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£ T CRISPR/Cas9# R1JE Cyr615{EHEK293 T
18 XE 20 Bk K ELAE 1D T Re R

FirA' ##2 Soulixay Senouthai' AL £ #mE™
(A VL RO 2 22 B I B 2 52 W5 N B, T €2 533000 245 V1 B 22 24 e Bk Sz by, 1 £ 533000)

WE A TIRITCyr6169 £ 405 2 &8, 2 AR A F CRISPR/Cas9 Ak [ 4 #-H AR A Cyr6 1 3K
#9HEK293T#2 & 4a ftk, FFAEARSNAF 50 Cyr61 3 HEK 293 T 41 Jitb 3% 76 4= 8 = 69 % 7f1 . A& 3B CRISPR/
CasO#E p5 ¥ 15 U, & A http://crispr.mit.edu/fE £ 1% 13 % Cyr6149 3 ) RNA(guide RNA, gRNA),
J LentiCRISPRv24F 4 # 4Kk #) Z LentiCRISPRv2-gRNAF 48 /it 41 H 4514 £ B % A& 44 StbI3 H 4k
¥, % 6% JE LR R Cyr61 CRISPR/Cas9 KOJR 42, #| B Cyr61 CRISPR/Cas9 KO/f #2 A=HDR /X #i
% JHEK293T4aJieL, A A% E % (8 ng/mL)# 4T ik ik, 18 id £ oF %L E EPCREAAZ 4 R £
J5 BP ik (Western blot) % & & HEK293 TR AKCyr6 1 2 bk, & HLIE Ik tm e, )8 4m Je it S48 ) 3K 7
£ (CCK)¥ i) 4m 38 74 1 0L, R X fm J A A ] 2w I8 T 1 WL, % AR AR H) 32 4 Cyr6 18L&
HEK293T%a bk, 5 2 B LEAR b, Cyr61 3K 28 JE Ak 6938 75 80 B H 5(P<0.05), B T X 9 B IR WV
(P<0.05). i@ i CRISPR/Cas9k F % 4 % %t s o) M 2 Cyr6 1 SRAKHEK293TA2 & 4w J#k, A AR
Cyr6 1R 34T A e T B,

F427  CRISPR/Cas9; Cyr61; F PX| 4, B4 T

Construction of Stable HEK293T Cell with Cyr61 Knocked Down Based
on CRISPR/Cas9 Technology and Its Biological Function Detection

WANG Junjie', JIANG Yan 2, Soulixay Senouthai', FU Dongdong ', YOU Yanwu '*

(‘Department of Nephrology, Affiliated Hospital of Youjiang Medical University for Nationalities, Baise 53300, China;
Science Lab Center, Youjiang Medical University for Nationalities, Baise 533000, China)

Abstract To investigate the biological function of Cyr61 (Cysteine-rich protein 61, Cyr61), HEK293T cell
stable strain which knocked down Cyr61 was constructed by the technology of CRISPR/Cas9, detected the effect of
Cyr61 on the proliferation and apoptosis in vitro in present study. According to the principle of CRISPR/Cas9 tar-
get design, three pairs of gRNA of Cyr61 were designed online at http://crispr.mit.edu/. LentiCRISPRv2 was used
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as the vector to construct lenticrisprv2-gRNA recombinant plasmid and transformed into Stbl3. Then the recombi-
nant plasmids were screened and packaged as Cyr61 CRISPR/Cas9 KO plasmid. Transfected the HEK293T cells by
CRISPR/Cas9 KO plasmid and HDR plasmid and selected by puromycin (8 pg/mL). HEK293T knockeddown Cyr61
cell strain was identified by quantitative PCR and Western blot. The HEK293T cells were cultured normally, then de-
tected the proliferation by cell counting kit (CCKS8), and detected the apoptosis by flow cytometry. Cyr61 knocked
down HEK293T cell strain was successfully constructed. Compared with the control group, the proliferation of Cyr61
knocked down cell strain was significantly increased (P<0.05), and the apoptosis rate was significantly decreased

(P<0.05). The present study demonstrated that Cyr61 knocked down HEK293T stable cell strain was successfully con-

structed through CRISPR/Cas9 gene editing system, which providing a useful tool for the study of Cyr61 gene.

Keywords

21 B P I8 15 X 2% (cellular communication net-
work, CCN)ZE A i HICCN1-6 41 1, 1% A KA
MM WA, i R TR DL AR BCE
TR BB A, IS A e AR R S
AR AR s EEW M. M NCONF R K
AARERMEZ —CCNI X 4 A E & LIt R &
[161(cysteine-rich protein 61, Cyr61), H P 52 41 i %
AT LA oy b A I AR B R B B . B TR B,
Cyr61 LA A7 2 245 Sl ER [ RE /), REREAEAN[E] )
T AR A A, ALE AT A . R
B, WA RHRAEY. 25 7 a8 MY,
SR LR EE AR O IR IR R T %
PG g e RS R A S KR .

Cyr6 1 Lk B A 2 S EAE T H TGS
T R IR RN, FFAE S R A K R R v 4y
BEBEZEM. B2, BiXTCyr61Z 5% 5 1
RS KR HARNLE] A T2 2, B DL
fdt ik Rk B E KR IACyr6 1 1 41 g 5 h ) 455 784 AT g
Nt — W FLCyr6 1 IAE AL 29 2 B aili . AR5
I FH AR AE Ty 48 B R L) s 1 A R T B 58
2 ¥ R m] S H & 7 41| CRISPR/Cas9(clustered regula-
tory interspaced short palindromic repeats/Cas9)$% K
BT R 5 T HEK 293 T4H i 2 Cyr6 135 PR s I A2 i 4
Mukk, HNARRRIEE . T T VISR R Cyr6 11
HEK293 T (£ AL il BEAE I, DR AW 5T
Cyr6 LFESIH K AR R D REFIATL 1) 558 Al

1 MRS E
1.1 EZER

HEK293 T4 ff (R A 4 Je 7K 27 Keck 2 %
Hrty), PR AT T A5 VL B B2 2 Bt Bk 27 S 56 A o0, HDR

CRISPR/Cas9; Cyr61; gene editing; proliferation; apoptosis

LTk, Ultracruzi% 4407114 H Santa Cruz )+
AT SRR H Sigma ¥ A 71); DMEM4
Br Bk, iR L3 8 H Gibeo 4 #) A 7]; CCK8
&I H A A AL 22 5T 7, Annexin V-FITC. PI
T2l R AR I 5 H BDER T £ R A A5 it Cyr6l
— P04 H Santa CruzEY)Hi R A ], S HTGAPDH—
HUIE E Proteintech E W) H R A )5 EHIR. FH R
IgG Hrik(ZH0)l B3 = RAEVEAR A A, A B
RV S 5 RN 2 4\ BCAHR H € &I T)
&I B3 = RAEVITOR 2 7l RNAiso Plus RNAE
WA ) £2(9108)1W H H A< TaKaRa’k: #) 23 &]; Prime-
ScriptTMRT reagent Kit with gDNA Eraser(RR047A)
4 I H A TaKaRaE# A 7] ; Mir-X miRNA First
Strand Synthesis Kit(638315)14 H 3 & Clontech 44
/A7]; SYBR Premix Ex TagTMII(RR820A)H H H A
TaKaRa’EY) A ] ; PCREIWIHH Bifg A TAY) THEA
BRAE G, 51T 3R 1% TR H Santa
Cruz AR A E B

12 FESE

12.1 gRNA¥e R FER FAZFREZ TR N
Fhttp://crispr.mit.edu/1 T+ Cyr61fguide RNA, 7F £k
B SIS G, A R AT =R R A, Bk
iR NER2,

122 LentiCRISPR-sgRNA# /R  HJZLentiCRISPRvV2
#ARHR #E Genome-scale CRISPR Knock-Out (GeCKO)
PR 1119, B Santa Cruz Biotechnolog /A &) & 1%,
BsmB 1(JJ H NEB'A & )#H 1t lentiCRISPRv2 44 , 4
& A [P Oligo . 4% # K (Hi Santa Cruz Biotechnolog 2y
H] 2 ORS00 pmol/L I 733, F FHT4% ¥4 1 12
PR B B SR A% R BEAT B KRB R AL, KRk
J&i I gRNARE 7 51 3% 45 1] 2L 16 1 1entiCRISPRv2 %,
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*1 ZRRKE

2PCR3|YIFF

Table 1 Primers of quantitative real-time PCR

BEH LESIMI(5—3) TIP3

GAPDH GAG GAG GCATTG CTG ATG AT GAA GGC TGG GGC TCATTT

Cyr61 GCG GTT CCG ATG CAG AGA TGG GAT GCT TGC GCT TCT CCT CTG TC

#* 2 gRNAsFF!
Table 2 gRNAs sequences

eRNAF S RS ig]]
Cyr61-gRNA1 Cyr61-A 5'-GTT GTC ATT GGT AAC TCG TG-3'
Cyr61-gRNA2 Cyr61-B 5"-ATG CGG TTC CGC TGC GAA GA-3'
Cyr61-gRNA3 Cyr61-C 5'-CAA GTA CTG CGG TTC CTG CG-3'

P rR OB R W Ak 2 B2 75 [ Stb13 40 Jifd (Santa
Cruz BiotechnologZA Rl #2 )35 7%, JF/E LB-Amp
B B3R AT i k. Bk LA B 3 47 Il /5 (Santa Cruz
Biotechnolog A 7] 58 fift). X IEfffi K gRNAKE 5 £l len-
tiICRISPRv2 1A J5 [ ) A 3 K 85 7% J5 2% Bl Cyr6 1
CRISPR/Cas9 KO JFi ki .

123 @dtf A i EEFL2x10°/mLIE6SL
PR 4% FRHEK 293 T4 i, % FHL 3% 7% 22 70%fl & i 5 46
TeIiE R 2, F51.0 pg Cyr61 CRISPR/Cas9 KOJFi fiL
A11.0 pg HDRFTRL I 2150 pLJG LG L HiAE & 1)
BRI IR 7R A, TR NI ES min; K510 pL
Ultracruz# %<3 77 NN 140 LG 3% Pl & 15
FIEF TSRS, TER TGS min; F AP
RE W — IR G TR FIRA I E 10 min/5 A
TP EZF T 10% FBSH R 75 5 S &R F82 mLn
NE293THMI /N6 LR N o % 5424 hl148 hfg T
e NS YL DL . 5 G 5 48~96 hl 2
YRR, AERKORAS RAFHT, IIAS pg/mL ) WE 4 25
Z (puromycin) i £ 5 YL 40 i, A 1E 40 i 58 42 5
T2, BRI R R, ¥ K5 %% 0] FORqRT-
PCRAIWestern blot 38 1iE

1.2.4 Quantitative Real-time PCRA b
Cyr61 CRISPR/Cas9 KOJii ¥i [THEK293T4H il A IF:
HHEK293TH: 7748 h/iF, 4 RN Aiso Plus RNAFZHL
A SRR U R EUMRNA . B pg MRNA J 5%
A cDNA, B AR $ AF 2 BR A7) & i B P adk . fd A
LightCycler® 965 52t 5& BPCRAVHEAT Rl 1%
BLGAPDHAE NN 2, K Cyr61FGAPDH{ImRNA
Feiko DA S A X R A B, AACT=(CTSZ 5
4 H H-CTSZE 4L N 2)~(CTH IR 4L H ()-CTX] R4

NZ). HESLE3K.

1.2.5 Western blot# | & & 49 & A 1 e e
Cyr61 CRISPR/Cas9 KOJii ¥i FJHEK293T4H g /% i
HHEK293 T4 il 1% 9548 h)m, W HU 4 i, $2 B8 2K
Fo DL mmpk R LI € B R FE, B30 pg i A
AN5xSDS F R AR RS, T+ e SR
B 3R A M T Mt Js FL YK, 300 mAVE IV 7% 2 PVDF
JEL, 5 P = IR A AL hy 3 B0 ON — B R v A R
f1Cyr61(1:500) % GAPDH(1:2 000)4ifAk, 4 °CHg 5 it
T, BEB3IR, INANAH L) 1L =41 % B4t Bl IgG-HRP
P, EEFE 1 h, PeR3IK, MRk R JE(ECL)
52, M| FImageJ AT 1 2 4, LAEEE %
7 5 GAPDHEE H 2% il K BEAH 1) EUAB 32 7 FL AR &5
. HESE3R.

1.2.6 CCKS8i% # ) £m fien 3% 58 4 Rl T 1
Cyr61 ¢ IKHEK293T4H g 2 1 H HEK293T4H Jfl 4%
D10 /HLEERT T-96 L0, 45 L2851 9100 pL,
P3N REIFL, FIN R E 2 L. A K2 S
I H0TC I35 3 32 7 [R5 24 h, 49 5945 4% 2H B 5k ab # 41
H10. 12, 24F148 h, f L INCCK8 10 pL, 37 °C
ARSI E 2 h, BEFFAMY 450 nmi K 5E 2 LG
{8, LA Rl Loy s 0 A . B S0 3IK .
Y B AE I F=[(SL 50 4D — == H 4HDAE) (A B 44D
8 — 2 HZHDIE)]¥100%.

127 AX@p b mefs BRERII
Cyr61 i IKHEK 293 T4H fifd & 1E H HEK 293 T4H A 7 A
R NGRS LER T ECE &M, ARG
FWG 25 440 B 4 °C PBSTE P2k, IREEH L G 5
T I 7 o 2 ) 1) o P R, TR R AN e R
1x10°/mL, HX100 pL4H &IN5 pL AnnexinV-
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FITCHIS pL PUARIRES), = imEECIFE 15 min, I
A 400 pL PBS, it U4 A A AT A o 25 5 SR 3 UK
1.3 SZitFAIE

K HHSPSS 23058 v+ AFHEAT Hdl 73 M, A i
PEIFAT LS AT AT 55 A S . IR IEZS AT
[ E s Axes R, R 20 A] P40 R B S A A oA 563,
Z AR B ZT7 2 0t JE IR 70 A W LA fr
BORIRAE R, KRR RIS I o 44 S 06 24 B E 3R
P<0.05 9% A Gt 5 Lo

2 H#HR

2.1 Cyr61 CRISPR/Cas9 KORhi A&
LentiCRISPR-sgRNA#; 1% (&] 1A), Bbs 1(Santa

Cruz BiotechnologZ ] #& 4 ) F§ 7] i [A1 i 1) 2= %%,

#1entiCRISPRv2 55 gRNAGE K J& ) X HEDNA( ds-

DNA)HEAT 8 B, 7% 52 7= W) % A0 2 Stb13 41 i

W 9%, HAELB-Amp#R L3170k . BEECER 78 B

(A)
. cPPT
Psi+ RRE

HEAT I 7 (FH Santa Cruz Biotechnolog /s ] 58 i), %
B 452 TR 7 I 8 AR 2E 4797 K K5 9% . HHSanta Cruz
Biotechnolog A F] 43¢ i Cyr61 CRISPR/Cas9 KOJifi
¥i. E1BFTR NCyr61 CRISPR/Cas9 KOS5 Hi T4
JE B
2.2 Cyr615 R MELE

F I Cyr61 CRISPR/Cas9 KOJii ki £ 1F 4 1 #%
JL4fiffa24 hAI48 i AR B 5 WA L 8%, H e
YRR AT WLEk B e R 3 A A T AN M, R W HE
Gl Ty, 48 h 4% (07 8 5 BE B 2 58 1724 hivf
(El2).

FRATIR) FH B PR i3k — P B E 2 75 K gRNA T
H1| B ) % NHEK293THH L N, J7 71 %) B 45 2R R,
Cyr61-gRNA2 J Cyr61-gRNA3 I % gRNA K, I # A\
2 P (ED3).

#:4L48 hJ, Quantitative Real-time PCR45 4L 7,
XML, mUKCyr61 41 HEK293 T4HAB I Cyr61

\ U6 sgRNA EFS SpCas9 FLAG P2APuro WPRE

LentiCRISPRv2 Yy

(B) ‘ ,
U6 promoter: drives expression
of gRNA

Green Fluorescent
Protein: to visually
verify transfection

2A peptide: allows
production of both Cas9 and
GFP from the same CBh
promotor

Nuclear localization signal

CRISPR/Cas9
Knockout Plasmid

SRNA
Plasmid
1

Plasmid

p ||

20 nt non-coding RNA sequence: guides Cas9 to a
specific target location in the genOmic DNA

RNA scaffold: help Cas9 bind to target DNA

g
&
o A
.’%

Termination signal

CBh (chicken B-Actin
hybrid) promoter: drives
expression of Cas9

Nuclear localization signal

SpCas9 ribonuclease

Plasmid

2

3

Targeted DNA

A: LentiCRISPRv2J§i i &i; B: Cyr61 CRISPR/Cas9 KOJF i i .

A: diagram of LentiCRISPRvV2 plasmid; B: diagram of Cyr61 CRISPR/Cas9 KO plasmid.
El1 LentiCRISPRv2 [ HIEEFCyr61 CRISPR/Cas9 KOBHI [E] i
Fig.1 Diagram of LentiCRISPRv2 plasmid and Cyr61 CRISPR/Cas9 KO plasmid
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A: 24 WIS AN, B: 3% 4424 hJ5 AHZE 980 A WS4, C: 48 hEHIZ WL AN I; D: % 4448 hJio AH 22 90 WA N IS4 i o

A: cells observed at 24 hours of light field; B: cells observed under phase contrast fluorescence microscope after 24 hours of transfection; C: cells ob-

served at 48 hours of light field; D: cells observed under phase contrast fluorescence microscope after 48 hours of transfection.
E2 #¥EEHEK293THMZERATBRIEERL

Fig.2 Expression of green fluorescent protein in transfected cells

510 520 530 540 550

O HET R gRNAFF A
The gRNA sequences are shown in the blue box.

560 570 580 590 600

ACCGGCCICAAG TACTGCGGTTICCTIGCGITGGACGGCCGATGCTGCACGCCCCAGCTGACCAGGACTGTGAAGRTIGCGGTTICCGCTIGCGAAGARG

KA AR

[El3 HEK293T4AAEEENF45 R
Fig.3 Sequencing result of HEK293T cells

mRNAZ & B & K [£(P<0.05)(E4), ¥ 1% )5 72
SERTRETHR T Cyr6 IHE R 5%, (R IR 5 A2 75 L R
B 50 Cyr6 15 R B BF R IS A it — 2B 3001
T D IR R Cyr61 J5 X Cyr61 8 H &
1A IR, FRATT R F Western blotk: Il Cyr61 55 H 3=
%o AR ER, 54 A B, PR Cyre 1411
HEK293 T4 ) Cyr61 £ [ 32 1% B & K [%(P<0.05)
(Kl5). ESEHEK293 T ¥ Cyr6 1 52 K] C B D ik

fik.
23 EFEMFER

AR Cyr6 1 5N 5, S TR 41, FEEURNA, 4
PCRY™ 1 J5 A& HEAT SR o I P 45 SR 5 5L 51
AT XL (El6), 45 RN, mURCyr6 1 Ja i 4 i
TFAE L AML A5 O BRIE R AR AN, B 4T B AEFIT R o
2.4 Cyr61XTHEK293T4HAE5E F1HI S0

N TR R R Cyr6 15 XFTHEK 293 T4 i 3 4 )
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FEIEEARIEZE, n=3, *P<0.05, SXTHALIAREL .
Xts, n=3. *P<0.05 vs control.
&4 B{ECyr61/5Cyr61 mRNARIZRIEKF
Fig. 4 Cyr61 expression level after Cyr61 knocked down

Control Cyr61 knocked down
(A)
Cyr6] | — — 40 kDa
GAPDH | i I | 37 kDa
B) 1.57
=
2 1.0
=%}
<
<
€
5 0.54 4
0
N &
NS S
<& >
&
Nl
Q
&
&)

A FURE A, B: HIE AT AL . X, n=3.7P<0.05, SXF FRALAH L
A: primitive protein band; B: relative gray value of target protein. X+s, n=3. “P<0.05 vs control.
E5 BURCyr61/F Cyr61EBFILTIL
Fig.5 Expression of Cyr61 protein after knocking down Cyr61

Originassequence | JegABTL - - - - JACHIIICIEGTICHAA THITGHAAANT - - JAaRIGHTT

Cyr61-KD sequence (ITCHGATE - - - - - cATTT clfia A A T TIFTET| A T--- TEH;_T'
330 340 350 360 370
CTGTP—.CIG;.GF-.IGCF—.TTTCTGGTCTI—.F—.I—.TCITIGTF—.GI—.I—.AIGAGTGCTT|

2B HE R SRR
The mutant bases are shown in the red boxes.

El6 MURCyr61/55REREFTIXTEL 4T

Fig.6 Comparison of Cyr61 knocked down with original gene sequence
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1.0 =
-@— Control
0.8 —m= Cyr61 knocked down
Q
2
‘% 0.6+
5
ks
=
2 04+
2
o
0.2 4
0 1 1 1 ]
N N2 f'\P:Q bib&\
PHEERRIEZE, n=3. *P<0.05, 5% R4IMELE.

X+s, n=3. *P<0.05 vs control.
El7 CCK8#&MELECyr61 3 HEK293T4HAE5E F1H52 M0
Fig.7 CCKS8 method was used to detect the viability of Cyr61 knocked downed HEK293T cells

(A) Control Cyr61 knocked down

Ql Q2 Ql Q2
10° 9 0.107% 7.980% | 10° 0.135% 1.740%

Q4
3 93.400%
. R

Q3
4.700%
L )

0 10 10° 104 10° 0 10 10° 10 10°

Apoptosis rate /%
=)

FEUEEFRUERE, n=3., "P<0.05, SXIELARLL .
X+s, n=3. *P<0.05 vs control.
B8 RRAMEECyr61 5T HEK293 T4 AR T- RSN
Fig.8 Flow cytometry was used to detect the apoptosis of Cyr61 knocked down HEK293T cells

5200, AR H CCK8YZ: K MIHEK 293 T4H Mt 7iF 77 1% KOHEK 293 T M 4 T 15 0. 45 R Bow, SxIa
Wlo SXFMEALAREL, Cyr612E R JECCRSFMTE ML, Cyr613E R 5 1 T2 ] 5 BRI (P<0.05)(&
J1EH B = (E7). 8).
2.5 Cyr61XHEK293 T4 AT RIS M0

AT RNEARCr6 G HEKSTARFA T 3 1
i, FAT TR I A B F AR K AnnexinV-FITC/P1#% 2137 Cyr61 X FRCCNI1, N R 4H . RS2 4 24 A A
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I LAE B o A 77 A, A 40 B A R 5T 1 2 A
43P, Cyr61 & 35 4F ok 5 4 A6 AE 1) = 2 SSU AT 72 1)
Mz —. BRMMIANE A HIE 5 T, B
W72 S S E B RE ), AR AR K
HEHEEEEM. RS, CONIE AT 541 %
A [F] 2R RS RAHGE &, AN [F 40 0 40 i o 2
FREE R AOIETE . AR (kA T A,
I TR S AR T . RN, Cyr6 1IBFERE R
MIRE . MERTER BB B0 SR R AR K
A E BN, TR TR, Cyr615
5T PR SRR RTT R 18P R AETE
PR EPIR I KA 5 RS, B ER R, K&
WFFLR W], Cyr6 IFEAN R SR i) g vh R 45 25 AN R )
YEM . i, Cyr6 L7EFLARRE! Y B EJED | B AR
i ik, H S5 mAMiGsE . e KR s 5%
VIR A2 J3 A0 7 20 A& B, Cyr6 17E /N
JEET, B e ) A BRI

B ARCyr6 11 Tl BE #3845 B 78 R 3N, (5 H X
HRAEAE B 70 THLEI A e 2 2 . 3 B B2,
Cyr61{EAN [F] 941 i BRIA B b 5 AN A ) 2 AR R 5 R
FHEE & ] BE R e M I PR HIM. BT LAk 3] —
Tl R 58 T2 X R N B AL Cyr61 (1 Th g LN
%,

K [R] Ty BE 73 A 0f T B fofp I A BRI 0
GIN I ESP R L Y i UE- IS L 5% Siibuls e s
2 i P 8 A AR 1 k9 A 4 L KT BT A 2 R T
REM B E TR —. IR, EARIMIR AR, B
18 #% 2 ¥ (zinc-finger nucleases, ZFN) « % 5% 0%
FFE RN W) % 1R i (transcription activator-like effector
nucleases, TALEN)FICRISPR/Cas9 & 4t L4 V2 Hu
FA 45 B ik (R Th RE B k020, 5 ZNFAITALENAH
tt, CRISPR/Cas9 A Gt B AT BEIH /{8 R E Jk
A FEARAFAL /1. B H Z ) ECRISPR/Cas9 & 4 &
—MIEGRNARITE T T, 7EHRIAKF Exf H %R
DNA P 5 HEAT BUE 1) E s HOR, B g a5 R s
€, BT LLBE @ N H T SEB6 A ALK B F 7T 2,
BIg f1itk, CRISPR/Cas9 R 4t H1 TP A1k . k[ v
FAAERLZ AL Ak, BT DL Gt mT g B2 v f) I
HEARPI . FERATHISZI P, Oy T RIERUIRALER, Al
Bt T = AN gRNARE Al JRATHYSEEG 45 R B, A
CRISPR/Cas9F A 7] LA SZ BLCyr61% K| /EHEK293T
2 AR AR AR AL, PO 28 L A AS R B e 4 otk mT

T 5 SR A0 B K () SEEST 9T

BEAE 5 R, VB NCCNZ R 11, Cyr61
T E RS A R (AR AT R B 2
WEME S HIRIEREN SR WE. 21k,
R B AN 4H A0 I T A R SunfERRE 5T
RIN, Cyr611] LB PISK/AktE 5 38 A2 3F ik 4% st
BrE MR . GaoCIT 9% K 3N, 12 fli & ik i i T
IR I Cyr6 1 R] LU it Aktig 424 1 il 51 kT3 L
YA SE . Cyr6 L7EAH B E TR 5 rEH 24
WH G — 451, Pilarsky 2" 57 & I, Cyr617E
T 51 RIE BRI, I RIE I Cyr61m] LA 7 51 A
S A0 M 3G A, R HE LR T, AR T Jin SRS B 7T K
B, TEHT I RIEDU 14540 i H BE A (19 Cyr6 1 AT LA ]
Z M, (R T BT RA, Cyr61 AR Th e 7 22
BB TUESE . AW F0 38 i CRISPR/Cas9H AR 14
# 7 Cyr6 1 mfK FUHEK 293 T4 itk »  FATTE— 2D 1F
FERARCyr61 J5 X HEK 293 T4 Jfd 184 58 Ko 7 T~ ) 5 i,
TATVE I, FAKCyr61 LA f5 7] B & {2 iFHEK 293 T4
MRS, PR T . X IR N8 7R Cyr6 1 1E 505
() A e R L B R ) Al (H2, Cyr61
(RIAE FEIATL i B 998 11 2B R R AT 150 @ i L B 2 1)
AR, BT L L IE 78 Cyr6 1 1E 97 (1 R A2 & L 2
HVEGENLE, I R — 2D .
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