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HBX) 5: P4 8 3 7, WLEE ZFP FEARSP X 2 BT % 995 2 (hepatitis B virus, HBV) 5% st (0304 . 753% ¥ peDNA3.1-ZFP ¢ A
HepG2.2.15 4l 24 h 5 , 1] Western blot #5:il] HBX 48 [ 1) & ; J] ELISA 01 real—time PCR #6: F i h S BT 9 A% 0o AH T
Jii (hepatitis B e antigen, HBeAg) 1 HBV DNA 7%, ] RT-PCR AN HBV mRNA /K-, £58 . ZFP ATl HepG2.2.15 4
Jiorh HBX 13535 ; A He 23 BokiZH |, ZFP 241 3% F IS WP HBYV DNA # 01 HBeAg St/ W FIE T 51.7%(1=23.079, P=
0.000,95%CI=44.98%~58.52%) .33.8% (1=3.887, P=0.003 ,95%CI=12.12%~55.48%) ; ZH il )} HBV mRNA 8 370> (1=3.616, P=
0.022), Z5it. A TBO A RERMELE & F HBX B9 ZFP A F HepG2.2.15 44 56 HBV 4455,
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Inhibition of HBV transcription in HepG2.2.15 cells by artificial Zinc finger

protein designed specifically to target HBX gene promoter
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(Department of Hepatobiliary Surgery,The First Affiliated Hospital of Chongging Medical University)
[ Abstract]Objective : To observe the inhibition of hepatitis B virus (HBV) transcription in vitro by Zinc finger protein (ZFP) which
was designed specifically to target X gene promoter of HBV (HBX). Methods : Recombinant plasmid pcDNA3.1-ZFP was transfected
into HepG2.2.15 cells. Expression of HBX protein was detected by Western blot at 24 h after being transfected. Hepatitis B e antigen
(HBeAg) and HBV DNA levels in supernatant of HepG2.2.15cells at 24 h after being transfected with pcDNA3.1-ZFP were detected
by ELISA and real-time PCR. HBV mRNA was tested by RT-PCR. Results :ZFP could inhibit the expression of HBX in HepG2.2.15
cells. In the presence of ZFP,HBV DNA level and HBeAg was considerably reduced by 51.7%(1=23.079,P=0.000,95%C1=44.98%—
58.52%) and 33.8%/(1=3.887,P=0.003,95%CI=12.12%-55.48% ) respectively,while HBV mRNA was sharply decreased (¢1=3.616,
P=0.022). Conclusion ;ZFP protein designed to target X gene promoter of HBV can inhibit the transcription of HBV in HepG2.2.15
cells effectively.
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TAGHE ZFP —FhERAR () ZERHELR | ASBIFSE A BAE
kg TR ELS & T HBX R s F AT
ZFP HLIZZRIR RS A SC B TEMFT HepG2.2. 154 fifg
R BF5E ZFP X HBV %5 55 K 52 il sk 4 ]

1 #RFTTE

1.1 A8

HepG2.2.15 2N [ F PG BB R4 R e M 72
Ve e s a4 s (DMEM 559 5 2t R 5 RPMI1640 1
F Gibeo 2 7l 3 IR i {A Lipofectamine™ 2000 1 [ Invitrogen
3T RT-PCR IAFI & F TaKaRa 23 7 ; HBV DNA 28658
AN R &0 A BN A9 ;s HBeAg A5 GR &8 A RD;
ZFP 4 N Ji KL pEGFP -N1/ZFP —Flag 5 [ 4 X B8 i
pEGFP-N1 K BIHIh A T AW TR (L) A RRA R A AL, T
Flag i HRP FRic i 40l [ 34 = KA, /MRS A HBX
ol B Abcam 23w, HRP F3iC R bt NR Pl H 36 =
Santa—Cruz 2\
12 F*
1.2.1  HepG2.2.15 ZHMIMN G TR S A% gy #5AED 88 % 100
ml/L FBS AU B % RPMI1640 5355 37 °C .50 ml/L CO, 1%
J% HepG2.2.15 4, F#EULHT 24 h, 4% 1.0 x 10° A~/FL40 Ik
FERPT 24 FLAR, R AE KB 709%~809% I A TG L, Fichg
JE A Lipofectamine™ 2000 o B 45 48 A H Lipofectamine™
200057578 ZFP (KL peDNA3I-ZFP(ZEFP H)FINSA ZFP 5
A7 pe DNAZI-NC(ZE FIXSTBZ ) il AHepG2.2.15 21, % 44
24 h J5  WAEANAERE SR LIS WORPEIBOE RNA, B,
1.2.2  Western blot ¥:ill HepG2.2.15 4l HBX & (A Ay %
RAKE ¥ 6 FLAR B VKT L PBS WS RAIMI 3 ¥k, A4l
AT 1Y) RIPA 24K (325 RSH]) 200 pl, RIPA 24
TPEIN A FBERR I S (PMSF) 2 wl flEZR A2 1 mmol/
L, 7K 240,12 000 r/min 250> 15 min, B3 ] BCA
I B R R R R B ER TR RIS x I
SR, HE STUIRA 99 CRRAEYE S min, L 200 pg AT
12%SDS-PAGE HLIk , FL VK FL 3% A% B3I 5] PVDF B, il 5% M6
BEWAS B 1 h )5, AN HBX 85 /N B A S se e ik
(Abcam 22 /)) 4% 1:2 000 FiFEIFFE 2 h e Uk, B —Ht
([ Santa—Cruz A7) 4 1:5 000 FiBe ,ECL ¥4 (B = RA
iyl
1.2.3  ELISA A& 5 HBeAg  JHREFRIC G 2 W B
FE T (ELISA) Kl 40 L1537 35 HBeAg F3k7KF AR
T vHE i PR ¥ B8 6T I W B (absorbance, A){HL, 1153 HE A
HERRZR Y BLER 15 7 A8, PR AR AR AR 1Y A B, 76 ImlH 7 A2 L
TIAAH T 7 A ot R e R Ay S ol e 3 e LA
f5 8, HBeAg il 3 =145 (1 % 20 HBeAg ¥ B -ZFP 21
HBeAg e EI/78 X HRAT HBeAg WREE
1.2.4 Real-time PCR 1l HBV DNA X 100 pl frkss:

W, A4 DNA #2508 1, L4 13 000 g 2.0 10 min,
WA 25 wl DNA B 2, 36 10 min, 13 000 g
B30 10 min, L2 pl BW§WRIERT PCR RN, R 4544 .37 <C
5 min,94 C 1 min,95 °C 5 5,60 °C 30 s, 3t 40 PMEHR , 45
PLiu/ml 278, HBV DNA #llii 38=125 1 XF 40 HBV DNA #%
T %4-ZFP 241 HBV DNA #5 U1 %{01/%5 (%) R4 HBV DNA #5011
1.2.5 RT-PCR 4l HBV mRNA $EHGEYY S 5 RNA B 1
wl 3 IR0 & UL B E4T . PCR SRy 4514 .94 CHAs M 5
min, 94 °C 30 s,58 °C 30 5,72 °C 30 s, 3L 30 MEFR, 72 CIE
£ 10 min, HBV ¥ 345197510 R.5 -AATTGGTCTGG-
CGCACCAGCACCA-3",F:5’ ~CATCTCTTGCTCGAAGTCCA -
37 PCR =¥k 120 bp. N2 GAPDH 57514 R.5° -
GAGTCAACGGATTTGGTCGT-3",F:5’ ~GACAAGCTTCCCG—
TTCTCAG -3 ;PCR ;=¥ 530 bp,
1.3 #RAE
1.3.1 RT-PCR HiARKG M RRLERE Quantity one L7/ ¢
PEHATIE R 5387 RO BE(E . JF LA Bio—Image Analysis
System AT RE FE M, 455 LR Y62 B2 A (relative opti-
cal density, ROD) x [ (mm?) 78 . mRNA BYAHXT & H=( H
B4 ROD x mm?)/(GAPDH 454 ROD x mm?) ,
1.3.2  Western blot #iREG /T BRLERL Quantity one
AT 7 2 br A% A . IF LA Bio—Image Anal-
ysis System PE1 T ST, 25 R LA ROD x TR (mm?) 7R,
B A & = H B 1267 ROD x mm?)/(GAPDH 4%
i ROD x mm?),
1.4 %t 3o

PCR 5 Western blot 54731451 % & (8 Quantity One
BAF (A 1 4.6.2) 15 B 434 SPSS 19.0 eit R4 ik
B SGEE LB AR, A 0] 0 FH PRI STREAS ¢ K50, K 56
JKE =0.05,

2.1 ZFP 3 HBX & ik #9 %k

R T RS AR L TR R SRS B HBX SRR 3
) ZFP Al HBX (ISHAE ¥ ZFP Fak Bkt AHepG2.2.15
4if 24 h J5 , FH Western blot £l HepG2.2.15 g v HBX %
PR, R BLC 520 55 % B AH L, HBX A B i T
(B 1), Z5EFIFEXGEED,

1 2
B -

18 kD

GAPDH 35kD
L. 23 FAXT AR ; 2. ZFP 52562
1 Western blot #&ill# 5 ZFP J§ HBX B3R 1%
Fig.1 Expression of HBX protein in HepG2.2.15 cells
transfected with ZFP by Western blot
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*£1 ZFP 3t HepG2.2.15 ZHB - HBX B &I1E A

(x+s,n=3)
Tab.1 Inhibitation on HBX in HepG2.2.15 cells transfected with
ZFP(x +s,n=3)
2H 51 HBX/GAPDH i E P
23 IR B 0.613 £ 0.058
11.225 0.003
ZFPSEER 4] 0.211 +0.022

2.2 ZFP 3t HBeAg & ikt %vh

5525 6T BRALAT L , ZFP Fek BRI A HepG2.2.15 4
24 h J5 ALY HBeAg 5 I/ (3K 2,0=3.887,
P=0.003) , M5 33.80%, EA5 X 0] K (12.129%~55.48%) ,
{3 ZFP AT AN HBeAg (194615 5 HBV 195, 25 2
EENES =8

#2 ZFP 3t HepG2.2.15 Bl &k & HBeAg I &I1E R
(x+s,n=3)
Tab.2 Inhibitation on HBeAg in the supernatant of HepG2.2.15
cells transfected with ZFP ( x +s,n=3)

215 HbeAgié % (pg/L) R (%)
25 IR 2530311 -
ZFPSZERA 1.69 + 0.424 33.80

-, T IEbR

2.3 ZFP 3 HBV DNA 4469 % vk

5z G REEA AR EL , ZFP FB Bokifs A HepG2.2.15 4l
24 h 5, 40 EVE WA HBY DNA $% D14k & & 1 s /b
(3 3,1=23.079,P=0.000) , #i| Z&H 51.7% , B {5 X 0] (44.98%
~58.52%) , $&7~ ZFP T BH B0 HBV &, 22 7 B A5
HER X,

# 3 ZFP 3t HepG2.2.15 4fif ki & HBV DNA Rl 4E F
(x+s,n=3)
Tab.3 Inhibitation on HBV DNA in the supernatant of
HepG2.2.15 cells transfected with ZFP ( x +s,n=3 )

215 HBV DNA #0150 (iu/ml) — #0HIZE (% )
25 IR 9.33+0.153 -
PS4 4.50 +0.331° 51.7

TE -, G IR bR

2.4 7FP % HBV DNA 4% #9% %

UL ZFP 48 h J5 , i RT-PCR 35450 ZFP X HepG2.2.15
AL HBV mRNA (30 #1500 (& 2) . ZFP SE402H HBV
mRNA Rk F s [0 R 3Rk 5 W) W B AR (3R 4) , Ui W)
ZFP 1E HepG2.2.15 AN AT LA HBV (%% 5%,

x4 HAFES ZFP SBBERT RS, HBV mRNA 7£ HepG2.2.15
M ERIEKTE (x £5,n=3)
Tab.4 Expression of HBV mRNA in HepG2.2.15 cells
transfected with ZFP or negative control plasmid

(x+s,n=3)
215 HBV mRNA/GAPDH RN P
25 IR 0.72 +0.029
3.616 0.022
ZFPSZER 0.65 +0.012

Marker 1 2

750 bp
500 bp
250 bp
100 bp

A. HBV mRNA H 3k R %

Marker 1 2

750 bp
500 hp
250 bp
100 bp

B. GAPDH HL 3k % &
1. 25 FANFIRZH ;2. ZFP 5256020

2 RT-PCR #&ill# ZFP J& HBV mRNA KIFRiEKFE
Fig.2 Expression of HBV mRNA after being transfected
with ZFP by RT-PCR
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FAACT-HIHEA ; SEERER Wilson SFF] F T 4F
T8 VAR BT 0] T v il Sz A SR il ) Ak
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FEDR (R St AT R g R D ) ZFP AEFE R RS
RGP IR RO, — GG ZFP HZ= 0] LIJE S
TN PR R ol e 2 A P i — R G G
7Y, HBV R4 i HBX 82— HA X
KAEMMZ IR TR A, BE#IES S HBV A9
SLA B VIADG , BRI, ARSEEEXT HBV & il i
ST TR R HBX SRR A S 1) ZFP,
A P A A A5 b © A T e
P45 G HBX LA 3019 ZFP, i i T4 HBXE
HZEIAE/> HBV mRNA RIE R, iA 24 HBV &
A H A, TR N TG ZFP AERZ M HBXZE
FHZIK, ¥ pcDNA3.1-ZFP 54 A HepG2.2.15 40,
iz F Western blot 1] 2| HBX 25 [ 2 ik 7K - ) U
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