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Abstract 
Glioblastoma (GBM) is an incurable brain tumour with dismal prognosis as the median 
survival for afflicted patients is only 8 months. Aberrations of epigenetic processes, 
which govern gene expression, are involved in cancer, but these epigenetic mechanisms 
are reversible and can potentially be corrected by treatment. One epigenetic mark, DNA 
methylation, can also be used for tumour classification. The aim of this thesis was to 1) 
establish a representative model system of paediatric GBM and use it to identify new 
epigenetic treatment targets, and 2) profile the epigenetic heterogeneity in adult and 
paediatric brain tumours and its effect on methylation-based classification. 
 
Patient-derived cancer stem cell (CSC) lines were established in paper I from paediatric 
GBM, and the cells retained the methylation pattern of the originating tumours. The 
CSC were injected into mice orthotopically in paper II and formed GBM tumours 
similar to the patient tumours. The survival of the injected mice correlated significantly 
with the survival of the patients, and the model thus reflects the clinical course of the 
patients. In paper III, we performed a CRISPR knockout screen with an epigenetic 
library and identified several novel genes as essential for the growth of CSC. Paper IV 
demonstrated that multiple methylation subclasses coexist within adult GBM, and that 
the methylation status of the clinically used biomarker MGMT varied. In contrast, the 
subclasses were stable across space and time in paediatric brain tumours in paper V.  
 
In conclusion, we showed that intratumour methylation heterogeneity is a feature of 
adult GBM and should be considered for methylation-based biomarkers and 
classification. The methylation classification was however homogeneous within 
paediatric brain tumours, which is promising as it is in clinical use for this patient group. 
We also established a representative in vitro and in vivo model system of CSC derived 
from paediatric GBM. With this model system, we identified candidate genes as tumour 
drivers and potential therapeutic targets in paediatric GBM. 
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