
Class Ligand Protein Name Short Gene PDB Id PDB Id Uniprot Ref.
Inactive Active

Aα opsin bovine rhodopsin RHO RHO 1GZM.A 3PQR.A P08100 [38,39]
Aα aminergic turkey β1 adrenergic receptor β1AR ADRB1 2VT4.B P08588 [46]
Aα aminergic human β2 adrenergic receptor β2AR ADRB2 2RH1.A 3SN6.R P07550 [6, 40]
Aα aminergic human dopamine D3 receptor D3 DRD3 3PBL.A P35462 [47]
Aα aminergic human histamine H1 receptor H1 HRH1 3RZE.A P35367 [48]
Aα aminergic human muscarinic acetylcholine receptor M2 M2 CHRM2 3UON.A 4MQS.A P08172 [41,42]
Aα aminergic rat muscarinic acetylcholine receptor M3 M3 CHRM3 4DAJ.A P20309 [49]
Aα aminergic human serotonin receptor 1B 5HT1B HTR1B 4IAR.A P28222 [50]
Aα aminergic human serotonin receptor 2B 5HT2B HTR2B 4NC3.A P41595 [51]
Aα nucleoside human adenosine receptor A2a A2A ADORA2A 3EML.A 3QAK.A P29274 [43,44]
Aα lipid human sphingosine 1-phosphate receptor 1 S1P1 S1PR1 3V2Y.A P21453 [52]
Aβ peptide rat neurotensin receptor type 1 NTS1 NTSR1 4GRV.A P30989 [45]
Aγ peptide human C-X-C chemokine receptor 4 CXCR4 CXCR4 3ODU.A P61073 [53]
Aγ peptide human C-C chemokine receptor 5 CCR5 CCR5 4MBS.A P51681 [54]
Aγ peptide human κ-opioid receptor κOR OPRK1 4DJH.A P41145 [55]
Aγ peptide mouse µ-opioid receptor µOR OPRM1 4DKL.A P35372 [56]
Aγ peptide human nociceptin/orphanin FQ opioid receptor NOP OPRL1 4EA3.A P41146 [57]
Aγ peptide mouse δ-opioid receptor δOR OPRD1 4EJ4.A P41143 [58]
Aδ peptide human proteinase-activated receptor 1 PAR1 F2R 3VW7.A P25116 [59]
Aδ nucleoside human P2Y purinoreceptor 12 P2Y12 P2RY12 4NTJ.A Q9H244 [60]
B peptide human corticotropin-releasing factor receptor 1 CRF1 CRHR1 4K5Y.B P34998 [61]
B peptide human glucagon receptor GLR GCGR 4L6R.A P47871 [62]
C peptide human metabotropic glutamate receptor 1 MGLU1 GRM1 4OR2.A Q13255 [63]
C peptide human metabotropic glutamate receptor 5 MGLU5 GRM5 4OO9.A P41594 [64]
Frizzled peptide human smoothened homolog SMO SMO 4N4W.A Q99835 [65,66]

S1 Table

and indicating their proximity to the NACHO and CHICO residues. The 746

mutations are ordered according to the following score: “distance to the closest NACHO 747

+ distance to CHICO - multiplicity of the closest NACHO - multiplicity of CHICO + 748

Blosum62 of the mutation”. 749

S4 Table 750

Conservation of CHICO and NACHO residues among orthologs. For 751

orthologs of several proteins we computed average amino acids conservation over TM, 752

and over CHICO/NACHO residues. The data shows that CHICO and NACHO 753

positions are more conserved than other TM residues in all GPCR classes. Residues 754

present on both lists are even more conserved. Two measures of conservation provided 755

by Jalview are used: Consensus is the percentage of orthologs sharing the human amino 756

acid; and Conservation is a qualitative measure counting the number of conserved 757

chemical properties. For P2Y12, we used a curated list of 77 orthologs from [100]. For 758

other proteins, we collected predicted orthologs from the MetaPhOrs database (release 759

201405 [101]), aligned them with Clustal Omega, and then removed sequences with gaps 760

in the TM regions. 761

S1 Fig. 762

Detailed view of conserved motifs in class A GPCRs. The conserved residues 763

in 24 different structures (including active) have very similar positions, which shows 764

that the class A GPCR fold is highly conserved. The full TM bundle is shown in Fig. 1. 765

PLOS 21/31


