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Topic: Multifunctional Nanocarriers for Efficient Cancer Immunotherapy

Gene therapy using siRNAs against oncogenes or plasmid DNAs (pDNAs) encoding tumor suppressor
genes may serve as a potentially promising approach to treat cancer. However, systemic gene therapy is
hampered by the barriers for therapeutic siRNA/pDNA to reach the target cells and to exert enhanced
therapeutic activity. To this end, effective gene therapy relies on suitable gene carriers that can protect
siRNA/pDNA against enzymatic degradation in the blood circulation, enhance cellular uptake in tumor
cells and facilitate the intracellular release of siRNA/pDNA and nuclear entry of pDNA. We developed
various tumor-targeted nanoparticle (NP) formulations to deliver therapeutic pDNAs and siRNAs into
hepatocellular  carcinoma (HCC). The genetic cargoes were encapsulated in a pH
stimuli-responsive calcium phosphate (CaP) core, and cationic polymers were added to facilitate nuclear
delivery of pDNA. Therapeutic pDNAs and siRNAs co-delivered by HCC-targeted NPs in combination
with the conventional chemotherapy or immunotherapy attenuated HCC progression. Overall, our study

presents effective cancer gene therapy approaches that could be developed for clinical applications.
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