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Inc-NLC1-C inhibits migration, invasion and autophagy of glioma
cells by targeting miR-383 and regulating PRDX-3 expression
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Abstract. Long non-coding RNAs (IncRNAS) serve an impor-
tant role in tumor progression, and their abnormal expression
is associated with tumor development. The IncRNA narco-
lepsy candidate region 1 gene C (Inc-NLC1-C) is involved in
numerous types of cancer, but its biological function in glioma
remains unknown. In the present study, Inc-NLC1-C expres-
sion was detected using reverse transcription-quantitative
(RT-q)PCR in U251, SHG44, US7TMG and U118MG glioma
cells. US7MG cells were transfected with Inc-NLC1-C over-
expression or interference vectors. Cell proliferation was
detected using a Cell Counting Kit-8 assay. Cell migration
and invasion were examined using a Transwell assay, while
apoptosis, cell cycle and reactive oxygen species production
were evaluated using flow cytometry, and the expression
levels of Inc-NLC1-C, microRNA (miR)-383 and perox-
iredoxin 3 (PRDX-3) were measured using western blotting
and RT-qPCR. Rescue experiments were performed to verify
the function of the Inc-NLC1-C/miR-383/PRDX-3 axis. The
highest expression levels of Inc-NLCI1-C were identified
in US7MG glioma cells. Overexpression of Inc-NLCI-C
expression promoted cell proliferation, G, phase blocking,
migration and invasion, while inhibiting apoptosis and
autophagy in US7MG cells. Mechanistically, miR-383 could
bind to Inc-NLCI1-C to regulate PRDX-3 expression and
improve its oncogenic effect. Rescue experiments confirmed
that the Inc-NLC1-C/miR-383/PRDX-3 axis was involved in
the molecular mechanism of glioma progression. Therefore,
Inc-NLCI1-C may be a tumor promoter that affects multiple
biological functions, such as migration, invasion and
autophagy, in glioma cells.
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Introduction

Neuroglioma is the most common primary central nervous
system tumor, accounting for ~50% of intracranial tumors,
with high morbidity and mortality rates (1). Surgical resection
is currently the main treatment method. However, since tumor
cells often infiltrate into normal brain tissue, and the boundary
with normal brain tissue is not obvious, it is often difficult to
completely remove the tumor during surgery (2,3). Therefore,
it is extremely necessary to actively explore more effective
treatment methods (3). With the development of medical tech-
nology, the mode of medical development has changed from
symptomatic treatment to treatment of the cause. Therefore,
studying the pathogenesis of glioma may help to identify more
effective treatments.

Long non-coding RNAs (IncRNAs) serve an important
role in cellular and biological processes (4), and their abnormal
expression is associated with a variety of diseases, including
colorectal cancer (5) and gastric cancer (6). LncRNAs, such
as HOTAIR (7) and H19 (8), can act as tumor suppressors
or oncogenes, and they may serve as competitive endog-
enous RNAs. Therefore, the interaction between IncRNA and
microRNA (miRNA/miR) has gradually become a research
hotspot (9-12). In a previous study, He er al (13) found that
downregulation of miR-383 promotes glioma cell invasion,
and identified that miR-383 functions as a tumor suppressor
in glioma, targeting peroxiredoxin 3 (PRDX-3). However,
the reason for the low miR-383 expression in glioma remains
unknown.

Narcolepsy candidate region 1 gene C (NLCI1-C), also
known as RNA162 (LINCO00162), PRED74, C2lorf113 and
NCRNAO00162, is involved in tumor development and is
expressed in specific tissues. NLCI-C reportedly targets
miR-383, and the accumulation of Inc-NLCI-C in the
nucleus can inhibit the transcriptional levels of miR-320a and
miR-383 (14-19). Nevertheless, Inc-NLCI1-C has rarely been
studied in tumor cells, and its binding with miR-383 in glioma
has not been reported.

The present study hypothesized that Inc-NLC1-C may
regulate the proliferation, migration, invasion and apoptosis of
glioma cells by regulating the expression levels of miR-383-5p,
PRDX-3, autophagy-related protein 9 (ATG9), LC3II/I,
Rabl and P62. The aim of the study was to investigate the
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association between the Inc-NLC1-C/miR-383/PRDX-3 axis
and the occurrence of glioma, and to investigate the possible
underlying mechanism. The current study may provide a
future basis for the clinical treatment of glioma.

Materials and methods

Cell lines. The human glioma U251, SHG44, U87TMG
(glioblastoma of unknown origin, HTB-14) and U118MG
cell lines were purchased from the American Type Culture
Collection. All cells were verified by STR profiling. U87MG
cells were cultured in RPMI-1640 (cat. no. SH30809.01B;
HyClone; Cytiva) containing 10% FBS (Gibco; Thermo Fisher
Scientific, Inc.) at 5% CO, and 37°C, and U251, SHG44 and
U118MG cells were cultured in DMEM (cat. no. c11095500bt;
Gibco; Thermo Fisher Scientific, Inc.) containing 10% FBS at
5% CO, and 37°C.

Cell transfection. Lnc-NLC1-C-short hairpin (sh)RNA plas-
mids and pcDNA3.1-Inc-NLCI1-C plasmids were purchased
from Wuhan Hualianke Biotechnology Co., Ltd. The
primer sequences were as follows: Lnc-NLC1-C-shRNA
sense, 5'-GATCCGGAAGAGGCAGACACGGAAGGT
TCAAGAGACCTTCCGTGTCTGCCTCTTCCTTTTT G-3'
and antisense, 5" AATTCAAAAAGGAAGAGGCAGACA
CGGAAGGTCTCTTGAACCTTCCGTGTCT GCCTC
TTCCG-3'; pcDNA3.1-Inc-NLC1-C forward, 5-CGGAAT
TCCGTGAAGTGCTGACGGG-3' and reverse, 5-GCT
CTAGAGCTTTTTTTTTTTTTTTTTT-3". All primers
were synthesized by Nanjing Genscript Biotechnology Co.,
Ltd. Lnc-NLCI1-C-shRNA and pcDNA3.1 (ov)-Inc-NLC1-C
plasmids (4 ug) were transfected into US7MG cells using the
Lipofectamine® 2000 liposome transfection kit (Thermo
Fisher Scientific, Inc.) at 37°C for 48 h before subse-
quent experiments. Negative controls (ov-NC and sh-NC;
scramble sequence; Wuhan Hualianke Biotechnology
Co., Ltd.) were established. The control mimic (5 nmol;
cat. no. miR1NOOOOOOI1-1-5) and control inhibitor (5 nmol;
cat. no. miR2N0000001-1-5) were bought from Guangzhou
RiboBio Co., Ltd. miR-383 mimics (5 nmol; cat. no. MC10353;
5'-AGAUCAGAAGGUGAUUGUGGCU-3") and inhibitors
(5 nmol; cat. no. MH10353; 5~ AGAUCAGAAGGUGAUUGU
GGCU-3") were bought from Thermo Fisher Scientific, Inc.,
and transfection was performed as aforementioned for the
plasmids.

Cell proliferation. Cells in the logarithmic growth phase
(100 pul) were seeded into a 96-well plate at 5x10* cells/ml and
cultured overnight, after which the culture supernatant was
discarded. The cells were divided into five groups (Control,
ov-NC, ov-Inc-NLC1-C, sh-NC and sh-Inc-NLC1-C) according
to the experiment. After 0, 24, 48 and 72 h of culture, 10 pul
CCK-8 reagent (cat. no. PAB180031; Bioswamp; Wuhan
Bienle Biotechnology Co., Ltd.) was added to each well, and
the plates were incubated at 37°C for 4 h. The optical density
was measured at 450 nm using a plate reader, and the cell
proliferative activity was calculated.

Cell migration and invasion. USTMG cells (2x10%) were
cultured in serum-free medium and seeded into the upper

chamber of a Transwell plate without coating (for migra-
tion) or coated with Matrigel® (for invasion; cat. no. 354230;
BD Biosciences) at 37°C for 30 min. Subsequently, 750 ul
culture medium with 10% FBS was added to the bottom
chamber. After 48 and 72 h of culture at 37°C, cells in the
upper chamber were removed, and those in the lower chamber
were fixed with 4% paraformaldehyde at 4°C for 10 min
and stained with 0.1% crystal violet at 4°C for 30 min. The
numbers of migrating and invading cells were counted using
an inverted fluorescence microscope (magnification, x200;
MIL LED; Leica Microsystems GmbH).

Reactive oxygen species (ROS) assay. ROS production was
detected using an active oxygen detection kit (Beijing Solarbio
Science & Technology Co., Ltd.). A DCFH-DA probe was
diluted with a dimethyl sulfoxide solution at 1:1,000, resulting
in a final concentration of 20 ymol/I. Cells were collected and
suspended in diluted DCFH-DA at a density of 1x107 cells/ml
and incubated at 37°C for 1 h. The cells were washed twice
with PBS, and the ROS levels were measured using flow
cytometry (FC500 MCL; Beckman Coulter, Inc.), and the
data were analyzed with the CytExpert software (Beckman
Coulter, Inc.; version 2.0)

Apoptosis and cell cycle analysis. To evaluate cell apoptosis,
a single suspension of transfected US7MG cells was prepared
using 0.25% trypsin. A total of 5x10° cells were centrifuged
at 1,000 x g and 4°C for 5 min and washed twice with 1 ml
precooled PBS. After 200 ul binding buffer was added to the
cells, 10 u1 Annexin V-fluorescein isothiocyanate and 10 ul
propidium iodide (part of the AnnexinV-FITC/PI Apoptosis
Detection Kkit; cat. no. 556547; BD Biosciences) were added,
and the cells were incubated at 4°C in the dark for 30 min and
subjected to flow cytometry (FC500 MCL; Beckman Coulter,
Inc.). Data were analyzed with the CytExpert software
(Beckman Coulter, Inc.; version 2.0).

To evaluate cell cycle progression, transfected U87MG
cells were fixed for 24 h with 70% cold ethanol at 4°C.
The fixed cells were washed twice with PBS and incubated
with 10 yg/ml RNase A and 20 ug/ml propidium iodide
(Sigma-Aldrich; Merck KGaA) at 37°C for 30 min. The cell
cycle was analyzed using flow cytometry (FC500 MCL;
Beckman Coulter, Inc.), and the results were analyzed using
ModFit LT software (BD Biosciences).

Reverse transcription-quantitative PCR (RT-gPCR). Total
RNA was extracted from cultured cells using TRIzol®
(Thermo Fisher Scientific, Inc.) following the manufacturer's
instructions. RNA concentration was measured using a spec-
trophotometer (Thermo Fisher Scientific, Inc.) and total RNA
(500 ng) was reverse transcribed into cDNA at a final volume
of 10 ul using 5X reaction buffer (Takara Bio, Inc.), 10 mM
dNTP Mix, oligodT primers and SuperScript II reverse tran-
scriptase (Invitrogen; Thermo Fisher Scientific, Inc.), and the
temperature protocol is 42°C for 60 min, 70°C for 15 min and
hold at 16°C. qPCR was performed using the SYBR Green
reaction mix (Qiagen GmbH). The primer sequences were
as follows: Lnc-NLCI1-C forward (F), 5-GCCAACACCCTA
CCCA-3' and reverse (R), 5'"TGCCCATCTTCACCACA-3"
GAPDH F, 5-CCACTCCTCCACCTTTG-3' and R, 5'-CAC
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Figure 1. Lnc-NLCI1-C expression in different glioma cell lines and construction of Inc-NLC1-C plasmids. (A) Lnc-NLC1-C expression in U251, SHG44,
U118MG and U87MG glioma cells. (B) Lnc-NLC1-C expression in U§7MG glioma cells transfected with ov-Lnc-NLC1-C and sh-Inc-NLCI-C. "*P<0.001.
n=3. Lnc-NLCI-C, long non-coding RNA narcolepsy candidate region 1 gene C; ov, overexpression; sh, short hairpin RNA; NC, negative control.

CACCCTGTTGCTGT-3"; miR-383 F, 5-GGGAGATCAGAA
GGTGA-3' and R, 5-~AACTGGTGTCGTGGAGTCGGC-3';
U6 F, 5'-CTCGCTTCGGCAGCACA-3' and R, 5-AACGCT
TCACGAATTTGCGT-3"; PRDX-3 F, 5-GCCTGGATAAAT
ACACC-3' and R, 5-ACTGGGAGATCGTTGA-3'. GAPDH
and U6 were used as internal controls for mRNA and miRNA,
respectively. The reaction proceeded according to the
manufacturer's protocol. The relative mRNA expression was
calculated using the 2-44%4 method (20).

Western blotting. USTMG cells were lysed using radioim-
munoprecipitation assay buffer, and the total protein was
extracted. A bicinchoninic acid assay was performed to
determine the protein concentration, and the proteins were
heated to the thermal denaturation temperature. SDS-PAGE
(12%) was performed, and the proteins (20 ug/lane)
were transferred to polyvinylidene fluoride membranes
(EMD Millipore). The membranes were blocked at 37°C for
1 h using 5% skimmed milk powder and then incubated at 4°C
overnight with rabbit antibodies against PRDX-3 (1:1,000;
cat. no. PAB31341; Bioswamp; Wuhan Bienle Biotechnology
Co., Ltd.), LC3II/T (1:3,000; cat. no. ab51520R; Abcam),
ATGY (1:1,000; cat. no. PAB35248; Bioswamp; Wuhan Bienle
Biotechnology Co., Ltd.), Rabl (1:1,000; cat. no. PAB32093;
Bioswamp; Wuhan Bienle Biotechnology Co., Ltd.), p62
(1:1,000; ab455686; Abcam) and GAPDH (1:10,000;
cat. no. PAB36269; Bioswamp; Wuhan Bienle Biotechnology
Co., Ltd.). Thereafter, the membranes were incubated
with secondary goat anti-rabbit IgG antibodies (1:10,000;
cat. no. SAB43711; Bioswamp; Wuhan Bienle Biotechnology
Co., Ltd.) at 37°C for 1 h. An enhanced chemiluminescence
kit (Beijing Solarbio Science & Technology Co., Ltd.) was
used for membrane development and images were processed
using Image J software (version 1.8.0; National Institutes of
Health).

Statistical analysis. Data were analyzed using SPSS 19.0
(IBM Corp.) statistical software and expressed as the

mean =+ standard deviation. Comparisons between two or
multiple groups were performed using the unpaired t-test
or one-way ANOVA followed by Tukey's post-hoc test,
respectively. P<0.05 was considered to indicate a statistically
significant difference. All experiments were repeated three
times.

Results

Cell screening and Inc-NLCI-C expression in US7TMG cells.
Compared with U251, SHG44 and U118MG glioma cells,
Inc-NLC1-C expression was significantly increased in US7MG
cells (P<0.001; Fig. 1A). Thus, US7MG cells were selected for
subsequent experiments. Compared with the control, ov-NC
and sh-NC showed no difference in Inc-NLCI-C expression
(Fig. 1B). Compared with ov-NC, ov-Inc-NLCI1-C signifi-
cantly increased Inc-NLCI1-C expression (P<0.001), while
compared with sh-NC, sh-Inc-NLCI-C significantly decreased
Inc-NLCI1-C expression (P<0.001) (Fig. 1B).

Lnc-NLCI-C promotes the proliferation, migration and
invasion of US87MG cells. Compared with ov-NC,
ov-Inc-NLCI1-C significantly enhanced the proliferation
(P<0.001; Fig. 2A) and significantly promoted the migration
(Fig. 2B) and invasion (Fig. 2C) of U87MG cells at 48 and 72 h.
Compared with sh-NC, sh-Inc-NLCI1-C significantly
decreased the proliferation (P<0.001; Fig. 2A) and inhibited
the migration (Fig. 2B) and invasion (Fig. 2C) of US7MG cells
at48 and 72 h.

Lnc-NLCI-C inhibits ROS generation and promotes cell
cycle blocking in US7MG cells. Compared with ov-NC,
ov-Inc-NLC1-C significantly decreased the ROS produc-
tion (P<0.001; Figs. 3 and S1B). Compared with sh-NC,
sh-Inc-NLCI-C significantly promoted ROS generation and
apoptosis of US7MG cells (P<0.001; Figs. 3 and SIA and B).
Compared with the sh-NC group, US§7MG cells in the G,
phase were significantly higher in the sh-Inc-NLC1-C group
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Figure 2. Proliferation, migration and invasion of U§7MG cells. (A) Statistical analysis of U87MG cell proliferation, migration and invasion at different time
points. (B) US7MG cell migration and (C) invasion were detected using a Transwell assay at 48 and 72 h (magnification, x200). “P<0.01; ““P<0.001. n=3.
Lnc-NLCI-C, long non-coding RNA narcolepsy candidate region 1 gene C; ov, overexpression; sh, short hairpin RNA; NC, negative control.

(P<0.001), whereas cells in the S phase were significantly
decreased (P<0.001) (Figs. 3 and S1C). There was no signifi-
cant effect on apoptosis or cell cycle following Inc-NLC1-C
overexpression compared with the ov-NC group (P>0.05).

Lnc-NLCI-C inhibits autophagy in US7MG cells. Compared
with ov-NC, the protein expression levels of LC3II/I
(P<0.05) and p62 (P<0.001) were significantly increased
by ov-Inc-NLCI1-C, whereas those of ATG9 and Rabl were
significantly decreased (P<0.001) (Fig. 4). Compared with
sh-NC, the protein expression levels of LC3II/I and p62
were significantly decreased by sh-Inc-NLCI1-C (P<0.001),
whereas those of ATG9 and Rabl were significantly increased
(P<0.001) (Fig. 4).

Expression of the Inc-NLCI-C/miR-383/PRDX-3 axis in
US87MG cells. Compared with ov-NC, ov-lnc-NLCI-C

significantly increased PRDX-3 expression (P<0.001)
and significantly decreased miR-383 expression (P<0.01)
(Fig. 5A and B). Compared with sh-NC, sh-Inc-NLC1-C signifi-
cantly decreased PRDX-3 expression (P<0.001) and increased
miR-383 expression (P<0.01) (Fig. 5A and B). As shown in
Fig. 5C, miR-383 expression was significantly increased in
the miR-383 mimic group (P<0.001) and was significantly
decreased in the miR-383 inhibitor group compared with
in the control group (P<0.001), indicating that the miR-383
mimic and inhibitor were successfully transfected. Compared
with ov-Inc-NLC1-C, ov-Inc-NLCI1-C + miR-383 mimic
significantly decreased the expression levels of Inc-NLCI1-C
and PRDX-3, and significantly increased miR-383 expression
(P<0.001; Fig. 5D and E). Compared with sh-Inc-NLCI1-C,
sh-Inc-NLCI1-C + miR-383 inhibitor significantly increased
the expression levels of Inc-NLCI1-C and PRDX-3 (P<0.001),
and decreased miR-383 expression (P<0.01) (Fig. 5D and E).
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ATG9, autophagy-related protein 9.

Discussion

Carcinogenic factors affecting glioma include high-risk
congenital genetic and environmental factors. Previous
studies have shown that glioma accounts for ~80% of all
malignant tumors of the central nervous system (21,22).
Glioma has a high incidence, a high recurrence rate and a poor
prognosis (23,24). Tumor heterogeneity and infection pose
great challenges to the clinical treatment of glioma (25,26).
In recent years, with the development of treatment for glioma,
the mechanism of IncRNAs has attracted the attention of
experts and scholars.

LncRNAs are non-coding RNAs composed of 200-100,000
nucleotides (27) that are closely associated with the occurrence
and development of a number of tumors, such as gastric and
colon cancer (28). A previous study has found that IncRNAs
regulate gene expression, mainly by interacting with DNA,RNA
and proteins (29). For example, IncRNAs activate or deactivate
protein complexes by binding to chromosomal DNA (30).
Currently known IncRNAs associated with glioma include
HOTAIR, H19, CRNDE, MEG3 and ADAMTS9-AS2 (31-35).
The present study revealed that Inc-NLC1-C expression was
highest in U§7MG cells compared with that in U251, SHG44
and U118MG cells. Lnc-NLCI1-C overexpression promoted



XU et al: LNC-NLCI1-C REGULATES AUTOPHAGY OF GLIOMA CELLS BY TARGETING miR-383 AND PRDX-3

©

© < 3V

o

O-10N
-oul-ys

ON-us

O-107IN
-OU[-AO

ON-AO

|013U0D

uoissaldxe £XaHd eAleey

<

uoissaidxa
€8€-HIW dAledy

O-107IN
-oul-ys

ON-Us

O-107N
-0U|-A0

ON-A0

|043u0)

ov-Inc-
ov-NC NLC1-C

sh-Inc-
sh-NC NLC1-C

1.5

Control

rroxa I W -

=

—
—
]

uoissaidxe
utejold €-Xadd

|

GAPDH

| 0-107N
-oul-ys

ON-Us

| O-107N
-0U|-AO

ON-AO

L [01)U0D

*kk
-1
T

r T T

© Q 0 =

- — o o
uoissaidxe £8e-HIW dAle|oY

*kk

T T T T
< (s} [aV] — o

uoissaidxe £8g-HIW aAleleY

®)

miR-383
mimics

NC

Control

inhibitor

1o
ai

™

J0NqIYu! £8E-HIW
+0-LOTIN-OUI-ys

N O- LOIN-Ou-Us

ON-Us
+ON-IoNqiyu|
oluiw ggg-giw
+0-LO7IN-OU|-AO
O-1O7IN-Oul-A0

ON-AO
+ON-OIWIN

S 1 9o v o
N ~ ~ O O
uoissaidxa

£€Xadd anleley

Jouqiyul €8g-yiw
+0-LO7IN-OUI-ys

DO - FoIn-our-us
wn_w_—.,_ﬁwo:e:c_
oluiw gge-yiw
+0-107IN-OUJ-A0
O-LO7IN-OU|-AO
ON-AO
+ON-OIWIN

[\ ~— o
uoissaidxe

€8€-HIW SAle|sYy

x
*
x

101qIyul £8E-HIW
+0-LOIN-OUl-Us

ON-US
+ON-IoNqIyu|
olwIW £8E-HIW
+0-107IN-0Ul-A0

O-1O7IN-ou-A0

ON-AO
+ON-OIUIN

N — o

uoissaidxe

A O-LJTIN-Ou| sAleleY

*kk

N
M _H O-LOTIN-OUI-AO
|

| olwiw gge-Hiw
+0-LOIN-OU-A0

ON-AO
" +ON-OIWIN

- O-LFOTIN-OUl-ys

[} v sy
H_”m +0-LO7IN-0UI-US

ON-US

_H " +ON-Jonqiyu|

0.0

uoissaidxe uigoid g-Xadd

dluiw g8g-yiw
+0-107IN-OU|-A0

O-LOTIN-Ou|-A0

ON-NO
+ON-OIWIN

Jojqiyut gge-yiw
+0-LOTIN-OUI-ys

O-1LO7IN-OUl-ys

ON-Us
+ON-1oNqiyu|

L

N
x
a
o
o

S e - - - - -

Figure 5. Expression of the Inc-NLC1-C/miR-383/PRDX-3 axis in U87MG cells and rescue experiments. (A) miR-383 and PRDX-3 expression in U§7MG

cells was detected using RT-qPCR. (B) PRDX-3 protein expression in U§7MG cells was detected using western blotting. (C) miR-383 expression in US7MG

glioma cells transfected with miR-383 mimics and miR-383 inhibitors. (D) Expression levels of Inc-NLCI-C, miR-383 and PRDX-3 in rescue experiments

were detected using RT-qPCR. (E) PRDX-3 protein expression in rescue experiments was detected using western blotting. ““P<0.01; ““P<0.001. n

3.RT-qPCR,

reverse transcription-quantitative PCR; Inc-NLC1-C, long non-coding RNA narcolepsy candidate region 1 gene C; ov, overexpression; sh, short hairpin RNA;

NC, negative control; miR, microRNA; PRDX-3, peroxiredoxin 3.
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the proliferation, cell cycle blocking, migration and invasion
of U87MG cells, and inhibited apoptosis and autophagy, indi-
cating that Inc-NLCI-C may be a cancer-promoting factor in
glioma.

NLCI-C is weakly expressed in cutaneous squamous
cell carcinoma and highly expressed in the breasts, testis
and parotid gland, thus participating in tumor develop-
ment (19,36). Lnc-NLCI-C targets miR-383, and the
accumulation of NLCI-C in the nucleus inhibits the
transcription of miR-320a and miR-383, and promotes the
proliferation of embryonic testicular cancer cells by binding
to nucleolin (19). These results indicate that Inc-NLC1-C
can target miR-383 and affect the expression of downstream
genes and proteins. It has been previously demonstrated that
miR-383 reverses mitochondrial ROS inhibition caused by
PRDX-3 overexpression, promotes autophagy and oxidative
stress in cancer cells, and enhances cancer cell apoptosis (37).
Tian et al (38) showed that PRDX3 is a potential target gene
of miR-383, and there is a targeting relationship between
the two genes. miR-383 can inhibit the proliferation,
migration and invasion of human hepatocellular carcinoma
HepG2 cells by down-regulating PRDX3 expression (39).
Wang et al (40) observed that miR-383 inhibited the prolif-
eration of human medulloblastoma cells and promoted
their apoptosis by downregulating the expression levels of
PRDX3. Currently, to the best of our knowledge, there are
no studies on the role of the PRDX3/miR-383 axis in glioma,
and based on the fact that Inc-NLCI-C targets miR-383,
the present study predicted that Inc-NLCI1-C may affect
the development of glioma through the miR-383/PRDX-3
axis. The present results revealed that Inc-NLC1-C down-
regulated miR-383 expression and upregulated PRDX-3
expression. miR-383 inhibition rescue experiments confirmed
that miR-383 reversed the effect of Inc-NLC1-C and down-
regulated PRDX-3 expression. Li et al (41) observed that
miR-383 acts as a regulator controlling cell proliferation of
medulloblastoma via targeting PRDX3; although the studied
diseases were different, they both belong to the neurological
system, which indirectly confirmed the current results. In the
present study, only one cell line was used for experimental
manipulation, and there were no in vivo experiments, which
are the main limitations of the study. Therefore, multiple cell
lines and animal experiments should be used in follow-up
experiments to further verify the conclusions of the present
study. In conclusion, the Inc-NLC1-C/miR-383/PRDX-3 axis
may serve an important role in glioma development.
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