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(#ZE] HMY 98 HBx ZE Bk 2848 ok pUC-HBVL. 0. X7, 55T HBx Hltde %) HBV &l Fiis 0% m ., J7ik
DL 2 HBV A PRI 2 1 B A B4 ok pUC-HBVIL. O Sl , F g s 578 He AR A HBx R [R5k 2k 5872 ik pUC-HBVI. 0. X7,
FEBEUIA DNA P %58 o JH Sap 1 SABG) K WP BORL , A2 1) B 2R AR HBx 2k 582 A HBV B [H 2 , 285 e 171
PolyJet™ Reagent 41543 il Bk s 5% Yo ) HepG2 4ffI . 755 Y45 4 I 1] £ Western blot #:1l HBx 75 [4 /¥ 3¢3X , Southern blot
1 Real-time PCR [i] if 6 1 21 ffd 5t DNA & il F1 41 fii #% cceDNA ) & B, Real-time PCR 43 #f7 22 it HBV §ij 3£ 5 41 RNA
(pgRNA) %%, g9 TERFAH Pl A 2 HBx £ 1 93835, M 7E HBx 7484 vh HBx 4 [ i 3R A I8 T Western blot
PRGN YOl o T 2 v 45 N 1) S5 I cceDNA KPS 32725 57 (P >0.05) o TIAERE Y45 96 hHBx S84 vh 41 g it DNA
IS T pgRNA (%% S0 230 L BT A 4L 2b 50% ~70% (P <0.05), 518  HBx 2k AL ANHIAZ HBV cocDNA
G, {H2 B RE T 140 BT HBV DNA Y52 i F1 pgRNA iY%E 5% .

[K§] HBV X HH ;cccDNAHFEH L] RNA; E R EHA

[FEZESES] R394-33; R394.3; R373.21 [SCHtiRER] A

Effect of absence of HBx expression on HBV replication and transcription

Luo Li' , He Songl , Guo ]injunl , Lei Yu® , Luo Na' , Gong Qianl (' Department of Gastroenterology, Second Affiliated Hospital ,
*Institute for Viral Hepatitis, Chongqing Medical University, Chongging, 400010, China)

[ Abstract | Objective  To construct the HBx-defective mutant plasmid pUC-HBV1.0. X7, and inves-
tigate the effect of the absence of HBx on HBV replication and transcription. Methods — The wild-type plasmid
pUC-HBVI1. 0 which containing full-length HBV genome was used as a template, and the plasmid pUC-
HBVI1. 0. X7 with a stop codon at amino acid 7 of HBx was constructed by site-directed mutagenesis, which was
then identified by Hind Il and Sac I restriction digestion and DNA sequencing. Then the plasmids pUC-
HBV1. 0 and pUC-HBV1.0. X7 were both digested by Sap I enzyme to obtain linear HBV DNA, and the two
kinds of linear HBV DNA were separately transfected into HepG2 cells with PolyJet™ Reagent. The expression
of HBx was detected by Western blotting. Cytoplasmic HBV DNA and cccDNA were both detected by Southern
blotting and real-time PCR. The transcription of HBV pgRNA was quantified by real-time PCR at different time
points after transfection. Results = The HBx-deficient plasmid pUC-HBV1.0. X7 was verified to be constructed
successfully by double digestion and DNA sequence analysis. The expression of HBx was detected in the group
of wild-type, while it was below the detection limit by Western blotting in the HBx mutant. The levels of
cccDNA formation were not significantly different in the wide type HBx and HBx mutant (P >0.05). The
levels of cytoplasmic HBV DNA and pgRNA in the HBx mutant were reduced by 50% to 70% respectively
compared to those in the wild type HBx at 96 h (P <0.05). Conclusion  Although the absence of HBx does
not affect cccDNA formation, it can downregulate HBV replication and transcription.

[ Key words | heptitis B virus X protein; covalently closed circular DNA ; pregenomic RNA ; site-directed

mutagenesis
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KL R HBV 1y X 45 1 (HBx) 5 9 1)
RA R A EDIRFR S U EOR e A
AU HBx R AN 4ihG 154 D EIERR, AN 53
TN 17 x10° M ZREREEN .. B REAET
AP, DEAFTE T, BESE W7 EE#E
a§ ) e e 3 ek s T A T 2 e e s S
F ST AN T AR DNA 50518 2 SR
A . HBV G EEIHE R 4L DNA SRS IRIR DNA
KA LE# (relaxed circular, reDNA) |, 76 20 Jitd 55 PN K B
A TS, reDNA #5428 2 240 il #% , 76 DNA RGBEERT
4 HBV A 415 FR00K DNA ( covalently closed circular
DNA,cccDNA) ; 75 RNA 450 I 9 /EHT T, L HBV
cceDNA B H &% s A il 3.5 kb (1) HBV Hij 3 K] 41
RNA ( pregenomic RNA, pgRNA) , HBV pegRNA ¥4z &
ML, 5 HBV AZ.0E A ARG M S G, Wl
Wi S 4 i HBV reDNA 580~ O A BT 5% % W
HBx 55 75 & il 5 B A PR A5 o i, A
Briz FHE M 9878 PCR R, LIS & HBV 42 AR 4
R A= B FORE pUC-HBVI. O SRS 14 4 HBx Ak P ik
Je AR TR pUC-HBV1. 0. X7, i Sap T BHI5% Wi Fh
JEURLIG FRASE A i BF A U RN HBx 82k 28 7% HBV JE A
41 DNA, JF B g 2 HepG2 20, WF5T HBx BRI
HBV & il Fl St 5200

1 #ESHE

1.1 ##

L11 JFOREF s R f1% HBV 2K EEF LA K Hind T/
Sap 1 Sac 1/Sap 1 P N YIEFAL & 0 B £ B 0k pUC-HBVL. 0
CRTIERARAE " BRZ KW FF T E. coli. DH Sa 1 11 KAR
NS

L2 Zffikk  AJFAnidesdn itk HepG2 20y & R EE R
R 25 R B i AL A S &

1.1.3  FERHA Hind I #1 Sac 1 [if§ . Premix PrimeStar®

HS \-EcoT14 1 DNA Markelr\PrimeScriptTM RT reagent Kit ,SYBR®

Premix Ex Tag™ 11 kit i3] £ (K% AEWA F) s Dpn 1 B
e B 1 Marker, Sap 1 BRI N VI ( Fermentas ) 5 23 4 7 2 5T
RN £ (b s | & A A ) B YL Polylet™
Reagent(Sina Gen Laboratories ) ; 25 4 fiff 1}l | 771] PMSF , RIPA 41
J LA () (SDS-PAG BERGHC il 1057 & ( i3 = KL
AEWAT]) 5 Sl HBx £ 38 BETAR (Abcam) ; 440 B-actin £ 37,
REDUIAFIBARBERRIC 19 4T % LG (ALt A A 2w ) s ECL
R 35 £ (R mBLAE 2 ] ) 5 Trizol Reagent 23] (Invitrogen ) ;
DNA 41k i) £ . RQl RNase-Free DNase ( Promega); DMEM
{EBE 1 52 3 (Hyclone ) ; Plasmid Safe™ ATP-Dependent DNase
(Epicentre) , JG 4= IfiL i (BUM U ZE T A4 W) , S5 DNA
AR & ( RN S B R R 25 BB FRZA 7] ) |, Southern blot
AR G AR AR IC IR & (Roche ) , PCR 5| i1 3% 52 4=

P osd A e
1.2 7k
1.2.1 HBx sk 2825 R ki pUC-HBV1. 0. X7 fi 4 2 1 % 5
M4l pUC-HBVL. 0 1 HBx J3 51| Fil g i R AR Cl &
HBV 2K FEFR A1y Bk pUC-HBVI. 0 HBx JEADAE H1 55 7 7 %
FEFREI ALK LT, B 8 (4 &I Gln Y351 CAA %
AR g LR RS TAA) 8 Bt — X B A8 37 A IE S 1R
214 % %] P1 fil P2, P1;5'-CTAGGCTGTGCTGC ( T) AACTG-
GATCCTGCG-3"; P2: 5'-CGCAGGATCCAGTT ( A) GCAGCA-
CAGCCTAG-3' & 5 P BAKF N 8 AT 4k, PCR E R4
50 wl S AR ZR H1 AL 5 Premix PrimeSTAR® HS 25 ul, A8 5|
PIPLP2 & 1 wl (0.2 pmol/L), #i#x ik pUC-HBVI. 0 £y
50 ng, INJGHE £ B FKAME Z 50 wlo R 454 :98 C Asdk:
10 5,60 CiR k55,72 °C #EfH 6 min, TLJEFF 30 IR, F )i 4 CI#
f£o PCR AR P=IEAT 1% (W ARWEBE RS HL VKA o FH Dpn 1
e AL AR T RL pUC-HBVI. 0, SR 5 #5016 J5 i) PCR 2878 7™
Y H B A BRSZ S KIGIT I E. coli DH S, IR A 7E & AN T
FEN LB A b BEYLIEGE 3 A O M5, FHE N
B 2 TR/ N £ 4 BORE B JSORE , FY Hind T Sac T X
FCREEEI A DNA U558
1.2.2 4+: HBV DNA (93518 Sap 1 B PAEG) ok pUC-
HBV1.0 Fl pUC-HBVL1.0. X7, HEH) = W1 3547 1% B8 bt I
FLIK, £ HMT F YT 3 200 bp 454 19, H DNA glifbii &
HATIE I A AL, 53 3 AR 15 4 PE i BF A= 7 HBY 2 KA
DNA 1 HBx #2275 HBV 3L[H 4] DNA
1.2.3 20 g 55 57 1 HBV DNA % HepG2 41l Jil & F
37 C 5% CO, W46 4, & 10% (¥ i 45 15 i1 DMEM (=8 1%
FRILHRIEFREI0, L4 a8 AN BB L« R % YL T fa] DNA; B
AL YR P (BT 4 B HBY 42 KL R 41 DNA; HBx 28754«
TRyl e Ry HBx itk 2875 B HBV DNA, BOGH8 AR K301 4 it
FAFALL 1.0 x 10° U2 BE 3P T 6 FLACP G 5% 18 ~ 24 h,
MR35 70% ~80% W, 4% 1.5 g Bk DNA 5 4l
i3] PolyJet™ Reagent Wik 4% Y % 5 FL HepG2 4 v, 5% Ye 41
A S5 6 1 (green fluorescent protein, GFP) Jii i
0.5 pg PG YRR, Fyen 48 h 7R B 58 Bt F g
PR A GFP FATH .
1.2.4 Western blot ¥l HBx & [ 1Y) %3k By pS 48 |
96 h, ST 42 21 M FREERCA BB 1, T BCA 3R 2R VR . HiX
80 pg 4ii i G K H 4T 12% SDS-PAGE M ML K, W 5% B T
PVDF i |, & 5% 4 I35 VAR F1 (BSA) 1) 3 A Vi 3 st A
1 h, 3 BN A St HBx ZFERETIA (1:1 000) Hedi B-actin £
SEREPLAR (131 000)4 CHFF 1R PRI G K B2 TR B A
ICHIETR TgG(1:2 000) = EFE 1 h,ECL B3, B-actin 4
WZXF I ] Quantity One IR 43 B ci: X QAT 437, F
FEAFEA T HBx 25 [ 165 S (0 5 B-actin (1625 4 {E 4
R Y FEAE A 26 HBx 2R A X Rk
1.2.5 Southern blot £ HYL)5 48 .96 h i AE4NIE, A 2
JiRs g DNA glifbis7n) 42 B4 i it HBV DNA , Jf 2 B 41 i 4%
HBV cceDNA J7 340 1 500 wl £ 20 g 2% 3% [ 50 mmol
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Tris-HCl (pH 8.0),1 mmol EDTA, 0.2% NP-40, 150 mmol
NaCl] Z4f# 40, #E 4 °C 12 000 r/min 2.0 10 min 5, FUTTE
TETE 500l 4% 2417 (6% SDS,100 mmol NaOH) 1, 5§
SHRAEAE 3TCHEE 30 min, FH 3 mol ESERHT (pH =4.8)
FEATHFTL4°C 12 000 ©/ min B> 10 min, #R)5 ) DNA 4ifkiz
F & 1a e 4lifk, HBV cccDNA, Southern blot #6121 A it DNA 4§
5 IR A R0 4% cceDNA, B 10 pg 19 40 i Jie DNA #1
cceDNA HE1T 1% R IE AR EE IS LUK S , 8% DNA 5600 % )2 o it
b HPPFRER 4K HBV JEH 4] DNA VR R4 E AT 258, vk
JEJE7E - 80C IR . HH Quantity One [EI{% 43 #7414 Xt [ 1%
HEF AT K G Y 5 48 h BF A= 21 FR 41 S DNA 53 i o i) A [ B
4% DNA (single-stranded, SS) ] MI40I4% cccDNA [ 7K Fi% & H
100% ,HBx 752 rh 241 g Jit DNA 52 ifil v [a] A4 F 240 A% cccDNA
7K T3 300 5 B AE 2H R A T LR

1.2.6 EEHr HBV 400 f DNA  4HfffE )5 24 48 .72,
96 h, Ff] TagMan #4115 11T Real-time PCR X $2 B 19 41 fitd i
HBV DNA iE 1746 X} kil e L IF51 48 : 5 -AGAAACAA-
CACATAGCGCCTCAT-3', F 8| 4 H: 5'-TG CCCCATGCTG-
TAGATCTTG-3'; TagMan #§ % #: 5'-FAM-TGTGGGTCACCAT-
ATTCTTGGG-TAMER-3' 1) | Real-time PCR 20 pl 2 1A %
Premix Ex Tag 10 pl, DNA 20 ng, ROX Reference Dye 0.4 ul, |
TUWBI 4 0.4 pl(0.2 pmol/L) , %4 0.8 wl(0.4 wmol/L),
FHTETE 2588 7 KA R AR 2 20 plo 38BN A5PF Ny 95 C T
PE30 s, 95 °C 5 s, 60 °C 31 s, HJFHF 40 ¥k, ¥4 FokL pUC-
HBV1.0 1 10 ~ 10° Bf B i B 5 1 M bm vl dfh o HL4G SR F R N
DNA ¥4 D1 %5 ( copies/cell) ,

1.2.7 ERSWIYIME cceDNA 455 YL 24 48 72 96 h,
PEHU A 4% cccDNA i Plasmid Safe™ ATP-Dependent DNase
FE 37 CALBE 1 h, RERFFERFISAEE DNA, H TagMan #8453
47 Real-time PCR 28X} 2845  HBV cceDNA, _FiiE5 |98 .5 -
CTCCCCGTCTGTGCCTTCT-3", T ik 51 ¥ & 5'-GCCCCAAAGC-
CACCCAAG-3", #%1H :5'-GTTCACGGTGGTCTCCATGCAACGT-
FAM-3’ 1 5’-ROX-AGGTGAAGCGAAGTGCACACGGACC-PO4-
3'191 | Real-time PCR 20 wl /2 )i {K % # ; Premix Ex Tag 10 pl ,
DNA 10 ng, FAM-3"47iC 454 0.4 pl (0.2 wmol/L) , 5'-ROX-
FRCHET 0.8 pl(0.4 pmol/L) , I FUFEI#14 2 wl(0.5 pmol/L),
FHFETR KB K ARME SRR E 20 plo B3 /W 4544 :95 C
A5t 10 min, 95 °C 10s , 58 °C 55,63 C 10s, 72 C 20 s,
A5 DI ARt 2 HIVE Iy %k [F] Real-time PCR g & 43 #7
AT DNA Hr ik, H a5 R E 7R A DNA (1985 UL EL (copies/
cell) .

1.2.8 JE&SHT HBV FIZEFI4 RNA( pgRNA) #55%  4iMf
BEYLIS 24 48 72 96 h, i Trizol Reagent 14532 E 41 44 RNA,
JFH RQ1 RNase-Free DNase 37 °C £b3# 30 min, D4 Z:FRIE A4
FEIZ DNA SRS 66 B VR I RNA YR BE R4l B . $ie I
PrimeScript™ RT reagent Kit & 7 £ it W] ¥ DNase &b 3 J5 14
RNA %% 5% 1% cDNA, #XJ5 H SYBR® Premix Ex Tag™ I X #
EAEXTE BRI HBY pgRNA A7k Rl pgRNA 45 571
2| J¥ %1 : 5'-GCCTTAGAGTCTCCTGAGCA3 ' ( L ii#), 5'-
GAGGGAGTTCTTCTTCTAGG-3' ( Fii) ™" ; N5 GAPDH J¥7%1) .

5'-GAAGGTGAAGGTCGGAGTC -3’ ( I %), 5'-GAAGATGGT-
GATGGGATTTC -3'( Fiff) . GAPDH FI#E P4 % LR Ak %4 RNA
FEdh o Real-time PCR 20 wl it 52 v & & FP A3 5 SYBR® Premix
Ex Tag™ 1 10 wl, ETUESI94%5 0.8 pl (0.4 wmol/L), Rox
Reference Dye 0.4 pl, ¢cDNA 2 wl, FHICHEEE TR E 20 wl,
R &N 95 °CTAR#E 30 395 °C 5 5,60 C 31 s 40 A~{FFF .
i 2722 MIxE s 43T HBY pgRNA (195 53t
1.3 it ¥ 447

BRI ) SEI F A B 3 UL L B x £5 TR, A
[RFEE7E A FLET SPSS 19. 0 GEi R AF#EA T AE S £ Wilcoxon
FRFIF S . JH Quantity One PR AT EUGHEA T 4047

2 HR

2.1 HBx #:k R EA 4 pUC-HBVIL. 0. X7 9% &

A pUC-HBV1. 0 BHGHAT PCR & %78, PCR 2875 1)
2 1% SIS HREE IS LYK S L 5 800 bp 1255 (s 2 9 T 2R 1
HBx e 5848 UKL ) , 5 B 25 RARAT (B 1A) o RAZ W&
Dpnl 14 AL TORL IS e (6 30 B2 S KA FF 1A DH S, BfALEE
&3 A F Hind LA Sac T U B 4h 42 04 5ok,
TitF V) =01 2 1% BN REE I fa vk 5 I 3 200 bp HBx {2k 28 A5 Y
HBV DNA JBtF12 600 bp pUC19 # ik Bx (I 1B) , EEYI%,
P IE B B SRR ARG I 1% 00 5 2t/ HBx 2R AE R 45 7 1
FEWRG| AL LB, R4S 8 (743 2 WEE Gln (%515 T CAA %
AR L TAA 5 BUEE SRARSE (B 2) .

- <3200 bp
™2 600 bp

(B
A:HBx #:% ® A 4 pUC-HBV1.0. X7 #4475 M. 474 ;1:PCR
R =4 ;B:HBx #k k R & A Fi#s pUC-HBV1. 0. X7 ¢4 Bdn s 2
M. 4748 ;1 Hind [l #= Sac | s B4 7= 4

B 1 HBx fR&RER Ff pUC-HBVL. 0. X7 M GBI S ELE R

CAA
GCCTCAAGGTCGGTCGTTGACATTGC TAAGAGTCCAAGAGTCCTCTTATGTAA

ol

TRI& AR RmAk

B2 HBx fRERER G pUC-HBVL. 0. X7 #4457
2.2 £/ HBV DNA #9347

Sap T i BV B A4 5okl pUC-HBVIL. 0 A1 HBx fif 2k 28742
Jitki pUC-HBVI. 0. X7, JLREGEY) ™ W1 28 1% W) BIEHHEE S HL UK i
L3200 bp HBV DNA J Bl 2 600 bp pUCL9 # {4 F Bt (14
3A) 3 ESMTUIT 3 200 bp HYE A%, 2 i 1l e 26 AL 75 1 9 DNA
JE FEIEAT 1% WOBRINEHEBERE HL vk 5 H WL 3200 bp HBV DNA Ji
Be(FE3B).
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REM;C. =G xR

E4 HBV DNA %48 h /5 HepG2 4ifis GFP fyRiE (| E &k M4t x200)

> 600 b, 2690 bp—

A:HBx 5t % £ % A i # pUC-HBVIL. 0. X7 Bgdn 5 % M. 47 /;

1:Sap | B&3nJ5 =45 ; B:HBV DNA kel bk M Al =

AL )G W) HBx k% £ % HBV DNA

BE 3 Sap 1 &) HBx 55k 338 Ff pUC-HBVL. 0. X7 HIF=#F0
HBV DNA R [E i1k 45 5%

2.3 HBV DNA # # HepG2 %m i)z GFP ¢4k ik

ZePEf B A= 7 HBV 2K SLF 2] DNA I HBx it 5k 58 A8 7Y
HBV DNA 28/ e85 PolyJet™ Reagent 41543 5] I i) 4% Y 5]
HepG2 41fifs, e Y 4153 BN A Lk 56 5 11 GFP KL 0.5 pg
PR . L) 48 h, 7R 180 Bt Wi T MR B 5E Y 2 Ff
HBV DNA ) HepG2 4 ifd -f 41 ] L4k (0 5 e ) 2 3%, F- 1) s e
BORL) 50% FeA, 25 AR ERA ok Wk s (- 4) o
2.4 HBx B Ykt

M sE YL 48 F196 h J5 , FEHUAN I R FE [, Western blot £
I HBx £ H7E HepG2 AlffIH 19 3KE . TEFEULS 48 #1096 h, 1
AR R IRT L HBx 8 2Rk, I H7E 48 h )33k (0. 68 +
0.04) . 96 h {7214 (0.32 £0.03) {f 2 (P <0.05) . ffiif£ HBx
FEAR FNZS N IR AR R UL HBx [ 383K 3 2% B B A= 7 A1l
HBx {2k 2745 % HBV 41 g 52 B Rk e 2 (1 5) o

96 h 48 h

HBx(17x10*)—

1 2 3 4 5
B-actin(43x103)ﬁm

1 3:HBx REL;2 4. AR5, T O RA
B 5 Western blot #ill HBx | HRIFRIE

2.5 HBx k£ Fifl@f/k HBV DNA ) 5 4|

Do 7RSI HBx e 5 X o 1 A2 0 R, 2 M A K BBV
HEPRIZH (BFAE2H ) 1 HBx B2k 2842 1Y) HBV DNA (HBx 2874540 )
SR LR SE R HepG2 AHIff . 7E4% Yk 24 48 .72 F1 96 h J5 , 2L
P40 M TR 2 DNA F TagMan #8417 3817 Real-time PCR 4%}
A, FHEH A 48 h Al BT DNA /K24 (39.1 £2.9)

copies/cell ,7£ 96 h F[#&Z (10.5 +1.4) copies/cell, HBx 5& 75
I HAE 48 h 4HAfE ST DNA [7KF-24(36.6 £2.5) copies/cell , 7
96 h &K Z (4.9 £1.1) copies/cell , fEFYL)5 24 F148 h 245
T34 Tk WA, B AR 2H RN HBx 2875 40 4 Jif Joi HBV DNA (1)
KFTGe i+ 2m (P >0.05) . MAEFEGLS 72 F196 h, 54
ZHAFEE , HBx RS2 FP 4R DNA /K SF- 8 2 F B, R 2 7E
96 h /LT 50% ~70% (P <0.05) , Southern blot & il £ Jitd i
DNA S rh )R 45 R (15 6) 5 Real-time PCR 45—, X
W] HBx §k 2 FEAN AT HBYV DNA B il KF-#Y T FE
48 h 96 h

1 2 3 4

RC—
DL—

SS—
13:%7428;2 4:HBx £ T4
RC : #2727 9K DNA ; DL 2044 & DNA;SS; #4% DNA
6 HBx 5 xT4HAR 5 DNA &5 A 220

2.6 HBx %t % R%vh HBV cccDNA 654~ , 1248 T A
pgRNA #9453

N5 e 24 .48 72 196 h J5, JEHLAY HBV cccDNA H
Plasmid Safe™ ATP-Dependent DNase &b B 4fi {k J5, Real-time
PCR X HAE X E & 4. BFA4HA1E 48 h 1 cceDNA 17K F- 2y
(38.4 +3.1) copies /cell,M7E96 h Ff&EZE (6.9 +1.5) copies/
cell ; HBx ZR7F 4 H17E 48 h cceDNA [ 7KF-k (36.5 £2.7) cop-
ies/cell ,7£ 96 h [ % (5.8 £1.2) copies/cell, JGiSJE7E40Ml
BRI 24 F1 48 h g 15 S Gk B E g, IR TER LS 72 A
96 h cccDNA MURRES il AR 5 T i, BF AR 2 A0 HBx 58748
ZH HBV cccDNA [KF-HAEL, 26 57 TG it ¥ L (P >0.05),
Southern blot #5MF] cccDNA 45 5 (# 7) HiESE T Real-time
PCR 945250, X 3R] HBx B AR 5 HBV cccDNA [TE AL

BESR HBx Bl A5 HBV cceDNA T I, AT T XA 1
HBx BN T 1K pgRNA $2HU5EMT . 7EFE LS 4 NI AR
PEHCANAE . RNA 28 RQL RNase-Free DNase /b Fl 5 5 % % 1
cDNA, Real-time PCR X FAR XS & H 0 #r 55 BF AR UAR L, 24
MG GL 5 24 F1 48 h, HBx 287820 rf pgRNA # 3% /K 7 H2 1%
Wb, 22 G L (P >0.05) , Bl 5L YL ] Y RE | 22
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SEHHRI R . R AEAE 96 h, 5B A4 A H, HBx 5848 41
' pgRNA #5352 K /b T 50% ~70% (P <0.05), 2i4 Bk
ZEILR ] HBx Bt 2k B SR RS2 I cceDNA AU TE W, 1HRE T
peRNA fy%E5¢E,

RC DNA—

cce DNA—

13:%4%0;2 4. HBx & % 20
E7 HBx fR X HE#% cccDNA & B B0

3 itig

HBx J& HBV J& [ 2 2 % 1) LA 440 B s 7 08 45
TERME A, R8T ERELE AN REERE, HEE
16 HBV 1y 5 il Fn e sgevp R s SR . A2 S8R ny ot
FE TP IRAT R BUAE Wk A% YL Wi AR R HBV K S8 4 1
HepG2 4l HBV 42 il Fnfs st R s A #E  AE e e s
48 h HBV 4ii i it DNA | 4l ffi #% cccDNA (1) 42 il A K
HBV #4536 K-35 $IIEAE , 72 h 5 75 5 il FgE S H 1R 2
ETRE ., MADS T PCR A 30 & S R A 4
AP Ry T HBx e 2845 ik pUC-HBVI. 0. X7,
K AR ZRAR 0 5 Y BOR WG A Sap T FEPER Ui
PR P 1) Y 2 RN HBx 512K 2848 1) HBV DNA b 4%
A HepG2 #ii ffi v, 4P HBV DNA H 3K H{L 5 1E R
cceDNA BEA A 21 41 L P9 9 25 52 il 1o 72, A 5% HBx 6kt
X5 4 e it HBV DNA 1) & il . cccDNA [ & 1 Fil
pgRNA #5815

O AW 2R HBV BT B R4 2 1 cccDNA
T, T RAIE peRNA F 522 it 25 17 A 5 SR AR
1€ RNA RA0 1 rEA T, LA4IIEAZ ) HBV cccDNA
AR A S7 3 LI pgRNA FE 975 B 5 X 41 47 3 75 55
SR BB 0 cccDNA X BLA BT
BRI AN BURR, FREEAETE 1) cceDNA 245 1E Bk
BVAIT G R R Rk R e RS
9% & B HBx 2k 53 HBV & il B Ak 65% , [FIAE7E
PRI i UE S T HBx Bl S U IE HBY & il v
[ AR > 72% ~83% , H: RNA #% 56 Fil HBe 35 /K-
AR o FEAHFST Fp F AT IR R & BLA 4% HBx
BT HBV cccDNA 16 1%, (H /2 B Reflf HBV &
il F1 pgRNA [k 5853 518> 50% ~70%

FEATIFFE A FRAT R 26 % 11 B A= 8RN HBx g2k 28
2% HBV DNA BEIFE A HepG2 41 fi , 75 B A 2H v %
Yuf5 48 h g B A il Ik =y I, HBx A Ay i B 52 il 5 1Y
FEER A 2 7E 96 h i & | 3 T FE AT, HBx

FEIRW A R, T HBx 5848 41 Hh it A A% 3 HBx
2235, TCIB EFERL e )G 24 (48 h 5 75 = W5 &2 il B
WJEFE 72 .96 h cceDNA Fjpg 5 5 i /K V46 2 3% T F%
ff, BPA2H A HBx 2245 21 v HBV cccDNA [ 7K F- 4
8, HBx Hlt4 520 HBV cceDNA 4 B, TEHE L5
24 A48 h ¥ B 52 I AL Sk Ik I, HBx AR 4]
HBV Zi}fi[it DNA )52 i Fl pgRNA {15 /K7 5 81 A=
M TCG T #2552, (FUEREE FE G R Y I K, 22 5%
BHHARBLH R . FEAEAE 96 h — 35 A /KF-3#15 53 51 ELEF
A AR 50% ~T70% o X 38 HBx B4R i
A5 HBV DNA & i LA S 4RMIAZ% cccDNA #4545 i
pgRNA , Rl HBx §f4 25 i HBV & il FIf 5 .

HBx J& ¥ HBV ¥ 7 & il 1% s (AL o] GE A LA
NILJy T 1 58, HBY &2 130G 2R B o HBx 42
SRR BT HBV &l 75 2211 HBx 751 5
SR RV T 4 5 AR ), peRNA 45 B2 0 75
ST — A AT B3R A, HBx Al 5 Enh 11/
core Ji 8T 1 C/EBPa 454 17 S A2 1 pgRNA 19 &
ST MBSO A M BR A S  , fn
B T15 5 & 1%, Ras-Raf-f 22 5y 24 3005 W4, Pyk2 A
Sre 15 % 2 I 40T 4k A T A2 0 2 A 2 o
T34k HBx i 0] B 22 R ARG S 4 R 7 (A di
gEOTE 5 TATA 454 7 11 DL )2 CREB/ATF 25) 4%
A B At iy HBY & 5 SRR, AT AE
ZAN IR HBV & R 5 .

AHFFE AT PCR A3 195 1 8 AR H AR i T
P HBx sk 2875 M ki pUC-HBV1. 0. X7, 4% Sap |
Mg V)5 345 26t HBx 2 2845 (1) HBV DNA, Bt i} %
YL 3| HepG2 4Hid . HBx B2k B AR A 520 HBV cccDNA
(6 A, 1B B BE T A 40 i 5t DNA (1% &2 1 Al pgRNA
(R %, L R T HBx 7£ HBV &l R/,
SRIM & HBx Xt HBV &3 il A1 5 ) i 4 AL il 18 A S
RIEHE, A1 TR 8w st. 2T A YUk & 25 P st
cceDNA Y AREEUER FR AT TR K HBx /E A HT HBV (135
SR TEHE ERTATRY
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(400037 TR, 45 = ZE BE R AFHAT E B R AR 400037 HPE, KT b

PEURIS I, 2 I8 . BB S TE AL T RUE
MR #5#% ( 1A) : DA B IS L, 25 G IE R R, 5 1848 £ n]
B, A CT Kty s @72 B i 22 9 IR BUK @XUE b, CT 46
E(EB) AT K EMRE B E R AL S R T = b0
WU e, 6 B A 2=k A 2 ORI A i . e W i PR
BWATIERE LTS A, AN T BAR L RE . B/NRIE %R
(GFR) :35.06 ml/min, 22 :10. 32 ml/min, £7 ' :24. 74 ml/min,
APBEBIIEE: JRZ (14. 63 mmol/L) , JLFEF (181. 70 mmol/L) , 5
AR A AL 5 AENE BRI 5 BRI AT 72 B iR A AR, R rp ok R &b
SR 180 B T e R A SRR AL o, R AT 2 B AR B R DI BR AR
(PR K R R AR i AR VI BRERA PR A DR o e ) L DTBR Y
ZeB R/NES , BT WK/ 4 em x5 em B, B JE ) 160 AT
W FHN— K/ T em x0.5 em JKE AL, Bl A —
HRRY 2 em BB, B lfe . ARG HERK o 4 b 45 R 4R
AN R . BRI RS B, e R 2 d
IIEE: R 2K 11.26 mmol/L; LI 146. 90 mmol/L,
(TF41292 W)



