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Abstract

Anaerobic ammonium oxidation with nitrite to N:(anammox) is a recently discovered
microbial reaction with interesting potential for nitrogen removal from wastewater. Here
we investigated the microbial community structure in the sequencing batch reactor(SBR)
with an anammox activity. The SBR was optimized for the enrichment of a very slowly
growing microbial community and showed that possibility of anaerobic ammonium
oxidation. Fluorescence in situ hybridization(FISH) analysis revealed that anaerobic
ammonium oxidizers were Candidatus Brocadia anammoxidans and Candidatus Kuenenia
stuttgartiensis. Furthermore, Nitrosomonas spp. of the B-subclass of Proteobacteria was

also present within the anaerobic SBR microorganisms.
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Fig. 1. Experimental set-up of the sequencing batch reactor(SBR)
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Table 1. 16S and 23S rRNA-targeted oligonucleotide probes

Probe Specificity Probe sequence (5'-3") % FA® (I:R(li!’
EUB338 Bacteria GCTGCCTCCCGTAGGAGT 20 225
iy, oSN SR CGTTCGYTCTGAGCCAG 0 2%

genus Nitrospira
BET42a B subclass of Proteobacteria GCCTTCCCACGTTCGTTT 35 80
NSO01225 Ammonia oxidizing Bproteobacteria CGCGATTGTATTACGTGTGA 35 30
Plad6 Candidatus Brocadia anammoxidans GACTTGCATGCCTAATCC 25 159
Kstl273  Candidatus Kuenenia stuttgartiensis TCGGCTTTATAGGTTTCGCA 25 139
NSM156 Nitrosomonas spp. TATTAGCACATCTTTCGAT 5 636
NSV443  Nitrosospira spp. CCGTGACCGTTTCGTTCCG 30 112
NIT3 Nitrobacter spp. CCTGTGCTCCATGETCCG 40 56
NSRI1156 Freshwater Nitrospira spp. CCCGTTCTCCTGGGCAGT 30 112

* Percentage formamice in the hybridization buffer.

" Millimolar concentration of sodium chloride in the washing buffer.
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Fig. 3. Fluorescent In situ hybridization for anammox cells in SBR. [A] DIC image. [B]
Simultaneous in site hybridization with CY5-labeled probe EUB 338 and CY3-labeled probe Pla
42. Cells of bacteria are shown in blue; cells of Candidatus Brocadia anammoxidans are red. [C]
Simultaneous (n situ hybridization with FITC-labeled probe Kst 1273 and CY3-labeled probe Pla
42. Cells of Candidatus Kuenenia stuttgartiensis are shown in green: cells of Candidatus Brocadia
anammoxidans are red. Bar = 100 um

[A] (B] €
Fig. 4. Simultaneous in situ hybridization of municipal wastewater treatment biofilms.
[A] CLSM projection image after hybridization with CY-5 labeled BET 42a (blue) and CY-3 labeled ALF
Ib (red). [b] and [c] FITC labeled probe NSM156 and CY-3 labeled NSR1156. Cells of Nitrosomonas spp.

are shown in green; cells of Nitrospira spp. are red. Bar = (00 um
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