174% 5 8
2001 £ 9 H

8 % I E ¥ B
Chinese Journal of Biotechnology

¥Yol.17 No.5
September 2001

MABTFSEERE o SREENEEENEEMNRIE

A

# 2w

YEALIF R KL G R OEE  050016)
MR EERKEFREEWAER . KF  130062)

mE

RiF RT-PCR B, A B BLE F RN A P SERKRE c KA TTRIEMN R CEARS, 1

mbidk v, BV, BEE SR ScPv RE B HEZE pCEM-T &P Hd 7 E4A RN pXScFv-2E3, 257447
HEE .V, 1V, HEK linker EEPFEER HHE KN 726bp, Wi 22 M EEM. MEHHETARETELRE
pHOG21, ¥ 4k 2 X B & X11-BLUE # 2k i % 35 8 # XL1-BLUE(pHOG-2E3) . £ ELISA #1 SDS-PAGE 4+ ¥ &8 , £
20CH IPTC BEREHRM , FAM SHh EASAEKLEAN 5%, HA S ER KBRS PR ERHRE

M CiEHt.

XA ARTAEERE, BF, REHK, XRNE, AR, PR8N

fFEAFES Q503 LREFEINE A

cHBERANTSEBERFEFBQGHES R
HOFEBHWAT . ZESHTHERNE T E. F
EHE I ETRME R R cEERIPHRTE
HER L XHSETEA R .S EBHNATRE
Pk (McAb)2E3'  {H d1 T iX M McAb & B Wi #h iy,
BLR TR, BAXTE FRHRORER A
PUAFPMARNS EERE - BETEHEN
McAb 732 i Mi bk 2E3 F g T HRETER v,
v, BN ARR AR (SF) ER, FMET
ScFv EE M REEE, REXA=YHEET A o F
FEE . XABEATHK cBEFHENRITFE
T—&HE®RE.
1 #R A&
1.1 #H

B PR S BRI R P RIS A A
P S FEERE « TE McAb Z35 AN MK 263, &
s D 8k pHOG21 i Melvyn Little 1§+
EWY . 2@ XLI-BLUE A 2%, BEHER
DL2000 DNA marker ¥ H TaKaRa /A @] ; pGEM — T £

{k,Taq DNA 2 & B . TADNA % £ B§ . dNTPs. RNA-
gents Total RNA Isolation System.RANgents Total RNA

47 H 3 :2001-02-30, 4 71 B $§ : 2001-05-20,
ESWB 2 FEH D4 B8R (980076)

IS 1000-3061(2001 }05-0543-05

Isolation System. Wizard PCR Preps DNA Purification
System % W B Promega %% %); Mouse ScFv Module/
Recombinant Phage Antibody System ¥ B Pharmacia £
|,

1.2 A&

1.2.1 ZZMEAKE RNA MR WEEFM &
A2 98 o i 3% RNAgents Total RNA Isolation System I
PolyATract mRNA Isolation System IV $24E#) 4 B # B
405 RNA M4 B 264k mRNA

1.2.2 cDNA 55— %88 & : ¥ Mouse ScFv Modu-
le/Recombinant Phage Antibody System $2 4t B9 ¥k, 7
¥ RBERT & B cDNA,

1.2.3 vV, #1v, ZHHN PCR Y M EH~Hak. /b
B LR & B cDNA P4 3L, RIGESE 1 MBS
AV, EHEG Y 2uL, B K 64ul; FESE 2 DB
A v, 2E319 1 12 & 2uL, TUBK 62uL; 1 2
B aHimA 100l XM, F 95CEH Smin, &
M F A 1uLl Taqg DNA 84 8 (3u/pL), B “94C
Imin—>55%C 2min—>72%C 2min” ) PCR ¥ &, £/ 30

AMEI, LA 2% SRR B B K A T TR R

JH Wizard PCR Preps DNA Purification System [Bj#f v,
My AEXEN™Y.
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g %= #H 17%

1.2.4 ScFv EHEMAR MY 1 WIBH v, BV,
HEA K B % 18.5pL, M Linker Primer Mix 4uL, 10
mmoV/L dNTP 6uL, 25 mmol/L. MgCl, 6uL, 10 f§ PCR
buffer 6uL,Taq DNA 3 & 8 1pL, 47 7 1K PCR 1§3F
(94°C 1 min, 63°C 4min), ¥ Vv, F v, ZEBER
ScFv #EH, FrRREMNERD, BIMA RS Primer
Mix 4pL, 10mmol/L dNTP2yL, 25mmol/L MgCl, 5pL, 10
% PCR buffer Spl., Tag DNA B-& 8 ipL, #H4T 30 &
PCR #&¥F(94°C 1min—>55C 2min—=72%C 2min) , ] 7E
ScFv BB BN 4r Bl A SAL Al Notl BEHIPIfR. R
H Wizard PCR Preps DNA Purification System Bl ScFv
HE~Y,

1.2.5 ScFv %M M 57 R X750 8 5 . #| A pGEM-T
Bk RS, 7E T4 DNA FEMHEA T Schv 20
FBSHEAEE L2 AEE DISS . BEURR
H#AFTENEE, REH REM ScFv 2R E R A
ABI 377 £ H 31 7¢ Y& DNA FE 407 U F7 I o

1.2.6 PCRH B . METRAM.BHT 24

519,

L #3183 .5 -CATGCCATGGCCCAGGTGAAGCTGCAG-3'

T 314 B 3 .5 -CGCGGATCCTTTCCAGCTTGGTCCCCC-Y
2 &5 EAM@H TRAER LA

( Ncol 1 BamHI), A {E T Z [ 5 &, PCR LR

MALHET.

1.2.7 ScFv RRFHREMMRE 4&50 T @ FHi

B 7 AT

1.2.8 LR - OEHARKNESEE.

SRR E A AR, T SmL LB ¥ E

FLATCIRF RS 0Dy =0.6~0.8, REHEMT

B0l myLBFEEEX LB HFEH,37C 200 o

min RHEHIHEE 0Dy, = 0.8, MAZKEKIE | mmol/L .

IPTG, #E 20°C 200r/min ¥z % 35 3% 10h,4°C10000 1/ min
B0 Smin FHMEHEN L. ORETWHME
£ ELISA H: 4 W # SDS-PAGE 7341, 2B IXEMAN B
MFE®TY . OQREFYNPANBHENE, &
0.5mL Eppendorf & # A 300uL % 3% L i W s B 1k
im0 1000L «c EXEIEBSRE, T 37CHEH
2h, SRIG A 100l SR EH B, F T 37°CH R 24h
GORBEEEEEMFEB,

2 ¥ %

2.1 ANPFSEBERFcERSFYERENTE
2.1.1 V, AV, EEAY . M S35 41 b R A

HE RNA, H4rB ii mRNA, LIKIE I ERERT
cDNA, FFLELG 8 cDNA HH4R B PCR 518 V,
AV, EHE, LB Sul. PCR W4T 2% FHR MR8 X
Bk, B3 T 390bp £45 8 V, ZHW M 350bp £ H
v, REF(LE D, 5UEHEXHREAR.

1 2 3 4

Hr v,y BERFRAT-HHERE
Fig.1 Identification of amplified products of V,, and V, genes
1.V, gene PCR product; 2.V gene PCR product;
3. pUC18/Vyy marker; 4. Marker

2.1.2 ScFv ERWAEST H W EWE v, 1V,
A H Linker 7 2 8 ScFv 35, ULtk 988 B A RS
Primer Mix #£45 PCR # 3% , ¥ 3% (9 = K/l 750bp
EH(RE?2), ZRHTEIKG T TEM ScFv EHH}
SIAT SALH Nol YIS

1 2 3
bp

B2 ScFvEENPCRYBPDERE
Fig.2 ldentification of amplified products of ScFv gene
1.DL2000 DNA marker;2.ScFv gene PCR product;
3. pUC18/ScFv marker

2.1.3 ScFv XEAM T . K pCEM-T H K & ScFv
HEEE, B EKE IMI105, H IPTG/X-gal 3105
B O BV A A R EUR RS
17 SAT A Notl DB U4 5 , 45 R YT 730bp 24 B
SEERFE RN RERNE PSR ScFv BARE
(RHE 3),3 8 HAr &5 pXScFv-2E3,
2.2 ScFv XENFN SR

WA 4 Fis,ScFv HEH 25 726bp, A M
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BV, .V, R linker 5. Vv, BEFFAIN T
linker B9 F #%, K/ 2% 357bp, A% 119 M EEKE
v, BEFFALT linker BT ¥, & 333bp, WG
11T M EEBRBRE; linker 3 H KX /DR 45bp, Wi 15
MEEBRBRE(Cly,Ser),. Vo, MV, ZE A 5/ET

BlEREERE D I (B [l K.
2.3 ScFv EF®ZXK pHOG-2E3 M2
B3 B R pXScFv-2E3 KR & % EAE pXScFv-2E3 AR, A& R5 9, £
Fig.3 Idemtification of pXScFv-2E3 by restriction PCR §" 18 tH#H Neol #1 BamHI B 1z &5 M9 B 65 41
endonucleases-digested DNAs HERAKFE,Z Neol #l BamHI B4 5 B iZ B,
1.pXScFv/ SA1+ Not1;2. pUC18/ScFv marker; BHS5% Neol #1 BamH] B M 58 E& pHOG21
3.DL2000 DRA marker - HEFTER ¥ L KB T XL1-BLUE, $2 BUF B 3 A

CAG GTG AAG CTG CAG GAG ACT GGA CCT GAA GTG GTA AAG CCT GGG GCT TCA GTG AAG TTG 60
Gln ¥al Lys Leu Gln Glu Thr Gly Pro Glu Val Val Lys Pro Gly Ala Ser Val Lys Leu

TCC TGC AAG GCT TCT GGC TAC ATC TTC ACA AGT TAT GAT ATA AAC TGG GTG AGG CAG ACG 120
Ser Cys Lys Ala Ser Gly Tyr Ile Phe Thr Ser Tyr Asp Ile Asn Trp Val Arg Gln Thr
Y4s—CDR1
CCT GAA CAG GGA CTT GAG TGG ATT GGA ToG AIT TIT (CT G6A GAG GGG AGT ACT GAA TAC 180
Pro Glu Glo Gly Leu Glu Trp Ile Gly Jrp Ile Phe Pro Gly Glu Glv Ser Thr Glu Tyr
V,—CDR2
AAT GAG AAG TTC AAG GGC AGG GCC ACA CTG AGT GTA GAC AAG TCC TCC AGC ACA GCC TAT 240
dsn Glu Lys Fhe Lvs Gly Arg Ala Thr Leu Ser Val Asp Lys Ser Ser Ser Thr Ala Tyr

ATG GAG CTC ACT AGC CTG ACA TCT GAG GAC TCT GCT GTC TAT TTC TGT GCT AGA GGG GAC 300
Met Glu Leu Thr Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg &lv Asp

TAC TAT AGG CGC TAT TIT GAC TAC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT 360
Ivr Tvr Arg Arg Tvr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly
v,—CDR3
GOA GiC GGT TCA G6C G6GA GGT 660 TCT (6C GGT GGC GOA TGG GAC ATC GAG CTC ACT CAG 420
Gly Gly Glv Ser Gly 6Iy Gly Gly Ser Gly Giv Glv GIy Ser Asp Ile Glu Leu Thr Gln
Linker
TCT CCA GCT TCC TTA GCT GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TAC AGG GCC AGEC 480
Ser Pro Ala Ser Leu Ala Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Tyr Arg Alg Ser

AAA AGT GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG AAC CAA CAG AAA CCA GGA CAG 540

Lys Ser Val Ser Thr Ser Gly Iyr Ser Tyr Met His Trp Asn Gln Gln Lys Pro Gly Gln
V,~CDR1

CCA CCC AGA CTC CTC ATC TAT (7T GTA ICC AAC CTA GAA TCT GGA GTC CCT GCC AGG TTC 600

Pro Pro Arg Leu Leu Ile Tyr_Leuy Vsl Ser Asp Ley Glu Ser Gly Val Pro Ala Arg Phe
v,-CDR2

AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT 660

Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr leu Asn Ile His Pro Val Glu Glu Glu Asp

TAC TGT. GCT TAT GCA ACC CAG CAC ATT AGG GAG CTT ACA OGT TOG GAG GGG GGA CCA AGC 720

Ala Ala Thr Tyr Tyr Gln Gln Gin Ile Arg Glu Leu Thr Are Ser Glu Gly Gly Pro Ser
v,—CDR3

TGG AAA 726

Trp Lys

B4 H#oBR ScFv BEMBEH BT RTINS ERTF

Fig.4 Nucleotide sequences and estimated amino acid sequences of ScFv gene against alpha-toxin

Pl 1 Neol + BamHI TR L E. & RUHBT BHFBME N pHOG-2E3, BFFIMEEWH SR
B0bp B, REICHEBMERFER S ScFv £H, FFl—2,
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g2 % # 17 %

Hs5 BEHRAEN pHOG-2E3 ML E
Fig.5 Identification of pHOG-2E3 by restricion
endonucleases- digested expression plasmid
1.DL2000 DNA markers 2. pHOG-2E3/ Neol + BamHI;
3.pHOG-2E3/ pst1; 4.pHOG-2E3

2.4 ScFvEEEZETHWHNH

2.4.1 [HE ELSAKGMEEY L« EEAN
b« BRBREBHAFERENR, 451 EF b
BEMEERE LT ELISA RN, BRIz 1K
A THPHEREMBHEAFETELARK
XL1-BLUE(pUOG-2E3) B R 3 L A AR+ .

21 REATWH ELISAMEER
Table 1 ELISA detection resulis of the expressed products

Treatment samples ELISA results{ 0D')

2E3 McAb 0.67
Culiure supemnatant of XL1-BLUE({ plROG-2E3) 0.56
Soluble periplasmic content of XL1-BLUE( pHOG-2E3) 0.33
Culture supematant of XLI1-BLUE(pHOG21) 0.02

Soluble periplasmic content of XL1-BLUE{ pHOG21) -

2.4.2 FHKIKFEMIH SDS-PAGE F 4471 4 Sl &
IPTG % % it 3 40 B #k XL1-BLUE( pHOG-2E3) 1%} i

B XL1-BLUE (pHOG21) 5#r ¥ & FREVERT B, 3

T SDS-PAGE #+ #7, &5 R A M E 4 & ¥ XL1-BLUE
(pHOG-2E3) R iEM ScFv B FERE R T4 H
EEAEEARARPEE T 31D AR, A
6Fin AMERMMU SIS RENa A B RKEX
MHNEASEERBEEAM 25% , 3P 7 HFE
RIEM S EALEEAIBHEEAN 4%,

2.4.3 RETPPMBEENME -LRILEL,H—
FRAEARENAERBR LN ESERE LHEPESSH
o #RIEHM ScFy,

3 it #
ARESEBRE HEVH, ESHEER

6 FKTYIH SDS-PAGE 747
Fig.6 SDS-PAGE analysis of the expressed products
i1.Low molecular protein marker; 2. Soluble periplasmic content of XLI-
BLUE { pHOG-2E3 }; 3. Soluble periplasmic content of XL1-BLUE
(pHOG21) ;4. Precipitation of lysate of XL1-BLUE(pHOG-2E3);5. Pre-
cipitation of lysate of XL1-BLUE(pHOG21) ;6. Total cell lysate of XL1-
BLUE(pHOG-2E3) : 7. Total cell lysate of XL1-BLUE(pHOG21)

F2 REFWATNFETRER
Table 2 Detection resulis of neutralization activities
of the expressed products
Neutralization activities
of phospholipase C

Culture supematant of XL1-BLUE ( pHOG-2E3) +

Treatment samples

Soluble periplasmic content of XLI-BLUE
(pHOG-2E3)

+

Culture supernatant of XL1-BLUE {pHOG21} -

Soluble periplasmic content of XLI1-BLUE
{pHOG21)

2E3 McAb +

saline water -

+ : With wrbid ring; - : Without turbid ring

MBI HE FRESERZRT « BERPHIRE
MERE L, F A RZERRE AR R YH T H «
BENERRIE, AxXHeRBERARERABEHE
ML LR TIRER, AR — &, RITMR A
Mo BREEHATRMMRE 2E3 T AR
HEA, &REHV, IV, EEHRK linker 3 H BH &
IE#,ScFv 3 A £ K 5 726bp, W% 242 M HER,
Vy ZEHEESHN T Linker B E ¥, X/ 357bp, W18
119 MEEMAR; V. XHEF P T Linker BT ¥,
& F 324bp, 7% 108 N EEM A Linker A X
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AN 45bp, HiFE 15 NE BB E(Cly,Ser), ;ScFv B [2] XU CBGFHE) . ZHU PURF), YAO X YO HIH) e ol . Opii-

H v, #l v, X E%SUE F ﬁ%ﬁﬁﬁ E i% | mized expression in E . coli of protective antigen gene for alpha-toxin
of Clostridium perfringens . Chinese Journal of Veterinary Science { ¥

(B)ﬂﬁ% K[[[ %ﬁo 2#5}%%*%&%&@ Eﬁ EHESIR),1998,18(2) ;140 ~ 143

B pHOG21 EiEH , BLEZEKBITEY, 5 i # [3] XUCBUFZ¥),ZHU PR ¥ ), Ma C LCD MM ) et al . Estab-

ELISA 77 B: fl SDS-PAGE F- M v ik & H lishment of hybridoma cell lines secreting monoclonal antibodies

mﬁﬁ?% 22 PTG ‘E??E'FE ,ﬁiﬁﬂ(‘] SoFv EE IE% against alpha-toxin of Clestridium perfringens type-A and neutraliza-

ton effect of produced McAbs. Journal of Cellular and molecular Im-

WEEAW 25% , RNTT B RO IR B S ¢ munology (SH I8 557 T RB2EFHE) 1999,15(1) :62 - 66
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Cloning and Expression of ScFv Gene Against
Alpha-toxin of Clostridium perfringens Type A

ZHAO Bao-Hua' XU Chong-Bo®~
' { College of life science, Hebei Normal university , shijiazhuang 050016, China)
( The Military Veterinary Institute , (quartermaster University of PLA, Changchun 130062, Ching)

Abstract The V and V| genes from a hybridoma cell line producing mouse McAb against alpha-toxin of Clostridium perfringens
type A were amplified by RT-PCR. The Vy and V| genes were connected throught a flexible linker (Gly,Ser); and the V;-link-
er-V {ScFv) gene was cloned into a vector pGEM-T. The ScFv gene consists of 726bp encoding 242 amine acid residues. Both
V, and ¥, genes were confirmed as functionally rearranged mouse immunoglobulin variable region. According to kabat classed
method, the Vy; and V| gene segments belong to mouse Ig heavy chain subgroup [I (B} and « light chain subgroup [l respec-
tively. The ScFv gene was amplified inseried the expression vector pHOG21 and transformed into E coli XL1- BLUE. The ScFv
protein was highly expressed in recombinant strain XL1-BLUE (pHOG-2E3) and the expression level of the ScFv was about 25%
of total bacteria protein by SDS-PAGE. The neulraliy;ation assay showed that the expressed ScFv protein could neutralize the
phospholipase C activities of alpha-toxin.

Key words  Clostridium perfringens type A, alpha-toxin, ScFv, gene cloning, gene expression, neutralization effect
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