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Microbes drive the biogeochemical cycles of earth systems, yet the long-standing goal of 
linking emerging genomic information, microbial traits and mechanistic ecosystem models 
has remained elusive despite a wealth of emerging genomic information. We developed a 
general genome-to-ecosystem (G2E) framework for integrating genome-inferred microbial 
kinetic traits into mechanistic models of terrestrial ecosystems and demonstrated its 
application at a well-studied Arctic wetland by benchmarking predictions against observed 
greenhouse gas emissions. 

This work provides the first example of integrating microbial functional trait-based 
genomics with mechanistic ecosystem modeling. The generalizable G2E framework will 
enable use of abundant microbial metagenomics data to improve predictions for microbial 
interactions in may complex systems. 

EGI is a nexus for coalescing University of Arizona strengths in environmental science, ecology, 
genome-enabled science, and ‘big data’ cyberinfrastructure to address this grand challenge.
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