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Glioblastoma pathogenesis

Glioblastomas originates either from astrocytes that have accumulated mutations and de-
differentiated or from neural stem cells within the subventricular zone (SVZ) in close contact with the
vasculature.

A deeper understanding of the pathogenesis of these tumors has presented opportunities for newer
therapies to evolve and an expectation of better control of this disease. Lately, efforts have been
made to investigate tumor resistance, which results from complex alternate signaling pathways, the
existence of glioma stem cells, the influence of the blood-brain barrier as well as the expression of O6
methylguanine DNA methyltransferase 1).

Presence in glioblastomas of cancer cells with normal neural stem cell (NSC) properties, tumor-
initiating capacity, and resistance to current therapies suggest that glioblastoma stem cells (GSCs)
play central roles in glioblastoma development.

IDH Mutation

IDH Mutation in glioblastoma.

Notch signaling pathway

Notch signaling pathway in glioblastoma.

Polymorphisms of VEGF could potentially play a role in the pathogenesis of GBM, as the allele and
genotype distributions of rs3025039 and rs2010963 SNPs were significantly associated with GBM
occurrence 2).

Some evidence about the role of the androgen receptor (AR) in glioblastoma pathogenesis has been
reported.

Molecular and clinical data from The Cancer Genome Atlas database were used. The AR-expression at
the protein level was obtained from reversed-phase protein array (RPPA) assays. The AR activity was
determined by calculating the AR-score, an index calculated by using the expression (at RNA level) of
13 androgen-responsive genes. Univariate and multivariate Cox regression analyses were performed.
Finally, a correlation analysis was conducted between protein expression data and the AR score.

Two hundred and thirty-three patients were included. RPPA data showed a mean AR abundance of
0.027(Statistical Deviation = 0.38) in GB. The univariate Cox regression analysis showed that the AR-
Score was associated with a worse prognosis (Hazard Ratio (HR) = 1.070) while the AR-expression did
not show any relationship with survival (HR = 0.869). The association of the AR-score with worse
overall survival (OS) was still significant in the multivariate analysis (HR = 1.054). The highest
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correlation coefficients between the AR-score and RPPA were identified in a group of proteins involved
in apoptotic process regulation.

GB patients with a high AR activity present a worse prognosis in terms of OS. Thus, the activity of the
AR may have a pathogenic role in GB. In this regard, the activation of the AR in GB may be associated
with a dysregulation of apoptosis 3).

The EGFRvIII mutation has emerged as the central driver of the classic subtype of glioblastomas 4)

EGFRvIII-STAT3 signaling is important in glioblastoma pathogenesis. Jahani-Asl et al., identified the
cytokine receptor OSMR as a direct target gene of the transcription factor STAT3 in mouse astrocytes
and human brain tumor stem cells (BTSCs). They found that OSMR functioned as an essential co-
receptor for EGFRvIII. OSMR formed a physical complex with EGFRvIII, and depletion of OSMR
impaired EGFRvIII-STAT3 signaling. Conversely, pharmacological inhibition of EGFRvIII phosphorylation
inhibited the EGFRvIII-OSMR interaction and activation of STAT3. EGFRvIII-OSMR signaling in tumors
operated constitutively, whereas EGFR-OSMR signaling in nontumor cells was synergistically activated
by the ligands EGF and OSM. Finally, knockdown of OSMR strongly suppressed cell proliferation and
tumor growth of mouse glioblastoma cells and human BTSC xenografts in mice, and prolonged the
lifespan of these mice.

The findings identify OSMR as a critical regulator of glioblastoma tumor growth that orchestrates a
feed-forward signaling mechanism with EGFRvIII and STAT3 to drive tumorigenesis 5).
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