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Disc-shaped bicelles can be formed spontaneously by mix-
ing long-chain lipids with short-chain lipids at suitable
ratios. The long-chain lipids form the bilayer core of the
bicelle while the short-chain lipids form the protecting rim
of the bicelle. The typical mixed lipid bicelles have a rela-
tively uniform diameter around 20 nm. The surface charge
of such bicelles can be varied by doping with cationic lipids
to form cationic bicelles (CB) or with anionic lipids to form
anionic bicelles (AB). Different from the typical method
of encapsulating DNA with liposomes, bicelles can also be
used to form cationic or anionic bicelle-DNA complexes
[1-3], which can be used as nonviral vectors for improving
the transfection efficiency of gene therapy. As revealed by
small-angle X-ray scattering and TEM, one-dimensional al-
ternating stacks of disc cationic bilayer plates (bicelles) and
DNA arrays were formed spontaneously. DNA molecules
encapsulated between the disc bilayer plates form ordered
arrays with a spacing around 4~5 nm. The number of the
stacking layers can be easily tuned from just a few stacks to
more than one hundred stacks by adjusting the doping per-
centage of the cationic lipid. It is also possible to form an-
ionic bicelle-DNA complexes with the help of the divalent
cations. The DNA-ion-disk bilayer complexes are formed
in the investigated range of 10 mM to 100 mM calcium ion
concentrations. Other than using short-chain lipids, it was
found that bicelles can also be formed at a Triton X-100
to DPPC molar ratio around 1 to 2. As compared with the
diC7PC/DPPC bicelle, which can be formed for a diC7PC
to DPPC molar ratio around 0.2 to 1, it seems that it takes
more Triton X-100 than the short-chain lipid to form bi-
celles for a fixed amount of DPPC. The prepared DPPC/
Triton X-100 cationic bicelles were also found to be able to
form complexes with DNA.
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