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Abstract: Background: MicroRNAs (miRNAs) can serve as biomarker for prognosis in many cancers. However, little
is known about the role of miR-143 for prognosis in nasopharyngeal carcinoma (NPC). Methods: Quantitative real
time polymerase chain reaction (qRT-PCR) was used to quantify miR-143 expression in NPC tissues. The relation-
ship of miR-143 expression with clinicopathological parameters of NPC patients was analyzed using Chi-square test.
Kaplan-Meier curves were used to estimate the association between miR-143 expression and overall survival. A Cox
proportional hazards modeling was performed to identify the prognostic value of miR-143 expression in NPC pa-
tients. Results: MiR-143 was significantly down-regulated in NPC clinical tissues (P < 0.05). There were significantly
relationship between low miR-143 expression and clinicopathological features, such as clinical stages (P = 0.000),
T classification (P = 0.002), N classification (P = 0.014), locoregional recurrence (P = 0.001), and distant metastasis
(P = 0.032). In addition, patients with low expression of miR-143 had poorer overall survival than that with high
expression (P = 0.000). Furthermore, miR-143 was an independent prognostic factor in NPC in multivariate Cox
regression analysis (P = 0.001, HR: 2.847, 95% Cl: 1.513-5.360). Conclusion: Our study presents that miR-143 may
serve as an important tumor suppressor and indicates that down-regulated expression of miR-143 in NPC could be
used as a potential prognostic marker.
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Introduction MicroRNAs (miRNAs) are a class of small non-
coding RNA molecules with 19-25 nucleotides
in length, which negatively regulate gene
expression through binding the 3’-untranslated
region (3'-UTR) of targeted transcripts, resulting
in MRNA cleavage or translation repression [5,
6]. Through regulating their target genes, miR-
NAs play essential roles in diverse biological
processes of various human cancers including
cell proliferation, development, differentiation,
apoptosis, and others [7]. Recent evidence also

Nasopharyngeal carcinoma (NPC) is a non-lym-
phomatous, squamous cell malignancy arising
from the epithelial cells lining of the nasophar-
ynx. Compared to other malignant tumors of
the upper aero digestive tract, NPC is a special
type of head and neck cancer in terms of epide-
miology, pathology and clinical presentation.
Although there is a rare occurrence in the
majority of countries [1], the incidence and
death rates of NPC are markedly high among

Southern Chinese populations [2]. Despite of indicated that miRNAs may function as tumor
advances made in clinical treatment, the prog- suppressors or oncogenes, and play critical
nosis of NPC patients, especially with advanced roles in carcinogenesis [8, 9]. In particular, pre-
disease, is still very poor due to the recurrence vious studies have found the abnormal expres-
and distant metastasis [3, 4]. Therefore, it is sion of miRNAs in many types of cancers [10-
necessary to identify novel molecular markers 12], including NPC [13-15]. Sun et al. indicated
of NPC for facilitating prognosis prediction of that miR-143 was significantly down regulated

NPC patients. in NPC cell lines and clinical samples [16].
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Figure 1. miR-143 expression in 136 NPC tissues 54
normal tissues were respectively detected by gRT-
PCR. After normalization to RNUGB, the expression
level of miR-143 in NPC tissues was significantly low-
er than that in normal tissues. Results are expressed
as mean * SD for three replicate determination. All
data analyzed using Student’s t test.

However, the role of miR-143 for prognosis in
NPC is still unknown. Thus, the present study
attempted to detect the expression of miR-143
in NPC patients and evaluate the prognostic
value of miR-143.

Methods and materials
Patients and specimens

A total of 136 fresh tumor specimens used for
gRT-PCR analyses were collected from NPC
patients who had undergone biopsies at
Affiliated Hospital of Xi'an Medical University.
The clinical data of all patients were complete
and no patients had received radiotherapy or
chemotherapy prior to biopsy. In addition, 54
non-neoplastic nasopharyngeal tissue speci-
mens served as the normal control group,
which were all samples of nasopharyngeal
chronic mucosal inflammation, with or without
the lymphoid hyperplasia. Tissue samples were
frozen immediately in liquid nitrogen after
resection and stored at -80°C. This study was
conducted in accordance with the Declaration
of Helsinki and with approval from the ethics
committee of the Affiliated Hospital of Xi'an
Medical University. Written informed consent
was obtained from all participants.

Quantitative real-time polymerase chain reac-
tion (QRT-PCR)

Total RNA was isolated from all the 136 NPC
and 54 normal specimens using the Trizol
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reagent (Invitrogen, Carlsbad, CA, USA). Only
those total RNA samples with an OD A260/
A280 ratio close to a value of 2.0, which indi-
cates that the RNA is pure, were subsequently
analyzed. The miR-143 and RNUGB internal
control-specific cDNAs were synthesized using
TagMan MicroRNA Reverse Transcription Kit
(Applied Biosystems) according to the protocol.
The reverse transcription products were then
amplified and detected by real-time PCR using
a Tagman MicroRNA Assay (Applied Bio-
systems). Each sample was examined in tripli-
cate, miR-143 expression was normalized with
respect to RNUGB. The mean normalized miR-
143 expression * the standard deviation (SD)
was calculated from triplicate analyses. The
real-time PCR was performed with an ABI 7500
system (Applied Biosystems), and the 222
equation was used to calculate relative expres-
sion levels.

Statistical analysis

The difference in the expression of miR-143
between NPC and the normal specimen was
analyzed with Student’s t test. Associations
between miR-143 expression and clinicopatho-
logical characteristics were analyzed via Chi-
square test. The survival curves were estimat-
ed using the Kaplan-Meier method, and the
log-rank test was used to analyze the differ-
ences between clinicopathological characteris-
tics and survival in NPC patients. A Cox propor-
tional hazards modeling of the factors poten-
tially related to survival was performed to iden-
tify those factors that might have a significant
influence on survival. Differences with a P value
of 0.05 or less were considered to be statisti-
cally significant.

Results

MiR-143 is downregulated in NPC tissues and
associated with clinical pathological factors of
NPC patients

We detected miR-143 expression level in 136
NPC tissues and 54 normal tissues by qRT-
PCR. The relative expression of miR-143 was in
NPC tissues and in the normal tissues. As
shown in Figure 1, after normalization to
RNUGB expression levels, the expression level
of miR-143 in NPC tissues was significantly
lower than that in normal tissues (P < 0.05).
The data indicated that abnormal miR-143
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Table 1. Associations between miR-143 expression and clini-

cal characteristics in patients with NPC

expression may be related to NPC
pathogenesis.

o NO. (n egiggn . p We _manuglly grouped the 136
Characteristics = 136) m X values _spemmens mto_two groups aCC(_)rd-
-86) =50) ing tp the mlR-_143 expression.
Age Relative expression of mlR-143
< 45 years 70 20 30 5303 0429 more than belonged to the high
’ ) miR-143 expression group (n = 50),
2 45 years 66 46 20 and the rest were to the low miR-
Gender 143 expression group (n = 86). The
Male 93 63 30 2570 0.109 relationship  between miR-143
Female 43 23 20 expression and different clinico-
Histology pathological features was shown in
WHO type 1 30 19 11 0.684 0.408 Table 1. Down-regulation of miR-
WHO type 2.1 + 2.2 106 47 39 143 was significantly correlated
Clinical stage with gl_lnlcgl stages (P = 0.000), T
I a 15 26 17931 0.000 c_Iasgﬂcann (P=0.002), N cl_assr
fication (P = 0.014), locoregional
”HV. o 9 & 24 recurrence (P = 0.001), and distant
T classification metastasis (P = 0.032). There was
T1-T2 53 25 28  9.641 0.002 no significant association between
T3-T4 83 61 22 miR-143 expression and other clin-
N classification icopathological features, such as
NO-N1 81 58 23 6.035 0.014 patient age, gender, and WHO clas-
N2-N3 55 28 27 sification (P > 0.05, Table 1).
Locoregional recurrence Down-regulation of miR-143 is
Yes 21 20 1 10941 o.001 associated with poorer survival in
No 115 66 49 NPC
Distant metastasis
Yes 16 14 2 4592 0.032 We investigated the correlation
No 120 79 48 between the miR-143 expression
levels and the survival of NPC
patients after surgery. The associa-
oo R tion between miR-143 expression and survival
' iﬁ o of NPC patients was analyzed based on Kaplan-
J—L* L= Meier analysis and log-rank test. The results
. ey I showed that NPC patients with low miR-143
miR-143, high n=50 . .

— expression had significantly shorter overall sur-
= J‘( | vival than those with high miR-143 expression
E o l—l \ (log-rank test: P = 0.000, Figure 2).

(7]

7:: miR-Mﬁh_ow n=86 In addition, variables with a value of P < 0.05
3" were selected for multivariate analysis.
L_L Multivariate analysis showed that miR-143
0 i expression was an independent prognostic
] indicator for overall survival in patients with
0000 . NPC (P = 0.001, HR: 2.847, 95% Cl: 1.513-

e 5.360) (Table 2).

T T T T T T T
0.00 10.00 20.00 30.00 40.00 50.00 60.00

Time (months)

Figure 2. The overall survival of patients with NPC
was estimated by Kaplan-Meier survival analysis. Pa-
tients with low miR-143 expression have significantly
shorter survival times than those with high miR-143
expression (log rank test, P < 0.001).
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Discussion

Previous studies have shown miRNAs are asso-
ciated with patients’ prognosis in several
human cancers. MicroRNA-143 (miR-143)
located at chromosome 5932, were first identi-
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Table 2. Multivariate Cox regression analysis of
different prognostic variables in NPC patients

Variables HR 95% Cl P
values
MiR-143 expression 2.847 1.513-5.360 0.001
Clinical stage 1.103 0.602-2.022 0.751
T classification 1.136 0.645-2.000 0.660
N classification 1.010 0.623-1.637 0.968
Locoregional recurrence 1.046 0.504-2.174 0.903
Distant metastasis 1.116 0.530-2.349 0.773

fied in mouse [17]. Abnormal expression of miR-
143 is observed in several types of tumors
[18]. Some studies indicate that miR-143 is up-
regulated in tumor tissues [19, 20], such as
hepatocellular carcinoma and prostate cancer
[21, 22]. However, most of the studies demon-
strate that miR-143 is frequently down-regulat-
ed in several types of tumors, such as colon
cancer, non small cell lung cancer, cervical
squamous cell cancer, endometrial cancers,
glioblastomas, etc [17, 18, 23-25]. The poten-
tial effects of oncogene or anti-tumor make
miRNAs expected to be molecular markers in
the diagnosis and prognosis of cancers so that
provide new therapy strategies.

Recent studies have demonstrated that miR-
143 was significantly down regulated in NPC
cell lines and clinical samples based on microR-
NA expression profiling [16]. In this study, we
also found that miR-143 was down-regulated in
NPC tissues compared to in normal tissues by
gRT-PCR, which indicated that miR-143 might
be a tumor suppressor in NPC. To best of our
knowledge, the prognostic value of miR-143 in
NPC has never been studied. Then we studied
the prognostic value of miR-143 in NPC by sta-
tistical analysis. Through Chi-square test, our
results further demonstrated that the relative
expression level of miR-143 was closely associ-
ated with clinical stages, T classification, N
classification, locoregional recurrence, and dis-
tant metastasis. However, miR-143 expression
was not associated with patient’s age, gender,
and WHO classification. Notably, we found that
the down-regulation of miR-143 was signifi-
cantly associated with worse survival in
patients with NPC via Kaplan-Meier methods
and log-rank test. Multivariate Cox regression
analysis further demonstrated that low expres-
sion of miR-143 was an independent prognos-
tic indicator for NPC patients. These results
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indicated that miR-143 could be a useful prog-
nostic biomarker to stratify NPC patients into
different risk groups and further guide the per-
sonalized therapy for NPC patients.

In conclusion, this study indicated that miR-143
was down-regulation in NPC tissues, and low
expression of miR-143 associated with poorer
survival in patients with NPC. In addition, miR-
143 was identified as an independent marker
for predicting the clinical outcome of NPC
patients.
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