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IDENTIFICATION OF A CARDIAC-SPECIFIC PROTEIN TRANSDUCTION DOMAIN BY IN VIVO BIOPANNING USING A M13 PHAGE PEPTIDE DISPLAY LIBRARY  
M. Zahid
University of Pittsburgh, Pittsburgh, PA, USA
Protein transduction domains (PTD) or cell penetrating peptides (CPP) are small peptides able to transverse plasma membranes and carry peptides, full-length proteins, oligonucleotides, iron nanoparticles and liposomes as “cargoes”. These PTDs can be broadly classified under three classes; cationic or positively charged PTDs, hydrophobic or protein leader sequence-derived domains and peptides identified by phage display that are able to transduce cells in a cell-type specific manner. A peptide able to transduce cardiac tissue specifically, delivering cargoes to the heart, would be of significant therapeutic potential for delivery of small molecules, proteins and nucleic acids. We have utilized a combinatorial in vitro, followed by cycles of in vivo phage display, to identify a unique peptide which is able to transduce cardiomyocytes functionally in culture in a concentration and cell-type dependent manner. Mice injected with this peptide showed significant transduction of heart tissue with minimal uptake by lung and kidney capillaries, and no uptake in liver, skeletal muscle, spleen or brain. The level of heart transduction by this peptide also was greater than with a known cationic transduction domain. In this talk we will review protein transduction domains, the technique of phage display as it relates to identifying cell or tissue specific PTDs and summarize our work that led to the identification of a cardiac specific PTD. 

