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hRNases in host defense
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hRNases antipathogen activities

• Helminths: 
– Schistosoma mansoni, Brugia

malayi, …

• Protozoa: 
– Leishmania, Trypanosoma

cruzi, T. brucei, and 
Plasmodium

• Bacteria: 
– E. coli, S. aureus, 

Mycobacterium,…

• Viruses: 
– RSV,..
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hRNases bactericidal activity
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Structural determinants for
antimicrobial proteins



Dissecting hRNases properties
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ECP(1-19) peptide

An hydrophobic patch promotes
hRNase 3 self-aggregation
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Protein self- aggregation triggers
bacteria agglutination
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A domain involved in hRNase 3 binding
to heterosaccharides
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Structural determinants for hRNase 3 
binding to lipopolysaccharides
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Binding to lipopolysaccharides triggers
bacteria agglutination



Binding to glycosaminoglycans
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hRNase 6 – SO4 complex structure
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hRNase 3 binding to sulfated GAGs
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Boix et al. Biochimie 2013



hRNase 6 nucleotide binding pattern
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Binding sites for a polymeric substrate

RNase A substrate subsites



A common binding pattern for
nucleotides and saccharides
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A protein scaffold- a source of 
antimicrobial peptides
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Design of N-terminus antimicrobial
peptides
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The multiple faces of hRNase 3
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hRNases antifungal activity



hRNases as multifunctional proteins
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