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Oncogenic miR-425-5p is associated with cellular migration,
proliferation and apoptosis in renal cell carcinoma
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Abstract. An increasing number of studies have demonstrated
the function of microRNAs (miRNAs) in the initiation
and development of various types of cancer. Among them,
miR-425-5p is proven to serve an important function in
several types of cancer, including gastric, cervical cancer,
and hepatocellular carcinoma. However, the function of
miR-425-5p in renal cell carcinoma (RCC) remains unclear.
In the present study, it was demonstrated that the expression
level of miR-425-5p was upregulated in RCC tissues and cell
lines compared with normal tissues and cell lines (P<0.05).
Additionally, Cell Counting kit-8 and MTT assays were
employed to assess cell viability and proliferation, whereas
wound healing and Transwell assays were employed to
examine migration and invasion. The results demonstrated
that upregulation of miR-425-5p promoted cell viability and
the invasion and migration of ACHN and 7860 cells (P<0.05).
Flow cytometric analysis confirmed that upregulation of
miR-425-5p inhibited apoptosis of ACHN and 7860 cells
(P<0.05). Downregulation of miR-425-5p inhibited the
viability and invasion and migration of ACHN and 7860 cells
(P<0.05). In the present study, upregulation of miR-425-5p
inhibited apoptosis of ACHN and 7860 cells whereas no
differences in early apoptotic rate were observed between
the inhibitor and inhibitor NC groups for 7860 and ACHN
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cells. These results indicate that miR-425-5p may act as an
oncogene in RCC.

Introduction

Renal cell carcinoma (RCC) is the most common tumor arising
in the kidney and accounts for 2-3% cases among all types of
cancer. In western countries, RCC has risen by ~2% during the
lasttwo decades (1). An epidemiology study indicated that RCC
(particularly clear cell RCC) exhibits a moderate male predi-
lection (2). Previous studies demonstrated that the occurrence,
development and prognosis of RCC are associated with specific
genes, including von Hippel-Lindau tumor suppressor (3) and
polybromo-1 (4).

MicroRNAs (miRNAs/miRs) are a class of conservative
and small non-coding RNAs, which negatively regulate the
expression level of target genes by binding to sequences in
3'-untranslated regions (5). Previous studies indicated that
miRNAs are implicated in the recurrence, development and
prognosis of various types of cancer. Several miRNAs may be
deregulated in RCC. For example, miR-15a was significantly
downregulated in RCC tissues compared with adjacent normal
tissues (6). Furthermore, Li et al (6) demonstrated that the
downregulation of miR-15a may suppress cell proliferation
and invasion by directly targeting eukaryotic initiation factor
4E during RCC progression. Additionally, miR-149-5p may act
as a tumor suppressor in cellular migration, invasion and apop-
tosis in RCC, whereas miR-142-3p may serve an oncogenic
function (7,8).

miR-425-5p is located on human chromosome 3 and is
aberrantly expressed in various types of cancer, including
gastric (9), cervical (10) and hepatocellular carcinoma (11).
Reverse transcription quantitative polymerase chain reac-
tion (RT-qPCR) analysis indicated an overexpression of
miR-425-5p in RCC tissues, thus suggesting its potential use
as a biomarker for the diagnosis of RCC (12,13). However, the
molecular mechanisms underlying the effects miR-425-5p in
RCC remain to be elucidated. In the present study, not only
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the expression of miR-425-5p was detected in RCC tissues
and cell lines but also the function of miR-425-5p was inves-
tigated in RCC cell lines in vitro.

Materials and methods

Specimens. A total of 24 paired RCC and adjacent normal
tissue specimens (5 cm distance from the tumor margin)
were obtained from the Department of Urology, Peking
University Shenzhen Hospital (Shenzen, China) between
January 2013 and December 2013. The patients that were
recruited to the study met the following main conditions:
i) Men or women with age between 18-75 and diagnosis of
renal cell carcinoma by pathology; ii) normal function of
the main organs; iii) subjects volunteered to join the study,
signed the informed consent form, had good compliance and
cooperated with the follow-up; iv) no history of other malig-
nant tumors, and serious, uncontrolled concomitant diseases
that may affect the compliance to the study or interfere with
the interpretation of the results of in the past 5 years. Patients
were excluded when participation in the study was likely to
be associated with a greater risk to the patient, and when
other severe illnesses or laboratory abnormalities that could
interfere with the interpretation of the results of the study
were apparent.

After surgery, all specimens were immersed in
RNAlater® RNA Stabilization Reagent (Qiagen GmbH,
Hilden, Germany) and stored at -80°C. All patients signed
written informed consent. The study was approved by the
Ethics Committee of Peking University Shenzhen Hospital.
The clinicopathological features of patients are presented in
Table I (14,15).

RT-qPCR. Total RNA was isolated from tissues using TRIzol
reagent (Thermo Fisher Scientific, Inc., Waltham, MA, USA),
according to the manufacturer's instructions. RNA was
purified using RNeasy Maxi kit (Qiagen GmbH). The concen-
tration of RNA was measured using a NanoDrop 2000c
spectrophotometer (Thermo Fisher Scientific, Inc.). RNA
was reverse-transcribed into cDNA using a miScriptIl RT kit
(Qiagen GmbH), according to the manufacturer's instructions.
qPCR was performed using miScript SYBR-Green PCR kit
(Qiagen GmbH) and the Roche LightCycler 480 Real-Time
PCR System (Roche Diagnostics GmbH, Mannheim,
Germany), according to the manufacturer's instructions. The
thermocycling conditions were as follows: Initial activation
step at 95°C for 15 min, followed by 40 cycles, denaturation
at 94°C for 15 sec, annealing at 55°C for 30 sec and exten-
sion at 72°C for 30 sec. U6 was used as an internal control.
Relative expression values were calculated using the 2-44¢4
method (16).

Cell culture. HK2 and RCC (ACHN, 7860, Caki-1 and
769P) cell lines were obtained from the Guangdong and
Shenzhen Key Laboratory of Male Reproductive Medicine
and Genetics (Shenzhen, China). ACHN cells were cultured
in Dulbecco's modified Eagle's medium (DMEM; Thermo
Fisher Scientific, Inc.). 786-O and 769P cells were cultured
in RPMI-1640 medium (Thermo Fisher Scientific, Inc.).
Caki-1 cells were cultured in McCoy's SA modified medium
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Table I. Clinicopathological characteristics of patients with
renal cell carcinoma.

Characteristics Patients, n
Age, years

Mean 51

Range 27-72
Sex

Male 18

Female 6
Histological type

Clear cell 20

Papillary 4
Fuhrman grade (14)

I 15

11 7

111 1

v 1
AJCC clinical stage (15)

I 15

1I 8

II+IV 1

Table II. Concentration of the miRNA mimic/inhibitors used
for transfection.

Final Lipofectamine®
Plate siRNA, ul volume, pl 2000, ul
96-well 0.5 (5 pmol) 100 0.25
24-well 1 (20 pmol) 500 1
12-well 2 (40 pmol) 1,000 2
6-well 5 (100 pmol) 2,000 5

siRNA, small interfering RNA.

(Thermo Fisher Scientific, Inc.). Cells were grown in media
supplemented with 10% fetal bovine serum (FBS; Gibco;
Thermo Fisher Scientific, Inc.), 1% glutamine and 1% anti-
biotics (100 U/ml penicillin and 100 mg/ml streptomycin;
Gibco; Thermo Fisher Scientific, Inc.) at 37° in a humidified
atmosphere containing 5% CO,.

Cell transfection. miRNA mimics may enhance the regula-
tion of endogenous miRNAs, whereas miRNA inhibitors
inhibit the function of miRNA (17). The number of cells
(5x10°-1x109 cells/well) depended on the volume of the plate.
Transfection using miR-425-5p mimic and miR-425-5p
inhibitor may upregulate and downregulate the expression
level of miR-425-5p, respectively, according to the manu-
facturer's protocol (Table II), ACHN and 786-O cells were
cultured in 96, 48, 24 or 6-well plates and treated with 5,
20, 40 or 100 pmol small interfering RNA (siRNA) using
Lipofectamine® 2000 (Thermo Fisher Scientific, Inc.) at 37°
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Table III. Sequences used in the study.
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Name Sequence

miR-425-5p Forward: 5'-AATGACACGATCACTCCCGTTGA-3'
Reverse: Universal primers (miScript SYBR-Green PCR kit)

u6 Forward: 5'-CTCGCTTCGGCAGCACA-3'

miR-425-5p mimic

miR-425-5p inhibitor
NC

Inhibitor NC

Reverse: 5'-ACGCTTCACGAATTTGCGT-3'
Forward: 5'-~AAUGACACGAUCACUCCCGUUGA-3'
Reverse: 5'-~AACGGGAGUGAUCGUGUCAUUUU-3'
5'-AGGCGAAGGAUGACAAAGGGAA-3'

Forward: 5'-UUCUCCGAACGUGUCACGUTT-3'
Reverse: 5'-~ACGUGACACGUUCGGAGAATT-3'
5'-CAGUACUUUUGUGUAGUACAA-3'

microRNA, miRNA/miR; NC, negative control.

in a humidified atmosphere containing 5% CO,, respectively.
Prior to adding DMEM, cells were incubated with Opti-MEM
medium (Gibco; Thermo Fisher Scientific, Inc.) supplemented
without 10% FBS and 1% glutamine for 6 h. The transfection
efficiency was analyzed using RT-qPCR. The sequences of
miR-425-5p mimic, inhibitor, negative control (NC) mimic,
NC inhibitor (Shanghai GenePharma Co., Ltd., Shanghai,
China) are presented in Table III.

Cell counting kit-8 (CCK-8). A CCK-8 assay (Beyotime
Institute of Biotechnology, Haimen, China) was used to assess
the proliferative ability of 786-O and ACHN cells. Cells
(5,000 cells/well) were seeded in 96-well plates and then trans-
fected with miR-425-5p mimic, inhibitor, NC mimic or NC
inhibitor (Shanghai GenePharma Co., Ltd.). In brief, a total
of 10 ul CCK-8 solution was added into each well and cells
were incubated for 30 min at 37°C in a humidified atmosphere
containing 5% CO,. After cells were incubated for 0, 24, 48
and 72 h, cell proliferation was determined by measuring the
absorbance at 450 nm (with 620 nm as the reference wave-
length) using a microplate reader (Bio-Rad Laboratories,
Inc., Hercules, CA, USA). The experiment was performed in
triplicate.

MTT assay. MTT assay (Sigma-Aldrich; Merck KGaA,
Darmstadt, Germany) was used to assess the viability of 786-O
and ACHN cells. A total of 5,000 cells/well were seeded in
96-well plates. A total of 3 days after transfection, 20 ul MTT
(5 mg/ml; Sigma-Aldrich; Merck KGaA) was added into each
well plate for 4 h at 37°C. After removing supernatant, 100 pul
dimethyl sulfoxide (DMSO; Sigma-Aldrich; Merck KGaA)
was added into each well. The cells were then agitated using a
shaker (TSB-108; Qilinbeier, Jiangsu, China) at 0.16 g/min for
10 min in dark at room temperature. The viability was evalu-
ated at a wavelength of 595 nm (with 620 nm as the reference
wavelength) using a microplate reader (Bio-Rad Laboratories,
Inc.). The experiment was performed in triplicate.

Wound healing assay. The wound healing assay was used to
assess the migratory ability of the ACHN and 786-0O cells. A
total of 2x10* cells were seeded in each well of a 96-well plate.

Prior to transfection, cells were starved for 24 h. Then, cells
were transfected with miR-425-5p mimic, inhibitor, NC mimic
or NC inhibitor as aforementioned. After transfection, cells
were cultured in serum and antibiotics-free media at 37°C for
24 h. Next, wounds were inflicted by dragging a sterile pipette
tip. Images were captured using a digital camera system at 0, 12
and 24 h at 37°C. The experiment was performed in triplicate.

Transwell assay. The migratory and invasive abilities of the
ACHN and 786-0 cells were assessed using 24-well Transwell
chambers (BD Biosciences, Franklin Lakes, NJ, USA) with
8 um pore size inserts. At 24 h post-transfection, a total of
~ 3x10* cells were plated in each upper chamber. The lower
chamber of the Transwell contained 600 yl medium (DMEM
or RPMI-1640) supplemented with 10% FBS and 1% gluta-
mine. For the invasion assay, Matrigel-coated Transwell
chambers, according to the manufacturer's instructions. At
48 h, cells were fixed using 0.1% paraformaldehyde for 25 min
and stained using 4% crystal violet stain for 25 min at room
temperature. Images were captured using a digital camera. The
experiment was performed in triplicate. Cells were counted in
4 randomly selected field of view using a light microscope at
magnification, x100.

Flow cytometry. Flow cytometry was used to assess the apop-
totic rate in ACHN and 786-O cells. A total of 1x10° cells were
plated in a 6-well plate. At 24 h, cells were transfected with
miR-425-5p mimic, inhibitor, NC mimic or NC inhibitor as
aforementioned. At 48 h post-transfection, cells were harvested
and washed using ice-cold PBS. Next, cells were stained with
5 ul Annexin V-fluorescein isothiocyanate (FITC; Invitrogen;
Thermo Fisher Scientific, Inc.) and propidium iodide (PI;
Invitrogen; Thermo Fisher Scientific, Inc.), according to the
manufacturer's instructions. The apoptotic rate was evaluated
using a flow cytometer (EPICS, XI-4, Beckman Coulter, Inc.,
Brea, CA, USA). FlowJo software version 7.6.1 (FlowJo LLC,
Ashland, OR, USA) was used for analysis of the data. The
experiment was performed in triplicate.

Statistical analysis. Data were analyzed using SPSS software
version 23.0 (IBM Corp., Armonk, NY, USA). Data are
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Figure 1. The relative expression of miR-425-5p in 24 RCC tissues and cell lines. (A) Log, ratios of miR-425-5p expression in 24 RCC and paired adjacent
normal tissues. (B) The relative expression of miR-425-5p in RCC and normal tissues. (C) The relative expression of miR-425-5p in RCC cell lines. (D) The
relative expression of miR-425-5p in response to treatment with miR-425-5p mimic, NC, miR-425-5p inhibitor and inhibitor NC in ACHN and 7860 cells.
“P<0.05, “P<0.01, ""P<0.001. RCC, renal cell carcinoma; NC, negative control; T, RCC tissues; N, paired adjacent normal tissues; microRNA, miRNA/miR.

expressed as the mean + standard deviation. The expression
level of miR-425-5p in tissues was analyzed using a paired
Student's t-test. The expression level of miR-425-5p in RCC
cell lines was evaluated using one-way analysis of variance
followed by Bonferroni's post hoc test. Student's t-test was
used to analyze the results of between two groups. P<0.05 was
considered to indicate a statistically significant difference.

Results

The expression level of miR-425-5p is upregulated in RCC
tissues and cell lines. RT-qPCR was performed to detect
the expression of miR-425-5p in RCC tissues and cell lines.
Fig. 1A presents the ratio of miR-425-5p [log,ratio (Tumor
tissue/Normal tissue)] in 24 paired RCC and adjacent normal
tissue specimens. As demonstrated in Fig. 1B, the expression
level of miR-425-5p was significantly increased in RCC tissues
(4.628+0.483) compared with that in adjacent normal tissues
(1.000£0.399; P=0.020). The expression levels of miR-425-5p
in RCC cell lines were significantly increased compared with
those in normal kidney cells (P<0.01). Therefore, these results
suggest that miR-425-5p may act as an oncogene in RCC.

Cell transfection efficiency. RT-qPCR was performed to
detect the expression level of miR-425-5p after transfection.
At 24 h post-transfection, the expression levels of miR-425-5p

were increased by 99.008-fold in 7860 cells (P<0.001;
Fig. 1D) and 92.137-fold in ACHN cells (P=0.003; Fig. 1D)
in response to miR-425-5p mimic compared with NC mimic.
At 24 h post-transfection, the expression levels of miR-425-5p
were increased by 0.281 (7860 cells; P<0.001) and 0.330-fold
(ACHN cells; P=0.037) in response to miR-425-5p inhibitor
compared with NC inhibitor.

Upregulation or downregulation of miR-425-5p regulates
the viability of ACHN and 7860 cells. MTT assay was used
to evaluate cell viability. As presented in Fig. 2, the relative
viability of ACHN cells transfected with the miR-425-5p
mimic was increased compared with that in NC mimic group
(P=0.002). The relative viability of 7860 cells transfected with
miR-425-5p mimic was increased compared with that in NC
mimic group (P=0.002). Additionally, the relative viability
of ACHN cells transfected with the miR-425-5p inhibitor
was decreased compared with that in the NC inhibitor group
(P=0.048; Fig. 2A). These results were consistent in 7860
cells (P=0.038; Fig. 2B).

Upregulation or downregulation of miR-425-5p regulates the
proliferation of ACHN and 7860 cells. CCK-8 assay was used
to assess the proliferative ability of ACHN and 7860 cells.
At 24, 48 and 72 h post-transfection, the viability of ACHN
cells was upregulated by 12.877 (P=0.009), 19.068 (P=0.003)
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Figure 2. Cell viability and proliferation in response to treatment with miR-425-5p mimic, NC mimic, miR-425-5p inhibitor and NC inhibitor in ACHN
and 7860 cells. MTT assay was used to evaluate the viability abilities of (A) ACHN and (B) 7860 cells transfected with miR-425-5p mimic, NC mimic,
miR-425-5pinhibitor or NC inhibitor. CCK-8 assay was used to assess the proliferative abilities of ACHN transfected with (C) miR-425-5pmimic or NC mimic
and (D) miR-425-5p inhibitor or NC inhibitor. CCK-8 assay was used to assess the proliferative abilities of 7860 transfected with (E) miR-425-5pmimic or
NC mimic and (F) miR-425-5p inhibitor or NC inhibitor. "P<0.05, “P<0.01. NC, negative control; microRNA, miRNA/miR; CCK-8, Cell Counting kit-8.

and 26.441% (P=0.002) in response to miR-425-5p mimic
compared with that in NC mimic group (Fig. 2C), whereas
the viability of ACHN cells was downregulated by 14.183
(P=0.014), 11.483 (P=0.040) and 14.948% (P=0.009; Fig. 2D)
in response to miR-425-5p inhibitor compared with that in

NC inhibitor group. Additionally, the viability of 7860 cells
was upregulated by 15.991 (P=0.034), 11.485 (P=0.006) and
16.863% (P=0.013) in response to miR-425-5p mimic compared
with that in NC mimic group (Fig. 2E) during those time
points whereas the viability of 7860 cells was decreased by



2180 QUAN et al: ONCOGENE miR-425-5p IN RCC

A miR-425-5p mimic NC Inhibitor Inhibitor N
c
S
©
D
=
=
5
<
(=4
S |
o j
g
=
c
o
—
1]
o
=
@]
w
o
M~
=
o
w
m
>
£
B = MiR-425-5p mimic C = MiR-425-5p mimic
== NC == NC
= 20 * 1 Inhibitor o 25 — Inhibitor
= 1.8 4 s |nhibitor NC o *% m=== [nhibitor NC
§ :.i ] g 20 =
2 14 I3 @
842, 8 1.5 -
E 1.0 4 _% *k
% 08 - g 1.0 -
E 06 1 £
204 % 05 -
302 °
® 0.0 , 0.0 ; :
ACHN ACHN
D mmmm MiR-425-5p mimic = = MiR-425-5p mimic
== NC == NC
20 - * C— Inhibitor 20 * C—3 Inhibitor
- mmmm nhibitor NC =0 mmmm nhibitor NC
& &
§ 1:5:4 * 215 - .
ks ]
g 3
1.0 210
4
= (=
E —3
o 05 1 © 05 -
= ]
3 o]
D v
® 00 0.0
7860 7860
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6.299 (P=0.050), 4.443 (P=0.013), 9.344% (P=0.013; Fig. 2F)
in response to miR-425-5p inhibitor compared with that in NC
inhibitor group. Therefore, upregulation or downregulation
of miR-425-5p may promote or inhibit, respectively, the
proliferative ability of ACHN and 7860 cells.

miR-425-5p regulates migration and invasion in ACHN and
7860 cells. The migratory and invasive abilities of ACHN
and 7860 cells were evaluated using Transwell (Fig. 3A-E)
and wound scratch assays (Fig. 4A-C). The results demon-
strated that the migratory ability of the ACHN cells was
upregulated (P=0.039; Fig. 3B) in the miR-425-5p mimic group

compared with that in the NC mimic group. However, their
migratory ability was by 40.738% (P=0.048) in response to
treatment with miR-425-5p inhibitor (Fig. 3B). Additionally, the
invasive ability of the ACHN cells was upregulated (P=0.001)
in the miR-425-5p mimic group, whereas the invasive ability of
the ACHN cells was downregulated (P=0.008) in miR-425-5p
inhibitor group (Fig. 3C). For the 7860 cells, those results were
consistent with the above results of ACHN cells (P<0.05).

The results of the wound healing assay (Fig. 4A-C)
demonstrated that the migratory ability of the ACHN cells was
upregulated (P=0.025) in the miR-425-5p mimic group, whereas
their migratory ability was downregulated (P=0.048) in the
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miR-425-5p inhibitor group (Fig. 4B). Those results in 7860 cells
were consistent with the above results in ACHN cells (P<0.05).

Upregulation of miR-425-5p inhibits apoptosis in ACHN
and 7860 cells. Early apoptotic rate was determined using
flow cytometry (Fig. SA-F). The results demonstrated that
the early apoptotic rate of ACHN cells transfected with the
miR-425-5p mimic was decreased compared with that of
the NC mimic group (6.593+0.671% vs. 10.360+1.211%;
P=0.015; Fig. 5E. The apoptotic rate of the 7860 cells in
response to miR-425-5p mimic and NC was observed to be
9.843+1.807% vs. 12.067£0.950%, respectively (P=0.046;
Fig. 5F). However, no differences in early apoptotic rate
were observed between the inhibitor and NC inhibitor

groups for 7860 and ACHN cells were observed (data not
shown).

Discussion

miRNAs are a class of endogenous non-coding RNAs that serve
important functions in tumorigenesis. However, the underlying
molecular mechanism remains unclear (18). Numerous studies
have demonstrated that miRNAs may function as oncogenes
or tumor suppressors and may serve an important biological
role in various tumor types (19).

Sun et al (10) demonstrated that miR-425-5p is upregulated
in cervical cancer tissues compared with matched non-cancerous
tissues. Additionally, miR-425-5p is upregulated in the serum of
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patients with cervical cancer, which suggests that it may act as
a potential biomarker in cervical cancer. Zhang et al (9) demon-
strated that miR-425-5p is upregulated in gastric cancer cell
lines and may regulate cell migration and invasion in vitro. These
results were also confirmed by Peng ez al (20). Wang et al (21)
revealed that miR-425 may drive tumor formation and growth,
and promote the progression of lung cancer. Furthermore, Di
Leva et al (22) demonstrated that miR-425 may promote the
expression of epithelial markers by targeting SATB homeobox
1, cyclin 2 (CCND?2) and Fascin actin-bundling protein 1 in
aggressive breast cancer cells. Recently, it was reported that
miR-425-5p may regulate chemoresistance via programmed
cell death 10 in colorectal cancer cells lines (23). A study by
Fang et al (24) indicated an upregulation of miR-425-5p in hepa-
tocellular carcinoma tissues, which was associated with poor
clinicopathological characteristics and prognosis. Furthermore,
miR-425-5p may promote metastasis via inhibiting suppressor of
cancer cell invasion (SCAI)-mediated dysregulation of the tran-
scriptional regulation of integrin f1-Focal Adhesion Kinase 1
(ITGBI1-Fak), SRC proto-oncogene-Ras homolog gene family
member A (Src-RhoA)/cell division cycle 42 (CDC42), phospha-
tase and tensin homolog (PTEN/AKT)/Murine thymoma viral
(v-Akt) oncogene homolog and TIMP metallopeptidase inhibitor
2-zinc-dependent matrix metalloproteinases 2/zinc-dependent
matrix metalloproteinases 9 (TIMP2-MMP2/MMP?9) signaling
pathways (24).

miR-425-5p serves an important role in various diseases. Di
Pietro et al (25) demonstrated that miR-425-5p was significantly
downregulated in traumatic brain injury at early timepoints and
may be used as a diagnostic biomarker. A study on Alzheimer's
disease (AD) demonstrated that miR-339 and miR-425 may be
used as potential diagnostic biomarkers for AD. Additionally,
miRNAs may inhibit the 3-secretase 1 (BACEI) protein expres-
sion level and are involved in the pathogenesis of AD (26).
Gao et al (27) found that the over-expression of miR-425-5p
may reverse the NaAsO2-induced anti-angiogenesis by directly
targeting cerebral cavernous malformation 3.

However, there are several limitations. Firstly, due to the
long storage of specimens and the absence of some clinical
data, the present study was unable to analyze the associa-
tion between the expression of mir-425-5p and clinical data.
Secondly, further experiments are required to confirm the
results of the present study. For example, it is recommended
to block cell proliferation using cell cycle inhibitors prior to
analyzing the effect on cell migration instead of hunger, which
may strengthen the results of the present study. Additionally,
although miR-425-5p expression was increased by ~100-fold
in RCC cells in response to miR-425-5p mimic in vitro,
the increase was lower (5-fold) in RCC tissues compared to
controls. The regulation of miR-425-5p expression may be
more complex in vivo than in vitro. Although CCK-8 assay
was used to evaluate the proliferative ability of RCC cells,
further assays including 5-Bromo-2-deoxyUridine (BrdU) and
5-Ethynyl-2'-deoxyuridine (EdU) assays (28), are required to
confirm the results of the present study.

The results of the present study demonstrated that the
expression levels of miR-425-5p were upregulated in RCC cell
lines and tissues compared with controls. Furthermore, the
results of functional assays suggested that miR-425-5p may
function as an oncogene in RCC. Therefore, the molecular
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mechanisms underlying the function of miR-425-5p in RCC
require further investigation.
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