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Introduction. Non-ribosomal peptides (NRP) 
and polyketides (PK) are the cornerstone of 
many modern pharmaceuticals (1). An 
increase in the understanding of the 
molecular mechanisms underpinning the 
biosynthesis of these molecules (2) has 
provided researchers with targets for the 
identification of these genes present in the 
environment. Traditional culture-dependent 
(3) and culture-independent approaches (4) 
do not provide access to the full depth of 
diversity present in the environment.  
Here we present an approach for evaluating 
the true genetic diversity of NRP and PK 
biosynthesis simultaneously from multiple 
environments. 
 
Methods. NRP and PK biosynthetic genes 
were amplified from the environment and 
sequenced using targeted degenerate 
primers. Amplicons were then sequenced 
using the 454 FLX sequencing platform to 
generate thousands of sequences from each 
sample. These sequences were subjected to 
a stringent pipeline that revealed the 
functional and taxonomic composition of 
these genes within the environment. The 
approach presented also provided sufficient 
information for the targeted recovery of entire 
biosynthetic pathways suitable for 
heterologous expression in a suitable host.  
 

 
Fig.1 Taxonomic and functional composition of NRP 
biosynthesis domains from numerous environments. 

Results. The generation of 21565 NRP and 
1895 KS sequences from 20 environments 
resulted in the identification 3326 novel 
biosynthetic domains. Accounting for modular 
redundancy, we predict that this represents at 
least 300 novel biosynthetic pathways 
available for exploitation. While taxonomic 
classification suggested the origin of these 
domains was fairly limited, the functional 
diversity observed, indicates the production of 
a complex mixture of bioactive small 
molecules in each environment.    
 

 
Fig.2 Taxonomic and functional composition of PK 

biosynthesis domains from numerous environments. 
 
Conclusions. This method provides a novel 

strategy for the effective identification and 
evaluation of NRP and PK biosynthesis within 
the environment. Application of this method 
across multiple environments allows those 
containing higher metabolic diversity to be 
prioritized for downstream recovery of 
producing organisms or biosynthetic 
pathways in genomic libraries.  
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