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Figure 1. Abundance of each OTU in clone library.
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Table 1. Diversity indices of the nirK gene clone libraries

Clone library Restriction type OTUs Richness Shannon-Wienerindex H Evenness E Coverage index C
SN 14 9 2.83 1.92 0.477 1

SS 21 10 4.40 2.78 0.759 0.989

ZN 18 8 3.77 2.22 0.741 0.977

YA 15 10 3.51 2.36 0.753 0.982

ZN sample from center lake’ s sediments, ZS sample from center lake” s water, SN sample from vegetables’ soil in Suishi, SS sample from water near

vegetables’ soil in Suishi.
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Figure 2. Phylogenetic tree generated from nirK gene. Number in parentheses means sequence number from NCBI means 10% changes are

observed between two sequences. Number on horizontal line means evolutionary distance between sequences on the branch.
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Diversity of thaumarchaeal nitrite reductase (nirK) dike
genes in environments

Xiaoyan Huang, Jianfei Luo, Dandan Zhao, Weitie Lin’
School of Biological Science and Engineering, South China University of Technology, Guangzhou 510006, Guangdong

Province, China

Abstract: [Objective] Nitrite reductase encoded by nirK is a key enzyme to denitrification, and is found in ammonia—
oxidizing archaea (AOA) . Based on the diversity of nirK, it was good to study the functions of nitrite reductase to AOA on
denitrification. [Methods] We constructed nirK gene clone libraries based on the nirK gene PCR products of water,
sediment and soil, screened the positive clones by restriction fragment length polymorphism (RFLP) , and sequenced the
representative fragments from positive clones. [Results] RFLP analysis of the clone libraries shows that there were 10
OTUs in fresh water and sediment, 8 in vegetable soil and its nearby water. Phylogenetic analysis indicated that the amino
acid sequences of these nirK were most closely related to the Candidatus Nitrosopumilus koreensis AR1 and Nitrosopumilus
maritimus SCM1 with similarities ranging from 53% to 68% . Diversity index of clone libraries shows there were many
different types of nirK genes in all samples. Diversity and evenness index of nirK gene of water samples was higher than
soil samples whreas vegetable field samples were the richest. [Conclusion] Thaumarchaeote nirK gene had high diversity
in soil and freshwater environments which were very different from ocean sample. The nirK gene encoding nitrite reductase
might be important for thaumarchaeote denitrification.

Keywords: ammonia-oxidizing archaea, nitrite reductase, diversity, thaumarchaeote
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