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Fig. 2. Pathogens prioritized in the 2024 BPPL update as compared with the 2017 BPPL
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Increasing Antimicrobial Resistance in Turkiye
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Nightmare Scenario
High resistance + hypervirulence

These strains combine:
* Carbapenem resistance (e.g., blaKPC, blaNDM, blaOXA-48)
* Hypervirulence genes (e.g., rmpA, iucA, ybtA)

This makes them both harder to treat and more capable of causing severe,
rapidly progressing infections.



Carbapenem-resistant Klebsiella pneumoniae is a global threat
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.b: Molecular Features of Carbapenem Resistant
Klebsiella pneumoniae, n=427
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Specific subtype, ST147,
is disseminating in Turkiye
that carries a hybrid
plasmid with multiple
virulence and AMR
factors, including NDM-5

All in a single isolate!
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Antimicrobial Peptides (AMP)
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KRAS — most mutated protein in cancer
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KRAS signalling
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Multiview Contrastive Representation Learning and
Protein-Protein Interaction Prediction

* Nodes: residue type, polarity, residue charge, relative
ASA, PP, backbone dihedral angles - Phi (¢) and Psi () / I ii%_‘
* Edges: v g 8

* Sequential edges, Radius edges, K-nearest edges
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Two AMR-related targets identified

Goal: design binders that also behave as antimicrobial peptides
Challenge:

o Short peptides
o Need high activity

o Low toxicity Targets
o Good stability

NDM-5
MELPNIMHPVAKLSTALAAALMLSGCMPGEIRPTIGQQMETGDQRFGDLVFRQLAPNVWQHTSYLDMPGFGAVASNG
LIVRDGGRVLLVDTAWTDDQTAQILNWIKQEINLPVALAVVTHAHQDKMGGMDALHAAGIATYANALSNQLAPQEGLVA
AQHSLTFAANGWVEPATAPNFGPLKVFYPGPGHTSDNITVGIDGTDIAFGGCLIKDSKAKSLGNLGDADTEHYAASARAF
GAAFPKASMIVMSHSAPDSRAAITHTARMADKLR
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KPC-3
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https://www.bakerlab.org/2023/07/11/diffusion-model-for-protein-design/



Protein Structure Prediction (Folding)
Protein Design (inverse folding)
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Nobel Prize in Chemistry 2024


https://www.nobelprize.org/prizes/chemistry/2024/press-release/

Bo|tzgen BindCraft

https://boltz.bio/boltzgen Nature volume 646, pages483-492
(2025)
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Can we use protein design pipelines for AMP design
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With targets — less AMP like, better binding S
Without targets — more AMP like, worse
binding
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New AMP Design Pipeline:

 Conditioned generation using AMP classifiers
(MACREL)
e Generated binders under AMP-activity constraints
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