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Uranium (VI) is the most common radionuclide contaminant found within the U.S. nuclear weapon complex at the Oak Ridge Reservation Field Research Center  (ORR FRC), which is managed by the U.S. Department of Energy. Nitrate is often a co-contaminant with U(VI) in subsurface environments because of the use of nitric acid in the processing of U(VI) waste. Previous studies of microbial U(VI) reduction in sediments indicate that no net U(VI) reduction occurs until nitrate has been reduced. Many Fe(III)-reducing and sulfate-reducing bacteria, such as members of the Geobacteraceae and Shewanellae families that are also able to reduce U(VI) to the insoluble form U (IV), possess the ability to reduce nitrate. However these organisms are inhibited by the presence of heavy metals such as nickel, which frequently contaminate these sites. Several nickel resistance determinants have been identified in Ralstonia eutropha strains isolated from different biotopes, which are heavily polluted with heavy metals. Loci on plasmids isolated from strains R. eutropha 31A and R. eutropha KTO2 were found to mediate high-level (ncc) and low-level (nre) nickel resistance. Taghavi et al. (1996) introduced these Ni resistance markers into mini-Tn5 transposons vectors. These nre-based minitransposons were found to have a broad expression range and were successfully used for constructing Ni-resistant transconjugants of nitrate reducing bacteria belonging to the families of -, Proteobacteria. In this study the feasibility of applying natural gene transfer to improve the performance of natural bacterial communities concerning uranium reduction under conditions imposed by metal stress and elevated nitrate levels is demonstrated, using Ni toxicity and resistance as a model system. 
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