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Aims 

The human A3 adenosine receptor (hA3R) plays an important role in both physiological and  

pathophysiologic conditions, such as cell proliferation, cardioprotection and apoptosis.1 In the 

past we have searched for potent and selective hA3R antagonists, leading to a set of 

structurally diverse antagonist classes. In particular, tricyclic xanthine derivatives of 1H,3H-

pyrido[2,1-f]purine-2,4-dione have been reported to exert high affinity and selectivity for 

hA3R.2 Building on these results, we report an analog, LUF7602, equipped with a reactive 

electrophilic fluorosulfonyl functionality, as a selective covalent antagonist of hA3R. 

         
 

Methods  

 

In a radioligand binding assay this ligand acted as a potent antagonist, with an apparent 

affinity for the hA3R in the nanomolar range. Its apparent affinity increased with longer 

incubation time, suggesting an increasing level of irreversible binding over time. An in silico 

hA3R-homology docking study indicated that Y2657.36  was responsible for the covalent bond 

formation, which was validated by site-directed mutagenesis to demonstrate that the amino 

acid residue was the unique anchor point of the covalent interaction. Subsequently, LUF7602 

was tested in  [35S]GTPγS functional assays. Preincubation with LUF7602 caused a 

concomitant decline in the agonist's maximal response, indicating insurmountable 

antagonism, another proof of the covalent receptor labeling. In contrast, coincubation with 

this antagonist generated a parallel rightward shift of the agonist’s concentration-effect curve 

with no alteration of the maximal effect, suggesting the insurmountable antagonism was 

competitive, due to an irreversible blockade to reduce the total receptor population available.  

 

Conclusions 

All these data contribute to a better understanding of the covalent interaction between 

LUF7602 with the receptor. This covalent antagonist may serve as a valuable molecular 

translational tool for further investigating the role of hA3R in different pathophysiological 

conditions. 
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