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Fig.1 Predicted numbers of phylotypes based on values of Syc; @ and
Schast O vs. library size. The library reached an asymptotic maximum
indicating that this library was large enough to yield stable estimates of

phylotype richness. A LR O2 clone library B 102 clone library.

Actinobacteria Nitrospira Spirochaetes
Deinococcus- Thermus Acidobacteria
LR 02 Epsilonproteob-
acteria Cyanobacteria Genera incertae sedis TM7

102

(?EP ERFRHE DR RETIFE S HESE http://journals. im. ac. cn



YAN Xing et al ./Acta Microbiologica Sinica 2007 47 2

304
Alphaproteobacteria
Betaproteobacteria Gammaproteobacteria Deltapro-
teobacteria Bacteroidetes LRO2 102
2
a0
L33 Ok O2
= 30
% 35 | _jlex)
ERL
5
p . Tl - -
1 2 2 4 5 & 7 L] O 10 11 12 13
Plolumor class
2 LR O2 102 16S rDNA
Fig.2  Phylogenetic distribution of clones in 16S rDNA clone libraries of LR 02 and 102. 1. Alphaproteobacteria 2. Betaproteobacteria
3. Gammaproteobacteria 4. Deltaproteobacteria 5. Epsilonproteobacteria 6. Bacteroidetes 7. Acidobacteria 8. Actinobacteria
9. Nitrospira 10. Spirochaetes 11. Deinococcus-Thermus 12. Cynaobacteria 13. Genera incertae sedis TV .
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Table 1  The number of OTUs belonged to AOB* and NOB"
in LR 02 and 102 clone library

Libr: No. of  No. of No. of OTUs No. of OTUs
Y Clones OTUs belonged to AOB belonged to NOB
LR 02 94 51 1 1
102 87 42 0 0

a Ammonia oxidizing bacteria b Nitrite oxidizing bacteria.

Fig.3 Standard curve of Nitrospira R? =0.994 .

2
Nitropira  16S rDNA
Table 2 Quantification of copy number of Nitrospria 16S rDNA in

biofim of aerobic reactor of the industrial and the lab-scale system

Samnl Average Standard deviation
ample
P copy/pg DNA copy/pg DNA
Lab system 3.4x10° 7% 10°
Industrial system <1.0x10* -
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Comparison of nitrifying populations between a lab-scale system
and an industrial system treating coking wastewater

YAN Xing' XU Zheng-mao® FENG Xiao-xi’ ZHANG Xiao-jun' ZHAO Li-ping' "
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Abstract Molecular analysis of community structure can help diagnose problems in malfunctioning full-scale wastewater
treatment system. A lab-scale A,-A,-O fixed biofilm system with highly efficient nitrification NH;-N removal at 95.
2% was set up as a reference for an industrial system with poor performance of nitrification NH;-N removal efficiency
at —106% for treating coking wastewater. Composition of nitrifying bacteria of biofilm samples in aerobic reactors of the
two systems was compared by 16S rDNA clone library analysis. The composition of clone library of the lab-scale system
indicate Nitrosomonas europaea- Nitrosoccus mobilis cluster and sublineage | of Nitrospira genus are dominant ammonia
and nitrite oxidizers in this process respectively. However there were no clones related to nitrifying bacteria in clone
library of the industrial system which suggested low abundance of nitrifying bacteria in this system. Further Real-Time
PCR with Tagqman probe revealed that 16S rDNA copy number of Nitrospira in aerobic reactor of the lab-scale system was
3.4 x 10°/pug DNA of biofilm which is 300 times higher than that in the industrial system. The absence of Nitrosomonas
and Nitrospira in the industrial system leads to poor performance of nitrification. Building up of a high population level of
Nitrosomonas and Nitrospira in aerobic reactor is the key to improve efficiency of nitrification of the industrial system.

Keywords coking wastewater 16S rDNA clone library real-time PCR with Tagman probe ammonia oxidizing

bacteria nitrite oxidizing bacteria
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