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NMR methods for GPCR Drug Discovery  
 
 

G protein-coupled receptors (GPCRs) are the largest class of membrane proteins in the 
human genome. GPCRs act as cell surface signalling proteins and respond to a variety of external 
signals. They play a pivotal role in many physiological functions and are therefore associated with a 
multitude of diseases, including cardiovascular, metabolic, neurodegenerative, psychiatric, and 
oncologic diseases. The 2012 noble Prize in Chemistry was awarded jointly to Robert J. Lefkowitz and 
Brian K. Kobilka for studies of GPCRs, highlighting the importance of this protein superfamily. GPCRs 
constitute also the most important family of drug targets in the human body, with 25-30% of current 
drugs acting on GPCRs. Drug discovery targeting GPCRs remains difficult, however, owing to the 
restricted structural information on GPCRs related to the instability of these proteins when isolated 
from their cell membrane environments.  

Figure 1. GPCR structure 
 
The first X-Ray structure of a GPCR structure has been resolved in 2000 (Figure1). However, the 
structural studies of GPCR remain extremely challenging. There is also a lack of knowledge for the 
structural and functional consequences of the interactions of small-molecule compounds with GPCR. 
The research proposal aims to develop methods to study and characterize a full native GPCR 
solubilized in detergents or reconstituted in lipid bilayers, both in its free form and in small-molecule 
bound forms, using liquid-state and solid-state NMR experiments. The aim is to develop NMR-based 
approaches that will strongly impact the structure-based drug discovery process for the GPCR family. 
The project will provide the candidate access to a unique platform for high-field NMR, a well-
equipped protein labelling facility, and a combination of expertise including liquid-state NMR for 
protein-ligand interactions (developed in I. Krimm’s group) and solid-state NMR for structural biology 
(through a collaboration with G. Pintacuda’s team “Biomolecular solid-state NMR”). The candidate 
will also be in charge of the preparation of the GPCR samples for both liquid and solid-state NMR 
studies, which will include isotope labelling. The ideal candidate should be a biochemist or a physical 
chemist with a solid motivation to work with membrane-associated proteins. 
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