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Mean global DNA methylation serves as independent
prognostic marker in IDH wild type glioblastoma
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Abstract

Background: The IDH wild type glioblastoma (GBM) patients have a devastating prognosis. Here, we
analyzed the potential prognostic value of global DNA methylation of the tumors.

Methods: DNA methylation of 492 primary samples and 31 relapsed samples, each treated with
combination therapy, and of 148 primary samples treated with radiation alone were compared with
patient survival. We determined the mean methylation values and estimated the immune cell
infiltration from the methylation data. Moreover, the mean global DNA methylation of 23 GBM cell
lines was profiled and correlated to their cellular radiosensitivity as measured by colony formation
assay.

Results: High mean DNA methylation levels correlated with improved survival, which was
independent from known risk factors (MGMT promoter methylation, age, extent of resection;
p=0.009) and methylation subgroups. Notably, this correlation was also independent of immune cell
infiltration since higher number of immune cells indeed was associated with significantly better OS
but lower mean methylation. Radiosensitive GBM cell lines had a significantly higher mean
methylation than resistant lines (p=0.007), and improved OS of patients treated with radiotherapy
alone was also associated with higher DNA methylation (p=0.002). Furthermore, specimens of
relapsed GBM revealed a significantly lower mean DNA methylation compared to the matching
primary tumor samples (p=0.041).

Conclusions: Our results indicate that mean global DNA methylation is independently associated with
outcome in glioblastoma. The data also suggest that a higher DNA methylation is associated with
better radiotherapy response and less aggressive phenotype, both of which presumably contribute to
the observed correlation with OS.
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