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Preparation of lipid-protamine-DNA complexes and evaluation
of their transfection efficiencies in vitro

SUN Xun, ZHANG Zhi-rong *
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Abstract; Aim To develop a novel non-viral gene delivery systems lipid-polycation-DNA complexes
(LPD) and investigate their transfection efficiencies in vitro. Methods LPD were prepared as follows by
first mixing the plasmid DNA and protamine together, then the resulted polyplexes were incubated for 10
min at room temperature, followed by addition of preformed cationic liposomes. The morphology of T.PD
was observed by transmission electron microscopy. The diameter and surface charge of LPD were measured
by photon correlation spectroscopy (PCS). The nuclease protection ability of LPD was evaluated by
agarose gel electrophoresis. Estimation of transfection efficiency was performed by galactosidase assay in
Chang, HepG2 and SMMC-7721 cells. Results The average diameter and the zeta potential of LPD were
143. 5 nm and 32. 6 mV, respectively. LPD could protect the plasmid DNA from nuclease degradation after
2 hours incubation at 37 °C while the naked DNA degraded rapidly. The average transfection efficiencies
were (69 £6)% , (43 +7)% and (96.2 £1.8)% in Chang cells, HepG2 cells and SMMC-7721 cells
respectively. Conclusion LPD could be prepared easily with small particle sizes and high transfection
activities. LPD may be good non-viral vectors for applications in gene delivery.
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Figure 1  Zeta potential measurements of protamine-
DNA complexes at different weight ratios
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Lane 1. Naked DNA; Lane 2; Naked DNA incubates with DNase for 5
min; Lane 3; LPD incubates with DNase for 5 min; Lane 4. LPD
incubates with DNase for 30 min; Lane 5; LPD incubates with DNase for
1 h; Lane 6; LPD incubates with DNase for 2 h

Figure 3 Agarose gel electrophoresis of naked DNA
and LPD subjected to DNase degradation
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Figure 2 Electronic transmission microscopy ( x 30 000)
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A Chang hepatocytes transfected with LPD; B: Chang hepatocytes-lransfected with Lipofectamine
Figure 4 Comparison on transfection efficiency with LPD and Lipofectamine in Chang hepatocytes

A: HepG2 hepatoma cells transfected with LPD; B: HepG2 hepatoma cells transfected with Lipofectamine
Figure 5 Comparison of transfection efficiency between LPD and Lipofectamine in HepG2 hepatoma cells

A; SMMC-7721 hepatoma cells transfected with LPD; B; SMMC-7721 hepatoma cells transfected with Lipofectamine
Figure 6 Comparison of transfection efficiency between LPD and Lipofectamine in SMMC-7721 hepatoma cells
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