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Polypeptides: from the post-modifications of elastin-like recombinamers
to new approaches in polymer synthesis
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Proteins are natural polymers that have many features still unrivaled by their synthetic counterparts,
including chemical diversity, hierarchical structure, specific chemical modification, programmed system dynamics,
etc. Combined with their possible metabolism in living systems (biodegradation, etc.), these properties make
proteins very interesting for designing the polymers of tomorrow. While significant advances in genetic engineering
have been achieved, major challenges still remain such as long and tedious molecular cloning steps and
optimization of recombinant proteins’ large-scale production and isolation. To somehow circumvent these
limitations, we have developed a dual biotechnological and chemical approach consisting in producing recombinant
polypeptides and applying orthogonal post-modification reactions at their chain ends or at the side chain of specific
residues, so as to considerably enlarge the diversity of accessible macromolecular structures. In this direction, this
talk will first present examples of post-modified elastin-like polypeptide bioconjugates for biomedical
applications. Alternatively, the most economical and efficient route to polypeptides is a chemical methodology:
the ring-opening polymerization (ROP) of amino acid N-carboxyanhydride (NCA) monomers. Compared to proteins,
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peptidic polymers are much simpler macromolecules in which amino acids are statistically repeated. However,
those polypeptides combine advantageous features of synthetic polymers (solubility, process, etc.) with those of
natural proteins (secondary structure, functionality, etc.). In this context, this talk will also illustrate how aqueous
ROP of NCA is becoming an accessible tool to chemistry to afford relevant biomimetic scaffolds.



