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Targeted and efficient delivery of RNAi agents using gold nanoparticles
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O ne of the major developments in the field of cancer gene therapy is to use nano-materials as transfer vectors. Nanoparticles
serve various advantages to deliver the genetic cargo such as; i) easy penetration into the cell membrane due to their
miniscule size and polarity character, ii) targeting of cancer cells using specific molecular labels, and iii) efficient transfer
to the cytoplasm and/or nucleus of the host cell. Especially, the gold nanoparticles (AuNP) are being widely used in various
biochemical and biomedical applications due to their biocompatibility and surface modification potential. RNA interference
(RNAI) agents, such as siRNA and shRNA, are highly specific to inhibit the target genes and are mostly delivered into the
cancer cells using the viral vectors. However the viral vectors have some side effects such as immune reaction to the vector
itself and low transduction efliciency of the genetic cargo, when used to transduce cancer cells. We have developed a novel
method of siRNA transfer into the MCF-7 cells using PEGylated AuNPs, which were also conjugated with either RGD or NLS
peptides. Successful and efficient delivery of the AuNP vectors into the cytoplasm and/or nucleus was visualized using dark-
field illumination. The activation of the siRNAs and inhibition of the target genes were measured using QRT-PCR and western
blotting. Consequently, development of AuNPs equipped with target specific ligands promises to be a critical tool in cancer
gene therapy.
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