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The body’s natural defense mechanism against infections - the immune system - also
plays an important role in defending us against cancer. The successful treatment of cancer by
immunotherapy however, requires more effective means to enhance tumour immunity and to
counteract cancer-induced immune-suppression. We recently developed a safe and effective
lipid-based platform for targeting nucleic acids (genes encoded within plasmid DNA) directly
to antigen-presenting cells, and to blood vessels within tumours, to enhance immune
responses to cancer. The aim of the work supported by the CCACT was to show: firstly, that
targeted pDNA-lipoplexes encoding immune-modulatory factors and tumour antigen (MUCI)
directly to antigen-presenting cells can elicit potent anti-tumour responses; and secondly, that
lipoplexes also can be targeted directly to established tumours to counteract tumour-induced
immune-suppression. The potential of this approach to fight human cancer was tested in
preclinical mouse models of human cancer. We produced 9FlIg-lipoplexes containing DNA
encoding antigen MUCI, a tumour—associated antigen that is highly expressed in many
human cancers, and used these to vaccinate tumour-bearing mice. Our results show that
vaccination of mice with pMUCI-lipoplexes elicit strong MUCI anti-tumour responses; the
mice showed an increase in the number of MUC 1-specific cytotoxic T cells, and an increase
in the level of MUCI-specific antibody in blood. Importantly, the mice vaccinated with
pMUCI-lipoplexes exhibited strong inhibition in the growth of their established B16
melanoma tumours. These findings demonstrate that the approach can be used to vaccinate
against human tumour antigens. Studies are currently underway to target lipoplexes to
tumours to overcome tumour-induced immune suppression. Since the targeting strategies
employed target both murine and human antigen presenting cells and tumours, successful
completion of this work can immediately be followed by work to translate the findings to

clinical trials to establish efficacy and improve treatment outcomes in patients.
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