Polypeptides: from proteins to new approaches in polymer synthesis
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Proteins are natural building blocks that possess many features still
unrivaled by their synthetic counterparts, including chemical diversity, 3 z“’"'"“‘"‘
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hierarchical structure, specific chemical modification, and programmed @ O ;’Z ‘Yf},

system dynamics. Combined with their potential for metabolism in living j
systems (biodegradation, etc.), these properties make proteins highly & N-carboxy
attractive for designing the polymers of tomorrow. While significant agpl .
advances have been achieved in genetic engineering, a major remaining (H\r',:}>
challenge is optimizing large-scale protein production (extraction, — R M
recombinant protein, etc.). Interestingly, the most economical and efficient ::r;::
route to polypeptides is a chemical approach: the ring-opening Coil B-sheet
polymerization (ROP) of amino acid N-carboxyanhydride (NCA) monomers (/‘?
(Figure 1).1 \;':";U
Compared to proteins, peptidic polymers are much simpler l Secondary
macromolecules in which amino acids are statistically repeated. However, Structure

these polypeptides combine advantageous features of synthetic polymers
(solubility, processability, rubber elasticity, etc.) with those of natural
proteins (secondary structure, functionality, biocompatibility, etc.).”!
Recent progress in this field has been impressive, and this talk will illustrate:
1) how the secondary structure of polypeptide guide the design of advanced

materials,® 2) how agueous ROP of NCA monomers can be extended Advanced Materials

to a PISA process,and 3) how polymerization of NCAs can afford simplified  Figure 1. Peptidic polymers are ideal

analogues of natural proteins.?! analogues of proteins to design
advanced materials.
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