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ABSTRACT

Prostate cancer (PC) is the most common malignancy in men. As per recent findings, microRNA-
300 (miR-300) were found to be overexpressed in numerous types of cancers. In this study, we
aimed to explore the effects of miR-300 on the adhesion, invasion, and migration of PC cells by
targeting Disabled 1 (DABIT). Firstly, the regulatory role of miRNAs on DABT was predicted by
screening PC-related differentially expressed genes (DEGs). Immunohistochemistry was applied to
determine the positive protein expression of DABI, after which the target relationship between
miR-300 and DABT was examined. Loss-of-function and gain-of-function experiments were con-
ducted to determine cell proliferation, adhesion, migration, invasion capability, and cell cycle of
PC cells. Our data illustrated that DABT had a low expression, while miR-300 was expressed at
a relatively high level in PC tissues. Moreover, our clinicopathological analysis revealed that there
was a correlation between miR-300 and tumor, node, metastases stage, Gleason score, and lymph
node metastasis of PC patients. DABT was also found to be poorly expressed in PC based on the
findings from the microarray analysis. The results from dual-luciferase reporter gene assay corro-
borated that miR-300 interacts with DAB1. Importantly, overexpression of miR-300 and/or si-DAB1
resulted in the enhancement of RAC1, MMP2, MMP9, CyclinD1, and CyclinE expressions, whereas
the expression of DABT and Rap was reduced in PC cells, thus suggesting that down-regulated
miR-300 suppressed proliferation, adhesion, migration, and invasion of PC cells. Collectively, our
results provided evidence that down-regulation of miR-300 inhibits the adhesion, migration, and
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invasion of PC cells.

Introduction

Prostate cancer (PC) is frequently diagnosed
malignancy and the second most frequent cancer
diagnosis made in men and the fifth leading
cause of death worldwide [1,2]. Currently, the
main therapeutic strategy for PC is through
androgen blockade, which includes a decrease
in circulating testosterone levels and disruption
of androgen-androgen receptor interaction; how-
ever, PC gradually develops resistance to this
form of treatment [3]. Nonetheless, despite
a good prognosis following medical or surgical
castration, the development of castration-
resistance remained prevalent, with approxi-
mately 40% of cases of PC presenting with can-
cer metastasis [4]. On the other hand, additional
risk factors such as smoking, older age, family

medical history of PC or breast cancer, enhance
the risk of developing PC [5,6]. Fortunately,
long-term survival has been observed in patients
with localized PC, primarily due to the efficacy
of treatment options available such as surgical
resection and radiotherapy [7]; however, erectile
and sexual dysfunctions are common long-term
side effects in these patients [8]. Therefore, new
and more effective therapeutic alternatives are
required for PC.

The oncogenic potential of microRNAs
(miRNAs) has been highlighted numerous
times in several studies in recent years, with
their dysregulated expression observed in
a range of cancers including PC [9]. miR-
300 has been reported to localize in the DIkI-
Dio3 microRNA cluster, region 14q32.31 [10].
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Intriguingly, miR-300 is characterized as
a multi-influential oncogene, and it can play
either a tumor promoter or suppressor role in
different types of cancer, an example of which
includes its tumor inhibitory role in non-small
cell lung cancer [11]. More specifically, miR-
300 was found with significantly enhanced
expression in colorectal cancer (CRC) tissues
and potentiated CRC cell proliferation, migra-
tion, and invasion in-vitro [12]. Moreover, pre-
vious studies have reported that miR-300
suppresses the proliferation, migration, and
invasion while increasing the rate of apoptosis
in PC cells [13].

Moreover, Disabled 1 (DABI), a human homo-
log of the Drosophila disabled locus, has been
implicated in neuronal migration and lamination
in the developing cerebral cortex and observed to
be diminished in primary tumor tissues and sev-
eral cancer-derived cell lines, particularly in the
brain and endometrial cancers [14]. Huang et al.
(2004) demonstrated that DABI plays a crucial
role in the Reelin signaling pathway by acting as
an essential adapter protein that guides neurogenic
events [15]. In breast cancer, DABI was found to
be decreased while its decline was attributed to
triple-negative breast cancer phenotype, poor dif-
ferentiation, and lymph node metastasis [16].
Peculiarly, DABI was identified to hinder the cell-
cell adhesion between chain-forming neuroblasts
[17]. Based on the aforementioned findings, we
hypothesized that miR-300 may regulate DABI
expression in PC, resulting in changes in adhesion,
invasion, and migration of PC.

Materials and methods
Ethics statement

The study was approved by the Institutional
Review Board of Tangshan Gongren Hospital.
Participants provided written informed consent
to participate in this study.

Microarray-based gene expression analysis

The Gene Expression Omnibus (GEO) database
(https://www.ncbi.nlm.nih.gov/geo/) was used to

retrieve the PC-related microarrays, after which
GSE55945 containing 8 normal control samples
and 13 PC samples was obtained. The R-language
“limma” package was applied to search the differen-
tially expressed genes (DEGs) in PC samples and
normal control samples with the screening threshold
of |log foldchange| > 2 and p-value < 0.05. The
R-language “pheatmap” package was used to plot
the heatmap for the DEGs.

MalaCards (http://www.malacards.org/) is an
integrated database of human diseases with anno-
tations and modeled on the architecture and rich-
ness of the popular GeneCards database of human
genes. Herein, the MalaCards database was applied
to retrieve the PC-related biological processes
using the keyword “prostate cancer”. The biologi-
cal process involved in PC-related DEGs was
retrieved from the David (https://david.ncifcrf.
gov/) database.

Moreover, the UALCAN (http://ualcan.path.
uab.edu/index.html) is a user-friendly and inter-
active web resource for analyzing cancer tran-
scriptome data and could be employed to
retrieve the expression of specific genes in the
Cancer Genome Atlas (TCGA) database. The
website was adopted to retrieve the expression
of DABI in PC.

Finally, the microRNA.org (http://34.236.212.
39/microrna/home.do), TargetScan (http://www.
targetscan.org/vert_71/), and mirDIP (http://
ophid.utoronto.ca/mirDIP/index.jsp#r) databases
were utilized to predict miRNAs that could
potentially regulate DABI. All the predicted
miRNAs in microRNA.org, the top 100 pre-
dicted miRs in the TargetScan, and the top 50
predicted miRs in miRDIP were collated to plot
a Venn map by using the Venn website (http://
bioinformatics.psb.ugent.be/webtools/Venn/) to
finally obtain the intersection in predicted
miRNAs.

Study subjects

From January 2013 to December 2016, prostatic
tissues were collected from 102 patients who
received surgery or needle biopsy in the
Tangshan Gongren Hospital. In addition, 62
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tissues were obtained from benign prostatic
hyperplasia (BPH) patients (aged 37-75 years
with a mean age of 57 years) and 40 tissues
from PC patients (aged 47-86 years with
a mean age of 68 years). According to the
Gleason scoring method, among the 40 PC
cases, 13 of them were highly-differentiated
(2-4 points), 7 moderately differentiated (5-7
points), and 20 poorly differentiated (8-10
points) [18]. Afterward, tissues were cut to

pieces, and immediately frozen in liquid
nitrogen.
Immunohistochemistry

Paraffin-embedded sections were conventionally
dewaxed and dehydrated with gradient alcohol.
After undergoing microwave heating for anti-
gen retrieval in 0.02 mol/L citrate buffer
(pH = 6.0), sections were immersed in 3% H,
O, for 10 minutes and blocked with 10% goat
serum  (C-0005, Shanghai Haoran Bio
Technologies Co., Ltd., Shanghai, China) for
30 minutes. Then, the primary antibody, rabbit
polyclonal antibody to DABI (1:500, ab189426,
Abcam, Cambridge, UK) was added for incuba-
tion in a wet box at 4°C overnight. Sections
were then probed with the secondary antibody,
goat anti-rabbit (1:2000, ab205718, Abcam,
Cambridge, UK) at room temperature for
1 hour avoiding exposure to light, stained with
diluted  4',6-diamidino-2-phenylindole  2hci
(DAPI; 1:100) at room temperature for
20-30 minutes avoiding exposure to light, and
mounted with 60% glycerin. The sections were
observed and photographed under a microscope
(GFM: 600, Shanghai Guangmi Instrument Co.,
Ltd., Shanghai, China). The positive cells were
regarded as those that exhibited brown or
brownish-yellow particles in the cell membrane
or cytoplasm. Four high power fields (x 400)
were randomly selected from each section (each
field counted about 200 cells). The positive
cells/PC cells > 10% served as positive, with
the remaining regarded as negative [19]. The
experiment was conducted in triplicates.
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Dual-luciferase reporter gene assay

The biological prediction website MicroRNA.org
was used to predict the potential target genes of
miR-300, and dual-luciferase reporter gene assay
was applied to verify whether DABI was a direct
target gene of miR-300. DNA was extracted in
accordance with the instructions provided on the
TIAN amp Genomic DNA Kit instructions
(TIANGEN Biotech Co., Ltd., Beijing, China)
to construct the luciferase reporter vector.
Luciferase activity was measured using the Dual-
Luciferase  Reporter ~Gene Assay System
(Promega Corporation, Madison, WI, USA).
After transfection for 48 hours, the cells in
each well were vibrated with 100 pL passive
lysis buffer (PLB) for 15 minutes at room tem-
perature. The pre-reading time of the program
was set for 2 seconds, and the reading time was
at 10 seconds. The loading volume of LARII
Stop & Glo® Reagent (Promega Corporation,
Madison, WI, USA) was 100 pL. The prepared
LARII Stop & Glo® Reagent, and the cell lysate
of the luminous tube or plate (20 puL of each
sample) were placed on the bioluminescence
detection instrument. The program was started,
with the data recorded once fluorescence reading
was completed.

Cell culture, grouping, and transfection

Human PC cell lines PC-3 and LNCap pur-
chased from the Institute of Biochemistry and
Cell Biology, Chinese Academy of Sciences
(Shanghai, China) were conventionally cultured
in Roswell Park Memorial Institute (RPMI) 1640
medium (SP1355, Shanghai Shifeng Biological
Technology Co., Ltd., Shanghai, China) contain-
ing 10% fetal bovine serum (FBS), 100 U/mL
penicillin and 100 mg/mL streptomycin, fol-
lowed by incubation (DHP-9162, Jie Cheng
Experimental Apparatus Company, Shanghai,
China) at 37°C with 5% CO,. The medium was
renewed every 1-2 days, and the cells were pas-
saged when cell confluence reached 80%-90%.
The cells were treated with 0.25% trypsin for
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2-5 minutes, resuspended in 5 mL Dulbecco’s
modified Eagle’s medium (DMEM; 190,040,
Gibco BRL, Gaithersburg, MD, USA), and
passaged.

PC cells in logarithmic growth phase were
assigned into the blank (without any transfec-
tion), negative control (NC) (transfected with
miR-300 NC sequences), miR-300 mimic (trans-
fected with miR-300 mimic), miR-300 inhibitor
(transfected with miR-300 inhibitor), siRNA-
DABI (transfected with siRNA-DABI), miR-300
mimic + siRNA-DABI (transfected with both
miR-300 mimic and siRNA-DABI), and miR-
300 inhibitor + siRNA-DABI (transfected with
both miR-300 inhibitor and siRNA-DABI)
groups. Cells in the logarithmic growth phase
were seeded into a 6-well plate with approxi-
mately 30%-50% cell confluence. Cell transfec-

tion was conducted according to the
instructions of the Lipofectamine 2000
(11,668,019, Invitrogen Inc., Carlsbad, CA,

USA). Afterward, the miR-300 mimic, miR-300
inhibitor, siRNA-DABI, miR-300 mimic +
siRNA-DABI, and NC freeze-dried powders
(YDSW-D18; Invitrogen, Carlsbad, CA, USA)
underwent centrifugation and were dissolved in
ribonuclease (RNase)-free water. Cells were
further cultured for 24-48 hours followed by
extraction of RNA and protein for subsequent
experiments.

Adhesion assay

After 48 hours of transfection, cells were detached
with 0.25% trypsin, centrifuged, and resuspended in
serum-free DMEM. The cell concentration was
adjusted into 1 x 10° cells/mL. The cells in a 96-
well plate were incubated with 50 pL fibronectin
(FN; 20 mg/L) for 2 hours at 37°C and blocked
with 2 mg/L bovine serum albumin (BSA) for
30 minutes at 37°C. The cell suspension (100 pL)
were seeded into each well with 5 parallel wells in
each group, after which incubation was carried out
at 37°C for 30 minutes, 60 minutes and 90 minutes,
respectively, followed by gentle washing with 150 pL
phosphate buffer saline (PBS) to remove non-
adhesive cells. Cells were incubated with 50 pL

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazo-

lium bromide (MTT) solution (1 mg/mL) at 37°C
for 3 hours. After each well was added with 100 puL
dimethyl sulfoxide (DMSO), the absorbance value
(A-value) of each well was determined at
a wavelength of 490 nm. The A-value represented
the adhesion capacity of cells, and the higher
A-value reflects stronger adhesion capacity of cells.

Reverse transcription-quantitative polymerase
chain reaction (RT-qPCR)

Total RNA was extracted using an ultrapure RNA
extraction kit (D203-01, Beijing GenStar
Biosolutions Co., Ltd., Beijing, China). The con-
centration and purity of RNA in tissues and cells
were determined with the application of ultraviolet
spectrophotometry (UV1901, Shanghai Aucy
Instrument Co., Ltd., Shanghai, China). The pri-
mers of miR-300, DABI, Rapl, Rac family small
GTPase 1 (RAC1), matrix metallopeptidase 2
(MMP2), MMP9, CyclinD1, CyclinE, and glycer-
aldehyde-3-phosphate dehydrogenase (GAPDH)
were designed and synthesized by Takara Co.,,
Ltd. (Dalian, Liaoning, China) (Table 1). The
reverse transcription was carried out based on
the instructions of the TagMan MicroRNA
Assays Reverse Transcription Primer (4,366,596,
Thermo Fisher Scientific, Waltham, MA, USA).
RT-qPCR was conducted using the reaction mix-
ture according to the instructions provided on the
SYBR® Premix ExTaq'™ II kit (RR820A, Xingzhi
Biotech, Co. Ltd, Guangzhou, China) instructions
in ABI PRISM® 7300 system (Applied Biosystems,
Foster City, CA, USA). Differential gene expres-
sion between the control group and the experi-
mental group was determined using the 274
method: ACT = Ct ,r.300 - Ct us. Each experi-
ment was conducted in triplicates.

Western blot analysis

Cells were lysed with protein lysis buffer contain-
ing 60% radioimmunoprecipitation assay lysate
(RIPA), 39% sodium dodecyl sulfate (SDS), and
1% protease inhibitor at 4°C for 30 minutes,
vibrating every 10  minutes.  Following



Table 1. Primer sequences for RT-qPCR.

Gene Primer sequence (5'-3")
miR-300 F: CGCTATACAAGGGCAGACT

R: CAGTGCGTGTCGTGGAGT
miR-381-3p F: TAATCTGACTATACAAGGGCAAGCT

R: TATGGTTGTTCTGCTCTCTGTCTC
miR-186-5p F: TCAAAGAATTCTCCTTTTGGGCT

R: CGCTTCACGAATTTGCGTGTCAT
miR-29a-3p F: CGTAGCACCATCTGAAATCG

R: GTGCAGGGTCCGAGGT
miR-149-5p F: CAGGAGTTGTAAATCCGAGCCG

R: TTCATAGGTCAGAGCCCTGTGCA
ue F: GTGCTCGCTTCGGCAGCACATATAC

R: AAAAATATGGAACGCTTCACGAATTTG
DAB1 F: ATCGCAGTGAAGCCACTTTGATA

R: AGCTGCGGAAACTTCATCAATC
Rap1 F: GCCACCCGGGAGTTTGA

R: GGGTGGATCATCATCACACATAGT
RAC1 F: AAGGAGATTGGTGCTGTAAAA

R: AACCTTTGTACGCTTTGCTCA
MMP2 F: ACCTGGATGC-CGTCGTGGAC

R: GTGGCAGCACCAGGGCAGC
MMP9 F: TTGACAGCGACAAGAAGTGG

R: GCCATTCACGTCGTCCTTAT
CyclinD1 F: CCTGTCCTACTACCGAATCA

R: TCCTCCTCTTCCTCCTCCTC
CyclinE F: GCTTATTGGGATTTCATCTTTA

R: TCTGTGGGTCTGTATGTTGTGT
GAPDH F: TGATGACATCAAGAAGGTGGTGAAG

R: TCCTTGGAGGCCATGTGGGCCAT

RT-qPCR, reverse transcription quantitative polymerase chain reaction;
F, forward; R, reverse; miR-300, microRNA-300; DAB1, disabled-1;
Rap1, rhoptry-associated protein 1; RAC1, Rac family small GTPase
1, MMP, matrix metallopeptidase; GAPDH, glyceraldehyde-3-phos-
phate dehydrogenase.

centrifugation at 25,764 x g at 4°C for 20 minutes,
the protein concentration of each sample was mea-
sured by the bicinchoninic acid (BCA) kit
(20201ES76; Yeasen Biotechnology Co. Ltd.,
Shanghai, China). The protein samples were then
separated by electrophoresis, transferred onto
nitrocellulose membranes, and blocked overnight
with 5% skim milk powder at 4°C. The membranes
were incubated overnight with the primary anti-
bodies, rabbit polyclonal antibodies to DABI
(ab111684, 1:1000), Rapl (ab32373, 1:10,000),

RAC1 (ab155938, 1:1000), MMP2 (ab92536,
1:1000), MMP9 (ab38898, 1:1000), CyclinD1
(ab134175, 1:50,000), and CyclinE (ab3927,

1:1000). The primary antibodies were all pur-
chased from Abcam Inc., (Cambridge, UK).
Subsequently, the membranes were incubated
with the secondary antibody, horseradish peroxi-
dase (HRP)-conjugated goat anti-rabbit antibody
to IgG (ab109489, 1:10,000; Boster Biological
Technology Co., Ltd., Wuhan, Hubei, China) for
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1 hour at 37°C. Membranes were immersed in
enhanced chemiluminescence (ECL) reagent
(Pierce Waltham, MA, USA) for 1 minute at
room temperature. Afterward, the membranes
were covered with the plastic wrap, developed
and fixed under dark conditions. The GAPDH
was used as the internal reference and the relative
protein expression was regarded as the ratio of
gray values of target bands to the internal refer-
ence bands.

MTT assay

PC cell proliferation was detected by MTT assay.
After 48 hours of transfection, cells were seeded in
a 96-well plate (5 x 10° cells/200 pL). There were
four 96-well plates, with eight parallel wells in each
group. Then, four different time points (0 h, 24 h,
48 h, and 72 h) were set. In each time point, cells
in each well were cultured with 20 uL MTT solu-
tion (Sigma-Aldrich, St. Louis, MO, USA) at 37°C
for 4 hours. Subsequently, cells in each well were
added with 150 uL DMSO and gently mixed for
10 minutes in an enzyme-linked immunosorbent
assay (ELISA). The optical density (OD) value of
cells was detected in each well at the wavelength of
490 nm using a microplate reader (Multiskan GO,
Thermo Fisher Scientific Inc.,, Waltham, MA,
USA). The cell survival curve was plotted with
time as the X-axis and the OD value as the
Y-axis. Each experiment was conducted in
triplicate.

EdU assay

Cells were seeded in a 24-well plate. Three repli-
cates were set for each group of cells. EU solution
was added to the culture medium to
a concentration of 10 umol/L. Next, cells were
cultured for 2 hours. The cells were fixed in PBS
solution containing 4% paraformaldehyde for
15 minutes at room temperature, followed by
incubation with PBS containing 0.5% Triton-100
for 20 minutes at room temperature. Then, each
well was added with 100 pL Apollo®567
(Guangzhou RiboBio Co., Ltd., Guangdong,
China) for 30 minutes at room temperature.
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DAPI was added to stain the nucleus for 5 minutes,
and the number of positive cells in each field was
observed and recorded under the fluorescence
microscope (FM-600, Shanghai Puda Optical
Instrument Co., Ltd., Shanghai, China). Under
the microscope, it was observed that total cells
were stained blue and the positive cells were
stained red. Three visual fields were randomly
selected from each well to calculate the proportion
of EdU positive cells. The positive rate of
EdU = (EdU positive nucleus/total nucleus) x
100% [20].

Scratch test

Cells were seeded in a 6-well plate. The original
culture medium was renewed by serum-free
DMEM upon the successful attachment of the
cells to the wells. As cell confluence reached 90%
to 100%, 4 to 5 scratches in each well were created
along the center of each well with a 10 L pipette
tip perpendicular to the bottom of the 6-well plate
(the width of each scratch was the same). Then the
cells received three washes with PBS to remove the
debris. The migration distance at the 0™ and 24™
hours post scratching was observed using an
inverted microscope and analyzed with the IPP
7.0 software (Media Cybernetics, Inc., Bethesda,
MD, USA). Several visual fields were randomly
selected and photographed. Three parallel wells
were set in each group, and the experiment was
repeated three times.

Transwell assay

The Transwell chamber was transferred to a 24-
well plate, the upper membrane surface of the
basement membrane was coated with Matrigel
(diluted at a ratio of 1:8) and air-dried at room
temperature. The PC cells were detached and
resuspended with RPMI 1640 medium. The cell
density was adjusted into 1 x 10° cell/mL. Cell
suspension (200 pL) was added to the apical
chamber coated with Matrigel, while the
600 pL RPMI 1640 medium containing 20%
FBS was added in the basolateral chamber.
After undergoing incubation for 24 hours and

48 hours, cells in the apical chamber were wiped
away, fixed by 4% paraformaldehyde for 15 min-
utes, and then stained with 0.5% crystal violet
for 15 minutes. Five fields were randomly
selected and the number of cells crossing
through the chamber was counted using an
inverted fluorescence microscope (XDS-800D,
Shanghai CaiKon Optical Instrument Co., Ltd.,
Shanghai, China). Wells were in triplicates in
each group and the experiment was repeated
three times, with the mean value obtained.

Flow cytometry

After transfection for 48 hours, cells were cen-
trifuged and re-suspended in PBS. The concen-
tration of cells was adjusted to 1 x 10 cells/mL,
and 1 mL 75% pre-cooled ethanol at —20°C ice
was added to fix cells for 1 hour at 4°C. Cells
were centrifuged for the removal of cold ethanol,
after which the cells were water-bathed with
100 uL RNase-A under conditions void of light
at 37°C for 30 minutes. Then cells were stained
with 400 pL propidium iodide (PI, D0820,
Sigma, San Francisco, CA, USA) for 30 minutes
at 4°C under dark conditions. A flow cytometer
(Gallios, Beckman Coulter Inc., South Kraemer
Boulevard Brea, CA, USA) was used to obtain
results and read the fluorescence at the excita-
tion wavelength of 488 nm was excited to detect
cell cycle progression.

Apoptosis was detected according to the
instructions of Annexin-V-FITC apoptosis
detection kit (K201-100, Biovision, Mountain
View, CA, USA). Annexin-V-FITC/PI solution
was prepared by mixing Annexin-V-FITC, PI,
and HEPES buffer according to the ratio of
1:2:50. 1 x 10> cells per 100 pL of staining
solution were resuspended and gently shaken.
Following incubation at room temperature for
15 minutes, 1 mL of HEPES buffer (PB180325,
Procell, Wuhan, Hubei, China) was added for
shaking and mixing. The fluorescence of FITC
and PI was detected by excitation of 525 nm and
620 nm band-pass filter at 488 nm. The experi-
ment was repeated three times.
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Statistical analysis the data at different time points. Pearson correla-
tion analysis was used to analyze the data correla-
tion between indicators. A value of p < 0.05 was
considered to be statistically significant.

Statistical analyses were conducted using the SPSS
21.0 (IBM Corp. Armonk, NY, USA). The count-
ing data and positive rates of PC tissues and adja-
cent normal tissues were expressed in the number
and percentage of cases and were analyzed by the  Results
chi-square test. Measurement data were expressed
as the mean + standard deviation. Unpaired design
data were analyzed by unpaired t test. Multiple
groups were compared by one-way analysis of Initially, the GEO database was used to retrieve the
variance (ANOVA), followed by Tukey’s post hoc ~ PC-related datasets, and finally, the GSE55945 was
test. The two-way ANOVA was used to compare  obtained. After the differential gene analysis for
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Figure 1. Bioinformatics reveals that Hsa-miR-300 affects PC progression by interacting with DABT.

a, the heatmap of DEGs in GSE55945, with the X-axis referred to sample number and the Y-axis referred to gene name; the upper
bars referred to sample type with blue color representing normal control samples and red color representing PC samples; the
histogram on the right was the color gradation with red color representing high expression and blue color representing low
expression; the upper dendrogram referred to the sample clustering and the dendrogram on the left referred to the gene expression
clustering with one square representing the expression of one gene in one sample; b, the expression of DABT in PC samples and
normal control samples of TCGA database, with the X-axis referred to sample number and the Y-axis referred to expression of DABT;
the blue box plot on the left referred the expression of DABT in normal control samples, and the red box plot on the right referred
the expression of DABT in PC sample; ¢, the predicted miRNAs that regulated DAB1, with blue color representing the predicted results
of microRNA.org database, the red color representing the predicted results of TargetScan database and green color representing the
predicted results of mirDIP database, and the central sections referred to the intersection of the predicted miRNAs of the three
databases. d, expression of hsa-miR-381-3p, hsa-miR-300, hsa-miR-186-5p, hsa-miR-29a-3p, and hsa-miR-149-5p in prostate cancer
using RT-gPCR. Statistical data were measurement data and described as the mean + standard deviation; data between two groups
were analyzed by unpaired t-test; * p < 0.05, compared with BPH tissues. n for control = 62 and n for PC = 40.
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the PC and normal control samples, 532 DEGs
were obtained, of which 184 genes were overex-
pressed and 348 under expressed in PC samples.
The heatmap for the top 30 DEGs with
a significant difference was shown in Figure 1(a).
To further screen out PC-related genes, data were
run through the MalaCards database, the findings
of which found that the negative regulation of
axonogenesis was the most relevant biological pro-
cess to PC (Table 2). Additionally, the GO items
involved 532 DEGs in GSE55945 were analyzed
and the results showed that only DABI,
ANGPT1, and SNAI2 were included in the nega-
tive regulation of axonogenesis. Among the three
genes, DABI showed the biggest and multiple dif-
ferences in the GSE55945 dataset. Afterward, the
expression of DABI in PC samples of the TCGA
database was examined (Figure 1(b)), and our
results showed it was down-regulated. To further
elucidate the mechanism of DABI in PC, the
miRNA target prediction database was used to
predict possible miRNAs that interact with DABI
(Figure 1(c)). In the microRNA.org database, only
5 miRNAs were found (Table 3). The top 100
miRNAs in the TargetScan database and the top
43 miRNAs in the mirDIP database were found to
have all 5 miRNAs in the microRNA.org database
in common. Moreover, this analysis indicated that
hsa-miR-381-3p and hsa-miR-300 were miRNAs
most likely to interact with DABI. hsa-miR-381-3p

Table 2. The PC-related biological processes.

Name GO ID  Score
negative regulation of axonogenesis GO: 9.40
0050771
dendritic spine morphogenesis GO: 9.37
0060997
response to organic substance GO: 9.33
0010033
DNA damage response, signal transduction by GO: 9.26
p53 class mediator resulting in transcription of 0006978
p21 class mediator
positive regulation of transcription, DNA- GO: 9.10
templated 0045893
Prostate gland development GO: 9.02
0030850
Prostate gland growth GO: 8.96
0060736

Name referred to the detailed names of the items of this biological
process, the GO ID referred to the number of this item in GO, and the
Score referred to the score on the relationship between the item and
PC. PC, prostatic cancer.

Table 3. Binding of miRs and DAB1.

ID mirSVR score PhastCons score
hsa-miR-381-3p —0.7682 0.6168
hsa-miR-300 —0.7645 0.6168
hsa-miR-186-5p -0.7627 0.6168
hsa-miR-29a-3p -0.6916 0.7224
hsa-miR-149-5p —0.3786 0.6630

Gens referred to the name of this gene; miRNA referred to the pre-
dicted miRNAs; mirSVR score referred to the score of thermodynamic
stability (< —0.1), and the lower the score, the stronger the binding
stability of miRNA-mRNA and the greater the possibility of corre-
sponding down-regulated miRNA; PhastCons score referred to the
degree of evolutionary conservative character of untranslated regions
of genes in species, the bigger the conservative character, the better.
miR, microRNA; DAB1, disabled-1.

has been previously demonstrated to be involved
in the migration and invasion of PC and was
considered to be a potential target for its novel
treatment [21,22]. However, hsa-miR-300 was
rarely mentioned. At the same time, hsa-miR
-381-3p, hsa-miR-300, hsa-miR-186-5p, hsa-miR
-29a-3p, and hsa-miR-149-5p expressions were
determined in prostate cancer using RT-qPCR.
The results showed that hsa-miR-300 was upregu-
lated most significantly (Figure 1(d)). The results
of the above analyses suggest that the hsa-miR-300
is highly likely to participate in the progression of
PC by regulating the expression of DABI.

PC tissues exhibit a decreased positive
expression rate of DAB1 protein

To determine the differential expression of miR-
300 and DABI in PC, we first examined the
expression of DABI in PC tissues and BPH tissues
by immunohistochemistry, and our data revealed
that DAB1 protein was mainly expressed in the
cytoplasm, demonstrated as the yellowish-brown
or pale brown particles (Figure 2(a)). Following
statistical analysis, the relative expression of
DABI protein in BPH and PC tissues was 54.84%
and 22.50%, respectively (Figure 2(b)), indicating
that DABI was reduced in PC tissues relative to
BPH tissues (p < 0.05).

Next, we examined the expression of miR-300
and DABI in PC tissues and BPH tissues by RT-
qPCR and found that the expression of miR-300 in
PC tissues was significantly increased compared
with BPH tissue (Figure 2(c)). Pearson correlation
analysis revealed a clear negative correlation
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Figure 2. miR-300 targets DABT and exhibits an important role in the progression of PC tissues indicated by dual-luciferase reporter

gene assay, immunohistochemistry, and RT-qPCR.

a, immunohistochemical staining of DABT in BPH tissues and PC tissues (x 400); b, the positive rate of DABT protein expression in
BPH tissues and PC tissues. Positive rates of PC tissues and adjacent normal tissues were analyzed by the chi-square test; ¢, miR-300
expression and the mRNA expression of DABT in BPH tissues and PC tissues. Paired t test was used to compare the data of BPH
tissues and PC tissues; d, Pearson correlation analysis between DABT and miR-300 expression in PC tissues. e, the predicted binding
site of miR-300 in DABT 3'UTR; F, detection of the luciferase activity of DAB7-wt and DAB7-mut in the NC and miR-300 mimic groups
by dual-luciferase reporter gene assay. Statistical data were measurement data and described as the mean * standard deviation;
data between two groups were analyzed by unpaired t-test; n for BPH tissues = 62 and n for PC tissues = 40; * p < 0.05, compared

with BPH tissues or the NC group.

between the expression of miR-300 and DABI in
PC tissues (p = 0.007; R = —0.419; Figure 2(d)).
Thereafter, we analyzed the relationship
between miR-300 and pathological characteristics
of patients with PC. Our data from the biological
prediction website microRNA.org implied that
miR-300 could target DABI (Figure 2(e)). The
results from dual-luciferase reporter gene assay
verified this prediction as shown in figure 2(f)
that the miR-300 mimic group exhibited decreased
luciferase activity of DABI-wt (p < 0.05), as com-
pared to the NC group, while no significant differ-
ences were detected in luciferase activity in DABI-

mut. This suggested that miR-300 could specifi-
cally bind to DABI. DABI was a target gene of
miR-300.

Finally, our results on clinical data shown in
(Table 4) indicated that the expression of miR-
300 was correlated with the tumor, node, metas-
tases stage, Gleason score, and lymph node metas-
tasis, but not with age and prostate-specific
antigen (PSA) expression (Table 4).

Downregulation of miR-300 decreased the
expression of RACI, MMP2, MMP9, CyclinD1,
and CyclinE as well as increased the expression
of DABI and Rapl in PC cells
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Table 4. The relationship between miR-200 and pathological
characteristics of patients with PC.

Pathological miR-200
characteristics X n expression p value
Age < 60 9 3.143 +0452 P =0367
> 60 31 3.286 + 0411
Gleason score High (2-4) 13 2.818 + 0.285 P < 0.0001
Moderate 7 3.164 + 0.071
(5-7)
Low (8-10) 20 3.569 + 0.245
TNM stage I-l 17 3.025 +£0.320 P =0.0016
n-1\v 23 3424 + 0397
PSA expression (ng/ < 10 18 3.115+ 0434 P =0473
mL) 10-20 16 3.295 + 0.417
> 20 6 3.202 + 0412
Lymph node Yes 18 3.492 £ 0.287 P = 0.0005
metastasis No 22 3.059 £ 0402 X

PC, prostatic cancer; miR-200, microRNA-200; TNM, tumor, node,
metastases stage; PSA, prostate specific antigen.

To determine the mechanism through which
miR-300 regulates the mRNA and protein expres-
sion of the downstream relevant genes by mediat-
ing DABI, we first observed the changes in the
expression of the relevant genes after the transfec-
tion by RT-qPCR and Western blot analysis. Our

mm Blank PC-3
NC
= miR-300 mimic
miR-300 inhibitor
= siRNA-DAB1
3 miR-300 mimic + siRNA-DAB1
2 B miR-300 inhibitor + siRNA-DAB1

Relative expression

results (Figure 3(a-b)) revealed that the expression
of miR-300, DABI1, Rapl, RAC1, MMP2, MMP?9,
CyclinD1, and CyclinE did not exhibit any signifi-
cant difference between the blank and NC groups
(all p> 0.05). However, the mRNA and protein
expression of RAC1, MMP2, MMP9, CyclinD1,
and CyclinE were significantly increased, while
expression of DAB1 and Rapl were decreased in
the miR-300 mimic, siRNA-DAB1 and miR-300
mimic + siRNA-DABI1 groups as compared to
the blank and NC groups (all p < 0.05). The
expression of miR-300 was also found to be higher
in the miR-300 mimic and miR-300 mimic +
siRNA-DAB1 groups than the blank and NC
groups (all p < 0.05). However, the expression of
miR-300 did not present with any significant dif-
ference in the siRNA-DAB1 group when com-
pared with the blank and NC groups (p > 0.05).
The miR-300 inhibitor group depicted lower
expression of miR-300, RAC1, MMP2, MMP9,
CyclinD1, and CyclinE but higher than of DABI
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Figure 3. RT-qPCR and Western blot analysis reveals that down-regulated miR-300 reduces the expression of RAC1, MMP2, MMP9,

CyclinD1, and CyclinE, but elevate the level of DAB1 and Rap1.

PC-3 cells were treated with miR-300 mimic/inhibitor and/or siRNA-DABIT. a, relative miR-300 expression and mRNA expression of
DAB1, Rap1, RAC1, MMP2, MMP9, CyclinD1, and CyclinE in PC-3 cells determined by RT-qPCR; b, the protein expression of DAB1,
Rap1, RAC1, MMP2, MMP9, CyclinD1, and CyclinE detected by western blot analysis; ¢, relative miR-300 expression and mRNA
expression of DABT, Rap1, RAC1, MMP2, MMP9, CyclinD1, and CyclinE in LNCap cells determined by RT-qPCR; d, the protein
expression of DAB1, Rap1, RAC1, MMP2, MMP9, CyclinD1, and CyclinE in LNCap cells detected by western blot analysis. Statistical
data were measurement data and described as mean + standard deviation; one-way ANOVA was used for multi-group comparisons.
The experiment was repeated 3 times independently; *, p < 0.05 compared with the blank or NC groups; #, p < 0.05 compared with

the miR-300 inhibitor or siRNA-DABT groups.



and Rapl1 (all p< 0.05). The combined treatment of
miR-300 inhibitor and siRNA-DABI1 contributed
to a decline in the expression of miR-300, but the
DABI, Rapl, RAC1, MMP2, MMP9, CyclinD1,
and CyclinE expression were all reversed, indicat-
ing that miR-300 and DAB1 were antagonistic to
each other. Further detection in LNCap cells
showed that the trend among groups was consis-
tent with that of PC-3 cells (Figure 3(c-d)). Based
on these findings, down-regulated miR-300 could
decrease the expression of RAC1, MMP2, MMP9,
CyclinD1, and CyclinE, while enhance the expres-
sion of DAB1 and Rapl.

Poorly expressed miR-300 inhibits the adhesion
capability of PC cells

To observe the effect of miR-300 and DABI on the
adhesion ability of PC cells, we initially measured
the adhesion ability of PC-3 cells after transfection.
The results in Figure 4(a) showed that the adhe-
sion capability of PC-3 cells was not different
between the blank and NC groups (p > 0.05). In
comparison to the blank and NC groups, the adhe-
sion capability of PC cells was increased in the
miR-300 mimic, siRNA-DABI, and miR-300
mimic + siRNA-DABI groups (all p < 0.05), and
the increase of that was more pronounced in the
miR-300 mimic + siRNA-DABI  group.
Conversely, the miR-300 inhibitor group exhibited
suppressed adhesion capability of PC cells
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(p < 0.05). There was no significant difference in
cell adhesion of the cells cotreated with miR-300
inhibitor and siRNA-DABI when compared with
the blank and NC groups. Relevant experiments
were repeated in PC cell line LNCap, the result of
which illustrated the trend of each group was
consistent with that of the PC-3 cell line (Figure
4(b)). These results indicate that down-regulated
miR-300 leads to a decrease in the adhesion of PC
cells by targeting the DABI.

Down-regulation of miR-300 inhibits the
proliferation of PC cells

MTT assay and EdU assay were subsequently
applied to examine the viability of PC cells and
the results (Figure 5(a)) indicated that there were
no differences in the cell viability amongst the
blank, NC, miR-300 mimic, miR-300 inhibitor,
siRNA-DABI, and miR-300 mimic + siRNA-
DABI groups at the 24™ hours (all p > 0.05).
However, the cell viability was enhanced as cultur-
ing time passes. Compared with the blank and NC
groups, the cell viability was higher at 48 hours
and 72 hours in the miR-300 mimic, siRNA-
DABI, and miR-300 mimic + siRNA-DABI groups
(all p < 0.05), with large variability being observed
in the miR-300 mimic + siRNA-DABI group.
Consistent with this result, the miR-300 inhibitor
group showed reduced cell viability. Following
treatment with miR-300 inhibitor and siRNA-
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Figure 4. Down-regulated miR-300 decreases the adhesion of PC cells by targeting DAB].

PC-3 or LNCap cells were treated with miR-300 mimic/inhibitor and/or siRNA-DABT. a, PC-3 cell adhesion evaluated by adhesion
assay; b, LNCap cell adhesion evaluated by adhesion assay. Statistical data were measurement data and described as mean +
standard deviation; one-way ANOVA was used for multi-group comparisons. The experiment was repeated 3 times independently; *,

p < 0.05 compared with the blank or NC groups.
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Figure 5. MTT and EdU assay reveals that the up-regulation of miR-300 or DABT silencing can enhance cell proliferation, while

inhibition of miR-300 suppresses the proliferation of PC cells.

a, PC-3 cell viability tested by MTT assay; b, LNCap cell viability tested by MTT assay; ¢, PC-3 cell proliferation tested by EdU assay; d,
LNCap cell proliferation tested by EdU assay. Statistical data were measurement data and described as mean + standard deviation;
two-way ANOVA was applied for data comparison at different time points. The experiment was repeated 3 times independently; *,
p < 0.05 compared with the blank or NC groups. #, p < 0.05 compared with the siRNA-DAB1 group.

DABI, the cell viability ability of PC-3 cells was
higher than that of miR-300 inhibitor treatment
alone, which was not significantly different from
the blank and NC groups (p > 0.05). At the same
time, the experiment was repeated in LNCap cells
and the trend of results in each group was consis-
tent with that of PC-3 (Figure 5(b)). In the EdU
experiment, the results showed that the prolifera-
tion of miR-300 overexpressed or DABI silenced
cells was increased significantly (Figure 5(c, d)).
These results indicate that either up-regulation of
miR-300 or DABI silencing can result in the
enhancement of cell proliferation while inhibition
of miR-300 suppresses the proliferation of PC
cells.

Down-regulation of miR-300 suppresses the
migration of PC cells

Scratch test was also conducted to examine the
migration ability of PC-3 cells. As shown in Figure
6(a), there was no difference in the migration abil-
ities of PC-3 cells between the blank and NC groups
(p > 0.05). On the other hand, miR-300 mimic,
siRNA-DABI, and miR-300 mimic + siRNA-DABI
groups presented with increased migration ability,
but reduced in the miR-300 inhibitor group when
compared to the blank and NC groups (all p< 0.05).
The migration distance was the highest in the miR-
300 mimic + siRNA-DABI group. After miR-300
and siRNA-DABI were depleted at the same time,
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Figure 6. Scratch test indicates that down-regulated miR-300 suppresses the migration of PC cells upon treatment with miR-300

mimic/inhibitor and/or siRNA-DAB]1.

a, the relative migration ability of PC-3 cells in each group; b, the relative migration ability of LNCap cells in each group. Statistical
data were measurement data and described as mean + standard deviation; one-way ANOVA was used for multi-group comparisons.
The experiment was repeated 3 times independently; *, p < 0.05 compared with the blank or NC groups. #, p < 0.05 compared with

the siRNA-DAB1 group.

the ability of cell migration increased to the same
level as the blank and NC groups (p > 0.05).
Moreover, the experiment was repeated in LNCap
cells and the trend of each group was consistent with
that of PC-3 (Figure 6(b)). Therefore, overexpres-
sion of miR-300 could promote the migration of PC
cells by inhibiting the DABIexpression.

Down-regulation of miR-300 inhibits the invasion
of PC cells

The cell invasion ability of PC-3 cells was mea-
sured using the Transwell assay (Figure 7(a)). The
cell invasion of PC cells did not differ between the
blank and NC groups (p > 0.05). When compared
with the blank and NC groups, the invasion ability
was enhanced in PC cells in the miR-300 mimic,
siRNA-DABI, and miR-300 mimic + siRNA-
DABI groups (all p < 0.05), and the elevation of
that was more pronounced in the combination
group. However, the miR-300 inhibitor group pre-
sented with diminished PC-3 cell invasion
(p < 0.05), while the addition of siRNA-DABI
counteracted the inhibitory effect of miR-300 inhi-
bitor in PC-3 cell invasion versus the blank and
NC groups (p > 0.05). Transwell assay with LNCap
cells as the study subject yielded consistent results
as that of PC-3 cells (Figure 7(b)). Hence, the

overexpression of miR-300 could facilitate the
invasion of PC cells via the inhibition of DABI.

Down-regulation of miR-300 inhibits cell cycle
progression and promotes apoptosis of PC cells

Flow cytometry and Annexin-V-FITC/PI dual
staining were used to detect the cell cycle distribu-
tion (Figure 8(a)) and apoptosis (Figure 8(c)) of
PC PC-3 cells. The progression of the PC-3 cell
cycle and apoptosis did not show a significant
difference between the blank and NC groups
(p > 0.05). In the miR-300 mimic, siRNA-DABI,
and miR-300 mimic + siRNA-DABI groups, fewer
cells were arrested at GO/G1 phases and more cells
were found to be arrested at S and G2/M phrases,
and apoptosis was less compared with the blank
and NC groups, among which the changes were
the most variable in the miR-300 mimic + siRNA-
DABI group. Whereas, the miR-300 inhibitor
group exhibited more cells at the GO/G1 phases
and fewer at S and G2/M phases and higher apop-
tosis (p < 0.05). When PC-3 cells receive treatment
with miR-300 inhibitor and siRNA-DABI simulta-
neously, no significant difference in the proportion
of cells and apoptosis was shown relative to the
blank and NC groups (p > 0.05). When we con-
tinued to detect the cell cycle of LNCap cells by
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Figure 7. Transwell assay reveals that down-regulated of miR-300 reduces the invasion of PC cells by up-regulating DABT.

PC-3 or LNCap cells were treated with miR-300 mimic/inhibitor and/or siRNA-DAB1. a, PC-3 cell invasion in Transwell chambers in
each group (x 200); b, LNCap cell invasion in Transwell chambers in each group (x 200). Statistical data were measurement data and
described as mean + standard deviation. One-way ANOVA was used for multi-group comparisons. The experiment was repeated 3
times independently; *, p < 0.05 compared with the blank or NC groups. #, p < 0.05 compared with the siRNA-DAB1 group.

flow cytometry (Figure 8(b)) and apoptosis by
Annexin-V-FITC/PI dual staining (Figure 8(d)),
trends of each group were consistent with that of
PC-3 cells, indicating that overexpressed miR-300
accelerated cell cycle by inhibiting DABI.

Discussion

PC is a commonly diagnosed malignancy and
the second leading cause of cancer-related death
in males [23]. The clinical heterogeneity, meta-
static ability and high rate of recurrence accounts
for the challenges faced in the treatment of PC [1].
Recently, circulating miRNAs are emerging as
strong diagnostic tools and have been correlated
with the progression of PC [24]. Herein, we inves-
tigated the effects of miR-300 on the cell invasion,
migration, proliferation, adhesion, cell cycle pro-
gression, and apoptosis of PC cells with the invol-
vement of DABI. Based on our findings, PC
tissues presented with significantly increased
miR-300 expression, and downregulated DABI in
comparison with the levels noted in the BPH tis-
sues. In addition, miR-300 expression was found
to be significantly correlated with lymph node
metastasis, Gleason score, and TNM stage, as per

the results of clinicopathological analysis.
Furthermore, miR-300 could potentially downre-
gulate DABI expression by binding to the 3'UTR
of DABI, promoting PC cell invasion, migration,
proliferation, and adhesion.

Intriguingly, our results were indicative of the
high expression of miR-300 present in PC cells
while DABI  exhibited poor expression.
Accordingly, previously reported data has also
suggested that miR-300 is overexpressed in color-
ectal cancer [12]. Previous studies have also high-
lighted the poor expression of DABI present in
breast cancer [25]. Additionally, the down-
regulation of DABI has also been reported in
glioblastoma and neuroblastoma, which also
found a strong association with migration
[26,27]. Consistently, the interaction between
miR-300 and DABI was verified from the results
obtained from dual-luciferase reporter gene assay,
which found a high expression of miR-300 in PC,
along with a lower expression of DABI, which
could potentially be secondary to the regulatory
function of the former. Accordingly, significantly
higher expression of miR-300 has been reported in
laryngeal squamous cell carcinoma tissues as com-
pared to the adjacent non-cancerous tissues, and
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Figure 8. Flow cytometry assay revealed that down-regulated miR-300 reduces cell cycle and promotes apoptosis by up-regulating

DAB1 expression.

PC-3 or LNCap cells were treated with miR-300 mimic/inhibitor and/or siRNA-DABT. a, PC-3 cell cycle percentage in each group; b,
LNCap cell cycle percentage in each group; ¢, apoptosis of PC-3 cells determined by Annexin-V-FITC/PI dual staining; d, apoptosis of

LNCap cells determined by Annexin-V-FITC/PI dual staining. Statistical data were measurement data and described as mean *

standard deviation. One-way ANOVA was used for multi-group comparisons. The experiment was repeated 3 times independently; *,
p < 0.05 compared with the blank or NC groups. #, p < 0.05 compared with the siRNA-DABT group.

lymph node metastasis, whereas, TNM stage were
profound influencers for the expression of miR-
300 [28], indicating its potential role as an inde-
pendent prognostic factor for patients with
tumors.

Furthermore, our study reported that the down-
regulation of miR-300 results in the reduction of
mRNA and protein expression of RAC1, MMP2,

MMP9, CyclinD1, and CyclinE but conversely
increased the expression of DABI and Rapl in
PC cells. Accordingly, RAC1 was found to be over-
expressed in PC [29] and involved in cell adhesion
and migration as well as in increased tumor inva-
siveness [30]. Moreover, highly expressed MMP2
has been attributed to the poor prognosis of PC
[31]. Whilst another study reported statistically
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prominent elevation in cyclin Al, MMP2, and
MMP9 expression when compared with adjacent
benign specimens [32]. Importantly, there exists
a significant positive correlation between Cyclin
Al, MMP2, MMP9, and VEGF expression in PC
[32]. CyclinD1 is known to regulate the cell cycle
by stimulating phosphorylation of the retinoblas-
toma protein, which subsequently triggers the
transcription of various genes required for Gl
progression [33]. Nonetheless, overexpressed
CyclinD1 results in the enhancement of tumori-
genicity of LNCaP cells [30].

Subsequently, our data confirmed that down-
regulated miR-300 binds to DABI and leads to
reduced invasion, migration, proliferation, and

adhesion capability of PC cells. Previous work
demonstrated that aberrantly expressed miRNAs
were significantly involved in the regulation of
invasion and metastasis of PC cells [34].
Nonetheless, high expression of miR-300 contri-
butes to increased proliferation and migration of
PC cells while restricting apoptosis [13], thus cor-
roborating the connection between miRNAs and
PC [35]. Moreover, in gastric cancer, proliferation
and metastasis are promoted by the poor expres-
sion of DAB2IP [36], suggesting the inhibitory
effects of highly expressed DAB2. Hence, these
findings further demonstrated that inhibited
miR-300 could result in the suppression of adhe-
sion, migration, and invasion of PC cells by up-

miR-300
[
miR-300
i
RISC \
MmRNA miR-300
e
—_ DAB1 —_— RISC

Target inhibition

|

DAB1

/

L 4
s
=

Proliferation&metastasis

&invasion

Figure 9. The molecular mechanism involved miR-300 targeting DABT in PC. MiR-300 inhibited the expression of DAB7 so that the
expression of RAC1, MMP2, MMP9, CyclinD1, and CyclinE was increased. Down-regulated miR-300 suppressed proliferation,
adhesion, migration, invasion, and cell cycle, but promoted apoptosis of PC cells. While down-regulation of miR-300 could reverse

the above tendency and provided a therapeutic target for PC.



regulating the expression of DABI. Rapl has been
reported to play multiple roles during early and
late cortical development while down-regulation of
Rapl signaling by Dab2IP could have a significant
importance in the later stages of cortical develop-
ment [37]. Further studies have reported the role
of Rapl in the regulation of cell adhesion [38,39].
It has been demonstrated that SIPA1 promotes
tumor cell invasion and metastasis in prostate
cancer cells, at least partially through the inhibi-
tion of the Rapl-mediated cell adhesion to ECM
[40]. Furthermore, studies have also illustrated the
inhibitory effect of Rapl signaling-related mole-
cules on cell proliferation and invasion [41]. Yet
the comprehensive understanding regarding the
role of Rapl in mediating cell adhesion in tumor
cell invasion and metastasis requires further
studies.

In summary, our present study demonstrated
that the down-regulation of miR-300 suppressed
the adhesion, migration, and invasion, while pro-
moting apoptosis of PC via DABI upregulation
(Figure 9), providing a novel therapeutic target
for PC. However, the mechanistic relationship
between miR-300 and PC remains elusive and
required further studies.
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