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The aim of this research was to investigate the effect of cationic polypeptides 

mixed with cationic polymers (chitosan hydrochloride, CSHCl) or anionic liposomes on in vitro

transfection efficiency and cytotoxicity in human cervical carcinoma cells (HeLa cells) and 

human hepatoma cells (Huh7 cells). The effect of the type and molecular weight of 

polypeptides, the weight ratio of carrier: DNA, the pH of transfection medium, order of mixing

and the serum on transfection efficiency and cytotoxicity were evaluated. The results showed 

that three types of cationic polypeptides including poly-L-lysine (PLL), poly-L-arginine (PLA) 

and poly-L-ornithine (PLO) were able to form complete complex with DNA at weight ratio 0.5. 

The PLA showed a higher transfection efficiency than PLL and PLO. Hela cells showed 

higher transfection efficiency than that of Huh7 cells. The transfection efficiency of PLA 

depended on the MW. PLA with high MW (> 70 kDa) showed the highest transfection 

efficiency. Therefore, the PLA MW > 70 kDa was used to mixed with CSHCl or coated 

anionic liposome. The order of mixing between CSHCl, PLA and DNA affected the 

transfection efficiency. The transfection efficiency on HeLa cells at pH 6.4 was ranked as: 

PLA/DNA/CSHCl > PLA/CSHCl/DNA > CSHCl/DNA/PLA > PLA/DNA. The highest 

transfection efficiency of PLA/DNA/CSHCl complexes was equal to PEI/DNA complex and 

higher than PLA/DNA complex about 2.39 times. In PLA-coated liposomes, the transfection 

efficiency on HeLa cells was about 1.83 and 1.49 times higher than the PLA/DNA complexes 

at pH 7.4 and 6.4, respectively. In conclusion, PLA/DNA/CSHCl showed elevated potential as 

gene carrier by efficiently condensing the DNA, mediating the highest level of gene 

transfection and lowering the cytotoxicity, compared with PEI, in HeLa cells.
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