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mix ( Shanghai Biocolour BioScience &

FH DNA Engine Opticon 2 system ( MJ Research) #f47
PRI . LA O.5°C/s (B i 60°C ] 95°C T
SE IR T IR AR it 2
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Fig. 1  Quinoline removal efficiency in bioreactor.
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Fig.2 The copy numbers of berA and oxo0 gene in bioreactor.
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Fig.3  Neighbor-Joining tree shows the phylogenetic relationships among bcrA gene sequences of bacteria in bioreactor and their closely related

sequences from GenBank. Scale bar indicates evolutionary distance.
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Fig.4 Neighbor-Joining tree shows the phylogenetic relationships among ox00 gene sequences of bacteria in bioreactor and their closely related

sequences from GenBank. Scale bar indicates evolutionary distance.
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Diversity and quantification analysis of functional genes in
a lab scale denitrifying quinoline-degrading bioreactor

Xi Xia'?, Xiaojun Zhang'*, Huyuan Feng’, Liping Zhao'

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

(* School of Life Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: [ Objective] In order to study the diversity and distribution of Benzoyl coenzyme A reductase ( berA) and
oxygenase components of 1H-2-oxoquinoline 8-monooxygenase ( 0ox00 ) gene in a lab scale denitrifying bioreactors for
treating quinoline-containing wastewater. [ Methods] Genomic microbial DNA was extracted from the biofilm samples of
bioreactor. Based on the known oxoO genes sequences in GenBank, we designed primers for oxo0 gene amplification.
Using our designed oxo0 gene primers and a pair of degenerate primers of bcrA gene obtained from literature, we amplified
the DNA samples. And the amplicons were used for constructing clone libraries of 0x00 and bcrA gene. We also performed
quantification analysis of these two genes in bioreactor by using Real-time qPCR method. [ Results ] The quantification
analysis showed gradual increase of the berA gene abundance and reduction of the 0ox00 gene abundance along with time.
The clone library analysis of these two genes indicated that most clones in berA gene clone library having more than 97%
sequence similarities to the known bcrA gene of Thauera bacteria and others only having 74% ~86% sequence similarities
to berA gene sequences. Whereas, only a few clones in the 0x00 gene clone library have 99% sequence similarities to that
gene of Pseudomonas putida. But the sequences of most clones only distantly related with known ox00 genes.
[ Conclusions ] This study showed a high berA and 0x00 gene diversity, with some new gene sequences, in the lab scale
denitrifying bioreactors. The abundance of berA and 0x00 gene changed remarkably during the running of bioreactor, and
closely related with the performance of bioreactor. Therefore, bcrA and o0x00 genes have potential to be used as molecule
markers to monitor the process of treating quinoline containing wastewater.

Keywords: quinoline; bcrA gene; oxoO gene; quantification; diversity analysis
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