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Specific gene silencing by small interfering RNA (siRNA) has tremendous potential for treating a variety of diseases including inflammatory and autoimmune diseases, cancer, virus infections and degenerative diseases. In less than a decade after discovery of the phenomenon, siRNAs are already being tested in clinical trial. However, because siRNAs are relatively large and have a net negative charge, they do not easily enter the cells and thus, their delivery to specific cell-types in vivo is a major obstacle that must be overcome for clinical use. 

We have recently developed a common platform termed “Targeting ligand-siRNA binding peptide chimera” (TL-siBP) for siRNA delivery to specific cell types in vivo. This technology involves the production of chimeric delivery reagents consisting of a targeting ligand (such as an antibody fragment or a peptide that bind to specific cellular receptor) fused to a siRNA binding moiety (such as oligoarginine residues, which bind siRNA by charge interaction). For e.g. for siRNA delivery to neuronal cells, we fused a peptide that binds to acetylcholine receptor (expressed by neuronal cells) to 9R peptide (to bind siRNA) and showed that this delivery reagent could be used to suppress fatal viral encephalitis in mice. Similarly, for human T cell-specific delivery we conjugated a single chain antibody fragment that binds to CD7 antigen (expressed by T cells) to 9R. Anti-HIV siRNA delivery using this reagent effectively suppressed HIV infection in a humanized mouse model. We have also produced reagents for targeted siRNA delivery to dendritic cells and macrophages. 
