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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. 
 
The Microbial Sciences component of the KBase project has three overall goals: 1) to enable the 
generation of predictive models for metabolism and gene regulation to facilitate the manipulation of 
microbial function; 2) to vastly increase the capability of the scientific community to communicate and 
utilize existing data; and 3) to enable the planning of effective experiments and to maximize our 
understanding of microbial  system functions. To achieve these goals we have focused on unifying 
existing ‘omics datasets and modeling toolsets within a single integrated framework that will enable users 
to move seamlessly from the genome assembly and annotation process through to a reconciled metabolic 
and regulatory model that is linked to all existing experimental data for a particular organism. The results 
are hypotheses for such things as gene-function matching and the use of comparative functional genomics 
to perform higher quality evidence-based annotations. KBase offers tools for reconciling the models 
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against experimental growth phenotype data, and using them to predict phenotypes in novel environments 
or under genetic perturbations. 
 
To prioritize the development of the microbial science area and enable new science, we will focus on 
accomplishing prototype science workflows rather than general tasks. To date we have developed KBase 
capabilities and demonstrations workflows for: (1) genome annotation and metabolic reconstruction, (2) 
regulon reconstruction, (3) metabolic and regulatory model reconstruction, and (4) reconciliation with 
experimental phenotype and expression data. 
 
KBase is funded by the U.S. Department of Energy, Office of Science, Office of Biological and 
Environmental Research. 
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