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The knowledge-based strategies towards vaccine design were conceptualized on the basis of the structural understanding of molecular mimicry occurring in diverse physiological conditions. Vaccine is essentially a non-infectious mimic of an infectious agent. Directing the immune response for specifically neutralizing the infection can be facilitated by presenting the mimics of an immunodominant B cell epitope and a promiscuous T cell epitope together, in a common molecular design. On one hand, we have exploited the existing structural knowledge of ternary interactions involving MHC- peptide epitope-T cell receptor towards successfully designing T cell epitope mimics and, on the other, we have experimentally generated a knowledge-base of epitope-paratope interactions which provided appropriate structural constraints for in silico design of the B cell epitope mimic. Thus, the integration of our current understanding of the molecular processes associated with the body’s self-defense and the physico-chemical basis of molecular mimicry provided sound theoretical basis for design strategies towards next-generation vaccine.

