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The reconstruction of genome-scale metabolic models from genome annotations has become a routine practice in 

Systems Biology research. The potential of metabolic models for predictive biology is widely accepted by the scientific 

community, but these same models still lack the capability to account for the effect of gene regulation on metabolic 

activity. Our focus organism, Bacillus subtilis is most commonly found in soil, being subject to a wide variety of external 

environmental conditions. This reinforces the importance of the regulatory mechanisms that allow the bacteria to 

survive and adapt to such conditions.  

We introduce a manually curated regulatory network for Bacillus subtilis, tapping into the notable resources for B. 

subtilis regulation. We propose the concept of Atomic Regulon, as a set of genes that share the same “ON” and “OFF” 

gene expression profile across multiple samples of experimental data. Atomic regulon inference uses prior knowledge 

from curated SEED subsystems, in addition to expression data to infer regulatory interactions. We show how atomic 

regulons for B. subtilis are able to capture many sets of genes corresponding to regulated operons in our manually 

curated network. Additionally, we demonstrate how atomic regulons can be used to help expand/ validate the 

knowledge of the regulatory networks and gain insights into novel biology. 
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Investigating lipid production in a genome scale model of Phaeodactylum tricornutum  
Dipali Singh, Mark Poolman and David Andrew Fell  
Oxford Brookes University, Oxford, UK 

 

Diatoms contribute up to 40% of marine primary production. They can store carbon in the form of lipid and this fact 

raises new possibilities to increase algal oil production. However, a better understanding of diatom metabolism is 

required to optimise the quality and quantity of lipid in order to make them an economical source of biofuel. Among 

diatoms, Phaeodactylum tricornutum is studied widely due to the availability of its genome sequence, comparatively 

small genome size, short generation time and ease of genetic manipulation.  

To this end a compartmentalised genome scale model (GSM) of P.tricornutum has been constructed. It is capable of 

producing all major biomass components in phototrophic and mixotrophic conditions. The model is analysed using 

linear programming, over a range of light intensities to identify potential metabolic responses.  

At low light intensity, the precursor for lipid synthesis, acetyl-CoA is produced via the phosphoketolase pathway, which 

is uncommon in eukaryotes. This potential role of the phosphoketoalse pathway might explain its relevance in 

P.tricornutum.  

At high light intensity, photorespiration is active and glycollate is recycled through a novel pathway. Recycling of 

glycollate along with uptake of HCO3 leads to increase in lipid production at high light condition. It can also be 

anticipated that in P.tricornutum, increase in lipid production at high light intensity might serve as a mode of energy 

dissipation.  

Funding: European Unions Seventh Framework Programme, grant agreement PITN-GA-2012-316427 
http://www.accliphot.eu/ 
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