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2Hp12 Microbial population dynamics in an acidophilic
nitrifying process in the presence of streptomycin

(OThi Thuy Linh Nguyen
(Dept. Ecol. Eng., Toyohashi Univ. Technol.)

[Purposes] Generally, nitrification takes place under neutrophilic
conditions. Nitrifying bacteria so far isolated are sensitive to pH and are
unable to grow at pH 4 and below. However, we have succeeded to
construct an acidophilic nitrifying sequencing batch reactor that keeps
activity at pH< 4. Based on the bacterial community analysis of the
acidophilic reactor, we found that members of the candidate phylum T™7
became predominant at the end of operation. TM7 bacteria are known to
be resistant to streptomycin. Therefore, the main purpose of this study is
to confirm acidophilic nitrifying activity of the reactor in the presence of
streptomycin.

[Methods & Results] Acidophilic sequencing batch reactors were operated
with mineral medium at pH 4.0. Streptomycin at a concentration of 10,
30 and 50 mgl-1 was added to the reactors. The concentration of
ammonia was measured by a colorimetric method. Nitrate and nitrite
were measured by ion chromatography. Ammonia oxidation was
observed in all test reactors, although the activity decreased with
increasing concentrations of streptomycin. These results suggested that
streptomycin-resistant bacteria, I.e., TM7 bacteria, or ammonia-oxidizing
archaea are involved in acidophilic nitrification. 16S rRNA gene-targeted
PCR-DGGE and FISH analyses showed that TM7 bacteria predominated
in the reactors.
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2Hp13 Characterization of predominant uncultured
bacteria affiliated with the candidate phylum
TM7 in an acidophilic nitrifying reactor
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[Purposes] There is general agreement that nitrification takes place in
neutrophilic conditions and is inhibited at acidic pH. However, we have
established an acidophilic nitrification reactor in which ammonia
oxidizing activity remains continuously at around pH 4.0. The reactor
operated under steady-state conditions contained members of the class
Gammagnoteobacteria. and the candidate phylum TM7 as the predominant
bacteria. Especially, the TM7-type microbes became predominant
gradually with time of operation, suggesting that they play an important
role in acidophilic nitrification. Therefore, this study aimed to reveal
ecophysiological roles of the TM7-type microbes in the acidophilic
nitrification reactor. In this report, we attempted to investigate diversity,
visualization, and isolation of the TM7-type microbes in the reactor.
[Methods & Results] 16S rRNA gene-targeted PCR-DGGE and clone
library analyses for understanding the microbial diversity in the reactor
revealed that at least four species were relevant to the formation of
microbial community structure in the reactor. Fluorescence in situ
hybridization using TM7-specific probes showed that the all TM7
microbes present in the reactor are rod morphotypes with a relatively
small shape. Subsequent cultivation procedures with mineral media were
successful to enrich TM7 microbes with others such as microbes affiliated
with the classes Actinobacteria and Gammaproteobacteria.
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