Metagenomics of diffuse hydrothermal vents: Determining the distribution of anaerobic thermophilic life in subseafloor habitats
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Studies indicate the existence of an anaerobic thermophilic subseafloor biosphere in oceanic crust and show progress in both identifying indigenous subseafloor microbes and linking their physiology to habitat characteristics.  Because life may have originated and evolved in this likely analogue of early earth habitats, subseafloor microbes could retain metabolic, physiological, and genetic characteristics of early Archaean life.  In addition, microbes unique to the subseafloor in oceanic crust could provide insight into metabolic processes, strategies for growth, and survival of life forms in the subsurface of solar bodies with a water history.  However, little is known about either the genetic content or the functional and metabolic potential of these communities.  In light of this, we have constructed large-insert DNA libraries from low temperature diffuse hydrothermal vent fluids collected from an active deep-sea volcano, Axial Seamount, in the northeast Pacific Ocean.  The primary goals are to identify the genomic content of the thermophilic anaerobic subseafloor microbial community and to determine if a particular kind of chemical environment selects for microbial lineages or if instead it selects for functions that might be provided by genes that are laterally transferred between microbes.  Results from the construction, screening, and sequencing of the fosmid libraries will be presented.  Microbial cell counts, geochemistry, 16S rRNA phylogeny, and culturing results from Axial diffuse vents will be discussed to provide context to the genomic data sets.  The results of this study highlight a new method for studying linkages between microbial ecology and geochemical processes in the subseafloor environment.
