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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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Actinorhodin



Actinomycetes are cosmopolitan

Van der Meij et al. (2017), FEMS Microbiol Rev



Discover the world at Leiden University

9 May 2002

Sir David Hopwood
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spore chains

The Streptomyces colony

Jamie Ryding, Keith Chater
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Cell wall N-acetylglucosamine (GlcNAc)

activates antibiotic production

M145

M145 ΔdasR

low GlcNAc

high GlcNAc

0 mM

100 mM GlcNAc

Rigali et al., EMBO Rep 2008, 9: 670-675
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Cell wall-derived GlcNAc elicits antibiotics

MRSA

Streptomyces

hygroscopicus

Streptomyces

clavuligerus

+ GlcNAcMRSA

killed

control

GlcNAc-6P bound to DasR

(Yves Müller)
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Deep sea mud Atacama desert Himalaya mountains

Collection of rare actinomycetes

Hua Zhu
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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: a type II polyketide

? unknown
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Angucyclines and derivatives from QL37
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Key steps and questions

Angucyclin
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S. coelicolor

Heterologous expression in S. coelicolor

Streptomyces 
QL37

S. coelicolor
+ lug
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Lugdunomycin R&D

Enzymatic toolbox for producing new lugdunomycins

Library of drug candidates and pharmacological characterization
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