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, 72°C 10 min PCR
, pMDIS-T EcoR iv
pMDI18& T
1 Vi Vi '

Table 1 The primers of V4 and V.

Peptide

Primer sequence

VHF  3-GAATTC GAT GTG CAG CIT CAG GAG3
VHR  5-AAG CIT TGC AGA GAC AGI GAC CAG-3
VLF 5—GAA TTC GAC ATT GAG ATG ACC CAG-3
VIR 5-AAG CIT TIT CAG CTC CAG CIT G-3

*

1.4 MAI18/7
pMDI18-T ,  EcoR
iv Hind , pro-17"
EcoRiv  Hind @ , T4 DNA
BamH iv  Hind s
PTO-TEMAI§ZVH  pTO-TZMA 18/
VL
1.5 MA1§7
plG-T#MA18/#VH plO-T*
MA 1§ 7 VL E . cli FR2566 ,
3mL LB(  Kan 100Hg/ mL) ,37C
, 500 ml. LB(  Kan 100 Hg /ml)
,37°C , OD a0
0.8 0.2mmol/L  IPTG s
37°C, 4h ,
Buffer 1(20
mmol/ L. Tris-Cl, pH8 5, 100 mmo)L NaCl, 5 mmol/ L
EDTA) 2% Triton
Buffer I 100 Hgf mL,
PBS , PEG20000 ,
SDS PAGE
1.6
Talon His ( Clontech )y, 10
PBS ,
1h , (5
mmo)/ L. PBS, pH 7. 0)
(150 mmol/ L PBS, pH 7.0)
, PBS

1.7
BIACORE X ( BIAcore )
M5 HBV pre-S1 i
Vi Vo ,
) Vi Vi
37C 4h Vu Vi Vu Vo
pre-S1
18 ELISA
HBV pre-S1 aa21-47 1 Hg/ml,
, 1% BSA ,

SOHL ( MAL1§ FVy MALY
Vi Vu Vi ), PBS 4D11
8Cl11 , S0ML 10 1000 4D1+
HRP,37C lh PBST ,

) OD sy &0
19 ELISA

MA1§7#Vu  MA18/ VL
PBS Img/ mL
, 100HL aa2l-47 1Hg/ml,
, 371C lh, PBST 5 ,
100HL 10 2500 HRP ant+ 6His
( Amersham Pharmacia), 37 C 0. 5h,
15min , OD ¢ ¢0
2 %
2.1 MA1§7
EcoR 1iv  Hind
,
plG-T7 pl'G
TEFMA1§#Vu  plO-TEMALYFViL( 1) plG-T7
6 (His)
348 bp MAI1¥7
321 bp
plG-T7 , GenBank ,
6 His
2.2 MA1§7
plO-TFMA18FVu  pIO-TFMAI1Y
Vi E . coli ER2566, IPTG
,15%  SDS-PAGE 14kD 13kD
(2, lane 3, 6),

MA1§7 Vi Vo
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, ( )
Vu Vi 8mol/ L 4 mo)J L
Buffer iv ( 2,lane 4, 7) His
> 90%/( 2, lane 5)

Hindlll EeoRT Hindlll EcoRI

BamHI B BamHI
.V o Vi '54\
F1 ori F1 ori T7 \

pTO-T7-MA18/7-VH

pTO-T7-MA18/7-VL

lkan 5736 bp kan 5700 bp
lac T lac T
ori ori
1 pTO-TEMA1Y -V
plO-T#MA1§ 7V,
Fig. 1 Recombinant plasnids of pTO-T#MA1§ 7V,
and pTG-T+MAI1§ 7V,

Q3 —  —

60— w— ~—

43— — 3= —
31— — oy

£ B

La— s B - —

2 MA1§7 SDS- PAGE
Fig.2 SDS PAGE of antibody variable
domain fragments of MA18/7

I: molecular weight marker; 2: bacterial body of E. coli transformed by
plO-T7; 3: bacterial body of E. wli transformed by pIO-T7MA1§ #
Vi 4: recombinant Vi in 8mof L urea solution; 5: purified Vy; 6:
baderal body of E. coli transfoomed by pIO-T#MAIZ/FV,; 7:
recombinant VL. in 4moJ L urea solution; 8 purified Vi,

2.3
pre-S1
) Vu Vi
( 3B C),
MA 187 Vu Vo
Vo Vi
( 3A D),
MA 187
Fv ,
37C 4h ( 3A) Va Vi
( 3D )
Vu Vo Fv

Response/RU
t

420 540 660 780
1/s

3 MAL¥7
pre-S1

Fig. 3 Binding curves of small molecular antibodies
of MA1&/ 7 with pre-S1 antigen
A :Mixture of V| and Vy; mcubated for 4h on 37°C;

B:Vy; C: V; D:mixture of VL and VH, 1o incubation

2.4 ELISA
ELISA Vi Vi

pre-S1 4D11

Fv | 0% (4,
MA18/7

oD, +50/620
—
[}
T

MilRIN=RININE

PBS Anti- 4DI1 Vg Vi  Fv
HEV

4 MA18/7
4D11
Fig.4  Competition of antigenic binding of McAb
4D11 by small molecular antibodies of MA1§ 7

His , ELISA
o
s Fv
(9
40T
30 b
% 20
8
10
0.0
1 12 1/4 1/8 1/16
Antibody dilution
5 MA187 ELISA

Fig.5 Indirect ELISA of recombinant small
molecular antibodies of MA18/ 7
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(Fab  Fv) Skerra Fv
Fv
Fv
Vu
- ’ VH )
[ 4]
CDR3 C
MA1g7
s Vu Vo pre-S1 s
Fv
MA1&7
HBYV pre-S1 aa2t-47
' [ 16]

MA1§7 pre-S1
aa3F35  DPAFR HBV pre-S1
HBV MA18/7

(HAMA), ,
MA18/7 Fv
,Fv
]‘/6’ 2
HAMA , Fe
Fe

s kv

Fv
, HBV pre-S1
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Prokaryotic Expression of Variable Domain of Neutralizing
Antibody Against Hepatitis B Virus pre- S1

GUAN Bao_Quan ZHANG Jun® LUO Wen Xin (HEN Min WU Ting CHENG Tong XIA Ning_Shao
(The Key Laboraory o Ministry  Educationf a Cell Biology and Tumor Cdl Engineering, Xiamen Unwersity, Xiamen 361005, China)

Abstract The murine monoclonal antibody MA 18/7 was a neutralizing ant ibody that specifically recognized the antigen of pre-S1
region of hepatitis B virus (HBV). To express small molecular antibody of MA1§/7, the genes of the heavy chain variable
domain ( Vi) and the light chain variable domain (V) of MA18/7 were cloned respectively into prokaryotic expression vedor
pPI'G-T7 and expressed in E. coli. Both Vi and Vi, were highly expressed in the fom of mclusion body, which culd attain over
90% pure by a process of denaturalization, renaturation and metal ion affinity chromatography. The results of biosensor,
competitive inhibition ELISA and indirect ELISA demonstrated that the Vi or V; fragment alone culdn’ t combine with HBV pre-
S1 antigen, while the pre-S1 antigen and 37 C inaubated equal molar mixture of Vi; and V| mixed could bind tightly to form the
ad ive variable domain Fv with good combining adivity. Thus suggested that the antiger binding region of MA 18/7 consist of Vi
and Vi, together.

Key words hepatitis B virus, neutralizing antibody, variable domain, expression
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