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Abstract 

Purpose: To determine the effect of micro-ribonucleic acid-200c (miR-200c) on biological function of 
nasopharyngeal carcinoma, and the likely molecular regulatory mechanism involved.  
Methods: Thirty (30) nasopharyngeal carcinoma tissues and para-cancerous normal tissues were taken 
from patients undergoing surgery in Maternal and Child Health Hospital of Hubei Province, Wuhan from 
September 2018 to January 2020. The expression levels of miR-200c in the two types of tissues were 
determined. Cells of human nasopharyngeal carcinoma cell line HNE1 were cultured to about 70 % 
growth prior to transfection with blank plasmid, PINI and miR-200c analogs. After 48 h of culture, control 
group, PINI group, and miR-200c over-expression + PINI group were obtained. The expression levels of 
PINI and changes in centrosomes in each group were measured, and changes in cell migration in each 
group were determined using Transwell migration assay.  
Results: Compared with para-cancerous normal tissues, the expression level of miR-200c in 
nasopharyngeal carcinoma was significantly increased (p < 0.01). Compared with the control group, the 
PINI expression level and cell migration ability in miR-200c overexpression tissue were markedly 
decreased, while the percentage of extra centrosomes was markedly increased. Compared to miR-200c 
over-expression tissue, the PINI expression level and cell migration ability in the miR-200c over-
expression + PINI group were markedly raised, while the percentage of extra-central somatic cells was 
significantly decreased (p < 0.05).  
Conclusion: MiR-200c may inhibit the migration of nasopharyngeal carcinoma cells by inhibiting the 
expression of PINI and inhibiting abnormal expansion of centrosomes. 
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INTRODUCTION 
 
Nasopharyngeal carcinoma is a tumor that 
originates from the mucosal epithelium of the 
nasopharynx. It often occurs in the pharyngeal 
crypt and top forearm of the nasopharynx, and it 

is one of the most common head-and-neck 
malignant tumors in South China and Southeast 
Asia. The factors involved in the pathogenesis of 
nasopharyngeal carcinoma are not fully 
understood. However, it is currently generally 
believed that the pathogenesis of 
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nasopharyngeal carcinoma is related to genetic 
susceptibility, environmental factors, and latent 
infection with EB virus. Nasopharyngeal 
carcinoma may result from gene-environment-EB 
virus interactions [1]. One of the main treatment 
methods currently used for nasopharyngeal 
carcinoma is chemotherapy. However, the 5-year 
survival after using chemotherapy alone is only 
about 50 %. Although the therapeutic effect of 
nasopharyngeal cancer has improved as a result 
of continuous improvements in nasopharyngeal 
cancer diagnosis and treatment methods, the 
overall 10-year survival is still only approximately 
45%, while that of advanced cancer patients is 
only about 35 % [2]. Nasopharyngeal carcinoma 
is associated with fast infiltration and growth and 
high degree of malignancy, and its anatomical 
location is unique. The early clinical symptoms 
are not typical, leading to easy misdiagnosis. 
Studies have found that cervical lymph node 
metastasis or even distant metastasis may occur 
early in the onset of nasopharyngeal carcinoma. 
In addition, local recurrence and distant 
metastasis after radiotherapy of nasopharyngeal 
carcinoma are important factors that affect 
treatment efficacy and prognosis [3,4]. Therefore, 
it is important to study the molecular mechanism 
involved in metastasis of nasopharyngeal 
carcinoma so as to identify new molecular 
markers related to the disease. This will enhance 
targeted therapy in order to improve the survival 
of patients and reduce their mortality. 
 
MicroRNA-200c (microrna-200c, miR-200c) is 
important for epithelial-mesenchymal cell 
transformation, cell invasion and metastasis in 
various types of cancer, and in anti-treatment 
process. However, its role in nasopharyngeal 
carcinoma, and the mechanism involved are still 
unclear [5].  
 
This study was carried out to investigate the 
effect of miR-200c on the biological function of 
nasopharyngeal carcinoma cells, and the 
possible molecular regulatory mechanisms 
involved. 
 
EXPERIMENTAL 
 
Experimental tissues and cells 
 
A total of 30 nasopharyngeal carcinoma tissues 
and para-cancerous normal tissues were taken 
from patients undergoing surgical treatment in 
Maternal and Child Health Hospital of Hubei 
Province, Wuhan from September 2018 to 
January 2020. Human nasopharyngeal cancer 
cell line HNE1 was purchased from Shanghai 
Huiying Biotechnology Co. Ltd. 
 

Main instruments and reagents 
 
The major instruments and reagents used, and 
their sources (in brackets) were: real-time 
fluorescence quantitative PCR instrument (Jinan 
Guangyao Medical Equipment Co. Ltd., model: 
CFX384Touch); flow cytometer (Beckman 
Coulter Co. Ltd, USA: model: CytoFLEX); carbon 
dioxide incubator (Shanghai Rundu 
Biotechnology Co. Ltd, model Herocell 180); 
biological microscope (Beijing Jiayuan Xingye 
Technology Co. Ltd., model: BS200); constant 
temperature water bath (Shanghai Chenlian 
Biotechnology Development Co. Ltd., model: HH-
1); fetal bovine serum (Shenzhen RED Life 
Science and Technology Co. Ltd.); Transwell 
Chamber (Beijing Unique Biotech Co. Ltd), and 
RPMI1640 medium (Shanghai Qiming Biotech 
Co. Ltd). 
 
Cell culture 
 
The HNE1 cells were removed from liquid 
nitrogen, placed in a constant temperature water 
bath to thaw, centrifuged, and cultured in 
complete medium in a 5 % CO2 incubator at 37 
℃. At about 85 % growth, the medium was 
refreshed, and the cells were subjected to 0.25% 
tryptic digestion using 0.25 % trypsin. When the 
cells become rounded, with clear boundaries, 
they were sub-cultured. 
 
Cell transfection 
 
Strains containing empty plasmids and 
recombinant plasmid PINI were inoculated into 
200 mL of LB medium at a certain ratio, and 
cultured overnight at 37° C in a centrifugal 
shaker at 200 rpm. Thereafter, 200 mL of 
bacterial solution was added to the centrifuge 
tube, and the bacterial cells were recovered via 
centrifugation at 8000 rpm for 3 min, while the 
supernatant was discarded. Water droplets were 
removed using absorbent paper, followed by 
filtration. Then, isopropanol was added to the 
filtrate at a volume ratio of 0.3:1, mixed and 
transferred into a CP6 adsorption column, 
followed by addition of 3mL of absolute ethanol 
and centrifugation at 8000 rpm at room 
temperature for 3 min. The supernatant was 
discarded, and the adsorption column CP6 was 
placed in a clean 50-mL collection tube. Then, 2 
mL of elution buffer was added to the middle part 
of the adsorption membrane, followed by 
centrifugation at 8000 rpm for 3 min. The cells 
were mixed with eluent and kept in a -20 ℃ 
refrigerator. 
 
Cells with good growth potential were inoculated 
into a 6-well plate at a density of 100,000 
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cells/mL. When the cells grew to about 70 %, 
they were transfected with either blank plasmid, 
PINI or miR-200c analogs. After 48-h culture, the 
control, PINI group, and miR-200c 
overexpression + PINI groups were obtained, 
each with 5 replicates. 
 
Real-time fluorescence qPCR 
 
The miR-200c expressions in nasopharyngeal 
carcinoma and other tissues were determined 
with real-time fluorescence quantitative PCR 
assay. Total RNA was extracted from the 
nasopharyngeal carcinoma tissues and adjacent 
normal tissues. The tissues were ground and 
lysed in lysis buffer, and each supernatant was 
added to 200μL of chloroform, and mixed well. 
The mixture was centrifuged, and the white 
precipitate was added to 1mL of 75% ethanol, 
followed by thorough mixing, and the absorbance 
of the solution was read at 270 nm in an 
ultraviolet spectrophotometer.  
 
Reverse transcription was performed using a 
reverse transcription kit. The primer was 
designed and synthesized, and the samples 
subjected to real-time fluorescence quantitative 
PCR in a real-time fluorescence quantitative 
PCR instrument. The 2-△△Ct method was used to 
calculate the relative expression level of the 
target gene. 
 
Western blot assay 
 
The expression level of PINI in each group of 
cells was determined with immunoblot assay. 
Total protein was extracted from the HNE1 cells 
using TRIzol reagent. Concentration of total 
protein content of the extract obtained after 
centrifugation was determined using BCA 
method. The protein was resolved using SDS-
PAGE, followed by transfer to PVDF membrane. 
The membrane was incubated with anti-PINI 
overnight in a refrigerator at 4 ℃, and with HRP-
linked 2o antibody for 60 min at laboratory 
temperature. The blots were detected using ECL 
method, and gel imaging system was used to 
determine relative protein expressions. The 
above assay was conducted multiple times to 
reduce error. 
 
Transwell migration assay 
 
This was used to measure changes in cell 
migration ability in each group of cells. First, 100 
μL of double-free medium was used to infiltrate 
the chamber for 30 min, and absorbent paper 
was used to dry the medium. Then, 100 μL of 
cell suspension was placed in the upper chamber 

of the Transwell, while 650 μL of complete 
culture medium was put in the lower chamber. 
The cells were cultured at 37 ℃ for 24 h, after 
which the chamber was taken out. Then, the 
cells were stained with hematoxylin-eosin 
solution, and examined under a light microscope. 
 
Immunofluorescence assays 
 
Changes in centrosomes in each group of cells 
were measured using immunofluorescence 
method. The HNE1 cells were inoculated into a 
12-well plate for cell transfection. The cells were 
fixed with formaldehyde, washed with phosphate 
buffer, and sealed with BSA blocking solution. 
After sealing, tubulin monoclonal antibody was 
dropped on the glass slide and incubated at 4 ℃ 
overnight to avoid the formation of bubbles 
during the process.  
 
Then, the slide was rinsed with phosphate buffer 
and incubated in the dark with diluted DyLight488 
labeled anti-mouse IgG antibodies. This was 
followed by DAPI staining and fluorescence 
microscopic examination. Changes in the 
centrosomes in each group of cells were 
recorded. 
 
RESULTS 
 
MiR-200c expression levels of nasopharyn-
geal cancer and para-cancer tissues 
 
Table 1 shows that miR-200c expression levels 
in nasopharyngeal carcinoma tissues were 
significantly increased, when compared with 
para-cancerous normal tissues (p < 0.01).  
 
Table 1: MiR-200c expression levels of 
nasopharyngeal carcinoma and para-cancerous 
normal tissues (mean ± SD, n = 30) 
 

Group si-stk33 
Nasopharyngeal carcinoma tissues 1.83 ± 0.35 
Para-cancerous normal tissues 1.01 ± 0.21 
T 11.004 
P-value < 0.001 

 
PINI expression levels of cells  
 
The PINI expression level in the miR-200c 
overexpression group was significantly reduced, 
when compared with the control (p < 0.05). 
However, relative to miR-200c overexpression 
tissue, PINI expression level in miR-200c 
overexpression + PINI group was markedly 
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elevated (p < 0.05). These results are presented 
in Figure 1 and Table 2. 
 

 
 
Figure 1: Comparison of PINI expression levels of 
cells in the two groups 
 
Table 2: PINI expression levels of cells in each group 
(mean ± SD, n = 30) 
 
Group PINI 
Control 0.41 ± 0.08 
miR-200c overexpression 0.10 ± 0.02 
F 866.24 
P-value < 0.001 
 
Changes in centrosomes 
 
The percentage of extra-central somatic cells 
was markedly increased in the miR-200c 
overexpression tissue, relative to the control 
tissue. However, relative to miR-200c 
overexpression tissue, the percentage of extra-
central somatic cells in miR-200c overexpression 
+ PINI tissue was markedly reduced. These 
results are shown in Table 3. 
 
Table 3: Changes in the centrosome in each group 
(mean ± SD, n = 30) 
 

Group 
Extra-central  
somatic cells (> 2) 

Control 8.25 ± 0.24 
MiR-200c 
overexpression 

6.97 ± 0.17 

F 550.22 
P-value < 0.001 
 
Changes in cell migration capacity  
 
Relative to the control group, cell migration ability 
in miR-200c overexpression group was 
significantly reduced, but cell migration ability 
was markedly higher in miR-200c overexpression 
+ PINI group than in miR-200c overexpression 
group (p < 0.05). These results are presented in 
Figure 2 and Table 4. 
 
DISCUSSION 
 
Nasopharyngeal carcinoma is a malignant tumor 
which originates from the nasopharyngeal 
mucosa-covered epithelium. It is a highly lethal 
tumor and also the most common malignant 

tumor of the ear, nose, and throat. The 
pathogenesis of nasopharyngeal carcinoma is 
relatively complex and not yet clearly 
understood. It is considered to be a disease 
caused by a complex interaction of genetic 
factors, viral infections and environmental factors 

[6]. Currently, radiotherapy and chemotherapy 
are the main methods used for the treatment of 
nasopharyngeal carcinoma. However, most 
nasopharyngeal carcinoma patients are 
moderately sensitive to radiation therapy, and 
their 5-year survival is low, resulting in serious 
impact on their lives and health [7]. 
 

 
 
Figure 2: Changes in cell migration ability in each 
group. A: Control group; B: miR-200c overexpression 
group 
 
Table 4: Changes in cell migration capacity (mean ± 
SD, n = 30) 
 

Group 
Cell migration 

ability 
Control 127.36 ± 14.58 
miR-200c 
overexpression 

72.49 ± 11.49 

F 1137.60 
P-value < 0.001 
 
The 5-year survival of patients has not improved 
significantly, despite new advances in the 
diagnosis and treatment of nasopharyngeal 
carcinoma. Therefore, it is highly desirable to 
identify suitable biomarkers of the disease so as 
to diagnose early lesions in high-risk groups, and 
improve the survival of patients. 
 
MicroRNAs (miRNAs) are a new class of 
endogenous single-stranded non-coding RNA 
molecules found in eukaryotic organisms. They 
regulate the expressions of various genes, 
especially abnormal expression in tumor 
resistance [8]. Reports have shown that miRNA 
can be used as an oncogene to down-regulate 
tumor suppressor genes, and also as a tumor 
suppressor gene to down-regulate oncogenes, 
with diverse miRNAs regulating different types of 
tumors [9]. In addition, miRNAs affect the post-
transcriptional regulation of target genes, thereby 
changing the target protein mRNA, which in turn 
affects the sensitivity of tumor cells to drugs [10]. 
 
The miR-200 group is a vital part of miRNAs. 
Their expressions not only regulate cell 
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proliferation, but also reduce cell migration and 
invasion by targeting ZEB1 and ZEB2 [11]. In 
particular, it has been discovered that 
dysregulated expression of miR-200c in a variety 
of cancer cell lines affects a large variety of 
different biological processes. According to 
reports, miR-200c plays an important role in 
epithelial-mesenchymal cell transformation, cell 
invasion, and metastasis [12]. The results of this 
study indicate that miR-200c may be involved in 
the pathogenesis of nasopharyngeal carcinoma. 
 
It is known that PINI is a highly conserved 
peptidyl-prolyl cis-trans isomerase that 
specifically recognizes phosphorylated 
serine/threonine-proline motifs and causes cis-
trans isomerization. It has been reported that 
PINI is highly expressed in most tumors [13]. 
Some scholars have found in the study of breast 
cancer that PINI enhances the transcriptional 
effect of c-Jun through the Ras signaling 
pathway, thereby enhancing cell migration [14]. 
Migratory and invasive potential are vital 
attributes of cancer cells, and they are complex, 
multi-step cascade processes linked to the 
prognosis of patients.  
 
The centrosome is an important indicator of 
cancer, and it plays a vital role in microtubule 
organization, signal transduction and cell 
division. Studies have found abnormal 
centrosome amplification in tumor cells: cancer 
cells with centrosome amplification usually 
survive in cell division and cause genomic 
instability [15]. 
 
CONCLUSION 
 
The findings of this study demonstrate that miR-
200c may inhibit the migration ability of 
nasopharyngeal carcinoma cells and also inhibit 
abnormal expansion of centrosomes by 
suppressing the expression of PINI. Thus, PINI 
may be a target gene of miR-200c. 
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