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Abstract. – OBJECTIVE: Identification and
development of new biomarkers could be benefi-
cial for diagnosis and prognosis of esophageal
squamous cell cancer (ESCC) patients. The aim
of this study was to examine the clinical signifi-
cance of miR-133a expression in tissues from
ESCC patients.

PATIENTS AND METHODS: Quantitative real-
time reverse transcriptive-PCR (qRT-PCR) was
performed to examine miR-133a expression lev-
els in 126 ESCC tissues. Survival curves were
plotted using the Kaplan-Meier method and dif-
ferences in survival rates were analyzed using
the log-rank test. Univariate and multivariate Cox
regression analyses were conducted to deter-
mine whether miR-133a was an independent pre-
dictor of survival.

RESULTS: We found that the levels of miR-
133a in ESCC tissues exhibited lower than that
in matched normal tissues (p < 0.01). Low miR-
133a expression was positively associated with
T stage of ESCC (p = 0.013) and tumor length (p
= 0.007). Moreover, low levels of miR-133a was
associated with lower overall survival (OS) (p =
0.001) and disease-free survival (DFS) (p =
0.001). According to multivariate analysis, miR-
133a level was confirmed to be an independent
prognostic factor for worse survival.

CONCLUSIONS: MiR-133a may represent a
prognostic biomarker and therapeutic target in
esophageal squamous cell cancer prognosis
and treatment.
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Introduction

Esophageal cancer (EC) is the eighth most
common malignancies and the sixth leading
cause of cancer death in the world1. Esophageal
squamous cell cancer (ESCC) is the most fre-
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quent subtype of esophageal cancer in China2.
Tumor metastasis is mostly responsible for ES-
CC mortality, but the molecular mechanism of
metastatic dissemination remains obscure. There-
fore, exploring novel biomarkers related to ES-
CC metastasis is required for monitoring the pro-
gression of the disease, and improve early detec-
tion and prognosis evaluation.
MicroRNAs (miRNAs) are highly conserved,

single-stranded and non-coding RNAs of about 22
nucleotides (nt) in length and that negatively regu-
late gene expression at the posttranscriptional lev-
el3-5. miRNAs are involved in a wide range of im-
portant biological processes including cell prolif-
eration, differentiation, apoptosis, and stress resis-
tance6,7. More and more evidences reveals that
aberrant expression of miRNAs occurs in many
kinds of malignant tumors, some of which serve
as tumor oncogenes or suppressor genes8,9.
microRNA-133a (miR-133a) is a multicopy

gene with two copies distributed in chromosome
18 and chromosome 2010. miR-133a has been val-
idated as a tumor suppressor in ovarian cancer11,
bladder cancer12, gastric cancer13. However, the
clinical significance of miR-133a in ESCC has
not been investigated.

Patients and Methods

Patients and Tissue Samples
126 patients with ESCC, obtained from De-

partment of Gastroenterology, Jining No. 1 Peo-
ple’s Hospital during 2006-2014, were enrolled
in this study. For the use of these clinical materi-
als for research purposes, written informed con-
sent from all patients and approval from the Insti-
tutional Research Ethics Committee were ob-
tained. All patients recruited to this study did not
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miR-133a expression

Clinical characteristics Low, n (%) High, n (%) p-value

Age 0.708
> 55 30 (46%) 27 (43.5%)
≤ 55 34 (54%) 35 (56.5%)

Gender 0.408
Male 41 (64%) 44 (71%)
Female 23 (36%) 18 (29%)

Smoking 0.381
Never or light 38 (59.3%) 32 (51.6%)
Heavy 26 (40.7%) 30 (48.4%)

Drinking 0.490
Ever or light 42 (65.6%) 37 (59.7%)
Heavy 22 (34.4%) 25 (40.3%)

Differentiation 0.772
Well 17 (26.6%) 15 (24.2%)
Moderate 31 (48.4%) 34 (54.9%)
Poor 16 (25%) 13 (20.9%)

T stage 0.013
T1 9 (14.1%) 25 (40.3%)
T2 17 (26.6%) 16 (25.8%)
T3 18 (28.1%) 13 (21%)
T4 20 (31.2%) 8 (12.9%)

N stage 0.362
N0 8 (12.5%) 11 (17.7%)
N1 18 (28.1%) 21 (33.9%)
N2 18 (28.1%) 16 (25.8%)
N3 20 (31.3%) 14 (22.6%)

TNM stage 0.517
I 7 (10.9%) 5 (8%)
II 24 (37.5%) 21 (33.9%)
III 33 (51.6%) 36 (58.1%)

Tumor length 0.007
> 4 cm 26 (40.6%) 40 (64.5%)
≤ 4 cm 38 (59.3%) 22 (35.5%)

Table I.Association between miR 133a expression level and clinical characteristics.

receive any pre-operative treatments. Details of
clinical and pathological characteristics of the
patients are summarized in Table I.

Isolation of Total RNA and
Real-time PCR Analysis
MiR-133a expression level in ESCC tissues

and paired adjacent normal tissues have been
measured by reverse transcription and real-time
PCR (RT-PCR). Total RNA was extracted from
tissues using the Trizol reagent (Invitrogen,
Carlsbad, CA, USA) according to the manufac-
turer’s protocol. QRT-PCR was performed using
the miScript Reverse Transcription and miScript
SYBR Green PCR Kit, according to the manu-
facturer’s protocol (Biosystems, Foster City, CA,
USA). Moreover, the relative amount of miRNAs
was normalized with respect to U6 RNA. The
relative quantitative value was expressed by the

2- Ct method. Each experiment was performed in
triplicates and repeated three times.

Statistical Analysis
Data was analyzed using SPSS 13.0 (statistical

package for the Social Sciences Version 13.0,
SPSS Inc., Chicago, IL, USA). Paired Student’s t-
test was conducted to compare miR-133a expres-
sion in paired clinical samples. The association
between tissue miR-133a expression level and
clinicopathological parameters of ESCC was eval-
uated by Chi-square test. A survival analysis was
performed with the Kaplan-Meier method, and the
log-rank test was used to compare survival times
between groups. The Cox proportional hazards re-
gression model was employed for univariate and
multivariate analyses to estimate the prognostic
factors for survival prediction. A difference was
considered significant when p < 0.05.
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Figure 1. The relative expression level of miR-133a be-
tween primary ESCC tissues and corresponding adjacent tis-
sues.

Figure 2. Kaplan-Meier curves of the overall survival of
126 ESCC patients.

Figure 3. Kaplan-Meier curves of the disease-free survival
of 126 ESCC patients.

pressions of miR-133a were correlated with
shorter OS (p = 0.001, Figure 2) and DFS (p =
0.001, Figure 3). Univariate analyses were per-
formed to evaluate the expression of miR-133a
and other clinicopathologic features on the prog-
nosis of ESCC patients. The result revealed that
the OS and DFS of patients with ESCC were as-
sociated with T stage, N stage, tumor length and
miR-133a expression (p = 0.013, 0.029, 0.038,
0.001, Table II). Furthermore, multivariate analy-
sis confirmed that miR-133a was an independent
prognostic factor for worse survival.

Results

MiR-133a was Decreased in ESCC Tissues
To determine the expression of miR-133a in

ESCC, 126 paired human ESCC and paracancer-
ous tissues were subjected to qRT-PCR. Results
showed that expression of miR-133a in ESCC
patients was significantly downregulated com-
pared to normal paracancerous tissues (p < 0.01,
Figure 1).

The Association between Tissue
miR-133a Expression and
Clinical Parameters of ESCC
To investigate the clinical significance of miR-

133a expression in ESCC, We further analyzed
the association between miR-133a expression
levels and clinicopathological characteristics of
ESCC. As shown in Table I, the Chi-square test
showed that miR-133 expression was associated
with T stage (p = 0.013, and tumor length (p =
0.007). However, miR-133a expression was not
found to be associated with age, gender, smok-
ing, drinking, N stage, TNM stage, and differen-
tiation stage (all p > 0.05).

Relationship between miR-133a and
OS and DFS of ESCC Patients
To explore the prognostic value of miR-133a

for ESCC, we performed Kaplan-Meier analysis
to evaluate the association between miR-133a ex-
pression level and clinical information. In these
ESCC patients, the data showed that the low ex-



Discussion

Improvements in genomics, proteomics, and
metabolomics technologies have been made in
exploring key molecular events during lung ES-
CC14. More and more researches focused on po-
tential biomarker to predict the diagnosis and
prognosis of ESCC patients15,16. Compared with
other biomarkers, miRNAs are considered to be
ideal biomarkers because they are easy to deter-
mine, stable and strongly associated with prog-
nosis of patients17. The low expression of miR-
133a in ESCC has been known for a long time,
but its underlying potential to predict clinical
outcome of patients with this disease remain
elusive. In the present study, we focus on miR-
133a.
MicroRNA-133a (miR-133a), together with

miR-133b, belongs to the miR-133 family18. Re-
cently, growing pieces of evidence have shown
that miR-133a acts as a tumor suppressor.
Zhang et al19 found that microRNA-133a was
downregulated in HCC tissues and was associat-
ed with tumor differentiation, TNM stage, and
lymph node metastasis. Furthermore, they found
that miR-133a could suppress proliferation,
colony formation, migration, and invasion by
targeting IGF-1R. Wang et al20 found that miR-
133a was decreased in colorectal cancer and
was correlated with a poor prognosis in colorec-
tal cancer patients. Similar results were ob-
served in non-small cell lung cancer21. For ES-
CC, Li et al22 showed that the expression of
miR-133a was markedly decreased in ESCC tis-
sues. Moreover, they found that MiR-133a sup-
presses the migration and invasion of
esophageal cancer cells by targeting the EMT
regulator SOX4. These results suggested that
miR-133a might be a novel miRNA that is im-
portant in human malignancies.
In the present study, as results of our analysis,

there are four points of findings. Firstly, miR-
133a was significantly downregulated in ESCC
tissue samples compared with adjacent normal
tissues. Secondly, low miR-133a expression was
positively associated with T-stage of ESCC and
tumor length. Thirdly, the results of Kaplan-
Meier curves low levels of miR-133a were asso-
ciated with lower OS and DFS. Finally, multi-
variate analyses demonstrated that status of miR-
133a was an independent prognostic factor for
both DFS and OS of ESCC patients. Our data
showed that miR-133a might serve as a prognos-
tic marker.
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Conclusions

Our data demonstrated that the expression of
miR-133a was downregulated in ESCC, and was
associated with OS as well as DFS, suggesting
that the upregulation of miR-133a might function
as a novel molecular marker to predict the ag-
gressive tumor progression and unfavorable
prognosis of ESCC patients.
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