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SI Fig. 1 Visualisation of the central core of Rhodopsin defined by residue positions 

1.46, 2.50, 3.40, 4.50, 5.50, 6.44, 7.46 (in gold) (Ballesteros-Weinstein numbering 

[1]). The extracellular side of the membrane is represented as red dots and the 

intracellular side by blue dots.  

 

 

 

 
 

SI Fig. 2 A comparison of the inactive (in pink) and active (in cyan) states of the ß2-

adrenergic receptor (transmembrane side-view, PDB id: 3SN6). The bound G-protein in the 

active state is shown in grey. TM5 and TM6 helices are labeled. 



 

SI Fig. 3 Differences in interhelical atomic contacts (vdWs, H-bonds, electrostatic) in the 

inactive and active states of Class A GPCRs: (A) ß2-adrenergic receptor, (B) rhodopsin, (C) 

adenosine A2A receptor, (D) muscarinic acetylcholine M2 receptor, and (E) P2Y 

purinoceptor 12. 



 
 

SI Fig. 4 Average interhelical distances in inactive and active states of Class A GPCRs: 

(A) ß2-adrenergic receptor, (B) rhodopsin, (C) adenosine A2A receptor, (D) muscarinic 

acetylcholine M2 receptor, (E) P2Y purinoceptor 12. Distances calculated between Cα 

atoms of (semi-)conserved residues in the planar core of the 7TM fold. 

 



 
 

SI Fig. 5 Comparison of inactive states (light pink) and active states (light blue) of 

Class A GPCRs (extracellular view): (A) and (B): adenosine A2A receptor, (C) and 

(D): rhodopsin, (E) and (F): ß2-adrenergic receptor, (G) and (H): muscarinic 

acetylcholine M2 receptor, (I) and (J): P2Y purinoceptor12. Intracellular G-protein 

binding-site volumes (in purple) were calculated with POVME [2]. 



 
SI Fig. 6 Intracellular G-protein binding-site volumes (Å3

) in the inactive and active 

states of Class A GPCRs: ß2-adrenergic receptor (B2AR), rhodopsin (RHO), 

adenosine A2A receptor (A2AR), muscarinic acetylcholine M2 receptor (M2R), P2Y 

purinoceptor 12 (P2Y12R). 

 

 
 

SI Fig. 7 Visualization of the water-mediated H-bonding network between TM6 and 

TM7 in high-resolution Adenosine A2A Receptor (-BRIL fusion, PDB id: 4EIY) 

structure [3] in its inactive state with residue positions L6.43, C6.47, P6.50, N7.45, 

N7.49 highlighted (in gold) (Ballesteros-Weinstein numbering [1]) and 4 water 

molecules (red/white spheres). If mutated, these residues cause an increase in 

constitutive activity of some Class A GPCRs (see main text). The extracellular side of 

the membrane is represented as red dots and the intracellular side by blue dots. 



 

 

SI Fig. 8 An ensemble of 7TM conformations (extracellular view, helices represented as 

cylinders, calculated with CHIMERA [4]) for inactive (red, 10 structures) and active (yellow, 

6 structures) class A GPCRs. 
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