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Abdgract In order to sudy the functional proteins inwolved in the process of hepatitis B virus invason to
hepatocytes, a cDNA clone coding a protein hinding to hepatitis B surface antigen( HBsAg) was screened out
from a human liver cDNA expresion phage library by immurnoscreening. DNA sequencing andys's showed that
the cDNA had an open reading frame encoding 344 amino acid resdues without tranamembrane domain and
belonged to immunogobulin superfamily. This gene was inserted into expresson vector pTripl Ex and the
recombinant fugon protein of 44 kD was purified from E. cdi XL1-blue. The gecific binding ability of the
recombinant protein to HBsAg was verified by Western blotting and B.I1SA. How cytometry (FOM) anadlys's
showed that purified recombinant protein could enhance the &finity of HBSAg to human hepatoma cells Hep Q2.
Thisfinding suggested that hepatitis B surface antigen binding protein (HBsAgG-BP) might be a sluble oo
receptor mediating hepatitis B virus invadon to hepatocytes.

Key words liver cDNA phage expression library , hepatitis B suface antigen(HBSAQ) , hepatitis B surface
antigen binding protein( HBsAg-BP)
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" HBV
(HBsAQ) 3 : (s ),

(™M preR+9 (L ,preSl + pre
+9). : (
Hep & )

-
(asilogycoprotein  receptor , ASGPR) ' |
(fibronectin) ", -3 " HBV-BP
(HBV binding protein) ©* | (anexin )",

H (apolipoprotein H) ™
,hiL- 6 (human interleukin

6) preSL , HBV
[12] |
Budkowska™ !
HBV (HBV-BP HBV preSL  pre 2
’ 50 kD ’
. HBV-BF
Hep &2 ,
, HBV HBV
,HBV

( preSl pre2, S ),
cDNA

cDNA . ,

(hepatitis B surface antigen
binding protein, HBSAgBP) .

pTriplEx , E cdi XL1-Blue
, HBsAg-BP. Wedern
B 1A ,HBsAg-BP
HBsAg-BP
Hep &
HBV )
HBV ,

1
1.1
cDNA Contech
(A ,UA) ; Hepatitis B surface Antigen
(ay) FITC HBsAg
Biodesgn (ME ,UsA) ;
IgG Rockland (PA ,URA) ;
FAST BCIP/NBT Bufered Qubdrate Tablet
dgma (MO ,USA) : S&S
(Das , Garmary) ; EcoR Xba
Takara ( : ) ; Tag DNA ,
dNTPs ( ,
) IPTG
( , ) ; MBEM
Abwo (N.Y,Usp)
( v )
1.2
E. cdi XL1-Blue,BM25. 8 Clontech
Hep &2 .
1.3 HBV cDNA
cDNA XL 1-
Blue LB 40 42 4 h. 10
mnol /L IPTG
37 3 5h. '
, 1% 45 min  ,TBST(10 mmol /L
Tris HA ,pH 8.0, 150 mmol /L Nad , 0. 05 %Tweenr 20)
3 HBsAg(0. 7M g/ml) 1
h,TBST 3 FITC
HBAg (1 6000 ) 1 h,TBST
3 (1 6000 ) 1.5h,
TBST 3 BCIP/NBT
, 2
1.4 cDNA
2541 HO , 5
M , ,  PCR
. cDNA Contech
cDNA , cDNA
A Tripl Ex pTripl Bx , :
BM25. 8 10m LB 31,150
r/min , Axw 1.1 1.4

3501 | 1 x lambda
(100 mnol/L Nad , 10 mmolL MgS0, - 7H,O, 35
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mmol/L TrisHA , pH 7.5, 0.01 % ) 4
.10 m BM25. 8 1000 | 1 nol/L
Mgd,. 200pl 1501 ,
31 30 min, 40041 LB 31,
225 r/min 1h, 1 10yl LB/
carbenicillin 37 .
, EcoR Xba (cDNA
) , ,
, pTrip- HBsAQ-BP.
1.5 pTrip- HBsAg-BP

, GerBank (www. nchi. nim. nih. gov)
BLAST
(ORF)
1.6 HBsAg- BP
pTrip- HBsAg-BP
XL1-Blue , 5m LB
( Anp 100M g/m) ,37 1 50
LB ( Anp 100p g/m) ,240
r/mn Asw 0.4 0.6 , PTG
1 mmol /L, 4h 5h, 1
m 25U , 251
2x DSPAGE , 5 min,
12 000 g 10 min, 10pl| 15 %DS PAGE

1.7 HBsAg- BP
1.6

XL1-Blue, 40 m
4 . 4m 20
mmol /L Tris HA (pH 7. 5) , 401 10 mg/mi
, 30 mn. 20041 10 % Triton-
2001 0.1 nol /L PMSF,37 15 min.

1 1mn. 1.5
,10 000 g 10 min,

X100

m 4
( ) 7501 20 mmol/L Tris HA

,10 000 g 5mn, :
1.5m 1%DS , .
12 %DS PAGE ,

Wal ker'™! ,
,BS 4

, PEG20000

12 %PS PAGE

1.8 HBsAg- BP
[16] :
( 5u1,
Ml)  DSPAGE(W =15%)
: (0. 7pg/ml) ,FITC
HBsAg (1 6 000) ,
(1 5000) ,
, BCIP/NBT
1.9

Marker 10

TBST 3

(
0.05 0.10 0.20 0.40 0.80 1.60 2.40M Q) ,5%
2 h, HBsAg (250 ng/ ) ,
37 1.5h,1BST 3 FITC
HBsAg (1 6 000) ,37 1.5h,TBST
; (1 4 000) ,37 1h,TBST
PNPP 30 min,3 nol/L
405 nm
HBsAg- BP
FCM
1x10° Hp @
0.5m BS ,(A)
0.5 g HBsAg + FITC HBsAg (1
500) ; (B) Hp @ +0.5ug HBsAg 0.5p g
HBSAG-BP + FITC HBsAg
(1 500) ; (C) Hp X +0.5UgHBsAg 1.0dg
HBsAgBP + FITC
(1 500) .
0. 54 g HBAQ
, 30 min,BS 2, 0.5m
FITC HBsAg (1 500) , 30
mn ,BS 2, 0.5m BS ,

NaOH , .
HBsAg

,BS 3,
Hep & +

HBsAg

2.1 HBV cDNA
cDNA
(independent clones) 3 x 10°, 4
x10°.
( preSL preS2, S
), ,

5x 10° ,

2.2 cDNA
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, cDNA , 1.4 kb GerBank BLAST ,
( , Fg1l. )
cDNA , BM25. 8 2.4 HBsAg- BP
Cre loxP pTripl Ex 3 ,
, A Tripl Ex cDNA pTrip- HBsAG-BP 3
pTripl Bx (Fg.2). EcoR Xba , 44 kD )
, 3.5 kb pTrip HBsAg-BP XL 1-Blue , 1
(pTripl Ex ) 1.2 kb( cDNA) mol /L IPTG ,  15%PSPAGE
(Fg- 1) , cDNA pTripl Ex : : 44 kD ( Fg3),
pTrip- HBsAG-BP.
M 1 2 3 kD M 1 2 3 4
bp
66.2
4254\ 430 <—44kD
3472—— ’
2690——
1882——
1489 —— 31.0
925——

Fig.1 PCRanplification of target cDNA and regriction andyd sof
recombi nant pTripl Bx
MA DNA/ EcoT 141 marker ;1. Recombinart plasmid;

2. Recombinant plasmid digesed with EcoR and Xba
3. PCR product of postive phage
loxP loxP
— Il msert T 5
High efficiency single-step conversion
~Q_ vig site-specific recombination at /axP sites
(in E.coli BM25,8)

Fig.2 Qonverson o a recombinantA Tripl Ex to pTripl Bx

2.3 (pTrip- HBSAg-BP)
, cDNA 1226
bp, : 344
; 38 kD ,
pl 80, ,

( GerBank accesson AY570731) .

Fig.3 SDSPACE andydsd the exresion product

M. Protein nolecuar weight marker ;1. XL 1-blue contral ;

2. XL1-Blue oontaining recombinant pTripl Ex without PTG
induction ;

3,4. X 1-blue containing recombinant pTripl Ex induced by 1
mol /L IPTGfor 4 hours and 5 hours reectively

2.5 HBsAg- BP
IPTG XL 1-Blue,
12 %DS PAGE,
(Fig. 4).
HBsAgBP ., 12%PDSPAGE ,
44kD (Fg.5) ,
) 0. 14 mg/ml.
2.6
IPTG ,
DSPAGE, HBsAg
HBsAgBP , FITC HBsAg
IgG . ,
(Fig.6).
HBsAg Wegern
PTG 1 mol/L,
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4 5h, 5h 5 4 3 2 1 M
kD
M 1 2 3 4
kD 63.8
49.5
44D —
37.4
97.4
66.2
44>
43.0
31.0

Fig.4 Exigence o target protein in incluson body

M. Protein nmolecular weight merker ;

1, 2. Induson body extracted from recombinant with IPTG

induction ;

3. Spernatant of recombinant with IPTGiredion;
4. Incluson body extracted from: recomkinant withott [PTGinduciion

kD

97.4
66.2

Fig.5 Purified HBsAgBP
M. Protein nmolecular weight merker ;
1. Purified HBSAg-BP

2.7
HBsAg
HBsAgBP  HBSAg
2.8 HBsAg- BP
FCM

Hep &

Fig.6 Wedern blotting of target protein
M. Pregtained protein nolecular weight ; 1. XL 1-Blue;
2 ,3. Recombinant induced for 6 hours by 10 and 1 nmol L IPTG,

regpectively ;
4.,5. Recombinant induced for 4. 5 hours by 10 and 1 nmol L
IPTG,regectively
0.6 r
0.5
04
ERENS
02 f
0.1
0 L . . . . . |
0 0.4 0.8 1.2 1.6 2.0 2.4 2.8
m/pg
——44KkD
Fig.7 H.ISA andyds o purified recombinant HBsAg-BP and
HBsAQ
FOM HBsAg Hep @
) HBsAg A
: HBAgBPO.5 1.0dg
B cC M2 1.9 4.28 8.04,
HBsAg Hep&
( Fg8 ). , HBAG
BP HBsAg Hep &2
HBsAG-BP,
3
, 3
FHg. 7 , ,
,Aus , cDNA HBsAg
HBsAg (HBSAQ) ,
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(A) ®) ©
200 200- 200
160 3 160—2 160
% 120 § ?é 120-5 é 120
& 80 3 &} 80'_ & 80]
40 -/Ml 40_:,./M1\ 40-//MN\\
0 . : ” oE i - . 0 -
100 10t . L1102H 10t 100 10! FLll(ﬁ—I 10t 10° 101 FL1102H 103 10“
Marker % Gated Marker % Gated Marker % Gated
All 100.00 All 100.00 All 100.00
Ml 98.07 Ml 95.86 M1 9218
M2 1.99 M2 428 M2 8.04
Fig.8 FCQM andyssd the dfect of purified protein on the binding ability of HBsAg to Hep & cdls
(A) Qontrol ; (B) Purified protein 0.5p g; (C) Purified protein 1. Op g.
M2 :postive ratio; AL1-H:repreentsfirg channd’ sflurescence intendty
, . , HBV ,
cDNA A Tripl Ex , ,
) HBV
A TriplEx  cDNA , HBV
cDNA '
5% 10° ,
, , CDNA HBV ) ,
1226 hp , 344 HBV
: : HBV :
) cDNA '
Cre loxP =
pTripl Ex , E. cdi ;
XL-Blue. IPTG , ,
(44 kD) , HBsAg
, Wegern , ;
BIA , HBsAgBP HBSAg ,
, HBV
HBsAg () lgG”=*". ,
, HBV G Fc
: HBV : HBV (FeRn) IgG :
, HBV IgG =5 FeRn B,
, MHC | ,
(HBsAGBP) . pH Fc  1gG S :
, , HuH7 (HBV-negative) ,  RLC/PRF/5 ( HBV-postive,
, HIV HBsAQ) ,
4 ( IgG : ,
CCR5/CXCR4 = FecRn  IgG ,
hPVR (CD155) ™ HAvcr-1™! 1 HBAG
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cDNA )

10
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HBV , Fc

HBSAGBP, :
. HBV

HBAGBP ,

, HBsAG-BP
HBV . ,
, HBV
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