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CircPSMC3 inhibits cell proliferation and
induces cell apoptosis in nhasopharyngeal
carcinoma by downregulating ROCKI1
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Abstract. — OBJECTIVE: Currently, the impor-
tance of circular RNAs in malignant tumors has
attracted much attention. However, the role of
circPSMC3 in nasopharyngeal carcinoma (NPC)
remains unclear. The aim of this study was to in-
vestigate the function of circPSMC3 in the prolif-
eration and apoptosis of NPC and to explore its
possible underlying mechanism.

PATIENTS AND METHODS: Real Time-quan-
titative Polymerase Chain Reaction (RT-qPCR)
was utilized to determine the level of circPSMC3
in NPC tissues and cell lines. The assq
between circPSMC3 expression and p3
prognosis was analyzed. CircPSMC3 len
was constructed and transfected into NPC ¢
Cell growth ability and apoptosis were dets
ed through Cell Counting Kit-8

more, the function of ci
in nude mice.
RESULTS: CircPS
in NPC tissues ¢
mal tissues. Low
sociated with
Meanwhile, t of circPS C3 was
in NPC cell lines

ression of circPSMC3 sig-
the apoptosis of NPC cells
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ited after the up-regu-
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a (NPC) is one of
ost common epithelidl malignancy in the
d and neck agsen from nasopharynx epi-
idity of NPC is particularly
hina and Southeast Asia'.

s of patients with local and
as been significantly improved.
vever, relapse still occurs in approximately
patients®. High incidence of lymph
Ode metastasis and treatment resistance con-
tributes to poor prognosis and cancer-related
death of NPC, with a median survival of 12
months**. Thus, it is of great significance to
identify the cellular and molecular mechanisms
of NPC and to improve the prognosis for these
patients.

Circular RNAs (circRNAs) are a class of
noncoding RNAs, which are tissue-specific and
ubiquitously expressed. Due to resistance to
exonucleolytic degradation, circRNAs are more
stable than lincar RNA?®. Recently, it has been
reported that numerous circRNAs play an im-
portant role in tumorigenesis by serving as
microRNA (miRNA) sponges. CircRNA 100146
functions as an oncogene in non-small cell lung
cancer and enhances cell proliferation by bind-
ing to miR-615-5p and miR-361-3p®. Suppress-
ing RUNX2 and stimulating miR-217 expres-
sion, the low expression of hsa circ_0000144
restrains the progression of bladder cancer’.
Hsa circ 0005986 functions as a tumor sup-
pressor gene in hepatocellular carcinoma by
serving as a miR-129-5p sponge. Meanwhile, it
may be a novel biomarker for hepatocellular car-
cinoma®. By sponging miR-370, the knockdown
of hsa circ 0061140 inhibits cell growth and
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cell metastasis in ovarian cancer’. Currently,
circPSMC3 is a novel circRNA discovered in
numerous cancers.

Our study first uncovered that circPSMC3 was
significantly downregulated in NPC tissues and
cell lines. Low circPSMC3 expression was as-
sociated with poor disease-free survival of NPC
patients. Moreover, circPSMC3 significantly in-
hibited cell proliferation and promoted cell apop-
tosis in NPC in vitro. ROCK1 has been reported
to participate in the progression of malignancies.
Recent studies have shown that ROCKI can be
regulated by long noncoding RNAs, microRNAs,
and circular RNAs. Here, we found that circPS-
MC3 overexpression decreased tumor formation
and downregulated ROCKI1 expression in NPC
cells and nude mice.

Patients and Methods

Tissue Samples
A total of 48 NPC tissues and para-cancer
tissues were collected from patients who re-
ceived treatment in People’s Liberation 4
Hospital 960 Ziboyuan District. The relat

the study.

Cell Culture
Human NPC

TCC; Manassas,
in Dulbecco S

um (FBS; Life Technologies,
i@ an incubator with 5%

RNA Extraction and Real
Time-Quantitative Polymerase
Chain Reaction (RT-qPCR)
The TRIzol RNA isolation lg
Carlsbad, CA, USA) was uf
total RNA in tissues and cellSS
the extracted RNA was

China). QRT-PCR
follows: 94°C f

CCATC-5’; glyceraldehyde 3-phosphate
APDH) primers forward:
TGGGGCAATGCTGG-3'
TGGCATGGACTGTGGT-
aldehyde 3-phosphate dehy-

A total of 2 x10° transfected cells were first
seeded into 96-well plates. Cell proliferation was
assessed in accordance with the Cell Proliferation
Reagent Kit I (MTT; Roche, Basel, Switzerland)
at 0, 24, 48, and 72 h, respectively. Absorbance
at 490 nm was detected using an enzyme-linked
immunosorbent assay (ELISA) reader system
(Multiskan Ascent, LabSystems, Helsinki, Fin-
land).

Colony Formation Assay

NPC cells were seeded into 6-well plates and
cultured for 10 days. Subsequently, formed col-
onies were fixed with 10% formaldehyde for
30min and stained with 0.5% crystal violet for
Smin. Image-Pro Plus 6.0 (Media Cybernetics,
Silver Springs, MD, USA) was used for data
analysis.

Flow Cytometry

Harvested cells were washed twice using ice-
cold and a flow cytometry binding buffer (100 uL)
was added. The cells were stained in the dark for
15 min using a mixture containing 5 pL. Annex-
in V/FITC (fluorescein isothiocyanate) and 5 pulL
Propidium lodide (PI; BD Biosciences, Franklin
Lakes, NJ, USA). Then, 400 pL binding buffer
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was added to the cells. FACSCalibur flow cytom- Compared with patients in high circPSM
eter (BD Biosciences, Franklin Lakes, NJ, USA) pression group, the disease-free survi
was performed to analyze cell apoptosis. in low circPSMC3 expression grouj

cantly worse (Figure 1).

Western Blot Analysis
Total protein in cells was extracted by reagent Expression of CircPSMC3 i

radioimmunoprecipitation assay (RIPA; Beyo- Tissues and Cells
time, Shanghai, China). Subsequently, protein RT-qPCR was used t
samples were separated by sodium dodecyl sul- pression in 48 NPC p

phate-polyacrylamide gel electrophoresis (SDS- sponding tissues. Ci
PAGE) and transferred onto polyvinylidene di- nificantly lower in
fluoride (PVDF) membranes (Millipore, Billeri-
ca, MA, USA). The membranes were incubated
with primary antibodies of rabbit anti-GAPDH
and rabbit anti-ROCK1 (Cell Signaling Tech-
nology, CST, Danvers, MA, USA) overnight.
On the next day, the membranes were incu-
bated with goat anti-rabbit secondary antibody
(Cell Signaling Technology, CST, Danvers, MA,
USA). Image J software (NIH, Bethesda, MD,
USA) was applied for the assessment of protein
expression.

(NP69) as
esults suggested that dys-
associated with NPC

Xenograft Model

After circPSMC3 overexpression, NP
were replanted into NOD/SCID mice (
old). Tumor volume was calculated every
as the formula (volume = length x width?
Tumors were extracted after 4 weeks. The
search was approved by the Animal Ethics Co
mittee of People’s Liberation
Ziboyuan District.

y, and flow cytometry were con-
d. CNE2 cells were chosen for overexpres-
PSMC3 in vitro. RT-qPCR was used
measure the transfection efficiency (Figure
3A). As shown in Figure 3B, the MTT assay de-
tected that the growth ability of CNE2 cells was
significantly repressed after circPSMC3 overex-
pression. Colony formation assay indicated that
the number of formed colonies was significant-
ly reduced after circPSMC3 was overexpressed
Statistical Analysis,
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zssion of circPSMC3 inhibited cell proliferation and induced cell apoptosis in NPC. A, CircPSMC3 expression
C cells transtected with circPSMC3 lentivirus and scramble vector was detected by RT-qPCR. B, MTT assay showed that
rexpression of circPSMC3 significantly repressed the growth ability of NPC cells. C, Colony formation assay showed that
gumber of colonies was significantly reduced via overexpression of circPSMC3 (magnification x 40). D, Cell apoptosis assay
at the apoptosis rate of NPC cells increased markedly after circPSMC3 overexpression. The results represented the
three independent experiments (mean + standard error of the mean). *p<0.05, as compared with control cells.
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(Figure 3C). Furthermore, the apoptosis rate of
cells increased remarkably after upregulation of
circPSMC3 in CNE2 cells (Figure 3D).

CircPSMC3 Overexpression Inhibited expression of ROCKI1 (Figure
ROCKT1 in NPC level of ROCK1 was measured
Circular RNA Interactome (https://circin- blot assay. The results i

teractome.nia.nih.gov/) was used to search for MC3 overexpression re
target microRNAs of circPSMC3. Numerous of ROCKI1 (Figure 4
evidence has shown that ROCKI1 promotes the of circPSMC3 in vj
progression of various cancers, including NPC. was conducted in
We explored the interaction between ROCKI in circPSMC3
and circPSMC3. RT-qPCR was first used to less than that
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t in circPSMC3 lentivirus group compared with scramble vector group in NPC cells. B, Western blot
s showed that ROCK1 expression was down-regulated in circPSMC3 lentivirus group compared with scramble vector
pup. C, Tumor size in circPSMC3 lentivirus group and scramble vector group. D, Weight of dissected tumors in circPSMC3
irus group was smaller than in scramble vector group. E, ROCK1 expression in dissected tumors of circPSMC3 lentivirus
nd scramble vector group. The results represented the average of three independent experiments. Data were presented
standard error of the mean. *p<0.05.
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4C). Meanwhile, the weight of dissected tumors
in circPSMC3 lentivirus group was remarkably
smaller than scramble vector group (Figure 4D).
Besides, the expression of ROCK1 was signifi-
cantly lower in circPSMC3 lentivirus group than
that of scramble vector group (Figure 4E).

Discussion

CircRNAs have been reported as potential
prognostic biomarkers and therapeutic targets for
many cancers, including NPC. This may offer a
clinical tool for predicting treatment response and
assessing disease status and clinical outcome. For
instance, circHIPK3 functions as an oncogene in
NPC and promotes cell proliferation and invasion
via depressing miR-4288-induced ELF3 inhibi-
tion'’. By competing with microRNA-150-5p, cir-
cRNA ZNF609 enhances the growth and metasta-
sis of NPC!'. CircRNA 0000285 is overexpressed
in patients with radioresistant NPC, serving as
a prognostic biomarker'?. CircRNA 000543 de-
creases irradiation sensibility of NPC by target-
ing miR-9/platelet-derived growth factor regs
B axis®.

As a novel circRNA, circPSMC3 has rd
been reported! to function as a tumor supp
in gastric cancer by serving as a compet
endogenous RNA of miR-296-5p.

circPSMC3 lentivirus was
cells. Function assays shg
overexpression significard
ability of NPC cells.
the effect of circPS
cells. The results

C3 was fur-
h Clrcular RNA Interactome
Rho -as-

and EMT in benign prostatic
through RhoA/ROCKI1 pathwy
IncRNA LOC441178 inhibits cS
mlgratlon in oral squamou
ing ROCK1".

The potential intera
circPSMC3 was fir;

emarkably downregulated in
d was correlated with poor prog-
is of patients. Moreover, circPSMC3 inhibited
ation and induced cell apoptosis in
PC by downregulating ROCK1. Our findings
suggested that circPSMC3 might contribute to
therapy for NPC as a prospective target.
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