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The safe and effective delivery of genes into target cells and their intracellular 

distribution to their site of action are crucial requirements for successful gene therapy. Non-viral 
gene delivery systems have recently gained more attention, because of their relative safety and 
simplicity of use, compared to viral gene delivery vectors. Most non-viral gene delivery systems 
enter cells via endocytic pathways, and as such endosomal entrapment represents a major 
barrier to their delivery. To bypass this issue, we incorporated three endosome-disrupting 
peptides (HA2(1–20), GALA and KALA) into our DEN-TAT peptide-based oligonucleotide 
delivery system (contains a cationic poly-L-lysine dendron (DEN) and a cell-penetrating peptide 
(TAT(48-60))) to identify which peptide imparted the most favorable endosome escape and 
toxicity profile. The delivery system DEN-K(GALA)-TAT was identified as the promising 
oligonucleotide delivery vector. In order to further optimize this system for siRNA delivery, 
incorporation of stearic acid was performed to generate DEN-K(GALA)- TAT-K(STR), which 
showed a significantly enhanced cellular uptake, compared with the non-lipidic peptide. An 
efficient gene silencing was observed where eGFP siRNA was delivered by the stearylated 
peptide to eGFP stably expressing HeLa cells. When compared to the widely used delivery 
system branched 25-kDa polyethyleneimine (bPEI), the stearylated peptide delivery system 
exhibited enhanced knockdown efficiency and reduced cytotoxicity. Complexation of DEN-
K(GALA)-TAT-K(STR) with siRNA yielded small (~100 nm) and compact nanoparticles, which 
protected siRNA from degradation. The delivery system also exhibited a pH switch, with greater 
α-helical character observed at mildly acidic pH, which helps the endosomal escape of 
complexes that are taken up by endocytosis. In this study, a simple synthetic strategy that 
allows for the rapid generation of well-defined gene delivery systems was developed and the 
data demonstrated our stearylated multicomponent delivery system has great potential as an 
efficient siRNA delivery platform. 
 


