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Photo-regulation of transfection efficiency by using photo-responsive cationic lipids
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Department of Bioengineering, Graduate School of Engineering, Osaka City University

In the hope of facilitating the escape of exogenous genes from endocytic vesicles and improving
transfection efficiency, we have investigated photoresponsive gene carriers and using UV irradiation
during gene delivery to destabilize endocytic vesicle membranes and to facilitate membrane fusion. A
photosensitive amphiphilic molecule can regulate the shape of an assembled vesicle as determined by
microscopic observation. Photo-isomerization induces a change in membrane fluctuation behavior,
fusion, or a morphological transition. The mechanism of this photo-switching in the vesicle morphology
is interpreted in terms of a change in the effective cross-sectional area of the photosensitive molecule.
Using a luciferase gene as a model, we show that UV irradiation of photosensitive lipid/DNA
complex-treated COS-1 cells induces a substantial increase in the transfection efficiency. After DNA
complex pass through the cell membrane by endocytosis, trans to cis photo-isomerization of the
azobenzene structure would induce the destabilization of photosensitive lipid membrane and enhance
endosomal escape of plasmid DNA complex.
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Figure 1. Transmission electron micrograph of
KAON12 membrane before (A) and after (B) UV
irradiation (365 nm, 3.5 mWcm?) for 5min. The

Figure 2. Transfection Efficiency of DNA
Complexes with cationic lipids. DNA complex
was formed using 1 mM lipid dispersion (7.7
pL) and pGL3 (1 pg). After that, transfection
was carried out for three hours using COS-1
cells in a 24-well plate, and the activity of
luciferase in cell lysate was measured 48 hours
later to assess transfection efficiency. In order to
investigate the effects of photo irradiation on
transfection, after allowing cells to come in
contact with complexes for three hours, UV (365
nm, 3.5 mWecm?) was irradiated for zero or ten
minutes, and the results were compared. The
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