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Abstract. – OBJECTIVE: The present study 
was designed to explore expression and prog-
nostic value of miR-485-5p in patients with gas-
tric cancer.

PATIENTS AND METHODS: We determined 
the expression level of miR-485-5p in 132 cas-
es of paired GC and adjacent non-tumor tissues 
by quantitative real-time PCR (qRT-PCR). The 
relevance of miR-485-5p expression to the clin-
icopathological factors was assessed. Overall 
survival (OS) was examined using Kaplan-Mei-
er curves and the Cox proportional hazards re-
gression model.

RESULTS: The expression of miR-485-5p was 
significantly down-regulated in GC tissues com-
pared with adja cent normal tissues (p < 0.01). 
MiR-485-5p expression was positively correlated 
with larger tumor size (p = 0.003), deeper invasion 
depth, (p = 0.005), positive lymph node metasta-
sis (p = 0.039), advanced tumor-node-metastasis 
(TNM) stage (p = 0.017). Patients survival analysis 
showed that a clear positive correlation between 
miR-485-5p expression level and survival time of 
gastric cancer patients (p < 0.001). Multivariate 
analyses confirmed that a low level of miR-485-5p 
expression was an independent predictor of poor 
prognosis in GC patients.

CONCLUSIONS: Expression level of miR-485-
5p serves as a novel biomarker for the overall 
survival of patients with gastric cancer.
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Introduction

Gastric cancer ranks as the second leading 
cause of cancer death worldwide1. Nearly half 
of gastric cancer occurs in China with an over-
all 5-year survival rate of approximately 20%2. 
Although the clinical outcome of GC has been 
gradually improved due to recent advancement of 
diagnosis and treatment. However, 5-year surviv-

al rate of GC patients is still not satisfied3-5. More 
and more reports showed that many oncogenes 
and tumor suppressor genes are closely correlated 
with GC6-8. Early diag nosis and prognostic evalu-
ation of GC are cru cial for timely and appropriate 
treatment. Thus, it is necessary to search for novel 
markers for GC, which can be used to detect GC 
at an early stage and predict the prognosis of this 
deadly disease. 

MiRNAs are a family of small (approximately 
22 nucleotides in length), single-stranded, endog-
enous non-coding RNAs which regulate gene ex-
pression post-transcriptionally9,10. Many studies 
confirmed that MiRNAs are involved in crucial 
biological process es, including development and 
differentiation11,12. Recently, accumulating evi-
dences suggest that there are correlations between 
miRNAs expression and clinical recurrence, and 
survival13. MiRNAs can regulate various pro-
tein-coding genes, including tumor suppressor 
genes or oncogenes14,15. Emerging studies have re-
vealed that miRNA is a promising biomarker as-
sociated with clinical outcomes in non-small cell 
lung cancer16,17.

miR-485-5p is a recently identified cancer-re-
lated miR. Up to date, little studies were reported 
about the effect of miR-485-5p in human can-
cer. Previous studies reported that miR-485-5p 
was significantly down-regulated in gastric can-
cer, breast cancer, and ovarian epithelial cancer. 
Over-expression of miR-485-5p suppressed breast 
cancer cell proliferation, metastasis and promot-
ed cell apoptosis18-20. Those results informed that 
miR-485-5p may function as a potential tumor 
suppressor. However, the prognostic value of miR-
485-5p in GC patients is unknown. In the present 
study, qRT-PCR was performed to explore the 
expression of miR-485-5p in GC. The association 
between miR-485-5p and clinical characteristics 
and the prognosis were subsequently analyzed.
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Patients and Methods

Patients and Tissue Samples
This study was approved by the Research Eth-

ics Committee of West China Hospital. Written 
informed consent was obtained from all of the 
patients. 

A total of 132 primary GC tissues were col-
lected from the Department of Digestive Surgery, 
West China Hospital, Sichuan University between 
2007 and 2014. The diagnosis of all samples were 
histopathologically confirmed by two patholo-
gists. The remaining tissues were snap-frozen in 
liquid nitrogen and then stored at -80°C for RNA 
extraction and other biological molecu lar exper-
iments. All patients were not treated by chemo-
therapy, and other adjuvant therapies before sur-
geries. Patient characteristics are shown in Table 
I. OS time was calculated from the date of the 
initial surgery to death.

Real-time Quantitative PCR
Total RNA was extracted from fresh tissues 

using Trizol (Invitrogen Corp, Carlsbad, CA, 
USA) according to the manufacturer’s instruc-

tions. RNA was diluted in RNase-free water and 
stored at -80°C before use. TaqMan-based re-
al-time reverse transcription-polymerase chain 
reaction (RT-PCR) assays was performed by us-
ing the ABI 7300 HT Sequence Detection system 
(Applied Biosystems, Foster City, CA, USA). The 
primers were designed and synthesized by Shen-
gong Company (Pudong, Shanghai, China). U6 
was used for miRNA template normalization. All 
reactions were run in triplicates. Relative quan-
tification of miRNA expression was calculated 
with the 2-ΔΔCt method.

Statistical Analysis
Statistical analysis was performed using 

IBM SPSS Statistics Version 16 (SPSS Inc, Chi-
cago, IL, USA). Data were expressed as mean 
± SD. Paired Student’s t-test was con ducted to 
compare miR-485-5p expression in paired clin-
ical samples. Overall survival of patients was 
estimated by the Kaplan-Meier method. COX 
regression model was used to analyze the influ-
ence of related factors on the survival time of 
patients with GC. A p-value < 0.05 was consid-
ered statistically significant.

Table I. Correlation between the expression of miR-485-5p and clinicopathological parameters in gastric cancer patients.

Characteristics Low miR-485-5p expression High miR-485-5p expression p value

Age   0.717
≥60 41  (63.1%) 43  (65.2%) 
<60 25  (36.9%) 23 (34.8%) 
Gender   0.278
Male 39 (59.1%) 45 (68.2%) 
Female 27 (40.9%) 21 (31.8%) 
Differentiation   0.140
Well-moderate 18 (27.2%) 26 (39.4%) 
Poor 48 (62.8%) 40 (60.6%) 
Lauren type   0.112
Intestinal 34 (51.5%) 43 (65.2%) 
Diffuse and mixed 33 (48.5%) 23 (34.8%) 
Tumor size   0.003
≥5 cm 48 (72.7%) 31 (47%) 
<5 cm 18 (27.3%) 35 (53%) 
Invasion depth   0.005
T1, T2 21 (31.8%) 37 (56.1%) 
T3, T4 45 (68.2%) 29 (43.9%) 
TNM stage   0.017
I/II 16 (24.2%) 29 (43.9%) 
III 50 (75.8%) 37 (56.1%) 
Lymphatic metastasis   0.039
Negative 15 (22.7%) 26 (39.4%) 
Positive 51 (77.3%) 40 (60.6%) 
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Results

The Expression Level of miR-485-5p 
in Human GC Tissues

The relative expression levels of miR-485-5p in 
gastric cancer tissues and corresponding adjacent 
noncancerous tissues were shown in Figure 1. As 
shown, we found lower expression levels of miR-
485-5p in GC tissues than in non-tumor tissues. 
Furthermore, the 132 patients were divided into 
a high expression group (n = 66) and a low ex-
pression group (n = 66), accord ing to the median 
expression level of miR-485-5p.

Association Between Clinicopathological 
Features and miR-485-5p Expression 
Levels in GC Tissues

To explore the correlation between miR-485-5p 
expression and clinicopathological characteristics, 
we divided the 132 GC patients into high expression 
group (n = 66) and low expression group(n = 66). 
As shown in Table I, the Chi-square test showed that 
miR-485-5p expression was associated with tumor 
size, tumor depth, lymph node metastasis, and clin-
ical stage (p = 0.003, 0.005,0.030 and 0.017, respec-
tively). However, no significant differences about 
other characteristics of patients were found.

Downregulation of miR-485-5p Predicts 
Poor Biochemical Recurrence-free 
Survival

We performed survival analysis to evaluate 
whether miR-485-5p expression levels can predict 

prognosis of GC patients. The overall survival 
(OS, Figure 2, p < 0.001) of GC patients with low 
miR-485-5p expression was significantly short-
er than those with high miR-485-5p expression. 
Univariate propor tional hazard model showed 
that miR-485-5p expression (p < 0.001), tumor 
size (p = 0.004), tumor depth (p = 0.018), lymph 
node metastasis (p = 0.031), and TNM stage (p 
< 0.001) were prog nostic predictors. Furthermore, 
multivariate analysis showed that low miR-485-
5p expression was a significant and independent 
indicator of poor prognosis for patients with GC, 
as shown in Table II.

Discussion

Gastric cancer (GC) is the third most common 
cause of cancer death21. It is of great clinical value 
to identify novel molecular targets that could im-
prove the outcome of this lethal disease. Recently, 
numerous researches reported the association be-
tween miRNAs and tumors. Aberrant expression 
of different miRNAs has been observed in GC. 
For instance, the expression level of miR-92a was 
upregulated in GC tissues and associated with 
local invasion and TNM stage22. The expression 
level of miR-185 was strongly downregulated in 
gastric cancer and associated with clinical stage 
and the presence of lymph node metastases23. 
Low miR-153 expression and high miR-221 ex-
pression predicted poor prognosis of human 
gastric cancer24,25. Furthermore, Hu et al26 found 

Figure 1. Comparison of miR-485-5p expression levels be-
tween gastric cancer tissues and the corresponding non-can-
cerous tissues.

Figure 2. Kaplan-Meier analysis of 5-year overall surviv-
al in 132 gastric cancer patients in relation to miR-485-5p 
expression level. Patients in the low expression group had 
significantly poorer prognosis than those in high expression 
group (p < 0.001, log-rank test).
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that miR-34a could inhibit tumor invasion and 
metastasis in gastric cancer by targeting Tgif2. 
Jian et al27 observed that the downregulation of 
microRNA-193-3p inhibited tumor proliferation 
migration by regulating PTEN gene. Taken to-
gether, these results sug gested that high miRNAs 
expression may function as a novel prognostic 
biomarker.

In the present study, we found that miR-485-5p 
expression was lower in gastric cancer tissues than 
that in the normal controls. It has been proved that 
miR-485-5p expression is significantly associat-
ed with aggressive clinicopathological features. 
Furthermore, the results of Kaplan-Meier analysis 
showed that patients with low expression levels of 
miR-485-5p had significantly shorter overall surviv-
als com pared to that with high miR-485-5p expres-
sion. At last, the multivariate and univariate analysis 
revealed that miR-485-5p expression was an inde-
pendent prognostic factor. To our knowledge, our 
present study firstly reports the association between 
miR-485-5p and clinical significance

So far, little studies about the effect of miR-
485-5p in human cancer were reported. Recently, 
Kang et al20 found that upregulation of miR-485-
5p expression could inhibit gastric cancer cell 
growth in vitro and in vivo. They also confirmed 
that flotillin-1 (Flot1) as a direct target of miR-
485-5p. Guo et al28 found that overexpression of 
miR-485-5p mimics could inhibit cell prolifera-
tion and invasion in hepatocellular carcinoma by 
targeting stanniocalcin 2. Moreover, Sun et al29 
indicated that miR-485-5p repressed HCC inva-
sive and metastatic capacities by targeting EMM-
PRIN expression. Taken together, these research-
es indicated that miR-485-5p may function as a 
tumor suppressor. Further prospective studies are 
needed to explore the molecular mechanisms un-
derlying.

Conclusions

The present work showed that the expression lev-
el of miR-485-5p was significantly decreased in GC 
tissues compared with adjacent normal tissues. The 
low miR-485-5p expression level was significantly 
associated with a shorter overall survival time of 
GC patients. Our results suggested that miR-485-5p 
may function as a novel biomarker for patient with 
poor overall survival in GC.
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