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Project Goals: Develop open-source software tools for variable selection with -omics data
formats

Sequences from bacterial communities are collected from whole genome shotgun (WGS), or amplicon
sequencing runs, which allows researchers to study the taxonomic composition and func- tion of a sample.
Ecologists represent the data in the form of an abundance matrix, which usually holds counts of
operational taxonomic units (OTUs), but can also hold counts of genes/metabolic pathway occurrences. It
is quite common to have different factors in a metagenomic study, such as environmental pH and
salinity values, or a health related status [4, 5]. A natural question to ask about these studies with
multiple factors is: “which OTUs are important for differentiating the multiple factors?”” Knowing the
answer to this question can be useful for understanding which conditions are driving/being affected by
differences in composition and function across samples. Answering this question can be addressed using
feature selection — sometimes referred to as vari- able selection [1, 2].

Motivation Some ofthe current software tools for comparative metagenomics provide researchers the
ability to investigate and explore bacterial communities using a— & SB—diversity. Feature se- lection —a
sub-field of machine learning — provides an intuitive solution to performing these com- parisons. In
particular, these methods pick which OTUs (or functional features) have the most influence on the
condition being studied. For example, our previous work has used information theoretic feature
selection to understand the differences between protein family abundances that best discriminate
between different age groups in humans [3].

Results We have developed a new Python module for the QIIME software package for microbial ecologists
that implements information-theoretic feature selection methods. We demonstrate the software tools
capabilities on publicly available data sets.

Availability We have made the software implementation freely available under the GNU GPL. The
software can be found at http://github.com/EESI/FizzyQIIME.
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