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PR

[(HWE] HIY  HRUUR HBx JEFXS HepG2. 2. 15 41 AR FTAC A G IL IR AA 2 R . 5 B3O FLXT IRA
(HepG2.2.15 4iiffg) BAMEXTFRZH (HepG2. 2. 15 4 g YL 4k HK ki) .shHBx 553420 (HepG2. 2. 15 4fiJf1%% ¢ shHBx i
HL) Al HepG2 4 (HepG2 M) o #4#EEFXT HBx FERIY shHBx s, # 4% HepG2. 2. 15 4l , 90 A% 5% S Western blot £
DN e JFORE 24 ~ 96 h £ (A5G AL RN HBx 2 11 Y 23K LU A8 OB A4 5B TP 1), AR 235 2R 7 il 7R A 0 200 L, ol =
fis (TG ) K6 100 21 At B 5 728 A2 B, RT-PCR A6 [ s 5 15 S0 45 & 45 1 (sterol regulatory element binding protein-1c, SREBP-1¢)
mRNA f{)3ik, Western blot #:1ll fT X 3214 o (liver x receptor alpha, LXRo) K IR & il ( fatty acid synthase, FAS) & [ )
Tk, R I EE shHBx BRI 45 Y% HepG2. 2. 15 Al ; 1525 14T BRATHRIFT M 0T B2 LU ¢, shHBx 6 e 21 HBx R [
FEEW R TR, TS 48 ~72 h FikFAK[ (0.337 £0.042) vs (0.577 £0.032),(0.333 £0.032) ws (0.654 +0.049) ,
P <0.01], =54 Geit 2 50 A I B H AL BRI (AL ZE 1, %520 TG &4 SREBP-1c mRNA /K- \LXRa il FAS & 3215
BTN, 5578 A RSP IRZH U, ) — B o) 51, shHBx #% 5L 21 A1 HepG2 2 ip Ik BAK[ TG : (26. 51 £1.98) pg/mg
vs(37.16 £6.32) ng/mg; SREBP-1¢:0.418 0. 051 vs 0. 516 +0. 037 ; LXRa:0. 463 +0. 047 vs 0. 630 +0. 026;FAS:0. 463 +
0.047 vs 0.630 £0.017,P <0.01 ], 22 7 Gi i+ £ 5, 1ij shHBx # 4L 20 5 HepG2 £HAH LU /K -, 26 57 TG it 1 L
(P>0.05), &5 HBx 7 HepG2.2. 15 4iffifiz -2 rh B A HZAE A, ol el i 9875 LXRa,FAS SREBP-1c 1552 Wi i 2
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Preliminary study of the effect and mechanism of hepatitis B virus X gene in hepatic

steatosis

Zhang Qinl , Peng Jun®, Shen Wei' (' Department of Gastroenterology, Second Affiliated Hospital, Chongging Medical University
Chongqing, 400010; *Department of Obstetrics and Gynecology, First People’ s Hospital of Liangshan Prefecture, Xichang, Sichuan Prov-
ince, 615000, China)

[ Abstract | Objective  To investigate the effect of hepatitis B virus X ( HBx) gene silencing on
expression of lipid metabolism related genes in HepG2.2. 15 cells. Methods  Cells were divided into a blank
control group (HepG2.2.15 cells), a negative control group (HepG2.2. 15 cells transfected with negative HK
plasmids) , a shHBx group (HepG2.2. 15 cells transfected with shHBx plasmids) and a HepG2 group ( HepG2
cells). shHBx plasmid was constructed and transfected into HepG2. 2. 15 cells using PolyJet'" reagent. Expres-
sions of green fluorescent protein and HBx protein were examined under fluorescence microscope and by
Western blotting after 24 h —96 h transfection to identify a best interference time. Then cells were treated with
sodium oleate for 24 h and 48 h, respectively. Degree of hepatic steatosis was determined by triglyceride ( TG)
test. mRNA expression of sterol regulatory element binding protein-lc ( SREBP-l1c) was detected by reverse
transcription polymerase chain reaction ( RT-PCR), and protein expressions of liver X receptor alpha ( LXRa)
and fatty acid synthase (FAS) were detected by Western blotting. Results  shHBx plasmid was successfully
constructed and transfected into HepG2. 2. 15 cells. Compared with the blank control group and negative control
group, HBx protein level decreased significantly in the shHBx group. The lowest level was detected at 48 h —
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72 h after transfection (0.337 £0.042 v5 0.577 £0.032, 0.333 £0.032 vs 0.654 £0.049, P <0.01). After
cells were stimulated with sodium oleate, the TG content, SREBP-1¢ mRNA level and LXRa and FAS protein
levels increased as the time extended, and they decreased significantly in the shHBx group and HepG2 group as

compared with the blank control group and negative control group (TG: 26.51 +1.98 wg/mg vs 37. 16 =
6.32 wg/mg; SREBP-l1c: 0.418 £0.051 vs 0.516 +0.037; LXRa: 0.463 £0.047 vs 0.630 £0.026; FAS:
0.463 £0.047 vs 0.630 £0.017, P <0.01). There was no significant difference between the shHBx group

and the HepG2 group (P >0.05). Conclusion

HBx plays an important role in HepG2.2. 15 cell steatosis.

It may affect the lipid metabolism through regulation of LXRa, FAS and SREBP-1c.
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ARVE RS 4 B 5 1 BT ( non-alcoholic fatty liver dis-
ease, NAFLD) 595 5P JF & 19 ¢ R L 4 ok 5| d2 2
I 2 K. W5 s S BT R 9% B (hepatitis B vi-
rus , HBV ) J&L 45 I AN [R1 R B 08 JE B 107 722 1, L ] e
K 27% ~51%"" . HBx 8 (& PR #E X 5P 4 %
1) —MpZINREE 1, A& AN HBx 8 7 T 40 g
e e S S s - o e (2 8w 7117 N O P S v K |
BT o FRATTH A SE 5 A BRE M £ R B T R
(CHB) i JIF 412! HBsAg HBcAg FHH: % J ik K-
Y155 R 107 G A S AR DG, T HBx 5 LXRo FAS 3Rk
SEIEAESE, 9120 WoR7E A& HBx 7] i i 15 5 LXRa
J& FAS @52 5N H & 4" . HepG2.2.15 4
Ml AL T 48 DL HBV KR R0 1) ok % s 21
Fo 20 ML bk HepG2 4l i Fir 15 3] 1Y £ 2 5 B, BB & AX
HBsAg . HBeAg 1 Dane ki 4, “iE— 5 F HBx
ST ARG 7 A2 Ve i) G R AW SE 8 i RNA T4
AR, HBx J X 3T BR AT f5 HepG2. 2. 15 4 Jfd A
HepG2 2 i fig S5 A AH OG5 R 35 1 25 55, #59° HBx
15 SR SCVENR D I e A= ALl v VR o

1 RS

L1 ##5 A

HepG2. 2. 15 #i Jitl FIl HepG2 4fi i i A< 52 50 % fR A7, 2 f4k
pGenesil-1. 4 (& hHI J3 3)F .Kan/Neo #i1%: .EGFP % 5%) . K
FFE DHS o Kid FHBAE RS IR HK BORL CGRIX R FE 22 | ) , T, DNA
TEHENG SR A1 N VI Eco31 1 1 Sac 1 (TaKaRa 247 ) , Bkl
$2187%) & (Bio-Rad 24 w]) , RNA Hli G & \PCR 1078 & (bt
T3 SCAEYHORAT IR W) /N BT HBx 558 BEHT 14 ( chemi-
con 23 ]) , JBLA FAS Z 5g BB (Santa Cruz 23 H]) , AT A
LXRo B 5g LA (Abcam 23 7)), #e4eisl] PolyJet™ (SignaGen
AF), HM = (T6) B3R & (KFIL A, £ O(Sigma
AP S RGN L NSRS/ DI s S U S 4 R K7 e
R & (R L)) o
1.2 %7

12,1 BB A e £ EF X HepG2. 2. 15 4l X FEFH X

(GL:2182117 ) BEHEVE IS &, ik f Hk 8 1 AN P 41 o] B B
TR ARG DL , FATTBERE AT I 5 55 BIE S A 801 17 51 AG-
GAGGCTGTAGGCATAAA J# 45 (1775 bp) o [ 438 FH B o4
xit B HK JFORCVE A 5 HBx JE 36 P Xt BRAE FHA A5 o

1.2.2 shRNA-HBx Fihiffg st Aok dRiA pGenesil-1. 4-
shRNA-HBx 5|4 4544 3 : TCCC + Sense + Loop + Antisense + Z%
1455 + Sac T 37 A9 DNA 545 F 51 % : 5'-TCCCAGGAGGCT-
GTAGGCATAAATTCAAGACGTTTATGCCTACAGCCTCCTTTTTT-
TG-3' (1F X 4% ), 5-AGCTCAAAAAAAGGAGGCTGTAGGCATA-
AACGTCTTGAATTTATGCCTACAGCCTCCT-3" (2 4 ) » pGen-
esil-1. 4 JFORIZRARTTAT Sac T BI85, 17 DNA B4R 7 51 % 1
BB ST 58k %, WA BSRKE=Y 5%
A A 4% | T 2H ORL Y % Ak, B a1 S A0 BRI HBx 1
¥ Sk Tk shRNA-HBx

1.2.3 BRI E  RABUBLAE T & h i kL,
FH Sac T A5Y) %578 , SRRV %5 2 5020 B2 9 SR 2E 4T DNA
T

1.2.4  Z0ipiss: HepG2. 2. 15 4 Jifu #1 HepG2 41 1 5 5% T
T 10% a4 I (1 MEM B5 7238 —F B8 F 37 °C 5% %4k
WA RNG B A RAE 15 35, B 3 ~ 4 R 25% e AL AR .
1.2.5 Segsred WAL F AT IRAL (HepG2. 2. 15 ) , [P XT
FEZ (HepG2. 2. 15 H5 Y 914 %) B HK 5%y ) , shRNA-HBx 4% Ju
20 (HepG2. 2. 15 H Yu 5 2f [Fi 4 shRNA-HBx) Fll HepG2 41, #H
PERTHASCIG A5, T R A vk B 5 40 wg/ml B DG %5 B2 (R K%
HH 5, X £00 0L 58 0 2 1 K, S A A IR ] Oy 24048 .72 he, i
ARG I 40 g/ ml A T R A o R 15 VR 3, AL A A Al
Jit124 48 h,

1.2.6  PolyJet™ Wi Yl 37 T4 HBx 23k ) 41 MuAb 7
FRANIA 22 70% ~80% fl A3, [F 4 %ot B 4 44 2 il D A -5
A PolyJet™ 4 pl: 1.5 pg HK FRi4: YL 4 i ; shRNA-HBx 4% 441
A PolyJet™ 4 wl: 1.5 pg shRNA-HBx [FoRif5 Ye 41 , 25 1 % B
M HepG2 L ANEE YL ATA] JFkE . HK JFii fll pGenesil-1. 4-HBx
TR A S FOGE [ EGPF, 36 B AR s a5k
R RS I 240 L G OR

1.2.7 Western blot fill%% 4L ki 5 HBx 131k 4liffus%
YLJRREG 24 48 72 96 h FH 25% JEEGI L, 4 CE.L,1 000 x g,
5 min AR AL, v PBS Pk 3 Uk, 42 A0 ML S 2K 11 BCA 15
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EEEAWE)G - 70 CHRAF. AR 15% SDS-PAGE W, &3k
4% 80 pg b FE, RINIRSEEEEEIS Bk e I % PVDF 5 ,5% Jit
BRA- W3 H 1 b in A HBx HiLik 4 CHEF 1%, PBST YRS
AZPIEREE 2 h,ECL 26, HHMNEHS B-actin (HF15
% A RN %R A AR 235 i, Quantity one {4 L 458t
1Pt FATTERL YT 24 hoim AR AN, B A
THEREN 24 h F1 48 h( BIFE UL )5 48 h F1 72 h)2 B [a] kAT f5
1.2.8 TG i &l & 214 ey TG & & TH R A4 Ak 2R
24 48 h JEISAEANN, # R 0 G BRIEATIRAE R R A E &,
WA= E AT TG & i,
1.2.9 RT-PCR K;jll SREBP-1c mRNA ik JHER AR 40
JUJE , # RNA 322070 £ 10 B R IR 4L AN RINA 53 5 S
¢DNA, SREBP-lc I % &| #: 5'-CCCAGAAACTCAAGCAG-
GAGAAC-3", F il 5 #: 5'-CTTTGCTGTCCTCAAAGACTGG-3',
FEY K BE 274 bp; B-actin F 5|4 :5'-GACCCAGATCATGTTT-
GAGACC-3', F i8] ¥ : 5'-ATCTCCTTCTGCATCCTGTCG-3, 7=
WK JE 625 bp, PCR N 55435 :94 CHiZAEH: 5 min;94 C
AP 30 s, 53 CiE A 30 s, 72 CHEM 30 s, 3t 35 MEFR,72 C
ZFEM 10 min, U SREBP-1c . B-actin 24145 6 wl 45 1.5% 3508
BEEERE LUK , BEB R , Quantity one EUZR 3BT 430# FR
TR B-actin BULH L (H, R % 4 SREBP-1¢
AAXFF Ak = .
1.2.10 Western blot ¥ LXRa f FAS & A ik Ml
B SR AN, — 304 B LXRa FAS HTIR, # 1.2.7 #
Yo G HIERS B-actin (FRIMLEE IR R IZEN
FRIAH XS #2355, Quantity one PF EBGHATFE = 40T o
1.3 “%itsam

KA SPSS 13.0 B AT S04, LI BB LA & £ 5 3
No WIREA LI o« K, ZREAS SRR Oy 2250

2 HR

2.1 EH AR PR

FH Sac 1 BgYIL— 2529700 bp [ DNA /Nl . ZREVIAEE
shRNS-HBx £ &5 123K 5 U 7 45 3R B 46 A R BER i3 7 371
IR ER(E 1) .

2000 bp—

] ime

250 bp—|
100 bp—]|

M: A7 ;1.2 HBx
B 1 =Bk shRNA-HBx Bt S48 8

2.2 % HBx £k 64 m et A

(9344 X BEUSRE FH shRNA-HBx J5AL 43 A G 4.9 L IR
EGPF , 5 Y jL 3, £ 56 Wi T BV ] W 5 ARk,
LS R B A 2H A shRNA-HBx 55 e 4155 UL 5 12 h B4 4
BPOCE AR, G I B PGB 2, 5 05 48 ~ 72 h
DNCFGR IR, Z G TP RIS , 25 FIA BB R WO (B 2) .
2.3  F% HBx % R 3% 12 6 e

523 X BREH (HepG2. 2. 15) (B X B4 (HepG2. 2. 15
Y HK Jopr) LLEL, [Al—Bsf[A] & shRNA-HBx % 421 HBx 2 [
IKOF-H B REAIL (P <0.01) , 7 HepG2 Z1 #hJC HBx B [ 33k 7%
YeJ5 24 ~72 h, [l 25 5 Yy it [A] ZE 4, shRNA-HBx %% L4 P HBx
EORBBD, ZRAEGIF (P <0.01) HEY IS 96 h,
HBx & [ 33K 34, WLIE 3,35 1,

1 2 3 4 5 6 7 8 9 10 11 12
FIBX(17X10%)—> s s s e S o g S s s 05w
B-actin(42x10°)— Ml S5 S S S SN G 5D S S - -
| ~4. =2 a3y BILEER G 24 48 .72 .96 h;5 ~8: A M RIL 4L 5

24 4872 96 h;9 ~12:shHBx #% 3 28 44 3 /5 24 48 72 96 h
3 HEEMRRFAAREEE HBx EHRIRE

R1 BERHMIETFEARE HBx & H A RIEE (2 +5)
2415 2 h 48h 72 h 9% h

25 FIXTHRAE 0.527 £0.404  0.577 £0.032> 0.654 +0.049¢ 0.683 £0.031
Eleaayiise:) 0.520 £0.030  0.573 +0.060" 0.650 +0.036¢ 0.690 £0.050

shRNA-HBx #5420 0.457 +0.023* 0.337 +0.042%" 0.333 +0.032* 0.407 +0.035%

a:P<0.01,5 %GB mf AT A ;b P<0.01,524 h
He#k ;0. P <0.01,15 48 h pedk;d: P <0.01,15 72 h rbik

A Gt B . AT 40 ;C.shRNA-HBx 45 40
2 RREBREVNEZSHEMEAFERLT2 h FRABARKIE ( x100)
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2.4 %éﬂéxﬂﬂ@ﬁ‘i‘h = B K

AL TG 5 52 BE T BRSNS A (] B Bl 22, 53 1
Xof HEZEL 0 BH 2 X6 HE 4 b 48, ) — Bsf I 45 shRNA-HBx 5% e 2 )
HepG2 A 2HMi N TG & B, ZF A ST 2= L (P <0.01),
T shRNA-HBx %% Yt 4] Fl HepG2 A L EH B E 5 (P >
0.05), 032,

®2 FHHMEMBBRPNAENE TG SELLEK (pe/mg, v £5)

2151 24 h 48 h
EEpopEE 37.16 £6.32 58.42 +1.95"
BH X B2 37.08 +4.02 57.82 2. 12P
shRNA-HBx L4 26.51 +1.98¢ 47.36 £3.39%
HepG2 4 27.43 +2.362 46.92 +2.29%b

a:P<0.01, 5% gfe st B ;b P <0.01,5 24 h sbix

2.5 Aa%mhe SREBP-1c mRNA &k

Wit 25 Vi I b 3 I ] 484 , SREBP-1¢ mRNA 7K - 3% ¥ F
T, 528 R B 2R 0 B o B 2 L A, W] — A i o shRNA-HBx
S Y2l S HepG2 41) SREBP-1¢ ik, 26 A Git 2 2 X
(P <0.05) ,Tfii shRNA-HBx %% 42l & HepG2 4l SREBP-1c 32
KIERL(P>0.05) , LK 4,353,
M 12345678

1 000 bp—
750 bp—

500 bp— «—B-actin(625 bp)

250 bp— «<—SREBP-1c(274 bp)

100 bp—

M:ARAE ;1 2% G xR 4L i BR 4 24 48 h;3 4. [T B 20 m i
B4 24 48 h;5 .6 HBx 4% 4 40 Ao ik i 44 24 48 h;7 8 HepG2 4 An
B4 24 48 h

El4 EHHNEHERNAEAE R E SREBP-1c mRNA ik

*3 BAMMMEALERERE SREBP-1c mRNA A3 RIEE (v +5)

2151 24 h 48 h
=poyiEl 0.516 £0.037 0.580 +0.022"
BRI B AL 0.520 +0.019 0.575 +0.013P
shRNA-HBx %241 0.418 +0.051*# 0.500 £0.018%
HepG2 41 0.425 +0.021° 0.493 £0.0172

a:P<0.01, 5% gfe st BLLbE ;b P <0.01,5 24 h o4

2.6 Awmmit LXRa #= FAS & & &5 K-F

B 5 T R A RS 7] A28 K, 4540 LXRac Al FAS B 114635 7K
R oS ) Ik N (2P [ R N SR S PO E AR 0 i
1435k 201 5 3 T shRNA-HBx 5521 % HepG2 41, 22 5 Ay
Biil2E % SL(P<0.01), i shRNA-HBx %54t 4] HepG2 412 [A]
LXRo Fl FAS £ [ R 3K K P IERL, 22 5 Lo T2 = L (P >
0.05), LI 5.6,%4,

1 2 3 4 5 6 7 8
LXRa(50x10°)— N s s - I— -' e e

Bractin(42x10°)— NI . S S —— ——
LS L
125 O st B hnid i 44 24 48 h;3 4. [ b % 18 4 Am ity W2 4k 24
48 h;5 .6 HBx #5440 Aa 3t B3 44 24 48 h;7 .8 HepG2 48 An ith B2 44
24 48 h
E5 &AHMMEMAIERERE LXRae EHHFRIE

T
pacin(azcic R

1.2 GF B4 i BR 4 24 48 h;3 4. B ME xR 20 An iy R 4R 24 |
48 h;5 6 :HBx 4% 3 48 An ik BR 40 24 48 h;7 .8 : HepG2 48 Jm iy BR 4h
24 48 h

6 JAHMMEHAETERE FAS EAMRIX

®4 BAMEHMEAERE LXRa F1 FAS EHHEXNFER (v +s)

HiE A 215 24 h 48 h
LXRa %5 X 4L 0.630 +0.026 0.693 £0.025"
RFpE ) R 21 0.627 +0.032 0.697 +0.051"
shRNA-HBx % L4 0.463 £0.0472 0.560 +0.026
HepG2 41 0.460 +0.0172 0.567 +0. 047
FAS 25 X IR 0.630 £0.017 0.700 0. 036"
BT 2 0.627 +0.032 0.703 0. 040"
shRNA-HBx % YL 0.463 £0.047° 0.573 £0.025%
HepG2 41 0.460 +0.0172 0.569 +0. 0422

a:P<0.01, 5% g Bife AT BLALE ;D P <0.01,5 24 h rbix
3 i

BEE NATAE TG AW &, NAFLD &0 32 8 4F
S0, R0 A0 A A £ R REAE AT 48 (CHB) A&

TRFEPERT 2 (CHC) 3L [FA7 7 T [ — A A B 9 4]
BRI . CHC SIF R AE 9 56 R BT 2, WE5E

NPT 2955 8 (HCV ) 38 3o o 775 i 17 A 0] O i It
B X 324k a(LXRa) SREBP-1c [ 33k M il 6 4% 15
TP, Bk s AT A A
K CHB 4 J1- 18 05 I 19 56 2 18 476 175 25 A 00 [ 0 ik
fif 2, HBV A MR AE A8 1 A A &5 CHC 241,
= M SR 1 2D

JIF X 3Z & (LXRs ) J&—Ff 48, £k 75 [ B A% %2
A TR HUAR ZFh A= BRIE B, A0 46 A5 5 A€t | IH ] fist
FRFFOBEAC I 2 72 LXRs 434 LXRa #1 LXRB
PAFPIE TR ip B R 08 T T R H At 5 HE AR i % D)
B (AR Il 2 B g4I 55 ) . SREBP-1c
25N A Y 3 Z 8 SR A 7, LXRa 7] 1
SREBP-1c W335, bl 2 #06 2 F 2 51805 R & il 1 il
Wi 55 403G FAS, b4, LXRa 7] B 8208475 FAS 119
W, TG 2 S 2 B AR e

HBx & /& HBV S H 4 il X %lﬁﬁ%ﬁ@%%
BEE O, TR R sk AN ) P FEEAE A i aT LA S5 1
20 e S R AR AR R R T SR R R % . FRATT AT S
i ESE HBV fR % T 4140 HBsAg HBcAg FH R &%
FRR A 5 R DIJCOE 1 HBx 5 LXRa \FAS Rk
SEIEAH G g M SE 56 & B U T HBx KB AR
HepG2 21 it JJg fi A2 A5 B BH S8 T i, FRATTHED HBx 25 1
TEX AR T o e PEEH . HepG2. 2. 15 i fifd &
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A S T ¥ D1 HBV JE PR 21 () ok 4% e 21 A e 4
Utk HepG2 4 Jifl iir 15 2] 1Y F2 2 b2 %, RE 28 3R ik
HBx, [H Y, HepG2. 2. 15 £ Jifd J2& L %5 A8 f BF 5% HBx
FIRANEE SR AN RS . Ryt — 2 B E Lk 2538, A
%Lk HepG2.2. 15 4H ffg A1 HepG2 41 fg R WF 5% X 42, #4
# shHBx JJokr , WLEE HBx JE R TTER G AR A T AH e L A
Bl . 25 B RFE Y shHBx Jiifif5 48 72 h HBx 45
M i, Bl )5 96 h HBx £ 1 £ Bl I,
RNA T A 252 AU H a3, #k shHBx it
RFE Y IS AT A 4> HBx 25 1 3k, (H & [A] — B[] 3%
e as FX) R A RH 1 %o B 2H 2 3k BH S8 sl 20>, DAL A1)
IAK HBx THRA RN . BATIEFRAE TP e LA (7]
DAL, FESHTR 9 Ak B A0 I, 9F 9% 2./~ shRNA-HBx %42
LXRa A1 FAS 25 ,SREBP-1¢ mRNA &35 /K 01 A%
T25 A HR A R B X BREH, 4 N TG & Rt %
25 [ %5 B8 2 R BH P X BR AR, 17 5 HepG2 41 45 ik
B, FATHIBISES Na 252 Fl Shieh 251 3738 i 45 5
AR —, ULHEN HBx FTRE 323 5 T HRACIHHAH ¢
FER AR 385 F i LXRa . SREBP-1¢ . FAS 1y 3k
SE8UE F AR BT, A HBV 55 F 2 M g i TR Y
KRR T IR LR

S 30k
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