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W =T OEAEPBEGELS MAIRT B¥RIN5 Z B £ 53 (HBV) pre-S1 FLE R M i dk . b F ik MALS/7 /A5G
FHEHEMABTHERVTEREBNVIAEETER (VOERS N RREI R &R EEK pTO-T7 HITRER
E. RV, BV, HUAKRENEARRES CRELESEE SHESRE TR E KGN > 0% 8
EAGKA B, £YEER T ELISA MM ELISA MENEB/R .V, R Y, WABESHETIR, B _FK5HE
ERTREERMECGERETRFESHMTERTEF,, 2% MALST MRESAEHRE b B EX i

A XIE AR,

xR ZANEWE, PRbEk, TER, &
hESXES Q786 IRERINE A

MZBAREHBY)ERRIENM SR .
BHR T ZHEARNITRC LSRN AR N
BRNERMSRRE.2—, HBV pre-S1 EASH T
MBS A, SRANARE XY, CHERKE
Hi pre-S1 1Y) aa21-47 fkBt 2 HBV ¥F R4 A MMM
FEMAY, B2 FRH R KRB SFEP
et BL™ o 3t pre-S1 2a21-47 Hi A S 5K EH
Fafhf, AEHEPEH BN RHERZHFEE
REMBEERE . Heermann E¥ " HEHRE R
FEEDTE MAIS/7, RA ML IE R T aa2147 K
W RAEEEATRRBEINPHNGNE. RESLREA
#R AT AKE 2BAF R B (HAMA) , K
KRB THNA. EdHEATHEOFR, SHAM
BREREHTEGE, ISR F R A IRS R
MEMS BN F R GUE, R HAMA 89
B UM EBAIZEX (V) IEHTERX
(VOEFIE M RESE ~E (), EREYRA
TENESSHENR/NIERB . ATRARKX
BFFE 2 B MAIS/T A X Bk K B v, #n
Vo, WSS By BB R R MALS/T Btk i
Bv, v BIARREEAEE. v NEEREF
MBS B, vt — LR AN F RS
HBV MIGLIRIGT g 7 &L,
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1 AR &%
1.1 PR . EENREE

A 53 34T HBV pre-S1 82 5w RE B K 4D11 HI B 2%
RN R AT U B RSB (HEV) L R B2
ik 8Cll MERTHMAMANETLRENE KB
FF P8 DH5a 1 ER2566 Yk th & Z 477 ; FiBL pTO-T7
hASHRREY 8k MDISTHAKEREY
TEARAHA,
1.2 BEHTELEH

FREISME KEXEM T RAEMRAR, T4 DNA
HEMWEERAY THRARA R, DNA LK
WA EWE FBEFAY TR W,PCR A Tag
B .ANTP B L T4 T RAF., HBV pre-Sl
HE ClhAZEREHE, ERER 3IYERURK
®MErgh LB EAMEARAABRAS TR,
1.3 $1i HBV pre-S1 S {k MAIS/T B B
BUEXERNER

I MA18/7 F)E#E ] & X FF)] (GenBank B F
5 :AJ002098) AL 4 Al AF X F 5] (GenBank ¥ %5 -
AJO02099) , A WMAB AR EEA, Hils3y
mEIVHR. BARERFERIER, SV HE
v, NRE v, EH0, VEEFR ACHEN S
min, R 53 B 94°C 355,55C 35s,72°C 40s H4T 30
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AMER,BJE 72C Ef# 10 min, BB R PCR I
), % 4 pMD18-T 81k /S A EcoR ] £V ML B #Y
EH R 3 A pMDI8-T B+ 35 K - M Fe

®1 Vi HV AN
Table 1 The primers of V,, and V,

Peptide Primer sequence

VHF  5'-GAA TTC GAT GTG CAG CTT CAG GAG-3'
VHR  5'-AAG CTT TGC AGA GAC AGT GAC CAG-¥
VLF 5'-GAA TTC GAC ATT GAG ATG ACC CAG-3
VLR 5'-AAG CTT TIT CAG CIC CAG CTT G-¥*
* BRI N AR BETI &
1.4 MAIS/T RSV TEX BRTEEFLERER
Yk oF
HRIE#&EA pMDI18-T Fy R i & B, Al EcoR
[ 0 Hind[1 869, BB B9 R B, O B8 pTO-T7™Y
Fl EcoR 1 #1 Hind Il D EE ) 3 B W 4%, T4 DNA #
EMEEBAREM B, BLE/NBREHAES,
A BamH]1 M Hnd I V1% 2, HEREMN YESH
R B % ik 8 4K pTO-T7-MA18/7-VH 1 pTO-T7-MA18/
7-VL.
1.5 MAIS/TAEXRAERBNRESMS AL
B RS F N pTO-T7-MA18/7-VH 1 pTO-T7-
MAIS8/7-VL 53 51544k E . coli ER2566 Wbk , PEER A 1Y
#%T 3mL LB(#& Kan 100pg/mL) 3SR EF ,37CiIRE
BT, BB T 500 mL LB(® Kan 100 pg /mL)
BAEEFR ITCERGHERTH, YHEEN 0D, HE
0.8 ZHEMA 0.2 mmol/L &) IPTG B S ,BRKF
H3ITC4h, BLOWERE BEFEREHEREL
o BamEriEmErg. kxRS A Buffer 1(20
mmol/L. Trs-Cl, pH8.5, 100 mmol/L NaCl, 5 mmol/L
EDTA) #1 2% Triton ERE W TEARAKEREN
Buffer 1 1. MBEZEAWEL 100 pg/mL, K EE
BEHREENIFANBORESBAEZHEREN
2l PBS . L PEG20000 K BB EMW G HE &, BHREN
BHH MY, Mo B P ERIEMED
SDS-PAGE 4+#f o
1.6 IERBNEREFRMML
BUE & Talon His ¥ 5 ( Clontech 2+ 81 )}, EL 10 £%
HEEY PRBS EHIS AR B E sk,
ZEREE W EWEFEE, MARKENR(ES
mmol/L BEMERY PBS,pH 7.0) EB 2 FE 05 In A e
F R (& 150 mmol/L BKME A PBS, pH 7.0) /7 & ik
H#EMEAQ,.X PBS BEWMGHEERRAFENER.

1.7 £PEBRRMNERERFBENLRESEY

I A BIACORE X 4 1 {% /% 2% ( BlAcore 24 H]),
FE CMS i F L {BEF 4 HBV pre-S1 51 . 45
MEHEAB V, BV, MRE, £ RWAEE=
EWESEERR, FEBRM V, AV, BERE
IICHEE 4h. WHEERWEMH V.V, BV, A1V,
KRGV EEEAMALDEER MEAELS
pre-S1 SR S & T
1.8 ¥4 ELISA MR BNEH

EL HBV pre-S1 aa2147 5 M MK 1 pg/ml A H
BREZHBEHR.1%BA BAERRE A A. Sm
A S50uL REFF A A (i ik A Br MA18/7-V, \MAIL8/
Vil v, BV, FRESY), L PBS.4D11 #
8C11 R xf B, B L S0uL #% 1:1000 % & £ 4D1L-
HRP,3I7TCBRE IhSHAPBSTHR . MASBREDE
&, BRI E 0D gm0
1.9 [@# % ELISA MER{K R RN EHE

# MA18/7-V, 1 MA18/7-V, SRBSEHERSE
YA PBS B E RN 1mg/mL J5 3 1586 BE 7% LU #
B, 9 Mm 100uL B aa21-47 FBK tpg/mL SH# M
BEEZBET, 37CHF IhL,PBSTH®H S KENT,
BEILMA 100LL 1:2500 % F 6 HRP £51iC anti-6His
$U 1% ( Amersham Pharmacia) ,37°C# & 0.5h, MA B
BEYER 15min TR, ISR E 0Dy

2 ®#E

2.1 MAISTHETEX BETEEXREREIR
e

HASIHEEBEMESHFIA EoR 1 # Hind
mEomeafa FREMNERESHEEIRFERD

T RbEBRYE K pTO-T7 b, B B E B R ik & & pTO-

T7-MA18/7-V,, #l pTO-T7-MA18/7-V (& 1), pTO-T7
EERBMNAZESE 6 MHER (H)HE, N
Fret RAESC £ K 7 348 bp B MAI1S/7 EH AT ERX R
EMEKy 21 bp MBI TXEHAERBLRE
B pTO-T7 & &, 5 GenBank BT 8 5 447, B
A IEHE¥ 6 1~ His AIETAE.,
2.2 MAIS/T W ER R BRBFESHAL

H|A R pTO-T7-MA18/7-V,, # pTO-T7-MA1Y/
7-V, 2+ BIs% 1k E. coli ER2566, B {k % IPTG B ¥ ik
$J5,15%K SDS-PAGE B /<7 14 kD 1 13 kD #{u
BEA—RERHREF (A 2,lane 3,6), 80K
MAIS iR R B V, V.. IREEATELA

© HERFERMEMHRMATIKSHEST http://journals

im. ac. cn



6 BE2E . ZHFRHE pre-SI K P RIF 0 T X B H B EiE 903

WIERERFE, LHTEXERBEEPIRER).
ViV, BEESHE TS 8mol/L IR E 4 mo/L B E
) Buffer 1 (I8 2,lane 4,7), % His HEa5 1L 5 2l fF
>90% (M 2,lane 5),

Hindlll EcoRI

pTO-T7-MA 1&/7-VH
kan  573sbp

B EHBRK pTO-T7-MAI8/7-V,
0 pTO-T7-MA18/7-V,
Fig.1 Recombinant plasmids of pTO-T7-MA18/7-V,,
and pTO-T7-MA18/7-V,

pTO-T7-MA18/7-VL
5709 bp

lac |

kD 1
O
66—
43—

3] — —

14— s—

2 MAIS/7 Bk AT K A B /Y SDS-PAGE
Fig.2 SDS-PAGE of antibody variable
domain fragments of MA18/7
1: molecular weight marker; 2: bacterial body of E . coli transformed by
pTO-T7; 3: bacterial body of E. coli transformed by pTO-T7-MA18/7-
Vy; 4: recombinant Vy in 8mol/L urea solution; 5: purified Vg; 6:
bacterial body of E. coli iransformed by pTO-TI-MAI&/T-V,: 7
recombinant VL in 4mol/L urea solution; B: purified V|

23 4PEBENERERABRORESS Y

MAEYERBRMEA /N FHES presi
HERESE , TREFEREEAMEE V. RV, B8
WHERILF AR E 4 EMEL(E 3B.C), #Y
MA18/7 BB HI R v, il v, BB R AHBEE ST
.MV, MV EHTYSEBESENESDH
HEARA—ITREMNSESIHE(E 3A.D), 5N
MA18/7 W% 5% 0 2F X i & F B A B & vl A8 X i 44
RBEERMESIEXNBEGE R ERTRESE
TERABSSEENR/IER B P, 15,081
AYEINCREF4hEHNTH(ENSV, MV, R
RN (EMDRERLHEHEER, FHRER B
ViV B ERNBAEER P OEBREEEN
I PY 58 A1 o

Response/RU

0 6l0 1I80 300 4;0
s
B3 MALS/7 Mo Tk S
pre-S1 FLIR S5 & H 28
Fig.3 Binding curves of small molecular antibodies
of MA18/7 with pre-S1 antigen
A :Mixture of V| and V), incubated for 4h on 37°C;
B:¥y: C: Vi D:mixture of VL and VH, no incubation

2.4 ELISAREBNGTFRENRRELE&EHE

TR ELSA RBHM V, RV, HAEESH
pre-S1 5 4Dl 5HEMNE S M _HEXRBEE
R B, ERWEIESL 0% E(H4), &8

BH MAIR/T MM E A A FHR M ES T XM
B 4% ] A5 X 3t W) 41 iR .

25

540 660 780

20

15F

ODysos60

10 F

ool [

00 . 141, .

PBS Ant- 4DI11 Vy Vi Fv
HEV

B4 MAIS/T /MF ok i
4011 5HESEWES
Fig.4 Competition of antigenic binding of McAb
4D11 by small molecular antibodies of MA18/7

LA His Lk o Meirbifk, B #3 ELISA @M
BEHPMFHRANNEE ARG SRS 9% —
B EMNERTER BRI T ARYSTHE
NESAESE, MBESEEEN A UERFNES
PR (E 5),

40

30}

ODysossn

1 172 1/4 178 /16
Antibody dilution
5 MA8/7 /o FHUERIK A B ELISA 45 %
Fig.5 Indirect ELISA of recombinant small
molecular antibodies of MA18/7
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PRSP IRE T HE R0 kS i sefr
i, R A S AN E B LA E R P RIGH
Rt R B . R AR BRI AT 8 1Y S A B Do
EOff— s BENEN . FNAMERENER B
(Fab 8% Fv) AT fE. Skerma! XA T XM v A
BEARAKBAENRERE B I RXNERELE
L BEREKBITEFRE T RBRFHEHHIE
SEAEHM/N A FIRE NV, BRARSWEEEAFE
HERT , FENHTERENER, . EREBTEH
M, BEY KEE EUBEANER~RE —F
ERNLEER. AHERAXBAERERELR
G THREEARRPERAFA BN HEND
Bk, 23RETESENEH IR M LB RE
HEENATERAKR B, SRNAFHTERE
FEBRBARIEBH W ABERITHURET ZE840
R BEAENE B FBEERERBRAEAE®RAIER
MY —i&.

ALHREH V, SHERNESREEMR
At RV, AR SRERFES,
BRnMREa bR SRS EE48
MR EX CDR3 H BESRENHRE . &
P ociE ST dH ik MAL8/7 BI/har FHLE R BT R
B, ZERM Y, MV, MAES pre-SI FLEE S,
OF - EHEEEFR WEAEBRFEZELRKE
MAIS/T A RS S EH.

HBV pre-S1 i aa21-47 48 Ik & 55 3 B 5 40
G, RERLRPFOIENX - SRR HEA
dAR P U, A B & MA18/7 3R BT pre-S1
aa31-35 i) DPAFR F Ak, W B8 i 5 HBV pre-S1 #)
EARERBEREAOWRMTK, RELERRM
HEAFSAR ATRERBFNEN BRKBFERRN
HBV $: B/ A T fE, Hib T MAIS/T IR
B RATHESSG ZERRBERR, £ A
BPik (HAMA) WG T BR B EFIESFEM
HER G, FUIREIRE TR TS, KETE
Ea TR SR XS MK MAIS/T B Fv i
B, MM FrBEafm S . FvBRURETHiAEH#
MREMNTER, ERTHANEER, —FEST
BOUCHREHIEN 16, KARETRERE, B
T HAMA B4 WA, 5 —FTRBTEFc B, A5
588 e Z2HMERBRES B0 TERRES
MR G, LA F 25 MBER N5 REN

HEHEF AR, ¥EPE AT EFAA"
ERFMER, MRTHERE v FBRRFTRR
ML A S, B8 5 HBV pre-S1 LR A BN
EHPBFES,FHTHRE D ETTEIN
BRI P MR EM BN, RSB L I 4 PR
HEMAEERAURRENSNIIRTASTA
YR B TE B A RTR
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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 CHEN Min WU Ting CHENG Tong XIA Ning-Shao
( The Key Laboratory of Minisiry of Education jor Cell Biology and Tumor Cell Engincering, Xiamen University, Xiamen 361005, China)

Abstract The murine monoclonal antibody MA18/7 was a neutralizing antibody that specifically recognized the antigen of pre-51
region of hepatitis B virus (HBV) . To express small molecular antibody of MA18/7, the genes of the heavy chain variable
domain {Vy } and the light chain variable domain (V(} of MA18/7 were cloned respectively into prokaryotic expression vector
pTO-T7 and expressed in E. coli . Both Vy and V|, were highly expressed in the form of inclusion body, which could 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 demonsirated that the ¥y or V| fragment alone couldn’t combine with HBV pre-
51 antigen, while the pre-51 antigen and 37°C incubated equal molar mixture of V) and V, mixed could bind tightly to form the
active variable domain Fv with good combining activity . Thus suggested that the antigen-binding region of MAI8/7 consist of Vi

and V| together.

Key words hepautis B virus, nevtralizing antibody, variable domain, expression
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