Henry Rzepa’s Blog

Macrocyclic peptide antibiotics - now
Zosurabalpin - then antibacterial
agents based on cyclic D,L-a-peptide
architectures.

Henry Rzepa ®
Published January 8, 2024

Citation

Rzepa, H. (2024). Macrocyclic peptide antibiotics — now Zosurabalpin - then antibacterial agents
based on cyclic D,L-a-peptide architectures. Henry Rzepa’s Blog. https://doi.org/10.59350/
fadrg-1x843

Copyright
Copyright © Henry Rzepa 2024. Distributed under the terms of the Creative Commons

Attribution 4.0 International License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.


https://orcid.org/0000-0002-8635-8390
https://orcid.org/0000-0002-8635-8390
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode

Henry Rzepa’s Blog

Zosurabalbin[1],[2], is receiving a great deal of attention as a new class of antibiotic which can
target infections for which current treatment options are inadequate. It is a cyclic peptide and
seeing this triggered memory of an earlier such species reported way back in 1995[3],[4]. This
octa-peptide (YIJDIE, DOI: 10.5517/cc58gxs) was presumed to function in a novel manner, having
linear water channels wide enough to form a molecular nanoscale pipe for a stream of water
molecules to flow along. When inserted into the bacterial cell membrane via its lipophilic
sidechains, it drained the bacterium of its cell water within seconds, thus killing it. A 3D model
shows the effect very clearly.
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Zosurabalpin does not function in this manner. Its structure was devised by optimising the
various substituents until optimal activity was obtained (see this patent W0202319441).

The ligand (VB6) is seen below. A program such as Chimera can tease out many more details.

Macrocyclic peptide antibiotics - now Zosurabalpin - then antibacterial agents based on cyclic D,L.-a-peptide
architectures. - Page 2


https://doi.org/10.5517/cc58gxs
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2023194418&_cid=P10-LR3PVZ-40222-1
https://www.cgl.ucsf.edu/chimerax/download.html

Henry Rzepa’s Blog

Zosurabalpin embedded in the protein pdb8frn can be viewed below and the coordinates can
be obtained via DOI: 10.2210/pdb8frn/pdb

The original 1995 report[3] about the cyclic octapeptide appears was never developed into a
clinically useful antibiotic, but | wonder where this approach led to.
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