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159. The DOE Systems Biology Knowledgebase: Plant Science Domain
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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.

DOE Systems Biology Knowledgebase (KBase) has two central goals. The scientific goal is to produce
predictive models, reference datasets, and analytical tools and to demonstrate their utility in DOE
biological research relating to bioenergy, carbon cycle, and the study of subsurface microbial
communities. The operational goal is to create the integrated software and hardware infrastructure needed
to support the creation, maintenance, and use of predictive models and methods.

The plant team is currently focused on reconstruction and modeling of genotype-to- phenotype
relationships in plant species relevant for DOE mission. Our workflows accessible via narrative and
command line interfaces provide interactive, data-driven analysis and exploration across multiple
experiments and diverse data-types. KBase allows our users to process next generation sequencing data to
identify novel genomic variation and to quantify genome-wide expression levels. Users can process
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expression data to calculate co-expression networks and to identify and annotate functional modules
within those networks. Furthermore, we provide computational tools to carry out Genome-Wide
Association analysis to identify SNPs and candidate genes significantly correlated with plant phenotypes.
Predicted genotype-to-phenotype relationships can be validated by a variety of public and user-generated
networks metabolic models in KBase.

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





