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% 4Dk HBx FAFRL (peDNA3.1-HBx ) 525 8 AKFR. (peDNA3.1) %Y« A N IE# JF 40 il R
L02 J5, M RT-PCR 5 Western blot I M40 HBx mRNA 5 AR real-time PCR A 41 i
AW b EE ) CLOCK. BMALIL, Perl. Per2, Per3. Cryl, Cry2. CKle AYZRIL,
ZER: RT-PCR 5 Western blot Z5 R W7, L02 40, 4 HBx Rk FREH B 2 W HBx mRNA 57§
FI A, 1% Y 2s 2 TR AY 102 418 JC HBx mRNA 58 1463k . 56 e 28 30k Fokn 19 LO2 40 i e 4%
By HBx 3235 FURLAY LO2 4l CLOCK 5 Cryl BY mRNA iAW B FF i, ifii BMALL. Perl. Per2.
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ABSTRACT Objective: To investigate the influence of hepatitis B virus X protein (HBx) on the clock gene expression in
normal hepatic cells.
Methods: Human normal hepatic L02 cells were transfected with the HBx expression plasmid (pcDNA3.1-HBx)
or empty vector plasmid (pcDNA3.1), respectively, then the HBx mRNA and protein expression in L02 cells was
determined by RT-PCR method and Western blot analysis, respectively, and the mRNA expression of the clock genes
that included CLOCK, BMALL, Per1, Per2, Per3, Cryl, Cry2 and CKle in LO2 cells were detected by real-time PCR.
Results: Results of RT-PCR and Western blot showed that both HBx mRNA and protein were obviously

BEeUB: EEARBERESTIIE (81272421)

Wi EE: 2014-03-22; 1EITHHEA: 2014-06-08,

TEB®N: &V, P BHRA R L e b e Al B2 e 3R BEIm,  F- 22 S 1 12
BEEE: %)), Email jixufendou2013@gmail.com

© A )7 [5] 8 38 51 F 3 & FT A 915 http://www.zpwz.net



916 b E A

UGS

2385

expressed in the LO2 cells transfected with HBx expression plasmid, which were not seen in the L02 cells

transfected with empty vector plasmid. Compared with L02 cells transfected with empty vector plasmid, the
CLOCK and Cryl mRNA expressions were remarkably increased while the mRNA expressions of BMALI, Perl,

Per2, Per3, Cry2 and CKle were remarkably decreased in L02 cells transfected with empty vector plasmid, and all

the differences had statistical significance (all P<0.05).

Conclusion: HBx can change the expressions of clock genes in normal hepatic cells, which may disrupt circadian

rhythm of liver cells, and this may be one of the mechanisms for the pathogenesis of liver cancer.
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i CLOCK. BMAL1. Perl, Per2. Per3, Cryl,
Cry2. CKI & . NPAS2, Rev-Erba % Z /L9 4
LB (clock gene ) M52 PR . 33X FiokS 25 o 42 1 )
R G Al SR A e . T R T
T 245 45 A= ) 2 R AE R AR g P

23 I T A 9T R CoCly 5 S Y B 4203
S5 AT LA B8 40 M oA A W b B TR R R 2R L . AR
Sk 9 5 DL B B0 T HBx X 40 At 2B 4 Ty
AT TC R W) S AT el . SOAS W ST TE I % B HBx
98 CLOCK F1F ¥4 BMALL 3% 3k 19 B 6l 1 38 A B
5% HBx X oAt A= i 56 PR 3 ik s e 1
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1.1 ##

BT A HBx B 58 BE BT R A BT A B -actin B
b B PUAR A B Santa Cruz A 7l 8 AR 5% 42 7
lipofectamine 2000, TRIzol. SYBR" Green PCR
Master Mix. G418 2 Life 24 f] " f; PCR 5|4 i
Life ARG W B4R IS T Hyclone w5 ANIEH

© WA )3 i [ & F A F A EFH

JH 20 i 72 LO2 41 it ( W F v ] U A o (R ot )
pecDNA3.1-HBx Ml pcDNA3.1 [ ki iy 4 v Bl 4% K
=[] 5% B 2 B BT () % = 5 JHF I AR S5 56 22 0 A7
1.2 RERKXZEFXFEXEBQR LO2 4k
ZWEIESLTE
L0220 M A T 24 fL AR, & 10%
JIG 2R g B9 DMEM B 38 JE 55 3%, Rean il K =
60%~80% Fil & I} 4% B lipofectamine 2000 F 13 W
3 5% peDNA3.1-HBx Fl pcDNA3.1 FikifE e &
LO2 4. #5424 h)5, BREGWSfLAI M, 1 1%
24 534 T 24 fLARP . FHE 500 mg/L G418 (1) 40 il
B IR0 20 d, B S RIS 2O 250 meg/L
G418 MG FR M AL +r AL, & 153 B 52 40
Jitd 2 4 5l i 45 9 LO2/HBx 4l i 2 Al LO2/pcDNA3.1
ML ZR ., I RT-PCR 1 Western blot Xt filr 4
Jif R AT A . X RR AR E A R B A AR 2T
Z I FE R
1.3 real-time PCR # AR #& il LO2/HBx #A L02/
pcDNA3.1 ZHBE AP & A #$HEE mRNA By3Rik
i I TRIzol Ut W] - $2 M LO2/peDNA3.1 4
JiL A1 LO2/HBx 4 il 5 RNA, 1143 RNA 4 ¥ & Fl
4 B J5 B2 pg 9 mRNA 36 5% 5% 9 cDNA, % 1
SYBR" Green PCR Master Mix (2 x ) iji B 45454E
A BRIEAT B PCR R, BEANFEARE 3 AE AL,
LS, B WL SRS () cDNA S A5 B A AR AR
B R AR R R 25 pl: sybrGreen Mix 12.5 pL,
cDNA Bz 2 uL, 10 pmol/L (4 e F1 R e 51 91 4%
1 plL, ddH20 8.5 pl. W 2cf4: 94 CAEPE 1 min,
40 IAGFRN 94 CAE 60 s, 58 CiBk 60 s, 72 C
WA 60 s, 72 CPHIEM 10 min, THE 3K " B
IR 1,
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Table 1 Primers for real-time PCR

A 519 M () RN (bp)

Perl 5'-AGG CAA CGG CAA GGA CTC-3' 602 101
5'-GGC TGT AGG CAA TGG AAC TG-3'

Per2 5'-CTA CAG CAG CAC CAT CGT C-3' 58.9 73
5'-CCA CTC GCA GCA TCT TCC-3' ’

Per3 5'-TGG TGG TGG TGA ATG TAA GAC-3' 579 104
5'-GGC TGT GCT CAT CGT TCC-3'

Cryl 5'-CAA CCT CCA TTC ATC TTT CC-3' 58.9 151
5'-CTC ATA GCC GAC ACC TTC-3'

Cry2 5'-TGG GCT TCT GGG ACT GAG-3' 579 136
5'-GGT AGG TGT GCT GTC TTA GG-3'

CLOCK 5'-GCA GCA GCA GCA GCA GAG-3' 61.9 149
5'-CAG CAG AGA GAA TGA GTT GAG TTG-3'

BMALI1 5'-TGC CAC CAA TCC ATA CAC AGA AG-3' 60.9 123
5'-TTC CCT CGG TCA CAT CCT ACG-3' ’ )

CKI e 5'-TCA GCG AGA AGA AGA TGT C-3' 58.9 149
5'-GAA GAG GTT GCG GAA GAG-3'

B -actin 5'-AGT TGC GTT ACA CCC TTT CTT GAC-3' 60.0 171
5'-GCT CGC TCC AAC CGA CTG C-3'

B -actin 5'-TAT CCC TGT ACG CCT CTG G-3' 56.6 )18
5'-AAT GTC ACG CAC GAT TTC C-3'

HBx 5'-CGT CCT TTG TTT ACG TCC C-3 553 180

5'-CAATTT ATG CCT ACA GCC TCC-3'

1.4 FitF g

Bl BB £ brifE2E (x+s) Fox,
SPSS 16.0 AT GE o081, 24108 L R o
#5208, P4 i kA e K%, P<0.05
M EFSEAGI R X,

21 BERIEHBx EHM LO2 AAMES
3817 PCR il Western blot 7] LA F] 1.02/HBx

Marker
500 bp

400 bp

300 bp
200 bp -aotln
100 bp

B 1 RT-PCR#1 Western blot #&il] 5 5

2. LO2/HBx 4fifify
Results of RT-PCR and Western blot
1: L02/pcDNA3.1 cells; 2: L02/HBx cells

Figure 1
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147 HBx mRNA FIZE [ 1) % 1k
Mook L (E 1) .
2.2 LO2/HBx #1 L02/pcDNA3.1 4 th & & 41
ERMRIX
real-time PCR 25 3 W/n: % Y HBx #: A )5
LO2/HBx #iffih CLOCK . Cryl [ mRNA ik /K
4 fn, BMALL, Perl, Per2, Per3. Cry2. CKle
i) mRNA FikAKFREAL, 5 L02/peDNA3.1 i Lk
B, ZRWAESIT¥EL (¥ P<0.05) (E2) .

, L02/pcDNA3.1 4

- -

A: HBx mRNA Eik; B: HBx HE 11K Marker 20 F AR 1: 1L02/peDNA3.1 4ilfiE;

A: HBx mRNA expression; B: HBx protein expression Marker: Molecular weight marker;

http://www.zpwz.net



918 FE LA R 523 %

2 real-time PCR #&illl LO2/pcDNA3.1 1 L02/HBx ZHAf fr & 4 b E E i =%
Figure 2 The expressions of the clock genes in L02/pcDNA3.1 cells and L02/HBx cells detected by real-time PCR
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3 i i Per2 . Per3. Cry2. CKI & mRNA f{ 235 7K FEAK

HBV 2 e B 2 TA A 2 JFF 40 M & A 9 738 9 o =
B IE I % 22—, 78 HBV (45 77 b HBx ¥k
UE B 7 975 55 A i) AN 5 S 9 A0 A5 O T A A HEAE .
HBx H A7 AE KRR VR B AT 1 42 00 33 4 A 1<
I AT O 5 e DE R R A AR I . T DNA BB
VA A MG A AN PR T R S A M AT 25 5, TR
S ) b g R B P R A R BRI 2 41,
EHETHIBRGE 7 & I HBx i A 5 3504 W b ik R A%
DAL HL CLOCK F BMALT () 33k & AR il AF

A Wy A 3 TR R AR A TR B R I s AR, e AT
FR) 15 Bl (15 2% B 2 SURT 40 i K ST B A v 3 B e
AF. E, IFERHEMNERNTE., HRE &%
W10 R FAEY BB, 4245 CLOCK. BMALL,
Perl. Per2, Per3., Cryl., Cry2, NPAS2,
CKI & . Tim, Rev-Erb fil DEC % "', i3 #6 3L K 44
B R (1) B sk CLOCK F
BMALL il it bHLH-PAS &5 #3008 i 5% — R4k, [A]
Perl-3 Fll Cryl1-2 JEH 5 3 ¥ 1Y E & 456 JF B0 H
Besk, FIKFEW) Per Rl Cry 25 11 H 200 i B 3
BEEN, fEhftHc/ S5 CLOCK/BMALL H #
S5 A IR LR PE, JEMBHE Perl-3 Fl Cryl-2 ()
Bk 278 (2) CLOCK A BMALL 5 B AR #%
Per il Cry RISk i [, s 7 0L
ZAK Rev-Erb HE K % 5%, F 485 8 1 7 5 BMALI
(4 I 3h 7 AR 25 G OF BH il o4 5 U i T3 R
S B ME A AT — R E, AR A T
P35 LA 24 h O A A SEAT AR A ik DR X R
TG PR S RS A B N R o TR
AT LA T AL A T B AR kAT U

20 A N AR ) Bl 25 L T 5 | T I Y 4 B B
(clock controlled genes, CCG) FAEH. A
KEHAPNE 5%~15% 1 mRNA [ ik B H
AT, A BRI R AR T, sz
A Wy A 0% 3 DR 5 A0 M ] 0 1 % g 0 4% T P
( cyclin A, cyclin B1, cyelin D1 ), W LR (P53,
P21) , #EFIEHE (c-myc, Weel ) o X EL52 = Wy4p
HEBEEWIEIEEN S 5T DNA KB . 4
TR T, AR B AL TT AR EOE R A0
AR R s RO AR 1T

A5 K B G HBx J5 15 # A 40 102 41
b A A R PR e R S & s T A Mk, CLOCK .,
Cryl mRNA £ ik JK “F 3 /i, BMALIL, Perl,
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R IR B R 2 T IR TP R E A,
HRROKF 24 T U2 22 5108 102 4 A4 9 4 3%
flo AGE MR AR AR 2 — 2 Al M R S L R P
(3 B, 3K R 2 P P A SR 1K ST 1) ) 4 B2 5 T
M ZEELo T AR W R DY 55 0 i ] A0 O 4 %8 U0 G
W, JU 2 52 i 2 40 i 4 g S B R R T, S b
R VIROC, Al REE MR kA . R R X — R A,
K AT =W 5 & B AT EL ( FE
JCIRRYSZ M ) 5 FL MR . DN AL T8 R B Kk
ARG, B SAEE TAR S L . NS
A AR i 1 XU R 1 2072 Filipski 5 2
FE R B Wb 25 L R ARS8 ) & B o Lin 4 1)
WEoE K AT IR L 2R Perl. Per2. Per3 fll Cry2 At
FIXT WM, [ HBx FEHY B Al A —2,
WA BIE 5T K B X — B4 A Al fiEJ& HBx S EUE#
JEF A0 0 B 4 P L 2 e ) 4 T e A ) S
— 5N

AW 5T B & B HBx 1] DL 5| 1F & 40 il v A=
YRR RBEFL, HRAEEMEAE: 1) H
fE mRNA KV B#bAT 7AW, 55 e H ok B
PE— 25 I LASUE s (2) HBx 515 A 9 B 3 PR 3 3k 725
A BIL IR A T E— 2D BT
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