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Antimicrobial peptides (AMPs) are a promising alternative to conventional
antibiotics due to their broad-spectrum activity, rapid mechanism of action, and
lower propensity for inducing resistance. As antimicrobial resistance (AMR)
continues to threaten global health, the discovery and design of novel AMPs has
become increasingly important. In this work, we focus on two biologically
relevant targets derived from antimicrobial resistance genes, aiming to design
effective AMP candidates using Al-driven generative models. The designed
peptides are currently in the activity testing stage, where their antimicrobial
efficacy is being experimentally evaluated.

Antimicrobial resistance (AMR) poses a critical global health threat,
demanding rapid discovery of novel antimicrobial peptides (AMPs).

Bacteria evolves

Human
does research

Why Al-driven AMP
discovery is promising

Targets

e NDM-5 and KPC-3 are clinically important carbapenemases.

e They enable K. pneumoniae to resist last-line -lactam antibiotics.

e Targeted peptide-like binders could inhibit or destabilize these
enzymes.

e This may restore bacterial susceptibility to antibiotics.
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Results

Composite rank_score weights within-target percentiles

Overview of the AMP-binder screening and selection pipeline for NDM-5 and KPC-3. Candidate
peptides are evaluated by Boltz-2 interface confidence (ipTM), ipSAE_min, catalytic-site coverage,

Higher-is-better metrics enter as percentile rank; lower-is-better metrics are inverted. toxin_safe is 1 if ToxinPred = Non-Toxin. Weights are divided by 11.4 so rank_score is in [0, 1].
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» Composite ranking scheme used for peptide candidate selection.
Candidate peptides are ranked within each target using a weighted
combination of interface confidence, catalytic-site engagement, AMP
activity, toxicity, docking quality, and developability metrics.
Higher-is-better metrics are percentile-ranked, while lower-is-better
metrics are inverted before computing the final normalized rank score.
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