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Mimosine is a non-protein amino acid with various properties,

such as antibacterial, anti-inflammatory, anti-cancer and anti-

virus among others. Due to its structural similarity with

deferiprone (DFP), mimosine is a potential excellent metal

chelator. In the present work, we combine experimental and

theoretical (DFT) approaches in order to investigate the

properties of mimosine peptides. Six different peptides were

synthesized and their complex stoichiometry and stability were

characterized by means of UV-Vis spectrophotometry. Then,

the binding mode and self-assembly features of the peptides

were evaluated using a DFT approach, taking into account

different number of mimosine amino acids and varying the

length of the spacer between the mimosine residues, and there

was good agreement between experimental data and

computational calculations. Further elucidations of the structural

properties of these peptides allowed us to propose

improvements in the structure of the mimosine moiety which

can lead to enhanced affinity for high-valent metals. Moreover,

we demonstrate that these peptides show an anti-microbial

activity against Gram positive bacteria that is enhanced by the

formation of a complex with iron(III) ions. The mimosine

peptides could be an alternative to antimicrobial peptides

(AMPs), which are expensive and susceptible to proteolytic

degradation. In summary, in the present work, we propose a

new generation of multipurpose mimosine-based peptides as

new metal self-assembly chelators which could be a turning

point in biomedical and nanotechnological applications.
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