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Fig.1 The sites of samples collected in the East Lake, Wuhan.
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®1 REIFESH

Table 1 Environmental parameters at the sampling sites.
Station r s o ¢(TN)/ ¢(NH, -N)/ ¢(NO; —N)/ ¢(NO; —N)/ eNH; /NO; /
(mg/L) (mg/L) (mg/L) (mg/L) ratio
G7 29 +0. 11 7.38 £0.05 3.18 £0. 15 0.34 0. 057 0.265 £0.070 0. 0029 1.283
TL 28.5 0. 14 7.45 +0.04 2.44 +£0.02 0.24 +0.034 0.117 £0.015 0. 0035 2.051
T 28 +0.13 7.45 +0. 06 2.14 +£0.08 0.07 +0. 008 0. 119 £0. 006 0. 0035 0.588
M 29 +0. 15 7.28 +0. 04 21.79 £0.27 1.26 +0. 082 0.13 +0.012 0. 0044 9.69

G7, Guozheng lake; TL, Tangling lake; T, Tuan lake; M, Miao lake.
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Fig.2 Dendrogram of representatives from the four nirS clone libraries of East Lake, Wuhan generated by

using UPGMA method.
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Table 2 Biodiversity and predicted richness of the sedimentary bacterial NirS sequences recovered

from the four sampling sites in the East Lake, Wuhan

Station No. of clones No. of OTUs" Simpson(1/D) Shannon-Weiner ( H) Chaol ACE Jackknife
G7 32 21 29.18 2.90 £0.28 56.0 49.5 70. 4
TL 33 21 26.71 2.89 +0.16 34.0 39.7 34.2
T 42 28 43.05 3.21 £0.24 56.5 57.6 60. 4
M 35 23 31.32 2.99 £0.26 38.0 47.7 38.3

* OTUs of the NirS were determined as the amino acid sequence similarity of 95% .
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Fig.3

representatives of each OUT that was determined at 5% cut off. Bootstrap values above 50% for 500 replicates are shown at branch points.
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Neighbor-joining tree based on retrieved nirS sequences from GenBank and translated nirS sequences ( ca. 290 residues) of the

The

sequence of Paracoccus denitrificans was used as an outgroup. Abbreviations: G7, Guozheng lake; TL, Tangling lake; T, Tuan lake; M, Miao lake.
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Phylogeny diversity of the nitrite reductase gene ( nirS) in
the sediments of the eutrophic East Lake, Wuhan

Zhanbing Cheng, Jiangke Yang™ , He Li, Bing Zhu, Xiangjun Chen, Yunjun Yan”
Key Laboratory of Molecular Bio-physics, Ministry of Education; College of Life Science and Technology, Huazhong
University of Science and Technology, Wuhan 430074, China

Abstract: [ Objective ] The study aims to investigate the phylogeny diversity of the denitrification bacteria communities in
the sediments of the eutrophic East Lake, Wuhan based on nitrite reductase gene (nirS) restriction fragment length
polymorphism ( RFLP) method and sequencing analysis, and to analyse community variation according to the environment
parameters. [ Methods] We collected the sediment samples from the four typical sub-lake of East Lake in Wuhan,
Guozheng Lake, Tangling Lake, Tuan Lake and Miao Lake, and measured the environmental parameters appropriately.
After extracted the genomic DNA from the sediment, four nirS gene clone libraries were successfully constructed. The
operation taxonomy units ( OTUs) were determined by RFLP method and the representative fragment of every OTU was
sequenced. The diversity, richness and evenness statistics of the NirS-like communities were calculated by using DOTUR
software. Neighbour-joining phylogenetic tree was constructed basing on the amino acid sequences of NirS from the East
Lake sediments and reference sequences retrieved from the GenBank database. The relationship between tested NirS
communities and the references from different environments was also discussed. [ Results ] Environmental parameters
showed that Miao Lake sediment contains the highest amount of total nitrogen (TN) and NH,” - N, while the Tuan Lake
sediments contains the lowest amount. Among the four sub-lakes, Tuan Lake harbours the highest diversity and richness of
NirS-like denitrifiers, while the denitrifiers in Miao Lake was the lowest. Phylogenic analyses suggested that sedimentary
NirS-like denitrifiers in the East Lake could be distributed into three groups, Group I to IIl. Group I accounts for 67. 7%
of all tested communities. Eighty-one percent of sequences from Guozheng Lake were clustered into Group I, while 67. 7%
of sequences from Miao Lake were clustered into Group II. Comparative analysis of communities from East Lake and
artificial wetland found there are phylogenetically related. [ Conclusion] There are diverse and abundant NirS-like
denitrifiers inhabited in the sediments of East Lake, Wuhan. The diversity indices and spatial distribution of these
communities are affected by the content of TN, NH,” and NO, nutrients in the sediments.

Keywords: nirS gene, denitrification bacteria, eutrophic lake, restriction fragment length polymorphism ( RFLP),

phylogeny
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