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EZH2

EZH2 is thought to promote tumor progression by silencing tumor suppressor genes. Hence
pharmacological disruption of the PRC2 is an attractive therapeutic strategy for cancer treatment.

Ott et al. showed that EZH2 is expressed in human glioma and correlates with malignancy. Silencing
of EZH2 reduced glioma cell proliferation and invasiveness. While they did not observe induction of
cell cycle-associated tumor suppressor genes by silencing or pharmacological inhibition of EZH2,
microarray analyses demonstrated a strong transcriptional reduction of the AXL receptor tyrosine
kinase. Neither histone nor DNA methylation appeared to be involved in the positive regulation of AXL
by EZH2. Silencing AXL mimicked the antiinvasive effects of EZH2 knockdown. Finally, AXL expression
is found in human gliomas with high EZH2 expression. Collectively these data suggest that EZH2
drives glioma invasiveness via transcriptional control of AXL independent of histone or DNA
methylation 1).

EZH2 is a potential prognostic marker for poor overall survival (OS), progression free survival (PFS)
and lower KPS score in glioma patients.

Histone-lysine N-methyltransferase EZH2 is a Histone methyltransferase enzyme that in humans is
encoded by the EZH2 gene.

EZH2 encodes a member of the Polycomb-group (PcG) family, which forms multimeric protein
complexes and is involved in maintaining the transcriptional repressive state of genes over
successive cell generations. A study suggested that the EZH2-exerted transcription repression
involves a mechanism that directly controls DNA methylation.

Two transcript variants encoding distinct isoforms have been identified for this gene.

Recent data have shown the potential oncogenic role and prognostic significance of EZH2 in several
human cancers. However, the clinical signature and further mechanisms of EZH2 function in
gliomagenesis are still poorly understood 2).

Increased EZH2 expression was associated with tumor grade. High expression of EZH2 in
glioblastoma (Glioblastoma) was determined to be a strong and independent predictor of short overall
survival. Further, Zhang et al. screened EZH2 targets and associated genes in Glioblastoma.
Repression of EZH2 induced cell cycle arrest and inhibited tumor growth in vivo. This event
represents a positive feedback loop with beta-catenin/TCF4 and STAT3 signaling. Taken together,
EZH2 could be an independent prognostic factor and potential therapeutic target for Glioblastoma 3).

There is an interaction of Long non-coding RNA (lncRNAs) with signaling pathways in gliomas with
EZH2 4).

The findings suggest that EZH2 plays an important part in the development of multidrug resistance
and may represent a novel therapeutic target for multidrug-resistant glioblastoma 5).

NIMA-related kinase 2 (NEK2) as a functional binding protein of enhancer of zeste homolog 2 (EZH2)
that plays a critical role in the posttranslational regulation of EZH2 protein in glioma stem cells
(GSCs). NEK2 was among the most differentially expressed kinase-encoding genes in GSC-containing
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cultures (glioma spheres), and it was required for in vitro clonogenicity, in vivo tumor propagation,
and radioresistance. Mechanistically, the formation of a protein complex comprising NEK2 and EZH2
in glioma spheres phosphorylated and then protected EZH2 from ubiquitination-dependent protein
degradation in a NEK2 kinase activity-dependent manner. Clinically, NEK2 expression in patients with
glioma was closely associated with EZH2 expression and correlated with a poor prognosis. NEK2
expression was also substantially elevated in recurrent tumors after therapeutic failure compared
with primary untreated tumors in matched Glioblastoma patients. We designed a NEK2 kinase
inhibitor, compound 3a (CMP3a), which efficiently attenuated Glioblastoma growth in a mouse model
and exhibited a synergistic effect with radiotherapy. These data demonstrate a key role for NEK2 in
maintaining GSCs in Glioblastoma by stabilizing the EZH2 protein and introduce the small-molecule
inhibitor CMP3a as a potential therapeutic agent for Glioblastoma 6).
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