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ABSTRACT Objective: The persistent infection of human papillomavirus causes cervical cancer in women. The minor capsid
protein L2 can induce neutralizing antibody that cross-neutralize different HPV genotypes, but L2 alone can only induce low-titer
neutralizing antibody. The F1iC of Salmonella typhimurium is a potent adjuvant. FliC mutant whose hypervariable region was deleted can
express as fusion protein with foreign antigen and enhance production of foreign antigen-specific antibody. This study is to construct fliC
hypervariable region deleted mutants and fliC mutant/18 L2N recombinant genes, express fusion proteins of fliC mutants with HPV 18
L2N in E.coil, further to purify them. It established a foundation for studying the adjuvant activity of FliC and a novel HPV 18 L2
vaccine. Methods: FIiCA D3 (D3 region deleted), fliCA D3CD2a (D3 and CD2a region deleted) and fliCA D2D3 (D2 and D3 region
deleted) genes were constructed by overlap PCR based on Salmonella typhimurium fliC gene. HPV 18 L2N gene was fused to replace the
internal deleted region of fliCA D3, fliCA D3CD2a, fliCA D2D3. The expression vectors containing recombinant genes were expressed
in E.coil and analyzed by SDS-PAGE and Western blot. Fusion proteins were purified by Ni-Sepharose affinity chromatography and
endotoxin was removed by Q-Sepharose ion-exchange chromatography. The purified proteins were analyzed by Native-PAGE and
residual endotoxin was quantified by LAL test. Results: pET22b-fliC A D3/18 L2N, pET22b-fliC A D3CD2a/18 L2N, pET22b-fliC
A D2D3/18 L2N recombinant genes were constructed and highly expressed in E.coil as inclusion body. Fusion proteins were validated to
be monomeric by Native-PAGE. Conclusion: Through prokaryotic expression and purification by chromatography, we successfully
obtained apyrogenic FliC mutant/18 L2N monomeric fusion proteins with high purity. This implied a novel way to improve
immunogenicity of L2 and laid a basis for its application in the research of a novel HPV 18 L2 vaccine.
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Table 1 Oligonucleotide primers designed for PCR amplification for generation of internal deletion FliC mutants.

Forward (5'-3")

Reverse (5'-3")

FliCAD3 (1-189 AA)
GGAATTCCATATGGCACAAGTCATTAATAC

AGCATTTGCCTTAAGGCTAGCTCCTGTAACAGTTGCAGC

FliCA D3 (284-494 AA)
GCTAGCCTTAAGGCAAATGCTGATTTGACA

CCCAAGCTTACGCAGTAAAGAGAGGAC

FliCA 190-344 (1-189 AA)
GGAATTCCATATGGCACAAGTCATTAATAC

CGTAGTATTCTTAAGGCTAGCTCCTGTAACAGTTGCAGC

FliCA 190-344 (345-494 AA)
GCTAGCCTTAAGAATACTACGAAATACACT

CCCAAGCTTACGCAGTAAAGAGAGGAC

FIliCAD2D3 (1-176 AA)
GGAATTCCATATGGCACAAGTCATTAATAC

CACCCTTAAGGCTAGCCGACCCACCGC-
CACCTTGTTGCACATTCAGCGT

FliCA D2D3 (402-494 AA)
TCG G CTAGCCTTAAGGGTGGGGGTGGGAGCACAACCA-
CCGAAAACCCG

CCCAAGCTTACGCAGT AAAGAGAGGAC
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Fig.l Linear schematic representation of fliC and fliC mutant-18L2N fusion genes
(A) Full-length flagellin coding gene (fliC), beginning amino acid numbers of each domain are given. (B) HPV 18 L2N gene was genetically fused to the
the hypervariable region to replace domain 3 of fliC (fliCA D3/18L2N) or D3+CD2a domains of fliC (fliCA D3CD2a/18L2N, C) or D2+ D3 domains of
fliC (fliCA D2D3/18 L2N, D)
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Fig.2 SDS-PAGE analyses of the expression of FliC mutant-18 L2N fusion proteins
M: protein marker; C: control; S: fusion protein supernatant fraction; I: fusion protein insoluble fraction; CS: control supernatant fraction; CI: control

insoluble fraction. (A) FliCA D3/18 L2 N (B) FliCA D3CD2a/18 L2N (C) FliCA D2D3/18 L2N (D) Western blot analyses of FliC mutant-18 L2N fusion
proteins, lane 1: FliCA D3/18 L2N [; lane 2: FliCA D3CD2a/18 L2 N [; 3: FliCA D2D3/18 L2N [
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Fig.3 SDS-PAGE analyses of FliC mutant/18 L2N fusion proteins purified by Ni-Sepharose affinity chromatography
M: protein marker; I: fusion protein inclusion body; F: flow through; E: Eluted fraction. (A) FliCA D3/18 L2 N (B) FliCA D3CD2a/18 L2N (C) FliC
A D2D3/18 L2N. (D) renatured FliC mutant/18 L2N fusion proteins, M: protein marker; lane 1: FliCA D3/18 L2N; lane 2: FliCA D3CD2a/18 L2N; lane
3: FliCAD2D3/18 L2N
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Fig.4 Native-PAGE analyses of F1iC mutant/18 L2N fusion proteins
Heat: heated at 70°C for 15 min; DTT: reduced with 50 mmol/L DTT
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