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Abstract
Objective: Circulating microRNAs (miRNAs), present in body fluids, have been considering importance as cancer
biomarkers. The primary aim of this study was to assess whether circulatory miR-20a and miR-26a can be used as
diagnostic biomarkers in prostate cancer (PCa). Methods: Relative expression miR-20a and miR-26a has been assessed
in 40 patients with PCa and 40 non-cancerous volunteer. Sample Collection of patients was performed before and one
week after prostatectomy. Total RNA was extracted from serum and miR-20a and miR-26a expressions were quantified
by using Real-Time PCR method. Results: miR-20a was significantly up-regulated in pre-operation serum samples of
PCa patients compared to the serum samples of non-cancerous controls, however, in post-operation samples no significant
differences was showed. miR-26a level was not significantly decreased in pre and post-operation serum samples
compared to the serum samples of controls. However, the expression level ratios of both miR-20a and miR-26a were
insignificantly decreased when post-operation serum samples compared to pre-operation ones. Conclusion: Decrement
of circulating miR-20a and miR-26a in patients after surgery may reflect the tumoral origin of those microRNAs and
the results may use for tumor remnant monitoring after prostatectomy.
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Introduction
Prostate cancer (PCa) is the second most common
tumor after skin cancer among men. It is also the second
prominent cause of male cancer death in the USA (Sonn
et al., 2005; Qiang et al., 2014). Like most other cancers,
biology of PCa has not been completely apparent and
understanding accurate molecular basis of the tumor may
help in early diagnosis, monitoring and treatment of the
patients. Nowadays for screening and diagnosis of PCa,
Digital Rectal Examination (DRE) and serum Prostate
Specific Antigen (PSA) assay have been used, although
none of them are defect free. The benefit of prostate-specific
antigen (PSA) screening has been remained controversial
(Leidinger et al., 2016). Drawbacks of PSA and DRE are
low specificity and sensitivity, respectively, which results
in limitation of their diagnostic value (Backer, 1999).
Meanwhile, in the early developmental stages of PCa no
clinical symptoms may be seen. These issues have led to
unrevealed overwhelming need for investigation on new
biomarkers which can prevail these weak points and make
early diagnosis feasible.
MicroRNAs (miRNAs) are a cluster of non-coding,
endogenous and small RNA molecules which have
important functions in regulation of various biological
processes such as proliferation, differentiation, apoptosis,

carcinogenesis and metastasis (Esquela-Kerscher and
Slack, 2006; zur Hausen, 2008; Wahid et al., 2010; Saini,
2016). Previous studies suggested miRNAs may play dual
roles in cancer biology as oncogenic or tumorsupressor
(Esquela-Kerscher and Slack, 2006; Zhang et al., 2007).
Existence and stability of miRNAs in body fluids such as
serum and plasma samples have been previously reported
(Mitchell et al., 2008). Firstly, circulating microRNAs
(c-miRNAs) have been described by Lawrie et al. They
have also suggested c-miRNAs as diagnostic markers for
cancers (Lawrie et al., 2008).
As blood base biomarkers including c-miRNAs are
very beneficial in diseases monitoring, recent studies
have proposed circulating microRNAs could be used
as noninvasive predictor biomarkers of various cancers
including PCa (Srivastava et al., 2011; Bryant et al.,
2012; McDonald et al., 2018). Many c-miRNAs
have been reported as biomarkers of solid tumors
(Pritchard et al., 2012). Porkka et al., (2007) identified
51 individual miRNAs which differentially expressed
between benign and malignant tumors, among which, 37
showed down-regulation and 14 showed up-regulation
in carcinoma samples. In other studies higher levels of
miR-20a expression were shown in more dedifferentiated
PCa cells (Pesta et al., 2010) and other cancers (Zhang et
al., 2018). Ambs et al., (2008) suggested that microRNA
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expression changes with development and progression
of prostate cancer and microRNAs regulated some of the
cancer-related genes. In the study of Brase et al., (2011)
the investigators concluded that miR-375 and miR141 expression is enhanced in prostate cancer samples
and their release into the blood is in association with
progressed cancer disease. Mahn et al., (2011) have been
reported expression pattern of selected oncogenic miRNAs
in serum and demonstrated that miR-26a level was able
to distinguish PCa and BPH patients (sensitive 89% and
56% specificity).
We selected miR-20a and miR-26a for analysis
based on previous impellent studies which described the
importance of these miRNAs in cancers (ParvizHamidi et
al., 2018; Xu et al., 2018). For example there are studies
expressed that miR-20a regulates cell growth and plays
important roles in prostate and other cancers initiation
and progression (O’donnell et al., 2005; Pesta et al., 2010;
Liu et al., 2012; Xu et al., 2018; Zhang et al., 2018). Shen
et al., (2012) represented significant overexpression of
miR-20a in plasma from patients with stage 3 PCa tumors
compared to stage 2 or below. On the other hand, it is
suggested that miR-26a plays significant role in a number
of human cancers (Ji et al., 2009; Srivastava et al., 2011;
Deng et al., 2013; Gao et al., 2013; Jiang et al., 2014;
Shen et al., 2014; Liu et al., 2015; Li et al., 2018). Zhang
J et al, reported non-tumor tissues showed significantly
increased miR-26a expression compared to prostate
cancer tissues (Zhang et al., 2016). Although there are
several studies in this field, more researched are needed
for confirmation of reliable biomarkers for prediction of
PCa. In current study the primary aim was expression
evaluation of miR-20a and miR-26a in serum sample of
healthy controls in comparison with PCa patients before
and after radical prostatectomy by Quantitative Real-time
PCR (qRT-PCR).

Materials and Methods

The expression of circulating miR-20a and miR-26a
in patient and healthy volunteer samples was analyzed
by qRT-PCR (Rotor Gene 6000, Corbett Research,
Australia). The components in the qRT-PCR reaction for
each target were 7 µl qPCR Master Mix (All-in-One™
miRNA qRT-PCR detection kit, QiaGen), 2 µl of universal
reverse-primer sequence in addition to a specific forward
primer: miR-20a, TAA AGT GCT TAT AGT GCA GGT
AG; miR-26a, TTC AAG TAA TCC AGG ATA GGC T;
cel-Mir-39-3p, TCA CCG GGT GTA AAT CAG CTT G.
Cycling parameters were set as 95°C for 15 min, 35 cycles
of 95°C for 20 s, 54°C for 30 s, 72°C for 30 s.
Statistical analysis
The analysis of quantitative RT-PCR (qPCR) data was
carried out by calculation 2-ΔΔCt and the defined groups
were compared by Student t-test analysis; p-values <0.05
considered as significant. The graphs were plotted by
Graph Pad Prism 5 software.

Results
We obtained serum samples from histopathologicallyconfirmed PCa patients (n = 40) before and after operation
(n = 2 × 40). We also obtained serum samples from 40
non-cancerous men without matching for age. The dataset
was obtained after qRT-PCR of miR-20a and miR-26a
from pre-operation serum samples, post-operation serum
samples and non-cancerous serum samples. The results
showed that miR-20a was significantly up-regulated in
pre-operation serum samples of PCa patients compared
to the serum samples of non-cancerous controls (p-value
< 0.01), however, in post-operation samples showed
no significant differences between circular miR-20a
compared to same non-cancerous serum controls.
Additionally, the results showed significant decrease
of miR-20a levels post-operationally compared to the
pre-operational samples (p-value < 0.001). miR-26a

Blood Samples
We collected peripheral blood samples of patients and
healthy volunteers (n=40 and n=40 respectively) after
receiving informed consent. The volunteers had no history
of cancer until sample accumulation. Collection was
performed before operation and one week post-operation.
Samples were centrifuged at 3,000 g for 10 minutes at
4°C For isolation of serum. Then Samples stored at -80°C
until needed.
RNA isolation and cDNA synthesis:
Total RNA was extracted by using the miRNeasy Serum/
Plasma Kit (Qiagen) according to the manufacturer’s
instructions. In order to miRNA normalization 10
picomoles of miRNeasy Serum/Plasma spike-in Control
(Qiagen) was added to all serum samples after the addition
of QIAzol Lysis Reagent. miRNA molecules were
transcribed into cDNA by means of a cDNA Synthesis
Kit (miScript II RT QiaGen). Then the resulting cDNA
was subjected for qRT- PCR amplification.
Quantitative Real- Time PCR (qRT-PCR)
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Figure 1. Relative Expression of Circulating miR-20a
and miR-26a. Post-O and Pre-O, post-operation and
pre-operation serum samples, respectively; ns, nonsignificant; *, p-value < 0.05; **, p-value < 0.01; ***,
p-value < 0.001.
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level was not significantly decreased in pre and postoperation serum samples compared to the serum samples
of health controls. Whereas, in post-operation samples,
miR-26a was significantly down-regulated compared to
the pre-operational samples (p-value < 0.05) (Figure 1).
The ratio of expression levels of miR-20a and
miR-26a in PCa post-operation serum samples to
pre-operation samples were insignificantly altered. This
was probably due to surgical removal of tumor, the source
of circulating miR-20a and 26a.

Discussion
High incidence and mortality rate of PCa lead to it has
become a concern in the world (Wolk, 2005). Although
there are gradual advances in knowledge about PCa,
to improve procedures of prognostic, monitoring and
treatment much effort is required. The difference in
PCa incidence in men in various countries can be due
to multiple factors such as age, ethnicity, familial and
genetic risk, infection , inflammation, androgens, diet ,
exercise and lifestyle .
Methods which todays are used for evaluation of PCa
are not completely satisfactory so identification of new
practical methods are needed (Wang et al., 2008; Suer
et al., 2019). As a result, attention has been focused on
the miRNAs which frequently dysregulated in cancers.
Potential of miRNAs as biomarkers was further amplified
by encouraging studies demonstrating that cancer-specific
miRNAs are traceable in serum and plasma of patients
(Mitchell et al., 2008; Selth et al., 2013; Enokida, 2018).
These molecules are remarkably stable in blood and
tissues and are resistant to endogenous RNase activity
and alterations of temperature and pH, therefore can be
used as noninvasive biomarkers. Furthermore there are
considerable advantages of applying these molecules for
diagnosis of cancers such as ease of measurement, low
cost and quick results (Schwarzenbach et al., 2014).
Several studies have been conducted in the field of
circulating micro RNAs in PCa. For example Jiang et al.,
(2014) by monitoring 667 human miRNAs, demonstrated
circulating miRNA-375 and miRNA-141 as the most
pronounced markers for PCa progression (Brase et al.,
2011). In another study, Lin et al., (2014) has identified a
panel of circulating microRNAs as potential biomarkers
of docetaxel response and overall survival. Recently,
Farran et al, investigated a panel of 68 plasma-derived
microRNAs (miRNAs) in a cohort study and demonstrate
that miR-181a is capable of segregating aggressive and
nonaggressive prostate cancer in patients (Farran et al.,
2018).
In the present study circulating mir20a and mir26a
have been evaluated because in previous studies
significance of mentioned miRNAs in initiation of PCa
and distinction between it and BPH have been expressed
(Brase et al., 2011; Mahn et al., 2011; Liu et al., 2012;
Shen et al., 2012; Zhang et al., 2016).
The results obtained in this study indicated that
increasing the level of miR-20a in the serum of patients
in comparison with healthy controls can be considered
and more tested as a method of early detection of PCa.

Reduction the level of circulating miR-20a and miR-26a
in patients after surgery in comparison with before surgery
could probably confirm the tumoral origin of them. And
analysis of these miRNAs’ level may also be considered
for tumor remnant monitoring.
It should be noted this study was conducted as pilot and
the executives were aware of following weaknesses which
seems to be considered in future researches: Small sample
size and a few numbers of miRNAs which were analyzed.
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