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MiR-34b-5p inhibits cell proliferation, migration and
invasion through targeting ARHGAP1 in breast cancer
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Abstract: This study aim at investigating the function of microRNA (miR)-34b-5p in breast cancer prognosis and
development. gRT-PCR was used for miR-34b-5p expression examination in breast cancer samples. CCK8, immu-
nohistochemistry, scratch wound healing, transwell assays were performed for cell experiments. Subcutaneously
implanted tumor model was carried out for animal experiment. Western blot was conducted for protein expression
detection. Bioinformatics analysis was performed for exploring the underlying mechanism. MiR-34b-5p expression
was down-regulated in breast cancer samples and cells, and miR-34d-5p could inhibit cell viability, migration and
invasion also delay tumor growth in vivo. Low miR-34b-5p expression showed a bad prognosis of breast cancer
patients. MiR-34b-5p functioned as a tumor suppressor by targeting ARHGAP1, and ARHGAP1 knockdown could
reverse the effect of miR-34b-5p inhibitor on breast cancer cells. MiR-34b-5p exerts an anti-tumorigenesis role in
breast cancer cells by targeting ARHGAP1, which is profitable for the breast cancer diagnosis and molecular treat-

ment.
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Introduction

Breast cancer is a malignant tumor that se-
verely impacts female inhabitants’ health and
life. Global cancer statistics for 2018 showed
that lung cancer and breast cancer are the two
most common types of cancer in terms of the
number of new cases [1]. In 2018, there were
2.1 million new breast cancer patients, account-
ing for 11.6% of the global burden of cancer
incidence [2]. Although the clinical therapeutic
effect of breast cancer has been improving in
recent years, the incidence of breast cancer
still ranks first in the incidence of female ma-
lignant tumors in China, and shows a younger
trend in the affected population [3, 4]. The
occurrence and development of breast cancer
is a very complicated pathological process,
and the pathogenesis of breast cancer is still
ignorant. Current studies suggest that the oc-
currence of breast cancer may be related to
abnormal gene expression caused by epigene-
tic modification [5, 6].

MicroRNAs (miRNAs) are a class of small non-
coding RNAs composed of 18-22 nucleotides,

which play an indispensable part in plenty of
cancers. In breast cancer, a number of miRNAs
are reported down-regulated in tumor tissues
and exert anti-oncogenesis effect on cell prolif-
eration and invasion, such as miR-224-5p [6],
miR-30 family [7], miR-26-5p [8]. Preliminary
studies showed that miR-34b-5p expression
was decreased in thyroid carcinoma [9], and it
associated with lung injury [10] and pulmonary
fibrosis [11]. Kato et al. reported that miR-34
was is required for the DNA damage response
human breast cancer cells [12]. Zhou et al.
investigated that miR-34b/c-5p was associated
with breast cancer cell proliferation and apop-
tosis [13]. The role of miR-34b-5p in breast
cancer prognosis, cell migration and invasion,
and underlying mechanism involved are still
unclear.

In this work, we studied the expression of miR-
34b-5p in breast cancer samples and exam-
ined the effect of miR-34b-5p expression on
cell proliferation, colony formation, migration
and invasion of breast cancer cells. The down-
stream target gene of miR-34b-5p was also
investigated. Our data will be profitable for over-
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Table 1. The correlation of miR-34b-5p expression and
clinicopathologic feature of breast cancer patients

Cell lines and culture

MiR-34b-5p expression

Brest cancer cell lines including T47D, SK-
BR-3, HCC197, MDA-MB-231, and MCF-
7, and normal mammary cells (MCF10A)

Features - P value
High (n=32) Low (n=47)

Age
>60 19 26 P>0.05
<60 13 21

Tumor size
<3cm 17 16 P<0.05
>3 cm 15 31

TNM stage
-1 30 20 P<0.05
-1V 2 27

Lymphatic metastasis
Metastasis 14 29 P>0.05
No metastasis 18 22

were purchased from ATCC Company
(Manassas, VA, USA). Cells were cultured
in DMEM medium (Beyotime, Shanghai,
China) supplemented with 10% (Beyo-
time) at 37°C in a humidified atmosphere
containing 5% CO,,.

Cell transfection

MiR-34b-5p mimic, miR-34b-5p inhibitor
and corresponding controls (miR-NC), si-
ARHGAP1 and negative controls (siNC),
and o0eARHGAP1 and negative control

coming the difficulties of breast cancer diagno-
sis and therapy.

Materials and methods
Patients’ samples collection

Seventy-nine paired breast cancer tissues and
adjacent non-tumor tissues were collected
from May, 2011 to October, 2017 in Women’s
Hospital, School of Medicine, Zhejiang Uni-
versity (Hangzhou, China). The experiments
were performed with accordance to Declara-
tion of Helsinki, and were approved by the
Ethics Committee of Women’s Hospital, School
of Medicine, Zhejiang University. The written
informed consent was obtained from every
patient with breast cancer involved in our study.
The clinicopathological parameters of breast
cancer patients were shown in Table 1.

Immunohistochemistry (IHC) analysis

Paraffin-embedded tissues were deparaffin-
ized, hydrated in ethyl alcohol and incubated
with 0.3% H,0, for elimination of endogenous
peroxidase activity. After rupture of nuclear
membrane with 0.1% Triton X-100 for 30 mins
and blockage with 5% normal donkey serum,
slides were incubated with primary antibody at
4°C overnight and secondary antibody at room
temperature for 1 h. Immunohistochemistry
results were captured using Nikon Eclipse 80i
microscope.
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(NC) were synthesis from Genechem (Sh-

anghai, China), and were transfected into
breast cancer cells by a Lipofectamine 2000
(Invitrogen, NewYork, USA) according to the
manufacturer’s specification. After transfection
for 48 hours, transfection results were exam-
ined by qRT-PCR and further experiments were
also carried out.

gRT-PCR

Total RNAs from cells and tissues were ob-
tained by using a Total RNA extraction kit
(Solarbio). The reverse transcription reaction
was carried out using TagMan® MicroRNA
Reverse Transcription (RT) Kit (Invitrogen).
Quantitative real-time PCR (gqRT-PCR) (bio-rad
CFX96) was used for SYBR Premix Ex Taq
RR420A (Takara). B-actin and U6 were used
for endogenous reference of ARHGAP1 and
miR-34b-5p using 24T method, respectively.
The primers (Genechem) used are as follow-
ing: miR-34b-5p: Forward, GGGTAGGCAGTG-
TCATTAGC; Reverse, AACAACCAACACAACCCA-
AC. ARHGAP1: Forward, CGTTTCCTGACTGCT-
TTCC; Reverse, TGGCCTTGAGGGTGATG.

CCKS8 assay

Cells were digested and inoculated in 96-well
plate. The total volume of culture medium was
100 ml (3000 cells) per well. The cells were
placed in 37°C and CO, incubator. The cells
were adhered to the cell wall and replaced with
culture medium. The culture medium mixed
with 10% CCK-8 reagent was added into each
hole. The cells were incubated at 37°C for 1
h. The absorbance was measured at 450 nm
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after room temperature equilibrium was taken
out from incubator. Cell viability was measured
at 24, 48 and 72 h and cell growth curve was
drawn.

Clone formation analysis

After transfection, breast cancer cells were col-
lected by trypsin working fluid and then washed
in conditioned medium twice. Cells were sus-
pended in conditioned medium and the con-
centration of cell suspension was adjusted to 1
x 103/ml. 4 ml culture medium was added to
6-well culture plate, and 0.4 ml cell suspension
was added to each hole after balancingina CO,
incubator. After 15 days, abandon the culture
medium, wash the cells carefully with PBS
twice, add 1 ml/hole of polyformaldehyde, fix
for 10 minutes, discard the fixative solution,
wash it slowly with running water, add LML crys-
tal violet to each hole for 30 minutes, wash the
dye solution slowly with running water, and dry
it in the fume cupboard. Using gel imaging sys-
tem to count the number of clones, scan and
save the image.

Wound healing assay

We performed wound healing assay for detect-
ing cell migration. Breast cancer cells were
incubated in a 6-well plate with a density of 1.0
x 105. When the cells were fully confluent, the
cells were scratched at the tip of the sterile
pipette, and then washed twice by PBS to
remove the separated cells. Microscopic imag-
es of wounds and migrating cells were taken at
0 and 24 hours.

Transwell assay

To investigate cell invasion of MDA-MB-231
cells and MCF-7 cells, transwell assay was per-
formed. The transwell chamber was treated
with Matrigel (Solarbio, Beijing, China), MDA-
MB-231 cells and MCF-7 cells were cultured in
the upper chamber (Solarbio) with non-serum
medium and maintained at 37°C in 5% CO,
overnight. Invasive breast cancer cells were
fixed with methanol for 10 minutes, then
stained with crystal violet (Yuanye, Shanghai,
China) and then calculated by microscopy.

Bioinformatics analysis

The expressions of miR-34b-5p and ARHGAP1
in breast cancer tissues and normal tissues
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were analyzed from TCGA database. The bind-
ing sites of miR-34b-5p to ARHGAP1 were pre-
dicted by the bioinformatics website miRBase
(http://mirbase/org) and TargetScan (http://
www.targetscan.org).

Dual luciferase reporter assay

In the luciferase reporter assay, HEK293
cells were transfected with using 10 ng Renilla
luciferase vector with Lipofectamine® 2000
and 200 ng of ARHGAP1 3-UTR or ARHGAP1-
mut and 20 mM miR-34b-5p mimic/control
(Invitrogen; Thermo Fisher Scientific, Inc.).
The cells were collected 48 h after transfe-
ction and were analyzed using the Dual-
Luciferase Reporter Assay System (Promega
Corporation, Madison, WI, USA). The luciferase
activity was detected using the GloMax fluo-
rescence reader (Promega Corporation), and
the authors detected luciferase activity. The
pRL-CMV Renilla luciferase reporter was used
for contrast correction in transfection efficien-
cy. Each experiment was performed in
triplicate.

Subcutaneously implanted tumor model

The animal experiments were performed com-
plied with the International Association for the
Study of Pain (IASP), and approved by the
Animal Ethics Committee of Women’'s Hos-
pital, School of Medicine, Zhejiang University.
MCF-7 and MDA-MB-231 cells in logarithmic
growth phase were digested and counted with
0.25% trypsin when the fusion degree rea-
ched 70%-80%. MCF-7 and MDA-MB-231 cells
were suspended in a mixture of PBS and
Matrigel (ratio 3:1) to form a single cell su-
spension. The cell concentration was adju-
sted to 8 x 10%/200 ul. Twelve BALB/C fe-
male nude mice (4-6 weeks old; 18-20 g)
were fed in a pathogen-free laboratory. They
were divided into two groups with 6 mice in
each group. The right dorsal skin of nude mice
was disinfected with 75% alcohol. Then 200 ml
of homogeneous suspension of MCF-7 and
MDA-MB-231 cells cells (containing 8 x 10°
cells) was extracted by sterile syringe (1 ml)
and injected subcutaneously into the right
dorsal skin of nude mice. The size of subcuta-
neous tumors was measured with vernier cali-
per every 7 days. The length (a) and short
diameter (b) of the transplanted tumors were
recorded. The volume of the transplanted
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Figure 1. The expression of miR-34b-5p was decreased in breast cancer. A. From TCGA database, miR-34b-5p
expression was decreased in breast cancer tissues. B. MiR-34b-5p expression was decreased in 79 breast cancer
tissues by qRT-PCR assay. C. The expression of miR-34b-5p in different stages of breast cancer patients was exam-
ined by gRT-PCR assay. D. Low expression of miR-34b-5p showed a bad prognosis. E. The expression of miR-34b-5p
in breast cancer cell lines (T47D, SK-BR-3, HCC197, MDA-MB-231, MCF-7) and MCF10A cells was detected by qRT-
PCR assay. Data are shown as mean + SD. **P<0.01, ***P<0.001.

tumors was calculated and the growth curve
was drawn according to the volume formula: V
(mm?3) = (a x b?)/2. On the 35st day after inocu-
lation, nude mice were killed under anesthesia,
and the tumors were removed and weighed.

Western blotting

Protein lysates were extracted using radio
immunoprecipitation assay (RIPA) buffer with 1
mM phenylmethane sulfonyl fluoride. Samples
were subsequently sonicated for 2 min and
centrifuged. The supernatants were collected
and used for protein analysis. Lysates were
separated on 8% polyacrylamide gels and
transferred onto PVDF membrane. The mem-
branes were blocked with phosphate-buffered
saline (PBS) containing 0.1% Tween-20 (PBST)
and 5% nonfat milk (w/v) for 1 hour at room
temperature. After they were washed with
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PBST, the membranes were probed with anti-
bodies overnight at 4°C. Anti-ARHGAP1 (ab22-
4231, 1:1000) and anti-GAPDH (ab181602,
1:3000) were obtained from Abcam (Cambri-
dge, MA, USA). The membranes were washed
again with PBST, then horseradish peroxidase
(HRP) labeled 1gG at 1:5000 dilution was added
at room temperature for 1 h, and the blots were
developed using ECL Western blotting reagents.

Statistical analysis

All the experiments were repeated at least
three times. The results were exhibited as
mean + SD. Student’s t-test or one-way ANOVA
was used to analyze data from two or multi-
ple groups, respectively. Pearson’s x? test was
used to analyze the correlation between clin-
icopathological features and miR-34b-5p ex-
pression in breast cancer patients. Spearman’s
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correlation analysis was used to determine the
correlations between the levels of miR-34b-5p
and ARHGAP1 in breast cancer tissues. P<0.05
was considered as statistical significant.

Results

The expression of miR-34b-5p was declined in
breast cancer

Preliminary data from TCGA database showed
that miR-34b-5p was markedly down-regula-
ted in breast cancer tissues as compared with
non-tumor tissues (P<0.01, Figure 1A). We sub-
sequently evaluated the miR-34b-5p expres-
sions by qRT-PCR in 79 breast cancer samples
and the relevant non-tumor tissues. Figure 1B
showed an obvious decrease of miR-34b-5p
expression in breast cancer tissues compared
with the normal tissues (P<0.01). Moreover,
breast cancer patients in stage IlI-1V exhibited a
lower miR-34b-5p expression than the patients
in stage I-1l (P<0.01, Figure 1C). Also, lower
expression of miR-34b-5p indicated an unsat-
isfied prognosis (P<0.05, Figure 1D). The cor-
relation of clinicopathological characteristics of
breast cancer patients and miR-34b-5p ex-
pression was analyzed and shown in Table 1.
Low miR-34b-5p expression was correlated
with TNM stage and tumor size.

The miR-34b-5p expressions in five breast
cancer cell lines (T47D, SK-BR-3, HCC197,
MDA-MB-231, MCF-7) and a normal cell line
(MCF10A) were examined, and Figure 1E re-
vealed that miR-34b-5p expression was des-
cended in tumor cells (P<0.05).

Over-expression of miR-34b-5p showed inhibit-
ing effect on cell growth in vivo and in vitro

Compared with other breast cancer cell lines,
MDA-MB-231 cells and MCF-7 cells displayed
the lowest expression of miR-34b-5p and were
therefore treated with miR-34b-5p mimic trans-
fection (Figure 2A). Cellular functional experi-
ments were afterwards carried out. Cell prolif-
eration of MDA-MB-231 and MCF-7 cells with
miR-34b-5p mimic transfection was evidently
decreased as compared to the miR-NC cells by
CCK8 assay (P<0.01, Figure 2B). Cell colony-
formation ability of breast cancer cells with
miR-34b-5p mimic transfection was also inhib-
ited detected by crystal violet staining assay
(P<0.01, Figure 2C). We then studied the effect
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of miR-34b-5p on tumor growth based on a
subcutaneously implanted tumor model in
nude mouse. Tumor volume was recorded every
seven days, and the mice were finally sacrifi-
ced after 35 days. We observed in Figure 2D,
2E, miR-34b-5p effectively slowed the implant-
ed tumor growth and reduced tumor volume
(P<0.01). The Ki67 expression in miR-NC and
miR-34b-5p mimic tumor tissues was identifi-
ed by immunohistochemical analysis, and miR-
34b-5p suppressed Ki67 expression (P<0.01,
Figure 2F). Furthermore, the expressions of
miR-34b-5p and ARHGAP1 in tumor tissues
were examined by RT-PCR analysis, and the
results showed that miR-34b-5p expression
was increased in miR-34b-5p overexpression
group, and ARHGAP1 expression was decrea-
sed in MiR-34b-5p overexpression group (P<
0.001, Figure 2G).

MiR-34b-5p inhibited tumor cell migration and
invasion of breast cancer

We then performed scratch assay and Transwell
assay to explore the biological function of miR-
34b-5p on cell migration and invasion. As
shown in Figure 3A, MDA-MB-231 and MCF-7
cells with miR-34b-5p mimic transfection ex-
hibited a lower migration ability than the cells
with miR-NC transfection (P<0.01). In addit-
ion, cell migration rates of miR-34b-5p mimic-
transfected MDA-MB-231 cells (64.7 + 8.72%)
and MCF-7 cells (56.4 + 6.31%) were also crip-
pled as compared with the miR-NC cells (P<
0.01, Figure 3B).

MiR-34b-5p targeted ARHGAP1

We further investigate the underlying mole-
cular mechanism by which miR-34b-5p regu-
lated cellular physiology. The target genes of
miR-34b-5p were analyzed by Targetscan, miR-
map and microl, ARHGAP1 was selected as
the target of miR-34b-5p (Figure 4A). Dual-
luciferase reporter assay proved that ARH-
GAP1 3’'UTR could combine with miR-34b-5p,
and therefore decreased the relative fluores-
cence intensity (P<0.01, Figure 4B). In breast
cancer cells, miR-34b-5p inhibited the protein
expression of ARHGAP1 (P<0.01, Figure 4C).
We also found that ARHGAP1 was over-ex-
pression in breast cancer samples from the
TCGA data (P=5.9e-5, Figure 4D). The immuno-
histochemical analysis of tumor tissues in
breast cancer patients demonstrated the pro-
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Figure 2. Over-expression of miR-34b-5p inhibited cell proliferation in vivo and in vitro. A. MDA-MB-231 and MCF-7
cells were transfected with miR-34b-5p mimics and miR-NC, and miR-34b-5p expression was identified by qRT-PCR.
B. Cell proliferation was examined by CCK8 assay. C. Cell colony formation was tested by crystal violet staining. D, E.
Subcutaneously implanted tumor model in nude mouse was used for evaluating the effect of miR-34b-5p mimic on
tumor growth. F. Ki67 expression in tumor tissues was detected by immunohistochemical analysis. G. The expres-
sions of miR-34b-5p and ARHGAP1 were qualified by RT-PCR analysis. Data are shown as mean + SD. **P<0.01,
***P<0.001.
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ure 4E). Furthermore, correlation analysis re- 231 cells and MCF-7 cells, while ARHGAP1
vealed that the expression of ARHGAP1 was knockdown evidently abolished the effect of
increased with the decreased expression of miR-34b-5p inhibitor.

miR-34b-5p (Figure 4F).
p(Fig ) ARHGAP1 regulated cell proliferation, migra-

Knockdown of ARHGAP1 restored the effect of tion and invasion of breast cancer cells
miR-34b-5p inhibitor

To further explore the biological function of
We finally performed the rescue experiments to ARHGAP1 in breast cancer cells, MDA-MB-231
verify the fact that miR-34b-5p regulated cellu- cells and MCF-7 cells were transfected with
lar physiology by targeting ARHGAPZ. MDA-MB- 0eARHGAP1 or siARHGAP1 (Figure 6A). Cell
231 cells and MCF-7 cells were transfected proliferation, migration and invasion were sub-
miR-34b-5p inhibitor and then co-transfected sequently evgluated. As shown n F!gure 6B-E,
with SIARHGAP1. After transfection, ARHGAPL over-expression of ARHGAP1. significantly pro-

moted cell proliferation, cell clony formation,
migration and invasion compared with the con-
trol group (P<0.05). Moreover, down-regulation
of ARHGAP1 showed the opposite effect on
MDA-MB-231 cells and MCF-7 cells (P<0.05).

protein levels in miR-NC + siNC, miR-34b-5p
inhibitor + siNC, miR-34b-5p inhibitor + siARH-
GAP1 cells were detected by western blot. The
results showed that ARHGAP1 expression was
increased in miR-34b-5p inhibitor + siNC cells

and descended in miR-34b-5p inhibitor + siAR- Discussion

HGAP1 cells (P<0.01, Figure 5A). Additionally,

Figure 5B-E showed that miR-34b-5p inhibitor MiRNAs are important non-coding single-stra-
promoted cell proliferation, colony formation nded small molecules that regulate many physi-
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and MCF-7 cells transfected with miR-NC and miR-34b-5p mimic was tested by western blot assay. D. ARHGAP1
was over-expressed in breast cancer from TCGA database. E. The protein expression of ARHGAP1 was increased in
breast cancer tissues by immunohistochemical analysis. F. The ARHGAP1 expression was negatively correlated with
miR-34b-5p expression in breast cancer samples. Data are shown as mean + SD. **P<0.01, ***P<0.001.

ological and pathological processes. They can
inhibit or degrade the expression of the target
genes at the transcriptional level by binding
with 3’'UTR of the downstream targets. Some
miRNAs with abnormal expression were dem-
onstrated as potential indicators for breast
cancer diagnosis and treatment. We first found
that miR-34b-5p expression was down-regulat-
ed evidently in breast cancer samples com-
pared with the normal tissues from the RNA
sequencing data in TCGA. We collected breast
cancer tumor samples and the non-tumor
controls, and verified that miR-34b-5p ex-
pression was descended in breast cancer. As
previous studies investigated, abnormal
expression of miRNAs also indicated poor/
favorable prognosis in some maladies. For
example, high expressions of miR-155 and miR-
206 were associated with poor prognosis in
breast cancer [14, 15], and low expression of
miR-145 showed a well prognosis [15]. In our
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study, high miR-34b-5p expression exerted a
better prognosis than that of low miR-34b-5p
expression. Besides, from the analysis of clini-
cal features, low miR-34b-5p expression was
associated with TNM stage and lymphatic
metastasis.

Functional experiments were consequently
carried out for evaluating the effect of miR-
34b-5p on breast cancer cells. Excessive cell
proliferation is an essential element for tumor
growth and development. A lot of studies indi-
cated low expression of miRNA gave rise to cell
proliferation, such as miR-135a [16], miR-26b
[17], and miR-107 [18]. In our study, we investi-
gated that miR-34b-5p over-expression showed
inhibiting effect on cell proliferation and cell
clonality. A subcutaneously implanted tumor
model in nude mouse was then used to explore
the effect of miR-34b-5p on tumor growth in
vivo. The results displayed that miR-34b-5p
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Figure 5. ARHGAP1 knockdown abolished the effect of miR-34b-5p inhibitor on breast cancer cells. A. MDA-MB-231 and MCF-7 cells were transfeceted with miR-NC
+ siNC, miR-34b-5p inhibitor + siNC, miR-34b-5p inhibitor + sSiARHGAP1, then the protein expression of ARHGAP1 was examined by western blot analysis. B-E. Cell
proliferation, colony formation, migration and invasion were examined by CCK8, crystal violet staining, wound healing and transwell, respectively. Data are shown
as mean * SD. **P<0.01, ***P<0.001.
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violet staining, wound healing and transwell, respectively. Data are shown as mean + SD. **P<0.01.

278 Am J Transl Res 2020;12(1):269-280



MiR-34b-5p inhibits progression of breast cancer

mimic remarkably slowed tumor growth and
reduced the size of tumors. It is well-known that
Ki67 is a representative factor of tumor gene-
sis [19, 20], and therefore the expression of
Ki67 in tumor tissues was examined. In miR-
34b-5p mimic group, Ki67 expression was
obviously lower in miR-34b-5p overexpression
tumors than that in the negative control group.
Intensive cell migration and invasion in carcino-
mas are always as the necessary activities for
the tumor metastasis. Previous reports illumi-
nated that miR-34b over-expression could
repress migration and invasion of non-small-
cell lung cancer cells [21], metastatic prostate
cancer cells [22] and melanoma cells [23]. In
the present study, we firstly found that miR-
34b-5p mimic could weaken the migration and
invasion capabilities of breast cancer cells.
MiRNAs play indispensable roles in cancer
progression via inhibiting or degrading the
expression of the target genes at the trans-
criptional level by binding with 3’UTR of the
downstream targets. Preliminary reports pene-
trated that miR-34b-5p could binding with
3'UTR of IGFBP2 [24], tissue inhibitor of metal-
loproteinase 3 (TIMP3) [11] and progranulin
[10]. In our work, we proved that miR-34b-5p
could target ARHGAP1 to regulate cell pheno-
type of breast cancer cells. Based on the TCGA
data, ARHGAP1 was over-expressed in breast
cancer samples. Furthermore, ARHGAP1 expre-
ssion was associated with the migration and
invasion of cervical carcinoma [25], bone meta-
static microenvironment [26], and ewing sar-
croma [27]. The rescue experiments showed
that siARHGAP1 abolished the effect of miR-
34b-5p inhibitor on breast cancer cells. More-
over, we investigated that ARHGAP1 promoted
cell proliferation, migration and invasion of bre-
ast cancer cells, and knockdown of ARHGAP1
showed anti-tumor effect on breast cancer
cells.

In conclusion, our study illustrated that miR-
34b-5p expression was associated better prog-
nosis of breast cancer, and evidently affected
cell proliferation, migration and invasion. ARH-
GAP1 was found to be the target gene of miR-
34b-5p, which was involved in the regulation
of cell proliferation, migration and invasion by
miR-34b-5p. Our data provided new insights for
the breast cancer diagnosis and molecular
treatment.
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