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Downregulation of miRNA-429 and
upregulation of SOX2 were unfavorable to
the prognosis of hasopharyngeal carcinoma
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Abstract. - OBJECTIVE: The purpose of this
study was to uncover the correlations of expres-
sion levels of microRNA-429 (miRNA-429) and
SOX2 with clinical parameters and prognosis of
nasopharyngeal carcinoma.

PATIENTS AND METHODS: Nasopharyngeal
carcinoma patients (n=95) and nasopharyngi-
tis patients (n=95) in the same period were en-
rolled. The relative levels of miRNA-429 and
SOX2 in nasopharyngeal tissues collected from
these patients were detected by reverse tran-
scriptase-polymerase chain reaction (RT-PCR).
Then, the potential correlation between miR-
NA-429 and SOX2 was analyzed by Pearson cor-
relation test. Next, the influences of miRNA-429
and SOX2 levels on clinical parameters of naso-
pharyngeal carcinoma patients were assessed.
At last, the factors influencing the prognosis of
nasopharyngeal carcinoma were determined us-
ing the Cox regression model.

RESULTS: It was found that downregulated
miRNA-429 and upregulated SOX2 were ob-
served in nasopharyngeal tissues collected
from nasopharyngeal carcinoma patients. MiR-
NA-429 level was negatively correlated with that
of SOX2 in nasopharyngeal carcinoma tissues.
In addition, miRNA-429 and SOX2 levels were
related to age, tumor differentiation, T stage,
N stage, and clinical grade of nasopharyngeal
carcinoma patients. Moreover, worse prognosis
was seen in nasopharyngeal carcinoma patients
expressing low level of miRNA-429 or high lev-
el of SOX2. Furthermore, Cox regression analy-
sis showed that T3-T4 stage, moderate to high
differentiation, and high level of SOX2 were risk
factors, while high level of miRNA-429 was the
protective factor for nasopharyngeal carcinoma.

CONCLUSIONS: Downregulation of miR-
NA-429 and upregulation of SOX2 are unfavor-
able to the prognosis of nasopharyngeal carci-
noma.
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Introduction

Nasopharyngeal carcinoma is one of the most
common malignancies in Southern China and
Southeast Asia. About 60-85% of nasopharyn-
geal carcinoma patients develop tumor metasta-
ses at the initial diagnosis. Therefore, tumor me-
tastasis is the leading cause of treatment failure in
nasopharyngeal carcinoma'. With the continuous
advancement of diagnosis and treatment technol-
ogy, comprehensive treatments based on surgery
and postoperative radiotherapy effectively con-
trol the primary tumors. Nevertheless, sufficient
treatments on metastases are limited. The 5-year
survival of nasopharyngeal carcinoma has not
been greatly improved?. It is urgent to find out
biomarkers for effectively predicting the progno-
sis of nasopharyngeal carcinoma.

MicroRNAs (miRNAs) are highly conserved,
non-coding, single-stranded RNAs with approx-
imately 19-25 nt in length. They primarily target
on mRNA 3'-untranslated region (3-UTR) and
thereafter block the translation or degrade the
target mRNAs**. Chen et al’ detected 35 differ-
entially expressed miRNAs in 13 nasopharyngeal
carcinoma tissues and 9 normal nasopharyngeal
tissues. Among them, 11 miRNAs are upreg-
ulated, including miR-17-92 clusters, miR-155,
miR-138, miR-25, etc., and a total of 24 miRNAs
are downregulated. MiRNA-429-encoded gene
locates on human chromosome 1p36.33, which is
closely linked to tumorigenesis®. In most types
of tumors, miRNA-429 serves as a tumor-sup-
pressor gene'. It is reported that miRNA-429
suppresses nasopharyngeal carcinoma cells to
proliferate and metastasize by downregulating
TLNI"

SOX2 is a key transcription factor responsible
for maintaining stem cell pluripotency. As an im-
portant biomarker for cancer stem cells, SOX2 is
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closely related to multiple aspects of cancer cell
activities'>", and it is generally upregulated in
cancer, and linked to the disease progression'*!.
Wu et al'® suggested that the upregulation of
SOX2 promotes the growth of nasopharyngeal
carcinoma cells.

A previous study has demonstrated the poten-
tial interaction between miRNA-429 and SOX2,
thereafter influencing the occurrence and pro-
gression of cancer”. The progression of glioblas-
toma multiforme is alleviated by miRNA-429 by
targeting SOX2%. In this paper, the influences of
miRNA-429 and SOX2 on prognosis of nasopha-
ryngeal carcinoma were mainly explored.

Patients and Methods

Baseline Characteristics

A total of 95 nasopharyngeal carcinoma pa-
tients who were treated with radical surgery
in Affiliated Hospital of Guizhou Medical Uni-
versity from July 2016 to December 2018 were
enrolled, including 57 males and 38 females with
the age of 33-75 years old (mean age: 54.6+9.2
years old). Their clinical data were collected.
Inclusion criteria: patients initially diagnosed
with nasopharyngeal carcinoma by biopsy, those
whose tumor staging and pathology were con-
firmed, those receiving no pre-operative treat-
ment of chemotherapy or radiotherapy, and those
providing complete clinical data and follow-up
data. Exclusion criteria: Patients not initially di-
agnosed with nasopharyngeal carcinoma was,
those with distant metastases at the first diagno-
sis, those with autoimmune diseases, diabetes,
blood diseases, etc., those with other malignan-
cies, or those with unavailable complete clinical
data and follow-up data.

In the meantime, 95 patients with chronic in-
flammation of the nasopharynx were enrolled as
controls, including 66 males and 29 females with
34-69 years old (mean age: 55.7+8.3 years old).
This study was approved by Ethics Committee
of Affiliated Hospital of Guizhou Medical Uni-
versity. Signed written informed consents were
obtained from all participants before the study.

Reverse Transcriptase-Polymerase
Chain Reaction (RT-PCR)

Nasopharyngeal tissues were lysed for isolat-
ing total RNA using TRIzol method (Invitrogen,
Carlsbad, CA, USA). RNA was reversely tran-
scribed into complementary deoxyribose nucleic

acid (cDNA) using PrimeScript RT Reagent (Ta-
KaRa, Otsu, Shiga, Japan), and applied for RT-
PCR. Glyceraldehyde 3-phosphate dehydroge-
nase (GAPDH) and U6 were used as the internal
reference. miRNA-429: forward: 5’-GGGGGTA-
ATACTGTCTGGT-3’ and reverse: 5-TGCGT-
GTCGTGGAGTC-3’, U6: forward: 5-GCTTC-
GGCAGCACATATACTAAAAT-3" and reverse:
5’-CGCTTCACGAATTTGCGTGTCAT-3’,
SOX2: forward: 5>-TGGACA GTTACGCGCA-
CAT-3> and reverse: 5’-CGAGTAGG ACAT-
GCTGTAGGT-3’, GAPDH: forward: 5-TGAAG-
GTCGGAGTCAACGG-3' and reverse: 5-CCTG-
GAAGATGGTGATGCG-3".

Follow-Up

Every patient was followed up through outpa-
tient visit or telephone call for at least 5 years.
The follow-up was conducted once every three
months in the first year and once every six
months since after. The last follow-up was con-
ducted in 2018. The death of patient was recorded
as the termination of follow-up.

Statistical Analysis

Statistical Product and Service Solutions
(SPSS) 22.0 (IBM Corp., Armonk, NY, USA)
was used for data analyses. Data were expressed
as mean =+ standard deviation. The differences be-
tween the two groups were analyzed by the #-test.
Kaplan-Meier method was introduced for surviv-
al analysis, followed by Log-rank test for com-
parison between curves. Then, the correlation
between miRNA-429 and SOX2 was evaluated
by Pearson correlation test. At last, potential fac-
tors influencing prognosis of nasopharyngeal car-
cinoma were analyzed by Cox regression model.
p<0.05 was considered as statistically significant.

Results

Downregulated miRNA-429 and
Upregulated SOX2 in Nasopharyngeal
Carcinoma Tissues

Relative levels of miRNA-429 and SOX2 in
nasopharyngeal tissues collected from 95 naso-
pharyngeal carcinoma patients and 95 nasophar-
yngitis patients were detected by RT-PCR. It was
found that compared with normal nasopharyn-
geal tissues, miRNA-429 was downregulated and
SOX2 was upregulated in tumor tissues (Figure
1A, 1B).
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Figure 1. Downregulated miRNA-429 and upregulated SOX2 in nasopharyngeal carcinoma tissues. Relative levels of
miRNA-429 (A) and SOX2 (B) in nasopharyngeal tissues collected from 95 nasopharyngeal carcinoma patients and 95

nasopharyngitis patients.

Correlation Between MiRNA-429 and
SOX2

Pearson correlation test revealed a negative
correlation between miRNA-429 and SOX2 in
nasopharyngeal carcinoma tissues (r=-0.9164,
p<0.001, Figure 2).

Relationship Between Expression
Levels of MiRNA-429 and SOX2 with
Clinical Parameters of Nasopharyngeal
Carcinoma Patients

To validate potential influences of miRNA-429
and SOX2 on the progression of nasopharyngeal
carcinoma, patients were assigned into high-level
group (n=48) and low-level group (n=47) based
on the median level of miRNA-429 (2.20+1.07).
According to the results, miRNA-429 level was
negatively correlated with age, tumor differen-
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Figure 2. Correlation between miRNA-429 and SOX2 in
nasopharyngeal carcinoma tissues.
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tiation (moderate to high differentiation), T,-T,
stage, N -N, stage, and clinical grade III-IV of
nasopharyngeal carcinoma patients. Likewise,
the patients were assigned into high-level group
(n=50) and low-level group (n=45) based on the
median level of SOX2 (8.29+£3.39). SOX2 level
was positively related to the abovementioned pa-
rameters (Table I).

Influences of MiRNA-429 and SOX2 on
Prognosis of Nasopharyngeal Carcinoma
Patients

Patients were followed up for 5 years for
collecting prognostic information. By depicting
Kaplan-Meier curves, overall survival was found
to be better in nasopharyngeal carcinoma patients
expressing high level of miRNA-429 (HR=7.517,
p=0.0061, Figure 3A). Conversely, overall surviv-
al was worse in nasopharyngeal carcinoma pa-
tients expressing high level of SOX2 (HR=8.828,
p=0.0030, Figure 3B). It is suggested that miR-
NA-429 is favorable, while SOX2 is unfavorable
to the prognosis of nasopharyngeal carcinoma.

Univariate and Multivariate Analyses
on Factors Influencing Prognosis of
Nasopharyngeal Carcinoma

To further clarify the factors affecting sur-
vival in nasopharyngeal carcinoma patients, the
Cox regression model was applied. Univariate
Cox regression analysis identified that age, tumor
differentiation, T stage, N stage, clinical grade,
expression levels of miRNA-429 and SOX2 all
could affect survival in nasopharyngeal carci-
noma. Nevertheless, multivariate Cox regression
analysis showed that moderate to high differen-
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Table I. Relationship between expression levels of miR-429 and SOX2 with clinical parameters of nasopharyngeal carcinoma

patients.
miR-429 SOX2
High level Low level High level Low level
Variable N (n = 48) (n =47) P (n = 50) (n = 45) P
Sex 0.142
Male 57 24 33 0.06 26 31
Female 38 24 14 24 14
Age 0.034
<55 34 26 8 <0.001 23 11
>55 61 22 39 27 34
Pathological grade <0.001
Low 40 30 10 <0.001 9 31
Medium/High 55 18 37 41 14
T stage 0.001
TI1-T2 44 30 14 0.002 15 29
T3-T4 51 18 33 35 16
N stage
NO-N1 35 29 6 <0.001 12 23 0.010
N2-N3 60 19 41 38 22
Clinical stage
I-11 47 30 17 0.014 19 28 0.024
I-1v 48 18 30 31 17

tiation, T,-T, stage and SOX2 were risk factors,
while miRNA-429 was a protective factor for the
prognosis of nasopharyngeal carcinoma (Table
1D).

Discussion

Nasopharyngeal carcinoma has nodular, ulcer-
ative, and submucosal infiltration morphology.
Its pathological types mainly include squamous
cell carcinoma, adenocarcinoma, and undifferen-
tiated carcinoma?'. Due to the surgery difficulties
and limitations, chemotherapy and radiotherapy
are preferred for nasopharyngeal carcinoma even
if the therapeutic efficacy is limited?. Therefore,
identification of effective diagnostic biomarkers
and targeted therapies for nasopharyngeal car-

cinoma is critical to improve clinical outcomes.

MiRNA-429 is critical in tumor progression®,
By targeting Bcl-2 and SP1, miRNA-429 sup-
presses invasion and stimulates apoptosis in
esophageal carcinoma?!, and it inhibits breast
cancer cell growth by negatively regulating inva-
sion and metastasis inducers®. Here, miRNA-429
was downregulated in nasopharyngeal carcinoma
tissues. Moreover, its level was closely linked
to age, tumor differentiation, T stage, N stage,
and clinical grade of nasopharyngeal carcinoma
patients. It is suggested that miRNA-429 was
involved in the progression of nasopharyngeal
carcinoma.

The SOX gene family is a class of genes
encoding transcription factors with HMG do-
mains. The HMG sequences are highly con-
served, and SOX family members are related

—— Low level of miR-429
—— High level of miR-429

Overall survival (%)

0 20 40 6'0

—— High level of SOX2
—— Low level of SOX2

HR=8.828 P=0.0030

Overall survival (%)
8 8 8 8
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Figure 3. Influences of miRNA-429 (A) and SOX2 (B) on prognosis of nasopharyngeal carcinoma patients.
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Table II. Univariate and multivariate analyses on factors influencing prognosis of nasopharyngeal carcinoma.

Univariate analysis

Multifactor analysis

Variables HR (95% Cl) P HR (95% Cl) P
Sex (male, female) 1.044 (0.673, 1.589) 0.621 1.325(0.702, 1.997) 0.699
Age (<55,>55) 1.795 (0.565, 3.743) 0.048 1.154 (0.470, 1.291) 0.641
Pathological grade (low, medium/high) 2.671 (1.981, 3.312) 0.0261 1.986 (1.226, 2.897) 0.0371
T stage (T -T,, T,-T,) 2.319 (1.058, 3.753) 0.0342 2.011 (1.017, 3.201) 0.0392
N stage (N-N, N,-N,) 1.538 (1.209, 2.871) 0.0287 1.388 (0.891, 2.390) 0.0512
Clinical stage (I-11, IT1I-1V) 1.701 (1.119, 4.582) 0.0399 1.539 (0.891, 3.616) 0.0891
miR-429 (low, high) 0.871 (0.398, 0.971) 0.006 0.789 (0.366, 0.872) 0.0131
SOX2 (low, high) 2971 (2.471, 6.821) 0.019 2.651 (1.971,4.997) 0.0311

HR = hazard ratios, CI = confidence interval.

to the development of eukaryotes. SOX2 is
able to maintain cellular polymorphisms and to
induce polymorphisms?®. Sholl et al?” showed
that SOX2 is expressed in 50% of patients
with stage [ lung adenocarcinoma. SOX2 is
associated with age, gender, and prognosis,
rather than tumor stage and smoking history of
lung adenocarcinoma patients. Poor prognosis
is observed in patients with positive expression
of SOX2. In addition, through recruitment of
KLF4, SOX2 could regulate the proliferative
ability of nasopharyngeal carcinoma via the
PI3K/AKT pathway®®. In glioma, miRNA-429
inhibits tumor proliferation and metastasis by
targeting SOX2'". Consistently, the findings of
this study illustrated that SOX2 was the direct
target of miRNA-429, and it was upregulated in
nasopharyngeal carcinoma. A negative correla-
tion was identified between miRNA-429 and
SOX2 in nasopharyngeal carcinoma tissues.
Meanwhile, SOX2 was related to age, tumor
differentiation, T stage, N stage, and clinical
grade of nasopharyngeal carcinoma patients. In
addition, survival analysis revealed that worse
prognosis was seen in nasopharyngeal carcino-
ma patients expressing low level of miRNA-429
or high level of SOX2. Furthermore, T,-T,
stage, moderate to high differentiation, and
high level of SOX2 were risk factors, while high
level of miRNA-429 was the protective factor
for nasopharyngeal carcinoma. Collectively, it
is believed that miRNA-429 and SOX2 may be
utilized as biomarkers for predicting the prog-
nosis of nasopharyngeal carcinoma.

This study for the first time revealed that miR-
NA-429 could inhibit the expression of SOX2,
thereby affecting the progression of nasopha-
ryngeal carcinoma and improving the prognosis
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of nasopharyngeal carcinoma patients. This laid
the foundation for clinical targeted diagnosis and
treatment, and provided new research directions
and ideas.

Conclusions
Downregulation of miRNA-429 and upregula-

tion of SOX2 are unfavorable to the prognosis of
nasopharyngeal carcinoma.
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