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	This manuscript holds significant importance for the scientific community as it bridges microbiome research and drug discovery, an emerging interdisciplinary frontier in biomedical science. By systematically outlining the methodological pipeline for identifying and validating bacterially-derived small molecules, it provides a valuable framework for translating basic microbiome insights into therapeutic innovation. The comprehensive discussion of metabolites that modulate host physiology, including their mechanisms through GPCRs, nuclear receptors, and epigenetic targets, offers new directions for pharmacological exploration. Moreover, the review highlights critical challenges and future strategies—such as synthetic biology and AI-driven multi-omics integration—thereby guiding future research aimed at developing next-generation microbiome-based therapeutics.
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