Int J Clin Exp Med 2015;8(12):22227-22236
www.jjcem.com /ISSN:1940-5901/1JCEM0016988

Original Article

Evaluation of miR-29¢, miR-124, miR-135a and
miR-148a in predicting lymph node metastasis
and tumor stage of gastric cancer

Li Liu*", Jia-Xiang Ye'", Yu-Zhou Qin?, Qi-Huang Chen?, Lian-Ying Ge*

Departments of *Medical Oncology, 2Gastrointestinal Surgery, The Affiliated Tumor Hospital of Guangxi Medical
University, Nanning 530021, Guangxi, P. R. China. "Equal contributors.

Received September 28, 2015; Accepted December 12, 2015; Epub December 15, 2015; Published December
30, 2015

Abstract: MicroRNAs (miRNAs) are small noncoding RNA that have diverse functions in different biological process.
The aim of this study was to evaluate the predictive ability of miR-29¢, miR-124, miR-135a and miR-148a for lymph
node metastasis (LNM) and tumor stage in gastric cancer. The expression of these miRNAs was detected and quan-
titated in gastric cancer tissues and in adjacent normal tissues from 60 patients by quantitative real-time reverse
transcription-polymerase chain reaction. CT imaging and clinicopathologic characteristics of these patients were
performed. The result of this study was that these miRNAs were down-regulated in gastric cancer tissues; The low
expression of miR-124 and miR-135a in LNM group and tumor IlI-IV stages (P < 0.01) presented the potential cor-
relation with LNM and tumor stage; The two miRNAs were highly correlated with r = 0.730. Receiver operating char-
acteristic curve analysis showed that miR-124 had better predictive ability to identify LNM and tumor stage. It could
discriminate non-LNM from LNM with 80.0% sensitivity and 80.0% specificity and discriminate tumor I-ll stages from
tumor IV stages with 71.9% sensitivity and 75.0% specificity at the best cut-off value of 0.0125. Compared with
CT imaging, miR-124 had similar specificity (0.800 versus 0.900, P = 0.508) but higher sensitivity (0.800 versus
0.500, P =0.022) for lymph node assessment; Combined of miR-124 and CT imaging, The sensitivity and specificity
of assessing LNM were raised to 83.3% and 90.0% respectively. Taken together, miR-124 may be a predictor for

LNM and tumor stage in gastric cancer.
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Introduction

Gastric cancer (GC) is one of the most common
cancers, there are approximate 951,600 new
GC cases and 723,100 deaths every year [1].
Although GC incidence and mortality rate have
a steady decline and many achievements have
been made in the field of GC therapy, we are
still not satisfied with the prognosis of GC
patients. Lymphatic metastasis is an important
prognostic factor of GC patients [2, 3]. However,
there is no effective method to detect lymph
node metastasis (LNM). Although computed
Tomography (CT) imaging is commonly used to
detect LNM in GC, the sensitivity of CT imaging
is only 6.1% while metastasis lymph nodes are
smaller than 5 mm [4]. Moreover, it can be influ-
enced by reactively or benignly enlarged lymph
nodes, radiologist’s ability and clinical experi-
ence. These lead to a wide variation for meta-

static lymph node detection, the range of varia-
tion is about 38.5%-86.26% [5-8]. Therefore,
we need to search some objective markers to
identify LNM in GC.

MicroRNAs (miRNAs) are evolutionarily con-
served, small, noncoding RNA molecules, about
22 nucleotides in length [9]. MiRNAs have
diverse functions including the regulation of cel-
lular differentiation, development, proliferation
and apoptosis [10]. They can combine with
3’-untranslated-regions (3-UTR) of target
MRNAs to inhibit protein translation or induce
mRNA degradation [11]. So, miRNAs are consid-
ered as “regulators” in numerous biological
events including tumor suppressors and onco-
genes. Although not each function or mecha-
nism of miRNAs is fully understood, some stud-
ies suggest that abnormal expression of
miRNAs is associated with a variety of tumors
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Table 1. The relative expression of miRNAs (2% in cancer group

and normal group

RNA extraction

Total RNA were isolated from

Median (25-75")

MiRNAs
Cancer group

Normal group

P-value frozen tissue samples using
TRIzol Reagent (Invitrogen,

MiR-29¢  0.3511 (0.1900-0.9966
MiR-124  0.0094 (0.0029-0.0280

1.5212 (0.7820-4.9933
0.0380 (0.0141-0.1092

<0.000 Carlsbad, USA), according to
< 0.000 the manufacturer’'s guide. The

) )
( ) ( )

MiR-135a 0.0235 (0.0090-0.1002) 0.0565 (0.0164-0.1030) 0.034 total RNA was dissolved in 80
( ) ( )

MiR-148a 0.5088 (0.1638-1.4113

3.5988 (1.0065-7.5676

< 0.000 ul - of diethylpyrocarbonate

[12-15]. Therefore, it is possible that some miR-
NAs have a role in predicting LNM and tumor
stage.

MiR-29¢, miR-124, miR-135a and miR-148a
belong to these kinds of tumor suppressors’
miRNAs, they have been found down-regulated
in GC [16-20]. However, these studies didn’t
illuminate the quantitative relationship between
these miRNAs expression levels and LNM and
tumor stage in GC. So our aim was to explore
these miRNAs expression levels and their cor-
relation  with clinicopathological factors;
Furthermore, we will link the expression levels
of these miRNAs to LNM, tumor stage quantita-
tively, and comparison of miRNAs with CT imag-
ing in assessing LNM of GC.

Material and methods
Tissue samples and clinical data

Sixty patients diagnosed with GC at the
Affiliated Tumor Hospital of Guangxi Medical
University between 2010 and 2012 were
recruited in our study. These patients were
treated by subtotal or total gastrectomy with
lymphadenectomy. For accurate N staging, the
number of cleaned lymph nodes was more than
15 in a patient. The clinical stage of postopera-
tive patients was evaluated on the basis of the
7™ edition of American Joint Committee on
Cancer TNM staging system. None of these
patients had undergone chemotherapy, radio-
therapy or other treatment prior to surgery.
Human tissues including sixty gastric cancer
tissues and thirty matched adjacent normal tis-
sues were immediately frozen in liquid nitrogen
after surgical resection and stored at -80°C.
The CT imaging and clinicopathologic charac-
teristics of these patients were collected from
electronic medical records. The clinicopatho-
logic characteristics of these patients showed
at Table 2. This study was approved by the
Guangxi Medical University Institutional Review
Board.
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(DEPC)-treated water and stor-
ed at -80°C. The concentra-
tion and purity of total RNA were quantified by
Nanodrop 2000 (PegLab Biotechnology,
Erlangen, Germany). Only the RNA samples with
ratio of 1.8 < A260/A280 < 2.1 was used for
the next experiments.

Reverse transcription

RNA was reverse transcribed to synthesize
cDNA using miScript Il RT kit (Qiagen, Hilden,
Germany) according to the instructions. In brief,
the 20 ul reverse transcription reaction system
contains the following reagents: 2 ug of total
RNA, 4 ul of 5 x miScript HiSpec Buffer, 2 ul of
10 x Nucleics Mix, 2 ul of miScript Reverse
Transcriptase Mix, and RNase-free water. The
reaction conditions were: 60°C for 37 min,
95°C for 5 min. The cDNA was stored at -80°C
after the reaction.

Quantitative real-time PCR

The PCR was performed in 20 ul reaction sys-
tem including 10 pl SYBR-Green gPCR Master
Mix (Thermo Fisher Scientific, Waltham, USA), 1
ul specific forward primer for each miRNA
(Invitrogen, Carlsbad, USA): hsa-miR-29¢ CTAG-
CACCATTTGAAATCGGTTA, hsa-miR-135a ACG-
GGGCGATATGGATTTTT, hsa-miR-148a ACGG-
GGATGGTCAGTGCACT, hsa-miR-124 TAAGGCA-
CGCGGTGAATG, U6 CGCAAGGATGACACGCAA-
ATTCGT, 1 pl miScript Universal primer (Qiagen),
0.5 ul cDNA product and 7.5 uL nuclease-free-
water in triplicate. The reaction condition was
as follows: incubated at 95°C for 7 min, fol-
lowed by 43 cycles at 95°C for 10 sec, and
60°C for 30 sec in Mx3000P Real-Time
Quantitative PCR system (Agilent Technologies,
Santa Clara, USA). Melting curves were created
for each real-time gPCR to verify the specificity
of each PCR reaction. U6 snRNA was used as
normalize the expression of target miRNA. The
Ct value was based on the automatic threshold
of MxPro-Mx3000P software setting. Delta Ct
(ACt) represented the different expression of
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Table 2. Correlations between clinicopathological parameters and miRNAs expression in GC tissues

Median (25-75)

Parameters Patient - - - -
miR-29¢ P-value miR-124 P-value miR-135a P-value miR-148a P-value
Gender
Female 24  0.331(0.143-1.000) 0.497 0.023(0.005-0.051) 0.051 0.052(0.017-0.227) 0.325 0.529(0.149-4.790) 0.541
Male 36  0.351(0.222-1.300) 0.007 (0.003-0.025) 0.031 (0.009-0.045) 0.516 (0.164-1.454)
Age
<60 32 0.232(0.143-1.005) 0.335 0.011(0.001-0.038) 0.059 0.028 (0.008-0.110) 0.313 0.420(0.143-2.023) 0.750
>60 28 0.416 (0.235-1.176) 0.016 (0.007-0.029) 0.036 (0.013-0.067) 0.603 (0.166-1.174)
Tumor location
Upper third 7 0.231 (0.079-0.237) 0.136 0.004 (0.001-0.005) 0.072 0.015 (0.009-0.031) 0.234 0.230(0.105-0.420) 0.216
Middle third 16 0.240 (0.157-1.000) 0.007 (0.004-0.029) 0.038 (0.007-0.110) 1.811 (0.132-6.421)
Lower third 37  0.467 (0.222-1.312) 0.015 (0.007-0.037) 0.036 (0.012-0.086) 0.529 (0.164-1.369)
Tumor size
<5cm 45  0.351 (0.222-1.120) 0.602 0.013(0.004-0.038) 0.174 0.036(0.012-0.110) 0.286 0.529 (0.164-1.454) 0.746
>5cm 15  0.235 (0.150-1.007) 0.008 (0.004-0.018) 0.024 (0.003-0.045) 0.529 (0.218-2.085)
Differentiation
Well and moderately 16 0.240(0.119-2.458) 0.881 0.015(0.002-0.177) 0.607 0.035 (0.006-0.202) 0.496 0.566 (0.135-14.873) 0.249
Poorly 44 0.409 (0.132-0.997) 0.006 (0.003-0.016) 0.017 (0.008-0.043) 0.388 (0.118-1.266)
Depth of invasion
T3 41 0.351(0.143-1.028) 0.505 0.006 (0.002-0.029) 0.824 0.024 (0.006-0.047) 0.704 0.420(0.123-1.454) 0.899
T4 15  0.235(0.111-0.674) 0.008 (0.002-0.029) 0.014 (0.003-0.059) 0.252 (0.122-1.283)
Lymph node involvement
Negative 30 0.384(0.234-1.240) 0.088 0.027 (0.013-0.055) 0.000 0.079(0.024-0.153) 0.000 0.725(0.420-4.790) 0.007
Positive 30 0.257 (0.099-0.971) 0.005 (0.002-0.012) 0.014 (0.005-0.037) 0.251 (0.109-1.232)
Tumor stage
-1 32 0.384(0.232-1.512) 0.049 0.020 (0.007-0.038) 0.003 0.040(0.015-0.153) 0.005 0.603(0.268-1.516) 0.065
I-1v 28  0.257 (0.088-0.997) 0.005 (0.002-0.017) 0.015 (0.005-0.051) 0.304 (0.107-1.450)
22229 Int J Clin Exp Med 2015;8(12):22227-22236
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Table 3. Univariate and multivariate logistic regression analysis of miR-124/miR-135a about LNM in
gastric cancer

Univariate logistic regression Multivariate logistic regression

Variables  Regression Regression

coefficient (B) SE Wald P-value Exp (B) coefficient (B) SE Wald P-value Exp (B)
MiR-124 -0.626 0.182 11.861 0.001 0.535 -0.383 0.210 3.326 0.068 0.682
MiR-135a -0.744 0.205 13.157 0.000 0.475 -0.512 0.236 4.707 0.030 0.599

LNM: lymph node metastasis.

Table 4. Univariate and multivariate logistic regression analysis of miR-124/miR-135a about tumor
stage in gastric cancer

Univariate logistic regression model Multivariate logistic regression model

Variables  Regression Regression
coefficient (B) coefficient (B)

MiR-124 -0.376 0.136 7.701 0.006 0.686 -0.205 0.173 1.397 0.237 0.815
MiR-135a -0.457 0.156 8.521 0.004 0.633 -0.305 0.199 2.354 0.125 0.737

SE  Wald P-value Exp (B) SE Wald  P-value Exp (B)

Statistical analysis

© The expression levels of nor-
o0 L malized miRNAs were pre-
p sented for the median and
o - quartiles (25th-75th percen-
7 tile) because they were not
2,50 o e Gaussian distribution. Mann-
4 Whitney U test or Kruskal-
o o ® . Wallis H test was used to ana-
lyze the differential expression
o of different groups. Spearman
4 correlation was used to ana-

0 §8°%0q lyze th lation of t
p yze the correlation of two
o o %o, © miRNAs. Univariate and Mul-
7o o tivariate logistic regression
were used to further deter-
L7 mine the correlations between
-10.00 . o) miRNAs and LNM, tumor
’ r=0.730 stage. Receiver-operating-
. o characteristic (ROC) curve
’ o was used to identify which
-10.00 7.5 -5.00 -2.50 .00 22¢t yvalue of miRNAs could
The relative expression of miR-135a(-ACt) effectively discriminate LNM

and tumor stage, the cut-off
Figure 1. Relative expression levels of miR-124 and miR-135a are presented value was based on the ROC
as -ACt in 60 GC tissues and 30 controls, the spearman correlation analy-
sis indicates highly correlation between the two miRNAs with r = 0.730 as
shown in the scatter plot.

The relative expression of miR-124(-ACt)
1
(e 0)
~
@
(o]

curve with Youden’s index (J, J
= sensitivity + specificity - 1).
The McNemar test was used
to assess the difference
the normalizer and target miRNA: ACt = Ct__ - between miRNA and CT imaging for predicting
Ct . maizer 1h€ relative quantification of miRNA LNM. P < 0.05 was considered to have statisti-
was calculated by the 22 method. cally significant difference. All statistical analy-
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A MiR-124 ROC curve

0.8

0.67]

Sensitivity

0.47

e AUC=0.827

1 - Specificity

C MiR-124/miR-135a ROC curve

0.89

0.67

Sensitivity

0.47

0.27

AUC=0.843

1 - Specificity

ses were performed with IBM SPSS 19.0 soft-
ware (IBM SPSS, Inc, Chicago).

Results
Expression of miRNAs in GC tissues

MiR-29¢, miR-124, miR-135a and miR-148a
had a statistical difference between the GC tis-
sues and matched normal tissues (P < 0.01).
The expression levels of miR-29c¢, miR-124,
miR-135a and miR-148a were significantly
decreased in GC tissues (Table 1). The results
suggested that miR-29c, miR-124, miR-135a
and miR-148a had a role as tumor suppressors
in GC.

22231

T
0.0 0.2 0.4 0.6 0.8 1.0

Sensitivity

MiR-135a ROC curve

1.07

0.8

0.65

0.49

0.2

L’ AUC=0.802

T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Figure 2. The GC patients with non-lymph node
metastasis were distinguished from the GC pa-
tients with lymph node metastasis by the two
miRNAs. MiR-124 shows 0.827 AUC (A), the best
cut-off value is 0.0125 with 80.0% sensitivity and
80.0% specificity; MiR-135a shows 0.802 AUC
(B), the best cut-off value is 0.0901 with 50.0%
sensitivity and 100.0% specificity. Combination of
the two miRNAs produced 0.843AUC (C), the best
cut-off value is 0.5910 with 80.0% sensitivity and
80.0% specificity.

Correlations between miRNAs expression and
clinicopathological factors in GC specimens

To investigate the correlation between clinico-
pathological factors and miRNAs expression,
the different groups were generated in Table 2.
The results showed that miR-29¢ was different
in the tumor stage group (P = 0.049); MiR-148a
had a statistically difference in the lymph node
involvement group (P = 0.007); Only miR-124
and miR-135a were different in lymph node
involvement group and tumor stage group (P <
0.01). The results suggested that the low
expression of miR-124 and miR-135a in LNM
group and tumor llI-IV stages presented the
potential correlation with LNM and tumor stage.

Int J Clin Exp Med 2015;8(12):22227-22236
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A MiR-124 ROC curve

0.59

0.67

Sensitivity

0.2

e AUC=0.725

0.0r T T T T
0.0 0.2 0.4 0.6 0.8

1 - Specificity

C MiR-124 /miR-135a ROC curve

1.0

0.57

0.6

Sensitivity

0.47

0.2

. AUC=0.733

T T T
0.0 0.2 0.4 0.6 0.8

1 - Specificity

For the two candidate miRNAs: miR-124 and
miR-135a, univariate logistic regression and
multivariate logistic regression were used to
further analysis the correlations between miR-
124/miR-135a and LNM, tumor stage. The
result revealed that miR-124 and miR-135a
were closely correlated with LNM and tumor
stage in univariate logistic regression model (P
< 0.05, Tables 3, 4). However, the correlations
between the two miRNAs and LNM, tumor
stage were attenuated in multivariate regres-
sion analysis, which only contained miR-124
and miR-135a as show in Tables 3 and 4.
Furthermore, Spearman correlation analysis
showed a highly linear correlation between
miR-124 and miR-135a with r = 0.730 as show
in Figure 1.

22232

1.0

Sensitivity

MiR-135a ROC curve

1.0

0.57

0.64

0.47

0.2 .
’

K AUC=0.713

’
0.07] T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Figure 3. The GC patients with tumor I-Il stages
were distinguished from the GC patients with tu-
mor llI-IV stage by the two miRNAs. MiR-124 shows
0.725 AUC (A), the best cut-off value is 0.0125
with 71.9% sensitivity and 75.0% specificity; MiR-
135a shows 0.713 AUC (B), the best cut-off value
is 0.1122 with 37.5% sensitivity and 100.0% spec-
ificity. Combination of the two miRNAs produced
0.733 AUC (C), the best cut-off value is 0.5566
with 67.9% sensitivity and 71.9% specificity.

The predictive value of miR-124,/miR-135a for
LNM and tumor stage in GC

To further evaluate the ability of miR-124/miR-
135a for identifying LNM and tumor stage,
receiver operating characteristics (ROC) curve
analysis was generated. As shown in Figures 2
and 3. MiR-124 could discriminate non-LNM
from LNM with 80.0% sensitivity and 80.0%
specificity and discriminate tumor I-ll stages
from tumor IlI-IV stages with 71.9% sensitivity
and 75.0% specificity at the best cut-off value
of 0.0125; MiR-135a could discriminate non-
LNM from LNM with 50.0% sensitivity and
100.0% specificity at the best cut-off value of
0.0901 and discriminate tumor I-1l stages from
tumor IlI-IV stages with 37.5% sensitivity and

Int J Clin Exp Med 2015;8(12):22227-22236
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Table 5. The comparison between miRNA-124 and CT in predicting lymph node status of gastric
cancer

Pathologic LNM Pathologic non-LNM
MiRNA-124 MiRNA-124
LNM Non-LNM Total LNM Non-LNM Total
CT LNM 13 2 15 0 3 3
Non-LNM 11 4 15 6 21 27
Total 24 6 30 6 24 30
Groups Sen Spe o B J CR (+)LR (-)LR
MiRNA-124 0.800 0.800 0.200 0.200 0.600 80.0% 4.000 0.250
CT 0.500 0.900 0.100 0.500 0.400 70.0% 5.000 0.556

P-value 0.022* 0.508 - - - - - .

CT identified the lymph node metastasis when the short-axis diameter of perigastric lymph nodes greater than 6 mm and
larger than 8 mm for the extraperigastric lymph nodes, especially enhancement on contrast-enhanced CT and lymph nodes
with arounded shape; LNM = lymph node metastasis; o = false positive rate; B = false negative rate; CR = concordance rate; J
= Youden index; (+)LR = positive likelihood ratio; (-)LR = negative likelihood ratio; Sen = sensitivity; Spe = specificity. *P < 0.05.

124 had a better predictive
ability to identify LNM and
tumor stage in GC.

MiR-124/CT imaging ROC curve

The comparison of miR-124
with CT imaging in predicting
lymph node metastasis

To compare miR-124 with CT
imaging in lymph node metas-
tasis assessment, 2 x 2 x 2
chi-square test was used, as
showed in Table 5. Compared
with CT imaging, miR-124 had
similar specificity (0.800 ver-
sus 0.900, P= 0.508) but
higher sensitivity (0.800 ver-
sus 0.500, P = 0.022) for
lymph node assessment; At
e last, combination of miR-124
. AUC=0.893 and CT imaging produced
‘ 0.893AUC (95% CI: 0.811-
0.07 T T T T 0.976), the sensitivity and
v - e 0 specificity of diagnosing LNM
I - Specificity were 83.3% and 90% respec-

tively (Figure 4).

Sensitivity

Figure 4. The GC patients without lymph node metastasis were distinguished
from the GC patients with lymph node metastasis by the combination of miR-
124 and CT imaging. Combination of miR-124 and CT imaging produced
0.893 AUC with 83.3% sensitivity and 90.0% specificity.

Discussion

Regional metastasis, espe-
cially through lymphatic sys-

100.0% specificity at the best cut-off value of tem, is an important prognostic factor in GC
0.1122. The combination of the two miRNAs patients [2, 3]. However, there was no effective
generated the sensitivity and specificity, which method to detect lymph node metastasis in GC.
were not significantly difference from that of Several researches had explored the use of
miRNA-124. These results suggested that miR- miRNAs expression in plasma samples or gas-
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tric tissues to enhance the prediction or diag-
nosis ability of LNM in GC [21-23]. However,
they didn’t compare with CT imaging and focus
on the diagnosis ability of quantifying miRNAs
for tumor stage in GC. Moreover, not each func-
tion or mechanism of miRNAs that have been
found is fully understood. Therefore, we
explored the role of miR-29¢, miR-124, miR-
135a and miR-148a in GC.

We validated that miR-29¢, miR-124, miR-135a
and miR-148a were down-regulated in GC tis-
sues, the low expression of miR-124 and miR-
135a had a potential correlation with LNM and
tumor stage (P < 0.01). These results are con-
sistent with the previous studies [16, 18-20,
24].

Due to lack of evidence about the diagnostic
ability of miR-124/135a for LNM and tumor
stage in GC patients, we performed ROC curve
analysis. MiR-124 could discriminate non-LNM
from LNM with 80.0% sensitivity and 80.0%
specificity and discriminate tumor I-ll stages
from tumor IlI-IV stages with 71.9% sensitivity
and 75.0% specificity at the best cut-off value
of 0.0125. MiR-135a could discriminate non-
LNM from LNM with 50.0% sensitivity and
100.0% specificity at the best cut-off value of
0.0901. Shin et al found that miR-135a could
predict LNM in early gastric cancer, the sensi-
tivity and specificity of miR-135a were 75.0%
and 73.0% [18]. This result was different from
ours. The reason may be that not only the early
gastric cancer patients but also the advanced
gastric cancer patients are included in our
study; Another reason may be that the selected
cut-off value is different, while we selected the
cut-off value as 0.0358, the sensitivity and
specificity of miR-135a were 70.0%, 76.7%,
which was similar to the previous study. The
AUC of the two combined miRNAs showed that
there was no significantly difference of single
miRNA in predicting LNM and tumor stage. It
might suggest that the single miRNA is enough
for the identification, or this could be explained
by the correlation of the two miRNAs (r = 0.730).
Because the two miRNAs are highly correlated,
this may lead to the presence of multicolineari-
ty in multivariate logistic regression model.
Therefore, compared with univariate logistic
regression model, the correlation between the
two miRNAs and LNM, tumor stage were atten-
uated and the estimation value of the predic-
tive ability of individual miRNA will become
inaccurate in multivariate logistic regression

22234

model (Tables 3, 4). Taken together, miR-124
had a better sensitivity and specificity in pre-
dicting LNM and tumor stage of GC.

CT imaging examination is a routine test for
assessing tumor staging. However, it still
remains difficult for assessing LNM. Due to that
these factors can affect the diagnosis of CT
imaging. Firstly, the sensitivity of CT imaging is
only 6.1% while metastasis lymph nodes are
smaller than 5 mm [4]; Secondly, the enlarged
lymph nodes may be inflammatory hyperplasia
or benign; Thirdly, the ability and clinical experi-
ence of radiologist will influence the result of CT
imaging. Therefore, the range of variation for
diagnosing LNM was 38.5%-86.26% [5-8]. MiR-
124 had similar specificity (0.800 versus
0.900, P = 0.508) but higher sensitivity (0.800
versus 0.500, P = 0.022) for lymph node
assessment; Moreover, due to the technologic
advancement, the highly sensitivity and speci-
ficity of quantitative real-time reverse transcrip-
tion-polymerase chain reaction also adapted to
the detection of miRNAs [25, 26]. This will be
beneficial to clinical application of miR-124.

For molecular mechanism, miR-124 and miR-
135a had a close correlation with tumor devel-
opment. Some studies revealed that miR-124
and miR-135a were correlated with epithelial-
mesenchymal transition (EMT) [18, 27, 28] and
lymphangiogenesis [17]; They had a common
target gene of ROCK1 [18, 29]. ROCK1 had a
variety of functions including cancer cell motili-
ty, invasion, and metastasis [30]. To a certain
degree, these may explain why the two miRNAs
were highly correlation (r=0.730). Consequently,
they are closely related to progress of carcino-
ma, especially lymphatic metastasis.

Although the results are interesting, there are
some limitations in our study. Firstly, the sam-
ple size of this study is relatively small, the larg-
er sample size or a prospective study is neces-
sary; Secondly, our study didn't evaluate the
different economic cost of testing miR-124 and
CT imaging in clinical practice. In addition,
serum miR-124 maybe more convenient for
monitoring the course of the disease as a mini-
mal invasive way. We will consider these prob-
lems in the following research.

In conclusion, our data confirm that miR-124
has a potential role in predicting LNM and
tumor stage of GC. It can be used as the basis
of further research, preferably in prospective
studies and larger sample size.

Int J Clin Exp Med 2015;8(12):22227-22236
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