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Bacterial diversity in Bole river entrance soil of Ebinur Lake
wetland, Xinjiang by 16S rRNA gene sequence analysis
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(College of Life Sciences, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract: [Objective] In order to investigate bacteria diversity and community composition in
Bole river entrance soil of the Ebinur Lake wetland National Nature Reserve, Xinjiang. [Methods]
Total DNA was directly extracted from the soil of the Ebinur Lake wetland Bole river entrance
using the culture independent method. 16S rRNA gene was amplified using bacterial primer set
Eubac27F and Eubac1492R. 16S rRNA gene clone library was constructed. Positive clones were
identified by amplified rDNA restriction analysis (ARDRA) using Msp I and Afa I, and unique
rDNA pattern clones were sequenced, analysed, and then the phylogenetic tree was constructed.
[Results] Seventy-five different clones of Macrorestriction Map was classified into 58 operational
taxonomic units (OTUs), which were associated with 8 phyla by phylogenetic analysis, including
Chloroflexi, Cyanobacteria, Proteobacteria, Firmicutes, Actinobacteria, Bacteroidetes,
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Verrucomicrob and Gemmatimonadetes. Among them, the most abundant phyla was
Proteobacteria, followed by Bacteroidetes, accounting for about 65% of the total clones.
[Conclusion] The bacterial diversity is abundant in the Ebinur Lake wetland Bole river entrance
soil, and exist a certain amount of new unknown taxon in this environment.

Keywords: Bacterial diversity, 16S rRNA gene clone library, The Ebinur Lake wetland, Amplified
rDNA restriction analysis (ARDRA)
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Table 1 The basic information of sampling sites in the Bole river entrance

Wetland type Sampling sites Longitude/Latitude Height (m) Main vegetation
B-1 44°51'42.25"N  082°41'33.21"E 186
Riverine wetlands B-2 44°51'42.59"N  082°41'27.55"E 190
B-3 44°51'46.45"N  082°41'22.20"E 192
B-4 44°51'48.39"N  082°41'17.09"E 190
B-5 44°51'49.60"N  082°41'11.10"E 188
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Table 2 The sampling physics-chemical characterization of the soil

Soil  Conductivity Soil organic matter Water content Alkali-hydrolyzable Available phosphorus Available potassium
No. (ms/cm) pH (g/kg) (%) nitrogen (mg/kg) (mg/kg) (mg/kg)
A-1 7.14 8.87 32.27 20.98 66.51 23.43 478.84
A-2 7.10 8.97 31.20 19.40 68.03 22.75 479.85
A-3 6.98 8.82 33.35 19.40 67.72 23.68 480.87
Mean 7.07 8.89 32.27 19.93 67.42 23.29 479.85
A-l A2 A3 3

Note: A-1, A-2 and A-3 are the three parallel samples of the sampling sites.
bp M1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

- e Y ey e ) ) e

1 3CEE#AR M T IEAMER 16S rRNA EE 5z b SCEFAMEERE PCR B35 45 R
Figure 1 Partial results of positive clone of bacterial 16S rRNA gene clone library from the Ebinur Lake soil
Note: M: DS™ 2000.

bp M1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24

2 LR T IRARE 16S rRNA EF 52X EH) rDNA #7148 £ Afa I BBYIER S Fa ik
Figure 2 Partial results of Afa I restriction patterns of amplified rDNA of bacterial 16S rRNA gene clone library from
the Ebinur Lake soil
Note: M: DS™ 2000.
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Figure 3 Partial results of Msp I restriction patterns of amplified rDNA of bacterial 16S rRNA gene clone library from
the Ebinur Lake soil
Note: M: DS™ 2000.
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Figure 4 Rarefaction curves generated for 16S rRNA
gene in clone library from the Ebinur Lake soil
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Figure 5 Phylogenetic tree of bacterial 16S rRNA gene clone library from the Ebinur Lake soil
GenBank 1 000

Note: Phylogenetic tree was constructed using the Neighbor-Joining method. Reference sequences were chosen from GenBank database.
Numbers at branching points refer to bootstrap values after 1 000 times calculation. Scale indicates genetic distance. Black triangles
represent clone sequences in the library.
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Table 3 Distribution of bacterial 16S rRNA gene sequences cloned from the Ebinur Lake soil

Bacterial division Number of clones (%) Number of sequence type (%) OTUs (%)
Chloroflexi 12 (10.0) 4 (5.7) 2 (3.4)
Cyanobacteria 2 (2.0) 2(2.9) 2(3.4)
Proteobacteria 40 (33.0) 26 (37.1) 24 (38.6)
Firmicutes 15 (12.0) 9 (13.0) 9(12.9)
Actinobacteria 5 (4.0) 4(5.7) 4(5.7)
Bacteroidetes 39 (32.0) 19 (27.1) 11 (15.7)
Verrucomicrob 1(1.0) 1(1.4) 1(1.7)
Gemmatimonadetes 1(1.0) 1(1.4) 1(1.7)
Unidentified 6 (5.0) 4 (5.7) 4(5.7)
Total 121 (100) 70 (100) 58 (100)
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