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Establishment of cloned cell line transfected with 1. 1-unit-length HBV genome
Luo Qiang, Su Huaibin, Liang Panpan, Yuan Zuowei, Zhang Wenlu, Huang Ailong, Hu Jieli (Key Laboratory of Molecular
Biology on Infectious Diseases of Ministry of Education, Chongqing Medical University, Chongging, 400016, China)

[ Abstract ]| Objective To construct eukaryotic expression plasmid pneo-CH9/3091 and establish a
HepG2 cell line with stable expression of the plasmid. Methods Neomycin resistance gene (neo) obtained by
PCR was inserted into plasmid pCH9/3091 containing 1. 1-unit-length HBV genome and CMV promoter to con-
struct recombinant plasmid pneo-CH9/3091. The recombinant plasmid, after being verified by enzyme digestion
and sequencing, was transferred into human hepatocarcinoma cell line HepG2 by liposome-mediated transfec-
tion. The transfected HepG2 cells were screened with G418 to obtain positive clones. The expression levels of
HBYV surface antigen (HBsAg) and HBV e antigen ( HBeAg) in the culture supernatant of the monoclonal cells
were measured by ELISA, and HBV particles were detected by PCR. The expression of HBV core protein
(HBcAg) in the cells was analyzed by Western blotting, and HBV DNA replication was checked by Southern
blotting. Results Out of six HepG2 cell lines that had positive expression of HBsAg and HBeAg in the super-
natant, three showed PCR-amplified HBV core gene. Western blot results further showed that HBV core protein
was expressed only in cell line HepG2-H7. HBV DNA replicative intermediates were detected by Southern blot-
ting in cell line HepG2-H7, indicating that HBV genome had been stably integrated into cell line HepG2-H7.
Conclusion Cell line HepG2-H7 with stably integrated HBV genome is established. The cell line can produce
HBV particles continually.
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3.5 G NH C T 92 95 B T B0 P SRR L , 18 1 SR e i
WL RN BN T O
(R & M 202U e A HBV SR HL I i BF 9 32 5|
—EMIBRE . EAR—LL HBV (KA 2 228 vy,
E2: H AT R H F 09 HBV (A S e A5 78 Bt F A e 4
Mk} HepG2.2. 15, pCH9/3091 i 2 1992 4y
i Nassal © PR, FEMQE 1.1 2K
HBV JER FIAMNEE 40156 5 (CMV) B3 7170, A&
5 38 3 #4286 2 1K 3 2% 2 otk 1) 55 41 UKL pneo-
CH9/3091 , % %G 22 % YL 1) J7 i, il i G418 259 i
BE, LA R RN o3 A W2 F Bt A R, s
TR 1 BRI H 2L 77 42 HBV 5 25 UK 19 52 72 41 i
¥k HepG2-H7 , 45 52 v FH FH0 95 75 245 1) 19 i 5 A1 HBV
PR 5T

1 RS 7%

1.1 #H

S5kl peDNA3. 1 1ty H 3¢ [E Invitrogen 23] ; ik pCHI./3091
PR = ZE e R 2= VU B 25 B A R B e R T 9 T 22 i - s g,
Nassal“%%%ﬁ?ﬂ*@@;liep(;z 4L B 35 [E ATCC Hae It
ARSI F AR IR A4 ML  MEM 55323k RE H B A 3£ H
Gibeo 23 1] ; G418 T [ 4 & Merck 43 7] ; GAPDH #i{4& .BCA &
MR & AP EE = R AHE, bt HBe 24000 A P&
Dako A&, ZHi B IgG BB ZHFEHU R 1gG Bhi 34 B
b AL SR A WA BRZA W] 5 Trizol 105, g BT 44 2000 14 H 35
[E Invitrogen 23 7] 3 ZJF R EPLEF e BT E ELISA #0387 &
W B i SOl BHEAE YA R W B (DMSO) 2 56 [
Sigma 23] 77 i ;6 FLAR 24 FLAR (96 FLAR B KGR0 0 295 [ Cost-
ar P2l
1.2 Fi&
12,1 E4 R4 8 T 4 e PCR 4”3 pEGFP-nl s
1% SV40-neo-polyA 1Bz, &t LR iEs 149 5 45| A Sma 1
B A US|k .5’ -TATCCCGGGTTTATGAACAAACGA-
CCCA-3', F Ui 51 ¥ N:. 5'-TATCCCGGGGAGTCCTGAGGCG-
GAAAGA-3', H Sma I E§Y] PCR #lifk =y & 5k pCH9/3091,
FEFYI4lAk 5 1% pCHI/3091 #i ik 5 PCR =¥ T, DNA % £2
[ (TaKaRa) %425 . 4577 Wy % Ak IM109 83z 5 40l i o &
ZR (Amp + ) (1) LB BEIERERE St L, PREE se 1 | 38 i D) 4
FE S DNA T , 52 i D 40 JBTky. pneo-CHI/3091
1.2.2 R NFERBHMANTRLE 6 fLARIEFD HepG2
4l ,20 h J5 R A ¥ A 2 80% A4y, IR JBi 448 2000 ( Invitro-
gen) $4 E 40 KL pneo-CH9/3091 %4 Y 2 6 FLAR HepG2 4fi i
(314L),37 °C,5% CO,EFA T HEFR. )5 6 h Tk 5
10% JiG 4= 15 i) MEM 855 564k 2555 . 24 h 5 et =
3410 em BRI SR I, FE 4 & 1 200 ng/wl G418 [ 40
JIEE SR AR S 3%, 6 2 R 1 IRIG R 152 ~3 HE40E
TV B AR AT D0, () 240 B AT, A PRAR B 22 96 LA, i A LAz P A~

YA, 75 & GA18 AN B 15 F5 W% 5% 1 [R) i, JBCAH B | 3 W
Rl R BT RE RIS 5 40 A K R I, B Al AR R
AR E 24 fLA .6 FLAR LA B 100 ml B5 555, ¥ KGR Tl
1.2.3  FUEMMEHIEIR LIE HBV S5 A6 IS0 pl
A 3 T35 A HBsAb 8¢ HBeAb HiiA 4114 96 FLAR Y, A
50 pl SN ,37 CIE A 30 min, FHUEMIR S B UES 5 IRA
PRSI 582 TR UM AR R A I B 4% 50 pl, 37 CHFE
15 min, JIA C RN SO wl, FHREFRCEEHOSHE o

1.2.4  FOE AOBEAREE S 1 I5 R o 34 THORE 04 RS B2l
AR EIERAER AR 4T PCR &1, LUK I 40 . F 3 = 45 A ik
BEWURL, LA pCHO/3091 Bkz Jy B 14X i, HepG2 4HARLAY 5% |
T BIMEXS BR at BR WS 1 K/ 250 bp (1 HBe ¢
B, BUF5149 8 5'-AACGCTAGCTTGCCCAAGGTCTTAC-3', R iif
514 k. 5'-ATTAAGCTTGCTTGGAGGCTTGAAC-3', PCR [ Jif
1A Z 4% . PCR buffer (with Mg®*) 2.5 pl,dNTP (2.5 mmol/L
each) 2 wl, L NUF514 (20 pmol/L) £ 1 wl, primerstar Tag
GG plo SN Z& Py FUEHE 94 °C 5 ming Z8HE 94 °C 30 s,1B
& 57 C 30 s, 4EA{1 72 °C 30 5,30 4G, #EK 72 °C,10 min,
PG R 1% ARG B IR EEIE , & EB G4 )5 B R
[NEUE-S  ILRER

1.2.5 R 4 M pRAZ O 2 1 sz JH RIPA it 2L i
(IRA 1% PMSF) 43 51| £2 20 A S 2R (1 5, 7 1 o s RV
80 pg H i LT 12% SDS-PAGE %, Hi ik , 48 J5 H PVDF T
250 mA HL¥% 50 min, W5 5%, PVDE 5 £ T (5% il
Yikr,0. 1% nt i 20, TAEH] TBST) £ 14 2 h, MR4EE K/
UL, K B85 343 51 T 4 °C & St HBe 24T FIGAPDH
Pilkid A, TAER TBST(0. 1% i3 20, T4 F TBS) e 3 ¥k
(5 min/¥R) J , 43 BB TRV & — PP 1eG SBbTA — i
PR 1gG BT 1 h, FRRUERE AT ECL REAKR R
1.2.6  Fed 2 Ak M A% COABURE RIS FE (R 20 HBY DNA Z 38
ORI 40 P %0 BB HBY DNA $82 B FH 40 i 2 A%
(10 mmol/L Tris-HC1 8.0,1 mmol/L. EDTA ,1% NP-40,50 mmol/L
NaCl,8% JiHH ) 2LH AN, 12 000 x g B0 2 min, Y4 B3, 98
Jri 1 35% 1) PEG8000 YL IE i REA% LKL, 4 C 12 000 x g L
10 min J5 572 174, JH DNase I (TaKaRa) JHAbUTTE 111958 &4
JFHE,37 CHFF 4 h, Proteinase K( Promega) 45 Cilfkidk., &
2 REYA AR, ToK S REDTIE, 75% LRG3 21
HBV DNA AT 8 wl #B4li/k #, HBV DNA H Southern blot #;
M, BAAERAE D B W SCRR (6], BT I & o 3t & = i Al
57 & (Roche )

00 L P e DAY B 2 ] Wizard ® 6 PR 21 DNA 463056 £
(Promega ) SR P EE PRI ZH DNA  BEAESFR ™ R BT 10 24T,
$RECEN N 3 432y 20 g BEIFIZH DNA J3 302 LT 3 ARG VI Ab 2 .
(DEcoR ,Hind ll ; @Sal 1 , Hind Il 1 EcoR 1 ;@ Sal 1 , Hind1l
Bk pCH9/3091 7 Sal 1 #1 EcoR 1 BiANEEI &, A & Hind
WAGEYI 53 . UM AR HepG2 K 2H & A Hind Nl BEYIN 51, N
% Sal 1 Fll EcoR 1 BBV 7 5. FI 6 3 PCR ali b ik 5 £
(Roche) glifb BV 7= 41 )5 FH 8wl #B4ti/K € %%, /E Southern blot
Lioalll8
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%1 HBV 2EHMAK 75 HBsAg HBeAg 4>iih [ D(450), % +5)
2 HR A % HBsA HBeA.
2 R SAZ CAZ
. HepG2-Al 1.552 +0.062 0.873 0. 040
2.1 TARARHME "
) DEGFP-nl bk PR 55 SVAO-neo-polyA 3£ [ & Bt HepG2-Ad 0.871 +0.033 0.132 £0.073
W " T THeoTpOy R A o HepG2-B6 0.538 £0.027 0.428 £0.026
PCR J=¥) 2 1% S Re WEERS R UK 5307 5 , Bt R/NA 1 470 bp, HepG2-Cl 0.410 £0.032 0,162 £0. 046
H}Jﬁ\%qj(d\*ﬁ?%,ﬂ@ 1A, %Eﬂ%?@%@ﬁ@]ﬁﬂ'ﬂ SV40-neo- HepG2-H7 0.895 +0.018 0.139 +0.021
polyA K&K A B i 4 J7 4 A B g U 4l Ak )5 1) pCHO/3091 HepG2-M11 1.086 £0.054 0.183 £0.019
Hlk 1A Smal FEREA & . H4L TR pneo-CHI/3091 F] Smal W% AR 0.055 +0. 009 0.050 £0.010
AT 5 28BS S F Tk TT W24 1 470 bp 116 000 bp b4 i ayid 3.378 £0.050 3.340 £0.047

WG A5, 5 OB AT, WL 1B, J5 42 DNA il J71E 5 SV40-
neo-polyA &P Bt € 1E [ 4 A FORE pCHO/3091 o il T H Y
J Bt A SERE Y SV40 i B F A polyA Fr B, i 21 Ok
pneo-CHI/3091 BEFRIAF TG R BT

1 M

1 470 bp— 1 489 bp
<925 bp

7 743 bp—

6 223 bp— <6 000 bp

2 000 bp— 11 470 bp

1 000 bp—

A:pEGFP-nl /& # £ PCR 4 % neo # B M: \-EcoT14 1 4% 4
1:PCR% % ; B:pneo-CH9/3091 i #:% Sma | Bidn% & M1:DNA
#=4£ (DL 2000) ; M2: N-EcoT14 147485 1,2: & 40 i 45 pneo-CH9/
3091 £Epbnz R

1 AR pneo-CHI/3091 HyHE

2.2 FEmiakkey bR

2.2.1 REMMER LI HBV filR Rk n 4 E JH G418 24
Wk e e 4 S, K R AR ] DL A v B R RS 3R R IO 1
20 Kz HBsAg Al HBeAg (W3RN M. ELISA 55 7w, 41
il ¥k HepG2-Al, HepG2-A4 | HepG2-B6 ., HepG2-Cl1 . HepG2-H7 |
HepG2-H11 Fi% HBsAg 5 HBeAg Ik, A TN HE LA
HBV F: KA ATREMEROR , BeRIX 6 BRAEIAR S KIGFR (£ 1),
2.2.2 FREAMMER EIER RO R4 I N A0 R R A B 4
Bro WCRAEMIE SR B, 435I A PCR 4731 HBV C IX 5 B (&
2),Hd 3 B4 HepG2-A4 . HepG2-H7 .HepG2-H11 |5 hnf
P44t HBV C X250 bp K/ R B, 387K A BEAT 995 2 UKL 1)
Gy o BEJE 3 B4R B HepG2-A4  HepG2-H7 . HepG2-HI1 41 ig
BRI, 53 3R B HepG2 240 Jifd 1) S5 25 11 B 1 X5 B, Western
blot Kl % B8 HepG2-H7 4Rk A 21 x 10° 4b A WA 8 A 4% 52 4%
5 T HepG2-A4  HepG2-H11 J% HepG2 ZH 3 7E 21 x 10° kb T
ZRAESE R B B A I RIA (K 3)

a: AR AT, T 2 45 T IR D(450) w918, 2 R Ik

M 1

2 3 4 5 6 7 8 9

250 bp—
100 bp—

<250 bp

M:DNA 4 (DL 2000) ;1 ~7: HepG2. 2. 1. 5, HepG2-A4 , HepG2-
Al, HepG2-B6, HepG2-H11, HepG2-Cl, HepG2-H7 #m it L% % ;
8.:pCHI9/3091 Jii#i; 9: HepG2 4m it L ik ik

2 PCRy MMM EEF CRAK

21x10*— «<—HBec

)

—
&)
w
~

1 ~4. HepG2-H11 ,HepG2-H7 \HepG2-A4 HepG2 %m it %% &
&3 HepG2-H11 HepG2-H7 HepG2-A4 4 % HBV %0 FE BB

2.2.3 RN KR P9 N 41 HBY DNA B A K 0 BikE
HBV DNA & Hil AR5 e A0Mkk HepG2-H7 FEH A2
TERFE B IEELE , P A2 AS 2 450 . BAR A b ek )
Wi 258 5 B 44 28 iy B0 B S B, {EJE 3 A DA e B HBY
B B O R E A 5] HepG2-HT AR EEE A (K 4) , 53
A1, Southern blot A6l H 41 il P 55 4% 0> 50k HBYV DNA %2 4 o
(B AETE , IFSE T 40 i bk HepG2-H7 41 i 37 35 HBV DNA ()
Sl

1 2 3 4 5 M

RC—1

ds-T—

SST> 8

M:HBV DNA #7:ft; 1:HepG2 4a i, 1 5% % B4 HBV DNA ;2 HepG2-
H7 #m it W 9% % B4 HBV DNA; 3 ~5; HepG2-H7 aa i W A W 4a 2
) 64 Bl b 4L 32 )5 44 69 DNA

4 HepG2-H7 4B % HBV £ il 94
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3 itie

I SR EAT A 1 i B GE  DL Br e
SR A E TR T DL SR X 2 AT S8 0 B R AL
HFIBCR BE 1R YT B SERIT I i 75 22 19 S 30 A5 R i 450
KL, —E 5 AR GAT s, a0 SRR A
FHTRREEIESE  (E2 B T HARFR K, A% & 5t A iF 1R
PRAEBREE , B R PR R HoAt 3 Pk %
W bk L S 45 RIS S — s (R 5 A
FoRGMEAN S M AN RESE 23R HBY IR 4 R .

VT LA HBV JEe () 7R S 41 B AR R ok s 52 fifF 52
HHE PR, HepG2.2.15 4ijuAE R E NS N HBY 42
FEHRE RN R, B8 HBV [ 5 i, 43 b Jlk e
PR EE UKL, (HHE A1) HBV DNA iy MR 3 7
JA SRR 2H RNA (pgRNA) % 5%, &2 i 5 ) 2K T —
L IR e A8k B4 R BT, BT A SRk K T RE AR .
AH5E T S pCHO/3091 vt j& Al & Sal T F1 Sma 1
TERENT Y 1.1 f5AR 4K HBV BE[ B ek ok, 1%
ki 7 51 L) CMV g 8h 7 5% 5% 16 R 5, i HBV
pgRNA 7%= A4 T8RRI 3711 pE A F) T2
f= HBV DNA 52 il 5%, [F#; CMV 538 (1% )5 3l 1
PE R I 40 R e R, B vT B 5 HBV DNA &2 il
AR BRI A A

AR5 38 1 #4 T4 R pneo-CH9/3091 i HfiE
TR B R PUbE, AR5 K 0 AL R AR B Y B
HepG2 4iiffi r, 76 G418 245 W4 HI T i 346 FH 1 s Bt
T E 2 TR A AT ER AL, BORG Ge iE e B T
AR ML A S A2 v R A
PETRNAh R EAmE RPN, AR EA
BT R PUIERL RIS 2> HBV JEN F Be, X sl ke 1
J At 4 40 ff B HepG2-Cl1 ., HepG2-Al., HepG2-B6 .
HepG2-H11 HepG2-A4 ifi 3 ELISA 6 5% FH M 19
HBsAg 1 HBeAg, PCR ™ 14 1! 41 Jifd #% HepG2-H11 .
HepG2-A4 4l I 3&W HBV C X Bt , {H 22557 West-
ern blot JESCE I IFEARIRA TR MMM B i e B 44
Mk, ARAESCHR (4 - 5,12 - 13 J 4, Hfml— Bk e
UL AR, A LR TR AR — T 5
T ARSI - B O R O () BE M SR, A RE A E
FHARL ) 20 LR 7Y

ARSI R 3 AR 0 4N i Bk HepG2-HT 1] L™=
A HBV DNA % a4k ( RC .ds-L F1 ssDNAM) | [
i, 3 3o 6 HepG2-H7 41 g 35 DA 41 328 17 A [R] %) il B Ak
P, HBV #4117 Southern blot K|, 2442 ) (1) %
LB HepG2-H7 4 g vh HBV LR E L e %5 3|
YHMIRRIE R AL rh , AR FRATTIF A 15 HepG2. 2. 15 4

Ji—HEIEE ] HBY SR LR $5 DAL . HepG2-H7
AR AR E VERI RS A AU 3R | AR IR 25
S HBV DNA &2 il 7K 7 ¥ Jo W] f b . A 40 e bk
HepG2-H7 ) i I8 Ef o FATBE— 05 HBV #y
PRI T TR L R A g AR — A R
U SRR

S Xk
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