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Background: Natural products are an endless source of bioactive compounds, including antimicrobial and
anticancer drugs. The increasing availability of genomes and the development of improved tools to mine into
genomic and proteomic data has revealed the existence of proteins involved in the synthesis of unknown
bioactive products. Among the most abundant, several members of the family of ribosomally synthesized and
post-translationally modified peptides (RiPPs) have been discovered carrying out unexpected reactions such
as ether-mediated cross links, N to C cyclizations, epimerisations or thioether formation. The general
mechanism of post-translational modifications is conserved among different classes of RiPPs: peptides are
synthesized and transported through their signal sequence to their dedicated tailoring proteins, that recognize
them through either one or both sequences flanking the core (leader and follower). Recognition and binding to
their modifying protein triggers its activity causing specific modifications over the core sequence. The mature
peptide is finally obtained upon the action of either broad range or specific cellular proteases. Modified
peptides are converted from flexible substrates into rigid and stable compounds with increased affinity and
specificity for their biological targets. Because the RiPP synthesis machinery works in a modular way, RiPPs
have emerged as a promise to set the basis for modular synthesis of bioactive peptides that could be used as
drugs.

Aim: The aim of the M2 internship is to understand how ribosomally synthesized substrates are recognized by
their modifying protein and how the complex reactions take place in their active sites.To solve these questions,
the M2 student will characterise complexes of modifying protein-substrate and their respective reactions by
mass spectrometry, and will subsequently crystallise them to solve solid structures of reaction intermediates
that will allow engineering of both, the active site of the protein and the substrate, to allow the synthesis of
desired products.
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