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The VIMSS/ESPP2 project requires understanding of the microbial communities at
contaminated field sites and, among other methods, will employ metagenomics in this
endeavor. Metagenomics projects that seek to elucidate the population structure of
microbial ecosystems are faced with the related computational challenges of classifying
the sequences obtained and quantifying which organisms are present within a sample.
Individually low-proportion species usually make up a large fraction of microbial
communities, complicating their classification and quantification using traditional
phylogenetic marker approaches. Such species usually don't yield sufficient read depth to
assemble into longer sequences, leaving fragments that rarely contain traditional markers
such as the small subunit (SSU) rRNA gene. BLAST-based approaches for analysis of
metagenomic sequences [1] compensate for this rarity of traditional markers, but may be
confounded by genes that are subject to horizontal transfer or duplication. Another
approach instead makes use only of reliable non-transferred single-copy genes [2] to
classify and quantify the organisms present within a sample, but the application has so far
been limited to the use of a fairly small set of universal genes found in all organisms. In
this work, we have extended the latter approach, boosting the set of reliable marker genes
from only about 30-40 universal genes to several hundred by identifying sets of single-
copy genes that are not subject to inter-clade horizontal transfer through investigation of
finished bacterial and archaeal genomes. These clade-oriented sequence markers allow
for a method, which we have named “MicroCOSM”, that greatly increases the probability
that a marker will be found in any given sequence and therefore offers improved
coverage for phylogenetic classification and quantification of microbial types in an
environmental sample.
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