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Background. The radioresistance of glioma stem cells (GSCs) is related to some microRNAs (miRs) generated by radiation. This
study aimed to investigate the effects of miR-17-5p and miR-130b-3p on the radiosensitivity of GSCs. Methods. miR-17-5p and
miR-130b-3p expressions in SU3 and SU3-5R cells were determined. SU3 cells transfected with miR-17-5p or miR-130b-3p
mimics or inhibitors were used to determine cell viability after irradiation as well as to examine changes of supernatant glucose,
intracellular glucose 6-phosphate dehydrogenase (G6PDH), 6-phosphogluconate dehydrogenase (6-PGDH), reduced nicotin-
amide adenine dinucleotide phosphate (NADPH), reduced glutathione (GSH), glutathione peroxidase (GSH-Px), phosphatase
and tensin homolog (PTEN), hypoxia-inducible factor-1α (HIF-1α), glucose transporter (GLUT)-1/3, protein kinase B (AKT), and
p-AKT levels. The target gene of the two miRs was verified by luciferase reporter gene assay. Results. miR-17-5p and miR-130b-3p
expressions in the radiation-resistant SU3-5R cells or 8Gy irradiation-treated SU3 cells were high. After transfection of SU3 cells
with miR-17-5p or miR-130b-3p mimics, cell viability, intracellular HIF-1α, GLUT-1/3, AKT, and p-AKT protein expressions, and
intracellular G6PDH, 6-PGDH, NADPH, GSH-Px, and GSH levels were high, whereas intracellular PTEN expression and
supernatant glucose were low. The opposite effects were also observed in the two miR inhibitors-transfected SU3 cells. Further
study confirmed that miR-17-5p or miR-130b-3p could directly bind with the PTEN. Conclusion. Radiation-induced miR-17-5p
and miR-130b-3p might cause the radioresistance of GSCs, and the mechanisms were associated with the enhancement of
antioxidant production, which was from the increments of AKT/HIF-1α signaling pathway-controlled glucose transmembrane
transport and phosphopentose metabolism by targeting PTEN.

1. Introduction

Glioma is a primary intracranial tumor with infiltrating
growth, and the tumor is generally treated with surgery and
postoperative radio/chemotherapy. The adjuvant therapy of
the latter aims to kill the remaining tumor cells after surgery.
However, the effect of radiotherapy fails to meet patients’
expectations due to the presence of glioma stem cells (GSCs)
[1–3]. Therefore, GSCs have become a hot research field to
discover new potential targets for glioma treatment [4].

Literature data have shown that some microRNAs (miRs)
were involved in radiosensitivity changes of glioma cells [5, 6].
After the glioma being irradiated, the expressions of some
miRs in tumor tissues increased, and overexpressions of these
miRs could induce the radioresistance [7]. Similarly, after
GSCs were irradiated, some miRs, such as miR-19a-3p,
miR-19b-3p, and miR-21-5p, also exhibited high expressions
[8] and could facilitate the abnormal glucose metabolism,
proliferation, and repair of tumor cells [9]. Thus, miRs caused
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by radiation may be one of the important mechanisms under-
lying radioresistance.

We used the human GSC strain SU3 and its radiation-
resistant cell strain SU3-5R to explore the differences in some
miR expressions and observed that the expressions of miR-
17-5p and miR-130b-3p were higher in the SU3-5R cells than
in the SU3 cells, thus assuming that both miRs might be
involved in radioresistance of glioma. As is known, the role
of miR-17-5p in tumors is mainly manifested in the biological
effect of oncogene [10], and its high expression in glioma tis-
sues may be predicted to have a poor prognosis [11], but dis-
putes have arisen about its effect on radiosensitivity [12, 13].
miR-130b-3p expression varies in different tumors, and its
biological effect can be manifested in the duality of cancer
suppression and carcinogenesis. Some scholars have observed
that miR-130b was correlated to the chemotherapy sensitivity
of glioma [14], but the relationship between miR-130b and
glioma’s radiosensitivity has not been reported yet. In this
work, we wanted to use miR-17-5p or miR-130b-3p mimics-
or inhibitors-transfected SU3 cells to explore the effects of both
miRs on the radiosensitivity of GSCs and to provide new tar-
gets for the development of radiosensitizers.

2. Materials and Methods

2.1. Materials. Human GSC strain SU3, derived from a fresh
surgical specimen of a highly aggressive glioblastoma multi-
forme, was obtained from subculture and monoclone in vitro
and had a high expression of the stem cell marker protein
CD133 [15]. Human GSC strain SU3-5R is a radiation-
resistant cell strain that was formed after being irradiated for
five times [16]. Both cell strains were supplied by the Depart-
ment of Neurosurgery of the Second Affiliated Hospital of
SoochowUniversity (Suzhou, China). Dulbeccomodified Eagle
medium (DMEM) high-glucose medium was obtained from
HyClone Company (Logan, UT, USA). All-in-one RT Master-
Mix, EvaGreen 2×quantitative polymerase chain reaction
(qPCR) MasterMix-Low ROX, miRNA cDNA synthesis kit,
EvaGreen miRNA qPCR MasterMix, and luciferase assay kit
were bought from Applied Biological Materials Inc. (Vancou-
ver, Canada). 3-(4,5 dimethylthiazol-2-yl)-2, 5-diphenyltetra-
zolium bromide (methyl thiazolyl tetrazolium, MTT) was
acquired from Sigma–Aldrich Company (St. Louis, MO, USA).
Antihypoxia-inducible factor-1α (HIF-1α) antibodywas supplied
by Abcam (Cambridge, UK). Antiglucose transporter-1 (GLUT-
1), GLUT-3, and homologous phosphatase and tensin homolog
(PTEN) antibodies were obtained from Affinity Company
(Golden, USA). Antiprotein kinase B (AKT), p-AKT, and
β-actin antibodies were bought from Cell Signaling Tech-
nology (Danvers, MA, USA). Trizol reagent was supplied by
Sangon Gene Company (Shanghai, China). PCR primers
were designed and synthesized by Sangon Gene Company
(Shanghai, China), their sequences were shown in Supplementary
1, the internal reference primer U6 used for miR determination
was a secret concerning product of the company. miR-17-5p
mimic or inhibitor, miR-130b-3p mimic or inhibitor, and their
mimic negative control (NC) and inhibitor NC were designed
and synthesized by Shanghai Biotend Biotechnology Co., Ltd.

(Shanghai, China). pSV-β-galactosidase control vector was pro-
vided by Promega (Madison, WI, USA). Lipofectamine 2000
transfection reagent was supplied by Life Technologies (Carls-
bad, CA, USA). Plenti-UTR-Luc-Blank vector, PTEN-WT 3ʹ-
UTR Plenti-reporter-Luciferase vector, PTEN-MUT 3ʹ-UTR
Plenti-reporter-Luciferase vector, and luciferase assay kit were
acquired from Applied Biological Materials Inc. (Vancouver,
Canada). Assay kits of glucose 6-phosphate dehydrogenase
(G6PDH), 6-phosphogluconate dehydrogenase (6-PGDH),
and reduced nicotinamide adenine dinucleotide phosphate
(NADPH) were obtained from Suzhou Keming Biotechnology
Co., Ltd. (Suzhou, China). Assay kits of glucose, reduced
glutathione (GSH), glutathione reductase (GR), and glutathione
peroxidase (GSH-Px) were provided by Nanjing Jiancheng
Bioengineering Institute (Nanjing, China). Chemiluminescence
analyzer was supplied by Thermo Fisher Scientific (China) Co.,
Ltd., and UV-2600 spectrophotometer was obtained from
SHIMADZU, Japan. ABI7500 fluorescent quantitative PCR
instrument was supplied by American Thermo Company,
Tecan Infinite M1000 Pro full-wavelength multifunctional
microplate reader was bought from the Swiss company
TECAN, and RS-2000Pro biological X-ray irradiator was
obtained from Rad Source, USA.

2.2. Comparisons of miR-17-5p and miR-130b-3p Expressions
in SU3 and SU3-5R Cells. After the cell density was adjusted
to 6× 105/mL, both cells were, respectively, inoculated in a
six-well culture plate with 2mL each well and cultured in
DMEM high-glucose medium containing 10% fetal bovine
serum for 24 hr. The cells were then collected, and the
expression levels of intracellular miR-17-5p and miR-130b-
3p were determined by the real-time fluorescent quantitative
PCR method [17].

2.3. The Effect of Different Irradiation Doses on SU3 Cell
Proliferation. In brief, 1× 105 cells/well were inoculated in
a 96-well plate with 150 μL each well and then cultured in an
incubator for 24 hr. When the monolayer in the bottom of
the well reached approximately 85%, the cells were divided into
the control group and the irradiation 8, 10, and 15Gy groups. At
0, 6, 12, and 24hr after exposure to X-ray irradiation, cell sur-
vival rate was examined using the MTT method [17].

2.4. The Effects of Irradiation on miR-17-5p and miR-130b-3p
Expressions in SU3 Cells. SU3 cells were inoculated with
6× 105/mL density into a six-well culture plate. When the
cells reached 85% confluence, they were divided into the
control and irradiation groups. The irradiation dose of
the latter was 8Gy with dose rate of 1.5 Gy/min. The cells
were collected at 6, 12, and 24 hr after irradiation, and the
expressions of intracellular miR-17-5p and miR-130b-3p
were determined [17].

2.5. Radiosensitivity Determination of miR-17-5p or miR-
130b-3p Mimics- or Inhibitors-Transfected SU3 Cells. SU3
cells were classified into the control group, radiation group,
mimic NC group, miR-17-5p mimic group, miR-130b-3p
mimic group, inhibitor NC group, miR-17-5p inhibitor
group, and miR-130b-3p inhibitor group. First, SU3 cells
were transfected with miR mimics, miR inhibitors, or NC
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miRs for 24 hr under optimal transfection conditions, and
the cells of the latter seven groups were then irradiated with
an irradiation dose of 10Gy. Cell viability was analyzed at 0,
12, and 24 hr after irradiation.

2.6. Changes in the Glucose Transmembrane Transport,
Phosphopentose Metabolism, and Related Protein Expressions
in miR-17-5p or miR-130b-3p Mimics- or Inhibitors-
Transfected SU3 Cells. SU3 cells were classified into seven
groups: control group, mimic NC group, miR-17-5p mimic
group, miR-130b-3p mimic group, inhibitor NC group, miR-
17-5p inhibitor group, and miR-130b-3p inhibitor group. First,
SU3 cells were transfected with miR mimics, miR inhibitors, or
NC miRs for 24hr, and then incubated with the fresh DMEM
low-glucose medium (to determine the glucose content in the
culture supernatant) or DMEM high-glucose medium (to deter-
mine other indicators) for 12hr. Finally, the culture supernatant
and cells were respectively collected, the contents of supernatant
glucose and intracellular G6PDH, 6-PGDH,NADPH,GSH,GR,
and GSH-Px were measured in accordance with the operation
methods provided by the suppliers, and the expressions of
intracellular HIF-1α, GLUT-1, GLUT-3, PTEN, AKT, and
p-AKT proteins were determined by the Western blot
method [17].

2.7. The Test of Targeted Binding of miR-17-5p or miR-130b-
3p with PTEN. Bioinformatics predicted that PTEN might be
a common target gene of miR-17-5p and miR-130b-3p
(Supplementary 2). The plasmids of Plenti-3ʹ-UTR-Blank,
PTEN-3ʹ-UTR-WT, PTEN-3ʹ-UTR-MUT, and pSV-β-
Galactosidase Control Vector were prepared in accordance
with the product instructions, and SU3 cells were then clas-
sified into the Plenti-3ʹ-UTR-Blank +miR mimic NC+pSV-
β-Galactosidase Control Vector cotransfection group, Plenti-
3ʹ-UTR-Blank + miR-17-5p (or miR-130b-3p) mimic +
pSV-β-Galactosidase Control Vector cotransfection group,
PTEN-3ʹ-UTR-WT+miR mimic NC+pSV-β-Galactosidase
Control Vector cotransfection group, PTEN-3ʹ-UTR-
WT+miR-17-5p (or miR-130b-3p) mimic + pSV-β-Galac-
tosidase Control Vector cotransfection group, PTEN-3ʹ-
UTR-MUT+miR mimic NC+pSV-β-Galactosidase Control
Vector cotransfection group, and PTEN-3ʹ-UTR-MUT +
miR-17-5p (or miR-130b-3p) mimic + pSV-β-Galactosidase
Control Vector cotransfection group. After the plasmids
were cotransfected for 48 hr in accordance with the require-
ment of each group, the luciferase assay kit and β-galactosi-
dase reporter gene activity detection kit were used to
respectively determine the fluorescence value at 560 nm and
absorbance value at 420 nm, which might indicate the lucifer-
ase activity and β-galactosidase reporter gene activity, respec-
tively. The latter acted as an internal normalization.

2.8. Statistical Analysis. Experimental data were expressed as
meanÆ SD. SPSS 20.0 statistical analysis software was used
for data processing. Single-factor or two-factor variance
analysis was applied to analyze significant differences
between groups. P<0:05 was considered to be of statistical
significance.

3. Results

3.1. The Effect of Irradiation on the Viability of SU3 Cells.
Compared with the control group, cell viability was signifi-
cantly reduced when the irradiation dose was 10Gy or more
(Supplementary 3, P<0:05 or P<0:01) but was not signifi-
cantly affected within 24 hr after exposure to 8Gy irradiation
(Supplementary 3). These results suggested that the maxi-
mum tolerable radiation dose of SU3 cells is 8 Gy, and the
minimum effective radiation dose is 10Gy.

3.2. Expressions of miR-17-5p and miR-130b-3p in SU3 and
SU3-5R Cells. Compared with the SU3 cells, the expressions
of miR-17-5p and miR-130b-3p in radiation-resistant SU3-
5R cells significantly increased (Supplementary 4, P<0:01).
After treatment of SU3 cells with 8Gy irradiation, the
expressions of both miRs significantly increased at 12 and
24 hr after irradiation (Supplementary 4, P<0:05 or
P<0:01). These results indicated that irradiation can induce
the expressions of miR-17-5p and miR-130b-3p in SU3 cells;
both miRs may be related to the formation of radioresistance.

3.3. miR-17-5p and miR-130b-3p Reduce Radiosensitivity of
SU3 Cells. Figure 1 shows the result of cell viability of miR-
17-5p or miR-130b-3p mimics- or inhibitors-transfected
SU3 cells at 0, 12, and 24 hr after 10Gy irradiation. Com-
pared with the control group, the viability of SU3 cells in the
10Gy irradiation group significantly decreased at 0, 12, and
24 hr after irradiation (Figure 1, P<0:05 or P<0:01). No
significant difference in cell viability was observed between
the 10Gy irradiation group and the 10Gy+mimic NC group or
the 10Gy+ inhibitor NC group. Compared with the 10Gy+
mimic NC group, the viability of SU3 cells in the miR-17-5p
or miR-130b-3p mimics-transfected groups increased signifi-
cantly at 12 and 24hr after irradiation (Figure 1, P<0:05). On
the contrary, the viability of SU3 cells in the miR-17-5p or
miR-130b-3p inhibitors-transfected groups decreased signifi-
cantly at 12 and 24hr after irradiation (Figure 1, P<0:05). These
results confirmed that miR-17-5p or miR-130b-3p can reduce
the radiosensitivity of SU3 cells.

3.4. miR-17-5p and miR-130b-3p Increase Glucose
Transmembrane Transport and Phosphopentose Metabolism
of SU3 Cells. Figure 2 showed that the levels of supernatant
glucose and intracellular GLUT-1/3 protein expressions in
the mimic NC group or inhibitor NC group were not signifi-
cantly different from those of the control group. Compared
with the mimic NC group, the content of supernatant glu-
cose in the miR-17-5p or miR-130b-3p mimics-transfected
groups was lower (Figure 2(a), P<0:05), whereas the expres-
sions of intracellular GLUT-1/3 proteins were higher
(Figures 2(b) and 2(c), P<0:05). On the contrary, after
SU3 cells were transfected with miR-17-5p or miR-130b-3p
inhibitors, the content of supernatant glucose increased sig-
nificantly (Figure 2(a), P<0:05), whereas the expressions of
intracellular GLUT-1/3 proteins decreased significantly
(Figures 2(b) and 2(c), P<0:05). These results indicated
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that miR-17-5p or miR-130b-3p can enhance the glucose
transmembrane transport of SU3 cells.

Figure 3 shows the effect of miR-17-5p or miR-130b-3p
on phosphopentose metabolism in SU3 cells. The contents of
intracellular G6PDH, 6-PGDH, and NADPH in the mimic
NC group or inhibitor NC group were not significantly dif-
ferent from those of the control group. After SU3 cells were
transfected with miR-17-5p or miR-130b-3p mimics, the
contents of intracellular G6PDH, 6-PGDH, and NADPH
increased significantly compared with those of the mimic
NC group (Figure 3(a)–3(c), P<0:05 or P<0:01). On the
contrary, after SU3 cells were transfected with miR-17-5p
or miR-130b-3p inhibitors, the three indexes decreased sig-
nificantly compared with those of the inhibitor NC group
(Figure 3(a)–3(c), P<0:05 or P<0:01). These results indi-
cated that miR-17-5p or miR-130b-3p can enhance the phos-
phopentose metabolism in SU3 cells.

Figure 4 shows the effects of miR-17-5p or miR-130b-3p
on the antioxidant indexes in SU3 cells. The levels of intra-
cellular GSH, GSH-Px, and GR in the mimic NC group or

inhibitor NC group were not significantly different from
those of the control group. After SU3 cells were transfected
with miR-17-5p or miR-130b-3p mimics, the former both
indexes increased significantly compared with those of the
mimic NC group (Figures 4(a) and 4(b), P<0:05). On the
contrary, after SU3 cells were transfected with miR-17-5p or
miR-130b-3p inhibitors, the former both indexes decreased
significantly compared with those of the inhibitor NC group
(Figures 4(a) and 4(b), P<0:05). Meanwhile, the intracellular
GR level did not show significant differences among the
seven groups (Figure 4(c)). These results indicated that
miR-17-5p and miR-130b-3p can increase the antioxidant
capacity of SU3 cells and further proved that miR-17-5p or
miR-130b-3p can enhance the phosphopentose metabolism
in SU3 cells.

3.5. The Effects of miR-17-5p and miR-130b-3p on
Expressions of PTEN mRNA and Related Proteins in SU3
Cells. Figure 5 showed that the expression levels of PTEN,
AKT, p-AKT, and HIF-1α mRNA and/or proteins in the
mimic NC group or inhibitor NC group were not signifi-
cantly different from those of the control group. Compared
with the mimic NC group, the expression levels of PTEN
mRNA and protein significantly decreased in the cells trans-
fected with miR-17-5p or miR-130b-3p mimics (Figures 5(a)
and 5(b), P<0:05), whereas the expression levels of intracel-
lular AKT, p-AKT, and HIF-1α proteins increased signifi-
cantly (Figure 5(c)–5(e), P<0:05). Conversely, after SU3
cells were transfected with miR-17-5p or miR-130b-3p inhi-
bitors, the expression levels of PTEN mRNA and protein
increased significantly (Figures 5(a) and 5(b), P<0:05),
whereas the expression levels of intracellular AKT, p-AKT,
and HIF-1α proteins decreased significantly (Figure 5(c)–
5(e), P<0:05). These results indicated that miR-17-5p or
miR-130b-3p can increase the expressions of AKT and HIF-
1α proteins by inhibiting the PTEN expression in SU3 cells.

3.6. Targeted Binding of miR-17-5p or miR-130b-3p with
PTEN. According to the predictions from the miR target
gene databases miRBase and TargetScan, PTEN is a potential
target gene of miR-17-5p and miR-130b-3p. The regions
where the two miRs bind with PTEN 3ʹ noncoding region
are shown in Supplementary 2. Figure 6 shows the experimen-
tal results of luciferase reporter gene detection. After miR-17-
5pmimic or miR-130b-3pmimic and the target gene PTEN 3ʹ
noncoding region wild-type plasmid or mutant plasmid were
cotransfected in SU3 cells, the luciferase activity of PTEN 3ʹ
noncoding region wild-type plasmid group significantly
decreased (Figure 6, P<0:05), whereas that of PTEN 3ʹ non-
coding region mutant plasmid group did not change signifi-
cantly. These results confirmed that miR-17-5p or miR-130b-
3p can directly bind with the PTEN.

4. Discussion

In the present study, we found that miR-17-5p and miR-
130b-3p expressions in radiation-resistant SU3-5R cells
were significantly higher than those in ordinary SU3 cells.
After SU3 cells were irradiated, miR-17-5p and miR-130b-3p
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expressions also increased. These results suggested that the
radiation-induced miR-17-5p and miR-130b-3p may be
involved in the radioresistant formation of GSCs. To further
investigate the effect of miR-17-5p and miR-130b-3p on the
radiosensitivity of SU3 cells, their mimics and inhibitors were
used in this study. The results showed that miR-17-5p or

miR-130b-3p mimics-transfected SU3 cells could tolerate the
minimum effective irradiation dose of 10Gy, and cell viability
increased remarkably after irradiation. Conversely, after trans-
fection of SU3 cells withmiR-17-5p ormiR-130b-3p inhibitors,
cell viability decreased substantially after 10Gy irradiation.
These results further suggested that the twomiRswere involved
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in the radioresistance of GSCs. However, we did not investigate
the relationship between miR-17-5p and miR-130b-3p in this
study, which is a limitation and needs further research in the
future.

HIF-1α can mediate the remodeling of carbohydrate
metabolism of tumor cells, including an increase in glucose
transmembrane transport and phosphopentose metabolism
by regulating the expressions of GLUT-1/3 [18, 19] and activ-
ities of G6PDH and 6-PGDH [20, 21], which may finally
facilitate the formation of radioresistance [22, 23]. Our pres-
ent results showed that in SU3 cells transfected with miR-17-
5p or miR-130b-3p mimics, the expressions of GLUT-1/3
proteins and activities of G6PDH and 6-PGDH increased
substantially with the HIF-1α protein expression, whereas
the content of supernatant glucose decreased substantially.

The opposite results could also be observed in SU3 cells
transfected with miR-17-5p or miR-130b-3p inhibitors.
These results suggested that miR-17-5p and miR-130b-3p
can increase the HIF-1α-controlled expressions of GLUT-1/
3 and activities of G6PDH and 6-PGDH, thereby enhancing
the transmembrane transport of glucose and metabolism of
phosphopentose.

Phosphopentose metabolism can provide tumor cells
with antioxidant NADPH [24, 25], maintain a high level of
GSH content in tumor cells, and scavenge active oxygen free
radicals generated by irradiation under the action of GSH-Px
[26], which may reduce the killing effect of radiation on
tumor cells to induce the radioresistance [27], that is, the
changes of GSH and GSH-Px were an important pathologi-
cal mechanism under stress conditions [28, 29]. Our present
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results showed that after transfection of SU3 cells with miR-
17-5p or miR-130b-3p mimics, the contents of NADPH,
GSH, and GSH-Px increased substantially. On the contrary,
after SU3 cells were transfected with miR-17-5p or miR-
130b-3p inhibitors, the contents of NADPH, GSH, and
GSH-Px decreased remarkably. These results suggested that
miR-17-5p and miR-130b-3p can weaken the killing effect of
radiation on tumor cells by enhancing phosphopentose
metabolism and antioxidant capacity.

Bioinformatics is the main method widely used to analyze
the miR target genes [30–32]. In this study, we used the miR-
Base and TargetScan databases and predicted the targeted
binding of miR-17-5 or miR-130b-3p and PTEN 3ʹ non-
coding regions. Further confirmation was performed using

luciferase reporter gene detection. Therefore, we believed
that the PTEN is a common target gene of miR-17-5p and
miR-130b-3p. PTENwas closely related to the radiosensitivity
of glioma cells and can negatively regulate the expression of
HIF-1α by inhibiting AKT [33, 34], which is a regulatory
mechanism under stress conditions [35]. Our present results
showed that after SU3 cells were transfected with miR-17-5p
or miR-130b-3p mimics, the expressions of PTEN mRNA and
protein substantially decreased, whereas the expressions of AKT,
p-AKT, and HIF-1α proteins remarkably increased. When SU3
cells were transfected with miR-17-5p or miR-130b-3p inhibi-
tors, the opposite effects were generated. Therefore, miR-17-5p
or miR-130b-3p can increase the expressions of AKT and p-
AKT proteins after targeting the PTEN, which may ultimately
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result in the enhancement of HIF-1α-mediated phosphopentose
metabolism and formation of radioresistance.

5. Conclusion

Our present results verified that miR-17-5p andmiR-130b-3p
were involved in the radioresistance of SU3 cells; the twomiRs
could specifically bind with the PTEN gene to weaken the
negative regulatory effect of PTEN on AKT/HIF-1α signaling
pathway, thereby increasing the glucose transmembrane
transport, phosphopentose metabolism, and antioxidant pro-
duction. These findings confirmed a radioresistant mecha-
nism of GSCs and provided a new miR target for the study
of glioma radiosensitizers.
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