38" EPS

European Peptide Symposium

An N-capping asparagine-lysine—proline (NKP) motif
L contributes to a hybrid flexible/stable multifunctional
E peptide scaffold

Jodo P. F. Pimentel’, Lai Y. Chan?, Elizabete S. Candido™*, Danieli F. Buccini', Samilla B. Rezende', Marcelo D. T. Torres*, Karen G. N. Oshiro', Itala C. Silva®, Sénia
Gongalves®, Timothy K. Lu®, Nuno C. Santos®, Cesar de la Fuente-Nunez®, David J. Craik?, Octavio L. Franco'”" & Marlon H. Cardoso""”

Group

'S-Inova Biotech, Programa de Pds-graduagédo em Biotecnologia, Universidade Catolica Dom Bosco, Avenida Tamandaré 6000, Campo Grande — MS, 79117900, Brazil; “Institute for Molecular Bioscience, Australian Research Council Centre of Excellence for
Innovations in Peptide and Protein Science, The University of Queensland, Brisbane, QLD, 4072, Australia; *Centro de Analises Protedémicas e Bioquimicas, Programa de Pés-graduacdao em Ciéncias Gendmicas e Biotecnologia, Universidade Catdlica de Brasilia,
SGAN 916 Modulo B, Asa Norte, Brasilia — DF, 70790160, Brazil; “Machine Biology Group, Departments of Psychiatry and Microbiology, Institute for Biomedical Informatics, Institute for Translational Medicine and Therapeutics, Perelman School of Medicine,
Departments of Bioengineering and Chemical and Biomolecular Engineering, School of Engineering and Applied Science, Penn Institute for Computational Science, University of Pennsylvania, Philadelphia, Pennsylvania, USA; °Instituto de Medicina Molecular,
Faculdade de Medicina, Universidade de Lisboa, Lisbon, Portugal; °Synthetic Biology Group, MIT Synthetic Biology Center, The Center for Microbiome Informatics and Therapeutics, Research Laboratory of Electronics, Department of Biological Engineering,
Department of Electrical Engineering and Computer Science, Massachusetts Institute of Technology, Cambridge — MA, 02139, USA; "Programa de Pds-graduacdo em Ciéncias Ambientais e Sustentabilidade Agropecuaria, Universidade Catolica Dom Bosco, Avenida
Tamandareé 6000, Campo Grande — MS, 79117900, Brazil; *Corresponding authors. DOI: 10.17952/38EPS.2026.P202

INTRODUCTION MATERIAL AND METHODS

Structural diversity drives multiple biological activities and * Antibacterial, antibiofilm, anti-infective

mechanisms of action in linear peptides. Here we describe _ :ﬁ\lrglg?\rc]jcce:;tokines modulation _ _

an unusual N-capping asparagine-lysine-proline (NKP) Structural studies » Wound healing Mechanisms of action
motif that confers a hybrid multifunctional scaffold to a O O O
computationally designed peptide (PaDBS1R7). This » Peptide design (flexibility inducer residues) Biological studies « CD with different mimetic vesicles
peptide was characterized for its antibacterial, antibiofilm, ﬁgg;‘e'g; ?Aggfe'?irgrgg% ance (NMR) :k/lelgks?r%ilgfiz%s

anticancer, anti-infective and wound healing properties. « Molecular dynamics (MD) simulations

RESULTS AND DISCUSSION

PaDBS1R7 has a shorter a-helix segment than other computationally designed peptides of similar sequence but with key residue substitutions (Fig. 1A — J). Although this motif acts as an a-
helix breaker in PaDBS1R7, the Asnd presents exclusive N-capping effects, forming a belt to establish hydrogen bonds for an amphipathic a-helix stabilization. The combination of these
different structural profiles was described as a coil/N-cap/a-helix scaffold, which was also observed in diverse computational peptide mutants. Biological studies revealed that all peptides
displayed antibacterial activities (Fig. 3 A — J). However, only PaDBS1R7 displayed anticancer properties, eradicated Pseudomonas aeruginosa biofilms, decreased bacterial counts by 100-
1,000-fold in vivo (Fig. 4C), reduced lipopolysaccharide-induced macrophages stress (Fig. 4D), and stimulated fibroblast migration for wound healing (Fig 5A — H). This study extends our
understanding of an N-capping NKP motif to engineering hybrid multifunctional peptide drug candidates with potent anti-infective and immunomodulatory properties.
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