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Preparation and Characterization of Plasmid DNA Encapsulated in Liposomes
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ABSTRACT-The objective of this study was to construct the pegylated liposomes containing plasmid DNA with optimal
encapsulation efficiency. Plasmid DNA (pGL2 clone 753, ~6 kb) was encapsulated by the freeze/thawing method into lipo-
somes composed of 1-palmitoyl-2-oleyl-sn-glycerol-3-phosphocholine (POPC), didodecyl dimethyl ammonium bromide
(DDAB), distearoylphosphatidyl ethanolamine polyethylene glycol 2000 (DSPE-PEG 2000) and DSPE-PEG 2000-male-
imide. The liposomes containing plasmid DNA were then extruded through two stacked polycarbonate filters with series of
different pore sizes to control the liposome size. The plasmid DNA entrapped in the liposomes was separated from free plas-
mid DNA by Sephadex CL-4B column chromatography. The decreased pore size of polycarbonate filters resulted in the
decreased size of liposomes. The encapsulation efficiency was markedly affected by the cationic lipid (DDAB) con-
centration, but to a low degree by the size of liposomes and by the amount of plasmid DNA.
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Figure 1-Sepharose CL-4B gel filtration chromatography. The first
peak represents plasmid DNA entrapped in the pegylated liposome

while the second peak represents the exteriorized nulcease-digested
plasmid DNA.



FRE RS SR B Ax 9 B4 211

80

70

60 |

50

40t

30

Percent Encapsulation

20 t

0 2 4 6 8
DDAB Content (mol %)

Figure 2-Effect of cationic lipid concentration on DNA encap-
sulation efficiency. Plasmid DNA (100 pg) and *P-DNA (1 uCi)
were entrapped in the liposomes composed of POPC, DDAB,
DSPE-PEG 2000 and DSPE-PEG 2000-maleimide. Each data point
represents the meantS.D. from triplicate experiments.
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Figure 3—Effect of DNA amount on DNA encapsulation efficiency.
The liposomes were composed of 92 mole% POPC, 4 mole%
DDAB, 3 mole% DSPE-PEG 2000 and 1 mole% DSPE-PEG 2000-
maleimide. Each data point represents the meantS.D. from triplicate
experiments.
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Table I-Liposome Size and DNA Amount Encapsulated into
the Liposomes after Extrusion through Polycarbonate Filters
with Pore Size of 400 nm, 200 nm or 100 nm

100nm  200nm 400 nm
115.0£34 154.0+2.9 190.0+2.9

Pore size of polycarbonate filters

Liposome size (nm)

DNA amount encapsulated
(ug/mole lipid)

Values are presented as meantS.D. (n = 3)

1.1620.03 1.28+0.25 1.3240.34
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