Genomic and physiological perspectives on bioremediation processes at the FRC
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Introduction

A suite of molecular and physiological studies, including metal reduction assays, metagenomics,
functional gene microarrays and community sequence analyses were applied to investigate
organisms involved in bioremediation processes at the ERSP Field Research Center and to
understand the effects of stress on the makeup and evolution of microbial communities to inform
effective remediation strategies.

Community analyses of U(VI)-reducing
sediments
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Groundwater metagenomic analysis
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Groundwater Geochemistry
Sample: FW106

: Yanom 51 ot 500 )
230

 Sifo

* ot Gganc Gatpon (106, - 244 mot.

100 g Carson (10) - 264 mal
sy

Py et and Organcs v to o

Sequences obtained
A

snc’ Garmma G ot

'ﬁgg;w Group

Fig 1. Phylagany of the prodcied 165 1ANA soquences abiained from &) OTU analysi and 8) he assambled melagoromic
scizree, T Ehioaen/Galces o ot et o v iy o o sl by b b
ston abas (7. 1ofare colred o olows: o, g redete rom meagename dmottr (2 o

ocions win ne FAC.

Sequencing Diagnostic Genes Identified
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Dynamics of FW106-Based Genes During Uranium Reduction
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Summary of results:
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U(VI) and Se(VI) reduction by
Desulfitobacterium hafniense
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Conclusions

Q Sediment microbial communities associated with active U(VI) reduction (Area 3) were dominated by
proteobacteria inclucing known denitifiers, iron reducers and sulfate reducers, suggesting that they may play an
important role in the bioremediation process.
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were detected using metagenomics and functional gene microarrays in both treated and untreated areas.
important inihe

Q D. hafniense (DCB-2) reduces the metals Fe(ll), Cu(l), U(V1), Co(l}) and Se(Vi).
Q Growth of . hafniense in the presence of U(VI) and Se(1V) produces unusual cell morphologies. Cells were
in

O Contaminated groundwater outside the treatment zone was dominated by Frateuria-like- 1 and
‘apparently differs from sediment communities within the treatment zone.

greatly elong: U, and n the presence of Se produced apparently membrane-bound surface
vesicles containing high concentrations of Se.




