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Fig.1 Effect of mIL-12 and mll-12 + mIl-2, mIl-12 +
mGM-CSF genes transfer mediated by single electroporation
on tumor Zrowth in vive
(a)high voltage/short pulses; (b)low voltage /long pulses . ——4@ .
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Fig.2 Effect of mIL-12 and mIl-12 + mGM-CSF gene transfer mediated by multi electroporation in tumor on
tumor growth in vivo

(a)wmor growth curve of BTTgfp T-739 mice; (b)wmor growth curve of MCF-7 nude mice; (c)tmor growth curve of SVIVIC

7721-gfp nude mice. ¢——4: control; M—— M : mIL12;
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Table 1  Metastasis in lung and liver of BTT gfp T 739 mice
after anti angiogenesis therapy mediated by multi electroporation

Control  ExTek-1 sFlke1  ExTek+ sFllke1 antiVEGF121

Liver 1.875 1 1.67 0.6 2.375
Lung 1 0.5 0. 167 0.2 1

Table 2 Metastasis in lung and liver of BTT gfp T 739 mice
after cytokine therapy mediated by electroporation

Control mll-12 mll- 12+ mGM-CSF
Liver 2.25 1.714 1.25
Lung 1.5 0. 571 0. 875
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Fig.3 FEffect of anti VEGF121, sFlk-1 or ExTek gene transfer mediated by multi electroporation in tumor on
tumor growth in vivo

(a)tumor growth curve of BTT-gfp T739 mice. ¢——@: contol; B—— M : sFlk; - —— @ ExTek; ——  : sFlk+ ExTek;
b4 X : aniVEGF121. (b)urmor growth curve of MCF-7 nude mice. 4——4: contol; W —— M : anuVEGF121; — A
sFlk;  —— : ExTek. (c¢)tumor growth curve of SVMC 7721-gfp nude mice. 4——4@: contol; B——M :sFlk1;  ——  :ExTek.
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Target Gene Transfer Mediated by Electroporation for Cancer Therapy in vivo'
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Abstract A plasmid encoding green florescent protein ( GFP) was first used to test efficiency of electroporation
and optimize parameters for electroporation in vive. GFP plasmid was efficiently delivered into muscle by
electroporation and robust GFP expression in muscle could be observed more than three weeks. While much less
GFP positive cells were observed in tumor and GFP expression could only last 6 days but tumors treated with
high voltage/ short pulse showed about 2. 68 fold more GFP positive cells than tumors treated with low voltage/
long pulses. The optimized electroporation parameters was used to mediate therapeutic gene transfer into
subcutaneous tumors which derived from T739 mice bladder transitional cell carcinoma cell line (BTT-gfp).
human mammary carcinoma cell line ( MCF-7) and human hepatoma cell line (SMMC 7721-gfp ). Those
therapeutic genes included immune reaction regulation factors interleukinl2, interleukin2 and GM-CSF or antr
angiogenesis factors such as antisense VEGF121¢DNA, soluble form of VEGF receptor (sFlk-1) and Tie2
(ExTek). Inhibition of tumor growth and metastasis were observed in T739 mice carried bladder transitional
cell carcinoma and nude mice carried either human breast cancer or liver cancer w hich were treated with multiple
transfers of plasmid encoding interleukinel2 mediated by electroporation. MCF-7 and SMMC 7721- gfp derived
tumor showed sensitive to single antrangiogenesis gene therapy, yet definite suppression of growth and
metastasis of BTT-gfp tumor was resulted from cotranfer of sFlk-1 and ExTek gene mediated by
electroporation. The results suggest that electroporation is a high efficient, safe and economical method for gene

transfer in vivo and electro- gene therapy would be a useful method for solid tumor.
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