Discovery and development of the
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If we fail to
effectively respond
to the global threat
of AMR,

an increasing
number of bacterial
infections will
become untreatable.
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© FOCUS ON ANTIBACTERIALS

FDrugs for bad bugs: confronting the
challenges of antibacterial discovery

David J. Payne, Michael N. Gwynn, David J. Holmes and David L. Pompliano

Abstract | The sequencing of the first complete bacterial genome in 1995 heralded a new era
of hope for antibacterial drug discoverers, who now had the tools to search entire genomes
for new antibacterial targets. Several companies, including GlaxoSmithKline, moved back
into the antibacterials area and embraced a genomics-derived, target-based approach to
screen for new classes of drugs with novel modes of action. Here, we share our experience
of evaluating more than 300 genes and 70 high-throughput screening campaigns

over a period of 7 years, and look at what we learned and how that has influenced

GlaxoSmithKline's antibacterials strategy going forward.

NATURE REVIEWS | DRUG DISCOVERY VOLUME 6 | JANUARY 2007 | 29
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The Streptomyces colony
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Cell wall N-acetylglucosamine (GIcNAc)
activates antibiotic production
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Rigali et al., EMBO Rep 2008, 9: 670-675
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Cell wall-derived GIcNACc elicits antibiotics
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Collection of rare actinomycetes
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Inducing antibiotic production

Control induced

Zhu et al. (2014), Microbiology 160: 1714
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Lugdunomycins as proof of concept

Streptomyces sp. QL37 Lugdunomycin
(1 mg/1000 agar plates)

novel class of polyketide-derived compounds with new enzymology

Wu et al. (2019), Angewandte Chemie Intl. Ed. 58: 2809-2814; patent application.
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Lugdunomycin: atype Il polyketide
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Angucyclines and derivatives from QL37
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Key steps and questions
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Heterologous expression in S. coelicolor
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Lugdunomycin R&D

Synthetic precursors

WP1. Understanding Lugdunomycin = ey WP3. Chemical synthesis of
biosynthesis & in vivo production lugdunomycin and derivatives

1 '

WP2. Toolbox for biosynthetic expansion S WP4. Pharmacological and toxicological |
of lugdunomycin diversity characterization.

Enzymatic toolbox for producing new lugdunomycins
Library of drug candidates and pharmacological characterization
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