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Abstract

BACKGROUND: Compared with viral vector, many cationic lipids naturally occurred or synthesized have been used for gene
transfer in the form of liposomes, which have the advantages of non-immunogenicity, simple production, plasmid protected
against nuclease degradation and non-oncogenicity, etc. And cationic lipids as an effective alternative of viral vector, cationic
liposomes can be used for cell transfection in vivo and in vitro.

OBJECTIVE: To introduce research progress on mechanisms of cationic liposome-mediated gene transfer.

METHODS: CNKI database from 1987 to 2010 and PubMed database from 1987 to 2010 were retrieved by the first author with
computer. The index words were “gene therapy, cationic liposome, gene transfer, mechanism” in Chinese and English.
Literatures were limited to Chinese and English languages. From cationic liposome gene transfer and gene transfer mechanisms
were summarized, the cationic liposome-mediated gene transfer mechanisms were reviewed.

RESULTS AND CONCLUSION: Totally 108 literature were retrieved and selected according to inclusion and exclusion criteria,
20 of them were included. The cationic liposome-mediated gene transfer mechanisms were reviewed, including the formation of
the cationic lipid / DNA complexes, cell uptake, inclusion body release, complex dissolution, and nucleus intake research. The
results indicated that research on structure-activity relationship of lipids and the mechanism of gene transfer is the key to improve
cationic liposome transfection efficiency and optimize gene therapy.
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Figure 1 Chemical structures of lipids
commonly used in the formation of
cationic liposomes
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Figure 2 Cell-entry mechanisms for cationic
liposome—plasmid DNA complexes
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Figure 3 Lipoplex (complexes of liposome and DNA)
structures
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