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i3k B-N N BRI RERFZE ™ HBV 1 HepG2. 2. 15 At L 37 W b il & 2 BT 999 5 A< 572( hepatitis B virus envelope, HBVE ),
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Targeting efficiency of hepatitis B virus envelope as a gene transfer vector on
liver cancer cells
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[ Abstract] Objective: To observe the transfection efficacy and targeting efficiency of hepatitis B virus envelope
(HBVE ) as a gene transfer vector for liver cancer cells. Methods: HBVE was obtained from the supernatant of
HepG2.2. 15 cells with a PEG8000 system and B-propiolactone. The pIRS2-EGFP was packed with HBVE to obtain
HBVE-GFP and was packed with liposome to obtain Liposome-GFP. HBVE-GFP and Liposome-GFP were used to transfect
human hepatoblastoma cell line HepG 2 to study the transfection efficiency. HepG 2, A 549, Hela and FB cells were
transfected with HBVE-GFP to appraise the targeting ability of HBVE-GFP. GFP protein expression was observed under a
fluorescent microscope and the ratio of GFP positive cells was determined by flow cytometry. Results: ( 1 ) Transfection
efficiency: The GFP protein was observed in both the liposome group and the HBVE group under the fluorescent micro-
scope; the fluorescent intensity in the HBVE group was 34 times that of liposome group as determined by flow cytometry
( P <0.01). The transfection rate of liposome group was ( 49.97 +2.37 )% and was ( 70.65 +3.15 )% in HBVE group.
(2 ) Targeting ability: The GFP was observed in all the 4 types of cells under the fluorescent microscope; the fluorescent
intensity of the HBVE group was 2-3 times those of the other 3 groups ( P <0.01 ). The transfection rate of HepG2 group
was (71.35 £0.03 )% , significantly higher than those of the other 3 groups( P <0.01 ). Conclusion: HBVE as a gene

transfer vector has a satisfactory transfection efficacy and targeting ability for liver cancer cells.
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JIF2 0 96 4 0 Ak HepG2 4 M . A i gt 987 40 i bk
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PEHGAF &I T Promega 2] o ARMEAR A LHE 1A A
K H&Y &Y wl. B-INABEFT EM I H SIGMA
NH]. PEG 8 000 1 A Ae LAY T A2 F]. DOTAP
Liposomal Transfection Reagent ¥ H 7 & ROCHE 2
Al, HepG2.2. 15 7£%5 10 % M4 17 1) DMEM £
Wb, T 37 C 5% CO, JMIFIERE TR 5%,
1.2 HBVE #93k 4%

HepG2. 2. 15 20 il 5 3% WK b VF 248 v 325 .0
(110 000 x g,20 min )55 PEG 8 000 1A it & i
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PINEEC0.007 5% ~0.001 0% )F#fi#% HBV ¥ 48 W
Hif HBV DNA B 5% 4% 19 40 il DNA, IF = 3 5 0
(18500 x g,15 min )13 %] HBVE, #! HBVE & IF7E
40 wl 89 TE WP . SR ELISA 35460 2, % #F
495 1% HBsAg .HBeAg .PreS, , & JH PCR ¥4 HBV
DNA M4 3415 00, F 43606 BETHll & HBV M4
FEE IV, SDS-PAGE il 5 25 (1 & i, A G FL B
HEFTIE A2 SR

1.3 HBVE ZJ§ fifk €% pIRES,-EGFP

1.3.1 HBVE 4 % pIRES,-EGFP 20 pl i HBVE
BIFWS 8 wl 1Y pIRES,-EGFP & 5 pl 4 Triton-100
RE. REWTE4 CHMTLLII8 500 x g L 15
min, 15 3| LB R REAR T G EIOLEAE EY)
HBVE-GFP. #RJ5 H 1 ml (3P A= FEER 7K BSS wiisk
FORUTTER) 3 UK, LA K BRI 7 R4 1 DNA,
WAk K H 5 H & A% HBVE-GFP 7£ 300 pl i)
PBS R HETE TE 4 °C 5 FAEE e

1.3.2 JgJi{k4 % pIRES,-EGFP £ 1 ml JIfLiE
DMEM $5 32 H 5 B ok DNAC 8 wl ), Lk 100 t/min
BEs%E 1 s; FEIANE TR 20 wl, LA 100 +/min JiEF%
1 s % FALE 5 ~ 10 min, ffi DNA 454 78 5 A
3k Liposome-GFP. FH 43 )6t B 32 43 1) K6 I
HBVE-GFP . Liposome-GFP A%

1.4 HBVE #5320 & B 3 Yo o) 69 45 ]

FH HBVE-GFP( HBVE-GFP 41 ) L4 B A kg %) FRF)
Liposome-GFP ( Liposome-GFP £ )¥% %% HepG2 Al
HBVE %% L%k %, J] HBVE-GFP %% 4% HepG2 41l Jfl
( HepG2 4 ) KA A%t BE ) AS49 ZHAE( A549 21 ) .He-
La Zfiffi( HeLa 2 ) .FB 4fiJfi( FB 41 )>k4:{ HBVE #
it kS R IR e di it AP 98 48 h )
UL YL A T i s R RS IR IR R =2
MUASGHATHE AN M85, B R A 09 29 G- 5 AR XS
HR A M 5 S CAEARRRAR BRI XD B
1.5 %itsam

Joi 41 SPSS11. 0 Gt i A X AR O Ek 48 47 i 57
FEAS e ke BAELL v £5 TR
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2.1 RAZHAIE HBVE-GFP & Liposome-GFP
B A mIn)E ke R AZR AR

PN TSR] UL, 76 HepG2 40 i v ¥4 7]
DLk H %35 , HBVE-GFP 414 Liposome-
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GFP HE A Wik vt . £ 4 HBVE-GFP #%

L&A G IR H HepG2 HHHADL 3 20 A

YLJ5 Y HepG2 \A549 \HeLa .FB 55 4 Fp4fiffirh, ] A HRAYTOEIREC B 1),

E1 HBVE-GFP J Liposome-GFP ¥ /5 &R B0 X EANRIA( X EME, x200)
Fig. 1 GFP expression in all cells transfected with HBVE-GFP or Liposome-GFP ( fluorescence microscopy, x200 )
Al: HepG2, transfected with HBVE-GFP; A2: HepG2, transfected with Liposome-GFP; B: HepG2, transfected with HBVE-GFP;
C: A549, transfected with HBVE-GFP; D: Hela, transfected with HBVE-GFP; E: FB, transfected with HBVE-GFP

2.2 HBVE-GFP #: s 5 &% X & Gty Rk

T2 A A ASOAG I 25 SR Sk s, £ TR Bl 40 i HepG2
o, HBVE-GFP 21 3% ik 4% (8,5 ' £ 11 1Y 5 B RN IR
Y1 & T Liposome-GFP ZH( & 1,P <0.01 ); £
HBVE-GFP X} Z F 4 Jfl B 4 i, HepG2 2H Rk &k (4
PENCER A i B 0K e 35 T oAt 3 4 3% 2,
P<0.01),

£ 1 HBVE-GFP.Liposome-GFP ¥
HepG2 HfIfE & BRATEAMNRIE
Tab.1 GFP expression in HepG2 cells transfected
with HBVE-GFP or Liposome-GFP

Transfective rate Fluorescent
Groups
(%) intensity
HBVE-GFP 70.65 +3.15" " 97.65 +0.78" "
Liposome-GFP 49.97 £2.37 26.25 +£0.51

" *P<0.01 vs Liposome-GFP group

3 it i
TR TEVE TP = il HBV AR AT |
AN TSR 1 PreS,( 21 ~47 X Bt ) 5 40 i fi ¢

A9 HBYV 32 1K, 40 5 [ duck carboxypeptidase D
( DCPD ) \HBV-binding protein( HBV-BP ) M} i 1

HE RS it B e 2 7 NG A, ad ik
VEFL SE A4, HBVE 54 HBV W 4 1 4
KAEH M PreS, , ¥ HBVE 1k MRS ) 4 11 32 R 5%
B R fE#Ie L B AT

%2 HBVE-GFP ®{SHMAMREHNEETLEARIE
Tab.2 GFP expression in HepG2, A549, HeLa and FB
cells transfected with HBVE-GFP

Transfective rate Fluorescent
Groups . .
(%) intensity
Hep G2 71.35+£0.03"" 88.06 +0.74™ "
A549 35.91 +0.07 25.60 £0.26
HelLa 37.02 +0.22 27.51 £0.05
FB 32.28 +0.11 26.32 £0.53

" P<0.01 vs A549, HelLa or FB group

RTIIRESE SR F PEG 8 000 5 8 BS Ok 4 12
B-TNME L I HepG2. 2. 15 4 g % HBVE, £
PCR LK HBV DNA i B M:, B B8 %8 ] UL TG i
TEUE Yy ) BRIE 25 0 UKL, ELISA 5 A6 ) HiE 52
HBVE BEMEHEE R B 5 R M8 T 5. w12b
Y AW R ReE (1) Irig g HBVE 28 ELISA
2 R IKIE S AR SE E R B Pre S, BB 5T
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SEFIL SR H W A B JE T A v 5 AR (R AL
2+ R A ), B ASAETE HBY [ 3 & i [a) 81, i
HAE A I AL 3R LA T e 4Pk (3 ) LB
W % BLS5 300 bp Y pIRES,-EGFP B fi% 41 25 A
HBVE 1, JESC HBVE HA B m#m A a. (4)
HBVE-GFP BN A R TE HepG2 4l 215
BT A2 Nl 04 F AR U0 1) HEF T
HCAZEAR/MA . H 20 tH42 70 AR TFIRAE M 254 25
PRI LASKE , oh T i) 4 17 B X AL TG 2 | TG fie i
T S o S BRI [ e 5 o T A A2 T O R
K7 DNA fuf 7 HL , 25 5 55 ar 1 L AR 2R R AR 40 1 H o
R ) RAE A R Bl Ttk DNA 659, Gers-
hon' ' 1993 4E i I f B4 R 9E T2 S
BURIAN , B Wl Bk DNA 52581 HUIE e ma) k17
it MEA P e BER, RIB RN A S
DNA F 87 24 [R] B & A=, e 2008 i N B A1 DNA 1Y
H45Y . HBVE Z5H R B i Bk S A i
G, AR FHALE] 5 e B AR S A  AS S 56 10 FH AR
LA pIRES2-EGFP JFRL 4% e 3 Hep G2 401,
JIR T A (14 55 e 58 2R o 49. 97% , 5 SCHK i T 1Y
50% ~60% He A —2*, Al HBVE 0% pIRES,-
EGFP [5G4 Y% Hep G2 4HHi, 5% e 0% 0 70. 65% |, hik
i T IR AR ZH( P <0.01 ). 286 B IR A
K it A M ARG I 25 5 v] UL, FLe 5 B 5 1 AR
PRXTREZH( P <0.01 ), % Jusb A B S AL TR oA .

JSRE T 1 2 e 7 i) e V] 7 i v 2 114 )
WA AN BRI 1] 5 PR A 9 S i R X — i) A
AT g 42 1 AR HF 58 R A HBVE-GFP 5% 4t
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Hep G2 #ifflf5 , GEIOGE A M RBBOR B Em T
20 REANH , 2B HBVE A5 R 2 A 9 240 i LA
R AER A PE, &1 P A1.B ¥k HBVE — GFP %%
YLl Hep G2 4, {H 2% (00 G HR 1 10 38 35 1 FE Wi
S, BB T Y 0 40 it A R [ B F 4t R
g,

ARSITE G O R 9 BEAK 7% HBVE 11
FERl L WS R A AR HepG 2 9 %% YL UR ik
F0 T R T A, HORA AT R R )k, 4R OR
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