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English Summary

In this thesis I describe the research I performed during my PhD, which focused on 
oncogenic properties of human chemokine receptors CXCR4, CXCR7 and viral chemokine 
receptor US28. The aim of my research was to provide a better understanding of 
chemokine receptor induced oncogenic signaling and of potential targeting of this 
network.

Chemokine receptors are members of G protein coupled receptor (GPCR) family. They 
bind chemokines, which attract immune cells that express a subset of chemokine 
receptors, to sites of in lammation and thereby initiate the process of pathogen 
clearance. Because of this important role in immune cell responses, chemokine receptors 
contribute to several disease types. In Chapter 1 a detailed introduction is given on 
the chemokine receptor system with the focus on several disease types these receptors 
contribute to. Chemokine receptors can serve as drug targets because of the speci ic 
responses that they activate in immune cells. Some examples of successful targeting of 
the chemokine receptor family are described in the irst chapter. In Aim of the thesis I 
explain why we are interested in investigating the oncogenic properties of speci ically 
CXCR4, CXCR7 and US28 and what I hope to achieve with my research.

GPCRs in general, including chemokine receptors, can be targeted by several approaches. 
ost commonly, small molecules are designed that can bind speci ically to the receptor of 

choice thereby disrupting its signaling ability and positively contributing to the disease 
state. Other approach is the use of antibody based therapeutics, which is described 
in Chapter 2, mainly focusing on the use of nanobodies. For targeting of chemokine 
receptor CXCR7 we have developed and characterized speci ic nanobodies, described 
in detail in We show in this chapter that CXCR7 nanobodies are speci ic for 
this receptor and that they are able to block CXCR7 signaling in head and neck cancer 
both in vitro and in vivo. 

Chemokine receptors CXCR4 and CXCR7 share the same ligand (CXCL12) and are known 
to interact by forming heterodimers or by activating and/or inhibiting each other’s 
signaling pathways. In Chapter 4 the CXCR4/CXCR7/CXCL12 axis is investigated in 
relation to interactions with epidermal growth factor receptor (EGFR) family in a 
breast cancer cell line endogenously expressing both CXCR4 and CXCR7. We found that 
EGFR family member HER2 is phosphorylated by stimulation of CXCR4 receptor by 
CXCL12, while CXCR7 is able to regulate the endogenous phosphorylation level of HER2. 
Furthermore in this chapter we outline a hypothesis to explain the cross talk of CXCR4/
CXCR7/CXCL12 axis with HER2 in HER2 positive breast cancer cells.



| 1  |

English Summary

Oncogenic signaling networks activated by CXCR4 and CXCR7 in the same breast cancer 
cell line are explored further in Chapter 5 by means of Reverse Phase Protein Array 
(RPPA). The advantage of such an approach is that a large number of phosphorylated 
proteins are investigated within the same sample set. The cells were stimulated by 
CXCL12 for various amounts of time, in the presence or absence of selective inhibitors 
of CXCR4 and CXCR7. An unsupervised correlation based analysis found that several 
phospho proteins were speci ically modulated by CXCR4 or CXCR7 and others by both 
in non additive ways. 

HC V encoded viral chemokine receptor US28 is the third receptor that was investigated 
in this thesis. In previous studies this receptor was shown to promote tumorigenesis 
by constitutively (in absence of ligand) activating several pathways leading to tumor 
growth. In Chapter 6 we show that US28 is able to activate hypoxia induced factor 1 
(HIF 1), a regulator of angiogenesis and energy metabolism. By activation of HIF 1 
US28 regulates cellular proliferation and secretion of angiogenic factor VEGF.

Finally, in Chapter 7 the obtained results are discussed and put into a broader perspective 
to show the relevance of the work described in this thesis. In short, the signaling axis 
of the investigated receptors CXCR4, CXCR7 and US28 in oncogenic setting is further 
characterized and the range of control this system exerts on cancer cells is extended. 
Further exploitation of therapeutic targeting of CXCR4, CXCR7 and US28 should be of 
interest in combination with already existing therapies.


