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Background: Circular RNAs (circRNAs) are non-coding RNAs with a covalently closed
loop. circRNAs affect the progression of diverse cancers. Nonetheless, circ_ 0001806 expres-
sion and function in non-small cell lung cancer (NSCLC) are undefined.

Methods: qRT-PCR was executed to examine circ_0001806, miR-1182 and NOVA2 mRNA
expression levels in NSCLC tissues and cells. CCK-8, EdU, cell scratch test and Transwell
assay were conducted to examine the viability, multiplication, migration and invasion of
NSCLC cell lines H1650 and HCC827. The binding sites between circ_0001806 and miR-
1182, miR-1182 and NOVA2 mRNA were predicted by the circular RNA Interactome and
TargetScan databases, and the dual-luciferase reporter gene experiment was employed for
verification. Western blot was implemented to examine NOVA2 expression.

Results: Circ_ 0001806 expression in NSCLC tissues and cell lines was substantially
augmented, while miR-1182 expression was markedly decreased. Circ_0001806 facilitated
the multiplication, migration and invasion of H1650 and HCC827 cells, while miR-1182
exerted the opposite effect. Circ_0001806 indirectly enhanced NOVA2 expression by speci-
fically down-modulating miR-1182.

Conclusion: Circ_0001806 augments NOVA2 expression by targeting miR-1182 to enhance
the multiplication, migration and invasion of NSCLC cells.
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Introduction
Non-small cell lung cancer (NSCLC) takes up 80% of all lung cancer cases and is
the most common type of human lung cancer.! Although surgery, radiotherapy, and
chemotherapy have great progress, the 5-year survival rate of NSCLC patients is
still less than 19% due to relapse and drug resistance, and the lack of sensitive and
efficient early diagnostic markers.”> Therefore, it is imperative to conduct an in-
depth research of the molecular mechanism of the occurrence and development of
NSCLC, so as to provide a theoretical basis for diagnosis and therapy of NSCLC.
Circular RNAs (circRNAs) are circular non-coding RNAs formed by reverse
splicing at the 3’ and 5’ ends of covalent junctions that modulate eukaryotic gene
expression.® Accumulating research has revealed that circRNA is closely related to
the occurrence and development of NSCLC.” For instance, circFGFR1 up-
modulates CXCR4 expression by working as a sponge of miR-381-3p, thereby
enhancing the multiplication, migration and invasion of NSCLC cells;® circPTPRA
specifically down-modulates miR-96-5p to impede the epithelial-mesenchymal
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transition (EMT), migration and invasion of NSCLC
cells.’ Nevertheless, the role and mechanism of
circ_0001806 in NSCLC are blurred.

MicroRNA (miRNA) is short-stranded RNA with
a length of 21-25 nts. Many miRNAs are reported to parti-
cipate in the occurrence and development of NSCLC. For
instance, miR-140 is uncovered to be markedly reduced in
NSCLC tissues. By targeting PD-L1, miR-140 restrains the
multiplication of A549 and NCI-H1650 cells.'” miR-1182 is
revealed to be remarkably under-expressed in NSCLC tis-
sues relative to normal lung tissues. By targeting and mod-
ulating KLF8, miR-1182 markedly
multiplication, migration and invasion of H358 and H23

suppresses the

cells."" Similarly, another research validates the inhibitory
effect of miR-1182 on the multiplication and invasion of
NSCLC cells through A549 and HI1299 cell lines.'
Nevertheless, the upstream and downstream regulatory
mechanism of miR-1182 in NSCLC is vague.

This work is aimed to probe the role of circ 0001806
and miR-1182 in NSCLC and its regulatory mechanism to
basis that affects NSCLC

clarify the molecular

progression.

Materials and Methods

Tissue Specimens

This work analyzed specimens of cancerous tissues and
adjacent tissues (at least 3 cm from the surgical margin) of
45 NSCLC patients recruited from Yantai Yuhuangding
Hospital. All subjects had not undergone radiotherapy,
chemotherapy or targeted therapy before surgery. This
work was endorsed by the Ethics Committee of Yantai
Yuhuangding Hospital, and all subjects signed an informed
consent form before surgery. All specimens were immedi-
ately preserved in liquid nitrogen at —196°C for subse-
quent experiments.

Cell Culture

NSCLC cell lines (A549, H1975, H1650 and HCC827)
and non-cancerous bronchial epithelial cell line (BEAS-
2B) were procured from American Type Culture
Collection (ATCC, Manassas, VA, USA). Cells were cul-
tured in RPMI1640 (Thermo Fisher Scientific, Waltham,
MA, USA) containing 100 U/mL penicillin, 100 U/mL
streptomycin (Invitrogen, Carlsbad, CA, USA) and 10%
fetal bovine serum (FBS) (Thermo Fisher Scientific,
Waltham, MA, USA). The medium was maintained at
37°C with 5% CO,. 0.25% trypsin (Thermo Fisher

Scientific, Waltham, MA, USA) was applied for trypsini-
zation and subculture during logarithmic cell growth.

Cell Transfection

The H1650 and HCCS827 cells were prepared into the cell
suspension, the cell density was modulated to 1x10° cells/
mL, and the cells were seeded in a 12-well plate. The cells
were then cultured at 37°C with 5% CO, until the confluence
reached about 70%. Cell transfection was executed using
lipofectamine 2000 reagent (Thermo Fisher Science,
Waltham, MA, USA). Circ_0001806 overexpression plas-
mid (circ_0001806), empty plasmid (NC), shRNAs targeting
circ_0001806 (sh-circ_0001806#1, #2 and #2), negative con-
trol for shRNA (sh-NC), miR-1182 mimic (miR-1182 mim),
negative control for miR-1182 mimic (NC-mim), miR-1182
inhibitor (miR-1182 inh) or negative control for miR-1182
inhibitor (NC-inh) were mixed with the same volume of
transfection reagent, and the cells were transfected at 37°C
under the guidance of the protocols.

Quantitative Real-Time Polymerase Chain

Reaction (qRT-PCR)

TRIzol reagent (Invitrogen, Carlsbad, CA, USA) was
adopted to extract total RNA from NSCLC cells, BEAS-
2B cells or NSCLC tissues, and the primers were designed
by Primer6.0, and synthesized by TaKaRa (Dalian, China).
The target and internal reference genes of each sample
were amplified simultaneously. The 27**“" method was
utilized to calculate circ 0001806, miR-1182 and
NOVA2 mRNA expression levels. U6 was the internal
control of miR-1182, and GAPDH was the internal control
of circ_0001806 and NOVA2 mRNA.

CCK-8 Assay

The cell density of H1650 and HCC827 was modulated to
2x10° cells/well, planted in a 96-well plate, and cultured
under the conditions of 100% humidity, 37°C, and 5%
CO,. Afterward, cells were cultured for 1, 2 or 3 d,
respectively. On each day, 10uL of CCK-8 reagent
(Beyotime Biotechnology, Shanghai, China) was supple-
mented to each well, and the cells were then cultured for
another 1 h. The microplate reader was employed to mea-
sure the absorbance (450nm) of H1650 and HCC827 cells.

EdU Assay
H1650 and HCC827 cells were seeded in 24-well plates
and cultured for 12 h. Subsequently, 200 uL of 50 pmol/
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L EdU medium (Beyotime Biotechnology, Shanghai,
China) was added to each well, incubated for 2 hours,
and rinsed with PBS. Thereafter, the cells were fixed
with paraformaldehyde and incubated for 10 min. After
supplementing 200 pL of glycine at a concentration of
2 mg/mL and incubating for 5 min, the cells were rinsed
with PBS on a shaker for 5 min. 100 pL of PBS contain-
ing 0.5% TritonX-100 was supplemented to each well,
and the cells were decolorized and incubated on a shaker
for 10 min, and PBS was used to wash the cells twice for
5 min each time. The cells were stained using Apollo
method in the dark for 30 min, and then incubated with
in the dark for 20 min.
Ultimately, the cells were rinsed with PBS, photographed

DAPI staining solution
and counted under a fluorescence microscope.

Wound Healing Assay

H1650 and HCC827 cells were planted in a 6-well plate.
When the cells were cultured to 80-90% confluency, the
center of the plate was scratched with a pipette to ensure
that there were no cells in the scratch. Then, RPMI1640
containing 2.5% FBS (Thermo Fisher Scientific, Waltham,
MA, USA) was supplemented. Then the cells were cul-
tured at 37°C and 5% CO, for 24h. The scratches at Oh
and 24h were photographed and recorded under the
microscope.

Transwell Invasion Assay

Matrigel (BD Biosciences, San Jose, CA, USA) was pre-
laid in the Tranwell chamber (BD Biosciences, San Jose,
CA, USA). 600 pL of RPMI1640 medium containing 10%
FBS (Thermo Fisher Scientific, Waltham, MA, USA) was
replenished to the lower chamber, and 200 pL of serum-
free medium containing 1x10° cells was replenished to the
upper chamber, and the cells were cultured for 24 h. After
that, the fluid in the upper chamber was discarded, and
cells that had not passed through the membrane was
removed with a swab. Cells were fixed with methanol,
stained with crystal violet, rinsed with PBS, and the mem-
brane of the chamber was cut off and the cells were
observed under a microscope. Five randomly selected
fields of view under the microscope were applied to cal-
culate the mean number of the cells.

Subcellular Fractionation

1x10” H1650 or HCC827 cells were resuspended, incu-
bated on ice for 10 min. Then, RNA was extracted and
isolated from cell nuclei and cytoplasm, respectively,

using the PARIS™ Kit (Ambion, Austin, TX, USA)
under the guidance of the protocols. The isolated RNA
was subjected to qRT-PCR analysis, normalizing to U6
(nucleus control) and GAPDH (cytoplasm control).

Dual-Luciferase Reporter Gene Assay

Circ_0001806 and NOVA2 wild-type luciferase reporter
vector (circ_0001806 wt and NOVA2 wt), circ_0001806
and NOVA2 mutant luciferase reporter vector
(circ_ 0001806 mut and NOVA2 mut) were established
by Promega (Madison, WI, USA). H1650 or HCCS827
cells were planted in 48-well plates (4.5x10%well) and
cultured to 70% confluence. Then, the above vectors
were co-transfected with miR-1182 mim, miR-1182 inh,
NC-mim or NC-inh into H1650 or HCC827 cells using
lipofectamine 2000. After 48 h of transfection, the lucifer-

ase activity was measured.

Western Blot

H1650 and HCC827 cells were collected, rinsed with pre-
cooled PBS, and the total protein was extracted with RIPA
lysis buffer (Beyotime Biotechnology, Shanghai, China),
and the protein concentration was determined by the
Bradford method. The same amount of protein samples
were separated by 12% SDS-PAGE, transferred to PVDF
membrane (Millipore, Bedford, MA, USA), blocked with
5% skimmed milk for 2 h, and incubated with the primary
anti-NOVA2  (ab51004, 1:2000, Abcam,
Shanghai, China) overnight at 4°C. After washing with
PBST, the protein was then incubated with HRP-labeled
specific secondary antibody (goat anti-mouse IgG,
ab205719, 1:2500, Abcam, Shanghai, China) for 2 h at
temperature, the membrane was rinsed with PBST 3 times.

antibody

Finally, ECL reagent (Amersham Pharmacia Biotech,
Little Chalfont, UK) was applied to show the protein
bands on X-ray film. GAPDH was regarded as the endo-
genous control.

Statistical Analysis

SPSS 20.0 statistical software (SPSS Inc., Chicago, IL,
USA) was applied for statistical analysis. All experiments
were executed in triplicate. Measurement data were repre-
sented by meanststandard deviation (x+s). The comparison
among multiple groups was conducted by one-way ANOVA,
and the comparison between the two groups was executed by
Students’ #-test. P<<0.05 signified statistical analysis.
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Results
circ_0001806 Was Overexpressed in

NSCLC Tissues and Cell Lines

To probe the circRNAs that were involved in NSCLC pro-
gression, GSE101684 was employed to analyze the abnor-
mally expressed circRNAs in NSCLC tissues, and it was
revealed that circ_ 0001806 expression was remarkably up-
modulated in NSCLC tissues relative to adjacent tissues
(Figure 1A). Consistently, through qRT-PCR analysis,
a remarkable up-modulation of circ_ 0001806 expression
was observed in NSCLC tissues and cell lines (Figure 1B
and C). To explore the function of circ 0001806, we
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transfected circ_ 0001806 overexpression plasmid into
HI1650 cells with the lowest expression of circ_ 0001806,
and circ_ 0001806 shRNAs into HCC827 cells with the
highest expression of circ_0001806 (Figure 1D).

circ_0001806 Enhanced the
Multiplication, Migration and Invasion of
NSCLC Cells

Next, the biological role of circ_0001806 in NSCLC cells
was investigated. Because sh-circ 0001806#1 had the
highest knockdown efficiency, this shRNA was chosen
for subsequent experiments. The data of CCK-8 and EdU
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Figure | Abnormally expressed circRNAs in NSCLC. (A) The volcano plot presented circRNAs whose expression was remarkably changed in cancer tissues relative to
those in adjacent tissues in GSE101684. (B) circ_0001806 expression in NSCLC tissues and adjacent tissues was detected by qRT-PCR. (C) circ_0001806 expression in
BEAS-2B cells and NSCLC cells was detected by qRT-PCR. (D) The transfection efficiency of circ_0001806 overexpression plasmid and shRNAs was detected by qRT-PCR.
** and *** represent P < 0.01 and P < 0.001, respectively. In (A), yellow represents circRNAs that are remarkably down-modulated (P < 0.05, Log , FC < 1), and red

represents circRNAs that are markedly up-modulated (P < 0.05, Log , FC > ).
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Figure 2 circ_0001806 enhanced the multiplication, migration and invasion of HI1650 and HCC827 cells. (A) The CCK-8 experiment was used to detect the changes in the
viability of H1650 and HCC827 cells after transfection. (B) EdU assay was used to detect the changes in the multiplication of HI650 and HCC827 cells. (C) The scratch
healing experiment was used to detect the changes in the migration of H1650 and HCC827 cells. (D) Transwell invasion assay was used to detect the changes in the invasion

of HI650 and HCC827 cells. *, **, ***represent P < 0.05, P < 0.0, P < 0.001.

experiments implied that circ 0001806 overexpression
substantially enhanced the multiplication of H1650 cells,
while knocking down circ_0001806 displayed the opposite
phenomenon (Figure 2A and B). Additionally, through the
cell scratch experiment and Transwell experiment, we
observed that relative to the NC group, the cell migration
and invasion of the circ 0001806 group was markedly
improved, while relative to the sh-NC group, the cell
migration and invasion of the sh-circ 0001806 group
was markedly weakened (Figure 2C and D).

miR-1182 Was Under-Expressed in
NSCLC Tissues and Cell Lines

To elaborate on the mechanism of circ_ 0001806,
GSE135918 was employed to analyze the abnormally

expressed miRNAs in NSCLC. MiR-1182 was unveiled
to be remarkably down-modulated in NSCLC tissues rela-
tive to adjacent tissues, and it was also predicted by the
Circular RNA Interactome database as one of the down-
stream targets of circ 0001806 (Figure 3A and B). We
confirmed its expression by qRT-PCR analysis and
a remarkable down-modulation of miR-1182 expression
was observed in both NSCLC tissues and cell lines, and
miR-1182 and circ 0001806 expression was negatively
correlated in NSCLC tissues (Figure 3C-E). Therefore,
we hypothesized that circ 0001806 may work through
miR-1182. To explore the mechanism of miR-1182, we
transfected miR-1182 mim into H1650 cells with the low-
est miR-1182 expression and miR-1182 inh into HCC827
cells with the highest miR-1182 expression (Figure 3F).
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Figure 3 Abnormally expressed miRNAs in NSCLC. (A) The volcano plot presented miRNAs whose expression was remarkably changed in NSCLC tissues relative to
those in adjacent tissues in GSEI135918. (B) miRNAs whose expression was remarkably down-modulated in GSEI35918, and the downstream targets of circ_0001806 were
predicted by circular RNA Interactome. (C) MiR-1182 expression in NSCLC tissues and adjacent tissues was detected by qRT-PCR. (D) MiR-1182 expression in BEAS-2B
cells and NSCLC cells was detected by gqRT-PCR. (E) The correlation between circ_0001806 expression and miR-1182 expression in NSCLC tissues. (F) The transfection
efficiency of miR-1182 mim and miR-1182 inh was detected by qRT-PCR. *** means P < 0.001. In (A), yellow represents miRNAs that were markedly down-modulated (P <
0.05, Log , FC < I), and red represents miRNAs that were remarkably up-modulated (P < 0.05, Log , FC > 1).

miR-1182 Impeded the Multiplication,

Migration and Invasion of NSCLC Cells
The biological role of miR-1182 in NSCLC cells was then
detected. In CCK-8 and EdU experiments, the transfection
of miR-1182 mimics was observed to remarkably inhibit
the multiplication of H1650 cells, but the multiplication of
HCCS827 was markedly enhanced after transfection with
miR-1182 inhibitors (Figure 4A and B). Through cell
scratch experiments and Transwell experiments, the migra-
tion and invasion of H1650 cells overexpressing miR-1182
was remarkably reduced, while the opposite effects were
observed in HCC827 cells with low expression of miR-
1182 (Figure 4C and D). The above data implied that miR-
1182 was a tumor suppressor in NSCLC progression.

circ_0001806 Specifically Bound to
miR- 1182

To probe the potential downstream mechanism of
circ_0001806, Circular RNA Interactome database was
utilized to predict the targets of circ 0001806 and miR-
1182 was found (Figure 5A). The subcellular distribution
of circ_ 0001806 and miR-1182 was examined and
unearthed  that H1650 and HCC827 cells,
circ_ 0001806 and miR-1182 were mainly distributed in
the cytoplasm (Figure 5B and C). The results of the dual-
luciferase reporter gene experiment indicated that miR-

in

1182 mim remarkably reduced the luciferase activity of
circ_ 0001806 wt, while miR-1182 inh had an enhanced
effect on it. No significant changes of luciferase activity
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Figure 4 miR-1182 impeded the multiplication, migration and invasion of HI1650 and HCC827 cells. (A) The CCK-8 experiment was used to detect the changes in the
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were observed in circ_0001806 mut group (Figure 5D).
Moreover, circ_ 0001806 overexpression remarkably sup-
pressed miR-1182 expression in NSCLC cells, and miR-
1182 expression was markedly augmented after repressing
circ_ 0001806 (Figure 5E). The data revealed that miR-
1182 was targetedly inhibited by circ_0001806.

miR-1182 Mim Counteracted the Effects

of circ_0001806 on HCC827 Cells

Next, we co-transfected H1650 cells with circ_0001806
overexpression plasmid and miR-1182 mim to validate
whether circ 0001806 worked through miR-1182.
Through CCK-8, EdU, cell scratch and Transwell experi-
ments, we observed that the multiplication, migration and
invasion of H1650 cells were promoted after circ_0001806
overexpression but the phenomenon was reversed by co-
transfected miR-1182 mim (Figure 6A-D).

circ_0001806 Indirectly Up-Modulated
NOVA2 Expression by Down-Modulating
miR-1182

To probe the downstream mechanism of miR-1182, the
TargetScan database was utilized to predict its downstream
target genes and we observed that neuro-oncological ven-
tral antigen 2 (NOVA2), which affected the NSCLC
progression,'* was one of its downstream targets
(Figure 7A). The dual-luciferase reporter gene experiment
manifested that miR-1182 mim remarkably suppressed the
luciferase activity of NOVA2 wt, while miR-1182 inh
markedly enhanced the luciferase activity of NOVA2 wt;
but no significant changes of luciferase activity in NOVA2
mut group was found (Figure 7B). The data of gqRT-PCR
and Western blot indicated that miR-1182 restrained

NOVA2 expression at the mRNA and protein levels;
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line. *¥, ***represent P < 0.01, P < 0.001.

NOVA2 expression was augmented after circ_ 0001806
overexpression, and this effect could be counteracted by
co-transfected miR-1182 mim (Figure 7C-F). Therefore,
we concluded that circ_ 0001806 indirectly up-modulated
NOVA2 expression by targeting miR-1182. Furthermore,
relative to adjacent tissues, NOVA2 mRNA expression
was observed to be remarkably up-modulated in NSCLC
tissues (Figure 7G), and its expression was positively
correlated with circ_0001806 expression and negatively

correlated with miR-1182 expression (Figure 7H and I).

Discussion

CircRNAs are vital regulators in cancer progression. The
highly conserved and stable properties of circRNAs make
them suitable as biomarkers for diverse diseases including
cancer,'” and are therefore popular in the field of cancer
research. For instance, circ 0005576 is validated to enhance
the multiplication, migration and invasion of cervical cancer
cells through the miR-153-3p/KIF20A axis.'> In NSCLC,
circRNAs are also crucial. For instance, circPIPSK1A works

as miR-600 sponge and facilitates the multiplication and
metastasis of NSCLC cells by up-modulating HIF-1a
expression.'® Circ 0102533 is reported to be remarkably
increased in NSCLC tissues and patients’ serum, and it has
the potential to diagnose NSCLC with relative high sensitivity
and specificity, and knocking down circ 0102533 markedly
impedes the multiplication of NSCLC cells and induces
apoptosis.'’ Reportedly, circMTDH.4 up-modulates AEG-1
expression through sponging miR-630, thereby promoting
multiplication, migration and invasion of NCI-H1650 and
A549 cells, and enhancing their chemoresistance and
radioresistance.'® These studies indicate that circRNAs have
great potential in the diagnosis and therapy of NSCLC. This
work probed the expression characteristics and biological
effects of circ 0001806 in NSCLC cells, and revealed that
circ_0001806 was remarkably up-modulated in NSCLC tis-
sues and cell lines. circ 0001806 markedly enhanced the
multiplication, migration and invasion of NSCLC cells
H1650 and HCCS827. Our results suggested that
circ_0001806 was an oncogenic circRNA in NSCLC.
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Figure 6 miR-1182 mim counteracted the effects of circ_0001806 on HCC827 cells. (A) The CCK-8 experiment was used to detect the changes in the viability of HI650
cells. (B) EdU assay was used to detect changes in the multiplication of H1650 cells. (C) The cell scratch assay was used to detect changes in the migration of H1650 cells.
(D) Transwell invasion assay was used to detect the changes of the invasion of H1650 cells. **, **represent P < 0.0, P < 0.001.

The role of miR-1182 in cancer has been explored in the
previous studies. MiR-1182 is reported to repress the viabi-
lity of colorectal cancer cells HCT116 and restrains the
multiplication, migration and invasion of prostate cancer
2% In NSCLC, miR-1182
suppressive effect, suppressing the multiplication, migration
and invasion of NSCLC cells H358 and H23, and promot-
ing their apoptosis.'' Similarly, miR-1182 is uncovered to

cells. exerts a tumor-

suppress the multiplication, migration and invasion of
NSCLC cells H522 and H1975.2' Accumulating evidence
demonstrates that circRNA can act as ceRNA by targeting
miRNA, thereby reducing the inhibitory effect of miRNA
on its target.”? For instance, circWHSC1 modulates MUC1
and hTERT expression through sponging miR-1182, enhan-
cing the multiplication, migration and invasion of ovarian

cancer cells, and repressing the apoptosis of ovarian cancer
cells.” In this work, the tumor-suppressive effect of miR-
1182 in NSCLC was validated through H1650 and HCC827
cells, and it was proved that miR-1182 was targeted by
circ_0001806.

NOVA2 belongs to the NOVA protein family and par-
ticipates in alternative splicing and transport of mRNA.**
Reportedly, NOVA2 is remarkably up-modulated in
NSCLC tissues, and NOVA2 overexpression markedly
facilitates the multiplication, migration and invasion of
A549 and SPCA-1 cells.”>*' Mechanistically, the
NOVAI1/NOVA?2 heterodimer enhances the stability of B-
catenin mRNA, and therefore augments -catenin accumu-
lating, which activates the WNT/B-catenin pathway and
subsequently enhances the growth, metastasis and EMT of
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Figure 7 circ_0001806 up-modulated NOVA2 expression by down-modulating mi

R-1182. (A) TargetScan database predicted that there was a binding sequence between

miR-1182 and NOVA2. (B) The binding sequence between miR-1182 and NOVA2 was detected by dual-luciferase reporter gene experiment. (C-F) gRT-PCR and Western

blot were utilized to detect NOVA2 mRNA and NOVA2 expression in HI1650 an

d HCC827 cells. (G) qRT-PCR was employed to detect NOVA2 mRNA expression in

NSCLC cancer tissues and adjacent tissues. (H and I) The correlation between NOVA2 mRNA and circ_0001806 or miR-1182 expression in NSCLC tissues. **,

***represent P < 0.01, P < 0.001.

242
cancer cells,?*?’

which suggests that targeting NOVA2
may be one of the potential means to suppress NSCLC
progression. In this work, miR-1182 was proved to target
NOVA2 mRNA and down-modulate NOVA2 expression,
while circ 0001806 indirectly up-modulated NOVA2 by
down-modulating miR-1182. We clarified the cause of
NOVA2 abnormal expression and its upstream regulatory
mechanism.

In summary, this work probes the biological role of
circ_0001806 and miR-1182 in NSCLC, and demonstrates
that circ_0001806 in NSCLC cells indirectly up-modulates
NOVA2 expression by down-modulating miR-1182 to

enhance NSCLC cell multiplication, migration and

invasion, which clarifies the molecular mechanism of
NSCLC progression.

Data Sharing Statement
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