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Abstract

AIM: To establish gene-transfected cell strain
HepG2/HBx and study the effect of HBx on cell
cycle, proliferation and apoptosis of HepG2 cells
as well as the potential regulative role of p21.

METHODS: HBx was transfected into HepG2
cells and G418 selection was used to obtain the
positive clones of HepG2/HBx cells. Then HBx
mRNA expression and protein expression were
detected using RT-PCR and western blot analy-
sis respectively. MTT assay and flow cytometry
were adopted to measure the proliferation, cell
cycle and apoptosis of HepG2/HBx, HepG2 and
HepG2/pcDNA3.1 (HepG2 cells transfected
with pcDNA3.1) cells. Semi-quantified RT-PCR

was used to evaluate the expression of p21 and
p53 in three groups.

RESULTS: The expression of mRNA and pro-
tein of HBx in HepG2/HBx cells was confirmed
by RT-PCR and western blot respectively. The
proliferation of HepG2/HBx cells was acceler-
ated. The proportion of HepG2/HBx cells de-
creased significantly in G,/G, phase (43.34% +
3.11% vs 57.69 £ 4.28%, P < 0.01), but increased
remarkably in S phase (28.69% * 1.17% vs
22.41% +1.99%, P < 0.05) and the apoptosis rate
of HepG2/HBx cells was at a significantly lower
level (1.19% + 0.06% vs 5.43% + 0.42%, P < 0.001).
Compared with HepG2 and HepG2/pcDNA3.1
cells, the expression of p21 mRNA in HepG2/
HBx was down-regulated (0.16 £ 0.05 vs 0.78 +
0.15, P < 0.001), while there was no significant
difference in the expression of p53 gene.

CONCLUSION: The HBx gene down-regulates
the expression of p21 mRNA, which may play an
important role in accelerating cell cycle, improving
growth and inhibiting apoptosis of HepG2 cells.

Key Words: HBx gene; p21; p53; HepG2 cells;
MTT assay; Flow cytometry; Western blot; Reverse
transcription-polymerase chain reaction
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B H: #4524 ie B A HepG2/HBx, WL
HBx . B stHepG22m A3 74 . & Hife B 0%
#vR, AT R B R A P21 A P a9 1R R Ae

ik SRR AR R AnGAL18 i it My iEAE
K AHBx#) 4% 3 H %8 i HepG2/HBx, RT-PCR
#nWestern blot.ZHBx mRNAL &G o5k
K. oA w EMTT)E X, A
R#& M HepG2/HBx %0 LB 3T B 2AHep G2 5
HepG2/pcDNA3. 148 (45 4 = H ARpcDNA3. 1
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BB, 5. HBXER MF027 W HepG24BiEILIES BT B0 2081
FRT-PCRA M &40 20 o, 20 JoL ) B & @ P21 Jukk, 41 TikipcDNA3.1(+)/v5-hisB-HBx [  W# K4 i

5 d g K Hps3 mRNA# Rk,

%R HepG2/HBx%a Mo AFHBXx mRNAA=
E G ey & ik, HepG2/HBx4m it & K i& & Jm
Be. HepG2/HBx ¥ G,/G, A 48 it o f5i) 5 5t B& 28
BEM Y (43.34%+3.11% vs 57.69+4.28%,
P<0.01), SHA%m e b4 B 2 3% #n(28.69% +
1.17% vs 22.41%%1.99%, P<0.05), FlBti&E 4
5 s R4 A8 P R T R B EAR(1.19%
+0.06% vs 5.43%+0.42%, P<0.001). Z8 e
#9% Gp2] mRNAEHepG2/HBx %0 e, 649 &
IR B R 4 4 8L 2 2 T41K.(0.16 +0.05 vs 0.78
+0.15, P<0.001), fap53 F ik W £ 25 T A,

Zit: HBxA R T FTRAME A HEaP21
mRNA# £ ik, T4 A5 HBxA B it HepG2
2 e JR) AR AT . AR Bk dm B3 2 VA R A ) m e
BT eg4ER .

887 HBxE:J; p27; p53; Hep G22I Fqmk i H.fa,
s TR, St B, ik 5% - SR A BESE SN

SOGErs, 12, XB2RD, MIARE, 28R, HBxER MEe27
HepG2HRIBIES BT HIRID. BRLENBARGE 2008;
16(19): 2080-2085
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TN 4 9% % (hepatitis B virus, HBV)1& ik 4
5 7 R M AT (hepatocellular carcinoma, HCC)F)
RSP, 255 Bix(hepatitis B virus x
protein, HBx)& I HAT Z R AEY) = D)6E, v 516
T M 2 P EAH AR, R A
PRI, dET S mTE EA S S5 S 4
W5 5 o A A, L6 48 A O T 5
JEHBVEHCC A AE M Y LH 2 —P, p21)t—
Tl e FH P 240 M ) 39 A0t ek ity 4 1t 7, 4 ol
S IHG /S TR AL, T4 B e 5l ps3 e —
T S S () e B AL, T2 b i ) 0 ) O
PN DR, RSB x 3 DRI 41 i 38 R R T 1)
S M B AT R ) P AL A B T e W 2 JH AR S
JHFge P A AR ML . FRATT o0 Ik T oA A G e A
JE PN HBX 1 1 K 41 A 1 HepG2/HBx, ML %¢
HBxAE KD Hep G241 i J& 391 S T2 R 52 0, R 1)
41 S5 SIAH G SE Kp 21 pS37EH BB LM AH G
P g R AE LA PR R TR S

1 #RRITSA
L1 AR T A1 L R Hep G224 A S = (R A7 4
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Bt AN SN () e i S S N 2 i £ T
BT 19SS 2087 B4 DHS o PE¥E 4 Navarra K
SFPEREFE R 5T TR FE P2 $2 8L, Effectenef
AR B (invitrogen); B &S (TaKaRa);
mAb(ABCam). Annexin V-FITCYH T 3% 7
FAERBAF 5. HBx. p21. pS3KANS
B-actin®|¥)¥)tH EifiSangon W) THEAT FRA ]
Bk

12 7%

1.2.1 HepG2@m ety 2k & 5 §f it : B4 Jfikipc
DNA3.1(+)/v5-hisB-HBxZ: 1] . PCR M2 7> %
JE Ji i Effectene Ut I 5 EAT i YL/, 48 hjg H]
7500 mg/L G418 1)k $5 3% 75 5 7 18 FH 4 v B
PRI e B KB IR IR G418 FE I8 22250 mg/L
YERFIMHLE, DAIRICRS & 215 H B x % 5 DR 41 fifg
HHepG2/HBx, SEE6 2 FX A1 Hep G241
i 55 45 A4 R 2 Hep G2/pc DN A3 1 41 i (4 4
pcDNA3. 11 HepG241 Ji2).

1.2.2 # 3 F %8 ik HepG2/HBx #) % £ : RT-PCR
FEHBX mRNARIE: $EHS 4141 B RNA
WS E e DNA, B2 pL c DN AFERR 1
HBxJE R B, HBxFER Bi5 194 5-CGGA
ATTCCGATGGCTGCTAGGCTGTG-3', Fiif5|
Wk 5-CCCTCGAGGGGTTGCATGGTGCTG
GT-3', MW AR : 94 CHiAEME10 min, 94°C
A4S s, 52°CIB K1 min, 72°CEEMH T min, 371
0GR, 20 g/LEgt IR Bl it e LUK i i ig I 42
Western blotf M HBx £ [ A IA : LA M 2L i
7803 SR 2R 40, 100°C INF4S min, 4°C 12 000
r/minf02 min, W b EFEG17SDS-PAGEH
UK, BT ETNCHE |, S A1 h, I R
SRS — Pk, 4TI E R, A EPURI S
TPk, AL h, RAHOdyssey W ELLAMNK
HERG RGN,

1.2.3 MT kA 4m oL o 38 78 7% M. 252040 o7
A R B A0 B, AT X 104 /LR T
96 LI, JLatl, & Be65TfL, itk —2F Fb AL
9524 h)m, BUHE IBRBESLIIM TTH (S ¢/L)20
ul, BRI ARSI IRA h, WAL IE R,
FLIIA150 pLEDMSO, ##E15 mini £E490 nm
BT 358 ALY FE AR, UL HUE
NARRAER A, K59748, 72, 96 h)G T
52 AR R, DU ) A R, A (B R s ) &
LA K R .

1.2.4 PIE & ik Ahm) 4m B B B0 o A . AE3 4L 5

P21 7 —FF i )
HAAR R PR B B A
# BT, T H
0 i )] B G /SR
5, R m
374 HBxA B *F
B 2 fe B A 5 3%
7 8 % v % T
LB NN a2
o EFBHE 2 —,
p21 EHBX T 4w
O S K AU P
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WA %S 5
A A ART-
PCR# K £ HBx
jfi@fff ;%G EX 315l PCRY S ER(bp) BRI D
rE );}_,Hé :g:i _;—( B-actin  5'-GGA CTT CGA GCA AGA GAT GG-3' 404 94°CLSMES min; 94°C 30's, 60°C 1 min, 60
e NG Ea 5'-ACA TCT GCT GGA AGG TGG AC-3' 72°C 1 min, {BEA302R; 72°CFE{EB10 min
PZIiiif‘f;;f p27 5'-TTG ATT AGC AGC GGA ACA-3' 270 94°CZZIM5 min; 94°C 60 s, 55°C 1 min, 1026
HepG22m fier 5] 28 , , o . - .
BT 4T3 5'-TAC AGT CTA GGT GGA GAA ACG-3 72°C 1 min, 1&A282R; 72°CZE/H5 min
Yo ah . k) de AR P53 5'-GCG CAC AGA GGA AGA GAATC-3' 501 94°CZTIH5 min; 94°C 60 s, 58°C 1 min, 7157

B, AT
TR T M A
FEE RN N
w9 & AUH.

5'-GGC CAA CTT GTT CAG TGG AG-3'

72°C 1 min, f8\302R; 72°CEE{B7 min

bp
2000

1000
750

500

250

1 RT-PCRETEHepG2/HBxHPHBx mRNABYRIX.
1: Marker DL2000; 2: HepG2; 3: HepG2/pcDNA3.1; 4:
LHepG2/HBx; 5: pcDNA3.1/HBx.

ALK IA AN, FEANREAR A B HC 2 X 10°,
A-20C 750 mL/L L [l i i, B B0
PBSH A, 300H Je EM it JE, MA10 g/L Rnase
37°CHFE 15 min, FRIIABULINEE(PT)E LS
30 min, K3 [EBDA 7 FACSort 4 it x0 41 i X
00 240 B SR80 23 A 7 100
1.2.5 Annexin V/PIARE EA M 48 BB = 73 7
W AR B ad = 20 40 it i RSP A B, RN FEAR
MR ECH1X10°, BT 2B IR, 44 Annexin
V-FIT CH TR MR & U AT #:4F, 2 EBD
2\ FIFACSort 8 i X 40 B AR I 40 i o 172 2.
1.2.6 RT-PCR-¥E E#mp2/ 5p53 mRNAKGA:
TRIzoli%: 42 HepG2/HBx. HepG2/pcDNA3.1LA
JHepG24 il SiRNA, %5 pgi¥i i 5% JjcDNA.
PL2 uL cDNAHAAR, 1TPCRY Hip271 Sps3HL Al
J Bt N 2 B-actin, £ 3E F BES 1B DY
WA WAL 15 o/ LINRBEBEIR ri Ik 5 g M
GIFHEAT IKEE 3 Hr, P MR T A 30k, U
B, Up21 . p535B-actinffi K5 LA AR Ap21
Lips3 1 FNT Rk i

it F A Hi K Hmean+ SDFE R, 2]
SPSS13.04KAF R IAT GE vt 24 Ab R, 201 8] K J5 2%
IR, LAP<0.050 22 547 Ge vt 2 7 X

1 2 3
-

2 Western blotsEHepG2/HBXxIHBXEBMRIA. 1:
HepG2/HBx; 2: HepG2/pcDNA3.1; 3: HepG2.

0.8 —=— HepG2
0.7l -~ -O--- HepG2/pcDNA3.1
—a&— HepG2/HBx
0.6
0.5-
o
< 0.4+
0.3+
0.2+
0.1-
0.0 !
24 a8 72 96
FEFRITIR] ()

B 3 HepG2/HBx. HepG2/pcDNA3.15HepG24RlEA < HHL.

2 R

2.1 HBx3 H & ik 69 %5 % RT-PCRIZ R, HepG2/
HB x4 it 5 # 4 JFokipc DN A3. 1/HBx 1] W, K:465
bplMHBx Y, 1M 75 1) B2 Hep G241 i 55 75 4
skt 2 HepG2/pec DN A3. 141 Jiil 241 K WHBx 4% 7
(E11); Western bloti /s S50 4H n] WHBxH 1%
LGRS, T2 1 B R AN U2 ) B 7 HBx B
ik (E2). KT E RIEHB X1 ILH 40
Jfi ¥k HepG2/HBx# £t /% 2.

2.2 mAag s MT TIEAT I % 41 40 MA (i IR,
HepG2/pcDNA3.1 5 Hep G241 ffa A A 3 5 FE A —
3, M HepG2/HBx4H ffr48. 72, 96 h#&-If[h] i
FRIA (B ¥ I B s T X P 2 Hep G2/pc DN A3 141 i
FIHepG241 2 (P<0.001), $&7~H YeHBxIE K Ji5 )
HepG241l i A= <38 1 B (2 n B (1813), R BIHBX AT
REXTHepG24H iy 2L A7 (e 8 54 1.

2.3 AR B oA LEP YR 2 40 i A K I
RI, 5xt A HepG2/pcDNA3. 1 MIHep G241 Y
AHEE, B YHBXKEH 5 1 Hep G2/HBx A1 LG,/G,
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S5, 5. HBXER MEp27 3 HepG24HIRIBIE S T8I0 2083
AS, 070612.006 Bo, 70612.001 co, 070612.003 Wi AEE
KB R R FLHBX
it Fifp2l Rk
S 5 1t HepG2 % fie,
- — B, A
7T AN g : A, HIEANE
T - HWD T R R e HBx 5 # 40 o &
RN g e I e o P HE AL Ao A AL
E i e FRAET A
B e e 5 .

100 10° 10 T10° 10
FL1-H

4  HBxERXHepG2/BIEAT-BYSZE. A: HepG2/HBx; B: HepG2/pcDNA3.1; C: HepG2.

A
bp
600
500
400 B-actin
300 p21
200
100
B
B-actin
p53

5 HBxERXHepG24RiEp27 mRNAFIp53 mMRNAZRIA
BYER. A: p21 mRNA; B: p53 mRNA. 1: DNA marker; 2:
HepG2; 3: HepG2/pcDNA3.1; 4: HepG2/HBx.

HH4m B L5 BH 2 98D (P = 0.004), SHHFIG,/MIH
20 o Eb A5 S 25 14 22 (SH: P = 0.032; G/MIY: P =
0.015), MHepG2/pcDNA3.15HepG24H il (1) 44
i 358 AT A7 450 UG B S 22 R (P>0.05, 3K2), K
HH B x & K ]2 3E G /G 141 B 1] S AT G,/ M %
Ak, HAT I 4 i = S E R R VR .

2.4 | T 4 Annexin V/PIFRIC VA 240 LA
LI AR B, % JeHBx [R5 T HepG2/HBx 4 Jfd 17
T-%01.19%£0.06%, 5P ZHHepG2/peD-
NA3. 140 /f1(4.91%+0.18%) F1HepG24H [1(5.43%
+0.42%) M LE 2 3 BRI (P<0.001), 22 5 4eit 2
RO, 1 JE P TR G A 2 R (P>0.05), S RHBx
ELAT 40 M T A (1 4).

2.5 w e B B4 Xk K Hp2/. p53 mRNAKR L)
T AL p21 FE K 5 B-actindE IRT-PCRILY 14, 4
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100 10° 10° 10°  10°
FL1-H
Py} Go/G, S G/M
HepG2/HBx 43.34+3.11"° 28.69+1.17° 27.96 +4.06°
HepG2/ 54.99 +1.88 23.04+3.36 18.61+1.40
pcDNA3.1
HepG2 57.69+4.28 22.41+1.99 19.91+2.60

°P<0.05 vs WIBE.

R, # YL HBx 1 HepG2/HBx 4l fip2/ mRNAT]
FIK(0.16 £0.05) 8% H 4l HepG2(0.78 £0.15) 5
HepG2/pcDNA3.1(0.69 +0.21) 4 g B & B (K
5A), ZE 5 SR L(P<0.001), $E/"HBx]
Wp2 IFEFImRNARIRIE. ps35EK 5 B-actinkk A
RT-PCRILY B 1) 45 & I, HepG2/HBx4i Jiips3
LR £1E(0.76 0.13) 5 X 41 Hep G2(0.73 £
0.21)F1HepG2/pcDNA3.1(0.8120.09)4H i AH Lt 2
SILG TR L(P>0.05)(K5B), K HHBxps3
mRNA )35 TE W i 520,

3 11E

HBxJE K JEHB VI PR 41 A 5 /0N (1) FF s i A,
FLPT g 5 T H B x B (A AT AR 8 s aC0E 1 3%
G2 P55 il %, WRas. MAPK. PI3K-
Akt. Src. JAK/STAT. Notch/Jagged. NF-
w B A e . IR T, S 5l
L PR B AL S AR . Benn e al (BT ST B,
HBxZEF W] FiiChang K41 1G/SFIG/M
RN RSOIR, (Eak 4t i 19 G, 385 5 P e 40 B )
PURTZRE ), 31X T 2 e 40 M S IR 2 o s
FRIHLUH 22— B wF 9% & DL % YL HBxFE [H]
(I H e p G241 J X 48 A0 £k 453405 30 AUk, TR
0, 40 R IR TGy MIRY, S HE— Bt
HBx# [I{EHCC AR A= T I /E B, AR
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; n?ﬁ zizfi%& AR E R IAHBX I R R 4 Mk HepG2/HBx, 15 HIHep G241 fii(Hep G2/HBxX)p 21 335 3% F 1%,
W ik JOWETHBXIEF G HepGRAN MM . IR RHBx ] R 8 b 5 Kp27 (355, W)

B Ak, &
%, BA— A
bk,

TR REIR, 455 R I JeHBx K (1) HepG2/HBx
i A TR ] ke T 2 Hep G2 55 Hep G2/
pcDNA3. 141, FXHIHBx L Hep G241 i
g, A M A W 45 R R Hep G2/HB x 4
MIGy/G, 4t it Ll A1) St 22 a2, SHAANG,/M U 4t Jfd
ELfil ] 44 %2, LR HBX A e #EG/G, 140 L[] S
HIRG,/ME AL, Tnige g i SRS, [Nk 34T 1ie
JH T Annexin V/PIFRICER A 41 AR M 2240 g
T, RIMHepG2/HBx4M I 7 1 5 5 9 X i 41
S 0 Gk 25 BAAIG, B s HBx Al 30 Hep G240 it f1 7
T2 K, BATEHep G241 R BEAT I H B x4 55 K]
WG RUE SE T HB x o] s 40 A s e . 4
AN T, ek G B, GX 5 P A SOk AR
jﬁ%z':#ﬁ[w-m].

P21 52— Tl (1 240 60 ) S0 0t 11 i it 0
W7, AT 5 BT A 40 MR A A
(CDK2. 4. 6)E WS &, #1004 & 0
G /SYA¥E s, 0HIA0 B34 58, 0 M8 it R AR R
R E EEAEH. FLr R, P21E M
(1) 22 IR A7 AEPS3MCH P AN AEPS 34 Ak 1 4% 4 4
R WA et al N G HEMb 2E 5K
MHCCH L P HBXHE AP A R IE K I,
HBxH AR IE I S P21 E I RIAN T
B, FEWIHBX AR (1] R P21 8 (A R IARY. weiir
WA R B, HBxIE vl i A HCOBIPS3 ()i 1%
WATP21EE (1N KIE. Ahn et alHRIERW], P53
BN TCATAL T N p2 LA 81 I 3 siote 4 67 0 1
J7-2285K1-139447 &, M HBxHHllp21 )3 247
R T8 S AR AL 5 7 -63 R1-2 147 . P53 %R
12 H A A 5 e & 2B 25 DA O I e i TR
2, FEAEM LN K FEVEH, Diao er al )KL,
AN JFARKE FR M F A e v, HBx 2R (1 n] 44
Fas/ ™ (4004 12, AR = P53 4 1 (1 20 1 1ML
A ffarh, HBxEE I nf i Fas /3 (1 40 B T,
X FPEIE T S R SEK 1 IS APK/INKAE 4%
S o, MHPS3HEA LK. Lee et al RN
HBx & [ 735 PI3K, i i PI3K-Akt-Badf5 1%
Sim s, MiCaspase3 G, L4
P, BRI E AR S PS3 e oP

FRATTAEH B x % 5 DA 4l i UE S H B x mJ i 38
E21 O AR e N 1 O S S 1 i i
A RT-PCRAE T HepG2/HBx 5 Hep G2/
pcDNA3. 1 Hep G241 Jifd v 41 Jid J&] 1 £ 1 AH K
FKp21 mRNAMIFRIE, 255 R YL HBx I A

HBx 1] GEMH I X p2 7 36 R [ sk o/
P21 ARIE, A F T 41l NG o/G, 1 17 S H1 Al
G/ M R4k, AT sk 40 e o 38R 7, i ke
Jfa 185, X 5 Park et alff4R3E — 5. [N, Fedil
KHRT-PCREGARIEAT I 13X — 4140 fup 535 A
mRNAKEIE, KL= 40 M alps3 3k 5] (1 % ik
IV TG i 25 2 . HEMHBx ] G L AR P53 Mt
PRI TP 1B A ERIA, HI9940 i A G, /S
Pl s R, (23EGy/ G 4N i 1 SHA 4N
(Al T Hep G240 Ju (B9 578 K 5
Ab, HAMHHep G241 BB T 1 /E FH L AT HE 5 P53
EHETK, X HDiaofLee ef allf 5745 T —
O, ARSI IR SE T HB XA
AT e I AEPS3M R 12 U 40 5 A A P21
{14 238 T TN TE 40 B R SRR L 30t 4 P 4
PB4 I T, TS 5 S AR OGP 9 1 R
AL, DG T HBx I DRI Jol o] Ao sl 6 i 445 1 4%
MR P2 I R IB A 5 T4 RiE— 2
WA
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