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Uranium contamination is widespread in subsurface sediments at nuclear weapons production sites across the United States and Eastern Europe. Due to the uranium extraction process, waste disposal practices and varying groundwater flow patterns, sediments range from neutral to acidic pH and are co-contaminated with variable concentrations of nitrate. Current bioremediation strategies attempt to stimulate indigenous metal-reducing microbial communities through substrate addition to effectively immobilize uranium in the contaminated subsurface. However, the diversity of active microbial groups prior to and after substrate addition is currently unknown. The objective of this study was to characterize the metabolically-active fraction of the in situ microbial community across vertical depth and geochemical gradients to provide an initial point of reference for determination of the impacts of bioremediation practices on functional diversity. A cultivation-independent approach targeting SSU rRNA sequences was used to compare the in situ microbial communities within acidic (pH 3-4) and near neutral pH (pH 6-7) zones of contaminated subsurface sediments collected from a single bore hole (FB61) at the US DOE Field Research Center (FRC), Oak Ridge, TN. Samples were collected from four sediment depths (2.1 – 4.6 m below surface), where a large gradient in nitrate concentration was observed along with sediment pH. A total of 8 clone libraries were constructed from amplified bacterial SSU rRNA genes (DNA-derived) and cDNA reverse transcribed from SSU rRNA (RNA-derived). Clones were screened using restriction fragment length polymorphism analysis, followed by sequencing of cloned inserts. Clone sequences were most related to the phyla Planctomycetes, Proteobacteria (classes and  Bacteroides, and Firmicutes. The diversity and numerical dominance of phylotypes varied between the DNA- and RNA-derived libraries. The most abundant phylotypes found in the DNA-derived libraries were members of the class Alphaproteobacteria, while sequences related to the class Gammaproteobacteria were more frequently detected in the RNA-derived libraries. Each library was statistically unique, however libraries constructed from similar pH sediments were the most similar, suggesting pH has a higher selective pressure on the active and total microbial community than other geochemical parameters studied (uranium, iron, or nitrate). Through identification of the metabolically-active members of microbial communities, our results point to microbial groups which may have a higher bioremediation potential in the uranium-contaminated subsurface. Our improved approach and extensive sequence database further provide the foundation for determination of the response of metal-reducers and other heterotrophic groups to biostimulation in the field and in sediment microcosms. 

