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Abstract

AIM: To establish a hybrid cell line (by fusing
HepG2 cells with primary human hepatocytes)
that can be infected by hepatitis B virus (HBV)
and be serially subcultured in vitro, and to
evaluate the infection ability of HBV in this
hybrid cell line.

METHODS: Normal human hepatocytes were
isolated and cultured. Primary human hepato-
cytes were then fused with HGPRT-deficient
HepG2 cells (induced with ethyl methanesul-
fonate). The hybrid cells were identified by the
trypsin G-banding method. After the hybrid
cells and normal HepG2 cells were infected
with serum-derived HBV virions, intracellular
and secreted HBV DNA as well as intracellular
HBYV cccDNA (covalent closed circle DNA) were
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detected by nested polymerase chain reaction
(PCR). HBcAg in infected cells was analyzed
by indirect immunofluorescence. HBsAg and
HBeAg in the supernatants of infected cells were
identified by electrochemiluminescence.

RESULTS: A hybrid cell line was established
successfully by fusing HepG2 cells with primary
human hepatocytes. This hybrid cell line could
be subcultured in vitro. Karyotype analysis
showed that the modal chromosome number
of hybrid cells was 99. HBV DNA was detected
consistently in both hybrid cells and their culture
medium 4 days post-infection. HBV cccDNA
was detected consistently 3 days post-infection.
HBcAg, HBsAg and HBeAg were also detected
consistently 4 days post-infection. In contrast,
negative results were obtained in control HepG2
cells infected with HBV virions.

CONCLUSION: A new hybrid cell line that can
be used for establishing an in vitro cell model of
HBV infection is established successfully. This
new hybrid cell line inherits the characteristics
of both HepG2 cells and primary human hepa-
tocytes.
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sion; Infection
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HHBV cccDNA, 8] 4 %% 3¢ b m) B 5 4m
LM HBCAgt) &k, wALF Kb E A M &
J& ta i3s3 L iE P 49 HBsAgf=HBeAg.

GER: R I AJRARNAT 405 HepG2 69 242
mp, RERSMERIT IS, F EARAL R 5T T S
TR L E AR I A 995, EE A akb e,
HBVA LG HaRA, X MmNtk Lk
F 484 m 2]HBYV DNA, HBVA G 31
AL, e A N T A K m 2IHBV6g £ 4) o+ 14
7 HBV cccDNA, HBV & )5 4 X AL, 2 R
4m JRLREL R BB e AZ MHB A ghb 4 R &
ik, MBLAERALCEZRRRZREE, |
5 Z kA 3% 7 £ & PHBsAg A HBeAg
Fri kA WG W9 HepG24m it 45 R 3
S TAPE.

Zib: K 260k A AR n A e
Heszlﬁ'f%%’f‘}iéﬁ %“: iémﬂ@;}*qy/{%}i,ﬁ%l}i Z
AT K & o if P OOHBVR & A R RS, T
B— 3 MARATICHBY £ 3 40 1R 5 fm AL

KERE: ZRIFF R E; AR, JHAE R A R

Woxim, Bk BWE, Bk, XZ2. £NI. SR RRTE
AEARRREIINET. BRELIEHRE 2010; 18(8):
755-760
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LI R i 5 (hepatitis B virus, HBV)E L & 4>
B P S e N 2R R 1R T K ), R 4
R 5% AT o IX, 4 — B A BFHBs A gPH 1
£ 599.09%, A1 ML N B EHB VIS, &
At A YEHB VIS N B 13, H i AT
HBV KL SR TN RA R, (H
Tk = A 3G I B WA AL K R Ah A i 8 3R R 4,
HB V{0 RG )7 3E 18>0 5 i
HB VA A92.2. 1541 il R H FHB VI K35
T AN Ak, ANBETE IHB YV AR5 A 1 b
2R KM cccDNA, 5 AR BEYAFAEIR K
ZEF. NI, AR BRI AR, 6
g F AR KPS HB VIFRE R IMEAR R IR, AHBVIK
Y T 0 M ) R THL I AT A, DL B AR N
N 400 1 i 56 3 1 A2 ok R PR T e 4 it — o
HHMT A

1 #RRSE
1.1 A4 Hep G240 Ml B K 27 H [H g
B IR RO, N AT 40 L B 5 5 B

Bt — A5 A HB VIR M8 F AR 8 3, a2
iHi~ DMEM®; JR%k . HATE PR 73E. HTH:
FREEIME FI Gibeo A 1], 6-3iIEMENS (6-MP).
LIEFER(EMS) FKANE I ASigmai 7],
T HEHDMSO)E FHGibcoA F], T L RHE
1500(PEG)It A &[G A wl, L FE i R4 DNA
FEEEAF £ (TIANamp Micro DNA Kit) 1kt
RAAEACRHE AT A 7], HBV DNAFIHBV
cccDNAJEPY 1Y 5|y i b it 1l g A=) LA A
MR w4, Taqg DNAZE AT, ANTPs. DNA
Marker J RI(TIANGEN) " §h, 4 G A%
L [EPromega /s B 7= i, ML PIAMouse Anti-
HBcAg 3 [E Chemicon’ 7™ i, FITCHRC I
i FITC-conjugated goat anti-mouse IgG(H+L
chain specific)h % [HSouthern Biotechnology
Associates)™ i, B A 2R 035 At O 4255
i, W A FHE ISR A B A .

1.2 7%

1.2.1 HGPRT#k % HepG2 4 it (HGPRT-HepG2) #)
B F A 05 VS IR PRI S O B
KA Hep G241 Jfl, & EMS 0.3 g/LIN 545
FREAERI 16 WG, ek & R4 L 100 mL/Li)$s
FREERTFRT-10 d, SRJ5 B 57 6-MP 0.01 g/LIT)
SEA IR HAEHIA8 hjm & IR A- IILE 50 mL/LIK)
RS A K, BRI AR, RF3 wkZi AT
TN 6-MPH & fifiik.

1.2.2 AJRARMT an e oy o 8 5 359 I8 SCHR[9],
HCH — R HB VI IS8 B3 TR DI BRI
JHNEALZR, 2003 BEAFAE S0 AR A 218, 85 T AF
G N BBRIRIEEAT s an N2, & 85
PR R LR SY 28100 TU/mLAT100 mg/LH
PBSZE MR Ve AT AE 4L SR AR 340, JHFAE]
KPR AT AN (<SS mm?), R EE KR
W VLA P AR P IN NS mLAE450.1 g/L
IV R S5, 37 C 415 min, K75 I B B 1)
EHEBBEAELE S, EE EREELR, BUE
i, BRI AL HAE200 H R _EIFEE, B gR
e, WA B3, BRI T BiS— i D,
500 r/min&/(»5 min, EE 3K, LLFRign . A
N5 A IR IR E R B0 T AR LT, R 25 S
B VL0 5 52 M M 5 R 2T 4 4 i, g 4L T
VT 400 JE P JEF 00 PR R B T A 1 R 3%
HZERFA . WIEH RSB TR, @t W 23tk
BRVLA o A0 A 15 % =90%.

1.2.3 nfL @k 25 5 4w ML 64 7% i ¥fHGPRT-
Hep G24H g A1 S AT 40 16 o1 e 40 e o, o
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O vh A, AR B4R A2 X 10°/mLy 11X
10°/mL, ZERFR R A P 40 B B, 1000 r/min 3
10 min, 30 sWAIAL mL 50% PEGW ", /¢
2 min, 800 r/min.0»5 minFt Bk, Hse4ahs
FRAL R AN, B8 AKEFRIR, 24 hJ5 ITHATE#%
REFRE, 2-3 AR, 2 wk)a A A BRAG R
PG )5 40 AT s e B, B AR REALS 140,
St e s AR K S H TR B 7R 4, 1 wkiE
IR 100 mL/LJG A L7 (W DMEMKE; 7 4
YeRFRE TR

1.2.4 Z& X dm bl J & AR R o A7 R HI e
R G AT AR Ak B 6 H A K g 2R R
HepG24Hfi. HGPRT-HepG24H it A1 4242 41 fifd,
A AR T ML S AN i G e AR AR AR, 3 Sl B L
THEOX 3Rl 4l L IFI204N 73 2441 1) Y (AR 5L

1.2.5 HBV B ¢ ¢ & tm ffL: 28 SZIN 5 BEPCRAG N
[PHBV DNAFHVEILIE CR A 1l AR K255 & BB
B R L M DMEME; F2 R R 1.5 X 10°
5 D1/mL, LAHepG24H fff: A % HE 4t i, 48
20 ffa A H e p G241 J 4 M 22 6 FLAR, A= A< 2 il i
60%FLHR T AN (214 X 10°/4L) T Ua g, AEFL N
N2 mLJp RS AR, 37 C. 50 mL/L CO,%
fF R E2 h, PBSHEAI ISR, e oe 5557
BE, BN URI37 'C . 50 mL/L CO, MR 344
Ak 7 R IT ARV N0 d.

1.2.6 HBV & # )5 4 X tm i 1 B3z 7 Lk ik
HBV DNA##m: MHBVIEYL)G 1K, R
AR I Y AT Al O F He p G240 e, 4 e A
ritt 22 A 4 DN A S AR G 8 UGS I 45 R IR 2%
A AT Hep G241 i ()L 4IDNA, -20 CHififr
5 Ohy e G g G I3 HL 2R AR B IR R AE, MUk
e 5 B3R IFUR WA A2 A 4l M FI H e p G241 L 11
9% BVEW, 1000 r/min0r10 min, BRI
Jo B BZHFE 10 min, 15 000 r/min0>10 min, HX
10 uLAE N 15 PCR N MR . S 3CPCR
For B G I 4N J 5 9% BIE WA & R AAEHBV
DNA, 5% F%|P1-1: 5“TCA CCA TAT TCT
TGG GAA CAA GA-3', P1-2: 5-CGA ACC ACT
GAA CAA ATG GC-3'; P2-1: 5-GGC TCA AGT
TCA GGA ACA GT-3', P2B(B#{HBV DNA i
514): 5-CAG GTT GGT GAG TGA CTG GAG
A-3', P2C(CHYHBV DNA Fii514): 5'-GGT CCT
AGG AAT CCT GAT GTT G-3'. i XPCREZI I
P2 B 4 fF- 22 SO,

1.2.7 B )G 7 5 4l AHBV cccDNA#I M :
1 H 2 A% IR I T A Tk 45 O B s vk G

www.wjgnet.com

HBV cccDNA. fil &4 i 2 K 21 DN A4 HU A )
AR IR G 5 # R 24 A 4l Mo FIH e p G241 L 1)
SEZ4IDNA, 4 AL B L IE R 4IDNA,
2% AL RN L PR K G, {firc DNAZTEAL, M
ccc DN A ] DAHEHT 4% A% BRI 16 7 A M0 AR 45 5¢
S, AR ELAE P CRBIMR My ik £ vE b
#2051 P3-1: 5'-CTG AAT CCC GCG
GAC GAC CC-3', P3-2: 5~ACC CAA GGC ACA
GCT TGG AGG-3'; P4-1: 5'-GTC TGT GCC TTC
TCA TCT GCC-3', P4-2: 5'-AGA TGA TTA GGC
AGA GGT GAA AAA-3'.

1.2.8 WAL & Sk k] B G i dE Ik bk
& P e9HBsAgArHBeAg: A T B 4L 1375 9%
REFR BT e, ARG 284 R I IR SR 24 A 4
M FTHep G241 J ()35 5% E35 ¥, 1 000 r/min&5L»
10 minZBRUTVE, EAFF SR Bk 40 B, $%Roche
ANF FIHBsAg. HBeAgiE AR & i W 5
JRoche Elecsys 20104 [ 3 LA 22 &' G s 73
BT AR AVE AR AT R, v SHL B 2hes il
FEA I COME (CutoffEHFE%L). FTIIRoche /A Al 1]
HBsAg. HBeAgiE fhanill a7 & 1r BH AR 1 A
COI=1.0.

1.2.9 A4 % 9% 32 A m) B 4 U6 2 & 4 i M
HBcAgy & ih: MGG 1R, RIS
FLAN, 40 g/L2 2 HEE (VK T4 °C I 52 4i i
15-20 min, 100 mL/LI¥ 112 M35 £ F130 min, fn
AJi-HBcAg—Hi4 CiEw, “HUMNFITChRICH
Pt IgG, 37 CHFHE30 min, 2GR TE T
MEL 2

2 B8

2.1 I E T AJRARNT 40 L5 HepG2 4m At o 2%
A AT A AR TR D BB A G
MM K2 A0 E, HEHepG4AN NI, FIALACE;
I5, AAR— IR A1 T52-4 d, BVRAFE IR il dkstk
K. FFH B GG BAlr B AR 2 B %A B HepG2
e HGPRT-HepG24H iR 244 40 i 1120143
SO G COARIEAT UL, P g R A2 o33l
51, 53 994<(KEI1). Z4h KW A28 4 i N R
AR 4 5 HGPRT-Hep G240 Jfd I % 451K

22 B JGmie B3t EiE iR PHBV DNA#
- HEA P C RS MK e )5 41 i J 5 77 B ik
I, ARG S (1 28 40K 21 520K 1R 24 A8 40 i Jo 3%
F& VS AT LAY 120 bpHBYV DNAYE Sk
Jr BE(KE2); Tk B A i Hep G2 AR I8 L 5 ANBEAS H
HBV DNA. iXiii HJHB VI #8000 GETS [ SR I Y

Wi £ E

& 6G fm B A R
HepG2.2.15%0 fi.
ABEHLET R
HeGHBV A B 28,
% iXxHBV DNA.
ek a=F i s
& gh A, 12
W THBVA A Z
Wit gmiEg
KR F 7 Xt
N mfe, Ee AT
HBV -4 2 %3
EHR, R
MHBV B &£ &
VB Y 4
#cccDNA, 5%
FHRBEEE
RXKE .
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WA # B 5 1 AREEERE. A
KBS Sk HepG24ifid; B: HGPRT-
Mo de RFEAHA HepG241Ifig; C: F224MM.
BRI mie L
HGPRT-HepG24m

JoL Gk A 1F B —#F
A2 R m Lk, %
kL RE B A
B JEHBV LA
Rizdk, AHBVIZ
AN AT R 49 HU 4]
R — A%
AW TR

6 54 32 1 B 2 HBVRARGIBRIS

7+ LB PAYHBY DNA. 1:
oy FBEbRGE; 20 BEPEXT IR
(ZRF R B IS R HBY
DNA, CH); 3: Y5324
600 [B3EFR L/ETHBV DNA(C
500 Ay 4: FRBYJE AR Ml
300 HBV DNA(CH); 5: AEGL
200 RAUIEFHBY DNA; 6: 4L
JEHepG24llfd HHBV DNA.

AN I HLEENS & BCHBY DNA 2N 31 41
23 BB LR mILPHBY cccDNAR AR 45
A% R T Ak g A B O 5 | A THB VI
ST A“YHBV cccDNAKR IR, MR G 3R
20K, A4 AT LS I 2 HBV ceeD-
NA(K3). 1% 4 i Hep G2 AEHB VI YL J5 ¥ AT
KiHHHBV cccDNA. %45 R RHBVIZ A4
JEJA BN TR EEAE 4N Y BRI, & THBV
cccDNAYE HHBV DNA S Il R S5 (R S HI AR AR .
2.4 RBFJGminyEi Lk PHBsAg#A"HBeAg
g A ISCHE IR L T R AR B B 20 K 1R 4% A8 41
ks 75 R, R AR 2 R AR 4 R
7N MWHBVIEGL G BB 4R, 247841 R AE R824y
WHBsAg, HAKME 42.12 TU/mL, it h93.16
TU/mL(= 124 FAE), MGG 25 SR, A58 41 i
AeFFL i HBeAg, FARME A1.012 S/Co, HiF
fH42.146 S/Co(= 14 BHTE), 1% 40 fuHepG2
R 28 5 I 4).

2.5 B s 2 X tm L MHBCAgH ] 8] % ik
PR MAE S, IG5 25 1R BK G )5 5620
R, AL T A8 43 A% PWHB e A gl 4 BH
PERIA, BOLGLta ) RoRIB MR, x4
HepG2/EHB VIS5 B A H M FIHBc A gl ik
(K5).

318
HBVJE THE FFDNAJG #5 R, HIR G BAT = 1

5 43 2 1

3 HBVEZRGMEAN
HBV cccDNA(294 bpAHBV
CccONARVRF B MY 18R ER).
1 O TREbRGE; 20 BEYG
FMIEH HBY cccDNA;
3: Yy EHepG24HiI - HBV
cccDNA; 4: FRIERGLZAZ i
FHBV cccDNA; 5: ZHIF%
BFIMIETHBY cccDNA.

T 5 S MR R AL SR e 1k, RE U S 1 B4
B LUBE J 5 N KSR 4ok RAHIT I R K 2K 3)
Yol B . AR AR SR T R AR R
BER N B Ry DA B B2 A6 B TE 48 24 55 DN 4 PR
T N T R B R R AR, HAY
S 30U R I A P U, 9 T P AR AR AR,
A DUHE S R . S5 46, HB VAR S 8 W1 -1
HEHHBV(WHV). MHBV(DHBV)% 15 H
SKACHBV (AR SCHIF 722, A2 1% 28 5
HHBVAAE—E Z 7, AREE S RIHB VT
S B e S UL, DRI R X e S A RN
HAWHBVII A BLHHBVAASNK G4
AR 3 A G A SR ACH 4l g (primary human
hepatocytes, PHH)""', #4 i J5ACHT 41 Jitd (primary
tupaia hepatocytes, PTH)FIHepRG4H 2>, {H
% E A LB, PHHSRIE R AR 7s i
(B J, MPTHAASZNHB VIR AR, HepRGHI
Jo 7 B LR R T = DM S O£ 4155 52 wk LA
AR X HBV 1 5 JE 0, (H L R R
Z 9t BLAL 2 A0 B 5 1] 6 HB VI G il R il
BRI T LN . REAE RN IR IR 1 HepG2.2.15
0 M AR A2 AN )T (A AR A )
HBV &I E4 gtk b, A RERIR
HBV FAR G4l A 7, ANRETERCHBYV AR
A T R A O S e cc DNA, 5 8 & Hil KT
CHARGEA AR M2 B HFHBV
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A 100+ B 2.2 B 4 HBVREREBUFANZE MWAFHN
» 90 2 204 HMHBSAGRIHBeAg. A: YA A LA A G147,
2 80+ 2 18 Mo 7e LS HBsAg(=1 IU/mL 7 & FARTE,
Z | = | JobAtt); B: B Rl b DL S ek
= 70 = 16 e S FF A KW
o il—ll g 14 i HBeAg(=1 S/CoyBAlE). R 5
4 E ] < ] " . e
By gl FEEL
.z 40 BE 1.0
g™ =
B 304 & 08,
% 204 0.6+
2 10 = 0.4l

0 rrrr 1 T T 11T T T 02 T T T T T T T T T T T 11

4 6 8 1012 14 16 18 20 4 6 8 1012 14 16 18 20
t/d t/d

TR PRI ASE 2R 1) A7 A 1) S8 PR .

ARSI il B A A B A AT B AR N SR AR 4
Ml 5SHGPRT-HepG24 fiufili &, ZHATIE LT F=
BET 1k AT B RE VLA 31— B 20 2% A8 4h R,
Z T LAk FEHe p G2 4 i A DA 2 At B AT m] AR AR
PE, JF B S VR R 4 &R, B S A H 40 i
HLATRIPRE. A% 2 20 BT IF S 1% 2% A8 40 Ak e
AR 99%, NI A4 il 464, HGPRT-
Hep G241 i A 53 4%, i s mT HE I 12 2% 22 4 Jfd
& NJEACHT 41 s ATHGPRT-Hep G241 g 3L K 41 1)
ARACANM. ZEHBVIEGE SLIGIESE, %4840 Itk xS
MEARIEIHBY HAR K G I K, JF Refe gL 5
JE B R B S, A HB YV S ]
cccDNA, A %HBV DNAFIHB VM8 AT
J5iHBsAg. HBeAgHHBcAg. A, %7448 41 i
PRATVE D HBY H ARG 4 a2, EATHBV
SR A 1 L, BRSO R R .
B e A5 F R o FR R SR B AR AN
JFF 40 1 5 e 8 1 A2 FR R 5T, A AR AMIE 5T
HB VI F ARG LR i R P2 B it 9
&, HurEbs o2 EHB VAR & L (1)
2 fu gAY 23,

ARAC AN Ml il Th BIIRAE D2 PTI9 moR,
O 2408 LA E. 2540/ 1 228 4 e 5 55 140 4%
CANMIAH L, BRAEGOAREH ERSAT 540, 15

www. wjgnet.com

5 HBVERGEIZELERNE
FNLBREPAHBCAG. A: BRGLYH IS
Al (a: MO b: fEkZ); B: ARG
FAZI; C: G HepG24H.

AP KB RXTHB V) 5 257 1
B W ZE N, BT TRATT L ) A 4 Ak H
I I AL A k.

AR 2 /i HHB V7 8 10 AR
A 1 55 Hep G240 M fil & 1 V7 T — K 2% 22 41 i
HepCHLine—4[12], 52 MLEAZ B A8 A0 ik 35
FERIPLE, HTHBVARSMNEGLm AT DL 5E A HE bR
A A A [ 5170 75 1) 52 i (22 HE AP CRAG I, 1%
WA IR A 5 JF RAEATHB VLA 4],
TR A LY DAL [ BRI 1% 2% A2 40 B bk A
A AR HC AR 2R R # Ve R Ay Y 28 L IR
JH 58 S AR AN B G (R BIF 5T, DRI LS9 T B[] BOKS
IR, ARREIEAT ILAR 2 ME I RS, #2 T
KAt Hh PR ZH 4R SR
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