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Aim: 
Application of mass spectrometry to determine ligand specific receptor conformations of the D3 receptor 
 
 
Background / Methodology: 
Functional selective GPCR ligands show similar receptor binding but activate different signaling pathways. Most likely, 
selective signaling is caused by multiple receptor conformations induced upon binding of different ligands. In order to 
understand the molecular mechanism of this biased signaling, quantitative mass spectrometry will be applied in this 
project to determine ligand specific receptor conformations. For this approach, it is exploited that the microenvironment 
of an amino acids side chain influences its reactivity towards a chemical modifier. Thus, the receptor is exposed to the 
ligand and the accessibility of key amino acid residues are determined by their reaction kinetics towards a stable isotope 
labeled modifier. Conformational information is then obtained by quantitative mass spectrometry using the reference 
conformation, which is reacted with the unlabeled modifier In our group, quantitative mass spectrometry using stable 
isotope labeled and unlabeled modifiers of amino acid residues has recently been applied to analyze the expression 
rate of cellular proteins. Quantitative mass spectrometry of GPCRs will first be addressed using cells overexpressing the 
D3 receptor. The receptor will be enriched or isolated, subjected to tryptic proteolysis and analyzed by microLC-ESI-
MS/MS and microLC-ESI-MS/high resolution MS in order to achieve maximum protein sequence coverage. For this 
purpose, enrichment and LCMS protocols of membrane proteins must be established and optimized. In the next step, 
chemical labeling will be developed and optimized so that all protein sequences which are likely subjected to 
conformational changes are covered. In the last step, isotope coded labels will be applied in the absence and presence 
of ligands with different selectivity and labeling kinetics, reflecting conformational changes of the receptor, will be 
recorded by quantitative mass spectrometry using microLC-ESI-MS/MS sMRM.  
In principle, the method could be transferable to any other GPCR which can be enriched/isolated from overexpressing 
cells (e.g. the M receptor) and used to understand how selectivity of an investigated ligand is related to conformational 
changes of the receptor. Furthermore, quantitative mass spectrometry of GPCRs can be used in other projects, to study 
for example receptor density or the binding sites of irreversibly binding ligands. 
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