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The G-protein coupled receptor (GPCR) family constitutes the majority of drug targets.1 

Despite the diversity of their biological roles, GPCRs adapt the same structural 

architecture of seven transmembrane (TM) helices2 and signal mainly through coupling 

to hetreotrimeric G-proteins.3,4
 However, G-proteins are extremely sensitive to 

detergents, pH and nucleotides, which are often needed to crystallize GPCRs for X-ray  

crystallography.5 Nanobodies represent a successful alternative to G-proteins in 

stabilizing active-state GPCRs.5,6 Their importance in GPCR structural biology is 

emphasized by their role in crystallization of all but one of the stabilized active-state, 

Class A rhodopsin, GPCRs.7-9 Extensive molecular-dynamics simulations including 

metadynamics enhanced sampling were used to compare the effect of these 

nanobodies on the binding modes of the co-crystalized agonists and the organization of 

the binding pocket of the three nanobody-stabilized GPCR’s crystals structures with the 

G-protein complexes. Our results show ligand-specific changes that can alter the agonist 

binding modes.   
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