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Abstract:Objective To establish the HepG cell line with stably transfected hepatitis B virus X gene and
to study its effects on the p53-p21 pathway. Methods Lipofectamine was used to transfect the eukaryotic
expression vector pcDNA3.1-HBx into human hepatocellular carcinoma cell line HepG2. G418 was used
to select the cell clones for stable expression of the HBx protein of HBV. Cell growth curve and clone plate
experiment were used to analyse the malignant phenotype and the growth of hepatocellular carcinoma cells.
Flow cytometry was used to assay the apoptosis rate and cell cycle. p53 protein expression levels were
detected by Western blot and p21mRNA levels were detected by RT-PCR. Results pcDNA3.1-HBx gene
HepG2 cell line was successfully established. The cell growth and clone plate assay revealed that these cells
had a relatively increased malignant phenotype. The results of flow cytometry also manifested that apoptosis
rate of these transfected cells were higher than that of HepG2 cells. The cell number of Gi/G, cycle phase
decreased and the cell number of G, cycle phase increased, while the expression of p53 protein increased
and p21 mRNA decreased in those cells. Conclusion The HBx protein could promote the growth of
hepatocellular carcinoma cells. The cell line stably tansfected by HBx gene could enhance its malignancy
through p53-p21 pathway.

Key words: Hepatitis B virus x gene; Eukaryotic expression vector;HepG2 cell; p53-p21 pathway

 OE. BW e SR KR EXIE R 0 A AR E MRS S FeHepG2Mm ik, FFAT 45 %
J& 3 pS3-p21ik 28 %o, Fik RARE LG T k% O E e B ARpcDNAS1-HBx % 4 AN 5 20 it
HepG2'W, G4187f ik A8 4 XM M ey ik . oA K2k | T AR LT R 55 Baodb ) 4 4 )6 T 5
e TR A, A da AR 4a i 8 A= B ), Western blot# il p53%& & 49 k& i& , RT-PCRA&M
P21k, ZER R ik HpcDNA3.I-HBxA4 & # 3 69 HepG24m ik ; A K 50e . FHILETH &
R R RALE R LA SOREXA RN IT R MT ARG, AXMENERE T, L5t
AT EIE G, G/GHMIR Y, GHmAdg % ; Western blot ##RT-PCR% 5] 2, ## 4 #kp53%&
aAENEE, ETHAPIARAFE, %t CHENIREXEG TRBAEmBAR, BITHLEXER
84 20 AR T A8 AL p53-p2 LR 1238 he i 5 4w e o Tt R AL

LRI LA RAEXAR; S AR HepG2amit; ps3-p2ligfa

FESHES: R73-35  XEkRIRED: A

0 35IF

J5 & P T 40 i 985 ( hepatocellular carcinoma,
HCC) J& a5 i WG IR 2 — . W3R R
R 7% (hepatitis B virus, HBV)XJE K (HBx)Zm s 1)

« ALK -

ot B A I R DA 36 o R M I AR U4
DNA 8 5 L8755 T4 i 304
H R BOR AL AR B R . pS3% 1 mlE a3
MR S Ip2 BE AR A A T 5 R, A

SR T4,

XHEASHCCIRE . RIEZDIFC, HBxHA
ZREYAIIRE, NS SRR R IR 2

Y5 H EA: 2013-02-08; {&EI HEA: 2013-04-15

TEH AL 1. 410008 K7, & éy K 5 ke [& IR o ik A
RE; 2P HARFHBEEFEERR 3. PHRFHRIEER
iigAes

EHER™AN: gm (1975-) , B, ML, 8%
IR, EBAE R R RN E AR

Z R0 M 0 R B UIAR G . AR I e s R
FEYLXFE N K 25 AR Hep G241 ia bk, 20 Blic N
HepG2X M HepG2X,, HykifidHBx 5p53-p21ik1s
AR FH 2 22 0 B0 T -9 20 B i AR AL il ) B2

1 HRS®
L1 SEbR



AYBBRG 381 372014F 25414555588 Cancer Res Prev Treat,2014,Vol.41,No.5 * 381 -

YR K BAZ AR . 8 Hep G241 ORI FH
B 2EBE AN Oy s EAZ IR IRPCDNAS.1(+) -
XA sz g =MD /NE L ERPMI 64055 37601
H Gibco/\ ] ; Lipofectamine200041G4 181 H 5,
DB TR B s HBx L s BRI H
Abcam/y ] BUREERICEPTRIgG . BT APS3
HHUE AL RS A YA ] Anti-B-actinlly
H b 5tBIOS A )5 Trizol I [ FifF4: T.; RT-
PCRIAF &M A Ferments/A Al 5 p215 4 FifgA:
TA R VAN AR 26 b b el A 4 2 WG
1.2 SRk
1.2.1 4R AP 40 bk Hep G240 i 15 33
T 10%/ N ML IDMEM100 mlgEFEfH . 1
THAEKI0 w/ml, FEEEI00 mg/L. FRAMiEsg
K BB ZE R I, F10.25% ) R AR A i (5
0.02%EDTA) TH1kIE1L .
122 FEEGY O B RIAEIApCDNA3.1-X
2 ApCDNA3.1 2 pg SHEFTIAL0 ulik A, YA
SRR KR Hep G241 il . FH 5400 pg/mlzsE
HAIGA 8IS TR B2 8, W DB 36 AN i Ak &
FE37°C . 5%CO, . AR E R 3, HAS
200 pg/mIFEFE G418 R IR NN LAGERr, &
TECANME a4 o /N0 FH 20 i 1) 0 51 104 41 i 7
B, R R 104N25 mlf/NEFRE Y, IR
AT T R BA 2 B, Ak T E BB G418
RFRMRGTE, A— R KR
1.2.3  Western blotf&:ill X [ 7£ Hep G2 X 40 fitg #k +h
Mk S 10%85 4 M3 (FCS) I DMEMR: 77 i
e, HIMAS10%FCSHIDMEM, B0 I8 4
WYLl N o TR ANIE, BU100 Wgn g e (&%
PMSF10 pl ) s/ 2@ 40, 15%SDS/PAGEH ik
J5 HLEE RS R N BRET YRS |, 20t S% NG WA ] .
B S (B3 A Anti-HBx, 1:1 000F R IR E
2h, AMREE, B5 b0 CGEBUR, 1:10 0007
B EiRME2h, DABEf,
1.2.4 SR i R A i A= Py = A
1.2.4.1  FEYegnf sl K HZRIE  HepG2 . 25 [Fkr
20 R e 2 ) A BT R, F B L3> 107441
25 AP 24400k, AT EGESET do REdLsE
A3, BUYEEL A ik 2
1.2.42 PO REES:  HEARXEON A K i 4
L, FAEFLT 0004 At Y % FEEFE R Tof L, BEA
COMFFfREFR2 8 . W e, W gk et it
BORF 50U FeFEEL, #52 F A= HE . ks
TR (%) =7e BBV AN < 100% .. 45415250
¥IEE3W,
1.2.5 4 A E A AT B A
KA, PBSTEAUEIG, INAEL x10°4 i £ BEfE
FE AL TR E, 223 X 20 B SRS 240 AR R 30 5 e
PATAGIE < 10 A AR G Ul B UES 7, AR
AL I RE, by At i SOR I, R s SR G i

5524 WS 45 7 e A AR R TR A
1.2.6 Western blotkillp53#5 1 HWestern blot
A3 HepG2 | 25 BB 41 K i Y 2 pS3ER 11 A 5
5, pS3EE AN s B[R XA ARG . —PT1:400%
B, Pl - 10 000FFE
1.2.7 RT-PCREGMp21mRNA/KF-  Trizol 742
B I B RNA, A A5 7. SR BENLT |
Yok s RO sk, PCRifFFTcDNA §74% . PCR 5|
YIEs) . EiESIY . 5'-AGGTGAGGGGACTCCA
AAGT-3"; Fii#g1¥: 5-TGCCTACAGCCTCCTAA
TAC-3’, JZW 254:94°C, 5 min; 94°C 2 min, 56°C
2 min,72°C 1 min, F£30 MEIR; G T2°CHES
min, #7344 F Wi K/N: 200 bp ity . B-actins [ 4741
B 45'-AGCGAGCATCCCCAAAGTT-3"; F
51915’ -GGGCACGAAGGCTCATCATT-3", 41
SR E L 3 2% B S e M L ik, 2840
SIPTASCER S , BER R R S A .
1.3 Siitefrik

o FSPSS15.03K (2 A T 48 1253 #r, B R A
student TR M7, LAP<0.05MERA S 2¢2E X

2 #R
2.1 B Y

$% JtpcDNA3.1(+)-XPR( BT HepG2X 4t i) M 7
Juzs AR Hep G241 il (R Hep G2 X A AU i ) 22 G418
ks, PRI A ek, DL, moREE Y
HIZM AR AETS . HepG2Xo M HepG2X 4 Hd 41T Rl 4
Musake, (A/EHE T /IMAI B L.
2.2 HBxF:KTENFE 4 il Hep G2 1) 2 ik I Western
blotf il

FEREYY T XL 10 HepG2X 4l va e, X
E AR A Rk, A RIA T 2921 kDA,
U2, UEBHXEER B o i G AHepG24fi i bk o
2.3 FEYLANHE A A A A A
231 FRYLAAMAE KRR E  HepG2X AN i pkASL
HAL PR A= P, Rrs it a4 s, i At
FRAMM A —5, W3 .
2.3.2 FHUEVEIE LS BRI A K R A e
L (HepG2) | Y78 #iiR (HepG2Xo) M fa g
IAXEEH (HepG2X ) M- 4M MU - AS 4 I 452 000
AN, BEFRFREFRIN, 555728 5 nl W40 i 45 7% 2
B, WEEEE Y, S BRI IR, 251N 69.6%,
39.9%7F142.0%, ULIE4, TH5E/8, HepG2XAhfifl
HRIE B s oAb PRk i i, I H2E Rl Seit#
X (P<0.05) , HepG2Xo s FETE L% 5 Hep G241 fifd
FERETE R AL, 2270805 L (P>0.05),
2.3.3 it 2 4 4SO D A4 A JE AT A AR O T
HepG2 . HepG2Xo & HepG2X 2 Jifd (1) 8 T 24K I
1.23%. 5.07%%213.0%, FHIHepG2X4H i b HAh
PARRAI AR 08 T B35, LIS,
2.4 HepG2. HepG2X, M HepG2X 4 i F P53



* 382

YBRHSa 2014554152558 Cancer Res Prev Treat,2014,Vol.41,No.5

R

DL E = RRANTES3 kDAMY W Kk, =
W _EFE R HepG2 XA H P53 36 154458 T HepG2 &
M1 )5 PO Rk 2 L P S 3 8 1

HepG2X 4l il (P<0.0001).
i‘%ﬂﬁﬂe'ﬂ ED%E%E D6,

Ly 1 3 £, H
A: HepGZXO cell clone B: HepGZX cell clone

El1 G418 220 L 52 2 ] x 400)
Figure 1 Cell clone selected by G418( x 400)
%,F} 2 3 4

F-‘
H \

66 kD

47kD
ﬁ* 30kD

' i 22kD
: o
1:HepG2;2:HepG2X;3:HepG2X;4:prestained marker
[E]2 Western bloti&IXE B FEiX
Figure2 X protein expression detected by Western blot

va

Tlme (day)

El3 HepG2. HepG2X,. FHepG2X=#r4l A< £k
Figure3 Cells growth curves of HepG2, HepG2X, and
HepG2X stains

2.5 HepG2. HepG2X M HepG2X 4l iy f
p21mRNA [#JRT-PCRA ]

60 =% HepG2X

-#- HepG2Xe
~+ HepG2

o
=

Cell number(=1 000)
]
=

=

A:HepG2 and HepG2X, plate clone formatting experiment; B:HepG2X
plate clone formatting experiment

B4 FREERAKEREHepG2,
HepG2X = #i 4 il 3 4 52 FE T AX A

Figure4 Plate clone formatting experiments inspect the
monoclonal formation ability of HepG2. HepG2X0 and
HepG2X

HepG2X0.

#5200 bpkh AT i, p2 ImRNAJPCR 4 F B |
HepG2X 4 HoAth 95 2H 48 it p2 1mRN A K - B 55 0
1&’ JI—L]JIEI7O

3 iTie

Jer e SR R e WL R 2 —, kR
5k ESHBVIERYLZ VI, R & HBx I H 4
i X EAT S SR, AT e 2 AN 24 i
LI, A S, S EE R RS MR R AR Y
Y45 AHC, FEHCCI R A & J it f vp oA 8 24
FAW . ARG X 10 98 40 S 2R R A 5
AW HBx I [ B R A 2 A PCDNA3. 1-X ¢ 75
ZARPCDNA3. 1IN AR 3543 ) i A\ 9 240 i
HepG2, JF28G4180fiik A5 Fa e Rk X & H &
40 5 Rk HepG2X M HepG2X,, Western blotjiF 5
X3 RETEFE Ytk HepG2X Hh 3k, 1 76 %) HE 2H 41
MRk, AFEPER, HBxEAA eI S5
TR T HAEEH, X SRR R 3. 4
Ji A e 52 50 2 B Hep G2 X Wk A K Ay A5 184 st 1] 1 428 el

Guted 3 A Gated = B Gated 3[ ¢
Sa -1 E‘
5 F 5
= s =
= 3 = F ==
%] 5] ¥
n = 2
il a I |
M
e N
o . al, = | 2
200 400 py 600 800 1000 b4 00 400 py 600 800 1000 0 200 400 o 600 80D 1000
m X Count MnX MdX PkPosX PkCnt HPCU Min  Max § Count MnX MdX  PePosk MMHFCII .n h !?' x Count MnX MdX PkPosX PkCat HPCU Min  Max
M1 91 21267 2648 1908 3 8215 B8 368 |y m W 251 2455 2R K 138 975 1626 14R4 S8 13 445 B M2d

A:untreated HepG2 cell apoptosis;B:HepG2X, cell apoptosis;C:HepG2X cell apoptosis

ES5 ARG EIEHepG2., HepG2X,FHepG2X 4R FRAYE Tk F
FigureS HepG2, HepG2X, and HepG2X cell apoptosis after transfection detected by flow cytometry



AEERSA 20140 5541555587 Cancer Res Prev Treat,2014,Vol.41,No.5

* 383 -

w
94kD |+ <
45kD [W%
35kD .
22kD

E6 HepG2X. HepG2X KHepG2HHPS3TH
Western blot$ ]

Figure6 p53 protein expression in HepG2X, HepG2X, and
HepG2 detected by Western blot
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Figure7 p21mRNA expression in HepG2, HepG2X and
HepG2X, detected by RT-PCR
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