
                                                        

1 
 

Mitigation of the Cathelicidin Peptide LL-37 
Cytotoxicity Induced by Interaction with the 
Polysulfonated Drug Suramin 
Mayra Maritza Quemé-Peña1, 2, Maria Ricci1, Tünde Juhász1, Kata Horváti2, 3, Szilvia Bősze3, Beáta 
Biri-Kovács2, 3, Bálint Szeder4, Ferenc Zsila1, Tamás Beke-Somfai1 

1 Institute of Materials and Environmental Chemistry, Research Centre for Natural 
Sciences, Biomolecular Self-Assembly Research Group, Budapest H-1117, Hungary. 
2 Institute of Chemistry, Eötvös Loránd University, Budapest H-1117, Hungary 
3 MTA-ELTE Research Group of Peptide Chemistry, Eötvös Loránd University, 
Hungarian Academy of Sciences, Budapest H-1117, Hungary 
4 Institute of Enzymology, Research Centre for Natural Sciences, Budapest H-1117, 
Hungary 
† Presented at the First Canadian Peptide and Protein Community Virtual 
Symposium, 27–28 May 2021; Available online: https://cppc2021.sciforum.net/ 
 
Published: 27 May 2021 

Abstract: Cathelicidins are host defense peptides (HDPs) widely recognized for 
their multifaceted functions in the innate and adaptive immune response. 
Among them, the only human cathelicidin is represented by the 37-residue 
peptide LL-37, which has pleiotropic activity ranging from immunological to 
antineoplastic. Some pathological conditions are characterized by the 
imbalance of the cathelicidin expression and consequent activation of 
inflammatory pathways and apoptosis. Therefore, the development of 
strategies aimed to reduce the side-effect of LL-37 dysregulated expression is 
highly desired. It might be achieved by inducing the rearrangement of the 
peptide structure and consequent impairment of its binding to the cell surface. 
In this study, we demonstrated a remarkable attenuation of LL-37 cytotoxicity 
towards colon and monocytic cell lines in the presence of the drug suramin. 
Additionally, to unravel the molecular mechanism underlying the alteration of 
its activity, a detailed analysis of the peptide structure was performed. In this 
respect, an LL-37 fragment peptide, FK-16, which retains its antibacterial 
activity, was also used. The study of the molecular mechanisms of peptide-
drug interaction revealed the ability of suramin to induce alteration in the 
peptide structure, aggregation, and formation of complexes. This latter case 
might hinder the interaction of LL-37 with the cell membrane. Moreover, a 
comparison with other therapeutic agents having common features revealed 
the peculiar ability of suramin to optimize the interaction with the studied 
peptides. The newly discovered suramin action on LL-37 cytotoxicity can 
contribute to the development of novel repurposing strategies aimed to prevent 
inflammatory responses triggered by overexpression of host defense peptides. 
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