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Today, the outbreak of COVID-19 pandemic in December 2019 affected the economy and health around 
the world then the concern of vaccination against COVID-19 disease is at the top of all country's plans. 
Objectives: This study was performed to design a safe multi-epitope vaccine based on spike (S), envelope 
(E), nucleocapsid (N) and membrane (M) proteins of SARS-COVID-2 virus. Methods: In this regard, 
the most reliable and accurate online tools were used to predict the best B cell, T cell and IFN-γ epitopes 
of N, S, M and E proteins. Then the best predicted epitopes along with HBHA protein were applied 
to assemble a novel multi-epitope vaccine using peptide linkers. The physicochemical properties and 
protein structures of this recombinant vaccine were evaluated using the on line tools. Finally, interaction 
of the vaccine and TLR/MD2 receptor was assessed using molecular docking strategy.In silico prediction 
of epitopes was successfully performed based on tracking the epitopes with the highest scores and the 
highest repetition rate among the results obtained from the online tools. The fi nal developed chimeric 
poly-epitope structure had -0.210 GRAVY and 36.39 instability index which implies the stability of the 
protein. The estimated half-life of the fi nal structure was calculated 30 hours in mammalian reticulocytes 
and >10 hours in Escherichia coli. In fi nal tertiary structure 93% of residues were in the core region and 
had a score of 52.73 for 3D verifi cation and -5.55 for Z-score. Results of protein-protein docking have 
demonstrated that HBHA and TLR/MD2 receptor successfully docked with the lowest energy of -1310.6. 
Based on the acceptable characterization of developed structure consisting of immunogenic epitopes, it 
seems this structure can be considered as a reliable subunit vaccine against the coronavirus.
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