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The decreased expression of miR-625 predicts
poor prognosis of esophageal squamous cell carcinoma
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Abstract: Background: Previous study has detected the expression of miR-625 in esophageal squamous cell car-
cinoma (ESCC) and found that miR-625 was related to tumor depth, stage, and metastasis of ESCC. However, the
prognostic value of miR-625 in ESCC has not yet been reported. Methods: Real-time quantitative PCR was employed
to measure the expression level of miR-625 in clinical ESCC tissues. Survival curves were made using the Kaplan-
Meier method, and the log rank test was used to analyze the differences between clinicopathological characteristics
and survival in ESCC patients. Results: The expression level of miR-625 in ESCC tissues was significantly lower
than that in adjacent non-tumor tissues (1.00 + 0.38 vs. 3.25 + 1.83, P < 0.0001). Low miR-625 expression was
observed to be closely correlated with lymph node metastasis (P = 0.01), distant metastasis (P = 0.007), tumor
differentiation (P = 0.04), and advanced TNM stage (P = 0.005). The 5-year overall survival rate in the low expres-
sion group was 38.1%, compared with 68.8% in the high expression group (log-rank test, P = 0.001). Multivariate
Cox regression analysis showed that miR-625 expression level (HR = 3.72, 95% CI: 1.36-8.78, P = 0.005) was an
independent factor in predicting the overall survival of ESCC patients. Conclusion: Our findings provide the convinc-
ing evidence for the first time that the down-regulation of miR-625 may serve as a novel molecular marker to predict
the aggressive tumor progression and unfavorable prognosis of ESCC patients.
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Introduction The aberrant expression of miR-625 has been
reported in several types of human cancers,
including gastric cancer, breast cancer, acute
lymphoblastic leukemia, and multiple myeloma
[9-12]. Previously, Wang et al detected the
expression of miR-625 in esophageal cancer
and found that miR-625 was related to tumor

depth, stage, and metastasis of esophageal

Esophageal cancer is the fourth leading cause
of death from cancer in China, and esophageal
squamous cell carcinoma (ESCC) is the domi-
nant histological type [1-3]. The biology of ESCC
was of aggressive local invasion, early metas-
tasis, and resistance to chemotherapy. So far,
the pathogenic mechanism was not fully eluci-

dated resulting in esophageal carcinogenesis.

MicroRNAs (miRNAs) are an abundant class of
small, endogenous, non-coding RNAs, and the
miRNA products are small single-stranded
RNAs of 19-22 nucleotides with a primary role
of regulating the translation of many genes [4,
5]. Many studies have shown that miRNAs can
regulate a variety of cellular processes includ-
ing cell proliferation, differentiation, and apop-
tosis [6]. Moreover, much evidence has indicat-
ed that miRNAs are thought to function as
tumor suppressors or oncogenes in the patho-
genesis of cancers [6-8].

cancer. Furthermore, they identified that miR-
625 could regulate the proliferation and inva-
sion of esophageal cancer cells by targeting Sox
2 [13]. However, the prognostic value of miR-
625 in ESCC has not yet been reported.

Material and methods
Patients and tissue samples

This study was approved by the Research Ethics
Committee of the Affiliated Hospital of Qingdao
University. Written informed consent was ob-
tained from all of the patients. All specimens
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Table 1. Association of miR-625 expression with different clinico-

pathological features of ESCC patients

Evaluation of miR-625 expres-
sion by quantitative RT-PCR

Variables Cases (n) miR-625 expressmn P value Total RNA was extracted from
Low (n=86) High (n=83) ESCC tissues and matched nor-

Gender mal adjacent tissues by homog-
Male 97 45 52 0.63 enizing tissue in Trizol reagent
Female 72 41 31 (Invitrogen, Carlsbad, California,
Age (years) USA) according to the manufac-
<55 68 31 37 0.34 turer’s instructions. Primers for
>55 101 55 46 miR-625 and endogenous con-
Tumor location ’]Erol l'JAG Isn(ljl\El;A were ob('ltzained
. rom Applied Biosystems (Foster
’C/gjvilre :; :: ji 0.54 City, Cglifornia, USA.). The con-

) o centration and purity of RNA
Differentiation were determined spectrophoto-
Well 58 20 38 0.04 metrically using the NanoDrop
Moderate 62 37 25 ND-1000 (NanoDrop Technologi-
Poor 49 29 20 es, Wilmington, Delaware, USA).
Depth cDNA was generated using the
T1,2 80 31 49 0.27 PrimeScript RT reagent kit (Ta
13,4 89 55 34 kara Co. Ltd, Dalian, China) in a
Lymph node metastasis 2Q H| final reaction volume con-
Yes 57 39 18 001  aining 0.5 ug of RNA, 0.5 il
Prime-Script RT enzyme mix,

_NO _ 112 47 65 and 4 pl 5 x PrimeScript buffer,
Distant metastasis and 1 ul RT primer, and incubat-
Yes 34 21 13 0.007 ed at 42°C for 60 min and at
No 135 65 70 85°C for 5 min. Quantitative
TNM stage real-time PCR assay was per-
[+ 98 34 64 0.005 formed to evaluate miR-625 ex-
"+ v 71 52 19 pression using SYBR Premix Ex

were handled and made anonymous according
to the ethical and legal standards. 169 pairs of
ESCC tissues and their corresponding non-
tumor adjacent tissues were obtained from
patients who underwent surgery at the Thoracic
Surgery Department of Affiliated Hospital of
Qingdao University (Qingdao, Shandong, China)
between 2008 and 2013 and were subse-
quently diagnosed with ESCC based on histo-
pathological evaluation. Fresh samples were
snap-frozen, put in liquid nitrogen immediately
after surgery, and were stored at -80°C until
used. Corresponding non-tumor adjacent tis-
sues were obtained from a part of the resected
specimen that was the farthest distance from
the tumor. No previous local or systemic treat-
ment had been conducted on these patients
before the operation. All patients were staged
according to the criteria of the International
Union Against Cancer. The clinicopathologic
information was shown in Table 1.
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Taq (Takara Co. Ltd) and mea-
sured in a LightCycler 480 Sys-
tem (Roche, Basel, Switzerland). The amplifica-
tion profile was denatured at 95°C for 10 min,
followed by 45 cycles of denaturation at 95°C
for 15 s, annealing at 60°C for 30 s, and exten-
sion at 72°C for 1 min. Relative quantification
of miRNA expression was performed using the
288CT The raw data were presented as the rela-
tive quantity of target miRNA, normalized with
respect to U6 snRNA and relative to a calibrator
sample.

Statistical analysis

All computations were carried out using the
software of SPSS version 18.0 for Windows
(SPSS, Inc, Chicago, IL). Data were expressed
as mean * SD. Fisher’s exact test, chi-square,
and two-sample t-tests were used to evaluate
the statistical differences among the groups
with different clinicopathological data. Survival
curves were made using the Kaplan-Meier
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Figure 1. Comparison of miR-625 expression levels
between ESCC tissues and adjacent non-tumor tis-
sues.
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Figure 2. Kaplan-Meier curves for overall survival in
patients with ESCC divided according to miR-625 ex-
pression.

method, and the log rank test was used to ana-
lyze the differences between clinicopathologi-
cal characteristics and survival in ESCC pa-
tients. A Cox proportional hazards model was
used for multivariate analysis. Differences
were considered statistically significant when P
was less than 0.05.

Results
The expression of miR-625 in ESCC tissues

miR-625 expression level was detected in 169
paired ESCC and adjacent non-tumor tissues
by gRT-PCR. As shown in Figure 1, after normal-
ization to U6 expression levels, the expression
level of miR-625 in ESCC tissues was signifi-
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cantly lower than that in adjacent non-tumor
tissues (1.00 + 0.38 vs. 3.25 + 1.83, P <
0.0001). Accordingly, the median fold change
of miR-625 was used as a cutoff value todivide
all 169 patients into two groups: the low expres-
sion group (n = 86) and the high expression
group (n = 83).

Association of miR-625 expression with clini-
copathological characteristics of ESCC pa-
tients

Table 1 summarized the association between
miR-625 expression and clinicopathological
characteristics of ESCC patients. Low miR-625
expression was observed to be closely corre-
lated with lymph node metastasis (P = 0.01),
distant metastasis (P = 0.007), tumor differen-
tiation (P = 0.04), and advanced TNM stage (P
= 0.005). In contrast, there was no association
between miR-625 expression and other clinical
factors, such as gender, age, tumor depth, and
tumor location (all P > 0.05).

miR-625 down-regulation associates with poor
prognosis of ESCC patients

To evaluate the prognostic value of miR-625
expression in ESCC, survival curves were con-
structed by Kaplan-Meier method and com-
pared by the log-rank test. As shown in Figure
2, ESCC patients with low miR-625 expression
level had shorter overall survival than those
with high miR-625 expression level. The 5-year
overall survival rate in the low expression group
was 38.1%, compared with 68.8% in the high
expression group (log-rank test, P = 0.001).

To determine the possibility of miR-625 as an
independent risk factor for poor prognosis,
both clinicopathological factors and the level of
miR-625 expression were evaluated by multi-
variate Cox regression analysis. Results showed
that distant metastasis (HR = 4.65, 95% Cl:
2.56-9.78: P = 0.01), clinical stage (HR = 2.91,
95% Cl: 1.24-10.88, P = 0.03), and miR-625
expression level (HR = 3.72, 95% CI: 1.36-8.78,
P =0.005) were independent factors in predict-
ing the overall survival of ESCC patients (shown
in Table 2).

Discussion

Progress in perioperative management and
definitive or adjuvant therapy has led to im-
proved survival of ESCC patients. However, for
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Table 2. Multivariate Cox regression analysis of over-

all survival in 169 patients with ESCC

Variable Hazard ratio  95% CI P-value
Gender 1.25 0.35-4.82 0.52
Age 2.54 0.86-4.56 0.41
Tumor location 0.69 0.46-3.712  0.49
Differentiation 3.16 0.78-6.93 0.07
Depth 2.45 0.819.12 0.1
Lymph node metastasis 2.97 0.85-10.02 0.06
Distant metastasis 4.65 2.56-9.78 0.01
TNM stage 291 1.24-10.88 0.03
miR-625 expression 3.72 1.36-8.78 0.005

patients with advanced disease, prognosis
remains poor [14]. Local ESCCs directly invade
other organs, presenting serious obstacles to
radical resection, a characteristic which en-
hances local recurrence. Moreover, ESCCs ca-
use early lymphatic and hematogenous dis-
seminations more frequently compared to ot-
her solid gastrointestinal cancers [15]. There-
fore, clinical indicators that accurately predict
ESCC progression and prognosis are essential
for improving patient survival.

The function of miRNAs in carcinogenesis has
been extensively studied and well established
[7, 16]. Aberrant expression of miRNAs has
been demonstrated to be involved in the initia-
tion, progression, and metastasis of human
cancers [17]. Some miRNAs are over-expressed
in tumors and act as oncogenes, promoting car-
cinogenesis by targeting tumor suppressors.
The other miRNAs are down-regulated in tumors
and generally par-ticipate in oncogene overex-
pression. Furthermore, aberrant miRNA expres-
sion might be of potential use as a diagnostic
and prognostic biomarker for cancer [18-20].
The aberrant expression of miR-625 has been
reported in several types of human cancers,
including gastric cancer, breast cancer, acute
lymphoblastic leukemia, and multiple myeloma
[9-12]. Previously, Wang et al detected the
expression of miR-625 in esophageal cancer
and found that miR-625 was related to tumor
depth, stage, and metastasis of esophageal
cancer. Furthermore, they identified that miR-
625 could regulate the proliferation and inva-
sion of esophageal cancer cells by targeting
Sox2 [13]. However, the prognostic value of
miR-625 in ESCC has not yet been reported. In
the present study, miR-625 expression level
was detected in 169 paired ESCC and adjacent
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non-tumor tissues by gqRT-PCR. We found
that the expression level of miR-625 in ESCC
tissues was significantly lower than that in
adjacent non-tumor tissues. Low miR-625
expression was observed to be closely cor-
related with lymph node metastasis (P =
0.01), distant metastasis (P = 0.007), tu-
mour differentiation (P = 0.04), and advan-
ced TNM stage (P = 0.005). To evaluate the
prognostic value of miR-625 expression in
ESCC, survival curves were constructed by
Kaplan-Meier method and compared by the
log-rank test. We found that ESCC patients
with low miR-625 expression level had
shorter overall survival than those with high
miR-625 expression level. The 5-year overall
survival rate in the low expression group was
38.1%, compared with 68.8% in the high ex-
pression group (log-rank test, P = 0.001). To
determine the possibility of miR-625 as an
independent risk factor for poor prognosis,
both clinicopathological factors and the level of
miR-625 expression were evaluated by multi-
variate Cox regression analysis. Results showed
that distant metastasis, clinical stage, and miR-
625 expression level were independent factors
in predicting the overall survival of ESCC
patients, suggesting that the down-regulation
of miR-625 may serve as a novel molecular
marker to predict the aggressive tumor pro-
gression and unfavorable prognosis of ESCC
patients.

Previously, in the study by Lou et al, they mea-
sured the differential expression of miR-625 in
colorectal tumor tissues, adjacent non-tumor
tissues, and five colorectal cancer cell lines
and investigated the clinicopathological and
prognostic values of miR-625 in patients with
colorectal cancer. The results showed that miR-
625 was associated with advanced lymphatic
invasion, liver metastasis, and reduced overall
survival of colorectal cancer patients. Further-
more, they designed and transfected miR-625
mimics into the colorectal cancer cell line HC-
T116 and found that miR-625 can regulate the
invasion and metastasis of colorectal cancer
cells [18]. Wang et al. found that miR-625 was
significantly downregulated and negatively cor-
related with lymph node metastasis in gastric
cancer [10]. Our findings were in line with theirs.

In conclusion, our findings provide the convinc-
ing evidence for the first time that the down-
regulation of miR-625 may serve as a novel
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molecular marker to predict the aggressive
tumor progression and unfavorable prognosis
of ESCC patients. Further studies and more
samples will be required to confirm the prog-
nostic value of miR-625 in ESCC.
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