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Abstract: Objective: We aimed to investigate the effects of epidermal growth factor-like domain 7 (EGFL7) on
breast cancer cell proliferation and angiogenesis and its association with the p38 mitogen-activated protein kinase
(P38MAPK) signaling pathway. Methods: The vectors for stable overexpression of EGFL7 and the vectors for EGFL7
knockout were constructed. The breast cancer cell line MDA-MB-231 was selected for this study and the cells were
divided into four groups: the control group, the empty vector group (transfected with an empty vector), the EGFL7
overexpression group (transfected with the EGFL7 overexpression vector), and the EGFL7 knockout group (trans-
fected with the EGFL7 knockout vector). After 72 h of transfection, the mRNA and protein levels of EGFL7 in the
cells were detected by RT-PCR and Western blot, respectively. The cell proliferation rates at 12 h, 24 h, 48 h and
72 h of culture in each group were detected using the MTT method. An in vitro tumor angiogenesis model of tumor-
endothelial cells co-culture system was established and the angiogenesis ability at 12 h, 24 h, 48 h and 72 h of cul-
ture were compared among the groups using an in vitro angiogenesis assay. The cells in the EGFL7 overexpression
group were further divided into three groups and were treated with p38MAPK inhibitor SB203580 at a dose of O
umol/L, 5 ymol/L, and 10 pmol/L, respectively. Afterward, the cells were co-cultured with endothelial cells for 48 h.
Western blot was performed to detect the protein levels of vascular endothelial growth factor (VEGF), p38MAPK, and
p-p38MAPK. Results: Compared with the control group, the EGFL7 mRNA level was higher in the EGFL7 overexpres-
sion group and lower in the EGFL7 knockout group (both P<0.05). Compared with the control group at 12 h, 24 h,
48 h, and 72 h of culture, the cell proliferation rates were lower in the EGFL knockout group and higher in the EGFL
overexpression group, respectively (all P<0.05). Moreover, compared with the control group at these time points,
the number of vascular sprouts and the protein levels of VEGF, p38MAPK, and p-p38MAPK were lower in the EGFL7
knockout group and higher in the EGFL7 overexpression group, respectively (all P<0.05). After the cells overexpress-
ing EGFL7 were treated with SB203580, the level of p-p38MAPK was deceased, and the protein expression level of
VEGF was inversely related with the SB203580 concentration (F=44.24, P<0.01). Conclusion: EGFL7 can promote
the proliferation of breast cancer cells and angiogenesis, and the mechanism may be associated with the activation
of p38MAPK signaling pathway and promotion of VEGF expression.
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Introduction

Breast cancer is a common malignant tumor
that occurs mostly in women [1]. The local
tumor microenvironment can determine the
malignant biological properties of the cell, and
angiogenesis is an essential element in cancer
cell proliferation and metastasis [2, 3]. Vascu-
lar endothelial growth factor (VEGF), which has
been recognized as a cytokine that can stimu-
late angiogenesis more significantly than other

cytokines, can markedly promote the metasta-
sis of breast cancer cells and plays a key role in
cancer cell proliferation [4]. Epidermal growth
factor-like domain 7 (EGFL7) is a secretory pro-
tein produced by vascular endothelial cells and
participates in angiogenesis [5]. Studies have
shown that the expression level of EGFL7 in
breast cancer tissue is closely related to tumor
stage, the depth of invasion, chemotherapy
outcome, and prognosis [6]. EGFL7 may also
promote the transmission of VEGF signal in the


http://www.ajtr.org

EGFLY regulates breast cancer cell proliferation and VEGF expression via p38MAPK

process of angiogenesis and help maintain vas-
cular integrity, but the specific molecular mech-
anisms remain unclear [6]. At present, studies
have confirmed that p38 mitogen-activated
protein kinase (p38MAPK) plays a crucial role
in the invasion and metastasis of various malig-
nant tumors and the regulation of VEGF protein
expression [4-6]. Based on these previous find-
ings, we conducted an in vitro study to further
investigate the role of EGFL7 in promoting the
proliferation of breast cancer cells and angio-
genesis and its association with the p38MAPK
signaling pathway, in an effort to provide more
data for the diagnosis and treatment of breast
cancer.

Materials and methods
Cell culture

The breast cancer cell line MDA-MB-231
(Sangon Biotech, Shanghai, China) was cul-
tured in RPMI-1640 medium (Sigma-Aldrich,
USA) containing 10% fetal bovine serum,
100,000 U/L penicillin, and 100 mg/L strepto-
mycin at 37°C in 5% CO, and saturated humid-
ity. After 24 hours, the medium was changed,
and the cells were sub-cultured after digestion.
The cells of the third generation were used for
the subsequent experiments.

Epidermal growth factor-like domain 7 (EGFL7)
overexpression and EGFL7 knockout

MDA-MB-231 cell line overexpressing EGFLTY:
The cDNA of EGFL7 was cloned by RT-PCR, and
the pcDNA3.1-EGFL7 vector was constructed.
The liposome-based vectors were transfected
into MDA-MB-231 cell line followed by G418
screening and RT-PCR verification.

MDA-MB-231 cell line with EGFL7 knockout:
The siRNA fragment was designed and the
pcDNA3.1-EGFL7-siRNA vector was construct-
ed. The liposome-based vectors were trans-
fected into MDA-MB-231 followed by G418
screening and RT-PCR verification.

Grouping

The cells were divided into four groups: the con-
trol group (blank control, no transfection), the
empty vector group (transfected with empty
vectors), EGFL7 overexpression group (trans-
fected with EGFL7 overexpression vector), and
EGFL7 knockout group (transfected with EGFL7
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knockout vector). After 72 h of transfection, the
MRNA and protein expression levels of EGFL7
in the cells were detected by RT-PCR and
Western blot. The cell proliferation rate was
detected using the MTT method at 12 h, 24 h,
48 h and 72 h of culture. The in vitro model of
tumor angiogenesis of tumor-endothelial cells
co-culture was established. The angiogenesis
ability was detected by the in vitro angiogene-
sis assay. The protein levels of VEGF, p-
p38MAPK, and p38MAPK were detected by
western blot. Five replicate wells were set at
each time point in each group, and the average
value was calculated.

The cells in EGFL7 overexpression group were
divided into three groups which were treated
with p38MAPK inhibitor SB203580 at a dose
of 0 umol/L, 5 ymol/L, and 10 ymol/L, respe-
ctively. Afterward, the cells were co-cultured
with endothelial cells for 48 h. Subsequently,
the protein expression levels of VEGF, p-
p38MAPK, and p38MAPK were measured.

Test methods

RT-PCR: RNA was isolated from the cells ac-
cording to the manufacturer’s instructions of
the Trizol kit (Boster Biological Technology,
China) using the single-step method. After
measuring the RNA concentration and purity,
the RNA was reversely transcribed into cDNA.
The total PCR reaction volume was 25 yL and
the mixture contained 12.5 uL of SYBR® Pre-
mix Ex Tag™ (2x), 1 uL of 10 yM forward pri-
mer, and 1 pyL of 10 uM reverse primer. The
reaction parameters were set as follows: pre-
denaturation at 92°C for 20 s, denaturation at
96°C for 2 s, annealing at 85°C for 20 s, and
extension at 80°C for 6 s. The cycle was re-
peated 40 times (PCR instrument: ABI PCR
System 9700, USA). The relative expression
level of the target mRNA was calculated using
the 225°t method with GAPDH as the internal
reference. The primer sequences are listed in
Table 1.

MTT assay: The cells in each group were seed-
ed into 96-well plates at a cell density of 5*10°
cells/well. The MTT solution (Boster Biological
Technology, China) was added into each well
(20 yL of MTT/well) at 12 h, 24 h, 48 h, and 72
h, respectively, followed by another 4 h culture.
Afterward, the optical density (OD) was mea-
sured with a microplate reader.
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Table 1. Primer sequence

Forward primer Reverse primer Size (bp)
EGFL7 5’-AACGCTGGCTCCGAAAACTT-3’ 5’-CCTAAGGCGGTAAAATGCC-3’ 256
GAPDH 5’-GGCTACAGCAACAGGGTG-3’ 5-TTTGGTTGAGCACAGGGT-3’ 148

Note: EGFL7: epidermal growth factor-like domain 7.

Table 2. The mRNA and protein expression levels of
EGFL7 in each group (X + sd)

EGFL7 mRNA EGFL7/B-actin

EGFL7 overexpression group 0.64+0.11°** 0.56+0.12"#*

EGFL7 knockout group 0.27+0.13"%  0.21+0.03™*
Control group 0.46+0.09 0.3810.05
Empty vector group 0.45+0.07 0.36+0.04
F 12.684 10.573

P 0.000 0.000

Note: “P<0.05 vs. the control group; P<0.05 vs. the EGFL7 knockout
group; *P<0.05 vs. the empty vector group. EGFL7: epidermal growth
factor-like domain 7.

In vitro angiogenesis assay: Matrigel matrix
was prepared and added onto the 24-well
plates (150 uL of Matrigel matrix/well) follow-
ed by ultraviolet disinfection overnight. The
breast cancer cells were cultured for 3 days
and then centrifuged at 2,500 rpm for 30 min.
The supernatant was collected and mixed with
the medium at a ratio of 1:1. Next, the mixture
was added into the 24 well plates pre-coated
with Matrigel matrix (3 mL of mixture/well).
The isolated culture of human umbilical vein
endothelial cells (5*10° cell, Sangon Biotech,
Shanghai) were then inoculated to establish in
vitro tumor angiogenesis model of tumor-endo-
thelial cells co-culture. At 12 h, 24 h, 48 h, and
72 h of culture, the results were photographed
using an inverted fluorescence microscope
(Olympus IX71, Olympus, Japan), respectively.
Five fields were selected under high magnifica-
tion, and the number of vascular sprouts was
counted to calculate the mean value.

Western blot: The samples were treated with
RIPA lysis buffer (2 mL), homogenized, and
placed in an ice bath for 30 min. Afterward,
the samples were centrifuged at 40°C 500xg
for 5 min. After removing the supernatant and
ultrasonic cell disintegration, the samples we-
re centrifuged again, and 10 pL of the super-
natant was collected. The samples were load-
ed on the gel for electrophoresis. Afterward,
the proteins were transferred from the gel to
the membrane. The membrane was cut and
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blocked with the blocking solution for
1 h and was then added with the mono-
clonal antibodies in the following order:
rat anti-human VEGF (1:100, Beyotime,
China), p38MAPK (1:200, Boster Bio-
logical Technology, China), p-p38MAPK
(1:200, Boster Biological Technology,
China), EGFL7 (1:100, Boster Biological
Technology, China), and B-actin (1:100,
Boster Biological Technology, China).
Next, the membrane was incubated with
horseradish peroxidase-conjugated sec-
ondary antibody (1:100, Boster Biological
Technology, China). The membrane was

exposed with a Bio-Rad imaging system
(VersaDoc 3000, Bio-Rad, USA), and the OD
value was measured using the Image Lab
Software (VersaDoc 3000, Bio-Rad, USA). The
relative expression levels of VEGF, p38MAPK,
and EGFL7 were calculated as the ratio of the
gray value of these proteins to the gray value
of B-actin. The relative expression of p-
p38MAPK was calculated as the ratio of the
gray value of p-p38 MAPK to the gray value of
p38 MAPK.

Statistical analysis

SPSS 20.0 software was used for statistical
analysis. The sample size per group was 3. The
measurement data in the three groups are pre-
sented as mean + standard deviation (X % sd).
One-way analysis of variance was conducted
for comparison among the three groups, and
LSD-t method was conducted for pairwise com-
parison. P<0.05 indicated a statistically signifi-
cant difference.

Results

The mRNA and protein expression levels of
EGFL7Y in each group

Compared with the control group, the mRNA
and protein expression levels of EGFL7 were
higher in the EGFL7 overexpression group and
lower in the EGFL7 knockout group (both P<
0.05). See Table 2 and Figure 1.
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Figure 1. EGFL7 protein expression levels in each group. A: Western blot
results; B: Histogram of the EGFL7 protein expression levels in each group.
"P<0.05 vs. the control group; *P<0.05 vs. the EGFL7 knockout group;
*P<0.05 vs. the empty vector group. EGFL7: epidermal growth factor-like

domain 7.

Breast cancer cell proliferation rates at differ-
ent time points in each group

MTT assay showed that compared with the
control group at 12 h, 24 h, 48 h and 72 h of
culture, the cell proliferation rates were higher
in the EGFL7 overexpression group and lower
in the EGFL7 knockout group, respectively (all
P<0.05). See Table 3.

Angiogenesis at different time points in each
group

An in vitro angiogenesis assay showed that
compared with the control group at 12 h, 24 h,
48 h and 72 h of culture, the numbers of vascu-
lar sprouts were higher in the EGFL7 overex-
pression group and lower in the EGFL7 knock-
out group, respectively (all P<0.05). See Table
4 and Figure 2.

The protein levels of VEGF, p-p38MAPK, and
pP38MAPK at different time points in each
group

Western blot analysis showed that compared
with the control group at 12 h, 24 h, 48 h, and
72 h of culture, the protein levels of VEGF,
p38MAPK, and p-p38MAPK were higher in the
EGFL7 overexpression group and lower in the
EGFL7 knockout group, respectively (all P<
0.05). See Tables 5-7 and Figure 3.

EGFL7 regulates VEGF expression in breast
cancer cell line MDA-MB-231 via p38MAPK
signaling pathway

In order to investigate whether EGFL7 regula-
tes VEGF expression through p38MAPK signal-
ing pathway, we chose SB203580, a specific
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whether the expression level
@“"‘) of VEGF protein was reversed.
oﬁ‘“ Western blot results showed
that at 48 h after treatment
with SB203580 at a dose of
0, 5, and 10 umol/L, the pro-
tein level of p38MAPK did not
change, but the level of acti-
vated p-p38MAPK/p38MAPK
decreased with the increase
of SB203580 concentration (Figures 4, 5).
These results indicate that SB203580 can
effectively inhibit the activation of p38MAPK
signaling pathway induced by EGFL7 protein
upregulation in MDA-MB-231 cell line.

In addition, the VEGF protein expression level
gradually decreased with the increase of
SB203580 concentration (Figures 4, 5). The
analysis of variance test showed significant dif-
ferences among the three groups (F=44.24,
P<0.01) and suggested that the inhibition of
VEGF protein expression was dose-dependent
on the SB203580 concentration.

Discussion

EGFL7 is mainly secreted by vascular endothe-
lial cells and is highly expressed during angio-
genesis during early embryonic development
[7]. As the human body develops, the structure
and function of blood vessels becomes ma-
ture, and the demand for angiogenesis is de-
creased markedly. With the decrease of angio-
genesis, the level of EGFLY is also decreased
and the expression of EGFL7 is only high in
heart, lung, kidney, tumor tissues (including
benign and malignant tumors), and inflamma-
tory tissues [8]. Angiogenesis is a way of re-
pairing the human body, which can provide
sufficient nutrition for the locally proliferated
cells. When the body repair is finished, the
angiogenesis process ends. Angiogenesis is
not a process that occurs from scratch, rather,
it is a process of sprouting new and incom-
plete micro-vessels from existing vascular
structures. This complex process is regulated
by various cell growth factors, such as VEGF/
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Table 3. Breast cancer cell proliferation rates in each group (X * sd)

12 h 24 h 48 h 72 h
EGFL7 overexpression group 48.3745.31"#% 71.26+8.27#% 92.64+11.91"*%  93.11+12.16"**
EGFL7 knockout group 13.09+3.27"* 16.38+5.11"% 28.55+6.45"* 31.09+3.85"%
Control group 24.02+5.82 41.19+49.02 51.05+10.25 52.92+11.50
Empty vector group 31.24+6.01 57.86+7.35 72.28+9.05 73.25+8.57
F 12.356 10.056 10.856 11.002
P 0.005 0.011 0.008 0.007

Note: "P<0.05 vs. the control group; *P<0.05 vs. the EGFL7 knockout group; *P<0.05 vs. the empty vector group. EGFLT7:

epidermal growth factor-like domain 7.

Table 4. Number of vascular sprouts in each group (X * sd)

12 h 24 h 48 h 72 h
EGFL7 overexpression group 6.59+0.64"#%* 8.13+0.82*#* 10.05+1.23"#%* 11.1142.08"#*
EGFL7 knockout group 1.34+0.11"% 1.64+0.13"% 1.99+0.16"* 2.08+0.21%%
Control group 2.05+0.75 3.964£0.13 4.15+0.25 4.98+0.59
Empty vector group 3.01+0.31 4.66%0.15 5.81+0.08 5.87+0.34
F 15.324 14.367 10.568 11.256
P 0.000 0.000 0.000 0.000

Note: “P<0.05 vs. the control group; *P<0.05 vs. the EGFL7 knockout group; *P<0.05 vs. the empty vector group. EGFLT:

epidermal growth factor-like domain 7.
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Figure 2. Number of vascular sprouts in each group at 72 h (40x%). A: EGFL7
overexpression group; B: Empty vector group; C: Control group; D: EGFL7
knockout group. EGFL7: epidermal growth factor-like domain 7.

VEGF receptor, angiotensin/Tie signaling path-
way, transforming growth factor 3, fibroblast
growth factor, and Notch signaling pathway
[9-13]. EGFL7, as one of these factors, plays a
critical role in regulating endothelial cell adhe-
sion and migration and in inhibiting vascular
smooth muscle cell migration. Endothelial cell
adhesion and migration are key elements in
angiogenesis, and EGFL7 regulates the migra-
tion direction and spatial structure of the en-
dothelial cell [14]. EGFL7 induces angiogenesis
by mainly promoting the migration of endothe-
lial cells and the formation of the vascular bed
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— structure, whereas VEGF, fib-
roblast growth factor, and
. 2 angiotensin induce angiogen-
. esis by directly stimulating
.| endothelial cell proliferation,
whereas [15]. EGFL7 can inhi-
bit the migration of vascular
smooth muscle cell but can-
not inhibit the proliferation of
| the smooth muscle cell [16].
- 50um
Studies have found that when
a tumor diameter exceeds 2
mm, the tumor will heavily rely
on the local newly formed ves-
sels to supply energy and
nutrition for proliferation and invasion; mean-
while, high level of EGFL7 protein can be detect-
ed in these neovascular endothelial cells [17].
Due to large intercellular space, loose cell junc-
tions, and incomplete basement membrane in
newly formed vessels, the tumor cells can pass
through the vascular barrier easily to enter the
blood system [18]. EGFL7 can promote the
migration, infiltration and metastasis of tumor
cells through autocrine and paracrine mecha-
nisms [19]. Meanwhile, EGFL7 can increase the
number of cells entering the blood system [20].
The surface of distant organs and tissues can

Am J Transl Res 2021;13(4):2608-2616
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Table 5. Protein expression levels of VEGF in each group (X * sd)

12 h 24 h 48 h 72 h
EGFL7 overexpression group 0.43+0.07"#% 0.57+0.04"#% 0.79+0.04"#* 0.89+0.11"**
EGFL7 knockout group 0.22+0.02"* 0.27+0.03"%* 0.31+0.03"%* 0.36+0.02"*
Control group 0.3340.04 0.394£0.02 0.54+0.07 0.57+0.02
Empty vector group 0.37+£0.01 0.42+0.03 0.55+0.05 0.59+0.07
F 9.048 7.284 7.182 7.582
P 0.006 0.013 0.009 0.007

Note: "P<0.05 vs. the control group; *P<0.05 vs. the EGFL7 knockout group; *P<0.05 vs. the empty vector group. EGFLT7:
epidermal growth factor-like domain 7; VEGF: vascular endothelial growth factor.

Table 6. Protein expression levels of p38MAPK in each group (X * sd)

12 h 24 h 48 h 72 h
EGFL7 overexpression group 0.37+0.03"#* 0.41+0.05"#* 0.45+0.04"** 0.57+0.07"#*
EGFL7 knockout group 0.11+0.02*% 0.1440.02"% 0.16+0.03™* 0.1940.02*%
Control group 0.16+0.02 0.19+0.02 0.21+0.05 0.23+0.02
Empty vector group 0.18+0.01 0.23+0.03 0.25+0.06 0.29+0.05
F 11.086 10.643 9.573 9.338
P 0.000 0.000 0.003 0.002

Note: “P<0.05 vs. the control group; *P<0.05 vs. the EGFL7 knockout group; *P<0.05 vs. the empty vector group. EGFLT:
epidermal growth factor-like domain 7; MAPK: mitogen-activated protein kinase.

Table 7. Protein levels of p-p38MAPK in each group (X + sd)

12 h 24 h 48 h 72 h
EGFL7 overexpression group 0.36+0.04"#* 0.39+0.05"#* 0.45+0.04"#* 0.58+0.08"#*
EGFL7 knockout group 0.09+0.01** 0.14+0.02"* 0.1740.04** 0.24+0.02"*
Control group 0.16+0.04 0.19+0.05 0.23+0.02 0.31+0.02
Empty vector group 0.19+0.04 0.21+0.04 0.251+0.04 0.33+0.06
F 10.283 8.107 8.234 7.382
P 0.001 0.003 0.003 0.005

Note: “P<0.05 vs. the control group; *P<0.05 vs. the EGFL7 knockout group; *P<0.05 vs. the empty vector group. EGFLT:
epidermal growth factor-like domain 7; MAPK: mitogen-activated protein kinase.
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Figure 3. Protein levels of VEGF, p-p38MAPK, and p38MAPK at different time points in each group detected by
Western blot. A: VEGF protein; B: p-p38MAPK protein; C: p38MAPK. VEGF: vascular endothelial growth factor; MAPK:
mitogen-activated protein kinase.

bind to EGFL7 protein in the circulating blood cells from blood to complete tumor coloniza-
through relative receptors and capture tumor tion [21]. Recent studies have confirmed that
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Figure 5. Western blot results of the protein levels of
VEGF, p-p38MAPK, and p38MAPK at different time
points in each group after treatment with SB203580.
VEGF: vascular endothelial growth factor; MAPK: mi-
togen-activated protein kinase.

EGFL7 can be used as a chemoattractant to
enhance the ability of cell migration. Chemo-
attractant can not only mediate the chemo-
taxis of cells, but also enhance the cell prolif-
eration ability by activating downstream signal-
ing pathways through G protein-coupled recep-
tors, activating the RAS/MAPK pathway, and
regulating morphological changes of cells to
mediate actin polymerization and formation of
pseudopodia-like processes [22]. The results
in our study showed that the cell proliferation
rate in the EGFL7 overexpression group was
much higher than that in the control and the
EGFL7 knockout groups, suggesting that EG-
FL7 can promote the proliferation of breast
cancer cells.

Previous studies have found that EGFL7 protein
can promote epithelial-to-mesenchymal transi-
tion of breast cancer cells by regulating Wnt-1/
B-catenin signaling pathway, thereby enhancing
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the invasion ability of tumor
cells [23]. VEGF can induce
the proliferation and migra-
tion of lymphatic endothelial
cells, increase the permeabili-
ty of blood vessels, and pro-
mote the formation and me-
tastasis of tumor lymphatic
vessels [24]. During this pro-
cess, the p38MAPK signaling
pathway serves an essential
regulatory role. It has been
reported that the p38MAPK
inhibitor, SB203580m can
significantly reduce the ex-
pression level of VEGF in lung cancer, oral can-
cer, gastric cancer, and other malignant tu-
mors [25, 26]. Various growth factors and oth-
er extracellular signals can act on tumor cell
membrane receptors. The signals then enter
into the cell and cause phosphorylation cas-
cades of p38MAPK and aberrant expression of
many downstream target genes and proteins
[27, 28].

In the present study, we found that compared
with the control group at different time points,
the numbers of vascular sprouts and protein
levels of VEGF and p38MAPK were higher in
the EGFL7 overexpression group and lower in
the EGFL7 knockout group. The activity of p-
p38MAPK in the EGFL7 overexpression group
also increased significantly, suggesting that
p38MAPK signaling pathway is activated in this
process. EGFL7 may mediate the activation of
p38MAPK signaling pathway to complete an-
giogenesis. SB203580 is a common selective
inhibitor of p38MAPK signaling pathway, it can
penetrate the cells and inhibit the subsequent
signaling of p38MAPK. We used SB203580
with a concentration gradient to inhibit the
activated p38MAPK signaling pathway in the
breast cancer-endothelial cells overexpressing
EGFL7. After the pathway was blocked by
SB203580, the upregulation of VEGF protein
expression in endothelial cells mediated by
EGFL7 was successfully reversed. The reversal
effect and the blocking of p38MAPK pathway
was dose-dependent on the concentration of
the inhibitor. These findings suggest that
p38MAPK signaling pathway can participate in
the regulation of VEGF protein mediated by
EGFL7.

In conclusion, EGFL7 may promote in vitro pro-
liferation of breast cancer cells and angiogen-
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esis by activating p38MAPK signaling pathway.
In the future, we will conduct studies to inhibit
EGFL7, VEGF, and p38MAPK expressions in ani-
mal models to explore whether these inhibi-
tions can reduce tumor growth and angiogene-
sis, in an effort to provide more evidence for
the clinical treatment of breast cancer.
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