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Clusters of Strain195 and Strain KB1

(L-glutamine transport via ABC system)

(L-glutamine transport via ABC system)

(triose-phosphate isomerase)

(phosphoribosylpyrophosphate synthetase)

(phosphoribosylglycinamide synthetase)
(phosphoribosylaminoimidazole carboxylase)

(glucose-6-phosphate isomerase)

(5-methylthioribose-1-phosphate isomerase)

(ribosome recycling factor)

(hypothetical protein)

(hypothetical protein)

(phosphoserine phosphatase (L-serine))
(cob(I)alamin adenosyltransferase)

(hypothetical protein)

(glycoprotease family protein)

(1-deoxy-D-xylulose-5-phosphate reductoisomerase)

(phosphatidate cytidylyltransferase)

(DNA primase)

(ribosomal protein S10)
(methyltransferase GidB)
(formate dehydrogenase accessory protein)

(hydrogenase expression protein) 
(acetyltransferase, GNAT family)

(DNA-specific exonuclease)
(2-methyl-D-erythritol 2,4 cyclodiphosphate dehydratase)

Dendrogram of Strain 195 Cluster 2

Dendrogram of Strain KB1 Cluster 1
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(riboflavin synthase)
(5-amino-6-(5-phosphoribosylamino)uracil reductase/
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(phosphoglycerate mutase)
(ribose-5-phosphate isomerase)
(pyruvate ferredoxin oxidoreductase/
2-oxoglutarate synthase)
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This dendrogram shows the hierarchical clustering of a quality threshold cluster of 
strain 195 genes. The cluster is functionally enriched with genes from nucleotide me-
tabolism and unknown proteins as determined by hypergeometric distribution analy-
sis of the quality threshold clusters. Annotations are color coded according to the 
model subsystems as depicted in Dehalococcoides metabolic network.

This dendrogram shows the hierarchical clustering of a quality threshold cluster of 
strain KB1 genes. The cluster is functionally enriched with genes from central carbon 
metabolism and unknown proteins as determined by hypergeometric distribution 
analysis of the quality threshold clusters. Annotations are color coded according to the 
model subsystems as depicted in Dehalococcoides metabolic network.

Conclusions

References

Acknowledgements

1. Strain 195 seems to transport L-glutamine from the medium as L-glutamine trans-
porters are upregulated during early exponential growth phase and in the autoclaved 
mixed culture (ANAS) supernatant experiments.

2. All genes in cluster 2 of strain 195 are upregulated with addition of autoclaved mixed 
culture (ANAS) supernatant.

3. Metabolism of ribo�avin - a biomass precursor - plays important role in strain KB1 
metabolism.

4. Genes involved in ribose metabolism including ribo�avin synthesis, purine metabo-
lism, and pentose phosphate pathway in both strains are co-regulated.     

1. Islam, M. A. et al. 2010. PLoS Comput Biol 2010 Aug 19; 6(8): e1000887.
2. Johnson, D. R. et al. 2009. FEMS Microbiol Lett. 294(2): 198-206.
3. Johnson, D. R. et al. 2008. Appl Environ Microbiol. 74(9): 2864-2872. 
4. Alison S. Waller. 2009. PhD Thesis, University of Toronto.
5. Heyer, L. J. et al. 1999. Genome Research. 9: 1106-1115.

1. Genome Canada and Ontario Genomics Institute.
2. Ontario Graduate Scholarship.
3. SERDP, University of Toronto, Natural Sciences and Engineering Research Council 
(NSERC), Canada

This cytoscape network 
represents the pan-
genome-scale recon-
structed metabolic net-
work of Dehalococcoi-
des. Genes are repre-
sented by circles and re-
actions are represented 
by round rectangles. 
Both genes and reac-
tions are categorized ac-
cording to the model 
subsystems and repre-
sented by di�erent 
colors. Edges in the net-
work are depicting 
gene-protein-reaction 
associations. Genes and 
reactions involved in 
energy metabolism such 
as, reductive dehaloge-
nases, ferrodoxin hy-
drogenases, and NADH 
dehydrogenases are 
clustered together as 
represented by orange 
color.

The top and bottom heat maps show functionally enriched (p < 0.05) clusters of strain 195 
and strain KB1, respectively. Functional enrichment is determined by calculating the hy-
pergeometric distribution of genes from each model subsystem or functional category 
found in a quality threshold cluster.  


