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160. Analysis capabilities for microbial communities in KBase
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Project Goals: The KBase project aims to provide the capabilities needed to address the grand
challenge of systems biology: to predict and ultimately design biological function. KBase enables
users to collaboratively integrate the array of heterogeneous datasets, analysis tools and workflows
needed to achieve a predictive understanding of biological systems. It incorporates functional
genomic and metagenomic data for thousands of organisms, and diverse tools for (meta)genomic
assembly, annotation, network inference and modeling, allowing researchers to combine diverse
lines of evidence to create increasingly accurate models of the physiology and community dynamics
of microbes and plants. KBase will soon allow models to be compared to observations and
dynamically revised. A new prototype Narrative interface lets users create a reproducible record of
the data, computational steps and thought process leading from hypothesis to result in the form of
interactive publications.

KBase provides the infrastructure and tooling for in-depth metagenome analysis, facilitating the
annotation of microbial communities and the quest for identification of key players in a microbial
community or the identification of trends. By automatically transforming microbial communities into
abundance profiles KBase is enabling users to drill down so that trends, specific taxa or functions can be
identified. Combining metagenomic and environmental data makes it possible to correlate information
about organism or function abundance to metadata that describe a variety of biologically intriguing
characteristics of the samples, such as the biome the samples were collected from, the pH of the samples,
etc.
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Metabolic modeling can help elucidate the roles played by individual taxa in microbial communities by
providing a detailed characterization of their functional repertoire. Once obtained this knowledge can be
used for a number of purposes, such as the prediction of cultivation conditions for functionally important
taxa. While the current state of modeling and our ability to annotate microorganisms has advanced greatly
in recent years, the emerging models should be viewed as a first approximation rather than the final
answer to these questions.

With KBase the functionality is in place to perform comparisons of multiple strategies for deriving
metabolic models from microbial community data. Those strategies include the use of PCR primer
amplified ribosomal genes as a reporter for the organisms informing PICRUSt predictions, the use of
shotgun metagenomics to obtain functional information, the use of EMIRGE to extract complete
ribosomal sequences from shotgun metagenomics sequences and the use of taxonomic information
obtained from metagenomic sequences to inform PiICRUST predictions.

KBase is funded by the U.S. Department of Energy, Office of Science, Office of Biological and
Environmental Research.





