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An investigation into microbial function groups of acid mine drainage
in the Shizishan suifide mine, Tongling, Anhui Province

SUN Qing', XING Hui', HE Bin', LI Xue-ying', LU Xian-cai’, LU Jian-jun’® and WANG Rui-yong'
(1. School of Life Sciences, Nanjing University, Nanjing 210093, China; 2. School of Earth Sciences and Engineering,
Nanjing University, Nanjing 210093, China)

Abstract: Seven bacteria strains were isolated from the samples of an acid mine drainage stream in the Shizishan sulfide mine,
Tongling, by using the overlay technique with four selective media of YE, Feo, FeSo and FeTo. The 16S rRNA gene sequences were
amplified from total DNA of bacteria strains and were then sequenced and analyzed. The phylogenetic tree analysis with 16S rRNA
gene sequences of isolated bacteria strains was carried out. The results show that every isolated bacteria strain can be divided into three
microbial communities, namely heterotrophic acidophiles, autotrophic acidophiles and moderately acidophilic iron-oxidizing bacteria.
The function of heterotrophic acidophiles lies in the dissimilatory ferric iron reduction and the creation of an oligotrophic environment.
Autotrophic acidophiles can oxidize iron and sulfur elements in acid mine drainage, being producers of the acid mine drainage ecological
system. Moderately acidophilic iron-oxidizing bacteria can oxidize ferrous iron and generate some insoluble minerals to realize the
dynamic balance of iron element between the acid mine drainage and the sediments.
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Fig. 1 Distribution of acid mine drainage sampling points
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Table 1 Geochemical analyses of pH conductivity heavy metal elements and anions in acid mine drainage samples
pH mSm ! Cl° SO7 PO; As Fe Mo Cr cd Cu Pb
AMD1 2.93 11.83 23.0 9 859 0.11 6.72 139.70 5.64 0.10 2.20 60.92 3.08
AMD2 2.86 12.00 28.70 9 815 0.10 6.04 77.37 6.40 0.15 2.77 48.91 4.15
AMD3 2.83 12.03 41.9 9972 0.09 6.33 90. 27 5.58 0.11 2.20 51.69 3.31
AMD4 2.83 12.03 77.7 9 668 0.08 6.09 44.04 6.55 0.21 3.41 21.68 4.86
AMDS 2.81 12.13 34.2 9463 0.07 6.07 37.75 5.92 0.14 2.60 48.20 3.67
AMD6 3.33 10.93 27.0 9255 0.06 5.23 15.99 6.00 0.25 3.15 17.58 5.05
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Fig. 2 Biomass of microorganisms in acid mine drainage
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Table 2

Colony and morphological characteristics of isolated strains

NJU-AMD1 FeTo
NJU-AMD2 FeTo
NJU-AMD3 FeSo
NJU-AMD4 FeTo
NJU-AMDS Feo
NJU-AMD9 YE
NJU-AMDI11 YE

AMD4 NJU-AMDS NJU-AMD9 NJU-AMDI1 7

Acidocella facilis D30774.1 1995  Acido-

Kishimoto et al .

2 cella sp. 1S10 AF531477.1 99% NJU-AMD4
2.4 16S rRNA Sediminibacterium ginsengisoli EF067860.1 Lee et al.
7 16S rRNA 2007  Sediminibacterium salmoneum EF407879.1 Ou and
NJU-AMDI NJU-AMDI1  Acidiphilium sp. YA-4 GenBank ~ Yuan 2008 93 %
AM176778.1  Acidiphilium sp. NO-14 AF376023. 1 92% 97% Sedimini-
99% NJU-AMD2 Acidisphaera rubri- bacterium
faciens D86512. 1 Hiraishi et a/. 2000
98% NJU-AMD3 Acidithiobacillus sp. YP-5 EU084708.1 2.5
Ni et al. 2008 A. thiooxidans Strain AUU DQ834372. 1 16S rRNA
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Fig. 3 Phylogenetic tree based on the 16S rRNA gene sequences of isolated strains from acid mine drainage
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