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Abstract 

Diffuse gliomas and meningiomas are the most common primary tumors of the central 
nervous system (CNS) in adults and cause a significant morbidity and mortality 
worldwide. DNA methylation is an epigenetic mechanism that controls gene expression 
and its dysregulation plays an important role in cancer.  In this thesis, we evaluated the 
use of DNA methylation profiling for patient diagnosis and prognosis and further 
investigate intratumor methylation heterogeneity and its effects on the clinical 
diagnostics. In Paper I, we used DNA methylation profiling for molecular classification 
of diffuse lower-grade gliomas and showed its value as a tool for clinical diagnostics 
and prognostics of these tumors. In Paper II, we studied DNA methylation profiles 
across distinct regions of grade 4 glioblastomas and found methylation subclass 
differences within the tumors as well as variable methylation status of the clinical 
biomarker MGMT. In Paper III, we further showed DNA methylation heterogeneity 
within IDH-mutant gliomas and meningiomas and chromosomal copy number 
variability of the grading biomarker CDKN2A/B in IDH-mutant gliomas after 
accounting for varying tumor cell content. In Paper IV, we investigated DNA 
methylation changes during progression of IDH-mutant gliomas and showed that 
methylation profiles were mostly maintained upon recurrence. 

In conclusion, we showed that DNA methylation profiling can be used for diffuse 
glioma diagnostics and prognostics. We further demonstrated the intratumor 
methylation and chromosomal heterogeneity in diffuse gliomas and meningiomas, 
which should be considered for the clinical diagnosis and treatment management of 
these patients.   
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