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ABSTRACT

Lung adenocarcinoma (LUAD) is a deadly cancer with a high incidence worldwide. Long noncod-
ing RNAs (IncRNAs) have been confirmed to have the regulatory effects on the occurrence and
development of LUAD. But the specific functions of INcRNA GLIDR in LUAD are still not explicit and
need to be investigated. On the basis of the outcomes of RT-qPCR experiments, the relative
expression of GLIDR was evidently up-regulated in LUAD cells, while that of miR-1270 was down-
regulated. The down-regulation of GLIDR inhibits cell proliferation in accordance with the results
of CCK-8, EdU and colony formation assays, and accelerates cell apoptosis according to the results
of flow cytometry and JC-1 analyses. Luciferase reporter, RNA pull down and RIP assays indicated
that GLIDR could sponge miR-1270 in LUAD. Additionally, TCF12 was proved as the target gene of
miR-1270. Furthermore, rescue experiments indicated that overexpression of TCF12 could offset
the inhibitory functions of silencing GLIDR on cell behaviors. In brief, this study has demonstrated
that GLIDR/miR-1270/TCF12 axis plays the crucial role in LUAD, which offers a new insight into
researches on molecular mechanism concerning LUAD and provides with a new perspective for
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LUAD treatment.

Introduction

Lung adenocarcinoma (LUAD) is a type of non-
small cell carcinoma. Both of them belong to the
category of lung cancer [1], which remains the
leading cause of cancer-related deaths with an
estimate of 1.8 million deaths according to
GLOBOCAN 2020. Owing to its high incidence
and mortality, LUAD has been a focus of med-
ical research. Smoking has been considered to be
the crucial factor in the development of LUAD
so far [2]. Although screening methods and
treatment options have been improving, most
patients are diagnosed in late stage because of
the early symptoms are not evident [3], which
leads to a dismally low overall survival rate as
well as poor prognosis [4]. Therefore, it is
imperative to explore the molecular mechanism
underlying LUAD for developing effective stra-
tegies to diagnose and treat LUAD.

Long noncoding RNAs (IncRNAs) are a type of
non-coding RNAs containing longer than 200
nucleotides without the capability of coding

proteins [5,6]. Increasing evidence supports that
aberrant expressions of IncRNAs play crucial
roles in the progression of diseases [7,8], and
even in various human cancers, including LUAD
[9]. Also, dysregulated IncRNAs have been vali-
dated to take part in various cellular processes, like
cell proliferation and cell apoptosis. For example,
LUADT1 is overexpressed in LUAD and stimu-
lates cell proliferation via the epigenetic inhibition
of p27 [10]; SOX21-ASI is up-regulated in LUAD
and promotes LUAD cell growth both in vitro and
in vivo and impedes cell-cycle arrest and cell apop-
tosis. [11]. More importantly, competing endogen-
ous RNA (ceRNA) network has been discovered,
where IncRNAs function as ceRNA to regulate the
progression of multiple cancers [12]. Specifically,
IncRNAs can modulate the expression of messen-
ger RNA (mRNA) through competitively combin-
ing with microRNA (miRNA). For example,
HMMR-AS1 plays an oncogenic role in LUAD
via acting as a ceRNA of miR-138 to repress sirt6
expression [13].
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As a novel IncRNA, there are few researches
on GLIDR in cancers at present. According to
the known literature, GLIDR was upregulated in
prostate cancer tissue samples and cell lines and
GLIDR could expedite the progression of pros-
tate cancer through ceRNA network [14].
Nevertheless, the specific function and underly-
ing mechanism of GLIDR in LUAD remain
unclear.

Herein, we aimed to investigate the biological
role and regulatory mechanism of GLIDR in
LUAD through a chain of functional assays and
mechanism investigations. Also, the GLIDR-
mediated ceRNA network in LUAD was
explored.

Materials and methods
Cell culture

LUAD cell lines (A549, NCI-H1975, NCI-H1568
and NCI-H2110) were all procured from the
ATCC (Manassas, VA, USA) and the human
bronchial epithelial cell line (16HBE) was
obtained from Procell Life Science &
Technology Co., Ltd. (Wuhan, China). All the
cells were maintained at 37°C with 5% CO.,.
RPMI-1640 medium (Gibco, Grand Island, NY,
USA) was employed to culture NCI-H1975,
NCI-H1568, NCI-H2110 and 16HBE cells sepa-
rately. A549 cells were kept in F-12 K medium
(Gibco). Ten percent fetal bovine serum (FBS;
Gibco) served as a supplement for the above
mediums.

Cell transfection

LUAD cells were seeded into 6-well plates at
a density of 1 x 10° cells per well for the trans-
fection with the specific shRNAs (GenePharma,
Shanghai, China) targeting GLIDR or TCF12
and their nonspecific sShRNAs (sh/NC). In addi-
tion, miR-1270 mimics/inhibitor and NC
mimics/inhibitor as well as pcDNA3.1/TCF12
and pcDNA3.1 were obtained from RiboBio
(Guangzhou, China). Lipofectamine 3000
reagent (Invitrogen, Carlsbad, CA, USA) was
used for cell transfection for 48 hours.

Real-time quantitative polymerase chain
reaction (RT-qPCR)

Total RNA was extracted from LUAD cells by
TRIzol ~ Reagent  (Invitrogen).  Afterward,
PrimeScript™ II Reverse Transcriptase (Takara,
Kusatsu, Japan) was utilized to conduct comple-
mentary DNA (cDNA) synthesis. Next, QPCR was
performed with SYBR Green Master Mix (Roche,
Basel, Switzerland) on Bio-Rad CFX96 System
(Bio-Rad, Hercules, CA, USA). Finally, the relative
gene expression was calculated by 272" method;
mean values of cycle threshold (Ct) for GLIDR,
miR-1270, TCF12 and housekeeping gene
(GAPDH or U6) were reported in Supplementary
Table 1. Bio-repeats were conducted in triplicate.

Western blot analysis

Total protein extracted from transfected LUAD
cells using RIPA lysis buffer was subjected to SDS-
PAGE and transferred into PVDF membranes.
Then, membranes were sealed with 5% nonfat
dry milk for 60 min. Subsequently, blots were
incubated with specific antibody against TCF12
(anti-TCF12, Abcam, Cambridge, MA, USA) over-
night at 4°C. GAPDH (Abcam) was used as inter-
nal reference. Protein concentration was
quantified using Bradford’s method. Bio-repeats
were conducted in triplicate.

Colony formation assay

The transfected LUAD cells were seeded into
6-well plates at a density of 500 cells per well and
cultivated for 14 days. After that, colonies were
subjected to fixation by 4% paraformaldehyde.
Then, 0.5% crystal violet was utilized to stain
cells for 20 min. In the end, the number of colo-
nies was counted manually. Bio-repeats were con-
ducted in triplicate.

EdU assay

The transfected LUAD cells were seeded in the 96-
well plates at a density of 1 x 10* cells per well and
then treated with BeyoClick® EdU Cell
Proliferation Kit (Beyotime, Shanghai, China).
Cell nuclei were stained by DAPI solution.



Finally, we applied a fluorescence microscope
(Olympus, Tokyo, Japan) to observe the EAU posi-
tive cells. Bio-repeats were conducted in triplicate.

CCK-8 assay

After transfection, LUAD cells (5 x 10°) were
seeded in 96-well plates and then 10 pL of CCK-
8 solution (Dojindo, Kumamoto, Japan) was sup-
plemented into the plates for 2 h. After that, we
utilized the spectrophotometer (Thermo Fisher
Scientific, Waltham, MA, USA) to detect the opti-
cal density values at 450 nm. Bio-repeats were
conducted in triplicate.

Flow cytometry analysis

After being seeded in 6-well plates, the transfected
LUAD cells were washed with PBS (Beyotime) and
fixed with ice-cold ethanol (Sigma-Aldrich,
St. Louis, MO, USA). Annexin V in conjunction
with propidium iodide (PI) labeling of cells was
widely used to identify viable, apoptotic, or necro-
tic cells [15]. Then PI and Annexin V-fluorescein
isothiocyanate was used to double stain transfected
LUAD cells. Finally, the flow cytometry was
applied for detecting cell apoptosis. Bio-repeats
were conducted in triplicate.

JC-1 analysis

Cells were cultivated with 10 mM JC-1 (Beyotime)
for 30 min. Then, cells were washed with PBS and
observed by EnSpire Reader. The loss of mito-
chondrial membrane potential indicates apoptosis.
The fluorescence rate at 590 nm versus 530 nm
emission was applied to estimate the mitochon-
drial membrane potential. Bio-repeats were con-
ducted in triplicate.

Subcellular fractionation assay

As per the protocols of supplier, we utilized
Cytoplasmic & Nuclear RNA Purification Kit
(Norgen Biotek Corp, Thorold, ON, Canada) to
conduct subcellular fractionation assay in LUAD
cells. The cell fractionation buffer was added to
isolate cytoplasmic and nuclear fractions.
Subsequently, the GLIDR level in cytoplasmic
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and nuclear fractions was respectively tested
through RT-qPCR. GAPDH and U6 served as
cytoplasmic and nuclear controls separately. Bio-
repeats were conducted in triplicate.

FISH assay

RNA FISH probes specific to GLIDR were pur-
chased from RiboBio. Subsequent to air drying,
cells were cultivated with probes in hybridization
buffer. Additionally, DAPI was applied for the
counterstain of nuclei. Lastly, the fluorescence
microscope (Olympus) was utilized for observa-
tion. Bio-repeats were conducted in triplicate.

RIP assay

On the basis of the supplier’s protocols, Magna
RIP™ RNA-Binding Protein Immunoprecipitation
Kit (Millipore, Billerica, MA, USA) was used for
RIP assay. The transfected LUAD cells were rinsed
in ice-cold PBS and then mixed with RIP lysis
buffer. Then, cell lysates were incubated with
Ago2 antibody conjugated with magnetic beads.
IgG antibody served as NC. Finally, the enrich-
ment was detected through RT-qPCR. Bio-repeats
were conducted in triplicate.

RNA pull down assay

In accordance with the manufacturer’s sugges-
tions, Pierce Magnetic RNA-Protein Pull-Down
Kit (Thermo Scientific, Waltham, MA, USA) was
utilized to carry out RNA pull down assay. In
brief, protein extracts were cultivated with bioti-
nylated miR-1270 probe (Bio-miR-1270-WT/Bio-
miR-1270-Mut), followed by the addition of strep-
tavidin magnetic beads. Next, RT-qPCR was uti-
lized to analyze the enrichment of GLIDR or
TCF12 in the pull-down complexes after RNA
extraction using TRIzol. Bio-repeats were con-
ducted in triplicate.

Luciferase reporter assay

The sequence of GLIDR full length or TCF12
3’UTR fragment containing the wild type and
mutant miR-1270-binding sites were sub-cloned
into pmirGLO luciferase vector to construct
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luciferase reporter vector (GLIDR-WT/GLIDR-
Mut or TCF12-WT/TCF12-Mut). Then, luciferase
reporter vector was co-transfected with miR-1270
mimics or NC mimics into LUAD cells for 48
h. The luciferase activity of reporter vector was
detected with Luciferase expression is driven by
the sequence of GLIDR or TCF12 3’'UTR respon-
sive to miR-1270 mimics. Dual-luciferase reporter
assay system (Promega). Bio-repeats were con-
ducted in triplicate.

Statistical analysis

All experiments in this study were repeated at least
three times. The results were represented as mean
+ standard deviation (SD). Data were analyzed
with GraphPad PRISM 6 (GraphPad, La Jolla,
CA, USA) and group difference was analyzed
with Student’s t-test or one-way/two-way analysis
of variance (ANOVA). The P value less than 0.05
was considered as statistically significant.

b E&E sh-NC
3 sh-GLIDR#1
sh-GLIDR#2

c NCI-H1568

@

°

05 [

Relative expression
of GLIDR/GAPDH
o

Relative expression of GLIDR

Q A9 D O
I fa" S
& ¥ ~<\ Ox\ sh-NC sh-GLIDR#1
O
B=3 sh-NC
=3 sh-GLIDR#1

sh-GLIDR#2
2.0

EEA sh-NC
d =3 sh-GLIDR#1
2 sh-GLIDR#2

NCI-H1568 NCI-H2110

OD 450 values

24h 48h 72h

B3 sh-NC
f ) b : . = =3 sh-GLIDR#1

& £ i =3 sh-GLIDR#2
15 e

NCI H2110

Cell apoptosis rate (%)

414

sh NC sh GLIDR#1

NCI-H1568  NCI-H2110

sh-GLIDR#2

Results

GLIDR is high-expressed in LUAD cells and
accelerates LUAD cell proliferation

Aberrant expression of IncRNA was considered to
be the crucial element in the development of can-
cers. Thus, we detected GLIDR expression in
LUAD cells. The outcomes of RT-qPCR showed
that GLIDR possessed the high expression in
LUAD cell lines (A549, NCI-H1975, NCI-H1568
and NCI-H2110) in comparison with that in the
human bronchial epithelial cell (16HBE)
(Figure 1la). It can be found that the expression
in NCI-H1568 and NCI-H2110 cells was the high-
est. Hence, we selected these two cells to perform
the following-up experiments for the detection of
the functions of GLIDR in LUAD cells. We trans-
fected the silencing plasmids against GLIDR into
NCI-H1568 and NCI-H2110 cells and examined
the interference efficiency of sh-GLIDR#1/2

through RT-qPCR (Figure 1b). Afterward,
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Figure 1. GLIDR is high-expression in LUAD cells and accelerates cell proliferation. (a) The relative expression of GLIDR, normalized to
GAPDH, was detected through RT-qPCR in LUAD cell lines and 16HBE cell line. (b) The interference efficiency of GLIDR was measured
via RT-gPCR, with sh-NC as control. (c—e) EdU staining, CCK-8 and colony formation experiments were conducted to test the
influence of silenced GLIDR on cell proliferation, with sh-NC as control. (f-g) Flow cytometry and JC-1 experiments were
implemented to test cell apoptosis when GLIDR was silenced, with sh-NC as control. *P < 0.05, **P < 0.01.



a series of functional assays were implemented for
evaluating the influences of silenced GLIDR on
LUAD cells. We firstly conducted the EdU stain-
ing, CCK-8 and colony formation experiments,
finding that the EAU positive cells, OD value and
the colonies were restrained by the insufficiency of
GLIDR (Figure 1lc-e). Then, it was detected by
flow cytometry and JC-1 experiments that cell
apoptotic capability was subjected to acceleration
after GLIDR was knocked down (Figure 1f-g).
Taken together, GLIDR is overexpressed in
LUAD cells and accelerates LUAD cell
proliferation.

GLIDR directly combines with miR-1270 in LUAD
cells

After evaluating the functions of GLIDR in LUAD
cells, we investigated the regulatory mechanisms of
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GLIDR. Firstly, we examined the distribution of
GLIDR in NCI-H1568 and NCI-H2110 cells
through subcellular fractionation experiments
and FISH experiments (Figure 2a-b). The results
pointed out that GLIDR was mostly located in the
cytoplasm of NCI-H1568 and NCI-H2110 cells,
suggesting that GLIDR may function as a ceRNA
to regulate the mRNA expression through spong-
ing miRNAs. Hence, we utilized the ENCORI
(http://starbase.sysu.edu.cn/index.php) to seek out
the potential target miRNAs. Through the bioin-
formatics tool, we discovered 11 miRNAs that
could combine with GLIDR; and then we con-
ducted RT-qPCR analysis to detect their expres-
sions in LUAD cells (Figure 2c). It was evidently
observed that the expression of miR-1270 was the
lowest. Hence, we carried out pull down experi-
ments to evaluate the relationship of miR-1270
and GLIDR (Figure 2d). The outcomes indicated
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Figure 2. GLIDR directly combines with miR-1270 in LUAD cells. (a-b) The location of GLIDR in LUAD cells were estimated by
subcellular fractionation assays (GAPDH and U6 served as controls) and FISH assays. (c) MiRNAs expressions were detected via RT-
gPCR in LUAD cells normalized to 16HBE. (d) RNA pull down experiments were conducted to test the combined situation of miR-
1270 and GLIDR, with Bio-NC as control. (e) The binding site of GLIDR and miR-1270 was predicted by ENCORI. (f) The overexpression
efficiency of miR-1270 mimics was measured through RT-qPCR with NC mimics as control. (g) Luciferase report assay was to prove
the binding situation of GLIDR and miR-1270 with NC mimics as control. (h—j) The influence of overexpressing miR-1270 on cell
proliferation was estimated by EdU staining, CCK-8 and colony formation experiments with NC mimics as control. (k-I) Cell apoptotic
ability was tested by flow cytometry and JC-1 experiments with NC mimics as control. **P < 0.01.
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that GLIDR was enriched in the biotinylated miR-
1270-WT group, indicating that GLIDR could
combine with miR-1270. For further validation,
we found the binding sites of them through
ENCORI (Figure 2e). After the verification of effi-
ciency of miR-1270 mimics (Figure 2f), we con-
ducted the luciferase report experiment in NCI-
H1568 and NCI-H2110 cells after the co-
transfection of GLIDR-WT/Mut and miR-1270
mimics (Figure 2g). Overexpressed miR-1270
could hamper the luciferase activity of GLIDR-
WT, which further confirmed their combination.
Following, we investigated the functions of miR-
1270 in LUAD cells. Through EdU, CCK-8 and
colony formation experiments, we discovered that
the proliferative ability of NCI-H1568 and NCI-
H2110 cells was hampered when miR-1270 was
up-regulated (Figure 2h-j). Meanwhile, flow cyto-
metry and JC-1 experiments demonstrated that
overexpression of miR-1270 facilitated cell apop-
tosis (Figure 2k-1). The abovementioned results
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unveiled that GLIDR directly combines with
miR-1270 and overexpressed miR-1270 suppresses
cell proliferation in LUAD cells.

TCF12 is a target of miR-1270 in LUAD cells

In order to further investigate the regulator
mechanisms in LUAD, we explored the down-
stream target gene of miR-1270. Then, we utilized
ENCORI to screen out the possible mRNAs bind-
ing to miR-1270. Based on the predictions of
PITA, miRmap, microT and RNA22, we identified
14 mRNAs (Figure 3a). Only two mRNAs (TCF12,
CNOT6) could be down-regulated under the con-
dition of silencing GLIDR and overexpressing
miR-1270 simultaneously through RT-qPCR
(Figure 3b). The RT-qPCR was conducted again
to evaluate their expressions in LUAD cells
(Figure 3c). We discovered that TCF12 was highly
expressed in LUAD cells, while CNOT6 was evenly
expressed in LUAD and normal cells. Thus, we
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Figure 3. TCF12 is a target of miR-1270 in LUAD cells. (a) Venn diagram showed the target genes of miR-1270 predicted by ENCORI.
(b) The utilization of RT-qPCR was to pick out the potential mRNAs that could be regulated by silenced GLIDR and overexpressed
miR-1270 at the same time. (c) RT-qPCR was implemented to detect the expressions of mRNAs in LUAD cells, normalized to GAPDH.
(d) The binding site of miR-1270 and TCF12 was predicted. (e-g) Luciferase report (NC mimics as control), RIP (IgG as control) and
pull down experiments (Bio-NC as control) were implemented to prove the interaction of miR-1270 and TCF12. (h) RT-qPCR was
utilized to estimate knockdown efficiency of TCF12 with sh-NC as control. (i-k) Silenced TCF12 was transfected into cells to detect
cell proliferation via EdU staining, CCK-8 and colony formation assays with sh-NC as control. (I-m) Cell apoptotic ability was
evaluated by flow cytometry and JC-1 experiments when TCF12 was inhibited, with sh-NC as control. *P < 0.05, **P < 0.01.



selected TCF12 for further verification. We per-
formed western blot to detect the level of TCF12
after the overexpression of miR-1270, finding that
miR-1270 was negatively correlated with TCF12 at
the protein level (Figure S1A). The binding sites
between TCF12 and miR-1270 were discovered by
ENCORI and displayed in Figure 3d.
Subsequently, luciferase reporter assay depicted
that the luciferase activity of TCF12-WT was
inhibited by miR-1270 overexpression but that of
TCF12-Mut was not subjected to influences, indi-
cating that TCF12 interacted with miR-1270 via
the binding site (Figure 3e). Later, RIP experi-
ments displayed that TCF12 and miR-1270 were
enriched in Ago2 group, indicating coexistence of
TCF12 and miR-1270 in RISC complex
(Figure 3f). RNA pull down experiments further
proved the correlation of TCF12 with miR-1270
(Figure 3g). All of these results demonstrated that
TCF12 acted as a target of miR-1270 in LUAD
cells. For the sake of investigating the functions
of TCF12 in LUAD cells, we knocked down TCF12
expression and conducted several functional
experiments. RT-qPCR analysis displayed that
TCF12 expression could be inhibited after the
transfection of sh-TCF12#1/2 (Figure 3h).
Through EdU, CCK-8 and colony formation
experiments, we discovered that silenced TCF12
hampered cell proliferation (Figure 3i-k). At the
same time, cell apoptosis was accelerated by inhi-
bition of TCF12 in accordance with the results of
flow cytometry and JC-1 assays (Figure 31-m). To
further verify the functions of TCF12, we per-
formed functional experiments in 16HBE cells.
The overexpression efficiency of
pcDNA3.1-TCF12 in 16HBE cells was assessed by
RT-qPCR (Figure S1B). According to the results of
EdU and flow cytometry assays, cell proliferation
was promoted and cell apoptosis was inhibited by
the overexpression of TCF12 (Figure S1C-D).
Taken together, TCF12 is a target of miR-1270 in
LUAD cells.

GLIDR/miR-1270/TCF12 axis modulates the
progression of LUAD cells

We carried out rescue experiments to prove
whether the regulatory mechanism of GLIDR/
miR-1270/TCF12 axis could influence the
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development of LUAD. First of all, we detected
the knockdown efficiency of miR-1270 and the
overexpression efficiency of TCF12 by utilizing
RT-qPCR (Figure 4a-b). We conducted western
blot and found that the inhibitory effect of ablated
GLIDR on TCF12 protein level could be counter-
vailed by miR-1270 depletion or TCF12 up-
regulation (Figure S1E). Afterward, the rescue
experiments combined with EdU staining, CCK-8
and colony formation assays were implemented,
and the outcomes disclosed that the inhibitory
effect of silencing GLIDR on cell proliferation
could be offset by miR-1270 depletion or TCF12
up-regulation (Figure 4c-e). Following, through
flow cytometry and JC-1 experiments, we observed
that cell apoptotic capability could be accelerated
by silenced GLIDR, but then recovered by knock-
down of miR-1270 or overexpression of TCF12
(Figure 4f-g). Overall, GLIDR could accelerate
the progression of LUAD cells by regulating
miR-1270/TCF12 axis.

Discussion

Lung adenocarcinoma (LUAD) is a kind of malig-
nant tumor with high incidence and mortality all
over the world, which threatens human health.
Several researches have proven that IncRNAs can
exert the regulatory functions in the process of
cancers, including LUAD. For example,
LINC00857 predicts bad prognosis and facilitates
tumor growth in LUAD [16]. Overexpressed
CCATI1 can expedite invasion and migration in
LUAD cells [17]. Linc00665 acts as a ceRNA to
accelerate the development of LUAD through
sponging miR-98 [18]. However, the latent roles
of GLIDR in LUAD remain to be explored. In our
current research, we found that GLIDR was highly
expressed in LUAD cells according to the out-
comes of RT-qPCR. The functional experiments
indicated that GLIDR depletion could hamper
cell proliferation. However, the cell apoptosis
could be enhanced by the inhibition of GLIDR.
All of these results demonstrated that GLIDR
exerted the carcinogenic effect in LUAD cells.
MiRNAs are small non-coding RNAs and the
length of them was about 22 ~ 24 nucleotides.
Like IncRNAs, miRNAs lack the ability to code
proteins as well [19]. MiRNAs have been proven
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Figure 4. GLIDR/miR-1270/TCF12 axis modulates cell growth in LUAD cells. (a-b) RT-gPCR was utilized to detect the interference
efficiency of miR-1270 inhibitor and the overexpression efficiency of pcDNA3.1-TCF12, with NC inhibitor and pcDNA3.1-NC as control,
respectively. (c—e) EdU staining, CCK-8 and colony formation experiments were implemented to evaluate the influence of silenced
miR-1270 or overexpressed TCF12 on the inhibited cell proliferation induced by silenced GLIDR, with sh-NC as control. (f-g) The
influence of inhibited miR-1270 or up-regulated TCF12 on cell apoptosis which was accelerated by GLIDR depletion was measured by
flow cytometry and JC-1 experiments with sh-NC as control. **P < 0.01.



that they serve as the vital regulatory factors in
cancers. For example, miR-125a hinders tumor
growth in cervical cancer through targeting
STAT3 [20]. And miR-17-5p accelerates tumori-
genesis in nasopharyngeal carcinoma by targeting
p21 [21]. Furthermore, miR-1270 was confirmed
to be down-regulated in glioblastoma cells and
overexpressed miR-1270 can inhibit cell prolifera-
tion and migration [22], which means that miR-
1270 serves as the tumor suppressor gene in
glioblastoma. In ceRNA network, miRNA can be
sponged by IncRNA, so as to regulate cancer
development. Thus, our research investigated the
relationships of miR-1270 and GLIDR in LUAD
cells. Through subcellular fractionation experi-
ments and FISH experiments, we affirmed that
GLIDR was a cytoplasm IncRNA, indicating that
it exerts the function at the post-transcription
level. As ceRNA mode is a post-transcription
regulation, we speculated that GLIDR functions
as a ceRNA to sponge miRNA. Thus, we identi-
fied miR-1270 through ENCORI. After conduct-
ing luciferase report and pull down assays, we
confirmed that GLIDR directly combines with
miR-1270 in LUAD cells. Moreover, functional
experiments demonstrated that miR-1270 could
suppress cell growth in LUAD cells.

TCF12 is a member of HLH protein family,
which has been proven to be closely related to
cancer process. For example, miR-211 accelerates
the development of oral carcinoma through inhi-
biting TCF12 [23]. And overexpressed TCF12
expedites gastric cancer progression [24]. In our
research, TCF12 was highly expressed in LUAD
cells. We proved that TCF12 was a target of miR-
1270 in LUAD cells via mechanism experiments.
In addition, the rescue experiments demonstrated
that up-regulated TCF12 could reverse the inhibi-
tion of silenced GLIDR on the progression of
LUAD cells, suggesting that GLIDR acted as the
oncogene in LUAD cells via TCF12.

In conclusion, GLIDR could accelerate the
tumorigenesis of LUAD by sponging miR-1270
to target TCF12, which offers a new sight into
the investigation of LUAD therapies.
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