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    Abstract
The adenosine A2A receptor (A2AR) plays a key role in transmembrane signaling mediated by the endogenous agonist adenosine. Here, we describe the crystal structure of human A2AR thermostabilized in an active-like conformation bound to the selective agonist 2-[p-(2-carboxyethyl)phenylethyl-amino]-5′-N-ethylcarboxamido adenosine (CGS21680) at a resolution of 2.6 Å. Comparison of A2AR structures bound to either CGS21680, 5′-N-ethylcarboxamido adenosine (NECA), UK432097 [6-(2,2-diphenylethylamino)-9-[(2R,3R,4S,5S)-5-(ethylcarbamoyl)-3,4-dihydroxy-tetrahydrofuran-2-yl]-N-[2-[[1-(2-pyridyl)-4-piperidyl]carbamoylamino]ethyl]purine-2-carboxamide], or adenosine shows that the adenosine moiety of the ligands binds to the receptor in an identical fashion. However, an extension in CGS21680 compared with adenosine, the (2-carboxyethyl)phenylethylamino group, binds in an extended vestibule formed from transmembrane regions 2 and 7 (TM2 and TM7) and extracellular loops 2 and 3 (EL2 and EL3). The (2-carboxyethyl)phenylethylamino group makes van der Waals contacts with side chains of amino acid residues Glu169EL2, His264EL3, Leu2677.32, and Ile2747.39, and the amine group forms a hydrogen bond with the side chain of Ser672.65. Of these residues, only Ile2747.39 is absolutely conserved across the human adenosine receptor subfamily. The major difference between the structures of A2AR bound to either adenosine or CGS21680 is that the binding pocket narrows at the extracellular surface when CGS21680 is bound, due to an inward tilt of TM2 in that region. This conformation is stabilized by hydrogen bonds formed by the side chain of Ser672.65 to CGS21680, either directly or via an ordered water molecule. Mutation of amino acid residues Ser672.65, Glu169EL2, and His264EL3, and analysis of receptor activation either in the presence or absence of ligands implicates this region in modulating the level of basal activity of A2AR.
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