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Abstract: The success of cancer immunotherapy on recognition checkpoints for killing
cancer cells has raised a great interest of scientists in understanding new and old methods of
immunotherapeutic. CD47 (cluster of differentiation 47) is a cell surface glycoprotein and
widely expressed on cells, which belongs to the immunoglobulin (Ig) superfamily as a cell
membrane receptor which serves in immune therapy. CD47 is an inhibitory receptor
expressed on tumor cell surface and interacts with signal receptor protein-alpha (SIPR-a,
also named CD172a or SHPS-1) which may escape from immune cells such as macrophage
and T cells. Meanwhile, tumor cells express high CD47 protein which may secrete exosomes
with high CD47 expression. The high CD47 expression-exosomes could serve the tumor
metastasis process and provide transfer convenience for tumors on the microenvironment.
CDA47 on cancer cells can also affect the migration and invasion of cells. The high CD47
expression on tumor or CTC (circulating tumor cell) surface means the stronger migration
and invasion and makes them escape from immune cells for phagocytosis such as T cells, NK
(natural killer) cells and macrophage, which could be used for diagnosis and prognosis on
cancer patients. Meanwhile, targeting CD47 combined with other biomarkers such as
EpCAM (epithelial cell adhesion molecule), CD44, etc on cancer surface could be used to
isolate CTCs from patients’ blood. In terms of treatment, anti-CD47 antibody combined with
another antibody such as anti-PD-L1 (programmed death-ligand 1) antibody or drugs such as
rituximab, DOX or oxaliplatin also has better therapeutic effects and antitumor function to
tumors. Using nanomaterials as an intermediary for CD47-related immune therapy could
greatly increase the therapeutic effect and overcome multiple biological barriers for anti-
CDA47 antibody in vivo. In this review, we discuss the important role and the function of
CDA47 in tumor metastasis and also provide a reference for related research.
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Introduction

Cancer has caused a huge panic which is acknowledged to be a worldwide serious public
and personal health problem. In 2018, there were about 18.1 million new cancer cases
and 9.6 million new cancer deaths." Metastasis is the chief cause for morbidity and the
highest fatality in most cancers. Cancer metastasis needs several steps after it finishes the
metastasis and gets a secondary colony.” In microenvironment, high-expression check-
points on cancer cell surface could stop metastasis during each metastasis step from
primacy location to another organ. And the checkpoints are inhibitory receptors
expressed on cancer cell surface and used to escape immune cell recognition during
the process of metastasis. So the checkpoints and immune system on microenvironment
play important roles in preventing tumor initiation and controlling tumor growth.’
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CD47 was discovered as a plasma membrane molecule,
which is a kind of IAP (integrin-associated protein).
CDA47’s structure is showing in Figure 1 with a five-mem-
brane-spanning segments in the membrane which has a
molecular weight at 45-55 kDa. And it is the receptor for
thrombospondin family member and is an unusual part of
the membrane protein immunoglobulin (Ig) superfamily
with possessing an Ig-V-like extracellular region.”

CD47 is an integrin-associated protein and ligands to
the transmembrane signaling protein SIRP-a (Figure 1),
which is also expressed on normal cells such as red blood
cells, but widely overexpressed on tumor cells, such as
lung cancer,’ colon cancer,® melanoma cells’ and CTCs.
SIRP-a is the ligand for protein CD47, which is a proto-
typic member. And the structure of SIRP-a is also shown
in Figure 1. The interaction between SIRP-o and CD47
decides the function between cells and cells, which may
affect tumor cell proliferation, migration, invasion and
immune cell activation and apoptosis in the blood micro-
environment and a series of immune environment.®® The
good news is that in most normal cells, due to the lack of
prophagocytic signals, it will not be affected by CD47
blockade except for aging RBCs.'® Since tumor cells fre-
quently express pro-phagocytic signals, which make them
inhibition CD47 signaling by CD47-associated molecular
and cause them more easier to be exposed to phagocytosis
and other immune cells.'®"" Similarly, thrombospondins-1
ligand CD47 is an anti-inflammatory extracellular matrix
protein, which could regulate regulatory T cells.*'? Thus,
blockade CD47 may be a good choice to regulate the

K l Macrophages

SIPR-a

IAP/CD47

Tumor cell

Figure | The structure of CD47/IAP.

relation of both immune cells and tumor cells, but it may
not affect melanoma cells.’

In this review, we discuss the newest papers on the
protein of CD47, focusing on the molecular function and
mechanisms, especially, in the field of immune treatment
part. Meanwhile, the potential biological effects of exosomes
with high-CD47 expression which can modulate metastasis
functions on cancer also have been discussed. The synergistic
function between anti-CD47 and other antibody/drugs/nano-
particles on biological also been mentioned.

CD47 And Immune Evasion

CDA47 is a transmembrane protein expressed on most cells
but often overexpressed on tumor cells, which provides
“don’t eat me” signal in innate immune and adaptive
signaling through binding SIRP-a to inhibit immune elim-
ination. Whereas, SIRP-a is a regulatory membrane gly-
coprotein, which is particularly abundant in myeloid cells
such as macrophages'® and also in other immune cells
such as dendritic cells.'® It has been proved that blocking
CD47 signaling on cancer cells could promote the stimu-

1516 and activation of

lation of macrophages, NK cells
tumor-specific cytotoxic CD8" T cells by macrophages'’
or dendritic cells.'® Meanwhile, the SIRP-o-inhibited
macrophage injected into mice to block recognition of its
ligand CD47 with the same tumor-suppressive function as
injected anti-CD47 antibody could be also used to promote
macrophage activity and eliminate tumor cells."’

It has been reviewed that blockade CD47-SIRP-a sig-
naling on cancer cells could provoke an innate immune
response and adaptive immune response to inhibit the
tumor growth in vivo. First, blocking CD47 by anti-CD47
antibody could inhibit non-Hodgkin lymphoma (NHL) cell
dissemination.”® When the NHL starts to transform into
circulating tumor cells and spreads to other major organs,
including the central nervous system. Blocking CD47 could
inhibit the dissemination from primary NHL cells by
macrophage-mediated phagocytosis.>® Meanwhile, anti-
Hu5F9-G4 antibody is a novel blocking CD47 antibody
which is a macrophage immune checkpoint inhibitor to
induce tumor cell phagocytosis which was tested in 62
patients with advanced solid malignancy or lymphoma can-
cers in Phase I trial.*' Anti-Hu5F9-G4 antibody with block-
ing CD47 cooperates with the antibody rituximab, which
could promote cellular phagocytosis elimination of B-cell
non-Hodgkin’s lymphoma cells (BNL) by macrophage-
mediated antibody-dependent manner.*> Another human
antibody AMMS4 got from ZF1 (an anticancer effector as
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anti-HuSF9-G4 antibody), which has significantly inhibition
solid tumor growth by enhancing macrophage infiltration
and reducing angiogenic ability.”® In cynomolgus monkeys,
Sun's group did not observe RBC hemagglutination even
when anti-AMMS4 antibody doses were up to the 30 and
60 mg/kg.>> Besides, when targeting cells express SIRP-a,
the ligand for CD47, blockade SIRP-a makes tumor cells
more susceptible to CD8" T cell-killing which was delivery
tumor-associated antigen information by macrophage'’ or
dendritic cells'® in vivo. Anti-CD47 antibody synergy with
anti-Blinatumomab (MT103) antibody could enable the
effective control of non-Hodgkin lymphoma in a mouse
model by getting the CD19/CD3-bispecific T-cell engager.**
Various blockade CD47 and SIRP-a signaling antibodies
and corresponding immune cells are listed in Tablel.

CDA47 has not only a related role in immune cells, but also
acts as a marker for diagnosis and prognosis. In T-lymphoblas-
tic lymphoma/leukemia (T-LBL/ALL) patients, cancer cells
were detected half rate high expression for CD47 protein
(26nigh/56.11), and the level of CD47 protein and mRNA was
much higher compared to the control group, and it is correlated
with prognosis (P, <0.05). This means CD47 has the potential
diagnosis and prognosis of T-LBL/ALL.* Regarding T-cell
acute lymphoblastic leukemia (T-ALL), CD47 agonist peptide
pkhbl could induce immunogenic cell death (ICD), as it
induces calreticulin (CRT) exposure and damage-associated
molecular patterns (DAMPs) release in vitro. CD47 agonist
peptides have the potential as therapeutic tools to treat
leukemia.*”

Anti-CD47 antibody could also regulate various cyto-
kines during treatment. Anti-CD47 treatment enhanced pro-
inflammatory responses (including IL-2, IL-12 IFN-y and
TNF-B, and in the animal model, the CD47 therapy could
increase immune cell infiltration capacity such as CD8"
T-cell to tumor tissue. In the anti-CD47-treated group, T
cells maintained high PD-1 and CTLA-4 levels, suggesting

Table 1 CD47 Relation Antibody And Immune Cells

Antibody Immune Cells

Anti-CD47 Macrophages,® T cells,”>2” NK

cells,'>?' CD8" T cells?®

Anti-Hu5F9-G4 B cells®

Anti-AMMS4 Macrophages®?

Anti-Blinatumomab (MT103) | CD19/CD3-bispecific T cell**

Anti-SIRP-a antibody CD8" T cell-killing'”

that anti-CD47 could be used to combine with anti-PD-1
and CLTA-4 in esophageal squamous cell carcinoma cells.
It can enhance the therapeutic effect of T cell activation.”
An antibody RRx-001 could downregulate CD47 on cancer
cells and SIRP-a on monocytes/macrophages simulta-
neously to upregulate the innate immune in Phase III clin-
ical trials.*’ Overexpression of CD47 could prevent stem
cell-induced NK cells from IFN-y release in vivo and vitro.
In mouse and human when major histocompatibility com-
plex (MHC) class I and II genes are inactivated** and CD47
is overexpressed, autologous-induced pluripotent stem cells
(iPSCs) could lose their immunogenicity. Both CD47 over-
expression and MHC 1 and II inactivation could be engi-
neered for universal transplantation.> A new finding,
compound CpG oligodeoxynucleotide, could enhance the
antitumor ability and engulf the CD47" cancer cells by
evoking the changes in the central carbon metabolism of
macrophages.>* From the above discussion and increasing
evidences, blocking SIRP-0-CD47 immunological check-
points and exploring inhibition of the SIRP-a-CD47 path-
way is a fairly promising approach to the treatment of
various types of human cancer cells. Glutaminyl cyclase
modifies the CD47- SIRP-a axis to rise immune therapy.>”

CD47 And Exosome

Exosomes, nanoextracellular vesicles, released by almost
all types of cells, exosomes have been proved to carry
cargoes including proteins, lipids and RNA, and vary
depending on the type of parental cell. The exosomes
have a phospholipid dual structure encompassing internal
proteins and an outer four transmembrane protein. It was
reported that by proteomic analysis protein CD47 could be
tested on mesenchymal stem cell exosomes.*®*” Including
CDA47 protein about 21 kind surface N-glycoproteins on
the surface of exosomes released from myeloid-derived
suppressor cells (mouse mammary carcinoma-induced
MDSCs) which totally contains 93 proteins. The protein
expression of CD47 on exosome is consistent with the
surface of parental cells expression.*®

Besides, studies have shown that in clinics CD47 can
be used as a biomarker for early diagnosis and prognosis
in breast cancer patients; in 921 breast cancer clinic
patients, exosome biomarkers including CD47, HER2,
Del-1, miR-1246 and miR-21 were significantly higher
than the healthy control group.’® In human blood single
circulating exosomes surface protein could be rapid and
automated analysis, a differential CD47 expression is cor-
related with breast cancer status.*’
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CDA47 high expression on exosome could be used as an
immune checkpoint inhibitor that reduces the interaction
between CD47 and SIRP-a.*' Thrombospondin-1 (a ligand
for CD47) is expressed on exosomes/ectosomes derived from
T cells, and these EVs specific binding to CD47 modulation
signaling between T cells and EVs. As a self-secretion, exo-
somes could avoid phagocytosis by monocyte macrophages,
compared to non-self liposomes, especially when the CD47-
mediated exosomes circulate in the mice blood.*> Thus, the
high expression of CD47 on exosomes could help circulating
tumor cells (CTCs) to arrive at a new place to complete the
transfer (Figure 2). At the same dose, exosomes with high
expression of CD47 can enhance the phagocytosis of macro-
phages to tumors and inhibit tumor growth in vivo.** CD47 is
highly expressed in cancer cells, which can secrete exosomes
with high expression of CD47. Self-secretion exosomes can
avoid phagocytosis by macrophages and monocytes.
Therefore, self-extracted exosomes carrying CD47 expression
could be a good drug-loading and have broad application
prospects.

CD47 And Migration

One of the cell surface molecules involved in the transmi-
gration process is CD47, which has a well-characterized

role in transendothelial migration.** It has been reported
that cancer cells with high invasion and metastasis ability
correlate with CD47 positively level. CD47 is expressed at
a higher level in NSCLC (non-small cell lung cancer
cells),* which these cancers could easy escape immune
cells to arrive lung to transfer.

CD47 regulates the actin cytoskeleton in recombi-
nant epithelial cells to participate in cell adhesion and
cell migration. This CD47 pathway is mediated by the
Src family*® and MEK/MAPK (mitogen-activated pro-
tein kinase/mitogen-activated protein kinase).*” MEK/
MAPK pathway is a chain of proteins which could
CD47 is
expressed both on the basolateral surface of epithelia

affect cell cycle and cell proliferation.

and on neutrophils,*® and its expression in the epithe-
lium is upregulated experimentally in response to
inflammatory stimuli** and in inflammatory bowel dis-
ease (IBD).>® The COX-2 protein has been shown to
modulate the adhesion and migration of human intest-
inal epithelial cells. Blocking or knockdown CD47 by
anti-CD47 antibody or specific siRNA significantly
reduced collagen I-induced cyclooxygenase-2 (COX-2)
expression compared to the negative group.’'
MicroRNA-133a could target inhibition CD47 protein

{& Macrophage cells @ Redbloodcells <. CD 47

=) Endothelial cells @® Tumor cells

Normal cells

{ SIPR-a
@ Tumor exosomes

Figure 2 The function of CD47 in tumors and exosome.
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to suppress the proliferation, migration and invasion of
laryngeal carcinoma cells.’?

CDA47 could eliminate the phagocytosis by macrophage
in vivo, so anti-CD47 antibody could promote phagocytosis.
Meanwhile, using anti-SIRP-a antibody on macrophage
could induce phagocytic activity and enhance antitumor
effects in many cancer cells such as gastroenterological
malignancies. It was also reported that higher CD47
expression in high-grade serous ovarian carcinoma patient
cells was significantly correlated with poor prognosis of
patients which may escape from macrophage and then tend
to metastasis. Relevant functional studies in ovarian cancer
cells also showed that overexpression of CD47 significantly
promoted migration and invasion. In addition, epithelial—
mesenchymal transition (EMT) is a cells from epithelial
cells to become mesenchymal stem cells process. EMT
could be induced by CD47 through modulating E-cadherin
and N-cadherin on high-grade serous ovarian cancer cells
(HGSOC).> Besides, protein cdc4?2 is a downstream media-
tor of protein CD47 which regulates the cell cycle and
promotes NSCLC migration/invasion.* Interestingly, sur-
face expression of CD47 on cancer cells increased signifi-
cantly after the adhesion to the endothelium, which helped
them to stay elevated in the lung interstitium,”> and which
was effective to form metastases. CD47 also promotes cell

invasion via activation PI3k/Akt pathway on human
glioblastomas.>®
Myocardial infarction-associated transcript (MIAT)

knockdown on atherosclerotic cardio-cerebrovascular
could upregulate CD47 expression via MIAT-knockdown
and promoted phagocytosis function to macrophages in
vitro and in vivo. Macrophage-relevant MIAT/miR-149-
S5p/CD47 pathway was a key factor in the treatment of
necrotic atherosclerotic plaques.”” Lewis Y antigen also
plays an important role in embryogenesis and the immune
process of intercellular recognition. CD47 and Lewis Y
showed significant correlations with the clinical-pathologi-
cal parameters on early ovarian cancer patients which had
poor prognoses.”® The pathway is shown in Figure 3 and

Table 2.

CD47 And CTC Isolation

As we mentioned above, CD47 is an antiphagocytotic
“don’t eat me” signal expressed in many cancer cells, and
it also proved that CD47 was expressed on CTCs to prevent
macrophages or dendritic cells from attacking these tumor
cells.’® Interestingly, CD47 binds to SIRP-0,*° SIRP-a is
the specific receptor on macrophages and T cell surface and
CD47 is the only upregulated protein and gene in CTCs
compared with primary tumors, indicating that CD47 has

Figure 3 The relative pathway of CD47.
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Table 2 CD47 Relation Pathway And Molecular

Molecular/Pathway Cell Type Expressing The

Receptor

Therapeutic Schedule

Toxicity/Defect

MEK/MAPK* Kidney cells and epithelial cells

Inhibition of Src and mitogen-activated
protein kinase kinase

Other pathway and protein not

discussed

COX-2 protein®' Human embryonic intestinal

epithelial cells

siRNA knockdown CD47

Other pathway and protein not

discussed

E-cadherin and

N-cadherin®*

Mesenchymal stem cells (high-grade

serous ovarian cancer cells)

The correlation among CD47 and poor

prognosis of HGSOC patients

CDA47 did not influence
proliferation and cell cycle

progression

Cdc42 molecular® NSCLC

siRNA-mediated downregulation of CD47
and overexpression of CD47 by plasmid

transfection

No significant difference in
E-cadherin, N-cadherin, Snail-1 and

Snail-2 proteins

PI3k/Akt pathway®® Glioblastomas

Knockdown CD47 by siRNA

Short-time knockdown

MIAT/miR-149-5p/CD47
pathway®’

Atherosclerotic cardio-

cerebrovascular

Knockdown MIAK

Not completely to be biomarker

CD4 and Lewis Y*® Ovarian cancer cells

Used as prognosis of new target for ovarian

cancer patients metastasis

CDA47 is not a specific marker of

ovarian cancer

the survival advantage in peripheral blood CTCs.®'
Meanwhile, for patients with breast cancer, it is indicated
that CD47-positive CTCs are present in the bone marrow,
and this may cause cancer recurrence.> Chao’s group study
suggests that upregulation of constitutive CD47 is a key
requirement for immune tolerance and transmission in non-
Hodgkin lymphoma.?>®* Consistent with the upregulation
of CD47 on CTCs is a significant calreticulin down-regula-
tion, and calreticulin is a chaperone protein that acts as a
homing beacon inducing strong cytotoxicity and NK cell
phagocytosis and other immune effector cells to tumor cells.

Jia’ s group proved that CD47 is highly expressed on
human colon patient blood CTCs, which can be used as
biomarker for CTC isolation.® Overexpression biomarkers
including CD47, EpCAM, CD44 and MET in CTCs have a
relation with survival times in metastatic breast cancer.** In
more than 200 immunohistochemical studies of breast
tumors, there was a 10.3-year overall survival significant
difference between MET-CD47 double-positive and double-
negative patients (p < 0.001). EpCAM and CD44 are can-
cer-initiating cell markers which have the function of cell-
cell adhesion, cell signaling, inflammation, and cell migra-
tion. Thus, CD47 and the tyrosine-kinase MET could be the
prognostic factors for survival of patients with luminal
Primary CTC with high MET'CD47"

expression showed an excellent ability to initiate cell

breast cancer.®’

viability and enhanced cell metastasis in a mouse model.®®
Drug Gramicidin A (Gra A) could downregulate CD47 and
CD44 to inhibit cancer stem cell (CSC) growth.®®
Meanwhile, drug Metformin could target CD47 protein to
mediate miR-708 and inhibit cell self-renewal on breast
CSCs.”

Synergism Of CD47 And
Antibodies/Drugs

Synergistic drugs and antibodies are widely used in
research, and synergistic drugs can improve drug efficacy
compared to the individual use. A bispecific antibody deri-
vative, called RTX (rituximab)-CD47, contains two anti-
body fragments in tandem that specifically bind to CD47.
Rituximab is a human-mouse chimeric monoclonal anti-
body that can be used in human CD20. CD20 is a protein
which is expressed on the surface of all B-cells. So RTX-
CDA47 is more effective than anti-CD47 antibody in the
regulation of innate immune cells by inhibiting CD47-
SIRPa on CD47-positive cancer cells with better macro-
phage-mediated phagocytosis assay.”® Anti-CD47 antibody
therapy combined with chemotherapy DOX could regulate
autophagy and prevent cardiac toxicity to inhibit invasive
breast cancer growth. Systematic protection of heart tissue
activity and function in mice following synergistic treat-
ment with CD47 and doxorubicin.®® Another star synergist,
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oxaliplatin prodrug-induced immunogenic cell death (ICD)
combined with antibody anti-CD47-mediated CD47 block-
ade promote antigen presentation to DCs (dendritic cell)
and the DC maturation. Finally, the antitumor immune
antigen of ICD is transmitted. CD47 blockade and ICD
induction efficiently inhibit the growth of both primary
and distant tumors, inhibit tumor metastasis and prevent
tumor recurrence.”’

CDA47 delivers an antiphagocytic signal to the innate
immune system that signals the “don’t eat me” signal.
Similarly, PD-L1 (programmed death-ligand 1) is a signal
to the adaptive immune system about “don’t find me”. The
“Knobs-into-holes” technology is used to target the dual-
targeting fusion protein of CD47 and PD-L1, called IAB
and designed by Liu et, which was effectively induces
phagocytosis of tumor cells, stimulates T-cell activation
and mediates antibodies-dependent cell-mediated cytotoxi-
city in vivo and in vitro.”""”* Dual inhibition CD47 and
PD-L1 by siRNA could increase innate and adaptive
immune responses including T cells, NK cells and IFN-y

cytokine release.”’?

CD47 And Nanoparticle

Nanoparticles are defined as particles between 1 and 100
nm. Nanomaterial-encapsulated drugs have the advantages
of targeted delivery, sustained release of drugs, prolonged
administration time and reduced toxicity and side effects.
Anti-CD47 antibody-labeled SERS (surface-enhanced
Raman scattering) nanoparticles bind to seven different
breast cancer cell lines, and their fluorescence intensity is
significantly enhanced compared to the anti-CD47 anti-
body alone (p < 0.01), concluding that CD47-targeted
nanoparticles are more efficiently linked to tumor cells
with high expression of CD47.”* After packaging with
nanoparticles, anti-CD47 antibody has a better function.
Encapsulation anti-CD47 antibody in calcium carbonate
nanoparticles in the fibrin gel could remove H' in the
surgical wound and polarizes tumor-associated macro-
phages into the Ml-like phenotype. When an anti-CD47
antibody is released, it can block the “don’t eat me” signal
in cancer cells and increase phagocytosis of cancer cells
by macrophages’ and T cells.”® Overcoming the size of
the biological barrier, the cryptic doxorubicin-loaded
nanodrug is coated with CD47 peptides. This intelligent
drug can efficiently reduce the phagocytosis of macro-
phages for the particles, which make them arrive their
destinations.”” CD47-targeted near-infrared photoimmu-
notherapy could significantly increase in a light-dose

dependent manner to slow the tumor growth in vivo com-
pared to antibody alone (p=0.0002).”® Some papers have
demonstrated that the use of anti-CD47 antibody and the
chemotherapeutic drug gemcitabine in a single formulation
making multifunctionalized iron oxide magnetic nanopar-
ticles (MNPs) could keep strong efficacy against CD47-
positive pancreatic cancer cells in vitro.”’ An anti-CD47
single-chain variable fragment (scFv) was chosen and
conjugated to magnetic nanoparticles (MNPs) which was
also utilized the CD47" on particles to bladder cells for
macrophage.® Interesting, polyethylene glycol functiona-
lized gold nanoparticles (polyethylene glycol AuNP) can
accelerate the loss of CD47 on the membrane of aging red
blood cells, enhance the aging process, and remove it in
the blood through white blood cells expressed in SIPR-a.®’
Stimulated macrophages have higher phagocytic activities.
Macrophages (MO0) can be split into different types M1 and
M2, while classically activated (M1) macrophages are
more potent than alternatively activated (M2) macro-
phages. Carboxylated polystyrene nanoparticles with
CD47 preferentially reduce phagocytic activity by the
M1 phenotype. Fe;04 nanoparticles (Fe;O4@RBC NPs)
coated with biomimetic RBC membranes can evade
immune cell clearance by virtue of the interactions
between CD47 and SIRP-o receptor. Administration of
Fe;04,@RBC NPs in vivo does not elicit immune
responses on neither the cellular level (myeloid-derived
suppressor cells (MDSCs)) nor the humoral level (immu-
noglobulin M and G (IgM and IgG)),** which means better
application prospects.

Glutamine-functionalized branched polyethyleneimine
(GPI) containing CD47 siRNA increases the ability of
glutamine-dependent cancer cells to take up material and
blocks and inhibits CD47 signals on cancer cells.*> CD47
siRNA is effective in downregulating tumor cell CD47
protein and mRNA expression levels in vivo and in vitro.
CDA47 plays the role of “don’t eat me” and combines with
the immune receptor SIRPa to prevent phagocytosis and
clearance.

Concluding Remarks

CDA47 can be used as an index for the diagnosis of pre-
cancerous tumors. The CD47 interacts with its ligand sig-
nal-regulatory protein alpha (SIRP-o) (Figure 1), which
influences a range of cellular activities and plays an impor-
tant role in immune system and homeostasis. First, blocking
CD47/SIRP-a pathway reagent provides maximum antitu-
mor efficacy with minimal toxicity. Tumor cells express
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high CD47, which could secrete high CD47 exosomes and
affect the migration of tumor cells. The relative between
CD47 and exosomes was first mentioned in reviews.
Second, circulating tumor cells can be isolated by check-
point CD47, a target spot for both diagnosis and prognosis
in patients’ cancer. So faced with such a good target, the
corresponding antibody was developed such as HuSF9-G4
and AMMS4, and its imitation organism Y, which plays an
important role in blocking CD47 and treating tumors. Third,
synergistic anti-CD47 antibodies with other drugs such as
rituximab, DOX, oxaliplatin or anti-PD-L1 antibody could
give better therapeutic effects in vivo and in vitro. Similarly,
the corresponding anti-CD47 antibody and CD47 siRNA
are loaded into the tumor cells through the carrier nanoma-
terial to achieve immunotherapy and targeted therapy for
tumor cells. Therefore, given the broad potential of CD47
checkpoint function, it is certain that CD47 plays important
roles in the treatment of tumors, tumor metastasis and pre-
diagnosis.
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