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ABSTRACT

Nasopharyngeal carcinoma (NPC) has a low five-year survival rate, and its pathogenesis remains
unclear. There is an urgent need to improve our understanding of the genetic regulation of NPC
tumorigenesis and development. The role of miR-26a-5p in NPC growth regulation and the
expression of its target, PTGS2, was analyzed. Quantitative Real-time PCR assay was used to
detect miR-26a-5p and PTGS2 expression in human NPC tissues and cell lines. The RNA pull-
down dual-luciferase reporter assay was used to determine the association between miR-26a-5p
and PTGS2. The effects of miR-26a-5p and PTGS2 on NPC cell viability, proliferation, migration, and
invasion were measured by CCK-8, BrdU, and Transwell assays. miR-26a-5p expression in NPC
tissues and cell lines was significantly decreased. The overexpression of miR-26a-5p inhibited the
viability, proliferation, migration, and invasion of NPC cells. miR-26a-5p bound to the 3-'untrans-
lated region of PTGS2, thus reducing PTGS2 protein levels. miR-26a-5p inhibited NPC develop-
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ment by reducing the expression of its target PTGS2.

Introduction

Nasopharyngeal carcinoma (NPC), a common
malignant tumor of the head and neck, is cur-
rently treated with radiotherapy and chemother-
apy [1]. The killing effect of radiotherapy and
chemotherapy on NPC cells is widely known;
however, the overall five-year survival rate of
patients is not ideal [1,2]. The acceleration of
the cell cycle and active cell invasion are patho-
logical links closely related to the occurrence of
NPC [3,4]. Similar to other cancers, the accu-
mulation of RNA and epigenetic changes are
involved in the occurrence and development of
NPC [5]. Therefore, there is an urgent need to
study molecules associated with NPC to identify
a clear marker for its early detection and
prognosis.

Multiple genes participate in the regulation of
the NPC cell cycle and invasion process [6].
miRNAs, which are non-coding microRNAs,
have attracted increasing attention in recent
years. They regulate the expression of multiple
genes in cells and produce different biological

effects by influencing the expression of corre-
sponding genes [7,8]. miRNAs, such as miR-
124-3p and miR-17-5p, are aberrantly expressed
in NPC and participate in the biological function
of NPC cells, thus affecting the progression of
NPC [9,10]. miR-26a-5p is known to regulate
the malignant phenotype of various tumors and
function as a tumor suppressor factor in esopha-
geal and thyroid cancers [11,12]. Furthermore,
miR-26a levels are low in NPC specimens and
cell lines, and the ectopic expression of miR-26a
significantly inhibits the malignant proliferation
of cells [13]. Therefore, it is important to inves-
tigate the mechanism of action of miR-26a-5p
in NPC.

Prostaglandin-endoperoxidase = synthase 2
(PTGS2), also known as cyclooxygenase 2
(COX2), is an enzyme that is expressed under
hypoxic conditions, which are induced by
inflammatory factors, tumor-promoting factors,
growth factors, and other stressors [14,15].
PTGS2 is involved in tumorigenesis, inflamma-
tion, angiogenesis, and many other biological

CONTACT Yi Luo @ yiluo556@163.com @ Department of Otorhinolaryngology, Affiliated Puren Hospital of Wuhan University of Science and Technology,

No. 1 Benxi Street, Qingshan District, Wuhan, Hubei 430081, China
Supplemental data for this article can be accessed here

© 2022 Informa UK Limited, trading as Taylor & Francis Group


https://doi.org/10.1080/15384101.2022.2030168
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/15384101.2022.2030168&domain=pdf&date_stamp=2022-03-17

reactions [16]. Recent studies have shown that
PTGS2 gene mutations are associated with
increased NPC susceptibility, resulting in poor
prognosis of patients [17]. Additionally,
miRNAs have been shown to participate in
PTGS2 regulation. miR-21 and miR-1297 parti-
cipate in the regulation of PTGS2 during carci-
nogenesis [18,19], and miR-26b inhibits breast
cancer cell growth by directly targeting PTGS2
[20]. Nevertheless, the mechanism of action of

miR-26a-5p and PTGS2 in NPC remains
unclear.
This study focuses on miR-26a-5p and

PTGS2 expression in NPC, and the effects of
miR-26a-5p and PTGS2 on the malignant pro-
liferation of NPC cells. The study findings may
provide further insights into the pathogenesis
of NPC and determine whether miR-26a-5p/
PTGS2 is a target for NPC therapy.

Methods
Tissue collection

Forty patients with NPC, who were treated at
our hospital, were enrolled in the present study.
All patients were confirmed to have primary
NPC based on histological examination. The
patients had previously not undergone radio-
therapy, chemotherapy, or biotherapy; lacked
any history of resection or metastatic disease;
and had no other primary tumor. The complete
clinical data of all patients were obtained. NPC
tissues (tumor) and para-NPC tissues (normal)
obtained from the biopsy of patients with NPC
were retained for use. Informed consent was
obtained from all the patients. The clinical
characteristics of the patients are presented in
Supplementary Table 1.

Cell culture

The human normal nasopharyngeal epithelial
cells NP69 and NPC cell lines (C666-1, TWO03,
and 5-8 F) were all obtained from ATCC (VA,
USA). All cells were maintained in RPMI-164
medium (Invitrogen, MA, USA) supplemented
with 100 IU/mL penicillin, 100 mg/mL strepto-
mycin, and 10% fetal bovine serum. The cells

CELLCYCLE &) 619

were maintained in an incubator at 37°C and
5% CO,.

Cell transfection

miR-26a-5p mimic and PTGS2-overexpressing
RNA (OE), and their corresponding negative
controls (mimic-NC and OE-NC) were synthe-
sized by GenePharma (Shanghai, China). Five
microliters of the transfection compound,
Lipofectamine 2000 reagent (Invitrogen), and
10 pL of the miR-26a-5p mimic, mimic-NC,
OE, or OE-NC were added to a 24-well plate
following the manufacturer’s instructions. After
being shaken carefully and evenly, the culture
was incubated for 6 h at 37°C. The medium
was then discarded and fresh medium was
added to each well for further culture.

qRT-PCR assay

miRNA was extracted from tissues and cells using
the miRNeasy EFPE kit (BioTeke, Beijing, China).
The concentration and purity of the RNA were
determined using a spectrophotometer (Gilford
Products Laboratories, OH, USA). miRNA was
reverse-transcribed using the miRcute miRNA
first-strand c¢DNA synthesis kit (Tiangen,
Beijing, China). In the ABI 7500 Fast Real-Time
PCR system (Applied Biosystems, CA, USA), the
qRT-PCR was carried out according to the
instructions of the miRcute miRNA qPCR
Detection Kit (Tiangen). The PCR conditions
were as follows: pre-denaturation at 94°C for
2 min, followed by 40 cycles of denaturation at
94°C for 20s, and extension at 60°C for 34s. The
relative expression of miRNAs was calculated
using the 27A8Ct method [21], and U6 was used
as an internal control.

Total RNA was extracted using the TRIzol kit
(Invitrogen). Total RNA was transcribed into
cDNA using the One Step PrimeScript cDNA
synthesis kit (Thermo Fisher Scientific, CA,
USA), and qRT-PCR was performed using the
SYBR Green Master PCR Mix (Thermo Fisher
Scientific). GAPDH was used as an internal con-
trol. The sequences of the primers used in this
study are listed in Table 1.
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Table 1. The sequences of PCR primers in this study.

Primer Sequences

miR-26a-5p Forward: 5-GCGCATTGCACTTGTCTCG-3'
Reverse: 5-AGTGCAGGGTCCGAGGTATT-3’

miR-223-3p Forward: 5'-AGCTGGTGTTGTGAATCAGGCCG-3’
Reverse: 5-TGGTGTCGTGGAGTCG-3'

PTGS2 Forward: 5-TTCCTCCTGTGCCTGATGATT-3'
Reverse: 5-AAACTGATGCGTGAAGTGCTG-3’

GAPDH Forward: 5-CATGAGAAGTATGACAACAGCCT-3'

Reverse: 5-AGTCCTTCCACGATACCAAAGT-3’
V) Forward: 5'-GCTTCGGCAGCACATATACTAAAAT-3’
Reverse: 5-CGCTTCACGAATTTGCGTGTCAT-3'

CCK-8 assay

This assay was performed using the Cell
Counting Kit-8 (Dojindo, Tokyo, Japan). Cells
were digested with trypsin and prepared into
single cell suspension with fresh medium after
48 h of transfection. The cells were transferred
into a 96-well plate at a density of 1 x 10° cells/
well. After 24 h of culture, 20 pL of CCK-8
reagent was added and the cells were incubated
for 4 h. The absorbance value was measured by
ELISA at 24, 48, 72, and 96 h. The growth curve
was plotted with the cell absorbance as the ver-
tical coordinate and the culture time as the hor-
izontal coordinate.

BrdU assay
BrdU incorporation was detected using
a commercially available ELISA kit (Cell

Signaling Technology, MA, USA) to determine
the extent of cell proliferation. The cells were
incubated with BrdU (10 mM) for 72 h and the
optical density was determined at 450 nm.

Transwell assay

Cell migration and invasion assays were per-
formed in Transwell chambers with or without
Matrigel (invasion assay). Complete medium
was added to the lower chamber to prepare
the conditioned medium. One-hundred micro-
liters of the cell suspension was added to the
upper chamber and cultured at 4°C for 24 h.
After culturing, the chamber culture medium
was removed, and the cells were rinsed with
PBS. After air-drying, the cells were carefully
swabbed with a cotton swab to remove the cells

from the upper chamber of the membrane. The
cells that invaded and adhered to the surface of
the filter membrane were fixed with 4% metha-
nol, stained with 0.1% crystal violet, and sealed
with neutral resin. The number of invasive cells
in five visual fields was counted using a light
microscope (Olympus, Tokyo. Japan).

Dual-luciferase reporter assay

The 3'-untranslated region (UTR) of the synthe-
sized PTGS2 (PTGS2 3'-UTR) was inserted into
the pGL4 vector (Promega, WI, USA) and
named PTGS2-WT. Mutant-type PTGS2 frag-
ments lacking the miR-26a-5p-binding site were
obtained using the Quik-Change Site-Directed
Mutagenesis Kit (Stratagene, CA, USA) and
cloned into the pGL4 vector according to the
manufacturer’s protocol. The recombinant plas-
mid was co-transfected with mimic-NC or the
miR-26a-5p mimic into C666-1 and 5-8 F cells,
respectively. After transfection for 48 h, lucifer-
ase activity was measured using a double lucifer-
ase reporter assay system (Promega, WI, USA).
The PTGS2-WT and mimic-NC co-transfected
groups were used as the control.

RNA pull-down assay

Biotinylated miR-NC (Bio-NC) or biotinylated
miR-26a-5p (Bio-miR-26a-5p) at 20 nM concen-
tration was transfected into the cells. After 48 h
following transfection, cell lysates were obtained
by ultrasound and incubated with streptavidin
magnetic beads (Thermo Fisher Scientific). The
lysates were purified using an RNeasy Mini Kit
(Qiagen, Duesseldorf, Germany). PTGS2 enrich-
ment was detected by qRT-PCR.

Western blot assay

Total cell protein was obtained, and the concen-
tration of protein was measured using the BCA
method. A total of 50 pg protein was mixed with
an equal volume of 2x loading buffer and dena-
tured at 98°C for 10 min. After centrifugation,
30 uL of the supernatant was extracted, trans-
ferred to a PVDF membrane via semi-dry elec-
troporation, and blocked with 5% skimmed milk



powder at 37°C for 2 h. The primary antibody
against PTGS2 (1:1000; ab188183; Abcam, UK)
and (1:1000; ab8245; Abcam, UK) was added,
and the mixture was incubated overnight at
4°C. Next, the HRP-labeled secondary antibody
was added and the mixture incubated at 37°C for
2 h and washed with PBS. The signal was
detected using ECL, the image was captured
using the UVI gel imaging system, and the gray
value of the strip was analyzed using the Image
software (Media Cybernetics, CA, USA). Protein
expression was expressed as the ratio of the
absorption area of the target band to that of
GAPDH.

Statistical analysis

The SPSS software (SPSS, IL, USA) was used for
statistical analysis. Data are presented as the
mean * standard. The differences between
groups were analyzed using the Student’s t-test
and one-way ANOVA. The Pearson’s correlation
coefficient was used to analyze the correlation
between miR-26a-5p and PTGS2. Statistical sig-
nificance was set at p < 0.05.

Results

The identification of PTGS2 and miR-26a-5p in
NPC

The GSE12452 data series was analyzed, and the
top 10 most significantly upregulated genes were
obtained and uploaded to the STRING database
for the protein-protein interaction network. The
network is shown in Figure 1(a). Among the 10
genes, seven were present in the network. PTGS2
was reported to be a cancer driver in human
cancers other than NPC [18,20,22,23]. Moreover,
the GSE12452 data analysis revealed that PTGS2
was significantly upregulated in NPC, which led us
to speculate that PTGS2 might be a cancer driver
in NPC as well.

To identify an upstream miRNA regulator of
PTGS2, we used the TargetScan algorithm to
predict the potential regulators and obtained
599 unique miRNAs. Our analysis also revealed
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17  differentially expressed miRNAs in
GSE118613 with the criteria of adjusted
p < 0.05, and logFC < -1.5. Two candidate
miRNAs (miR-26a-5p and miR-223-3p) were
identified (Figure 1(b)). The two miRNAs have
been reported to be tumor suppressors in NPC
[13,24-28]. We detected the expression of the
two miRNAs in our collected tissue samples and
found that miR-26a-5p was more significantly
downregulated in NPC than in the healthy con-
trols (Figure 1(c-d)). We hypothesized that
miR-26a-5p might suppress NPC cell pheno-
types by inhibiting PTGS2.

Overexpression of miR-26a-5p inhibits
proliferation and migration of NPC cells

First, we examined the expression of miR-26a-5p
in NPC cells using qRT-PCR assay which
revealed that miR-26a-5p was expressed at low
levels in the established human NPC cell lines,
including 5-8 F, C666-1, and TWO03. miR-26a-5p
expression in the C666-1 and 5-8 F cells was
lower than that in the TWO03 cells; therefore, the
C666-1 and 5-8 F cells were selected for further
experiments (Figure 2(a)). To clarify the potential
effects of miR-26a-5p on NPC cell function, the
miR-26a-5p mimic was transfected into 5-8 F
and C666-1 cells. Following transfection, these
cells showed an enhanced miR-26a-5p expression
(Figure 2(b)). Moreover, the survival of the miR-
26a-5p mimic-treated NPC cells was reduced by
more than 30%, as revealed by the CCK-8 assay
(Figure 2(c)). The miR-26a-5p overexpression
also inhibited cell proliferation by approximately
30% in the BrdU assay (Figure 2(d)). These
results revealed that the miR-26a-5p overexpres-
sion inhibited the proliferation and viability of
the NPC cells. Furthermore, a Transwell migra-
tion assay revealed that the number of migrating
cells was reduced following the overexpression of
miR-26a-5p (Figure 3(a)). The Transwell invasion
assay additionally indicated that upregulation of
miR-26a-5p reduced the invasive level of NPC
cells by approximately 60% (Figure 3(b)). In con-
clusion, these results revealed that miR-26a-5p
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Figure 1. The identification of PTGS2 and miR-26a-5p in NPC. (a) STRING showed the PPI network analysis of the top 10 most
upregulated genes from GSE12452 data analysis (Criteria: adjusted P < 0.01, logFC=1.5). (b) The intersection between the predicted
target miRNAs of PTGS2 by Targetscan algorithm and the significantly downregulated miRNAs from GSE118613 data analysis
(adjusted P < 0.05, logFC<-1.5). (c) gRT-PCR analysis was employed to measure miR-26a-5p expression in NPC tissues and normal
tissues. **P < 0.001. (d) qRT-PCR analysis was employed to measure miR-223-3p expression in NPC tissues and normal tissues.

**P < 0.05.

overexpression suppressed the malignant proliferation of
NPC cells.

PTGS2 is targeted by miR-26a-5p in NPC Cells

Bioinformatics analysis indicated that PTGS2
was a target of miR-26a-5p and closely related
to miR-26a-5p. The predicted binding sites
between miR-26a-5p and PTGS2 are shown in
Figure 4(a). To study the association between
miR-26a-5p and PTGS2, we subcloned wild-
type PTGS2 (PTGS2-WT) containing an miR-
26a-5p binding site and a mutant PTGS2 into
a luciferase vector. The data showed that

PTGS2-WT and the miR-26a-5p mimic inhibited
luciferase activity in NPC cells, which was coun-
teracted by miR-26a-5p and PTGS2 binding site
mutations, indicating that miR-26a-5p directly
targeted PTGS2 (Figure 4(b)). Furthermore, the
enrichment of PTGS2 on Bio-miR-26a-5p was
analyzed using an RNA pull-down assay. The
results suggested that the enrichment of PTGS2
was approximately 15 times higher than that of
bio-NC (Figure 4(c)). Next, we detected PTGS2
expression in NPC by qRT-PCR to further
investigate the relationship between miR-26a-5p
and PTGS2. The results suggested that the
expression of PTGS2 increased approximately
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Figure 2. Overexpression of miR-26a-5p inhibits viability and proliferation of NPC cells. (a) MiR-26a-5p expression in NPC cell lines
(TWO03, C666-1, 5-8 F) and normal nasopharyngeal epithelial cell line (NP69) was detected by qRT-PCR. The error bars indicate SD.
n = 3. **P < 0.001 suggested a statistically significant difference in comparison with NP69. (b) qRT-PCR showed miR-26a-5p
expression was significantly increased in C666-1 and 5-8 F cells after upregulation of miR-26a-5p. (c) CCK-8 assay showed the
proliferation in C666-1 and 5-8 F cells were inhibited after upregulation of miR-26a-5p. (d) BrdU assay showed that the viability of
C666-1 and 5-8 F cells were restrained after miR-26a-5p was upregulated. (b-d) The error bars indicate SD. n = 3. *P < 0.05,
**P < 0.001 suggested a statistically significant difference in comparison with blank group.

5-fold in NPC tissues compared to the adjacent
normal tissues and increased approximately
6-fold in NPC cells compared to NP69 cells
(Figure 4(d-e)). Additionally, the Pearson’s cor-
relation analysis also suggested a negative corre-
lation between miR-26a-5p and PTGS2 in NPC

(Figure 4(f)).

Overexpression of PTGS2 counteracts the
inhibitory effect of miR-26a-5p upregulation on
the development of NPC cells in vitro

To explore the relationship between PTGS2 and
miR-26a-5p, PTGS2 expression was evaluated by
Western blot assay following the upregulation of
miR-26a-5p. The data revealed that the miR-26a-
5p mimic inhibited PTGS2 expression, suggest-
ing that miR-26a-5p negatively regulates PTGS2
expression (Figure 5(a)).

The downregulation of miR-26a-5p in NPC was
associated with the upregulation of PTGS2.
Therefore, we studied the effect of PTGS2 over-
expression on miR-26a-5p upregulation in NPC
cells. First, we confirmed PTGS2 upregulation in
NPC cells, following OE-PTGS2 transfection, by
Western blot analysis. Rescue experiments showed
that PTGS2 expression level of PTGS2-upregulated
NPC cells was also increased compared to that of
cells co-transfected with OE-PTGS2 and the miR-
26a-5p mimic (Figure 5(a)). Next, the presence of
OE-PTGS2 led to an increase in the viability of
NPC cells, whereas the miR-26a-5p mimic abol-
ished this effect (Figure 5(b)). In addition, PTGS2
overexpression resulted in a reduction in the pro-
liferation of NPC cells, and miR-26a-5p overex-
pression rescued the upregulation of NPC cells
(Figure 5(c)). Furthermore, Transwell migration
and invasion assays revealed that upregulation of
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Figure 3. Overexpression of miR-26a-5p inhibits migration and invasion of NPC cells. (a) Transwell migration assay revealed that cell
migration ability were decreased in C666-1 and 5-8 F cells after miR-26a-5p was upregulated. (b) Transwell invasion assay revealed
that cell invasion in C666-1 and 5-8 F cells were decreased after upregulation of miR-26a-5p. The error bars indicate SD. n = 3.
**P < 0.001 suggested a statistically significant difference in comparison with blank group.

PTGS2 increased the number of migrating and
invading NPC cells, while upregulation of miR-
26a-5p might further counteract this effect
(Figure 6(a-b)). Therefore, we suggest that the
enhanced antitumor effect of miR-26a-5 is depen-
dent on PTGS2.

Discussion

NPC is a malignant tumor occurring in the top
and side walls of the nasopharyngeal cavity, and its
incidence rate is the highest among the malignant
tumors of the ear, nose, and throat [29]. Early
symptoms of NPC are similar to those of a cold
and are easily ignored; however, it is highly malig-
nant and tends to metastasize to the neck lymph
nodes [30]. The treatment for NPC relies primarily
on radiotherapy and chemotherapy, but chances of
relapse and distant metastasis remain high.
MicroRNAs have been shown to vary with varying
stages of NPC progression and may be involved in
the activation of key molecules in cancer [31]. In

the present study, we found that miR-26a-5p was
downregulated in NPC tissues and cells, and the
miR-26a-5p mimic suppressed the proliferation,
migration, and invasion of NPC cells.
Furthermore, miR-26a-5p overexpression compro-
mised the oncogenic action of PTGS2 overexpres-
sion. These findings revealed that miR-26a-5p
inhibits NPC progression by targeting PTGS2
in vitro, which suggests that miR-26a-5p could be
the basis of a promising therapeutic strategy
against NPC.

miR-26a-5p has been shown to participate in
the progression of various types of cancer. It is
downregulated in colorectal cancer [32], esopha-
geal cancer [11], and thyroid cancer [12], and
functions as an inhibitor for malignant prolifera-
tion. However, miR-26a-5p can have an oncogenic
role in certain cancer types. For example, miR-
26a-5p enhances cell viability and drug resistance
in hepatocellular carcinoma [33]. Conversely,
blocking miR-26a-5p inhibited the oncogenic
action of non-small cell lung cancer in vitro [34].
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Figure 4. PTGS2 was targeted by miR-26a-5p in NPC Cells. (a) The binding site between miR-26a-5p and PTGS2 was presented from
targetscan. (b) Luciferase reporter assay demonstrated that miR-26a-5p mimic significantly inhibited the luciferase activity of vectors
that carried the wild-type of 3'-UTR of PTGS2 in C666-1 and 5-8 F cells. The error bars indicate SD. n = 3. **P < 0.001 suggested
a statistically significant difference in comparison with miR-NC co-transfected with PTGS2-WT. (c) RNA pull-down assay showed that
PTGS2 enrichment level increased in C666-1 and 5-8 F cells treated with biotin labeled miR-26a-5p. The error bars indicate SD. n = 3.
**P < 0.001 suggested a statistically significant difference in comparison with Bio-NC group. (d) gRT-PCR analysis was employed to
measure PTGS2 mRNA expression in NPC tissues and normal tissues. **P < 0.001. (e) gRT-PCR analysis was employed to test PTGS2
mRNA expression in NPC cell lines and NP69 cell line. The error bars indicate SD. n = 3. **P < 0.001 suggested a statistically
significant difference in comparison with NP69. (f) The correlation between miR-26a-5p and PTGS2 was conducted by Pearson

correlation analysis. The error bars indicate SD.

Recently, a study revealed that miR-26a-5p could
negatively regulate NPC progression [35]. In this
study, miR-26a-5p was poorly expressed in NPC
tissues and cell lines. In addition, miR-26a-5p
overexpression inhibited the viability, prolifera-
tion, invasion, and migration of NPC cells. Our
results suggest that miR-26a-5p has a tumor-
suppressing effect in NPC, which was consistent
with the findings of the previous study.
MicroRNAs regulate gene transcription effi-
ciency by recognizing the 3'-UTR of mRNA [7].
A previous investigation has shown that miR-
26a-5p regulates different target genes and

influences  their  function in  cancers.
Bioinformatics analysis predicted that PTGS2
was a potential target gene for miR-26a-5p.
PTGS2 is overexpressed in NPC and associated
with poor prognosis, suggesting its oncogenic
role [17,36]. Consistently, we also found that
PTGS2 was highly expressed in NPC tissues
and cells. Ectopic PTGS2 expression increased
the malignant phenotype of NPC cells, suggest-
ing that PTGS2 acts as an oncoprotein during
NPC progression. The interaction between
PTGS2 and miR-26a-5p was further validated
by luciferase reporter assays and RNA pull-



626 (&) B.CAIETAL

a
s B B =1 e = 2.0+ ﬁ =1 OE-NC+mimic-NC
D | PTGS? - a5 | i = OE
9 9 i B mimic
3 |GAPDH DD EP EDED - 1 B OE+mimic
) 1.01 mm blank
W | PTGS2 R = - - 85 5
> |GAPDH GS ebesenas O
0.0-
C666-1 5-8F
b -e-blank -e-blank
1.5 C666-1 = OE-NC+mimic-NC ~ 1.5- —»- OE-NC+mimic-NC
# .OE - OE
(= ~~-mimic 1= -~ mimic
= 1.04 *# - OE+mimic = 1.04 - OE+mimic
[T9] Tp)
< NS
o
S 0.5 o ﬁ 8 0.54
0.0— T T T 0.0— T T T
24h 48h 72h 96h 24h 48h 72h 96h
Time Time
C
2.0- = blank 2.0+ mm blank
— =1 OE-NC+mimic-NC ~ =1 OE-NC+mimic-NC
£ i = OF £ ki =OFE
1.5 = 1.5 .
u., B mimic Q B mimic
X =1 OE+mimic X =1 OE+mimic
a1.04 - a 1.0+
o H o s
30.5 305
o) m
0.0- 0.0

C666-1

5-8F

Figure 5. Overexpression of PTGS2 canceled out the inhibitory effect of upregulation of miR-26a-5p on the viability and proliferation
of NPC cells in vitro. (a) Western blot revealed that overexpression of miR-26a-5p and PTGS2 plasmid reversed the down-regulation
of PTGS2 protein induced by overexpression of miR-26a-5p in C666-1 and 5-8 F cells. (b) CCK-8 assay showed that overexpression of
miR-26a-5p and PTGS2 plasmid reversed the inhibition of C666-1 and 5-8 F cell viability induced by upregulation of miR-26a-5p. (c)
BrdU assay showed that overexpression of miR-26a-5p and PTGS2 plasmid reversed the inhibition of C666-1 and 5-8 F cell
proliferation induced by upregulation of miR-26a-5p. The error bars indicate SD. n = 3. *P < 0.05, **P < 0.001 suggested a statistically
significant difference in comparison with blank group. #P < 0.05, ##P < 0.001 suggested a statistically significant difference in

comparison with OE + mimic group.

down assays. The antagonistic repression
between PTGS2 and miR-26a-5p further sup-
ported their target interactions. Interestingly,
PTGS2-promoting malignant behaviors of NPC
cells were neutralized by the miR-26a-5p
mimic. Collectively, miR-26a-5p, a malignant
proliferation suppressor miRNA in NPC, may
be mediated by targeting PTGS2.

Nevertheless, this study has some limitations.
First, the lack of animal experiments to verify

the effect of miR-26a-5p and PTGS2 on NPC is
a major limitation of this study. Second, the
potential signaling pathways related to tumor-
igenesis, such as MAPK or EDF signaling path-
ways, need to be further evaluated.

Conclusions

In conclusion, this study revealed that miR-26a-5p
expression is significantly downregulated in NPC.
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Figure 6. Overexpression of PTGS2 canceled out the inhibitory effect of upregulation of miR-26a-5p on the migration and
invasion of NPC cells in vitro. (a) Transwell migration assay showed that the inhibition of migration ability of C666-1 and 5-
8 F cells caused by miR-26a-5p overexpression was reversed by up-regulation of miR-26a-5p and PTGS2. (b) Transwell
invasion assay showed that the inhibition of invasion ability of C666-1 and 5-8 F cells caused by miR-26a-5p overexpression
was reversed by up-regulation of miR-26a-5p and PTGS2. The error bars indicate SD. n = 3. **P < 0.001 suggested
a statistically significant difference in comparison with blank group. ##P < 0.001 suggested a statistically significant

difference in comparison with OE + mimic group.

miR-26a-5p negatively regulates transcription and
translation by directly binding to the 3’-UTR of
PTGS2. Moreover, the overexpression of miR-26a-
5p inhibits NPC cell viability, proliferation, inva-
sion, and migration by inhibiting PTGS2 expres-
sion. These results suggest that miR-26a-5p/
PTGS2 is a potential biomarker and therapeutic
target for NPC.
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