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Effective use of liposomes in gene therapy requires high yield incorporation of nucleic acids within
vesicles which protect their content from nuclease attack and facilitate transfecti.on:To that end, pGL2
plasmid DNA (3.99 x 106 Daltons) expressing the luciferase reporter gene was incorporated
quantitatively (40-92% of the DNA used) by a mild procedure into neutral and negatively or positively
charged multilamellar liposomes which offered considerable protection from deoxyribonuclease attack.
Smaller vesicles (210-383nm diameter) produced from such liposomes, retained much of the original
content of DNA which was still significantly inaccessible to the enzyme. Liposomal plasmid DNA was
found to retain its structural integrity and to transfect cells in vitro in relation to the size and surface
charge of the vesicles. Such DNA-incorporating liposome constructs could prove effective for plasmid

.DNA expression in vivo.
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INTRODUCTION

A variety of vectors have been proposed for the
delivery Cipa expression of nucleic acids in gene
therapy'(Mullingan, 1993). They include viruses
(eg. retroviruses and adenoviruses) as well as non­
viral vectors (eg. cationic polymers and vesicles).
However, there are disadvantages with each of
these vectors, for instance possible side effects upon
integration of retroviruses into the cell genome,
promotion of immune responses against viral pro­
teins thus precluding long term treatment (Kay et
al, 1994),and transient or low efficiency transfection
by non-viral vectors (Legendre and Szoka, 1995).
Nonetheless, the relative simplicity of DNA incor­
poration into non-viral vectors, often regardless of
DNA size and structure, and their non-pathogenic
nature, render these vectors an attractive alterna­
tive. Indeed, constructs (complexes of preformed
cationic vesicles and plasmid DNA) have been now
developed which exhibit high indexes of transfec­
tion in vitro (FeIgner, 1991) and a low to modest
transfection in experimental animals (Alton et aI,
1993;Zhu et aI, 1993).On the other hand, because of
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the potential toxicity (Raz et aI, 1994) of such
complexes and inability to incorporate other agents
which may promote DNA transfer efficiency, their
usefulness in vivo may not be as promising as when
nucleic acids are incorporated within conventional
liposomes. These, when appropriately designed (in
terms of vesicle size, surface charge and lipid
composition), remain stable in the blood circulation
(Scherphof et aI, 1983;Gregoriadis, 1995) thus pro­
tecting their nucleic acid contents from nucleases in
blood plasma, or attain clearance rates conducive to
optimal use (Gregoriadis, 1995).Moreover, grafting
of cell-specific ligands to the surface of long circu­
lating liposomes would direct nucleic acids prefer­
entially to target cells (Gregoriadis, 1995). Incorpo­
ration of other agents into nucleic acid-containing
liposomes may also render them fusogenic, facili­
tate escape of their contents from the endosomes
into the cytoplasm or promote DNA transport into
the nucleus (Legendre and Szoka, 1995). However,
most techniques (Gregoriadis, 1993) for the entrap­
ment of DNA into liposomes are inefficient, incom­
patible with its size or employ conditions (eg.




