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Background - G protein-coupled receptors (GPCRs) are cell membrane proteins responsible for the 
transduction of a broad range of signals from outside to inside the cell. Operatively, they bind 
signaling molecules (i.e., endogenous and exogenous ligands) at extracellular orthosteric sites and 
transmit the ligand-induced allosteric signal to the intracellular binding site for effector proteins 
such as G proteins. A pharmacologically relevant member of GPCRs is the adenosine A2A receptor 
which regulates many vital functions in different districts of our body. The A2A pathway plays an 
important role in heart activity1 as well as in glutamate and dopamine release in the brain, 
particularly in regions that are involved in motor control and cognitive function.2 In addition, A2A 
can suppress immune cells, thereby protecting tissue from inflammation.3 However, many solid 
tumors hijack the A2A pathway, promoting immune escape of tumor cells in the tumor 
microenvironment. Therefore, blocking A2A can inhibit the progression of a variety of solid tumors.4 
In this background, understanding how ligands bind to A2A is of paramount relevance for rational 
design of new therapeutic agents for a large number of diseases, including cancer, inflammatory, 
cardiovascular, Parkinson’s and Alzheimer's diseases.5-7 So far, drug discovery has focused on the 
extracellular orthosteric binding and more recently on allosteric binding sites, with the ambition to 
design ligands capable of selectively promoting the GPCR interaction with a specific G protein 
subtype, thus activating a certain cellular pathway over the others (biased signaling) and eventually 
improving their activity and toxicity profile.  
Project - At variance with previous studies, we target the GPCR intracellular binding site for the G 
protein with the aim to develop a small library of ligands endowed with a selective binding affinity 
for a specific GPCR-G protein couple. First, compounds, from different databases, will be docked to 
the intracellular binding site of Adenosine A2A GPCR for Gs protein. The best ligands, considering 
their binding energy and the interactions established with the protein, will be purchased and 
experimentally evaluated using NMR ligand/protein binding experiments, such as Saturation 
Transfer Difference (STD) and WaterLOGSY (WL) experiments. To this aim, A2A, Gs protein and some 
rationally designed mutants of them will be expressed in P. pastoris, purified, and resuspended in 
suitable detergent media. Subsequently, the compounds that exhibit binding will be 
pharmacologically characterized, for their intrinsic activity (agonist, partial agonist, inverse agonist, 
antagonist), using the cAMP assay in A2A-transfected hek293 cells. 
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