2014 Genomic Science Contractor-Grantee Meeting XII
February 10-12, 2014 -- http://genomicscience.energy.gov/pubs/2014summaries/

164. Collaborative Workspaces in the DOE Systems Biology Knowledgebase
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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.

Collaboration, provenance, data consolidation, data standards, and data validation are all major objectives
of the KBase project, and the Workspace is the engine being used to drive towards these goals. The
Workspace is an online data store in KBase, where the wide variety of data entities (e.g., metabolic
models, genome annotations, phenotype data) being produced and consumed by KBase analysis pipelines
are stored.

User-generated data including genomes, contigs, phenotype data, and expression data may be loaded
directly into the Workspace for analysis by KBase tools. The Workspace stores the many derived data
products (e.g., genome annotations, metabolic models) produced by KBase analyses, with all objects
generated from an analysis pipeline being interconnected all the way back to the raw data. For example, a
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metabolic model is linked to the genome it was constructed from, the genome is linked to the contigs with
the genome sequence, and the contigs are linked to the reads they were assembled from. The Workspace
also facilitates collaboration by enabling project data, which could encompass thousands of objects, to be
rapidly shared with a few select collaborators or—if desired— with the entire research community (for
example, during the publication phase of a research project).

The Workspace supports full versioning of all data objects, enabling a researcher to rapidly access,
compare, and restore prior versions of all objects stored in the Workspace. Provenance is also provided for
data in the Workspace, providing researchers with detailed information on the analysis pipelines and
parameters that produced each data object. We anticipate that these features will greatly facilitate the
evaluation, validation, and replication of even complex systems biology studies.

All objects stored in the Workspace are typed, with each data type specified in detail (e.g., required fields,
field types, field indexing). For example, a Genome object in the workspace must include a scientific
name, a domain, and a list of features with functional annotations and locations on the chromosome. Data
objects are validated against these specifications, enabling the Workspace to enforce data standards, as
well as metadata requirements. The Workspace also provides a rich API for users to specify their own new
data types, supporting the rapid integration of new tools, data, and analysis pipelines by the KBase user
community. In this poster, we will highlight the functionality encompassed in the Workspace, we will
explore the typed objects already available within the Workspace, and we will demonstrate how these
typed objects connect to the many analysis tools and pipelines already available in KBase.

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





