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The DOE Systems Biology Knowledgebase (KBase): Progress towards a system for

collaborative and reproducible inference and modeling of biological function
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Project Goals: The KBase project aims to provide the computational 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 including
(meta)genomic assembly, annotation, network inference and modeling, thereby 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.

Systems biology is driven by the ever-increasing wealth of data resulting from new generations of
genomics-based technologies. With the success of genome sequencing, biology began to generate and
accumulate data at an exponential rate. In addition to the massive stream of sequencing data, each type of
technology that researchers use to analyze a sequenced organism adds another layer of complexity to the
challenge of understanding how different biological components work together to form a functional living
system. Achieving this systemslevel understanding of biology will enable researchers to predict and
ultimately design how biological systems will function under certain conditions. A collaborative
computational environment is needed to bring researchers together so they can share and integrate large,
heterogeneous datasets and readily use this information to develop predictive models that drive scientific
discovery.

The advancement of systems biology relies not only on sharing the results of projects through traditional
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