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Activity of Ribosome-Targeting Antibiotics
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Background: Ribosomally synthetized and posttranslationally modified peptides (RiPPs) form a
rapidly expanding class of natural products and serve as a source of new compounds with various
biological activities. Linear azole-containing peptides (LAPS) comprise a relatively small heterogeneous
subclass of RiPPs that exhibit extremely diverse mechanisms of action sharing many common structural
features.

Results: Here we report the discovery of a new LAP biosynthetic gene cluster Pop5 in the genome
of Rhizobium sp., which led to the identification of phasolicin (PHS) — an extensively modified
ribosomally synthesized peptide exhibiting narrow-spectrum antibacterial activity against a set of
bacterial species from Rhizobiales, symbiotic bacteria from the root nodules of various leguminous plants.
PHS compound inhibits prokaryotic translation by binding to the 70S ribosome and obstructing nascent
peptide exit tunnel through which an emerging protein exits the ribosome. We have also obtained cryo-
EM structure of the Escherichia coli ribosome in complex with PHS that revealed a notably different
mode of interaction with both the 23S rRNA and the ribosomal proteins uL4 and uL22 as compared with
the recently published LAP klebsazolicin (KLB). Unlike KLB, PHS binds further away from the peptidyl
transferase center where it interacts with the loops of proteins uL4 and uL22. Our microbiological data



suggest that the sequence of the protein uL4 loop determines whether the PHS compound can bind to the

ribosome and provides the basis for the species-specific activity of ribosome-targeting antibiotics.
Conclusions: PHS and its predicted homologs from genomes of other bacterial species expand the

known diversity of LAPs, which potentially can be used as biocontrol agents for the needs of agriculture.
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