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Figure 1. Geographical position of study plots.
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Figure 2. DGGE fingerprint of four sites in land-water transition zone.
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Figure 3. DGGE types distribution and intensity image.
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Figure 4. Heatmap (A) and UPGMA (B) analysis of four sites in
land-water transition zone. Samples are labeled by their site. Each
sample has three repetitions. The heatmap plot (A) depicts the
relative percentage of each bacterial family (variables clustering on
the X-axis) within each sample (Y-axis clustering) , and clustered
the matrix heatmap by similar color patterns grouped. The relative
values for bacterial family are depicted by color intensity. Samples in
UPGMA analysis (B) are grouped into clusters according to the

similarity coefficient indicated in the upper of the figure.
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bacterium AL P &, N 94% ; %4 C 1 G &
Uncultured epsilon proteobacterium, 28 Jy — %, ALY
55 98% , 34 J& e-Proteobacteria; 2577 K 43 2 Hi 7
ANH ., 47 LA N 4 J& Acidobacteria fll B—
Proteobacteria.
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Table 1. The values of diversity index for bacterial community of different sites in land-water transition zone
Sites Shannon-Wiener index (H) Evenness index ( E) Richness index (S) Simpson index (DS)
S4 3.3049 £0.0072 1. 0426 +0. 0027 10 +0. 0000 0.8974 +0.0011
S2 3.1694 +£0. 0002 0.9999 +0. 0000 9 £0. 0000 0. 8888 = 0. 0000
S3 2.9945 £0.0010 0.9981 +0. 0003 8 +0. 0000 0. 8740 = 0. 0002
S4 2.2509 +£0.0163 0.9694 +0. 007 5 £0. 0000 0.7789 +0. 0050
% 2. DGGE £ % #9 16S rRNA X & B9 5 51l bb 3 45 R
Table 2. Analysis of 16S rRNA gene of DGGE bands
Sequence Abundance
Band number Closest relative and its accession number Classification information
similarity/ % /%
A Pseudomonas aeruginosa 1DQ103761. 1 100
B Pseudomonas resinovorans |HQ198585. 1 98 y-Proteobacteria 18.2
D Uncultured gamma proteobacterium | DQ837265. 1 94
C Uncultured epsilon proteobacterium | KF583375. 1 98
E Sulfuricurvum kujiense | CP002355. 1 98 g-Proteobacteria 27.3
G Uncultured Sulfurimonas sp. 1KC545712. 1 98
F Uncultured Desulfotignum sp. 1HQ332437. 1 95 .
i P teric 18.2
M Uncultured sulfatereducing bacterium | EU047541. 1 97 8-Proteobacteria 8
I Sphingopyxis sp. |AB235163. 1 99 .
—Proteobacte 18.2
] Sphingobium sp. 1 KF544948. 1 99 atroteobacteria 8
N Thiobacillus denitrificans sp. 1EU546130. 1 99 B-Proteobacteria 9.1
L Uncultured Acidobacteria bacterium | FJ517083. 1 100 Acidobacteria 7.1
H Uncultured Cytophaga sp. 1KC597205. 1 94 Bacteroidetes 14.3
K Uncultured bacterium. 1JF426277. 1 96 Unclassified bacteria 9.1
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—— Thiobacillus denitrificans (EU546130.1)

71| A I(KF726862.1)
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A J(KF726863.1)

v-Proteobacteria

a-Proteobacteria

721 Sphingobium sp. (KF544948.1)
— Uncultured Acidobacteria bacterium (FI1517083.1)

A F(KF726859.1)
A M(KF726866.1)

100 | Uncultured Desulfotignum sp. (HQ332437.1)
Uncultured sulfate-reducing bacterium (EU047541.1)

A H(KF726861.1)
Uncultured Bacteroidetes bacterium (HQ332431.1)
Uncultured Cytophaga sp. (GQ183176.1)

91 L_ A C(KF726856.1)
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A N(KF726867.1) _] p-Proteobacteria
A K(KF726864.1) ] Unclassified bacteria

E 5. DGGE fi# &%
Figure 5. Phylogenetic tree of the dominant DGGE bands. “A-K”

B &R et bt

represents different band. Numbers in parentheses represent the sequences’

Sulfuricurvum kujiense (CP002355.1)
L (KF726865. 1) ] Acidobacteria

83
2

S-Proteobacteria

Bacteroidetes
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accession number in GenBank. The number at each branch points is the percentage supported by bootstrap. Bar, 5% sequence divergence.
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Table 3. Physical and Chemical Properties of four sampling sites

Physico—chemical properties S4 S=2 S3 S4
organic carbon (g/kg) 11.82 7.99 3.73 12.93
total nitrogen (g/kg) 1.07 0. 69 0.32 1.33
total phosphorus (g/kg) 9.11 7.11 13. 65 20. 46
total water soluble salt 0.78 0.57 0. 47 0. 66
pH 8.04 8.61 9.25 8.69
NH, * N 3.39 1.95 0.91 1.34
K~ 0.15 0.15 0.21 0.15
Na* 8.33 7.25 18.57 26.72
Ca* 1.36 0.32 0.21 111
Mg’ * 3.03 1.3 1.55 0.82
Cl~- 5.5 5.97 15.1 14.5
S0,2° 7.49 3.8 4.75 7.32
C0,%"~ 0 0.08 0.5 0.08
HCO; _ 0.56 0. 67 1.09 0.96

=4
52

h T AR A B DR T R A W B A R 1 s
K H Canoco B Xof 7K Bl 3o Y88 417 4% FF 557 41 B BE 7% 4
R 20 8 1) 22 S VR BEAT T LY XS B 4y By . CCA 43 #t
e BT ON P 2 S N SR A B0 1 S B AR (E AT
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Bacterial diversity in littoral wetland of Wuliangsuhai lake

Ruifang Du'"?, Jingyu Li"**7°, Ji Zhao®

' College of Life Sciences;” College of Environment & Resources;’ Inner Mongolia Key Laboratory of Environmental
Pollution Control & Waste Resource Reuse, Inner Mongolia University, Hohhot 010021, Inner Mongolia Autonomous
Region, China

* College of Biological Science & Engineering, Beifang University of Nationality; ° Key Laboratory of Fermentation,
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Abstract: [Objective] The aim of this study was to analyze the bacterial diversity of land-water transition zone in littoral
wetland of Wuliangsuhai Lake, and to study the effect of eutrophic substrate on the bacterial composition. [Methods]
The denaturing gradient gel electrophoresis (DGGE) with PCR-amplified 16S rDNA fragments was used to determine
bacterial diversity, and the ordination technique of canonical correspondence analysis (CCA) was used to evaluate its
effects on bacterial community composition. [Results] DGGE result shows that the microbial quantity decreased gradually
from eutrophic lake sediment to desert soil. Diversity index analysis shows that the Shannon-Wiener index (H) , Evenness
index (E), richness index (S) and Simpson index (D) decreased gradually from water to land (eutrophic lake
sediment > swamp sediment > saline soil > desert soil). Based on the sequencing results, there are 3 phyla in 4
samples, including Proteobacteria (78.6% ), Acidobacteria (7.1% ), Bacteroidetes (14.3% ), Proteobacteria
(52.6% ) were dominant species, in which the Epsilon proteobacteria were predominant subgroup. The results of CCA
suggest that that NH4 + N, total nitrogen, organic carbon, total soluble salt, Cl~ and K + have most significant
influenced the distribution of bands related species. [Conclusion] The bacterial community structure of transition zone in
Wuliangsuhai wetland differed significantly, and eutrophic relative factors had a strong impact on the bacterial community
structure. This work presented a certain reference for the preliminary understanding of the bacterial composition and
diversity and provided a scientific foundation for the research of spatial heterogeneity in this transition zone.

Keywords: Wuliangsuhai wetland, eutrophic lake, denaturing gradient gel electrophoresis (DGGE) , bacterial diversity,

community structure
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