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Microorganisms possess a diversity of enzymes and are essential for the functioning of all 
components of the earth’s biosphere.  Due to their ability to transform a wide variety of 
chemicals, humans have harnessed the abilities of microorganisms for over a century through 
engineered applications such as wastewater treatment plants, and more recently 
bioremediation.  Even within our own bodies, microorganisms are responsible for converting 
food that we ingest into metabolites and energy, and studies show that they play an important 
role in many diseases.  A better understanding of the community, the microorganisms, and the 
enzymes that dictate the biochemical transformations within these microbial communities is 
essential for determining how they function, creating predictive models and determining how 
we can best use these communities to our advantage.  In this talk I will briefly discuss my 
graduate work, which combined transcriptomic, metagenomic and metabolic modeling 
approaches to elucidate inter-species interactions within a dechlorinating community, and 
identify biomarkers of dechlorination.  I will then spend the majority of the time discussing 
recent post-graduate work analyzing metagenomic data from over 250 gut metagenomic 
samples.  In particular, we developed a method for taxonomically classifying and quantifying 
bacteriophages and bacteria in the metagenomes. Bacteriophages play key roles in microbial 
communities, to a large extent shaping g the taxonomic and functional composition of the 
microbiome, but the data on the dependence of phage diversity on the composition of 
communities are scarce.  Using taxon-specific marker genes, we identified and monitored 14 
viral genera in 252 human gut metagenomic samples.  We found statistically significant 
correlations between the abundance of certain phage taxa, and the abundance of bacterial taxa, 
as well as correlations between the abundance of phage taxa, and human host metadata such as 
Obesity and Country of origin.  Finally I will describe how in the future I hope to combine 
computational biology and state-of-the-art experimental technologies to further study these 
microbial communities 
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