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Design and immune characteristics of a novel multi epitope vaccine against Echinococcus granulosus
EgG1Y162
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Objective The purpose of this study is to analyze the amino acid sequence of the EgG1Y162 protein in
order to understand its physicochemical properties and secondary and tertiary structure characteristics. Additionally, we
aim to predict the T and B cell epitopes of this antigen,screen for dominant epitopes.and construct a recombinant vaccine
by combining these epitopes with the heat shock protein HSP70. This will allow us to validate the immune response
generated by this novel multi-epitope vaccine. ~ Methods We obtained the amino acid sequences of EgG1Y162 and
HSP70 from the NCBI database. We used online programs such as Protparam, NetPhos,and TMHMM-2. 0 to analyze
various properties of the EgG1Y162 protein, including its molecular weight, isoelectric point, amino acid composition,
transmembrane domains,and phosphorylation sites. We also predicted the secondary and tertiary structures,as well as the
T and B cell epitopes of EgG1Y162. Based on our predictions,we determined the optimal epitope information and docked
the optimized dominant epitopes with the HSP70 molecule to construct a recombinant HSP70-EgG1Y162 vaccine. We
compared and analyzed the immune response intensities induced by HSP70 protein, EgG1Y162, and HSP70-EgG1Y162
using the enzyme-linked immunospot assay (ELISPOT). Results We found that EgG1Y162 is composed of 120 amino

acids, while HSP70 is composed of 762 amino acids. The online analysis of the secondary structure of EgG1Y162 protein
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showed that approximately 22.50% were a-helices, approximately 28. 33% were extended chains,approximately 6. 67 %
were B-turns,and approximately 42. 50% were irregular coils. We screened the dominant T and B cell epitopes of the
EgG1Y162 antigen and used the HSP70 protein as a carrier to construct the HSP70-EgG1Y162 multi-epitope vaccine by
combining the T-B cell epitopes of the EgG1Y162 antigen and a connecting protein linker-GGGS. ELISPOT analysis of
spleen cells from immunized mice showed a significant increase in the grayscale value of the reaction spots compared to the
control group, indicating the immunogenicity of HSP70-EgG1Y162. Conclusion  Through the use of bioinformatics
methods, we analyzed and predicted that the EgG1Y162 protein of Echinococcus granulosus contains abundant T and B cell
epitopes. By fusing the screened dominant epitopes with the heat shock protein HSP70, we were able to enhance the
immunogenicity of this novel multi-epitope antigen against cystic echinococcosis. The ELISPOT analysis confirmed that

the HSP70-EgG1Y162 multi-epitope vaccine constructed using HSP70 protein and EgG1Y162 exhibits increased

immunogenicity. This design method shows promise as a new approach to designing superior vaccines and provides new

insights into the prevention of cystic echinococcosis.
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Table 1 EgG1Y162 protein T cell epitope prediction

Allele " Start End Length Method used Peptide Percentile Rank Adjusted rank
G B Fin 4k KE i 75 12 B 71 [ER i TS S
HLA-DRBI % 07.01 1 19 33 15 Consensus (comb. lib. /smm/nn) EHFRWIHVGSRSLEL 0. 64 0. 64
HLA-DRBI * 0701 1 21 35 15 Consensus (comb. lib. /smm/nn)  FRWIHVGSRSLELGW 0.70 0.70
HLA-DRBI1 % 07.01 1 20 34 15 Consensus (comb. lib. /smm/nn) HFRWIHVGSRSLELG 0.70 0.70
HILA-DRBI * 0701 1 17 31 15 Consensus (comb. lib. /smm/nn) LPEHFRWIHVGSRSL 0.76 0.76
HLA-DRBI * 0701 1 18 32 15 Consensus (comb. lib. /smm/nn) PEHFRWIHVGSRSLE 0. 88 0. 88

TE AR HE A = R AR5

Notice: Low adjusted-rank = good binders.
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Fig. 5 Map of the feasibility region of the EgG1Y162 B cell epitope
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Fig. 6 Molecular docking of the CD4T T cell epitope to HLA-DRB 1
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Fig. 7 ELISPOT B cell reactivity before and after immunization
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