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*Summar | It is thought that the ultimate cure for cancer will arise from harnessing the host

y immune system that could eradicate cancer cells even as they evolve. One such

descriptiv | stragegy is the use of Immune Checkpoint Inhibitors, which need ‘immune-hot’

e text / tumours. However, only 1 in 8 tumours are “immune-hot” with the remainder termed

Example | “immune-cold”. Cancers such as triple negative breast cancer, ovarian and pancreatic

of cancer are all generally “immune cold” which may underpin the associated poor clinical

research | outcome. There has been significant research into turning these “cold” tumours “hot”

project resulting in tumour kill. One such approach has been to use cyclic dinucleotides (cDNs)

to activate the innate immune pathway through the cGAS/STING pathway. While
promising results have been shown using direct intratumoural injection, systemic
delivery has not been possible due to enzymatic destruction. This limits clinical
application to accessible tumours and means application to the metastatic setting,
where there is a significant unmet clinical need, is almost impossible.

The focus of this PhD is to use a novel patented drug delivery system to overcome these
limitations. The industrial partner, Phion Therapeutics, has developed a patented
technology, RALA, that can be used to deliver nucleoside and nucleotide analogue drugs
specifically to solid tumours following intravenous administration in a nano-formulation.
This composite peptide-based nanoparticle has been designed to prevent cell entry
except in the tumour microenvironment, thus enhancing the efficacy of the drug (30x)
at its intended site. This is a key advantage in the metastatic setting where disease can
be dispersed in small tumours throughout the body and requires sufficient drug
accumulation in each site to achieve response.

Aim1: Novel Targeted Delivery of cyclic Dinucleotides

RALA will be used to deliver cDNs facilitating escape from enzymatic destruction and
limiting adverse immune responses often observed using systemically-delivered
immune agonists. Nanoparticle formulation will be optimised and assessed in vitro and
in vivo for immune activation and tumour kill using “immune cold” syngeneic models
(e.g. 4T1 (breast), ID8 (ovarian) and Panc02 (pancreatic)).




Aim?2: Targeting the metastatic setting

Our data indicates that STING, the obligate effector of this cDN-based therapy, is lost
during drug resistance meaning use of cDNs may not be effective in the
metastatic/resistant setting. Therefore, targeting other key immune effectors (e.g.
TLR9, RIG-1, NLRP3) will be explored. Commercially available nucleotide-based agonists
(CpG DNA and RLR ligand) will be formulated with RALA to develop tumour targeting
particles and assessed in vitro and in vivo as described in Aim1. Agonists may also be
combined in a single nanoparticle formulation to maximise therapeutic efficacy in both
the primary and resistant setting which may prevent the development of resistance
through upregulation of a parallel signalling pathway.

This multidisciplary project is in direct alignment with the strategic goals of the CCRCB
and School of Pharmacy to develop novel personalised medicine strategies to improve
cancer care. The partnership brings together the molecular and translational oncology
expertise of Drs Buckley and Parkes with the extensive experience of pHion
Therapeutics developing the next generation of cancer medicines.
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Training Research Skills: the supervisors will ensure excellent training in physiochemical, in vitro

provided | and in vivo techniques providing the student with a broad spectrum of knowledge and

through expertise. The supervisors will ensure the student is aware of the translational

the relevance of the project and its potential impact on patient care,

research | Record keeping & monitoring: Monthly meetings with the student will take place with

project electronic records. Students must also complete a 3-month initial review and annual
progress review to proceed to years 2 & 3. The annual progress review involves written
work, presentation and/or mini viva.

Expected | The technologies developed in this project have significant potential to overcome the

impact substantial limitations currently associated with the use of innate immune agonists to

activities | active an anti-cancer immune response. This therapeutic strategy will allow systemic

delivery of the targeted therapy with therapeutic efficacy in both the primary and
metastatic setting and provides a novel treatment option for hard to treat cancers such
as triple negative breast, ovarian and pancreatic cancers.
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