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English summary

Human herpesviruses are widespread pathogens that establish a lifelong latent infection 
in the host. Latent infections are usually harmless in most people. However, reactivation of 
the virus in immunocompromised patients (e.g., transplant recipients or AIDS patients) can 
cause severe pathologies.

Most herpesviruses encode one or more G protein-coupled receptors (GPCRs) that are ex-
pressed by infected host cells. These viral GPCRs (vGPCRs) show highest sequence similar-
ity to human chemokine receptors and are believed to be hijacked from the host genome 
during evolution. However, most vGPCRs display unique features as compared to their hu-
man counterparts, including high constitutive activity and binding of a broader range of 
chemokines. Consequently, these vGPCRs modulate cellular signalling of the host cells to 
escape immune surveillance and to ensure viral dissemination. In Chapter 1 we describe 
different mechanisms by which vGPCRs redirect cellular signalling. Hijacking of G proteins 
and chemokines are the most often studied mechanismes and are refered to as the canoni-
cal mechanisms. In this thesis we investigated whether viral GPCRs also modulate cellular 
signalling via non-canonical mechanisms, by hijacking other mediators of GPCR signalling 
(e.g. β-arrestin) or human receptors such as chemokine receptors and receptor tyrosine 
kinases (RTKs).

In this thesis, we have focused on the Kaposi’s sarcoma-associated herpesvirus (KSHV)-en-
coded GPCR ORF74. ORF74 hijacks different human G protein subtypes (e.g. Gαi/o, Gαq/11 and 
Gα12/13) to constitutively actives various signalling pathways. Furthermore, ORF74 binds mul-
tiple human CXC chemokine subtypes that increase (e.g. CXCL1) or decrease (e.g. CXCL10) 
its basal signalling. Importantly, both constitutive-  and chemokine-induced signalling con-
tribute to the development and progression of the highly vascularized tumor Kaposi’s sar-
coma (KS), suggesting that ORF74 could acts as an drug target for the treatment of KS. Fur-
thermore, ORF74 might be an interesting target for anti-viral therapy considering its role in 
KSHV replication.

In Chapter 2 we show that ORF74 recruits β-arrestin1 and β-arrestin2 in response to hu-
man chemokines. β-arrestins regulate the signaling and trafficking of the majority of human 
GPCRs. Indeed, ORF74 uses β-arrestin for internalization and trafficking to recycling and 
late endosomes via early endosomes. Furthermore, we identified four serine and threonine 
residues at the distal end of the intracellular carboxyl-terminal of ORF74 that are essential 
for its interaction with β-arrestins. Hence, this chapter shows that G proteins are not the 
only interaction partners of ORF74 and that the molecular determinants of ORF74 used for 
binding to β-arrestins are similar to those employed by most human GPCRs. 

Another possibility is that ORF74 hijacks human chemokine receptors through heterodimer-
ization in order to alter their functioning in favor of the virus. In Chapter 3 we show that 
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ORF74 interacts with human CCR1 and CCR6 at the cell surface. Results from this chapter 
provide a first indication that ORF74 potentially forms heterodimers with human chemokine 
receptors. The functional consequences of these potential heterodimers and their role in 
viral dissemination remain to be investigated. 

In Chapter 4 we investigated whether ORF74 crosstalks with receptor tyrosine kinases. GP-
CRs might transactivate RTKs via the release of an membrane-anchored growth factor-pre-
cursor or via ligand-independent mechanisms involving the activation of tyrosine kinase that 
phosphorylate RTKs. Reciprocally, RTKs can transactivate GPCRs by regulating the release of 
GPCR ligands or via the formation of GPCR/RTK complexes. These different mechanisms are 
described in detail in Chapter 1. We focused on the insuline-like growth factor receptor 1 
(IGF-1R), as this receptor has been linked to KS growth and survival. Although ORF74 does 
not transactivate IGF-1R, ORF74 unmasks PLC signaling by IGF-1R. This crosstalk is indepen-
dent of ORF74 ligands and tyrosine residues in the C-tail and ICL2 of ORF74, but requires the 
constitutive activity of ORF74. ORF74 and IGF-1R are in close proximity on the cell surface, 
but it remains to be elucidated whether this contributes to the observed crosstalk. 

Finally, in Chapter 5 we aimed at identifying the first small molecule inhibitors of ORF74. 
A homology model of ORF74 was generated and used for structure-based virtual screen-
ing. Five compounds were identified that inhibit 125I-CXCL8 binding to ORF74. Four of these 
compounds inhibited PLC activity in ORF74-expressing cells but also when PLC activity was 
chemically induced in the absence of ORF74, suggesting off-target effects. The latter high-
lights the pitfalls of identifying small molecule inhibitors and emphasizes the importance of 
counterscreening identified hits for non-specific effects.   

Taken together, the work in my thesis shows that ORF74 is indeed able to hijack human pro-
teins in addition to G proteins and chemokines. This new insight increases our understand-
ing of the mechanisms employed by KSHV to modulate cellular signaling and might aid in 
developing new therapeutics against KSHV-related pathologies. 
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