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Human secretory RNases
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RNase A, the best studied enzyme
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RNase A, the first catalytic mechanism
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Pioneering evolution studies of
mammalian RNases
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An ancestral host defense role?

Zebrafish Ribonucleases Are Bactericidal: Implications for the Origin of the
Vertebrate RNase A Superfamily
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Mammalian antimicrobial proteins and peptides: overview on the RNase A
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Cationization versus catalytic efficiency

EDN
{1 838
pl =8.4
Gene duplication:
31 MY ago EDN EDN
8.4 84
1(2)l 12(0)1 4= Positive selection
i ECP 4 ;
8.\\//\?:322&:;;9::3% EDN Antl-pathogenlc
hominoids: 25 MY ago 10.6 proteln &
EDN ECP
Present
ae OW monkeys Hominoids i
RNase
activity
Gene duplication .
p\ Hominoids

OW monkeys ECP  ~4

Hominoids — 5

OW monkeys ~259

NW monkeys EDN 1

31 25 0 MY ago

Arginine residues

Zhang et al., PNAS (1998)

Antibacterial
activity

—+

Zhang et al. PNAS (2002)



hRNases in host defense

v

Enhanced functional activity
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Proposed mechanisms for secretory RNases
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hRNases antipathogen activities
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hRNases antiparasite activities
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hRNases bactericidal activity
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Structural determinants for
antimicrobial proteins
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Dissecting hRNases properties

hRNase 3
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hRNases action on model membranes
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hRNase 3 action on bacteria envelope
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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

RPPQFTRAQWFAIQHISLNPPRSTIAMRAINNYRWRSKNQNTFLR



Structural determinants for hRNase 3
binding to lipopolysaccharides
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Binding to glycosaminoglycans

Garcia-Mayoral et al. ACS Chem Biol 2013



hRNase 3 — SO, complex structure
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hRNase 6 — SO, complex structure




hRNase 3 binding to sulfated GAGs
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Further exploring hRNases binding sites
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hRNase 6 nucleotide binding pattern




Binding sites for a polymeric substrate
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A common binding pattern for
nucleotides and saccharides

Boix et al. JSB 2012



A protein scaffold- a source of
antimicrobial peptides

ECP [1-45] [6-17]-Ahx-[23-36]

Torrent et al. J Med Chem. 2011

RPPQFTRAQWFAIQHISLNPPRSTIAMRAINNYRWRSKNQNTFLR



Design of N-terminus antimicrobial
peptides
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The multiple faces of hRNase 3

Catalytic
activity

Antibacterial GAGs Binding
Activity
Boix et al. Biol. Chem. 2012



hRNases antifungal activity
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hRNases as multifunctional proteins
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