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Abstract: Objective: The aim of study was to investigate the expression of microRNA-27b in different prostate tissues
and its anti-tumor effects in prostate cancer. Methods: Measuring the expression of microRNA-27b, evaluating the
PI3K protein expression in 28 benign prostatic hyperplasia and 63 prostate cancer tissues, analyzing the correla-
tion between miRNA-27b and PI3K, and miRNA-27b’s correlation with Gleason Grading and clinical stages were
analyzed. We divided the prostate cancer patients into two groups: low group and high group, comparing the overall
survival and progression free survival. In the cell experiment, the PC3 was divided into three groups: NC group, BL
group and miRNA group. The cells of difference groups were measuring the cell proliferation, apoptosis and cycle
and evaluating PI3K, AKT and P21 protein expressions of difference groups. Results: The microRNA-27b expression
of prostate cancer significantly increased Compared with benign prostatic hyperplasia (P<0.05). The PI3K protein
expression of prostate cancer tissues were significantly enhanced compared with benign prostatic hyperplasia. The
PI3K protein expression was positive correlation with miRNA-27b in cancer tissues. Furthermore, the microRNA-27b
expression was significantly correlated with the Gleason Grading and clinical stages in prostate cancer (P<0.05, re-
spectively). The patients with higher miR-27b expression level had both poorer overall survival and progression free
survival. In cell experiment, the cell proliferation of miRNA group was significantly lower than NC group (P<0.05);
the cell apoptosis and G1 phase of miRNA group were significantly difference compared with NC group (P<0.05,
respectively); Compared with NC group, PI3K, AKT and P21 protein expressions were significantly down-regulation
in miRNA group (P<0.05, respectively). Conclusions: miR-27b was up-regulated in prostate cancer tissue compared
with benign prostatic hyperplasia tissues, and its expression level was correlated with a variety of important clinical
pathological parameters. In the treatment of prostate cancer, miR-27b inhibition had effects to suppress prostate
cancer proliferation by regulation PI3BK/AKT/P21 signaling pathway. Moreover; miR-27b may serve as a promising
biomarker for predicting the prognosis of prostate cancer.
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Introduction

Prostate cancer is a common malignant tumor
in the male reproductive system, and is the sec-
ond highest in the western countries [1]. The
overall incidence of prostate cancer is not high
in China; however, there is a significant growth
trend in recent years [2]. At present, the most
effective measures for the treatment of pros-
tate cancer are surgical treatment or hormone
therapy, but with the progress of the disease,
the patient is easy to relapse or metastasis,
seriously affected the prognosis and quality of
life of patients. Therefore, the early diagnosis

of prostate cancer and positive treatment, can
significantly improve the quality of life of pa-
tients.

Recent studies have indicated that the microR-
NA genes involved in the non-coding small mol-
ecules play an important role in the regulation
of gene expression, which is closely related to
the progression of the tumor. MiRNAs (microR-
NAs) are a class of endogenous, non coding
protein single chain small molecules RNA [3-5].
The size of miRNAs are about 20~25 nt, which
accounts for about 1% of the whole genome.
Study found that miRNA expression was preva-
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lent in all eukaryotic cells, was involved in the
growth of the organism development, signal
transduction, tissue differentiation, diseases
process, and also decided to many other physi-
ological and behavioral changes [6-8].

This study intends to through the detection
microRNA-27b (miR-27b) expression in differ-
ent prostate tissues, and miRNA-27b and tumor
pathological grade, clinical stage and prognosis
of the correlation, for the diagnosis and treat-
ment of prostate cancer provides a certain ref-
erence value.

Materials and methods
Patients and tissue samples

The relevant operations of the 63 prostatic
cancer and 28 benign prostatic hyperplasia
patients included in this study were approved
by the ethics committee of Westchina second
university hospital. All patients signed inform-
ed consent. Collecting cervical cancer and hy-
perplasia tissues from 2009 to 2015 at the
Department of Laboratory Medicine, Westchi-
na Second University Hospital. The tissue sam-
ples were immediately placed in liquid nitrogen
and stored in the refrigerator at -80 until analy-
sis.

RNA isolation and real-time PCR

Followed by the manufacturer’s instructions,
extracting total RNA by TRIzol reagent (Invi-
trogen, Carlsbad, CA, USA) and reversed tran-
scribed into cDNA by PrimeScript reverse tran-
scription-PCR (RT-PCR) kit (TaKaRa, Dalian,
China). Using SYBR Premix Ex TaqTM Il kit
(TaKaRa) to RT-PCR detection on 7500 Real-
Time PCR systems (Applied Biosystems, Carls-
bad, CA, USA). The PCR cycling was that 95°C
for 30 s; 95°C for 5 s, 40 cycles; and 60°C for
34 s. The U6 small nuclear RNA was used as
internal controls and the delta-Ct method was
exploited to determine relative expression level
of miR-27b and PI3K. PI3K: F: 5-CAAAGCCGA-
GAACCTATTGCGAG-3’; R: 5-GTTTGACTTCGCCA-
TCTACCAC-3..

Immunohistochemistry (IHC)

Taking the tissues from the patients and fixing
with formalin solution, Paraffin embedded, sli-
ced. We evaluated the PI3K protein expression
in difference tissues by Immunohistochemistry
SP methods.
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Cell culture

PC3 cells were divided into 3 groups: NC group
were treated with nothing; BL group was trans-
lation with empty carrier and miRNA group we-
re translation with si-miRNA-27b. All PC3 cell
were cultured in DMEM and RPMI 1640 medi-
um, respectively as previously described (20).
The cell culture medium was supplemented
with 10% FBS, and incubated in humidified
atmosphere of 5% CO, at 37°C. Fresh cell cul-
ture mediums were replaced every 2-3 days
and cells were passaged until reached 100%
confluence.

Cell transfection

Transfection of NC, BL and miRNA-27b inhibitor
into PC3 cells was performed using Lipofecta-
mine 2000 reagent (Invitrogen) according to
manufacturer’s instructions. 48 hours later, the
following experiments were carried out.

MTT

PC3 cell proliferation was measured by MTT.
200 i cells at the concentration of 1x10%/ml
were seeded into 96-well plates. After incuba-
tion for 24 hours, 20 yl MTT (5 mg/ml, Sigma,
USA) was added, the plates were incubated for
4 hours at 37°C and 150 uyl DMSO was added.
10 minutes after incubation at room tempera-
ture, optical densities (OD) at 490 nm were
measured by Bio-Rad iMark plate reader.

Apoptosis analysis assay

FITC apoptosis detection kit (Vazyme, US) was
performed to detect cell apoptosis levels. 48 h
after transfection, PC3 cells were washed with
cold PBS, re-suspended in binding buffer with
Annexin V-FITC/propidium iodide (PI) and incu-
bated for 15 min at room temperature without
light. Flow cytometry (FCM) (Becton Dickinson,
New Jersey, USA) was used to detect the apop-
totic rate.

Cell cycle analysis

Cells were collected by 0.25% trypsin, fixed in
70% ethanol at 4°C overnight, washed with
cold PBS for 3 times. Afterwards, cells were re-
suspended with RNase A (Sigma, USA) at 37°C
for 30 min, incubated with PI (0.05 mg/mL) for
30 min at 4°C in the dark. Flow cytometer (BD
Biosciences, USA) was used for cell accession.
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Figure 1. Clinical data of prostatic cancer tissues and BPH tissues. A. The PI3K protein in BPH and prostatic cancer
tissues (x200); B. miRNA-27b gene expression of prostatic cancer and BPH tissues. ***: P<0.05, compared with
BPH. C. Correlation between miR-27b and PI3K. The miR-27b was positive correlation with PI3K (r=0.2325).

Table 1. miR-27b expression in difference
pathological classification

Pathological n miR-27b
classification expression (fold)
BPH 28 1.00+0.70

G1 33 1.84+0.14*

G2 26 2.2940.15%,**
G3 4 3.03+0.02%,** ***

G1: Gleason is less than 7; G2: Gleason is 7; G3: Glea-
son is more than 7. *: P<0.05, compared with BPH; **:
P<0.05, compared with G1; ***: P<0.05, compared with
G2.

Data analysis was carried out by CellQuest (BD
Biosciences, USA).
Western blot

48 h after transfection, Log-phase PC3 cells
were collected for western blot analysis. Total
cellular protein was extracted using RIPA Buffer
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Table 2. miR-27b expression in difference
clinical stages

Clinical stages n

miR-27b expression (fold)

BPH 28 1.00+0.70

T1 36 1.81+0.16*

T2 24 2.25+£0.13%,**
13-T4 3 3.02+0.02% ** ***

*: P<0.05, compared with BPH; **: P<0.05, compared
with T1; ***: P<0.05, compared with T2.

and the BCA protein quantitative kit (Thermo,
USA) was performed for protein concentration
detection. Proteins were resolved using SDS-
PAGE analysis and transferred to a polyvinyli-
dene fluoride (PVDF) membrane, and then the
membrane was blocked at room temperature
for 1 h in PBS solution supplemented with 5%
fat-free milk. Subsequently, the membrane we-
re incubated with a primary antibody (anti-GAP-
DH 1:1000; anti-P2 1:1000; anti-PI3K 1:1000;

Int J Clin Exp Pathol 2017;10(12):11415-11424
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Figure 2. Kaplan-Meier survival curves for prostate cancer patients according
to miR-27b expression. The patients with low expression level of miR-27b had a
poorer Progression free survival (PFS) (P<0.05).
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Figure 3. Kaplan-Meier survival curves for prostate cancer patients according
to miR-27b expression. The patients with low expression level of miR-27b had a
poorer overall survival rate (P<0.05).

anti-AKT 1:1000) at room
temperature for 2 h, then
washed three times with
TBST solution, followed by
incubating with a second-
ary antibody (1:5000) at
room temperature for 1 h.
The protein bands was
imaged and then analyzed.

Statistical analysis

The data were all analyzed
by SPSS 21.0 statistics
software (SPSS Inc., Chi-
cago, IL, USA). MiR-27b ex-
pression was comparative
analysis in two tissues by
using two-sample Student’s
t-test. The correlation bet-
ween mMiR-27b expression
level and clinical pathologi-
cal parameters were ana-
lyzed by chi square test.
Using Kaplan-Meier meth-
od to analysis overall sur-
vival (0S) and Progression-
free Survival (PFS) curves,
and using long-rank test to
evaluate their prognostic
effect. Using ANOVA analy-
sis to evaluated the impact
of patients’ survival and
clinical covariates. The fac-
tors, were significantly dif-
ferences in the ANOVA ana-
lysis, were investigated the
independent effects of the-
se variables in next step.
P<0.05 was considered to
indicate a significant statis-
tical difference.

Results

The miR-27b gene expres-
sion level in prostate can-
cer samples and normal
tissues

We had measured the miR-
27b gene and PI3K gene
and protein expression lev-
els of prostatic cancer and
BPH tissue by RT-PCR or
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Figure 4. The cell proliferation in difference groups.
*%%: P<0.05, Compared with NC group.

IHC methods. The PI3K protein expressions of
prostatic cancer were stronger than BPH tis-
sues (shown in Figure 1A). These results con-
firmed that the miR-27b level was significantly
up-regulated in prostatic cancer tissues than
BPH tissues (P<0.01) (the data was shown in
Figure 1B). MiR-27b expression was positive
correlation with PI3K gene expression in pros-
tatic cancer (the data was shown in Figure 1C).

Correlation analysis between the expression of
miR-27b and Gleason score

There were significantly differences among the
four groups (BPH, G1, G2 and G3) (P<0.05, res-
pectively). The data was shown in Table 1.

Correlation analysis between the expression of
miR-27b and clinical stages

There were significantly differences among the
four groups (BPH, T4, T2 and T3) (P<0.05, res-
pectively). The data was shown in Table 2.

miR-27b expression was an independent prog-
nosis factor for prostatic cancer

In multivariable analysis, we found low miR-27b
expression (0S, relative risk [RR] 3.66, 95%
confidence interval [CI] 2.78-4.29, P<0.05;
PFS, [RR] 6.17, 95% [CI] 1.26-3.10, P=0.008)
was independent prognostic factors of unfavor-
able survival in human prostatic cancer. (The
data was shown in Figures 2 and 3).

MTT assay

Compared with NC group, the cell proliferation
of miRNA group was significantly reduced (P<
0.05); however, there were no significantly dif-
ference between NC and BL groups (P>0.05).
The data was shown in Figure 4.
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Cell apoptosis in difference groups

Compared with NC group, the cell apoptosis of
miRNA group was significantly increased (P<
0.05); however, there were no significantly dif-
ference between NC and BL groups (P>0.05).
The data was shown in Figure 5.

Cell cycle analysis

The G1 phase of miRNA group was significantly
up-regulation compared with NC group (P<
0.05), There were no significantly difference
between NC and BL groups (P>0.05). The data
was shown in Figure 6.

WB assay

Compared with NC group, the relative PI3K and
AKT proteins expressions of miRNA group we-
re significantly reduced (P<0.05, respectively);
the P21 protein expression of miRNA group
was significantly increased (P<0.05). However,
there were no significantly differences between
NC group and BL group in PI3K, AKT and P21
proteins expression (P>0.05, respectively). The
data was shown in Figure 7.

Discussion

Early signs of prostate cancer are similar to that
of patients with benign prostatic hyperplasia,
which often appear to have an invasion or
metastasis, resulting in treatment failure or
poor quality of life. Depend on this results, early
diagnosis is very important for the treatment of
prostate cancer. At this stage, PSA, AMACR and
p63 are often used as markers for the diagno-
sis of prostate cancer.

Prostate specific antigen (PSA) screening has
been widely used in the diagnosis of prostate
cancer, however, only 6.2% of patients because
of the increase in PSA and final diagnosis, the
average PSA of the part of the patient is 46.1
g/L [9]. Patients often due to delay in the devel-
opment of the disease to the advanced stage,
and then lead to the treatment of prostate can-
cer and poor prognosis. a-Methylacyl-CoA rece-
mase (AMACR) can be encoded by P504S gene.
It was found that AMACR/P504S is highly
expressed in prostate cancer, and it can be
used as a relatively specific tumor marker [10],
but it has appeared in many malignant tumors,
such as lung cancer, lymphatic cancer and so
on. It can be seen that AMACR could not only be

Int J Clin Exp Pathol 2017;10(12):11415-11424
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Figure 5. The cell apoptosis in difference groups. ***: P<0.05, Compared with NC group.

used for the diagnosis of prostate cancer, and
other biomarkers can play a role in the diagno-
sis. P63 and P53, homology gene, had been
proved to be a new type of basal cell markers;
their advantages are that they can identify the
integrity of the cell [11-13]. But for early inva-
sive prostate cancer patients, the diagnosis is
not significant. It can be known that although
there are some diagnostic values in the diagno-
sis of prostate cancer, the specificity is not
high. So it is very important to search for new
biomarkers for early diagnosis of prostate
cancer.

MicroRNAs are a class of post transcriptional
regulation of gene expression of non-coding
RNAs, existing research has shown that miR-
NAs in a certain extent is important in the regu-
lation of cell biology behavior role, including
control of cell differentiation, cell cycle, cell

11420

growth and immune response [14]. This indi-
cates that miRNAs is closely related to the pro-
gression of the disease, especially the tumor.
By reverse transcription and real-time quantita-
tive expression analysis of prostate tissue,
miRNA was stable in the presence of plasma,
serum, formaldehyde fixed tissue, and even
found consistent with the level of blood vessels
[15]. Therefore, miRNA is not only suitable for
the detection of prostate cancer as a non-inva-
sive biomarker, but also may be used for stag-
ing of prostate cancer, observation of progno-
sis and monitoring of treatment response.
Recent studies have found that miRNAs plays a
regulatory role in the development and metas-
tasis of tumors, including prostate cancer.

Research reported that miRNA could be used
with existing biomarkers and techniques to
increase the predictive effect of cancer. Recent

Int J Clin Exp Pathol 2017;10(12):11415-11424
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Figure 6. The cell cycle in difference groups. ***: P<0.05, Compared with NC group.

progress and metastasis of prostate cancer
cells in the presence of miR-141 in the pres-
ence of and in the presence of PSA were found
to be associated with the presence of an anti-
male and castration resistant prostate cancer
cells. According to the regression model and
probability analysis, the ratio of miR-141 level
to predict the clinical outcome is more than 8.3
folds [16]. Gade et al constructed two points
graph which are described the relationship
between mMIiRNA and miRNA expression, by
using 98 hormone sensitive prostate cancer
samples [17]. This may provide a biochemical
indicator for predicting recurrence of prostate
cancer after radical prostatectomy. Barnadas
et al [18] recently discovered in an array are
increased or 8p2 NKX31 gene deletion 8924.3
miR-151 African American prostate cancer
patients, 67% of malignant outcome (in radio-
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therapy or peeling after androgen PSA levels
and/or recurrent), only 17% had a good progno-
sis (prostate cancer root governing skill unde-
tectable serum PSA over 9 years), suggesting
that in these patients, miRNA can index as the
detection of recurrence.

MiR-27b is located on chromosome 9q22.32.
Research shows that miR-27b expression in
breast cancer increased significantly, and the
related with the prognosis, the in vivo and in
vitro experiments confirmed that inhibiting mir-
27b promotes Nischarin (A novel protein that
interacts with integrin subunit) expression, and
epidermal growth factor (EGF), tumor necrosis
factor alpha (TNF-o) can through the expres-
sion of Akt/NF kappa B (a transcription factor
protein family) signal pathway up-regulated
miR-27b expression [19]. In glioma, MmiR-27b

Int J Clin Exp Pathol 2017;10(12):11415-11424
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Figure 7. The relative protein expressions in difference groups. ***: P<0.05, Compared with NC group.

expression was significantly increased, and
inhibiting mir-27b slow glioma cell growth and
invasion process, and induce the apoptosis of
tumor cells and down regulate the expression
of signal transduction and transcription activa-
tion factor 3 (STAT3), C-myc (as a member of
the myc gene family) and cyclin-D1 [20]. While
in colorectal cancer, the expression of mir-27b
had lower. Over expression of mir-27b can in-
hibit tumor proliferation, follow-up study found
that mir-27b can target to the effect on vascu-
lar endothelial growth factor C (VEGF-C) 3-UTR
(3-Untranslated regions and 3’-non translated
region), and inhibition of tumor angiogenesis
[21-23].

PIBK/AKT signaling pathway was an important
role in cell apoptosis and proliferation, this sig-
naling pathway was activation state in most
cancer cells [24, 25]. P21, a key member of
cyclin-dependent kinase inhibitor (CDKI), is
belonged to cytokine negative regulation factor,
and regulates G1 phase transition to S phase
[26, 27]. In some relative studies were shown
that regulation PI3BK/AKT/P21 signaling path-
way had effects to suppress the cell prolifera-
tion and improve cell apoptosis [28-30].

11422

In this study, through the study of the relation-
ship between the expression of miR-27b and
the prognosis of prostate cancer in, and mir-
27b and prostate cancer clinical pathological
factors and correlation, we found expression of
mir-27b and prostate cancer Gleason score
(P<0.05), and decreased gradually with the
increase of Gleason score and clinical grading,
suggesting that mir-27b on prostate cancer cell
differentiation may have an important role. In
the prognosis of prostate cancer patients, we
found that there were significantly differences
between miR-27b low and high groups in PFS
and OS (P<0.05, respectively). All of those sug-
gested that miR-27b was helpful to evaluate
the degree of malignancy and prognosis of
patients with prostate cancer, which could be
considered as an important basis for diagnosis
of prostate cancer.
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