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([ Z B8O T C BT R A6 EE (hepatitis B virus, HBV) 5 il X 73440 il [R5 (inhibitor of differentiation , 1d) R 43%
KN, F7iE R qRT-PCR ,Western blot #4387 1d S5 4% HBV IR sl A% & il (1 9 4 e v 23k /K O7- i 2B 4k, IR A
HBV & il fkr PCHO-HBV 1.1 #5 L i 1E 5 AR HBV 538 K/ RUFH SR vh b — 20 KA, s AU 9 57 S TR A
(hepatitis B virus S protein, HBs) | Z BT 58557 4%.0> 2 1 (hepatitis B virus core protein,HBc) , ZAUF 91 DNA R A5 (hep-
atitis B virus DNA polymerase, HBp) . ZFUF98 95 8¢ X 2 [ (hepatitis B virus X protein, HBx) it i3 #2158 Bk % 44 HepG2 i, 46
W5 21 S AT B AR P 1d FKIGEFAK -0, 20T HL B e 5 il i 4 FhE 15 1d ZORRIIREEIE T FIHZOE R
et FEPRURR S A A B PO 1d B PR S IR A2, 2558 DR FE U HBV 3B BUR HepG2 ANRESK HRAIANNE, 1d1
Id3 1) mRNA Fl%E H KK HIREAK (mRNA :1=3.952 .3.189, P=0.017 .0.033; 5 14 :1=10.532 ,4.155, P=0.000 ,0.014) ; HepG2.2.15
1 1d1 1d3 mRNA FIEE [ A9 235 7K 48 HepG2 X HRZH 1 F [ (mRNA ;1=5.553 .7.211, P=0.005 ,0.002 ; 7 [ :1=4.193 .3.849 , P=
0.014.,0.018) ; HepAD38 (Tet—) 7 Id1 Id3 & [ FE ik T4 HepAD38 (Tet+) ZH B P (1=3.052.3.712, P=0.038 ,0.021) , [Flf,
HBV 1952 il 7] LAl LO2 4 K/ BUFZH 28 1d1 13 933K (mRNA ;¢=14.564 3.281 ,3.489 3.495 , P=0.000,0.030 ,0.025 ,
0.025; [ :1=5.651,5.336,4.948 5.149, P=0.005 ,0.006 ,0.008 ,0.007) , 4t HBV Ji+#E45 g 2 (SR A HepG2 4L, HBcZH
Id1 Id3 BEaRAA N FRZL Y mRNA 635K AR B 8. (77.7% . 76.2% , F=9.945 37.528 ,1=6.481 ,10.915 , P=0.000 .0.000) , Western
blot 455 k7’ HBx 26 1d1 . 1d3 FE 1 F A F NI 1 (86.2% .68.4% , F=38.225 7.159,1=12.550 .5.295 , P=0.000 ,0.001) , X&)
R SR 25 R R B, HBe 2 11, 1d3 Ja g0 73 P 400t B 4 BRI 15 K (62.2% .56.3% , F=16.530,5.210,1=5.442 . 3.222,
P=0.000.,0.019), £ . Z T4 15 0] LU AFLLZL b 1d1 M 1d3 #9835, Hodh HBe X 1d1 . 1d3 mRNA 19 F 5 %,
HBx JUXT 1d1 ., 1d3 25 FH K F Al fE s W .
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[ Abstract)Objective ; To investigate the effect of hepatitis B virus(HBV) replication on the expression of inhibitor of differentiation
(Id) family in hepatocytes. Methods ; The methods of qRT-PCR and Western blot were used to measure the expression of Id family in
hepatoma cells with transient or stable HBV replication,and the results were further validated in normal liver cells transfected with

PCH9-HBVI1.1 HBV replicating plasmid and HBV transgenic mouse liver tissue cells. HepG2 cells were transfected with plasmids
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ciferase reporter gene assay was used to analyze the effect of virus component proteins on the activity of Id promoter. Results : Com—
pared with the control group,the group of HepG2 cells with transient transfection of HBV plasmids had significant reductions in the
mRNA and protein expression of Id1 and Id3(mRNA ::=3.952 and 3.189,P=0.017 and 0.033; protein:¢=10.532 and 4.155, P=0.000
and 0.014) ; compared with the HepG2 control group,the HepG2.2.15 group had significantly lower mRNA and protein expression of
Id1 and Id3 (mRNA ;¢=5.553 and 7.211,P=0.005 and 0.002;protein;::=4.193 and 3.849,P=0.014 and 0.018) ; compared with the
HepAD38(Tet+) group,the HepAD38(Tet—) group had significantly lower protein expression of Id1 and 1d3(¢=3.052 and 3.712,P=
0.038 and 0.021). In addition, HBV replication significantly inhibited the mRNA and protein expression of Id1 and Id3 in LO2 cells
and mouse liver tissue(mRNA ;1=14.564,3.281,3.489,and 3.495,P=0.000,0.030,0.025,and 0.025;protein;¢=5.651,5.336,4.948 ,and
5.149,P=0.005,0.006,0.008 ,and 0.007). Among the HepG2 cells transfected with HBV—-encoded protein plasmids,the HBc group
had the greatest reductions in the mRNA expression of Id1 and Id3 compared with the vector control group(77.7% and 76.2%, F=
9.945 and 37.528,1=6.481 and 10.915,P=0.000 and 0.000),and Western blot showed that the HBx group had the greatest reductions
in the protein expression of Id1 and 1d3(86.2% and 68.4% ,F=38.225 and 7.159,:=12.550 and 5.295,P=0.000 and 0.001). The dual-
luciferase reporter gene assay showed that the HBe group had the greatest reduction in the promoter activity of Id1 and 1d3 (62.2%
and 56.3%,F=16.530 and 5.210,:=5.442 and 3.222,P=0.000 and 0.019). Conclusion:HBV can inhibit the expression of Id1 and Id3
in liver tissue and hepatocytes. HBc has the most significant effect in downregulating the mRNA expression of Id1 and 1d3,while HBx
has the most significant inhibitory effect on the protein expression of Id1 and 1d3.
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FiIE M DNA 96 8, 76 2 R0 20 12\
e HAA 3542 9 HBV 18 EHEH 2 HBV e
JE YL S FFl AL 41 B9 (hepatocellular carcinoma,
HCC) A5 WA R, LB 38 28 A % A AR I (IF
fifi Ak I RE 258 A HCC) B XU 5 15%~40% , B
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SR RS vl Dt i 21 O o A i = R E
JA AT AR A AT AR I ST R

JeR i A AT 2 $98 FR L D eSS, 7 R A v
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pCMV —sport6 —HBp . pCMV —sport6 ~-HBc ,pCMV —sport6 ~-HBx |
pcDNA3.1-HBc pecDNA3.1-HBx Ff 5 5 kL pGL3-basic,
pGL3-TK ¥ AL g 2 R, A4 AR Huh7 HepG2,
T Ye HBV (R 4N 2 HepG2.2.15 HepAD38 FIEH#
4R LO2 ¥4 H ATCC(American Type Culture Collection)
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R & AL H Promega /A H] ; MEM/DMEM £ 57
HE JREE RGP A 32 E Gibeo 2 Al 7 Y4 Lipo—
fectamineTM 2000, TRIZOL R Reagent 14 A 2% E Thermofisher
o8] L SRR & (GoSeript™ Reverse Transcription System) |
ST B PCR X7 (GoTaq R qPCR Master Mix 2x)IH)
H 3 [# Promega 2A A ,1d 25 H qRT-PCR 5#14& W Tt 4
RBEDA s BCA 1251 & W F 35 = KA H] 5 HRP ARiC iy L =E4t /0
F IgG 471 . BSA ¥ [ Bio—world A 5] 3t 1d1 HUiA by i
% , B-actin HUA LT 1d2 1d3 1d4 FOAN TR =2
9T HBcAg HUAI T+ DAKO 2 A e R EHR S R
43187 & (Dual -Luciferase Reporter Assay System )l H 3¢ [#
Promega /A HJ
12 ko

4 HepG2 4MAE 435144 Yt PCHO-HBV1.1 Al PCHY J5i ki
YRR S 20 A AT RZEL 7 kI e 2 JH s A A L5
CIERERT 1d FRFRIB RIS

PR E YL HBV (19 HepG2.2.15 1E RS20 41, HepG2 41l
JEAE DA Xof R 2L, A 2 A A2 2 ) T A R A 2 b W% HBY
Xt 1d FEFGR IR

BRI R B TR HepAD38 AHMIAE IR, IR KE 25
TUUFR R EE IR HepAD38 40 i £ 0 e [ B X WLEE 2 )T
X HepAD38 AN 1d ZRFEIAMNFZ M,

4 102 4053 55 4 peDNA3.1-HBV1.1 il pcDNA3.1

SOREAT A S B AURO B2, WSS T2 %) 1E AT AR I
L 1d3 FRHY RN

Wb R S B RER HBV BE3EDR €57 /Ny S2 5
41, 1IEH C57 /NERAEXT IR WZE HBV &% 11, 1d3 76/
JHFR LR A h 2k A R

14 HepG2 731 6 41, 735 % 4% pCMV —sport6-HBV1.1 |
pCMV —sport6 —HBs ,pCMV —sport6 ~-HBc . pCMV —sport6 —HBp |
pCMV-sport6—HBx FURA/E A 4020 , 5% 4% pCMV—sport6 25 %
JEOREAE X WEE 2 TR 64 4 G 25 2 i 8 1 0 T8 400
1d1 1d3 FIRMEE
1.3 g icfedt 3

HepG2 41 il 2 4 FH & 10% Jifi 4= 1ML 35 9 MEM 8% 57 5
HepG2.2.15 40l 48 FH & 500 pg/mL G418 10% 52 L35 1)
DMEM 35353 e i e 4P B HepAD38 il &2 -0 HBV
8 52 ) K- T AR PR A PR L3 R DU B R (tetra—
cycline) b PR L0 A AL PR | 43931 iC A HepAD38 (Tet+) J
HepAD38(Tet-),, Firi LB S 1096844 I35 0.5 pg/L

PURRZR ) DMEM K572 3% ; LAY A0 0 FH & 10916 28 13 1)
DMEM 15353, 4IMIII7E 5%C0,.37 CRHAH# IRE IR, kL
BEYL AR IR Lipofectamin 2000TM Invitrogen 156 5245
1.4 RNA 2B % qRT-PCR #&a

MM AL ER 48 h )5, FH Trizol 220, A E 6 5 H i
HBV 1) DNA 7 5 %1 10° #% U1 /mL L) I© HBV 3% 3 /N R
C57BL/6] 1 5 HETE Y CSTBL/GY /INER (G IR ZH ) ZUHE I3 F 12
AhFEJ , e E R S K/ NFALZY AR S BB, A
1 mL Trizol 245179 ¥ RNA JEHC JEHUR B RNA F236
I 2 e FE R RE | 19030 B W U5 Fg L T D A e 1 0
1 2.5 ng HHEAY RNA # J 4% 540 £ (Roche TM Reverse
Transcription System ) o B 5 AT 5% 5%, cDNA 7= ¥ B¢
Jii-80 CLR-AF. LA GAPDH NN ST Bl qRT-PCR kil
qRT-PCR FHIC5 W5 H L 1,

%1 qRT-PCR3|#F5I
519 FFAI(5°—3")
GAPDH-1F X 5% GTATGACAACGAATTTGGCTACAG
GAPDH-J X % TGAGGGTCTCTCTCTTCCTCTTGT

HBV-1E X% CCTCTTCATCCTGCTGCT
HBV-J S % AACTGAAAGCCAAACAGTG
Td1-1F S 4 GCTGTTACTCACGCCTCAAG

Id1-J7 X5k
1d2-1F Y5k

CAACTGAAGGTCCCTGATGTAG
ACTGCTACTCCAAGCTCAAGG

1d2-Jz Lk TGCAGGTCCAAGATGTAGTCG
1d3-1F SUf AATCCTACAGCGCGTCATC
1d3—-fz Lk TGTCTGGATGGGAAGGTG

1.5 & GFIA Western blot #&M)]

YHAALEE 72 h 5 HAEMISY# RIPA(TS 1 mg/mL PMSF)
VK23 15 min, (RIE S 20 30 min B . BOE G A/
/NI LY BT T8 UK SIS
A& RIPA (% 1 mg/mL PMSF) IR T 2400 /5 550 8 |
15 s BCA BB W BT 175 0 Western blot #24F ,

1.6 BHFAREAR REME

MR GenBank 13| A 1d1 . 1d3 ¢DNA i #5 %5 5 1~ Fif
2 000 bp FBEELFES , 31 1d1 F 1d3 B8 shF 25 14, LU
HepG2 4lifftl cDNA M4 T PCR, 948 i BE 5 2. 8% Kapn |
F1 Xho 1 B#¥] pG1.3-Basic ZARFIRE L, HIK PCR K]
YIRS AR et F AL TR I T 45 SR 5 H P8 LY

®2 RBEFIINFT

Elk7 JF5(5°—=3")

1d1UR 31 - I 5k

ATTTCTCTATCGATAGGTA CCATTACAGGTGCGCGCCA

1d1 381 - [ SEE

ACTTAGATCGCAGATCTCGA GGATTCTTGGCGACTGGCTG

1d3 JA 8hF - 1E X4k
1d3 J5 8 - I sk

ATTTCTCTATCGATAGGTA CCTGTATATGATGACACCCGTCTCCAT
ACTTAGATCGCAGATCTCGA GAATAGTCTGGAACCTGGCAGGCACT

T NIRRT S AR T B P81 RHAIR 23 B0 2
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1.7 St FERE A Bl

K F AR B 4 Fh B A 1 04 BORE 43 391 A Bl BT
KL AR HLA ) PGL3-TK (1/50) H LIP2000 A Y4 , 48 h
S AR AL, HIRUZE G 2R Tl A A A PR G I 3257 4 (Dual -Lu—
ciferase Reporter Assay System Promega) ZbFE | T Promega .
E Z S RER I P RSO
1.8 “itza

KM GraphPad Prism5.0 {23 &, SPSS 19.0 #4758
22000, A RS E FH KolmogorovSmirnov K 5646l 2
BIERS AT, JF LABIEL + ARUEDE (v 2 ) R0 . TZH 9 8K0R] 1L
BRI AEA ¢« K050 50 0T, A EH 2 18] 22 SR JH A R R
T 22530 A SR 2H - 5 A BRI P LR ) Dunnett—46:
%, KK a=0.05,

2 & B
2.1 HBV s A& Id K%k mRNA KA KT 69 %0k
Sk HepG2 AN 43 5155 Y% peDNA3.1 28 38R peD-
250, D 607 2
O Hep G2 /A0 B4 8
. 200 40
:]E+ B HepG2 peDNA3.1-HBV1.1 -)’<_)
4 150 ® 20
; =
§ 10 E15
ZB Z10
z %10 b
= 0.5 a a =4
e 0.0 0.0 -
HBV 141 12 1d3 LAl

A. HepG2 pcDNA3.1-HBV 1.1 F1#% % HiZH
T ra, IG5 % R L4, P<0.05

1

1d2

B. HepG2 Fl HepG2.2.15 41

NA3.1-HBV1.1 HBV & il Fi ki ,48 h J&5 #2 B ANl mRNA,
qRT-PCR 3 #7145 5% , HepG2 # AN HRZH AN S 46 20 (1) 1d1 1d3
A3 510 1,027 +0.242 1.060 = 0.362 F1 0.330 = 0.062,0.231 +
0.062(& 1A 3 3), FRIN Id 5 4% i 17 fE R HBV (Y
HepG2.2.15 4 it 5 %t 18 HepG2 4L , X fa 2 & il HBV )
HepAD38(Tet-) 215 ] 0.5 wg/mL PUBRZ 4L BEfY HepAD38
(Tet+) F Y mRNA FKih2E 5 450K 1B .C s, 1d1.1d3
) mRNA 7KF-7E HepG2.2.15 40 (43514 0.309 + 0.026 .
0.391 + 0.067) FF I AR T HepG2 411 (43519 1.014 £0.178
1.005 + 0.100), i3 4, [fifE HepAD38 ZMfif 55 v, S0 20 Al
XFHRZH 1d1 1d3 mRNA BRI E TG T2 5, W3R 5, HBV
EHIAH 53R 1d2 mRNA K2 F G H2EE L,
2.2 HBV sHAF e 1d Rk & kK-8 %h

P HBV il 4H Ko ok BRZH 40 it %) 2K [, Western blot 43
BT 1d ZEEE KRR IR 25 451K 2 Fi7R , HepG2 41
ML HBV ek ge2i 1d1,1d3 i 7K (0409 £ 0.040,0.255 +
0.058) W] A T4k 4% HEZH (1.000 = 0.068 ,1.000 + 0.247) , 2%
SEASFE X (1210532 .4.155,P=0.000.,0.014) , Id1 Id37E

3 000

2000

o

1000
e

[ HepG2
BB Hep2.2.15

CJHepAD38 Tet+
BHepAD3S Tei—

b
2.0
1.5
1.0
0.5

0.0

HBV

mRNAFEXT

1d3 Id1 Id2 1d3

C. HepAD38(Tet+)Fl HepAD38(Tet—)H

HBV X AFELAAEH Id ZKi%EI mRNA ik 7k F 200

%3 HBV Xt HepG2 H Id & Bk mRNA FRiAKFHIZ M0

215 HBV 1d1 1d2 1d3
HepG2 pcDNA3.1 1.098 +0.458 1.027 £0.242 1.003 £0.078 1.060 + 0.362
HepG2 peDNA3.1-HBV1.1 232.736 + 20.664 0.330 £ 0.062 0.775 + 0.103 0.231 + 0.062
1l 15.850 3.952 2.484 3.189
P 0.000 0.017 0.068 0.033
£ 4 1d EAXKKLE HepG2 1 HepG2.2.15 H1i) mRNA FRikkF
2H %) HBV 1d1 1d2 1d3
HepG2 1.004 £ 0.092 1.014 £0.178 1.008 +0.121 1.005 0.100
HepG2.2.15 53218 £5.410 0.309 +0.026 0.937 + 0.087 0.391 + 0.067
s 13.646 5.553 0.671 7211
P 0.000 0.005 0.539 0.002
#5 |d EARKKTE HepAD38( Tet+ ) #l HepAD38( Tet- ) H mRNA FRik7kF
25 %) HBV 1d1 1d2 1d3
HepAD38 ( Tet+ ) 1.002 = 0.057 1.003 + 0.074 1.002 + 0.068 1.057 £0.327
HepAD38 ( Tet—) 2317.578 +479.233 1.119 = 0.239 1.172 = 0.099 1.716 £ 0.190
tl 6.836 0.656 1.991 2.464
P 0.002 0.548 0.117 0.069




BERERKZEFIR 2019 £5 44 55 11 #1 ( Journal of Chongging Medical University 2019.Vol.44 No.11))

HepG2.2.15 Z0 My Y 2635 (0.210 + 0.026 ,0.327 + 0.116)
i HepG2 41 (1.000 +0.265,1.000 + 0.218) 4 [FAIL (1=4.193
3.849,P=0.014 ,0.018) ; KX FHIUA ZE AL HepAD38 HfIAHAL
XPIRZE, FE 1d1 \1d3 Z TR xT R A fE B 1,000 £ 0.226,1.000 +
0.131 TFEH] 0.441 £0.126.0.517 £ 0.129, Z R4 555 X
(1=3.052,3.712,P=0.038 ,0.021) , 4R, 2 ZHAIMIH1d2 B H 1Y
FIRB TG E 2R

HepG2

HBV1.1

(| HepG2 ZifAx] If
15 ﬂ [ HepG2 pcDNA3.1-HBV1.1

.5
;]ﬂ?r : HepG2
‘4743 . HepG2.2.15

a

-5 3 n 2 HepAD38(Tet+)
5?2 HepAD38(Tet-)
B 1.

T ra, S A 5T R HLAS, P<0.05

B2 HBV XFHEA Id KEHEBRIZKFHZM(n=3)

2.3 HBV xFE5 A gm e B RIFLE22 F 1d1 1d3 F ik 697k

g T A IAIE 1d11d3 18 E 5 AR A U412 40
ML IR 27552 HBV 520, AR 15 Y64 LO2 4 rh
W 5% Y peDNA3.1-HBV1.1 fl pcDNA3.1 X} i FkL , qRT-
PCR A0 % B8 HBV BRIFE Ye 2 v 1d1 . 1d3 ) mRNA A%
A (4350 0.357 £ 0.061 ,0.417 = 0.074) 5% T 25 8 %) IR 41
(1000 +£0.011,1.029 £0.253) , 2 R A A G275 L (1=14.564 |
3.281,P=0.000.0.030) ; Western blot A I 2% B pcDNA3.1-
HBVI.1 4119 1d1 . 1d3 25 1 %35 & (0.523 + 0.049 ,0.454 +
0.053) %% B 41 (1.000 +0.109 ,1.000 = 0.134) B &k /b (¢ =
5.651,5.336,P=0.005.,0.006) , Hik , % FH HBV %4 €57 /)
FL(TgM-HBV) F13% il CS7BL/6J (XF IR ) g 5286 % 4, 46
Id1 1d3 A KT, qRT-PCR 45 B 115, TeM-HBV £ i1
Id1 Id3 % mRNA 5k /K¥-(0.255 +0.073.,0.351 + 0.10) ik T
TEH IR (1.042 £0.310,1.034 £0.257), Z R A G+ E
X (1=3.489 .3.495, P=0.025 ,0.025) , [k, Western blothiiill &
PRAE HBV B REP/NELA 1d1 . 1d3 B9 7K (0.436 +0.047
0.196 + 0.064) 32 1E % €57 /NEL(1.000 + 0.154,1.000 = 0.211)
W R (1=4.948 .5.149, P=0.008 .0.007) (&1 3) .
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20007
- O Lo24k kxS IR 41
b § 3 102 peDNA3.1-HBV1.1

BN CS7XIRL

i 10004 \
2 500 rl N TgM-HBV

mRNAFX 2

HBV 1d1 1d3

A. qRT-PCR #&:1 LO2 £ 1d1 .1d3 JE Y mRNA #ik i

C57XF M4 TgM-HBV

g HBVI1.1

I LO24R MRS IR
i CJ1.02pcDNA3.1-HBVI1.1
) ENC57 X R4
® B TgM-HBV
=
>~
=
{a
B
HBV 1d1 1d3
B. Western blot £ Id1 .Id3 FE K A8 [ ik A
T ra, SEEOAH 5 X IRA LLES , P<0.05
B 3 HBV Xf LO2 ZHRaFA/NRATHL R 1d1.1d3 FiX A

(n=3)

24 HBV 4 #9555 G 3 HepG2 @t 1d1 1d3 % ik 899k
¥ HepG2 21 M 531 6 41, 437 % L % B BT ki pCMV —
sport6 HBV & il ki pCMV—-sport6-HBV 1.1 F13¢1k HBV 5
TR AT EH W BURL pCMV —sport6—HBs ,pCMVsport6—HBp .
pCMV —sport6—HBc ,pCMV —sport6—HBx , qRT-PCR FI Western
blot #0737 25 52 50 4 AR A4 IR A 1d 1 1d3 [ 2=35 , 4553
4 2 6 s, HBVIL.L B4 444H 1d1 ,1d3 B9 mRNA I
FERIK AT B oS REAIR (61.4% 62191 76.19% .51.4%)
FRWE G X (1=5.246 .8.884 F1 11.080,3.976,1=0.001 ,
0.000 F1 0.000,0.007) , - B UE T HBV W] 406l A9 20 ffg1d 1
1d3 (%35 76 mRNA 7K | HBs 289 11 1d3 k0 i
ZH T 40.7% 39.2% ,HBc 4114 Id1 1d3 k80 R4 T [
77.7% .76.2% ,HBp £ 1) 1d1 FRILEX] HRLL T % 39.5% , 2 5
YIE gt F i X (F=9.945 37.528;1,=3482 5.608,6481.10.915 ,
3.380;P=0.018.0.000,0.000.,0.000.0.021) ; [F# , 7E 8 F17K
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I, HBs 4119 1d1 FEREX IRAL TR 62.7% , HBe 4119 1d1 #
IR L T W 52.9% ,HBp ZH 1Y 1d1 2235500 IR 4 F &
55.2% ,HBx 4 () 1d1 1d3 FRikHE X} HR 4L T [ 86.2% .68.4%,
PSR G L (F=38.225 7.159;1,=9.138 ,7.708 .8.050 ,
12.550.,5.295; P=0.000,0.000,0.000,0.000.,0.001), XFEH]Z,
SR EE 4 A/ 1, HBe X4 1d1 . 1d3 mRNA ik
AR 30 B 4 it HBx X 1d1.1d3 25 (A A K1Y R
5o lliRTN
O HepG2ak{Ax 1R 41

15 B ,CMV-sport6-HBV1.1
B pCMV-sport6-HBs

1@ @ pCMV-sport6-HBc
;Rﬁ 1. pCMV—sport6-HBp
= pCMV—-sport6-HBx
>

£z

= 0.5

Z

[==1

g

o

Id1 1d3
A. qRT-PCR 40 1d1 .1d3 FEH A9 mRNA Fik i
T a, SCHGAH 5% IR LEEL , P<0.05

1d3

B. Western blot #: M2 fif1 1d1 . Id3 FEAY & Ak H

E 4 HBV &HESZEAXATEMAES 1d1.1d3 RiEAIZM (=3 )

25 BEFHT FIEGE HBe & 1d1 1d3 mRNA FA KP4 %
JHBREE YIRS Kapn T F1 Xho T #5497 H (4 pGL3-1d1
Ja sl K pGL3-1d3 Ji shF B4 mkilt A 73U 5 |, 1903508
FEEEREFUK , 20 453 2 4524 2 000 bp K/ Al , 5 7]
ZE B K 5 Fs o ) DNAassist 20800 5E B934 1)
5} GeneBank #r4% )3 S FIF4IHEL T LN 43HT , 45 SR 2 W0 Jirdff
ABIFH S HIF 8206, A TR R, HepG2
2 Jif 43 91 %% Yk KL pCMYV —sport6 . pCMV —sport6 ~HBV1.1 |

pCMYV —sport6 —HBs ,pCMVsport6 —HBp ,pCMV —sport6 —HBc |
pCMV—sport6—HBx , I 344 4 PGL3-TK H1 PGL3-1d1 J3 3 T
5% PGL3-1d3 JH 3 T,48 h Ja Al 45 4 i 15 3L R 5 1 298
KA DEGIE, I B LS 0 H 05 3 BRI 6 T 45
WANK 6.2 7 Bz, HBVILL 2069 1d1 1d3 3 8h 13 Mese it
LY RFE T 71.0% 50.2% ,HBc 41 1d1 143 J5 3 1%
PEBOX HRZH T [ 62.2% ,56.3% , HBp 411 1d1 )3 8l 116 AL
PR R R 35.5% , 22 7B Gt L (F=16.530,5.210;
1,=6.205 2.875 5442 3.222 3.106;P=0.000.0.040.0.000,0.019 ,

0.025), #F—L AT S EE KX IL C & Fost I 4ni 1d1,

1d3 ii?%ﬂ@ﬁliﬁ"}ﬁﬂﬁﬂ’ﬁﬁﬁo

1 2 3

bp

e 2000 bp

1 000
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250

1:D12000 DNA Marker;2:pGL3-1d1 J& 2l F XUEF U174 5 3: pGL3-1d3 J& 2l T
XUEEYIF=4)

E 5 pGL3-ld1 EzhF# pGL3-1d3 /B sh FEHRM NEILE

HepG2 Id1 promoter

HepG2 1d3 promoter

W
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A. HepG2 #fiifl 1d1 53/ ¥
S a Al
T a, FEHGAH 55X HRZ LB AL, P<0.05
El 6 HBV &HEHEBOXAEAME Id1.1d3 BahFiEERHRNE
(n=4)

B. HepG2 4l 1d3 JH 2l
e e iail]

#6 HBVASEAN HepG2 d 1d1.1d3 mRNA F1E B R L EM LR

4151 Id1 mRNA Fik it 1d3 mRNA ik 112 ik 138 1 Fk
Fedxt B4 1.002 = 0.069 1.007 £0.117 1.00+0.119 1.000 + 0.092
pCMV—sport6-HBV1.1 0.388 £0.076 0.386 +0.091 0.239 +0.040 0.486 = 0.099
pCMV—sport6—HBs 2 0.595 +0.132 0.615 + 0.035 0.373 £ 0.037 0.728 £0.112
pCMV—sport6-HBc £ 0.243 £0.077 0.245 +0.012 0.471 +0.069 0.662 +0.119
pCMV—sport6—HBp 41 0.607 +0.032 0.890 + 0.053 0.448 +0.060 0.835 = 0.230
pCMV—sport6-HBx 41 0.689 +0.218 0.847 + 0.056 0.138 +0.052 0.316 = 0.050
FAE 9.945 38.225 7.159
Pl 0.001 0.000 0.003
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# 7 HBVASEAX HepG2 4 1d1.,

1d3 BBhFiEERILL B 17

a5 1dUR 8+ 1d3J7 8+

M A AR
Aot Rl 1.000 = 0.193 1.000 + 0.094
pCMV-sport6-HBV1.1 41 0.290 = 0.091 0.498 = 0.059
pCMV-sport6-HBs 25 0.888 +0.139 1.028 +0.433
pCMV—-sport6-HBc 4 0.378 + 0.061 0.437 £ 0.055
pCMV-sport6-HBp £ 0.645 +0.071 0.798 +0.121
pCMV—sport6-HBx £ 1.076 £0.210 1.088 +0.240
FAE 16.530 5210
Pl 0.000 0.004

3 3 i

18 Pk 2 BT R (chronic hepatitis B, CHB) J4 &
JE YL 55 I 41 it 985 (hepatocellular carcinoma, HCC) F)
KA YIFMSE, HBV DNA /KF-EE S HIF R 2 HCC
RARIRSE I PR 500 g SRR Fp sk
B9 BRI AN JCAL Y CD8* T 4R S i mT LA S 2t
A & i PR A3 0 R 200 D 1) o S MR e 4k
J SN RFREAL AN HCCM, BESh,86.4% ) HBV ARG
HCC " HBV &5 AfE 258 P Bl H R ARk |
o S, I BEAREE D 2H A AS s 1, H
A4 TERT MLLA CCNE1 SENP5 #1 ROCK1 %55
1 S SO T R REL L R A ) B SRR G AR

HBV Ji 5 4t 9 2 (18 ol BL3ES5 18 56
B RIR | S R Y S L A . R RS IR,
DLC1 (#HEER ) 7E HepG2 HBe $5YeH 5%} R4 2
(] (1) 25 WY I 22 57, 3X B HBe m] DATRJ R4 2k JiT
P R R R HBx & DR AN B U &
FIM AR — R ZDhRE I, B Sl R A
7% P24 L P R D) R 200 PRI 700 5 240 B 3 ikt 2>
AR AT, 175 S A0 U 4 0 i S A N R
1 DNA 852 10553 B0 gk M s S 0 2
[ iF HBx AT LA B 3% [ DNA H RSB 1 (DN-
MT1) B IA | 1755 4 Jk DR 4 X8 LAk, DTk g
L IR AR R E D, HBx S LR/
BRURSE AR BIF 9 3R B L 20 200 HA 2 BUia ) iy
JEAE ] Sk st

FI Al A AT 5 #2386 , HCC 414040 i b HBV 1Y
cccDNA 8 DUBUR FL s 55 2 2 I R IR0, 7RI %
Tupaia FEAm M A 2 ) HBV B AR AR T 58 &

PR, B4R (A 2443 %35 HBV cccDNA R AR, B
YB3 TE PT TS PO R 2 Y, A, HBV DNA %%
A 315 Y ORI B RUEE LM DNA A DL ad H:
A vty 9 A [ V5 4 PRI B ceeDNA - SR, 13X
cccDNA [ A 35 R & A8 BEHLECAS TOA4% v )3 40 1T 330
SR BE R, Halgand 2520k i 2 24N B A7 A
40 F5 pegRNA KA K MFE R R RIRAKE AT
A Ak T e I PR R 22 0 2 5 40 A 1) ) U 9 4
DNA B . B2, FFAL LU k% 2 s bR )
HBV & HlAKF i B2 R

Id B FAEZFp IR hat 323k B i R U8 5 e
(R HERs E 2SI A G R, 5
FH,1d1 1d2 1d3 e ik 0FS 5 HIGAE |
1278 R S48 A i 55 Z R AR Yt B2 HBV
B M H A 8 R S R e e b 1d 1 1d3 3%
ik, 7 B AT B HGE . ASEES E 25T HBV & il
XEHFH Id G R 0 . 455880, 7F HBV
Wk B B RS 2 o 4 B e HBY R A 1d1 . 1d3
(R, TN 1d2 (k%A Bl s, Hodr 1d1
1d3 7F HepAD38 P4 ¥f 2 4b 34 21 1%} FE 21 (1) mRNA
KPR RS, XTEeE HBV & il K327
S CMVtet 3 8l T IR HepAD38 4l i 25
Feikad R PIE] T 11 1d3 (LSt [RIRE R FE
YL HBV & il FORL I IE 5 40 i LO2 A1 HBV 4% 5L [
/NERJFALZIr 1d1 1d3 B R IR I e
K, ULH] HBV &l GEFD I HFZHE A 1d1 1d34R
FgIR, A HBYV B B & X 1d1 1d3 Fikh
SN L2 A Bt B TR G Y HepG2 2
A ARG 45 5 4 B HBe X} 1d1 1d3 %5 5% i 410 il
., T HBx X} 1d1 . 1d3 788 /K R R
W, e 2eSign it — LA HBe 54T HRAH 1d1
1d3 FHICAE 53 fif e S PR 1A 4k, HER 43 HT HBx
XF 1d11d3 32 Aol & F RHA R

Zx EFTR JHBV /E N HCC B3 % 4 K R 1 1
oz R 728 ] DAZS S I 08 A o HE T o8 1 e e
W HBV 95 40 MG 5E AR ) 3% DNA &
S I DL KOG EE DNA B %% 4 %5 TR D i B S
PRI SRS AR HBe & HBx 192 ih Ui i &
8. BEEF, B AT 1d1 Td3 Zeak A1 VE F IR AR H
R e (AR R A ) ek i R MR
o TR A AY Td1 13 Kk — 22 E HBV-HCC
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