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Decoding gut microbial pathways in genetically intractable strains
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Gut microbial small molecules present at high concentrations in human circulation and play critical roles in

host physiology. However, for many gut bacteria that produce these metabolites, genetic manipulation remains

challenging, limiting mechanistic studies at the gene level. In this study, we established an integrated platform to

link bacterial genes with metabolic phenotypes using a genetically intractable gut bacterium. We generated a random

mutant library using chemical mutagenesis. Individual mutants were cultured under anaerobic conditions, and

culture supernatants were analyzed using high-throughput liquid chromatography—mass spectrometry (LC-MS).

Mutants exhibiting significant metabolic phenotype were subjected to next-generation sequencing to identify

candidate genes associated with specific metabolite changes. This approach enables direct connections between

bacterial genes and metabolic outputs without reliance on targeted genetic tools. Overall, this platform provides a

scalable strategy to dissect metabolic pathways in genetically intractable gut microbes and expands opportunities

for functional microbiome research.
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