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Analysis of Microbial Community during the Anaerobic Dechlorination of PCE/TCE by DGGE. Kim,
Byung-Hyuk'*, Dae-Hyun Cho', Youlboong Sung®, Chi-Youg Ahn', Byung-Dae Yoon?, Sung-Cheol
Koh*, Hee-Mock Oh', and Hee-Sik Kim'*. 'Environmental Biotechnology Research Center, KRIBB Daejeon
305-806, Korea, “Bioindustrial Process Center, Jeonbuk Branch Institute, KRIBB, Jeongeup 580-185, Korea, 3Env.
& Energy Research Center, RIST, Gwangyang 545-090, Korea, *Department of Environmental Engineering, Korea
Maritime University, Busan 606-791, Korea — This study investigated the effect of PCE and TCE as electron
acceptors on the bacterial composition of dechlorinating communities. The enrichment cultures reductively
dechlorinating PCE and TCE were developed from three environment samples using acetate as electron donor.
The cultures were prepared by sequential enrichment, which was seeded with sediment and dredged soil.
Denatured gradient gel electrophresis (DGGE) of 16S rRNA gene fragment was used to compare the micro-
bial communities of these three enrichment cultures. After incubation for 4 weeks, the removal efficiencies of
PCE and TCE were highest from Yeocheon site (87.37% and 84.46%, respectively). PCE and TCE as electron
acceptors affected the bacterial diversity and community profiles in the enrichment cultures. DGGE analysis
showed that the dominant bacteria in PCE and TCE enrichment were belonged to Clostridium sp., Desulfoto-

maculum sp., and uncultured bacteria.
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Fig. 1. PCE/TCE dechlorination efficiency in anaerobic batch
test. Sampling site; G (A tideland, Gwangyang), H (A sediment,
Hanam river), Y (Soil, Yeocheon).
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Fig. 2. DGGE patterns of 16S rRNA gene fragments of soil and
enrichment culture with different electron acceptors. S; soil, P;
PCE enrichment, T; TCE enrichment. Sampling site; G (A tide-
land, Gwangyang), H (A sediment, Hanam river), Y (Soil, Yeo-
cheon).
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tern W.o] 3 glo}h. H-TCE A& F3}uj kel 319 (Sedi-
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Table 1. Sequence similarity between DGGE bands and those of the closest relative in the GenBank database.

Band Accesion Speci Simi- Band Accesion Sneci Simi-
No. No. pecies larity No. No. pecies larity
1 AJ229210 Unidentified eubacteriumfrom anoxic bulk soil 16S rRNA 98% 33 DQ113713 Uncultured bacterium clone 15-47 16S rRNA 95%
2 AM159271 Uncultured Clostridiaceaebacterium 16S rRNA 90% 34 AY330127 Uncultured Clostridium sp. clone AC039 16S rRNA 92%
3 AJ229206 Unidentified eubacterium 94% 35 ABI186360 Clostridium sp. EBR-02E-0046 gene for 16S rRNA 93%
4 DQ530152 Achromobactersp. RISS 16S rRNA 99% 36 U27710  Clostridium-like species 16S rRNA 92%
5 AY607123 Uncultured Clostridia bacterium clone X3Ba26 98% 37 YI11572  Desulfotomaculum ruminis16S rRNAgene 100%
6 AF443595 Clostridium sp. ArC6 16S ribosomal RNA 96% 38 X77848  Clostridium hastiformel6S rRNA gene 97%
9 X80833  Tissierellapracacutal 6S rRNA 99% 39 AY221992 Sedimentibactersp. BRS2 16S rRNA 87%
10 DQ326077 Uncultured bacterium clone BA93 16S rRNA 88% 40 L11305  Clostridium hydroxybenzoicumsmall subunit 16S rRNA  96%
11 DQI141596 Uncultured Alkaliphilussp. 16S rRNA 95% 41 AYS571338 Sedimentibacterhongkongensisstrain KI 16S rRNA 98%
12 DQ191815 Uncultured Clostridiaceaebacterium clone 90% 42 DQ326077 Uncultured bacterium clone BA93 16S 97%
13 AY540845 Uncultured bacterium clone dr36g 97% 43 AY548788 Oxobactersp. PPf50E4 16S rRNA 95%
14 AY540843 Uncultured bacterium clone dr74g 94% 44 AB218338 Uncultured Clostridiaceaebacterium gene for 16S tRNA ~ 95%
15 AB232817 Uncultured bacterium 92% 45 DQI117470 Desulfosporosinusyoungiistrain JW/YJL-B18 16S rRNA  99%
16 AY745868 Exiguobacteriumsp. JL-30 16S rRNA 93% 46 U27711  Clostridium-like species 16S rRNA 100%
17 DQ530152 Achromobactersp. RIS5 16S rRNA 94% 47 AY961415 Desulfotomaculumcarboxydivorans CO-1-SRB 16S rRNA  96%
19 ABI86360 Clostridium sp. EBR-02E-0046 16S rRNA 94% 49 CT574058 Uncultured bacterium partial 16S rRNA 97%
20 AY221992 Sedimentibactersp. BRS2 16S rRNA 93% 50 CT574058 Uncultured bacterium partial 16S rRNA 94%
22 AY607123 Uncultured Clostridia bacterium clone X3Ba26 94% 51 CT574058 Uncultured bacterium partial 16S rRNA 95%
28 X98407  D.aeronauticuml6S rRNA gene 97% 52 AY588963 Uncultured bacterium clone DE2.5 16S rRNA 92%
29 AY742958 Desulfotomaculumnigrificans16S rRNA 94% 53 X76161  Clostridium aminobutyricum16S rRNA 96%
30 DQ069229 Uncultured Anaerobrancasp. clone SRB2 16S rRNA 96% 54 AY245479 Uncultured bacterium ML17 _DSV3 16S rRNA 95%
31 AY766467 Sedimentibactersp. D7 16S rRNA 100% 55 U27711  Clostridium-like species 16S ribosomal RNA 100%
32 DQI117469 Gracilibacterthermotoleransstrain JW/YJLS] 86%
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