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Glioblastoma (GBM) is the most common primary 
malignant brain neoplasm, and is characterized by high 
aggressiveness and unfavorable prognosis. Generally, even 
with surgical intervention followed by irradiation, the 
median overall survival for GBM usually does not exceed 15 
months. The disease prognosis depends especially on the 
tumor stage, size and location in relation to the anatomic 
structures of the central nervous system. The few treatment 
options that can be applied, such as the afore mentioned 
surgery with concurrent temozolomide-assisted radiation, 
along with other, supposedly more promising personalized 
therapies, still have unsatisfactory outcomes or demonstrate 
unacceptable side effects. Regarding the molecular profile 
of GBM, this type of tumor demonstrates a complex genetic 
pattern including alteration both in gene expression and 
numerous signaling pathways. Among studied cases, the 
most prevalent molecular alterations were found as follows: 
overexpression of epidermal growth factor receptor (EGFR), 
phosphate and tensin homologue gene (PTEN) mutations, 
methylation of O-6-Methylguanine-DNA Methyltransferase 
gene (MGMT), loss of chromosome 10q, and over-activation 
of tumor protein p53 (TP53) signaling. Perhaps in the near 
future, better understanding of the molecular profile of GMB 
will significantly improve disease prognosis and treatment 
outcomes, but as of today, many potential molecular agents 
have been unsuccessful in conducted clinical trials (1-5).

The genetic background and oncogenic trigger mechanisms 
which could be involved in the promotion of GBM 
tumorigenesis remain unclear. However, the most recent 
achievements in molecular biology seem to shed new light on 
the initiation of various neoplasm developments, including 
GBM. According to the latest research, tumorigenesis can be 
promoted and maintained by a group of non-coding RNA 
(ncRNA) molecules, especially microRNA (miRNA), long non-

coding RNA (lncRNA) and the recently identified circular RNA 
(circRNA) (6,7). circRNAs possess significant capabilities in 
gene regulation, and therefore have been carefully investigated 
as potential initiators in the development of various human 
diseases. The leading function of circRNA is their activity as 
miRNA sponges; hence, circRNA expression might be related 
to the inhibition of miRNA regulatory pathways (8,9). Several 
circRNA have very lately been identified as promising “missing 
pieces” in the development of silicosis (circZC3H4 binds 
miRNA-212), hepatocellular carcinoma (circMTO1 binds 
miRNA-9), colorectal cancer (circCCDC66 binds miRNA-33b, 
93 and 185) and others (10-12). 

Interestingly, the mutual relationship among ncRNA has 
been discovered, which could provide an encouraging new 
approach to oncogenesis. This hypothesis was developed 
by Wang et al. who carefully explored the ncRNA profile in 
GBM (13). These researchers studied the role of miRNA-422a 
in GBM in detail (14). The pro-oncogenic function of this 
molecule was also proven in other studies of head and neck 
cancer, lung cancer and glioma (15-17). Wang et al. believe that 
circRNA and lncRNA act as efficient miRNA sponges that 
inhibit their expression. To confirm these assumptions, they 
used cell cultures, animal model, and glioma samples collected 
from patients, and processed these with various methods 
including microarray technique, immunochemistry, FISH and 
CRISPR/Cas9 technology. The experiments revealed over 
350 of the circRNA and lncRNA overexpressed in miRNA-
422a downregulated samples. Then, using bioinformatics 
tools, the 38 circRNA/lncRNA with the highest potential of 
miRNA-422a sponging were selected and screened. Following 
study protocol, novel circRNA, the circNT5E was identified 
as a potential novel oncogene in GBM etiopathogenesis. The 
subsequent experiments confirmed its oncogenic potential. 
Notably, using the FISH technique, the circNT5E was 
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found in each set of studied samples and normal brain tissues; 
however, its expression positively correlated with a disease 
stage. Moreover, circRNA level was significantly higher than 
in healthy tissues. Results obtained in two cell lines (U87 
and U251) showed that mimic of circNT5E promoted cell 
proliferation, migration and viability, whereas knock-down of 
studied circRNA demonstrated reverse effects. These findings 
emphasized its role as in vitro promoter of GMB, and therefore 
these results also required confirmation in vivo. The mice 
model confirmed this previous observation. Mice treated with 
circNT5E (mimic) demonstrated increased growth, size and 
mass of the tumor. The IHC revealed that circRNA promoted 
activation of the EGFR pathway and metalloprotease-9 
(MMP-9) expression in the lesions. Conversely, mice treated 
with si-circNT5E (inhibitor) demonstrated inhibition 
of tumor development and reduced EGFR and MMP-9 
expression. Wang et al. also proved that circNT5E acts as a 
sponge for miRNA-422a by reducing its expression. Studied 
circRNA affected the GBM cells proliferation, migration 
and invasiveness partly by miRNA-422a sponging, what was 
observed in cell lines. Two more interesting observations were 
noted. First, the specific brain-enriched RNA-editing enzyme 
ADARB2 was involved in the biogenesis of circNT5E in 
GBM. Second, the circNT5E/miRNA-422a axis upregulated 
NT5E, SOX4, PI3KCA, p-Akt, and p-Smad2 levels in GBM 
cells, whereas circNT5E knockdown downregulated NT5E, 
SOX4, PI3KCA, p-Akt, and p-Smad2 levels. The study 

demonstrated the significant role of circNT5E in GBM 
tumorigenesis both in vitro and in vivo, although these results 
require further investigation in a larger set of patients’ samples. 
Postulated mechanism of circNT5E action is presented in 
Figure 1.

To conclude, the discussed study revealed a novel potential 
trigger mechanism involved in GBM tumorigenesis. A better 
understanding of its activity could be considered an interesting 
molecular target for future molecular agents. Moreover, the 
mutual relationship among different groups of ncRNA was 
demonstrated: in the case of miRNA-422a the particular 
lncRNA/circRNA were upregulated. It is also worth noting 
the limitations of discussed study. Due to molecular complexity 
of GBM, it is rather unlikely that knockdown of the single 
miRNA is a major trigger mechanism of tumorigenesis. How 
the authors also provided, the one circRNA can sponge variety 
of miRNA, and even is able to sponge a few molecules at the 
same time. They found 20 binding sites for miRNAs related to 
circNT5E, and currently we know effect of only miRNA-422a. 
This phenomenon suggests that probably on an early step of 
GBM tumorigenesis large number of miRNAs are inhibited 
by matching circRNA. Therefore, the close relationship 
between circRNA and miRNA should be further investigated 
especially in patients’ samples. Eventually, all selected couples 
of circRNA/miRNAs need to be assessed together in one large 
study to establish their hierarchy in GBM tumorigenesis. The 
study also highlights the fact that there is still a lot to discover, 

Figure 1 Putative role of circNT5E in GBM tumorigenesis. GBM, glioblastoma.
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as only one (circNT5E/miRNA-422a), out of possibly many 
more connections was identified. Perhaps other couples might 
prove to be more specific to GBM, but it has not been explored 
yet. In addition, the increase of lncRNA level, which was 
parallel to the increase of circRNA expression, demonstrates 
the complexity of GBM tumorigenesis. The question is if this 
mechanism is only related to GBM tumorigenesis or if it also 
possibly contributes to the promotion of other neoplasms. 
The mechanism for circRNA action is still in dispute and 
not fully understood, and therefore needs further strenuous 
investigation. New players have entered the cancer field, and 
we should remain critical and carefully observe their progress.
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