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Circular RNA hsa_circ_0017247 acts as an
oncogene in bladder cancer by inducing
\¥/nt/B-catenin signaling pathway
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Abstract. - OBJECTIVE: Bladder cancer (BLCA)
is the most common genitourinary malignancy in
the world. Recent studies have revealed that cir-
cular RNAs (circRNAs) are dysregulated in ma-
lignant tumors and participate in carcinogenesis.
The purpose of our work is to uncover how hsa_
circ_0017247 functions in BLCA.

PATIENTS AND METHODS: In this resg
Real Time-quantitative Polymerase Ch
action (RT-gPCR) was conducted to
hsa_circ_0017247 expression in BLCA
ples. Besides, proliferation assay, colony fo
tion assay, and flow cytometry assay were 3
formed in BLCA cells after hsa_ci
knocked down. Meanwhile, thg
say was conducted to explqg

RESULTS: Compar
a significant upreg
pression was ob
tional assays s

s in the Wnt/B-catenin signal-
lated via knockdown

rc_0017247 in nude mice.
discovered a vital regu-
hsa_circ_0017247 in BLCA

A patients.

ular RNA, Hsa_circ_0017247, \¥nt/p-catenin
§ pathway. Bladder cancer.
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LCA) remains the second
ourinary malignancy which
h most frequent cancer in the
nce has been increasing with
a stable most countries’. Moreover, it has
gen estimated that 549,393 new BLCA patients
osed with this disease in 2018 and
90,724 new cases would be expected to suffer
from BLCA in 2040°. In addition, BLCA consti-
tuted 199,922 cancer-related deaths in 2018 and
the number was predicted to double in 2040*. The
S-year survival rate for BLCA patients remains
dismal because of the migration to surrounding
organs and lymph nodes or distant organs®. There-
fore, it’s very important and urgent to figure out
potential early detection markers and therapeutic
targets of BLCA.

Circular RNAs (circRNAs) are a large class
of non-protein-coding transcripts. Recently, cir-
cRNAs have caught much attention for key reg-
ulators of important biological processes during
the development and progression of tumors. Cir-
cular RNAs (circRNAs) are tissue-specific, ubig-
uitously expressed noncoding RNAs. The major-
ity of circRNAs are more stable than linear RNA
due to their resistance to exonucleolytic degrada-
tion®. Serving as microRNA (miRNA) sponges is
the first described function of cellular circRNAs.
Recently, it has been reported that circRNAs par-
ticipate in tumorigenesis in a variety of cancers.
For example, by sponging miR-424-5p and mod-
ulating the expression of LATSI, circ LARP4
suppresses cell proliferation and cell invasion in
gastric cancer’. Circ VPS13C-has-circ-001567 is
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upregulated in ovarian cancer and promotes cell
proliferation and cell invasion®. By regulating
the expression of miR-29a, circ MYLK functions
as an oncogene and promotes the progression of
prostate cancer’. CircRNA 100146 functions as an
oncogene and enhances cell proliferation and cell
in non-small cell lung cancer by binding to miR-
615-5pand miR-361-3p directly™.

Hsa circ 0017247 is a novel circRNA in nu-
merous cancers. The fundamental role of hsa
circ_0017247 has been identified in tumor me-
tastasis and proliferation. However, the role of
hsa circ_0017247 in BLCA is still unclear. In this
report, we first discovered that hsa circ_0017247
was involved in cell proliferation, apoptosis, and
cell cycle by inducing Wnt/B-catenin signaling
pathway in BLCA cells, which might offer new
insights on the therapy of BLCA.

Patients and Methods

Clinical Samples

Human BLCA tissues and adjacent tissues were
obtained from 50 BLCA patients at the Toagren
Hospital, Shanghai Jiao Tong University
of Medicine from April 2016 to Decembe
This research was approved at Hospital’s P
tion of Human Subjects Committee of Tond
Hospltal Shanghal Jiao Tong Uni er51ty Schd

without any controversy.
sent was offered by each

Cell Culture
Four BLCA ce

(FBS; Gibco,
) were used to incubate the
ing 5% CO, at 37°C.

RNA Extraction and Real Time-Quantitgtive
Polymerase Chain Reaction /RT g

TRIzol reagent (Invitrogen,
USA) was utilized to isolate tota

express1on levels by nor
primers were used as fo
forward: 3-ACTGC
circ_0017247,
CCATCTGTCT-5%

owing the manufactuter’s protocol, 2 x10°
ere seeded in 96-well plates
n was assessed by the Cell
t Kit I (MTT; Roche, Basel,
4, 48, and 72 h. Absorbance
sessed using an ELISA reader
an Ascent, LabSystems, Helsin-

ow Cytometry Assay
Flow cytometry binding buffer (100 uL) was
added after harvested cells were washed twice
using ice-cold. A mixture containing 5uL An-
nexin V/FICC (fluorescein isothiocyanate) and
5uL propidium iodide (PI; BD, Franklin Lakes,
NJ, USA) was used for staining these cells for
15min in the dark. Then, they were added with
400 microliters binding buffer. FACSCalibur flow
cytometer (BD Biosciences, Franklin Lakes, NJ,
USA) was performed to analyze cell apoptosis.
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;
BD, Franklin Lakes, NJ, USA) in the dark for 30
min at 4°C. The distribution of the cell cycle was
analyzed were measured with a flow cytometer
(FACScan; BD Bioscience, CA, USA).

Western Blot Analysis

Cell samples were washed with precooled
phosphate-buffered saline (PBS) and then lysed
with cell lysis radioimmunoprecipitation assay
(RIPA; Beyotime, Shanghai, China). The protein
concentration was detected using bicinchoninic
acid (BCA; Thermo Fisher Scientific, Waltham,
MA, USA). The proteins were transferred on to
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a polyvinylidene difluoride (PVDF) membranes
(Millipore, Billerica, MA, USA), blocked in
Tris-Buffered Saline and Tween-20 (TBST; 25
mM Tris, 140 mM NaCl, and 0.1% Tween 20,
pH 7.5) containing 5% skimmed milk and incu-
bated for 2 h. The proteins were incubated with
the primary antibody of target proteins including
Wnt3a, B-catenin, C-myc, and Survivin (Abcam,
Cambridge, MA, USA) in the Wnt/B-catenin sig-
naling pathway and glyceraldehyde 3-phosphate
dehydrogenase (GAPDH; Abcam, Cambridge,
MA, USA) and incubated at 4°C overnight. Af-
ter being washed (3 x 10 min) with TBST, the
secondary antibody was added and incubated at
room temperature for 1 h. Results were analyzed
by Image J software (Media Cybernetics, Silver
Springs, MD, USA).

Xenograft Model

For the tumor formation assay, transfected cells
were subcutaneously injected into NOD/SCID
mice (6 weeks old). Tumor diameters were detect-
ed every 5 days after inoculation. Tumor volume
was calculated as the formula (volume= length x
width? x 1/2). Mice were sacrificed and tjgsaors
were extracted after 4 weeks. The animal
ments were approved by the Animal Ethic
mittee of Shanghai Jiao Tong University S§
of Medicine.

Statistical Analysis
Statistical Product and
(SPSS) 18.0 (IBM Corp.,
utilized to conduct the g
tailed Student’s #-test
the significance. W
sidered statistical

Ll Ll
dajacent tissues BLCA tissues

pression

Hsa_circ_0017247 ex

Results

in Tissues and Cells of BLCA
To determine how hsa ci
tioned in the tumorigenesis of
was conducted to detect
pression in 50 pat1ents
cells. As was shown j
hsa circ_0017247 w
samples compared
Besides, as wa
circ_0017247
J82 cells a

ether hsa circ 0017247 had
BLCA, J82 cells were cho-
of hsa_circ_0017247. The

etized and transduced into J82
hsa_circ_0017247 expression was
ined by RT-qPCR (Figure 2A). As was
Pigure 2B, MTT assay results showed
at the 1nhibition of cell viability in BLCA cells
was induced by knockdown of hsa_circ_0017247.
To further confirm the outcome of the MTT as-
say, we performed colony formation assays in
BLCA cells. As was shown in Figure 2C, colony
formation assay results showed that the number
of colonies was reduced after hsa circ 0017247
was knocked down. These results indicated hsa
circ_0017247 served as an oncogene in the prolif-
eration of BLCA.

UM-UC3 SW780 BIU J82

ure 1. Expression levels of hsa _circ 0017247 in BLCA tissues and cell lines. A, Hsa_circ 0017247 expression was sig-
tly upregulated i in the BLCA tissues compared with adjacent tissues. B, Expression levels of hsa_circ_0017247 relative

to
mean.
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Figure 2. Knockdown of hsa_circ_0017247 inhibited BLCA cell pr8 0017247 expression in BLCA cells

i i circ_| ; as detected by RT-qPCR. B-actin was
used as an internal control. B, MTT assay showed that the inhibition of ce BLCA cells was induced by knockdown
of hsa_circ_0017247. C, Colony formation assay r that number of colonies was reduced after hsa_circ 0017247
was knocked down (magnification: 10x). The resu f three independent experiments (mean + standard
error of the mean). *p<0.05

Hsa_circ_0017247 Knockg signaling pathway such as Wnt3a, B-catenin,

Promoted Cell Apoptosi C-myc, and Survivin. As was shown in Figure
Cell Cycle in BLCA Ce|, 4A, the mRNA expression of Wnt3a, f-catenin,

To explore the effect 4@ C-myc, and Survivin could be downregulated
the cell apoptosis an ‘ via the knockdown of hsa_circ_0017247. As

was shown in Figure 4B, the protein level of
Wnt3a, B-catenin, C-myc, and Survivin could
be downregulated via the knockdown of hsa_
circ_0017247. These results suggested that hsa
circ_0017247 participated in the regulation of
the Wnt/B-catenin signaling pathway and fur-
ther promoted BLCA development.

shown in Figure
viewed in the
BLCA cells

Hsa circ 0017247 Knockdown Inhibited
Tumor Formation In Vivo

The ability of hsa_circ_0017247 in tumor for-
mation was further detected in vivo. As was shown
in Figure 5A, the tumor size in hsa_circ 0017247
shRNA group was smaller than that in negative
control shRNA group. As was shown in Fig-
ure 5B, the weight of dissected tumors in hsa
circ_0017247 shRNA group was smaller than that
in negative control sSiRNA group.



Hsa_circ_0017247 i

n bladder cancer

NC

Apoptosis (%)

Distribution(%)

Figure 3. Knockdown of hsa_circ_0017247 promoted BLCA cell apoptosis and
viewed in the percentage of cell apoptosis in BLCA cells transfected with hsa_ci

Discussion

Evidence has proved that circRNAs participate
in the regulation of BLCA development and are
used to predict the treatment response, assess the
disease state and clinical outcome. Serving as a
competing endogenous RNA, circ-MY LK Zagili
tates the progression of BLCA by modula
VEGFA/VEGFR2 signaling pathway'. TI
the miR-31-5p/RAB27A axis, knockdown of

promotes cell proliferation
BLCA which may be a ther-
novel potential biomarker for

ered in osteosarcoma and promot-
proliferation of osteosarcoma. Our study
It the expression of hsa circ_0017247
as upregulated in BLCA tissues. Furthermore,

after hsa circ_0017247 was knocked down, the
cell proliferation was suppressed, cell apoptosis
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e 4. InteraClion between Wnt/B-catenin signaling pathway and hsa_circ 0017247 in BLCA. A, RT-qPCR results revealed
the expression of target proteins in Wnt/B-catenin signaling pathway was downregulated in shRNA group compared with
roup. B, Western blot assay results revealed that the expression of target proteins in Wnt/B-catenin signaling pathway was
ulated in shRNA group compared with NC group. The results represent the average of three independent experiments.
esented as the mean =+ standard error of the mean. *p<0.05.
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Figure 5. Knockdown of hsa_circ_0017247 inhibited tumor formation in vivo.
compared with NC group. B, Weight of dissected tumors in shRNA group was
represent the average of three independent experiments (mean + standard err

control cells.

was promoted, and the cell cycle was regulated
in BLCA cells. These data indicated that hsa
circ_0017247 functioned as an oncogene and pro-
motes tumorigenesis of BLCA.

Recently, circRNAs have been reported to par-
tlclpate in the regulation of signaling pathway
in tumorlgen651s The Wnt/B catenin sigps

and metastasis. Wnt proteins mediate a va
of processes during embryogenesis by mod

and migration. Wnt/B- catenl
tastasis-initiating cells has §
an important regulatory
of several cancers whid
therapeutic target. Fom i
tion of circ-ITCH i
cell metastasis in

the regulation of
ay, has circ_0001946
of lung adenocarcinoma
nt/B-catenin axis'.

petween Wnt/B-catenin pathway
hsa circ_0017247. After hsa circ 0017247
knocked down in vitro, target proteins
nt/B-catenin signaling pathway could be
bulated via the knockdown of hsa

2000+
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as smaller
. The results

PU017247. All the results’above suggested that
ight promote tumorigenesis
ing the Wnt/B-catenin signal-
er verify the oncogenic role
in BLCA, experiments were
. We found that the inhibition
r formation was triggered by the
down of hsa_circ_0017247.

Conclusions

We showed that hsa circ_ 0017247 is a new
biomarker in the progression of BLCA and could
enhance BLCA development and inhibit apopto-
sis through the activation of the Wnt/B-catenin
signaling pathway.
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