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Uranium biomineralization in 
environmental bacteria 
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Bacterial interactions with uranium include 
processes such as redox transformation, biosorption 
at the cell surface or intracellular bioaccumulation. 
These different mechanisms can lead to the 
sequestration of uranium by the bacterial cells in 
uranium-phosphate minerals. We examined the 
mechanisms of uranium biomineralization in a 
phylogenetically diverse set of environmental 
bacteria. By a combination of spectroscopic 
approaches (FTIR, TRLFS, EXAFS) and microscopic 
methods (TEM-EDS), we showed that uranium 
biomineralization occurred either at the cell wall [1] 
or intracellularly [2], depending on the strain and 
exposure conditions. When resting cells of 
Microbacterium strains were exposed to bioavailable 
forms of uranium at 10µM, U(VI) was accumulated 
as intracellular needle-like structures composed of an 
autunite type mineral [2]. Uranium intracellular 
accumulation was observed only in metabolically 
active cells, suggesting the involvement of an active 
process. The molecular mechanism involved in 
intracellular uranium biomineralization is currently 
being explored by a combination of genomic and 
proteomic approaches. 
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