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Aims of the project 

•  To understand regulatory systems involved in controlling production of antibiotic-like compounds in Streptomyces bacteria. 

•  To exploit our understanding to unlock the production of novel antibiotics. 

3. Predicted novel valanimycin-like compounds in Streptomyces avermitilis gene cluster 

Streptomyces avermitilis gene cluster 

Streptomyces viridifaciens (valanimycin producer) Fig 3. Streptomyces avermitilis gene 

cluster is predicted to produce a 

valanimycin-like compound.  

Valanimycin Interestingly, all of the essential genes involved in the production of the valanimycin natural product (antibacterial 

and anticancer compound), from Streptomyces viridifaciens, are also present in Streptomyces avermitilis (Fig 3 – 

identical genes are colour coded). Streptomyces avermitilis is proposed to produce a valanimycin-like compound. 

2. Antibiotic-producing gene clusters controlled by conserved regulatory systems 

Fig 2. Gene clusters involved in regulating the production of drug-like compounds in Streptomyces bacteria 

In diverse Streptomyces bacteria, the production of drug-like compounds is regulated  by a conserved set of 5 genes. These 

regulatory genes are clustered with genes that direct the assembly of antibiotic-like compounds (Fig 2) [2]. By understanding how the 

production of compounds is regulated, genetic manipulations can be carried out in these gene clusters to discover new natural drug 

compounds.  

In Streptomyces coelicolor and Streptomyces venezuelae (Fig 2),  the 

deletion of regulators over-produces the compound. The rational genetic 

manipulation of the homologous regulator in Streptomyces avermitilis is 

expected to over-produce new valanimycin-like compounds. 

4.Synthetic biology - “Playing” with regulators 

An untapped source of drug compounds is waiting to be 

discovered in Streptomyces [2]. Using a synthetic biology 

approach, Streptomyces avermitilis is being manipulated 

and is expected to produce valanimycin-like compounds. 

5. Conclusions and Future works 

1. Introduction 

Up to two thirds of today’s clinically approved antibiotics originate 

from soil-living Streptomyces bacteria (Fig 1) [1]. While each species 

is predicted to produce dozens of drug-like compounds, the 

production of compounds  is often tightly controlled by DNA-binding 

regulators (Fig 2). 
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