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Due to the sheer size of metagenomic datasets, it has been very difficult to compare the 
gene complements of environments in terms other than high level categorization.  
Generally, most efforts have focused on comparing metagenomes by determining the 
relative enrichments of gene family assignments (or functional categories).  These 
methods can give only a very rough idea of how multiple metagenomes differ because 
gene families are very broad, having multiple subfamilies, and there is not a clear 
statistical test for significance.  Our approach assigns genes to gene families and creates 
phylogenetic trees of sequences from all metagenomes and sequenced single genomes.  
Using these trees we can determine if the different metagenomes have significantly 
different gene families, determine if the differences between metagenomes are within 
subfamilies of gene family tree, and to determine whether environments or environmental 
factors associated with the metagenomes are clustering on the gene family trees.  Nodes 
on the phylogenetic trees can be test for significance for both the strength of the 
association and whether the metagenome was sampled deeply enough to support the 
node.  Here, we describe the results from our analysis of the publicly available 
metagenomic data with predicted protein sequences.  Results of this work will be built 
into the MicrobesOnline website: www.MicrobesOnline.org. 




