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Abstract. - OBJECTIVE: It is reported that cir-
cular RNA plays an important role in various
cancers in recent years. However, there is less
investigation reported in lung adenocarcinoma
(LUAD) about circRNA. This study aims to ex-
plore the role and molecular mechanism of cir-
cle RNA FOXP1 in LUAD procession.

PATIENTS AND METHODS: The levels of circ-
FOXP1 and miR-185-5p in LUAD cell lines and
LUAD cancer samples were examined by RT-
PCR. The functions of circFOXP1 and miR-185-
5p at LUAD cells were detected by cell transfec-
tion of the overexpression or repression. The
A549 and H1299 cell proliferation were detect-
ed by MTT assay and colony formation assay.
And the cell apoptosis was detected by TUNEL
assay. The expression levels WNT1 were mea-
sured by Western blot in A549 and H1299 cells.
Furthermore, the luciferase assay detected the
direct interaction between circFOXP1 and miR-
185-5p or miR-185-5p and WNT1.

RESULTS: The circFOXP1 expression was in-
creased in LUAD patients and LUAD cell lines.
The downregulation of circFOXP1 significant-
ly repressed LUAD cell proliferation and pro-
moted cell apoptosis. Moreover, the luciferase
assay results confirmed that circFOXP1 direct-
ly interacted with miR-185-5p. Overexpression
of miR-185-5p could reverse the effect of circ-
FOXP1 in LUAD cell. Besides, the luciferase re-
sults showed that miR-185-5p directly interacted
with WNT1. miR-185-5p overexpression inhib-
ited the WNT1 expression, while circFOXP1 re-
pression decreased the WNT1 level in LUAD cell
lines. The downregulating WNT1 could reverse
the effects of miR-185-5p inhibition in LUAD cell
lines. Furthermore, WNT1 was significantly up-
regulated in LUAD cancer tissues. In addition,
circFOXP1 level was negatively correlated with
miR-185-5p expression and positively correlated
with WNT1 expression in LUAD cancer tissues.
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CONCLUSIONS: These data suggested that
circFOXP1 promoted cell proliferation and re-
pressed cell apoptosis in LUAD by regulating
miR-185-5p/WNT1 signaling pathway. It provides
a novel potential therapeutic agent for the treat-
ment of LUAD.
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CircFOXP1, MiR-185-5p/WNT1 pathway, LUAD can-
cer, Cell proliferation.

Introduction

Lung cancer is one of the most common malignant
tumors, which also has the highest death rate world-
wide'. The risk factors of lung cancer include smok-
ing, air pollution, occupational factors and chronic
lung diseases*?. Lung adenocarcinoma (LUAD) is
a non-small cell carcinoma; its incidence accounts
for 40% of primary lung tumors*. LUAD originates
from the bronchial mucosal epithelium and is differ-
ent from squamous cell lung cancer. LUAD is more
likely to occur in women and non-smokers’. Cur-
rently, it is treated in the same way as lung cancer,
including surgery, radiotherapy, chemotherapy and
molecular targeted drug therapy (EGFR-TKI thera-
py)®’. However, the molecular mechanism of LUAD
is not fully understood.

Circular RNAs (circRNAs), a new type of
long-stranded non-coding RNA, are character-
ized by covalently closed continuous rings with
no polarity of 5’ or 3’ ends and are formed from
exonic and intronic sequences®’. It’s widely dis-
tributed in thousands of species, including plants,
animals and humans'®!!, CircRNAs play import-
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ant roles in RNA alternative splicing, regulators
of transcription and miRNA sponges'?. Their
functions are influenced by related miRNAs, and
the circRNA-miRNA axis was found as potential
functional modulators in a series of physiological
and pathological processes including cell prolif-
eration, differentiation, invasion and tumor pro-
gression'>!*, Nevertheless, little is known about
the mechanisms of action of circRNAs, including
that in human LUAD cancer.

CircFOXPI, a newly identified circular RNA,
was reported to promote gallbladder cancer pro-
gression by regulating PKLR expression”. And
it was also reported that circFOXP1 induced by
SOX9 to promote hepatocellular carcinoma pro-
gression by inhibiting miR-875-3p and miR-421 '°.
But the role of circFOXP1 in lung adenocarcinoma
is unclear. Studies have shown that miR-185-5p has
been identified as a tumor suppressor in some hu-
man cancers, including hepatocellular carcinoma'’,
prostate cancer'®, melanoma' and so on. However,
miR-185-5p is rarely reported in lung cancer.

Abnormal expression of the Wnt/B-catenin sig-
naling pathway is common in human malignan-
cies?®. In non-small cell lung cancer (NSCLC),
B-catenin and APC mutations are uncommon, but
Wnt signal is very important in NSCLC cell lines.
The inhibition of Wnt could reduce cell prolifera-
tion?'. The recovery of WNT inhibitor function is
associated with downregulated WNT signaling,
decreased cell proliferation and increased apop-
tosis??. Wnt signaling may increase the resistance
to cisplatin, docetaxel and radiotherapy, while
Whnt inhibitors may restore the sensitivity?. The
available data suggested that Wnt signaling has a
substantial impact on the occurrence, prognosis
and treatment tolerance of NSCLC.

This study aimed to investigate the function
and mechanism of circFOXP1 (hsa_circ_0008234)
which is significantly upregulated in LUAD tissues.
CircFOXP1 sponged miR-185-5p, which promoted
LUAD progression in GBC by targeting WNTI.
Our results provide a new idea and a novel poten-
tial therapeutic target for the LUAD treatment.

Patients and Methods

Patients

LUAD cancer tissues and matched adjacent nor-
mal tissue samples were collected from 15 patients
who underwent surgery in our hospital from 2016 to
2018, with an average age of 51.7 years. The patient,
in clinical stage I-I'V, was confirmed to have lesions
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that could be removed from pathological tissues be-
fore surgery. They all kept normal in cardiac, blood
system, liver and kidney functions and did not re-
ceive any chemoradiotherapy before surgery. At the
same time, they all were the primary lung cancer
and did not have another type of cancer. The sam-
ples after surgery were stored in a -80°C ultra-low
temperature refrigerator for extracting RNA and
protein. Each patient signed a written informed con-
sent before surgery. This research was approved by
the Ethics Committee of our hospital.

Cell Culture

Human bronchial epithelial cell (BEAS-2B)
and human LUAD cells (A549, H1299) were pur-
chased from Cell Library of the Chinese Acade-
my of Sciences (Shanghai, China). All cells were
maintained in Dulbecco’s Modified Eagle’s Me-
dium (DMEM) media (Invitrogen, Carlsbad, CA,
USA) supplemented with 10% fetal bovine serum
(FBS; Invitrogen), 100 pg/mL penicillin/strep-
tomycin (Sigma-Aldrich, St. Louis, MO, USA )
and cultured at 37°C in a CO, incubator (5% CO,
and 95% air, 95% humidity). The cells were cul-
tured by passage after fusion of 70% to 80% and
by transfection after fusion of 80% to 90%. BE-
AS-2B cell line served as normal control.

ShRNA, Plasmid Construction and Cell
Transfection

Cells were transfected using lipofectamine 3000
according to the manufacturer’s instructions. shR-
NAs targeting mRNA to knockdown circFOXP1
and expression vector to overexpression circFOXP1
were synthesized by RiboBio (China). sh-circ-
FOXPI1#1 sense Oligonucleotide: CACCGAAAG-
GGAAAGGTTCCCGTGTCTTCAAGAGAG-
ACACGGGAACCTTTCCCTTTTTTTTTG,
sh-circFOXP1#2 sense Oligonucleotide: CAC-
CGCTCCCAAAAGGGAAAGGTTCCTTCAA-
GAGAGGAACCTTTCCCTTTTGG-
GAGTTTTTTG.  sh-circFOXP1, miR-185-5p
mimics or negative controls were transfected into
AS549 and H1299 cells (Qiagen, Hilden, Germany).
And the infecting cells were collected at 72 h after
transfection. Next, puromycin was used to screen
cells for at least one week to obtain stable trans-
fected cells.

MTT Assay

The transfected A549 and H1299 cells were
plated into 96-well plates (5x 10° cells/well) and
cultured at 37°C in a CO, incubator for 24 h. The
MTT (Solarbio) solution (dark) was added to each
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well and incubated for 4 h. 150 pl dimethyl sulf-
oxide (DMSO) (Solarbio, Beijing, China) was
added and centrifuged for 15 min after removing
the medium. Plates were gently shaken to dissolve
blue formazan crystals and absorbance was tested
at 490 nm using a microplate reader (Thermo Sci-
entific, Vario Skan Flash, Waltham, MA, USA).
Cell survival rate (%) =OD (experimental group)/
OD (blank control group) x100%. Wells contain-
ing only LUAD cells served as blanks. The exper-
iment was repeated three times.

RT-PCR Assays

Real-Time Quantitative RT-PCR amplifica-
tion was used to test the expression levels of circ-
FOXP1 and miR-185-5p. The LUAD tissues and
the cells in each treatment group were collected.
The total RNAs were extracted with TRIzol and
template cDNAs were synthesized with reverse
transcription kit (TaKaRa, Otsu, Shiga, Japan).
The PCR system was using the UltraSYBR
Green qPCR Mixture reagents (TaKaRa, Otsu,
Shiga, Japan). Each sample was repeated 3 times
and amplified by the following protocol: 30 sec
at 95°C for the initial denaturation, followed by
95°C for 5 sec and 60°C for 30 sec for 40 cy-
cles. After the reaction, the amplification curve
and dissolution curve of PCR were checked. Ct
value was automatically output in the instrument
software, and the 2-AACT method was used to
calculate relative expression levels. The Q-PCR
primers were designed by Ribobio (Guangzhou,
China), circFOXP1 forward primer: 5’- CCACAT-
GCCTCTACCAATGGA-3’, circFOXP1 reverse
primer: 5’- CAGCACTTGTTGCTGGAGGAT-3%;
miR-185-5p reverse transcriptional primer: 5°-
GTCGTATCCAGTGCGTGTCGTGGAGTCG-
GCAATTGCACTGGATACGACTCAGGA-3’,
miR-185-5p Q-PCR forward primer: 5°-TGGA-
GAGAAAGGCAGT-3, miR-185-5p reverse
primer: 5’- TGTCGTGGAGTCGGC-3’; GAPDH
forward primer: 5’-CAGGAGGCATTGCTGAT-
GAT-3’, GAPDH reverse primer: 5-GAAG-
GCTGGGGCTCATTT-3". U6 forward primer:
5’- CTCGCTTCGGCAGCACA-3’, U6 reverse
primer: 5- AACGCTTCACGAATTTGCGT-3".
GAPDH and U6 served as an endogenous control.

Western Blot Assays

Western blot analysis was used to assess the
WNTI1 protein level. The LUAD tissues and
the cells transfected with sh-NC and shWNTI,
sh-NC and sh-circFOXP1, miR-NC and miR-
185-5p mimics were lysed by RIPA lysis buffer

(Santa Cruz Biotechnology, Santa Cruz, CA,
USA). The samples centrifuged at 12000 g for
10 min at 4°C and the concentrations were de-
termined by the BCA Protein Assay Kit (Beyo-
time, China). Total proteins were separated by
sodium dodecyl sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE) (Beyotime, Shan-
gai, China) and transferred to 0.22 pm poly-
vinylidene fluoride (PVDF) membranes (Mil-
lipore, Billerica, MA, USA). The membranes
were blocked with 4% FBS buffer for 2 h and
incubated overnight with primary antibodies
(WNTTI 1:1000, B-actin 1:2500) (Cell Signaling
Technology, Danvers, MA, USA) at 4°C after
washed triple by TBST. The B-actin was served
as an endogenous control. After TBST washing,
the chemiluminescence (ECL) reagent (Cell
Signaling Technology, Danvers, MA, USA) was
exposed to detect the target protein straps and
the ImagelJ software was used to evaluate the
signals of each protein band.

Luciferase Reporter Assay

Targetscan website was used to search for
the potential target miRNAs of circFOXPI or
the potential target mRNAs of miR-185-5p.
The partial sequences of circFOXP1 containing
the putative binding sites of miR-185-5p were
amplified by PCR and cloned to construct circ-
FOXP1 wild-type (WT) reporter vector. The
mutant miR-185-5p binding sites were con-
structed into circFOXP1 mutant-type (MUT)
reporter vector by site-directed mutagenesis
System (Thermo Fisher Scientific, Waltham,
MA, USA). Then the constructed reporter vec-
tor was transfected into A549 and H1299 cells,
respectively, together with miR-185-5p mimics
or miR-NC. After transfected 48 h, luciferase
activity of the cells was assayed using the Du-
al-Luciferase Reporter Assay System (Prome-
ga, Madison, WI, USA).

Statistical Analysis

The data were analyzed using SPSS 20.0
(IBM Corp., Armonk, NY, USA) and reported
as mean + standard deviation of the number of
experiments indicated. For all the data, one-
way ANOVA analysis followed by a Student’s
t-test was used to assess the statistical signif-
icance of the difference between each group.
LSD method was used as post-hoc test after
validating ANOVA for pairwise comparisons.
A statistically significant difference was con-
sidered at the level of p < 0.05.
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Results

CircFOXP1 was Upregulated in LUAD
Tissues and Cells

To examine whether circFOXP1 was associat-
ed with the tumorigenesis of LUAD, we detected
circFOXP1 level in LUAD tissues firstly. Com-
pared with adjacent normal tissues, circFOXPI
was significantly increased in LUAD tissues
(p<0.05) (Figure 1A). In addition, the expression
level of circFOXP1 in LUAD cell lines (H1299,
H1975, A549) was strongly upregulated in nor-
mal BEAS-2B line (p<0.05) (Figure 1B). These
data suggested that circFOXP1 was upregulated
in LUAD tissues and cells.

CircFOXP1 Regulated Cell Proliferation
and Apoptosis in Vitro

To explore the effect of circFOXP1 in LUAD,
we transfected the circFOXP1 shRNAs (sh-circ-
FOXP1#1, sh-circFOXP1#2) into A549 and H1299
cells for 24 h, 48 h, and 72 h. And the circFOXP1
levels were extremely lower than transfected sh-
NC (p<0.05) (Figure 2A). Next, we used the MTT
assay and colony formation assay experiment to
test the cell proliferation after circFOXP1 down-
regulation. The results showed that the prolifera-
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6- ***P<0.001

Relative circFOXP1 expression

tive ability of A549 and H1299 cells was signifi-
cantly repressed by circFOXP1 silence (p<0.05)
(Figure 2B-C). Moreover, the TUNEL staining
showed that the circFOXPI1 repression extreme-
ly upregulated the cell apoptosis in lung cancer
cell lines (p<0.05) (Figure 2D). In short, the circ-
FOXP1 expression promoted cell proliferation
and suppressed cell apoptosis in LUAD.

CircFOXP1 Acts as a Sponge for
miR-185-5p

In order to investigate the molecular mech-
anism of circFOXP1 in LUAD, we detected the
location of circFOXP1 in A549 and H1299 cells
by using nuclear-cytoplasmic fractionation. And
the results showed that circFOXP1 was mainly
distributed in the cytoplasm of LUAD cells (Fig-
ure 3A), which means the regulatory role of circ-
FOXP1 was in post-transcription. Thus, we spec-
ulated that circFOXP1 was a ceRNA to sponge
certain miRNAs. Therefore, we used the starBase
data to search the potential miRNAs for circ-
FOXP1 and getting two miRNAs that could bind
to circFOXP1. The luciferase assay showed that
miR-185-5p was directly binding with circFOXP1
(Figure 3B-D). In addition, we also detected that
circFOXP1 expression was downregulated in
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Figure 1. The expression of circFOXP1 in LUAD tissues and cell lines. (A) The circFOXP1 level in LUAD cancer tissues
and adjacent normal tissues was detected by RT-PCR assay. (B) The circFOXP1 expression levels in three LUAD cell lines
were detected by RT-PCR. Adjacent tissues or BEAS-2B served as the control group. Data are present the mean + SD of three

independent experiments. *p<0.05, **p<0.01(ANOVA).
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Figure 2. The circFOXP1 promotes cell survival in LUAD cell lines. (A) The circFOXP1 expression levels in A549 cells
and H1299 cells were evaluated by RT-PCR assay. (B) The A549 and H1299 cells growth after circFOXP1 repression were
indicated by MTT assay. (C) The cell proliferation ability after downregulation of circFOXP1 in A549 and H1299 cells was
also detected by colony formation assay. (D) The cell apoptosis in A549 and H1299 cells after circFOXP1 repressed was deter-
mined by TUNEL assay. sh-NC served as the control group. Data are present the mean + SD of three independent experiments.
*p<0.05, **p<0.01(ANOVA).

miR-185-5p overexpression cells and the miR-
185-5p expression was upregulated significantly
in circFOXP1 repression cells (p<0.05) (Figure
3E). These results suggested that circFOXP1 act-

ed as a sponge of miR-185-5p.

CircFOXP1 Function Is Partially Mediated
by Repressing miR-185-5p

To explore the effect of miR-185-5p on cell vi-
ability after circFOXP1 overexpression, the cells

were transfected with NC, circFOXP1, circFOX-
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Figure 3. The circFOXP1 girectly binding with miR-185-5p. (A) The expression and distribution of circFOXP1 at nuclear
and cytoplasmic at A549 and H1299 cells were evaluated by RT-PCR. (B) The expression of miR-185-5p after transfected
the miR-185-5p mimics in A549 and H1299 cells was detected by RT-PCR. (C)The binding sequence of circFOXP1 to miR-
185-5p by starBase v2.0 database. (D) The circFOXP1 directly binding with miR-185-5p by luciferase assay. (E) The level of
circFOXP1 in miR-185-5p overexpression cells and the level of miR-185-5p in circFOXP1 repression cells were assayed by RT-
PCR. miR-NC or sh-NC as the control group. Data are present as the mean + SD of three independent experiments. *p<0.05,

#4p<0.01.

P1+miR-NC, circFOXP1+ miR-185-5p mimics.
The MTT assay and colony formation assay re-
sults showed that upregulation of circFOXP1 in-
creased the LUAD cell lines survival rate, while
the miR-185-5p expression could reversed this ef-
fect (Figure 4A-C). Then, we demonstrated the ef-
fect of miR-185-5p on cell apoptosis. The TUNEL
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staining results showed that overexpression of
circFOXP1 decreased the cell apoptosis in A549
and H1299 cells, while the miR-185-5p expres-
sion increased cell apoptosis obviously (p<0.05)
(Figure 4D). Those results indicated that the over-
expression of circFOXP1 promoted LUAD cells
survival by negatively regulating miR-185-5p.
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WNTT1 Is a Direct Target of miR-185-5p
To further support ceRNA hypothesis, we
searched the downstream genes of miR-185-5p
in StarBase database. Then we detected the in-
teraction and expression of WNT1 in miR-185-5p
overexpression cells. The luciferase assay result
showed miR-185-5p binding with WNTI (Figure
5A-B) (p<0.05). Besides, the WNT1 levels were
significantly down-regulated in LUAD cell lines
after overexpression of miR-185-5p or after re-
pression circFOXP1 (Figure 5C-D) (p<0.05), in-
dicating that WNT1 was regulated by miR-185-5p
and circFOXP1. The overexpression of miR-185-
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5p inhibited the WNT1 expression and the circ-
FOXP1 repression also inhibited the WNT1 ex-
pression. These results suggested that WNTI
were regulated by circFOXP1/miR-185-5p and
may involve in LUAD.

circFOXP1/miR-185-5p/WNT1 Axis Drives
LUAD Progression

To further verify whether circFOXPI increased
LUAD progression through miR-185-5p/WNT1
signal axis, we adopted some rescue experiments
to confirm it. Firstly, we transfected sh-WNT1
in A549 and H1299 cells, and the Western blot
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Figure 4. miR-185-5p reverses the circFOXP1-mediated cell survival in LUAD cell lines. (A-B) The A549 and H1299 cells
survival were measured by MTT assay after transfected with the NC, circFOXP1, circFOXP1+ miR-NC, circFOXP1+ miR-
185-5p. (C) The cell proliferation ability was examined by colony formation assay after transfected with the NC, circFOXP1,
circFOXP1+ miR-NC, circFOXP1+ miR-185-5p in A549 and H1299 cells. (D) The cell apoptosis in A549 and H1299 cells was
detected by TUNEL assay after transfected with the NC, circFOXP1, circFOXP1+ miR-NC, circFOXP1+ miR-185-5p. NC
or circFOXP1+ miR-NC served as the control group. Data are present as the mean + SD of three independent experiments.

*p<0.05, **p<0.01 (ANOVA).
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Figure 5. The WNTI1 directly binding with miR-185-5p. (A) The binding sequence of WNT1 to miR-185-5p by starBase v2.0
database. (B) The WNTI directly binding with miR-185-5p by luciferase assay. (C-D) The levels of WNTI1 in miR-185-5p
overexpression cells and in circFOXP1 repression cells were detected by Western Blot. miR-NC or sh-NC as the control group.
Data are present as the mean + SD of three independent experiments. *p<0.05, **p<0.01.

result showed that WNTI expression levels were
downregulated (Figure 6A). The MTT and colo-
ny formation assays results showed that WNTI1
repression reversed the promotive effect of miR-
185-5p inhibitor on the proliferation of circFOXP1
downregulated LUAD cells (Figure 6B-D). In ad-
dition, the TUNEL assay result showed that the
cell apoptosis repressed by miR-185-5p inhibition
was recovered by transfecting sh-WNT1 in circ-
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FOXP1 silenced LUAD cells (Figure 6E). In other
words, circFOXP1/miR-185-5p/WNT1 axis could
promote LUAD progression.

The Relationship Between circFOXP1
and WNT1 or miR-185-5p in LUAD
Tissues

To confirm the relationship of circFOXP1 and
WNTI or miR-185-5p in LUAD cancer tissues,
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the expression levels of WNT1 and miR-185-5p
were performed. The western blot result showed
that WNTI protein level was significantly in-
creased in LUAD cancer tissues compared with

the adjacent tissues (Figure 7A). Besides, miR-
185-5p was significantly downregulated in LUAD
cancer tissues (Figure 7B). Furthermore, we cal-
culated the correlation between miR-185-5p and
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Figure 6. CircFOXP1 drives LUAD progression via miR-185-5p/WNT1 signaling. (A) WNT1 protein level in sh-WNT]1
transfected A549 and H1299 cells was detected by Western blot assay. (B-C) The proliferation of circFOXP1 silenced in A549
and H1299 cells was tested after transfecting miR-NC, miR-185-5p inhibitor, miR-185-5p inhibitor + sh-WNT1 by MTT assay.
(D) The cell proliferation of circFOXP1 silenced in A549 and H1299 cells after transfecting miR-NC, miR-185-5p inhibitor,
miR-185-5p inhibitor + sh-WNT1 was also measured by colony formation assay. (E) The cell apoptosis of circFOXP1 silenced
in A549 and H1299 cells was tested after transfecting miR-NC, miR-185-5p inhibitor, miR-185-5p inhibitor + sh-WNT1 by
TUNEL assay. Data are present the mean + SD of three independent experiments. *p<0.05, **p<0.01.
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circFOXP1 expressions, between WNTI and
circFOXP1 expressions. The results showed that
circFOXP1 level was negatively correlated with
miR-185-5p expression and positively correlated
with WNT1 expression in LUAD cancer tissues
(Figure 7C-D).

Discussion

It is reported that circle RNA plays an import-
ant role in many cancer processes. Although the

A adjacent tissues

number of circRNAs which known functions are
increasing, there are still thousands of circRNAs
with functions that remain unknown. CircFOXP1,
a new circle RNA, plays some crucial roles in the
tumor progression in a series of cancers, such as
in gallbladder cancer ** and hepatocellular carci-
noma '¢. In spite of some advanced findings, the
expression and possible carcinogenic involve-
ment of circFOXP1 in LUAD remains unknown.
Therefore, making a better understanding of circ-
FOXP1 may be useful as special markers or ther-
apeutic targets in the diagnosis and treatment of

LUAD tissues
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Figure 7. The relationship between circFOXP1 and WNT1/miR-185-5p in LUAD tissues. (A) WNT1 protein level in LUAD
cancer tissues was detected by Western blot assay. (B) miR-185-5p expression in LUAD cancer tissues was assayed by RT-PC.
(C) The relationship between circFOXP1 and miR-185-5p in LUAD tissues. (D) The relationship between circFOXP1 and
WNTI1 in LUAD tissues. Data are present as the mean + SD of three independent experiments. *p<0.05, **p<0.01.
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LUAD. In this report, the function and molecular
mechanism of circFOXP1 in LUAD were detect-
ed and discussed. Our study is the first report that
circFOXP1 was highly upregulated in LUAD tis-
sues and cells. Furthermore, the downregulation
of circFOXP1 repressed cell proliferation and in-
creased cells apoptosis in A549 and H1299 cells.
These results suggested that circFOXP1 serves as
an oncogene and may act as a prognostic biologi-
cal marker in LUAD.

Mechanistic studies revealed that circFOXP1
performed its tumor-promoting roles by sponging
miR-185-5p to modulate WNT1 expression lev-
el. miR-185-5p was always reported as a tumor
suppressor. Niu et al** showed that miR-185-5p
inhibited cell migration and invasion of hepato-
cellular carcinoma by targeting ROCK2. Pei et
al*® showed that miR-185-5p modulated chemo-
sensitivity of human non-small cell lung cancer
by targeting ABCCI. Besides, miR-185-5p mim-
ics could decrease cell proliferation, migration,
invasion, stemness and EMT in glioma cells®.
Herein, we detected the effects of circFOXP1 on
miR-185-5p expression and found downregulated
circFOXP1 significantly increased miR-185-5p
level. Furthermore, miR-185-5p was downregu-
lated in LUAD tissues and reversed the effects of
circFOXP1 in LUAD cell lines, which is consis-
tent with previous reports.

WNTI, a member of the proto-oncogene fami-
ly, which is very conserved in evolution, has been
implicated in oncogenesis and in several develop-
mental processes, including regulation of cell fate
and patterning during embryogenesis. In NSCLC,
Wntl overexpression affected the tumor prolifer-
ation and was a significant prognostic factor?’. Xu
et al*® observed aberrant Wntl/B-catenin expres-
sion was an independent poor prognostic mark-
er in NSCLC after surgery. In our result, WNT1
was binding with miR-185-5p and regulated by
miR-185-5p and circFOXP1. The WNTI inhi-
bition could reverse the effects of miR-185-5p,
which decreased the LUAD cell proliferation and
increased cell apoptosis. In addition, WNT1 ex-
pression was significantly upregulated in LUAD
tissues. It is consistent with previous reports that
miRNA-185 suppresses migration and invasion
by regulating Wntl in colon cancer *.

It is shown that endogenous circRNAs could
act as miRNA sponges, which mean circRNAs
can bind with miRNAs and inhibit their func-
tion, showing another mechanism that regulates
miRNA activity *°. Chen et al’’ reported cir-
cRNA 100290 sponging the miR-29 family in

oral cancer. Han et al* showed circMTOLl acts
as the sponge of miR-9 to suppress hepatocellu-
lar carcinoma progression. Moreover, Chen et al®
showed has circ 100395 inhibited lung cancer
progression by regulated miR-1228/TCF21. In our
study, circFOXP1 acted as miR-185-5p sponges to
promote LUAD procession by regulating WNTI
expression. Our research indicated that circ-
FOXP1 plays an oncogene role and may act as a
prognostic biological marker in LUAD.

Conclusions

Circle RNA FOXP1 served as miR-185-5p
sponges and regulated the LUAD procession
through upregulating WNTI1 expression level.
Our study provides a new insight for understand-
ing the molecular mechanisms and therapeutic
target for LUAD.
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