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Abstract

Background: The CD47 molecule (CD47) performs a novel role in regulating immunoreactions by binding to signal-regulatory protein
alpha (SIRPca), resulting in the tumorigenesis of multiple malignant neoplasms. However, its effects and mechanisms in breast cancer
(BC) remain unknown. Methods: To explore the molecular mechanisms and explicit impacts of CD47, we screened two databases for
CD47-associated signaling pathways and cellular functions. BC samples and patients’ basic information were collected to identify the
statistical significance of CD47 expression. We also constructed experiments to validate the regulatory role of CD47 in BC cell prolif-
eration. Results: Analysis of the TCGA-BRCA, GSE42568, and GSE15852 datasets demonstrated an elevated level of CD47 in BC
tissues. A Venn diagram revealed 11,194 co-expressed genes, and pathway analysis linked elevated CD47 levels to critical signaling
pathways, such as cytokine-receptor interactions and Janus kinase/signal transducer and activator of transcription (JAK/STAT) signal-
ing, which are integral to cell proliferation and invasiveness. Clinical data from 108 BC specimens showed that CD47 localization was
primarily membranous, with higher levels correlating with proliferation marker Ki-67 (Ki-67) expression (p < 0.0001) and advanced
tumor/node/metastasis (TNM) stage (p < 0.0001). Additionally, functional assays demonstrated that CD47 depletion reduced cell vi-
ability (p < 0.01), migration (p < 0.001), and invasion (p < 0.05 in 4T1 cells; p < 0.001 in MDA-MB-231 cells) in vitro and led to
smaller tumor volumes (p < 0.0001) in vivo. Conclusion: CD47 is a key regulator of BC cell proliferation and invasiveness and serves
as a potential marker for assessing tumor aggressiveness and guiding therapeutic strategies.

Keywords: CD47; breast cancer; proliferation; tumor progression

1. Introduction the fight against BC continues to evolve rapidly, and future
studies should concentrate on understanding the fundamen-
tal mechanisms of metastasis and enhance interventions that

are customized for the various populations impacted.

Breast cancer (BC) continues to be one of the most
common cancers impacting women around the world, with
projections indicating approximately 2.3 million new di-
agnoses in 2024 [1]; therefore, it continues to represent
a significant public health challenge. Recent data have
highlighted demographic shifts in BC incidence, particu-
larly an alarming increase among younger women and di-

CD47 molecule (CD47), a transmembrane protein
primarily found on the surface of diverse cells, func-
tions significantly in modulating immune responses. It
does this by interacting with signal-regulatory protein al-

verse populations, and disparities in access to healthcare
exacerbate outcomes in underrepresented groups. More-
over, the mechanisms of metastasis and invasion in BC in-
volve complex interactions between cancer cells and their
microenvironment, contributing to the metastatic cascade
[2,3]. Notably, key genes such as BRCA1 DNA repair
associated (BRCA1) and BRCA2 DNA repair associated
(BRCA2) have been identified as crucial players in BC de-
velopment, and mutations in these genes are associated with
a significantly increased risk of developing the disease and
with aggressive tumor behavior [4]. In response to these
challenges, the treatment landscape has evolved to include
targeted therapies, such as trastuzumab for Human epithe-
lial receptor-2 (HER2)-positive tumors and immunothera-
pies that show promise in triple-negative BC [5]. Overall,

pha (SIRPa) present on macrophages, which consequently
inhibits phagocytosis and enables cells to avoid immune
clearance [6—8]. CD47 is often up-expressed in carcino-
mas and contributes to immune evasion and poor progno-
sis in various cancers, including leukemia, lymphoma, and
solid tumors [9]. This overexpression facilitates tumor pro-
gression, metastasis, and resistance to therapies, prompting
research into CD47 as a therapeutic target through strate-
gies such as monoclonal antibodies that block its interac-
tion with SIRP« [8,10,11]. Although some studies have in-
dicated CD47 overexpression in specific BC subtypes, its
precise involvement and clinical significance in this malig-
nancy remain unclear, necessitating further investigation to
elucidate its therapeutic potential and role in BC progres-
sion. Overall, the implications of CD47 in cancer biology
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are expanding; however, more research is required to deter-
mine its impact, specifically in the context of BC.

Given the unclear applications of CD47 gene expres-
sion in BC, this study conducted an in-depth investiga-
tion using several methodologies, including bioinformat-
ics analysis through database retrieval, statistical analysis
of clinical sample data, and immunohistochemical staining
oftissue samples. By integrating these approaches, our goal
was to clarify how CD47 is expressed in breast cancer and
to evaluate its possible significance in relation to disease
progression and patient outcomes. These comprehensive
analyses support valuable insights into the role of CD47 in
BC and contribute to inform future therapeutic strategies
targeting this gene.

2. Materials and Methods

2.1 Data Acquisition and Processing

The Cancer Genome Atlas-Breast Cancer (TCGA-
BRCA)-related data were downloaded from the Gene Ex-
pression Datasets Associated with BC using the Genomic
Data Commons (GDC) data portal (https://portal.gdc.cance
r.gov/) and the Gene Expression Omnibus database (https:
//www.ncbi.nlm.nih.gov/geo/). The analysis of the differ-
ential expression of CD47 in breast cancer and adjacent
non-cancerous tissues was conducted using Gene Expres-
sion Profiling Interactive Analysis (GEPHIA2; http://gepi
a2.cancer-pku.cn/).

2.2 Bioinformatic Analysis of Differential Expression
Gene (DEGs)

In the TCGA-BRCA, GSE15852, and GSE42568
datasets, using the “DESeq2” software package (dds <-
DESeqDataSetFromMatrix (countData, colData, design =
~ condition); alpha = 0.05; 1fcThreshold >1; Version 3.0;
Michael Love and Wolfgang Huber; London, USA), we
screened out the DEGs in the samples with high and low ex-
pression of CD47 in tumor tissues. Venn diagrams showed
co-expressed genes, and functional enrichment analysis uti-
lizing Gene Ontology (GO) alongside Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathways was conducted
through the cluster-Profiler R package 4.3.2 (Michael Love
and Wolfgang Huber; NY, USA) [12]. This analysis aimed
to categorize a range of biological processes, molecular
functions, cellular components, and pathways associated
with the identified marker genes within the target clusters
[13,14] (Supplementary Fig. 1A,B).

2.3 Clinical Samples and Immunohistochemistry (IHC)

This research conducted a retrospective analysis of
breast cancer cases stored in the Pathology Department at
Shandong Third Hospital from 2020 to 2022. The anal-
ysis included 108 patients who had been diagnosed with
invasive ductal carcinoma of the breast, all of whom did
not receive preoperative chemotherapy, radiotherapy, or
endocrine treatment. This study was conducted in accor-

dance with the Declaration of Helsinki and was approved
by the relevant ethics committee. The Ethics Committee
and Institutional Review Board of the Third Hospital of
Shandong Province approved the study, and the necessity
for informed consent was signed (No. KYLL-2021066).
An immunohistochemical staining assay was used to de-
tect 108 paired BC tissue samples. Rabbit anti-human
CD47 monoclonal antibody was purchased (ab300124, Cell
Signaling Technology, Inc. Boston, USA; Dilution con-
centration: 1:200). Staining results were analyzed using
ImagelJ software (Version 1.8.0.345; National Institutes of
Health; NY, USA) [15] and interpreted according to the
semi-quantitative method utilized to assess the expression
of CD47 in BC and paraneoplastic samples.

2.4 Cell Culture

Human BC cells (MDA-MB-231 cell line; ZQ0118)
and mouse BC 4T-1 cells (ZQ0201; Shanghai Zhongqiao
Xinzhou Biological Company, Shanghai, China) were in-
oculated in Dulbecco’s Modified Eagle Medium (Gibcp
11885084, Suzhou, Jiangsu, China) with 10% fetal bovine
serum (Suolaibao technology company, Beijing, China)
and 100 IU/mL penicillin/streptomycin at 37 °C with 5%
CO,. All cell lines were validated by STR profiling and
tested negative for Mycoplasma.

2.5 Cell Transfection

Cells were placed in six-well plates at a density of
2 x 10 cells per well and allowed to incubate overnight
to achieve 90% confluency. For each well, plasmid
DNA [2 pg CD47-short hairpin RNA (shRNA); D010003,
GenePharma company; Shanghai, China] was diluted in
250 pL of DMEM (ZQ-100; Shanghai Zhong Qiao Xin
Zhou Biotechnology Co, Shanghai, China) and mixed gen-
tly. Separately, 10 pL of transfection reagent (e.g., Lipofec-
tamine 3000, ThermoFisher, Shanghai, China) incubated
for 5 min at 24 °C. The diluted DNA and transfection
reagent were then combined, incubated for 20 min, and
were added dropwise to the cells, which were then incu-
bated at 37 °C in a CO5 incubator. After 6 hours, the
medium was replaced with a fresh fetal medium. Trans-
fection efficiency was assessed 24-48 h post-transfection
using quantitative real-time (QPCR) and Western blot (WB)
assays (Supplementary Tables 1,2).

2.6 Quantitative Real-Time Polymerase Chain Reaction
(qRT-PCR)

Total RNA was extracted from cultured cells by Easy
Pure RNA Isolation Kit (R0O018S; Beyotime Biotechnol-
ogy, Shanghai, China) and a reverse-transcription (RT) Kit
(D7153; BeyoRT M-MuLV, Beyotime Biotechnlogy Com-
pany, Shanghai, China). The cDNA was subjected to qRT-
PCR with gene-specific primers in the presence of qPCR
Master Mix (BeyoRT II ¢cDNA, Beyotime Biotechnlogy
Company, Shanghai, China). Relative mRNA expression
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levels were calculated using the 2-AACt method, where ACt
represents the difference in threshold cycle (Ct) values be-
tween the target gene and a reference gene (e.g., GAPDH
(Supplementary Table 3). All samples were analyzed in
triplicate.

2.7 Western Blot Assay

The total protein was extracted from the cells us-
ing the Radio Immunoprecipitation Assay (RIPA) extrac-
tion reagent (Beyotime Biotechnology Company, Shang-
hai, China), and the protein concentration was deter-
mined using a bicinchoninic acid protein assay (Bey-
otime Biotechnology Company, Shanghai, China). Sub-
sequently, the samples were subjected to sodium dode-
cyl sulfate-polyacrylamide gel electrophoresis. The pri-
mary antibody (anti-CD47:1:2000, 20305-1-AP; anti-/3-
actin: 1:2000, 10494-1-AP, Proteintech, Rosemont, IL,
Beijing, China) and the secondary antibody (IgG-HRP,
1:3000, AS014; Wolburn, Boston, MA, USA) were incu-
bated, respectively. Protein bands were visualized using
chemiluminescence and analyzed using the Imagel soft-
ware (Version 2.0; available from the National Institutes of
Health, USA) (Supplementary Fig. 2).

2.8 Cell Counting Kit-8 (CCKS8) Assay

Experimental cells were plated in a 96-well plate with
a density of 5000 cells per well. The proliferation rates of
4T-1 and MB-231 cells from both the short hairpin (sh)-
CD47 and control groups were assessed. Cell viability
measurements occurred every 12 hours. Daily, 10 pL of
CCK-8 reagent (MCE, Shanghai, China) was added to each
well of the 96-well plates and incubated at 37 °C for one
hour. Optical density values were then determined us-
ing a microplate reader (Infinite® M1000PRO, TECAN,
Miénnedorf, Switzerland) at a 450-nm wavelength.

2.9 Colony Formation Assay

In summary, 400 cells were placed in a six-well plate
and allowed to incubate in culture medium containing 10%
fetal bovine serum at a temperature of 37 °C with 5% CO2
for a duration of 2 weeks. The culture medium was replaced
every three days. Prior to staining with 0.1% crystal vi-
olet, the cells were fixed using 4% paraformaldehyde for
30 minutes. The clones were then quantified using ImagelJ
software.

2.10 Wound Healing Assay

Cells from each group were inoculated in six-well
plates (2 x 10° cells/well). When the cell growth reached
85% confluence, the bottom of the six-well plate was
scratched vertically and cultured in Dulbecco’s Modified
Eagle Medium with DMEM. The scratches were observed
under a microscope (Olympus, IX-71, Tokyo, Japan,) and
photographed at 0, 24, and 48 h. The healing rate was de-
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termined using the formula ((initial scratch area - scratch
area at time t)/(initial scratch area)) x 100%.

2.11 Cell Migration Assay

The capability of cell migration was assessed us-
ing 24-well transwell chambers (with an 8-pm pore size;
Sigma-Aldrich, Corning, NY, USA). In the upper compart-
ment, 100 uL of serum-free medium was combined with 2
x 10* cells, while the lower compartment contained 600
pL of medium supplemented with 10% fetal bovine serum.
Following 48 hours of culture in a 37 °C incubator, the cells
were fixed using 4% paraformaldehyde and subsequently
treated with 0.4% crystal violet solution (Sigma-Aldrich,
V5265, Shanghai, China). The stained cells were then pho-
tographed (Olympus, Tokyo, Japan) and quantified.

2.12 Cell Transwell Assay

Culture the cells until they reach 70-80% confluence,
then detach and re-suspend them in fresh medium. Use di-
luted Matrigel (3 mg/mL; M8370, Suolaibao company, Bei-
jing, China) coated on the upper surface of the transwell
inserts and add a predetermined number of cells to the up-
per chamber, while adding complete medium to the lower
chamber. This process should be performed on ice, allow-
ing the Matrigel to solidify at 37 °C for 45 minutes. Incu-
bate the setup at 37 °C with 5% COx for 2448 hours. Af-
ter incubation, fix the migrated cells on the lower surface
of the insert using a fixative solution, followed by staining
with a crystal violet. Once stained, rinse to remove excess
dye, allow the inserts to dry, and then examine them under
a microscope to count the number of invaded cells.

2.13 In Vivo Growth Assays

Female BALB/C nude mice (5-weeks-old; 17.54 +
0.867 g; 45 in all; Beijing Viewsolid Biotech Co., Ltd.,
Beijing, China) were utilized to construct the xenograft
model. Knocked-down 4T-1/sh-NC (Negative Control) and
4T-1/sh-CDA47 cells were suspended in 100 pL of PBS and
injected subcutaneously. Tumors were measured every 2—3
d. After 33 days, mice were euthanized with a 20% concen-
tration of isoflurane (1217828, Shanghai Yuyan Scientific
Instrument Co., LTD, Shanghai, China) in airtight equip-
ment for three minutes according to the ethical guidelines
[16], and xenograft tumors were dissected for subsequent
experiments. All animal experimental processes were ap-
proved by the Laboratory Animal Center of Shandong Third
Hospital (No. DWKYLL-2021023).

2.14 Statistical Analysis

Statistical analyses were conducted utilizing IBM
SPSS Statistics software (IBM Corp., Armonk, NY, USA)
version 29.0, along with GraphPad Prism 10.0 (GraphPad
Software, La Jolla, CA, USA), and R version 3.6.1 (R Foun-
dation for Statistical Computing, Vienna, Austria) [12].
The results of the IHC were evaluated employing the chi-
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Fig. 1. Bioinformatic analysis of CD47 in two databases. (A) Column diagrams of CD47 expression in tumors and normal tissues based
on The Cancer Genome Atlas and Gene Expression Omnibus databases. (B) Volcano plots of differentially expressed genes according to
three databases. (C) Venn diagram of three databases showing co-expressed genes. (D) Gene numbers in the three databases. (E,F) The
Gene Ontology/Kyoto Encyclopedia of Genes and Genomes clustering analysis of high CD4 expression-associated signaling pathways
and functions. BP, Biological Process; CC, Cellular Component; MF, Molecular Function.
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Table 1. CD47 expression in cancer and paired

para-cancerous tissues by immunohistochemical staining.

Table 2. Clinical basic information was associated with CD47

expression.

CDA47 Expression (n=109; %) T test p value N CD47 Expression (%) T/F test p value
Cancer 26.996 £+ 0.455 271.200 <0.000 Age (years)
Para-cancer 11.932 + 0.354 <60 47 28.709 + 1.965 9.048 <0.000
n = 108. All experiments had three biological replicates with >60 61 26.362 + 0.442
similar results. Data are presented as mean =+ standard devia- ER
tion. Positive 79 26.997 + 0.455 0.130 0.896
Negative 29 27.046 + 3.288
PR
square test. A p-value of less than 0.05 was deemed sta- Positive 67 28.708 & 1.965 1.760 0.081
tistically significant. To compare the two sample groups, Negative 41  28.023 + 1.906
an independent samples z-test was used, whereas a one- HER-2
way ANOVA was applied for comparisons involving multi- Positive 62 27.268 4+ 0.838 0330 0272
ple groups. Following one-way ANOVA, post-hoc multiple Negative 46 27.226 + 0.131
comparisons were performed using the Tukey’s HSD (Hon- Ki-76
estly Significant Difference) test to evaluate differences be- <20% 32 25.930 4 0.103 11.580 <0.000
tween group means. This method was chosen for its ability ~20% 76 26.997 + 0.455
to control the T.yp.e I error rate while comparing all pairs of PTNM stage
means. All statistical tests were two-sided, and each exper- I 32 25930+ 0.103 9557 <0.000
iment was conducted three times for every group. I 45 26591 + 0.767
1 13 26.020 + 1.837
3. Results v 18 25414+ 0.626

3.1 Bioinformatic Information of CD47 in Breast Cancer

To elucidate the divergence in CD47 expression in
BC, we analyzed two datasets derived from 7CGA-BRCA
databases: GSE42568 and GSE15852. Our findings indi-
cated that CD47 expression was significantly high in BC
samples comparing to normal breast samples (Fig. 1A,B).
Subsequently, we used a Venn gram to identify approxi-
mately 11,194 genes co-expressed across the three datasets
(Fig. 1C,D). To conduct a comprehensive analysis of the
signaling pathways correlated to the regulation of activated
CD47 from KEGG database [13], we established that el-
evated CD47 levels in BC were linked to several criti-
cal pathways, including cytokine-cytokine receptor interac-
tions, the JAK/STAT signaling pathway, chemokine signal-
ing pathway, and cell adhesion molecule pathways. These
pathways are pivotal in driving processes such as cell prolif-
eration, apoptosis, metabolism, and invasiveness (Fig. 1E;
Supplementary Fig. 3). Additionally, the GO analysis in-
dicated that differentially expressed genes (DEGs) associ-
ated with elevated CD47 expression were connected to the
enhancement of cytokine production, activity of receptor
ligands, and the activation of signaling receptors (Fig. 1F).

3.2 The Significance of CD47 in Clinical Breast Cancer

To investigate the relationship between CD47 level
and BC, we collected data from 108 clinical cases between
January 2020 and January 2022. IHC staining demonstrated
that CD47 was primarily localized on the membrane of BC
cells, and these levels were significantly higher in cancer
tissues than in para-cancerous tissues (Fig. 2A,B; Table 1; p
< 0.0001). Furthermore, statistical analyses uncovered that
increased CD47 expression was associated with several fac-
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ER, estrogen receptor; PR, progesterone receptor; HER-2, Hu-
man Epidermal Growth Factor Receptor-2; pTNM stage, patho-
logical tunor/node/metastasis (TNM) staging; [, TiNoMg; II,
TQN()M()/TQN1M0/T3N0_3M0; IH, T3N0_3M0/T4N0_3M0; IV,
M;. All experiments had three biological replicates with similar re-
sults. Data are presented as mean =+ standard deviation.

tors, including high Ki-67 levels, age >60 years, and TNM
stage. Nevertheless, there were no statistically significant
differences in CD47 levels between the estrogen receptor-,
progesterone receptor, or Human Epidermal Growth Factor
Receptor-positive and negative groups (Table 2).

3.3 CD47 Maintained the Proliferation of Breast Cancer

We performed in vitro and in vivo experiments to ver-
ify the function of CD47 in BC. Given the elevated lev-
els of CD47, we transfected three shRNA plasmids into
4T1 and MB-231 cells to downregulate CD47 expression
(Supplementary Fig. 1). Notably, cell viability was
overtly lower in the sh-CD47 group than that in the control
group, which was further corroborated by monoclonal pro-
liferation results using CCK-8 staining (Fig. 3). The wound
healing assay results for 4T1 and MB-231 cells demon-
strated that the migratory ratios at 24 and 48 hours were
reduced in the sh-CD47 group compared with the control
groups (p < 0.0001; Fig. 4A-D). Combined with the out-
comes of the cell migration assay, the invasive ability of
sh-CD47 cancer cells decreased compared to that of nor-
mal cancer cells (p < 0.05 in 4T1 cells; p < 0.001 in MB-
231 cells; Fig. 4E,F). Furthermore, we established subcu-
taneous tumors in nude mice using sh-CD47 4T1, control
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Fig. 2. The clinical significance of CD47 expression in breast cancer. (A,B) CD47 expression in cancer and paired para-cancerous

tissues by immunohistochemical staining. The scale bar = 100 or 200 um. All experiments had three biological replicates with similar

results. Data are presented as mean + standard deviation. ****p < 0.0001.

4T1, and 4T1 cells with empty plasmids. The results in-
dicated that the tumor volume was distinctly lower in the
sh-CD47 group than that in the other two groups (Fig. SA—
E). In terms of the proliferative markers, Cyclin dependent
kinase 4 (CDK4) and cyclin dependent kinase 6 (CDKO6)
expression in BC tumors in the sh-CD47 group had lower
levels than that in the control groups (Fig. SF-I).

4. Discussion

The involvement of CD47 in cancer research has
gained considerable attention since many tumors overex-
press this protein to avoid being targeted by the immune
system. High levels of CD47 expression have been cor-
related with poor prognoses in several malignancies, in-
cluding breast, prostate, and lung cancers [9,17—19]. Con-
sequently, therapeutic strategies have emerged, such as
the development of monoclonal antibodies against CD47,
which have shown promise for enhancing the phagocytosis
of cancer cells in preclinical and clinical trials.

The modulation of CD47 presents new avenues for
therapies aimed at adjusting immune responses in autoim-
mune conditions. Finally, in infectious diseases, CD47 may
influence the immune response to pathogens, with certain
viruses potentially exploiting the CD47 pathway to evade
phagocytosis, thereby prolonging survival in host cells [20].
In summary, CD47 serves as a critical regulator of the im-
mune response and cellular homeostasis across a spectrum
of human diseases. Ongoing research is focused on eluci-
dating its complex role and exploring potential therapeutic
interventions that target CD47 to improve treatment out-
comes in various conditions. The CD47 gene plays a crucial
role in the mechanism of malignancies primarily through its

functions in immune evasion, tumor growth promotion, and
modulation of the tumor microenvironment. As a “don’t
eat me” signaling protein, CD47 interacts with SIRPa on
macrophages, inhibiting phagocytosis and allowing tumor
cells to escape immune surveillance [8,10,21]. CD47 con-
tributes to tumor cell proliferation and survival through
various signaling pathways, including integrin signaling,
which promotes tumor cell migration and invasion. More-
over, CD47 affects the tumor microenvironment by regulat-
ing the activity and composition of immune cells. It can po-
larize tumor-associated macrophages towards a pro-tumor
phenotype, further aiding tumor progression [22—-24]. Ther-
apeutically, CD47 has emerged as a promising target in can-
cer immunotherapy, with the development of monoclonal
antibodies that block CD47-SIRP« interactions, thereby en-
hancing the phagocytic activity of macrophages against tu-
mor cells. Overall, the multifaceted role of CD47 in ma-
lignancy represents a vital area for ongoing research and
potential therapeutic interventions.

The role of CD47 in BC has emerged as a critical
area of research, particularly due to its implications for tu-
mor growth and immune evasion [18,19,25]. Our findings
demonstrate that the knockdown of CD47 significantly de-
creases the proliferation of BC cells and reduces tumor size
in animal models, which is consistent with the existing lit-
erature that highlights CD47’s essential role in maintaining
BC. This conclusion was affirmed by the finding that high
CD47 expression correlated with high Ki-67 levels. Ki-67
is a nuclear protein that is associated with cell prolifera-
tion [26]. It is widely used as a cellular marker to assess
the growth fraction of a given tissue, particularly in tumor
pathology. The presence of Ki-67 in a cell indicates that
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Fig. 3. The functional experiment of CD47 in breast cancer cells. (A,B) Cell viability of 4T1 and MB-231 cells transfected with short
hairpin-CD47, negative control (NC) plasmids were detected by Cell Counting Kit-8 (CCK-8) staining assay. (C—F) Cell monoclonal
proliferation of 4T1 and MB-231 cells. The scale bar = 1 cm. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.

it is actively dividing or preparing to divide, making it a
valuable tool for evaluating the proliferative activity of tu-
mors [27,28]. Additionally, CD47 is involved in promoting
tumor survival through various signaling pathways, such as

&% IMR Press

the Phosphoinositide 3-kinase/ Protein Kinase B (PI3K/Akt)
pathway, which enhances cell proliferation and resistance
to apoptosis [29].
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This study centers on the phenotypic impacts of CD47
in enhancing the proliferation and invasion of BC cells.
Nevertheless, we did not examine the fundamental mecha-
nisms through which CD47 influences these processes, in-
cluding the activation of cellular signaling pathways. Sub-
sequent research should delve into these internal mech-
anisms to achieve a more thorough comprehension of
CD47’s function in BC, potentially facilitating the identi-
fication of therapeutic targets.

5. Conclusion

Our study underscores the pivotal role of CD47 in BC
pathogenesis and highlights its dual function in promoting
tumor cell propagation. Elevated CD47 expression in BC
tissues, as evidenced by bioinformatics analyses and clini-
cal correlations, is associated with increased Ki-67 levels,
suggesting a direct link to cellular proliferation. Further-
more, findings from in vitro and in vivo experiments rein-
force the critical involvement of CD47 in maintaining the
malignancy of BC cells. The potential of CD47 as a ther-
apeutic target offers exciting avenues for the development
of innovative treatments aimed at enhancing antitumor re-
sponses. Future research should focus on elucidating the in-
tricate mechanisms governing CD47 signaling and explor-
ing the clinical applicability of CD47-targeted interventions
to improve outcomes in patients with BC.
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