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MiR-223-3p targeting epithelial cell transforming

sequence 2 oncogene inhibits the activity,

apoptosis, invasion and migration of MDA-MB-468

breast cancer cells
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Purpose: This research was to investigate the role of miR-223-3p targeting epithelial cell

transforming sequence 2 oncogene (ECT2) in activity, apoptosis, invasion and migration of

MDA-MB-468 breast cancer (BC) cells.

Methods: The human BC cell lines MDA-MB-468 were used for the experiment. They

were divided into six groups: blank group (no plasmid transfection), NC group (negative

control, transfected empty plasmid), miR-223-3p mimic group (transfected miR-223-3p

mimic plasmid), miR-223-3p inhibitor group (transfected miR-223-3p inhibitor plasmid),

si-ECT2 group (transfected si ECT2 plasmid) and miR-223-3p mimic+oe-ECT2 group

(transfected with miR-223-3p mimic plasmid and ECT2 plasmid).

Results: Compared with the NC group, the mRNA and protein expression of Bax in miR-223-3p

mimic and si-ECT2 groups were significantly increased, while the mRNA and protein expression

of ECT2, Bcl-2, vascular endothelial growth factor (VEGF), and TGF-β1 were significantly

decreased (all P<0.05). Compared with the NC group, the expression of miR-223-3p and the

mRNA and protein expression of Bax were significantly decreased in the miR-223-3p inhibitor

group, while the mRNA and protein expression of ECT2, Bcl-2, VEGF and TGF-β1 were

significantly increased (both P<0.05). Compared with the single processing group, the mRNA

and protein expression of Bax in the miR-223-3p mimic+si-ECT2 group were significantly

increased, while the mRNA and protein expression of ECT2, Bcl-2, VEGF, and TGF-β1 were

significantly decreased (all P<0.05).

Conclusion: MiR-223-3p targets and inhibits the expression of ECT2, thus inhibiting the

invasion and migration of BC cells, and promoting cell apoptosis. miR-223-3p plays a

protective role in BC.
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Introduction
Breast cancer (BC) is one of the most common gynecological tumors that pose a

major threat to women’s health in clinic; in recent years, the incidence of BC has

been increasing and gradually showing a younger trend.1,2 Although the early

diagnosis and comprehensive treatment of BC have made some progress in recent

years, the long-term survival rate of BC patients is still not high.3,4 Tumor invasion

and migration refers to the process in which tumors move away from the primary

site and continue to proliferate and grow in other tissues.5 Invasion and migration
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are important factors affecting the prognosis of patients

with tumor; therefore, it is important to study the mechan-

ism of invasion and migration of BC for finding effective

targets, improving the therapeutic effect of patients and

prolonging their survival period.6,7

MiR-223 is mainly located in the q12 segment of the

human X chromosome, and its expression is regulated by

multiple transcription factors such as PU.1, C/EBPa and

NFI-A.8 Study has confirmed that miR-223 can participate

in the function regulation of various systems, such as the

human immune system, cardiovascular system, muscle and

bone.9 At the same time, miR-223 also acts as a tumor

suppressor gene in a variety of tumors. Li et al. demon-

strated in the study that miR-223 was less expressed in

osteosarcoma, and could inhibit the proliferation of cancer

cells and promote apoptosis by inhibiting the transcription

of Hsp90-B1 in osteosarcoma cells.10 Fabris et al. con-

firmed in their study on BC that overexpression of miR-

223 could inhibit the recurrence of BC by mediating the

EGF signaling pathway, suggesting that it also plays an

important role in the progression of BC.11 ECT2 has been

confirmed by many studies to play an important role in the

pathogenesis and progression of BC and is an important

gene for promoting the development of cancer.12 Study has

confirmed that miR-223 can inhibit the progression of

osteosarcoma by targeting ECT2.13 However, whether

miR-223 can regulate the pathogenesis of BC by mediat-

ing ECT2 is still unclear. Based on the above research, this

study confirmed the targeting relationship between miR-

223-3p and ECT2 by targeting prediction website and

luciferase report, and also confirmed that miR-223-3p

and ECT2 could participate in the invasion and migration

process of BC cells, which has certain significance for

molecular targeting therapy of BC.

Materials and methods
Cell line screening
Human normal breast cells, BC cell lines and HEK-293T

cells were purchased from the Institute of Basic Medicine,

Chinese Academy of Medical Sciences. Human normal

breast epithelial cells MCF-10A and BC cell lines MCF-

7, MDA-MB-468, SK-BR-3 and MDA-MB-231 were cul-

tured in RPMI 1640 monolayer culture medium. Fetal

bovine serum (10%), 100 mg/mL streptomycin and 100

U/mL penicillin were added into the culture medium and

cultured in a constant temperature incubator containing

5% CO2 at 37°C. The medium was changed once every

1–2 days, and subculture was conducted when the cell

fusion degree reached 80–90%. MDA-MB-468 cell lines

with the highest expression of ECT2 were screened by

quantitative real-time polymerase change reaction (qRT-

PCR) and Western blot for subsequent experiments. This

study was approved by the ethics committee of Tianjin

Medical University Cancer Institute and Hospital.

Cell grouping and transfection
BC MDA-MB-468 cells were divided into six groups: blank

group (no plasmid transfection), NC group (negative control,

transfected empty plasmid), miR-223-3p mimic group (trans-

fected with miR-223-3p mimic plasmid), miR-223-3p

inhibitor group (transfected with miR-223-3p inhibitor

plasmid), si-ECT2 group (transfected with si ECT2 plasmid)

and miR-223-3p mimic+oe-ECT2 group (transfected with

miR-223-3p mimic plasmid and ECT2 plasmid). The target

plasmids used for cell transfection were purchased from

Dharmacon company. MDA-MB-468 cells were inoculated

into a six-well plate at a density of 3×105/well. When the cell

fusion degree reached 80%, the cells were transfected with

Lipofectamine 2,000 kit (Invitrogen Company, USA). The 4

μg of target plasmids and 10 μL of Lipofectamine 2,000 were

diluted with 250 μL of serum-free Opti-MEMmedium (Gibco

Company, USA), then blended lightly; let stand at room

temperature for 5 min and mixed them evenly; after 20 min,

the mixed solution was added to the culture pore and cultured

in a 37°C and 5% CO2 incubator; after 6 h, the 250 μL of

serum-free Opti-MEM medium was replaced with complete

culture medium; after 48 h, the cells were collected.

Dual luciferase reporter gene assay
The target gene of miR-223-3p was evaluated using the

Targetscan online prediction website (http://www.targets

can.org/vert_70/) to verify whether miR-223-3p targets

and inhibits ECT2. The full length of the 3ʹ-UTR region

of the ECT2 amplified gene was cloned. The PCR products

were cloned into the downstream polyclonal sites of the

pmirGLO Luciferase gene using SpeI and Hind III endonu-

clease sites to construct the p ECT2-Wt vector. The PCR

site-directed mutagenesis was used to construct the p ECT2-

Mut vector. Rellina plasmids and the correctly sequenced

luciferase reporter plasmids WT and MUT were co-trans-

fected into HEK-293T cells with miR-223-3p, respectively.

After transfection for 48 h, cells were collected and lysed,

and centrifuged for 3–5 min to obtain the supernatant.

Luciferase activity was detected using luciferase assay kit

(Shanghai Biyutian biotechnology Co., Ltd., China).

Wang et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
OncoTargets and Therapy 2019:127676

http://www.targetscan.org/vert_70/
http://www.targetscan.org/vert_70/
http://www.dovepress.com
http://www.dovepress.com


qRT-PCR
Total RNA was extracted from each group using a Trizol

kit (Invitrogen Company, USA). Reverse transcription

was carried out using PrimescriptTM RT reagent Kit

(Bao Bioengineering (Dalian) Co., Ltd.). The target

gene and internal reference gene were amplified by

fluorescence quantitative PCR. U6 was used as the

internal reference for miR-223-3p, and GAPDH was

used as the internal reference for other factors. The

mRNA expression levels of miR-223-3p, ECT2, Bax,

Bcl-2, vascular endothelial growth factor (VEGF) and

TGF-β1 were calculated using the 2–ΔΔCt formula. The

formula is as follows: ΔΔCT = ΔT experimental group – ΔCt

control group, ΔCt = Ct target gene – Ct internal reference gene.

Ct is the number of amplification cycles when the real-

time fluorescence intensity of the reaction reaches a set

threshold. The experiment was repeated three times. The

primer sequences were shown in Table 1.

Western blot
Total protein was extracted from cells by protein lysate and

quantified by BCA method, then separated through electro-

phoresis and transferred into the membrane. The membrane

was blocked with 5% skim milk powder for 1 h, and

incubated with 1:2,000 dilute mouse anti-human ECT2

monoclonal antibody, 1:1,000 dilute mouse anti-human

Bax monoclonal antibody, 1:1,000 dilute mouse anti-

human Bcl-2 monoclonal antibody, 1:1,000 dilute rabbit

anti-human VEGF monoclonal antibody and 1:2,000 dilute

mouse anti-human TGF-β1 monoclonal antibody for the

night at 4°C. Next day, after being washed with TBST

three times, for 5 min each time, the membrane was incu-

bated with HRP-labeled goat anti-mouse secondary anti-

body (1:500 dilution) or HRP-labeled goat anti-rabbit

secondary antibody (1:500 dilution) for 1.5 h at room

temperature. GAPDH was used as internal reference. All

the antibodies were purchased from Abcam company. The

membrane was washed with TBST three times and subjec-

tived to a luminescence reaction using the ECL kit

(Amersham Life Sciences Company, USA), then placed in

an imaging analyzer for development imaging. Analysis

was performed using Quantity One software.

CCK-8 method
The MDA-MB-468 cells of each group after transfection

for 24 h were placed on a 96-well culture plate, and the

cell density was adjusted to 2×103/mL, and 100 μL of the

cell culture medium was added to each well. The culture

plate was cultured in a 37°C cell culture incubator, and the

cell viability was measured at 0, 24, 48 and 72 h. Ten

microliters of CCK8 reagent were added to each well, then

incubated at 37°C for 2 h, before detection with a micro-

plate reader and the values being recorded. The optical

density (OD) value was 450 nm. Three parallel wells were

set in each group, and the average value was taken. The

experiment was repeated three times. The cell viability

curve was drawn with the time point as the abscissa and

OD value as the ordinate.

Flow cytometry
After 24 h of transfection, MDA-MB-468 cells in each group

were digested with trypsinase without EDTA and collected in

a flow tube. The supernatant was discarded after centrifuga-

tion for 30 min at 3,000 r/min. The cells were washed with

cold PBS three times, centrifuged at 3,000 r/min for 15 min,

and the supernatant was discarded. According to the instruc-

tions of Annexin-V-FITC Apoptosis Detection Kit (Sigma

Table 1 PCR primer sequences

Gene Sequence

miR-

223-3p

Upstream: 5′- CGCUAUCUUUCUAUUAACUGACCAU

AA-3′

Downstream: 5′- CGCUAUCUUUCUAUUAUGACUCC

AUAA-3′

ECT2 Upstream: 5ʹ- GCCTTGCTTGTGAGGCCACCAA-3’

Downstream: 5ʹ- TCCACTGAGCCGTGGGATGTCA-3’

Bax Upstream: 5′-CCCGAGAGGTCTTTTTCCGAG-3′

Downstream: 5′-CCAGCCCATGATGGTTCTGAT-3′

Bcl-2 Upstream: 5′-TACAGGCTGGCTCAGGACTAT-3′

Downstream: 5′-CGCAACATTTTGTAGCACTCTG-3′

VEGF Upstream: 5ʹ-GGATGTCTATCAGCGCAGCTAC-3′

Downstream: 5ʹ-TCACCGCCTCGGCTTGTCACATC-3′

TGF-β1 Upstream: 5ʹ-GGCGGTCATGGTTGGCACTG-3′

Downstream: 5ʹ-CAGGAGACAGGCCGGGGATG-3′

GAPDH Upstream: 5ʹ-CATGAGAAGTATGACAACAGCCT-3’

Downstream: 5ʹ-AGTCCTTCCACGATACCAAAGT-3′

U6 Upstream: 5ʹ-GTGCTCGCTTCGGCAGCACATATAC-3′

Downstream: 5′-AAAAATATGGAACGCTTCACGAATTT

G-3′

Abbreviations: ECT2, epithelial cell transforming sequence 2 oncogene; VEGF,

vascular endothelial growth factor.
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Company, USA), Annexin-V-FITC, PI and HEPES buffer

solution were prepared into Annexin-V-FITC/PI dye solution

at the ratio of 1:2:50. Resuspended 1×106 cells per 100 μL of

the dye solution, then shaked and mixed evenly, after incuba-

tion at room temperature for 15 mins, 1 mL HEPES buffer

solution was added, then shaked and mixed evenly. Annexin-

V-FITC and PI (apoptotic cells) fluorescence were, respec-

tively, detected with a band pass filter at 525 nm and 620 nm

which excited at a wavelength of 488 nm, and the apoptosis

was detected by PI red fluorescence.

Scratch assay
After 24 h of transfection, the cells in each group were

inoculated into six-well plates with 5×105/well. When the

cell growth fusion degree reached about 90%, the 20-μL
sterile tip was used to slightly cross the central axis of the

well. Washed the cells with PBS three times to remove the

scratched cells, then the serum-free medium was added

and cultured in an incubator of 37°C and 5% CO2.

Samples were taken at 0 and 24 h. Photographs were

taken under an inverted microscope and the scratch dis-

tances were measured.

Transwell assay
The 50 mg/L of Matigel matrix glue (Sigma Company,

USA) was diluted at a ratio of 1:8. Each chamber was

covered with 60 μL diluent on the upper surface of the

basement membrane and air-dried at room temperature.

The residual liquid in the culture plate was absorbed, and

50 μL of 10 g/L bovine serum albumin (BSA) serum-free

medium was added to each well, and left at 37°C for 30

min. After transfection for 24 h, the cells of each group

were cultured to the logarithmic growth phase. The loga-

rithmic growth phase cells of each group were taken, and

the cell density was adjusted to 1×105 cells/mL with 10 g/

L of BSA serum-free medium, and 200 μL cell suspension

was added to each transwell chamber. The 500 μL of

culture medium containing 10% fetal bovine serum was

added into the chamber under 24-well plate, and the trans-

well chamber was placed in the culture plate and incubated

for 24 h in the 37°C and 5% CO2 incubator. After remov-

ing the chamber and wiping cells near the surface of the

PVPF membrane with a cotton swab, the cells were fixed

at room temperature with 95% alcohol for 30 min, stained

with crystal violet (Sigma Company, USA) for 20 min,

washed with clean water three times, observed and

counted under an inverted microscope and photographed.

Statistical analysis
Statistical data were processed and analyzed by SPSS21.0

statistical software. The results of various parameters of

the measurement data were expressed as mean ± standard

deviation (�x ±s). One-way ANOVA was used for compar-

ison among groups, and independent t test was used for

comparison between two groups. The enumeration data

were expressed by percentage (%). Chi-square test was

used for comparison among groups. There is a significant

difference at P<0.05.

Results
Dual luciferase reporter gene assay
The biological prediction website http://www.targetscan.

org/vert_70/ showed the sequence of the 3ʹ-UTR region of

the ECT2 targeted by miR-223-3p, as shown in Figure 1A.

The results of the dual luciferase reporter gene system

showed that the luciferase signal of the miR-223-3p

mimic and p ECT2-Wt co-transfection group was signifi-

cantly decreased compared with the NC group (P<0.05),

while the luciferase signal of the mutant p ECT2-Mut

showed no significant difference between the groups

(P>0.05), as shown in Figure 1B. Therefore, miR-223-3p

can target ECT2.

The highest expression of ECT2 in MDA-

MB-468 cell line
mRNA and protein expressions of ECT2 in each group

were detected by qRT-PCR and Western blot (Figure 2),

and the mRNA and protein expression of ECT2 in each

BC cell line was significantly increased compared with

MCF-10A in human normal breast epithelial cells (all

P<0.05). Compared with the MDA-MB-468 cell line, the

expression of ECT2 in each group was significantly

decreased (all P<0.05).

mRNA expression of related gene after

transfection in each group
The results of qRT-PCR showed that there was no significant

difference in the mRNA expression of related gene between

blank group and NC group (P>0.05, Figure 3). Compared

with the NC group, the mRNA expression of Bax in miR-

223-3p mimic and si-ECT2 groups were significantly

increased, while the mRNA expression of ECT2, Bcl-2,

VEGF and TGF-β1 were significantly decreased (all

P<0.05). The expression levels of miR-223-3p in the miR-

223-3p mimic group and the miR-223-3p mimic+oe-ECT2
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group were significantly higher than those in the NC group

(P<0.05). There was no significant difference in the expres-

sion of miR-223-3p between si-ECT2 group and NC group

(both P>0.05). Compared with NC group, the expression of

miR-223-3p and Bax mRNA in the miR-223-3p inhibitor

group was significantly decreased, while the mRNA expres-

sion of ECT2, Bcl-2, VEGF and TGF-β1 were significantly

increased (both P<0.05).

Protein expression of related gene after

transfection in each group
Western blot results showed that there was no significant

difference in the expression of related gene between the

blank group and the NC group (P>0.05, Figure 4).

Compared with the NC group, the protein expression of

Bax in miR-223-3p mimic and si-ECT2 groups were sig-

nificantly increased, while the protein expression of ECT2,

Bcl-2, VEGF and TGF-β1 were significantly decreased (all

P<0.05). Compared with the NC group, the protein expres-

sion of Bax in miR-223-3p inhibitor group was significantly

decreased, while the protein expression of ECT2, Bcl-2,

VEGF and TGF-β1 were significantly increased (both

P<0.05). There was no significant difference in the expres-

sion of related gene between miR-223-3p mimic+oe-ECT2

group and NC group (both P>0.05).

Cell viability condition after transfection

in each group
There was no significant difference in cell viability between

the blank group and the NC group at all time points (P>0.05).

Compared with NC group, the cell viability of miR-223-3p

mimic and si-ECT2 groups were decreased significantly at

24, 48 and 72 h (all P<0.05), while the cell viability of miR-

223-3p inhibitor group was increased significantly at 24, 48

and 72 h (P<0.05). There was no significant difference at all

Figure 1 Verification of the targeting relationship between miR-223-3p and ECT2. (A) Binding site of miR-223-3P and the 3ʹ-UTR region of ECT2; (B) dual luciferase
reporter chart. *Compared with NC group, P<0.05.
Abbreviation: ECT2, epithelial cell transforming sequence 2 oncogene.

Figure 2 Detection of ECT2 expression level in each cell line. (A) mRNA expression of ECT2 in each cell line; (B) Western blot of ECT2; (C) ECT2 protein expression

chart. *Compared with MCF-10A group, P<0.05. #Compared with MCF-7 group, P<0.05. &Compared with MDA-MB-468 group, P<0.05.
Abbreviation: ECT2, epithelial cell transforming sequence 2 oncogene.
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time points between the miR-223-3p mimic+oe-ECT2 group

and the NC group (P>0.05). See Figure 5.

Detection of apoptosis after transfection

in each group
There was no significant difference in apoptosis rate

between the blank group and the NC group (P>0.05).

Compared with the NC group, the apoptosis rate of the

miR-223-3p mimic and si-ECT2 groups were significantly

increased (all P<0.05), while the apoptosis rate of the

miR-223-3p inhibitor group was significantly decreased

(P<0.05). There was no significant difference in apoptosis

rate between the miR-223-3p mimic+oe-ECT2 group and

the NC group (P>0.05). See Figure 6.

Detection of migration ability after

transfection in each group
There was no significant difference in migration ability

between the blank group and the NC group (P>0.05).

Compared with the NC group, the migration ability of miR-

223-3p mimic and si-ECT2 groups were significantly

decreased (all P<0.05), while the migration ability of miR-

223-3p inhibitor group was significantly increased (P<0.05).

There was no significant difference in migration ability

Figure 3 mRNA expression of related gene after transfection of each group of

cells. *Compared with NC group, P<0.05. #Compared with miR-223-3p mimic

group, P<0.05. &Compared with miR-223-3p inhibitor group, P<0.05. %Compared

with si-ECT2 group, P<0.05.

Figure 4 Protein expression of related gene after transfection of each group of cells. (A) Western blot; (B) protein expression chart. *Compared with NC group, P<0.05.
#Compared with miR-223-3p mimic group, P<0.05. &Compared with miR-223-3p inhibitor group, P<0.05. %Compared with si-ECT2 group, P<0.05.
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between the miR-223-3p mimic+oe-ECT2 group and the NC

group (P>0.05). See Figure 7.

Detection of invasion ability after

transfection in each group
There was no significant difference in invasion ability between

the blank group and the NC group (P>0.05). Compared with

the NC group, the invasion ability of the miR-223-3p mimic

and si-ECT2 groups was significantly decreased (all P<0.05),

while the invasion ability of the miR-223-3p inhibitor group

was significantly increased (P<0.05). There was no significant

difference in invasion ability between the miR-223-3p mimic

+oe-ECT2 group and the NC group (P>0.05). See Figure 8.

Discussion
Breast cancer (BC) refers to themalignant tumor located in the

epithelial tissue of the breast. The incidence of BC has been

increasing in recent years and the majority of BC patients are

women, which has become one of the major public health

issues in the current society.14 Surgical treatment, radiotherapy

and chemotherapy, and endocrine therapy are common thera-

pies in clinic. With deepening understanding of the biological

behavior of BC, the application of biological targeting therapy

is gradually becoming widespread.15 miRNA is an endogen-

ous, small-molecule non-coding RNA discovered in recent

years which can regulate gene expression and translation and

thus participate in biological activities such as proliferation and

apoptosis of tumor cells.16 The migration and invasion of

tumor cells has been confirmed to be an important factor in

the recurrence and metastasis of tumors, while distant metas-

tasis is an important cause of poor prognosis and death of

tumor patients.17–19 Based on the molecular mechanism of

invasion and migration of BC cells, this study confirmed that

miR-223-3p can protect the invasion andmigration of BC cells

by targeting and inhibiting ECT2.

Shi et al. found high expression of ECT2 in lung

cancer patients’ tissues through genomic scale analysis,

and ECT2 could be used as an important marker for

diagnosis and prognosis of human lung cancer.20 In

addition, it has also been confirmed that ECT2 silencing

can inhibit invasion and migration of BC cells by

Figure 5 Cell viability line chart of each group. *Compared with blank group at the

same time point, P<0.05. #Compared with miR-223-3p mimic group at the same

time point, P<0.05. &Compared with miR-223-3p inhibitor group at the same time

point, P<0.05. %Compared with si-ECT2 group at the same time point, P<0.05.

Figure 6 Experiment results of flow cytometry. (A) Detection of apoptosis by flow cytometry in each group; (B) Chart of cell apoptosis in each group. *Compared with NC

group, P<0.05. #Compared with miR-223-3p mimic group, P<0.05. &Compared with miR-223-3p inhibitor group, P<0.05. %Compared with si-ECT2 group, P<0.05.
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regulating actin cytoskeleton remodeling.21 First, this

study detected the expression of ECT2 in each BC cell

line and found that the expression was highest in MDA-

MB-468 cell line, so this cell line was selected for

subsequent experiments.

Vascular endothelial growth factor (VEGF) is secreted by

some tumor cells and has the function of inducing angiogen-

esis. It can promote the production of tumor vessels and the

proliferation of tumor cells by binding the corresponding

receptors in vascular endothelium.22–24 When discussing the

Figure 7 Results of cell scratch assay (×100). (A) Scratch assay chart; (B) cell migration and healing rate in each group. *Compared with NC group, P<0.05. #Compared with

miR-223-3p mimic group, P<0.05. &Compared with miR-223-3p inhibitor group, P<0.05. %Compared with si-ECT2 group, P<0.05.

Figure 8 Cell invasion experiment diagram (×200). (A) Invasion experiment results; (B) number of cell invasion in each group. *Compared with NC group, P<0.05.
#Compared with miR-223-3p mimic group at the same time point, P<0.05. &Compared with miR-223-3p inhibitor group, P<0.05. %Compared with si-ECT2 group, P<0.05.
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relationship between TGF-β1 and the characteristics of BC

stem cells, some studies have found that TGF-β1 can promote

the ability of self-renewal, invasion and migration of BC stem

cells, as well as enhancing the stem cell characteristics, thus

playing a significant role in the progress of BC disease.25–27

qRT-PCR and Western blot experiments confirmed that com-

pared with the blank group, the mRNA and protein expression

of apoptosis-promoting gene Bax were significantly increased

in the miR-233-3p overexpression group and the ECT2 gene

silencing group, while the mRNA and protein expression of

apoptosis-inhibiting genes Bcl-2, VEGF and TGF-β1 were

significantly decreased and the changes in the combined

group were more significant (P<0.05). The significant down-

regulation of ECT2 expression in the miR-223-3p mimic

group further confirmed that miR-223-3p could regulate the

expression of ECT2. The biological behavior of cancer cells is

an important marker reflecting the progress and severity of

cancer.28–30 In order to explore howmiR-223-3p andECT2 are

involved in the regulation of biological characteristics of BC

cells, CCK8 and flow cytometry were used to detect the cell

viability and apoptosis in each group. It was found that over-

expression of miR-223-3p or inhibition of ECT2 expression

could inhibit the enhancement of BC cell viability and promote

cell apoptosis. Scratch and transwell experiments confirmed

the value of miR-223-3p overexpression and inhibition of

ECT2 gene expression in inhibiting cell migration and inva-

sion. The above studies confirmed that miR-223-3p could

target and inhibit ECT2 and regulate the invasion and migra-

tion of BC cells. This study confirmed the role of miR-223-3p

and ECT2 in BC from the level of cell experiments, which has

certain guiding significance for clarifying the molecular

mechanism of BC pathogenesis and progress.

In conclusion, miR-223-3p can target and inhibit the

expression of ECT2, promotes the apoptosis of BC cells,

inhibits the proliferation, invasion and migration of BC

cells, and plays a protective role in the progression of BC.

This study provides a new molecular targeted therapeutic

target for the treatment of BC, but whether miR-223-3p

affects the biological characteristics of BC cells through

downstream signaling pathways needs further research.
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