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ABSTRACT 

The significance of chemokine receptors CCR7, CCR9 and their ligands CCL19, CCL21, 

and CCL25 in various types of cancer including mammary carcinoma and melanoma has 

been highlighted over the last decade. The atypical chemokine receptor CCK-CKR is a 

high affinity receptor for these chemokine ligands but rather than inducing classical 

downstream signalling events promoting migration, it instead sequesters and targets its 

ligands for degradation. Therefore, CCX-CKR has been proposed to regulate chemokine 

bioavailability in vivo. This putative function of CCX-CKR to regulate the levels of 

pro-tumourigenic chemokines initially led to the hypothesis that local and systemic 

regulation of chemokine levels by CCX-CKR influences tumour growth and metastasis in 

vivo, and ultimately, targeting of CCX-CKR could be an effective cancer therapy. Three 

broad approaches were taken to investigate the role of CCX-CKR in tumour progression 

and metastasis including overexpression of the receptor on tumour cells, deletion from the 

mouse host and receptor expression knockdown in tumour cells. The results revealed that 

overexpression of CCX-CKR on 4T1.2 mouse mammary carcinoma cells inhibits 

orthotopic tumour growth. However, this effect could not be correlated with chemokine 

scavenging in vivo and was not attributed to host adaptive immunity from experiments 

performed during the course of the current study. On the other hand, overexpression of 

CCX-CKR on 4T1.2 cells also resulted in enhanced spontaneous metastasis and 

haematogenous metastasis in vivo. In vitro characterisation of tumourigenicity of 4T1.2 

cells revealed that overexpression of CCX-CKR rendered them more invasive, less 

adherent to the ECM and to each other and more resistant to anoikis. These are established 

characteristics of cells which have undergone EMT and indeed, CCX-CKR overexpressing 

cells showed a typical expression pattern of EMT markers. In contrast, when endogenous 

expression of CCX-CKR is deleted in the mouse host, growth and metastasis of E0771 

mammary carcinoma and B16 melanoma are inhibited, which is accompanied by elevated 
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levels of CCX-CKR ligands in tumours and relevant naïve tissues from CCX-CKR-deleted 

mice. Similarly, shRNA-mediated knockdown of endogenous CCX-CKR from B16 

melanoma cells leads to the rejection of primary and secondary tumours. This effect is 

attributed to elevated levels of CCX-CKR ligands and CCR7
+
 and CCR9

+
 leukocytes in 

tumour tissues, which resulted in an overall enhancement of the host anti-tumour immune 

response. Consistent with these observations, growth of CCX-CKR knockdown tumours 

was comparable to that of control tumours in CCR7-deleted mice indicating host CCR7 

dependency of CCX-CKR-mediated rejection of B16 melanoma. Together, findings from 

this study revealed important insights into the complex role of CCX-CKR in cancer 

progression and highlights CCX-CKR as a novel target for the development of more 

effective anti-melanoma therapies and potentially for the treatment of other types of cancer 

which affect millions of people worldwide.
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