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Antibody production using synthetic peptides has been investigated extensively to develop therapeutic antibodies and prophylactic vaccines, but the efficacy is limited. To improve the efficacy of peptide-based antibody production, we formulated an efficacious peptide vaccine without carriers using the natural phosphodiester bond CpG-DNA and a special liposome complex (Lipoplex(O)). Our strategy was proved to be effective in rapid screening of potent B cell epitopes and the produced antibodies were proved to be effective in anti-cancer therapy and defense against viral infection. We produced a monoclonal antibody (the anti-hMUC1 antibody) specific to the extracellular region of the MUC1 subunit MUC1-C. The anti-hMUC1 antibody specifically targets MUC1 and suppresses its function in breast cancer and pancreatic cancer in vitro and in vivo, and can be further developed as a promising targeted therapy to treat cancer. Furthermore, we selected two epitope peptide sequences within the receptor binding domain (RBD) of the MERS-CoV Spike (S) protein, and produced the monoclonal antibodies 506-2G10G5. A peptide-specific antibody produced against MERS-CoV S protein has inhibitory effects on plaque formation in MERS-CoV-infected Vero cells. Therefore, our strategy may be widely used for the development of therapeutic antibodies to treat cancer and pandemic infectious diseases.
