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Introduction

Current bioinformatics trends show a shift 
toward understanding an organism as a 
functional, metabolic entity rather than only 
through the lens of its genetic landscape.

Due to data complexity of genome 
annotation and phenotypic results it is 
difficult to evaluate an organism in the 
context of its genome coupled with its 
metabolism.

Functional genomic studies are 
supplemented by in silico genome-scale 
metabolic models to explore the metabolism 
of an organism using Flux-Balance Analysis 
(FBA).

Based on the organism’s metabolic-
associated genes, these models allow the 
exploration of metabolic flux through an 
entire metabolic network.
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Figure 7.  Growth parameter comparisons. Box plots of growth levels (left) and 
maximum growth rates (right) of each sample across the 96 well plate. Parameters 
were calculated using the PMAnalyzer pipeline.

Metabolic Models Next Steps
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Data visualizations to explore the FBA results in the context of 
genomics, such as network-visualization software (e.g., Cytoscape)

Develop quantitative metrics that help explain phenotypic responses in 
genomic contexts

Identify sources within models responsible for biomass flux diversity
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Figure 1.  Subsystem category distribution of Vibrio genomes. At a functional perspective, all 10 
genomes contain similar amounts of genes in each metabolic subsystem. Genomes were 
annotated using the RAST platform.

Figure 2.  
Phylogenetic tree of 
Vibrio samples. The 
average nucleotide 
identity was 
calculated between 
the 10 genomes. 
Organism names 
were identified by 
RAST.

Figure 6.  Growth profile of Vibrio genomes. Heatmap depicts in which minimal media 
sources each sample displayed growth. Blue indicates growth, grey indicates no 
growth. Hierarchical clustering was performed. Organism names were identified by 
RAST.

Growth On D-Glucose Minimal Media

Figure 3.  Number of 
annotated coding 
sequences determines 
amount of missing 
metabolism. The larger 
the sequenced 
genome, the less 
reactions required to 
add to the model.

Figure 4.  Genome-scale metabolic 
models. Models were generated using 
PyFBA. Bar charts display the number of 
metabolic reactions (left) and the 
biomass rate when simulating growth on 
a D-Glucose based minimal media.

Figure 5.  D-Glucose Reaction usage differences. Bar charts display the amount of flux the model requires for growth on 
D-Glucose minimal media. Each chart represents an individual reaction in the model. No bar indicates the model did not 
use the reaction to generate biomass.


