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Abstract: Purpose: The present study was aimed to evaluate the clinical significance of miR-100 and miR-203 in 
epithelial ovarian cancer (EOC) patients. Methods: The expression levels of miR-100/203 in EOC tissue and ad-
jacent non-cancerous samples were determined by real-time RT-PCR. Associations between miRNAs expressions 
and various clinicopathological characteristics were analyzed. Survival rate was determined with Kaplan-Meier and 
statistically analyzed with the log-rank method between groups. Survival data were evaluated through multivariate. 
Cox regression analysis. Findings: Our findings showed that miR-100 was significantly down-regulated in EOC tissue 
specimens than in adjacent non-cancerous tissues. The expression level of miR-203 was significantly higher in EOC 
tissues compared to adjacent non-cancerous tissues. Decreased expression of miR-100 was strongly associated 
with high FIGO stage (P=0.012). The high expression of miR-203 was significantly correlated with advanced FIGO 
stage (p=0.006), advanced histological grade (p=0.03). Kaplan-Meier analysis and log-rank test have suggested 
that EOC patients with down-regulated miR-100 expression and up-regulated miR-203 expression have shorter 
overall survival when compared with patients with other expression groups (log-rank test P<0.001). Multivariate Cox 
proportional hazards model indicated that the status of miR-100 and miR-203 expression levels were independent 
predictor of overall survival in patients with EOC. Conclusion: Decreased expression and increased expression of 
miR-100 and miR-203 may be correlated with progression and poor prognosis of EOC. 
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Introduction

Epithelial ovarian cancer (EOC) is the most 
lethal gynecologic malignancy and the fifth 
cause of cancer-related death among women 
[1, 2]. Five-year survival for EOC is dependent 
on the clinical stage and the most patients are 
diagnosed at advanced stages where the prog-
nosis of EOC patients is very poor [3, 4]. Current 
data show that the clinical outcome in patients 
with EOC may be strongly high in early diagno-
sis. Therefore, effective diagnostic and prog-
nostic biomarkers are required for EOC. It has 
been indicated that miRNAs may have crucial 
roles in various biological processes such as 
differentiation, proliferation, and apoptosis 
[5-8]. 

Recent evidences have suggested that miRNAs 
may have important roles in invasion and 
metastasis of cancer cells. In the context of 
EOC, abnormal expression of miRNAs has been 
previously observed [9-14]. Yeh et al. [12] indi-
cated that miR-138 can act as inhibitor of inva-
sion and metastasis in ovarian cancer cell by 
targeting SOX4 and HIF-1a. Wang et al., [13], 
reported that miR-182 can promote cell growth, 
invasion by targeting programmed cell death 4 
(PDCD4) in patients with ovarian carcinomas. 
Down-regulation of miR-150 has been reported 
in most primary EOC tissues. Moreover, down-
regulation of miR-150 has been confirmed in 
pre-surgical plasma samples in patients with 
EOC compared with healthy controls [9, 10]. In 
the context of nasopharyngeal cancer, under 
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expressed miR-100 lead to PLK1 up-regulation, 
which is involved in progression of NPC [15] 
Peng et al. [16] suggested that decreased 
expression of miR-100 can act as a tumor sup-
pressor gene by targeting PLK1 in EOCs. These 
results highlight that our understanding of the 
biological processes and miRNA-mediated 
mechanisms may be helpful for improvement of 
the diagnosis and treatment for various kinds 
of human cancers. Abnormal expression of 
miR-203 has been reported in different kinds 
of malignant diseases. Iorio et al. [17] reported 
that miR-203 was up-regulated in ovarian can-
cer than those normal tissues. 

Nevertheless, the clinical significance of these 
miRNAs in EOC may be helpful. Therefore, the 
present study was conducted to evaluate the 
clinical significance of miR-100 and miR-203 in 
EOC.

Materials and methods

Ethic statement

All protocols in the present study were conduct-
ed in accordance with the Declaration of Hel- 
sinki Guidelines. All procedures and treatments 
were reviewed and approved by the Ethics 

Figure 1. Photomicrographs of the histologic types of epithelial ovarian cancer, stained with hematoxylin and eosin. 
A. High-grade serous carcinoma. B. Low-grade serous carcinoma.
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Committees. All participating patients signed 
the consent forms.

Tissue samples collection

A total of 55 EOC tissue specimens and adja-
cent non-cancerous tissues from primary EOC 
patient were collected between 2007 and 
2013 in Tehran province hospitals, Iran. The 
patient’s ages were between 30 to 72 years 
with a mean age of 51 years. FIGO stage was 
performed according to International Fede- 
ration of Gynecology and Obstetrics (FIGO). 

Moreover, histological subtype and tumor grade 
were determined using the World Health 
Organization (WHO) criteria (Figures 1 and 2). 
Tissues were transported to the Pathology 
Laboratory, and storedat -80°C. The diagnosis 
and the histological grading were approved by 
pathologists. Written informed consent was 
collected from all patients. The median follow-
up time was obtained to be 40 months (range 
7-90 months).We defined overall survival (OS) 
based on the elapsed time from the end of 
treatment to the death. 

Figure 2. Photomicrographs of the histologic types of epithelial ovarian cancer, stained with hematoxylin and eosin. 
A. Clear cell carcinoma contains clear cells. B. Undifferentiated carcinoma with high-grade malignant cells. C. Well-
differentiated ovarian mucinous carcinoma. D. Moderate differentiated adenocarcinoma of ovarian.
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Quantitative real-time PCR

MiRNA expression level in EOC tissue speci-
mens and adjacent non-cancerous tissues was 
evaluated using RT-PCR. We used TRIzol re- 
agent (Invitrogen, Carlsbad, California, USA) to 
extracted total RNA according to manufactur-
er’s protocol. The TaqMan microRNA assay and 
TaqMan universal PCR master mix were used to 
determine the expression levels of miRNAs, 
Moreover, the relative amount of miRNAs was 
normalized with respect to U6 RNA. Relative 
expression levels of miRNAs were analyzed 
with the comparative cycle threshold (CT).

Statistical analysis

All variables were evaluated using the SPSS 
16.0 (SPSS Inc., Chicago, IL, USA). The expres-
sion levels of miRNAs compared between EOC 
tissue specimens and adjacent non-cancerous 
tissues by the Student’s t-tests. Furthermore, 
association between miRNAs expression and 
the clinicopathological characteristics were 
also evaluated by the chi-square test. Moreover, 

adjacent non-cancerous tissues (mean ± SD: 
4.1 ± 1.23 vs. 9.72± 2.87; p<0.001; Figure 3). 
On the other hand, the expression level of miR-
203 was significantly upregulated in EOC tis-
sues compared to adjacent non-cancerous tis-
sues (mean ± SD: 10.26 ± 3.10 vs. 4.51± 1.27; 
p<0.001; Figure 3). According to the median 
value of relative miRNAs expression, the 
patients were categorized into low and high 
expression groups. Decreased expression of 
miR-100 was significantly associated with high 
FIGO stage (P=0.012). No significant correla-
tion was determined between miR-100 expres-
sion and other clinicopathological factors 
(Table 2). On the other hand, our result revealed 
that upregulation of miR-203 was remarkably 
correlated with advanced FIGO stage (p= 
0.006), higher histological grade (p=0.03), but 
no significant correlation with other clinicopath-
ological factors (Table 2).

The relationship of miRNAs expression with 
prognosis 

Kaplan-Meier analysis and log-rank test have 
suggested that EOC patients with down-regulat-

Table 1. Sequence of the primers used in this study
MiRNAs Primer sequences
MiR-100 RT primer: 5’ GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCACAAG-3’

Forward primer: 5’-GCGGC AACCCGTAGATCCGAA-3’
Reverse primer: 5’-GTGCAGGGTCCGAGGT-3’.
U6 small nuclear RNA; forward primer: 5’-CGCTTCGGCAGCACATATAC-3’
Reverse primer: 5’-TTCACGAATTTGCGTGTCAT-3’.

MiR-203 RT primer: 5’-CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCTAGTGGT-3’
Forward primer: 50-ACA CTC CAG CTG GCG TGA AAT GTT TAG GAC CA-3
Reverse primer: 5’-CTC AAC TGG TGT CGT GGA-3’

Figure 3. MiR-100 and miR-203 expressions in EOC tissue specimens and 
adjacent non-cancerous tissues were respectively detected by real-time 
quantitative RT-PCR assay.

we plotted survival curves 
using the Kaplan-Meier meth-
od and compared by the log-
rank test. The survival data 
were evaluated by univariate 
and multivariate Cox regres-
sion analyses. The P<0.05 
was considered to be signi- 
ficant.

Results 

The expression levels of miR-
100/203 in collected tissues 
were determined by real-time 
RT-PCR (Table 1). Our findings 
showed that miR-100 was 
significantly downregulated in 
EOC tissue specimens than in 
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Table 2. Correlation of miRNAs expression with clinicopathological features

Variables No. of cases
No. expression of 

miR-100
No. expression of 

miR-203 P value of 
miR-100

P value of 
miR-203

High=21 Low=34 High=30 Low=25
Age NS NS
    <50 33 13 20 14 19
    ≥50 22 8 14 16 6
Tumor size (cm) NS NS
    <2 35 15 20 16 19
    ≥2 20 6 14 14 6
Histological type NS NS
    Serous 24 10 14 13 11
    Endometrioid 15 6 9 8 7
    Mucinous 7 2 5 4 3
    Clear cell 9 3 6 5 4
Histological grade NS 0.03
    G1 22 10 12 9 13
    G2 13 5 8 8 5
    G3 20 6 14 13 7
FIGO stage 0.012 0.006
    I-II 21 8 13 6 15
    III-IV 34 13 21 24 10
Lymph node involvement 0.016 0.02
    No 23 12 11 10 13
    Yes 32 9 23 20 12
Serum CA125 level (U/l) 0.001 NS
    <35 U/ml 20 13 7 12 8
    ≥C35 U/ml 35 8 27 18 17

Figure 4. Kaplan-Meier curves for survival time in patients with epithelial ovarian cancer divided according to miR-
NAs expression levels.
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ed miR-100 expression and upregulated miR-
203 expression have shorter overall survival 
when compared with patients with other ex- 
pression groups (log-rank test P<0.001, Figure 
4). Univariate and multivariate analyses were 
used to assess whether the miRNAs expres-
sion levels and clinicopathological parameters 
were independent prognostic factors of EOC 
patient outcomes.

Multivariate Cox proportional hazards model 
showed that the low expression of miR-100 and 
high expression of miR-203 and advanced FIGO 
stage were independent predictor of overall 
survival (Table 3).

Discussion

Previous studies highlight that our understand-
ing of the biological processes and miRNA-
mediated mechanisms may be helpful for 
improvement of the diagnosis and treatment 
for various kinds of human cancer. Nevertheless, 
understandings of the clinical importance of 
different kinds of miRNAs in EOC are necessary 
to find effectual markers that can predict the 
prognosis in patients with advanced EOC.

In the present study, the expression levels of 
miR-100/203 in EOC tissue specimens and 
adjacent non-cancerous tissues were deter-
mined by real-time RT-PCR. Our findings sug-
gested that miR-100 was significantly down-
regulated in EOC tissue specimens than those 
adjacent normal tissues. 

In this study, decreased expression of miR-100 
was found to be significantly associated with 
advanced FIGO stage. Kaplan-Meier analysis 
and log-rank test suggested that EOC patients 

prostate cancer [23], and in the early stages of 
hepatocarcinoma indicating that it is involved 
in carcinogenesis [22]. Peng et al. [16] suggest-
ed that miR-100 can act as a tumor suppressor 
by targeting PLK1 in EOCs. Moreover, they indi-
cated that decreased expression of miR-100 
was strongly related to high FIGO stage, higher 
serum CA125 level and lymph node involve-
ment. Petrelli et al. [22] found that miR-100 
expression in vivo was related to the stage of 
the maturation block underlying the subtypes 
of myeloid leukemia. They indicated that miR-
100 has important role in the molecular etiolo-
gy of AML, and showed the potential therapeu-
tic effect of miR-100 in cancer.

Abnormal expression of miR-203 has been 
reported in different kinds of malignant diseas-
es. Iorio et al. [17] reported that miR-203 was 
up-regulated in ovarian cancer than those nor-
mal tissues. Zhao et al. [24] found that the 
down-regulation of miR-203 may be related to 
lymph node metastasis in cervical cancer. 
Down-regulation of miR-203 has been revealed 
in bladder cancer [25]; the ectopic expression 
of miR-203 increased the apoptosis in bladder 
cancer cell lines and is involved in inhibition of 
cell proliferation. Viticchie’ et al. [26] also dem-
onstrated that miR-203 decreased in clinical 
primary prostatic tumors and metastatic pros-
tate cancer cell lines. On the other hand, up-
regulation of miR-203 was demonstrated to be 
an independent predictor of poor prognosis in 
patients with pancreatic adenocarcinoma.

Consistent with these results of previous inves-
tigations, we found that the expression level of 
miR-203 was significantly higher in EOC tissues 
compared to adjacent non-cancerous tissues. 
Furthermore, high expression of miR-203 was 

Table 3. Univariate and multivariate analysis of prognostic parameters 
by Cox (miR-100)
Clinicopathological  
Characteristics

Relative 
risk (RR)

Univariate  
log-rank test (P)

Cox multivari-
able analysis (P)

Age 0.64 0.6 0.7
Tumor diameter (cm) 0.87 0.5 0.6
Histological type 0.56 0.7 0.9
Histological grade 1.06 0.3 0.6
FIGO stage 4.132 0.001 0.01
Lymph node involvement 3.282 0.027 0.031
Serum CA125 level (U/l) 1.49 0.1 0.5
miR-100 expression (High/Low) 5.83 0.009 0.001
miR-203 expression (High/Low) 6.17 0.003 0.001

with down-regulated miR-
100 expression have 
shorter overall survival. 
Under expressed miR-100 
was confirmed to lead to 
PLK1 up-regulation, which 
is involved in progression 
of nasopharyngeal cancer 
[15]. MiR-100 has been 
demonstrated to have bo- 
th tumor suppressor and 
oncogenic roles depend-
ing on the cell type [18-
22]. Furthermore decre- 
ased expression of miR-
100 has been shown in 
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strongly linked to advanced FIGO stage, higher 
histological grade. Wang et al., [27] suggested 
that high miR-203 expression was closely asso-
ciated with advanced FIGO stage, higher histo-
logical grade, lymph node involvement, and 
positive recurrence.

Furthermore, they reported that high miR-203 
expression was associated with shorter overall 
survival and shorter progression-free survival 
of EOC patients that these findings are in agree-
ment with our study. MiR-124 and miR-203 are 
epigenetically silenced tumor-suppressive mi- 
croRNAs in HCC, and activating multiple targets 
during hepatocarcinogenesis [28].

Kaplan-Meier analysis and log-rank test indi-
cated that EOC patients with up- regulated miR-
203 expression have shorter overall survival 
when compared with patients with other 
expression groups. Multivariate Cox proportion-
al hazards model suggested that Multivariate 
Cox proportional hazards model showed that 
the low expression of miR-100 and high expres-
sion of miR-203 and advanced FIGO stage were 
independent predictor of overall survival. In this 
study, the molecular mechanisms of miR-203 
were not studied in patients with EOC. 
Therefore, further studies are needed to prove 
the prognostic value of these miRNAs.

Conclusions

Our findings indicated that decreased expres-
sion and increased expression of miR-100 and 
miR-203 may be correlated with progression 
and poor prognosis of EOC. 
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