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Purpose. *e aim of this study is to explore the diagnostic value of prostate-specific antigen (PSA) combined with serummiRNA-
149 expression in prostate cancer (PCa) by conducting experiments and bioinformatics analysis. Patients and Methods. 50 PCa
patients were enrolled on the experimental group from January 2020 to December 2021. 56 patients with benign prostatic
hyperplasia (BPH) were selected as the control group at the same time. Real-time fluorescent quantitative PCR was applied to
investigate the miRNA-149 expression. PSA was detected by using a chemiluminescence meter using Abbott i4000. Applying
bioinformatics analysis, we explored the expression of hsa-miR-149 in PCa in *e Cancer Genome Atlas (TCGA) database.
Kaplan–Meier analyses were used to evaluate the prognostic value, and the ROC curve was applied. Results.*e expression level of
miRNA-149 in the PCa group was significantly higher than that in the BPH group (P< 0.05). *e PSA level in the PCa group was
also significantly higher than that in the BPH group (P< 0.05). TCGA data analysis revealed that PCa tissues had significantly
increased hsa-miR-149 expression. *e results of survival analysis showed that patients with high expression of hsa-miR-149 had
better prognosis. Additionally, the pathological N stage of PCa correlates with the hsa-miR-149 expression level (P� 0.002).
According to ROC curve analysis, the region under the curve was 0.653, 95% CI: 0.576–0.730. Conclusion. High expression of
serummiRNA-149 is associated with PCa patients. Although combined PSA did not improve the diagnostic efficacy, miRNA-149
has high specificity in the diagnosis of PCa. miRNA-149 might be a novel marker for early diagnosis and prognosis assessment
for PCa.

1. Introduction

Prostate cancer (PCa) is a commonmalignant tumor inmen,
with a relatively low incidence in China, but a high incidence
in Europe, United States, and other developed areas [1].
Among the malignant tumors that have great harm to men’s
health, PCa ranks the second. PCa does not show a high
overall incidence in China. According to the data from the
national tumor registry in 2015, prostate cancer ranked 6th
in the incidence of male malignant tumors, accounting for
3.35% of the incidence of male malignant tumors [2]. It
ranks 10th in male malignant tumor mortality, accounting
for 2.1% of male malignant tumor deaths [2]. In the national
tumor registration area, prostate cancer ranks first in the

incidence of male genitourinary malignancy in China,
higher than bladder cancer [3]. However, morbidity is in-
creasing in recent years. *e patients usually do not show
obvious symptoms in the early stage. Some patients are
prone to lower urinary tract syndrome and other clinical
symptoms. Nevertheless, they are generally caused by
concurrent diseases such as prostate hyperplasia. With
further development, the symptoms continue to worsen.
When bone metastasis occurs in some patients, the pain of
metastatic lesions in the pelvic area, waist or pathological
fracture may be the main clinical manifestations. *e early
stage of PCa has no typical symptoms, resulting in about
20% of patients having metastases when diagnosed and
missing the optimal surgical treatment period.*erefore, the
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research on PCa focuses on early diagnosis. Currently, the
most commonly used screening and early diagnosis of PCa
includes a combination of digital rectal examination (DRE)
and prostate-specific antigen (PSA). In recent years, PSA has
played an important role in PCa screening. However, as the
most widely used diagnostic marker, PSA has high sensi-
tivity but low specificity [4, 5]. *erefore, finding one
biomarker with high sensitivity and specificity for early
diagnosis has become the hope of medical personnel and
researchers. Furthermore, with the introduction of “liquid
biopsy,” more and more relevant laboratory indicators have
received clinical attention [6]. In recent years, related study
confirms that the miRNAs play a key role; especially in the
development of tumor has been shown to play an important
role in the process, have certain specificity, and can be used
as an index of early diagnosis. It was reported that miRNA-
149 promoted tumor growth and metastasis and acts as
“oncogene” [7, 8]. Based on experiment and bioinformatics
analysis, the present study investigated the miRNA-149
expression and the diagnostic efficacy of miRNA-149 alone
and combined with PSA in PCa.

2. Materials and Methods

2.1. Patients and Controls. A total of 50 PCa patients were
enrolled in the experimental group from January 2018 to
December 2021, and all cases were confirmed by histopa-
thology. During the same period, 56 patients with benign
prostatic hyperplasia (BPH) were enrolled in the control
group. Patients with cardiac and renal failure, severe hep-
atobiliary diseases, and other malignant tumors were ex-
cluded. *ere was no significant difference in age or sex
among the two groups (P> 0.05). *e present study was
examined and approved by the Ethics Committee of the
General Hospital of Ningxia Medical University. PCa patients
and BPH patients directly signed the informed consent. *e
current research complies with the Declaration of Helsinki.

2.2.RNAExtraction. 2ml fasting venous bloodwas collected in
the morning for the observation group and control group. All
blood samples were centrifuged at 2000 r/min for 15min with
an effective centrifugation radius of 6 cm. Serum samples were
gathered and kept in a refrigerator at −70°C. Repeated freeze-
thaw and hemolysis were avoided in all specimens. 300μL of
serum was taken from patients, and total RNA was extracted
using the mirVanaTPAISTMmiRNA kit (Applied Biosystems).
miRNAwas isolated and extracted according to theABImiRNA
extraction kit (Applied Biosystems), and reverse transcription
was performed strictly according to kit instructions.

2.3. Real-Time Fluorescence Quantitative PCR (qRT-PCR).
Total TaqManMicroRNAReverse was applied with 5 μL RNA
as a template. Transcription was performed by using the
Transcription kit (ABI), the total Transcription system is
15 μL, and the reaction conditions are as follows: 16°C for
30min, 42°C for 30min, 85°C for 5min, reverse transcription
primer miRNA-149-specific stem-loop primer was per-
formed for TaqMan MicroRNA Assay ABI, which

upstream sequence 5′-AGCAGCAUUGUACAGGGCUAUCA-
3′ and 3′-AUAGCCCUGUACAAUGCUGCUUU-5′ down-
stream; Upstream sequence of internal reference gene: 5′-UU
CUCCGAACGUGUCACGUTT-3′, downstream sequence: 3′-
ACGUGACACGUUCGGAGAATT-5′. *e reverse tran-
scription primers, PCR primers, and probes of miRNA-149
were obtained from ABI Bio TaqMan miRNA RT Kit and
TaqMan miRNA Assay Kit. *e total fluorescence quanti-
tative PCR reaction systemwas 20 μL, and reaction conditions
were 95°C for 10min, 95°C for 15 s, 60°C for 1min, and 40
cycles. All the reactions were performed on ABI 7500 real-
time quantitative PCR instrument, and each sample was
repeated three times, with U6 as the reference gene. *e
2−△△Ct method was used to calculate miRNA-149 relative
quantitative expression level (△Ct�CtmiRNA-149−CTU6).

2.4. Bioinformatics Analysis. *e miRNA expression profiles
of prostate cancer samples and adjacent normal tissues were
acquired from TCGA using the UCSC Xena Browser (https://
xenabrowser.net/) [9–13]. *e clinicopathological data of the
patients with intact survival information, including age at initial
pathologic diagnosis, histology, tumor grade, clinical stage, and
living status, were downloaded for survival-related analysis.

2.5. Statistical Analysis. *e SPSS 17.0 statistical software
was used for analysis. Measurement data were expressed as
mean± standard deviation (X± S) between two groups. Two
independent sample T-tests were used for comparison, and a
single factor was used for comparison between multiple
groups. ANOVA analysis and LSD-T test were performed.
Statistical tests of bioinformatics analysis were conducted
through R (version 4.0.3). Comparisons between two groups
were performed via Wilcoxon rank-sum test. Kaplan–Meier
curves for overall survival were generated, and the difference
between groups was compared with the log-rank test.

3. Results

3.1. miRNA-149 Expression and PSA in Prostate Cancer and
Benign Prostatic Hyperplasia. *e relative expression levels
of miRNA-149 in serum of PCa and BPH patients are shown
in Figure 1. *e expression level of miRNA-149 in the PCa
group (15.19± 4.44) was significantly higher than that in the
BPH group (9.35± 1.54), and the difference was statistically
significant (P< 0.05). A similar result was also found in PSA,
which was shown in Figure 2.

3.2. Diagnostic Efficacy of miRNA-149 Alone and in Combi-
nationwithPSA. Comparedwith PSA,miRNA-149 had lower
AUC, Yuden index, sensitivity, and higher specificity in the
diagnosis of PCa. miRNA-149 combined with PSA did not
improve the diagnostic efficacy of PCa, as shown in Table 1.

3.3. Bioinformatics Analysis. To determine whether hsa-
miR-149 expression was a prognostic factor for poor sur-
vival, expression data from the TCGA dataset were analyzed.
Accordingly, PCa tissues had a higher hsa-miR-149

2 Contrast Media & Molecular Imaging

https://xenabrowser.net/
https://xenabrowser.net/


expression level than normal prostate tissues (Figure 3) and
Kaplan–Meier analysis showed that low hsa-miR-149 ex-
pression was associated with poor prognosis (Figure 4).
Furthermore, we explored the relationship between hsa-
miR-149 expression level and clinicopathological charac-
teristics. Our results showed that the level of hsa-miR-149
expression only increased significantly in the pathological N
stage (Figure 5). *e ROC analysis was performed for hsa-
miR-149 in the TCGA dataset, which showed the robust
capacity of predictive performance: AUC� 0.653, (95% CI:
0.576–0.730) (Figure 6). *ese findings suggested that hsa-
miR-149 may play a crucial role in PCa development.

4. Discussion

*ere are regional differences in the incidence of PCa, and its
incidence in areas with high incidence is about 20 times
higher than that in areas with low incidence [14]. As the early
symptoms of PCa are not typical, there are many clinical
symptoms similar to prostate hyperplasia. *e main
screening methods include PSA and DRE. Diagnosis de-
pends on the color ultrasound-guided needle biopsy of the
prostate. PSA is an important tumor marker for the diag-
nosis and prognosis of PCa, but as an indicator of early
screening of prostate cancer, PSA is not sensitive and specific
enough.*erefore, it is urgent to find a more accurate tumor
marker to achieve the goal of early diagnosis and treatment
of prostate cancer.

Exosomes were first discovered by Trams et al. in 1980.
With a straight diameter of 30–100 nm, exosomes contain a
variety of proteins, DNA, mRNA, and miRNA. *ey are
vesicles formed by cell membrane fusion and efflux in the
process of cell entosis and are widely found in body fluids,
such as serum, saliva, and urine. Exosomes are abundant in
tumor microenvironment, which is closely related to the
occurrence and development of tumor, immune escape, and
the establishment of the microenvironment. Studies have
shown that exosomes derived from tumor cells can be used
for the early detection of tumors. miRNAs in exosomes are a
class of noncoding, 18–25 nt single-stranded small RNAs,

which are involved in important physiological and patho-
logical changes of cells, and abnormal expression of miRNAs
has been observed in many tumors in studies [15–33].

Lawrie et al. were the first to confirm the presence of
tumor-specific miRNA in serum, and they found the higher
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Figure 2: Expression level of PSA in both PCa group and BPH
group. BPH, benign prostatic hyperplasia; PSA, prostate-specific
antigen; PCa, prostate cancer.

Table 1: Diagnostic efficacy of miRNA-149 alone and in combi-
nation with PSA for PCa.

Indicators AUC Youden index Sensitivity Specificity
miRNA-149 0.71 0.32 0.33 0.98
PSA 0.96 0.82 0.91 0.91
Combination 0.96 0.82 0.91 0.91
PSA, prostate-specific antigen.
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Figure 3: *e relative expression of hsa-miR-149 in the TCGA
dataset.
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Figure 1: Expression level of miRNA-149 in both PCa group and
BPH group. BPH, benign prostatic hyperplasia; PCa, prostate
cancer.
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expression level of miRNA-21 in diffuse large B-cell lym-
phoma, and the expression level of miRNA-21 was corre-
lated with the survival rate [34]. Chen et al. recently found
that the expression profile of plasma microRNA can be used
as a noninvasive marker of PCa [35]. Moreover, five
miRNAs (LET-7C, LET-7E, miRNA-30C, miRNA-622, and
miRNA-1285) could accurately distinguish PCa from BPH
(AUC� 0.924) [35].

*e present study investigated the potential role of hsa-
miR-149 in prostate cancer. Analysis of the TCGA database
revealed that hsa-miR-149 expression was upregulated in
prostate cancer and that low hsa-miR-149 expression levels
were positively correlated with poor survival. Moreover, our
results showed that hsa-miR-149 expression levels were
associated with the pathological N stage.

In this study, the relative expression of miRNA-149 in
PCa and BPH serum was detected by qRT-PCR. It was
found that miRNA-149 was highly expressed in PCa and
could distinguish PCa and BPH with an AUC of 0.806,
which was consistent with the results of Bryant et al. *e
AUC of PSA combined with miRNA-149 in distinguishing

PCa from BPH was 0.96, and both sensitivity and spec-
ificity were 91%. As far as we know, this is the first study
which investigates serum miRNA-149 expression in PCa.
In recent years, circulating miRNA has been found not
only as a marker for tumor diagnosis and prognosis but
also as a potential method for personalized therapy [36].
Transrectal ultrasound-guided needle biopsy is the gold
standard for PCa diagnosis in China. With the wide ap-
plication of PSA in clinical practice, PCa diagnosis and
treatment techniques are constantly improved, and PCa
comprehensive treatment is becoming mature. With
China entering an aging society, increasing life expec-
tancy, living habits, and diet structure change, PCa in-
cidence is rising and PCa patients diagnosed are late which
leads to poorer prognosis and high mortality rate.
*erefore, early screening of PCa should be advocated for
middle-aged and elderly men. Because of simple labora-
tory conditions and limited funds, we have to admit the
fact that the sample size of the current study is small. In
future studies, we will include more patients and healthy
people to make our results more reliable.
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Figure 4: Kaplan–Meier analysis of overall survival according to high or low hsa-miR-149 expression in the TCGA database.
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Figure 5: *e relative expression of hsa-miR-149 across different pathological stages.
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5. Conclusion

High expression of serum miRNA-149 is associated with
PCa patients. Although combined PSA did not improve the
diagnostic efficacy, miRNA-149 has high specificity in the
diagnosis of PCa. miRNA-149 might be a novel marker for
early diagnosis and prognosis assessment for PCa.
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