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Circular RNA circcABCB10 promotes hon-small
cell lung cancer proliferation and inhibits cell
apoptosis through repressing KISS1
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Abstract. - OBJECTIVE: Recent research-
es have proved that circular RNAs (circRNAs)
act as an important role in many diseases. Our
study aims to uncover the role of circ-ABCB10
in the progression of non-small cell lung can-
cer (NSCLC).

PATIENTS AND METHODS: Real Time-quan-
titative Polymerase Chain Reaction (RT-qPCR)
was utilized to detect circ-ABCB10 expression
in NSCLC patients. Then, we conducted Cell
Counting Kit-8 (CCK-8) assay, colony formation
assay, Ethynyl deoxyuridine (EdU) incorporation
assay, cell cycle assay, and cell apoptosis as-
say in treated NSCLC cells. Besides, further ex-
periments including RT-qPCR and Western blot
assay were performed to explore the potential
mechanism in vitro.

RESULTS: Circ-ABCB10 expression level was
significantly higher in NSCLC samples comaa
ing to that in adjacent tissues. Moreove
tional assays showed that the cell growth

of circ-ABCB10. Further
KISS1 expression was

suppressing
-ABCB10 may
tic target in NSCLC.

ircABCBI10, Non-small cell

Introduction

Lung cancer is the second most common can-
cer in both male and female which accounts for
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14% of all newly diagnosed cancers in USA.
Non-small cell lung cancer contrib-
utes to 85% of all lung g
the ma]or subtype of lu

pment of high-throughput sequencing
bnology, circRNAs are indicated to participate
e process of gene expression. CircRNAs
function as important factors in tumorigenesis,
cell apoptosis, proliferation, and migration in
human carcinomas by modulating gene expres-
sions as a molecular sponge or a ceRNA. Cir-
cRNA SMAD?7 is reported to be overexpressed in
esophageal squamous cell carcinoma and inhibit
tumor proliferation and migration®. By regulating
the expression of LATS1 and sponging miR-424-
5p, circ-RNA_LARP4 suppresses the prolifera-
tion and invasion of gastric cancer cells’. Upreg-
ulation of circ-102004 enhances the proliferation
of prostate cancer cell which may be a potential
biomarker of prostate cancer®. Knockdown of
circRNA CER restrains cell proliferation and cell
migration in breast cancer via modulating the
activity of miR-136/MMP13 signaling’.

In this research, we found out that the ex-
pression of circ-ABCB10 was remarkably higher
in NSCLC tissues. Besides, the. knockdown of
circ-ABCBI10 inhibited the proliferation of NS-
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CLC cells, while knockdown of circ-ABCB10
promoted the cell apoptosis of NSCLC cells.
Moreover, our further study explored the un-
derlying mechanism of how circ-ABCBI10 func-
tioned in NSCLC development.

Patients and Methods

Tissue Samples

Before our study, a total of 50 NSCLC patients
were obtained from NSCLC patients who under-
went surgery at the Fujian Provincial Hospital.
No radiotherapy or chemotherapy was performed
before the surgery. All fresh tissues obtained
from the surgery were maintained in liquid ni-
trogen. The Institutional Review Board of Fuji-
an Provincial Hospital approved this research.
Signed written informed consents were obtained
from all participants before the study.

Cell Culture

Human NSCLC cell lines (A549, SPCA1, PC-
9, and H1299) and normal human bronchial epi-
thelial cell (I6HBE) were purchased from
ican Type Culture Collection (ATCC, Ma
VA, USA). The culture medium consiste
fetal bovine serum (FBS; Hyclone, South
UT, USA), Dulbecco’s Modified Eagle’s Me
(DMEM; Hyclone, South Logan, UT, USA),
well as penicillin. Besides, cells wi

Cell Transfection
The complementary de

by GenePharma (Shan,
the shRNA expressi
sh-circ-ABCBlO A

phate dehydro ise (GAPDH) primers forward:

5'-CCAAAATCAGATGGGY
and reverse 5-TGATGGCAY
TCA-3'. The thermal cycle w,

(CCK-8) assay (
to, Japan), the
cells in 96-we

in a 6-well plate for
ere treated with 10%
and stained for 5min

Incorporation Assay
rding to the manufacturer’s manual, an
oche, Mannheim, Germany) was uti-
onitor the cell proliferation of transfect-
cells. Zeiss Axiophot Photomicroscope (Carl
eiss, Oberkochen, Germany) was performed to
ke the representative images.

ell Cycle Assay

2x10°/mL cells were diluted by RNase A in
75% ice-cold ethanol overnight. These cells were
stained with propidium iodide (PI; 50 mg/mL;
MultiSciences Biotech Co., Ltd, Eugene, OR,
USA) in the dark for 30 min at 4°C. Then, they
were measured with a flow cytometer (FACScan,
BD Bioscience, San Jose, CA, USA).

Cell Apoptosis Assay

Flow cytometry binding buffer (100 uL) was
added after harvested cells were washed twice
using ice-cold. A mixture containing 5 pL An-
nexin V/FICC and 5 pL PI (BD, Franklin Lakes,
NJ, USA) was used for staining these cells for
15 min in the dark. Then, they were added with
400 microliters binding buffer. FACSCalibur flow
cytometer (BD Biosciences, San Jose, CA, USA)
was performed to analyze cell apoptosis.

Western Blot Analysis

Cell samples were washed with precooled
phosphate-buffered saline (PBS) and then lysed
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with cell lysis solution Radio Immunoprecipita-
tion Assay (RIPA; Beyotime, Shanghai, China).
Protein concentration was detected using bicin-
choninic acid (BCA; Thermo Fisher Scientific,
Waltham, MA, USA). The proteins were trans-
ferred on to a polyvinylidene difluoride (PVDF)
membranes (Millipore, Billerica, MA, USA),
blocked in Tris-Buffered Saline and Tween-20
(TBST; 25 mM Tris, 140 mM NacCl, and 0.1%
Tween 20, pH 7.5) containing 5% skimmed milk
and incubated for 2 h. The proteins were incu-
bated with the primary antibody of KISS1 and
GAPDH (Abcam, Cambridge, MA, USA) and
incubated at 4°C overnight. After being washed
(3 x 10 min) with TBST, the secondary antibody
was added and incubated at room temperature for
1 h. The results were analyzed by Image J soft-
ware (NIH, Bethesda, MD, USA).

Statistical Analysis

Statistical analysis was conducted by Statis-
tical Product and Service Solutions (SPSS) 17.0
(SPSS, Chicago, IL, USA). Student’s ¢-test meth-
od was performed to analyse the data. Data
presented as mean + SD (standard devj

Results

Circ-ABCB10 Expression Le
NSCLC Tissues and Cells

Circ-ABCBI0 expression,
RT-qPCR in 50 NSCLC pd¢
NSCLC cell lines. Resul

CB10 was significantly hig
mor tissue samples than t
(Figure 1A). Moreover,
human NSCLC cell 1j
bronchial epithelial cell
tored. Compared wi

higher in NSCL

of NSCLT Cells
SCLC cell line for the
Then, circ-ABCBI10
by RT-qPCR (Figure

ability of NSCLC cells. As
, results of colony formation

in NSCLC cells. As shown in Figure
Its of EdU incorporation assay also
at the percentage of EdU positive
ced after the silence of circ-ABCB10
H1299 cells.

ockdown of Circ-ABCB10 Promoted
/| Apoptosis and Regulated Cell
ycle of NSCLC Cells

To detect the function of circ-ABCBI10 in
NSCLC apoptosis, cell apoptosis assay was
performed. Results showed that knockdown of

Relative circ-cABCB10 expression

16HBE

A549

SPCA1 PC-9 HI299

GAPDH were 8
Data are presented %8
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in the NSCLC tissues compared with adjacent tissues. B, Expression levels of circ-ABCBI10 relative to
ed in the human NSCLC cell lines and 16HBE (normal human bronchial epithelial cell) by RT-qPCR.
the mean + standard error of the mean. *p<0.05.
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Figure 2. Knockdown of
transfected with sh-circ-
CCKS assay showed th;
formation assay showe
(magnification: 10%)
knockdown of cir

experiments (me

apoptosis rate of
To detect the effect

e outcome of cell cycle

LC cell proliferation. A, Circ-ABCBI10 expression in NSCLC cells
as detected by RT-qPCR. GAPDH was used as an internal control. B,
irc-ABCBI10 significantly repressed cell proliferation in NSCLC cells. C, Colony
aes was significantly decreased via knockdown of circ-ABCB10 in NSCLC cells
showed that number of EAU positive cells was significantly decreased via
agnification: 40x). The results represent the average of three independent

The Interaction Between KISST and
Circ-ABCB10 in NSCLC

Starbase v2.0 was used to predict the target
proteins of circ-ABCBI10, among which KISSI
was selected for our following experiments. The
RT-qPCR results showed that the expression level
of KISS1 in NSCLC cells was remarkably higher
in sh-circ-ABCBI10 group compared with that in
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regulated cell cycle. A, Cell apoptosis assay
in NSCLC cells. B, Percentage of GO/G1 cells
circ-ABCBI0. The results represent the average
). #p<0.05, as compared with the control cells.

motes cells proliferation and metastasis in
on-small cell lung cancer by modulating Wnt/
beta-catenin pathway®. As a miR-1252 sponge,
hsa_circ_0043256 inhibits cell proliferation and
induces cell apoptosis in NSCLC!. By sponging
miR-338-5p and miR-331-3p, circ_0001649 inhib-
its the progression of NSCLC which may serve as
a prognostic biomarker''.

Circ-ABCBI0, also known as hsa_circ_0008717,
is 724 length in gene symbol ABCBI0 which
is located at chrl:229665945-229678118. In breast
cancer, circ-ABCBI0 facilitates cell proliferation
and tumorigenesis by sponging miR-1271"2. In this
study, we found that circ-:ABCBI10 was upregu-
lated in NSCLC samples. Besides, the silence of
circ-ABCBIO repressed cell proliferation of NS-
CLC cells. The cell apoptosis of NSCLC cells was
promoted through the knockdown of circ-ABCBIO0.
The above results indicated that circ-ABCBI10 par-
ticipated in cell proliferation, cell cycle, and NS-
CLC apoptosis and might act as an oncogene.

To further identify the underlying mechanism
of how circ-ABCBI10 affects NSCLC, we used
Starbase v2.0 to predict the target proteins of
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1. A, RT-qPCR results showed that KISS1 expression was increased in
group. B, Western blot results showed that KISS1 expression was increased in sh-
C, Expression levels of KISS1 relative to GAPDH were determined in the human
1 was significantly downregulated in NSCLC tissues compared with adjacent
sion level of KISS1 and circ-ABCBI0 in NSCLC tissues. The results represent
ata are presented as the mean + standard error of the mean. *p<0.05.

was inhibited in clear cell renal cell carcinoma'.
KISS1 functions as a tumor suppressor and re-
stricts breast cancer brain metastases which also
sensitizes oncolytic virotherapy'™. In the present
study, we first discovered the interaction between
KISS1 and circ-ABCB10. The KISS1 could be
upregulated after knockdown of circ-ABCBI10.
Besides, KISS1 expression was lower in NSCLC
cell lines. Furthermore, KISS1 expression in NS-
CLC tissues was negatively related to circ-AB-
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CBI0 expression. All these results suggested that
circ-ABCB10 might promote tumorigenesis of
NSCLC by downregulating KISSI.

Conclusions

The data above reported demonstrated that
circ-ABCBI10 could facilitate tumorigenesis of
NSCLC by downregulating KISS1, which pro-
vides a candidate target for NSCLC treatment.
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