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Genus-specific effects of nitrate on a sulfate-reducing bacterial community

as revealed by dsrB-based DGGE analyses of wastewater reactors
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Abstract

The biogenic production of hydrogen sulfide is a serious problem in industrial processes. The aim of this study was to investigate

the inhibitory effect of nitrate on the dynamics of sulfate-reducing bacteria (SRB) community in a laboratory-scale wastewater

reactor, originating from a denitrifying plant using activated sludge. For this purpose, denaturing gradient gel electrophoresis
(DGGE) analysis targeting the dsrB (dissimilatory sulfite reductase) was used in combination with chemical analyses and
measurement of oxidation and reduction potential (ORP). The reactors were initially dosed with 1.0 and 4.0 g/L potassium nitrate
and anaerobically incubated for 490 h. Addition of 4.0 g/L nitrate to the reactor was associated with a prolonged inhibition (over 300
h, i.e., 12.5 days) of sulfate reduction and this was consistent with a rapid decrease in ORP associated with nitrate depletion. The
DGGE analysis revealed that nitrate addition remarkably attenuated a distinct group of dsrB related to Desulfovibrio, whereas other
dsrB groups were not influenced. Furthermore, a 3-years follow-up analysis was conducted in the same reactor. The dominance of
the Desulfovibrio in the early period was found to be reproducible. These results suggest that the nitrate effect on SRB community is
genus specific and its duration time depends on the dynamics of SRB community structure.
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# 1. 16SIDNA ® DGGE /v KD v —74 v AfER

Band 16S rDNA type Homology (%)
a Uncultured bacterium 99
b Bacterium Ellin6075 95
c Hyphomicrobium zavarinii 99
d Clostridium sp. Strain P6 95
e Nitrospira sp. 92
f Uncultured bacterium 87
g Nitrospira sp. Clone b30 92
h Nitrospira sp. 92

7 2.dsrB O DGGE /N RO v —7r v AfER

Band dsrB type Homology (%)
| Desulforhopalus singaporesis 86
J Desulfofustis glycolicus 83
K Syntrophobacter fumaroxidans 85
L Desulfovibrio vulgaris 88-91
M Desulfovibrio vulgaris 89
N Desulfovibrio vulgaris 91
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Accession

Wastewater A

Wastewater B

Closest match of dsrB type number 1 g/l KNOg 1 g/l KNOg
0 7 0 6 (days)

Desulfobulbus propionicus AF218452 40 3 21

ggi;nflozrlhaoopalus singaporensis AF418196 5 2 18

B:\:I;%Zuzlbus propionicus CP002364 2

Desulfobacca acetoxidans AY167463 1

Desulfofustis glycolicus DSM 9705  AF418191 4 12 1
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Total number 48 48 51 41
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