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Abstract A phage display single-chain variable fragment scFv library against Bursaphelenchus xylophilus cellulase BXC

was constructed and used to screen the specific antibodies binding to BXC. The total RNA was extracted from fresh spleens of
BALB/C mice immunized with BXC. Gene fragments encoding Vi and V; were amplified by RT-PCR and assembled into a single
chain by overlapping PCR with a linker DNA encoding the peptide Gly4Ser 3. The recombinant fragments were cloned into the
phagemids pCANTABSE and electroporated into E. coli TG1. The recombinant phagemids were rescued by reinfection of
helper phage M13KO7. The repertoire of the phage display antibody was about 5 x 10* . The specific antibodies against BXC were
obtained after five rounds of affinity selection. The positive phage clone was used to infect E. coli HB2151. SDS-PAGE and
western blot analysis showed that the soluble scFv antibodies expressed bound specifically to BXC. The studies laid foundation for

quarantine and pathological study of Bursaphelenchus xylophilus .
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Fig. 2 BstN 1 fingerprinting of sckFv genes
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Selected positive clones

3 BXC
Fig. 3 Binding specificity of the selected BXC phage sckv

2.5
1 D5 D6 El1
Table 1 Selected enrichment of phage antibodies
. P . B ! DNA 3 sckv
against cellulase from the library
Panning Round Input cfu  Output cfu Yield/ % ELISA 0D, NCBI
1 1.2x10°  1.6x10* 4.5x10°° 0.038 AY907550 BLAST NCBI
2 9.5%x 10" 2.4%x10° 2.5%10°° 0.155
3 1.7x10"  6.0x10° 3.5x107° 1.025 DNAPLOT
4 1.3x10"  2.9x10" 2.2x107* 1.587
X X X VH 1
5 1.2x10"  6.3x10" 5.0x10°* 1.862
2.4 scFv €
5 % FR CDR 2
sckv BXC ELISA
2
Table 2 Amino acid sequences of scFv against cellulase
Heavy chain Light chain
FR1
QVQLQQSGAELVRPGASVKLSCKAFGYTFT ELTQSPAILSASPGEKVTMTC
CDRI1
NHHIN RASSSVSYMP
FR2
WVKQRPGQGLDWIGY WYQQKPGSSPKPWTY
CDR2
INPYNDYTSYNQKFKG ATSNLAS
FR3
KATLTVDKSSSTAYMELSSLTSEDSAVYYCARQ GVPARFSGSGSGTSYSLTISRVEAEDAATYYC
CDR3
QLRSFMDY QQWSSNPLT
FR4
WGQGTTVTVSS FGAGTKLELKR
2.6 scFv
sckv D5 E . coli HB2151 sckv-Etag ’ sckv
IPTG SDS-PAGE E. coli HB2151 4 B
2.7 scFv  BXC
32.0kD 4 A ®  SDS-PAGE
HRP-anti Etag Western blot BXC  58.9kD

© PERFRRM

IR SR P EA I B S R EAD

http://journals. im. ac. cn



904

Chinese Journal of Biotechnology

2005 Vol.21 No.6

BXC
BXC

sckv

5B

SDS-PAGE Western blot
3

Soluble
~ <€— ScFy
32.0kD

4 scFv SDS-PAGE ~ Western blot

Fig. 4 SDS-PAGE and Western blot analysis of scFv protein
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induced E. coli HB2151 by IPTG 3 The total protein expressed in E.

coli HB2151 after induction by IPTG.
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