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CENTRAL IDEA

Can bacteriophage endolysins serve as blueprints for novel antimicrobial peptides?

We hypothesized that hidden amphipathic motifs within endolysin structures can be identified, rationally optimized and structurally
stabilized to generate potent membrane-active antibacterial peptides.

RESULTS
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Despite their potent antibacterial activity, the lead peptides showed low hemolytic activity.
2. FROM PEPTIDE LIBRARY TO LEAD CANDIDATES Both peptides also reduced A. baumannii biofilm formation.
Selected sequences were further optimized by hydrocarbon stapling to stabilize their a-helical
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The lead peptides retained antibacterial activity against persister cells, demonstrating their potential
3. POTENT ANTIBACTERIAL ACTIVITY against difficult-to-eradicate bacterial populations.
The lead stapled peptides P307-SP1 and P307-SP2 displayed broad antibacterial activity (MIC = 1- E. coli 06:K15:H31 536 (UPEC)
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TAKE-HOME MESSAGE

% Bacteriophage endolysins are a promising and underexplored source of membrane-active peptide sequences.

% Structure-guided and ML-assisted design enabled the identification and optimization of antibacterial peptides derived from endolysin motifs.
% Hydrocarbon stapling promoted a-helical structure and generated highly active peptide variants.

% The lead stapled peptides showed broad antibacterial activity, with MIC values of 1-4 uM, including activity against resistant A. baumannii.
% Their antibacterial activity is associated with membrane disruption, while maintaining low hemolytic activity.

Beyond planktonic bacteria, the lead peptides retained activity against clinically relevant UPEC strains and difficult-to-eradicate bacterial populations, including
persisters, and reduced A. baumannii biofilm formation.

From hidden endolysin motifs to potent antibacterial peptides active against planktonic cells, biofilms and persisters.
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