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AbstractFigure 1. Models of landscape phage libraries. Left: Ball-and-stick model of four neighbor p8-proteins with N-terminal random foreign peptides (red) and mutagenized central segments (yellow) on the surface of the phage capsid (blue contour). Right: Random foreign peptides grafted into the major coat protein. N-terminal foreign peptides are pictured with red atoms, central domains are pictured with yellow atoms. The distance between neighboring peptides is ∼ 2.7 nm.  The model represents ~1% of the virion’s length.


[bookmark: _GoBack]
The idea that a molecular probe could be delivered specifically to targeted cells within the organism, was ‘Holy Grail’ for several generations of bioengineers and biomedical scientists for the past hundred years. To approach to this illusive goal, we used our proprietary polyvalent peptide phage displayed ‘landscape’ libraries to select clones with specificity to various cancer types, which resulted in generating phage protein fusions containing functional motifs with selectivity to various cellular phenotypes and discovery of ‘promiscuous’ multi-motif phage proteins targeted to different cellular receptors. We proposed the novel ‘self-navigating drug’ paradigm, which relies on the use of ‘molecular self-navigating ligands’, selected from tissue-migrating polyvalent multi-motif landscape phage display libraries and accumulating ‘elementary binding units’ responsible for binding to different tissue cells. Phages isolated through their migration to the site of disease would be used for development of specifically targeted molecular navigating ligands that could bring any drug to any site of the body. Applied to the targeted drug delivery problem, this novel approach promises to replace the existing ‘point to point’ targeting concept for the novel ‘self-navigating’ drug delivery paradigm that can be used as a theoretical basis in development of a novel generation of molecular imaging probes and medications for precise and personal medicine. 
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