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            Abstract
Bacteria provide a rich source of natural products with potential therapeutic applications, such as novel antibiotic classes or anticancer drugs. Bioactivity-guided screening of bacterial extracts and characterization of biosynthetic pathways for drug discovery is now complemented by the availability of large (meta)genomic collections, placing researchers into the postgenomic, big-data era. The progress in next-generation sequencing and the rise of powerful computational tools provide unprecedented insights into unexplored taxa, ecological niches and ‘biosynthetic dark matter’, revealing diverse and chemically distinct natural products in previously unstudied bacteria. In this Review, we discuss such sources of new chemical entities and the implications for drug discovery with a particular focus on the strategies that have emerged in recent years to identify and access novelty.
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                    Fig. 1: Mining bacterial genomes for new NPs.[image: ]


Fig. 2: Experimental strategies to functionally link BGCs with their respective NPs.[image: ]


Fig. 3: Examples of ecology-guided approaches and compounds discovered by them.[image: ]


Fig. 4: Bacterial dark matter is a prolific source of new NPs.[image: ]
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	Biosynthetic gene clusters
	
                  (BGCs). Gene loci encoding proteins involved in natural product (NP) biosynthesis, resistance and regulation.

                
	Congeners
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	Metagenomics
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                  The large and as yet poorly explored portion of microbial diversity that has eluded laboratory cultivation.

                
	Contigs
	
                  Sets of overlapping DNA sequencing reads from the same genomic source.

                
	Binning
	
                  The computational grouping of contigs with shared DNA properties, such as sequence coverage or oligonucleotide frequency, after metagenome sequencing.
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