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Safety in gene therapy is an important issue since both viral and non-viral vectors have toxic side effects. Not only
vectors themselves, but also distributions of produced proteins affect safety in gene therapy; thus, development of target-
selective gene transfer methods is rational. We have developed organ-, region- and cell-selective gene transfer methods
using non-viral vectors. To deliver foreign gene to liver parenchymal cells (hepatocytes), galactosylation of cationic
liposome/plasmid DNA complex is useful strategy. Based on analyses for intrahepatic disposition characteristics and in-
teraction with blood components, we formulated novel galactosylated lipoplex with regulated salt concentration to
reduce particle size of lipoplex and to stabilize lipoplex simultaneously; as a consequence, we succeeded in improvement
of hepatocyte-selective gene transfer after intraportal injection of the lipoplex in mice. On the other hand, administra-
tion routes are important for target-selective gene transfer. We discovered that simple instillation of naked plasmid
DNA onto organ surface (the liver, kidney, spleen, stomach and lung) in mice and rats could result in effective and
region-selective transgene expression. Neither physical force nor carriers are necessary for gene transfer onto organ sur-
face mesothelial cells. To rationally improve transfection efficiency, mechanism of gene transfer should be elucidated.
We clarified that Rac-mediated macropinocytosis was required for naked plasmid DNA transfer in gastric mesothelial
cells.
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Schematic Representation of in Vivo Gene Delivery Targeted to the Liver
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Scheme of Surface Charge Regulation Hypothesis for Formation of Stable Lipoplex

Numbers for each process represent 1, repulsion among cationic liposomes, 2, attraction between cationic liposomes and plasmid DNA, and 3, repulsion among
lipoplex intermediates, respectively. Fusion of cationic liposomes during lipoplex formation is important for lipoplex stability. Presence of moderate concentration
of salts in lipoplex solution enhances fusion of cationic liposomes in the lipoplex and keeps sufficient repulsion among lipoplex intermediates; as a consequence,

lipids in the lipoplex efficiently covers plasmid DNA.
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Fig. 3. Schematic Representation of Proposed Drug Distribu-
tion via Normal Routes and Organ Surface Instillation (A),
and of in Situ Experiment (B)
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Fig. 4. Gene Expression (ZsGreenl) on Intraperitoneal Organs after Organ Surface Instillation of Plasmid DNA
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