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In the discovery of secondary metabolites (SMs), large-scale 

analysis of sequence data is a promising exploration path 

that remains largely underutilized due to the lack of 

relevant computational resources. We present IMG-ABC 

(https://img.jgi.doe.gov/abc/) -- An Atlas of Biosynthetic 

gene Clusters within the Integrated Microbial Genomes 

(IMG) system1. IMG-ABC is a rich repository of both 

validated and predicted biosynthetic clusters (BCs) in 

cultured isolates, single-cells and metagenomes linked with 

the SM chemicals they produce and enhanced with focused 

analysis tools within IMG. The underlying scalable 

framework enables traversal of phylogenetic dark matter 

and chemical structure space -- serving as a doorway to a 

new era in the discovery of novel molecules. 

INTRODUCTION 

DATA GENERATION & COLLECTION 

DATA SUMMARY USER INTERFACE AND ANALYSIS TOOLS ANALYSIS WORKFLOW EXAMPLE 

(A) Using the search functions of IMG-ABC in combination with IMG’s analysis tools to 

investigate the distribution of Biosynthetic Gene Clusters (BCs) of specific classes. (i) A 

search for BC with desired attributes is performed through the BC search interface 

results and yields a (ii), list of records, which can be added (iii) first to IMG’s Scaffold 

analysis cart and then (iv) to the Genome analysis cart. The organisms harboring BCs 

matching the initial search can be grouped (v) into different phylogenetic classes. These 

results can be exported for further analysis and (vi) visualization. 
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Bacteria 
474,157 

Metagenomes 
412,776 

Eukaryota 
43,142 

Archaea 
5,832 

Bacterial 
Genome 

Fragments 
1,474 

Domain Distribution of BC Occurrences 

Heat Map of Length Vs Probability 

Isolate Genome BCs Metagenome BCs 

IMG-ABC can be accessed directly at https://img.jgi.doe.gov/abc/ or through 

the ABC tab in the IMG system.  
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Abbreviations 

NRPS: Non-Robosomal Peptide Synthetase 

T1PKS: Type 1 Polyketide Synthase 

T2PKS: Type 2 Polyketide Synthase 

T3PKS: Type 3 Polyketide Synthase 

TransAT-PKS: Trans-acyltransferase Polyketide Synthase 
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Distribution of Top 20 Activities in SM Records 
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(B) An example of a search using a chemical structure as a query. The chemical structure 

descriptor string for Zorbamycin is used to search IMG-ABC for secondary metabolites 

(SM) that match the query with a similarity score greater than 0.3. This yields a list of 

118 compounds sorted by descending similarity score whose associated BCs can be 

analyzed using the gene and scaffold analysis carts. 

Search by SM Structure 

SM Detail Page 
IMG-ABC is continuously maintained and improved. 

Planned developments include: 

• Applying algorithms to predict the SM backbone of 

certain classes of predicted BCs, and include these 

structures in a searchable database. 

• Incorporating module annotation for specific classes 

of biosynthetic enzymes. 

• Implementing a BC search by using a global BC 

pairwise similarity algorithm developed by the JGI –

OMICS group. 

• Using similarity algorithm to build an interactive BC 

network to facilitate novel BC/SM discovery 
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Network of Experimental BCs 

Streptomyces autulyticus CGMCC 0516 

 

Streptomyces hygroscopicus NRRL 3602 

 

Geldanamycin 

Producing Organisms 
Producing Gene Clusters 

Polyketide Synthases (BC Type) 

Physical Properties 

Genbank 

Record 
AY179507 

Molecular Formula: C29H40N2O9 

Molecular Weight: 560.6359 g/mol 

Heavy Atom Count: 40 
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Predicted BCs in Bacterial Phyla 
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