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ABSTRACT

Neutrophil pattern recognition receptors belonging to the G-protein coupled receptor
(GPCR) family play a role in the processes of initiation as well as resolution of inflam-
matory processes. Formyl peptide receptor 2 (FPR2) in neutrophils is such a receptor
and plays an important role in inflammation.

This thesis focuses on the molecular basis for FPR2 ligand recognition, receptor signal-
ing and activation of neutrophils. The experimental data generate new knowledge that
is related specifically to FPR2 but also of general importance for GPCR function,
knowledge possibly of importance also for future drug development. To characterize
FPR2 mediated signaling, cell-based in vitro methods were used, including sensitive
methods to measure i) production of reactive oxygen species (ROS), ii) the transient rise
of intracellular calcium ions, iii) chemotactic migration, iv) B-arrestin recruitment and,
v) the dynamic reorganization of the actin cytoskeleton.

A new class of FPR2 ligands belonging to peptide mimetics (peptidomimetics) were
identified and characterized as functional selective (biased) agonists triggering ROS re-
lease but not chemotaxis, a neutrophil function linked to receptor recruitment of p-ar-
restin. A novel receptor crosstalk-signaling pathway is also disclosed, a pathway leading
to a reactivation of desensitized FPRs and involve a Gaq containing G-protein down-
stream of the receptor for platelet activating factor (PAFR). Data obtained with Barba-
din, an AP2 inhibitor able to impair endocytosis of many GPCRs, clearly show that
internalization of ligand-bound FPR2 occurs independently of B-arrestin. In addition, a
lipopeptide (pepducin) suggested to be a putative Gag-inhibitor, is shown to lack inhib-
itory effect of the neutrophil response mediated by Gaq linked PAFR, but instead dis-
tinctly modulates the function of both FPR2 and the free fatty acid receptor FFAR2, two
Gai-coupled neutrophil GPCRs.

In conclusion, this thesis adds new knowledge and novel insight into FPR2 signaling in
neutrophils and GPCR regulation mechanism in general. Hopefully this knowledge will
contribute to future drug development for treating inflammatory diseases.
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