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[(FZE] HM WO X 81 (hepatitis B virus X, HBx) XTI 59 [ 40 (¥ S AL VR T, Tk Mgk
HBx S EE RPUPEM I8 8 LV-HBx-PM KOG IS5 8 LV-PM 43 B4 WB-F344 JFOR[RI400, LAY HBx 1895 5 2%
AR WB-F344 21 fE R S 56 41 (WB-F344-HBx ) , LLJgk e X IR A8 05 35 014K 1) WB-F344 41 i 7 Sy B 14 Xif HE 21 ( WB-F344-
PM) |, DS Yo i g 5 2 A 1) 355 3% A B4R 40 WB-F344 21 i £ Ry 25 X IR 2 (WB-F344-Mock ) , il i Real-time RT-PCR
H1 Western blot BiE#5 20 41 i HBx ()34 ;32 F MTT 3% i =C AN | 40 i 3% 5256 R BRURS A g S0 00 22 45 21 4l i 1Y
OB EE ) AN R B GRS BE S RN R R e . S5 WB-F344-HBx 40 Jid 78 5L K 7K 5F F1 88 11 7K - Fa F 105 40 32 35 HBx;
WB-F344-PM Fil WB-F344-Mock A3k HBx, S5FAM:XT IRZH WB-F344-PM A Ht, 525640 WB-F344-HBx G,/ G, 1141 itd kb 451]
FAAG[ (55.98 £0.39) % wvs (61.65+1.37)% , P <0.01],G,/M 4t 5[ (15.05 £1.67)% vs (7.83 £0.46)% ,
P <0.0L ], 20 Ja S99 4 12 bR, 200 P 334 B 7 153 (P < 0..01) , B B 3 A) 200 JH 3 % e 7 08 68 07 5 i 973 1k %o R 2
WB-F344-PM 575 X B 240 WB-F344-Mock AH Lb, 41 Hd J& 5 . 40 Bfg 34 78 6 0 . 40 it 12 8 6 ) A s e ) Ot e & A8 1k,
g5 SRR EE X B AT T O B A0 MR Ak
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Hepatitis B virus X protein induces malignant transformation of hepatic oval cells

Liao Kai, Wang Yuefei, Lu Lele, Zhang Leida (Institute of Hepatobiliary Surgery, Southwest Hospital, Third Military Medical
University, Chongqing, 400038, China)

[ Abstract | Objective Detect the malignant transformation of hepatic oval cells induced by hepatitis B
virus X (HBx) protein. Methods Hepatic oval cells, WB-F344 cells, transfected with lentivirus expressing
HBx and puromycin ( PM) -resistant gene were defined as an experimental group ( WB-F344-HBx). The WB-
F344 cells transfected with lentivirus only expressing PM-resistant gene were defined as a negative control group
(WB-F344-PM). The WB-F344 cells without lentivirus transfection were defined as a blank control group
(WB-F344-Mock). The expressions of HBx in the 3 groups were confirmed by real-time RT-PCR and Western
blotting. The cell cycle, proliferation, ability of metastasis and tumorigenicity were detected with flow cytome-
try, MTT assay, metastasis experiment and nude mouse transplantation tumor experiment, respectively.
Results Highly stably HBx protein expression was observed in the experimental group but not in the negative
control and blank control groups. Compared with the negative control group, the experimental group showed
decreased G,/G, cell percentage [ (55.98 £0.39)% wvs (61.65 +1.37)% , P <0.01), increased G,/M cell
percentage [ (15.05 £1.67)% vs (7.83 £0.46)% , P <0.01 ], significantly accelerated process of G,/S cell
cycle, promoted cell proliferation (P <0.01), and increased ability of metastasis and tumorigenicity. There
was no significant difference in cell cycle, cell proliferation, ability of metastasis and tumorigenicity between the
negative control group and the blank control group. Conclusion Hepatitis B virus X protein can induce malig-
nant transformation of hepatic oval cells.
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[@SMEE] Tk, B (023)68765810, E-mail : 21d666@ aliyun. com I, 18k £ B 505 (hepatitis B virus, HBV) I
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tis B virus X, HBx) # 1A N 7E HBV 5 & AT i) 13 f2
RAFEEMEH . HBx 2 —Fl il HBY X S K i 11y
ZIJReE A, I REE L -5 A i N 2 i s R A 4
£, R EIE R Y S AN G S O 22 R U 3 X 5
AT LD R A PR B Ak g o 4
M T4 R SR A r AR b T A
(cancer stem cells, CSCs) i 32 H - Bl B8 & A
RIBFRAL T B (0 i R, I B ok iR 22 1) T 5% 45 SR S 4 AT
SRR T T AR Mt W R 4 i T R
KR TIEH T4 505 240 B g oAk & —Fh 2T T
AR A R AR AR B . B9 DA B [ 4 AR R T
2R 7 T8 1) K A AR R R SRR T
HBV 78 T4 T 40 M e U5 59 48 F AL &) B Jr A A 1S
F R, 9T HBx 285 355 1 DI 52 248 it 1) JHF968 1 40
AL R B B HELS M E AL L,

1 RS 7%

L1 SiAtH
WB-F344 G [ 40 fd ¢k 0 T 15 S AE MR A R

AR LV-HBx-PM I LV-PM (1 |4 WA= ) B2 25 R A
PR RIS A s DMEM 85 35 58 iR 28 176 18 H 26 [ Gibeo 23
BRI R R A A RN B R I [ 22 [ Sigma 24 R s HBx
B-actin JE[AY IG5 | W4 A TAY) TR ( LR A RA Wit
I-4 1 ; PrimeSeript™ RT reagent Kit with gDNA Eraser It [ H 7
TaKaRa /3 #] ; Platinum SYBR Green qPCR SuperMix-UDG i H 3¢
Invitrogen 23 F s RIPA 2 () W A 28 = K23 w5 /N T
HBx B 5 BEHTIARIE F D[ Abcam 24 R s AR i S ALY REHR I L1
FHUN 1gG Wy A 28 = KA F] 5 ECL AR~ A6l & A
7 K] ; Transwell chamber W 5 3¢ E BD A w], #R BRI H
S AR P R Sh W s

1.2 ik

1.2.1  WB-F344 B[] 40 it /8 15 77 WB-F344 40 il 5% 5% T
DMEM (% 10% a4 1 100 U/mL H2 % 100 wg/mL 455 %)
REFRSE 8N R SR 1Y WB-F344 41 5% 3% T DMEM (& 10%
BRI 2 wg/mL EERS 53 (100 U/mL 5 % 2,100 wg/mL %5
TR BRI, BT 37 °C 5% CO, B IR REI%, A1 52 20 2 0
BEARC 18RRI 96 h 5 IO E K AN A TR 2528
1.2.2 180k REIE Y WB-F344 BI40HE K WB-F344 41
FeAREL 3 x 10° 4Rl T 6 LR, 12 h J5 725 I BE I Y 4 26
298 50% I}, 445 Fih HBx 1855 ¢ FIXT B 2E4% 10 1R B2
H(MOL) 7351 Ye WB-F344 4iiff, 12 h 5582 i, B4
B 1LV 5 FRHE 96 h R RO 2 e/ mlL RN B AR A9 ML B 7R
FE, KRGS HBx 125 82 1Y WB-F344 4fi ifi 1 )y WB-F344-
HBx (S2802H ) , K gk e X R 75 11 WB-F344 4 it WB-
F344-PM (B X R ZH ) , H5 R 2 G s 5 19 WB-F344 il fifd ic
WB-F344-Mock (75 [ X IR 4H )

1.2.3 real-time RT-PCR . Western blot ¥l HBx 7F WB-F344 4f
G RSBSOS

1.2.3.1 Real-time RT-PCR FEYL 96 h 5, 4 B WB-

F344-HBx ,WB-F344-PM . WB-F344-Mock 4 i, #2 B¢ i RNA, j%
%l cDNA, HBx L5 9 f1 #5145 91 K . 5'-TGCGC-
GGGACGTCCTTTGTC-3 #1 5'-GACCTGGTGGGCGTTCACGG-3'
PG RN 232 bps NS B-actin L3R5 | WA N S 19T 41
J: 5'-ACGGTCAGGTCATCACTATCG-3' 1 5'-GGCATAGAG-
GTCTTTACGGATG-3', 11 p= 4 & /N Jy 155 bp, real-time RT-
PCR Jz b & & 7 : Platinum SYBR Green qPCR SuperMix-UDG
25 L B9 519 (10 pmol/L) 1 wL; T #E51 4 (10 pmol/L)
I wL;cDNA # 4z 3 pL; DEPC-treated water 20 wlL, i & f1
50 L, B &c44:50 °C #5422 min, 95 CH5%E 2 min, Z J5
95 °C 15 5,60 °C 30 s 38 %3k 40 MER

1.2.3.2 Western blot {di il RIPA 244 W& 43 W 42 BL WB-
F344-Mock . WB-F344-PM . WB-F344-HBx 4il jfi i2 %5 14, EEARIX
BCA B (M, SRS H R FEAS 40 pg L FE,
12% TG TEREEE RS L IK , 21 T3 & NC B, =R T 5% LR
Wik 3t 430 min, /N ERAT HBx —Hr (1:1 000) 4 Cid 7,
PBST $efi, HI LU E40/ N =40 (HRP FRic) (1:2 000) 5 2 h,
PBST ki, ECL &5t i sg Al HBx 2 [R50

1.2.4  =Can BRI HBx 2 60 WB-F344 2 Jifd J& 10 1 52
] 45 Bk 48 WB-F344-HBx , WB-F344-PM , WB-F344-Mock
4, PBS W VLS , YA Ab BRI 70% Z WEAE 4 °C [#5E 2 h, PBS
THUERR 2 S, AR EE ) 50 pwg/mL PI( % 50 wg/mL RNase)
YLV AE 2 IR ROE A R IEE 30 min, I 300 H JE B Wit e ke
Je 2 A A SRR 00 40 e 24

1.2.5 MTT 3£ HBx 2& (1% WB-F344 41 fitd 334 5t 7 M (6 5%
W AR R AR K ] WB-F344-HBx , WB-F344-PM , WB-
F344-Mock 40l , Y55 40 vk J& 1 x 10*/mL, %L 200 Wl 43
T 96 Lk (2 000 D 4HML/ L) , B 4 ME AL, BT 37 C.
5% CO,IEFAATIGFR . 4331 T 1.2.3.4.5 d BFANA 20 L kB
95 mg/mL ) MTT %, & T 37 °C.5% CO, Br 3748 rh 4k 2k b5
It 4 ho NCIRECELIN B FR A, BALINA 150 WL — H LR
(DMSO) , B# R P ALH MRS 10 min, (45 B 70 06 BEbR
AU #2451 490 nm A YR AR D(490) ],

1.2.6  4iffliFe s 5 20 T 0 40 0 5 2 A K
e TCIMLE DMEM 85 72 364k 22 35 5% 12 h, JH AL A0H, JC il i
DMEM 5 75 3t # B il i 1 x 10°/mL #9240 i B, 2 g =
300 pL $EFPT Transwell chamber A 28, R & 1A 600 pL &
10% I3 ) DMEM Rr 523k SR d i & 3 MR L, 4ksedsss
36 h JFMUE/NE 4% 2 R P IR EE 30 min, R AR =R
YAt 20 min, BEE/ANE, ARG RN O SR E R
M OE YO i I - s s R X = D TR 7 €7
L, BEAFEAERL 10 ASFEHLLEFAA MBI 24T A 4L
1.2.7 R S5 TH A6 X B A4 K A 1 WB-F344-
HBx, WB-F344-PM | WB-F344-Mock i iy 3 i1 %, FH G I 5
DMEM #5354 5 x 10" /mL & T 1.5 mL EP & yk & 15
o $0.2 mL/site (1 x 107 A~ 4i ) 420 T 44 BURC T 3852 F o
TR AR 6 HARLEL, eatdeAh 18 R, 47 6 M5 b
FERR B, i ) OIS U 1 0 O I A B

1.2.8 A4 HE Jeft A 4080 K by T4+, 10%
Fpep R R, K, B, A AL, 4 wm SR . E ML HE
e, (LI, Guta, K B I, 3R AR U5 B AE
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1.3 %t o

KA SPSS 18.0 Geit#cfh , i WERHLL & +5 F25%, SR 20
PRI 22 07 254001, MITT 0k 0 % B8 L 5 e ) o 60 0 ki 25 4
T, B H 45 R Fi LSD 66

2 HR

2.1 HBx £ WB-F344 i o % ik

Real-time RT-PCR Fll Western blot #il|%% 5 i 71~ , HBx 7F WB-
F344-Mock F11 WB-F344-PM 2H 4 Jifd vh JC 3% 15, 1 £F WB-F344-HBx
HAErP R KA (E 1.2),

000 [ S ——— ........... (1;2;13)4.
30004 CRPTRRRRRR JETTIRPR
Ezoo(r AAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA
10003 oo ............... ................
/ : L0y
0 10 B-actin 20 HBx 30 40

Cycles
1:WB-F344-Mock %1 ;2 : WB-F344-PM 41 ;3 . WB-F344-HBx 21
1 Real-time RT-PCR #;illl HBx 7£ % 20 40 i1 o f) R 3%
1 2 3

HBx(17x10°)—> = = ———

B-actin(43x1(7)—> s— — —

1:WB-F344-Mock 21 ;2 : WB-F344-PM 21 ;3 ; WB-F344-HBx 21
2 Western blot #ill] HBx & B 7£ & A 4B P IR %
2.2 AX @A HBX & &G 2 WB-F344 m jit B
RO
S5 R, 5 WB-F344-PM 41 4 1, WB-F344-HBx 41 4 Jifg
P Go/G, 30 40 L L 5 [ AR [ (55. 98 + 0.39)% ws (61. 65 +
1.37)% , P<0.01],G,/M ¥4 Ll 5 [ (15.05 £1.67) %
vs (7.83£0.46)% ,P <0.01 ], 20 Jifg J& W9 #E A2 bk, i WB-
F344-PM 415 WB-F344-Mock £ Lt , 41 & 11 JC & 5 25 4k
2.3 HBx {2t WB-F344 28 it 3% 74
MTT 46 I 4 i 3% 48 45 58 (181 3) o , WB-F344-HBx 41t
BEH S WB-F344-PM 41 AH b @ 3 75 (P < 0. 01) |, 34 41 3 P
T T WB-F344-PM 415 WB-F344-Mock 1A 22 20
GeitaE (P >0.05)

A WB-F344-Mock 41 ;B; WB-F344-PM %1 ;C: WB-F344-HBx 21
El4 &4 WB-F344 FIOIEIMAMEMAIEBIWER (LM x100)

0.8 —=— WB-F344-HBx 4]
—%— WB-F334-PM 41

0T e WB-F344-Mock 41

0.6

D(490)(H

0.5

IF ] 2/
a:P<0.01,%5 WB-F344-PM 41 b2

B3 MIT FARNIERSRT 96 h /5 & HH0H HHTHEE
2.4 HBx 1R 3t WB-F344 m ot 4%

TE40 M 5T A5 5256 i, WB-F344-HBx 41 WB-F344-PM 4 il
WB-F344-Mock 4137 41 i %545 511 A (249. 60 +17.28) ., (42.50 +
14.34) F1(35.30 +10. 00) , WB-F344-HBx #] 5 WB-F344-PM
AR, AU R H 3 (P < 0. 01) , i WB-F344-PM 21
5 WB-F344-Mock Z1AH b 22 7 G122 L (P >0.05,814)
2.5 HBx {23 WB-F344 Zn L, 7%

HRELRS A R 5206 T, WB-F344-PM 2145 1 R R ZE T
(16.7% ) , HAx 2 Ak &R RAET . WB-F344-HBx 4 L4
5 HAREUSRIR (83.3% ), JERKAE N (7.0 £1.9) mm, H A2 4
YR EIAIE (R S) .

2.6 AR FURLER

HE Ze (0 Ry R UMY 0% 2 P B S A 4% 0y 24
DL ER AT DX IREE B AN S AN L. M R R A K
B E B L AR A LU ([ 6) .

3 it

AWFFCHIEE T FE = AR5 HBx 1191 D1 52 24 Jig
WB-F344-HBx, i i =X 40 A A K I % B WB-F344-
HBx (40 & 3 G/ G 1 4 A L 51 45 % BE 2 AT
1M G,/M 1A 41 ffg LY 451 00 T+ 55, 200 1 2 B fg ) 1 5
MTT 3 K6 0 241 B 384 5 A 7t E S WB-F344-HBx 55 %t
HEZEURE EU 3G 58 76 4 I 5 3R v , U PBA HBx BRI 1F B 51
YA E . B WF ST UESE HBx BB M8 42 F T 41 Bt Fn i
S 2R A T HBx A2 A A SR AR 200 1 B9 (53]
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A:WB-F344-Mock #1;B: WB-F344-PM 41;C: WB-F344-HBx #8; D : WB-F344-HBx 48#% UM T IR h 4 7 48 4%
E5 HARBBEBERBEIRAIGNE

Bl 6 WB-F344-HBx HER K TIEAAREZT

MO 5, 3R B AT HBx A RE IE 218 1o £ 1 B 154 240 i
ARG SE , DTS SN 9 K A

A% B8 7 A A M A8 — A E 2R AR W o
fiE.. HBx X IEA% B8 1 (M5 32 248 vh 7 e 2 i
S, inA T Z AT AR TS A BL HBx REAE 5 3 JTT8a 200 e
R LRI RE R AL (2R GRS T A
WFFEAS A /s B3 2 08 HBx (14 1 [ 2 g WB-F344-
HBx iEAL A 100 BRAE o 8 05k . X 1A HBx REAS Y
558 O (B 20 A RE T , DT 75 5 B0 B A R R A

B [58] 20 Jf0 2 — b EL AT 20 o o0 AV BE A9 T T4 200
L, B4 531k A P4 IELAEE 20 0 B il 5 4 i 5 B
SRILHTA HiE WB-F344 51 58] 40 i B A — & 19 A &L
RAES TR A R RS R 9 00 R IR Rk
HBx (950 [ 40 g WB-F344-HBx 55 % I 41 AH LU pl i fig
D3GR, X EHAIESE T HBx BEAS e 2E 1[5 41 e
Vel . HBx BEASIE Ao 1 55 B (52 40 Jfo 49 5 | e E T H%
FIRGIEE A7 5 B I AN R A
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