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Fig. 1. Anaerobic degradation of PCP and its byproducts by the
anaerobic sludge from Jangrim sewage treatment plant(A) and
the leachate from Kimhae landfill site(B).
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Fig. 2. The Ist RFLP analysis of 165 rDNA clones by Sacll+
EcoRlI restriction. The RFLP types were classified and counted(A)
according to their mobility patterns in 2% agarose gel(B). A/Hin-
dIIT marker is shown(lane M).
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Fig. 3. The 2nd RFLP analysis of the 16S rDNA clones belong-
ing to group A and B by Rsal restriction. The RFLP types were
classified(A) according to their mobility patterns in 3% agarose
gel(B). A/HindIIl marker was run on the parallel lanes(M) and ar-
rows indicate the mobility of 0.56 kb marker DNA.
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Fig. 4. The 3rd RFLP analysis of the 16S rDNA clones belong-
ing to subgroup Al and B1 by Alul restriction. The RFLP types
were classified(A) according to their mobility patterns in 3%
agarose gel(B). A/HindINl marker was run on the parallel lanes(M)
and arrows indicate the mobility of 0.56 kb marker DNA.
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Fig. 5. Phylogenetic radiograms showing the divergence of the
165 rDNA clones belonging to Ala(A) and B1d(B) groups, res-
pectively. Scale bar represents .1 substitutions per nucleotide po-
sition.
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Clostridium ultunae GAACGCT GGCGGCGTGCCT AACACATGC AAGTCGAGC GAAGAATTTATCA TGA l\GCCT TCGGGT();GAATGA:I;/:A ACT
LliiRIIIIK %:
Ala mmemms AGAATTCT CAGACATGCAAGTCGAG( GAAGTATATC]' AAGTGAAGT'ITTCGGACAGAACGAAGATATA

TCTTAGCGGCGGACGGGT GAGTAACG GTGAGCAACCT GCCCT TCACAAAGGGATAG( CTCGGGAAACTGGGATTAATACCATATAA AAC’I’TGCCIT TCG

CATG ATATTTAAGTT AAAGCGTT L\GCGGTGGAAGATGGCCT CGCGTCCCATTAGCT A(yTTGGTGAGTT AAAA’;C"’"CACCAAGGCG z\CGATG(JGTAGCCGG
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Fig. 6. Alignment of 16S rDNA sequences of the Ala-K2 clone and Clostridium ultunue. Differences between these sequences are in-

dicated by asterisks(*). PCR primer sequences are underlined.
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Thermobacteroides proteolyticus ~ ~— — ------ TAATGCATGCAAGT! CGAGCGGGCI‘ACQATCI'I CGGATTGTAGCTTAGCGGCGAA 60
A I :ZIZZZZ:!!:ZI:I:ZIZI?:*ZIZI
Bld. GAATTCTCACACATGCAAGT CGAGCGGGCTACGATCTTCGGATTGTAGCTTAGCG-CGAA

CGGGTGAGTAACACGTAGGTAATCTACCCTTGAGAGGAGGACAACCTCAGGAAACTGAGGCTAAACCTT CATACGTTCACTGGTAGGGATACTGGTGAAG 160

AAAGAGTTACCGT TGQGGTAGCTGCTGAAGGATGAGCCT GCGGCCCATCAGGTAGTTGGTGAGGTAACGGCTCACCAAGCCGAAGACGGGTAACCGGTCT 260

GAGAGGATGTCCGGTCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGCAGGGAATCTTGGT CAATGGGCGAAAGCCTGACCCAGCG 360

ACGCCGCGTGGAGGAAGAAGTCCTTCGGGGCGTAAACTCCTGGACTGGGGGACGAGT AAGGACGGTACCCCAGT AGAAAGGGACGGCTAACTACGTGCCA 460

GCAGOOGCGGTAAAACGTAGGTCCCGAGCGTTGTTCGGATTCACTGGG TG TAAAGGGCGCGTAGGTGGTTGTCTGTGT CTCATGTGAAAACTCAGGGCTC 560

AACTCTGAGATTGCGTGGGAAACTAGGCAGCTAGAGGACGGTAGAGGGGAGTGGAATTCCCGGTGTAGCGGT, AAAATGCGTAGATATCGGGAGGAACACC 760

GGTGGCGAAGGCGGCTCTCTGGGCCGATCCTGACGCTGAGGCGCGAAAGCTAGGGGAGCGAACCGGAT TAGATACCCGGGTAGT CCTAGCCGTAAACGAT 860

TG TAGG TG TG00 00T AMGACCCT TCAGTGCCGAAGECAACOCOATANGCATCCCACCTOCGAGTACGGCCGCAAGOTIGAMCTCARAGGA 960

TTGGCGGGGGTCCGCACAAGCGGCGGAGCATGTGGTTT AATTCGATGC/*\‘/:CEOSAAGAACC’IT ACCAGGGTTTGACATGCAGGTGGTAGGAACCTGAAAG 1060
GGGGACGACCCAACCGTAAGGGAGGGAGCCAGCACAGGTGTTGCATGGCTGTCTCAGCTCGTGCCGTGAGGTGTCGGCTTAAGTGECGTAACGAGOGCA 1160
ACCCTCATCCCTAATTGCTCCTGACAGGTAAAAGGGTCAGAGCACAATAGGGAGACCGCTGGCGAAGAGCCAGAGGAAGGGGAGGATGACGTCAAGTCAG 1260

CATGGCCTTTATGCCCTGGGCTACACACATGCTACAATGCAGGGTACAACGGGAAGCGAAGCCGOGAGGTGGAGCAAATCCCCAAAAGCCCTGCTCAGTT 1360

CGGATCGCACGCTGAAATTCGCGTGCGTGAAGTCGGAGTCGCTAGTAACCGTGGATCAGCAA -GCCGCGGTGAATACGTTCTCGGGCCTTGCACACACCG 1460

CCCGTCAAGCCACCCGAGTCGGGTTCACCAGAAGGC -GG TAACCGAAGAGGGCCGGACGACGGTGTGECTGGT AAGGAGGGCTAAGTCGTAACAAGGTAG 1 560

CTGTACCGGAAGGTGCGGCTGGATCACCTCCTCCTT 1596
CCGGATCCACA- -~ === ===~ == === === =

Fig. 7. Alignment of 165 rDNA sequences of the B1d-K43 clone and Thermobacteroides proteolyticus. Differences between these se-
quences are indicated by asterisks(*). PCR primer sequences are underlined.
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ABSTRACT: Diversity of Uncultured Microorganisms Associated with the Anaerobic Pentachlorophenol
Degradation Estimated by Comparative RFLP Analysis of PCR-Amplified 16S rDNA Clones

Chang Soo Seung, O-Seob Kwon' and Young Shik Park (Department of Microbiology,

'Department of Environmental Science, Injc University, Kimhae 621-749, Korea)

We have employed comparative RFLP(Restriction Fragment Length Polymorphism) analysis and molecular phy-
logenctic techniques to investigate the diversity of uncultured microorganisms associated with the anaerobic PCP
degradation in PCP-adapted enrichment cultures inoculated by samples from anaerobic sewage sludge(Jangrim, Pu-
san) and leachate of landfill site(Kimhae). 16S IDNA clones were obtaired by PCR amplification of mixed po-
pulation DNAs extracted directly from the nonactive and active stage of cach PCP-adapted culture. After three
rounds of comparative RFLP analyses, two RFLP types, designated as Ala and Bld, were found prevalent and
common in both active stage samples. The analysis of phylogenetic diversity based on the 5'-terminal 180 nt of
sequences from whole clones of the Ala and Bld RFLP types showed close similarity among themselves. In
case of Bld clones, 78% of them shared identical sequences. These resulis suggest that the clones of both RFLP
types were originated from highly affiliated microorganisms which are cnriched as a result of metabolic activity
to PCP. The full-length 16S rRNA sequence of cach representative clone from both RFLP types was determined,
and an Ala clone was tound to he related to Clostridium ultunae(Genbank No. 769293) and a Bld clone to
Thermobacitervides proteolvticus(Genbank No. X69335), with sequence similarities of 89% and 97%, respectively.



