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Abstract

AIM: To investigate the impact of the hepatitis B
virus X gene (HBVX) on the expression of apop-
tosis factors in liver cells.

METHODS: The eukaryotic expression vector
PCDNA3.1-HBVX was injected into the caudal
vein of mice to establish a mouse model express-
ing the HBVX gene. Mice injected with empty
PCDNAS3.1 vector or normal saline were used
as controls. RT-PCR and Western blot were per-
formed to detect the expression of HBVX in liver
tissue 48 h after injection. Semi-quantitative RT-
PCR was used to evaluate the expression of bax,
bel-2, and c-myc in liver cells of different groups
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of mice.

RESULTS: HBX mRNA and protein were de-
tected in liver tissue in mice injected with the
PCDNA3.1-HBVX vector, but not in controls.
Compared to controls, the expression of bax,
c-myc and bcl-2 was up-regulated in liver tissue
in mice injected with the PCDNA3.1-HBVX vec-
tor (bax: 1.3127 + 0.0900 vs 1.0023 + 0.1670, 0.9094
+0.1081; c-myc: 1.6294 + 0.0672 vs 1.2869 + 0.0880,
0.9757 + 0.0397; bcl-2: 1.5567 + 0.1257 vs 0.6856 +
0.1554, 0.5488 = 0.1278, all P < 0.05).

CONCLUSION: A mouse model harboring the
HBVX gene has been established successfully.
Expression of the HBx gene can up-regulate the
expression of Bax, c-Myc and Bcl-2 in liver cells.

Key Words: Hepatitis B virus X gene; Liver cells;
Apoptosis; Mouse model
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AATHBVX &
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BB 5 0 B

Fakik, it AL T AR T
#) ¥ & FRT-PCR, A% T2 At Bl A
P R AT PR, 2 HBVXA B 69 /s RAT 2047
bax. c-mycRbcl-269mRNAAGxT £ A F0H B
¥ 3, £FA S EMHE L (bax: 1.312740.0900
vs 1.00234+0.1670, 0.9094+0.1081; c-myc:
1.6294+0.0672 vs 1.2869+0.0880, 0.9757
+0.0397; bel-2: 1.55674+0.1257 vs 0.6856+
0.1554, 0.5488 £0.1278, 3P<0.05).
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LT 9% 5 (hepatitis B virus, HBV)#&—F X
BEARSEA A DN ARG 5%, 4 FF OB AE,
S gRiSS. Cy X PEEA. 1B 53
JIF 41 g (hepatocellular carcinoma, HCC)ff 3=
PG I . B HCCHESE I EE— DA LL K&
HB VA 771 R, AATTRBLHB VA R 41
FIX3FE Al (hepatitis B virus X gene, HBVX) & H
YIX&E A SHCCHIR AR EE VI G, XK 2
HB VI 2 5 /N ) TF T8O HE, £ T-HB VEE [
21111 374-1 838 bpht, 41K435-462 bp, &K
ARG (X (15 154N LR, 0 TREAN
16 500 Da. fEHBV KA K Rl #E ', HBV DNA
516 EDNAMBE S H R A T IbIX . HBVXZ
S & R 0E 2 R A 40 B A
S R g ) I R TR A Y, DN AR E
SRR AT TSN BRI . AR T AR S
CLZN RO AL B0 %, 3l ok Ak B ) 27 44
P IORLVE B, 7RSI AR i P CDN A3-
HBVXJitki, d 3 RIEHBV XA 1) shPiAl,
PART-P C RV 5 4% 3% J5 sh W JH A 2
HBVXMAT A KIERbax bel-2 fe-myclfiR
RAE DL, T X R R TG AL 2 A 4 P )
TAHOG PR 1 (R4 H.

1 MRRTSE
1.1 ##F pcDNA3-HBVXZ A o i 2 s FF K24 B

e B0 B e 9 AT T % DR AE, TORE K
PR G0 [ 25 [ Qiagen 2 7], 1 Sl £
H 3% E Promega’Zy i) RN Af i 7 & 08 H R 3]
LY ZEHBR A F, DNA Marker)¥ H Invitrogen
/> TransIT In Vivo Gene Delivery Systemif ]
&I FAMirus A A, PTAHBYV X5 B4R
H 2&[E Chemicon A #; FEPr/MRIgG Pl L
PR S D ER A A W 8 B S
ECL % 150 1 b [E b A2 2 ) @GR K
FEIMDF-283 8! (J5 M 2 e B A BARAG BRA 7))
PCRAYAB2720% (S ABA ) Bk Aa it B vk
(DY Y-6cT)( AL /N XA ) EAME N 4y
FrA (LK BDE AR ) BB R4
1S2000-200(0Olympus’s & £ 77) . 8 A ik A i
I 4% (& EBio-Rad A ). HLE)A K4 (Cole-
Parmer/A #l). SPFA S 8 KM/N RO, 4RI 5
20 g2 g, H B SO S B AT IR A ) S Ak
[VF AT 3IE 5 SCXK(7)2007-0005].

1.2 77

1.2.1 %28 9HV/NRBENL RSB 2 . 2 ks
XTRZL . AR EE R KON R, R A3 L St
FRAESPFR IS vh, SEIGE ) G SR AE 1S K, DBl
I (] B S 25, IR =R 23 'C 43 °C, W)E:
50%. ST AAN FURLEL, 1 H R AOK.
1.2.2 2R HPCRI| #94m: MRITHBVXIEA,
B-actin. bax. bcl-2Ke-mycHH T4 AAT ¥t
19, 45 i RIS IR AR EARAT BR A | 58 K.
1.2.3 A LA /DAL M TransIT In Vivo
Gene Delivery System4 P %4 i 51 & 1 a1,
SEHRIEZ 1.0 g/LIFkipcDNA3.1-HBVX
10 uL53&5fIn Vivo Polymer Solution 10 uL{EJG
MBFEPE WA, INZEFEE/K100 pL& B AR
200 pL, 7850EA), FEFES min. #4190 pL 10
X1In Vivo Delivery SolutionfH 4= 3 & /K # % 1l
1.9 mL 1 XDelivery Solution, #& 7l 55—
AIREDIRE, SR AARI 2.1 mL. /N
JRFHIK4-6 s P9 SE R A RG] A LA
S HPCDNAS. Tk, AR P SR /KO I 20 DA%
PR KRS, 48 hJiF 20/, o BT A2,
-80 CHAF#5H.

1.2.4 ART-PCR#&M /) AT 4822 " HBVX mRNA
g Ak BUIFALE, NGl AR, SIR G, 1%
RN AR EE A& 3 AT S RN AR, 7 LA
RT % W 3K #3cDNA, HUIcDNA 5 pLAE AR, 31
HB VXK BRI N ZB-actin. KWL ILEEL,
PP IAE . S% TR T FEIK, LS4 0.
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e %A
Henkler& A %
HBVX % & f& &
EF  AREEb ) JSIve2td et e 6 AL
HBVX 465 B3f5: 5'~ATGCAAGCTTATGGCTGCTAGGCTGTACTG-3' 95 CHIZTIES min, 95 °CATIE45 s, 60 °C gfjgi\g f
Tf5: 5'~TGCGAATTCTTAGGCAGAGGTGAAAAAGTT-3' RW30's, 72 “CEEE min HBVXZE & £ 1%
B-actin 600 Lf5: 6'~GGCATCGTGATGGACTCCG-3' 95 CHIELMESE min, 95 CLE45 s, AL R R
Tif5: 6'~GCTGGAAGGTGGACAGCGA-3' 60 CIEW30's, 72 CHEEH1 min ;If ;’1\‘; /{;ngi
bax 246 B3f5: 5'~TTTGCTTCAGGGTTTCATCC-3' 94 CHIEIES min, 94 °CZBIE45 s, 58 °C WHBVXE & )
Tf5: 5'~CAGTTGAAGTTGCCGTCAGA-3' B30 's, 72 CEEBT min, 30 TEHR S TFRFT .
bel-2 198 55 5'~GGCTGGGATACTTTTGTGGA-3' 94 CHIEIES min, 94 °CZBIE45 s, 64 °C
3 5'-ATGTGGTGGAGCAGAGAAGG-3' 1RN30's, 72 “CHEfB40 s, 25 B
c-myc 203 B3f5: 5'~TTCGGGTAGTGGAAAACCAG-3' 94 CHIEIES min, 94 °CZBIE45 s, 58 °C

T3 5'~CAGCAGCTCGAATTTCTTCC-3'

JBWN30 s, 72 “CHEE1 min, 30 TEER

1.2.5 Western blotix4&m] /)~ R IF 2047 PHBVX
B = 4l Fak: FFA VSR 8, SDS-
PAGEZ; & ¥eMBE. B, —Pi. P H, ECL
B I RAE.

1.2.6 ¥ BRT-PCR¥&Mbax. bcl-2. c-mycty
Fok: fIRATAIZUBRNA, W hcDNA, Ll
cDNANBRALY 1 N ZB-actin fbax bel-2.
c-mychE N v B, JON AT WAL, 1Y e A
1.5% I I W dk, I DLBEIROK B 44 R 4841
1 AL DA 5 D] 5 P 2 5 DR 1R K 8 LU Ak A
R IA s, RS AL ZE 00, IR S i F R 3K,

2 BR

2.1 RT-PCRAZHBV XA B & £ & SZIG 4 /N
U228 K 29460 bphbr] W14k (K1), K/
HHBVXEKARF, N ZB-actindkili K/ANL N
600 bp, 25 TR A 5 A2 BEER K 41 m] Ly
ZB-actinfkily, THBVXIEEmRNARKIE, K
HB VX DA i Dy i G 22 S 40 /s SROBF 2R A
2.2 Western blot#i] ) § AT 2L AHBVX & & £ A
R JE BRI 471 K/ 2017 000 Da, SHBVX R
FLR/NJEAARAE, 2% R0 HA 5 20 3 £ KRt
T Hn] WL N 2 B-actink iy, KIHBVXE 11E
SEIG LA /N U 2L Rk (E12).

2.3 bax A I mRNAA £ ik Ty KA FE Y
HB VX (15256 21 /I B IE 2 Zc-myc 3 R (1) A 6
IR R Bt G 2 TR NS RN A B R KON R A
R0, 25 T B R L (38P<0.05), Ui B
HBVXAE I ifbax 13RI (2, K3).

2.4 c-myc A ImRNAAE £k F 69 AL By
HBV X152 56 20 /I BT 21 23 B ax A 1) A
eI R Y TR G R AR A B R KOG R 4
B R, 22 R B R L (3P<0.05), Ui B
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600 bp
500 bp

RT-PCRIZMHBVXEEAIZRIX. M: DNA Ladder; 1: 4=

1
FRER AT BEZH; 2: 23 FoRA HE A 3: SR 4.

B-actin 17 000

1 2 3
Da
HBXEH 42 000

2 Western blotfIIHBVXEBRIA. 1: A=FEh /KA IEAH;
2: 23 BTRIAT BEZH;; 3: SEOG4H.

HBVXfié [ ifle-myc 3£k (382, K4).
2.5 bel-2 ImRNAAR A ik & 09 T4 B gL
HB VX525 41/ SUH T 41236 0 1-2 3 DR R AT
FETE B G JFORL S 2 R AR 3 R KO L ZH
WS 3 i, 2 AT T R L (3P<0.05), Ui W
HBVXHE L fBcl-2 KA (K2, K5).

3 11E

HBV X% K H 4% HB VX & B £ Fi e
PR ZFhahie. HAi, HBVXHHIFE“HBVX
R 119 0 40 P A7 1 477 4. Henkler®S5 AN
HB VX 175 2 G 40 it o 1) o7 i THB VX
FEPH 1) 3 557K, HBVXER [ ZEAIS 26 1 1 41 it
OB 3 AL T4l A% N, T i R IA FHB VX
AW TR, BEFEMEFHBVX
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iR EE
AFRBADES

T A ZEHBVX#H
DRAMAER, It
E A # EHBVX
X BB DR
JE 4822 A Bax.
Bel-2 & c-Myc#)
mRNA & iA R #F
LA,

4R bax bcl-2 c-myc
SCYH 1.3127 £ 0.0900 1.5567 +0.1257 1.6294 + 0.0672
RN IRA 1.0023 £ 0.1670 0.6856 + 0.1554 1.2869 + 0.0880

HIBEKNIBA 0.9094 +0.1081

0.56488 £0.1278

0.9757 +£0.0397

1.0+ I
|

0.8+

KEEE

0.6
0.4¢
0.2+

0.0

1 2 3

B 3 boxEEmMRNAMEXRIZENZTL. A: RT-PCR; B:
bax LM FE R &, M: DNA Ladder; 1: AEFREL /K IRL,; 2:
ZS RIS BRZ; 3: SEOGZH. *P<0.05 ws SCIGAH.

FEGN BT KT T A A%, HL 40 s b
HBV X FZo A T RARSMNE I, FEn{EH T
N LR AR B 2 a3 S0 I A
PALES 3 AN = s A (S I S R NP W i N
™ 19894 Murakamit™ i iG M HB V XFE A
BRI 3 TA B ML /I BROCET 4 4 i 2 15 e LAk
AREEAL, 2R BB A T LA B A P T R, A
AT HB YV XEE I 1 B0 A T S 1l
WL I, HBV XA T i A i WL 5
P HurRIHB VX0 B 28 BTG 2 Fii%
FESIN T, (RGN PR T A5 S s a5, 41
L B s e AT R U Y 40 M AR
R AR, S S R AN L ) e A, T it
WS PI-3 IR A FE PUT GF-B IR T4 T,
PAPS3AEAK # I A M FIH -1, dliflcaspase-3i%
PEN EifFasL, 75K IAFas/ Tk 40 i 1
17 16 36 G 8 M AP0 1A5 T LA I SR B,
HBV XA FE H A (24 M T 1 4E FH, HBV X
HEARIIL-18 mRNAE % MRk, i

B 18
1.6
1.4}
1.2}
1.0}
2ol
0.6
0.4|
0.2}
0.0

——

——i

FE(E
HHQ

1 2 3

4 c—mycERMRNAMNZRIEEHITL. A: RT-PCR; B:
c—myc RN 23R8 8. M: DNA Ladder; 1: A=FEEh /KR
H; 2: 23 FTRON HRAE; 30 SOG4, "P<0.05 vs SCRZH.

ML HEFas/Fas L) 1 3k 40 M g 722, 45
PiFas/FasLAr T 10 T4, A0 Pl ARAER
WL TNF-oif5 3 1R T U™, e nr 5] sk
caspase-95E AN M I T2 LA 1 1 (apop-
totic protease activating factor-1, APFA1), 4G4k
FIAR/CytCIIT IR ARY, X SEEF HTHB V XFE A 1)
BT 32 B T e i A AR S e i IR ) A
Y, T FE D B YA R B AR RE AR E MRk H I
SR, Bt 3l ’IHB VXL A 22 DL il
HAHES T IEREA T B ek b, waad
T RE S A M 2 AR g aE L R, T LS R
BELE H ARSI HUAR PR S A AT R, 1
HE Tt R A%, HARMEREROK, Prils 9% 4 S i)
T, AR S0 R TR BN ) 25k N e geik, ¥4
HB V X K 8 A4 FURL L I (1] P K F 3 46 N /N B
N, Al B K R G A SE 7 i, DA K Hs s
JEORLEE NI M, TC O G 7 Pk A, o i)
B, VRS IS N B s, RS R, B U4
Zin]Fa e RIZHBVXEE P KL=,

Bcl-2 5 J5AE 40 J 0 7 1) 56 DR s ok 7 i
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A M 1 2 3 RN, 0 F S H R TSR AL BAIEE ma it
AR AR
600 bp WY (ST TR, (LRI IOHL  Ga g

200 bp

1.6
1.4}
1.2}
1.0

I
[

(]

o

0.6
0.4+
0.2+
0.0

i

5 bc-2EEMRNABNTRIAEHZ/L. A: RT-PCR; B:
bel-23ERARN A 8. M: DNA Ladder; 1: A330/K A IRZH;
2: ZSTRON BRZE; 3: SEEGAH. *P<0.05 vs SCGAH.

FHAEREE M, Bel- 255 KLy h23s: —
FRPUAM MR TN, AR Rbel-2E K 5)
— IR A M TR D, AR DR S bax HE A, Atk
A I WS — R A N R AR TR,
ARG ) B k2 S e A R AR T A S
(IR 2528, AR S rp 2 i R T-PC R 45
KIWHBVXEER GG, /DA N bax Kbel-2P
TR TEE, FRWTHBV X K E 41 T4
(R [1 .

c-mycre— PP ISR, TR R SR T
SEW A AR AR A b TR TSR AN
JAIRIREAT, fEMR R A Fe R SRV IS
O I R R R AR, AR
HBVXHle-myc L FKIEMWT 3T340 i TNF-a
I3 B T OB S 21065, HAaX R 2 T
YERTEE I T NF-w« B HT 0 T4 F i 22 B0 i
MR TP AR S B A0 £3h B e HB V X (M
c-myc KI5 BT

AN S TP ERAT IS TR AR B 0 2 R i o S
A P GV K H BV X [R5 e N\ /N L A T 41
U, IR T RIEHBVXIE D 1/ BUE A S
PR, RT-PCRZ S B/ JeHB V X A ) /)N
MAFHR S, R I Rbax . c-mycHIRIAY I
T, 3 HAMHIE T Rbel-238 A B =, IE M
EFAZT, HBVXZ Y [ Wbax . bel-2He-myc
B KPR, I H A T B 7 AR A7
AR, WB— 7 T Ay 32 S E T 2 R P
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