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Abstract

Heavy metal contaminated soils have become an extreme environment for the
development and evolution of complex microbial communities. This study aims to investigate the
diversity and heavy metal resistance of bacteria in zinc-mine areas. Bacterial diversity was studied
using culture-dependent and culture-independent approaches. In the research experiment, 9 soil
samples and 3 water samples were collected from different areas in zinc-mine. The pH of the
samples is between 7.5-8.3. Bacterial colonies were count on trypticase soil agar (TSA) with 0.5
mM ZnSO, and without ZnSO,. In total 396 isolates were collected based on macroscopic study.
The isolates were characterized their morphology using Gram’s stain and 167 selected isolates will
be used for the test of heavy metal tolerance. Interestingly, the results showed isolates resisted to
high heavy metal concentrations of 77 mM ZnSO,, 11 mM CdSO,, 3 mM CuSO, and 4 mM HgCl,.
The highly Cd2+ resistant isolate was closely related to Klebsiella and Enterobacter with 99% and
98% nucleotide identity of 16S rRNA gene, respectively. Many isolates exhibited high resistance to
Zn2+ and most of them were closely related to Ralstonia with more than 98% nucleotide identity. To
study the bacterial diversity and community structure, the natural mining soil sample S2 which
showed high bacterial number and diversity of isolated bacteria was selected. Terminal-restriction
fragment length polymorphism (T-RFLP) and clonal analyses of 16S rRNA gene revealed diverse
bacteria in the soil community. Based on 98% sequence identical, the 16S rRNA gene sequences
were assigned into groups: Ralstonia (dominant genus with >85% of total sequences),
Pseudomonas, Sphingomonas, Bacterium TG161 and Streptomyces. This study suggested that,
Ralstonia would be majority in this zinc mine soil and the isolated bacteria may have the potential
for heavy metal bioremediation. The results supplied new knowledge and potential bacterial

materials for bioremediation of heavy metals in future.
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