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Abstract

Plasmid DNA (pDNA) /chitosan/chondroitin sulfate (CS) ternary complexes were developed
to enhance physicochemical stability and transfection efficiency of pPDNA/chitosan complexes.
Physicochemical characters such as particle size, zeta potential, and morphology, and
transfection abilities in vitro and in vivo were examined for ternary complexes.

Chapter 1] Historic background and current situation of gene therapy were summarized, and
research significance for this study was stated.

Plasmid DNA/chitosan complexes covered with six kinds of CSs having different
sulfation degrees and molecular weights were physicochemically characterized. Ternary
complexes covered with appropriate CS showed particle size of around 180 nm and zeta
potential of -40 mV with unique globular structure. They also showed high stabilities in the
conditions where blood proteins or erythrocytes exists. Ternary complexes were uptaken via
macropinocytosis, escaped from endosomes by proton sponge effect, and entered into nucleus
without dissociation of pDNA, chitosan, and CS.

The effects of coating pDNA/chitosan complexes with CS on stability in freeze-dry
rehydration processes and cell transfection ability in vivo were investigated. Freeze-dried
ternary complexes showed sufficient cell transfection ability in vitro and in vivo. In addition,
ternary complexes significantly suppressed tumor growth and showed histopathologically
high anti-tumor effect by intratumoral injection to tumor-bearing mice.

Transcription or translation efficiency and gene expression activity of pDNA
complexes were analyzed in connection with difference of compaction strength of the
complexes. As a results of fluorescence quenching assay and quantification analyses using
realtime-PCR, it was suggested that CS coating loosened the compaction of pDNA and
chitosan, causing a significant enhancement of transcription efficiency.

Chapter 5 The major findings of the study was summarized.




