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In microbial transformation and genetic studies, we have examined the genes and microbial commu-
nities involved in mercury methylation in streams contaminated as a result of past operations in the Y12 
plant at Oak Ridge. In collaboration with the Field Task of the Hg SFA program, we investigated Hg me-
thylating microbial communities by sampling and characterizing Hg-contaminated streams and back-
ground sites. Water and sediment samples from transects of a methylating area of the stream were charac-
terized geochemically. They were analyzed for the community complement of microorganisms using both 
a functional gene array (FGA) and phylogenetically via 454 amplification and sequencing of the V4 re-
gion of 16S genes from the total community. We hypothesize that: (1) there is a greater diversity of genes 
related to pollutants at the contaminated sites; (2) a lower overall phylogenetic diversity is present at these 
sites, (3) some groups of microorganisms will correlate with areas contaminated with Hg and/or methyl-
mercury (MeHg), and (4) specifically, the number of Deltaproteobacteria (the group involved in methyla-
tion) will positively correlate with MeHg concentrations. Analysis of 60 samples as above revealed pro-
nounced phylogenetic and functional differences that appear to be related to seasonal trends. Geochemical 
principal component analysis of several sites showed that one area, Bear Creek, was substantially differ-
ent due to the presence of U(VI) and nitrate, and this was reflected in the microbial community that was 
mostly devoid of Proteobacteria as determined by RDA. Virtually all of the microbial communities in the 
other five sites trended towards dissolved Hg. Further, such a correlation of the 454 data with geochemis-
try at the phylum and genus level showed that some Hg methylating bacteria such as Geobacter spp. do 
not correlate with either Hg or MeHg. However, both the Delta- and Epsilon- Proteobacteria, as well as 
Verrucomicrobia, all trended towards dissolved Hg, and Desulfobulbus spp. strongly trended towards 
MeHg. This is significant in that Desulfobulbus proprionicus is a known Hg methylator. Hence, enrich-
ment and isolation performed using proprionate and sulfate has resulted in a pure culture that morpho-
logically resembles this type strain. The metabolic and Hg methylation/demethylation characteristics are 
currently being assessed. We are also designing a second generation FGA with many known mer gene se-
quences, along with consensus qPCR primers, for testing the presence of merA and merB in field sam-
ples. 
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