
International Core Journal of Engineering Volume 7 Issue 10, 2021 

ISSN: 2414-1895 DOI: 10.6919/ICJE.202110_7(10).0011 

 

52 

Role of CCR8 in Tumor Invasion and Metastasis 

Shimin Zheng, Qing Lv, Zhiwei Bian 

Lanzhou University, Lanzhou, Gansu Province, 730000, China. 

 

Abstract 

Chemokines induce leukocyte migration through the activation of chemokine receptors 
on the surface of leukocytes, a receptor for the chemokine I-309 in human monocytes. 
Death caused by malignant tumors is closely related to the metastasis of the tumor, and 
CCR 8 expressed in tumor cells combined to the corresponding chemokines can promote 
tumor invasion and metastasis, and can also play a pro-growth, anti-apoptotic role. This 
paper traces recent studies on the role and mechanisms of CCR8 during tumor invasion 
and metastasis, aiming to present existing results for reference for relevant studies and 
help establish new ideas. 
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1. Introduction 

Chemokines (chemokines) are a class of small cytokines or signaling proteins secreted by cells that 

have the ability to induce directed chemotaxis in nearby reactive cells. The death caused by malignant 

tumor is closely related to tumor metastasis. Some chemokine receptors expressed by tumor cells 

combined with corresponding chemokines can promote tumor metastasis: activation by chemokines 

can cause cell polarization and form directional processes, thus determining the direction of tumor 

cell migration or invasion. Chemokines can also promote tumor invasion by stimulating tumor cell 

secretion of MMPases; in addition, the interaction between chemokine receptors and chemokines also 

plays a growth and anti-apoptotic role on tumor cells. CCR 8 is one member of the superfamily of 

chemokine receptors of C-C motifs, and was initially identified as a receptor for CCL 1/I-309 in 

activated Th2 cells, which has seven transmembrane domains. As one of the novel candidate genes 

for tumor prediction, various literature have reported the specific behavior of CCR 8 in various 

pathogenesis.Some tumor cells can express the CCR 8 (chemokine receptor), after binding to the 

specific chemokines can promote the tumor invasion and metastasis, and can also play a pro-growth, 

anti-apoptotic role. Research on the mechanism of CCR 8 in tumorigenesis and development is not 

sufficient, and in-depth exploration of the mechanism of CCR 8 in the development of malignant 

tumors is of guiding significance for developing targeted therapies to reduce the invasion, metastasis 

or growth of malignant tumors and improve prognosis. At this stage, a considerable number of tumor 

patients are already in the middle and advanced stage of malignancy at the time of discovery, and 

CCR8 also has special significance in exploring the process of early malignancy diagnosis and 

prognostic related markers. 

2. CCR8 mechanism of action 

Chemokines, as the name suggests, can move chemotaxis cells, chemokines is a small molecule 

secreted protein, so far, dozens of human chemokine has been found, and its important function is 

gradually recognized, in the human body, including fibroblasts, monocytes, endothelial cells, 

epidermal cells, various cells can produce different chemokines. After chemokines are secreted and 

released, they cause cytoskeletal remodeling, cellular polarization, and integrin-mediated adhesion 
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for migration by activating leukocyte surface receptors, and by multiple kinases downstream of the 

chemokine concentration gradient [1]. The human monocyte chemokine I-309 inhibits apoptosis in 

thymocytes, naming the specific human I-309 receptor as CCR 8. The receptor has seven predicted 

transmembrane domains that are constitutively expressed in monocytes and thymus, and is encoded 

by a previously reported gene of unknown function, namely CY6, TER1 and CKR-L1 [2]. Similar to 

chemokines, nine human chemokine receptors are divided into two subfamilies based on their 

selectivity for CXC or CC chemokines: CXC chemokine receptor (CXCR) and CC chemokine 

receptor (CCR). The chemokine receptors consisted of 350 – 368 amino acids, with the sequence 

identity of the two receptor subfamily members being 36.77% and 46 – 74%, respectively. A 

chemokine receptor can bind to multiple chemokines (redundant phenomenon) [3], but a chemokine 

or several chemokine receptors, forming the basis for the body's chemokine system plays a fine 

regulatory role. CCL1 is a representative class CC chemokine and the first class CC chemokine [4,5], 

some immune cells such as mast cells, T cells and dendritic cells can secrete CCL1 [5-9], when 

activated, so far, the only receptor found for CCL1 is that CCR8 [10-12], is mainly expressed in 

lymphoid tissues. CCL1-CCR8 can mediate homing of T cells to skin tissue, maintain its homeostasis, 

mediate migration of dendritic cells to lymph nodes, and promote normal thymic development, while 

associated with anaphylaxis response and asthma pathogenesis. Alternatively, CCL1-CCR8 plays an 

anti-apoptotic role in an autocrine manner in the course progression of adult T cell leukemia and T 

cell lymphoma. However, in the mechanistic research of tumorigogenesis and development, the 

current research data on CCL1-CCR8 is insufficient. 

Relevant data showed that the CCR 8 ligand CCL1mRNA content was significantly higher in breast, 

lung, colorectal and melanoma tissues than in adjacent cancerous normal tissues. Targeted CCR 8 

increases vaccine-induced infiltration of effector T cells to tumor function, increasing tumor 

immunity, tumor regression and prolonged survival time of tumor-bearing mice; with decreasing 

CCR 8+Tregs and enhanced effector cell CTL response, αCCR 8 (anti-CCR 8) administration 

strongly inhibits tumor growth and extends survival; and targeting CCR 8-CCL 1 axis can improve 

anti-tumor immunity. 

3. Existing research 

3.1 Main causes of death of malignant tumors 

Chemookine (C-C motif) receptor (CCR 8) is one of the novel candidate genes for tumor prediction, 

and various literature have reported the specific behavior of CCR 8 in various pathogenesis. Evidence 

shows that tumor metastasis has become the main cause of death in patients with malignant tumor 

metastasis refers to tumor transfer from the primary site to other organs through some way and 

continues to grow and reproduce to form a metastatic site. This means that doctors not only need to 

deal with the primary focus, but also consider the impact of metastases on patients, which increases 

the difficulty of treatment. Due to the need for treatment of metastases, the radical surgical treatment 

plan will be shelved or abandoned, or even lose the surgical indications completely, and tumor 

patients will miss a good treatment opportunity. Therefore, tumor metastasis should be the focus of 

tumor field research, and curbing tumor metastasis will greatly improve the prognosis of tumor 

patients. Tumor cells detached from the primary site will migrate to other organs with blood 

circulation, lymphatic circulation, self-gravity, medical devices and other ways and continue to grow 

and proliferate, to form a metastatic stove. Tumor metastasis is closely associated with its directed 

migration ability. 

3.2 CCR8 promotes tumor invasion and metastasis mechanisms 

The new view is that tumor cells can express certain chemokine receptors, and after binding with the 

corresponding chemokines can promote tumor invasion and metastasis. Activation of the chemokine 

receptor induces the polarization of cells that form directional processes that determine the direction 

of tumor cell invasion and metastasis [13-15]. Furthermore, there is evidence that chemokines also 

play a promoting role in the course of tumor growth.In the face of stress environment, chemokine is 
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modulated by combining chemokine receptor. For tumor cells, the antiapoptotic effect of 

chemokinine and its receptor contributes to its growth and reproduction, and then exists in human 

organs for a long time. There is evidence that glucocorticoid can cause lymphoma apoptosis, and 

chemokine combined with CCR8 antagonizes the effect of this process. Metastatic tumor cells will 

pass through the extracellular matrix, and can enter the blood circulation to transfer to distant organs, 

the process of various enzymes, representative matrix metalloproteinase (MMPs), these enzymes will 

help tumor cells by degrading the extracellular matrix to complete invasion, and chemokines can 

stimulate tumor cells to secrete various enzymes. CCR8 is expressed in some colon cancer tissues 

and CCL1 binds to CCR8 in response, upregulates the expression of matrix metalloproteinase 2 

(MMP2) in the colon cancer cell line, downregulates E-cadherin (E-cadherin) expression, and 

enhancing the invasion capacity of colon cancer cell lines in vitro. MMP2, also known as gelatinase, 

can degrade the major components of the extracellular matrix and basement membrane and has 

special interest in the mechanism of tumor cell invasion. E-cadherin is expressed in epithelial cells 

and mediates the sticky junction [16] at the basolateral membrane between cells. CCL1 binding to 

CCR8 reduces E-cadherin expression and weakens the adhesion junction effect of E-cadherin on 

tumor cells, which is closely related to invasion and tumor cell metastasis. In related studies of colon 

cancer metastatic pathways such as lymphatic metastasis and local dissemination, The CCR8 showed 

a significant correlation, It suggests a role for CCR8 in the invasion and metastasis mechanism of 

colon cancer; The study by Das et al [17] showed that, CCL1, generated by sinus endothelial cells at 

the edge of the lymph nodes Induction of melanoma cell migration by activating the chemokine 

receptor CCR8, as expressed on the melanoma cell surface, Get it into the lymph node marginal sinus, 

Play a role in tumor cells undergoing lymphatic metastasis; The CCL 1 autocrine loop for HTLV-1-

positive T cell leukemia was reported, It suggests that the CCR 8 ligand CCL 1 may benefit the 

development of certain T cell tumors; The chemokine CCL18 is also a ligand for CCR8, It can be 

secreted by tumor-infiltrating dendritic cells (TIDCs) and tumor-associated macrophages (TAMs), It 

plays a similar role to CCR8 during the invasion and metastasis of tumors.Studies has shown that 

CCL18 can bind to CCR8 receptors expressed on the surface of bladder cancer cells, Invasion and 

metastasis of bladder cancer cells is closely related to the CCL18-CCR8 interaction, CCL18 

correlation concentrations, A positive correlation was found between the invasive ability of bladder 

cancer cells; Human Kaposi sarcoma endothelial-derived spindle cells acquire chemotaxis via their 

intrinsic CCR 8 expression; CC chemokines and their receptors play an important role in the 

pathogenesis of non-Hodgkin's lymphoma (NHL), While chemokine receptors were shown to be 

overexpressed in some NHL isoforms. For example, CCR 4 has been associated with increased 

survival in patients with diffuse large B cell lymphoma (DLBCL), whereas CCR 7 expression is 

higher in chronic lymphocytic leukemia (CLL) and mantle cyellular lymphoma (MCL). 

3.3 CCR8 and the poor prognosis 

There is a significant correlation between positive CCR 8 expression of renal tumor cells and the 

possibility of recurrence after renal transparent cell carcinoma; the high expression of CCR 8 in 

tumor-infiltrating Treg cells is closely related to the poor prognosis of breast cancer, non-small cell 

lung cancer and patients with colorectal cancer.Tumor-infiltrating CD4+Foxp 3+ regulatory T cells 

(Treg) are the major immune cells population establishing the immunosuppressive tumor 

microenvironment. The unique metabolic properties of the tumor microenvironment, including 

relative low oxygen, nutrient deficiency and increased lactate secretion, confer special properties to 

Treg cells that support tumor growth, and numerous Tregs infiltrating tumors have been associated 

with poor prognosis. CCR 8 is selectively upregulated by cancer-resident Tregs in multiple tumor 

types, including colorectal cancer, breast cancer, lung cancer, melanoma, and angiosarcoma. 

4. Prospect 

Ideal tumor markers for the early detection and early diagnosis of malignant tumors, therefore, 

explore the early diagnosis and prognosis of malignant tumor markers, study the expression in tumor 
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cells and the influence of cancer cell proliferation, migration, invasion ability, clarify the mechanism 

and law of malignant tumor, are of great significance to develop the targeted treatment scheme of 

malignant tumor. Chemokines and chemokine receptors in today is of special significance in the study 

of tumor development mechanism, and the mechanism of CCR 8 in malignant development at home 

and abroad, on the basis of the existing research to continue to explore the role of CCR8 in malignant 

invasion and metastasis, has positive significance to establish good detection means and treatment 

methods. 
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