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Abstract: Objective: The present study was designed to explore the clinical values of microRNA-129 (miR-129) ex-
pression in peripheral blood mononuclear cells for prostate cancer patients and the role of miR-129 in the prolifera-
tion of prostate cancer. Methods: The peripheral blood mononuclear cells were isolated form blood simple from 98 
patients confirmed with prostate cancer and 56 matched healthy volunteers. Reverse transcription quantitative re-
al-time polymerase chain reaction (qRT-PCR) was employed to determine the expression level of miR-129 in periph-
eral blood mononuclear cells. Cox proportional hazards regression models and Kaplan-Meier analysis were used to 
evaluate the association of miR-129 expression with clinical and pathological characteristics of prostate cancer pa-
tients. The effect of miR-129 on the proliferation of prostate cancer cells in vitro was also determined. Results: Re-
verse transcription quantitative real-time polymerase chain reaction (qRT-PCR) results showed that the expression 
of miR-129 was dramatically down-regulated in peripheral blood mononuclear cells for prostate cancer patients in 
comparison with healthy controls (P<0.05). The decrease in miR-129 expression in peripheral blood mononuclear 
cells was significantly associated with aggressive clinical pathological features such as histological grade (P=0.010), 
high preoperative PSA level (P=0.002), pathological stage (P=0.011), high Gleason score (P=0.005), lymph node 
metastasis (P=0.002), angiolymphatic invasion (P=0.004), biochemical recurrence (P=0.001). The prostate cancer 
patients with a low miR-129 expression in peripheral blood mononuclear cells had an obviously shorter BCR-free 
survival compared with high miR-129 expression (P<0.001). The Cox multivariate analysis established that the miR-
129 expression may be an independent prognostic factor for biochemical recurrence (BCR)-free survival prostate 
cancer patients (P=0.000). The results of in vitro CCK-8 assays, as well as proliferating cell nuclear antigen (PCNA) 
and phosphorylated histone-3 (P-H3) (markers of proliferation) indicated that miR-129 overexpression markedly 
retarded the proliferation of PC-3 and DU-145 cells. Conclusions: Our results provide the first evidence that the miR-
129is significantly downregulated in prostate cancer patients and multivariate analysis confirmed that miR-129 is 
a novel independent prognostic factor for prostate cancer. Overexpression of miR-129 exerts tumor suppressive 
functions and abrogates prostate cancer growth.
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Introduction

MicroRNAs (miRNAs) are a class of short non-
coding RNAs averaging 20 to 24 nucleotides in 
length that post-transcriptionally regulate gene 
expressions by binding to the 3’ end of tun 
translated regions (3’UTRs) of target mRNAs, 
resulting in the degradation or translational 
inhibition of targeted genes [1]. miRNAs play 
both dual roles as oncogenic miRNAs and 
tumor-suppressive miRNAs, and are closely 
linked with the development and progression in 
various cancers [2]. The deregulated miRNAs 
expression has been extensively found in tumor 

tissue and play a pivotal role in cellular biologi-
cal pathways including cell proliferation, metas-
tasis, cell cycle and invasion during the process 
of carcinogenesis [3]. The clinical relevance of 
miRNAs in cancer has been widely explored in 
recent years [4].

Prostate cancer is one of the most prevalent 
malignancies in males worldwide and is the 
second most reasons for cancer-related deaths 
among men [5]. Prostate cancer is clinically pre-
sented with heterogeneous multifocal and high-
ly aggressive features [6]. The prognosis of 
prostate cancer patients with localized or 
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regional disease is relatively favorable, but the 
total 5-year survival rate is only 29% [7]. The 
mechanisms in which the carcinogenesis and 
progression of prostate cancer remain to be 
further elucidated. Conventional prognostic 
factor of serum prostate-specific antigen (PSA) 
is already available for earlier diagnosis of pros-
tate cancer, but the PSA measurement is insuf-
ficient to identify insignificant prostate cancer. 
Accumulating studies have demonstrated that 
the subjects with prostate cancer of equivalent 
PSA level may have different clinical outcomes 
due to the molecularly heterogeneous subtypes 
[8]. Current techniques are limited to distin-
guish the prostate cancer patients that are 
most at risk of metastasis and death. Therefore, 
the novel, specific and efficient diagnostic and 
prognostic biomarkers for prostate cancer are 
needed to be explored for prediction of aggres-
sive prostate cancer and improvement of clini-
cal outcome of prostate cancer patients. In 
recent years, miRNAs have been to function as 
molecular prognostic biomarkers for many can-
cers. For example, it is reported thatmiR-
188-5p level is significantly down-regulated in 
metastatic prostate cancer tissues and is pre-
dicted to be an independent prognostic factor 
for biochemical recurrence-free survival and 
overall survival in prostate cancer patients [9]. 
In addition, the miR-221 is also progressively 
down-regulated in prostate cancer patients 
with lymph node-metastasis and is employed 
as a biomarker for clinical prognosis of prostate 
cancer patients at high-risk [10]. However, the 
miR-96 is overexpressed in prostate cancer tis-
sues and is closely related with the poor medi-
an survival of 3 years [11]. These results sug-
gested that miRNAs are emerging as potential 
prognostic biomarkers or useful therapeutic 
target in prostate cancer. Several miRNAs such 
as miR-143 [12] miR-29a [13] and miR-124 [14]
have been proven to be critical mediators in the 
growth and metastasis of prostate cancer. The 
miR-129 was recently found to be down-regu-
lated in gastric cancer [15], colorectal cancer 
[16], liver cancer [17] and lymphocytic leukae-
mia [18]. MiR-129 is verified to a diagnostic 
and prognostic biomarker in gastrointestinal 
cancer associated with potential of tumor sup-
pressor activity including the inhibition of 
tumorigenesis, proliferation, invasion and dis-
ease progression [19]. However, the role of 
miR-129 in peripheral blood mononuclear cells 
of prostate cancer patients remains largely elu-

sive. In the present study, we aimed to explore 
the association of miR-129 level in peripheral 
blood mononuclear cells with clinicopathologi-
cal factors and prognosis the prostate cancer.

Material and methods

Ethics statement

The approval of this study protocol was obtained 
from the Ethics Committee of Jinling Hospital 
and the written informed consent was provided 
from all subjects. All experiments were per-
formed in accordance with relevant guidelines 
and regulations. This study conformed to the 
principles outlined in the Declaration of 
Helsinki.

Subjects

A total of 98 prostate cancer patients who 
underwent radical prostatectomy were includ-
ed from Department of Urology, Jinling Hospital, 
School of Medicine, Nanjing University ranged 
from 2000 to 2007. The ages of 98 prostate 
cancer patients varied from 42 to 71 years 
(median, 60 years). The patients enrolled in this 
study did not receive any treatment including 
chemotherapy, radiation therapy, androgen 
deprivation treatment before radical prostatec-
tomy. All paraffin-embedded tissues in each 
sample were pathologically diagnosed with 
prostate cancer on the HE-stained tissue sec-
tion. The histopathological grading for all cases 
was confirmed by experienced pathologists. 
The clinicopathological and demographic data 
pre- and post-operation were preserved in 
medical records. The biochemical and clinico-
pathological parameters in each patient such 
as clinical stage, Gleason score, margin status, 
angiolymphatic invasion status, seminal vesicle 
invasion status, and biochemical relapse were 
all recorded. The summary of patient’s clinico-
pathological characteristics is shown in (Table 
1). The biochemical recurrence time was set as 
the period from surgical treatment to the assay 
of two successive values of serum PSA level 
≥0.2 ng/ml. The date of prostatectomy was rec-
ognized as the beginning of the follow-up peri-
od. The patients died from unexpected events 
or other diseases rather than prostate cancer 
were excluded from this study. In addition, 56 
matched healthy volunteers (age from 43 to 74 
years (median, 61 years) were served as the 
control group. Twenty mL of peripheral blood 
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cells in all cases were collected and peripheral 
blood mononuclear cells were separated gradi-
ent density (Tianjin Hao Yang Biological 
Manufacture Co., Ltd, Tianjing, China) accord-
ing to the instructions of the manufacturer. The 
cell pellet was frozen at -80°C until further use 
[20]. 

RNA isolation and quantitative real-time PCR

The Trizol reagent (Life Technologies, Gai- 
thersburg, MD, U.S.A.) was used to extract the 
total RNA in peripheral blood mononuclear cells 
of 98 subjects with prostate cancer and 56 
matched healthy volunteers according to the 
manufacturer’s instructions. The concentra-

tions and purity of RNA were measured at the 
optical density at 260 and 280 nm. The reverse 
transcription of RNA was then performed using 
PrimeScript RT-PCR kit (Takara, Japan). The 
reversed cDNA was served as template and 
was then suffered to quantitative real-time 
polymerase chain reaction (qRT-PCR) detection 
using the SYBR Premix Ex Taq TM (Takara, Otsu, 
Shiga, Japan) on a StepOnePlus system (Applied 
Biosystems). The U6 for miR-129 and GAPDH 
for mRNAs were served as internal controls as 
described before. Three independent experi-
ments in each sample were performed and the 
relative proportion of target gene expression 
was quantified by normalizing the targeted 
gene level to that of internal control by the ΔΔCt 

Table 1. Correlation of miR-129 expression in peripheral blood mononuclear cells with 98 prostate 
cancer patients’ clinicopathologic features

Variable All Cases (%)
miR-129 expression

χ2 P
Low (%) High (%)

Age
    ≤60 65 (66.3%) 35 (53.8%) 30 (46.2%) 1.478 0.224
    >60 33 (33.7%) 22 (66.7%) 11 (33.3%)
Histological grade
    G1+G2 52 (53.1%) 24 (46.2%) 28 (53.8%) 6.566 0.010
    G3 46 (46.9%) 33 (71.7%) 13 (28.3%)
Preoperative PSA
    <4 ng/mL 3 (3.1%) 0 (0%) 3 (100%) 12.181 0.002
    4-10 ng/mL 21 (21.4%) 7 (33.3%) 14 (66.7%)
    >10 ng/mL 74 (75.5%) 50 (67.6%) 24 (32.4%)
Pathological stage
    I+II 57 (58.2%) 27 (47.4%) 30 (52.6%) 6.524 0.011
    III+IV 41 (41.8%) 30 (73.2%) 11 (26.8%)
Gleason score
    <7 35 (35.7%) 14 (40.0%) 21 (60.0%) 10.543 0.005
    7 24 (24.5%) 13 (54.2%) 11 (45.8%)
    >7 39(39.8%) 30 (76.9%) 9 (23.1%)
Lymph node metastasis
    Negative 82 (83.7%) 42 (51.2%) 40 (48.8%) 9.952 0.002
    Positive 16 (16.3%) 15 (93.8%) 1 (6.2%)
Surgical margin status
    Negative 80 (81.6%) 46 (57.5%) 34 (42.5%) 0.079 0.779
    Positive 18 (18.4%) 11 (61.1%) 7 (38.9%)
Angiolymphatic invasion
    Negative 74 (75.6%) 37 (50.0%) 37 (50.0%) 8.275 0.004
    Positive 24 (24.4%) 20 (83.3%) 4 (16.7%)
Biochemical recurrence
    Negative 70 (71.4%) 32 (45.7%) 38 (54.3%) 10.815 0.001
    Positive 28 (28.6%) 25 (89.3%) 3 (10.7%)
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method. Primer sequences used are as follows: 
miR-129 forward: 5’-GATACTCACTTTTTGCGGT- 
CT-3’; reverse: 5’-GTGCAGGGTCCGAGGT-3’; U6: 
forward: 5’-CGCTTCGGCAGCACATATAC-3’; rever- 
se: 5’-CAGGGGCCATGCTAATCTT-3’.

Cell culture and transfection

The prostate cell lines PC-3 and DU145 were 
purchased from the Cell Bank of Chinese 
Academy of Sciences (Shanghai, China). The 
cells were cultured in RPMI 1640 medium sup-
plemented with 10% FBS coupled with 1% peni-
cillin/streptomycin and 1% nonessential amino 
acids and 1% (mg/ml) sodium pyruvate at 37°C 
in a humidified incubator with 5% CO2. The day 
before transfection, PC-3 and DU145 cells 
were seeded in six-well plates, and the tran-
sient transfection of miR-129 precursor or neg-
ative miRNA (Ambion, Carlsbad, CA, USA) were 
conducted with Lipofectamine 2000 Transfec- 
tion Reagent (Invitrogen) following manufactur-
er’s instructions.

Cell proliferation assay

The cell proliferation was evaluated by Cell 
Counting Kit-8 (CCK-8, Dojindo, Japan) in accor-

dance with the manufacturer’s suggestions. 
The OD450 absorbance was determined at day 
1, 2 and 4 post transfection. After 96 h trans-
fection, the cells were harvested to determine 
the markers of proliferation PCNA and phos-
phorylated histone H3 (P-H3).

Western blot

The PC-3 and DU-145 prostate cell lines were 
transfected with miR-129 precursor or negative 
miRNA for 96 h and were harvested in lysis buf-
fer (Beyotime Biotechnology, China) supple-
mented with HaltTM protease inhibitor cocktail 
EDTA-free (Pierce). The total protein concentra-
tion in the supernatant was quantified with the 
Bradford assay (BCA; Pierce, Santa Cruz, CA, 
USA). Equal amounts of protein in each sample 
were loaded onto an SDS gel and transferred to 
immobilon polyvinylidene difluoride (PVDF) 
membranes (Millipore, Billerica, MA, USA). The 
membrane was incubated with designed pri-
mary antibodies including PCNA (Santa Cruz, 
CA, USA), P-H3 (Santa Cruz, CA, USA), GAPDH 
(Santa Cruz, CA, USA) overnight at 4°C. The 
positive signals from HRP-coupled secondary 
antibodies (Santa Cruz, CA, USA) were visual-
ized by enhanced chemiluminescence detec-
tion kit (Thermo Scientific, Rockford, IL, USA). 
The densitometric analysis of the band intensi-
ties was measured and normalized to the band 
intensities of GAPD Husing the Image J soft-
ware (NIH, USA).

Statistical analysis

All data about continuous variables were 
expressed as mean ± SD. SPSS 19.0 software 
(SPSS Inc., Chicago, IL, USA) was used for sta-
tistical analysis. The Kolmogorov-Smirnov test 
was used to check the data distribution normal-
ity. Comparisons between two groups were 
made by Student’s t test. One-way or two-way 
ANOVA followed by post hoc Bonferroni test 
was used when multiple comparisons were 
made. The test for categorical variables was 
made by chi-square test, and the small cell vari-
ables were compared by Fisher’s exact test. 
Survival analysis was conducted with the 
Kaplan-Meier method. Multivariate analysis 
was carried out with the Cox proportional haz-
ards model. There receiver operating character-
istic (ROC) curve was applied to evaluate the 
diagnostic efficacy. P values less than 0.05 was 
considered statistically significant.

Figure 1. Expression of miR-129 in peripheral blood 
mononuclear cells in healthy volunteers and patients 
with prostate cancer. The expression levels of miR-
129 were detected and analyzed in peripheral blood 
mononuclear cells of 98 subjects with prostate can-
cer and 56 matched healthy volunteers by qRT-PCR 
analysis. The results showed that miR-129 expres-
sion level was significantly decreased in prostate 
cancer patients compared to controls. *P<0.05 vs. 
Prostate cancer patients.
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Results 

Down-regulation of miR-129 expression in 
peripheral blood mononuclear cells of prostate 
cancer patients

We measured the miR-129 expression in 
peripheral blood mononuclear cells of 98 sub-

jects with prostate cancer and 56 matched 
healthy volunteers by qRT-PCR. The results 
showed that the expression of miR-129 at the 
mRNA level in peripheral blood mononuclear 
cells was significantly down-regulated in the 
prostate cancer patients, compared with the 
healthy controls (P<0.05, Figure 1).

Diagnostic efficacy of miR-129 in prostate 
cancer patients

The evaluation of diagnostic efficacy of miR-
129 in peripheral blood mononuclear cells of 
prostate cancer patients was performed by cal-
culating the area under the receiver operating 
characteristic curve. The ROC curve analysis 
revealed that AUC was 0.846 (95 % CI=0.559-
0.998, P=0.013). When the cutoff value=1.03, 
the diagnostic sensitivity (88.9 %) and specific-
ity (66.7%) reached their peak values (P<0.05, 
Figure 2). Thus the miR-129 expression was 
further classified into the low expression group 
(n=miR-129 expression <1.03, n=57) and high 
expression group (miR-129 expression ≥1.03, 
n=41) as the threshold ROC curve value of 
1.03. 

Correlation of miR-129 expression with clinical 
parameters of prostate cancer patients

As seen in Table 1, the low expression of miR-
129 in peripheral blood mononuclear cells of 
prostate cancer patients is closely correlated 
with aggressive clinical pathological parame-
ters such as histological grade (P=0.010), high 
preoperative PSA level (P=0.002), pathological 
stage (P=0.011), high Gleason score (P=0.005), 
lymph node metastasis (P=0.002), angiolym-
phatic invasion (P=0.004), biochemical recur-
rence (P=0.001). No association was found 
between the expression level of miR-129 and 
other clinical factors including age and surgical 
margin status (all P>0.05). 

Relationship between miR-129 expression and 
biochemical recurrence free survival

To assess the possible prognostic value of miR-
129 in peripheral blood mononuclear cells, the 
biochemical recurrence (BCR)-free survival in 
98 prostate cancer patients undergoing radical 
prostatectomy was carried out via calculating 
the cumulative survival curves with the Kaplan-
Meier method. The assessment in total pros-
tate cancer patients revealed that the low 

Figure 2. Assessment of the diagnostic efficacy of 
miR-129 in peripheral blood mononuclear cells of 
prostate cancer patients by calculating the area 
under the receiver operating characteristic curve. 
(AUC=0.846, P=0.013). 

Figure 3. Biochemical recurrence (BCR)-free survival 
curves for two groups defined by low and high expres-
sion of miR-129 in subjects with prostate cancer. The 
patients with higher miR-129 expression had signifi-
cantly longer BCR-free survival after radical prosta-
tectomy than patients with lower miR-129 expres-
sion did (P<0.001).
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expression level of miR-129 in peripheral blood 
mononuclear cells was strongly correlated with 
adverse biochemical recurrence free survival of 
prostate cancer patients. The Kaplan-Meier 
curves plotted between high or low miR-129 
expression and BCR-free survival disclosed 
that prostate cancer patients with a low miR-
129 expression in peripheral blood mononucle-
ar cells had an obviously shorter BCR-free sur-
vival compared with high miR-129 expression 
(P<0.001, Figure 3). As summarized in Table 2, 
the univariate survival analysis with Cox propor-
tional hazards model revealed that a significant 
impact of well-known clinicopathological prog-
nostic features including miR-129 expression 
(P=0.000), histological grade (P=0.017), patho-
logical stage (P=0.015), lymph node metasta-
sis (P=0.011) and angiolymphatic invasion 
(P=0.028) were significantly associated with 
BCR-free survival in prostate cancer patients. 
Since variables observed to have a prognostic 
influence by univariate analysis may covariate, 
we conducted a multivariate analysis of rela-
tionship of miR-129 expression with the BCR-
free survival of patients with prostate cancer. 
The Cox multivariate analysis established the 

overexpression of miR-129 effectively attenu-
ated the proliferation rate of PC-3 and DU-145 
prostate cell lines at day 2 and 4 post transfec-
tion determined with CCK8 assay (Table 4). 
Furthermore, the proliferating markers of PC-3 
and DU-145 cell lines including PCNA and phos-
phorylated histone H3 (P-H3) was also obvi-
ously inhibited by miR-129 precursor transfec-
tion at 4 day (Figure 4). 

Discussion 

The present study provides the new insights 
that the dysregulated miR-129 expression in 
peripheral blood mononuclear cells had the 
prospective high sensitivity and specificity for 
predicting the cancer progression and the bio-
chemical recurrence (BCR)-free survival in 
prostate cancer patients. 

Prostate cancer is one of the most prevalent 
cancers occurring among men [21]. Genetic 
and environmental factors have been demon-
strated to be involved in its pathogenesis [22]. 
Epidemiological studies have found that race/
ethnicity, obesity, disease family history, diet 
and aging are major risk factors in development 

Table 2. Univariate survival analysis of biochemical recurrence (BCR)-
free survival in 98 prostate cancer patients
Variables BCR-free survival

Exp (B) 95% CI P value
Age (≤60 vs. >60) 1.601 0.325-1.266 0.247
Histological grade (G1+G2 vs. G3) 2.216 0.145-1.446 0.017
Preoperative PSA (<10 ng/mL vs. ≥10 ng/mL) 1.095 0.594-0.775 0.796
Pathological stage (T1-2 vs. T3-4) 2.578 0.186-1.708 0.015
Gleason score (4-6 vs. 7-10)
Lymph node metastasis (Negative vs. Positive) 2.693 0. 229-1.752 0.011
Surgical margin status (Negative vs. Positive) 1.283 0.447-0.945 0.483
Angiolymphatic invasion (Negative vs. Positive) 1.472 0.041-0.732 0.028
miR-129 expression (High vs. Low) 3.968 0.622-2.135 0.000

Table 3. Multivariate survival analysis of biochemical recurrence (BCR)-
free survival in 98 prostate cancer patients
Variables BCR-free survival

Exp (B) 95% CI P value
Histological grade (G1+G2 vs. G3) 3.737 0.674-1.962 0.000
Pathological stage (T1-2 vs. T3-4) 1.802 0.053-1.125 0.031
Lymph node metastasis (Negative vs. Positive) 3.222 0.676-1.664 0.000
Angiolymphatic invasion (Negative vs. Positive) 3.213 0.516-1.818 0.000
miR-129 expression (High vs. Low) 5.113 0.846-2.418 0.000

significance of miR-126 
expression (P=0.000), 
and other clinicopatho-
logic parameters includ-
ing histological grade 
(P=0.000), pathological 
stage (P=0.031), lymph 
node metastasis (P= 
0.000) and angiolym-
phatic invasion (P= 
0.000) for independent 
prognostic predictors of 
BCR-free survival of 
prostate cancer patients 
(Table 3).

Effect of miR-129 on 
prostate cell growth

The miR-129 precursor 
or negative control was 
transfected to PC-3 and 
DU-145 prostate cell 
lines to determine its 
effect on the prolifera-
tion of prostate cell in 
vitro. As reflected in 
Table 4, the enforced 
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of the disease prostate cancer [23]. The molec-
ular biology and pathogenesis of prostate can-
cer is rarely complicated and remain largely 
unknown. No adequate biomarkers for predict-
ing the tumor behavior is closely linked with the 
poor clinical outcome of prostate cancer. 
Recently, miRNAs have drawn enormous atten-
tion as biomarkers for detection of prostate 

ated with the unfavorable prognosis in disease-
free and overall survival in prostate cancer 
patients [27]. Aberrant expression of subgroup 
k human endogenous retroviruses (HERV-K) in 
peripheral blood mononuclear cells was recog-
nized as a better disease biomarker in prostate 
cancer detection especially in older men and 
smokers [28]. MiRNAs are stable and detect-

Table 4. CCK8 assay for the growth of indicated prostate cancer cell lines that were transfected with 
miR-129 precursor or negative miRNA and measured at day 1, 2, and 4 posttransfection (Absor-
bance, OD)
Cell lines Indicated transfection 0 d 1 d 2 d 4 d
PC-3 negative miRNA 0.196±0.018 0.346±0.029 0.689±0.074 0.879±0.128

miR-129 0.205±0.021 0.341±0.038 0.422±0.048* 0.601±0.088*
DU-145 negative miRNA 0.202±0.019 0.427±0.052 0.822±0.099 1.128±0.115

miR-129 0.219±0.023 0.422±0.043 0.621±0.049* 0.814±0.098*
Data, mean values ± SD of six independent experiments; *P<0.05 vs. negative miRNA.

Figure 4. Effect of miR-129 on the proliferating cell nuclear antigen (PCNA) 
and phosphorylated histone H3 (P-H3) levels (markers of proliferation) in 
prostate cell lines. After 4 days transfection of miR-129 precursor or nega-
tive miRNA in PC-3 and DU-145 prostate cell lines, the PCNA and P-H3 were 
determined with Western Blot. Values are mean ± SD. *P<0.05 vs. Control; 
†P b 0.05 vs. Negative miRNA. n=3 for each group.

cancer [24]. miRNAs are iden-
tified as important post-tran-
scriptional regulators of tar-
geted gene expressions and 
play critical roles in prostate 
cancer pathogenesis via con-
trolling various pathways rele-
vant to cancer development 
[24]. The most cancer types 
displayed the altered miRNA 
profiles and the susceptibility 
and progression of cancer are 
influenced by mutations, ab- 
normal expression, or alter- 
ed miRNA expression [25]. 
More and more studies dem-
onstrate that miRNAs can be 
potentially characterized as 
the biomarker in the diagno-
sis and classification of 
human malignancies func-
tioning as oncogenes or tumor 
suppressors [26].

The miR-129 profile is dis-
tinctly altered in colorectal 
cancer [16] and liver cancer 
[17] and miR-129 is a poten-
tial predictor in the diagnosis 
and prognosis of gastrointes-
tinal cancer [19]. It has been 
implied that the dysregulated 
epithelial cells in the periph-
eral blood are closely associ-
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able in peripheral blood mononuclear cells iso-
lated from patients by a real-time qRT-PCR with 
high sensitivity and specificity [29]. A recent 
study identifies an upregulation of miRNA-10b 
expression in peripheral blood mononuclear 
cells as a risk factor for poor prognosis of non-
small cell lung cancer (NSCLC) patients [30]. 
However, the miR-129 expression in peripheral 
blood mononuclear cells of prostate cancer 
patients remains poorly understood. To our 
knowledge, this is the first study to provide 
compelling evidence that the miR-129 expres-
sion in peripheral blood mononuclear cells iso-
lated from prostate cancer patients was signifi-
cantly lower than the healthy subjects, the 
lower miR-129 expression tightly associated 
with poorer outcomes in prostate cancer 
patients. These results establish that the 
decreased miR-129 expression in the periph-
eral blood mononuclear cells may be a useful 
biomarker for prognosis of prostate cancer 
patients. However, the action of miR-129 in 
peripheral blood mononuclear cells and the 
underlying mechanisms resulting in the miR-
129 downregulation in peripheral blood mono-
nuclear cells of prostate cancer is still elusive. 
A possible explanation is that genetic polymor-
phism of miR-129 induces its abnormal expres-
sion in peripheral blood mononuclear cells, 
thus functioning as a tumor suppressor gene. 
Furthermore, the evaluation of diagnostic effi-
cacy of miR-129 in peripheral blood mononu-
clear cells of prostate cancer patients was per-
formed by calculating the area under the 
receiver operating characteristic curve. The 
ROC curve analysis revealed that diagnostic 
sensitivity and specificity ofmiR-129 in periph-
eral blood mononuclear cells are relatively high. 
Our study also disclosed the important risk fac-
tors for prostate cancer patients. The decrease 
in miR-129 expression in peripheral blood 
mononuclear cells was significantly associated 
with aggressive clinical pathological features 
such as histological grade, high preoperative 
PSA level pathological stage, high Gleason 
score, lymph node metastasis angiolymphatic 
invasion, biochemical recurrence. These results 
implicate that expression of miR-129 in periph-
eral blood mononuclear cells may be served as 
a potential candidate for early detection of 
prostate cancer.

The excessive proliferation was positively relat-
ed with tumor development. Overexpression of 

miR-129 elicited a decrease in T24 and SW780 
cells of bladder carcinoma cell lines [31]. 
Transfection withmiR-129 mimics obviously 
inhibited the proliferation and invasion of hepa-
tocellular carcinoma cells [32]. In the present 
study, we showed that the enforced overexpres-
sion of miR-129 effectively attenuated the pro-
liferation rate of PC-3 and DU-145 prostate cell 
lines at day 2 and 4 post transfection deter-
mined with CCK8 assay. Furthermore, the pro-
liferating markers of PC-3 and DU-145 cell lines 
including PCNA and phosphorylated histone H3 
(P-H3) was also obviously inhibited by miR-129 
precursor transfection at 4 days. These results 
hintthatmiR-129 functions as tumor suppres-
sor gene in prostate cancer and miR-129 may 
be defined as a potential treatment target for 
prostate cancer.

In summary, our data demonstrates the 
reduced miR-129 expression in peripheral 
blood mononuclear cells was correlated with 
the presence, metastasis and recurrence of 
prostate cancer patients. Determination of 
miR-129 is useful for distinguishing prostate 
cancer from cancer-free controls with high sen-
sitivity and specificity. The miR-129 may an 
available biomarker for screening prostate can-
cer. Further studies are necessary to explore 
the biological effects of miR-129 in the pros-
tate cancer cells and peripheral blood mono-
nuclear cells isolated from prostate cancer 
patient in vitro. 
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