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 The increasing occurrence of antimicrobial resistant infections is a direct threat to human 
health. Previously Llife-saving medications are becoming less effective, and reports of clinical 
isolates resistant to all available antimicrobials are becoming more common. Unfortunately, the 
development and spread of resistance has steadily outpaced the discovery of novel 
antimicrobials in recent years, and a post-antibiotic era is rapidly approaching unless action is 
taken. unless action is taken.   
 Microbes have been shown to produce an extensive arsenal of antimicrobial compounds, 
and will likely continue to likely provide an excellent source of drug leads moving forward. 
Indeed, most of today’s clinically used antibiotics are microbial natural products or their 
derivatives. Importantly, high throughput sequencing of microbial genomes has revealed that 
their biosynthetic potential is largely unrealized, with many new compounds awaiting discovery.  
 Phosphonic acids are a relatively understudied class of microbial natural products that 
have demonstrated potent inhibitory activities. The A  Carbon carbon-to phosphorous bonds 
allows phosphonates to mimic primary metabolites containing phosphate esters and carboxylic 
acids, leading to the inhibition of essential metabolic pathways. Consequently, numerous 
members of this class have been commercialized as antimicrobials and herbicides.  
 Of microbes with the potential to produce phosphonates, actinobacteria (Class 
Actinomycetia) have been the focus of recent discovery efforts, due to the genetic diversity of 
their phosphonate biosynthetic gene clusters (BGCs), and their storied ability to produce 
pharmaceutically relevant compounds. Despite the occurrence presence of phosphonate BGCs 
in 5.7% of genomes in the IMG genomes database, which encompass 9 of 33 bacterial phyla 
represented, phosphonate metabolism outside of the phylum Actinomycetota is are 
underexplored. Here we describe the isolation, chemical characterization, and antimicrobial 
bioactivity of phosphonopeptides produced by Bacillus velezensis NRRL B-41580.  
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