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Structural basis of adrenergic receptor signaling
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The aia-adrenergic receptor (aiaAR) belongs to the family of G protein- coupled receptors that respond to

adrenaline and noradrenaline. a1aAR is involved in smooth muscle contraction and cognitive function. Here, we present

three cryo-electron microscopy structures of human a1aAR bound to the endogenous agonist noradrenaline, its selective

agonist oxymetazoline, and the antagonist tamsulosin, with resolutions range from 2.9 A to 3.5 A. Our active and inactive

a1aAR structures reveal the activation mechanism and distinct ligand binding modes for noradrenaline compared with

other adrenergic receptor subtypes. In addition, we identified a nanobody that preferentially binds to the extracellular

vestibule of a1aAR when bound to the selective agonist oxymetazoline. These results should facilitate the design of more

selective therapeutic drugs targeting both orthosteric and allosteric sites in this receptor family.
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Figure 1: The cryo-EM density maps and structure
models of the Nb29-a;,AR-miniGsq complexes
bound to the agonists oxymetazoline (a and b) and
noradrenaline (c and d), and a;sAR-Nb6 complex
bound to the antagonist tamsulosin (e and f).
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Figure 2: a, Comparison of o, AR between active and
inactive states. b, Comparison of ligand-binding pockets of
a;aAR. ¢, Nb29 binding sites. d, Superimposition of the
binding interfaces of a;,AR-miniGsq complex with
ax4AR-Go (PDB ID: 7EJ0) and B,AR -Gs (PDB ID: 3SN6)
complexes. The receptors are used for alignment.
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