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RS X E8XHERNIES HepG2 AR MR B 22N
% 48,0 & (400010 FEHK, TR ERIR2AM R 55 — R BeTHAL N EL)

[(WE] Hm R CHTREE X 81 (hepatitis B virus X protein, HBx ) J& & 14 TR #4175 5 HepG2 4HiERY AR BT ILAR
Jiik A UKL pIRES2-eGFP-HBx [ i % Y4 A HepG2 4t ifg v, 37 32 35 HBx (1% 4 i 15 B4 ( HepG2-HBx ) 5 LA Jb 25 44k
pIRES2-eGFP( HepG2-pIRES2 ) Fil HepG2 4l (HepG2 ) fE%t R, WRE4E Y f5 4 (6 50 1 (GFP) [ 33k 74 Y4 J5 16 h Il
FHAMI R A A FR 45 2E 40 i 24 48 h( 4} 44 9 HBx/OA 41 Z5/0A 41 ,G2/0A 21 , 4 P H 3 =8 (TG ) & &5 M ih4L O
Yt fige 240 ML P4 R ST O ARUNG 100 5 ZE TR A AL R A L 24 h, RT-PCR 754511 SREBP-1 Il LXRa ) mRNA ik /K-, Western
blot £l HBx .LXRa J FAS B RAKT-. 858  # U5 16 h HepG2-HBx 4 i il HepG2- pIRES2 ZH i sh H 1576 GFP (1Y
Fik  PTR YL  AUAE HepG2-HBx 4fi il 947 HBx 35 , 22 W] HepG2-HBx 21 il A Y AL G By o AEAH [] Ik R 49 A 3174 4%
TFF , HBx/OA ZH 40l P AR 5T 75 1t A1 TG 75 et 5 00 BRZHAR L 3 B 38 i (P < 0. 01) o 77 R B9 4b FLAH L 24 h, HBx/OA 4
AP LXRo ,SREBP-1 ) mRNA ikt Fl LXRo [FAS 25 [ F bk i H00 AT W @3N (P <0.01/0.05) . 518 HBx @
11 i HBx-LXRa-SREBP1/FAS 38 [# i J5i &5 HAH DG HE K 22 3, 7T REHS I HepG2-HBx 41 g % 41 g A1 25 L H % 11 5 Ik
P, TS b R 645 5 HepG2 4 i fig T 70
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Effect of hepatitis B virus X protein on sodium oleate-induced lipid accumulation in
HepG2 cells

Chen Juan, Shen Wei (Department of Gastroenterology, Second Affiliated Hospital, Chongqing Medical University, Chongqing, 400010,
China)

[ Abstract | Objective  To investigate whether hepatitis B virus X protein ( HBx) increases sodium
oleate-induced lipid accumulation in HepG2 cells. Methods HBX gene eukaryotic expression vector
pIRES2-EGFP-HBx was transiently transfected into HepG2 cells to establish HepG2-HBx cell model for HBx
expression. HepG2 cells transfected with empty vector pIRES2-EGFP ( HepG2-pIRES2) and untransfected
HepG2 cells (HepG2) were used as controls. Expression of green fluorescent protein (GFP) was observed by
fluorescence microscope after transfection. At 16 h after transfection, each group of cells was treated with sodi-
um oleate for 24 and 48 h ( HBx/OA group, empty/OA group and G2/0A group, respectively). Lipid accumu-
lation in each group of cells was observed by triglyceride ( TG) content detection and oil red O staining. At
24 h after sodium oleate treatment, RT-PCR and Western blot were applied to measure mRNA levels of sterol
regulatory element binding protein-1 ( SREBP-1) and liver X receptor alpha ( LXRa) and protein levels of
HBx, LXRa and fatty acid synthase ( FAS) , respectively. Results At 16 h after transfection, GFP expres-
sion was detected in HepG2-HBx and HepG2-pIRES2 cells, while HBx expression was only detected in HepG2-
HBx cells. These suggested that HepG2-HBx cell model for HBx expression was successfully obtained.
Compared with those of the control groups, TG and lipid contents were significantly increased in HBx/OA group
(P <0.01) after the cells treated with sodium oleate. At 24 h after sodium oleate treatment, mRNA levels of
LXRa and SREBP-1 as well as protein levels of LXRa and FAS in the HBx/OA group were significantly higher
than those in the control groups (P <0.01/0.05). Conclusion  HBx increases the susceptibility of HepG2-

HBx cells to factors causing lipid metabolism disorder through up-regulating expressions of lipid synthesis-related
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genes of HBx-LXRa-SREBP-1/FAS pathway, thereby increasing sodium oleate-induced lipid accumulation in

HepG2 cells.
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hepatitis B virus X protein; hepatocyte fatty degeneration; transfection; sodium oleate ;
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JIE 105 FHF 2 Eh 2% A i DAL 5 1S %) 00 i A g e AR it
ZHIEAE . BRIV AR B2 A%, A A 2 st A% AR
TRE A RATE 7 2 b 2 O 55 Z R R R 2R B 1R
MR . BEE NRA TG K 1A B8 &, [ RAE TG )
BRRE R 45H &A TR KA, B B b R IR B
o 5t b Tt 4, [m] s B 105 JFF 1% & 2 R 8 4E E T
HBV Jfe K JHC 5 B0 % 28952 9 o 3 (1 T8 ek 1 ™ i 2
ST ARz " FEE M Z BT 42 (chronic hepati-
tis B, CHB) (¥, JIFAG D728 He i A B3 W o e
PLLWESE HBY (S IR EE 5 IR D5 2 MR C R ARG &
SR FRATHTA T K B, BRI 38 S 8 x 2R
I (hepatitis B virus x protein, HBx) [{) HepG2-HBx ZH Jifi
BRI HBx &3k ] b i g J5T 4 35 A 56 5 PR i) 5% s
FIk BEA TR N TG & L) 221 . Sk
[ 3 1 Vel R B P AL 3 i A 35 5 | S 200 i 1A I I3 1)
TR, PR, A28 7 HepG2-HBx 4 MU #5584 JE ity |- 25
TmER AL B, W 5E HepG2-HBx 41 fifl 5 HepG2 4 ff]
ZIBINR BT B AFAE 22 57, N TAR T HBx J2 5 14
TR A5 5 HepG2 4 1) 5 BT AR

1 M5

1.1 ##

pIRES2-eGFP-HBx J i il pIRES2-eGFP 25 # {4 i T JK I
B P BT 75 2% 2 , HepG2 4 Ml ( 25 R B RL A 2 fit
B B = AR ) o JeA Mg (B IUFEE AR,
FiBl DMEM 537 5 (hyclone 23 7] ) , %% Y435 Polylet™ (signa-
Gen, SL100688) , TG 45 M5 & (KB AW HEARFRA
A),BCABREAERRME (R ARTAEMHEARGRA
A, 2R BOAR & (F LA AEY) ) , B RNA SR EUK
RE (AL EREAEYHEAGRAR) , Byt A HBX H it
A ( chemicon 2~ 7], MAB8419) , et A FAS £ Fa & HT A& ( Santa
Cruz A7) ,5¢-20140) , B LXRa B0 7 P14 ( Abcam 43 7],
ab41902) , B-actinl , SREBP-1 5[4y ( K& 5 449 LA FR 2 #)
A ), LXRa, B-actin2 5| ¥ ( LA TAEWHRAFE ) .
1.2 &%
1.2.1 #4iifful%3e HepG2 4HMIFNE YL )5 (1) HepG2 434 A
& 10% R4 M5 1) DMEM B3Rkl 3%, B A 37 C & 5% CO,
TRV BE 19 1% 3% 48 55 5%, 40 0 0 8% 85% ~ 90% fih & B,
0. 25% JFREE AR H AL L9k IR EUE R I 40 .
1.2.2 SZBe4vd SEHG P ST HepG2-HBx 2H (5 4% pIRES2-
eGFP-HBx JEU ) HepG2 £}l ) ; HepG2-pIRES2 21 (4% Y25 4%,

14 pIRES2-eGFP [1) HepG2 £}l ) ; HepG2 4 ( A% Y4 1) HepG2
M) o DL LA AT AH R (40 ng/ml) YR A AL 3, 43
Wl 4 HBx/OA 4., 25/0A 4, G2/0A 4, z5/0A 4,62/
OA 4% R4

1.2.3 FokifEye HepG2 4iffs A5 Y5 PolyletT" 435Il
pIRES2-eGFP-HBx #il pIRES2-eGFP ki A HepG2 4,
BAARAEGNT AR YA 18 ~ 24 h Py, B A AR K I HepG2
M, 3 5 x 10°/ml f¥R BE BRI T 6 FLA Y, £ P2 A0 il 5%
K F 80% Je A HEATRE P, AR 5L YL T 30 ~ 60 min 55 ML FIHT
AR 1 ml/fL, %8 FL,3 pl PolyJet i 51 Al
1 g BORA3 0T 50wl JCIiE JChiE 2 i b DMEM 5557
PR SRS K B Polylet™ 35300 I AR B 19 BORL P, K
THERSVEERT 15 min 5, I ZF R AW T EAL RS
WH RS R T SEFRA 12 ~ 18 h J5 T4 7 I3 I 4028 2 Y
BRI ~2 ml, Z e ah s w MBS SR 4

1.2.4 JMEREAALIIAZHANM  7EFYS 16 h KA TR S
THERBNZRE g 40 wg/ml (9153235 2 ml/ALY, Z Rt 7 vk
24 /NI TR 1 RIEFREE ., RRATHTATTR LI, e L5 24
4872 h,HepG2 #HHfl P HBx 23k BERT 1] (14 44 1ty 328 i 4o, R
I, 3R AT 3 B i R A A LA ] Sl 24 .48 h (AP A% YL ) 40,
64 h) , WS 20 240 Hd P B B L AR I 100 o

1.2.5 5% i 1 s W 8% 4 £9,9¢ % 25 [ ( green fluorescent pro-
tein, GFP) 1) £ i 1E 7% G )5 43 ) WL 4% HepG2-HBx 4 |
HepG2-pIRES2 2H HepG2 ZHANML N GFP [k,

1.2.6 40N TG & &l 2 HepG2 4fiE L) 5 x 10°/ml f%
WA T 6 FLEEFR AR, #5200 o 2 B (1 B, 43 4 FLoK 1 A
FEAS, LD 1.2, 3 #R475 0% 7605 16 h TR BA 4L 3L, 4331
FIMEREAAL BE 24 48 h A& A A, #eial ) & U EH EA T HR A
JE A BCA 35 192 & I AT 8 1 o, THR B 22 S0 B 1 TR
) TG &1t

1.2.7  4AfEPNER SR FYeK 18 mm x 18 mm K/
(3585 CE T 6 FLES IR, T4 HepG2 4 A 5 x 10°/ml
PRIV B R, Fe S 21 T BRI B, 15 4 FL R 1 AN FEA, UL BR
1.2.3 PEF75e e R 08 I 16 h AT ER SM AL B, 43 500 9 BR 4 4k
$H24 48 h AR A LU A0, FT PBS VY, 4% 2 5 R 2 , e
O Jett,,60% S INEENL I €, I3 AKE S M A S 0, K 88 1, 4
AP R AT A AT A SR AT 5 U T RS A5 2 A e
PRSI TG DL RAEE Ao L O Y (e & H 2R ] ImagePro plus
6.0 EUGI TR AF 53 AT, R A BEDLIE B 4 DB M S A5
57, TR BRIE R IR A A48 10D (RS CES BEAA ) 1, IFF1 7 LUK -
1.2.8 2} RT-PCR 4 0 LXRa & SREBP1 [ mRNA 3
ik RN E TR Y E MR ANALFE 24 h J5 I HBx/OA 4 |
25/0A 41, G2/0A 41 41 ff P9 & RNA, RT-PCR 7% ¥ % 5t H
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cDNA, B2 pl ¥ cDNA, FI%F 55 19 5 R 51 991 PCR &3,
SREBP-1 Li#2]%):5'-CCAGAAACTCAAGCAGGAG AC-3', Fiif
2|4 5'-CTTGCTGTCCTCAAAGACTGG-3', §~ 14 K i : 274 bp;
B-actinl | i#5|4): 5 -GACCCAGATCATGTTTGAGACC-3', F it
2| 4. 5'-ATCTCCTTCTGCATCCTGTCG-3', ¥ ## K BF . 625 bp,
SREBP-1 Fil B-actinl [1J PCR JZ v 45t 4 :94 °C 745 1 2 min,
94 °C AFPE30 s, 53 CiBk 30 s, 72 °C FEfH 30 s, 2k 35 4N
R, 72°C #E i 2 min, IXRa ¥ 51 ¥: 5'-GGAACAACT-
GGGCAT ATCG-3', T~ %% B| #: 5'-ATAGCAATGAGCAAGG
AAACT-3" 4 K- . 472 bp; B-actin2 | 3% 5| #): 5'-AGC-
CTCGCCTTTGCCGA-3', FiE5|#7:5'-CTGG GCCTGGGCG-3', #
K175 bp, LXRo 55 B-actin2 [ PCR 2 3 254K :94 °C i
A8k 2 min,94 CAFPE30 s, 57 CiB 4 30 s, 72 °C &30 s, 3t
35 AMEH, 72 CHEM 2 min, B4 PCR =45 wl 76 1. 5% Bl
W I TP B Uk, HL UK S T BE LR R G L4, Quintity one #R
PR HT G, LA SE TR 45 RO 62 B 5 N S BE TR 45 i FRY
G55 BE (AR U RO(ELAE 945 35 ) mRNA BYAENS k&, Hai &4
(] 22 591
1.2.9 Western blot #: ] HBx .LXRa % FAS & %15 ban
YL IR AN AL B 24 h 5, FER AR BUAR & 43 7 $2 L HBx/
OA 4 . %5/0A 40 .G2/0A LHANAN L, BCA 2 H & i ik e
BEWEE, -70 CHRTFE. (i R SDS-PAGE # [ F K Buffer
(5 x) 5B 4: 1IRAS,100 CHigh 5 min 5 528,
W% E e, HBx \LXRa . FAS B /B 15% 12% 6%
1) SDS-PAGE LUK BEHEA T HLUK 4385 , B [ 43 198 J 6 e, 5.% [
Wik B P W EE IR B 29 70 min, 4 B in A HBX — 40
(1:1000) .LXRa —H7(1:1 000) \FAS —4i(1:4 000) ,4 °C 5%
FEIFE TR, K H RS AR B P i 4% 1.5 ~2.0 h,
VRIS A ECL {2 &bk TR 15 CCD g R G b 2 6 ik
4, Quntity one FAFHEATEZ T, LA AR 6% 4 5N
SR WA 62 (B A EL AR R 45 38 AR N Rk i, L
AR 225
1.3 “%itsam

K FH SSPS 12. 0 B #4740 4T, 2 FEAR B He AR
7 ZEHT, A REA LRI T LR T g K, 45 5 e £ 5
FIR o

2 HR

2.1 HepG2-HBx m k5 64 3 5

FERE Y )G 16 h £ 2 W %2 5| HepG2-HBx 4 fil HepG2-
pIRES2 21 4t iy A 4 (2.5 5, 7E 56 UL J5 40 h 33 197 41 48 Fifa /9 144
SRS L W T HepG2 ZH 41 i P4 44 24 K W4 (0,556 (141
1), Western blot %55 g 7R 755 42 J5 40 h, HepG2-HBx ZH 4 fify
N4 HBx 323k, T HepG2- pIRES2 41 . HepG2 41 4 Jiid P4 & HBx
FKik (K 2),
2.2 Zamien TG A& n e

AR T Ve JBE i 1 b B4 2H 200 ffd 24 48 b, ] — 7] &, HBx/
OA 44N TG 5525 /0A 411 G2/0A 41AH H. 35 B &g 4
LR G X (Fy =11.59, P, =0.003 2, F,, =
13.87,P,, =0.001 8,% 1) .

A .C:HepG2-HBx 2045 4 )5 16 40 h;B D:HepG2-pIRES2 484 3 )5
16 40 h
1 HEEREBRAFAEMARPHRIE (KL MEE x200)

2 3

1
HBx(17x10‘)H!
B-actin(43x100)— AR S

1 -3 :HepG2-HBx 28 . HepG2-pIRES2 8 HepG2 414% 4 /5 40 h
2 Western blot #il] % 22 4 it HBx fJ3RiX

®1 JRAMEA TG SEMLLE (ng/mg,n=4, X £5)

417 24 h 48 h
HBx/OA 4] 31.95 +2.35¢ 52.36 £2.17¢
25/0A 41 25.38+2.13 45.53 £2.36
G2/0A 4] 25.13+2.33 44.24 +2.49

a: P<0.01,%57%/0A 8% G2/0A A1t

2.3 i O FEMREAMICARESZ

A [F] v BE T R AL HT 44 41 40 ift 24 48 h, 75/0A 41 G2/
OA A Zm b a] I/ HA /NI 2165 183 , HBx/OA 4141 i
PIRT DLR B B i, 350 43 il A R I B (181 3) &[] —Bif i)
R, G2/0A 4 \75/0A 41 AH L, HBx/ OA ZH 411 it o JIg i o & B
B L 2R G EEE (F,, =27.11,P,, =0.000 2, F,, =
15.89,P, =0.001 1) (#£2),

®2 ZAMMBENEEBHRIZIOD( x10%) ,n =4, x +5]

15 24 h 48 h

HBx/OA 2] 8.833 0. 6342 34.513 +1.345°
%5/0A 41 5.509 +0.898 24.383 £3.178
G2/0A 41 5.594 £0.617 25.527 +3.368

a: P<0.01,5%/0A 8% G2/0A it

2.4 Zasmpg A LXRa # SREBP-1 mRNA 4 % i
RT-PCR 25 5L 7 , 6 AH ] v J5 7 1 0 A B 45 A 41 i 24 b
(BPEEYL IS 40 h), G2/0A 41, 7%5/0A 41 F1 HBx/OA 41 41l Jid Py
LXRa ) mRNA 3 ik 5 40 514 (0. 349 + 0. 044) (0. 312 =
0.051) .(0.509 +0.054) ; SREBP-1 fiy mRNA 323k 8 /3 N
(0.471 £0.076) .(0.451 £0.057) .(0.639 £0.053) ,HBx/OA
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3 B OREBURZAMMARBRIE ( x400)

4 A A LXRa F1 SREBP-1 [ mRNA k&0 255 F G2/
OA 41} 25/0A 21 (Fixp, = 17. 65, Pixg, = 0. 0008, Fyppnp, =
10. 81 ,PSREBP-I =0. 0040) s%ﬁﬁéj‘ﬁiﬂ‘%%}(( lz] 4) °

M 12 3

2000 bp—
1000 bp—|
750 bp—

500 bp—1 —IXRa

250 bp—|
100 bp—

«—B-actin2

2000 bp—

1000 bp—
750 bp—

500 bp—

“—B-actinl

250 bp— «—SREBP1

100 bp—

M A7of 5 1:G2/0A 41,255 /0A 41;3 :HBx/OA 41
El4 RT-PCR #il% H2AK LXRa f1 SREBP-1 ffj mRNA &i%

2.5 &wmmiei LXRa & FAS & &8 & ik

Western blot Z5 5 (&1 5) 7 , 26 AH R B Ve R 41 A #1145 4
i 24 h,G2/0A 2H .25/0A 401 HBx/OA 421N IXRa &
B A4 (0. 260 +0.052) . (0.293 +0.086) . (0.428 +
0.064) , FAS 2 [ 3535 5 40 24 (0. 327 £0. 078) . (0. 366 +
0.081) .(0.506 +0.057) , HBx/OA 4141 Jifi )y LXRa 1 FAS 7§
253k T B 25/ 0A 4 G2/0A 4L(F' g, =6.70,P' o =
0.016 5,F,,  =6.69, P, =0.016 6) , 22 R4 G112 X,

LXRa(50x10°)—>

B-actin(43x10°)—

1:G2/0A #1327 /0A #1;3:HBx/OA 41
5 Western blot &l &AM K LXRa & FAS EAR XKL

3 g

JH- 40 R R 7 22 PR 2 A o ( £ 22 TG) e 4H A
(1) 575 HERR . HBV BRI 42—~ 3.2 kb FRIREY, #84
XUFE) DNA 43§, f1 4 A~ & JF 0 32 HE (ORFs )
PC-C,PS-S,P H1 X-ORFs, Hih 7, i # X LK (HBVX
FER) R B 5T, i X H (HBx) & HBV
bt e R AR 1 i N, 154 DN EBRRA L, 7
BN 17.5 x10° R —A Z I BE M KPR F, I
KAEH T ZFh e w2 5, A 2 /A1)
fE' . SREBP-1 J& T4 A, ol L i Mg iR &
BE3EIH FAS 25 pg i . LXR 8 T2 Ik Rk,
LXR % J5 5 RXR( retinoid X receptor) JE il 7 —
RIK, 454 T LXR $EL [H SREBP-1 FAS %5 3+ IX
I X 2B Je 4 (LXRE ) |, b 0 5L P i) 5
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SRR, TR G R (FA) R TG py4k o o
K, A BESE Bk HBx SIFREIAs s bk o6 1,

ARSI T Ak 2 e e i, #y i 3R 35 HBx ) HepG2-
HBx ZH AR , H-AE e b 25 T T B dm b 2, SRR 41
JEL P B O O ARG 100 0 i I A A G L PR A 2R3, Y
TEIMER BB 2 R B B8 T, HepG2-HBx 4 Jifd & 75 3
R RAENRBUU ., HY)5 16 h B4 W %E %] HepG2-
HBx Fl1 HepG2-pIRES2 #fi i N A7 GFP (%335, fE % Y+
J5 40 h GFP £iA 8 £ i, Western blot 25 5 /8, 1E
YV IS 40 h, H A5 HepG2-HBx 2l N4 HBx 353k ; L)
SRRV HBx Y HepG2-HBx 4 U #8571 4 42 1
ot HF R e e J5 16 h B HF A 40 I FF 16 3535,
DL BRI AL YL JG 16 h JFUR 25 Tl R AL . S
FREAAL PRI , A AL AN AR PN 34 BRI L X 55 STk [ 4 ] 4
TEHA — 80k, I EREN 0T 5 | 2 40 9 G o 1 A 5
T A [) e J3E ot TR Ak L P ) — e ) 2, S5 % BE LA L
HBx/OA ZH 21N IR S TG 1 35 B i 3 i, i
HBx/OA 21 40 i AE [IAE T BR B A 58 N S 75 &) A A
MO AR BT UCRR . A RV B T R AN AL B 24 h B, 5% R
ZHAHEE, HBx/OA ZH 40 N A B e AR 8 B S 15 o, sk
PRI B[] 08 2% & 21 40 i 9 iR AR 556 B LXRa
SREBP-1 il FAS () iA 16 0L, 45 7, HBx/OA 4
5%t ALAR L, 40 N LXRa A1 SREBP-1 [ mRNA 32
ik M LXRa Fl FAS R B B W W, K&
DL A8 40 i J5 B ] BE 2 HBx 5] i g AR 35 AH 5¢ 5L A
LXRa .SREBP-1 % FAS ZiA 1) i, T34 i FA A
TG [)-E 18, 57 M 2 JE P B B A 38 7 ~F- £, T R £l 240 i
XA ARG ZE AL R 2 G 2 S 3 in L BE 2 5 5 R 4
JiL P N S A i — 25 2L, S 2 MR AR O Ay, 5 3k
M AR BT ( 2 TG) YA B34 . [RIEE, 3R AT
SRR S PUM IR — 2k, Fu 20 R R R i R
SN, 5 B AR AL/ SR B, HBY 36 356 R /)N B ( HBs-
Tg mice ) FZHIE PR T 5 L (AR i s 7ETK 3R i F
FEH LTS HBx BT B0RE , i HepG2. 215 4 il
HBx 85 1280800 (T4 , FHAR ) v 52 v 7% i 4k 211
&, T4 E N TG & & SREBP-1 mRNA . LXRa %
FAS £ H 35 R0 A b

2% |-, HBx i@ i1 HBx-LXRa-SREBP1/FAS i % |-
VRN AT A 5 3 PR 1) A S) RN 258, 0F T 5 T 240 L P4 g
JEAC ST, 38 HepG2-HBx 41 ff X 3 4 4175 5 41
FRLRE SRR 52 8tk , MATT 3 i HepG2-HBx 4 At Jig 5t

DU Hy b, BRI A ) 55 14 e R BRI 1, HBY
SRR O 8 A T BE S B R A I AR A D AL
PR, % TG HBV 19 A, f e Ay A= 3 J7 s 3
NHEE,

SE W
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