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Table 1 Information of 16S rDNA clone library constructed from indole acclimated denitrifying bioreactor
Type of OTU Number of Accession number of Similarity Phylogenetic position of most closest sequences
clone most closest sequence 1% family genus
OTU-DR1 2 AB021360 99.9 Alcaligenaceae Alcaligenes
OTU-DR2 25 DQ342277 100.0 Comamonadaceae Alicycliphilus
OTU-DR3 2 AB076844 99.9 Comamonadaceae Acidovorax
OTU-DR4 4 DQ211905 100.0 Alcaligenaceae Alcaligenes
OTU-DR5 1 DQ413076 99.6 Incertae sedis 5 Thiobacter
OTU-DR6 1 AY570581 97.6 unclassified_Clostridia Unidentified
OTU-DR7 2 AY 921756 99.3 unclassified_Burkholderiales Unidentified
OTU-DR8 1 AB109439 99.6 Anaerolinaeceea Anaerolinea
OTU-DR9 6 DQ232423 99.9 Rhodocyclaceae Thauera
OTU-DR10 1 DQ337593 97.1 Alcaligenaceae Alcaligenes
OTU-DR11 2 AY548757 98.5 Rhodocyclaceae Thauera
OTU-DR12 3 DQ211905 97.0 Alcaligenaceae Alcaligenes
OTU-DR13 1 AJ306795 92.9 Anaerolinaeceea Anaerolinea
OTU-DR14 1 AY 439269 98.1 Microbacteriaceae Leifsonia
OTU-DR15 1 AY548775 100.0 Desulfobulbaceae Desulfobulbus
OTU-DR16 1 AJ316024 95.5 Syntrophaceae Desulfomonile
OTU-DR17 2 DQ069214 99.9 Desulfomicrobiaceae Desulfomicrobium
OTU-DR18 3 AB195875 99.7 Porphyromonadaceae Dysgonomonas
OTU-DR19 2 DQ129396 99.7 Clostridiaceae Clostridium
OTU-DR20 1 AJ863372 94.0 Rhizobiaceae Rhizobium
OTU-DR21 1 AF395430 99.5 Eubacteriaceae Anaerovorax
OTU-DR22 5 AY661464 99.5 Brucellaceae Ochrobactrum
OTU-DR23 2 AY513503 99.3 Bradyrhizobiaceae Afipia
OTU-DR24 1 AJB63372 99.9 Bradyrhizobiaceae Shinella
OTU-DR25 1 AY570581 90.6 Unidentified bacteria Unidentified
OTU-DR26 1 AF418954 89.4 Unidentified bacteria Unidentified
OTU-DR27 1 AB074595 95.7 Rhizobiaceae Rhizobium
OTU-DR28 2 AF508094 99.6 Rhizobiaceae Rhizobium
OTU-DR29 1 AF332709 96.3 Clostridiaceae Unidentified
OTU-DR30 1 AY 928661 98.6 Desulfovibrionaceae Desulfovibrio
OTU-DR31 1 AF508094 97.7 Rhizobiaceae Rhizobium
OTU-DR32 1 AB127972 99.7 Rhodobacteraceae Pannonibacter
OTU-DR33 1 Y11584 99.2 Phyllobacteriaceae Mesorhizobium
OTU-DR34 1 DQ337018 99.7 Flavobacteriaceae Cloacibacterium
OTU-DR35 1 AY921846 97.6 Rhizobiales Unidentified
OTU-DR36 1 AY513503 94.7 Rhizobiaceae Rhizobium
OTU-DR37 1 AJ224610 99.7 Bradyrhizobiaceae Bosea
OTU-DR38 1 AB021355 99.7 Comamonadaceae Comamonas
OTU-DR39 1 AB245395 98.4 Nocardioidaceae Aeromicrobiu
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M8 bL AR
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Fig. 1 Comparison of microbial community structure of quinoline
and indole acclimated denitrifying bioreactors. A:community structure
of quinoline acclimated denitrifying bioreactor;B:community structure
of indole acclimated denitrifying bioreactor. (A) Tha: Thauera, Ste:
Sterolibacterium, Dec: Dechloromonas, Pro: Propionivibrio, uRh: un-
classified_Rhodocyclaceae, In5: Incertae sedis 5. (B) Bra: Bradyrhizo-
biaceae, Rhi: Rhizobiaceae, Bru: Brucellaceae, Oal: otherAlphaproteo-
bacteria, Alc: Alcaligenaceae, Com: Comamonadaceae, In5: Incertae-
sedis5, Rho: Rhodocyclaceae, Del: Deltaproteobacteria, Ana: An-
aerolinaeceea, Act: Actinobacteria, Clo: Clostridiaceae, Bac: Bacter-
oidetes.
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Comparison of microbial community structure of quinoline and
indole acclimated denitrifying bioreactor

Xuan Hong, Binbin Liu, Xiaojun Zhang’, Liping Zhao

(Key Laboratory of Microbial Metabolism, Ministry of Education, School of Life Science and Biotechnology,
Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: [Objective] We compared the microbial communities of two denitrifying bioreactors acclimated by quinoline and indole
under identical condition. [Methods] We acclimated two reactors by using the same seeding sludge and acclimating conditions.
When both reactors reached steady stage with a high pollutant removal capacity after 6 weeks adaptation, we constructed the 16S
rDNA clone libraries to analyze the structure of microbial communities of those 2 bioreactors. [Results] Despite the same seeding
sludge and identical acclimating condition, molecular ecological analysis showed distinctly different communities of two reactors.
All operational taxonomic units (OTUs) of 16S rDNA clone library of quinoline acclimated bioreactor were affiliated to Betapro-
teobacteria, whereas in library of indole acclimated bioreactor, the percentage of Betaproteobacteria was only 56.3%. Results
showed that microbial diversity in indole acclimated community was higher. Clones (73%) in quinoline acclimated community
were Thauera related OTUs from the Rhodocyclaceae family. But OTUs from the families of Comamonadaceae, Alcaligenaceae
and Rhodocyclaceae were dominant OTUs in indole acclimated community. The most dominant OTU from Comamonadaceae was
28.7 in clone library. [Conclusion] The type of pollutants in the wastewater had a strong effect on the selection of population in
microbial community. Our study was the first report comparing the microbial structure of two effective denitrifying communities
which could efficiently degrade quinoline and indole.
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