Abstract: A Universal Dendtitic Cell Targeting Vaccine Vector
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Purpose: Our lab has designed a dendritic cells (DC) targeting vector for delivering low dose vaccines. The in vivo study of targeting antigens to DC stems from our hypothesis that efficient targeting of the antigen to the desired cell population enhances the immune response. A universal DC targeting vehicle such as the bifuctional fusion protein (bfFp) that can bind to a mixture of biotinylated antigens may be useful to induce polyvalent immune responses. Methods: scFv in VL-VH orientation that recognizes the DEC-205 receptor of DC was fused to core-streptavidin and expressed in E.coli using T7 expression system. ELISA and Western blot were performed using different secondary reagents to demonstrate the bifunctional activity employing DC to show the anti-DEC-205 activity and biotinylated OVA or biotinylated BSA to confirm anti-biotin activity. In vivo immune response studies in mice with biotinylated OVA, Ebola virus GP1, SARS Spike RBD, MUC-1 cancer peptide, Anthrax RBD, GM3, GM2, WEE Structural DNA, Ebola virus GP1,2 DNA, SARS Spike DNA and SARS Membrane DNA were carried. 

 

Results: Construction, cloning, expression and purification of the bfFp in E.coli using T7 expression system was successful. In a step purification using IMAC we were able to obtain pure monomeric fusion protein. Both ELISA and Western blot results have shown the bifunctional activity of the fusion protein. In vivo studies in mice with biotinylated OVA has shown that in the presence of bfFb and anti-CD40 mAb, both humoral and cell-mediated responses can be augmented. In this targeting formulation, low concentration of antigen (200 ng) in saline is adequate to achieve a strong immune response in mice. In the multiple antigens targeting strategy, we also achieved humoral and cell-mediated responses for SARS Spike (S1, S2, RBD), Ebola GP1, 2, MUC-1, Anthrax RBD, GM3, GM2 and WEE E1, E2. Conclusions: In the absence of traditional adjuvants and ex vivo stimulation of DC, bfFp targeting of biotinylated antigens to DC could be a convenient method to deliver multiple antigens to DC. Such nanovaccine formulations can induce immune responses towards peptide, protein, glycoprotein, hapten and DNA encoding structural protein (DNA vaccine). Acknowledgement: This work was supported by Rx&D HRF/CIHR, and NIH grant (#1U01A1061-233-01) to Dr. M. R. Suresh. 

 
 
