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Isolation, Identification and Oxidizing Characterization of an Iron-Sulfur

Oxidizing Bacterium LYO01 from Acid Mine Drainage

LIU Yu-jiao, YANG Xin-ping, WANG Shi-mei, LIANG Yin

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: An acidophilic iron-sulfur oxidizing bacterium LYOl was isolated from acid mine drainage of coal in Guizhou Province,
China. Strain LYO1 was identified as Acidithiobacillus ferrooxidans by morphological and physiological characteristics, and phylogenetic
analysis of its 16S rRNA gene sequence. Strain LYO1 was able to grow using ferrous ion (Fe?* ), elemental sulfur (S°) and pyrite as
sole energy source, respectively, but significant differences in oxidation efficiency and bacterial growth were observed when different
energy source was used. When strain LYO1 was cultured in 9K medium with 44.2 g-L~"' FeSO, -7H,0 as the substrate, the oxidation
efficiency of Fe’* was 100% in 30 h and the cell number of strain LYO1 reached to 4.2 x 107 cell-mL~". When LYOI was cultured in
9K medium with 10 g-L™" S° as the substrate, 6.7% S oxidation efficiency, 2001 mg-L~' SO~ concentration and 8.9 x
107 cell-mL ™" cell number were observed in 21 d respectively. When LYOI was cultured with 30 g-L ™" pyrite as the substrate, the
oxidation efficiency of pyrite, SO}~ concentration and cell number reached 10% , 4 443 mg-1.~" and 3. 4 x 10° cell-mL ™" respectively
in 20 d. The effects of different heavy metals (Ni** | Pb>* ) on oxidation activity of strain LYO1 cultured with pyrite were investigated.
Results showed that the oxidation activity of strain LYO1 was inhibited to a certain extent with the addition of Ni** at 10-100 mg-L ™'
to the medium, but the addition of 10-100 mg-L~" Pb** had no effect on LYO1 activity.
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Fig. 1 Morphology of strain LYO1 and TEM image
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Fig. 2 Phylogenetic tree based on the 16S rRNA sequence

of strain LYOI and the sequences of related species
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Fig. 3 Growth characteristics of strain LYOI in culture medium with FeSO, as the substrate
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