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Eosinophil Cationic Protein (ECP) is a highly stable cytotoxic RNase of 133 aminoacids 

present in large amounts in the eosinophil granules. In inflammatory processes, following 
eosinophil activation the protein is secreted and plays a role in host defence with bactericidal, 
antiviral, and antiparasitic activities. Remarkably, a large number of Arg residues in the protein 
surface confers a high cationicity and have been related to ECP’s potent cytotoxicity by 
facilitating the interaction with membranes1. Aromatic residues have also been shown to 
importantly contribute to this activity1. These residues have also been reported to be essential for 
the interaction with glycosaminoglycans (GAGs), such as heparin2, suggesting that recognition 
of heparan sulphates exposed at the mammalian cellular surfaces may drive and modulate its 
cytotoxicity. 

To get deeper insight into the cytotoxic process, here we further our previous work3 and 
explore the interactions of ECP with a GAG mimetic. By using NMR spectroscopy and 
molecular dynamic simulations we have determined the solution structure of ECP in complex 
with a representative trisaccharide heparin-derivative as a good model for the highly sulphated S-
domains of heparan sulphate. We have also estimated its binding affinity (µM range) on the basis 
of chemical shift perturbation data. Filtered experiments were useful to define the orientation of 
the carbohydrate in the binding pocket, which was found to occupy the catalytic site. 

The complex structure reveals that the charged sulphate and carboxylate groups of the 
carbohydrate are clustered at the binding site with well-defined orientations with respect to the 
protein favouring electrostatic interactions to be established. Charged and polar residues, as well 
as the conserved aromatic residue W10 play essential roles in the recognition. Interestingly, the 
skew-boat 2S0 conformation for the pyranose ring of IdoA is clearly preferred as observed in 
other complexes4. This recognition event may constitute the first step of the ECP’s cytotoxic 
mechanism of action by facilitating contacts with the membrane that would then trigger 
membrane destabilization and cell death. 
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