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	Project Title: Development of a Therapeutic mRNA Vaccine for Breast Cancer
	Project Description: Dr Helen McCarthy and Prof Ryan DonnellyEligibility: Applicants must have at least an upper second class degree in Pharmacy, Molecular Biology, Pharmaceutical Sciences, Biochemistry, Biological/Biomedical Sciences, or a closely related discipline.Of all breast cancer subtypes, triple-negative breast cancers (TNBC) account for 15-20% of new diagnoses and have the poorest prognosis due to the absence of molecular targets. Recently there have been a number of tumour- associated antigens (TAAs) identified in TNBC and clinical evidence suggests that outcome is affected by tumour-infiltrating immune cells. Thus, immunotherapies may be beneficial for the future treatment of TNBC. Nucleic acid vaccination holds tremendous potential, with the evocation of both prophylactic and therapeutic responses. Of these, mRNA vaccines are much more potent than DNA vaccines with smaller quantities inducing greater immune responses. The bottleneck in the mRNA vaccination lies in an effective delivery technology. The ‘solution’ lies in the two-tiered approach of our technology; i) a peptide delivery system, that is able to condense mRNA into nanoparticles, protect from degradation, facilitate cellular entry, disrupt endosomes and deliver the mRNA into the cytoplasm; ii) a microneedle (MN) patch that will encapsulate the nanoparticles within the polymeric matrix and dissolve upon intradermal insertion, releasing the cargo to the skin-resident immune cells. This 3-year project is designed to develop an effective mRNA vaccine and will provide the opportunity to gain technical expertise in molecular biology and pharmaceutical formulation, in addition to in vitro and in vivo technologies.
	Supervisor Name: Dr Helen McCarthy
	Supervisor Email: h.mccarthy@qub.ac.uk


