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Objective: Early diagnosis of epithelial ovarian cancer is critical for patient survival. The
objective of this pilot study is to identify a circulating micro (mi)RNA as a potential bio-
marker for epithelial ovarian cancer.
Methods: A total of 135 epithelial ovarian cancer patients and 54 benign ovarian tumor
patients were recruited for this study. Using customized TaqMan low density miRNA
arrays, we first screened expression levels of 48 miRNAs in sera from 18 epithelial ovarian
cancer patients and 16 benign ovarian tumor patients. The most significantly and differ-
entially expressed miRNAwas then further examined in all serum samples using real-time
polymerase chain reaction. Its expression was further analyzed in relationship with clini-
copathological factors and patient survival.
Results: Array screening data showed that expression levels of serum miRNA-20a,
miRNA-125b, miRNA-126, miRNA-355, and let-7c were significantly different between
malignant and benign ovarian tumor patients. Subsequent real-time polymerase chain reaction
results showed that serum miRNA-125b levels were significantly higher in epithelial ovarian
cancer patients compared to benign controls. Moreover, serum miRNA-125b levels were
significantly higher in ovarian cancer patients in early stages I and II, and in patients having
no residual tumor following surgery, but were not associated with differentiation and histo-
logical types of ovarian cancer. Notably, the higher level of miR-125b was significantly
positively correlated with progression-free survival (P = 0.035) and marginally, with overall
survival (P = 0.069).
Conclusions: miRNA-125b plays an important role in the pathogenesis and progression of
epithelial ovarian cancer. Circulating miRNA-125b has the potential to become a novel
biomarker for early diagnosis and prognosis prediction of epithelial ovarian cancer.
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Ovarian cancer is the most deadly gynecological cancer.1

The 5-year survival rate is 92% for localized epithelial
ovarian cancer patients (stage I or II), and less than 30% for
patients at stages III and IV.1 Serum levels of CA125 are
routinely used to monitor disease progression and response
to treatment in ovarian cancer patients. However, current
screening tests based on serum CA125 levels are not highly
predictive for early detection or monitoring of ovarian cancer
progression. Of patients with ovarian cancer, 60% are diag-
nosed during late stages.1 Thus, it is exceptionally urgent to
identify sensitive, noninvasive biomarkers to improve early
detection and to guide therapy.

MicroRNAs (miRNAs) are noncoding single-stranded
RNA molecules of 19 to 24 nucleotides in length. miRNAs
regulate gene expression by triggering mRNA decay or by
binding the 3¶ untranslated region of target mRNAs to inhibit
translation. A single miRNA molecule can sequentially bind
to hundreds of target mRNAs to modulate various cellular
processes, such as the cell cycle, differentiation, proliferation,
and apoptosis.2 Expression of miRNAs is aberrant in various
types of human cancers, and under these circumstances, these
miRNAs can function as oncogenes or tumor suppressor
genes.3Y5 Serum levels of some circulating miRNAs have
been shown to correspond with tumor status in some cancers
and thus, have great potential for use as diagnostic tools and in
predicting prognosis and response to treatments.6Y10

The objective of this study was to identify 1 or more
circulating miRNAs as a diagnostic and prognostic bio-
marker for epithelial ovarian cancer. Serum miRNA expres-
sion profiles were screened using miRNA arrays to identify
miRNAs that were differentially expressed in ovarian cancer
patients compared with patients with benign tumors. The
most significantly and differentially expressed miRNA was
then further examined in all serum samples using real-time
polymerase chain reaction (PCR). Its expression was fur-
ther analyzed in relationship with clinicopathological factors
and patient survival. Our results showed that circulating
miRNA-125b was significantly higher in early stage epithelial
ovarian cancer patients, whereas significant decreased ex-
pression was seen in patients in later stages.

MATERIALS AND METHODS

Subjects and Clinical Features
From February 2009 through November 2012, a total

of 135 epithelial ovarian cancer patients who underwent
surgical treatment at our cancer hospital, without prior
chemoradiotherapy, were recruited for this study. Their
ovarian cancer was confirmed by pathological diagnosis on
surgical specimens.

The median age of study participants was 54 years and
ranged from 37 to 78 years. Based on International Federation
of Gynecology and Obstetrics andWorld Health Organization
standards, these patients were classified as: 33 cases in early
stage (stages I and II), 102 cases in late stage (stages III and
IV); 93 cases of serous adenocarcinoma (89 high grade and
4 low grade), 42 cases of nonserous ovarian cancer (24 clear
cell, 12 endometrioid and 6 mucinous carcinoma); 18 cases of
grades G1 and G2, 106 cases of grade G3, and 11 cases

without pathological grading; 62 cases in which tumor resi-
due was present following surgery, 71 cases with no tumor
residue, and 2 cases that were uncategorized.

The control group consisted of 54 patients with be-
nign epithelial ovarian tumors who underwent surgical
treatment during the study period. Patients in this group had
amedian age of 55 years and ranged in age from 38 to 75 years.
Based on pathological diagnosis, 19 patients had serous
cystadenoma, 33 with mucinous cystadenoma, and 2 with
benign cystic teratoma.

This study was approved by the ethics committee of our
cancer hospital. Every patient signed an informed consent
form before samples were collected.

Sample Harvesting
Whole blood (10 mL) was drawn from the ulnar vein

after fasting and prior to surgery. The blood samples were left
standing for 1 hour at room temperature and then centrifuged
at 2500g per minute for 15 minutes at 4-C. Sample sera
fractions were collected and stored at j80-C.

miRNA Microarray Assay
The miRNeasy Micro kit (Qiagen, Shanghai, China)

was used to extract total RNA, including miRNA, from
sera following the manufacturer’s protocol. The RNAwas
then reverse-transcribed into cDNA using the TaqMan
MiRNA Reverse Transcription Kit (Applied Biosystems,
Shanghai, China).

Based on data from previous studies, 48 miRNAs im-
plicated in ovarian cancer were selected and TaqMan low
density arrays (Applied Biosystems) were customized to detect
cDNA corresponding to these 48miRNAs. Arrayswere used to
screen serum samples from 18 patients with epithelial ovarian
cancer and 16 negative control samples from patients with
benign ovarian tumors. After mixing cDNA template with
TaqMan Universal PCR Master Mix, arrays were run on the
7900HT real-time-PCR system (Applied Biosystems). Stan-
dard 7900RQ software was used for data analysis. Quantifi-
cation of expression of individual miRNAs was based on
2j$CTwhere$CT=Ct (miRNA)jCt (miR-16).11 The choice
of miR-16 as an endogenous control against which to nor-
malize expression of patient miRNAs was based on recom-
mendations of the kit manufacturer.

Fluorescence-based TaqMan real-time PCR (Applied
Biosystems, 7900 HT system) was used to confirm results
where differential expression of a miRNA revealed in miRNA
arrays.

Follow-Up
Follow-up with all ovarian cancer patients occurred by

telephone once every 3 months in the first 2 years and every
6 months after surgery.

Statistics
SPSS 17.0 was used to perform statistical analysis. Data

were expressed as mean T SD. The Mann-WhitneyU test was
used to analyze the difference in serum miRNA expression
between benign and malignant ovarian tumor patients. Mann-
Whitney U, W2 tests, and analysis of variance were used to
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assess correlations between serum miRNA expression levels
and clinicopathological variables in epithelial ovarian cancer
patients. Univariate survival analysis was assessed using the
Kaplan-Meier test. For all analyses, statistical significance
was characterized by P less than 0.05.

RESULTS

Differentially Expressed Serum miRNAs
Between Benign Controls and Epithelial
Ovarian Cancer Patients

The miRNA expression profiles were measured in sera
from 18 cancer patients and 16 patients with benign tumors.
Half of 18 ovarian cancer patients had cancer of stage I or
stage II, and the other half had cancer classified as stage III or
stage IV. Our results revealed that 5 miRNAs were signifi-
cantly differentially expressed (Fig. 1). These miRNAs were
miRNA-20a (8.44 T 1.50 vs 5.28 T 1.54; P G 0.001), miRNA-
125b (0.94T 0.76vs 2.33T 1.8;P=0.004),miRNA-126 (1.48 T
1.06 vs 0.66 T 0.32; P = 0.016), miRNA-355 (0.37 T 0.19 vs
0.17 T 0.10;P = 0.044), and let-7c (0.24 T 0.17 vs 0.42 T 0.20;
P = 0.037).

Expression of the following miRNAs was extremely low
or undetectable in both controls and patients: U6 snRNA,
miRNA-30c-2,miRNA-32,miRNA-34b,miRNA-34c,miRNA-
107, miRNA-199a, miRNA-199b, and let-7a. The list of
miRNAs for which differences in expression level in ovarian
cancer patients compared with benign controls was not sig-
nificant is shown in Table 1.

The top 3 differentially expressed miRNAs (miRNA-
20a, 125b, and 126) were analyzed in the same samples using
real-time PCR. Only miRNA-125b was shown significantly
different between control and cancer patients (2.09 T 1.44 vs
3.24 T 2.12; P = 0.046), whereas miRNA-20a (8.22 T 2.71 vs
7.52 T 2.75; P = 0.968) and miRNA-126 (2.12 T 1.12 vs 1.51

T 1.21; P = 0.779) were not significant (Fig. 2). Therefore,
only miRNA-125b was determined in all samples.

Expression of miRNA-125 Was Significantly
Increased in Epithelial Ovarian
Cancer Patients

Expression of miRNA-125b was then measured in se-
rum samples of 54 controls with benign ovarian tumors and
135 patients with epithelial ovarian cancer using real-time
PCR. The results showed that the expression of serum
miRNA-125b in epithelial ovarian cancer patients (3.92 T
3.28) was significantly higher than that in benign controls
(2.36 T 2.14, P = 0.002) (Fig. 3A).

The receiver-operating characteristic curve analysis
demonstrated that serum miR-125b had the potential to be
used as a noninvasive biomarker for ovarian cancer. As shown
in Figure 3B, the sensitivity and specificity were 75.6% and
68.5%, respectively, and an area under the curve yielded a
value of 0.737 for discriminating ovarian cancer patients from
benign controls.

Relationship Between miRNA-125b
Expression and Clinicopathological
Features in Epithelial Ovarian
Cancer Patients

Serum miRNA-125b expression was significantly
higher in patients with no residual tumors after operation than
those with residual tumors (P = 0.003) (Table 2). Patients in
early stages (I and II) had significantly higher levels of
miRNA-125b than those in late stages (III and IV) (P =
0.0001). However, there was no significant difference in se-
rum miRNA-125b expression among 5 histological types of
epithelial ovarian cancers (P = 0.720), and between poorly
differentiated (low) and moderately to highly differentiated
groups (P = 0.561).

FIGURE 1. Serum miRNAs differentially expressed in benign control and epithelial ovarian cancer patients. Levels of
serum miRNA were analyzed in 16 benign controls and 18 cancer patients using miRNA arrays.

International Journal of Gynecological Cancer & Volume 27, Number 1, January 2017
miRNA-125b,

Biomarker for Ovarian Cancer

* 2016 IGCS and ESGO 5



Serum miRNA-125b Expression and
Epithelial Ovarian Patient Survival

The median progression-free survival (PFS) time was
28 months and ranged from 3 to 69 months. The median
overall survival (OS) timewas 40monthswith a range of 4 to
75 months. During the follow-up period, 58 patients re-
lapsed and 44 patients died.

Epithelial ovarian cancer patients were divided into
high and low serum miRNA-125b expression groups
based on the median value of 2.57. Patients with high
serum miRNA-125b levels had a significantly longer PFS
time than patients with low expression levels (P = 0.035)
(Fig. 4A). Patients with high serum miRNA-125b ex-
pression showed a marginally significant increase in OS time
(P = 0.069) (Fig. 4B).

DISCUSSION
Ovarian cancer is the most deadly gynecological cancer

and one of the most common malignancies in women.1 Be-
cause of the lack of specific symptoms and accurate screening
tests, ovarian cancer patients are often diagnosed during late
stages and given a 5-year survival rate of less than 30%.1

Hope for early diagnosis and subsequent improvement in
survival rates for ovarian cancer patients depends on identi-
fication of biomarkers specific to early-stage ovarian cancer.

Differential expression of miRNAs has shown great
potential for use in identifying biomarkers for diagnosis,
prognosis, and prediction of response to the treatments in
cancers.12Y17 Several studies have reported aberrant expres-
sion levels of miRNAs in ovarian cancer, specifically.12,18,19

Because of the invasiveness of sample collection techniques,
tissue miRNAs have limitations for use as clinical biomarkers.
Alternatively, collection of patient serum for miRNA ex-
pression analysis is both noninvasive and cost-effective.6Y10

Serum miRNA from ovarian cancer patients can be analyzed
using real-time PCR and preliminary results have shown that
differential expression of miRNAs may help to facilitate early
diagnosis of ovarian cancer.20 Chung et al21 found that ex-
pression levels of 88 miRNAs increased, whereas 95 miRNAs
decreased in sera and ascites from ovarian cancer patients.
Wei et al22 reported that ovarian cancer tissues and sera had
decreased miR-212 expression based upon quantitative PCR
results. Studies of ovarian cancerYspecific circulating
miRNAs identified in these and other studies12,23 may be used
to develop diagnostic and prognostic biomarkers.

In this study, levels of 48 serummiRNAs in patients with
benign ovarian tumors and patients with epithelial ovarian
cancer were first screened using TaqMan low density arrays.
Three miRNAs (miRNA-20a, miRNA-126, and miRNA-355)

TABLE 1. Expression levels of nondifferentially
expressed serum miRNAs

Relative Intensity

miRNA Names Control Patients

miR-10b 0.04 T 0.03 0.06 T 0.09
miR-15a 0.10 T 0.08 0.12 T 0.11
miR-375 0.30 T 0.65 0.27 T 0.12
miR-18a 0.13 T 0.07 0.10 T 0.06
miR-21 0.60 T 0.45 0.47 T 0.41
miR-26a 2.01 T 1.07 2.02 T 1.17
miR-26b 0.56 T 0.27 0.50 T 0.36
miR-29c 0.04 T 0.02 0.09 T 0.19
miR-30b 3.13 T 1.26 2.65 T 1.92
miR-30d 0.48 T 0.22 0.64 T 0.17
miR-30e-3p 0.08 T 0.06 0.05 T 0.03
miR-34a 0.02 T 0.01 0.04 T 0.10
miR-92a 3.40 T 1.53 2.93 T 1.56
miR-99a 0.53 T 0.02 0.60 T 0.17
miR-100 0.07 T 0.07 0.09 T 0.09
miR-103 0.15 T 0.16 0.19 T 0.17
miR-106b 0.41 T 0.15 0.51 T 0.56
miR-135b 0.22 T 0.02 0.21 T 0.14
miR-143 0.05 T 0.06 0.06 T 0.12
miR-182 0.08 T 0.06 0.10 T 0.10
miR-192 0.40 T 0.28 0.37 T 0.17
miR-194 0.04 T 0.03 0.05 T 0.06
miR-195 1.80 T 0.25 2.02 T 0.69
miR-200a 0.08 T 0.02 0.09 T 0.64
miR-200b 0.07 T 0.02 0.10 T 0.16
miR-200c 0.08 T 0.03 0.09 T 0.48
miR-214 0.05 T 0.05 0.05 T 0.08
let-7b 0.62 T 0.27 0.60 T 0.25
miR-30a-5p 4.27 T 2.50 4.31 T 1.09
miR-193a-5p 0.13 T 0.11 0.161 T 0.27

FIGURE 2. Validation of array data. Real-time PCR
was applied to validate the expression of serum miRNAs
in the same 16 benign controls and 18 cancer patients
used in array analysis. NS, nonsignificant.
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were downregulated, whereas 2 miRNAs (miRNA-125b and
let-7c) were upregulated in sera from epithelial ovarian cancer
patients compared to benign controls. Though both miRNA-
20a and miRNA-126 were not validated in the subsequent
assay using the same samples in our study, aberrant expression
of serum miRNA-20a and miRNA-126 in ovarian cancer has
been reported in previous studies.4,24,25 Yang et al26 reported
that ovarian cancer cell lines had decreased expression of

miRNA-125b compared with noncancerous immortalized
ovarian epithelial cells. Changes in expression levels of serum
miRNA-355, miRNA-125b, and let-7c in ovarian cancer pa-
tients were found in this study. On the other hand, many serum
miRNAs reported to be differentially expressed in ovarian
cancers in previous studies were not identified in this study.
These inconsistenciesmay be the result of differences in ethnic
make-up of study groups,27 as well as use of different controls
and assay methods.

Because miRNA-125b was the most abundant among
three novel miRNAs identified in this study, we subsequently
determined its expression in serum samples from all 135 epi-
thelial ovarian cancer patients and 54 patients with benign tu-
mors using real-time PCR. Our results showed that serum
miRNA-125b expression was significantly higher in epitheli-
al ovarian cancer patients compared with benign controls. One
intriguing finding of our study was that serum miRNA-125b
levels were significantly decreased in epithelial ovarian can-
cer at late stages (III and IV) compared to early stages (I and II).
Patients with residual tumors following surgery commonly
have late stage (III and IV) epithelial ovarian cancer. Indeed,
patients having residual tumors following surgery had signifi-
cantly lower serum miRNA-125b levels than those without
residual tumors. Notably, lower expression of serum miRNA-
125b was significantly related to poorer PFS, and possibly, to
poor OS. A very recent study enrolled 70 epithelial ovarian
cancer patients and 70 healthy control, and determined serum
miR-125b levels by real-time PCR. Their results showed that
serum miRNA-125b levels were significantly upregulated in
ovarian cancer compared with healthy controls. In addition,
expression level of serum miR-125b was found to be signifi-
cantly lower in late stages (III and IV) than early stages (I and
II). Patients with lymph node and distant metastasis showed
significantly lower serum miRNA levels.28 Our data were in
consistence to their findings. However, possibly due to smaller
sample size and shorter follow-up period, serum miRNA-125b

FIGURE 3. Serum miRNA-125b levels were significantly higher in epithelial ovarian cancer patients. A, Levels
of serummiRNAwere analyzed in 54 benign controls and 135 cancer patients by real-time PCR. B, Receiver-operating
characteristic curve for serummiRNA-125b showing its potential to discriminate ovarian cancer from benign control.

TABLE 2. Relationship between serum mir-125b
levels and clinicopathological features in epithelial
ovarian cancer patients

Factors n (%) Mean T SD P

Residual tumor 0.003
No 71 (52.6) 4.92 T 4.05
Yes 62 (45.9) 3.01 T 2.99
unknown 2 (1.5)

Histological types 0.720
High-grade serous 89 (65.9) 4.15 T 3.55
Clear cell 24 (17.8) 3.12 T 2.04
Endometrioid 12 (8.9) 4.11 T 3.35
Mucinous 6 (4.4) 3.40 T 2.68
Low-grade serous 4 (3.0) 3.52 T 4.15

Tumor differentiation 0.561
Moderate-high 18 (13.3) 3.73 T 3.32
Low 106 (78.5) 4.32 T 3.26
Unknown 11 (8.2)

Tumor stages 0.0001
I-II 33 (24.4) 9.78 T 8.93
III-IV 102 (75.6) 2.03 T 1.83
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levelswere not significantly associatedwithOS in their study.28

These data imply thatmiRNA-125bmay play an important role
in ovarian carcinogenesis and that it might play a different
role as cancer progresses. Serum miRNA-125b is a potential

marker for diagnosis and prognosis prediction of epithelial
ovarian cancer.

Previous studies have shown increased or decreased
miRNA-125b expression related to development, progression

FIGURE 4. Relationship between serum miRNA-125b levels and survival of epithelial ovarian cancer patients.
Univariate Kaplan-Meier survival curves of (A) PFS and (B) OS for epithelial ovarian cancer patients with high
or low circulating miRNA-125b levels. A median value of 2.57 was used to group the patients.

TABLE 3. Previous studies on miRNA-125b as a potential biomarker for various cancers

Cancers Number* miRNA-125b

Breast19 125/40 Tissue expression was downregulated in invasive breast cancer,
and correlated with poor prognosis and lymph node metastasis

Ovarian28 70/70 Serum expression was significantly upregulated in patients.
Patients in the early stage (I and II), or no metastasis showed
higher expression

Colorectal30 89 High tissue expression showed a greater incidence of advanced
tumor size and tumor invasion

Lung31 260/260 Higher serum levels were associated with poorly differentiated cancer,
chemotherapy nonresponse, and poor patient survival

Lung32 23 Serum 125b/miR-19b ratio related to the response to antitumor therapy
Rectal33 38 High tissue/serum levels were related to a poor treatment response
Glioma35 33/33 Serum level was lower in patients and decreased along tumor stages
Breast36 61/10 Serum levels increased in cancer patients
Breast37 50/20 Tissue levels downregulated in breast cancer tissue
Thyroid38 104/125 Downregulated in cancer tissues
Bladder39 104/31 Downregulated in bladder cancer tissues
Breast40 100/20 Downregulated in breast cancer tissues; very low in serum
Lung41 192/100 High serum expression displayed a significantly poorer prognosis
Breast42 56 Higher serum levels in nonresponsive patients
Tongue43 19/20 Oral cytology samples from patients had decreased expression
Liver44 90/60 Serum miRNAs used with alpha-fetoprotein helped differentiate liver

cancer patients
Colorectal45 166/77 Serum levels were higher in patients with early colorectal neoplasm
Rectal46 31/31 High tumor levels were associated with worse response to the therapy
Osteosarcoma47 25/25 Expression level was significantly lower in the cancer tissues

*Number for case/control, or case only.

Zhu et al International Journal of Gynecological Cancer & Volume 27, Number 1, January 2017

8 * 2016 IGCS and ESGO



and prognosis of other types of cancers.29 Zhang et al19 found
that patients with invasive breast cancer with lymph node
metastasis had higher levels of miRNA-125b expression and
that this correlated with a significantly lower 5-year survival
rate. Nishida et al30 found that patients with larger tumors and
invasive colorectal cancer had higher expression of miR-125b,
and that this was associated with poor survival. Cui et al31

analyzed the relationship between serummiR-125b expression
levels and clinical features, including response to chemotherapy
and prognosis, in 260 nonYsmall-cell lung cancer patients.
Their results showed that patients at stage IV, with poor tumor
differentiation and nonresponsive to platinum chemotherapy
had significantly higher serum levels of miRNA-125b and that
this was also significantly correlated with poor survival rate,
suggesting a role for miR-125b in prognosis prediction. Serum
miRNA-125b and ratio of miRNA125b/miRNA19b were
reported to correlate with response to chemotherapy and sur-
vival of lung cancer patients.32 High miR-125b expressions in
tissue and serumwere associatedwith apoor treatment response in
rectal cancer patients.33 In contrast to these studies, Alegre et al34

reported that advanced melanoma patients had lower serum
levels of miR-125b in exosomes. A more recent study showed
that glioma patients had decreased serum miRNA-125b levels
compared with the normal population, and lower serum miR-
125b levels were related to advanced glioma stages.35 In-
creased or decreased miR-125b expression may contribute to
carcinogenesis in different tumor entities.29 Meta-analysis
suggested that the miRNA-125b could be a potential bio-
marker with relatively high accuracy in the diagnosis of many
human cancers.35 These studies on miRNA-125 as potential
biomarkers for various cancers were summarized in Table 3.
Differences in the expression pattern of miRNA-125b at dif-
ferent stages and in different cancers are likely explained by the
hypothesis that miRNA-125b, and possibly other miRNAs
implicated in cancer, have the capacity to interact with several
targets and effect mechanistic changes in several pathways.

Multiple targets of miRNA-125b have been identified in
various types of cancers in previous studies. miRNA 125b was
shown to inhibit cell invasion and migration through targeting
of eIF4EBP1 in ovarian cancer cells48 and to act as a transcrip-
tional coactivator at the PSD-95, Discs-large, ZO-1-binding
motif in hepatocellular carcinoma cells.49 miRNA-125b was
reported to exert its tumor suppressor functions by targeting
Sphk1 in bladder cancer,50 and to affect the PI3K/Akt/mTOR
signaling pathway in cervical cancer.51 Nishida et al30 found
that miR-125b decreased the endogenous level of p53 protein
in human colorectal cancer cells. However, miR-125b was
shown to suppress cervical cancer cell apoptosis through targeting
of BAK1.52 Varied functions of miRNA-125b in other cancers
imply a possibility to play different roles in ovarian carcino-
genesis and cancer progression. More studies are needed to
elucidate the specific mechanisms accounting for functions of
miRNA-125b in epithelial ovarian cancer.

The limitations of this pilot study are that only patients
with benign ovarian tumors were used in the control group.
Our array is limited to screen 48 miRNAs. Only 1 circulating
miRNA was measured in our study. The levels of serum
miRNA-125b were not dynamically monitored during pa-
tient follow-up.

CONCLUSIONS
miRNA-125b may play an important role in the path-

ogenesis and progression of epithelial ovarian cancer. Cir-
culating miRNA-125b has the potential to become a novel
biomarker for early diagnosis and prognosis prediction of
epithelial ovarian cancer.
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