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Coming Soon: Protein Synthesis Without
Amino Acids?

Usually, the synthesis of short protein chains (polypeptides) beginswith the production of their
components, the amino acids. But it can be done differently: In thejournal Angewandte Chemie,
Chinese resear chersreport a consider ably mor e convenient method that issimilar to olefin
polymerization, which isused for the mass production of plastics such as polyethylene. The
advantage of thisreaction isthat it usesinexpensive starting materials and would be ideal for
industrial production.

Whether in the body or the factory, the backbone of polypeptide chainsis usually formed by the linking of
an amino group with the acid group of individual amino acids. Like pearls on a string, the amino acids then
line up. However, to get to such a structure, it isn't absolutely necessary to start from amino acids.

Imines, compounds with a carbon-nitrogen double bond, could be an ideal starting material—if it were
possible to link them together in an alternating fashion with a carbon monoxide molecule (CO), like a pearl
necklace made of two different alternating types of pearl.

Thislong-envisioned processis modeled after the plastic production process known as Ziegler-Natta
polymerization, which requires special metal catalysts. The heart of this processis a step called insertion, in
which the next “pearl”, or monomer, squeezes itself in between the metal atom and the growing chain.

Until now, attempts to use this type of copolymerization for peptide synthesis have failed because of the
lack of asuitable, effective, and continuously operating catalyst. Researchers led by Huailin Sun at Nankai
University in China have now found a catalyst to do the job: a simple cobalt complex. The team was thus
able to use this technique to synthesize polypeptides that have previously not been accessible by other
means.

As anext step, the Chinese researchers want to include not just one, but a variety of imines into the same
chain.
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