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Recent development in molecular biology has revealed disease-related genes for cancer and other refractory diseases and
thus gene therapy has attracted attention. There are two types of carriers that can deliver therapeutic genes to targeted
organs and cells, which are viral and non-viral carriers. Despite the high transduction efficiency of viral carriers, issues
arise such as their natural tropism and immune responses. Non-viral carriers are attractive alternatives in that they are safe
and designable, though their lower transduction ability remains a challenge. In this study, we developed a multi-layered
gene nanocarrier introduced with functional peptides for higher gene delivery and transduction efficiency.

Two cycles of emulsification and freeze-drying using two different kinds of surfactants produced a double-coated
nanocarrier that encapsulated the enhanced green fluorescent protein (EGFP) or EGFP-coded vector. As functional
peptides, we introduced a cationic peptide, membrane fusogenic peptide, and nuclear localization signal (NLS) peptide to
the outermost, inside, and innermost layers, respectively. To introduce these peptides to the double-coated nanocarrier, the
cationic and membrane fusogenic peptides were conjugated with long alkyl chains, and the NLS peptide was fused with a
gene-binding peptide.

The in vitro delivery of EGFP into CHO cells revealed that the introduction of cationic and membrane fusogenic peptides
increased the delivery efficiency of the protein into cytoplasm. This result suggested that the outermost cationic peptide
increased the affinity of the carrier with cell membranes and the inner membrane fusogenic peptide could promote the
release of the protein into cytoplasm. For a higher transduction efficiency, genes should be delivered from cytoplasm to
nucleus: therefore, we designed new peptides with SV40 virus-derived and cMyc-derived NLS peptides fused with a
gene-binding peptide. The transduction efficiency was higher with SV40 virus-derived peptide than with cMyc-derived
one.




