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Construction and characterization of liposomal
magnetofection system in pig kidney cells

Wenjie Chen, Haixin Cui, Xiang Zhao, Jinhui Cui, Yan Wang, and Changjiao Sun

Research Center for Nanoscale Science in Agriculture, Institute of Environment and Sustainable Development on Agriculture, Chinese
Academy of Agricultural Sciences (CAAS), Beijing 100081, China

Abstract: Magnetic nano gene vector is one of the non-viral gene vectors, modified by functional group to bind cationic
transfect reagents. Coupling magnetofection with the universal lipofection we developed a novel somatic cell transfection
method as the so-called liposomal magnetofection (LMF). This approach is potential to provide somatic cell cloning with
stable genetic cell lines to cultivate transgenic animals. In order to construct such liposomal magnetic gene vectors
complexes system, we used nano magnetic gene vector to combine with liposomal cationic transfect reagents by molecular
self-assembly. This vectors system successfully carried exogenous gene and then transfected animal somatic cells. Here, we
conducted atomic force microscopy (AFM), zeta potential-diameter analysis and other characterization experiments to
investegate the size distribution and morphology of magnetic nanoparticles, the way of the vectors to load and concentrate
DNA molecules. Our data reveal that, the LMF of Pig Kidney cells exhibited higher transfection efficiency comparing with
the transfection mediated by the commercial lipofectamine2000. Moreover, LMF method overcomes the constraint of
transient expression mediated by lipofection. Meanwhile, MTT assay showed low cytotoxicity of LMF. Hence, LMF is a

feasible, low cytotoxic and effective method of cell transfection.

Keywords: liposomal magnetic nano gene vector, magnetofection, liposomal magnetofection (LMF)
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Fig. 1 AFM images of plasmid DNA (A, B), combiMAG (C, D), combiMAG/DNA (E, F). The images A, C, E reflect the

heights; the images B, D, F indicate the Peak force error which can be seen as the surface morphology change.
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Fig. 2 Diameter distribution and zeta potential assay of gene vectors and their complexes with DNA. The diameter

distribution and zeta potential assay of combiMAG (A, B), liposome/magnetic nanoparticles and their complexes
with DNA (C, D).
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Fig. 3 Agarose gel retardant electrophoresis assay of liposomal magnetic nanoparticle/DNA complexes. 1-5: mass
ratioes of combiMAG/DNA are 1:1, 2:1, 4:1, 8:1, 10:1, respectively; 6: combiMAG only; 7-9: the mass ratioes of
combiMAG/liposome/DNA are 1:1:1, 2:1:1, 2:2:1, respectively; ck: plasmid pEGFP-N1; M: DL2000 DNA marker.

http://journals.im.ac.cn/cjben



XA S EHEERREARANNESEA

4 BZRPKARMRERAEARENRE

Fig. 4 Microscope images of the GFP expression in the transgenic PK cells. The fluorescent microscope images:
lipofection groups (A, B), LMF groups (C, D), magnetofection groups (E, F), and 24 h (A, C, E); 72 h (B, D, F) after
transfection. All scale bars represent 100 pm.
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