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The rise of multiresistant bacteria is a major burden to the health system and leads to
increased mortality. Peptide-based antibiotics could provide valuable lead structures with
possible new modes of action.[!! Lasso peptides, a subclass of ribosomally-synthesized and
posttranslational modified peptides (RiPPs), show excellent stability against heat treatment or
enzymatic digestion, and some also display high antimicrobial activity.””) To evaluate lasso
peptides as a scaffold for new antibiotics, it would be advantageous to incorporate non-
canonical amino acids.’! However, their chemical synthesis has proven to be very difficult.
Here, we propose to use recently developed automated fast-flow peptide synthesis (AFPS)“
in combination with enzymatic maturation to produce chemically modified lasso peptides.?
The first aim of this project is, therefore, the chemical and enzymatic synthesis of the lasso
peptide Microcin J25 (Mcc)25), to give rapid access to chemically modified lasso peptides.
We will then synthesize derivatives of MccJ25 including non-canonical amino acids to
compare the activity of all MccJ25 derivatives against various E. coli strains, which are
reported to include active transport mechanisms for this lasso peptide.[®!

Lasso cyclase

Enzyme C

_NH,

RiPP
Recognition Leader
Element Peptidase

e

Enzyme B

COOH

Lasso Peptide

Precursor A

Fig.: Biosynthetic pathways of lasso peptides. The leader sequence (orange) of the precursor peptide A is cleaved by
the peptidase B. The lasso cyclase C forms an amide bond between a carboxylic acid sidechain and the amine at
the N-terminus of the core region (dark grey).
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