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Magnetic nanoparticles Fe;O4@PEI induced targeted suicide gene therapy com-
bined with magnetic fluid hyperthermia on hepatoma xenograft
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Jiangsu, China)

[Abstract] Objective: To investigate the specific killing effect of magnetic nanoparticles Fe;Os@PEI induced targeted suicide gene ther-
apy combined with magnetic fluid hyperthermia on hepatoma xenograft. Methods: The suicide gene targeting hepatoma p[HRE]JAFP-HS-
VTK and tumor cell imaging reporter gene vector pfHRE]JAFP-Luc were constructed by sub-cloning gene recombination method, and
tested by restriction endonuclease gel electrophoresis. Fe;O4 nano-particles were prepared by co-precipitation method and modified by
Polyethyleneimine (PEI) to obtain the magnetic nano-particles Fe;O4@PEI, which could be used as carrier for tumor gene therapy and a
medium for magnetic fluid hyperthermia treatment; and the characterization of Fe;O4@PEI was identified by transmission electron mi-
croscopy, particle size analyzer and Fourier transform infrared spectroscopy. The reporter genes pflHREJAFP-Luc were delivered into the
nude mice bearing xenografts via tail vein by Fe;O.@PEI, then the bioluminescence signals of mice were observed in an IVIS system. Af-
ter the treatment of p{[HRE]AFP-HSVTK/Fe;O4@PEI, the tumor cell inhibition rate was examined by MTT assay, the cell apoptosis was
tested by Flow cytometry, the in vivo tumor development rate and tumor inhibition rate was tested by animal experiment, and the sub-cel-
lular construction of tumor cells was observed by Transmission electron microscopy. Results: Nano-particles Fe;O4@PEI and recombi-
nant vectors pfHRE]AFP-HSVTK and p[HRE]AFP-Luc were successfully constructed; after tale vein injection, image signals were de-
tected only in tumor tissues via [VIS system, but no obvious pathologic damage in other major organs. In the in vitro cell killing test, the

cell proliferation inhibition rate and the cell apoptosis rate in combination group was higher than that in hyperthermia treatment group and

[E&£mE] K H R4 F 0 H % B (No.81501525) . Project supported by the Youth Project of National Natural foundation of China
(No.81501525)
HEEEN] R2RMA979-), 2, WL, @ AT, 2N EADGURARIEH ]25 S8 657 (5 7C , E-mail : sesame_yuan@126.com

b



- 914 -

HR [ MR 2R TR ST 4K, 2018, 25(9)

gene treatment group [inhibition rate: (76.02+7.33)% vs (42.314+4.28)%, (47.76+£4.81)%, all P<0.05; apoptosis rate: (34.05+£3.41)% vs
(14.41+£1.55)% (11.64+1.20)%,all P<0.01]. The in vivo treatment showed that tumor volume development significantly slowed-down

and even decreased in combination treatment group, and the tumor mass were significantly smaller than those of the single treatment

groups (all P<0.05); and the tumor cell sub- cellular structure showed obvious apoptotic morphology. Conclusion: the suicide gene p
[HREJAFP-HSVTK has specific killing effect on hepatoma cells, Fe;O4@PEI can be used as effective gene treatment carrier and media of

magnetic heperthermia treatment; Fe;O.@PEI mediated target treatment combined with magnetic fluid hyperthermia treatment could spe-

cifically inhibit the hepatoma xenograft.
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A': Fe;04 nanoparticles observed by Transmission electron microscopy(*100); B:Fe;O4@PEI nanoparticles observed by Transmission
electron microscopy; C: Energy spectrum of Fe;O, nanoparticles; D: X diffraction pattern of Fe;O. nanoparticles, a typical structure of iron
oxide spinal; E: The surface zeta potential of Fe;O4 nanoparticles; F: The surface zeta potential of Fe;O4@PEI nanoparticles;

G: Fourier transform infrared spectroscopy of Fe;O4 and Fe304(@PEI nanoparticles
1 Fe;0.#0Fe;0.@PEIHAM KTk HOFRAE
Fig.1 Characterization of Fe;O, and Fe;O,@PEI magnetic nanoparticles
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A: Plasmid map of p[HRE]JAFP-HSVTK; B: Lane M:DNAmarker, Lane 1:p[HREJAFP-HSVTK was digested by restriction
endonuclease Nhel and HindIII, then agar gel electrophoresis,release of heterozygous promoter [HRE]JAFPp of 453 bp fragment; C: Lane
M:DNAmarker, Lane 1:p[HREJAFP-HSVTK was digested by restriction endonuclease EcoRI and Xhol, then agar gel electrophoresis,
the suicide gene HSV-TK and D: p[HRE]AFP-luc plasmid map with a release fragment of 1 194 bp were obtained; E: Lane M:
DNAmarker, Lane 1:p[HRE]JAFP-luc was digested by restriction endonuclease HindIII EcoRI and Xhol after agarose gel electrophoresis,
The gene luciferase with a release fragment of 1 684 bp
E2 ARt R RIAEEBRRAIE

Fig. 2 Construction of recombinant plasmid specifically expresses hepatoma cells
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A: Before the signal acquisition, the black arrow refers to the
transplanted tumor of liver cancer in nude mice;
B: Specific bioluminescence imaging of xenografts
&3 Fe;0.@PEIZi% p[HRE]JAFP-luc £ 55
BRRIBHED LG
Fig. 3 Bioluminescent imaging of nude mice after Fe;O,@PEI
delivering p[HRE]AFP-luc to whole body

Fig.4 Histopathological analysis of main organs in nude mice after injection of magnetic nanoparticles and targeting carriers (x40)
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A: Control group; B: Hyperthermia group; C: Genome; D: Combined group.
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Fig.5 Apoptosis rate of HepG2 cells increased significantly in combined group
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A: Volume time curve of xenografts in nude mice; B: Tumor morphology in different treatment groups;

C:Mass of tumor lump in different treatment groups
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Fig. 7 Changes in volume and mass of transplanted tumor in nude mice in combined group

A: Control group; B: Combined treatment group
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Fig. 8 Sub-cellular structure of transplanted tumor in com-

bined group by transmission electron microscopy(x10 000)
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