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Micro-Oxymax & IC: Gas Evolution & Metabolite Profile
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Sulfate-reducing bacteria and methanogens are found to coexist in a variety of anoxic
marine sediments. In these systems they either compete for substrates or engage in
successful syntrophic relationships. In our experimental setup, Desulfovibrio vulgaris
Hildenborough ferments lactate, producing acetate and hydrogen. Methanococcus
maripaludis, a hydrogenotrophic methanogen, then utilizes hydrogen while also
incorporating limited amounts of acetate as a carbon source. Mid-log growth phase of
this co-culture is achieved in 3 days growing at 37°C at which point, nearly 50% of
the initial lactate was depleted. In this study we investigate the stress response of
this coculture and compare it to the D. vulgaris monoculture. Minimum Inhibitory
Concentration (MIC) determinations of two environmentally relevant stressors (NO," o
and NaCl) on the coculture and monoculture suggest nitrate predominantly affects M. o
maripaludis with a MIC of 26mM while sodium stress affects D. vulgaris with a MIC of
100mM. The response of the coculture to stressors like nitrate, nitrite, salt and
peroxide was monitored by several methods. The fate of metabolites was tracked in
the cultures and rates of gas evolution/utilization were measured with the Micro
-Oxymax. Total biomass was measured over time with direct cell counts (including
ratios of SRB: methanogen), cell protein and optical density. Metal reducing capability
of log phase co-culture under NO3 stress was investigated and compared to that of
under NaCl stress. Phenotype Microarray substrate utilization profiles generated by
the Omnilog technology for a variety of metabolic substrates showed differential
profiles for the coculture and the monoculture. Whole-genome transcriptional S0 20 -0
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Coculture suspension was treated with 20mM lactate or not treated with lactate as an abiotic control and spiked with
005 200uM Cr(VI). Samples were analyzed by a colorimetric DPC assay.
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analysis of NaCl stressed coculture indicates up-regulation of genes coding for Time Since Stress (h) Time Since Stress () Conclusions
numerous transmembrane electron transfer enzymes.

Stressors were added to mid log phase cultures followed by continuous sampling for metabolites and anions

measured by IC. Minimum inhibitory concentrations were determined for the stressors. At these concentrations the
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COCU ture SyntTOP y stressors were added followed by continued headspace methane measurements. Methane was measured with generation time of the coculture was double - eneral pl y.s'c' Oglcg re.Sponse shows that the
the Micro-Oxymax Respirometer made by Columbus The in the i chamber culture was able to recover to some degree with the exception of oxidative stress. SRB:
is periodically pumped through a closed system to the methane sensor, which uses a single beam infrared Methanogen ratios remained fairly consistent over time with the added stressors indicating that
o device to detect changes in gas percentage. neither organism was significantly more hindered by the added stressor than its partner or that cell
T‘ 2500 2500 ratios must remain consistent for the syntrophic interaction to occur.
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Stress addiion to mid-log phase cocultue was followed by sampling for IC analysis, total proteins, cells/ml by AODC and g [z P s Non stressed coculture reduced up to 72% Cr(VI) in a 6 hour period as compared to the abiotic
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