
SUMMARY 

Glioblastoma (GBM) is the most prevalent primary intrinsic brain tumour occurring in adults, 

with dismal survival rates of 12 to 15 months despite maximal therapeutic intervention. 

Central to GBM malignancy is a subset of cells referred to as GBM-derived cancer stem-like 

cells (GSCs). GSCs have been shown to drive both therapeutic resistance and recurrence of 

GBM. This thesis is aimed to identify vulnerabilities specific to GSCs, which when targeted 

could promote sensitization to ionizing radiation (IR). The difficulty in eliminating GSCs is 

attributed to the constitutive active DNA Damage Response pathway (DDR) underpinning 

their radio-resistance. Pre-clinical studies, some leading up to clinical trials, have shown 

promise in improving patients diagnosed with GBM through the manipulation of the DDR 

cascade. The translation of drugs tested in pre-clinical models to the clinic is hindered by the 

limited protein accessibility of drugs to the brain due to the blood-brain barrier (BBB). 

In the first study, we show elevated levels of Replication Protein A (RPA) in GBM compared 

to non-tumour samples and low-grade gliomas. The high levels of RPA were a quality of the 

GSCs driving the evasion of IR-induced cell death. The elevated levels of RPA in GSCs in 

comparison to their differentiated counterparts (DGCs), as well as normal human astrocytes 

allow for its inhibition specifically in GSCs without impacting the normal brain. RPA 

silencing using shRNA sensitized GSCs to IR. Treatment of GSCs using an RPA inhibitor, 

HAMNO, corroborated the loss of function experiments and enhanced the radio-sensitivity of 

GSCs, thereby suggesting its potential as a novel treatment modality in the therapeutic 

intervention of GBM. 

In the second study, we utilised an siRNA microscopy-based screening approach and 

identified SPT6 as a novel factor crucial for the maintenance of GSCs. We showed that SPT6 

silencing in GSCs reduces viability, impairs DNA repair, and by transcriptional results in the 

loss of stem cell phenotype. We found an FDA approved drug, chaetocin, to mimic the 

phenotype observed after SPT6 loss, and to inhibit the tumourigenicity of GSCs. Overall, the 

data suggests that targeting the components of DNA repair pathways could improve patient 

survival by overcoming the rampant radio-resistance associated with GSCs. 

 


