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Abstract: The aim of the present study was to investigate the association of the expression of members in the miR-
200 family with clinicopathological characteristics and their impacts on overall survival in patients with epithelial 
ovarian cancer (EOC). Expression levels of members in the miR-200 family, including miR-200a, miR-200b, miR-
200c, miR-141, and miR-429, were detected by using miRNA qRT-PCR and in situ hybridization. Associations of their 
expression with clinicopathological factors and overall survival were statistically evaluated. Among five members in 
the miR-200 family, the expression levels of miR-200a, miR-200b and miR-200c were significantly higher in EOC 
tissues than those in normal surface ovarian epithelium tissues, in line with the findings ofin situ hybridization 
analysis. In addition, tumors with high miR-200a and miR-200 bexpressionwere both more likely to have advanced 
stage (both P=0.006) and higher grade (P=0.01 and 0.02), whilehighmiR-200 cexpression was onlysignificantly 
associated with advanced stage disease (P=0.01). Moreover, univariate analysis showed that the patients with 
high miR-200a, miR-200b and miR-200c expression all correlated with shorter overall survival in EOC patients (all 
P<0.001). Multivariate statistical analysis further identified miR-200a, miR-200b and miR-200c asindependent 
prognostic factorsfor EOC (all P=0.01). In conclusion, these findings suggest that miR-200a, miR-200b and miR-
200c overexpression may promote the aggressive tumor progression and be recognized as reliable markers to 
predict the survival in patients with EOCs. The three miRNAs could be attractive therapeutic targets in patients with 
advanced-stage EOCs.
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Introduction 

Epithelial ovarian cancer (EOC) is the most 
lethal gynecological malignancies and the sec-
ond leading cause of cancer-related death in 
women worldwide [1]. In spite of the develop-
ment of diagnostic and therapeutic technolo-
gies, the clinical outcome of EOC patients 
remains poor, because the majorities of pati- 
ents are diagnosed at an advanced stage of 
disease due to mild and diffuse symptoms, and 
develop recurrence [2]. The 5-year overall sur-
vival of patients with advanced-stage EOCs is 
only 40~45% [3]. Thus, it is of great clinical sig-
nificance to identify and validate tumor-specific 
markers for early-stage diagnosis in order to 
improve the therapeutic levels and individualize 
therapeutic strategies.

MicroRNAs (miRNAs), originally identified in 
Caenorhabditis elegans, are a class of single-
stranded, evolutionarily conserved, small (17 
~25 ribonucleotides) non-coding RNAs [4]. 
Subsequently, miRNAs was found in a large 
variety of Metazoens from Drosophila to 
humans [5]. More than 700 miRNAs have been 
discovered in the human genome (www.microR-
NA.org), regulating approximately 30% of all 
human transcripts [6]. miRNAs have demon-
strated to regulate gene expression by binding 
to imperfect complementary sites in the 3’-un- 
translated region of their target messenger 
RNA transcripts [7]. Bioinformatics and micro-
array studies have revealed that a single miRNA 
can bind to as many as 200 mRNA targets 
which can be diverse in their function, include 
transcription factors, secreted factors, recep-
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tors, and transporters [8]. Accumulating evi-
dence have shown that miRNAs are involved in 
regulating various biological processes, such 
as cellular differentiation, proliferation, angio-
genesis, metabolism and cancer development 
[9]. In tumorigenesis, miRNAs can act either as 
oncogenes or tumor suppressors depending on 
the cellular context and the expression of the 
miRNA targets in the particular malignant tis-
sues. miRNAs overexpressed in tumors may 
contribute to oncogenesis by down-regulating 
tumor suppressors, whereas miRNAs lost by 
tumors generally contribute to oncogene over-
expression [10]. An increasing number of inves-
tigators have carried out miRNAs expression 
profiling studies in cell lines, tissue or serum 
samples in order to identify new biomarkers of 
EOC. For example, miRNAs with oncogenic 
functions, such as miR-20a, miR-106b, miR-
143, miR-145, miR-125b and the let-7 family of 
miRNAs, have been well-known onco-miRNAs 
[11-15]; Several miRNAs such as miR-30, miR-
124 and miR-199 have shown downregulation 
in EOC tissues and have tumor inhibitory effects 
[16-18]. Although dozens of miRNAs are identi-
fied to be differentially expressed and can be 
either up- or down-regulated, depending on 
their target downstream genes, only a small 
fraction of them may actually be of clinical util-
ity as diagnostic/prognostic biomarkers or ther-
apeutic targets.

The miR-200 family, containing miR-200a, miR-
200b, miR-200c, miR-141 and miR-429, is 
organized into two groups based on a single 
nucleotide difference in their seed sequence 
(group A: miR-141 and -200a are located on 
chromosome 2; group B: miR-200b, -200c and 
-429 are located on chromosome 1), allowing 
each group to have overlapping and non-over-
lapping target genes [19]. These miRNAs have 
been reported as powerful markers and deter-
mining factors of the epithelial phenotype of 
cancer cells. More interestingly, a large number 
of investigators have found the associations of 
the aberrant expression of the miR-200 family 
with tumor prognosis in patients with ovarian 
cancer [20-23]. However, some studies report-
ed contradictory findings because of the use of 
different normal controls or the heterogeneity 
of ovarian cancer. For example, Hu et al. [20] 
using 55 advanced tumor samples showed that 
the overexpression of miR-200a, miR-200b, 
and miR-429 were associated with improved 
survival in patients with ovarian cancer, while 
Nam et al. [21] using 20 serous carcinomas 
found that high expression of the miR-200 fam-

ily members significantly correlated with poor 
prognosis; Chen et al. [22] combined system-
atic review profiling studies and experimental 
validation to reveal that miR-200a, miR-200b, 
miR-200c, and miR-141 were highly expressed 
in EOC tissues; Prislei et al. [23] indicated that 
the prognostic value of miR-200c in ovarian 
cancer may be depend on the cellular localiza-
tion of HuR: when HuR is nuclear, high expres-
sion of miR-200c may result in a good progno-
sis, whereas when HuR occurs in cytoplasm, 
the same miRNA produced a poor outcome. 
According to these findings, there are two prob-
lems should be addressed. At first, no previous 
studies revealed the associations between 
miR-200 expression and the clinicopathologi-
cal characteristics of EOC. Secondly, the prog-
nostic value of the miR-200 family should be 
validated using a large cohort of EOC patients. 
Therefore, the aim of the current study was to 
investigate the association of members in the 
miR-200 family with clinicopathological charac-
teristics and their impacts on overall survival in 
patients with EOCs.

Materials and methods

Patients and tissue samples

The study was approved by the Research Ethics 
Committee of the 180th Hospital, China. Writ- 
ten informed consent was obtainedfrom all of 
the patients. All specimens were handled and 
made anonymous according to the ethical and 
legal standards.

A total of 100 EOC tissues were collected from 
the Department of Obstetrics and Gynecology, 
the 180th Hospital, between December 2006 
and January 2009. In addition, 50 normal ovar-
ian epithelia tissues, used as controls, were 
obtained from 50 women who underwent sur-
gery for benign or malignant gynecological dis-
eases other than EOC. All fresh surgical speci-
mens were snap-frozen in liquid nitrogen imm- 
ediately after resection, and were stored at 
-80°C for miRNA qRT-PCR and in situ hybridiza-
tion. All patients who had received chemother-
apy and/or radiotherapy before surgery were 
excluded. After surgery, 100 EOC patients were 
received intravenous paclitaxel (175 mg/m2) or 
docetaxel (75 mg/m2) plus carboplatin (AUC 5) 
combination chemotherapy every 3 weeks for 
6-8 cycles. The age of the EOC patients ranged 
from 26 to 88 years, with a median of 58 years. 
Tumor stage was in accordance with the In- 
ternational Federation of Gynecology and Ob- 
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stetrics (FIGO) criteria, whereas tumor grade 
and histological type were determined following 
World Health Organization standards. The clini-
copathological parameters are shown in Table 
1.

All EOC patients were followed until death or 
the end of the follow-up period (January 3, 
2014). The median follow-up period was 36.8 
months, ranging from 6 to 56 months. The 
patients were evaluated monthly by clinical his-
tory, physical examination, ultrasound exami-
nation, and computed tomography when nec-
essary. Study outcomes included overall sur- 
vival, each measured from the time of definitive 
surgery. The duration of overall survival was the 
interval between definitive surgery and death.

RNA extraction 

Small RNA from EOC and normal ovarian epi-
thelia tissues was extracted using mirVana 
miRNA Isolation Kit (Ambion, Austin, TX, USA) 
according to the manufacture’s instruction. 
Only those RNA samples with OD A260/A280 

ratio close to value of 2.0, suggesting that the 
RNA is pure, were subsequently analyzed. Real-
time absolute quantification was utilized to 
insure the quality of samples.

miRNA qRT-PCR analysis

To detect the expression levels of five members 
in the miR-200 family (miR-200a, miR-200b, 
miR-200c, miR-141 and miR-429) in 100 EOC 
and 50 normal ovarian epithelia tissues, small 
RNA (10 ng) was synthesised with TaqMan 
MicroRNA RT Kit (Applied Biosystems, Foster 
City, CA, USA). QRT-PCR was performed on 
StepOne Plus Real-Time PCR Systems (Applied 
Biosystems) using EXPRESS qPCR Supermixes 
(Invitrogen, Carlsbad, CA, USA). U6B was used 
as endogenous controls. The following PCR 
primers were used in the following PCR reac-
tions: miR-200a-Fwd, 5’-GCCGTCTAACACTGTC- 
TGGTA-3’, and reverse, 5’-CCTACGCCACAATTAA- 
CAAGCC-3’; miR-200b-Fwd, 5’-GCG GCT AAT 
ACT GCC TGG TAA-3’, and reverse, 5’-GTG CAG 
GGT CCG AGG T-3’; miR-200c-Fwd, 5’-CCAACG- 
TAATACTGCCGGGT-3’, and reverse, 5’-CTGCTG- 

Table 1. Association between miR-200a, miR-200b, miR-200c expression and clinicopathological 
characteristics of epithelial ovarian cancer

Factor Cases no.
miR-200a expression

P
miR-200b expression

P
miR-200c  expression

P
High (n, %) High (n, %) High (n, %)

Age (year)

    <58 58 31 (53.45) NS 30 (51.72) NS 31 (53.45)

    ≥58 42 22 (52.38) 20 (47.62) 21 (50.00)

FIGO stage

    I~II 56 17 (30.35) 0.006 14 (25.00) 0.006 20 (35.71) 0.01

    III~IV 44 36 (81.82) 36 (81.82) 32 (72.73)

Histologic type

    Serous carcinoma 60 36 (60.00) NS 36 (60.00) NS 36 (60.00) NS

    Mucinous carcinoma 13 9 (69.23) 6 (46.15) 8 (61.54)

    Endometrioid carcinoma 15 5 (33.33) 5 (33.33) 5 (33.33)

    Clear cell carcinoma 10 2 (20.0) 2 (20.0) 2 (20.0)

    Others 2 1 (50.00) 1 (50.00) 1 (50.00)

Histologic grade

    Grade 1 23 7 (30.43) 0.01 7 (30.43) 0.02 11 (47.83) NS

    Grade 2 29 13 (44.83) 13 (44.83) 11 (37.93)

    Grade 3 48 33 (68.75) 30 (62.50) 30 (62.50)

Residual tumor size

    <1 cm 64 30 (46.88) NS 30 (46.88) NS 30 (46.88) NS

    ≥1 cm 36 23 (63.89) 20 (55.56) 22 (61.11)

Chemoresistance

    Yes 37 24 (64.86) NS 21 (56.76) NS 23 (62.16) NS

    No 63 29 (46.03) 29 (46.03) 29 (46.03)

Recurrence

    Yes 54 30 (55.56) NS 27 (50.00) NS 29 (53.70) NS

    No 46 23 (50.00) 23 (50.00) 23 (50.00)
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GCGAATTAGTAGACCA-3’; miR-141-Fwd, 5’-CCG- 
CCTTAACACTGTCTGGTA-3’, and reverse, 5’-ATC- 
GCCAGGATAAATTGACGCA-3’; miR-429-Fwd, 5’- 
GGAGTCGGCAATTCAGTTGAGACGGTTTT-3’, and 
reverse, 5’-ACACTCCAGCTGGGTAATACTGTCTG- 
GTA-A-3’; U6-Fwd, 5’-CGC TTC GGC AGC ACA 
TAT ACT A-3’; and reverse, 5’-CGC TTC ACG AAT 
TTG CGT GTC A-3’. PCR cycles were as follows: 
94°C for 5 min, followed by 40 cycles of 94°C 
for 30 s, 56°C for 30 s, and 72°C for 30 s. 

Data analysis was performed by the compara-
tive threshold cycle (Ct) method according to 
User Bulletin no.2 (Applied Biosystems). Each 

sample was examined in triplicate and the 
amounts of the PCR products produced were 
normalized to the internal controls.

In situ hybridization

In situ hybridization was performed to detect 
the expression level and subcellular localiza-
tion of miR-200a, miR-200b, and miR-200c in 
100 EOC and 50 normal ovarian epithelia tis-
sues. Briefly, the tissue slides were hybridized 
with 200 nM of 5’-Digoxigenin (DIG) LNA-
modified-miR-200a, LNA-modified-miR-200b 
and LNA-modified-miR-200c (Blossom Biotec- 

Figure 1. Relative expression levels of miR-200a (A), 
miR-200b (B), miR-200c (C), miR-141 (D) and miR-429 
(E) in epithelial ovarian cancer (EOC) and normal ovar-
ian surface epithelium tissues. The expression levels of 
miR-200a (EOC vs. normal: 4.42±1.14 vs. 1.57±0.39, 
P<0.001), miR-200b (EOC vs. normal: 4.15±1.07 vs. 
1.30±0.32, P<0.001) and miR-200c (EOC vs. normal: 
4.33±1.12 vs. 1.67±0.41, P<0.001) were significantly 
higher in EOC tissues than those in normal surface 
ovarian epithelium tissues, while the expression levels 
of miR-141 (EOC vs. normal: 4.25±1.10 vs. 3.61±0.89, 
P>0.05) and miR-429 (EOC vs. normal: 3.94±1.02 vs. 
3.08±0.76, P>0.05) had no significant differences be-
tween EOC and normal surface ovarian epithelium tis-
sues.
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Figure 2. Representative in situ hybridizationimages for miR-200a (A), miR-200b (C), and miR-200c (E) expression 
in epithelial ovarian cancer (EOC) tissues (Original magnification×200). Compared with normal ovarian surface 
epithelium tissues, the expression levels of miR-200a (EOC vs. normal: 3.80±0.98 vs. 1.24±0.31, P<0.001, (B) 
miR-200b (EOC vs. normal: 2.92±0.76 vs. 0.83±0.21, P<0.001, (D) and miR-200c (EOC vs. normal: 3.81±0.99 vs. 
1.30±0.32, P<0.001, (F) were all significantly increased in EOC tissues.
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hnologies Inc, Blossom, USA) using IsHyb in 
Situ Hybridization kit (Biochain, Eureka Drive 
Newark, USA) according to manufacturer’s 
instructions. Sequences of the LNA/DNA oligo-
nucleotides contained locked nucleic acids at 
eight consecutive centrally located bases (indi-
cated by the underline) as shown: hsa-miR-
200a 5’-ACA TCG TTA CCA GAC GAC AGT GTT 
A-3’; hsa-miR-200b 5’-TCA TCA TTA CCA GGC 
AGT ATT A-3’; and hsa-miR-200c 5’-TCC ATC ATT 
ACC CGG CAG TAT TA-3’.

In situ hybridization results were scored by two 
independent experienced pathologists, who 
were blinded to the clinicopathological data 
and clinical outcomes of the patients. The 
scores of the two pathologists were compared 
and any discrepant scores were re-examined by 
both pathologists to reach a consensus score. 
The number of positive-staining cells in ten rep-
resentative microscopic fields was counted and 
the percentage of positive cells was calculated. 

The percentage scoring of positive tumor cells 
was as follows: 0 (0%), 1 (1-10%), 2 (11-50%) 
and 3 (>50%). The staining intensity was visu-
ally scored and stratified as follows: 0 (nega-
tive), 1 (weak), 2 (moderate) and 3 (strong). A 
final score was obtained for each case by multi-
plying the percentage and the intensity score. 
Therefore, tumors with a multiplied score 
exceeding median of total score for miR-200a, 
miR-200b, or miR-200c were deemed to be low 
expressions of miR-200a, miR-200b, or miR-
200c; all other scores were considered to be 
high expressions of miR-200a, miR-200b, or 
miR-200c.

Statistical analysis

The software of SPSS version 13.0 for Windows 
(SPSS Inc, IL, USA) and SAS 9.1 (SAS Institute, 
Cary, NC) was used for statistical analysis. 
Continuous variables were expressed as 

_
x±s. 

Statistical analysis were performed with Fis- 

Figure 3. Kaplan-Meier survival curves for miR-200a 
(A), miR-200b (B) and miR-200c (C) expressionin epi-
thelial ovarian cancer (EOC). In Kaplan-Meier analysis, 
the overall survival of EOC patients with high miR-200a, 
miR-200b and miR-200c expression all correlated with 
shorter overall survival in EOC patients than the corre-
sponding controls (all P<0.001).
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her’s exact test for any 2×2 tables, Pearson X2 
test for non- 2×2 tables, chi-square trend test 
for ordinal datum, Kaplan-Meier and Cox Reg- 
ression methods for the question of survival 
analysis. Differences were considered statisti-
cally significant when p value was less than 
0.05.

Results

Expression levels of the miR-200 family in EOC 
tissues

As shown in Figure 1, the expression levels of 
miR-200a (EOC vs. normal: 4.42±1.14 vs. 

hybridization analysis in all EOC tissues were 
used as cutoff points to classified 100 EOC 
patientsinto miR-200a-low (n=47), miR-200a-
high (n=53), miR-200b-low (n=50), miR-200b-
high (n=50), miR-200c-low (n=48), miR-200c-
high (n=52) expression groups. Table 1 
summarized the association of their expression 
with the clinicopathological characteristics of 
patients with EOCs. Statistical analysis showed 
that tumors with high miR-200a and miR-200b 
expression were both more likely to have 
advanced stage (both P=0.006, Table 1) and 
higher grade (P=0.01 and 0.02, Table 1), while-
highmiR-200c expression was onlysignificantly 
associated with advanced stage disease 

Table 2. Univariate analysis: factors predicting overall 
surviva

Characteristic N
Overall survival

P value Hazard Ratio (95% CI)
FIGO stage
    I~II 56 <0.001 19.83 (1.18-40.62)
    III~IV 44
Histologic type
    Serous carcinoma 60 NS 5.21 (0.5-10.89)
    Mucinous carcinoma 13
    Endometrioid carcinoma 15
    Clear cell carcinoma 10
    Others 2
Histologic grade
    Grade 1 23 0.008 15.57 (1.00-33.16)
    Grade 2 29
    Grade 3 48
Residual tumor size
    <1 cm 64 NS 4.28 (0.67-8.71)
    ≥1 cm 36
Chemoresistance NS 7.09 (0.82-14.20)
    Yes 37
    No 63
Recurrence NS 8.15 (0.89-17.36)
    Yes 54
    No 46
miR-200a status
    High 53 <0.001 22.69 (1.32-50.53)
    Low 47
miR-200b status
    High 50 <0.001 20.28 (1.20-42.28)
    Low 50
miR-200c status
    High 52 <0.001 21.42 (1.26-48.33)
    Low 48

1.57±0.39, P<0.001), miR-200b (EOC 
vs. normal: 4.15±1.07 vs. 1.30±0.32, 
P<0.001) and miR-200c (EOC vs. nor-
mal: 4.33±1.12 vs. 1.67±0.41, P< 
0.001) were significantly higher in EOC 
tissues than those in normal surface 
ovarian epithelium tissues, while the 
expression levels of miR-141 (EOC vs. 
normal: 4.25±1.10 vs. 3.61±0.89, P> 
0.05) and miR-429 (EOC vs. normal: 
3.94±1.02 vs. 3.08±0.76, P>0.05) had 
no significant differences between EOC 
and normal surface ovarian epithelium 
tissues.

In order to validate the expression pat-
terns and subcellular localizations of 
miR-200a, miR-200b and miR-200c in 
EOC and normal surface ovarian epithe-
lium tissues, we performed in situ 
hybridization analysis. As shown in 
Figure 2, the three miRNAs all predomi-
nantly localized in nucleus of tumor 
cells in EOC tissues, while negatively 
stained in normal surface ovarian epi-
thelium tissues. Statistical analysis 
shown the overexpression of miR-200a, 
miR-200b and miR-200c in EOC com-
pared to normal surface ovarian epithe-
lium tissues, which was in line with the 
findings of miRNA qRT-PCR analysis.

Association ofmiR-200a, miR-200b 
and miR-200c overexpression with the 
clinicopathological characteristics of 
EOC

The median values of miR-200a (3.83), 
miR-200b (2.95) and miR-200c (3.84) 
expression levels detected by in situ 
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(P=0.01, Table 1). There was no significant 
association between miR-200a, miR-200b and 
miR-200c expression and other clinicopatho-
logic characteristics of EOC, including age of 
patients, histologic type, residual tumor size, 
chemoresistance and tumor recurrence (all 
P>0.05).

Prognostic value of miR-200a, miR-200b and 
miR-200c overexpression in EOC

The univariate and multivariate survival analy-
ses were performed to determine the correla-
tion of miR-200a, miR-200b and miR-200c 
expression with overall survival of EOC patients. 
In Kaplan-Meier analysis, the overall survival of 
EOC patients with high miR-200a, miR-200b 
and miR-200c expression all correlated with 
shorter overall survival in EOC patients than the 
corresponding controls (all P<0.001, Figure 3). 
In addition, the univariate logistic regression 
analysis revealed that high miR-200a expres-
sion (HR 22.69, CI 1.32-50.53, P<0.001), high 
miR-200b expression (HR 20.28, CI 1.20-
42.28, P<0.001), high miR-200c expression 
(HR 21.42, CI 1.26-48.33, P<0.001), advanced 
FIGO stage (HR 19.83, CI 1.18-40.62, P<0.001) 
and high tumor grade (HR 15.57, CI 1.0-33.16, 
P=0.008) were significantly associated with 
poor overall survival (Table 2). Moreover, the 
multivariate COX regression analysis adjusted 
for other prognostic factors, further identified 
miR-200a, miR-200b and miR-200c as inde-
pendent prognostic factors for EOC (all P=0.01, 
Table 3).

Discussion

No characteristic early symptoms or tumor 
markers lead to disappointing clinical outcome 
of EOC. The remission and relapse are fre-

clusions could be drawn. In the current study, 
our data provide the convincing evidence that 
three members of the miR-200 family (miR-
200a, miR-200b and miR-200c) may be all 
upregulated in human EOC tissues. Moreover, 
the aberrant expression of these three miRNAs 
may be associated with aggressive clinicopath-
ologic characteristics and poor prognosis of 
patients with EOC.

According to the functions, the miR-200 family 
can be grouped into two subfamilies: miR-
200b, miR-200c and miR-429 have the same 
seed region while those of miR-200a and miR-
141 are different [19]. Recently, this miRNA 
family has been identified as a powerful marker 
and determining factor of the epithelial pheno-
type of cancer cells. Members in this family 
have been observed to be downregulated in 
several types of cancers and upregulated in 
others, suggesting that the miR-200 family can 
act as either an oncogene or as a tumor-sup-
pressor gene [25-26]. Among them, miR-200a 
upregulation may underline genomic amplifica-
tion. Especially in EOC, several studies have 
shown frequent chromosomal gains in that 
region [27]; miR-200b has been demonstrated 
to be deregulated in many human cancers and 
considered a negative regulator of EMT in 
tumor cell migration and invasion; miR-200b 
has also been identified as a novel target for 
enhancing chemosensitivity or inducing cell 
death in EOC [28]; miR-200c expression may 
be correlated with chemoresistance to pacli-
taxel and cisplatin in a panel of ovarian adeno-
carcinoma cell lines with inherent or acquired 
drug-resistance [23]. In addition, accumulating 
recent studies have observed the altered 
expression of the miR-200 family in EOC. 
However, the reported results from these stud-

Table 3. Multivariate logistic regression analysis
Characteristic Hazard Ratio (95% CI) P-value
FIGO stage 15.08 (1.51-30.83) 0.01
    I~II vs. III~IV
Histologic grade 10.91 (1.08-21.02) 0.03
    Grade 1~2 vs. Grade 3
miR-200a status 17.26 (1.36-36.98) 0.01
    Low vs. High
miR-200b status 15.41 (1.13-31.36) 0.01
    Low vs. High
miR-200c status 16.22 (1.27-33.81) 0.01
    Low vs. High

quently seen in patients undergoing thera-
py for EOC. Accumulating studies have dem-
onstrated that the discovery and 
investigation of the genetic changes and 
molecular events may contribute to a better 
understanding of the molecular mecha-
nisms on tumorigenesis of EOC. The miR-
200 family is known as the main suppres-
sor of the epithelial-to mesenchymal 
transition (EMT), which is a reversible 
embryonic program aberrantly activated in 
tumor progression and metastasis [24]. 
Although several studies have attempted to 
investigatethe prognostic importance of the 
miR-200 family in EOCs, no definitive con-
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ies are often inconsistent with each other. 
Some of these studies belong to miRNA profil-
ing analysis and were performed with different 
microarray platforms, which may lead to part of 
the discrepancy. In contrast, the miRNA qRT-
PCR and the in situ hybridization analyses were 
both performed in our study, which can validate 
the results each other. Moreover, some of these 
studies have differences in experimental des- 
ign, which may affect result interpretation. For 
instance, the recent studies investigated the 
prognostic value of the miR-200 family using a 
small number (all n<100) of EOC samples. In 
contrast, a larger number of tumor samples 
(n=100) were analyzed in our study, which ren-
ders higher statistical power to determine the 
associations between the miR-200 family and 
the clinicopathologic characteristics and prog-
nosis in patients with EOC.

In conclusion,these findings suggest that miR-
200a, miR-200b and miR-200c overexpression 
may promote the aggressive tumor progression 
and be recognized as reliable markers to pre-
dict the survival in patients with EOCs. The 
three miRNAs could be attractive therapeutic 
targets in patients with advanced-stage EOCs.
Further functional study and perspective clini-
cal trail are needed in the future.
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