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Mini Review
Gliomas are the most common primary brain tumors, and more 

than half of them are glioblastoma multiformes (GBMs) with the 
highest heterogeneity malignant degree. According to the statistical 
report of the Central Brain Tumor Registry of the United States, 
the glioma patients in the United States accounted for 26% of all 
intracranial tumor patients and 81% of all intracranial malignant 
tumor patients in 2011-2015 [1]. The overall survival (OS) of 
patients with gliomas has always been 

nsatisfactory. Although the patients with GBMs underwent 
standardized treatment, the median OS of them is only about 12 
months [2]. Therefore, it is very important to further clarify the 
pathogenesis of glioma, find new targets and put forward new 
diagnostic and prognostic biomarkers. Some patients with the 
same pathological diagnosis have great differences in the OS, which 
indicates the deficiency of traditional pathological indicators in 
judging the prognosis of patients. In recent years, great progress has 
been made in the study of molecular biomarkers which are helpful 
to the clinical diagnosis and prognosis of gliomas have been found. 
To further understand the molecular biological characteristics of 
glioma and identify more potential molecular markers is of great 
significance for revealing the pathological mechanism and clinical 
diagnosis and prognosis of glioma.

Isocitrate dehydrogenase (IDH) mutation

IDH is an important rate-limiting enzyme in tricarboxylic acid 
cycle, which could be of guiding significance to the diagnosis and  
prognostic prediction of gliomas. IDH mutation often occurs in WHO  

 
grade II-III gliomas, such as diffuse astrocytoma, oligodendroglioma 
and secondary glioblastoma [3]. Among them, IDH1 mutation is 
more common in diffuse astrocytoma and IDH2 mutation is more 
common in oligodendroglioma [4]. In addition, IDH mutation has 
the good predictive value for the prognosis of high-grade gliomas, 
but the prognosis of low-grade diffuse gliomas is not clear [5]. IDH 
mutant enzyme inhibitors are also a good direction of clinical drug 
research in the future.

1p/19q loss of heterozygosity

Chromosomal 1p/19q loss of heterozygosity occurs in 
oligodendroglioma and anaplastic oligodendroglioma [6]. 
Therefore, 1p/19q co-deletion is considered to be a reliable 
molecular marker for the diagnosis of oligodendroglioma [7]. In 
addition, previous studies have shown that 1p/19q co-deletion 
is also a favorable protective factor for the prognosis of glioma 
patients. Notably, increasing studies showed Oligodendroglioma 
patients with 1p/19q co-deletion are much more sensitive to 
chemotherapy [8]. The mechanism is likely to be due to epigenetic 
changes induced by metabolism.

MGMT promoter methylation

The incidence of MGMT promoter methylation was 60% - 
80% in oligodendrogliomas and 20% - 45% in GBMs. Increasing 
studies showed that glioma patients with MGMT promoter 
methylation are more sensitive to chemotherapy and have longer 
OS [9]. Therefore, MGMT promoter methylation is usually used as 
a sensitivity indicator for chemotherapy. However, some patients 
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with MGMT promoter methylation may show pseudo-progression 
after receiving chemotherapy, which should raise the clinicians’ 
attention. 

BRAF abnormality

BRAF is a member of RAS / RAF / MEK / ERK pathway, which 
plays an important role in regulating cell growth, proliferation 
and survival. The abnormality of BRAF gene in central nervous 
system mainly include the fusion of BRAF V600E mutation and 
BRAF [10]. BRAF fusion mainly occurs in capillary stellate cell 
tumor and diffuse leptomeningeal glial neuronal tumor. BRAF 
V600E mutations mainly occur in IDH wild-type gliomas, including 
pilocytic astrocytoma, gangliocytic glioma, anaplastic ganglioglioma 
and pleomorphic xanthoastrocytoma [11]. About 80% of pilocytic 
astrocytoma contain KIAA 1549-BRAF gene fusion, and 10% of 
children with low-grade gliomas have BRAFV600E mutations.

ATRX mutation

ATRX mutation is common in WHO grade II-III astrocytomas 
and secondary glioblastomas, but rarely in primary glioblastomas, 
rare in oligodendroglioma, which could be regarded as a molecular 
phenotypic marker of astrocytoma [12]. However, the impact of 
loss of ATRX expression on the survival and prognosis of glioma 
patients is still controversial [13].

PTEN mutation

As a tumor suppressor gene, PTEN inhibits tumor proliferation 
by blocking cell division cycle. PTEN gene mutation is most 
common in patients with GBMs.  Mellinghoff et.al reported that the 
coexpression of PTEN and EGFRVIII can increase the sensitivity of 
glioma to erlotinib, but the loss of PTEN will lead to drug resistance 
[14].

TERT promoter mutation

TERT promoter mutation is common in oligodendrogliomas 
and primary GBMs. TERT promoter mutation with IDH wild-type is 
the most common genotype of primary GBMs. The poor prognosis 
of patients with IDH wildtype is closely related to TERT mutation 
[15]. However, TERT mutation is a favorable prognostic factor in 
IDH mutation glioma [16]. 

Conclusion
Glioma is still a kind of tumor with poor prognosis among 

systemic tumors. However, with the development of molecular 
biology technology, the discovery of many molecular biomarkers 
provides an important reference for the accurate diagnosis, 
prognosis and individualized treatment of gliomas. IDH mutation 
is a favorable factor for patients’ prognosis. IDH mutation is 
often accompanied by MGMT promoter methylation in glioma 
patients, which often indicates that patients are sensitive to TMZ 
chemotherapy. The 1p/19q co-deletion is a favorable factor for 
prognosis of patients. In addition, it is also a reliable diagnostic 

marker for oligodendroglioma. At the same time, the 1p/19q co-
deletion is also a predictor of the effectiveness of TMZ treatment. 
TERT promoter mutation was a favorable prognostic factor in IDH 
mutated tumors, whereas it was an unfavorable prognostic factor in 
IDH wildtype tumors. BRAF fusion is a reliable evidence of pilocytic 
astrocytoma. The mutation of BRAF V600E is more complicated. 
BRAF V600E mutations suggest that patients may be sensitive to 
BRAF inhibitors, such as vemurafenib.
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