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Abstract
Increasing evidence has demonstrated the miRNAs’ action in cancerogenesis and tumor progression. Here, we explored the role and 
underlying mechanism of miR-3918 during glioma malignancy. miR-3918 and EGFR expression was detected in glioma tissues and 
tissues by RT-qPCR. The proliferative and migratory rate of glioma cells was assessed through CCK8 and Scratch wound-healing 
migration assay. Xenograft tumor mouse models were established for in vivo verification. A series of bioinformatics analysis cou-
pled with luciferase reporter assays verified the targeted binding between miR-3918 and EGFR. Expression analyses demonstrated 
that miR-3918 was poorly expressed in glioma tissues while EGFR abundantly expressed. MiR-3918 overexpression impaired the 
proliferative and migratory capacities of glioma cells by inactivating PI3K/AKT and ERK pathways. Meanwhile, miR-3918 over-
expression also retarded the growth of glioma xenograft. Mechanically, miR-3918 targeted EGFF which was further validated by 
the correlation of miR-3918 and EGFR expression in glioma tissues. When overexpressed, EGFR can restore the inactivated PI3K/
AKT and ERK pathways caused by miR-3918 and influence the glioma cell proliferation and migration. Our findings are the first 
report that miR-3918/EGFR axis arrested the tumorigenesis of glioma via regulating PI3K/AKT and ERK pathways.
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Introduction

Glioma ranks the first among central nervous system 
neoplasms, mainly originating from neuroglial progenitor cells 
(Gusyatiner and Hegi 2018). This disease is characterized by 
high aggressiveness and account for the highest morbidity and 
lethality in all intracranial tumors (Colquhoun 2017). In spite 
of surgery and chemoradiotherapy, clinical outcome of glioma 
patients remains unfavorable (Xu et al. 2020). For decades, 
molecular targeted therapy demonstrates advantages for cancer 
therapy. Accordingly, unraveling the underlying mechanism 
of glioma progression will facilitate glioma treatment at the 
molecular level.

MicroRNAs (miRNAs) are small non-protein coding RNAs 
which impact various genetic pathways triggering various 
cellular processes through post-transcriptional modification of 
miRNA targeted genes (Biswas 2018). Such biological features 

of miRNAs indicate that miRNA might play an important role 
in multitude physiological and pathophysiological conditions, 
including cancers (Acunzo et al. 2015). For example, miR-
490-5p is responsible for inhibited proliferation of glioma 
cells because of its downregulation of CCND1 function (Zhao 
et al. 2018). An inactivation of PI3K/AKT signaling pathway 
regulated by miRNA-451 in glioma cells results in limited cell 
proliferation (Nan et al. 2018). Additionally, glioma cells with 
exogenous miRNA-451 successfully inhibited cancer progression 
in vitro and in vivo. Currently, the tumor-suppressive roles of 
miR-3918 have been described in hepatocellular carcinoma and 
gastric cancer (Yang et al. 2019; Fu et al. 2021). And yet, its 
biological function and action in glioma remained unknown.

EGFR (epidermal growth factor receptor) gene locates 
7p11.2 and consists of 31 exons. It encodes a transmembrane 
glycoprotein belonging to the protein kinase superfamily. It 
has been well documented as a potent oncogene in different 
types of cancers including glioma (Nicholson et al. 2001; 
Harrison et al. 2020). Upregulation of EGFR can promote 
glioma cell malignant phenotypes and then gliomagenesis 
(Saadeh et al. 2018; Ribeiro et al. 2018). Its clinical sig-
nificance in glioma has been also explored. However, the 
upstream mechanism of EGFR is not fully documented.
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PI3K/AKT pathway is a typical oncogenic signaling 
cascade. Its hyperactivation confers tumor cell controlling 
malignant properties and promotes neoplasm transformation 
and tumor growth (Alzahrani 2019; Fresno et al. 2004; Chen 
et al. 2016). PI3K and AKT are the critical regulators of this 
cancer-related event. The phosphorylated PI3K and AKT 
triggered AKT translocation into the nucleus and induces 
phosphorylation of a group of effectors involved in proliferation 
and apoptosis of cells (Chai et al. 2018). In glioma, activated 
PI3K/AKT pathway enables glioma cell more proliferative 
and migratory capacities. In preclinical test, drugs targeting 
PI3K/AKT pathway exhibit potent anti-tumor potential (Li 
et al. 2016). Moreover, the ERK signaling pathway has been 
reported to play a crucial role in the progression of glioma 
[PMID: 32031702]. Therefore, further understanding of its 
action might be beneficial for the treatment of glioma.

Herein, we first demonstrated the biofunctional role and 
underlying mechanism of miR-3918 during glioma tumori-
genesis. Our findings may offer novel therapeutic targets for 
glioma therapy.

Methods

Clinical Specimen

Eighteen glioma tissues and corresponding uncancerous tis-
sues were gained from Wuhan Red Cross Hospital between 
2018 and 2020. All patients signed informed consents. Ethi-
cal approval was acquired from Wuhan Red Cross Hospital.

Cells and Transfection

Human glioma cell lines (A172, SHG-44 and U251) were 
obtained from Shanghai Institute of Cell Life Sciences 
Resource Center (Shanghai, China), Normal human astro-
cytes (NHA) from Lonza, Basel, Switzerland. Glioma cells 
(DMEM medium) and NHA (RPMI-1640) were maintained 
under a 5% CO2 atmosphere at 37 °C.

MiR-3918 mimic and mimic NC, EGFR overexpression 
plasmids pcDNA3.1-EGFR (EGFR-OE), pcDNA3.1 (Empty 
vector), agomiR-NC, and ago-miR-3918 were purchased 
from Biorun, Biotech Co. Ltd., Wuhan, China. The oligo-
nucleotides and constructs were introduced into SHG-44 
and U251 cells (1 × 105) with Lipo3000 (Invitrogen, USA) 
as instructed by the manufacturer for 48 h. RT-qPCR was 
performed to test the transfection efficiency.

CCK8 Assay

1 × 105 cells were cultivated in 96-well plates for 24 h, 48 h, 
72 h, and 96 h. At the indicated time, 10 μl CCK8 solution 

(GLPBIO, USA) was supplemented into each well for another 
2 h. The plates were read at 450 nm using a microplate reader.

Scratch Wound‑Healing Migration Assay

Cell migration was tested with scratch wound healing assay. 
Briefly, 1 × 105cells were cultivated in 6-well plates until 
above 85% confluence. Artificial wound was made with a 
200-μl pipette tip across the center of the well. The cells 
were continuously cultured in fresh medium for additional 
48 h. Cell monolayers were photographed at 0 h and 48 h.

Luciferase Reporter Assay

Amplified sequence of 3′UTR EGFR mRNA (wide-type, 
WT) and the corresponding mutant fragment (MUT) were 
fused into pmirGLO luciferase reporter vector by Hunan 
Fenghui Biotechnology Co., Ltd, China to construct pmir-
GLO-EGFR-WT and pmirGLO-EGFR-MUT vectors. Next, 
pmirGLO-EGFR-WT or pmirGLO-EGFR-MUT along with 
miR-3918 mimic or mimic NC were introduced into about 
80% confluent SHG-44 and U251 cells. After 48h, the firefly 
and Renilla luciferase intensities were read using Luciferase 
Reporter System (Promega, USA). Luciferase activity = 
Firefly luciferase activity/Renilla luciferase activity.

RT‑qPCR

Total RNA extraction was done with TRIzol reagent (Beijing 
Leigeng Biotechnology Co., Ltd., Beijing, China). Three 
micrograms RNA was subjected to reverse transcription to 
cDNA with the Quantitect Reverse Transcription Kit and 
miRNA miScript Reverse Transcriptase Kit (Qiagen, USA). 
The expression of miR-3918 and EGFR mRNA was quan-
tified in the AB ViiA7 system (Thermo Fisher Scientific, 
USA) with SYBR gGreen quantitative PCR kit (Takara, 
Japan). The data was normalized to GAPDH. The primers 
are listed in Table 1.

Western Blots

Cells were treated by RIPA Lysis Buffer (Thermofisher, 
USA) and incubated on ice for 10–20 min. After centrifuga-
tion, the obtained supernatant was quantified by Pierce BCA 
Protein Assay Kit (Abcam, USA). Ten μg protein samples 
was loaded on 10% SDS-PAGE and then run into PVDF 
membrane at 35 V and 250 mA overnight. The obtained 
membrane was incubated in blocking buffer at 4 °C for 1 
h before 24 h inoculation at 4 °C overnight with diluted 
anti-PI3K antibody (PI3 Kinase p85 (19H8) Rabbit mAb, 
1:1000, Cat no. 4257, Cell Signaling Technology, USA), 
anti-p-PI3K antibody (phospho-PI3 Kinase p85 (Tyr458)/
p55 (Tyr199) (E3U1H) Rabbit mAb, 1:1000, Cat no. 17366, 
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Cell Signaling Technology, USA), anti-AKT antibody 
(1:1000, Cat no. 4691, Cell Signaling Technology, USA), 
anti-p-AKT antibody (1:1000, Cat no. 4060, Cell Signaling 
Technology, USA), anti-ERK1/2 antibody (p44/42 MAPK 
Rabbit mAb, 1:1000, Cat no. 4695, Cell Signaling Tech-
nology, USA), anti-p-ERK1/2 antibody (phospho-p44/42 
MAPK Rabbit mAb, 1:1000, Cat no. 4370, Cell Signaling 
Technology, USA), anti-EGFR antibody (1:1000, Cat no. 
GTX121919, GeneTex, USA), or anti-GAPDH antibody 
(1:1000, Cat no. GTX100118, GeneTex, USA). Following, 
the diluted 1.7-µl secondary antibodies were used to detect 
the blot on membrane. Chemiluminescence was used to 
visualize the protein band.

In Vivo Experiments

In vivo assays were carried out on ten healthy female nude 
BALB/c mice, aging 4 weeks and average weighting about 
20 g. They were obtained from Shanghai Experimental 
Animal Center (Chinese Academy of Sciences, China). All 
mice were kept at 25 C with 50% humility and feed normally 
until sacrifice. All protocol was approved by the Animal Care 
and Use Committee of Wuhan Red Cross Hospital. SHG-
44 cells were transfected with only Lipo3000 as control, 
agomiR-NC and agomiR-3918. There was no significant 
difference in miR-3918 expression between the control 
group and agomiR-NC group. However, agomiR-3918 
remarkably enhanced miR-3918 expression compared with 
the other two groups (Fig. S1A). Therefore, SHG-44 cells 
(1 × 107 cells/mice) carrying agomiR-NC and agomiR-3918 
were administered subcutaneously into the flank of the mice 
(n = 5). Tumor growth was monitored at every 4 days. The 
weight was measured at 28 days when xenograft tumors 
were obtained from euthanized mice. Tumor volumes = 
tumor length × width2.

Statistical Analysis

Statistical analysis was conducted with GraphPad Prism 9.0. 
Data are represented as mean ± SD. Statistical significance 
(p < 0.05) was calculated with unpaired t-test for two-group 
comparisons and ANOVA for multiple comparison. Correla-
tions between miR-3918 and EGFR in glioma tissues were 

ascertained using Pearson’s method with statistical signifi-
cance (p < 0.05).

Results

MiR‑3918 Weakens the Proliferation and Migration 
of Glioma Cells by Inactivating the PI3K/AKT 
and ERK Signaling Pathways

To interrogate the biofunctionality of miR-3918 in glioma, 
RT-qPCR was applied to detect its expression in glioma 
tissues and cells. As described in Fig.  1A, miR-3918 
expression was lower in glioma tissues compared with that 
in normal tissues. Similarly, its expression was diminished 
in glioma cells compared with MHA cells (Fig. 1B). MiR-
3918 expressed as fold decrease in SHG-44 and U251 cells; 
accordingly, we chose both glioma cells to establish miR-
3918 overexpressing glioma cells by introduction of miR-
3918 mimic into cells. Outcome from RT-qPCR analysis 
confirmed the upregulation of miR-3918 in SHG-44 and 
U251 cells (Fig.  1C). Next, we performed the CCK8 
and scratch wound healing assays to compare the cell 
proliferation and migration between glioma cells transfected 
with miR-3918 mimic or mimic NC. As shown in Fig. 1D, 
upregulation of miR-3918 led to low proliferative rate of 
glioma cells. Meanwhile, the migratory capacity of SHG-
44 and U251 cells was also diminished along with miR-
3918 mimic transfection (Fig. 1E). The PI3K/AKT and 
ERK signaling are highly correlated with the occurrence 
of glioma. Therefore, we further tested the PI3K/AKT 
and ERK signaling. As shown in Fig.  1F–G, levels of 
phosphorylated PI3K, AKT, and ERK1/2 were lessened in 
miR-3918 overexpressing SHG-44 and U251 cells compared 
with the control cells. Collectively, miR-3918 suppresses 
glioma cell proliferation and migration via PI3K/AKT and 
ERK signaling pathways.

MiR‑3918 Retards Tumor Growth of Glioma Cells 
In Vivo

We continuously analyze the role of miR-3918 in glioma 
tumorigenesis in vivo. A total of 1 × 105 SHG-44 cells 
transfected with agomiR-NC and agomiR-3918 were 

Table 1   RT-PCR primers used 
in this study

Genes Forward primer (5′ → 3′) Reverse primer (5′ → 3′)

miR-3918 TAT​ATA​CAG​GGC​CGC​AGA​TG CTC​AAC​TGG​TGT​CGT​GGA​
CCND1 AGA​CCT​TCG​TTG​CCC​TCT​GT CAG​TCC​GGG​TCA​CAC​TTG​AT
EGFR AAG​GAA​ATC​CTC​GAT​GAA​GCCT​ TGT​CTT​TGT​TCC​CGG​ACA​TA
U6 CTC​GCT​TCG​GCA​GCACA​ AAC​GCT​TCA​CGA​ATT​TGC​GT
GAPDH GGA​GCG​AGA​TCC​CTC​CAA​AAT​ GGC​TGT​TGT​CAT​ACT​TCT​CATGG​
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given subcutaneously on the right f lank of mice. As 
shown in Fig. 2A, tumor volume was markedly reduced 
in mice subjected to exogenous injection of agomiR-3918 
and agomiR-NC. Furthermore, the weights of the 
tumors formed by agomiR-3918 mimic SHG-44 cells 
were reduced compared with those formed by NC cells. 
Altogether, miR-3918 suppressed the tumor growth of 
glioma in vivo

EGFR is the Target of miR‑3918 in Glioma Cells

GSE10429 downloaded from GEO DataSets was used to 
identify the upregulated genes in GBM samples with adj.P 
< 0.05 and logFC > 1; at the same time, starBase and Tar-
getScan were used to predict the downstream targeting 
genes of miR-3918. By Venny 2.1.0 analysis, 107 genes 
were overlapped from the results of GSE10429, starBase, 

Fig. 1   Upregulation of miR-
3918 inhibits glioma cell 
growth and migration in vitro 
by activating the PI3K/AKT 
and ERK signaling pathways. A 
qRT-PCR analysis for miR-3918 
expression in glioma tissues. 
**P < 0.01. B qRT-PCR analy-
sis for miR-3918 expression in 
MHA and different glioma cell 
lines. *P < 0.05, **P < 0.01 
vs. NHA. C qRT-PCR analysis 
for miR-3918 expression in 
SHG-44 and U251 cells trans-
fected with miR-3918 mimic or 
mimic NC. D CCK8 analysis 
for the proliferation of control 
and miR-3918 overexpressing 
SHG-44 and U251 cells. E 
Representative images and the 
quantification data of scratch 
wound-healing assay for control 
and miR-3918 overexpressing 
SHG-44 and U251 cells at 0 and 
24 h after wound scratch. F, G 
Western blot for the expression 
of the proteins associated with 
PI3K/AKT and ERK signaling 
pathways in SHG-44 and U251 
cells transfected with miR-3918 
mimic or mimic NC. C–G 
Mimic, miR-3918 mimic. *P < 
0.05, **P < 0.01 vs. mimic-NC
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Fig. 2   miR-3918 inhibited the tumor formation of glioma cells 
in  vivo. A Representative images of nude mice. The tumor growth 
curve and weight were analyzed in the miR-3918-overexpressing 

SHG-44 cells with ten female nude mice in triplicate. agomiR, miR-
3918 agomiR. *P < 0.05, **P < 0.01 vs. agomiR-NC

Fig. 3   Identification of EGFR 
as a miR-3918 target in glioma 
cells. A The 107 genes were 
predicted to be targeted by 
miR-3918 and upregulated in 
GBM samples. GSE10429, 
mRNA microarray from 
GEO DataSets. starBase and 
TargetScan, two online tools to 
predict the targets of miR-3918. 
B EGFR and CCND1 were 
predicted to be associated with 
cell proliferation and PI3K-Akt 
signaling pathway. C. RT-qPCR 
analysis of EGFR and CCND1 
in clinical tissues. **P < 0.01. 
D Predicted binding sites of 
EGFR WT 3′-UTR to miR-
3918. E MiR-3918 mimics 
and EGFR 3′-UTR reporter 
wild-type (WT) or mutated 
(MT) were co-transfected in 
SHG-44 and U251 cells. Rela-
tive dual-luciferase activity was 
measured 48 h after transfection 
by illuminometer. **P < 0.01 
vs. mimic-NC. F The mRNA 
expression of EFGR in SHG-44 
and U251 cells were detected 
by qRT-PCR. **P < 0.01 vs. 
NHA. G The negatively correla-
tion between EFGR expression 
level and miR-3918 expression 
level from glioma cohort was 
analyzed. **P < 0.01.
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and TargetScan (Fig. 3A). After STRING analysis, EGFR 
and CCND1 involving cell proliferation and PI3K-Akt 
pathway were confirmed (Fig. 3B). As shown in Fig. 3C, 
EGFR expression showed a significant upregulation in clini-
cal tissues, compared with CCND1 expression. Therefore, 
EGFR interested us. The sequence of EGFR 3'UTR can 
recognize the complementary sequence on miR-3918 seed 
site (Fig. 3D). To examine this direct binding relationship, 
luciferase reporter assays were applied to examine the lucif-
erase activity in SHG-44 and U251 cells cotransfected with 
EGFR 3′UTR-WT luciferase reporter construct (WT) and 
EGFR 3′UTR-MUT luciferase reporter construct (MUT) 
along with miR-3918 mimic or NC. As expected, miR-3918 
mimic treatment considerably diminished the EGFR 3'UTR-
WT-mediated luciferase activity while it showed no effect 
on EGFR 3′UTR-WT-mediated activity (Fig. 3E). After that, 
we further tested the EGFR expression in SHG-44 and U251 
cells. Outcome from RT-qPCR analysis demonstrated sig-
nificant upregulation of EGFR expression in both glioma 
cells (Fig. 3F). More interesting, miR-3918 displayed a 
negative correlation with EGFR expression in glioma tis-
sues (Fig. 3G). Thusly, EGFR is a direct target of miR-3918 
in glioma cells.

MiR‑3918 Enforced Expression Impairs Glioma Cell 
Proliferation and Migration by Targeting EGFR

To further validate that the miR-3918 inhibited malignant 
characteristics of glioma cells by targeting 3′UTR EGFR, 
EGRR-overexpressing vectors or miR-3918 mimic were 
introduced into SHG-44 and U251 cells. As illustrated in 
Fig. 4A, miR-3918 mimic transfection resulted in signifi-
cantly reduced EGRR protein expression which was restored 
by additional transfection of EGFR-overexpressing vectors. 
Functionally, the inhibition of miR-3918 on glioma cell 
proliferation and migration was restored by upregulation of 
EGFR expression (Fig. 4B, C). Additionally, the p-AKT, 
p-PI3K, and p-ERK1/2 protein levels were upregulated in 
SHG-44 and U251 cells when EGFR was overexpressed, 
and these increased p-AKT, p-PI3K, and p-ERK1/2 protein 
levels were abolished by simultaneous cotransfection of 
miR-3918 and EGFR-overexpressing constructs (Fig. 4D, 
E). Thusly, our data highlighted miR-3918/EGFR axis regu-
lates the PI3K/AKT and ERK signaling in glioma cells

Discussion

In our current investigation, we found that miR-3918 was 
robustly expressed in glioma tissues and cells. Function-
ally, miR-3918 overexpression inhibited glioma cell pro-
liferation and migration by inactivation of PI3K/AKT and 
ERK pathways in vitro. Xenograft tumor assays reiterated 

that miR-3918 retarded the glioma progression. Mechanis-
tically, EGFR was verified as a novel target of miR-3918. 
Its enforced expression partially abolished the inhibition on 
glioma cell proliferation and migration resulted from miR-
3918 overexpression. More importantly, EGFR overexpres-
sion reactivated the inactivated PI3K/AKT and ERK path-
ways by miR-3918 enforced expression. Collectively, our 
results provided innovative insights regarding therapeutic 
and diagnostic targets against glioma.

The significance of miRNAs to tumorigenesis and can-
cer progression was showed in a myriad of investigations. 
Recently, miR-3918 was poorly expressed in hepatocellular 
carcinoma and was a tumor suppressor for hepatocellular 
carcinoma (Yang et al. 2019). Additionally, Fu et al. reported 
that miR-3918 negatively modulates the oncogenic NF-κB 
pathway in gastric cancer (Fu et al. 2021). Correspond-
ingly, a loss in the activity of miR-3918 led to uncontrolla-
ble proliferation and acquired stem cell–like characteristics 
contributing to tumor transformation. For the first time, we 
demonstrated the functionality and underlying mechanism 
of miR-3918 in glioma. In our present work, we also dem-
onstrated the downregulation of miR-3918 in glioma tissues 
and cells. Functionally, miR-3918 overexpression inactivated 
the oncogenic PI3K/AKT and ERK pathways and impeded 
glioma cell proliferation and migration in vivo; likewise, it 
retarded tumor growth in vivo. As described above, miR-
3918 played a tumoral suppressor in glioma progression.

Via a Watson-Crick base pairing mechanism, miRNAs 
recognize the 3′UTR mRNA and thereby exert its functionalities 
(Correia et al. 2019). In this way, miRNAs work as oncomirs 
or tumoral suppressors (Lee and Dutta  2009). Outcome 
from our bioinformatics target prediction of miR-3918, we 
focused EGFR. EGFR is a cell surface protein involved in 
tyrosine autophosphorylation and plays an important role 
in cell proliferation. Its oncogenicity was well recognized 
in certain malignancies (Nicholson et  al.  2001; Harrison 
et al. 2020; Ciardiello and Tortora 2008). In glioma patients, 
upregulation of EGFR shows tight association with unfavorable 
clinicopathological characteristics, such as advanced clinical 
stage (Saadeh et al. 2018). Overactivation of EGFR triggers 
AKT signaling and thereby plays an important role in pro-
proliferation and pro-metastasis properties in glioma (Zhang 
et al. 2020). Nevertheless, the upstream regulation of EGFR 
remained fully untangled. Consistent with previous studies, we 
found the upregulation of EGFR in glioma tissues. Luciferase 
reporter assay further coordinated the targeted relationship 
between EGFR and miR-3918, which supported the significant 
negative correlation between their expressions in glioma tissues. 
Further rescued assay demonstrated that EGFR overexpression 
can restore the anti-proliferative and anti-migratory behaviors 
caused by miR-3918 overexpression in glioma cells. More 
importantly, EGFR overexpression in glioblastoma multiform 
is responsible for hyperactivating PI3K/Akt/mTOR signaling. 
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Fig. 4   Downregulation of 
EGFR is essential for the 
miR-3918-mediated inhibition 
of proliferation and migration 
in glioma cells. SHG-44 and 
U251 cells were transfected 
with empty vector, mimic-NC, 
EGFR-overexpression vector 
(EGFR-OE), miR-3918 mimic 
or EGFR-OE + miR-3918 
mimic. A EGFR protein expres-
sion was tested by western 
blots. B The cell proliferation 
was assessed by CCK8 assays. 
C The cell migration was exam-
ined by scratch wound‐heal-
ing migration assay. D AKT, 
p-AKT, and PI3K, p-PI3K were 
detected by Western blots. E 
ERK1/2 and p-ERK1/2 were 
detected by Western blots. 
EGFR-OE, EGFR overexpres-
sion. mimic, miR-3918 mimic. 
**P < 0.01 vs. empty vector. 
$$P < 0.01 vs. mimic-NC. #P < 
0.05, ##P < 0.01 vs. EGFR-OE 
+ mimic
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In line with previous studies, EGFR is found to enhance the 
phosphorylated PI3K, AKT, and ERK1/2 and rescued the loss 
of PI3K, AKT, and ERK1/2 activity resulted from miR-3918 
enforced expression.

Of note, one mRNA might be recognized by many 
miRNAs. For example, miR-374b, miR-375, miR-450a-5p, 
and miR-133b are reported to bind EGFR mRNA 3′UTR and 
then in the onset and progression of glioma (Pan et al. 2019; 
Zhang et  al.  2018; Liu et  al.  2020; Dong et  al.  2019). 
Therefore, EGFR might be involved in a complex regulatory 
network and impact the glioma onset and progression. 
Furthermore, the number of clinical samples was small.

In conclusion, miR-3918 overexpression constrained the 
proliferation and migration of glioma cells. MiR-3918 can 
target EGFR and inhibit the oncogenic function of EGFR 
via inactivating PI3K/AKT and ERK pathways. Our findings 
suggested that employment of miR-3918/EGFR axis might 
be a novel approach for glioma management.
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