
DESIGN, SYNTHESIS,  AND CHARACTERIZATION OF A 

STIMULI-RESPONSIVE PEPTIDE-BASED HYDROGEL
Alessia Procentesea, C. Bozzinia, M. De Fenzaa, O. Magliob,  A. Lombardia, M. Chinoa

aUniversity of Napoli Federico II - Department of Chemical Sciences, Napoli, Italy; 
bNational Research Council (CNR) - Institute of Biostructures and Bioimaging, Napoli, Italy

alessia.procentese@unina.it

Extreme weather events are driving the search for biosafe strategies for plant protection. Peptide-based hydrogels provide a sustainable solution, combining water

retention, controlled bioactive release, and stimulus responsiveness1-3. Metal coordination has been widely used to guide peptide and protein self-assembly into

well-defined nanostructures4-5. Here, we show that peptides inspired by Due Ferri metalloproteins (hDF, hDF2) can form fibrillar hydrogel networks via metal

coordination and hydrophobic interactions, tunable by pH, temperature, peptide ratio, and metal ions, with potential biomedical and environmental applications.

Metal-directed self-assembly of peptides inspired by Due Ferri metalloproteins enables the formation of tunable hydrogel networks. hDF2-p2 forms hydrogels

under specific pH-dependent conditions, while redesign of hDF2-p1 enhances its interaction with hDF2-p2, creating a system where hydrogelation is both pH- and

metal-dependent. UV-vis and CD analyses confirm peptide aggregation while preserving α-helical structure, consistent with robust hydrogel network formation,

highlighting the potential of these materials for environmental applications6–8.

Design of hDF
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Re-design of hDF2
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‘a’ and ‘d’: Leu/Ile to promote an antiparallel topology

 ‘f’:  Ala to enhance helicity and support hydrogelation 
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