG FAAmEE LT, Nebraska
seeds of the EIAER DAL O TAL AL RO RS 16 %235 | Lincoln >k
allohexaploid, 50 %Ll EIZHIZ 72 AV F OFfif- %4372, ZOH
Camelina sativa, using IS EVEFELL TN AT A FufisALEE Th
CRISPR/Cas9 gene DY =A% (K9 16 %735 4 %LL T ~) &Y /LR
editing (9 35 %725 10 BLL T ~) DR E7Z0jsb LB L
TS, ZRHOFER, EEREOT-DIZ I AFEL
W RIS L TR ZER EEN A A VR
oz, B 6 A ThEAA)FTIE 3 S0
R FAD2 SBAR & FIRHCHRE T 28512
gRNA &% iUz, AAVFHEF D Ty & Ty HARIZ
BUWNTHA VOB AE R ELSS R LI OIS
13, 3 DOHAYF DT 5 ) 5% 2 \AFTES
% FAD2 R~ TN S & (R 28
BOMAEDEEREL T,
24 iz r=h CRISPR/Cas9 SIAGAMOU Plant Tomato facultative 2017 | 15(5), 63 | iR E- RIS A/ N R R D [Klap C et
S-LIKE6 Biotechnology parthenocarpy results 4-647. L ORI ME (T b~ b MEAR T LA R al.] The
(SIAGL6) Journal from SIAGAMOUS— ZLTIE DR ERIEITR> TG, LIz Volcani
LIKE 6 loss of function ST, B EO T ZREIRF L2V A Rl Center
HUERIRBEAL OBLE DR AT 21T 72 Agricultural
HTDIAE DB S HIZETh D, minE O+ Research
DI (ENLAEED) REEEHZLNTEDLE Organizatio
SLEDR, EMS (ZX > TR RAFE LI IOE | n
BUDPLAANAD T COPMEEFFIFIZLTA | Rishon A4
7)== 7 LT RSN, kit —o FTv
DN e /Rl o5 375 (Ve =/
CRISPR/Cas9 (2L 2R/ /T I M E>
T, SIAGAMOUS-LIKES6 (SIAGL6) 73 B 25 5
DRBUDFK ThHZEN RSN, 2D
BEARIE, SR ARTEL T A0 E T2
BAARAD A FCRELEPETED, Slaglé
EERRL, ERRESLIETHY ., LR OELRF
[EVALES A 2 d b A AN SL eV () =Wk 253
LCW%, LTS~ T, SLAGLE 14/ Fi72 H 2
il FE DT OREII )RR F T,
25 it} A3 CRISPR/Cas9 OSNramp5 Faming Zhuanli Method for breeding 2017 CN 106 HRIT LDOEFEDIRNA LT 4 K DFEFED T [Tang L et
Shenqing indica rice with low 544357 EEAESTZ, AT 47 K5 OSNramp5 iEifs 7 | al.] Hunan
cadmium accumulation A 20170 woa—=27 U BN AR D D, Hybrid Rice
329. CRISPR/Cas9 A XD H/VA~NEALT, b7 Research
AV ==y §iE 55, ity n—r a2 —= Center
LT UT NIV AV ==y I R RS
a5,
26 piit} PN CRISPR/Cas9 acetolactate Nature Targeted base editing 2017 | 35(5), 44 CRISPR-Cas9 STEMEALERE S TV BT /% [Shimatani Z
~h synthase Biotechnology in rice and tomato 1-443. HEDFNE S 737 (Target AID) % 2 DDIE et al.] Kobe
(ALS), using a CRISPR-Cas9 PIZFBNT sgRNA IZE > THREES DY ) LE University
DELLA cytidine deaminase IR IR RA A DDLUz, A | Kobe HA
(Solyc11g01 fusion IRV T, BREANC LD A>T L
1260), F TV I ADFRHEN L TER AN E 5
ETR1 LI OB IR RATHE LT, b~hT
(Solyc12g01 BOTL, AEEAEORIZT 2~ —h—%2 5
1330) FROHMEAE STz, ZHBICES T E D%
BT\ I B RN AT CEDHIEAFEIIL
7o
21 | Had N7%Em | CRISPR/CPFL | 2 PCT Int. Appl. | CRISPR-associated 2017 | WO 201 | AP Francisella \ZfH k7% CRISPR [ | [Weiss D ot
av ¥ protein from 7015015 | CPF1 &ZDZES{K, @A, LEBOE A al.] Emory
Y /— Francisella and uses to Al 2017 \ZB#E$ %, CPFL IZhyERay  Fv/—F, Univ. K[H
F. T confer pest resistance 0126. TNTFNT 7 AT TAINH L ALK 4 Beijing 1
77V in crop plants ARIZEBWTERAOMHEE 52 HZ R TE
77 A THHATED,
.7
AV
b=
AN
AR
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ay

CRISPR/Cas9

ARGOSS8

Plant
Biotechnology
Journal

ARGOSS variants
generated by CRISPR—
Cas9 improve maize
grain yield under field
drought stress
conditions

2017

207-216.

7By ARGOSS [E=F Lo sz Al
L TU%, ARGOSS ZAHH I RIS 5
KNIV AY ==y RN T L S AN
LTHY, TIEDAR AR T TR
Y L2 Z DRTORFE TR Lz, TS
M7 % VED B REIC I T ARGOS8 DK
IROFEBOIEB AT CEDDET D701
ARGOS8 ™ mRNA DFEBUZSVNT 400 LA LDk
TR DA EHARIEAH TRTOFRM
TEDOIEHUITED ARGOS8 M AV ==/ F
LD D igh Tz, RIZ, CRISPR-Cas Zff-
TARGOS8 DR LWV R K ZAE T2, RIKDH
vEnay GOS2 7 uE—& — | L R i Y
TRFEBIEHTZHT, ZE KIRD ARGOSS i
{570 5" -FERFRBEIRI AT 200, F2l%
ARGOS8 D RIKDT v — 5 — % [ D128
12572, ARGOS8 28 JEARIT R IR D %t SR
FAZKL T ARGOSS B2 E# M 2 Thsh, Zh
DOEEPNTH AT R Tk ChRitsh
Too B AERI LT D&, ARGOSS 28 BL{RILBA
AN AGRET T ==l =%/ 5 T yix
EE B OISR TIBY., 531 ZHEE
Bt S U QS v/ - A B AN AN TR ]
TDRSNT,

[Shi J et al.]
DuPont
Pioneer
Johnston k&
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fiti#

E¥AS

CRISPR/Cas9

Nature
Communicatio
ns

Efficient DNA-free
genome editing of
bread wheat using
CRISPR/Cas9
ribonucleoprotein
complexes

2017

8, 14261

CRISPR/Cas9 V7RRZL A7 174 (RPN) Zffi
STALFITBITDHHED RV AFED T
AR %, RNP OB E>TRED
Frha— g 7-9 R L2D BT, 4-5 fH D
PRSE U228 BLAR 7R 100 O A AR = AF ORI
MBAEBILZ, CRISPR/Cas9 DNA Z i o7 fitk
L0 RNP I END Y ) MRETIER A D
M C A7 52— MER OREE DT
(ERLARDZENT 4 =T = B
BONIIg T, ZOMAE—BL T, AR
BNWTAHTH =Sy MERIIM NS hRinoTz,
CRISPR/Cas9 RNP (ZHEN S 55 ) Affid Tl
SR DMEDNTORND T, A
FURITHA R T A2 R2ICEFR D,

[Liang Z et
al] Chinese
Academy of
Sciences
Beijing
]
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i-L7]

A

CRISPR/Cas9

MR & T
LT H
—¥
(GBSS)

Plant Cell
Reports

Efficient targeted
multiallelic
mutagenesis in
tetraploid potato
(Solanum tuberosum)
by transient CRISPR—
Cas9 expression in
protoplasts

2017

36(1), 11
7-128.

—IBYEDONTL AT s A EHBELI 0N
FANPED AL CRISPR-Cas9 Hiffiick->T 4
fEROV v TARIZB VRS AT 7y
41— (GBSS) Ha T ORRER 5E 2N /v 7T
UNLCT VT DB EEZ T, FAELIZRFED
2%ETIZBNT 1 ROV RT 27y a0 T
RTO 4 DOFLHR FICERIPEAS T,
GBSS #a—R4BEIEF D 3> DR TE—4
VT AT EATIRS T HAELIEFD 2-12% T
Big et 1 DORLBR - CERPNEET,
TERBS VIR R D 67 %ETTHILORI L
WETICERSEASH, Ky OZERIT
1-10 bp D/NE7R indel THHAS, S3HTLIZ R
@10 % T 34-326 bp D7 % —DNA DFF AR
&z, HARESNE 1 HE 72 % %k Lt s 1
TIERD I DT, T2 T ORBIMOSE
128 T4 DOXNLER T HER LIRS
UNT GBSS OEERIGMENFERIZ /v 7 T IS
TR LTz, KIRDOTIn—2%EET S
7280 GBSS ORERIGMEAMERF T 27291213 1
OO AETIDILEIR D3> TOIUE 55
THHZENRENTZ,

[Anderson
M et al.]
Swedish
Univ. of
Agricultural
Sciences
Alnarp AT
-7
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L7

[Nady

CRISPR/Cas9

Scientific
Reports

Rapid generation of a
transgene—free
powdery mildew
resistant tomato by
genome deletion

2017

7(1), 1-6

CRISPR/Cas9 Hffi&f#~C 10 5 A LA L
DIFIFE THDHE AL Tt IE
rovAY =y 772 h= O TR, Tomelo Z1ERK
L7=Z %4595, Tomelo 13403 DNA %1%
GEP ARRUFETDEREXPITERN
RRDHHEGTeZEh R T TDIRT ) bhy—
Jxy 7 ko7, CRISPR/Cas9 1 EE LS
Efe7y—VTdho T, Tomelo \ZA T H—4 vk
BERPRIHENRNZ R U, ARRFFED J5
WAl 21X, 8RO E IR ICEES T b
~hOFHEIZ 1 AELAPIC i HLICZS B3 AT &
A

[Nekrasov V
et al.]
Norwich
Research
Park
Norwich
Y%
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A%

CRISPR/Cas9

Scientific
Reports

Knockout of
OsNramp5 using the
CRISPR/Cas9 system
produces low Cd—
accumulating indica
rice without
compromising yield

2017

7(1),
1-12.

R DA RIY b ETKITBEFNLDOARIY
LOBEOFELRPLTHY, K& R TH
T gD N2 o THRERE EOTRAI BB Ch
Do AIRIV LG BEDIR MBI A KOS FEDBH
FEITEREA 2 TR TIRIEL L B LV I OB
FPLBEThHD, AFFETIE, CRISPR/Cas9 &
> TCTE BT AR —4—0sNramp5 & /v 77T
U HIEILE S THRIV LD FERIMERS T,
ARBEIEAZ B FRNA T AT RO LR
BRI LTz, KBEHEEEED D, osnramp5 28 FL{K
DIELIRIZIBNTHRIV LOPRSENRKETRN
0, AR LD EWGRIETHAD IV TO R E
MEETHZENH LN e, HRIVAT
THYLS TR I TORBR T, osnrampb D
TIEARIV AREITH T 0.05 mg/kg KVIRL,
— DT CHAERDA L T AT K TIEARIY L E
13 0.33-2.90 mg/kg LV EAFEB LT,
osnrampb A BAR Tk O EITAEICL DS
oot EBIT, KIZBWTHRIY AE RO
825D TN Ep AT Vo R R EBAFE LT,

[Tang L et
al.] Hunan
Agricultural
Univ.
Changsha
i
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fiti#

[Nag

CRISPR/Cas9

Scientific
Reports

CRISPR/Cas9-induced
Targeted Mutagenesis
and Gene Replacement
to Generate Long—

shelf Life Tomato Lines

2017

7(1), 118
74

ABFFETIL HRIFZEE DT DEETI D17
1E P EITIEAETE FCORALC s 7 D%
RPBLOEMRAEIFHI-OIC, T IT I A
VAT 7R AL TN END
CRISPR/Cas9 ¥ A7 LD A D 7 1%
o7z, To MV AY ==y ZHIZ IV T
DY FAFE (72.73 %) ARV BB OB)

(7.69 %) MEEEDBNTZ, To NIV AV ==y JHl
MIZB O TUIREEEEOE R ITR SR
Mot 1 DOREY T~T A PR 1
(Cas9/#-ALC/alc) T4y B L An TR E DT
O Ty A~ ARES I, B, T1
HEARIZI1FD T-DNA OFFADZRNEELL ale
DFTEA DL B (k/*-alc/alc) fHHI T, #
VBT O AT B R A BT, T OE RA &
(R R B ORI L > THER L 72,
L7etio T, RUVMRAEATREMI M O RHBAF D |
HUECTHREEAMEO BRI T
wVEoT,

[Yu QH et
al] Xinjiang
Academy of
Agricultural
Science
Urumgi &1
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Liit7]

%

CRISPR/Cas9

MPK21-1

Faming Zhuanli
Shenging

Application of rice
kinase MPK21-1 in
plant drought
resistance control

2017

CN 1073
38231 A
2017111
0.

AFEINLLLF D HTA 2D MPK21-1 FF—F
DIGHAEBIRY 5, (1) 4O T 1Z-Tit o]
o 2)EAF TS ESNTIEONMiEEE
O RO FRE, FIXO M BHE 21
RO MPK21-1 ¥ F—B DX RIEERIV A
FROFSNZBRRT 5,

[Gao C et

al] Chinese
Academy of
Sciences !

35

Liit7]

CRISPR/Cas9

OsMPK11

Faming Zhuanli
Shenging

Identification of Oryza
sativa OsMPK11 gene
and protein for
application in plant
drought resistance
control

2017

CN 107
338230
A 20171
110.

AFEWNELL T D AT OsMPKLL 22737 B L[
T DA R OIS A Z BIR 5, (1)1
MOFIEOMEORIE, (2)Wd) Fiolddots
NIl EES SR RO B,
OsMPK11 O7 X /BEFeSI% R~ LT, FE DOF1E
MY BE T2 18 £ 3 AH D7/ k7
S OsMPK 1T OIS, KI5 L0/ Fi2
1A DB OsMPK11 OFEHIH 7T,

[Gao C et

al] Chinese
Academy of
Sciences H

36

(L7

P

CRISPR/Cas9

KTN80b

Faming Zhuanli
Shenging

Application of KTN80b
gene knockout in
reducing plant height
of rice

2017

CN 1073
12785 A
2017110
3.

AR, AROBSEWS T =0l bID
KTN8Ob {#tf51- DRIV A F RE SN ZAE T2,
AW, OsKTNSOb 5 T2 /v 7775
7o b A AL b IR 2,
AFEWIL, CRISPR-CAS VAT L& {fi~T
OsKTN8Ob #HE T4 /v 7T N5 ek >T
AXDESEWS T HECHB#T 5, BERE
WL T, 20/ T ORI E S
13.56-16.33 B1EL - TV, 2O IR A
W72y 2750 NIz L THRIBRS LT, B
PEE L OHEHADTRN,

[Qin P et al]
Sichuan

Agricultural
Univ. J1[E

37

(L7

CRISPR/Cas9

NPT1

Faming Zhuanli
Shenging

Ideal plant type gene
NPTT1 of rice and its
application

2017

CN 107
164347
A 20170
915.

AFEINL, A R OFARA AR 7 NPTL
ZBRT %, NPTLIFARDOZIEZ DK, 2D
JEE, FIFWEFS =0 K%, 1000 8ok
DES EZ I TE 5, AFEWIE, NPTL O
RSB T, 70— —Bi 4 AR R 7238 s
FHBRLUT, NPT I BhE 2i#z o5
— ALY MR ZAE BRI BT D, AR
FEWIE, SRS R MG BN DA RO
ELBRL T, 24U NPTL BB O R BE K
FEELHIEIZES T, E/21E OsUBCI3 BXD
OsSPL14 DFEBIA BRI H L2 Lo T A
T EEBET D,

[Fu X et al]
Chinese

Academy of
Sciences H
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N e | wa | omoess | 70 i st g | e wE P
D 5T
38 icL7] A% CRISPR/Cas9 BGIOSGAO1 | Faming Zhuanli | Gene 2017 | CN 1070 | ARIZIBWTIZ A B I3 DA H 4 [LiY et all
651 Shenqing BGIOSGA015651 34223 A I 551 BGIOSGA01651 134 3D S FlTH Guangdong
controlling plant 2017081 % BG1222 & TN1 OHFFEND A&, Academy of
hopper resistance of 1. BGIOSGA01651 1355 H (7 i Fili L sz 14 Agricultural
rice and its application DHHFE TR BN B IR, B85 1T Sciences
%% AL T BGIOSGAO01651 JBfa 1A {K F&
WLHEI/ I TN HIENTET, THUC
Ko TH MRS AED D DR A iHED S D H
W~E2 D, FEINEEZMEOSHDLAROMFET
bD INLIEZ OB % /v 7TV HRIIEE
HRPEOFHINL 9 THY, /v 77 U MEITEHT
13 0-1 ~EH B ES N,

39 it ? CRISPR/Cas9 NRT2 PCT Int. Appl. Method for improving 2017 WO 2017 NRT2 G FDRBET 07 7 AN EEZHIET [Fan X et al]
yield, growth and/or 107983 Fo TR, S ORRE B LY E3EFEO Nanjing
nitrogen use efficiency A1 2017 O FRE2 U ETHTHI0D N EE2ZZIC Agricultural
in plants by expressing 0629. /R 5, Bita AT 7R e ERR O E &R Univ. fth
NRT2 genes OB FEAES A% 5 D TE DLk

WEAEDTD DT ELRIET S,
40 ity [Nr&==] CRISPR/Cas9 LG1 Faming Zhuanli | Method for 2017 | CN 1068 7 ) AREEFIHA L UMY OB 5 Ena [Xie C et al]
ay Shenging constructing compact 68036 A VEAED SRR LT, 2O ERa L TE Chinese
plant type germplasm 2017062 ARG L CEEDO M FE AV INEL D, ZDTTiE Academy of
of Zea mays through 0. Tl Cas9 a2 —R 42151, sgRNA Za—RK Agricultural
site—directed THEGFEEOT T —2—%fE5, FEIX Sciences H
mutagenesis and LGl # /0 aa— R4 5la 1 Thd, LG [E]
application thereof 2 RIENE, al ZURTEEI T al ZURTE
DEFIPIZ LEDT L/ BEE3EHDOT L/
IS L O FE R KRB LY EhifAD
b5 a2 LSV ETHD,
1| W ¥2vU | TALEN, IF4E PCT Int. Appl. | Methods of increasing 2017 | WO 201 | IF4E SB15 FICHEfEs o B A A M h kel e | [Gal-On A
CRISPR/Cas9 virus resistance in 7098508 PECRF DX 2V VEIRET 5, T OISk E et al]
cucumber using Al 2017 VEDHELIRET D, ZOF 20 VIET A VA~ Volcani
genome editing and 0615. DIitEA R ELTH5, Center A2
plants generated JxT)v
thereby
42| fidy > CRISPR/Cas9 | 2 Frontiers in CRISPR/Cas9: A 2017 | 8,1469. | AT AORETHELREOEY ThL T | [Sattar M N
hed plant science Practical Approach in A UNZBWTH ) AREMTOZ 83 et al] King
Date Palm Genome W, FYAY IS ) AR ESTHEMETHHZE Faisal
Editing #RE D8I, CRISPR/Cas9 ZIGMA+5243 | Univ.Al-
FELVDB LN, FEfEDH STV AT D | Ahsa
A PEA ST HT201T, CRISPR/Cas9 (2255 s 27
W FEOAER IS A A7E T, TET . ’F
AL
2-2  Wr5EH
L I I R T B w4 st £ | e i e
D BRT
43 L7 r=h, TALEN, ? Plant Cell A multipurpose toolkit 2017 | 29(6), 11 BN R BN — T (7 [Cermak T
PAER CRISPR/Cas9 to enable advanced 96-1217. | (CKDHERAIRY ) AOEH % FTHEIZ T DG et al.] Univ.
2% genome engineering in 7y — Xy M35, Zaud TALEN & of Minnesota
<oy plants CRISPR/Cas9 Y AT L&KL D, 74— Minneapolis
DA R T IE DORUR T D/ v 7 T heYeta KIE
ESPN ROREIRRFAACD T il b LT, 7T
z= THIEARLUTZY — TR B — DN LA
DRFE EESED, KV —VFyMIb~h, #
NI BNYIY Y ALK REICBWTH
AR LT
44 ) AF CRISPR/Cpfl ? Scientific Precise insertion and 2017 7(1), 1-6 Francisella novocida & Lachnospiraceae [Mockler T
Reports guided editing of higher bacterium ND2006 7358354172 Cpfl (22T et al.]
plant genomes using HDRZEBS—F T4 7 Ui n T AT Benson Hill
Cpfl CRISPR HET DN E T, W5 D Cpfl 1A FRDH Biosystems
nucleases J AT gRNA HEHE O DNASRIOTFEAE | St. Louis
T CEMARER TR AZRIL . FEIELICI
WTCindel £ R S5, ZhH0 Cpfl 1o
) BHRER DRIV T — RIS S — T
TN EDBAR T DIFFADRFE R L, 8 %72o
Too ZNBD Cpfl DIEMEDESERT,
45 it} A CRISPR/Cas9 ? Bio—Protocol Generation of targeted 2017 7(13), e LA RS AN T 2 i ETOREAYEALIZ [Hahn F et
F RS knockout mutants in 2384/1- PEREFESHT200D Cas9 I[TKIFLT-HE -~ al.] Heinrich
Arabidopsis thaliana e2384/2 JHR—V AT DL, 2O aha— it Heine Univ.
using CRISPR/Cas9 0. Cas9 & sgRNA D& T-Z&Te 1 50D T-DNA Duesseldorf

AL —OI D ORI LT TE5/n—=
S EFLRT %, Fio WIS o ES
EROBS ETe, ZOFNELM T LR
WTEDfRL A~ CEHLEbD,

kA
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46 i-t7] vaAX CRISPR/Cas9 ? Bio—Protocol Multiplexed 2017 7(5), 1-1 AR FTRAFIZBNWTHREL VT T L7 [Schumacher
FRF guideRNA-expression 4. AT ) WREEATIDIC, v aAf X)X )= Jetal]
to efficiently BT 10(UBQL0) 7 mE—4—IZiilffidhd | Univ. of
mutagenize multiple IR L L7z SpCas9 Ly mA X)X U6 Potsdam
loci in Arabidopsis by Fue—HF—ZHIEIEND gRNA OFEB Ak Potsdam |
CRISPR-Cas9 EELNAFV—=_RIE =BG LT, iyl | A
sa—=2 7 DFEIFICE SN TR AN TZOR
I8 —5AEDFIAEFER L 7=,
47 icL7] FAA=N CRISPR/Cas9 ? Faming Zhuanli | Multi-target sequence 2017 | CN 1074 | AFEHAIE tRNA-sgRNA FEHEHI 2245, [Song H et
Fp Shenging sgRNA expression 75256 A tRNA, 11 B BREEF LS sgRNA ZJIEIZ D78 al.]
P vector based on 2017121 W CHALELSNZAEY | 4 SO BNLECSIANE 5, Southwest
k72 endogenous tRNA 5. tRNA-sgRNA % BUAL I 34 S DR OB 31 % Univ. 1
il DA processing system and 14 % |\ tRNA-sgRNA FEE~_7 42— ZHE4e
L] application in plant SHT, H8a XY R e th ORI O
gene editing B OENLORUR - IREZ EBLT D,
48 icL7] A% CRISPR/Cas9 ZYGO1 Faming Zhuanli | Application of rice 2017 CN 107 AFEBIFA T ZYGOL Zo ™ % i A Ll [Cheng Z et
Shenqing 7ZYGOLI protein and 459564 PWORMEEZRET T2 L5, AFHIL al.] Chinese
encoding gene in A 20171 ZYGO1 R OEF AR5, A Academy of
regulating pollen 212. CRISPR/Cas9 ¥ AT LZ&FI L T RAFHEL Sciences 1
fertility TZYGOL BB ORBIEILE T HZEICE-T
HEPED ARG ORI % E Y% 7 1 B
%o ZYGO1 BIZFIIA RO BRI EE THY
~TRERYEOH RN TT A TaADEE
I8 s IR e PN e
x5,
49 ity AR CRISPR/Cas9 TUhT = PLoS One RNA-guided 2017 12(6), e0 NF-k B @ p65 N7 ATEMALY 7 2=y feb— [Park JJ et
F ) L transcriptional 179410/ hay K- (HSF) 1 i&HAER A1 % VP64 al.] The
(PAP1) | i activation via 1-e0179 (VP16 DT F7~—)TEHALR A AR G E Samuel
i H-vak CRISPR/dCas9 mimics 410/13. 7= dCas9 ~NNzHZ&2d» T CRISPR/Cas9 i Roberts
AT H—F overexpression AL AT BB HRG LI, ZhEaeyr /X)X Noble
(AVP1) phenotypes in FCRIALT, WIEEOT b7 =005 1 Foundation
Arabidopsis (PAP1) &l H-E a2 7 74 —8 (AVP1) @ | Ardmore K
HEFL VR B 50%R LTz, PAPL D% =
Bl 2-3 512 EH- LT, PAPL Zi@RIFE B8
TR LRI SR A DZENTE =, AVPL Z76
(LT AT OB 2 T 1 SOERREL
TR XD AR AT A1 PED ESA- LT,
AVPL ZTE ML LTATIE AVPL Z BRI BLE
BT DR TN D,
50 piit} blas CRISPR/Cas9 F—FT Faming Zhuanli cloning of tobacco 2017 CN 1071 AIENIL R aDF —F 2 kR PING R [Xie X et al.]
HiFs (A PIN4 Shenging auxin translocator 77603 A F-Drra—=>7"%t CRISPR/Cas9 * AT L% Fl| Zhengzhou
gene PIN4 and 2017091 | ML CPINAIET-% /v 7 TR RHEDOIER | Tobacco
construction of PIN4 9. (BT 5, #2833 PING OT 2/ RECHIE X7 Research
knock-out strain FFRELSE RS, AL CRISPR/Cas9 A Institute of
TLDTD ORI Z—EIEALTPINAIE | CNTC [E
(BT OFRBEIR FEELF T KDEL ) EE
4925, Fio, AFEWE CRISPR/Cas9 v AT
LDT=D DRURZ AR 7 —%T "I T )0 I
VAT 7V VAL TEREATHILRE R
LT AV ==y IR AR T BT O S5k
AT,

51 | At r~h CRISPR/Cas9 SIMAPK3 Journal of Reduced Drought 2017 | 65(39), MAP ¥ F—BIETFIEO AN RS T 5ES | [Wang L et
Agricultural Tolerance by 8674-86 RTINS TdhDH, RFFETIL SIMAPK3 al.] China
and Food CRISPR/Cas9- 82. FTFIFHSAN RC Lo THEIN T, Agricultural
Chemistry Mediated SIMAPK3 CRISPR/Cas9 ¥ AT LMZL-»TEDO@IEFDZE | Univ.

Mutagenesis in Tomato RAREAEoT, BARLL T, FIE2>DAR Beijing
Plants LA FIZEBW T slmapk3 28 SAKIT L0 EAE2R
LBnafiedk, Ko imisibk# & i, Ik
WP LIERIEIER R L, K0 KSRk
%%\ 1=, SIMAPK3 s 1% /w7 TIN5k
SILOX, SIGT, SIDREB % & ¢TI DAN AT
SO HIAR T ORBUL BRI DS
72o SIMAPK3 13, BE{LIREED O ISA ST
0, DOAN AR A T O GAFE T 52
LIk o Th=MZBIT A FIE 2Tk UG
EENDHZEEZNSOME RITRIE TS,
52 | A A% CRISPR/nCas AF 7 4hx Faming Zhuanli | Application of 2017 | CN 1070 | A%&HAIE CRISPR/nCas9 (ZLAMEMICHIFHES | [Xia L et al]
9 UAREEFIE Shenging CRISPR/nCas9- 43TT9 A | s B LB OIS I BT 5, A% Chinese
WS mediated site-directed 2017081 B, nCas9(D10A) , 773/ —ELu T L Academy of
(OsPDS) . base substitution in 5. -DNA 7Vas T—VBa#ET DX I NE Agricultural
OsSBEIIb plant RSN DRL G2 R B2 3BT % BES fiid) Sciences 1
BRI L — %G le, ZOVAT AIAFT AR
TUAREFMEEESE (OsPDS) & OsSBEIIb 41
EUTHRIMEAMER T D0 ATV TIERMER
SRS DK 20 %ETORTEDIIZ, A
FINIBD O BRI RBTRhRA L
DI EEARET S,
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53 T FES CRISPR/Cas9 OsHAKI1 Plant Journal Production of low-Cs+ 2017 92(1), 4 JRF- IR EFROFHO% TE ISP O [Nieves—Cor
rice plants by 3-56. T LOIFLENERE EORE AR > T dones M et
inactivation of the K+ %, 2011 SEDEFIZBIT DR HHOH T AL | al] Univ.
transporter OsHAK1 BEEED YT AAF L HBIAT A DRE ST H Montpellier
with the CRISPR-Cas HARDKDOAFEICKREEEL TND, AiFSE Montpellier
system TlL, CRISPR-Cas Y AT L& FI AL T T A TIUR
AF L EFHRSHELAVT DAT U NTUAR—H
—OsHAKL Z REHE LS E T RICB DY
T BAF L DEYIAZEREHS L2252 R
o AFRDME OsHAKL %56 B 7 E st
BRI BT 222D AAF L DBVIAA I
TR SRR 70 /8T A— S — %R LTZ, OsHAKI
TS BAF L ENNT AT FY KB
7203 OsHAKL 38RO L THIRNRED £
T AAF U ERRET DIRNEESI AB | REBIA A
HN=RBNGENDEBDND, HTEES D A
AA TR RS B O LHEE 72
FEBRTIE, OsHAKI #REZ KIAL7-AEMITAR &
BRI RB W THUE Y A DOPRIER K
U R LT, A EORERITFIE Bl TGS
NI TR i E R PET DRI D7
MHDHLAIRN,
54 ity AF CRISPR/Cas9 ? Molecular Genome-wide 2017 1009), 12 ABFZETlE sgRNA TA T TV —Zf->TaRzEs [LuY et al]
Plant Targeted Mutagenesis 42-1245. WCHEIB D7 ) A TOLE REANEHEDD Biogle
in Rice Using the FiEwBRF U, BRI AR~ T, BRER oo Te Genome
CRISPR/Cas9 System AT 91004 fHOZ RAKDFONT, Zhbid Editing
AXDIFFEE BT DA M@ IHAEAGT | Center
B AR —2r v 7 (NGS) DfERICED | Jiangsu
L INBOFES I 5541 fHOREMIZIWNT | Province H
ST 2326 8 OBYA A HERES VIZ, 20 [
FETRFFEE B FEA (R T D7D IO
IZbIGATED,
55 ity ? CRISPR/Cas9 ? Faming Zhuanli Method for improving 2017 CN 1069 CRISPR/Cas9 ¥ A7 L% F| L T RNA A /LA [Zhang T et
Shenqing RNA virus resistance 39317 A TdD CMV (TPt 2 R L7z, al.] South
of plant 2017071 China
1. Agricultural
Univ. H[EH
56 K4 A% CRISPR/Cpfl ? bioRxiv, Plant Precise insertion and 2017 1-16. Francisella novocida & Lachnospiraceae [Begemann
Biology guided editing of higher bacterium ND2006 7354354172 Cpfl (22T M B et al.]
plant genomes using HDRIZEDY—S T 4o 7 Ul in T N Benson Hill
Cpfl CRISPR T DR ZH T2, )70 Cofl ITA KDY | Biosystems
nucleases J AT gRNA HEHE O DNASRIOTFEAE | St. Louis
FCIEfEZRB AR TR AL ZL | AL S
WCindel ZRGFFE T2, ZHHO Cpfl 13>
7 NRER ORIV T — B I s — YT 1
TN LR T OFFADZ LN EL, 8 %72
72, ZIBO Cpfl DIFHEDESERT,
57 i ? CRISPR/Cas9 ? Faming Zhuanli | Construction and 2017 | CN 1068 ARV B RIRE RARL 200 [Jiang L et
Shenging application of vector 34341 A NI Z—IBHE S D, NUF 13 5 3R al.] China
for site—directed 2017061 NEPoTTBE—H— sgRNA, h T T Agricultural
mutation of gene 3. IF—Pil{s T, Cas9 5T, V7L DNA Y Univ.
Va7 —BHERRA L4 — Ik — 2 —%E
ip, ZONI =S TUMN R TIIC
2T, RO B REIMEEICL>TED
UTYINIEBICF I DD, ZHUCESThR
BRI 20D, F72, AR LI C gk
EREAEND,
58 | At ) CRISPR/Cas9 | 74h=1> | Nature Targeted 2017 | 8,1560 | BloymikoROMFELSEZ (HR) ZHERN [Filler H et

VHE— Communicatio recombination between 5. (22D, h=hDT7 gy B —E (PSYL) T al.]

(PSY1) ns homologous (BTACEREEANT HEHRAD R IR TET, Weizmann
chromosomes for HR 2% DNA ZARBEGIMrOEHEICE>THA | Inst. of
precise breeding in BIDFRNE S D3 S, CRISPR IZXFL T Science
tomato DD psyl MILBIR T LEZMEDHHE Rehovot A

NaEGLA~T A TEORY TIFEES T AL
VNIRRT O RS A LRI T L TRk
BN B T OBERUZULTEZS,
Fio, RO psyl b= b2 F{ALEF AR
Solanum pimpinellifolium OHEFE 235V TR
TREEL DNA ARSI S.
pimpinellifolium DX EEHAR TN TOIERT
DREIA ST,
59 it} A3 CRISPR/Cas9 CENH3 Faming Zhuanli Method for site— 2017 CN 1067 AFEI 1L CRISPR/ Cas9 HffiizdoTA %D [Shen Q et
Shenqing directed mutation of 55077 A CENH3 {5 112 FF B 7 B A AT 5 al.]
rice CENH3 gene by 2017053 F BRI 5, CENH3 [ZLo T/ &hdYe | Huazhi Rice
using CRISPR-CAS9 L. CARBR B ORI A RO IR O E R~ Bio-Tech
technology ST HZEN SN, Co., Ltd.
P
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60 iz A% CRISPR/Cas9 Yx=v/if | Faming Zhuanli | A method for 2017 | CN 1067 | AFBIFIAROY ==y VARG 4 [Yuan D et
PEAREER | Shenqing cultivating paddy rice 01818 A | CRISPR/Cas9 IZ&o> TIEAFL T, AR OMEMEAR | al.] Hunan
+ common genic male 2017052 foRita i 20k, Hybrid Rice
sterile line 4. Research
Center 1
61 | Aty A% CRISPR/Cpfl OsPDS, Plant Generation of 2017 | 15(6), 71 | CRISPR/Cpfl L AT AHAFDIERMEZIFRLT | [XuR et al]
OsBEL Biotechnology targeted mutant rice 3-717. EDLMEMRDIZDIZ, 2 DOFERIEL T OsPDS Anhui
Journal using a CRISPR-Cpfl L OsBEL G AR AT, 2 SOERIZIBWT | Academy of
system BhER (A RPHASIZ, F2, ZROOZER | Agricultural
IHBIRLTZ, Sciences
Hefei H[E
62 icL7] A% CRISPR/Cas9 Epidermal Plant Cell CRISPR-Cas9 and 2017 | 36(5), 74 | I EARFRFITEBNTRILOREA EIHIE [Yin X et al.]
N Patterning Reports CRISPR-Cpf1l 5-757. L T\ % Epidermal Patterning Factor like—9 International
CRISPR/Cpfl Factor mediated targeting of a (EPFL9) DA VY0l A FIZHBNT Rice
like-9 stomatal CRISPR/Cas9 & CRISPR-Cpf1 #ffiZzfli~T /v Research
(EPFL9) ® developmental gene 7Yz, AR R AN O L FIE, Cas9 % Inst.
AT EPFL9 in rice GERVREBEAEOE RGN EEIC Metro
ANy T2 #RFETEIRL, AEHEAVEOL R Manila 74
WO ZdD D KJILOEE 8 f5LL /&l D=0
1pols, ATE—F Y NI EVIh 0T,
CRISPR-LbCpf1 (Lachnospiracae /X777
Cpf1) b>TRIL OsEPFLY M f4 kL
7z, Cpfl THIR{EFHRENTET,
CRISPR-Cas9 THEHAV/Z ALK BRI AAL
~ERLTZ,
63 JiL7) rla=! CRISPR/Cas9 NtPIN4 Physiologia Analysis of Nicotiana 2017 160(2), 2 AW BLA72 PIN-FORMED (PIN) A —%3 [Xie X et al.]
Plantarum tabacum PIN genes 22-239. VRS LRI IE S L ORHTRIZIVTEL Zhengzhou
identifies NtPIN4 as a FRBITEY M ORAEDKE % 725 CA— | Tobacco
key regulator of XU OEEOFIENC EETHS, Ll #8 Research
axillary bud growth SIOFETOHDDORAEDR D PIN O#EENZS Inst. of
WIS EVIDIL TR, AT, 223 | CNTC
2L 2 DOMEOHIZINT PIN MBS 747~ | Zhengzhou
2o 23ADY ) LOFEHTPSPIN T 7Y —020 | HI[E
B DR F 23R E SH 7z, NtPING DFEBLEA
—H LS TEICHIEIE L TO DI EDVRIE
Sz, CRISPR-Cas9 Hiffi#f#5C NtPIN4 (2
DUWTOESREEED L, TO & T1 AR T A
DFOERNPREIRDEBN AR LT, LR
57T, NtPING (34— S ARAEL TRy i
DA e T DTt 2,
64 it} A CRISPR/Cas9 TTG1 Plant Cell Generation of stable 2017 36(6), 10 (5P E I IE O I A RTREIC T D DA = [Ryder P et
FxF Reports nulliplex autopolyploid 05-1008. ANTHHN, TRTCOBETFat—% v IT al.]
lines of Arabidopsis TR E B EHZ LICEE L L S D70 National
thaliana using W2, BRI DR TR REOfRAT Univ. of
CRISPR/Cas9 genome IERRE STz, RIFZEIL, T aA XX F |2 Ireland
editing BWTERAD 4 HEROERIKOZHKEEN Galway 74
LETMAT, SBIT, AERE 2 5k Ry 27 | VTR
TR TE =Sy T A T LD R
OS2 R A LTz, TTGI 570
JIIT I NRNLR T EAED T
CRISPR/Cas9 ¥ A7 L&A~ T, REHEEED
FATIIE RS 4 (RO A RS ZFITBN
THEBEENDZ LAV LT,
65 L7 Sz CRISPR/Cas9 NtNAC096 Faming Zhuanli | Application of tobacco 2017 CN 1064 2320 NAC096 #r & /n—=7 1T, % [Guo Y et
Shenqing NACO096 gene for 80067 A DEHIHEREE T <5, CRISPR/Cas9 H{iia al.] Tobacco
controlling tobacco 2017030 {E-TNAC096 % /7T U5, AFEHITH Research
aging 8. RaADEACEGIET D 5 AR T D, Inst. of
Chinese
Academy of
Agricultural
Sciences 1
66 | MW #AX_ | CRISPR/Cpfl | FAD2 /<51 | Nature CRISPR/Cpfl- 2017 | 8, 14406 | Cpfl X ~VEEAE MR G- £/213/0% | [Kim H et
oA 7', AOC Communicatio mediated DNA-free AT crRNA DX A R ET T B A D& i) al.] Inst. for
ns plant genome editing LHEEL -7 b TA RO EEE LT D, Basic
BT AT LD T A—T = Science
TRRATINS , ZAXD FAD2 23507 LB AT 2 Daejeon
2330 AOC IZERNFHES N ZLpvRash
7z, SpCas9 L1357~ T, Cpfl ITARAIHAL T
WCERRIRRXIV AT RORREFE LT, F AR
DG ) MR THHER A7 22— NI
BNTELOER ISR oTz,
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67 | W “1%.> | CRISPR/Cpfl | 4 >OMsz | Nature Plants | A CRISPR-Cpfl 2017 | 3(3), 170 | - RNA RUAG—¥ [l 70E—H—FBlo A | [Tang X et
aAX) |t 1174 system for efficient 18. T L& f#i5 T, Acidaminococcus sp.  BV3L6 al.] Univ. of
R genome editing and (As)& Lachnospiraceae bacterium ND2006 (Lb) Electronic
transcriptional \ZHI3k$ 5 Cpfl OIFEMEA Tl 45, Lb Science and
repression in plants Cpfl iFA R TO NIV AV == ZHEIZHV T4 | Technology
DOMSEUTZFALIZIB O TIEIE 100 %DO%hERT of China
2% AL DE R A Eo T, Y aAXF AT Chengdu
BT As Cpfl & Lb Cpfl ZHEOHHI D78
25T, miR159b DHEFZ 10 {5 LA Ed S8
7o
68 | fi4y rAX | SpCas9, ? Scientific MISSA 2.0: an updated | 2017 | 7,41993 | 2FEELL LD CRISPR/Cas9 AT LZ&Afi>TH | [Zhang HY
F RS SaCas9 Reports synthetic biology BOBIR AL RE RO DN TE et al.] China
toolbox for assembly of 5. Ll ZHHD Y AT MO TITIE Agricultural
orthogonal TR ROV — Xy NN ETHD, 22T Univ.
CRISPR/Cas systems 1%, %4 CRISPR/Cas ¥ AT LADHLIILTD Beijing 1
TR SN — A%y N ThD
MISSA 2.0 (multiple-round in vivo site-specific
assembly 2.0) ZFL# T %, FEIX, HBAIDOTT
AIR R6K IZHSN 22 AT AL BIEAHN
Wn—= VAR OTTAINRK2 125
WEHTLWE R — R ¥ = A7 2% PAFEL
2o KIGHH DY tafds i ~H 5> DNA W7 f ZAH
EAAGEE: L (P iy ot N bl bt
MISEBRFEI T DT vV ey svnf XS
RS ZEHZEIZLSTMISSA 2.0 DA EhMEEfife
LTz, RIT, RK2IZHI3K S5 MISSA 2.0 K- —
RYZ—DIENTa—= 7T, SpCas9
& SaCas9 &5 tr 2 20 CRISPR/Cas ¥ AT LD
FAASLCENEEL T, ZNBDOYV AT LEFFOR
FUAY ==y Y RO VERR AR T 52 LA E
BIL 72, R, 2 LA kO CRISPR/Cas9 A
T BIIEASNZANF Ty ZDT ) MREIC
BT, FARDOE REDFITB WV TRER
AR T D LR T,
69 iz A% CRISPR/Cas9 miRNA & | Faming Zhuanli | Method of rice miRNA 2017 | CN 1063 | AFEBIEA K0 miRNA OL KA1 5% [Zhou J et
I Shenging directional knockout 67435 A BR$ 5, ZOJEIE 1 20 miRNA % />27 | al.] Univ. of
by CRISPR-Cas9 2017020 Tk, B5D miRNA % /2777 h, miRNA D K& | Electronic
system 1. TeWi & /7 7 N§ % CRISPR-Cas9 O J5 k% Science and
LTI TS BID, ZDHIEIE. / Technology
I T INDI DD S —%EEL T, A | of China H!
RDOHVANEALT, A7) —=2 7 LTA*
@ miRNA ZE K ZAFLBERE DRSNS,
70 piit} AF CRISPR/Cas9 ? Molecular Generation of Targeted 2017 10(3), 52 SFVUTFTIF—BEYTIN T arT—F [LiJetal]
Plant Point Mutations in 6-529. B A A @& S 72 nCas) 2 ~7oARIZH1T | Chinese
Rice by a Modified HH—IF T4 TN KD BHGSRE R OVEREH | Academy of
CRISPR/Cas9 System E45, Agricultural
Sciences
(CAAS)
Beijing
71 piit} AF CRISPR/Cas9 ? Molecular Precise Editing of a 2017 10(3), 52 CRISPR/Cas9 &7k APOBEC1 %fi~>TA 1D [LuYetal]
Plant Target Base in the 3-525. 7 ) B ORI B IR ISR 50 AT A Chinese
Rice Genome Using a P LT, WL IR R EE o R A M Academy of
Modified 57212 DNA 7 )=y 7 — BRIzl Sciences
CRISPR/Cas9 System 7 Shanghai H1
72 L7 Any CRISPR/Cas9 phytoene Plant Cell Efficient 2017 36(3), 39 A0 phytoene desaturase (CIPDS) % [Tian S et
desaturase Reports CRISPR/Cas9-based 9-406. CRISPR/Cas9 v AT A&~ TH / AmELT-, al.] National
(CIPDS) gene knockout in VAT 2R AR DT b T T ARDEER Engineering
watermelon HALICIRB W TR A FII IR KN &=, §7_T Research
DITUAY ==y Aa % CIPDS D2 R Center for
B 7 AEEDZIFRIT 100 %THY, PR E Vegetables
B AZOT N ) DERBINE R U, Beijing H
sgRNA FLFIIZ @\ ARIE A RO B T <5
L AT Iy MERITIROBL,
CRISPR/Cas9 AT Lo TARL T /v T
UMERMEND,
73 ict7] TEAX CRISPR/Cas9 VAEDZ2N Plant Journal The Arabidopsis UDP- 2017 89(1), 85 2 ODYAARFAF DI VAL VT AT 2T [LiPetal]
FRF FUAT =T glycosyltransferases -103. —Pilfs 7 UGTT9B2, UGTTIB3 [F2&M/, Hi. Shandong
—t UGT79B2 and 79B3, FIEDAN AE G ol 2 22T AL Univ.
UGTT79B2, contribute to cold, salt L AZ L THliKFE CEH LML LT, Jinan HH[E
UGTT79B3 and drought stress UGT79B2/B3 Di il BT KIR /2 & DAR &
tolerance via \ZxpF DA RE RS, — 5T,
modulating RNAi & CRISPR-Cas9 kMg CTESILZ
anthocyanin ugt79b2/b3 T EA BAKIIA FER SR T
accumulation FOEESEED ST, UGTTIBZ L T9B3 1377
M7= TN NG AT 2T —BEL T
FEENT, CBRL IZ X~ THIfHIEN T, 7o b T
= OEREME T DL THAEYEN
IRAN AN DN E 52 DT LR LTz,
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CRISPR/Cas9

6 BHOELS
T

Plant Journal

Generation of
chromosomal deletions
in dicotyledonous
plants employing a
user—friendly genome
editing toolkit

2017

89(1), 1
55-168.

CRISPR/Cas9 ¥ AT L&~ /L F FL w7 A TH]
FAL T, o7 F48abvaf ) X0 6
fEDBAR T EI BV TRAZT DY AR D KK
EFHE LTz, W5 ORICBE W TN R AR S
SHERSNDZENBIZESNT, RROREIHN
WX DL T I 52 EARIET 5, 100 bp
PAF O/NSIR R RAFAR LA IT7 4732 TO 4]
LiaA IR T2 EHIZBOTEE TR
Hi&HTZ, 120 kb ECORBI TIRIRENDH K
RITmAXF RIS E TlRE T, Eis
F I TR —RHE—R DNA 7o E DA et sr
R DF AT DIRINDIESD,

[Ordon J et
al.] Martin
Luther Univ.
Halle KA

75

i-t7]

vrAX
F RS

CRISPR/Cas9

L IN AN
+5C-UE
—}/DRE #f
[SSES
(CBF1,
CBF2,
CBF3)

Frontiers in
plant science

Accession-Dependent

CBF Gene Deletion by
CRISPR/Cas System in
Arabidopsis

2017

8, 1910.

3 DD B A X K F accession [Col-0,
Ler, AR RIZRET % RD29A 7' —4—(C
BREhES DALY T 25— BUR—2—% 5T C24
accession (C24RDLUC) JIZ#\ T CRISPR/Cas
D) IREED BN Ll LT, il D725
2, FEIMIZSOET % C-UE—b/DRE f5 & K+
(CBF) 4% )IZ#®ATZ, CBF1, CBF2, CBF3
R TIZIE AR AL 7TV 7 Lt IZ I
THERE S 2 BRI G K 1L U CERML7-HEHE
LT 4 FYetafho FICE I E T, =
B0 CBF s 3ok TRl T %
DT AR BN o T HZEFA cbf123
EVEHZLIIRATHETHD, £ T,
CRISPR/Cas > —/L%{#i57C cbfl 23 2 kA E
>TC, BipHiuAXFZXF accession (ZFITD
) ISR DR A LS D LT, Ler
73 CRISPR/Cas [ZR DR KITH L Tho &b I
FWEH-TTLE T2 HAICB W Tl B K&
DIDH 2 EB K572, C24RDLUC 1 T1 AR
TR T RRMBBEES NI LET20T T2 1280
THIVY CBF123 AR DBHEZ R LTZ,
C24RDLUC /3y 277 RIZB W T HLEES U
7= cbf123 Z8 JL4A 1% CBF1, CBF2, CBF3 {1
LR RTEDRBUR RO EHARL AT
T CBF M)A 7 O R BT LT,

[Cho S et
al.] Sogang
Univ. Seoul
it EE,
[, KE

76

fiti#

%

CRISPR/Cas9

OsPsbS1

Frontiers in
plant science

Genetic Architecture
of Natural Variation in
Rice
Nonphotochemical
Quenching Capacity
Revealed by Genome—
Wide Association
Study

2017

8, 1773.

FALZARLF LRI (NPG) 12> TH RS
D SN ORI O30 FE LA P fE
7R AAERF T 5 2 LB TR R B2
Ref=3, 529 FEDA 1D accession Z{H->TNPQ
HEN DI DY ) ZTA R BT 4T 72,
OsPsbS1 13RI ST, 2 MOk
DRIFEDOAEE D 40 %L EEFHIIL T, H£H
HORENZ KT 5T RTD 3 DO~V
LMW TR TR E R R A T
JECHHIENFEHS NIz, PsbS1 Ho I E D
B 313 FE L RAF S 41T D, OsPsbS1 RNAI
A& CRISPR/Cas9 28 8AKIE NPQ A K XL
P Lz, OsPsbS1 1dA ROkt DR C 45
My CHRSFEBLY 5,

[Wang Q et
al.]
Huazhong
Agricultural
Univ.fth
Wuhan

7

fiiL7]

CRISPR/Cas9

Plant & cell
physiology

In Planta Processing of
the SpCas9-gRNA
Complex

2017

58(11),
1857-18
67.

M4 CRISPR/Cas9 AT L& F 5L EIC
gRNA DB AT Sz 12— BRI D i
% RNA RY 27—+ (pol) Il {TE T VA LIS T
135 VRS RBTUeU, E72, pol 1T
AT IRERET D gRNA (22572 I aty
T AT R AUER DA ARBFZE T,
F5572 RNA 70wy Vo 7Y AT M LR
. BERERN7R gRNA 73 SpCas9 #2737 B LAt
DNAENED RNA IS AT 25l > TR EL
Tty S ENSILE TR T, FEHh DV A
FALTIE 1 20 pol Il FuE—4—%{fi~T 1
>0 RNA LT SpCas9 & gRNA #HRG.EH 5,
FBRREHT2 SpCas9 o /R B2 RNA Ik
B TET, RH72 RNA BLFNIH# O RNA 71
Ty TV AT AMCE o TRESIT, BEHER
72 SpCas9-gRNA A KA T2, ZDH 1k
AT e EDY—F T4 IS HETE N
DINRIFA IR T 100 SETORHRPES
iz,

[Mikami M
et al.]
Yokohama
City Univ.
Figefh A
A

78

L7

A=

CRISPR/Cas9

Bio—Protocol

Use of geminivirus for
delivery of
CRISPR/Cas9
components to tobacco
by agro—infiltration

2017

7(7), e22
09/1-e2
209/17.

CRISPR/Cas9 VAT LZEFI A LI D ) 2

WREEDT-0OIZT ANV 2% T gRNA O EES
AT Nk 35, OB, FHCT ey

T D TR i L R A~

gRNA Z IR FES BT OFHFROD BT L2 R
T %,

[YinKetal.]
Tsinghua
Univ.
Beijing 4
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AT
79 i-t7] vrAX CRISPR/Cas9 AtPAP1, Methods in Multiplexed 2017 1629, 1 CRISPR-dCas9 ¥ A7 =7 =/ ¥ —iiffiilt{s % [Lowder L. G
bz AtCSTF64 molecular Transcriptional 67-184. 721% CRISPR A THzB K- (CRISPR-ATF) &L et al.] Fast
biology Activation or THBNDYDOEHTOHEHDT=HIZ, in vivo T Carolina
Repression in Plants W OBIEAHBAFE T D720 OH LS Univ.,
Using CRISPR-dCas9~ RIS IS IR Te, s T AE Greenville
Based Systems Lk I N O b — 7 O EAEF O K[
DT DICINED FRUIFIA I ThD,
#5— b0 CRISPR-ATE (%, dCas9 %2728
DBEH DGR FARPER A2 (VP64) F 1Tl K
A4 (SRDX) LB & TV % dCas9-CRISPR
VAT LT B, BRDF AT dCas9-T7 =75
—Rh &S I HY CRISPR gRNA %41 L il
(BRI = L& R IRIZ IV T
BEOL L ORBZHHEIC&D, Z2TRT
Tk —)EraA XF X FIZEBVT AtPAPL
ZAEMALL T AtCSTR64 Z 3|35 7=b ORfl
RFENETHD, ZOFara—E, ~ L F T
/A0 CRISPR-Cas9 # G-l AN 7 D
faLra—= T ERNFEIT Db ORI
DFEY) CRISPR Y —)LiR w7 A% AH9,
80 | 4y TRy CRISPR/Cas9 | 74bhx 7 | PloS one CRISPR/Cas9- 2017 | 12(5), €0 | TRIRMET AL DFBELTHERIEY T | [Nakajima |
HFaT— mediated targeted 177966. HDHH, BIEE TS/ AREM TS et al.]
¥ (VvPDS) mutagenesis in grape IHFEAE RN, ABFZE T, 7 RIZBWT National
CRISPR/Cas9 v AT L&~ TDL—4 T4 | Agriculture
TN LD EFE NN LI em it 32, 7 and Food
AR T F 2T —8 (VWPDS) S5 251 Research
&L7= sgRNA FEBla L ARF 7 e L |2 Cas9 & Organizatio
Bl ARG I NCIROD SV A% T B ST n, Tsukuba
LELTNE ) DL FF OS5 ftl AA
Bz, DNA 3 —2 v 7 ko TR
PCERASEASN TSI LA TR LT, 2
FUHRO RS THWEEIZB W TRz
72
81 it} ? CRISPR/Cpfl ? Trends in plant | CRISPR-Cpfl: A New 2017 22(7), 5 Prevotella & Francisella (2 3#3% Cpfl 1% [Zaidi SS E
science Tool for Plant Genome 50-553. CRISPR-Cas9 J0b2h =00 Bk A< | HE Aetal]
Editing NZIEL i T& S, Cpfl 12 DNA Zf#ido72u V4 | National
J BEREEE G D TRHHRD RN MFEOT0 Inst. for
DFLNY—)LEL TR LT, Biotechnolo
gy and
Genetic
Engineering
(NIBGE),
Faisalabad,
v
82 ) A CRISPR/Cas9 ? Plant Cell A Split Staphylococcus 2017 | 58(4), EEDBDL S HTRT DI RS [Kaya H et
ITFH Physiology aureus Cas9 as a 643-649 BNLEENID 2 DORTEME M o2 al.] National
Rz Compact Genome~ B BT D8 Ty ENERIRS R B D Agriculture
Editing Tool in Plants TEVEZ I C & TR G AL A/ NS TED, A and Food
HFZECld Staphylococcus aureus Cas9 (SaCas9) Research
I EITET, 77anI 70 bbR S Organizatio
7253 EIL T2 SaCas9 [T~ P37 F 4322880 n Tsukuba
TH—=G T4 VL IHEREFHCELHILE | 1 AAR
7%, SaCas9 (3 SpCas9 KVH/IS<T, AEFIL
7z SaCas9 (A DY /) MFE DT D
CRISPR/Cas9 &L Tht/NTibd, 2 DO G
R D5EILT- SaCas9 137 ) AREDIEMEE
RL, £D 1 DOIEMEIE2E D SaCas9 LIFIFE A
UiZole, WD AN ARG B —FeffioT= oy EIL
7= SaCas9 Y AT AET ) A~OEDIAF DR
WY ) MO T OF R — NV ThD
ZEAETRMET LR ROMFONT, EILT
SaCas9 (% CRISPR/Cas9 (2&5%7 / AREEDTE
PEAA ML 3V N TIRER 2D Z2 IS
T 272 OWHERIRE N 03 D,
83 | 4 ey CRISPR/Cas9 | SIAA9 Scientific Rapid breeding of 2017 | 7(1), 507 | FEISFHOMEDOE LR, B2 ) [Ueta R et
reports parthenocarpic tomato S L SARIRPERED B DT D J O al.]
plants using LB ICHERMEE THDH, 22T, Tokushima
CRISPR/Cas9 CRISPR/Cas9 AT L&~ CHAREET DM | Univ.
~MEAEDTZD OB RO AZFEN] 5, HA Tokushima
b E a9 D EERRIR T ThD SIAAI 1T fi A
IRAIIAL LT 100 %ETORFET TO HEALIZ
7 A N 5728012 CRISPR/Cas9 VAT bk
Fe Uiz, B2 H 253 F L7 gRNA 25 &,
7L MERDHES NN T —
Ty T OFEFTCRUIS, FELTS
B RARITIED I REF 2 AL 3 > TR
DIRNRINTET, yBELI TLHRUIIAREEE
BVEDZE R BT TR R B A R LT,
ZOHFEFZL DM THAREET D~
VEDT=DITIG A TEDB LR,
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vrAX
FRF

CRISPR/Cas9

TRANSPAR
ENT
TESTA4
(TT4) itfs
F ko3>
DR DR
T

Methods in
molecular
biology

Rapid Construction of
Multiplexed CRISPR-
Cas9 Systems for Plant
Genome Editing

2017

1578, 29
1-307.

ABFFETIL, <V F F Ly 2 A CRISPR-Cas9 %
fiio> Ty rAXFZXF D TRANSPARENT
TESTA4 (TT4) R+ L 3 DRI D5+
WU CIRIRE DS — 7 T 4 T ZATIRY T2tb D
FE72 7 ha— L O CHAR 22 R —
b5, BT nA XS XF 0 1 SOliR
F EOEROBR AR ET D08, AT
TECHL ORI I DI ORYA - F 135t
SEEAR T AAERICTED, T rba— LS
DFSIAES T, gRNA DOF%FHE Golden
Gate 711—=17'L~/LFH Ak Gateway LR
Wz A Ao THRALH 72T — DNARY Z— L
DEREESEDLHIEETY LTS,

[Lowder L. et
al.] Univ. of
Maryland,
Greenville

KIE

85

iCE?]

vrAX
FRF

CRISPR/Cas9

Frontiers in
plant science

An Efficient Visual
Screen for
CRISPR/Cas9 Activity
in Arabidopsis thaliana

2017

8, 39.

ARFFETITIR T IR BLT 2 Casd BB FA T
7 DNA 74 —~TE D sgRNA ElF%7m—
VT T HIDIAER DRI B — VAT Nkt
Uiz, ZORIH—%fH-7T in vivo T Cas9 12L&
DR TR B 5720 0 2 SO D~
— 7 —"Céh% BIALAPHOS RESISTANCE (BAR)
& GLABROUSI (GL1) O AT A 7=, BAR
137NV ARy 2= b DIt % 5 2 TIEDER ~
—H—ELTELEDND, GL1 [ZBIRZER D
I E TdhD, 7L —LY 7R TAELT BAR
DXVRESLIRAR T OFRER A9 D R LR T
O Cas9 (AN SNDIUAFHREIC LD Y
RSN =X H L O E B T-H LTz, <
ZEIZ, ZNHOREY H D BAR D3 RO L7550
PROHIRAASY VAR R b DY AT BERT
DI AAREL TV LFAEEITH AL CTT,
Cas9 [N SNDAE T-HRE 2B 5720
D~—7—LL T BAR [T &7 2 &4 FAE T
SRR %, Cas9 Zffi> THEDT-0IZ GLL it
BAHEL—T T4 T T HE N EI
FERIIEE DR LWL HBITE DL
BURZARMES 5, AT L7 T1 RO 50 %It A
FIRFBROFFRENED OEIHET T3 A
BV CRERITREEG O & B T
Tro YEARXFAFITEBNT Cas9 IHENEND
A PR AT L Tk 9757212 GL1
DE— T4 7 NG T LRAEITIRR
T2

[Hahn F et

al.] Heinrich
Heine Univ.
Duesseldorf

L KA
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i-L7]

THA

CRISPR/Cas9

A==t

R — =4~
LV yE—F
-B(DFR-B)

Scientific
Reports

CRISPR/Cas9-
mediated mutagenesis
of the dihydroflavonol—
4-reductase-B (DFR-
B) locus in the
Japanese morning glory
Ipomoea (Pharbitis) nil

2017

7(1), 10
028.

CRISPR/Cas9 a7 WA AL, 7
M T SRR DR BT TR ) — -4~
L& 74 —¥-B(DFR-B) #HEM)E s T-£ L T
WIZe 7T I TIY NS S AT B nff
\Z R ARG B OIS DDA L) B 22
SNz, 32 DT AY 2=y Zfli D o> 24
(75 %) 1 2 D OX LR - CHERIBALICZE
BN TT U T =0 DM IRNEAVIERT
&z, ZROOERIT I F TS0
indel 7257z, ZOHFFEIL CRISPR/Cas9 H1fi4
o TEEMPOIEDOEIEX IR DOWE
T,

[Watanabe
K et al.]
Univ. of
Tsukuba
Tsukuba
HA

87

Liit7]

AN
vEAX
F RS

CRISPR/Cas9

PtoMYB170

Tree
Physiology

PtoMYB170 positively
regulates lignin
deposition during wood
formation in poplar and
confers drought
tolerance in transgenic
Arabidopsis

2017

37(12), 1
713-172
6.

RTTZOAEGROKECTRE CHLEMESN
TODEEGRFIIRESND, ARFFETIE, &
LTS5 D PtoMYB216 & L3
BUY = OEREETIE > ~OIEZ TR
FESITME OBREZ R | ME AR T Ih5
HEES N85 7T D PloMYB170 2
T %, PtoMYB170 (F45\ HEE AT Ok Tt
ATHRBLT D, NTUAY 2=y VR T FHEW T
PtoMYB170 BRI BISE DL, B AL g
L CROIROWARBE LA & TRz BV TEY
JEW T REENTETZ, —J5 T, CRISPR/Cas9 %
> THEST- PtoMYBL70 D% B3V 7 =2 D
BEGHO T, JVELDLKTOBNTZARTOREL
TN ole, —RPEDOFBLO T,
PtoMYB170 13U2 =2 D4 & AR5 T DR BL
AR RAITTEME(LL T, PloMYB216 OFgREL —
D LEFEWILTZ, LinL, GUS Yeta7 vt
AMB, PLoMYB170 (ZhT AP 2= 7 mA R
F R OFLD A TR FRANFEBLL TODHH3,
PLoMYB216 1329 TIHARNZENHBNTA -
720 S EARFAFITHT S PtoMYB170 0 S fil
FEBLUL, BT CRALO B RS T
KEIH DR ThT LAY == VR A
TFAEDIZMHEZ2Y | PoMYB216 &35 7e %1%
E|e POl LB RL TS,

[Xu C et al.]
Southwest
Univ.
Chongging
Gy
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CRISPR/Cas9

[N 3
BIANA
(TYLCV) 7
VANGIOTIN
Wes g
BEL7Uh
— B

bioRxiv, Plant
Biology

Engineering resistance
against Tomato yellow
leaf curl virus via the
CRISPR/Cas9 system
in tomato

2017

1-18.

FABIIARYIT F A a b MT
CRISPR/Cas9 ¥ A7 L& i L Th~ M L3
BIANA(TYLCV) T3 T D)% 52 72,
TYLCV 7 W DA R B eV T S —
B FEARE T DL ED NI A LR
TYWHEET, AT ==y ZRiIC T
TYLCV DNA %/ ADEFEN /NS e o Tz, R
PITFH Al O ORIz T
CRISPR/Cas9 |2 &2 G I XTEHEDYE\ Mz, oD
EWNZH\ThH CRISPR/Cas9 ¥ AT L fH~T
— O EITEEDREYET A VA DB
a2 52 HZENTELMLLIR,

[Tashkandi
M et al.]
King
Abdullah
Univ. of
Science and
Technology
Thuwal 477
CTIET

89

i-t7]

vrAX
F RS

CRISPR/Cas9

bioRxiv,
Molecular
Biology

High-frequency off~
target mutagenesis
induced by
CRISPR/Cas9 in
Arabidopsis and its
prevention by
improving specificity of
the tools

2017

1-27.

RARFAFOEEED T1 AT
CRISPR/Cas9 |2k Tl Eno A7 4 —4 b
EROBEFFREIOEDRVE NI EE R T,
F7H—5 N RIT T2 AR TEBLITEL 25T
LHRT, ATE—T N REDToIZ 2 2
DRI A AL Tl LTz, b, Cas9 %
EFERVEREAMICHEET 272012
mCherry #&y b8 ALTZZ & @S IR B
732 SpCas9 2SO T2, J60 sgRNA O
JEEDH tRNA L RIRORE A 1 IRE O ZhHE
R BICSET D, 8 A s R LD SpCas9
A RARL T B ST tRNA-sgRNA DA ik
ZRLAE DR TREDODRE W=, WIS
SR SpCas9 28 SLIRIT R RAE R A ik
Frd 270l AR IS @O FEBLL ~ L2 3
sK+%, CRISPR/Cas9 (2L HUINHRALIC
T-DNA 3BT A SIS Z & R LT,

[Zhang Q et
al.] China
Agricultural
Univ.
Beijing

90

fiti#

vrAX
FAF

CRISPR/Cas9

CLV3,
CLE40,
CLE44

Plant and Cell
Physiology

A collection of mutants
for CLE-peptide—
encoding genes in
Arabidopsis generated
by CRISPR/Cas9—
mediated gene
targeting

2017

58(11), 1
848-185
6.

Wi Tlk CLAVATA3/EMBRYO
SURROUNDING REGION (CLE) X7 FREZ 0D
ZRRITAETEER Ok 2 72 HE IC ML ThdH e
EZHND, ZOEBHEIIEGRHSNLTND
B, KEBS D CLE X7 F R IIHERERYIZE72 R
ESHTVRYY, YT FEAGR DINSIRT
FRED— R DA OIFFED R E /M
1, WG T AV ISV IC AT TE DI A T
RUERIROB NI RESNHZETHD,
CRISPR/Cas9 (2Bt SR T2 —5 v T4
U BBETF ORESICHEbLPEE ORI
TACH =T AL VLD EREAENDDT,
ZOREE IR DAL R N D, AR
Z2CIL, CLE XFFREa—R$ D8 n 0
SO RMAEAERL L T2, BITIAERLTZ clvd &
cled0 22 KT, ZNENIEDTA -y ZHHkE
O ZHRRI B VTR S 7= KRBV A 5]
U7z, FLEEORE JIZ, CRISPR/Cas9 (2~ Thlt
NENDBBTH—T T4 T NS R T
WL CHIRUR T O A I ThH T La R
9, tracheary elements differentiation inhibitory
factor (TDIF) &1 —R§ 5L E 2 bivd CLEA4
VT DTNV R W35, CLE44 13k
FROFBECHGTHILERT, Z2RT
ZEWEIRIY CLE X7 FROILA5[HEICH H
7259,

[Yamaguchi
Y et al.]
Kumamoto
Univ.
Kumamoto

EES

91

(L7

A
Fey 7
PEa

CRISPR/Cas9

CsDGATI,
CsPDAT1

Plant and Cell
Physiology

Simultaneous
targeting of multiple
gene homeologs to
alter seed oil
production in Camelina
sativa

2017

58(7), 12
60-1267.

ROREADIZ HOR S5 A A SR T AV S+
TR GG HRE T, S0k
T B EAM OIS 7R En R A £
PET B2 OFARI A S LTS, LsL, 1
DALY DEFELRIRY HI2DITIE, S kD
B DOFEBUINZ THBOILELLAH K T- (5%
FDBEA DT T (CNFEEDREHETEED
T LB THD, AV VTR b 6
RO ) 2EFFHODOT, 3HETORME TR
ERSMEEOMRTEEZT—RT20T, N
TEVED A G IR IR A B 2 D LT L, 3 fH D
AERZIZIAOR SN Z RS 5 eRNA Za%at
LT AR ORETF-OR T L7 Y r—L
(TAG) A RIC T %72 CsDGATL & CsPDAT] it
(GEFO 3D RTORERS |[TEREEANT D
CRISPR,Cas9¥ AT LADHREN %G T %, b
TUAY ==y TR ORI
CsDGAT1 £721% CsPDAT1 D45 % DRERZ 1%
BHOERIZLS>TEZLNTEY, #@isiT
PAZN 2o TODZEBI BN T,
CsDGAT1 33508 CsPDATL D i %2 —4 v
AT Ui OIS 1, LIELIE
HEATLDNTE T, SBIC IFE O3
5. L DOFRMITIMO BOW~ 7=, NEliEE O
OB DT H AT HENABNT
. FOMOLEARICE T ARSIz R
T-OEEIE—ET 5,

[Aznar-Mor
eno J A
etal.]
Kansas
State Univ.
Manhattan
*k
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FXF

CRISPR/Cas9

PHYTOENE
DESATURA
SE 3.
AGAMOUS
. buO
POLLEN,
Tva—)L
Ji oK SR

Plant and Cell
Physiology

pKAMA-ITACHI
vectors for highly
efficient
CRISPR/Cas9—
mediated gene
knockout in
Arabidopsis thaliana

2017

58(1), 46
—56.

HIZ 33155 CRISPR/Cas9 D7z D3 A F)—
NI Z— RIS B B %, ARFTF
FETIL, ¥ RARXF R F I35 CRISPR/Cas9
DFE=DITH LRSIz, BOBIR DR 4 —
Cdr% pKAMA-ITACHI Red (pKIR) #7753, =
FUE, Cas9 ZBRENT 5728 D RIBOSOMAL
PROTEIN S5A (RPS5A) %% Te, RPS5A 711
—2 =L, IR D A o oy A R A
G TATORAEDBRE TRV E 7R 3B
AR5, T1 HEARICISWTEZ pKIR 1
PHYTOENE DESATURASE 3, AGAMOUS,
DUO POLLEN (28 W\ TRV R B AFHEL
720 PKIR IZE - TREES DA BRI T1 D
AR R IV CEIERD, iz, v
OMDFAETIE 100 %D T2 AT La—L
ik DL FEBUNAFD | pKIR 135
JHE AR E S HI LA R T, pKIR D
Yo~ — T —EFEH T D T2 A BROBRZEIC
£oT, Cas9 ZEEe\ T2 LR ZE -,

[Tsutsui H
et al.]
Nagoya
Univ.

Nagoya H

93

icL7] EFAS

TALEN,
CRISPR/Cas9

Methods in
Molecular
Biology

Targeted mutagenesis
in hexaploid bread
wheat using the
TALEN and CRISPR
/Cas systems

2017

1679, 1
69-185.

TALEN & CRISPR/Cas9 ¥ A7 Adfifae’—
FE 1 A — DB F AR ETHZ LI Lo
TRLFITBO CTHERER IO S I LA 1
AAEDTDITfE DI TE T, AFZETIE, 2 2
DDYAT Do TALX DY ) NAEHTH
oo T aba— L ERET D, TOT aha—
JUiE, TALEN & CRISPR/Cas9 OHERYERAL DR
B ENLOMLE, T T IANTOEIEDFE
i, R DO E st L B DRI ) — =2 T
e,

[Wang Y et
al] KE

94

Hitid) TEAR

FRF

CRISPR/Cas9

Methods in
Molecular
Biology

Use of the Cas9
orthologs from
Streptococcus
thermophilus and
Staphylococcus aureus
for non-homologous
end—joining mediated
site—specific
mutagenesis in
Arabidopsis thaliana

2017

1669, 36
5-376.

AFIETIL, v aAXF AT F D4 —7 T
ALV NHE I SN DA R OEADT
¥HIZ Streptococcus thermophilus &
Staphylococcus aureus (ZH1383% 2 20 Cas9
DA NI DISAETTE T, 2 >OA N Ym
TNZONWT, FESNIZERORFEDO ROEIR
WRENTZ, ZRBHDA Va7 % SpCas9 L0
INELL PAM 8572 TR MDY ) b T
BV TN BRI DT OV — L Tlod,

[Steinert J
et al]

95

| A%

CRISPR/Cas9

OsFH15

Scientific
Reports

OsFH15, a class [
formin, interacts with
microfilaments and
microtubules to
regulate grain size via
affecting cell expansion
in rice

2017

7(1), 1-1
4.

KO RESITIRE DD 5 BRI THY
INEOIE DRESIZE S TEICHIREND, L
MU INFEDIMNE DR ESHBE OIS
DINTEEAL BN TOZRN, ABFZETIE, A
FRDITA LD formin Z>737'E TihD OsFH15
DL NEORESERIHTEHIEE ML
7=, OsFH15-Cas9 & OsFH15-RNAi 25 B {41187
AL LT, MO RS SR, SMEFION
B O TRV NS TRV NS o T,
XTHRAYIZ, OsFH15 Z i EI s Bl w -k L,
F B E AU NE (MTs) E7 7 F L ARHE (AFs)
2] nedllar U NBUPN-2ax i ok Seo P N-143 /N
o7, OsFHI5 1% AFs & MTs ZHilfEl+ 52
LIZE > THITIOIERICRE L CRORESE
il NS e S AN 7 Fa (o Ly b
ZARBFIEITREA L 72,

[Sun T et
al.] Beijing
Normal
University
Beijing

96

FEw) ?

CRISPR/Cas9

W75 —
A4
IVADIE
EO2av4
DA—RHH
Ik

bioRxiv, Plant
Biology

CRISPR/Cas9-
mediated resistance to
cauliflower mosaic
virus

2017

1-25.

HEHGRART (R MR T) 2RI L TV AT
VA2 ERT 50T, BRERO T
b R RT% BT HNLH, ZHo AR R
Pl k> TERES NS, FAElE, CRISPR/Cas9
VAT DS TIANADINEL 730 DL
BN~ NTFF LI ADE—5 T A T % T D
ZET STLNAYA N A THH I T TT—F
ATTANA(CaMV) I[ZFROTHPEAS TEHZ L%
FEIT %, EHIT, sIRNA MAEPESILC, ZD K
5373 sgRNA @ 3K~ B 7SN T, 1%
Do DTSy IR AA A — B~y
JEND, UL, Cas9 BIEFELZRN SN
RNDT, ZIHD siRNA 75 CaMV i D F
ZHT2HT O TIERN, WLKODDITIVAY 2=
VR DY U= 32BN T, AR Ry
D= — R ORI T Cas9 (28> T
IS DNA DI & — B L7 R KR &=
IHHRADEE TODIRES LT AV D BLER
SNz, ZNBORESNTIMEL I H TS
SOBEITFHRO PN T HVEE THRREL 22
W, YL TN T A = ZRE S B AT
OIS S RIS T, 2B ORES
NIZTANADT ) NIFERI DN 3
BICEo T =V F SN e R
%, SHIMEMTHIUE, O/ FL hayA LA
DHiIDT=8 1 CRISPR/Cas9 ¥ AT LM Z D
ZLEARRITIEN T 5,

[Liu H et al]
Virginia
Tech,
Blacksburg
KIE
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AT
97 icL7] ? CRISPR/Cas9 ? Nature Plants A potent Cas9-derived 2017 | 3(12), 93 | ARMLIEREIEMHACIN L, 72T LARER [Li Z et al]
gene activator for plant 0-936. DNA ATV a— T L> THTEEDBE Sun Yat-sen
and mammalian cells JEDIL T T —2—~H EOREIEHELR Univ.
AL (TAD) 272 Ll Lo Tl R 215 M Guangzhou
(b 2720 DA LRI A4 52, BEAN o
DT 7T LA DNA FEGEY 2—/LDOHT
1Z, X7L 7 —EEL THEREL 72\ SpCas9
(dCas9) 7% ZFN < TALEN JOb T 5,
dCas9 |2 AW RO R BTG ALY AT 5 Th
% VPR, SAM & SunTag (3B IZBASES
iz, LU, A HRED 728D DR D By
dCas9 |2 AW m TG AL D kI E2 7
W, AWFFETIE, A Sz s ) —
=V ZNZESTH LV dCas9-TAD ThHDH
dCas9-TV &L 7=, dCas9-TV i3, HEAHAE
LIFLMIAR O )7 CIA D dCasI-VP64
FOL P o LIROEIREIEME LA 1 SE T
DIFHBAR T2 525,
98 ity D= CRISPR/Cas9 GRXS17 bioRxiv, Plant A dual sgRNA 2017 1-31. T-DNA OFfi AL TELNIZ R AN DH X [Pauwels L
FZF Biology approach for functional IVRISLAR A RO LIFBRBIRNO T, ET /L et al] Ghent
genomics in WY THHY A XF A F BN TEZE T Univ.
Arabidopsis thaliana RN OSSR E NS, AHFZETIE, & Ghent ~L
{5 FZIBRIFEEBLT DRI AEAEDDEFRITIHN ¥—
DT CRISPR/Cas9 Z o TomAf X R
FICBWTRIR T DA R A FR BT, T2
HEART 2 DO BIRFITLREFFD Cas9 O
SOV HHB IR A 2, 2 THE 5T oDHIL
WA B SIIBE AR O T, ER GRX3/PICOT @
e ay Tivd GRXSIT O 1 DO IR
TEPART R AT T DAL XL & R BUR G L7270
ol BRIZTV— b7 MRIL, SR
RN SNDWMHEE D25 LTz, FAzB O
TESEDHNIL 2 DD sgRNA ZFIHT5H1ET
HFEE A DL AR LT,
99 iz ? CRISPR/Cas9 ? U.S. Pat. Appl. | Engineering plants 2017 | US 2017 BRDL T F IMEES AT DRSS, A [Klavins E et
Publ. comprising synthetic 0369892 DT FIMEES AT WL, XL T —EELT al] Univ. of
signal transduction A1 2017 HEREL72\) Cas9 #o_0'8  RtE(Ls 7 Washington
systems including 1228. IV K IR DT S a RGN AL pNEs]
hormone-degradable BEDFRNVEAL S THMESLS CRISPR 12
nuclease—null Cas9, FASWEREBR T CTh D, RIRITIFELIR O
nuclear localization WaED T IEB IR D, 2o R
signal, phytohormone FBERRO T FNARES AT DR BEES
degron and ZEEED TR, ZOF B> TEkSh-
transcriptional RERIIAFAEL 2\ b H T2,
regulation domain
100 L7 [N CRISPR/Cas9 SIMYB12 Faming Zhuanli Gene editing using 2017 CN 107 AFEWL, CRISPR/Cas9 v AT L& Afi~T [Cheng Y et
Shenqing crispr/cas9 system to 312795 SIMYB12 {5 - AL TRV FEDOM I al] Zhejiang
create pink—fruit A 20171 VUV DREEDINMIZEZ 5, BiE FiEDRE Academy of
tomato 103. WAL AR T, Cas9 & gRNA O 45 Te Agricultural
NRYB—%T IR TI KaflioTh~ho 7 Sciences !
NANENT D, =T TIZE S TRE
HBAMEOEREKEZRE, 7 OREDI~ T
13 SIMYB12 OFEREA FERIT IV TU,
101 | A F7ER | TALAN, 7Ebeka Faming Zhuanli | Application of 2017 | CN 1072 | BRELFEZ 7 ThLT EReR ¥ g [Wang Z et
= CRISPR/Cas9 FUWET Shenging herbicide resistant 67480 A VA —F (AHAS) . ZDitfn+ . O EFE al.] Weiming
il protein and its 2017102 \ZBIHEDISHERRT 5, 2O EE ~Y Xingwang
(AHAS) application in plant 0. ERIUNIEBWTERIAT IV — 555 System Crop
breeding & BREAI D —#H O RIKE AT — =2 Design
I HIL, BREANCHER AHAS BHA 7475 Frontal
LT ENBAERESND, Laboratory
Co., Ltd.
Beijing 7
102 | % =k CRISPR/Cas9 ? Cell Engineering 2017 | 171(2),4 | AFFFEClL, FmE—%—% CRISPR/Cas9 1% | [Rodriguez—
quantitative trait 70-480.¢ STH ) LRETHZETERDI-O DA M7 Leal D et
variation for crop 8. TE BB AR D AR E O SR al.] Cold
improvement by RSLRUR T2 AFND Z LA FEN 5, FAEI A Spring
genome editing BRI TINER TR U, 22Tl ~7 Harbor
E A PEORSRER Ko T2 B RO I 7T R Laboratory
IZFBWTHEAR A B A 72 Cas9 TEVEDOERAZFI | Cold Spring
Uiz, M NTBITS 3 o EERAEMEIZ BT Harbor
DY (REDRES, HEIFORGyIHL, i)
DFERE) Z T DR T DT=d DL T 7
TS = OREARORBIRI 5 AT
HIZEHIE L 72, FARED 71T, SRR T2
FERUEIZ B THI LRSI R T O HE
F7 iR L E | I e C B S B IK - O RE D72
BEATTREICT 2,
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103 | # A CRISPR/Cas9 THRAT Plant Journal Live-cell CRISPR 2017 | 91(4), 56 | 7/ LOZERIN, R E OMER 137842 | [Dreissig S
TTH imaging in plants 5-573. BRI DAL D & E DR DOHIE A2 BLfR T 5D et al]

Pav=! reveals dynamic ZTCARERTHD, FLEX CRISPR/Cas9 D 2 Leibniz Inst.

telomere movements DDA NG FfE ST A A=V T i EGEH | of Plant

T, MBI ATE P LS L7 SpCas9 & Genetics
SaCas9 ~ eGFP/mRuby2 Z@ &34 25Z&128-> and Crop
T ARUPITF L8R EEOMIZIVY | Plant
TT AT ORI LUEFNE L) LT J7iET Research
LT, PR 30 53T 2 mm ETTE | (IPK)
AT R ZEEZHBMNIC LI, EBIT, Gatersleben
CRISPR-dCasQ 1ZHOH: T~V LT A ST | KA
FA T in vivo 123175 DNA-Z L 37 D
AHHAEREZ AL TEDIEER LI, 2 DD
dCas9 /Ly nl ZRIREIE Z Lo ko TEE
TR I TR DIBAG TR A A—
T HiEEBL,

104 | fE# ? CRISPR/Cas9 | ? PCT Int. Appl. | Nucleotide base 2017 | WO 201 | Hif3EREOMIKLPICFAET 2 DNA T ORER) | [Nishida K
conversion in specific 7090761 UL AR5 iEE RS D, 2o kT et al]
target double—stranded A1 2017 13, B ORIV A FREXIVAF RS National
DNA sequence in 0601. BEFEDEA LT, DNA AR O—AREHEZ Univ.
monocotyledonous YIS IS 1 B ERITEE ORIV A F R Corporation
plant genome by B, KR AFASID, BFEELS 2L TX | Kobe Univ.
CRISPR-Cas system IV TFREIBA DM A e — 58 EES
using Cas9 nickase— S HABERY ORI ~EANT D12 L-T
cytidine deaminase Fi7rbnsd,
chimera

105 | i ? TALEN, REF U PCT Int. Appl. | Chemical applications 2017 | WO 201 | Hi¥) CHEURZFHE S D7 E R LIz 3% F | [Kelliher T

CRISPR/Cas9 DIRARY X and mutated patatin— 7087682 VEEDRARY 28— lia (pPLAlla, ZZ Tl et al]
—+ lia like phospholipase Al 2017 MATRINIEAL L2444 §°%) 2452 &, pPLAlla% | Syngenta
(pPLAlla, 2alpha (PLA2 or 0526. Ja—=2 7Y HIE AR L pPLAlR 25 T Participation
MATRINIEA MATRILINEAL)-based Tt s 1 T Lo THEDZEDTd DT sAG AfA
L) compositions for HEZZ TR 5, AR A EA S E S
haploid induction in LI OL XA WE IRE.
plants MATRINIEAL RNAi 53 % JR T W% 52 07
BT 5, SBIT, RO T EA S L 1
DIGRAE L SO HEUE O EZ T 5720
WD EE TR EALE W E TR 505
EHRHET 2,
106 K4 A% CRISPR/Cas9 Broad-Spect Bioscience, The receptor-like 2017 81(8), 14 Broad-Spectrum Resistance 1 (BSRL) |34 [Kanda Y et
rum Biotechnology, cytoplasmic kinase 97-1502. ZREEEOMIE DX —EBERa—RL T, i al] Institute
Resistance 1 and BSR1 mediates chitin— I B D IR~ O ESH RS LD, of
(BSR1) Biochemistry induced defense BSR1 %38 Fll 5 B3 R I3k 2 7095 JE L2 xh Agrobiologic
signaling in rice cells LT 2iittE T, Lo, ZOIHPED AL al Sciences
=ALFAYI TS, BSRI OBREZARNT %72 | NARO
IZ, CRISPR/Cas9 ¥ AT L& AlioTBSRI-/» | Tsukuba H
77U (BSRI-KO) M2 7z, RHIERM | A
fazAE o T= B, A RNEBIFE DA —hs
L—T Ul A Ic Lo TR g S ok bk
HOMEPELPHBEEA - O FEBLAS BSR1I-KO
A BV TR L TODZERH LN
720 SBIZ, AROB LI E OMAEY 2B L 72
ARG = EUTHRRET D% F oA U~ —IC
FBILELTIE BSRI-KO #f TR A A
iflEh T,

107 ity A%, = CRISPR/Cas9 ? Nature Precise base editing in 2017 35(5), 43 443k DNA R —=<° DNA AR DO 2 058 L [Zong Y et
PN Biotechnology rice, wheat and maize 8-440. UaWERIE RO @EHIT 2O BT al] Chinese
vEna with a Cas9- cytidine JLDIERE BRI H259, Bl Academy of
v deaminase fusion CRISPR-Cas9 =y h—E-vF L0771 — Sciences

VORA L B> T BRAR—H— Beijing 1
WD 3-9 (LD M T I ~E—F T

TN X DB AT 0T, T NS TARTAES

AR, ALX MTERIUITIBNT 43.48 %
FTOHEENMFONI,

108 | ¥ ? CRISPR/Cas9 ? PCT Int. Appl. | Methods for 2017 | WO 201 ZZ TR T AOI, B RIS ) AREE | [Bier E et al)
autocatalytic genome 7049266 ZOHFDI= DSBS EMTHD, B Efik The Regents
editing and neutralizing A2 2017 RS ) ARSI B O R 2 & tea s AR of the Univ.
autocatalytic genome 0323. FGURDYG ) DA~DEIA I E T TR K 7581 of California
editing and IS B R T AR EE SV TR, P NES|
compositions thereof ABHRIZ. CRISPR/Cas9 3 AT AZEESW - H

CARBER 725 ) IRE D T iEE T 5, &5
W AR R A PER T %, 8 05E h
EALS T T % VANV A (Fo&Z0E HIV) v
MY AN A BIERZSNDEIR (T=& 2 1358)
LIS (FERTOFFRIURESNOREHES
PEDEREAEDTO (B, b IS
I CARBERY7R S DR D L BRI 2,
109 | #i® ? TALEN, Dipgene, % PCT Int. Appl. Diplospory gene and 2017 | WO 201 AFEIAIL, Dipgene &2 0D (BERERI7R) TR | [Van D et al]
CRISPR/Cas9 DixERS prodn. of apomictic 7039452 | Wily LERKDRIVAFRESIET I/ BERLS] | Keygene
LA seed in transgenic crop Al 2017 AL T, 2O AL B AR O — L LT N.V. AT
plants 0309. T A PR, MR T A e
LR EENBEAEDIZD DIk ZhbE il
7DDk, BRBAETE T CELME T2 EL T
bR 5,
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TALEN,
CRISPR/Cas9
. Cpfl

PCT Int. Appl.

Enhanced
recombination of plant
genomic loci for
greater plant disease
resistance

2017

WO 201
7034971
Al 2017
0302.

ARIEINL, BATERAR T PRIV T &
LT, SRA TS 1 E T2 A B D
EEDHDRFAER S TIEATRET D, L7z
FHA 1L, AL D5 ) BIAFAET D
BIRF 7T RS — DR OFLNEB % AED, il
Wy CIHRIRIC R B iR Tx D,

[Caldwell D
et al]
Monsanto
Technology
LLC K[E

111

iCE?]

CRISPR/Cas9

VPS23A

Faming Zhuanli
Shenging

Plant drought
resistance-associated
protein VPS23A and its
coding gene, and
application thereof

2017

CN 1064
32449 A
2017022
2.

AFEPNITIEICBIMS S VPS23A #0787
B g —RTI5 T ZTOISAER
T %, VPS23A OF /RS E R RT, F
7o, ZOBHNC LB E IO T ik
DEHIS JOY E TR KB ROV ETfAIC
Lo THRLNDESIG AR BN BIET D,
VPS23A MR T OFE BLAHLE§ 5 E BT, #l
MO TIED~OMEN A B I ESNDHZEN
FEIE T, ARFEHL, B OUGELTIEDIC
MR B DFFE BN TETHEETHD,

[Xie Q et al]
Chinese

Academy of
Sciences H
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TALEN,
CRISPR/Cas9

PCT Int. Appl.

Modified wheat with
resistance to powdery
mildew

2017

WO 201
7013409
A2 2017
0126.

AFERNL, 2 —H T4 7L DT ) MESi%
{0 T LRI TR 5 3D 1
T DL BEE T,

[Gao C et
al] The Inst.
of Genetics
and
Developmen
tal Biology
i
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CRISPR/Cas9

B-7Nrnm

(GUS)

Plant Cell,
Tissue and
Organ Culture

Dual-targeting by
CRISPR/Cas9 for
precise excision of
transgenes from rice
genome

2017

129(1),

153-160.

ABFTEVIHI 7 ) D0~ — T — s 7% OIFR
T 572012 CRISPR/Cas9 ¥ AT LMl X D13
PRIz, ZHUT, v — I —E B ERN T AY
==y N E BT A LI LR Th
%o B-UNIn=—8 (GUS) s TAFHT
HRTUAY 2= I A X DR % Cas9 & 1.6 kb
D GUS R DA A% &% gRNA ZFE B
THALVANT I N T TR T I AE TR
{BAERIC Lo OB LT, TR 7R
SEOIRAT D, TV AD R TITYI RIS
TRET, PO RME TIELEBE TRESZ
LWBHNERD | AL BN T
Cas9:gRNA DN E, 3 (HOIMSL LA~
URNPSHRT DRI T 2 DORI LS
FACHIBRAMBERS T, TO A CREREA ML
DYIRE ST T AR ORI N FTHERS 572, 1Bk
DEALETIFEL TE R E T, M DI
L2 OOV RIGOIEMIRTAY —vaviiio
THIBRDE RS Tz,

[Srivastava
Vet al]
Univ. of
Arkansas
Fayetteville
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TALEN,
CRISPR/Cas9

U.S. Pat. Appl.
Publ.

DNA methyltransferase
fusion protein method
for increasing plant
yields

2017

US 2017
0016017
Al 2017
0119.

ARFEINL, SeALORIIZ I35 D DNA AF /LR
VAT 2T — B VB ER BT A
o TH B AR T 23572 D )
BRI 5, T2 E 20 RO B UTAi)
Tbd, M THRRMEEERLT2OIHAT
XLBIB T B LOE DI 7R A Ff o
THEFESNDIM % [FTE T 5720 D i kb Hlk
T2, SHIZ, A AR AR R, A s
TR Oy A OB | Z ORI AT
HOFELRMIET S, #Hx DNA Ry4—L
DNA AFIVNT VAT =T — B2 30
RBLT D —EETAmb IR I 5,

[Fromm ME]
*K
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CRISPR/Cas9

miRNA JEz=
%
(OsMIR408

OsMIR528)
& miRNA &
773
(miR815a/b
N
miR820a/b/
c)

Frontiers in
plant science

CRISPR-Cas9 Based
Genome Editing
Reveals New Insights
into MicroRNA
Function and
Regulation in Rice

2017

8, 1598.

ARFZE Tl A RITIBUT 10 miRNA IS T
(OsMIR408, OsMIR528) & miRNA =17 73
J— (miR815a/b/c, miR820a/b/c) %
CRISPR/Cas9 \Z&>TH—F v T 17 LIz,
CRISPR/Cas9 |2 & THED A28 S [F)
T H72OIZIZRELP X0 SSCPREVIERITED
FHETHHILER U, FEL TO R h
TH—H T AL TR DB BB ANOBE L, T
ATORLT miRNA FEHIEALO 1T 48-89 %
7207z, mIRNAS28 DHFEITIE 3 DORMSLL 7=
SRNA (TR S NI RO P TT RT2oD%f
NG B fEoTz, 2 DD gRNA I2k->
TH—H T4 T ENTEEITIE, TO A FHRHM
T 60 %ETOMEEE T miRNA BHE 135 (2l
BRC&7z, L7225, CRISPR-Cas9 (ZHH D
miRNA % /> 77 b 572 OBRO By —
NTHHIEEFEM LT, OsMIR408 &
OsMIR528 DZEF KA T, 1 50 miRNA %
I TN BE, RSB it %<0
miRNA DREBLT 07 7 A VDB D%
FHU72, OsMIR528 {32 LD AR A TIED
HIAEIR T TdhHZENH BN T,

[Zhou ] et
al.] Univ. of
Electronic
Science and
Technology
of China fthl
Gy
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116 | W 2 CRISPR/Cas9 | 2 Progress in Engineering Molecular 2017 | 149, 167 | AWFZECIL. M#IC#50C DNA 5LONRNA 7 | [Zaidi SSSA
molecular Immunity Against Plant -186. ANVAZK LT )& HED T et al] Univ.
biology and Viruses CRISPR/Cas9 ¥ AT L7p & DAL B 172 X7 of Science
translational LT — BRI AR T D, 10 F I and
science DYANVARELIHEN A2 D IO LI %AE | Technology
B XTI TERIZRTEIZ L D AT e fth YT
BRI, Fi=va
117 it TaAfX CRISPR/Cas9 ? Progress in On Improving CRISPR 2017 149, 151 BATALE O 0 —4—15 sgRNA D ER [He Y et al]
F S molecular for Editing Plant -166. ARELTHURY — AT ISR OB & % Huazhong
biology and Genes: Ribozyme— FLT, ZOFIEITRER A R L ORI B9 ERE Agricultural
translational Mediated Guide RNA T sgRNA ZAFETHZ LA FHEE LT Univ. ft 7
science Production and CRISPR/Cas9 i OHiA LI &2 K& IR =, kE
Fluorescence-Based %, Flz, Cas9 ZH FRNIEARXF RS AT
Technology for RN B HBET A7 O I ISV T E T
Isolating Transgene— HHFE LI,
Free Mutants
Generated by CRISPR
118 icL7] N CRISPR/Cas9 GFP, Plant Multiplexed Gene 2017 175(1), 2 5'& 3’ sgRNA O HUNZITWRILAF RO T & [Cody W B
ITTH NbAGO1 ® physiology Editing and Protein 3-35. I T RN BRSO SN2 s a s et al] Texas
o I va=4 Overexpression Using AV A VA (TRBO) Zffi > CT—ifIZ sgRNA A&M Univ.
a Tobacco mosaic virus wIRTETHIEITL ST sgRNA ORI O B College
Viral Vector % BT, JFRERAGE 9572012, X7 | Station K
432 (16¢) 0 GFP ZFZ#)& LT TRBO-sgRNA
L E o7, 5’27V AFROEHDHL
TRBO-sgRNA = ANT 7 M fifi o7 L& (THERR
LC7 HEAWNIZ indel D FEJITH 70 %7257,
5" sgRNA X7 LA FRZEHIRZ IRV BRY o L& 72
17 in vitro Cas9 Y77 AT DNA 23MmESIL
7o ZHUTHIH LW T ey v T DA =
RLWIHTEETRIET D, WIS, NPT T4
/33D NbAGO1 D/3T717 %120 sgRNA 54
R VF Ty AHIZ 2 DD sgRNA & 1 S
TRBO A AN Y NCH = T4 7§58, 3
DOOYRFIZ indel ASELE Tz, GFP O=— ik
2T % sgRNA D3OAERE 41D RNA 554
O TRBO [ZBES T &SN DHFEBUT indel £ A/LAIZ
ST GFP O RIFER AL LT,
s N
2-3  EHSELEH
A e | s | omersar | g7 a4 sabn R R wE e
119 | K P! CRISPR/Cas9 2 50 XylT Frontiers in Inactivation of the f 2017 | 8, 403. PRI, PURSD 7 F L7l D3R [Mercx S et
WinTL4 plant science (1,2)- FAOBEs OB EPET DI 2 5, L al.]  Univ.
2@ FucT xylosyltransferase and L. ZBDZ 87 B IRE N SRR ek catholique
W1 (2 the «(1,3)- EEL N-Z VN H L ENRE S IED de Louvain
HC 12 fH D> fucosyltransferase G JFNE, T LA A E IR RELSY Louvain-la—
FIRYAL Uy genes in Nicotiana Y5, b1, 2)-FL UV T AT 2TF7—F Neuve, fth.
1) tabacum BY-2 Cells by (XyIT) & a(l, 3)-7aL VhFL AT =2F—ED 2 AL —

a Multiplex
CRISPR/Cas9 Strategy
Results in
Glycoproteins without
Plant—Specific Glycans

DO DG T2 7V F3 0 DFHINC
W THD, FA7=HO H I, CRISPR/Cas9 %
fii>TH/3a BY-2 lRBAIIIZIB VT 2 2D
XyIT 5 T-& 4 20 FucT 5 T (£ T 12
TADKRSIRURT) & /7 T UM HZETHD,
PRAFS NI BIRA AT & 572012 XyIT it
T 3 OREAE FucT AR T D 6 DDA
1Zx83% gRNA ZRRFFL 72, sgRNA, Cas9 Li%t
W~ —J1— (bar) Za—R T2z - TH/3=
BY-2 M4 B LIZ 4T, M AV 2=y
I FRINDAFHIT, Mash SN 2 08
BT AE L T T AN RS T LT, 3
SOFEHIL b, 2)-Fu—RLa(l, 3)-7a—
APNKESD LTI, 2 DORMITITEND
WIFAEL 28 o T, ZIHOREDR N2 &3
I DB D~ AR MVIHT K> ThlgRR
U, RSN T 5L /NS indel EATY
AL DR RN RSN, /v 7T URSh
ToRRITAFE DT REA RS T, B AT L FRIL K
NIKE LTz, /7T I RS R/AMED 1 2IzD
W gG2 ik — R 51HA 7 CIR RS
L7z, v ARSI ML THERES U 1gG OB
RO S8 RIFHES P (1L, 2)-F 2 m—R
La(l, 3)-7aA—RIHEE T, EEAPE O
1% GnGn 72572, ZHBORE I, #7321 BY-2
M GBS T B D& S B OB LT
oeMEIZ S 7o BB R B Tl D Z LA E R
T %,
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120 | HE4 fax CRISPR/Cas9 Scientific Targeted mutagenesis 2017 | 7, 43320 AMFFETIL, FROEEB A TEME A S DR [Li B et al.]
T A reports in the medicinal plant R EOERAMY THL BBV T Y ) Huazhong
(SmCPS1) Salvia miltiorrhiza VOEBRIZEEND VTN T—A Univ. of
(SmCPS1) {5 1-% CRISPR/Cas9 Zf#i~>CIE Science and
W2 )TNz, TR o0 BV % Technology
AN SNDIB TR T 26 fHO Wuhan ft
NLLTENT U AY 2 =y 7 B IRAR O R 3 i [E
DINEREEVED L FARL 8 [HOX AT DA Flk
MFLNTz, REHRAEOE RIS S
MIERIAFIELIRWS, DT =/ — VR AR
WP TR ZEBMI D BT H6
BN R o], FATOERKTIIS Y IV
1ES T3 T & T, SmCPS1 @ RNAI (2
DOWTOLLHIOWE LRI 5T, ZOWE4E
o UC, HEOIE AR5 R AHY
DOFF I SR E RO RINZ 7235725
9o
121 | fiiy ER N CRISPR/Cas9 HPT Faming Zhuanli | Method to knock out 2017 | CN 1069 | CRISPR/Cas9 ¥ AT ML DR A e | [Bian H et
¥ Shenqing key gene HPT in barley 06240 A ET TR YTIT NI AT 7 U AL ATE al] Zhejiang
VE synthesis pathway 2017063 s FI AL C, A4 LFITB VW TEXI E D Univ. H1[E
with crispr—cas9 0. AR TP OSSR T D HPT IZF—4
system T T E DB AT T ZO#IRT
DHERELRWVEREA G T, A A AFITB N T
W IRIE R R AL B IE T BT
DI AT,
2-4 T¥H
I S v w4 sa I e e
(=1
122 | Wiy ZR TALEN, ? U.S. Pat. Appl. | Engineering herbicide— 2017 | US 2017 | AFEINI, BURFHESNIBR AN HiHED [Cornish K
R CRISPR/Cas9 Publ. resistant rubber— 0314033 I NEAEPET DA RREZ O 2T 5, et al] Ohio
producing Taraxacum Al 2017 RIEAOBNOBLRIL, FFROMY), FEFF7-0T State
kok-saghyz and 1102. MO FHAETELH D BLOEE T HES7z | Innovation
Taraxacum BRELHNCHED 2 RAROFE T DA RS Univ. K[E

brevicorniculatum
plants and methods for
transformation and
regeneration

B, H B IR DT80 DR O M O
MERMLT, oLz aha—idm
M A S AT REZ Ui T B st FTHE LS
T 5o HIT, FEPH IV BB EF T
PN AR AR DT B st/ FE A DT DT 1
ba—LaBRRE LT,
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HEEHI1. 77 LHREHHT (SDN-1) #HWERERDFHED T —AO—BEEERKIC X 58
o

AYRE = XA BEREIR T IARE TV

7 ) LY — o ¢ CRISPR/Cas9 @ mRNA %7213 77 2 3 F DNA ¥ X 1f gRNA
B TEANE: ZEI~D~f 7ol vz sy ayv

BEECA OZE © 71— 4> 7 M X 28 FRBUNG (D LRI 2 F v AR
ST ) AESIOFE : L (K77 77 LITFE. WET 7 2 ERH)
TERCE + K

CCAAATATCAGCCGGGACATCGTGAAGCAGCTCCTGCC (tokisl)
CCAAATATCAGCCGGGA--TCGTGAAGCAGCTCCTGCC (2 #Hxk)
CCAAATATCAGCC————- ATCGTGAAGCAGCTCCTGCC (5#EHRK)
CCAAATATCAGCCG——=————— TGAAGCAGCTCCTGCC (8#EHx%k)
B BRI OGP vk s

(FFICTERE T~ & 5D

- HWSZERT X % 0 &0 0 FE 70 HE I ELY O 2.

BT REIEL72DICIEIREKE 3 U TH L2720, wTND 7L =Ly 7 FAEREE T
B, FIICER LB Py b ROMEa F v T, 6 2DF4FT ORF ME L T, B D
FER v oo T LT v & v 2 OFFEITED 75\ DL,

- 7 ) L&Y — i CRISPR/Cas9 @ mRNA B X U gRNA #ffHL T3 2 &, 777 A I F
DNA ofithll, gRNA OFcH7 ) LA TN TWwiavd (RNA— >DNA WIEG D) ©A]HE
TED & THERR,

C IARZTF VEIETOMRE. 2 DAY o TOKEI L 2 DAY KT T RE,

- EET IR JENRR. 1A T A0S I A ATR TR E RER R L ) T, v XA DEGHK
FEEE~DEK BN o\ 2 & 2R T 2 LB TE NIV,

(M)

CAOBIR TR A B E L COFEERBES v (oIl ofifliIEETH %),
- XA DREBRYT ) AL &,
CREADBEREL T BERTT ) LOZARD 5,

C 2 XA DFERER Y, Xk E & T ETHL IR 5 T B D,

- BENRIL, ATEHOHRN O Z, £ LD & 2B IC T 5 M,
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7] LAREEMESHBERD T — XXX T 4 —

HEEH 2. 7 ) LRERM (SDN-1) #FHW=REDBEDT —RAQ—KE /K% (4kb) IT &

5 BLETFRE

AP s by Eew oy BEREET - Waxy

¥ ) LEf4EY — 0t CRISPR/Cas9 % 2 — F2 75 2 3 F DNA, HX1%, 220 gRNA %
a—FF o7 %—

BILTFEARE 7 7un"s 70y LRI X B RRG

R ECH D ek Zs B In T & eI HIFR

ST ) LESORE Y

YERE : Corteva Agriscience

Waxy corn - edited allele strategy

Guide 1  Transcriptional stant Guide 2

Wikd-type Wx1 O A0 AAIE =BT

Edited W1 AKh deletion —F—

Summary' Mon-Stiff Stock
Created alleles directly in multiple commercial - .

PezelPHONE  PHAC  PHSS  ohee

inbreds R ==

+ Tested in greenhouse and field under standard prEss ==
testing strategy for late stage hybrids stiff stocl #11G3$ I [ ]

+ Sep 2015 initiated transformation of new elite ’:ﬁ' ---
inbreds “on demand” -

+  Waxy deletions recovered in all 11 inbred lines I Commensialhyteid

Y I ero-Commorcial hybrid

(& PION E‘E“i‘!~

(CF%EK-EE; R 'Jj)

EE TR F VRIS Py o%s E TRERICHIFRL Tw b ), Waxy BEIin TN TE
L2327V =Ly 7 MCXBHT2m2 v S B OAHEM: 72 & O T vy, —/HT22D gRNA
TUMT T Nzt V1Y O2KEA L T b, AR c o7z 7% ORF O A w0 RE 3 5
VERD 5,

- 7 ) LiEEY — i CRISPR/Cas9 5 X N gRNA # 2 — F3 237723 F DNA (R X —) %ff
FALTWwW2EA1F. 200 ORFIDBTRICHREI N T 2 2T 2 468 BEFE L CTuiuidil
ZABHERD),

- Waxy JBI5 1 DHERE, % DEMIC & > TOKE L FE,

CFET I W, BN, I A TGP TR E BN Z G E ) H T, EEKEEE~D
HRAEFEDL W L ZMENIORT 2 LB TE I,

(1)

c4kb L WHRERRETH 2720, BADOBLTRIEICE 2 2R W,
(AT &5 WHBIETH 55, BEEGELRTFTHOHNIEZ ORHEZLIFL LI E
N HRREIICEEZTL—Lv 7 XD L, B TREHIRIIEZEE VR S D,

i

B2
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BEHEH 3. 77 LRREEA (SDN-1) ZRVAREDHEDT — ZAQ—REHRI DBE

EVRE X4 X ERES T - FAD3 (fatty acid desaturase)

7 L&Y —V:iCRISPR/Cas9 %2 — F 325 77 AI FDNA /213 2 v X7 H B XU,
gRNA ¥ 7-1ixNn%a—F3577x3IFDNA

BURFEATE 7 7a s 7)Y LRI X3P, =T 4 2TV

BB O B2 BRI X 2 BB G RO U (0-3 73T 2 7 —¥#EIET)

ST ) LESORE Y

YER : Feng Zhang, Luc Mathis, et al

ENDOPLASMIC RETICULUM

PL PG - COPDAG PE
' rod1 ela
fad2 fad3
.
181 181 .wna: .u;Tun l’unm wams
Gar {16:0) (16:0) (16:0) (16:0) {16:0)
16:0-CoA  18:1-CoA
e — —
PA nm DAG
101 16:0 181 wo mz wz
(16:0)
WA AN "
e -
2 : 18:1 160 wu uso wl 16:0 18:2 18:2 182 18:2  16:0 18:2
actt A (16:0)
lu:lAACP fndS.'_
fab2 o G3P - -
18:0 ACP 15:1 1161 18:1 16:1
\ fab1 A AR
16:0 ACP -
1 ¥V i T
18:2 116:1 18:2 16:2 18:2 160 | mo L
fagz .o B R L a7 L L _ fad7
f:
IadsT " " T T 1_nda T "!'_' 'r' " Tlada
I T r T r T f
18:3 161 18:3 16:3 18:3 160 8:3 16:0 18:3 18:3  18:3 18:3  16:0 m:x
(16:0) {16:0
PLASTID

(FrICHERE T~ & )

CHUEER K THNIE T —AQLRRDE X L 5720, 77— AOTRE I IE IR R m o
- RICIRET 5,

- FAD 3 #fn 7 i3/hMafkic BEE L <. ERRA DS 18:3 " @ b U T vV fBlfilk % &K T 5.
ZDBIETFORET, ZDIE2 DIRIFEEE K & 5 2T 5 H ORERITLEL,

(i 50)
C SBREMERERLE LIS 3 L E R OoN LD, BMREGRROTLICSH S L) Rl HE
DB D 7z 28I F DWW L. % O S SHI % B g, GHli$ 2 0805 %,
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EEEPIA. 7 MREEH (SDN-1) 2AVEREDBHEDY — 2D X UOIBHEL T

AWt ZA X, XA Uy HAE, P bR ETHRERICEZ D,
Bl (Vva, FFvAaY) oBabEKICELZLNED?
EEEET - B oBEEIZBER L 2w
5 ) LY — L CRISPR/Cas9 & 25® gRNA #a— F33_27 Z—%fHL T
WAED T & DR, mRNA & gRNA 721F T & i 2. DNA £l
ICEEY L 7 & RN ATRE,
IR TEANE: 77027 AFIC X BRBYIETIRT 7 JIT A D DT, EiEtE & B,
mRNA & gRNA CT—lECTHhNIIEFEEIZ RV EFE X 508, BT
Fn7 I 0T RNA fHi2kD DNA 23fAT 2 A[REMER 2 wb T Tl v, &
THIC X 2BETFEADE L. AR X —FRMR{ban<Tr 7 Ll
ADHREED Z L, R X =L ZDWR 2T 7 L EICEREFEL TR LeE
5 > DIER D EHIEL,
ARSI DIZE R REIC L 2 7L — Ly 7 b EBIETREHIRS S 5, HiE TIkHEIC
HAPED TN EET 5 LED D 5,
ST ) LA OB : 25813, A 72 —7 v L OMBIESTH 505, I iz
W7 ) ABEE LR WA RA 72—y F OMRBIEFTTE R
BELEEIN, ZNORBENLE,
BRELESGEME : 4 X, bvEuas, A 47k ST X BICI AR L OB & B
(e.g. 5 HfY) 175 ¢ & CHEETREMDOMHERL L bic, BHML AWE{LE K
e Tc&Ed, BRARLEFT> CTHERI L ZHE L BRIL 2 W E S FH—
REAROENIEICHFET 258 RECE R v, BHERS 2 —1%
BTEZRG, Jva, 7Py e EORETIIRASEIC X 28I L W29
7 LMENTEFEIC L > CGRIET 22 THIET 5 2 L icR b,

44
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HEEEH 5. 7 ) LMRERM (SDN-2) ZHWEEBROBED 7 — 2O

YRR ¢ 2 A BEREIS T ¢ acetolactate synthase (ALS) 7k b IS KEERER T

77 LY — vt CRISPR/Cas9 5 X U gRNA DR 7 & —

BIETEANE : 727 a2y 7Y v ARG

B DERZE : —ARPHE 71T 2 A8 A ) X 2 LA F F (B DNA) Z88ic L7- 13
g

ST LSO L

(BT IR T)

ALS gene W574L mutation (TGG>TTG)

R B2 F Y TX 7L FF ik
------ GGATGGTCATGCAAT T GGAAGATCGG-------D X 9 7 DNA 1 £ 713 2 &34
ERHWS &

(FFICTERE T~ & 5D

<7 ) LY —nic CRISPR/Cas9 5 X U gRNA %# a2 — F 2327 X — %A L T 25411,
ZNODOEFNBTERICHREIN TV S 2MHERT 208 FEREL TSI BfhL 2 5),
VR A) TR LA F VI 2ARBET, 220, MREPREINL TR0 E T ) LicAINS
AIRETEIX B 5 7 2 DERAFVEDHER P EE L 75 5,

WAV TX 7 LAF FIE1IARET, 220, MiRnPREINTHET / LICA S AR IL R
Wb s, FHBEASE R T T 2 ARGHIC 75 B wREME b AHE U CTHERFEME D ifERE.

WA Y TR 7 LA T FEHIEFEBIL 2852, 77 L Bl whiiiE (K7 2 —7 v FEEL
DIREF)

- EET I B ENR. A I A0 BB A RTR CRE REDN RN LE I ST, ZOEYDOTE
BRI~ ORER N L RRT I LT, BRICIETER\WT ) LN D b DR AVEMERE
R TENIT VDT,

(E%)
AWz A+ ) X7 LdF FhoZRBEFT2, 2 2 ol FRERICE 2 20 ?
------ GGATGGTCATGCAAT T GGAAGATCGG------- (3#HHKEDH-DDOF Y TX 7 L+ FF)

ZEEAEAFT D% < I, % D EINERITET 35 GIFEERGED TEL, 2, 3HEEKLEL TR
mhotz) W% s bHfEllENG, ZORIC, HOUERDOEGITHERT 5 L AN,
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HEEH 6. 7 ) LMRERM (SDN-2) ZHWEEBROBED T —2Q)
- T—=2OQDHWLAY TR 7 LA F FHROEREFR, 2 AU EORT, ANBEZDOEE

------ GGATCCTCGGGCAAT T GGAAAATCGG------- (5 HiFLekZs o)
SRR FRFICZE T 2 2 LIFME T N5 03, IRII 172 DK, 2 D70 ZREFTHR S
Bt M T 2 WER S OR) %5 60 COEYINCERIL TANE 2 2 HiEnEx b s (F
).
B FER
/-\
GGATCCTCGTGCAATTGGAAAATCGG

DB EH D LDHIER L 7-
SCIEEZERIE-HDICANEZT-

COBEE. CEREREAZRNIIFY) X 2L A F FE2HAWTERI 200 L Xl Tcx X
WS, Z DB TIZ 26RO ANREZ 2T TH Y IRBLETOANEZ LA D0 L 9 7 (SDN-
3). L F 7 SHACRELE T O AL B 5 0D HIBTREAEA 78

(FRICHERR 3~ & 1)
- ANE z2 Tl 2 2277 CRISPR/Cas9 THiLif gRNA ZFH\v 5 DT, 220D gRNA 5o A+ 7
Z—7y FEBERLT, FTLAT VER VT DEED TR h e EORER L,
CBIETRRE ANREZ S L EiE, WL »IGEIR T AL LTS (RHIZEREAZH),

-7z = R

UIWTEEE D 7\ Cas9 ic deaminase FOBRZ S I ¢ 72, 7/ LRHIC X 3 HEEHR

—fRICIZ, DNA2 RGN L e o TLREMD Sn e EZ N Tw5E, —/7T, HEEHR A->G £
C>GDHb, BETHINETHEINTOEIULICATZZ =7y FPBHFET DI LBWREIN
7o UT DX LY ). BHDT /7 LFEELFERIC, TG4 72 =7y VRERL 2 v 7 Dkl
Z DE, KWl T o L8R D 5,

Cytosine, but not adenine, base editors induce genome-wide off-target mutations in rice.

AR CBNTAT7Z =7y VERET ) LRI VFET 2)

S. Jin et al., Science, 10.1126/science.aaw7166 (2019)
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TEEHEH 7. 77 LREHEAT (SDN-1) %W REEEIRNORE, BB E

T 2Tk, Bk S5 o, BFENES (gRNA) 0%z 6 & LT,

gRNA1 gRNA?2 gRNA3
Stk 1 | otk 3 | nelks |
| | | |
otk 9 ikl 4
| ] |
gRNA4  gRNAS SRNAG

(FRICHERR TR & 1)

- 620D gRNA DA 7 2 —% v MEg (F—2_x—2 %ML 7=H%) ol s hziso, PCR
IC X 3R (RLRR I 4% CHRT 305 2),

- Al IC B 7 2 et ik © DNA2 ABYINF X LT\ 3 0 ©, B 2 iR o kS BEEE, 507 72 &
TR 35\ 2 S 72 fRATT 230

- Cas9 BT %, N7 X2—TANSEIZZ DERGED W L DffE,

- FIRHERIEN D54, B R WIERIER 25 2 2213 R TH 225, T T oA (-
D6 DDEGE) BEMEYREINIMERIZ, HEVEL AL, Zoo, KL %
OfEOERE (fhDBEETHAL, Hl I SEETEEICBEFRT 2) KCRELRD 2560 HEI NS
o, A7 2=y L EED R AER IS,

SRR LD X B EIC X B RRERBEDOLA L T, M A EBRER THNITT ) LHRER
W DI HNE 5 »ITHN R R TA 7 2 =7 v b Dhn, BRINZFEY T L, <D
GEBIERER A RO TRERERIRVWEEZOND,

Bz, 6 DR 2GR EORU ABEET (EEHELTWS) 6 »izFRRFICHZELzL 20D
HEZN LN TR,

47
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HEEHEH 8. 7 LRESHT (SDN-1) %W/ FIREEIENORE, BEOBE (KEHHI)

% a v — O KBEHIAEHALoHITH %, LINE-1 7 & 0 KBRS o [FREAE I X b ]
2O DLELEPENST 5 LIE. oA, FEDBIETWE TIER WO TWEDE L
SRS HE I NS,

W, % OFEERAL (>80H) 1< DNA VI 25583 2 & MifasEIc R 2, DNA ARSI
(DSBs) & — AU (SSBs) i 9 MAAZE % Ml L o>, —HilgN DT O AR THE O [
WET 2 Z L MWAHETH 5, K MIT ® G. Church & 1% DNA ki ¢ 37 < . HEEEE % ]
3 2% 2 &7 2,000 AL EoREFHREZ AIEE L LT\ % (bioRxiv preprint),

(FRIcERR S~ & 1)
- FPEBRFOBEETIE R, o0 BE~ET 2RO RIS OFINETH 2720, $X
TDENLIC D CTHERZRIRE D>, SRARECH Z RIS L 72 gRNA % v 72 IR ic SRS AS ic A 7
2—=7v iﬁ?’f?‘%o)#\ 72 AR DS N,

(%)
CIWETE 2 R 72 72w Cas9 12327 7 U 7 HERIE R B R 2 /A L 2 b O G ST 5,
FAGECH COBA DRIFFLZE TH MM ZFEL L L IR LT b8, SBROMEZHTAEL T
VEDH Y,
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7 LRESNEICHABRRMO T — AR R T 4 —

BEHEH 9. MRS Z ic X 2K & [V LRBRICX ZWE] 0FW (B%)

ek b~y R EOBLRTHRETITONT WS, [HHERZ IC X 28R EHE] 1&db
O CIEMEEDEmWITETH 5, HEIE, M omlic~y X7 7 L2 FUES%Z 5 kb
FBE L ROEEIL T N0 IC A LA X HIcLTwd (K72 =7 v Mg, HERDY
KtrbE2%) -0TH5,

—J. 7 MR, A0 D F 20bp TL ARV, Z ORI THEB LA T £ —7 v b A
WX I ICEEHITE 2208, 3HEREED IRy FR>HFRINL 0472 =7 v ME—ED
MRTHTEEZ S, Lo T, MFIZZDOIEMWETREIRLR S,

HRMBER IS & 2B FRE

5 kb WAL 7 kb

| |
1 [
T

>< >< RIRYT ) L

@

I

B EBL

BE L 7-WEFOmEAZ5-7 kbDERIMERS] (v 7 REFIEAL) %
RES 20T, BREBICHEST 2 AR 3@ sH TE L

F 7o [HHRMHIZ I X 2% ] <lid, &[T E b L olddle ANz 5 & oo kAL
BT, T =LY T MCK BT s v o8 o BERETREME X 7 0,

—H. 77 LREIC X 2WE] Tk, £ DG EFEEERE B offich i) RELZDD
FERT S WERE LT, HEERTOBESE I NZbD) 25, 7L—Lv 7 MCX 387
AR OHBICHICERZI I DBELR D D, T2, A7 X =7 v b B insilico THEHTE %
LZARIFTO LD, ORI I NV, (AIREELE LBV FE 2 250 KA 23
Wt L Ric, 2n2RIET 228 TER VDT, 7/ LREEZORIA L DK,
RURI CHICECEEIIRT 2 02 3 EMNICE 272\, BT 22 ChET2HEd
5, TOHBAIE, 7L =LY 7 MIEZ Vs, BRERICZ OFNL & IO TR 7z T it A
ORF 372\ A 13 HICHER T 2 LB D 3,

PR e RS
SRR, BT, B PE (AR, FREAIME. WEEERER ) 24T oid, H
B, BEDICROND ETPHTE, Fric, HEFICAV Y M 2352 EL b hBIHLTHL, It
b, L ODEVETT ) LB B INTE LR, ZOEYOT ) LOEZERELZL, &)
WOHOMWEDREINE LD, wbWD [F 7 AL 7 2 ) 24 T2k T—2] BHoEfEHINT
WV b TH b,
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HEHEF 10, [EREFEBECIZELTHRE] & [7 ) LREICLIRE] DEL (ER)

X7 L ORBRERERIC X 2B THER. 7/ 22RIHE Y B bp DREKH SE100kb D
RRPp D227 v XLERPEAEIND, Z Ok, BREEKREZT> CLEUIEZ{RR L. 20,
MET2RKE S, HEAREORRMS AR GBIEL Tw L RIENICTE 2BV D 7 ) LR
biTbNnTe ., ELWEERICHED 28I THNICE T, % 138 bp F2E (1T 100kb
Plb) E/NSHBERTHD EHEINT D, —J7, 7/ LfREIC X 2L T, BN oW
2 (FICRE, B Y) % RLRE AL ZIT) e TEMLAWEAREZRL, 272 L, 2o
WAL ERL R WIERE CROARICH 2 R EDEAIR. BRETE RV,

BB RE. TV X LERDRRNETREAN)NTD 5,

A C R, R EEKEMEEZT O, 2720, 7/ LfE CHRE O 2220 2 BHUR LS 7 B
BREIT ) D IRIARHTH B,

CHSET A, AR, Py ER VAR SOFEEYO R TEELRD B,

BB, 7 ARETIER. RLREATE R HETOE/I R,
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BESHI1 1. SREVZEFZAALHBZRER--- 720

B-carotene X KT 2T — ATV IA R, AVERXIFVFURTRAZIVFVF v EEKT S 4
BT ZEAL T, B-carotene 2>H 7V XX H vV F VLT AX X VT VEBICE 5 G
ZWEZL 72 DT, BREYFFMAEY ORI L LTliffdh s D,

LD R, TZE/NT 0, 5, —DDLEAMREKRO T X CTOEEFHEZEAL 1Y F
KINhdLEZLNS,

A o PYLTAC3BOMF-BNBKPC Rice endosperm
LB o \0*9 TIP
T “‘m w‘ DMAPP (MEP pathway)
0) e 61!! (.- N s e e
(T-DNA: Sio W AR ———

----------------- RB GGPP

’ - 1
AP 5o iz szmrsv A [sPc P ospsry | PSY (pnytoene syninaso
N

NN NN N

Phytoene
OsPDS v

0sZISO V
0s2DS V Crtl (phytoene desaturase)

OSCRTISO\y

HG1 (WT) GR-H1 (GR) CR-H2 (CR) AR-H8 (AR)

Lycopene
¢ OsLCYB (lycopene B-cyclase)

Polished grains

- F
1
BK] OSBHY\E/IBHY (B-carotene hydroxylase)

Zeaxanthin

\ ‘ \ b 5 ) _ YKT (B-carotene ketolase)
PR Golden rice Canthaxantine Asthaxantine -
rice rice

FTTIL, T—ANTVIAREFHAEDRIN TN, 220, R=Z AT VYDPLILICTAXFY
VFUANEET AR AOREALZD D, ZOMORBRLH 2L v o7 DFIAD T
DTHIUE, BALT 4 DOBEETOWKAE, O KSHPH, 722 X5 v FVERELOHZ
b B NEBIE, HIZROBIETORENE. Z Do~ 7 2 —ICHkT 2 iH o KA ED
BNWC e, REPERFHELEEZONE, ZoHA, HBRIIT—ALT V74 R TH 5,
DI FE 7T Z N EDLCH L WAGKEKICED 2 2T 2 EAL Z5AE, BT
%#&if?ﬁw;k%mméﬂéfb TARMEDMEETEIC O W THETT 2 BEL D 5,

Broken grains

HRAEVTEEFH L BRFICOWT

KETIE, BER R EWAEM T 7 L% KRB L <. #i7z mWE R R LA G RO HE L Wi R
EDORFEIMTONT WD, KR O OWNENI D L Efli N7 FROEEREVBX VY F v —RET
fTbiTwd, 7z, MiE & EoMEDEH TR E L CoFk (Ko beay) 28iES
LREDDHY, SEMEMTELEEZLND,
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BESEHI 2. 7/ LREBINICBIE L 723000 DRTERI Y R 7 L Ix ZAREHRISRATSH 25, &
RLEABRI VDD

Witz 2 v o3 7 B o ARtk

WEFH I N TV 57 LRESINTZ AW 72EWiE. % o862 BB & 23 F o8 T
DRKZBOREAIRT 2 2 L THi B EZ/{ TS, LMo T, 4T 7L —Lv 7 P23
FAEL. 2GR, KEMEFTOBA ICH 72 M2 Py CRIVEI = F v | Premature
termination codon (PTC)) 2344 %, PTC I X b Ak X s mRNA 2343 5 & —f%
I iE 7 v & v A Z BART I mRNA 43 @ (nonsense mutation-mediated mRNA decay;
NMD) I X DL A EDBNRENL, L L, BRPREIF YV vordy vy —xxy v
HEfo 50 HE L EOBA DR INE N BB L7720, —EDKE I DOH7lp X Vo8
s HBOHEEEEIH 2, ZOBIETO 7L —L42 7 P LESAD ORFRZRICX 28 7L
v x v o o BEATREME I H Il T 2 B B, (pre-review il dH V)

T/, Btha ¥ v (AUG) @ b 5’-UTR ICTFEES 2 fHIKIC H % uORF (upstream ORF) %>
DRI N NKRY <7 F FHMABRE TR 2T 220350, flts= P v Lok
BRI b BRI BETH 5, L7z, #&Ia=a Py (UAA, UAG, UGA) A% R45 CIAE
L 72 WA, non-stop mRNA 23E K E 5, il X/ v 2 b v 7 mRNA 43f#% (non-stop
decay ; NMD) ICX VI ND EEZ LN TWE D, BRFEL T & 2 DEE% T 51
RETED B %,

Tolc, ARG VY AUG Thwillia Frhabox v o7 GEiconaid, £k
RREMERFICBE G L T b RSN T w5,

BE, ERR) XA 78RN L 725 EHIEICHIBTTE 25 DI3FE0 ok wps, Y. 85 o1
LNDZEMICONT, EZETERL TS 20135 %0FETDH 5,
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