Annotation of Microbial Genomes Relevant to DOE's Carbon Management and Sequestration Program
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A diverse group of autotrophic microorganisms have been sequenced to further fundamental research into carbon management topics that would enable a reduction or slowed growth of the atmospheric concentration of carbon dioxide; potential routes include augmenting the natural carbon cycle by identifying ways to enhance carbon sequestration in the terrestrial biosphere through CO2 removal from the atmosphere and storage in biomass and soils, and through evaluating the potential for increased carbon sequestration in the open oceans The aim of this research is to improve upon our rather rudimentary understanding of how carbon is used and stored in the biosphere. By systematic analysis of each genome, we hope to identify specialized nutrient uptake systems, pathways that contribute to or regulate nitrogen utilization, carbon cycling and photosynthesis. 





The target genomes comprise a diverse group of autotrophs that are significant in their respective ecosystems and contribute materially to cycling of atmospheric gases. Six genomes are being examined: three are marine cyanobacteria, Prochlorococcus marinus ecotypes MED4 and MIT 9313, and Synechococcus sp. WH8102; Nostoc punctiforme, a nitrogen-fixing fresh-water cyanobacterium; Rhodopseudomonas palustris, a metabolically versatile anoxygenic photobacterium; and Nitrosomonas europaea, an ammonia-oxidizing beta-proteobacterium. The three marine cyanobacteria and R. palustris are currently undergoing final annotation; N. europaea is at closure and N. punctiforme is in finishing.





These genomes comprise an extensive resource for comparative genomics: the cyanobacterial genomes, together with completed and ongoing cyanobacterial sequencing elsewhere, represent the first opportunity to deeply examine this form of photoautotrophy; R. palustris is extensively informed by the recently completed Caulobacter crescentus, Sinorhizobium meliloti and Mesorhizobium loti genomes, as well as the larger contiguous portions of the draft Rhodobacter sphaeroides genome, expanding the alpha-proteobacterial group. (Research supported by the Office of Biological and Environmental Research, USDOE under contract number DE-AC05-00OR22725 with Oak Ridge National Laboratory, managed by UT-Battelle, LLC)


