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Construction and Screening of a Phage Display Library of Repertoire Single
Chain Fv Antibody from Mouse Immunized with BoNTB/Hc "

YANG Xiu-Qing WANG Hui”*  SHI Jing CAI Kun HOU Xiao-Jun BAO Shi-Zhong  YIN Jun

Institute of Microbiology and Epidemiology  State Key Laboratory of Pathogen and Biosecurity
Academy of Military Medical Sciences Beijing 100071

Abstract To produce antibodies capable of neutralizing botulinum neurotoxin type B BoNI/B ~ We cloned the carboxy-terminal end of He
containing the major determinants responsible for specific toxin induced and purifed. The heavy-chain and kappa light-chain variable region gene
repertoire of immunoglobulin were amplified individually from the spleen cell mRNA by RT-PCR and joined as a single-chain Fv sckFv DNA
fragment. These fragment were cloned into the phagemid pCANTABSE and the phage display library was constructed. Results showed that the high
affinity scFv was obtained after 4 rounds of panning with its DNA sequence conforming to that of mouse antibody.
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1
1.1
1.1.1 pCANTABSE
XL1-Blue M13KO7
BoNTB/He
1.1.2 Sfil Notl T4
DNA Biolab DNA
Taq
RNA TaKaRa
VH VL Linker
578
1.2
1.2.1 sckv
’ 3d
RNA cDNA 1
VH VL
sckv VL VL 5’
Linker VL \5
94°C Imin 55°C 50s 72°C 80s
N 50pL
VH VL'PCR 150ng
VH back Sfi I ~ VL for Not 1 PCR
sckv 94°C 1min 55°C 1min 72°C
70s 30 sckv
sckv SAil Nol
31
pCANTABSE T4 DNA
sckv-pCANTABSE
1.2.2
0.05mol/L
pH9.6 BoNTB/He 100uL
96 10pg/ 100pL. PBS
4°C PBSM
37C 2h 4°C
PBST 2-3 100pL
37C 2h
PBST 1 PBS 1
100pL -
HCI pH2.2 37C 15min

SpL ~ 6pL 2mol/L. Tris
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10pL
XL1-Blue 50uL 37°C
30min AMP 100pg/ml. LB
37C
3mL XL1-Blue 30min
~ 60min M13KO7 10:1
30min ~ 60min  5000r/min 10min 3mL
2x YTAK 37°C 210r/min 12h ~ 16h
5
4 ELISA
BoNT/B BSA
SEB
M13KO7
PCR sckv
pMD-18T
1.2.3 BoNT/B
16g — 20¢g
PBS
1:500
PBS 1:1 BoNT/B
S3 524 S3 + S24
10° x 1Dy, 10° x LDy, 10 x LDy, 5 x LDy,
2 x LDy, 1.2.2
S3 S24 1:1
37°C 1h 500/
BoNT/B=1:1 S3:524=1:1
7d 7d
2
2.1 VH VL PCR
cDNA
PCR VH VL
VH 360bp VL 330bp
VH VL 1
2.2 scFv
VL5’ Linker VL
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VL' 420bp 2
VH-Linker-VL 3

1 I

]

1 VH VL PCR
M Marker DL 2000 1 VH 2 VL

3 sckv
2.3 scFv
sckFv-pCANTABSE
XL1-blue
6.72 x 10’ cfu
2.4
BoNTB/He
4
BoNTB/He

1039 -

VH 450 390 389
400
350
L~ 300
2 250
g 200
E 5
100
S0 071
oL
1
4
2.5
BoNT/B
324 S3 S24
sckv pMD-18T
5 1
S3 741bp 247
VH 366bp 122 VH2
VL 330bp 110
V2 J J2  S24
756bp 252 VH
375bp 125 VH2
VL 336bp 112
Vkl J Jkl
ELISA
BoNT/B BSA SEB M13KO7
S3 0.507
Ay 4 0.308 0.106 0.104 0.908
1 v 3
5 il Notl
M Marker DL 2000 13 224
2.6 scFv
BoNT/B



1040 - 2007 346
2 B
S/T* h 3h

R
2 3/5 2/5 2/5 2/5 2/5 205 2/5 2/5 2/5 205
5 2/5 1/5 15 15 1/5 1/5 15 15 1/5 1/5
10 2/5 1/5 1/5 1/5 1/5 1/5 1/5 1/5 1/5 1/5
> 50 0/5 0/5 0/5 0/5 0/s 0/5 0/5 0/5 0/s 0/5
102 0/ 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/s 0/5
10° 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0rs 0/5
2 2/5 25 1/5 1/5 1/5 1/5 1/5 1/5 1/5 1/5
5 1/5 /5 1/5 15 1/5 1/5 15 1/5 0/s 0/5
10 /5 1/5 15 15 1/5 1/5 0/5 0/s 0rs 0/5
2 50 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
107 0/5 0/5 0/5 0/5 0/5 0/ 0/5 0/5 0/s 0/5
10° 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0rs 0/5
2 3/5 3/5 2/5 2/5 2/5 25 2/5 2/5 2/5 25
5 3/5 1/5 1/5 1/5 1/5 1/5 1/5 1/5 1/5 1/5
D s 10 2/5 1/5 15 15 1/5 1/5 15 15 175 1/5
524 50 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
107 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/s 0/5
10° 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/s 0/s 0/5

0/5

5/5

5/

< S/T=
BoNT/B S3 24 S3+ 24
BoNT/B = 350LDy,
347
C
RNA PCR
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PCR \Y%
3
Vv
1
sckv
VH VL sckv
SOE
4 ELISA
BoNT/B
S3 S24 sckFv
Amersdorfer Hc
5
Woodward B
37C
5
S3  S24

epitope
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