
   

ABSTRACT: 
How does the environment drive selection of its inhabitants? Molecular functional abilities of individual organisms living in 
different conditions, e.g. temperature or salinity, are clearly different. We previously built fusion (functional similarity-based 
organism network), a computational method that groups fully sequenced organisms according to their similarity in potential 
functional abilities, as encoded by their genomes. We then developed mi-faser a sequence-based means of identifying the 
molecular functions encoded in metagenomes via mapping raw genetic reads to the functions of their corresponding “parent” 
genes. We estimate the microbiome functional diversity by mapping the functions identified from metagenome reads onto a 
manually curated set of enzymes. We further intend to use mi-faser to map to a much broader set of functions defined in fusion. 
By thus analyzing metagenomic data we can identify the diversity of, both, functions and organisms that occupy a particular 
environmental niche. Our approach recapitulates the functions encoded in the genomes that can be assembled, as well as an 
additional large set of functions present in the microbiome, but not identifiable via current techniques. By adopting this point 
of view in analyzing metagenomic data we hope to identify emergent functionality of metagenomes specific to condition 
(disease, pollution, etc.) versus normal individual samples.  
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