3 Universe

Scientific Publishing
Research Progress of CD73 in Cancer

Shuang Guo', Hongli Liu’*"

1. School of Medical Technology, Shaanxi University of Chinese Medicine, Xianyang 712000, China.
2. Clinical Laboratory Center of Xi’an People's Hospital (Xi'an Fourth Hospital), Xi’an 710000,
China.

Abstract: CD73 (NTSE, extracellular 5' nucleotidase) is a multifunctional glycoprotein encoded by the NTSE gene with a
relative molecular weight of 70 kD that can be anchored to the outer surface of cell membranes by glycosyl
phosphatidylinositol (GPI).CD73 expression levels are aberrant in breast, colorectal, head and neck squamous cell
carcinomas, gastric and hepatocellular carcinomas. However, the possible role and mechanism of CD73 in gastric
carcinogenesis and development has not been clarified. In this paper, we will review the multiple roles of CD73 in tumour
development, including the clinical significance of CD73, the promotion of tumour growth, metastasis and angiogenesis by
CD?73, the suppression of immune response by CD73, the regulatory mechanisms of CD73 expression, and the current status
of CD73 anti-tumour therapy, with a view to providing a reference for subsequent studies.
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Introduction

The development, progression and metastasis of malignant tumours in vivo are intricate and complex, involving rapid
proliferation of mutant cells in an uncontrollable manner, inhibition of programmed cell death, massive angiogenesis, escape
from immune surveillance, invasion and colonisation to distant organs. In addition, many signalling pathways have been
identified in relation to cancer progression!!lIt is now clear that adenosine is one of the most important immunosuppressive
regulatory molecules in the tumour microenvironment!?.

CD73 is a glycosylphosphatidylinositol (GPI)-anchored cell surface protein with a molecular weight of 70 kD, encoded
by the NTSE gene, also known as extracellular 5'-nucleotidase (Ecto-5"-nucleotidase), which plays a crucial role in the
switching of adenosinergic signalling. A growing body of evidence confirms that CD73 is a key regulatory
molecule in cancer development. It has a promising role in the study of rheumatoid mouse models, and
although it has not yet been studied in clinical patients, ANTICD73 therapy has emerged as a promising
approach for the future treatment of cancer patients®>-#1 | This article provides a review of the role of CD73 in
cancer development, including the clinical significance of CD73 in cancer patients, the role of CD73 in
promoting tumour growth, metastasis and angiogenesis , the suppressive effect of CD73 on the immune system
in the tumour microenvironment, the regulatory mechanisms of CD73 expression, and the prospects for

antiCD73 therapy.

1. Clinical significance of CD73 in cancer patients

There is increasing evidence that NT5E is highly expressed in tumor tissues such as lungl®! , breastl® , colorectall” |

pancreaticl®! | gallbladder!® , prostate!!”! , thyroid'! , and head and neck!!?! . In addition, Inoue et al. found that CD73
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overexpression was associated with gender, smoking and histological classification in patients with non-small cell lung
cancerll.in breast cancer patients, Turcotte et al.found that CD73 overexpression predicted trastuzumab resistance in breast
cancer patients!'*l.Cushman et al. also found It has been shown that high CD73 expression was observed in gastric cancer
tissues and serum compared to normal human gastric mucosal tissues and healthy human serum!'#, respectively, and that
high CD73 expression was positively associated with poor differentiation, depth of tumour infiltration, more lymph node
metastases, number of distant metastases and clinical advanced stage in gastric cancer patients. However, its molecular

mechanism is not clear.

2. Promotion of tumour growth, metastasis and angiogenesis by CD73

Recently, Lu et al. evaluated the clinical significance and prognostic value of CD73 in human gastric
cancer tissues in digestive system cancers:CD73 expression was analysed by immunohistochemistry (IHC) and
CD73 overexpression was found to be positively correlated with tumour differentiation, depth of infiltration,
lymph node morphology, metastasis and cancer stage, and overall survival was lower in patients with high
CD73 expression!'! | In addition to gastric cancer, Serra et al. evaluated the clinical significance of CD73 in
chronic lymphocytic leukaemia and found that high CD73 expression was associated with more aggressive
clinical behaviour'®, while another study showed that CD73 expression had no prognostic value in children
(aged 1-18 years) with acute lymphoblastic leukaemia In other cancers, Yang et al. reported that CD73 in
prostate cancer Overexpression of CD73 in prostate cancer was associated with lymph node
metastasisl!”). Taken together, these results reveal that CD73 is an important clinical or prognostic biomarker in

several types of cancer, suggesting its potential value in clinical diagnosis and prognosis.

3. Regulatory mechanisms of CD73 expression

CD73 plays an important role in the progression of malignancies and has been found to be overexpressed
in many types of cancer. CD73 expression was found to be negatively regulated by the estrogen receptor (ER)
in breast cancer, and ER deficiency significantly increased CD73 expression. Thus,CD73 is highly expressed
in ER-negative breast cancer patients than in ER-positive breast cancer patients and may be a promising target
for clinical treatment of ER-negative breast cancer patients!'®1.In contrast to ER, thyroid hormones are thought
to synergistically promote CD73 expression in several cell types of the nervous and cardiovascular systems
(glioma cells, vascular smooth muscle cells and ventricular myocytes)!'*-2%11t was found that CD73 expression
was positively correlated with cell sphere-forming capacity and was highly expressed in hepatocellular
carcinoma cells. downregulation of CD73 impeded cell clone formation, whereas overexpression of CD73

produced the opposite effect[?!],

4. The future of CD73 anti-tumour therapy

The role of CD73 in tumour growth and metastasis, particularly as a key immunosuppressor in the tumour
microenvironment, offers a potential opportunity for the development of anti-CD73 therapies for various
human cancers.Cancer immunotherapy has become increasingly interesting in recent years. Drugs such as
anti-pdl monoclonal antibodies and anti-CTLA-4 monoclonal antibodies that block programmed death-1
(PD-1) and cytotoxic T-lymphocyte antigen (CTLA-4) receptors have shown very impressive objective
responses in patients!??l.Interestingly, Allard found that in mouse models, anti-cd73 monoclonal antibody
significantly enhanced the activity of anti-ctla -4 and anti-PD-1 monoclonal antibodies against MC38-OV A

(colon) tumours, RM-1 (prostate) subcutaneous tumours and metastatic 4T1.2 breast cancer[?31,
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5. Summary and perspectives

The relationship between CD73 overexpression and cancer subtype, prognosis, and patient response to
drugs has been significantly correlated. CD73 is a potential target for cancer therapy. Some researchers have
also shown good anti-tumour effects in mouse tumour models treated with inhibitors or monoclonal antibodies
targeting CD73. It is believed that in the future, CD73 blockers and immunotherapeutic agents will be
developed that are safe, effective and can be used in the treatment of clinical patients, providing a good

opportunity to treat some cancer patients.
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