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FZE . ET CRISPR/Cas9 ZNHHTEG, MOREFAMME (BHK-21) MESIANM (ST) X 2RI R S0E Bel2ll 2K mRklR, HEIE B 0
PR ELIRE 2 FEIER A 1 (Bel2ll) FEH R0 Bel-xL 8 I7EZE N RAGTE A (SVA) R BUE RIS IR A0 A b A9 VE T Ko F L 4R Bt ae p bt . &5
B IE A L 5 41 Bel2ll 3 H 1 sgRNA | 43 91 2 45 ) 12 96 75 201K Lenti CRISPR v2 15 B 44 2 47 1418 005 75 00k 5% e 2 IR R 15 40 g
(HEK293T) , A% S48 5T ER Y BHK-21 F1 ST 4L ; P28 0% 55 32 0 2B R AT KR AR BRI 345 Bel2ll BE P b ity 40 g bk s 3 5 S 9ot i
PCR (RT-qPCR) #1 Western blot $1iF Bel2l1 2R RiBR I ; 18 CCKS 43 AT Bel2ll 3 PR B %t BHK-21 A1 ST 4% Pk i s i, 455
GRTPEAHE) 5 Bk Bel2ll DB MANMIZR , B3 Bk Bel2ll K RBR BURAIMI R (Bel2ll " BHK-21) F1 2 #k Bel2ll B RER RN R (Bel2ll ™~
ST); RT-qPCR & Western blot Z55: R, S¥FAERANMLZRAEL, Bel2ll M EEFRANML R 19 mRNA FIE [ 25K 34 BE MK (P<0.001); CCKS
IREGEE R s, Bel2ll FEP ailk i BHK-21 40 52 7234 58 6 1 Jy 1 5 9 25 BUAH LU At DR 8 A8 4k, 78 ST ZHME R, Bel2ll SEFE ARG F80T ¥
BOMEFERE ST NI, SEPA R ST 240 MO A 8 B 4T [ ; Western blot Al RT-qPCR I8 ¥ /R, Bel2ll JE K & Bk 5 W& i Hl 7 SVA A3 (P<
0.000 1), £, ARBFFEHIH CRISPR/ Cas9 RGMINME T Wbk Bel2ll JEH 1) BHK-21 40/ 51 ST 400 &, FFiFSE Bel2ll JERI7E SVA B il &
PEHTEEANEH, HIRABISE Bel2ll 35 AT REHLAL T BHAH 1 40 HUAs 250
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Abstract; In this study, targeted knockdown of Bel2l1 gene was implemented in BHK—-21 (hamster kidney cells) and ST (porcine testis
cells) cell lines based on the CRISPR/Cas9 gene editing platform in order to provide experimental materials to investigate the role and molec-
ular mechanism of the Bel—xL protein ( encoded by Bel2l1 gene) in Senecavirus A (SVA) infection of murine and porcine cells. Firstly, five
sgRNAs targeting the Bcel2l1 gene were designed and synthesized, and ligated to the lentiviral vector Lenti CRISPR v2 respectively; and the
constructed lentiviral plasmids were transfected into human embryonic kidney cells (HEK293T) to obtain recombinant lentiviruses and were
infected with BHK-21 and ST cells. Then, the Bel2l1 knockdown was obtained using the puromycin screen and limited dilution method. Fi-
nally, the cell lines were obtained by puromycin screening and limited dilution, the knockdown of Bel2l1 gene was verified by RT-qPCR and
Western blot, and the effects of Bel2l1 knockdown on the activity of BHK-21 and ST cells were detected by CCKS8 assay, respectively. The
results showed that five Bel211 gene—deficient cell lines were obtained from the screening, i. e., three Bel2ll knockdown murine—-derived

cell lines (Bel2l1”"BHK-21) and two Bel2l1 knockdown porcine —derived cell lines ( Bel21177ST). The RT—-qPCR and Western blot
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results showed that, compared with the wild—type cell line, the results of RT-qPCR and Western blot showed that the mRNA and protein ex-

pression levels of the Bel2ll knockdown cell line were significantly reduced, compared with the wild—type cell line (P<0.001). The results

of the CCKS assay showed that the BHK-21 cell line with Bel211 knockdown did not show any significant change in proliferative ability, com-

pared with the wild—type. In ST cell lines, deletion of the Bcl211 gene resulted in a significant decrease in proliferative capacity, in contrast

to the wild—type ST cells. Both Western blot and RT-qPCR assays showed that Bcl2l1 knockdown significantly inhibited the proliferation of
SVA (P<0.000 1). In summary, in this study, BHK-21 cell line and ST cell line with knockdown of Bcl2l1 gene were successfully con-
structed using the CRISPR/Cas9 system and it was confirmed that Bcl2l1 gene played an important role in SVA replication, which might

serve as an ideal cell model for in—depth study of the functional mechanism of Bcl2l1 gene.
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FENFKMTE A (Senecavirus A, SVA) TE4r2K
FIHJE T RNA JGEEFRE (Picornaviridae) , HJR B 6L
TR AR FREE A L Z g P, R A
FLR Ak PR T B RNA (+ssRNA), 2K 25 7.3 kb,
HLAT ML B RNA 5 75 56 N AL 25 M R A . 57 ol R
X (5'-UTR) 5 3"3udEBHIEIX (3'-UTR) 45l T
FENH PG, 3 R poly (A) RBHE, P RXE
N TP BEHE (ORF) , A 2 B 0254 1 22 SR 4R
FIRTA, 2908 gntd 8 A T R R HI R4 A=
12 F AT AR A (fF 5 “L-4-3-47 Z5#5k k] 4
BEE) M T SVA R AL i R v RR S R A iR R
S ARG (AT R ) RPUR ER AT
TR A S Z B EPR AL, B, BF5E SVA 575
FHAH BRI EZE,

B ZfAE Ik C R 2 I 1 (B—cell lymphoma 2—
like protein 1, Bel211) J&F Bel-2 AR, HA W
WY, BVRRP R4St T, (RIS T
RE' . Bel—2 S A A 1A o3 ok 410 o ol A 0 0 7ok
A AN A BE, FEAEIGSE . Ak DA B BE R R
HORFECHAE T, AT AR 4 5 N 2 g T4
MLAAETE ), T H Bel2ll X B 5 A — E B
AN BE S A E A A AR ORI
RIRTFE (HBV) ' | WRIFF R (HCV) 7™ A%
FPEBEE R (HIV) ™ FOREOR # (1AV) 0
FGEERAGFE (CoV) A AN ST G % Hi I 9% & B,
i i O v A5 B AP SVA 250 7E 4] SVA 4 55 &2 il
Bl Bel2ll 3RiEFIH, A5AAE SVA & i,
Bel211 7] GE &SR]

ARHBFFE T CRISPR/Cas9 FE [N 4 i T &, ¢k
T Bel2ll FEHEFEPFRACRE A (BHK-21) Flj% %
FLANME (ST) PIAPIZL S A &R, i i Western
blot, SEHFDEGE 8 PCR (RT-qPCR) *f SVA J& Y
Bel211 il b 40 B I 9o B 2 1 A 22 A /K7 5 90 B ik R 4
M2 TS AT R EAL . DRI LS R IR A
Bel2l1 Ky D e bl 25 2 Al , Jf HAeftar 4
FIREG &, NIEA B SVA Byt 8 K 515
AR R S, SR AT SVA A9 E0R ML

R EHUR B L LA T R4
1 HREH®

1.1 FEREHF

BHK - 21, ST, A K& BG '5 WE 40 e ( HEK
293T) . Lenti CRISPR v2 Jii ki ¥ iy 7 52 56 % {4 775
SVA VP1 8511 s DR AL 00 = il 455 SVA 3
Bk SVV-CH-SD (GenBank: MH779611) J/ARSZH %
I35 Bel-xL, actin, AN[FEIFPE M =5 IW H Pro-
teintech 2 Al ; DHSa W F M- 88 i A= W BHE B4 A FR
/vH]; T4 PNK, BsmBi W NEB /2H]; T4 DNA 4%
fitg I PR G R BHEG ; emllie BORE B O
H 22 A D R A RS w] 5 DNA 42 B
B H Omega 2~ H]; PEL H B XAYERH (L)
A RRAF; CCK-8 A& A = KRAEWRHE
Bty A R 2y |); RNA $EHGRF & . 2 x Phanta Max
Master Mix, 2 X Taq Plus Master Mix, HiSecript Q RT
SuperMix for qPCR Fll AceQ qPCR SYBR Green Master
Mix 40 [ i#MERE A I RHEE e A BR A F] ;. DMEM $5
FRILFNNGA MG W B Gibeo 23 F
1.2 185% B J/RHL (Lenti CRISPR-Bcl211 -sgRNA )
¥E
1.2.1 &3t sgRNA 771

7 NCBI Pl FAr$6 5l (Gene ID: 101834682)
¥ (Gene ID: 397536) Bel2ll KK 4if%IX. (CDS)
J¥%1); i# i Benchling ¥ 3 (https://benchling. com/ )
B Bel2ll JEH % CDS F 41, & T# M Bel2ll
seRNA, HR4E sgRNA JEFIIABGUIN 05, T2 45|
YIFs), TEWER 1, 5140 4 B A= PRk B A BR
ARG
1.2.2 sgRNA i X

B AR ZE . Bel2ll -CRISPR | R34 (100
wmol/L) £ 1.25 L, 10xT4 Ligation Buffer 2 pL, T4
PNK (NEB) 0.5 pL, ddH,0 15 pL, & Z 5 iEmE e
Ja, VA37 CHEE 60 min, 95 CHFH 5 min, Bl)5 L
5 °C/min HARBH E 10 CHFEFALE PCR U k4T
sgRNA iRk,
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SIS (5 —3")
CACCGTCAGAGCAACCGGGAGCTAG

Gl s
mus—Bcl211-1_CRISPR-F

mus—Bel211-1_CRISPR-R AAACCTAGCTCCCGGTTGCTCTGAC

mus—Bel211-2_CRISPR-F CACCGGAGTCGGATTGCAAGTTGGA
mus—Bel211-2_CRISPR-R AAACTCCAACTTGCAATCCGACTCC
mus—Bcl211-3_CRISPR-F CACCGCCATCAATGGCAACCCATCC
mus—Bcl211-3_CRISPR-R AAACGGATGGGTTGCCATTGATGGC
sus—Bel2l1-1_CRISPR-F CACCGGAAAGTCAACCACCAGCTCC
sus—Bel2l1-1_CRISPR-R AAACGGAGCTGGTGGTTGACTTTCC

sus— Bel211-2_CRISPR-F CACCGTCAGAGCAACCGGGAGCTGG

sus— Bel211-2_CRISPR-R AAACCCAGCTCCCGGTTGCTCTGAC
Bel211-F AGGCAGGCAGAGTTACCGGC
Bel2l1-R ATTCAGGTAGGTGGCCATCC

1.2.3 Lenti CRISPR v2 &4k & 1L

it 1 BsmBi = R BB 2 AR TREDD , BEUIA R
4 : Lenti CRISPR v2 Fiki (19 wL) 4 pg, BsmBi =ifx
T 1 pL, 10xXNEB Buffer 4 pL, ddH,0 16 pL, 55 C
VI AL 3 b 5 R e T A gt 751 6 %o A i Fl Dk 5 31 1)
Lenti CRISPR v2 (et fralifb i,
1.2.4 #HAkEH

BRI NAAR ZWIF . Lenti CRISPR v2 £R ¥k A B
2.3 pl, sgRNA iRk FBr 2 pL, 10xT4 DNA Ligase
Buffer 1 wL, T4 DNA Ligase 1 pL, ddH,0 3.7 pL, i#
PN 56 T, I PG b o A BB A
DHSo JRZ 4000, BEE ISR A T HE Y HER
(Amp) K LB Fl{ASEFRECTM, 37 CHEF 12~16 h,
PRHCR s B T VR AT Y ORI 3R, O R R T R Sk
PCR ¥ Y4 2 e, %o 52 BLTUH B 38 45707 119 408 125 1
PRIEAT Sanger M T B0 UE, F A 4R15 sgRNA L 1a] J5 57
564 UG L i) 75 41 kL, e BERR @ 09 A [a) X L 3 A7
A4 o
1.3 EBRSakSWELL

BpEE| psPAX2 ., Lenti CRISPR -Bcl211 —sgRNA Hl
pMD2. G ik (1:1:1) H5PEILAT pg: 3 wL L
Bil%% Je ik HEK293T 4 i f5, 48 h J5 W 418 9w &,
-40 CHAEEH,
1.4 BHK-21#1 ST M ZEREZREREN
ik

# 1x10° i BHK-21/ ST Z1 ffnéli A 12 fLAR
BT 37 C. 5% CO,MREFEMMNRTFE, 24 BHK-21 41
JHLFN ST 4 16 1% 240 B 2% 5 3k 2] 709 B, 43530 A5 g
MWEHRRM GG (REHRO, 1, 2, 3, 4, 5,
6.7,.8,9, 10 pg/mL), 24 h J5, FAMIIET 5

T 959 s Fir (i 1 1 NG e 5 3% ik B A Oy e 1 24 0 i i
1.5 EFFE#SH Bd2ll F2EABKA BHK-21 0
ST R A3

W 22 1% 9 B A T ) BHK -21/ST 4i i LA ‘H.
AT 6 LG, RIS AE ST AR 2 B AL LAY
BHK-21 F1 ST 40fI/EAFATx R, % F 24 h J5, B
HIRINA 4 neg/mL EEGFE R A58 25557 (DMEM +
10% FBS), ET 37 °C. 5% CO, &M T AT 48 ~
72 h B2, TN IR A B AN AT T R R BT
X T i S BHK =21 1 ST 48 Jf 3647 5 4% A
1B, RAABRFG B/ B i v e AR, TR
2 96 fLAR AT RO REY G SR . R Al BRI
DUFFBGUE Bel2ll PR a0 %, Ui 18 A 45 56 PH i ok
BCRIBARY BHK-21/ST i &R, AT KB 1
DI ST RE AR
1.6 iR Bel2ll EEH BHK-21 #1 ST 4 & #Y
¥E
1.6.1 Western blot 57

% Bel2l1 7" BHK-21, BHK-21, Bel2l17 ST il
ST 40 33 i B SR Bl 12 LS. SR SDS—
PAGE 43 B il 4 25 FUAE f, HLUKA514M 80 V 30 min,
120 V 90 min; ¥4 23 V 45 min, PBST %
TR 5% MilsFL = A 2 hy FH 125 000 Fi B
Bel-xL Hifk 4 CWE LK ; FHHRE _IEEEE
1 h, RIS ESCIE YT, JF0E B & PR
FRAGAREE XoF REASTHEA T4 R0 SIS AE
1.6.2 RT-qPCR

FE 37 CHEIR . 5% CO,MIREFRF T, 2 B Fh
Bel211 7 BHK-21, BHK-21, Bel2117ST F1 ST 4 fifd.,
JINA 350 wL TRK ¥R Z4A# A0, 2RI RNA 17T
R4S cDNA, 81t RT-qPCR A H: mRNA 7K
RS AE  F5 2 8 T GraphPad Prism 8. 0.2 #E47
G0 ST 2,

&2 qPCR3|#EER

EIE7 RN FI9FH (5'—3")
mBel2l1-q-F1 TGTGGCCTTTTTCTCCTTCG
mBel211-¢-R1 AACTTGCAATCCGACTCACC

SVA VP1-qPCR-F CACCGACAACGCCGAGAC

SVA VP1-qPCR-R GAGATCGATCAAACAGGAACTTGAC
sBel2l1-q-F1 GGGAGCTGGTGGTTGACTTT

sBel2l1-q-R1 CTTCTGGGGCCTCAGTTCTG
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1.7 iR Bel2ll EEXT SVA S HIHIR 0T
1.7.1 AR R N e n T

PR (MOI) = 0.01 B SVA 43 Hlidge | ik
M, BAHRE3IANER, Y24 h 5, REUE
B RNA JEE 730055 55 SO0, RT—qPCR A5 3
SRS, BIRSIEES R 2,
1.7.2 JmaZaRArZen e

# MOL=0.01 By SVA Frll By iR A, R
BB 3 ANEE, YL 24 h 5, 020 M kAT 2 kb
PR, K4 A AL A b 34T B A9 FE L iE 4T Western blot,
S3HT SVA G5 VP BRIZKF,
1.8  ZHAEE A

W 4E Bel2ll 7"BHK-21 Ziffs , #pA: &I BHK-21 40
g, Bel2ll ™7 ST 2 A FEF A= B ST 40, LA 1x10* 1
SERE AR ZE 96 FLANMR B FRAOh AT S 3R, A
CCK—8 4 i 384 FE A I 70 G 22 3 d 2y 2 WA ) 4 L 34
FEIEYE, B 24 h ARG E 450 nm &b OD {E#E1T
T, e, MRS, E AR
T RPEM R Bel2ll R % BHK 20 Fn ST 21 Ak K
b2l

L9 HEGIHFEMSHN

AR A2 3 Yo AR e E A Sk, AU
GPR L) ORI B e e 2" KR, {5 ) GraphPad
Prism 8. 0. 2 %4 %0 B4 AT AL BB o AT 22 5%
VAR MR Student’s ¢ K55 5 (a=0.05)

2 H®#R

2.1 Lenti CRISPR-Bcl211-sgRNA #3356

P THF 19 sgRNA 51 4738 ko, 5 18
BsmBi BTS2 Lenti CRISPR v2 (1 A) 7816 C
AR, Z I HATHARTR R . BB Al N v b
FYE I, B HETIA Amp 19 LB 5537384, IR
K3t 6 h, it U6 519 Ak i3 211 sgRNA T ii#5]
P TR PCR B3k B 9 7 Be K/, R R FL K
SRR, SR RE RN (252 bp) —3 (K1
B) ., X 48 A SR AT I Y 4, A SR R IE A
WL A g i frar 44, BUUEH. L-m-B-sgl,
L-m-B-sg2 Fll L-m-B-sg3; N L-s—B-sgl
L-s—B-sg2,

bp
2 000
1500
1000
750
500
250

100

A. Lenti CRISPR-v2 ffi¥), Hfr. M 4 DNA 43 FHAR#E (DL15000), 14 Lenti CRISPER v2 digested BsmBi, 2 A Lenti CRISPER -v2 %5 % ;
B. sgRNA PCR #&ilf, Hir. M %y DNA 43 FHRUE (DL2000) , 1~3 43514 L-m—-B-sgl ~3, 4~5 433k L-s—B-sgl ~2,

Bl 1 Lenti CRISPR-Bcl211-sgRNA HYH k4 R

2.2 Bel2ll E A sgRNA A FHER R RISIE
2.2.1 Western blot 5-#7

FIH PEL ¥ L-m-B-sgl . L-m-B-sg2, L-m-B-
sg3. L—s—B-sgl Fll L-s—B-sg2 3k ik % YL it HEK
203T ", 48 h Je 3k A8 RE, 2 B Y BHK -
21/ST 40 1 d, ZJEMHH 4 pe/mL R 5E 2 HE 170
BE, XIS B 9 40 B IEAT Western blot BiiE, 4n &l
2A Fitzn, SHPAE R BHK-21 400 22 FEF A= 8 ST 4i g
AL, 218 E ) BHK-21 400 ST 41 i
P, Bel2ll FER 4 5 1Y Bel —xL & H Fik K - BT,
UER] L-m-B-sgl, L-m-B-sg2, L-m-B-sg3, L-s-
B-sgl fl L-s-B-sg2 BN, H L-m-B-sgl

Fl L-s—B-sgl MY EFE8CERI0 R b
2.2.2 RT-qPCR

PEHX CRISPR/Cas9 RGN F 1 L-m-B-sgl 5
L-s—B-sgl AR FE FH (MBRICRERMLY) ,
JIIA 700 wL TRK 4 Jifd 24 i 2% b i i 47 A AR i b B
W RNA BRGS0 RNA FF58 5 cDNA SCJE
g, KM RT-qPCR FoARK MR (Bel2ll) #%
SEARFEREAME, & 2B s, FHER T B AR A BHK -
21 5 ST 4nffa X BR2H , Mk 5% T4 ) BHK-21 2]
N Bel2ll &R sk KF i 2 FEAIK (P<0.001), ST 4f
LD Bel211 JE PR % SR P i i R IR (P<0.000 1),
WESE B3R sgRNA 44 0T A 304 BHK-21 & ST 4ii i
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Z 4 Bel2l1 HE e SR g

N ®
»

%
o Y

Bel-xL P

B

1.5+

5

§ LY

® 1.0

E - )

Z 2

<

Z -

T 054

5

o

: N
0.0

1 1
BHK-21 Bcl211”- BHK-21

H. o+ o+ = 3R P<0.001,

B —actin w

1.5+

Hkkk

1.0+

0.5

Bel211 mRNAFIX} kK

0.0-
ST  Bel2l17- ST

% % % % F8 P<0.000 1, R,

2 sgRNA #ji& Bel2ll /5 BHK-21/ST Z0fif Bel-xL A (A) #1 Bel2ll mRNA (B) FRikkE

2.3 Bel2ll BIRREEERNETE

X0 v [ Ui 1% 75 21 /Y Bel211™~ BHK - 21 41 Jf il
BHK-21 i g 73 5 i 47 24 fft kb PR, 38 4:F Western blot
R 20 A Bel2l1 R 4R Y Bel—xL 2 1 # A 7K,
gER R, PREULY 5 Bk Bel2ll 7 BHK-21 BA v [ 410 ifd
PR R A B Bel2ll (K 3A) , i — 2Bkt

A

BHK-21 B2 C3 C5 D3

C3 P B AR $2 BUSE [ 4 DNA, Fl A Bel2ll - F Al
Bel2l1-R #£47 PCR ¥4, £ Sanger U /3 2 /3 51 HE X
IR R . Bel2ll ™" BHK-21 40 C3 #k 25 P4 2H 40 1)
KIAHAT 1AL, HA 1A RARAE, Ko
PRAFT 1Bk Bel2ll 2L mbR BRI R (K1 3B),

B Bel2l1-sgRNA

i TCTCAGAGCAACCGGG AGCTAGTGGTTG

Bel-xL —

BHK-21

) D ey e @S e

CTCAGAGCAACCGGGAGC TAGTGGT

ITCAGAGCAACCGGGAGCGraGTafEr

3

A. Western blot £l Bel2l1 Z& 1315 B. C3 4UAIRRIL Y,

3 Bel2ll BiBRAMARNERE

2.4 BHK-21 5 Bcl2l1""BHK-21, ST 5 Bel2l17~
ST 4HARIGIE IR E I LL 5

i CCK -8 2 Jfu 3¢ o 4 30 5 i 22 3 d 3
Ve NI AT E A5 24 b WSE 0D, AHHETE
I3HT. 45 B R, Bel2ll”” BHK - 21 40 g 55 57 A4 AU

BHK-21 #fi il i 2B Kl B R WA 3 e 2 22 5% (K
4A), FH Bel2ll JENERRJE AXT BHK-21 4l 1 1F
A D) RE A A R

BRG S MGE 1 5 G ST 40 RAHTLEL, &
Bel2l1 JE[H AL BE K ST 20 i SR AE RN FE i FR o,
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£57% FH10M <121 -

HRG s 1S ERN G B X B EER
BRI, 385 CRISPR/ Cas9 /iS¢ 1 #10 [r] 56 [H] fik 2
TG LH ,  BR SF [] PA I) 200 R 3 1 MR R oA 3k 8 B A 7
FEWEKE, SR CCK-8 yE KD HL A0 M 36 1, &% B

A 1.5=
—— BHK-21
—=— Bcl2117-BHK-21
1.0
@E
o
C 05
0.0 T T T
24 48 72
B 6] /h

PREANTEPEAR T 65% (K 4B), JF Hax fp A KRR
AL e SEAL AU IR PP SR AT AE . SRk P A B3k
T BEIE i S0 A SR R P R 4 S ECGL/S Kl
TS B A AEARA RO, ANEEA TR 2R

B 2.01
—— ST
— /-
154 Bel2117-ST
o
§
2 1.0+
S —_—
0.5
0.0 T T T
24 48 72
IRFEl/h

A. B2E 5 BHK-21 4085 Bel2l1 7~ BHK-21; B. ¥f4E# ST 4} 5 Bel211 ST,

B 4 CCKS ZApaiE s

2.5 MBI Bel2ll EEXT SVA £ 4893200
RN, B4R BHK-21 4iirh VP1 B %
KPR E T Bel2ll 7 BHK-21 4iffl (& 5A), JfH

A

BHK-21 Bel2117-BHK-21

VP1 - SO

B o E

Bel—xL

PP BHK-21 48furh SVA S 4H & il K Bl 8 3
& T Bel2ll 7"BHK-21 4fiffi (& 5B) .

B 1.5=
g'_ KKk
b — 1
® 1.0
®
g
<
z
=<1
E 05
& = 5
<
; ”
0.0 T

1
BHK Becl2117-BHK-21

A. Western blot ¥l FEE A VP1 iYL ; B. RT-qPCR K57 VP1 ZE K mRNA /K,

5 BEE& Bel2ll Xt SVA 58 5 820

3 Wit

Bel2ll /& Bel-2 FEHZK I — 51, Bel-2 HHAXK
W —Z 5 RGN R T R T B 4, Bel-
2 FIGAMRET-HF MBI T-HF W2, Bel2ll 4k
) Bel-xL @ THIRHT-FE A, Bel-xL B HTER
b G OCHE ., I, T CRISPR/Cas9 3
w45, % BHK-21 & ST 40l & 520t Bel2ll 3
R SE AR, ST Bel—xL B FIFE SVA a2 BB AN
H VR AR A F B LI SR A SR A
Bh#EZR T H Benchling, K45 sgRNA 35319 FEA I |
ST T 3 SRE HERE 1) BRUUE Bel2ll R F A

seRNA il 2 2% K o 8 ) 4% U5 Bel21l 2 B ¥ 41 Y
seRNA . X LA N AT 538, 3X 5 4% sgRNA JC/ii 4
MG, KUTHEASERRIE, #IR T Cas9 MR
FEOREE T Bel2ll FE 1, 38 o B e e v Ok, T
K Bel—xL 5 R IBKCEARGI, L i ) — A Fe e
WAL Bel2ll JE R bR bk, FFuEsE 2 &R G
UL TE DI RE AR 2 50, B3 A8 T Bel2ll &3 il
BRI BHK-21 4R . X —HUR AW AW SVA 1
S HIBLTR B 5 1 3 0 AR B PR AL T 4 AsE A
AR AN Bel—xL 2 H Y BE 2 caspase—
3/7, BRREM -2 KRR T MRZER (PARP) 41
EX 15771111 0% 7 R (SN ik =11 87O S A S R
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KRB TE (KSHV) A9 BCBL-1 400 78 fi 5 45 Bel—
xL 5, HAFGREA ZH KK m "D X—KH
e, Bel2ll B[R 0T BEHA GRS . ASWF TR 43
T HEBR BHK-21 5% ST 40 (% Bel2l1 J PR 4 i 77
TSI, 25 R, Bel2ll 7~ ST 40 A= K 3 s 248
FeAFIE FIAR, T Bel2ll " BHK-21 20 i 3% Pk 5 1F
WAL, B B E R, X UL Bel2ll FEPE A7
FEANAAR A P, o] REVR TR W 40 i & b Bel2ll JE
(D RERE S B S 5 1R 45 1 2R

W98 & B, Bel2ll S K 4R Bel-xL 8, H
IRE ARG 3 A TR P2 A AR R IR, Kong %51
XF HBV PHYEAF4IM0E (HCC) BIWFFEEM, BT
RIGFH X FHA (HBX) AlGE AN ZE 34 (IL-
34) MM E WA (ERK) DL S5
SRR 3 (STAT3) @ PRI M, (2ikg
BEANMOIR R FE N (e—Myc) Al Bel-xL 335, Bel-
xL BT 9 A] BEZE AN PN HCV B L F1 & s ALt o e 2
BRI, B —J7TH, Bel-xL WAl GEXS HCV HES: 11
Jiivggd e A 67 A R R BAT . Guo 451 XY HCV A
HILT40M (hFLSCs) #EATHIAFIE &8, 7RG
9, Bel—xL (4 _ERATHEE HCV B S H0AMmET, 12
PEAN M AE 35 . 76 0 BB SVA 25 ¥ A FE b, i i
RNA 77 % BRI AE AN ] SVA &l i, ¥44f Bel2ll
FIAFIE, HIL, Bel-xL A ATRELE SVA Bl &
FERLLE/ER

Bel—xL — B4 il 955 8 1Y 3458, (B HBA7F7E Bel—xL
5 HCV By HBX 25 L[ VE RS2 40 ML fE Ca™ 7K P2k
et HeV EHlr T, ARAFFERM SVA 7 Bel2ll ™~
BHK-21 4185 BHK-21 Zifil i g8 sE /K-, 4558 8
IR AN R PR VP A Rk B SR I
B AR, W Bel2ll FEP By B2 317 T SVA
HEGE, X ULW] SVA fA7EMR B Bel—xL & P12 A &
S I SR

AHFFEHET CRISPR/Cas9 K 4 F- &, W
FAEET Bel2ll 3 H R BR Y BHK-21 200 &, Af#EHT
Bel2l1 JEH B DIRE B8 T IR S 1) 4 Mo A 78 BE itk . SVA
YL Bel2ll " BHK-21 I8 R 5, i@ad ks & VPl
mRNA FIHE H R IBKF, PP RIE T Bel2ll XF SVA
IR , (H Bel2ll R ANH] SVA B YL 1) H AR AL
HIEA R IE . SRR, KAk SR A
Bel211 i[5 20 Mo 22 L0158 SVA B9 E HIHLEI, h SVA
TR B B IR F AT
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