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Original Article on Urinary Biomarkers of Urological Malignancies

MiR-30b-3p and miR-126-3p of urinary extracellular vesicles could
be new biomarkers for prostate cancer
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Background: Extracellular vesicles (EVs) including exosomes are present in blood, urine, and saliva and
contain proteins, microRNAs, and messenger RNAs. We investigated microRINAs in urinary EVs to discover
new biomarkers of prostate cancer (PCa).

Methods: We isolated EVs from urine obtained following digital rectal examination (DRE) of 14 men with
elevated levels of serum prostate-specific antigen (PSA) [negative biopsy (n=4) and PCa with Gleason scores
of 6 (n=3), 7 (n=3), and 8-9 (n=4)]. MicroRNAs extracted from EVs were analyzed by microRNA microarray.
Results: MicroRNAs miR-30b-3p and miR-126-3p were identified as being overexpressed in urinary EVs
of the PCa patients versus the biopsy-negative men, but no microRINAs were associated with the Gleason
score. In the independent cohort as well, these two microRNAs were overexpressed in urinary EVs from the
PCa patients versus the negative-biopsy men. Logistic regression analysis adjusted by age and PSA showed
that these two microRNAs were significantly associated with the prediction of PCa in biopsy specimens.
Sensitivity and specificity of miR-30b-3p and miR-126-3p for the prediction of PCa were 46.4% and
88.0% and 60.7% and 80.0%, respectively, which were better than those of serum PSA (53.5% and 64.0%,
respectively).

Conclusions: MiR-30b-3p and miR-126-3p in urinary EVs could be potential biomarkers of PCa.
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Introduction rectal examination (DRE) can result in the performance
of a prostate needle biopsy to diagnose potential PCa.

Prostate cancer (PCa) is the most common malignancy in However, the lack of specificity and sensitivity of PSA can

clderly men in the United States, comprising 20% of all result in unnecessary prostate biopsies; thus, new biomarkers

newly diagnosed male cancers in 2019 (1). An elevated level for PCa need to be discovered. Urine is a non-invasively

of prostate-specific antigen (PSA) and/or an abnormal digital and easily collected source of potential new biomarkers,
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of which urinary markers of PCa such as PCA3 and the
TMPRSS2-fusion gene have already been reported (2-6).
In addition, urine collected following prostate massage can
contain extracellular vesicles (EVs) secreted from PCa cells
(7,8). EVs, including exosomes and microvesicles, are small
vesicles secreted from various types of cells and are present in
blood, urine, ascites, and saliva (9,10). EVs contain proteins,
microRNAs (miRNAs), and messenger RNAs (mRNAs)
and have an important role in intercellular communications
between several different cell types. By communicating with
other cells to induce angiogenesis and cancer progression,
EVs originating from cancer cells promote the progression
of cancer (11). Because proteins, miRNAs, and mRNAs in
EVs may be indicators of the originating PCa cells, EVs
could be potential sources from which new biomarkers for
PCa can be discovered. Recently, proteins, mRNAs, and
miRNAs in urinary EVs were reported as biomarkers of
PCa (12-14). In the present study, EVs collected from post-
DRE urine were analyzed by miRINA microarray, and we
identified miRNAs that could be potential new biomarkers
of PCa. We present the following article in accordance with
the STARD 2015 reporting checklist (available at http://
dx.doi.org/10.21037/tau-20-421).

Methods
Urine and serum samples

Urine and serum samples were collected from patients
with moderately elevated serum PSA (4.0-25.0 ng/mL)
examined at Osaka University Hospital between 2012 and
2017. All subjects gave their informed consent for inclusion
before participating in this study, which was conducted in
accordance with the Declaration of Helsinki. The study
protocol was approved by the Osaka University Hospital
Institutional Review Board (approval no. 13397-14).
Serum and first-voided urine samples collected after DRE
were initially stored at 4 °C for no more than 6 h before
aliquoting and transferring them to storage at -80 °C until
analysis. All patients also underwent transrectal ultrasound-

guided biopsy.

EVs preparation and extraction of miRNA and mRNA of
urinary EVs

Differential centrifugation was used to isolate EVs from
38.5 mL of the voided urine samples and 500 pL. of serum
samples. Cells were initially removed from the urine samples
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by centrifugation at 2,000 xg for 30 min, following which
the supernatant was centrifuged at 17,000 xg for 30 min to
remove debris and salts. After further ultracentrifugation of
the supernatant at 130,000 xg for 90 min and washing with
PBS, the pellets underwent additional ultracentrifugation
at 130,000 xg for 90 min. The final obtained pellet was
resuspended in 250 pLL PBS and then stored at -80 °C for
subsequent use. Patients’ sera were centrifuged at 300 xg
for 10 min to remove remaining cells and cell debris. After
further ultracentrifugation of the supernatant at 150,000 xg
for 70 min and washing with PBS, the pellets underwent
additional ultracentrifugation at 150,000 xg for 70 min.
The final obtained pellet was resuspended in 100 pL. PBS
and then stored at -80 °C for subsequent use. MiRNA and
mRNA were isolated with a miRNeasy Mini Kit (Qiagen,
Venlo, Netherlands), Clean-up Kit (Qiagen), and RNA
MS2 (Roche Diagnostics, Mannheim, Germany) according
to the manufacturers’ protocols.

Western blotting

The identity of urinary EVs was previously confirmed
by the presence of the specific surface proteins CD9 and
CD63 (15). Briefly, sodium dodecyl sulfate-polyacrylamide
gel electrophoresis was used to separate 20 pL per well
of original urine and urinary EVs. A semidry transfer
system (Thermo Fisher Scientific, Waltham, MA, USA)
was then used to transfer the gels to a polyvinylidene
difluoride (PVDEF: Thermo Fisher Scientific) membrane.
The membranes were first probed with specific antibodies
as indicated, followed by incubation with horseradish
peroxidase-conjugated antibody against mouse
immunoglobulin (1:1,000, Cell Signaling Technology,
Beverly, MA, USA) and detection with enhanced
chemiluminescence Western blotting detection reagents
(Nacalai Tesque, Kyoto, Japan) using a ChemiDoc XRS Plus
system (BIO-RAD) as the chemiluminescence detector. The
antibodies used for immunological analysis in the present
study were CD9 (1:1,000, 12A12, Shionogi, Osaka, Japan)
and CD63 (1:1,000, ab59479, Abcam, Cambridge, UK).

Transmission electron microscopy

Ten-microgram samples of EVs were adsorbed onto a
formvar/carbon-coated nickel grid for 1 h. The EVs were
fixed with 2% paraformaldehyde and reacted with the
anti-CD9 antibody. The immunoreactive EVs were then
visualized with the anti-mouse IgG antibody preabsorbed
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with 20-nm gold particles. After negative staining with
2% aqueous uranyl acetate for 15 min, the samples were
observed with a JEM-1400Plus transmission electron
microscope (JEOL Ltd., Tokyo, Japan).

Microarray analysis of miRNAs from EVs

Microarray analysis for miRINAs of EVs was performed with
EVs isolated from urine obtained after DRE from 14 men
with elevated PSA [negative (n=4) and PCa of Gleason score
(GS) 6 (n=3), GS 7 (n=3), and GS 8-9 (n=4)] on miRNA
microarray 2.0 (Affymetrix, Santa Clara, CA, USA). An
Affymetrix Gene Chip Scanner 3000 was used to scan the
arrays, after which GeneSpring GX software (Agilent, Santa
Clara, CA, USA) was used to process the scanned data.

Real-time polymerase chain reaction (RT-PCR)

Quantitative RT-PCR was performed to measure the
expression of the miRNAs and mRNA, which were eluted
from urinary EVs in 14 pL and 30 pL. RNAase-free water,
respectively. We used 3.75 pL. of miRNA to synthesize 100 pL.
c¢DNA with a Mir-X miRNA First-Strand Synthesis Kit
(Clontech, Mountain View, CA, USA) and 6 pL of mRNA
to synthesize 400 pL. cDNA with a Prime Script RT Reagent
Kit (Clontech), according to the manufacturer’s instructions.
MiRNA mapping was accomplished with miRBase 21.
For RT-PCR of miRNA, a 20-pL reaction volume was
prepared by mixing 1.6 pL ¢cDNA, 10 pL. SsoAdvanced
Universal SYBR Green Supermix (BIO-RAD), 0.5 pL
forward primer (10 pM), 0.5 pL reverse primer (10 pM),
and 7.4 pL dH,0O. Thermal cycling parameters were as
follows: an initial step at 98 °C for 1 min followed by 40
cycles at 95 °C for 5 s and then 40 cycles at 66 °C for 15 s.
The dissociation curves and melting temperatures were
recorded. For RT-PCR of mRNA, a 20-pL reaction volume
was prepared by mixing 2.0 pL. ¢cDNA, 10 pL SsoAdvanced
Universal SYBR Green Supermix (BIO-RAD), 0.7 pL
forward primer (10 pM), 0.7 pL reverse primer (10 pM), and
6.6 uL. dH,0. Thermal cycling parameters were as follows:
an initial step at 98 °C for 3 min, followed by 40 cycles
at 95 °C for 15 s and 40 cycles at 60 °C for 30 s, with the
dissociation curves and melting temperatures also recorded.
Thermal Cycler CFX Connect (BIO-RAD) was used to
perform the RT-PCR. To normalize miRINA expression
in the urinary EVs, KLK3 in urinary EVs was used as the
reference gene because KLK3 expression is specific to
prostate tissue. The following oligonucleotides were used
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for RT-PCR analysis of KLK3 expression: KLK3 forward
primer, 5'-CAGTCTGCGGCGGTGTT-3'; KLK3 reverse
primer, 5'-GCAAGATCACGCTTTTGTTCCT-3". PCR
reactions were carried out in triplicate for each sample, and
levels of miRNA expression in urinary EVs were calculated
on the basis of the standard curve. The level of miRNA
expression in serum EVs were calculated employing the
comparative Ct method.

Statistical analysis

Patient characteristics were compared using the y’ test and
Mann-Whitney U test, which was also used for univariate
analysis. Multiple regression analysis was used to assess the
relative contributions of the factors of age and serum PSA
and the candidate miRNAs in EVs. Logistic regression
analysis was used to identify significant predictors of PCa.
A P value <0.05 was considered to indicate statistically
significant differences. Youden’s index was used to
determine the optical cutoff value for each miRNA from
the receiver-operator characteristics (ROC) curve, and the
sensitivity and specificity to detect PCa with each miRNNA
were calculated according to each optical cutoff value. All
statistical analyses were performed with JMP® Pro 13.0.0
(SAS Institute Inc, NC, USA).

The full study protocol can be accessed by contacting the
corresponding author.

Results
EVs from buman urine

EVs were extracted by differential centrifugation from 38.5-
mL samples of voided urine obtained following DRE and
confirmed by Western blotting with the well-defined EV
markers CD9 and CD63 (Figure 1A4). Analysis by electron
microscopy of EVs obtained from human urine following
DRE showed rounded membrane-bound vesicles of <200 nm
in size with CD9 expressed on their surface (Figure 1B).

Microarray analysis

Patient characteristics related to the samples used in the
microarray analysis are shown in Table 1. Microarray
analysis showed that 19 miRNAs were significantly elevated
in patients with PCa compared to patients with negative
results (fold change >1.5, P<0.05, Table 2). After division of
the patients into two groups [high-risk PCa group (GS 7-8)
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Figure 1 Extracellular vesicles (EVs) isolated from urine. (A)
Western blotting shows the expression of specific proteins (CD9
and CD63) in urinary extracellular vesicles (EVs); (B) electron
microscopy shows urinary EVs immunolabeled with anti-CD9

antibody conjugated by 20-nm protein gold nanoparticles.
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and low-risk PCa or negative group (GS 6 and negative)],
no miRNAs were significantly elevated in the high-risk PCa
group (fold change >1.5 and P<0.05).

Verification of biomarker candidates by RT-PCR

From the 19 identified miRNAs, we chose two (miR-30b-
3p and miR-126-3p) as the candidate miRNAs because the
other miRNAs could not be accurately measured in urinary
EVs by RT-PCR due to multiple peaks in the dissociation
curve. For verification as the independent cohort, 53
urine samples collected following DRE [25 samples from
men with negative biopsy and 28 from men with PCa
(6 men with GS 3+3, 12 with GS 3+4, 6 with GS 4+3, and
4 with GS 4+4)] were used (1able 3). Age, serum PSA, and
clinical T stage were not significantly different between the
negative and PCa patient groups (1zble 3). miR-30b-3p and
miR-126-3p were both significantly increased in the urinary
EVs of men with PCa compared with those with a negative
biopsy (P=0.0422 and 0.0405, respectively; Figure 2).
We divided the PCa patients into two groups (those with
GS 3+3/3+4 as the low-risk group and GS 4+3/4+4 as the
high-risk group). Neither miR-30b-3p nor miR-126-3p
was associated with either risk group (P for trend =0.102,
0.107, respectively; Figure 3). Analysis of the ROC curve
showed the area under the curve (AUC) for the prediction
of PCa by miR-30b-3p and miR-126-3p to be 0.663 [95%

Table 1 Patient characteristics related to samples obtained for miRNA microarray analysis

Characteristics Negative (N=4)

GS 6 (N=3)

GS 7 (N=3) GS 8 (N=4)

Age, years (range) 64.5 (54-80)

PSA, mg/mL (range) 6.64 (4.24-11.21)
cT stage T1c: 2

T2a: 2

GS

63 (60-74)
5.39 (5.27-6.93)

71 (63-74) 76 (54-83)

10.0 (56.1-11.45) 12.93 (5.9-22.28)

Tic: 2 T1c: 0 T1c: 0
T2a: 1 T2a: 2 T2a: 2
T2b: 0 T2b: 0

T2c: 1 T2c: 0

<T3:0 <T3:2

3+3 4+3 <4+4

GS, Gleason score; PSA, prostate-specific antigen.
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Table 2 Values of 19 miRINAs significantly elevated in patients with
prostate cancer versus patients with negative results (fold change

>1.5, P<0.05)

Elevated miRNAs Fold change P value
miR-4271 2.217 0.008
miR-486-5p 1.860 0.010
miR-363-5p 1.857 0.042
miR-196b-3p 1.835 0.031
miR-30b-3p 1.789 0.021
miR-1257 1.742 0.006
miR-574-5p 1.724 0.012
miR-936 1.724 0.028
miR-126-3p 1.676 0.033
miR-761 1.676 0.010
miR-1972 1.656 0.048
miR-675-5p 1.625 0.023
miR-2277 1.615 0.001
miR-409-3p 1.597 0.006
miR-519¢-5p 1.523 0.030
miR-3117-3p 1.511 0.020
miR-4279 1.509 0.010
miR-595 1.503 0.044
miR-1253 1.502 0.015

Table 3 Characteristics of patients in the verification cohort

Matsuzaki et al. MiR-30b-3p and miR-126-3p for PCa

confidence interval (CI): 0.0114-0.805, P=0.0411] and 0.664
(95% CI: 0.0163-5.39, P=0.0477), respectively, whereas the
AUC value was 0.525 (95% CI: -0.104-0.155, P=0.725)
for prediction by serum PSA (Figure 4). The sensitivity
and specificity of miR-30b-3p and miR-126-3p at the best
cutoff values were 46.4% and 88.0% and 60.7% and 80.0%,
respectively, and were better than those of serum PSA
(53.5% and 64.0%, respectively). We also performed ROC
curve analysis with the combination of miR-30b-3p and
miR-126-3p. The AUC for the prediction of this model was
0.6657, but it was not significantly different from the model
using only miR-30b-3p or miR-126-3p in urinary EVs
(P=0.9827 and 0.9912, respectively).

Finally, univariate logistic regression analysis showed
both miR-30b-3p and miR-126-3p in EVs to be associated
with the presence of PCa. After adjustment for age and
serum PSA, the multivariate logistic regression analysis
showed miR-30b-3p and miR-126-3p in urinary EVs to be
significant predictors of the presence of PCa (Tuble 4). In
addition, we investigated miR-30b-3p and miR-126-3p in
serum EVs from 12 men with elevated PSA [negative (n=6]
and PCa (n=6)]. There was no significant difference of miR-
30b-3p and miR-126-3p in serum EVs between these two
groups (Figure S1).

Discussion

PSA is hampered by its lack of specificity, and thus the

Characteristics Negative (N=25) Pea P value (negative vs. PCa)
Low risk (N=18) High risk (N=10)

Age, years (range) 68 (35-81) 70 (48-82) 71 (68-76) 0.569
PSA, mg/mL (range) 7.37 (4.4-19.79) 7.30 (4.12-18.2) 8.53 (4.11-18.83) 0.731
cT stage 0.200

Tic 10 3 1

T2a 12 9 6

T2b 0 0 1

T2c 1 2 1

T3a 2 4 1
Gleason score GS 3+3: 6 GS 4+3: 6

GS 3+4: 12 GS 4+4: 4

PCa, prostate cancer; PSA, prostate-specific antigen; GS, Gleason score.

© Translational Andrology and Urology. All rights reserved.

Transl Androl Urol 2021;10(4):1918-1927 | http://dx.doi.org/10.21037/tau-20-421


https://cdn.amegroups.cn/static/public/TAU-2020-UBUM-01-Supplementary.pdf

Translational Andrology and Urology, Vol 10, No 4 April 2021 1923

A miR-30b-3p B miR-126-3p
15 4 * 3. B
T 1 T 1
|
5 5
@ 10 a® 2 5]
o o
Q o
3 L4 ] 3
2 2
8 51 8 14
[0} [0}
o o
TP
0- 0
Negative PCa Negative PCa

Figure 2 Relative levels of miR-30b-3p and miR-126-3p expression between the Negative group and PCa group. *P<0.05.
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Figure 4 Receiver-operator characteristic (ROC) curve for the detection of prostate cancer by miR-30b-3p and miR-126-3p in urinary

extracellular vesicles and by serum prostate-specific antigen level.
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Table 4 Logistic regression analysis of variables associated with the presence of PCa

Multivariate
Univariate
Variable Model 1 Model 2
Odds ratio 95% ClI P value Odds ratio 95% ClI P value Odds ratio 95% ClI P value

Age 1.019 0.958-1.089 0.549 1.014 0.951-1.085 0.665 1.015 0.953-1.087 0.637
Serum PSA 1.430 0.193-1.168 0.726 1.421 0.166-12.878 0.746 1.465 0.179-12.907 0.721
Urinary EVs

miR-30b-3p 27.169 1.122-3,312.246 0.041 26.520 1.0699-3,207.618 0.044

miR-126-3p  321.878 1.044-1.377x10° 0.047 299.721 1.002-1.329x10°  0.049

PCa, prostate cancer; Cl, confidence interval; PSA, prostate-specific antigen; EVs, extracellular vesicles.

discovery of new biomarkers for PCa are needed. In the
present study, we studied urinary EVs in the discovery
cohort, and identified 19 miRNAs in urinary EVs as
candidate biomarkers of PCa. Furthermore, we analyzed
urinary EVs in the independent cohort, and demonstrated
that miR-30b-3p and miR-126-3p significantly elevated
in patients with PCa compared to patients with negative
results. Although neither miR-30b-3p nor miR-126-3p was
associated with GS, the ROC analysis showed that the AUC
for the prediction of PCa by miR-30b-3p and miR-126-
3p were 0.663 and 0.664 respectively, which were better
than that of PSA (AUC =0.525). These results showed that
these miRNAs in urinary EVs could be new and better non-
invasive biomarkers of PCa.

EVs are released from almost all types of cells into
various bodily fluids, and cancer-specific EVs in bodily
fluids could be a new biomarker. Urine is the promising
source of biomarker discovery for the PCa. Because urine
can be collected non-invasively and easily, and urine
obtained after DRE includes abundant EVs derived from
the prostate gland, urinary EVs after DRE could be an
easily obtainable and specific biomarker for PCa. There was
no difference of miR-30b-3p and miR-126-3p in serum EVs
from the patients with or without PCa. Since EVs from
many types of normal cells exist in the blood, the difference
in the EV from the prostate might have been masked.

In the urinary EVs of the present study, we identified
miR-30b-3p and miR-126-3p to be significant predictors of
PCa in men with elevated PSA. Although neither miR-30b-
3p nor miR-126-3p was associated with GS, the diagnostic
performance of these miRINAs for PCa was better than that
of serum PSA. MiR-30b-3p was reported to be a tumor
suppressor in PCa (16). Kumar er 4l. reported that mir-
30b-3p was downregulated in primary PCa and metastatic
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castration resistant PCa. They also showed that miR-30b-
3p was positive regulator of androgen receptor signaling
in PCa, and inhibition of miR-30b-3p enhanced the
expression of androgen receptor and androgen-independent
cell growth. MiR-126-3p was also reported to be a tumor
suppressor in PCa (17). Hua et 4l. reported that miR-126
expression was significantly downregulated in PCa tissues
and cell lines. They also showed that miR-126 inhibited
PCa cell proliferation and metastasis, and reversed the
epithelial-mesenchymal transition process in PCa (17).

There are only a few studies on miRINA in urinary EVs
of PCa (14,18-23). Samsonov et 4l. first reported that miR-
574, miR-141, and miR-21 expressions in urinary EVs
were elevated in patients with PCa compared to healthy
controls (14). ROC curve analysis of these miRNAs showed
that the AUC:s for the detection of PCa were 0.85, 0.86, and
0.65, respectively. However, the control group comprised
healthy donors with a serum PSA below 4 ng/mL, and a
comparison with serum PSA level was not carried out. Since
then, some studies have reported the elevation of miRNAs
such as miR-204, miR-21, miR-375, miR-145, and miR-
2909, whereas others reported decreases in miRNAs such
as miR-19b, miR-375, and miR-196a-5p in urinary EVs of
PCa patients (18-23). However, in these reports the control
group was healthy volunteer with normal serum PSA, or
the cancer group included the patients with extremely
elevated serum PSA (>100 ng/mL), or miRNAs were
measured in only a single cohort and not verified in the
independent cohort. To our knowledge this was the first
report to identify miRNAs in urinary EVs among men with
moderately elevated serum PSA (4.0-25.0 ng/mL) in the
discovery cohort and verify in the independent cohort.

In our microarray analysis, we identified 19 miRNAs
overexpressed in PCa patients compared to men with
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negative biopsy. However only two miRNAs were
accurately measured in urinary EVs by RT-PCR. Some
miRNAs could be measured only in cell-line lysate but not
in human urinary EVs. One reason might be due to distinct
isoforms (isomiRs), which were reported to be variations
with respect to the reference miRNA sequence usually
located at the 3’ end (24). A single miRINA hairpin arm has
been shown to give rise to multiple isomiRs that are now
referred to as mature miRNA transcripts and that can differ
in length and sequence composition (25). The amounts of
miRNAs including isomiRs were quantified in microarray
experiments, but in RT-PCR experiments, the product
derived from some isomiRs might result in multiple peaks
in the dissociation curve and prevent accurate measurement.

There is also a study of the measurement of mRNA in
urinary EVs by a commercially available test (ExoDx™).
McKiernan et al. reported that a urinary 3-gene expression
(PCA3, ERG, and SPDEF) assay predicted the presence
of high-grade (GS >7) PCa in men >50 years of age with
a PSA of 2-20 ng/mL (13). The AUC was 0.73 compared
with that for PSA of 0.63. Recently, the result of ExoDx™
test in clinical setting was reported (26). Tutrone et al.
conducted a prospective, randomised, blinded, two-armed
clinical study among men aged >50 with PSA 2-10 ng/mL.
Overall 68% of urologists decided to perform or differ
prostate biopsies according to ExoDx™ test score. In result,
66% of high score patients had prostate biopsies, and only
26% of low score patients had prostate biopsies. ExoDx
prostate use the urine without DRE, although it is known
that DRE increases the biomarkers from the prostate in
the urine (7,8). MiR-30b-3p and miR-126-3p might be
detected in the urine without DRE in patients with PCa.
Furthermore, the combination of microRNAs and PCA3,
ERG and SPDEF might improve the detection of PCa.
Further studied should be warranted.

There are several limitations in this study. First, it is
a pilot study with a small sample size. Additional large-
scale and multi-institutional studies should be performed
to confirm our findings. Second, neither miR-30b-3p
nor miR-126-3p was associated with GS. However, the
diagnostic performance of these miRNAs for PCa was
better than that of serum PSA. These miRNAs in urinary
EVs could be useful to detect PCa in patients with an
elevated PSA, thus reducing unnecessary biopsy. Third, the
prognosis of PCa patients with high levels of miR-30b-3p
and miR-126-3p in urinary EVs was not investigated. The
prognostic performance of these miRNAs in urinary EVs
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should be studied in the future.

In conclusion, the present study suggested that miR-
30b-3p and miR-126-3p in urinary EVs could be potential
new biomarkers of PCa. Large-scale and multi-institutional
studies will be required to further validate the present
findings.
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Supplementary
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Figure S1 Relative levels of miR-30b-3p and miR-126-3p expression in serum EVs between the Negative group and PCa group. n.s: not

significant.
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