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Background: miR-20b has been shown to be aberrantly expressed in several tumor types.
However, the clinical significance of miR-20b in the prognosis of patients with gastric cancer
(GC) is poorly understood, and the exact role of miR-20b in GC remains unclear.

Materials and methods: The expression of miR-20b was detected in 102 patients with GC by
a SYBR Green assay and was compared with the expression in matched adjacent normal tissue
specimens. The aim of the present study was to investigate the association of the expression of
miR-20b with the clinicopathological characteristics and the overall survival of patients with
GC as analyzed by Kaplan—Meier analysis and Cox proportional hazards regression models.
Results: Our results showed that miR-20b expression was upregulated in GC tissue compared
with normal mucosa (P=0.00). Furthermore, miR-20b expression was positively correlated with
advanced lymph node metastasis (P=0.041), tumor node metastasis stage (P=0.000), and deeper
and distant metastasis (P=0.031). The overall survival rate of patients with GC was significantly
lower in those whose tumors expressed high levels of miR-20b mRNA compared with those
whose tumors expressed low levels of miR-20b mRNA (P=0.019).

Conclusion: miR-20b may serve as a potential molecular marker for the prognosis of GC.
Keywords: miR-20b, microRNA, cancer, clinicopathology

Introduction
Gastric cancer (GC) is the fourth most common cancer and is associated with an
extremely poor prognosis, and as a result, GC remains the second leading cause of
cancer mortality worldwide.!? Despite considerable studies on the tumorigenesis and
progression of GC, the pathogenesis of this complex disease is poorly understood.
Because a more favorable outcome of GC is closely related to how early the disease is
diagnosed and subjected to proper treatment, efficient diagnostic methods, estimation of
prognosis, and effective therapeutic strategies are urgently needed in clinical practice in
regard to GC.? Thus, it is of vital clinical value to identify and characterize the precise
molecular mechanism involved in the development and progression of GC.*
miRNAs are a class of small non-coding RNA molecules that regulate gene expres-
sion by binding to partially complementary recognition sequences of target mRNAs.
They function in either the repression of miRNA translation or the cleavage of target
miRNA and RNAs that are highly conserved among species.’® In recent years, an
increased number of studies have indicated that miRNAs have crucial functions in
specific cellular processes such as differentiation, morphogenesis, and tumorigenesis
and that miRNAs may also be considered oncogenes or tumor suppressors.’ '

Some studies have shown that miR-20b is deregulated in several types of cancers'* '#
and that the upregulation of miR-20b correlates with a worse prognosis; all of these
studies indicated that miR-20b acts as a tumor promoter.'”'** Currently, the clinical
significance of miR-20b in the prognosis of patients with GC is poorly understood, and
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the exact role of miR-20b in GC remains unclear. Here, we
investigated the association between miR-20b expression and
the clinicopathological parameters of patients with GC.

Materials and methods

Tissue samples

In all, 102 samples of GC tissues were obtained from
patients and were collected by the Institute of General
Surgical Research, Second Affiliated Hospital, Yangzhou
University, Jiangsu, People’s Republic of China. In addi-
tion, non-tumorous gastric mucosa tissues that were located
more than 3 cm away from the tumors were obtained from
all 102 patients and used as controls. The clinicopathological
characteristics and parameters are shown in Table 1. None of
the patients with GC received any previous treatments such
as radiation therapy, chemoembolization or chemotherapy.

Ethics statement

The study was approved by the Institute of General Surgical
Research, Second Affiliated Hospital, Yangzhou University,
Jiangsu, People’s Republic of China. All specimens were

Table | The comparison between miR-20b expression and the
clinicopathological features of GC

Variable Patients, miR-20b P-value
n (n=102) expression
(Mean = SEM)

Age (years)
=57 54 1.161£0.06149 0.725
>57 48 1.132+0.05208

Sex
Male 71 1.121£0.05041 0.459
Female 31 1.186+0.06615

Tumor size (cm)
=3 66 1.119+0.05335 0.316
<3 36 11.204+0.05820

Invasion depth
THT2 50 1.156+0.06777 0.988
T3/T4 52 1.156+0.04220

Lymph node metastasis
Yes 67 1.285+0.08042 0.041*
No 35 1.081+0.05981

Pathological grade
GI1/G2 66 1.139+0.07203 0.557
G3/G4 36 1.187+0.04520

TNM stage
-l 55 1.3020+0.04644 0.000%*
-V 47 0.9976+0.05802

Distant metastasis
Positive 53 1.220+0.05278 0.031*
Negative 49 1.043+0.06300

Note: *P<0.05.
Abbreviations: GC, gastric cancer; TNM, tumor node metastasis; SEM, standard
error of the mean.

handled and de-identified according to ethical and legal
standards. We obtained written informed consent from all
participants involved in our study.

Hematoxylin-eosin (HE)

To evaluate the GC tissues and adjacent normal tissue speci-
mens, HE staining was performed using the sections of GC
and normal tissue. The paraffin sections were conventionally
dewaxed and rehydrated, followed with staining in hema-
toxylin for 5 minutes, color separation with 1% hydrochloric
acid alcohol for 5 seconds, and staining in eosin for 2 minutes.
After that, the paraffin sections were dehydrated by graded
series of ethanol, cleared by xylene, and finally sealed with
neutral gum.

Reverse transcription quantitative
polymerase chain reaction (RT-qPCR)

Total RNA from cell lines or tissue samples was extracted
using a mirVana miRNA Isolation Kit (Ambion, Austin, TX,
USA) following the manufacturer’s instructions. The purity
and concentration of the RNA samples were assessed by
standard spectrophotometric methods in a 2100 Bioanalyzer
(Agilent Technologies, Santa Clara, CA, USA). Briefly,
5 ng of RNA was added to the RT reaction, and then, the
cDNA served as the template for amplification during PCR
with sequence-specific primers (Sangon Biotech, Shanghai,
People’s Republic of China) using a SYBR PrimeScript
miRNA RT-PCR kit (Takara Biotechnology Co. Ltd, Dalian,
People’s Republic of China). All reactions were run in trip-
licate in an iCycler iQ Multicolor Real-Time PCR Detection
System (BioRad Laboratories Inc., Hercules, CA, USA).
Small nucleolar RNA GAPDH was used as an internal stan-
dard for normalization. Each sample was run in duplicate for
analysis. The change in mRNA levels in GC tissues relative
to the matched normal liver tissues was calculated with the
2724¢ method, where AACt = ACt GC/normal tissues and
ACt= Ct a0~ Cloapomr

For miR-20b, the primers were as follows (Sangon
Biotech, Shanghai, People’s Republic of China): forward,
5-TGTCAACGATACGCTACG A-3’ and reverse, 5’-GCTC
ATAGTGCAGGTAGA-3". GAPDH forward, 5'-GTG
GTCCAGGGTTTCTTACT-3" and reverse, 5-GTTGTCT
CCTGCGACTTCA-3".

Statistical analysis

All statistical analyses were performed using GraphPad
Prism 6 software (GraphPad Software, Inc., La Jolla, CA,
USA) and SPSS software 18.0 (SPSS Inc., Chicago, IL,
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USA). Data are presented as the mean * standard devia-
tion. The significance of the differences was evaluated by
Student’s #-test. The )? test was used to compare the high
expression rate of miR-20b in GC tissues of patients with
different clinicopathologic characteristics. The postoperative
survival rate was analyzed with the Cox regression method
and the Kaplan—Meier method, and differences in survival
rates were assessed with the log-rank test. Differences with
P-values <0.05 were considered statistically significant.

Results

HE staining

HE staining has allowed assessment of microscopic grading
of GC studied (Figure 1). All 102 GC tissues were confirmed
for GC.

miR-20b is upregulated in GC tissues
Based on the RT-qPCR, we found that miR-20b expression
levels were significantly upregulated in GC cancer tissues
(1.155%0.03981) compared with adjacent non-cancerous
tissues (0.553610.0355) (P<<0.0001, Figure 2).

Correlation between the levels

of miR-20b expression and the
clinicopathological characteristics

of patients with GC

The miR-20b expression levels were classified as high or
low in relation to the median value. In addition, we found
that the expression levels of miR-20b in patients with GC
were not significantly correlated with sex, age, tumor size,
invasion depth, and pathological grade (P>0.05; Table 1).
However, when we compared the expression of miR-20b
and lymph node metastasis, tumor node metastasis (TNM)

Figure | HE staining was performed using the sections of normal tissue and GC.

stage, and distant metastasis, a significant difference was
observed (Figure 3).

miR-20b expression and postoperative

survival

Kaplan—Meier survival curve and log-rank test were used
to analyze the correlation between miR-20b expression and
the overall survival (OS) of GC patients. The OS rate of the
patients with GC was significantly lower in patients whose
tumors expressed high levels of miR-20b mRNA compared
with those whose tumors expressed low levels; this means
that high miR-20b expression might be correlated with poor
prognosis of GC patients (P=0.019; Figure 4). We also used
univariate and multivariate Cox model analyses to determine
the correlation between miR-20b expression and the OS of
patients with GC. According to a univariate analysis, lymph
node metastasis, TNM stage, distant metastasis, and miR-20b
expression were statistically significant prognostic factors
(Table 2). A multivariate analysis confirmed that TNM stage
and miR-20b expression were significant and independent
predictors of poor survival of patients with GC (Table 3).

Discussion

In previous studies, many miRNAs have been confirmed to
contribute to the initiation and progression of cancer such as GC.
As further in-depth studies were conducted, more and more
miRNAs have been shown to function in the regulation of
the development of GC. Furthermore, it has been shown that
miRNAs can function as tumor suppressors or oncogenes,
can repress the expression of important cancer-related genes,
and might prove to be useful biomarkers in the diagnosis and
treatment of cancers.?* The important role of miRNAs in GC
tells us that the understanding of the function of miRNAs will

Notes: (A) The normal tissue specimens; (B) gastric adenocarcinoma (Hematoxylin-eosin staining, x200).

Abbreviations: HE, Hematoxylin-eosin; GC, gastric cancer.
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Figure 2 Comparison of miR-20b expression levels between GC tissues and adjacent
non-cancerous tissues.

Note: **P<0.0001.

Abbreviations: CN, non-cancerous; GC, gastric cancer.

provide us with broad prospects to understand and overcome
tumors in the future.

miR-20b belongs to the miR-106a-363 cluster, which
together with the miR-17-92 and the miR-106b-25 clusters,
forms a large family of highly similar miRNAs called the
miR-17 family."” In the present study, the high expression
levels of miR-20b often promote tumor development, and

thus miR-20b may serve as a potential oncogene. In our study,
we found that miR-20b expression levels were significantly
upregulated in GC cancer tissues compared with the normal
adjacent tissues (P=0.00, Figure 1). Furthermore, miR-20b
expression showed a significant association with lymph node
metastasis, TNM stage, and distant metastasis after a com-
parison of the clinicopathological factors; these parameters
are all important clinical determinants for the prognosis of
patients with GC. According to a Kaplan—Meier survival
curve analysis, the OS rates of patients with GC indicated
that high miR-20b expression was significantly correlated
with poorer survival compared with low miR-20b expression.
In a multivariate Cox model, we found that high miR-20b
expression was an independent factor for the prediction of
the 5-year OS of patients with GC. From the study on the
clinicopathological characteristics, we found that the expres-
sion of miR-20b was upregulated in GC. High expression of
miR-20b was significantly associated with tumor progression
and decreased OS in patients with GC, which indicates that
this miRNA might play a critical role in the development
and progression of GC.
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Figure 3 The correlation between the levels of miR-20b with tumor metastasis, TNM stage, and distant metastasis.
Notes: (A) Lymph node metastasis (*P=0.041), (B) TNM stage (***P<<0.001), and (C) distant metastasis (**P=0.031).

Abbreviations: LNM, lymph node metastasis; TNM, tumor node metastasis.
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Figure 4 Kaplan—Meier survival curve of patients with GC.

Notes: Patients in the high expression group had a significantly poorer prognosis
than those in the low expression group, as analyzed by log-rank tests as indicated
(P=0.019).

Abbreviation: GC, gastric cancer.

In our study, out of the 102 patients with GC, those whose
tumors expressed a high level of miR-20b had a poor OS,
while a higher expression of miR-20b suggests that miR-20b
may be a prognostic and therapeutic marker in GC. High

Table 2 Univariate analysis of the clinicopathological factors for
overall survival

Variable n Hazard 95% ClI P-value
ratio

Age (years)
=57 54 | 0.385-1.445 0.385
>57 48 0.746

Sex
Male 71 | 0.431-1.645 0.616
Female 31 0.842

Tumor size (cm)
=3 66 | 0.574-2.121 0.768
<3 36 0.768

Invasion depth
TI/T2 50 | 0.387-1.506 0.436
T3/T4 52 0.434

Lymph node metastasis
Yes 67 | 1.198-5.677 0.016*
No 35 2.608

Pathological grade
GI1/G2 66 | 0.334-1.175 0.145
G3/G4 36 0.626

TNM stage
-l 55 | 0.131-0.620 0.002*
-V 47 0.285

Distant metastasis
Positive 53 | 1.109-4.645 0.025*
Negative 49 2.273

miR-20b
High 55 | 1.184-6.150 0.018*
Low 47 2.698

Note: *P<0.05.
Abbreviations: TNM, tumor node metastasis; Cl, confidence interval.

Table 3 Multivariate analysis of the clinicopathological factors
for overall survival

Variable n Hazard 95% CI P-value
ratio

Lymph node metastasis
Yes 67 1.161 0.475-2.837 0.743
No 35

TNM stage
1=l 55 0.743 0.140-0.849 0.020%*
-1V 47

Distant metastasis
Yes 53 0.642 0.275-1.498 0.305
No 49

miR-20b
High 55 3316 1.204-9.139 0.020%*
Low 47

Note: *P<<0.05.
Abbreviations: TNM, tumor node metastasis; Cl, confidence interval.

expression levels of miR-20b seemed to be a significant
predictor for poor prognosis and development of metastasis.
We found that the overexpression of miR-20b may promote
lymph node metastasis because miR-20b was significantly
increased in tumor tissues from patients with Stages III/IV
compared with I/II, which means that patients with TNM
Stage III/IV all had vascular invasion, this helps us understand
why the high expression of miR-20b may be associated with
tumor invasion. Based on the above study, we will investigate
the mechanism by which miR-20b causes tumor invasion and
metastasis in vitro. We will also study its targets and how
they regulate the biological behavior of cells.

Conclusion

In conclusion, high expression levels of miR-20b in GC
tissues were determined, and an extraordinary correla-
tion between miR-20b expression and GC with respect to
advanced lymph node metastasis, TNM stage, and distant
metastasis was observed. In the present study, we report
that miR-20b is associated with the poor OS of patients
with GC, suggesting its potential prognostic value in this
disease type.
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