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Interspecies peptide hijacks S. pneumoniae transporter to inhibit growth and
colonization
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Aim: To identify a previously unknown interspecies communication peptide from Klebsiella pneumoniae
and analyze its effect on Streptococcus pneumoniae (pneumococcus) in vitro and in vivo with a view to
investigating its potential as a therapeutic for pneumococcal diseases.

Methods: The peptide was identified from the K. pneumoniae secretome by mass spectrometry and
the effects on S. pneumoniae analyzed by optical density measurement, time-kill assays, transformation
assays and microscopy. The effects on the transcriptome were determined by RNA-Seq and on
colonization using primary human airway epithelial cells and an infant rat model. Peptide toxicity was
assessed using primary human airway epithelial cells and zebrafish larvae.

Results: The K. pneumoniae secretome contained a peptide that suppressed growth of genetically
diverse clinical pneumococcal isolates, including antibiotic-resistant strains, in defined medium and
human cerebrospinal fluid. Bacteriostatic growth inhibition was dependent on uptake via a functional
Ami permease and caused downregulation of genes involved in amino acid and protein metabolism.
Furthermore, the peptide caused irregular bacterial shapes, decreased chain length and decreased
genetic transformation. Pneumococcal adherence to primary human airway epithelial cells and
colonization of rat nasopharynx were also decreased. We did not detect toxicity of the peptide in vitro
or in vivo.

Conclusion: We identified a K. pneumoniae peptide which targets the pneumococcal Ami permease
to inhibit pneumococcal growth and colonization. The peptide has potential as a therapeutic for
pneumococcal diseases, including treatment of antibiotic resistant strains, while avoiding bacterial lysis
and dysbiosis.



