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Abstract

carcinoma (NPC) and its regulatory mechanism. Methods The 60 NPC and paired para-cancer normal tissues were collected from

Objective To investigate the effect of mucin 1 (MUCI1) on the proliferation and apoptosis of nasopharyngeal
October 2020 to July 2021 in Quanzhou First Hospital. The expression of MUC1 was measured by real-time quantitative PCR
(qPCR) in the patients with PNC. The 5-8F and HNEI cells were transfected with siRNA control (si-control) or siRNA targeting
MUCI (si-MUC1). Cell proliferation was analyzed by cell counting kit-8 and colony formation assay, and apoptosis was analyzed by
flow cytometry analysis in the 5-8F and HNEI1 cells. The qPCR and ELISA were executed to analyze the levels of TNF-a and IL-6.
Western blot was performed to measure the expression of MUCI, NF- kB and apoptosis-related proteins (Bax and Bcl-2).
Results The expression of MUC1 was up-regulated in the NPC tissues, and NPC patients with the high MUC1 expression were
inclined to EBV infection, growth and metastasis of NPC. Loss of MUCI restrained malignant features, including the proliferation
and apoptosis, downregulated the expression of p-IkB. p-P65 and Bcl-2 and upregulated the expression of Bax in the NPC cells.
Conclusion Downregulation of MUCI restrained biological characteristics of malignancy, including cell proliferation and

apoptosis, by inactivating NF-kB signaling pathway in NPC.
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Nasopharyngeal carcinoma (NPC) is an distribution of NPC was highly uneven”, and 70% of

epithelial carcinoma occurring in the crypt of the
nasopharynx. It had shown that non-keratinized NPC
accounted for about 95%!'!, which was closely related
to Epstein-Barr virus (EBV) infection®. In addition,
progress of NPC was accelerated by inflammation),
According to the international center for research on
cancer, incidence of NPC was nearly 133 000 per
year, accounting for 0.7% of new cancer diagnosed
and the mortality was about 80000 per year,
0.8% deaths'. The

accounting for of cancer

new diagnosed cases was occurred in East and
Southeast Asia, especially in China, where 3 out of

# This work was supported by Quanzhou Science & Technology
Planning Project (202IN072S) and Startup Fund for Scientific
Research, Fujian Medical University (2020QH1276).

#:# These authors contributed equally to this work.

w4 Corresponding author.

Tel: 86-595-22277650, E-mail: Liaojunent@163.com

Received: December 26, 2023  Accepted: March 8, 2024



2024; 51 (9

RHLE, %: MUCITEEIT 5k ENF-«BIE B F 208 & 4 A g sa H R #t A T

+2183:

100 000 people had suffered from NPC!. With the
change of living customs and population migration,
the incidence of NPC had decreased by 1%-5% every
year in worldwide!”, and the 5-year survival rate of
NPC was 63.3%—-71.4%'*].

The occurrence and development of NPC were a
complex process involving multiple genes or
signaling pathways. NF-kB activation was one of the
causes for promoting NPC progression. circBART2.2
encoded by EBV up-regulated the expression of PD-
L1 through activating IRF3 and NF-«B, resulting in
NPC immune escape’”. It was demonstrated that
silencing of NKILA increased the invasive motility of
NPC cells by NF-kB pathway!'®. E2F was highly
expressed and played a promoting role in
inflammation and tumorigenesis of NPC!'",

Mucin 1 (MUCI) encodes a membrane bound
protein and plays a crucial role in forming protective
mucus barrier on surface of the epithelium!'?.
Increased evidences had suggested that the abnormal
expression of MUC1 was closely related to tumors,

such as colorectal cancer''”, breast cancer!'¥

and
gastric cancer!”. It was reported that MUC1 was
associated with NPCU!'®, however, the underlying
mechanism by which MUCI1 regulates development
of NPC remains unclear.

MUCI1 promoted the immune escape of triple-
negative breast cancer cells through increasing the
by activating the NF-xB
signaling pathway!'”. It was showed that MUCI
accelerated the proliferation and invasion of Ilung
carcinoma cells by NF-kB signaling pathway!"®.
MUCI1 was highly expressed in prostate cancer and
the proliferation was promoted through the NF-«xB-
MUCI loop pathway!'”). It was verified that MUCI
downregulated expression of LINE-1 and CDHI
through methylating DNA promoter induced by
NF-kB, resulting to the development of breast
cancer””. In brief, the NF-«B signaling pathway was
activated by MUCI in a variety of cancers.

Based on the abnormal expression of MUCI in
NPC patients and the ability of MUCI to activate the
NF-«B pathway in other cancers, we want to prove
that MCU1 regulates malignant features of NPC cells
by NF-kB pathway in the present study.

expression of PD-LI

1 Materials and methods

1.1 Samples collection and ethical approval

The 60 patients diagnosed NPC were enrolled at
the otolaryngological department of Quanzhou First
Hospital from October 2020 to July 2021. Sixty
tumour and sixty paired paracancer normal tissues
were collected. All patients signed informed consent
at the time of surgery. This study was approved by the
Ethics Committee of Quanzhou First Hospital
(approval No. (2019)011), and abided by principles in
the Declaration of Helsinki. All patients signed
informed consent prior to samples collection.
1.2 Cell culture

The normal human nasopharyngeal epithelial
cells (NP69) and NPC cells (CNE1, 5-8F and HNE1)
were obtained from ATCC. The cells were cultured in
DMEM (for NP69 and HNEI, Gibco, USA) or
RPMI 1640 (for CNE1 and 5-8F, Gibco, USA). All
medium was supplement with 10% fetal bovine serum
(FBS, Gibco, USA) and 1% penicillin-streptomycin
solution (PB180120, Pricella, China). The NPC cells
were cultured at 37°C in a 5% CO, saturated humidity
incubator.
1.3 Cell transfection

The expression of MUC1 was interfered by small
interfering RNA (si-RNA). The siRNA control
(si-control, 5-UUCUCCGAACGUGUCACGUTT-3")
and MUCI si-RNA (si-MUC1, 5'-GUUCAGUGCCC-
AGCUCUAC-3") were designed and synthesized by
GenePharma (Shuzhou, China). The 5-8F and HNEI
cells were transfected with siRNAs (si-control,
si-MUC1) by Lipofectamine 3000 in according to the
manufacturer’s instruction when it was grown to 70%
confluence.
14  Real-time quantitative PCR
analysis

The expression of MUC1, TNF-a and IL-6 were
analyzed by qPCR analysis. Briefly, RNAs from

(qPCR)

tissues and cells were extracted by Trizol reagent
(R0O016, Beyotime, China) in according to the
manufacturer’s instruction. RNAs concentration was
detected by a spectrophotometer (NanoDrop 2000,
Thermo, USA). The All-One RT Mastermix Kit
(G492, abm, Canada) was used to generate cDNA in



2184+ EMUESEYMIER

Prog. Biochem. Biophys. 2024; 51 (9

according to the manufacturer’s instruction. Finally,
the expression of genes were determined on a thermal
cycler (CFX Connect Real-Time System, Bio-Rad,
USA) by EvaGreen qPCR MasterMix (MasterMix-S,
abm, Canada) in according to manufacturer’s
instruction, following parameters: pre-denaturation
for 10 min at 95°C; at 95°C 15 s, 60°C for 40 cycles.
The B-actin was used as internal control. The 27
method was used to calculate the expression of genes.

The primers were listed in Table 1.

Table 1 The primers sequences of PCR in this study

Name
MUCI1 forward
MUCI reverse
TNF-a forward

Sequence of bases (5'-3")
TCAGCTTCTACTCTGGTGCACAA
ATTGAGAATGGAGTGCTCTTGCT

CATCTTCTCAAAATTCGAGTGACAA
CCCAACATGGAACAGATGAGGGT
AGGATACCACTCCCAACAGACCT
CAAGTGCATCATCGTTGTTACTAC

TGGCACCCAGCACAATGAA
CTAAGTCATAGTCCGCCTAGAAGCA

TNF-a reverse
IL-6 forward
IL-6 reverse

B-Actin forward

B-Actin reverse

1.5 Antibodies

All antibodies were purchased from Beyotime
(China). The antibodies were listed as follow: MUCI
rabbit monoclonal antibody (AG2685, 1 : 1 000), IkB
rabbit monoclonal antibody (AF1282, 1: 1 000),
phospho-IkB (Ser32) rabbit monoclonal antibody
(AF1870, 1: 1000), NF-xB rabbit monoclonal
antibody (AF1234, 1: 1000), phospho-NF-xB
(Ser536) rabbit polyclonal antibody (AF5881, 1 : 500),
Bax rabbit polyclonal antibody (AF0057, 1 : 500),
Bcl-2 rabbit polyclonal antibody (AF0060, 1 : 500),
[-actin rabbit monoclonal antibody (AF5003, 1 : 2 000)
and HRP-labeled goat anti-rabbit IgG (A0208, 1:
2 000).

1.6 Western blot

The samples and cells transfected with or
without si-MUC1 were collected and lysed in pre-
cooled RIPA (P0013B, Beyotime, China) on ice for
1 h. The lysates of samples and cells were centrifuged
at 13300g for 30 min in a 4°C centrifuge. The
supernatant of lysates was collected. The protein
concentration was determined using a
spectrophotometer (NanoDrop ND-2000, Thermo,
USA). The proteins were separated by 12% SDS-
PAGE, transferred into the PVDF membrane
(IPVHO00010, Germany).

Millipore, Non-specific

proteins were blocked with 5% skim milk for 2 h at
room temperature (RT). Then, the membrane was
incubated with specific antibodies for 2h at RT,
subsequently incubated with secondary antibodies for
1 h at RT. The protein bands were visualized using
BeyoECL Star (PO018AS, Beyotime, China) by gel
imaging system (Chemidoc MP, Bio-Rad, USA).
Finally, the ImageJ software (V1.8.0.112) was used to
analyze the expression of proteins.

1.7 Cell counting kit—-8 (CCK-8) analysis

The proliferation of cells was analyzed by
CCK-8 analysis. The 5-8F and HNEI1 cells were
planted into 96-well at cell concentration of
1 000/well, transfected with si-control or si-MUCI1
and continually cultivated for the indicated times.
About 10 pl CCK-8 (C0038, Beyotime, China)
solution/well was added in the cells and cells were
cultivated in a 37°C incubator for 1 h in according to
the manufacturer’s protocol. Finally, the absorbance
(4) was measured using a spectrophotometer at the
wavelength of 450 nm.

1.8 Colony formation assay

The 5-8F and HNE!1 with si-control or si-MUCI
were resuspended in complete medium. The cells
were planted into 24-well plate at 1 000 per well, and
cultured for 10 d at 37°C in a 5% CO, saturated
humidity incubator. The cells were fixed with 4%
paraformaldehyde (P0099, Beyotime, China) at RT
for 30 min and stained with crystal violet (C0121,
Beyotime, China) at RT for 5 min. The images of
colonies were photographed using microscope. The
number of colonies was calculated using Imagel
software.

1.9 Flow cytometry analysis

The flow cytometry analysis was performed to
analyze apoptosis of cells. The 5-8F and HNEI cells
were transfected with si-control or si-MUCI1 for 24 h,
collected to stain with Annexin V-FITC (C1062M,
Beyotime, China) according to the manufacturer’s
protocol using flow cytometry (BD, USA). Apoptosis
was analyzed using FlowJo (v10.5, BD, Switzerland).
1.10 Enzyme-linked assay
(ELISA)

The 5-8F cells were transfected with si-control or
si-MUC1. The -culture supernatant of cells was
collected and analyzed using TNF-a (PT518,
Beyotime, China) and PGE2 (HB833-Hu, Hengyuan,
China) ELISA kits according to the manufacturer’s.

immunosorbent
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protocol Finally, the 4 value was detected using a
spectrophotometer.
1.11 Statistical analysis

All data from three independent experiments was
presented as the meantstandard deviation (SD) and
analyzed with GraphPad (Prism 8.3) and SPSS 23.0
(IBM). The independent student’s ¢-test was executed
to analyze the expression of MUCI in the patients
with NPC. The Mann-Whitney U test was executed to
the between MUCI1
pathological characteristics of patients with NPC. The

analyze correlation and
Tukey’s multiple comparisons of two-way ANOVA
were executed to analyze the proliferation, apoptosis
and expression of MUC1, TNF-a, IL-6 and NF-xB

signaling pathway associated proteins of cells

2 Results

2.1 The expression of MUC1 was upregulated in
patients with NPC

To explore the expression of MUCI in the
patients with NPC, qPCR and Western blot were
performed. As shown in Figure la, the expression of
MUC1 was upregulated
compared with that in the normal tissues. The samples
of three patients were randomly selected to investigate
the expression of MUCI1 protein by Western blot.
Undoubtedly, the results of Western blot were
consistent with those of qPCR, which MUCI1 protein
was increased in the tumour tissues (Figure 1b, c).

in the tumour tissues

These results were suggested that MUC1 was highly

transfected with si-control or si-MUCI1. It was .
) o o expressed in NPC.
considered as statistically significant when P<0.05.
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Fig. 1 The expression of MUC1 was up-regulated in the patients with NPC

The samples of 60 tumor and normal tissues were collected. The expression of MUC1 mRNA (a) and protein (b, ¢) were respectively detected by

qPCR and Western blot, which showed that MUC1 was higher expressed in the patients with NPC. T and N respectively mean tumor and normal

tissues. Data presented mean+SD. *P<0.05, independent #-test.

22 MUC1
pathological characteristics of NPC patients

The 60 patients with NPC were divided into low
expression and high expression according to the
expression of MUCI. The MUCI1 expression of
patients was arranged in ascending order. The patients

was closely associated with the

were defined as MUCI low expression group when
the MUCI1 expression was lower than the median of
MUCI expression; otherwise, the NPC patients were
defined as MUCI1 high expression. The correlation

analysis between the MUCI1 expression and the
pathological characteristics was performed to explore
the role of MUC1 on development of NPC. As shown
in Table 2, the gender and age of NPC patients were
independent of the expression of MUCI1. However,
the expression of MUC1 was closely associated with
EBV-VCA IgA, size of NPC and metastasis, which
indicated that high expression of MUC1 was inclined
to EBV infection, growth and metastasis of NPC.
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Table 2 Relationship between MUC1 expression and clinicopathological variables
Variables Total MUCI expression Ve P
Low (n=30) High (n=30)
Gender 0.024 4 0.875 8
Male 45 29 16
Female 15 10 5
Age 0.2307 0.6310
=50 25 12 13
<50 35 19 16
EBV-VCA IgA (SU) 5275 0.021 6
=220 38 11 27
<20 22 13 9
Size/cm 4.667 0.030 8
<6 51 36 15
>6 9 3 6
Metastasis 7.516 0.006 1
Yes 46 14 32
No 14 10 4

SU: standard units.

2.3 The expression of MUC1 was knocked down
in the NPC cells

Based on relationship between MUCI1 expression
and size of tumor in the patients with NPC, the NPC
cells investigate the regulation
mechanism of MUCI. The expression of MUC1 was
measured in the normal human nasopharyngeal
epithelial cells and NPC cells. Figure 2a showed that
the expression of MUC1 mRNA was upregulated in
the NPC cells, such as CNEIl, 5-8F and HNEI
compared with that in NP69 cells. Based on the high
expression of MUC1 mRNA in NPC cells, the 5-8F
and HNE1 cells were used for the further study. The
5-8F and HNEI cells were transfected with si-control
and si-MUCI, and then the expression of MUCI
mRNA was analyzed by qPCR. The expression of
MUCI mRNA in the cells transfected with si-control
was same as that in the 5-8F cells and HNEI1, and the
expression of MUCI

were used to

was significantly down-
regulated in the si-MUCI cells compared with that in
the si-control cells (Figure 2b, e). Results of MUCI1
protein was consistent with that of MUC1 mRNA,
which suggested that MUC1 was successfully
knocked-down by si-MUCI in the 5-8F (Figure 2c, d)

and HNEI (Figure 2f, g) cells.

24 Knock-down of MUCI1

proliferation,

inhibited the
promoted the apoptosis in the NPC
cells

To investigate the effect of MUC1 on malignant
characteristics of NPC cells, the proliferation was
analyzed by CCK-8 and colony formation assay, and
apoptosis was analyzed by flow cytometry. The result
showed that 4 value of cells transfected si-control was
same as that of 5-8F cells in indicative time, whereas
si-MUC1
significantly lower than that of cells transfected with
si-control at 36 h and 48 h (Figure 3a). The colonies
of cells with si-control were same as that of 5-8F,

A value of cells transfected was

while the colonies of cells with si-MUCI1 were
significantly fewer than that of cells with si-control
(Figure 3b, c). The proliferation of HNE1 with
si-MUC1 was similar to that of 5-8F cells with
si-MUCI1 (Figure 3f-h). These results suggested that
knock-down of MUC1 decelerated the proliferation of
NPC cells.

The apoptosis of cells was analyzed by flow
cytometry. Apoptosis of cells transfected with
si-control was almost consistent with apoptosis of
NPC, while the apoptosis of cells transfected with

si-MUC1 was increased compared with that of cells
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Fig.2 MUCI1 was knocked down by si-MUC1 in the NPC cells
The expression of MUC1 mRNA was detected by qPCR in normal human nasopharyngeal epithelial cells (NP69) and NPC cells (CNEI, 5-8F,
HNEL1) (a) . The 5-8F and HNEI cells were transfected with si-control and si-MUCI, then, the expression of MUC1 mRNA was analyzed by qPCR in
5-8F (b) and HNELI cells (e). The expression of MUCI protein was analyzed by Western blot in the transfected 5-8F (c, d) and HNEL1 (f, g) cells. ns,

P>0.05, *P<0.05, Tukey’s multiple comparisons of two-way ANOVA.

transfected with si-control in the 5-8F (Figure 3d, e)
and HNEI cells (Figure 3i, j), which suggested that
downregulation of MUCI1 promoted the apoptosis of
NPC cells.
2.5 Downregulation of MUC1 regulated the
proliferation and apoptosis by inactivating NF-xB
signaling pathway in the NPC cells

Above results showed that downregulation of
MUCI inhibited that proliferation, and promoted the
apoptosis. To explore the underly mechanism of
MUCI1 on regulate characteristics of malignancy in
the NPC cells, the proteins of NF-kB signaling
pathway and inflammatory factors were measured in
the 5-8F cells transfected with si-MUCI1. As shown in
Figure 4a, the TNF-a and IL-6 mRNA levels in the
si-control cells was the same as that in the 5-8F cells,
but the TNF-o and IL-6 levels in the si-MUCI1 cells

transfected were decreased compared with that in the
si-control cells. The results of TNF-a and IL-6
proteins consistent with the result of
corresponding mRNAs (Figure 4b). The Figure 4c, d
had shown that the phosphorylated- (p-) IkB and
p-P65 proteins levels in the si-control cells were the
same as that in the 5-8F cells, however, p-IkB and
si-MUC1 cells

compared with that in the si-control cells. The Bax/

were

p-P65 were downregulated in
Bcl-2 ratio of si-control cells was lower than that of
5-8F cells, whereas, Bax/Bcl-2 ratio of the si-MUC1
cells was significantly higher than that of si-control
cells.

Combined with the above results, it is testified
the downregulation of MUC1 could inhibit the
proliferation and promote apoptosis by inactivating
NF-kB signaling pathway in the NPC cells.



<2188

EYLZS5EYYIE#HE  Prog. Biochem. Biophys. 2024; 51 (9
(a)
8r ©) o
. b >
6 o—:5-8F ol ®) 5-8F si-control si-MUC1 E s .
=—a [S1-contro - =]
~ +—a:8i-MUC1 o}
4 °©
g
E
2
! =
1 1 1 1 [}
0 12 24 36 48 a 5-8F si-control si-MUCI
d t/h
(d) 5-8F si-control si-MUC1 (e)
10°40.22% 0.55%|  10°0204%  [0.431%| 10 15
*
1044 104 104 &
g
1073 10° 3 a
o
o
1074 1074 <
0i 0i
T 100 10¢ 10° 5-8F si-control si-MUCI1
M) =
oo ‘HNEI (2 3
6 =—a si-control HNEI si-control si-MUCI1 bS]
< | ==si-MUCH 5
4 £
=
a
2
¥ =
1 1 1 1 é
0 12 2/‘:1 36 48 HNE1 si-control si-MUCI1
# .
(i) HNE1 si-control si-MUC1 )
1054 0.426% 0.497% 10°40.768% 1.07% 1054 0.666% 2.91% 15
10*4 10°3 10* 5 S
E N k 210
104 173 10°3 g
2 E % ns
1074 205
10°4 R 2 107 <
PI 970 10°4 5 0, y
01 OT.¥ 97% 395.7% 2.47% 0] 0

e e e () e
102 10°  10* 10° 10" 102 10° 10* 10°

FITC

HNE]1 si-control si-MUCI1

Fig.3 Downregulation of MUCI1 inhibited the proliferation, promoted the apoptosis in the NPC cells

The 5-8F and HNE1 cells were transfected with si-control or si-MUCI1. The CCK-8 assay was executed to analyze the proliferation of cells on the

indicated time in 5-8F (a) and HNEI (f) cells. The colony formation assay was used to analyze the proliferation of 5-8F (b, ¢) and HNEI (g, h) cells.

The CCK-8 and colony farmation assays showed that downregulation of MUCI inhibited the proliferation in the NPC cells. Flow cytometry assay

showed that apoptosis of si-MUCI cells was increased compared with that of si-control, which downregulation of MUC1 accelerated apoptosis of

5-8F (d, e) and HNEI cells (i, j). All data were represented mean+SD from three independent experiments. ns, P>0.05, *P<0.05, Tukey’s multiple

comparisons of two-way ANOVA.

3 Discussion

NPC was a malignant epithelial carcinoma of
head and neck, and had a relatively high incidence in
Chinal®”. It was showed that EBV infection and
inflammation accelerated the progress of NPC3l A
research showed that NOTCH2 was down-regulated
in the patients with NPC; meanwhile, knock-down of
NOTCH2 could promote metastasis by EMT in
NPCP!". The expression of miR-9 was decreased in
the NPC tissues, and it was verified that exosomal

miR-9 suppressed angiogenesis by directly targeting
MDK and regulating PDK/AKT pathway in the
NPC™,
(HDAC4) was significantly increased in the primary
and metastatic NPC tissues and high HDAC4
expression predicted a poor overall survival (OS) of
NPC patients™. IncRNA SNHG6 accelerated
progression of NPC via regulating miR-26a-5p/
ARPP19 signal axis®. MiR-335 methylation was
higher in the NPC tissues, which was correlated with
metastasis of NPC™. Thus, it could be seen that

The expression of histone deacetylase 4
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Fig. 4 Silencing of MUC1 inhibited the expression of inflammatory factors by inactivating NF-kB pathway, and regulated

the expression of apoptosis—related proteins in the NPC cells

The 5-8F cells transfected with or without si-MUCI. The expression of TNF-a and IL-6 mRNAs (a) and proteins (b) were respectively analyzed by
gPCR and ELISA. The indicated proteins were visualized by Western blot (c). The expression of p-IkB/IkB, p-NF-kB/NF-kB and Bax/Bcl-2 were

analyzed in the transfected 5-8F cells (d). All data were represented mean+=SD from three independent experiments. ns, P>0.05, *P<0.05, Tukey’s

multiple comparisons of two-way ANOVA.

disorders of multiple genes and signaling pathways
accelerated the progress of NPC by regulating the
malignant characteristics of cells.

MUCI1 was expressed on the apical surface of
epithelial cells in many different tissues including
lung, breast, stomach, pancreas, etc. And the MUCI
could form protective mucous barriers. Aberrant
expression of MUC1 was associated with cancers. It
was confirmed that upregulation of MUC1 was one of
biomarkers for prognosis and drug resistance of
bladder cancer® and prostate cancer?”. The score of
MUCI staining was increased in the oral squamous
cell carcinoma compared with oral epithelium of
normal and oral epithelial dysplasia®®. MUC1 was
overexpressed in the breast cancer, and it had been
shown that MUC1 was an effective target for breast

cancer chemotherapy®”>". In this study, it was

confirmed the expressions of MUC1 mRNA and
protein were upregulated in the patients with NPC,
which was consistent with previous research that
abnormal expression of MUC1 was associated with
NPC!'®. Meanwhile, our results showed the high
expression of MUCT contributed to growth of NPC by
analyzing relationship between MUCT1 expression and
clinicopathological variables. To clarify the influence
of MUCI1 on malignant biological characteristics of
NPC, proliferation and apoptosis were analyzed. The
results had suggested that the proliferation was
retarded and apoptosis was accelerated in NPC cells
with knock-down of MUCI. In other words, the
MUCI could aggravate the malignant characteristics
of NPC cells, which was consistent with the role of
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MUCI in a variety of cancers, such as clear cell renal
cell carcinoma'®!l, osteosarcoma®™ and hepatocellular
carcinoma cells"*.

A large number of genes were differentially
expressed in NPC, which were enriched in NF-xB
signaling pathway**. EBV-encoded LMP1 expression
underpinned NF-kB activation in NPC*!, The NKILA
repressed NPC carcinogenesis and metastasis by

[36]

inhibiting NF-kB pathway Overexpression of
SIRT6 induced apoptosis of NPC cells by inactivating
NF-«B signaling””. AKRI1B10 was increased in the
NPC with radiotherapy resistance, and overexpression
of AKRIBIO stimulated proliferation, suppressed
apoptosis and decreased NPC cellular DNA damage
after radiotherapy by activating FFA/TLR4/NF-«xB
axis in the NPC cells”*. Cancer-associated fibroblasts
induced the

promoted NPC cell survival following irradiation via

formation of radioresistance and
the IL-8/NF-«B pathway to reduce irradiation-induced
DNA damage™. Ginkgolic acid suppressed growth of
NPC cells by inhibiting NF-kBM. Simvastatin
induced apoptosis of NPC cells through inactivating
NF-«B signaling pathway!*!). Thus, NF-«B signaling
pathway played a critical role in progress of NPC, and
was one of the target genes for treatment of NPC.
There were increasing evidences that NF-xB
signaling pathway was overactivated by MUCI in a

[17-18, 42]

variety of cancers , except for NPC. There was
no doubt that TNF-a and IL-6 was inflammatory
factors regulated by NF-«B signaling pathway'*!. The
relationship analysis showed that the expression of
MUCI was positively correlated with EBV infection.
EBV infection accelerated the process of NPC by
stimulating inflammatory response!*!. It was verified
that down-regulated of MUCI1 decreased the
expression of TNF-a, IL-6, p-IkB, p-NF-«xB, Bax and
Bcl-2, which implied that down-regulated of MUCI1
could inactivate the NF-xB. Combined with the effect
of NF-«B on biological behavior of cancer cells and
our results that loss of MUCI inhibited proliferation,
induced apoptosis of NPC cells, we speculated that
knockdown of MUCI1 could weaken malignant
features of NPC cells through abolishing the activity
of NF-«B in the NPC cells.

4 Conclusion

In this study, we had verified that MUC1 was
highly expressed in the NPC patients. The MUCI

expression was positively correlation with EBV
infection. And the high expression of MUCI1 was
of NPC.
downregulation of MUCI significantly inhibited the

prone to metastasis Functionally,
proliferation and induced the apoptosis. Mechanically,
the reduction of MUCI1 dramatically reduced the
expression of TNF-a and IL-6, inhibited the
phosphorylation of IkB and NF-kB, and regulated the
expressions of Bax and Bcl-2. In conclusion, loss of
MUCI

promoted apoptosis by inactivating NF-«B signaling

significantly suppressed the proliferation,

pathway. However, there are some limitations as
First, knockdown of MUCI inhibited
malignant characteristics of NPC cells in vitro.

follows.

Further study still is executed to verify the inhibitor of
MUCI on the malignant characteristics in vivo.
Second, the specific mechanism of how MUCI
inhibits malignant features of NPC cell by regulating
NF-«xB signaling pathway remains to be further
explored.
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MUC1 TiEE T e FENF-kBIE 2 H) 4§ 2 1H 5
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WE BHW NTHITEER1 (MUC1) XT&IHFE (nasopharyngeal carcinoma, NPC) i35 5 8 T 152 00 M HRAE AL
Hilo ik SR MN T — B BE 2020 4F 10 H~20214F 7 A 60 4l NPC J2 Bt X iz 5 1 #4120, R SEH 72 i PCR (real-time
quantitative PCR) #ill MUC1 7E NPC 3% i ik . Bi X I siRNA B8 [7] MUCH (4 siRNA (si-MUC1) %49 5-8F Fl HNEL
AL, 5351 H CCK-8 FE VR IE B SE 35 4341 5-8F FIHNEL U Al iy 38458 , i =C 240 MR 4347 5-8F FTHNEL Y T2 & ; qPCR Al
ELISA #:11 TNF-a F1 IL-6 7KF; Western blot ] MUC1 . NF-xkB M T-HICHE 21k, &R MUCI 7E NPC 44U %5k
FH; MUCL m3RIANPC B35 5 kB EBV YL . NPCHRK A ; MUCL SR INT] T NPC 20 J6 438 58 A T 4 A=
WEATR, FTMp-IkB. p-P65HIBel-2 &L, iBax#ik, &5t MUCL M A2 1% NF-«B {558 F i NPC %
AT R

EEA FEML, S, NF-xBfE S, W, W
hE%#%ES R76, R739.5, Q599 DOI: 10.16476/j.pibb.2023.0505
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