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	Project Title

	Metal Complexes as Nucleic Acid Delivery Vehicles for Cancer Stem Cell Therapy

	Project Highlights:
	1.
	Synthesis and characterisation of phosphorescent iridium(III) complexes

	
	2.
	Determine the photophysical and biophysical properties of the phosphorescent iridium(III) complexes

	
	3.
	Conduct biological studies in cancer stem cell systems to determine efficacy of the iridium(III) complexes as miRNA delivery vehicles, and elucidate the mechanism of action of the iridium(III) complexes

	Project Description 

	Despite significant advances in cancer therapy, fatal incidences of tumour recurrence are still common. Cancer relapse is strongly related to the existence of cancer stem cells (CSCs), a sub-population of cancer cells defined by their ability to self-renew, differentiate and form secondary and tertiary tumours.[1] Due to their remarkable differentiation and self-renewal capacity, CSCs display resistance to conventional chemotherapy and radiotherapy. Standard drugs coupled with surgery effectively reduce tumour mass; however, residual CSCs remain and trigger tumour regrowth. Therefore, to eradicate cancer and prevent its recurrence, chemotherapeutics must have the ability to remove the entire population of cancer cells, including CSCs. Therapeutics capable of selectively killing CSCs and disrupting the microenvironment (niche) supporting these cells are the subject of intense current research, however, there is still no clinically approved drug that specifically removes CSCs. 

The goal of this project is to synthesise water soluble, iridium(III) complexes with branched polyamine backbones capable of delivering miRNA into CSCs. miRNA are small noncoding RNAs typically 20-28 nucleotides in length that have been shown to play a role in RNA-silencing and post-transcriptional regulation of gene expression in CSCs.[2] miRNAs that can inhibit the translation of protein(s) involved in the maintenance and regulation of CSCs will be selected for delivery. Specifically, miR-199a and miR-200a will be delivered as they target proteins critical for cell migration and metastasis (namely, CD44, ZEB2, and CD133) in certain CSCs.[3,4] In addition to miRNA delivery, the inherent photophysical properties of the iridium(III) complexes will enable bio-imaging, and thus, validation of delivery. This project is highly multidisciplinary, and will involve chemical synthesis and characterisation, photophysical and biophysical methods, mono- and 3D-layer cell culture, and sophisticated biologicals techniques. Examples of the methods to be undertaken can be found in the references below.[5-8] In the short-term this project will extend the boundaries of medicinal inorganic chemistry by combining nucleic acid chemistry and photophysics with metallodrug development to delivery therapeutically active miRNAs to CSCs. The long-term outcomes of the project could lead to new strategies that can achieve extended tumour remission in cancer patients.
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