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Perchlorate (ClOy) is an emerging pollutant detected in surface water, soil, and groundwater. Prev1ous
studies provided experimental evidence of autotrophic CIOy removal with elemental sulfur (S°) par-
ticles and activated sludge, which are inexpensive and easily available, respectively. In addition, ClOy
removal efficiency was shown to increase when an enrichment culture was used as an inoculum in-
stead of activated sludge. PCR-DGGE was employed in the present study to investigate the microbial
community in the enrichment culture that removed ClO; autotrophically. Microorganisms in the en-
richment culture showed 99.71% or more ClOs removal efficiency after a 7-day incubation when the
initial concentration was approximately 120 mg ClOs /1. Genomic DNA was isolated from the en-
riched culture and its inoculum (activated sludge), and used for PCR-DGGE analysis of 165 rRNA
genes. Microbial compositions of the enrichment culture and the activated sludge were different, as
determined by their different DGGE profiles. The difference in DGGE banding patterns suggests that
environmental conditions of the enrichment culture caused a change in the microbial community com-
position of the inoculated activated sludge. Dominant DGGE bands in the enrichment culture sample
were affiliated with the classes [-Proteobacteria, Bacteroidetes, and Spirochaetes. Further investigation is
warranted to reveal the metabolic roles of the dominant populations in the ClO; degradation process,

along with their isolation.
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G-3’; 518R, 5'-ATTACCGCGGCTGCTGG-3'.
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Fig. 2. DGGE profile of 165 rRNA gene fragments. The frag-
ments were PCR-amplified from the total DNA ex-
tracted from activated sludge (lane 1) used as inoculums
and from biofilm (lane 2) formed on sulfur particles tak-
en from the enrichment culture. Arrows indicate DNA
bands that were excised and analyzed for nucleotide
sequences.
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Table 1. Characteristics of 16S rRNA gene fragments obtained from DGGE gel
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Fig. 3. Phylogenetic relationship of the 165 rRNA genes detected by DGGE and closely related nucleotide sequences from GenBank.
Neighbor-joining algorithm was used to construct the phylogenetic tree. The 165 rRNA gene of Methanobacterium formicicum
was used as outgroup. Numbers at the nodes are bootstrap values obtained from 1,000 replicates. Scale bar indicates 50
inferred nucleotide substitutions per 1,000 nucleotides. Nucleotide sequence accession numbers are shown in parentheses.
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