Engineered  pH-responsive peptide based siRNA transporters  for enabling enhanced siRNA delivery
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[bookmark: _GoBack]Abstract: Cell-penetrating peptide based molecular transporters have gained significant importance for intracellular delivery of functional siRNA. The cellular internalization pathway of CPP-cargo complex is determined by the size, charge, concentration of CPP-cargo complexes and cell types used for the study. Such internalizations occur by endocytic pathways and suffer from endosomal entrapment. The endosomal entrapment and inefficient release of cargo from endosome prevents high yield cytosolic delivery of functional siRNA. Designing clinically safe and effective transporter for cytosolic delivery of siRNA in biologically active form remains as key hurdle. To overcome these challenges, we have designed protease-resistant peptide based molecular transporters having Arg-(D)His-Arg moiety in the sequence and evaluated their physicochemical properties and gene silencing efficacies. Computational studies show that at physiological condition, Arg-His hydrogen bonding interaction stabilizes Arg-DHis-Arg template, whereas such interaction disappears at lower pH. pH-sensitive residue, histidine exhibits proton sponge effect in endosomal acidic environment and facilitates the release of entrapped CPP-cargo complexes to the cytosol. Interestingly, our designed histidine-rich molecular transporters demonstrated functional siRNA delivery in breast cancer cell lines like commercial transfection agent HiPerFect and exhibited significant gene silencing in MAPK/ERK signaling pathway as evidenced by RT-PCR and immunofluorescence studies. MAPK pathway promotes cell proliferation, metastasis and drug resistance in triple negative breast cancer cells, MDA-MB-231. We anticipate such molecular transporters might be translated to clinics for developing next-generation siRNA based nanotherapeutics against triple negative breast cancer.

