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Construction and immune response of attenuated Salmonella-mediated bovine tuberculosis multi-epitope
vaccine

REN Jun', HU Liwei', LU Baoping', DU Rongqi', LIU Qing', ZHU Fanjie', BAO Lixia', GU
Tianyuel ,ZHANG Dongchaol‘z , JIN Tianmingz (1. Tianjin Agricultural University , Tianjin Livestock and
Poultry Pathogen Detection and Genetic Engineering Vaccine Engineering Technology Center , Tianjin 300384, China ;
2. Tianjin Academy of Agricultural Sciences,Tianjin Key Laboratory of Animal Molecular Breeding and Biotechnol-
ogy) ***
Objective To construct a multi-epitope vaccine of bovine tuberculosis with attenuated Salmonella as the
carrier,and to observe the immune response in mice after immunization. Methods BepiPred and IEBD were used to
predict and analyze the B and T cell epitopes of bovine tuberculosis Ag85B, MPT63 and HSP65,and a new epitope gene
peptide AMH was designed. The physical and chemical properties,immunogenicity, hydrophilicity, transmembrane region
and spatial structure of AMH were analyzed by ProtParam, VaxiJen, ProtScale, TMHMM, SOPMA and SWISS-MODEL
online software. C-IMMSIM was used for immune simulation. The AMH, Ag85B, MPT63 and HSP65 gene sequences
were ligated with T2A and P2A to construct the eukaryotic expression vector pEGFP-N1. The recombinant plasmid was
introduced into attenuated Salmonella 1.H430,and the recombinant attenuated Salmonella was detected by PCR. The
mice were immunized twice with recombinant attenuated Salmonella at a dose of 2 10" ¢fu/200 pL per mouse. The levels
of serum antibodies and cytokines and the percentage of T cell subsets in spleen lymphocytes were detected after the last

immunization. Results A total of 17 epitope peptides were screened, and the molecular weight of the constructed
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epitope protein sequence AMH was 30. 213 39 ku. Bioinformatics predicts that AMH has stable structure, high hydrophi-
licity,no transmembrane region, loose secondary structure and easy binding to antibodies. Immunological simulation
showed that AMH could induce immune responses of B cells and TH cells,and increase the levels of IgM, IgG and cyto-
kines IFN-y and IL-2. The recombinant plasmid was double-digested to obtain two target fragments of 4 713 bp and 3 133
bp. The size of the target gene fragment amplified by PCR was consistent with the expectation,and the recombinant at-
tenuated Salmonella was amplified by PCR to obtain a 3 133 bp fragment. Compared with PBS group and empty attenua-
ted Salmonella group.the serum IgG level of mice after booster immunization with recombinant attenuated Salmonella
was significantly increased (all P<C0. 01 ),the levels of cytokines IFN-y,1L-4 and IL-10 were significantly increased (all
P <C0.05 ) ,and the proportion of spleen CD4" T lymphocytes and CD4" /CD8" values were significantly increased (all P
<C0.05 ). Conclusion The recombinant attenuated Salmonella can stimulate the humoral and cellular immune respon-

ses in mice, which lays a foundation for the development of a new vaccine for bovine tuberculosis.
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Fig. 3 Immune simulation results of AMH
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Fig. 6 Serum cytokine concentration in mice
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