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Effect of Molecular Weight of Polyethylenimine on the
Transfection of Plasmid DNA
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ABSTRACT-Polyethylenimine (PEI) has been used as cationic polymers for efficient gene transfer without the need for
endosomolytic agents. Various kinds of PEIs with different molecular weight were tested in order to investigate the effects
of the molecular weight of PEI on the transfection efficiency and cell cytotoxicity. The -galactosidase expression (pCMV-
B-gal) plasmid was used as a model DNA. Complex formation between PEI and pDNA was assessed by 1% agarose gel
electrophoresis method. Particle size and zeta-potential of complexes were determined by electrophoretic light scattering
spectrometer. In vitro transfection efficiency was assayed by measuring -galactosidase activity. Cell cytotoxicity was deter-
mined by MTT assay. Particle sizes of the complexes became smaller on increasing molecular weights of PEI and N/P ratios.
Surface potential of complexes was increased as the molecular weight of PEI increased. Transfection efficiency of pCMV-
B-gal on the HEK 293 cells was greatest with PEI 25 K system but having the lowest cell viability. PEI with high molecular
weight showed higher transfection efficiency and cell viability than PEI with low molecular weight.
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Figure 1-Agarose gel electrophoresis of various PEI-DNA com-
plexes depending on the N/P ratio.
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Figure 2-Effects of the molecular weight of PEI and N/P ratio on
the particle size of PEI-DNA complexes.
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Figure 3-Change of zeta-potential of PEI-DNA complexes de-
pending on the molecular weight of PEI (N/P ratio=5).
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Figure 4-Comparison of various PEI-mediated transfectios of HEK
293 cells. All data were presented as mean standard deviation from
at least three separate experiments. Cont (—) and cont (+) mean the
blank solution and naked DNA, respectively. Lipofectin™ was used
as standard assay.
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Figure 5—Cell viability of HEK 293 cells with various PEI-DNA com-
plexes. Cytotoxicity was determined by the MTT assay. All data were pre-
sented as mean standard deviation from at least three separate experiments.
*p<0.05 compared with cont (+), **p<0.01 compared with cont (+)

(B) ©

Figure 6-Phase contrast images of HEK 293 cells at various time points following exposure to PE[-DNA complexes (x100). (A) Control,

(B) PEI 25 K/DNA (N/P=5) and (C) PEI 750 K/DNA (N/P=5).
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