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(T EERRE, = 5N 5 e 5, 4 A [ 5K S s R Sk, 4111 750004;
2??@%%:%‘2%6&IE‘%%F%MW&%L%%%E%%%, 11 750004)

THE AR REAETPurak N T4 KB T, AN ZART FARLEA ETZOEA,
REREMZRZRT, EHMNEANKT, RBHRAAREWG X F . 7 G8 I EPura i B 3L
Mt s Rk B AP 2 400 # R UL A DNAAR G5 P 9B R . ARIE B 69 K F S q M IR sk 2 -F 49
A% B 3% A8 KL 69 sgRNAJF 51, A~ A A8 5L 64 BAZ F BR /5 % 14 2 pSpCas9(BB)-2A-Puro(PX459)V2.0/f 42
BARAE RLAT & b, AT A 2 fE 3t Purosk B #EAT 8K PR 4 CRISPR/CasO/f 42, W40 247 44 i 4218 3L B4
Fa | - SAT S, W 1T AR AR IE A R AL sgRNAJF 51 36\ 69 [ b k46 2 2] Rk DA

ZUHT22) 2+, e AL ﬂ\i@%uﬂw PR %, PR IEH A K6 BT AR, i I S AEAE T b
FATPuro B 3R e el % . i@ id Real-time PCRA=Western blot4i K 57| & 4% Fx Fediid /K -F LA
Puroik B 449 &AM DL, A k) 2 Puro i B 64 SRR ZCE 45 P A 22 69 Puraih (B 3RFR 64 4m el B 32 2K Ik
(HU)BEAT AL 22 R 22 52 20 IR DNAAR A% 64 K 3o AR A | 3@ i3 Western blot. Bk W 3 RUAE % i b, ok 52 3 &
20 i, 2 2B IR Puro EDNASRAE B b 0948 R . FIess RAESE, ATdEA R BAML E 4. @id TA
F ) 5 A TTE B 52 PT M) 22 64 S AL LA RAF49CRISPR/CasOiE 1, 7T F 8 A B 2088k 8 A RE,
Real-time PCRA=Western blot 52 3625 F4iE 52, Purok ) 8R40 64 Purok R & A B B 84K, Purok B &L
Mz, et HU S| A2 69 DNASR G AR A KR, $1 9 Purofe 4645 K B ZADNAGY) % 34 7 i R 3% A £ %
Ve, R —FF RT RS E A, K4 RER T, F) A CRISPR/Cs9HZ A T vAF 23t
B o9 R B AATER, B ATty TR Aadl oA 2o B R U AR, AR X —4F 5, TAm RuE 544
E AL A&, i m R Z T R VR B Pura i R JEAY 22 70 64 A 4 52 o) 4% ) dm JLARE AL
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Abstract Human transcriptional activator Pura is an important transcriptional factor in the body and plays
important roles in many aspects, especially in the nervous system. Pura is closed associated with the neuronal
development and the formation of the synaptic plasticity. With establishment of stable Pura gene knock-out mouse
hippocampus neuronal cell lines, the current study observed the effects of Pura on damaged DNA repair. According
to the exon position in the targeted gene, the oligonucleotides with corresponding sgRNA sequences were designed,
and the synthesized oligonucleotides were cloned into the corresponding cloning sites of the pSpCas9 (BB)-2A-
Puro (PX459) V2.0 plasmid so that Pura gene knocked out plasmids were established. The positive clones were
selected and identified with endonuclease cutting and sequencing analysis and then the plasmids with correct ORF
and sgRNA insert were transferred into mouse hippocampus neuronal cells (HT22), and selected with purimycin,
the survived cells were kept for the further cultivation and the stable cell lines with Pura gene knocked out were
established. The Real-time PCR and Western blot analysis were employed to check the expression levels of Pura gene
in transcriptional and translational levels respectively so that the efficiency of Pura gene knock out were evaluated.
The established cell lines were treated with HU to build the experimental model of DNA damage. The effects of
Pura on DNA damage were observed with Western blot assay, pulse field reverse electrophoresis as well as the
cellular proliferation and cytotoxicity test analysis. The experimental results demonstrated that the inserted fragment
with correct ORF. The TA cloning sequences and T7E1 endonuclease cutting proved that the constructed plasmids
possesses the ideal and effective CRISPR/Cas9 activities and could cause the base mutation of the genomic DNA,
the results of Real-time PCR and Western blot assay confirmed that Puroa gene expression decreased remarkably
in the gene knock out cells. The cells were much more sensitive to HU induced DNA damage when Pura gene has
been knocked out. It indicated that that the Pura plays an important roles in the maintenance of integrity of genomic
DNA. It might be an indispensable protein in the cells. The current results suggested that the targeted gene could
be effectively knocked out with CRISPAR/Cas9 techniques and at the meantime, since the plasmid carries the
purimycin resistance gene. It is easy and convenient to establish the stable cell line with this characteristics. The
established cell line could be used as an effective cell model for the investigation of the biological effects of Pura
gene in neuronal cells.

Keywords CRISPR/Cas9; Pura; gene knock out; HU; DNA damage and repair

Purofe —Fi ) ZARAE TR, JF He 5 ZR 45
HAREE. YRR I, Puradh & T/ R AE
Tl i B8 % 2% 1 (myelin basic protein, MBP)Z& [A] & 2]
T HIDNAKE 57 7 41 b, ARG AN REPE, A8 28
N BRI rh 2 A BX MR F B Puroff) 2 5 TR
A+ AR sE, NISPurad 322 A R, S5/
Purod (5 F7 5AH HLACA AN 2 3 R AN [F]P). Pura
JUFAETT A J5 A sh A 23 23860, B — M2 1)
RefE I, RERE 5 DNAZ &, ] LLS5RNAZ A,
DNA % i\ mRNA%%%D%EDﬁﬁﬂawéﬂﬁﬂP%‘B
RIEFEAFFEZRERC, thak, IRt Fiik K30,
Puro/EDNATR 1412 5 77 1t R FE 35 — € A U2,
IXTEGEFFAP L RGP AR 7 A 5 — € 1)
X A BT DNAT LR B B e #FH B E i A
S, AT P R340 HERR, DT SR 3 200 i 26T i N

AR, PR 20 RGN, BT 8t
= RH PR 44 B FE B 2 1 R 4 ) RA B O, ek
56 320 R Ik R, EE N 4 PR I R 2 T )
g A —A, Ui T, X mh & AR PR B =
AR PR 2 — 10,

Purof H FIEEMIE RGN R B A2 k4555 B
BHER, JCH MM TT IR E LA R fidm] 28 1%
BT EER A & 5 U198 R Y, Pura i = B2 R 1) 58
TGl EMERANKEANR, HFFBAFZLRN
PR R G IR, B IN5q3 1.3 Ak 2R A kAN
X-Ma 25 A R0, DA AN AN R I SE 56 =
FARIE T Purocks DR i B 14 225 D] R FRY 4D ) 217, (L
BRI R WA LB RN ARME B2/ TG
A, KhaliliS " )4 38 K I, Puraik PRI 2 5 7N R
E A JE4E FE TS . TiHokkanenZE!"81 ) & B, Pura
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B bR 7= R B NRE, IR 4FET. (HER
— UMM, PuraJ B Z XA RS R E 77
gm0 718, H FT 96 T PurafEDNAT 5 516 5 i)
YE ML IR AL A 2 0L, R R TEH IR E R R
W, Wang S5 /N BRI R A 2 4E 41 i (mouse
embryonic fibroblast, MEFs)fJ#5 78 $&4t | Puraib
FI| B DNAK il B /R B IE 35 LA K Pura (1
TEDNA[F] 5 5 4148 2 4 (19 7E L, {H PurafE #H £ 6 H
XTDNAT A 18 ZAE R BB R WARGE .

AW 5t F) FHCRISPR/Cas9F AR, BT i 1
F T Pura R B (K1 pSpCas9(BB)-2A-Puro(PX459)
V2.0F0RL A, AR PurodE IR 751 Jo 8 A U4 A1, 1E
HE AR X BRI AR F RT3 X R % i T =
BisgRNA, 54 I s Thidh N 3034k, % I 5 X
LR/ R SRl 2 n 4l f(HT22)H, I A 5
FITR Ik, IR T R 0E i Puradi R R 1 /N B
L AR . R NRT Z 40 R AT Ak
ST T AR AN 2 STEDNAB S BT AR i 3 i
— AN SEIR 5 #T, 164> F /K P A0 i /K 7 B 52
T Puradk A 7E 45145 IDNAME & P (A H, #0545
T Purad [ 50 4E R AR R 28 2 40 5k TR A P R 1
DA% A 22 A5 1 55 1) R TR AL«

1 HMR5E®

1.1 #8

111 4. @mief B #H  pSpCas9(BB)-2A-
Puro(PX459)V2.0Jii ¥i 14 5 addgene.org. HT224
AR S RAT . RZ AL EDHSoW 3L R &
EAEMEFERAF . 405 7% T H fIDMEME;
FRMUA SN HER BER. W E
Biolnd A & . 4 fi 5 7% T37 °C. 5% CO, [ 41 f 15
FFEH . BT AR R R T R TE R R A R
M RFE S TAES NEET.

1.1.2 X5  Fast Digest Bbs 1lJ [ Fermentas/A &
T4 Ligasell) ENEBA m]. i fi 42 B 71 & Total
RNAHE BUR 7 £ K 4x 5 R ZHDNA B B0 75 & 08 H
Omega Bio-tek/A 7« DNA#ER [FIGAF &9 5 b 5t
R AR A R A . Lipofectamine™ 2000
% YeiX 5 W H Invitrogen /A 7] . Opti-MEM% 7% JL 1
H ThermoFisher A &) . S Puroi /416 B Abcam /A 7 .
BIFGAPDH. #TR. Rt =9 A b A2 4
WAEMIH ARG RA T AT .. RNAYFE IR &0 H
ABMZA 7], Real-time PCR%YEMix I [ DBIA 7]
1.2 S|4t RN

ARSI (51 W0 53 0 HH 5 N e 4 R AR RN
PR = FI A T AR TRE B A R A =1 & i, )5
TR G G- N 7] 5E R o
12.1 sgRNA#&K  PuradtH] R —DNEFEAR,
HHRAEBHNIME T, BN R F A E R,
5 AN b B — BT 41 NCDSIX (966 bp),
Y EE E B1(321 aa), 3 AT R IR SF X, R LR S
[X 45 2k % = BEAR A I CDS 5 41 1 JyCRISPR (1) #E 45,
(Oligo-1+ Oligo-2F10ligo-3)sgRNA % K 1 (20 nt)
NG(A)NN-++---NNN(NGG), #5018 = (IsgRNAF
HIl, 7EH P I EEEYINL A . TETE Ak sgRNATHIHF
55 N _ECACCG, REES "5 I _EAAAC, 35w in—
ANCEED).
1.2.2 #EARAH KA 7] % (insertion-deletion, Indel)
wamlglgat O T RIERA AT T Pura
5 R B R sgRNA 712 154 28, AT P sgRNA
£ T3 K 4ADNA 147 B, 405l ih 1 3 5EPCR S|
YA T TASL [ A 51 53 B DLk Wl 2 75 A R A8 77
A H B K EE 29300 bp) A BEPCR S (T
T7E1§Y], KFE£1600 bp)-.
1.3 BPRBRAIRIE
1.3.1 CRISPR/Cas9-Pura/f % 64 #4 2 ¥

#1 Pura sgRNABERZELFT
Table 1 The oligonucleotide sequences of Pura sgRNA

EA DNAFF1(5'=3")
Name Sequences DNA (5'—3")
Oligo-1 Oligo-1-F: CAC CGC GTG GAG TTC CGC GAC TACC

Oligo-1-R: AAA CGG TAG TCG CGG AAC TCC ACG

Oligo-2

Oligo-2-F: CAC CGC ATC GAG TTC CGT GAC GCTC

Oligo-2-R: AAA CGA GCG TCA CGG AAC TCG ATG

Oligo-3

Oligo-3-F: CAC CGG CTC ATC GAC GAC TAT GGAG

Oligo-3-R: AAA CCT CCA TAG TCG TCG ATG AGCG
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R2 MIndelZREHPCRS |4
Table 2 The PCR primer for detection of Indel mutation

E2R i DNAJF4I(5'—3")

Name Sequences DNA (5'—3")

Short-chain

Pura-1-F GTG ATG GAG TTG CGG TAG
Pura-1-R CTC AAG AGC GAG TTC CTG
Puro2&3-F TTG ACT GTC TGG CGG ATG
Puro2&3-R CTA CCT GGA CGT GAA GCA
Long-chain

Pura2&3-F AGT TGG TGG AGG TTC TGT
Pura2&3-R GTA CTA CAT GGA TCT CAA GGA

pSpCas9(BB)-2A-Puro(PX459)V2.0/5 i 4% 14 FH Bbs 1
D1, ISt 5 23 5l 5 v (1 HL28 i iR K A2 S5
SRR Fr B 1S b g P T4%E 2, 7E16 °C
R, G ) AL BIDHS Wk 2 A,
HAR K5 7% o
1.3.2 CRISPR/Cas9-Pura/fi¥it9 %%  HTPX459
AR KL A P~ Bbs TA VIBEAL 5, I Bbs 1Y) 5
S TERCARRI I AR S, WA 2272 A2 ML, PRI SP AR
R TR REA EGERHE e . PRECEAR
B B TR VR RS IR, SREUTORL, N T TEE R I, A
SRIE L B V) AN E B 2 BT AT %58, LI IR sgRNATE
A% TR BEA IE A i e N A6 A B ) BED) A7 A
133 IndelRZAM  TAWFETH 0 ¥y
) 5k 28 H Lipofectamine™ 2000%% Y& iEFHT224
b, e BT kAR B AT . F 48 hE, HE
I Az JE R ZHDNA . F BT 3 B 25 K ZH DN A (SOE AR,
FHAH . 4 40 B PCR G| 0 BEAT 973, K B 38 (1) 7= 4)
BEAT AL, HAE IR A I RS 2 R 5 (A 5
PUC-T#RESE, oAb, fitkas 7. i 05 B ik ok
W RH M v e, A 2E Pk ik 25 /D204 P o B AT 8% 9%,
FERUTCRLEEAT I 7 o0 AT, BB R

T7EIREY) 452 a0 b Arid, FH AT B B 2 (R 41
DNABAR, AR K BEPCR 51 03t 4T 47 38, K it
¥ Pt AT ik, B KA JS, FT7ELRREAT
D), S8 J5 8 30t P A P L P A T 5
1.4 BaRERPuraEE R R

B Hi24 h, BHT2240 i LA A £L2.5%10°4
41 1 R 2 PP TeAL AR, A A3 7 B 4 4 R A
AV & JE (confluence) N 70%~90%, & 4Ll F 4%
Lipofectamine™ 200015 B 15 i3 17 4 /. %% 4« Y
H 4y N PX459(XHHEZH ). CRISPR/Cas9-Pura-1.

CRISPR/Cas9-Pura-2. CRISPR/Cas9-Pura-3(Pura 3
Rl BR ). 5 Y448 hg, IINIE IR 1) s 5 R
BT . KRS AT HASRLS, 137 R E 8 ng/mLIFIE
WA 25 22 A3 7R DK AR I L IR 4 i 4 30 R AR, BT AAR
HIF 70485 FH 2894 B 8 g/mL F FEL e 3 SR 47 e
i o W8 I 0 I S5 AR AT AR I AN BIEEAT A PR RS,
DAREFL R L — A0 M (1) % B B fE 96 LR H, BT 85
Fefa, Fra MK fE, TR, (56 ng/mLiy
BRIy R IR DL R T fE 2R 155
1.5 ZRNAZEL. RNA¥F:5K K Real-time PCR
M E Purafy 31K
1.5.1 ERNA# 42 B F Ambion A ®] 2 7= 1
TRIZOL%E 4 Omega Bio-tek A @] 22 7 (RN A$Z R
FI R FEEHUSRNA . $2HRNAJE I 2 W B JZRNA
G, Dago/DasoE2.0/5 47 W] LLIEAT J5 B8 5 S 51256
1.52 RNAi#4 FHKIRcDNA  flifIABMA A
A 7 ) 3 S AR R B AT CDNA R 28 — R BE M &
Mo K N YIIR 2], B FBio-Rad S1000 PCRAX
t1 842 °C 1 h; 70 °C 5 min, 733 2 S 7 #)cDNA
A[ 37 B F T Real-time PCR3LZEE, tH 7] 177580 °C
UKAR £ -
1.5.3 Real-time PCR  /#ifIDBI Bioscience s & (]
Bestar gPCR Master Mix SYBR GREENiR | fl_F ik
& B 1¥) I DNase-free /K #i # J5 ) cDNA{# H Bio-Rad
CF965L i 27¢ ) & S PCRAHEATPCRY #4(43).
1.6 Western blot

MBI A4 8 B Purodiis [ O 40 i 2R (Pura-3-2, 2846
N 6248 L 5% 1Y) Puroc= DRI R B () AR R B 0, P S
95 35 DA A0 B 2R SR AT ) S L R BEHT 2240 it
P HUE B BT, PR gE MBS IR, N NPBSYE & 41
Ji, S8 )5 AR R AR A, BFRRS minfE %30 s, SIX
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Table 3 The primer sequences of Real-time PCR to detect the expression of Pura in cells

SN JFA(5'—3)

Name

Sequences (5'—3")

Pura-F
Pura-R
GAPDH-F
GAPDH-R

CGT GTT TAT GCG AGT GAG
CCT CTG CTT CTC TTG AATC
GAG TCAACG GAT TTG GTC GT
GAC AAG CTT CCC GTT CTC AG

J& LA15 000 r/min®g 0215 min, W8E Fig. M2 EH
JR I P (BRI A 5% R B2 0.99 A e, K & 1 R
¥% b4 5 25 A B #£Loading bufferfl /KB & f5 &
F100 °C4: @5 minfli 25 AR, SR )5 31T Western
blot, £ L - FEEE (1 N50 pg. HLUKSE R G, FE5,
FA 25 5% B R Wk I TBSTE AT EF L h, 285 I
FH 5% 5 i Wk B9 TB S YA B (1) —HT(1:1 000) T4 °C
B, K H R TBSYRVERR, SRzt — i il
B H2 hJ&, fEOdyssey CLXAX #5 L AT K FEF14 .
1.7 DNAMGIRB

Y T AA) S 11 PurocJ2E DR 55 o3k (1) 40 L 25 R0 G A 56
JS7 PRI AR YA P R 43 AR AE 860 mm P Il Yk H
P 185 0.5% 0I5 Fr 15 77 56 4k 255 9% 16 hLAfE 4T [R]
A, [R5 A 5 e 3 IE TR 40 I R 77 VR DN 289K
J5£ SN2 mmol/L I F23 IR X6 40 BB AT Ab . 43 3 B Ak
P50 3. 6. 9 hifZm i, $2 B 4E a8 o, i
Western bloth MDNAT 175 ¥ & 25 H FiyH2AX 1) 28
1k, KM EZPuroa/EDNATG B R HIITE .
1.8 BlomER 37 /2 5% ER AR FR ik

Y BT A6 S (1) Puro2E DR i Bk 1170 40 0 2R 0 AH X
S (1) B A2 TR 240 P 2 4 Sl Bl AE 8160 mm P, vk H
e 155 0.5% IMLIE F K5 7 3655 7% 16 bt 4l i 2t 47 7] 25
1k, B3R G B IE B AH M 3E TR I I N R R IR A ¢
W2 mmol/L, 73 Al HUAL B f50. 3+ 64 9 hitJ4H
Jil, $EEN Az FE R 4IDNA . HEAT Bk i 3% S5 I Bk e Fi
WK, %S SCHR[33]. W &3, R A DNA 4 5
PR T B DNA J B (the fraction of DNA relased,
FDR).
1.9 CCK-84HatE5E S4B 144N

FE96FL A i B 100 pL i 48 ff & i (1x10Y
fL). H4 55 77 R AE 55 77 46 05 9724 h(37 °C. 5%
CO,); [AZH M P AN 10 pL HUVE S 15 20 2 43 )
90, 0.25. 0.50. 1.00. 1.50. 2.00. 3.00 mmol/L,
MG E TR LR . 557718 ha A 10 pL

CCK-8 R4k 221577 1 h, SR )5 TP K450 nmib sl
WS, AT A 5 200 B 5 1
1.10 HIELEB RGO FED

FF RS20 % /b # A 3UK, Real-time PCRZ 5
CQIfE 45 2 i HEAT LU, Western blot4h 5 FH
ImageJ BCPFAL B, W K LA WS KRLE, 0Bl
KPEAE JE AT Se it 2% Ab BE . N GraphPad Prism#
PEREAT e 22 BT I EE R, P<0.0S A RA Gl
X

2 R
2.1 CRISPR/Cas9-Puro X ER & RADEFLEE

pSpCas9(BB)-2A-Puro(PX459)V 2.0/ Hi 3 14
(FTFRPX459) [ 25 14 v 22 Tl A 55 BT 25 I Bbs 11§ ]
7 55 RE i a0 B SCRTIR o K SEEEG i B B M v
W, i i) 45 AL 4 A, g T CRISPR/Cas9-
Puro i RL A £ D). KR BT 4G N v BT B I R
P, FRATTRE I HEAT A5 B 1 1 U1 (CRISPR/Cas9-Pura-1
F Dra 111[§ Y], CRISPR/Cas9-Pura-2JH Bbs 10 1],
CRISPR/Cas9-Pura-3 | BsrF 10§ V), F) F 1% S8 K5 55,
FRATE e FE A LB Py D)t s BT Bk 3 ) o 44 e P kA T
WGk, DA Bk vo B 1 IER, SRk — b il it
75 53 Bt Refid e i AR LA, d 3ok g 010 43 B R0 51
Br, FATTHIT K 22 ()3 Puroci R %2 (FICRISPR/Cas9
JF KL 51 56 A IERR(EI ).
2.2 sgRNAJEMERM

TR BATT AT BIsgRNARIA 2k, Bl
| FH CRISPR/Cas97t J [K] 4 5 77 1] (1) 1 FH J 2, R
sgRNA 75| 5 CasOfy 71 X} #1L [r) 3 K U B iR 72 1, 4
P 2 72 AR A (AR A i 1 4, (I I R 2 TR i R
B R B R AR . AT T A A F FPCR 1 47,
ReHEAT RS AR X KA R FEPCRY 1 DA A5
Jilndel. it FaEEPCRETH 1S (1) 7= ) v [ 2 TA
R, L R A ok B S RARAFAE, KB
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Sample: Pura-2-PX459-40 Sample: Pura-3-PX459-40

. - e L I R Tt b L D e e e L i L T U T T T TN |- SRR 1| - S L - |- SRRt -

A AR ACAC EE I TE S RET T EEEAC TRCZEETITTA! R ERCECCECERTCEC AT TCC TSRS EE TS T TR AiACACEE EZE T EITE SIS RETATE S REERTE T

A

El1 CRISPR/Cas9-Pura-1. -2, -3FRLNMFEE
Fig.1 The results of sequencing analysis for CRISPR/Cas9-Pura-1, -2, -3 plasmids

Sequence ID: NC 000084.6

o T T T T T T T T
CGTTTCTACCTGGACGTGAAGCAGAACGCTAAGGGCCGTTTCCTGAAGATCGCAGAGGTG

TGCGATCTTCAGGAAACGGCCCTTAGCGTTCTGCTTCACGTCCAGGTAGAATCG

CECLTEEEEE PR e e et e e e el |
TGCGATCTTCAGGAAACGGCCCTTAGCGTTCTGCTTCACGTCCAGGTAGAAACG

E2 IndelRENFLER
Fig.2 The results of sequencing analysis for Indel mutation

Reverse:

M Non-cut Cut

bp
10 380

2000

1000 | |
700

500

300

50

M: FrifE.
M: marker.

E3 T7E1ERYILER
Fig.3 The result of T7E1 enzyme digestion

PCR™#m] Ui i T7E1 B V1K #4753 #r, TTE1RG AT
DR S b 3R 1) B O 5 B R SR B BT A A A
WUEE, Fit LUK BEPCR™= P47 1B K 5, P I T7EL
B, RO ATk 2 5 A BRI Y . S50 25 AR
52, FEEPCR& M) & TA T BE 5 0 /7 3 A i B, A
AT R R(E2). KEEPCR™W& B K 5 H
T7ELRGY) 73 #r, [FIFER IR T 9RAZ P47 LE(E3)
2.3 ‘AR Pura B E BRI

M) 73 3 [)ICRISPR/Cas9-Puro 4l il 5 P fz

X REPX 459 ATHT224H A v 72 B 40 i S RN A 48
B A5, 99 7 73E 1T Real-time PCRFl1Western blot
SIS SRS I 20 L N Puro s R R IK 15 50 . Real-time
PCRI S50 25 K BH, 5 06} AL AH LL, Purodit ] i
I 1 2 MY &R A0 Pura mRNAZK - B & BEAK, Hoop DL
CRISPR/Cas9-Pura-3-23 % fi 4 (Kl14). Western blot
S 25 AR 52, Puradl [H 7K T S RNAZK P A (1)
S5 R — 3 (ES), Ui W R 1 20 L 2R PuracE R bR
RES=Y TN
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0.5 = =

Relative quantity of Pura mRNA

04

HT22 PX459 Pura-2-1 Pura-2-7 Pura-2-8 Puro-3-2 Pure-3-7

##P<0.05, 55X A HT22H EE, n=3.
**P<0.05 vs control group (HT22 group), n=3.

[El4 Real-time PCRIJlZE CRISPR/Cas9-Purafiffl 5 Pura mRNA7K -
Fig.4 The level of Pura mRNA in CRISPR/Cas9-Pura cell lines by Real-time PCR

HT22 PX459 Pura-2-1 Puro-2-7 Pure-2-8 Pura-3-2 Puro-3-7

43 kDa

~F
| 3
37 kDa
L A4
##P<0.05, 55X HEAIHT224H EL, n=3.
**P<0.05 vs control group (HT22 group), n=3.

Pura

GAPDH

1.5 7

1.0 4

0.5 4

Relative quantity of Pura

HT22 PX459 Puro-2-1 Pura-2-7 Pura-2-8 Pura-3-2 Pura-3-7

[El5 CRISPR/Cas9-Purafiffl ZZWestern blotZ5 5
Fig.5 The level of Pura protein in the different cell lines by Western blot

2.4 Puro7EDNAHIEE HHIER

T W& Pura/EDNATR 15 5 H I E L, 2
FERHU) AL HL 20 B, 3% sDNATR % AR, HUAJ
| A% 0 A2 1 BR AL 5L g K FE 3 DNA G B 75 1) =
T TR I S8 A% 7 1 (NTPs), 45 3R 5 SDNA K il {1 4%
1k, KHAALBE AT B 2> 51 R B ) SO e, AT (A1 5 &
DNA iSRG, WEELE IEH B/ RIS 44 4
LK Puro 25 DR R 53 (1) /08 BRUIAE 5 40 22 S 4T i R, 76
AN (P 0] 5, DNASRAG I E0AE . w 2e AR T
DNA$ 4 bk & 1k 8 B yH2AX ) £ ik 15 0. 45 3
RIW, FEO hISFA] £, A FH 2 2k JIR Ak B i 0 B ZHHT 22
Y1 Hf RN Puroda 5 ZH 40 i 2, DNAS 73 b5 35 8 1 T
B ARAR; TR 4% B R 1) 2K, Puro DR bR 20
Sy H2 AXR 2 B 7E &N [R] AR R [R] 0 22 bl
TR AL B3 2, U Puredit [R5 )5, 40
Xof ¥ J5L IR B i A RIDN AR 147 58 A U (B 6) . Xl
KW, Pura g (4 )i X #2 5E IR 3 B M DNATR 15 (-3

YEF o Tk o 37 S 3% 5 i 43 B (pulse field inversion
gel analysis) 4t 2R [F] £ R W, PuradE DR 5% /5, 40 il
ZFRFENRAE P 2 J5, PR TR DNA Jr B (fraction of
DNA released, FDR)%:8] i 2 - X Hi 21, it B Puradi:
Rl BR 5, 4 PR R A ER AT S, 40 i 2 R 2 A )
DNA X 5% Wr 24 (double stranded DNA breaks, DSBs)
ARG 22 (7). CCK-82H it 5 15 4t Jfa 75 14 S 5
R, GXTHAMLL, YPuraE NG, 400 TS
JIH LN FE(IELR), T HL IG5 R W R sE . A IX
Ll 25 AT W, Purad F 5T £ 4 FF 25 I ZHDNA ) £
SENETT R E WO AR .

3 Tig

PuroE—F £ TH AL (1R, ‘& T LA—Fh 7 51
SR T G A TR RS L, FIR, 7R L
T eh, A4S AN B\, PuradE 55K b8 EH BaF,
NGB A S B FT. 8 LA, Pura



KUK S5 W ] CRISPR/CasOBUA R /) B S 4 28 76 1 Puradi: IR W] 5544 22 Ju A DN AJ 0 (RE A H 713

(A) B)
Timeth) 0 3 6 9 0 3 6 9
HU fr— -+ -+ 4 - -+ -+ -+ B CAS9-Pura
4 4+ 4 124 S HT22
Pura ' *ok
‘ Pura % 1.0
43 kDa - ey g o .
<08
S
Z 0.6+
=
17kDa ompgemm gy - - = S o T N
2 04
S N
0.2 \
N N
B\ \
0_ L L 1
37 kDa "-“-~‘ GAPDH 0 3 6 9
Time (h)

A: Western blotf 12.00 mmol/L¥E 5 IR A FE 1 4 i sy H2AXIK T B: Western blotZr #4455, *#P<0.05, 5% RZAHT224H L, n=3.
B: the contents of YH2AX in 2.00 mmol/L HU treated cells detected by Western blot; B: statistical analysis of Western blot results, **P<0.05 vs control
group (HT22 group), n=3.
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Fig.6 The effects of Pura in the damaged DNA repair
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A: pulse field inversion gel analysis of DNA repair kinetics in Pura knock out cells and control HT22 cells when treated with 2.00 mmol/L HU and
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collected in the indicated time points. B: the results of its densitometry analysis. The fraction of genomic DNA released (FDR) from the well into gel
represents the measure of DSBs.
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Fig.7 Pulse field inversion gel analysis to detect the DNA damage in the cells treated with HU
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Fig.8 The results of CCK-8 cell proliferation and cytotoxicity test
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