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Background and purpose. Many potential drugs showing promising in vitro results fail during in vivo experiments or 
are withdrawn from clinical trials due to lack of efficacy. This indicates a translational gap between the two types of 
experiments that leads to loss of time and resources. The concept of receptor-ligand binding kinetics, i.e. the ligand 
association and dissociation to and from its target over time, has emerged as an approach to bridge this gap. For 
that reason the traditional affinity/potency paradigm is being complemented with a new one that accentuates 
ligand-receptor residence time (RT), i.e. the duration that a ligand stays in complex with its target.  

Equilibrative Nucleoside Transporter-1 (ENT1) is the most abundant nucleoside transport protein and mediates the 
facilitative diffusion of nucleosides across the cell membranes. Inhibition of ENT1 has been proposed for the 
treatment of ischemic heart disease, stroke, and inflammatory diseases, as well as an add-on treatment in cancer 
therapy.  

This project is focused on the determination of affinity and binding kinetics of various ENT1 inhibitors. By obtaining 
insight on structure-affinity (SAR) and structure-kinetic relationships (SKR), the drug discovery on ENT1 inhibitors 
could be advanced.  

Experimental approach. A library of compounds targeting ENT1 was obtained by Janssen Pharmaceutics. A 
radioligand displacement assay was developed and optimized for the human ENT1 using the radiolabeled inhibitor 
[3H]NBTI to determine the affinity of ENT1 inhibitors. In addition, a radioligand competition association assay was 
developed to determine binding kinetics.  

Results. The affinity (Ki) and binding kinetics of 30 ENT1 inhibitors sharing a common scaffold were determined. 
Interestingly, the ligands showed a wide range of RT (1 – 88 min), while the spectrum of affinity data was limited to  
from nano to sub-nano molar. The results obtained from the competition association assay were validated with a 
wash-out experiment.  

Conclusions. Our research is aimed at new drugs targeting the ENT1 transporter, by incorporating kinetic binding 
parameters next to affinity. More generally, this approach could inspire future drug discovery in the field of 
membrane transporters. 

 
 
 


