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A current problem in the use of non-viral vectors for gene therapy of Oral Squamous Cell Carcinoma (OSCC) is the variability in efficiency from one OSCC cell to another.  It is important to understand the mechanisms of transfection and how this differs among the cells of the same tissue of origin. We examined whether the variability arises from the differential uptake of cationic lipid-DNA complexes (lipoplexes), using the recently developed fluorescent transfection reagent Fluo-Metafectene, in comparison to reporter gene expression.  Rhodamine fluorescence and luciferase activity were quantitated 48 h after transfection.  The plasmid pCMV.Luc expressing luciferase under the control of the cytomegalovirus promoter was complexed with an optimal volume of Fluo-Metafectene.  Fluorescence was quantitated using a Perkin-Elmer LS50B fluorometer, and luciferase activity with a Turner Designs luminometer.  Fluorescence microscopy on  Nikon Diaphot was performed following a 4-h transfection period and 48 h afterwards.  Representative luciferase activities in HSC-3, KB and H-357 cells were 100100, 73607 and 147 Relative Light Units/ml, respectively.  Fluorescent lipoplex uptake was quantitated for these cells to be 0.375, 0.325, and 0.185 Fluo-Metafectene µl equivalents, respectively.  In cell lines that are difficult to transfect, the efficacy-limiting step in gene transfer to OSCC cells appears to be lipoplex processing beyond initial uptake.  These additional steps may include destabilization of the endosomal membrane, escape of the DNA into the cytoplasm and transport of DNA into the nucleus.
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