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TRACC (to Train and Retain Academic Cancer Clinicians) is a joint Glasgow/Edinburgh programme funded
by Cancer Research UK. The MB-PhD strand of the programme is an opportunity for medical students
from either University to undertake a 3-year PhD after their BSc year in any discipline relevant to cancer
research. Students are provided with close mentoring and support to find the project that best fits their
interests across Edinburgh and Glasgow. Your MB-PhD project proposal should be suitable for a 2" or
3" year medical student undertaking a 3-year intercalated PhD (having previous completed a 1-year
intercalated BSc)..

MB-PhD Project title:

Repurposing antipsychotic drugs for brain tumour treatment

Supervisory team:
Primary supervisor: Noor Gammoh — UoE

Secondary supervisor: Stephen Tait — UoG

Lab websites:

NG: https://institute-genetics-cancer.ed.ac.uk/research/research-groups-a-z/gammoh-group
ST: https://www.crukscotlandinstitute.ac.uk/cruk-si-research/cruk-si-research-groups/stephen-tait-
mitochondria-and-cell-death.html

Research question:

Glioblastoma multiforme (GBM) is the most common and aggressive brain tumour, with a devastating
prognosis of just over a year. Despite extensive research, treatment advancements over the past decade
have been limited. Recent findings from our lab highlight a crucial role for autophagy, a lysosomal
degradation pathway, in GBM development and survival. Despite compelling genetic evidence
suggesting that autophagy promotes the survival and resistance to treatment of multiple cancers,
targeting this pathway for therapeutic benefit remains challenging due to the lack of effective inhibitors.

Unpublished studies from the lab identified a panel of psychotropic drugs as potent enhancers of cell
death in glioma stem cells (GSCs). We observed that these molecules accumulate in the lysosomes of
cells and inhibit autophagy. Interestingly, GSCs seem to be more sensitive to these lysosomotropic
agents compared to normal stem cells (NSCs). Given that these drugs can cross the blood-brain barrier
(BBB), they present a promising opportunity for drug repurposing in GBM therapy.
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The research questions of this project are to understand whether the identified psychotropic agents can
be used for GBM therapy and to identify their mechanism of action. The main aims are as follows:

1) Investigate the mechanism of cell death elicited by psychotropic drugs in a panel of patient-derived
cells (with known genetic mutations) and test the release of immunogenic factors (UoE & UoG).

2) ldentify lysosomal targets that render cells sensitive to death upon drug binding (UoE).

3) Evaluate the therapeutic potential of these agents in suppressing GBM growth in preclinical models
as single agents or in combination therapy (UoG).

By integrating molecular mechanism studies with disease modelling, this project aims to advance new
therapeutic strategies for GBM treatment.

Relevance to Cancer:

Several factors contribute to the poor prognosis of GBM, including tumour heterogeneity, the BBB, and
resistance to treatment. This project addresses a key molecular pathway involved in GBM survival and
utilises small molecules with known BBB penetration. Understanding their mechanism of action and the
role of lysosomes in cell survival could help identify critical vulnerabilities in GBM. Furthermore,
preclinical studies will provide essential proof-of-concept data, potentially paving the way for novel
therapeutic interventions for this devastating disease.

Techniques/model systems to be used:

The project will combine basic mechanistic studies with preclinical modelling in order to enhance our
understanding of the disease and provide better treatment approaches for GBM. The study will use a
number of methodologies, including:

1) Cell death/survival assays in patient-derived GBM cells, including Pl staining, FACS sorting,
fluorescence imaging, and analyses of cell media.

2) Lysosomal biology studies: isolation of lysosomal fractions, protein identification by mass
spectrometry (MS), drug-target interactions, CRISPR/Cas9-gene editing to identify pathways
conferring resistance to treatment, and high-resolution microscopy.

3) Preclinical modelling using well-established mouse models. Tumour development will be
monitored by imaging and analysed by IHC and MS for markers of cell death and immune
infiltration.
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