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Purinergic P2X3 receptor is a ligand-gated ionotropic channel that occurs in all 

mammalian tissues. The highest occurrence has been observed in central and peripheral 

nervous system and smooth muscles, where P2X3 receptors participate in pathological 

disorders such as visceral and neurophatic pain, inflammatory reactions and psychiatric 

disorders. Compounds capable of blocking P2X3 receptor activity could be therefore 

used as potential drugs for treatment of these states. P2X3 receptor belongs to fast-

desensitizing ionotropic channels, which makes the measurement of its activity very 

difficult. It was described that one point S15V mutation, in which the amino acid serine 

in a position 15 is replaced by amino acid valine, slows down the desensitization rate 

and the signal becomes easily measurable. This simple mutation may be used as an 

effective tool for characterization of insufficiently explored P2X3 receptor. 

The P2X3 S15V receptor DNA was inserted into retrovirus and, subsequently, human 

1321N1 astrocytoma cells were infected. Retroviruses carried not only receptor DNA 

but also a resistance to antibiotic G418, which allowed the selection of successfully 

transfected cells. Human cells expressing P2X3 S15V receptor were tested via 

fluorescence-based calcium assay, in which the intracellular calcium levels are indicated 

fluorescently. When the method was completely optimized the testing of known P2X3 

agonist, antagonist and allosteric modulators plus yet untested potential P2X3 

antagonists was performed. The measured data was analyzed in GraphPad Prism. 

P2X3 S15V receptor mutant is a reliable surrogate for characterization of P2X3 

ionotropic channel. The response to P2X3 agonists, antagonists and allosteric 

modulators was comparable to literature with one exception, compound A-317491. 

Moreover, blocking activity of one widely used drug and its metabolite was observed at 

P2X3 S15V receptor. Very interestingly, this could mean that the mechanism of action 

of this worldwide used compound was finally discovered. 


