

Data S 2: Homology model of MRGPRX2
In order to explore receptor-ligand interactions and rationalize the SARs of the new MRGPRX2 antagonists, a homology model of the human MRGPRX2 was generated on the basis of the crystal structure of the human P2Y12 receptor in complex with the antagonist AZD1283 (PDB: 4NTJ).4 Lansu et. al. identified opioid-related MRGPRX2 agonists including the drugs morphine, hydrocodone and dextromethorphan.5 The authors subsequently generated a homology model of the human MRGPRX2 based on the X-ray structure of the human κ-opioid receptor in complex with a selective antagonist, JDTic (PDB 4DJH) as a template and searched for novel agonists using a structure-based virtual screening approach.6 The selected template, the κ-opioid receptor, belongs to the γ-branch of the class A GPCR family and shares a sequence similarity of 39.6% with the human MRGPRX2. By virtual screening of the ZINC database, ZINC-3573 was identified as a novel MRGPRX2 agonist with an EC50 value of 760 nM.5 In the present s, the P2Y12 receptor structure was selected as a more closely related template with a sequence similarity of 43.3% belonging also to the δ-branch of class A GPCR family as MRGPRX2. 
The overall root mean square deviation (RMSD) of the two homology models of MRGPRX2 was 4.6 Å. The comparison of the amino acid residues in the putative orthosteric binding pocket resulted in an RMSD value of 3.8 Å. As a next step, we explored the conformation of the residues in the binding pocket and their interaction by docking the agonist ZINC-3573.
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