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Only 3% of potential bacterial drug sources
known

May 10 2022, by Nicola Wittekindt
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The emergence of antibiotic-resistant pathogens and the increasing
difficulty in developing new drugs has contributed to global challenges in
combating infectious diseases. An extensive bioinformatics survey of
around 170,000 bacterial genomes indicates that only three percent of
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the genomic potential for microbial natural products—chemically
diverse bacterial metabolites that form the basis of antibiotic
drugs—have been discovered so far. Co-led by Prof Nadine Ziemert of
the German Center for Infection Research (DZIF), the survey identified
several bacterial genera as producers of highly diverse natural products
that could help to overcome the bottleneck in drug development.

Bacterial producers of natural products as sources of drugs such as
antibiotics have been studied for decades. However, the rate of new drug
discovery has stagnated in recent years. There is uncertainty on how
much chemical diversity exists in nature and how many new compounds
can still be discovered. Additionally, assumptions that a large portion of
natural product-producers and respective biosynthetic pathways have
been discovered already have not been investigated.

To understand the true potential of useful biosynthetic pathways and
natural products in the bacterial world, an international team of
researchers from Germany, the Netherlands and the United States
surveyed a large amount of genomic data—around 170,000 bacterial
genomes and several thousands of so-called Metagenome Assembled
Genomes representing individual microbial taxa from diverse
environments. Using a genome mining strategy, the team identified so-
called Biosynthetic Gene Clusters (BGCs)—clusters of genes in bacterial
genomes that jointly encode the biosynthesis pathways of natural
products. Grouping the BGCs into gene cluster families according to
similarity, the researchers developed tools that allow the study of the
biosynthetic diversity represented in the bacterial genome database.

"Our bioinformatics genome mining approach reveals that only three
percent or even less of the genomic potential for the production of
natural products has been discovered so far," says Prof Nadine Ziemert.

Based on the mined data, the researchers identified bacterial taxa that
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showed high biosynthetic potential, among them multiple unexplored
taxonomic groups. The data also revealed undiscovered biosynthetic
diversity in otherwise well-known bacterial genera, many of which are
the main producers of antibiotics. These promising targets for future
research could help drive the development of new effective antibiotics
and other drugs.

More information: Athina Gavriilidou et al, Compendium of
specialized metabolite biosynthetic diversity encoded in bacterial
genomes, Nature Microbiology (2022). DOI:
10.1038/s41564-022-01110-2
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