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Scavenger receptors typically bind to multiple ligands on a cell surface, including en-
dogenous and modified host-derived molecules and microbial pathogens. They promote 
the elimination of degraded or harmful substances such as non-self or altered-self tar-
gets through endocytosis, phagocytosis, and adhesion. Currently, scavenger receptors 
are subdivided into eight classes based on several variations in their sequences due 
to alternative splicing. Since recent studies indicate targeting scavenger receptors has 
been involved in cancer prognosis and carcinogenesis, we will focus on the current 
knowledge about the emerging role of scavenger receptor classes A to E in cancer 
progression.
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INTRODUCTION

Scavenger receptors bind to numerous ligands on a cell 
surface, such as gram-positive/negative bacterial cell-wall 
components, microbial pathogens, and endogenous and 
modified host-derived molecules.1 They are considered 
surface receptors and not only remove toxic substances de-
rived from outer cells and waste materials in various cells, 
but secrete various inflammatory cytokines, followed by 
accelerating host immune responses. In this article, we fo-
cus on the current knowledge about the emerging role of 
scavenger receptor classes A to E (Table 1; Fig. 1) in cancer 
prognosis and carcinogenesis.

The Sra gene located on chromosome 8p22 is closely asso-
ciated with multiple tumor susceptibility phenotypes, and 
its genetic variations may be associated with enhanced 
susceptibility of prostate cancer.2 As the polymorphisms of 
various genes involved in the response of inflammatory 
regulation have been associated with higher cancer risk,3 
a polymorphism of the Sra gene located in the 5΄ untrans-
lated region was also reported to increase lung cancer risk 
through down-regulated SRA expression,2 suggesting that 
the analysis of Sra polymorphisms may be a relevant scien-
tific technique to evaluate the risk of cancer prior to disease 
onset of possible patients.

SCAVENGER RECEPTOR CLASS A: SR-A1/A3 
(SCARA3/A5)

Scavenger receptor class A type I and type II (SR-AI and 
SR-AII) were found to be alternatively spliced products of 
a single gene in macrophage.4-6 The SR-A as a phagocytic 
pattern recognition receptor (PRR) is primarily expressed 
on tissue macrophages and dendritic cells (DCs).7,8 The 
class A scavenger receptors are involved in host biological 
functions such as host defense, the maintenance of tissue 
homeostasis by clearance of apoptotic cells, antigen pre-
sentation, and pathogenesis of neurodegenerative disorders.9 
It has also been reported that the receptors could serve as 
PRRs for innate immunity based on their binding activities 
with broad ligands including a number of heat-shock pro-
teins (HSPs) such as Hsp110, Grp94, and Grp170.10-12

Scavenger receptor class A member 3 (SCARA3), which 
is also known as cellular stress response 1 (CSR1)/SR-A3, 
is associated with a high metastasis of prostate cancer. It 
was reported that the Scara3 gene was frequently down-
regulated and methylated in prostate cancer tissue sam-
ples.13 Since tumor growth and invasion was inhibited by 
the overexpression of SCARA3 in prostate cancer cells, 
SCARA3 may have a potent role in tumor suppressor in 
prostate cancer.13,14 However, the overexpression of SCARA3 
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TABLE 1. Scavenger receptors class A to E

Scavenger 
receptor class

Name Roles References

A SR-A1 Maintenance of tissue homeostasis by clearance of apoptotic cells, antigen presentation, 
and pathogenesis of neurodegenerative disorders

(9)

SCARA3 Potent activity of tumor suppressor in prostate cancer (13,14)
SCARA5 Suppression of tumorigenesis and metastasis in hepatocellular carcinoma (18)

B SR-B2 (CD36/ 
SCARB1)

Downregulated expression of CD36 activates metastasis of colon cancer, breast cancer, 
and ovarian cancer

(31-34)

D CD68 Pan-macrophage maker for tumor-associated macrophages (TAMs) detected in carcinogenesis (38)
E LOX-1 An oncogene induced by NF-B target genes responsible for proliferation, migration and 

inhibition of apoptosis in breast cancer
(45)

Novel therapeutic target for increased cellular and humoral immunities as well as a key 
prognostic marker for promoted immune responses

(48)

FIG. 1. Scavenger receptors class A, B, D, and E.

resulted in correlation with disease progression and re-
currence in ovarian carcinoma and primary peritoneal car-
cinoma,15 indicating that SCARA3-associated cancer ther-
apeutic approaches may not yet be clear, and need more fu-
ture studies in various cancer models. 

The lower level of SCARA5 expression was reported in 
hepatocellular carcinoma (HCC) cells, and enhanced ex-
pression of SCARA5 resulted in suppression of its tumori-
genesis and metastasis through the focal adhesion kinase 
(FAK)–Src-p130Cas signaling pathway.16,17 Furthermore, 
upregulation of SCARA5 expression could be closely asso-
ciated with STAT3 (signal transducer and activator of tran-
scription 3) inactivation and low levels of STAT3-regulated 
genes, which is implicated in tumor progression and meta-
stasis of breast cancer,18 indicating that SCARA5 may be 
a therapeutic agent for potential cancer control.

SCAVENGER RECEPTOR CLASS B: SCAVENGER 
RECEPTOR CLASS B MEMBER 1 (SR-B1) AND 
THROMBOSPONDIN RECEPTOR SR-B2 (CD36)

SR-B1, also known as SCARB1, modulates cholesterol 
metabolism in the liver, adrenal glands, and gonads th-
rough mediating the transportation of various cholesterols 

such as modified low-density lipoprotein (LDL), native 
high-density lipoprotein (HDL), and very low-density lip-
oprotein (VLDL).19,20 Since there are several reports about 
low levels of HDL being a marker of cancer development 
and prognosis,21,22 SCARB1 being a responsible receptor 
for internalization of HDL cholesteryl esters (HDL-CE) 
gets a lot of attention as a way to prevent cancer develop-
ment. The upregulated expression of SR-B1 as a selective 
uptake of HDL-CE was detected in breast cancer, prostate 
cancer, ovarian cancer, and hepatoma cells.23-26 

SR-B2 (CD36) is one of the best-known scavenger re-
ceptors, and was initially reported as a transmembrane 
glycoprotein that contains several post-translational mod-
ification sites. It plays a role as a binding receptor to diverse 
ligands, including apoptotic cells, thrombospondin (TSP).27 
It also plays an important role in controlling tumor neo-
vascularization through binding to TSP-1/2, the endoge-
nous inhibitor of angiogenesis,28 and in contributing to phag-
ocytosis during the resolution phase of ischemic stroke in 
mice.29 It was also reported that SR-B2, as a linking lipid 
to the NLRP3 inflammasome, has a biological function of 
regulating inflammatory processes in atherosclerosis and 
Alzheimer’s disease.30 

Furthermore, the induction of intracellular signaling 
cascades involving the mitogen-activated protein kinase 
(MAPK) p38 and c-Jun N-terminal kinase by CD36 binding 
to TSP-1/2 activates proapoptotic signals, including cas-
pase 3 cleavage and induction of Fas/Fas-ligand.31,32 Down-
regulated expression of CD36 activates metastasis of colon 
cancer, breast cancer, and ovarian cancer. It was reported 
that lower levels of CD36 expression were detected in high-
ly aggressive breast tumor than its less aggressive cells.33 
The increased metastatic potential may be induced by the 
low capacity of CD36 binding to collagen in the extra-
cellular matrix (ECM), followed by reduced tumor cell ad-
hesion to ECM.33 It was also reported that the downregu-
lated expression of CD36 is closely associated with the 
pathologic changes in breast cancer and mammary gland 
hyperplasia, impaired adipocyte differentiation, and ex-
cessive ECM deposition.34 These studies suggest a ther-



3

Sunhyo Ryu, et al

apeutic approach based on appropriate modulation of CD36 
expression to prevent the aggressive progression of breast 
cancer.

SCAVENGER RECEPTOR CLASS D (CD68)

CD68, as a glycosylated type I membrane protein, is pre-
dominantly expressed in macrophages, dendritic cells, and 
osteoclasts.35,36 It was reported that CD68 is highly ex-
pressed in bone marrow-derived monocyte/macrophages, 
and closely associated with the entire stage of chronic liver 
injury.37 CD68 is also known to be a pan-macrophage mark-
er for the tumor-associated macrophages (TAMs) detected 
in carcinogenesis.38 The CD68 (+) TAMs could be a unique 
marker for the prognosis of patients with oral squamous 
cell carcinoma (OSCC).38 Besides, it was reported that the 
high level of CD68 (+) TAMs was detected in worse breast 
cancers, and its lower levels were associated with improved 
metastasis-free survival rates in human breast cancer.39 
Recent studies have indicated that a high level of CD68 (+) 
macrophages could also be a prognostic marker in non- 
metastatic breast cancer.40 Increased levels of CD68 (+) 
TAMs were also reported to be accompanied by upregu-
lated stromal and serum levels of VEGF by radiotherapy, 
which is related to an angiogenic tumor growth and meta-
stasis in breast cancer.41 Although CD68 has been used as 
a prognostic pan-macrophage marker for carcinogenesis, 
there are still many inconsistent results through unknown 
mechanisms. 

SCAVENGER RECEPTOR CLASS E: LECTIN-LIKE 
OXIDIZED LDL RECEPTOR 1 (LOX-1)

Lectin-like oxidized LDL receptor 1 (LOX-1) or oxidized 
low-density lipoprotein receptor 1 (OLR1) is known to bind 
to oxLDL, advanced glycation end products (AGEs), and 
apoptotic cells as a scavenger receptor class E, and primar-
ily expressed in endothelial cells, cardiomyocytes, smooth 
muscle cells, B cells, macrophages, DCs, and vasculature- 
rich organs.42,43 Upregulated LOX-1 expression was re-
cently reported in a mechanistic connection between cel-
lular transformation and atherosclerosis, and several 
types of cancers.42 The LOX-1 upregulation resulted in con-
tributions to cellular transformation by stimulation of in-
flammatory cytokines such as IL-6, and IL-8, and hypo-
xia-regulated proteins such as VEGF and anhydrase 9 in 
a NF-B dependent manner.44 It was also reported that 
LOX-1 could be an oncogene induced by NF-B target genes 
responsible for proliferation, migration and inhibition of 
apoptosis in breast cancer.45 These studies indicate that 
the inhibition of LOX-1 expression could be a promising 
therapeutic approach in atherosclerosis and tumors. Re-
cently, Kumari et al.46 developed novel LOX-1 inhibitors to 
block the interaction of LOX-1 with oxLDL to possibly pre-
vent plaque formation in arteries and the initiation of 
atherosclerosis. It was also reported that LOX-1 is involved 
in host T cell-mediated immune responses, in which it could 

bind to PAMPs, followed by activation of dendritic cells 
(DCs) through collaborating with TLR2 and Hsp60/70.47 
Furthermore, the treatment with anti-LOX-1 increased 
the secretion of MCP-1, MIP-1, and IL-8, and the levels 
of HLLA-DR and CD86 in human dendritic cells. Interest-
ingly, B cell activating factor (BAFF) and a proliferation in-
ducing ligand (APRIL) in anti-LOX-1-activated DCs could 
promote humoral responses by inducing class switch and 
by promoting the generation of plasmablasts, indicating 
that LOX-1 expression in DCs could be a novel therapeutic 
target for increased cellular and humoral immunities as 
well as a key prognostic marker for promoted immune 
responses.48

CONCLUSION

Recently, there are not only numerous effective treat-
ments for various cancers with scavenger receptor-tar-
geted therapeutic agents, but the relative contribution of 
various scavenger receptors functionally activates an-
ti-cancer immunity through the molecular basis of how li-
gand-specific interaction between scavenger receptors and 
its various coreceptors. However, further studies are re-
quired to elucidate more detailed influences associated with 
the outcomes of engaging scavenger receptors in various 
cancers as well as homeostatic and pathological states. A 
better understanding of the pathophysiological and im-
munological functions of scavenger receptors will facilitate 
the development of rational therapeutic approaches tar-
geting of drug delivery and immune surveillance, which are 
expected to lead to improved outcomes in cancer treatment.
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