Nonviral gene transfer for treatment of cancer
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Nonviral gene transfer is of increasing importance for cancer gene therapy. Our strategy for gene therapy is focussed on the development of local nonviral gene transfer. Different physical procedures (in vivo electroporation, sonoporation, ballistic transfer etc.) are employed for naked DNA delivery into the target cells or tissues. Among them jet-injection is of growing importance, which allows gene transfer into different tissues with deep penetration of naked DNA, associated with efficient transfection. For nonviral in vivo gene transfer a jet-injector prototype was extensively tested. Different reporter gene constructs (LacZ, GFP, luciferase), cytosine deaminase (CD) and TNF- gene expressing vectors were successfully jet-injected into syngeneic mouse and xenotransplanted human tumor models of colon- or mammary carcinoma and malignant melanoma. Expression analyses of jet-injected tumors revealed the efficient transgene expression. Therapeutic in vivo experiments using the jet-injection transfer of the CD suicide gene or TNF- expressing vector demonstrated significant antitumor effects. Based on our pre-clinical experiments, a phase I gene transfer clinical trial was conducted at the Surgical Oncology, Charité, Berlin to evaluate safety, feasibility and efficiency and of jet-injection aided LacZ-reporter gene transfer in patients with cutaneous metastases from breast cancer and malignant melanoma. In this study, 17 patients were enrolled, who received 50 g of naked GMP-plasmid DNA by intratumoral jet-injection. The study clearly demonstrated, that the application of plasmid-DNA is safe and leads to the expression of the LacZ-reporter gene in the tumors at mRNA- and protein level. Analyses of blood samples revealed the appearance of very small amounts of plasmid-DNA in the circulation, that is rapidly cleared.
