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Abstract

AIM: Single chain fragment variable (ScFv) antibody was
the smallest fragment of antibody containing antigen
binding domain, which could come into cell easily and had
less immunogenicity. In order to study the inhibitory effect
on hepatitis B virus of HBcAg ScFv, HBcAg ScFv gene was
transferred and expressed in 2.2.15 cell. Meanwhile, the
inhibition of HBsAg and HBeAg was investigated.

METHODS: HBcAg ScFv gene was screened and identified
from a semi-synthetic phage library by phage display
technique and amplified and cloned into the retroviral
vector pLXSN. The reconstructed plasmid pLXSN-HBcAg
ScFv was transfected into PA317 cells and infected 2.2.15
cells by using the supernatant containing the pseudovirus.
Then, HBsAg and HBeAg were detected by ELISA and
the density of HBV DNA was tested by quantitative
determination.

RESULTS: The specific HBcAg ScFv was screened by phage
display technique. Then it was amplified and cloned into

retroviral vector pLXSN, and transfected into PA317 cell.
HBcAg ScFv pseudovirus contained in the supernatant of
transfected PA317 cells were identified by RT-PCR. When
the HBcAg ScFv pseudovirus were infected into 2.2.15
cells and incubated for 3, 5, 7, 14 days, the P/N value of
HBsAg and HBeAg were decreased gradually and turned
to negative at day 14. The density of HBV DNA had not
changed apparently.

CONCLUSIONS: The results indicated that HBcAg ScFv
gene expressed in 2.2.15 cells can inhibit the expression
of HBV significantly and it may be a potential candidate for
gene therapy against HBV infection.
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B8 . W CRNF R A O IUR (HBcAg) N TRHEEDT
& (ScFv) diififs i S bt CRUAF 9 9 7 (HBV) SRR T Y
fEM .

T35« PHWE B A K R R B AR T ek Sk ) HBcAg AR
AIAE X LR G, RO EE R B (PCR) 4 fndk I E 4 #
RSy HBcAg Mg bifk LR, I # %Kik HBcAg
ScEv £k R ) 56 21 3 %% 5% 9 B3 3 Ak pLXSN-HBcAg, #54:
PA317 4ififs, 3% 5% PCR(RT-PCR) J5 #: 96 3iF 40 i 8% 3¢
W _EiES W IR RS B Bk p HBcAg ScFv ik, FHE
I B ORI 2.2 15 40, G S0 A2 W B 3: (ELISA) #:
W -7 HBsAg #1 HBeAg, E&#1 HBV DNA.

YR . I HBcAg ScFv, PCR #-#4H 750bp iy
AR, ¥ HBcAg ScFv B PH 1 s s TR ik, #%
e PA317 40 f, e B AT & HBcAg ScFv &%
BB, & 2.2 154558 3. 5. 7. 14
K, HBsAg, HBeAg % TF%, #| 14d if HBsAg ©48
JIBATE, DNA g 246 ciH B2t .

2518 : HBcAg ScFv eI HAE 1 75 sk sl ik i 3Rk
A HBsAg, HBeAg FiEM1ER .
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H 20-40% HIFRFABRCE, RETPEAUHT HBV
HGTT 7Yk, ©ORCR 24T BE AR T g s, 10 4R
R KRR MR A TR FE TR R, A& A
R B NIRRT, T8 BYH0hs 25 25 ) i ik
75 T B R R g Y A S i e A
TR P T e B AR I 115 81 4 -9 HBcAg ScFv,
— 5 B R 7 V58 0 %8 1) HBcAg ScFv 724
MR AR O, UESEH A #I ) HBsAg #1 HBeAg
FIVER, BEBCA#IRPT HBV 254 .

1 MRR0T5E

1.1 M CBFRWE (HBY) ZOPREAWT
Virostat A fls KIGFH B DHS o . N W R $1 14 ST
2, M13KO07 #iBIWEREAN] T Pharmacia 2 5&); Taq
DNA &, T4 DNA ##H. Sfil, Notl, EcoRI
F1 Xhol Wy F Takara 4= ¥ 2\ @] sDNA 37 5 475 1] i
R &, Wizard fiki DNA 2B 4L 7] & . RNA
2B # &, RT-PCR iR # &. IPTG, X-B-Gal
J2 pGEM-T #; {& I T- Promega /A H; PA317 41y,
2.2.15 4 T b E Bl B i AR AR i s R I
fi 4 I 3% . Lipofectin ™ #% Y¢ i 7] & . DMEM %%
FRE, ZH IR (DMSO), G418 t4 T Gibco 2 s
HBsAg, HBeAg RGeS T 5 14
AREWRAT: 516 S DNA R i FitE A8
BARARAT5ER; HAbAALAFIE B Sigma A1 .
1.2 7% HBcAg ScFv [k J 2 15 2R F W B 1
FHBRTEA, NEAMN HBV Z.0E A N EHEH
JE, AW B AR B BE T AR X BT AR PE 20t 5 58 “ R I
-PEE - P AR, RISPURSE G TERRAY
SR EEAZ O R BAEE T A4S XK ScFv F
Er i, FENHH AT DNA 551 % G i e o
MG TR A 7 BH P 5 [ R R BRI N T ScFv B B
PHENT # 44 it ki % b K B #F 1 HB2151, PTG i
FRIE OB A% 0 H AR R BREE T AR XL
&, ELISA F1 Western blot ¥ I 3 47 J& 45 & 4 55
P " HBcAg ScFv JE [ B4 48 K 5 % 05 2 4 M4 1)
#4772 PA_F ik pHENT #i f& H1#9 HBcAg ScFv i
M4 PCR 9734, TE4m A5 XX _L AT e o 3l it
B ERZERG1Y (0l 57 -GAA TTC ATG
GCC CAG GTG CAG CTC GT-3’, p2 5° -CTC
GAG CTA TGC GGC ACG CGG TTC CA-3
T, 5IWIRy 3. 57 s BN EcoR1 Al Xhol i)
{75 . 7E 0.5mL 1% Eppendorf & KA 17.3 1
LK, 2.5uL i 10x ki (4 20mmol - L
MgCl,). 2ul 2mmol - L dANTP, 1pul 12.5u
mmol - L' P, 1pl 12.5ummol - L-' P2, 1ul pCP10
ki, 0.2ul Tag DNA B4/ (5x10°U - L) . A

PE9600 PCR Y rfrd 4 . 4" # 4 f4F. 94°C A5 4 90s, 58
C 3B k 60s, 72°C FEf#H 90s, &I 30 KI5, 72°C 1%
T 10min. 10g - L™ Byl B B 5 Jig FL 3k 56 58 97 14 25 3R
Ja Vi B B A el . BRI PCR M. P24 5
PGEM-T #{&k# 8:1 1R &, 7E 16CH T4 DNA %
g1, Bl IS A A F AL 5 5 il 2% 1 K I
P DHS o BS540, FEfiA S ERAA - B -D- 2
FLWEFF (IPTG) K 5- 1% -4 & -3 W] g - B -D- 2 Lk
T (X- B -Gal) B2 F PUARIE s b P i B3R T I A
TERE, BRI A T R I AR A TR IUTURL DNA
TGV % E M, EB] HBcAg ScFv B B4k e
FEdE T # Ak, &% DNA WFXEE . REUZEK, 5
#5 /& pLXSN — [@] H] EcoRI }% Xhol E§¥7], M _Fik
AH A 04 7 ¥E 1832 3] pLXSN #h ik v, &4k 53 F T
SN VAR EE R B T AR b 0 3% BE M B U, SR EBUTURL
DNA, WEEY] & PCR % & 5559 PA317 4, 4
1A T 5ug # pLX SN-HBcAg ScFv Jiz #i fill 10
ul [y Lipofectin ™ g Jfi &, pLXSN JEki 5ug Fl
Lipofectin *™ Jg & 10 n 1 IR & )5 (BN IR ) 3B
A ERIEE 20min 5 IAREFRILG, R HH 1:10 /%
£, 132 VG B IS G418 380 u g /ml I 4 4 vk i
FEFETEVE UM VI . 14d I ERAR AN PH M 40 i 7
Ve, DB . IR R, RIS
RNA, ¥ cDNA, 4EH HBcAg ScFv 1y4h5]
¥ (pl,p2) 94C 1min 30s, 58T 50s, 72°C lmin
30s, PCR ¥4 30 MG, SAELAYT G 1 ulh
i, FMNEIY (3 5 -GGG ATG GAT CAA CGC
TGG CA-3’ p4 5’ -GCC CCA GTG ATG GTC
AAG GA-3> , nt 150-671)PCR ¥ 4 30 4~ 1§ £,
1% FA) B R AR a1 LK 25 5 3 w0 B4 B 2 R
Hi& 4 HBcAg ScFv HEZk 4 1 2.2.15 41
B LA 1 x 10° AT A0 RS 2004, 3 7ml 5 PA317
Prik g ss IR B ARSI P R 95 2.2.15 41,
552 KA 584> DMEM K35 k5595, LAESS 3. 5.
T RIBOTUEE, 557 RIEM, 2 14d FRUE—R b
W, dh4w, 20 CRERI Y. 2.2.15 418 B
HBsAg. HBeAg #1 HBV DNA A& 5% | HBsAg
Fl HBeAg B Ik % 352 (ELISA) Wl &2 i &, P/N{H
SRR E A x20.HBV DNA HH I BERFRZAE =B
E T PCR AN & e, BVES il 153617 .

2 R

2.1 HBcAg ScFv &9 0 i FH W B 44 B 14 B /s R
i I 9% % HBcAg ScFv, £: SDS-PAGE Hi jk %
B, HB2151 H3%i5 1) HBcAg A% ScFv 4; &
20128000, HEEIETERISERF, ZIUEEA KR
FRIL B 45 i MR e .
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2.2 AR HBcAg ScPv i# 45 Fm B ARy M A £
Ak ik F PCR B¥E, £ HBcAg ScFv W%
11519 M pHENI-HBcAg ScFv #k{& b4 35 H H 4
FH R B 750bp, SR J54535IH EcoR1 #1 Xhol XLH)
PR F ol S FE 3 4 pLXSN, T4 DNA H#8%
Fitf 142, BIAL E A FE 5 HBcAg ScFv [ il i 4 5%
WA (DLXSN-HBcAg ScEv)( & 1). F EcoRI #l
Xhol WREFY)4EE, UESLERE R (& 2). A Lipofectin
WO EEYL PASLT AL, G418 ik, ik H Bk BTIE4N
Fil%, FEN RT-PCR PRy 38 59 Fr 641
457bp KB, UEBABTHELN A i B3 R B wE R

A HBcAg ScFv IRk (& 3).

Sacll
(5855) Sac|

Sac|
(3164) 'A;‘D'f,,,l

K1 HBcAg ScFv 2R FmEH & (PLXSN-HBcAg ScFv)

7500bp—
5000bp—

750bp—>

1.DNAmarker 2. 3. sZB&G4H
K 2 HBcAg ScFv EcoRI A Xhol W EgH]E|

1 2 3

2000bp—

500bp—>

1.DNAmarker 2. 3. =CG%H
B 3 #4e PA3LT e B HE A RT-PCR ¥ 1A

2.3 AR HBcAg ScFv 2 A &+ HBV 4% & £ ik & HBV
DNA 4% vf) %54t pLXSN 25 # (& (0 Hi 1 40 b 375 Ja%

Yefy 2.2.15 AR EIE M BAVEAL |« IRRTE A e
R EE R 2.2.15 4D 3. 5. 7. 14 Ry B3
HBcAg 1 P/N B4 51440 1:1.72. 1.80, 1.26. 2.1;
24 2:1.96, 2.52, 2.96. 1.9; TE45 14 RIFFILHII NI
PE(<2.1); BHMEZ K 1.04, 2.56, 1.98, 3.78.
3.5, 7, 14 K1 i+ HBeAg ) P/N f
2 Wk 4 1:7.32. 30.50, 37.12. 14.92; 4H
2:7.72. 24.68. 21.52. 12.84; [HM:4H % 10.24.
26.76, 39.04, 34.38. SLHi4H H HBcAg #il HBeAg
P FRIR R A 2 T % .HBV DNA %57, 14 K
BF, SZEZH 1 4R5I1H 7.96 x 10°, 1.13x10%; s2iG4H
2351k 6.75x10°, 6.26 % 10%; [ 9.8 x 10°,
6.83x 10°( & 4. 5).

4

35+

3_

2.5

LV

L5+

ik

0.5

0= . —
5d

3d 7d 14d

JA541 1
8L 2
O B4l

4 HBcAg ScFv %f 2.2.1 “jasyi HBcAg HIdmE]

401

3r &yl 1
30[ 4] 2
25F Olprteal
201 L

15F

10

ALAL

5d

7d 14d

E'S HBcAg ScFv % 2.2.1 4l HBeAg HHI#]

3 1118

FE AR 22 A6 T AE I A (6L ) 8T B0 B2 IR )7 SR I
PURTRESE RIAYT B ARG R ANTAG TE 12 ey
SR AR R 3RS F Br e AR Y, 8 T HLAA
G 7 5K B BRI 0 H i 2 R B R A
IR S P — WU M B SOR . FESUA IR A R =
MorECR, H-RERTIRRB o, ke, A
HHFRT B AR TR BAEST HBYV, HCV &
Gerb g B BT BUS T ARK L RE, (BATAE S I
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HR NS, RAMELEIGIR B A s 56 =1 sk
ARGk R BA RS A R s/ N UA R B,
B AR B4R 1 2% T AR DR A2 AR DX 3% 2 ke R T
ML, HoT1/h, %A Fe B, REREN, 5T%
DAL, felEE N TR AR KRS, EIFh
FEBUA IR ST 4T B 8 Sk f 0

SRR F R AT F Y, HBcAg, WiF
mRNA Fl DNA £ g 3t [ 44 iz O ok, 7E400
Wk e U R DNA WA AL . HBcAg B PRI
mRNA, B H ¥ RNA B M 4EH, HBcAg Xf
TR R E A RNA 920, B H4 DNA )
AICEA EERER Y. A g% HBcAg i
PR 5L RS B 400 NS, FE4Aff Py 5 HBCAg 25
£, WA EHKEZENE SR, WA e
W RERT AR B 3 Bi#E R HBe kiR e
BB Z E, HE ARSI R A Y B v DA
A BRUECPE IR AR TR BB R, TR e A TR AR
1) B R EEA% DR A PR 2 )i iez — .
FRAT I Wik TR AR LA e R, LA HBcAg A [E FH 3T
J, MR A B ] AR XA BB PR H 3R A5 T e 57
PERSR Y HBcAg N R4 AR KPR e, FfxfH
M N e i PUR EEE A T IR ARIBESE . ZH N S0
9% FERF3 )5 B AR ) FT e 28 ) 5 TR S A2 B P A T
i, TR A EURG e FE A A ) R PRV A, (s 4
MR R A IRy . DABASEDTIACH EE R AR R
2R A A SR i 2B H R e L 3 4 P AR AR
R BRaEpTiA, ot R R SR/ T A
J0 ) B B B LR FE ) & 1

WS R B - A R X — RS
R, HABRNE LWERER RS, AW
ARBEK, BERESSRR, \EUE, gRek
KHPERPIA . RAOTHZ RSG5 HBcAg
ScFv ¥R H Fik, TEFEYL PA3LT 4B g, &
K55 - Z R4S Y (RT-PCR) ¥ 14 tH HBcAg
ScFv % [, 1% B HBcAg ScFv 7 PA317 41 ffy
RERE, HHEENMWMA LES . RATHE—BR
PA317 4 Jfd _F 35 vp 43 W6 0 A5 e B AL IR L 2.2, 15
I H, 3 ARG Tk R A B K% 5% B R HBSAg,
HBeAg &8, W4 HBcAg ScFv B4 i 3 55
YEH . DAF% % pLXSN-HBcAg ScFv mHitE4 i bk
Pefy 2.2.15 A S B AEIA, PAFE Y pLXSN &5
BARDFE R A B X R, R &I, HBcAg
ScFv fEHH 4] 2.2.15 414> HBsAg., HBeAg
7K, A1 AR i 0 5 ) ) AE T 35, 150 A
HBcAg ScFv GEFEMIANTH HBV AyZRik, FHWHR
SRR EIER . DA LRSS RAUER] HBcAg ScFv nf

DAE 2 41 HE P e L 40 HBV RIS, BCR#YI, 7T
PASZE— B sh W) SR 72, A R ASOCR W K Sh H
Tl RAGREVERT R 8067 B4 E REFELA, 7EPT HBV
YR T IT T RER B B
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