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G Protein-Coupled Receptors (GPCRs) comprise a large superfamily of signalling pro­
teins ( 800 receptors) , which are involved in a number of physiological processes, like mood 
and hehaviour regulation, percepti on of pain, autonomic nervous system transmission, in­
flammati on, regulation of immune system, etc. [I) . Despite the fact that up to 59 receptors 
have been drugged, only 159 crystal structures are available in PDB in tOtal (for 35 targets). 

These structures were utilized in the new pharmacophore method [2) based on the lih­
rary of interacting ligand moiety-residue pairs extracted from the crystal structures. Here 
we automate the methodology using interaction fingerprints for the systemalic analysis 01" 
the growing number of crystal structures and the extracti on of fragments. In addition we 
extend it to the homology models, investigating the effect of confOimati onal flexibility in 
the quality of the pharmacophore models. 
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G protein-coupled receptors (GPCRs) mediate many signal transduction processes in 

the body. The discovery that these receptors are voltage sensitive has changed our under­
standing of their behavior. The M2 muscarinic acetylcholine receptor (M2R) was found 
to exhibit depolarization-induced charge movement associated currents, implying that this 
protOtypical GPCR possesses a voltage sensor. However, the typical domain that serves as 
a voltage sensor in voltage-gated channels is not present in GPCRs, making the search for 
the voltage sensor in the latter challenging. Here, we examined the M2R and discovered a 
novel type of voltage sensor which is comprised of tyrosine residues . This voltage sensor 
is crucial for the voltage dependence of agonist binding to the receptor. The tyrosine-based 
voltage sensor discovered here constitutes a novel way by which membrane proteins may 

sense voltage. 
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