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G-protein-coupled receptors (GPCRs) are seven-helix transmembrane proteins responsible for 
integrating extracellular stimuli to an intracellular response [1].  When an extracellular ligand binds 
to the receptor, a conformational change occurs that is transmitted to the intracellularly bound G-
protein trimer.  G-proteins regulate many cellular functions including metabolic enzymes, ion 
channels, and transporters.  Due to their central role in physiological responses, GPCRs constitute 
~30% of all prescription drug targets.  Determining the structure of these important receptors in 
complex with their coupled G-protein will help to understand how they regulate cellular signals, as 
well as help to create new therapeutics for the treatment of several diseases.  Despite the fact that 
several crystal structures of G-proteins and GPCRs have been solved independently [2], and the 
structure of these proteins together in a complex has defied researchers for the last 50 years [3].  In 
collaboration with the lab of Brian Kobilka we are trying to resolve the architecture of a GPCR-G-
protein complex with the application of single-particle EM. 
 
The β2-adrenergic receptor Gs complex (β2AR-Gs) is approximately 140 kDa, consisting of the 
transmembrane receptor and the G-protein heterotrimer of Gsα and βγ.  We have imaged the 
complex embedded in negative stain (see Figure 1) and produced a first 3D model generated by 
random conical tilt (RCT) approach (Figure 2A). Subsequently, we generated a 3D reconstruction 
of the complex from cryo-EM data, using the negative stain 3D model as an initial reference.  
(Figure 2B) Based on the docking of the crystal structures of the transmembrane receptor and G-
protein heterotrimer in the EM envelopes, we have produced a first EM model for the architecture 
of this physiologically important signaling complex. 
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Figure 1. Raw negative stain micrograph of the β2AR-Gs complex. 
 

 
Figure 2. (A) 3D reconstruction of β2AR-Gs complex from negative stain images using random 
conical tilt. (B) 3D reconstruction of β2AR-Gs complex from cryo-EM.  Cryo-EM map has the 
crystal structures of transmembrane receptor and G-protein heterotrimer docked within the 3D 
envelope. 


