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G protein-coupled receptors comprise the largest family of human eukaryotic signal 
transduction proteins that communicate across the membrane. We recently solved the 
crystal structure of the human β2-adrenergic receptor bound to the partial inverse agonist 
carazolol and timolol at 2.4 Å and 2.8 resolution Å, respectively.  More recently, we 
determined the structure of the human adenosine A2a receptor bound to the antagonists 
ZM281345 at 2.6 Å resolution.  The structures provide a high-resolution view of a human 
G protein-coupled receptor bound to diffusible ligands. Ligand-binding site accessibility 
is enabled by the extracellular loops which are held out of the binding cavity by a set of 
disulfide bridges and unique structural motifs. An exciting discovery is the role of 
cholesterol in receptor stability and potential function.   Future studies include the 
determination of representative members from the different branches of the GPCR 
phylogenetic tree (Figure 1) including class A, B, and C GPCR’s, as well as the receptors 
bound to agonists and G-proteins in an activated state. 

 
 
Figure 1.  GPCR phylogenetic tree with green flags on the GPCR targets currently under 
structure investigation.  Pictures are shown for the 4 structures currently known out of the 
several hundred class A GPCR’s. 
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