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Abstract. - OBJECTIVE: This study aimed to Key Wordsg
investigate the effect of microRNA-605-3p (miR- MiR-6
605-3p) on cell proliferation, invasion and migra- gression.
tion in prostate cancer cells, as well as its ef-
fects on the Enhancer Zeste Homolog 2 (EZH2)
expression and the potential regulatory mecha-
nisms.

PATIENTS AND METHODS: Quantitative Re-
al Time-Polymerase Chain Reaction (QRT-PCR)
was applied to detect the miR-605-3p expression
in 52 pairs of Prostate Cancer (PCa) tissues and an
normal tissues, and to analyze the relationship
between miR-605-3p expression and PCz
logical parameters. MiR-605-3p mimic
transfected into PCa cell line PC-3 and D
achieve miR-605-3p overexpression. Then,
Counting Kit-8 (CCK-8), cell colony forma
assay and transwell invasion and migration 3
say were performed to analyze
fect on the biological functig
cer cells. Finally, the pote
downstream genes were,

p, EZ state cancer, Malignant pro-

rostate Cancc@@Ca) is one of the most com-
rs in the world, which is also
e of cancer-related deaths in
1es. In recent years, the incidence
a in China has increased rapidly year by
er the introduction of prostate-specif-
antlgen (PSA) screemng, the detection rate of
prostate cancer peaked in the early 1990s*°. At
present, approximately 85% of men with newly
diagnosed prostate cancer are confined to early
tumors®. Although the popularity of conventional
PSA screening has increased the rate of early de-
tection of prostate cancer, its benefits are still con-
troversial, mainly because there is no consensus
on whether PSA can effectively reduce prostate
cancer mortality”®. Due to the characteristics of
tumor heterogeneity in prostate cancer, exploring
new molecular markers for prostate cancer diag-
nosis and prognosis stratification, as well as new
molecular therapeutic targets have become the
main task for current researchers. Accelerating
the diagnosis, prognosis and therapeutic effects of
In additon, the re- (00 S irecton in precision
at EZH2 can counter- o0 o o
p in PCa, together they medicine®!. In addition to transcriptional factors
rogression of PCa. that have shown clinical utility in a variety of
IR-605-3p was significantly clinical settings, researchers''* are increasingly
hted with PCa stage, lymph node metas- interested in the potential effects of microRNAs
i metastasis and the poor prog- (miRNAs) as biomarkers for prostate cancer and
v it can inhibit the malignant pro- targeted therapies.

ssmn of PCa In addition, the study showed . . . .
miR-605-3p may inhibit the proliferation, in- MicroRNAs (miRNAs) are non-coding sin-
2 and migration ability of PCa by regulat- gle-stranded RNA molecules of approximately

18-22 nucleotides in length that serve primar-

RESULTS: We fou
sion in PCa was
normal tissues.
expression had

pression was remarkably in-
ich was negatively correlated
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ily as post-transcriptional gene regulators'*'.

MiRNAs could bind to the 3’ untranslated re-
gion (UTR) of the target mRNA, or incomplete
bind to the 5’-UTR or coding sequence, there-
by altering their stability'. Thus, miRNAs can
directly target mRNA degradation in a fully
complementary manner, or induce translational
inhibition by incomplete binding'’. Some indi-
vidual miRNAs have been shown to be tumor
suppressor genes or oncogenes, depending on
their regulated downstream targets, which make
them more potentially useful'®. MiR-605-3p is a
non-coding short-stranded RNA expressed on
human chromosome 10. It has been shown to be
abnormally expressed in many tumor tissues,
indicating that the interference of miR-605-3p
is closely related to tumors. MiR-605-3p per-
forms different functions for different tumors,
and some scholars'” have reported that it can in-
hibit bladder cancer. Therefore, the focus and
difficulty in the miRNA research work have
been to discover and clarify the target genes
regulated by miRNAs and the signaling path-
ways involved.

Enhancer of zeste homolog 2 (EZH?2) is aga
ber of the PeG (Polycomb group genes
and is closely related to embryonic develof
cell differentiation, self-renewal of cancer

genomic hybridization (CG
may be genes associated v
tastasis in this chromoso
a catalytic subunit of
complex 2), which
ly conserved SET

D repressive
) with a high-

and development of a
igh expression can pro-

Jplored the role of miR-605-3p and EZH2
; and described the possible role
iR-605-3p and EZH2 in the development of
ostate cancer separately. Besides, we explained
olecular regulation mechanism of miR-605-
e action of EZH2, which may bring new

ideas for the diagnosis and treatment of
cancer.

Patients and Me

Patients and PCa Sam
Tumor tissues and
of 52 patients aged 4

therapy before
staging criteig

ed PCa cell lines (PC-3,
145) and one normal human

540 medium as well as fetal bovine se-
fim (FBS; Gibco, Grand Island, NY, USA) used
for cell culture were purchased from Life Tech-
nologies (Gaithersburg, MD, USA). Cells were
cultured in a 37°C, 5% CO?2 incubator.

Cell Transfection

The negative control (NC) and the miR-605-3p
overexpression sequence (miR-605-3p mimics)
were constructed by the Jima Company (Shang-
hai, China). Cells were plated in 6-well plates and
grown to a cell density of 70%, then transfection
was performed using Lipofectamine 2000 (Invi-
trogen, Carlsbad, CA, USA) according to the in-
structions. Cells were collected for quantitative
Real Time-Polymerase Chain Reaction (qRT-
PCR) analysis or other functional analysis after
48 hours.

Cell Proliferation Assays

The cells after 48 h of transfection were har-
vested and plated into 96-well plates at 2000 cells
per well. After culturing for 24 h, 48 h, 72 h and
96 h, the cells were added with Cell Counting
Kit-8 (CCK-8; Dojindo Laboratories, Kumamoto,
Japan) reagent and incubated for 2 hours. Then,
the optical density (OD) value of each well was
measured using the microplate reader at 490 nm.
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Colony Formation Assay

After the cell density reached 70-80%, a single
cell suspension was prepared by digesting with
0.25% trypsin. Subsequently, the cell suspension
was repeatedly blown with a pipette tip to more
than 95% of the cells to form a single cell, and
the number of viable cells was counted by the
cell counting plate after trypan blue staining. 100
cells were plated in a 6-well plate with 2 ml of
complete medium. Three parallel samples were
set for each concentration, and the medium was
changed every other day. Cells were cultured in a
37°C, 5% CO 2 incubator for 7 days to calculate
the colony formation rate.

Transwell Cell Migration
and Invasion Assays
After transfection for 48 hours, the cells were
resuspended in a serum-free medium. After cell
counting, the diluted cell density was adjusted
to 2.0x10°%/mL, and the transwell chamber con-
taining Matrigel and no Matrigel was placed in a
24-well plate. 200 pL of the cell suspension was
added to the upper chamber, and 500 pL of a me-
dium was added to the lower chamber. Afjs
hours, the chamber was removed, fixed
paraformaldehyde for 30 minutes, stained
the crystal violet for 15 minutes and then w3
with Phosphate-Buffered Saline (PBS;

e [ to remove
repurify the RNA. RNA
performed accord-

aKaRa, Otsu, Shiga, Japan) kit instruc-
StepOne Plus Real Time-PCR
em (Applied Biosystems, Foster City, CA,
8A). Primers were listed below. MiR-605-3p: f:
AAGGCACUAUGAGAUUUAGA-3’;  Ué:
GCAAGGATGACACGCAAATTC-3”;

r:
B-actin: f: 5>-CCTGGCACCCAG
5’-GCTGATCCACATCTGCTG
Each sample was subjected
repeated experiment and the P
twice. Bio-Rad PCR instr
alyze and process the da
(Hercules, CA, USA).
were used as interna

ataway, NJ, USA).

sulphate-polyacrylamide
(SDS-PAGE) electropho-
ed to separate proteins, then

USA). After blocking overnight in
onfat milk, the membranes were incubated with
the primary antibodies and secondary antibod-
ies separately. Proteins bands were detected by
electrochemiluminescence (ECL; Thermo Fisher
Scientific, Waltham, MA, USA), while the image
was semi-quantitatively analyzed by alpha SP im-
age analysis software.

Statistics Analysis

Statistical analysis was performed using Statis-
tical Product and Service Solutions (SPSS) 22. 0
software (IBM, Armonk, NY, USA). The > test
and the exact probability Fisher test as well as
COX regression analysis were performed respec-
tively for the univariate analysis or the multivari-
ate analysis. The Kaplan-Meier method was used
for patient survival analysis. Data were expressed
as mean + standard deviation (x+s), and p<0.05
was considered statistically significant.

Results
MiR-605-3p Was Lowly Expressed in PCa
MiR-605-3p expressions in PCa tissues as well

as cell lines were verified by qRT-PCR, which re-
vealed that miR-605-3p was markedly decreased
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in PCa tissues than that of the adjacent tumor-free
tissues (Figure 1A and 1B). In addition, miR-
605-3p was significantly decreased in PCa cell
lines, especially in PC-3 and DU145 cells, where
the difference in expression levels was the most
marked, so we chose these two strains for further
analysis (Figure 1B).

MiR-605-3p Expression Was Associat-
ed with Clinical Stage, Lymph Node and
Distance Metastasis in PCa Patients
According to the level of miR-605-3p in 52
pairs of PCa tissues and adjacent tissues, patients
were divided into 2 different groups: the high
miR-605-3p expression group and low miR-605-
3p expression group. The relationship between
miR-605-3p expression and the age, sex and
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ure 1. MiR-605-3p is under-expressed in prostate cancer tissues and cell lines. A-B, qRT-PCR detection of differential
ssion of miR-605-3p in prostate cancer tissues and adjacent non-tumor tissues. C, qRT-PCR detection of miR-605-3p
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Table I. Association of miR-605-3p expression with clinicopathologic characteristics of prostate cancer.

Parameters expression Number of cases

miR-605-3p

High (%) Low (%)

Age (years)
<60 20
>60 32
Gender
Male 25
Female 27
T stage
T1-T2 31
T3-T4 21
Lymph node metastasis
No 33
Yes 19
Distance metastasis
No 38
Yes 14

MiR-605-3p Overexpression Attenuated
Cell Proliferation, Migration and Invasion
To better understand the role of miR-605gd0 4

sion by qRT-PCR (Figure 2A). It was found
the proliferation rate of cells in the miR-60:
overexpression group was markedl

2B and 2C). In addition,
migration assay to 1nves
605-3p on PCa cell
results showed that
PCa cells in the

in PCa tissue and cell line
T- PC The results displayed

ificantly higher when com-
e WPMY-1 cell line (Figure
we observed a negative correla-

MiR-605-3p Expression

xplore the way in which miR-605-
inhibited the malignant progression of prostate
overexpressed both EZH2 and miR-
5-3p in the cell lines of PCa to explore their role
in PCa. The transfection efficiency of EZH2 was
examined by qRT-PCR and Western blot (Figure
4A and 4B). Further experiments including cell
colony formation assay and transwell migration
invasion assay showed that EZH2 can counteract
the proliferation, invasion and metastasis of miR-
605-3p in PCa cells (Figure 4C and 4D), suggest-
ing that EZH2 modulated miR-605-3p expression
in human PCa cells

Discussion

Prostate cancer is one of the most common
male malignancies, which has caused widespread
concern in the world today, yet there is no clear
evidence in the epidemiology of its exact predis-
posing factors'>. At present, the initial cell popu-
lation of malignant tumors is called cancer stem
cells (CSCs). In prostate cancer research, prostate
cancer stem cells are still a hot spot in the world?®.
Genetic polymorphism also plays a very import-
ant part. Although there have been a lot of re-
searches on the mechanism of prostate cancer, the
specific mechanism remains unclear. This may be
because the malignant tumors are often accompa-
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Figure 3. EZH2 is highly expressg nd cell lines. A, qRT-PCR detection of differential expression
of EZH2 in prostate cancer tissug s. B, qRT-PCR detection of EZH2 expression levels in pros-
tate cancer cell lines. C, MiR-64 iy e
tissues. D, qRT-PCR confirme§ after transfection of miR-605-3p mimics in PC-3 and DU145 cell

lines. Data are shown as

the diet structure of older men has also changed,
stasis and invasion of which has prolonged the life span. It is reported®
caused by the de- that the incidence of human malignant tumors is
ent membrane closely related to the growth of life expectancy,
related to the while the incidence of prostate cancer is gradu-
ional adhesion of normal ep- ally increasing with age. Early diagnosis of pros-
loss of the basement tate cancer still relies on molecular immunology

asal cell layer and lu- and imaging examination, but clinically, prostate
1Is to lose the function cancer has not been effectively treated, especially

, which may cause tumor hormone-resistant prostate cancer (CRPC) is still
ration®’. Other studies have an important factor threatening the life of pros-
that the ocCurrence of prostate cancer is tate cancer patients’®¥. Therefore, finding new
ponmental and dietary changes. molecular targets for prostate cancer is necessary

important role of the environment in the oc- to guide clinical practice.
rence and development of malignant tumors MicroRNAs are a class of tiny molecules that
cen gradually recognized by people. With function to regulate genes and do not encode pro-

ovement of living standards of residents, teins. They mainly bind to the 3’-UTR of their
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target genes through complementary pairing
principles, leading to the degradation of genes or
inhibition of their transcriptional expression'*'.
Literature has shown that miRNAs are associated
with the occurrence and development of various
tumors. MiRNAs play a role as oncogenes or tu-
mor suppressor genes't. A class of miRNAs is an
oncogene in a certain tumor, and is often located
in the deletion region or down-regulation of chro-
mosome fragments in the genome, and plays an
oncogene-like effect in such cells'*!5. Deletion of
this type of miRNA results in overexpression of
its target tumor gene, producing the same effect
as tumor gene amplification or activation'. The
main target gene of another type of miRNA is a
tumor suppressor gene, which is often located in
the amplified region or expression of the chromo-
some fragment in the genome, and plays a tumor
suppressor-like role*'®. Overexpression of this
type of miRNA down-regulates the target gene,
which is manifested by a decrease in the expres-
sion level of the oncogene protein, preventing the
malignant transformation of the cell. There are
multiple target genes for each miRNA in the cell

Whlle each target gene may interact with m

which regulates various genes after transch
and affects tumor development'®. Although

MiR-605-3p acts to inhibit tu
in many physiological and g
17,

miR-605-3p function i
progression of PCa, w,

iR-605-3p may
in PCa. Besides, found that the
in tumor tissues was signifi-

negative correlation
-605-3p. The above re-
PCacell lines. To further

tion of PCa, we constructed a miR-605-3p
odel and performed CCK-8, cell
Pny formation experiments, as well as invasion
d migration experiments, which indicated that
005-3p can inhibit PCa proliferation as well

as 1ggpion and migration of PCa; however, its

In the current study, we found that
was markedly down-regulated in p

prostate cancer.
Next, we sought for the targCy
605-3p. The eukaryotic g

various conditions,
the survival of bio
stresses'>'%. Res

3233 suggests

pecific siRNAs have the potential to modu-
target gene geges and are likely to play a role
cleavage. To clarify the bi-
miRNA, we need to further
gene. Bioinformatics analy-
1R-605-3p inhibited the effect
ng on the 3’-UTR region of EZH2;
gaanwhile, if there was a mutation in the 3’-UTR
inhibition effect would be greatly re-
e expression disorder of EZH2 is close-
y related to the occurrence and development of
a variety of epithelial-derived and hematological
tumors, and its high expression can promote the
infiltration and metastasis of cancer cells. There-
fore, we studied the relationship between EZH2
and prostate cancer’*??, It was found that EZH2
can promote the malignant progression of tumor
cells in prostate cancer cells.

To study the effect and interaction of miR-605-
3p and EZH2 on the development of PCa, we fur-
ther verified that miR-605-3p mimics significantly
down-regulated the mRNA and protein expres-
sions of EZH2. Subsequently, we used a recovery
experiment to verify that EZH2 can counteract the
ability of miR-605-3p to proliferate, invade and mi-
grate in PCa cells. These above findings suggested
that there may be a feedback regulation loop: EZH2
can reverse the biological effects of miR-605-3p in
PCa cells, thereby jointly affecting the malignant
progression of prostate cancer.

Conclusions

MiR-605-3p was significantly associated
with PCa stage, lymph node metastasis and dis-
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tant metastasis and poor prognosis, meanwhile
it inhibited the malignant progression of PCa.
In addition, miR-605-3p may inhibit PCa pro-
liferation, invasion and migration by regulating
EZH2.
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