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What are peptides?

Peptides, from Greek, peptós – digested, are short amino acid chains with
lengths between two and fifty amino acids connected by peptide bonds
(Figure 1.). Peptides can be natural and synthetic. Natural peptides can be
found in all domains of life and are synthesized inside cells. Synthetic
peptides can be synthesized using the method of solid phase peptide
synthesis (SPPS) (Figure 2). Figure 1. Amino acid building block – Created in „Biorender”

Peptides as catalysts

In chemistry, catalysts are substances that increase the rate of a reaction
without being consumed itself. In nature, large protein assemblies which
fold into specific three-dimensional structures with catalytic functions.
Short peptides consisting of up to 10 amino acids can be exploited as
catalysts for ester hydrolysis examined by the model reaction of p-
nitrophenyl acetate hydrolysis.

Figure 4. – Cys-Cys cyclization of the peptide Ac-CIHIHINIC-NH2 , created in „Avogadro”

Peptide cyclization

There are many approaches for peptide cyclization. Our peptides will be designed through the addition of cysteine residues to
allow the cyclization through a formation of a disulfide bridge between the thiol side chains of cysteine residues (Figure 4.). By
using cyclization to form intra-connected peptide structures, we expect that the increased rigidity introduced by cyclization will
improve the catalytic efficiency of short peptides.

Peptide synthesis

For the purpose of testing the catalytic activity, we have
chosen two peptides, IHIHINI and IHINIHI inspired by Rufo et
al. These sequences should be able to self-assemble into
catalytic amyloids that could act as Zn2+- dependent
esterases. We want to investigate the effect of changing the
position of asparagine (N) on the self-assembly and catalytic
properties of the proposed peptides. Peptides have been
characterized by the LC-MS (MS/MS spectra, Figure 3).

Figure 2. Peptide synthesis scheme
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