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wFekE o 4231315 (chlorinated aromatic compounds)®] 3}
oh ARl 2k 2kl Al 2dE ul-- AlzgE Adeiol
o] glr}. Chlorophenol 33558 Ab3A) o 4% 3}s)
Tl wWo] o] &= 7 9lon], 7 5 pentachlorphenol(PCP)
& Aol FAE7] AR T2 EAL WEARZ g A
L5 91ch20). 198513 PCP= AA|AA CZ 100,0008 ofAk
At gl em, o]F 80% 7lake] EAlQ] ubA 2 A9
G W), AEHVEES Gairt FRA A
H 24o] ARE AL thehhel, @ Eo PCP AHA7} 7}
Az FA4L AdeA A Bl S ofadAl whEe(22),
A AE5ERL, ARFA, G2 5o deAA, B
o, Aske] LdER Z1EE Wa ol zke x3kst
chekgt AFA A= 7EE 12 3UeHS, 7).

zpedabeo 4 PCPE] Falle 3714 v B 28 37
A e J71A el g 23k 7] Bajel 25 o] F
ofAlctar deid Qlek6). 2F A AjdAR f59 PCP
2 1 AR RS AT s Qs F2 HA
AAZf A=k oded A (14), 2kdAtel oA 2] PCP +3)
 @71A 23}l o] Hal7) v} Z u]5E AA)sl
dvky ghbElw oleh aeja 7|4 selA dofule
dasighEe] B3 FPankeS 37 249 &
ot Fe] da ol AlghdA] ob= AAe] glon, g
Hhgol olal] i b gastHM o SAs sy
2] 7F5Ael EE, TU1A vlAEY) o3 Ear) &
A golal Al A4S 7R 2 glekxw deh(12). 714 u]A
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E5el 2§ PCPe o= el 2= 9dA(10), &
717 BIAEE EFulofe] o, 891y 2 vkl
o] 742 FF2] vldESe] A2 <dAld A3 At
Bdojste AR A, AG7hA] Tk Aol pCP
of 3t Ralsol &ld HrINvIAER= Desulfidobac-
terium?+2] frappieri sp. nov.(2), dehalogenans JW/IU-CD1
(21), chlororespirans Co23(8)2} Desulfomonile tiedjei DCB-1
(11), 283 Clostridium-like dechlorinating bacterium DCB-2
O)Rte] &2iA] 3l

ojs} ko] 72| wick Wb o= o] 7iet2-E PCP
3 @714 vAEES] EAE g3 £ drelde ¥
AP EA A S Almsiich Belgd 4 @714
7oA AHR ARES HEFY PCP-77 w4 PCP
of Hal7b A= AL Fska, ol uiA|ellq A7+
shofl W2 54 vl o WS 165 RNA 71
A8 PCR 533} o] 5] Z2o| thd RFLP | E4E §
o ol shaivh. el B4R RELP §3jo] 22}

2 A8E AE% PCPF/IAGA FEH o2 et
chl o) PCPel gt aldel Anke 249 o g
A F1Qlske Zeleke A slel, F 7hAle) chE gAAR
& ke 543l RFLP $3¢ 431w o] 5o gt
168 IDNA 9714348 Fo 252 Aeslsic.

{

=
5

o
=

=

al
ES

M

HU

oz

=

AR A% 2 i
PCPo|| ojat 3}

1_
<)

[e]
=

kb)) E Alsee

Ao



150  Seung et al

A AP g she FAelge) Yy aszeld |
714 EeAst 3]s H*l e P EI ERE R
ch 7k AR $71skel H4ES AN A St wek)

9ich. PCP B3 & J4‘7‘]'6']»7I 23 5
um(1)& AH&-shsict. al X] 7] A vl of7](Lab-Line, Model
6550)0fl 4] &b #l A7 3 100 ml =7])9) f2{He] 60 mi
o] a2 Y teflono] TEH wiubR o} LB3lel
t}h o]ZE ek F vlepnl EA(FInR] 18]EE -
boflavin, thiamine hydrochloride, nicotinic acid, pantothenic
acid, p-aminobenzoic acid 22§ 0.038 mg4, biotin3} fol-
ic acidE 2+7F 0.015 mg#), pyridoxine hydrochlorideZ- 0.075
mg, “L2| 3. cyanocobalamine-2- 0.009 mg)S- % 7}stgict. of
7]0]] iH ]3} 6:]7]}\4 *T—HX]Q} "]E 0] Al-‘:oﬂ 7}-7}—,_
ml® AHE5 3 100 pMe] 27} 55 E PCPS Hrlet 3.
ol kel 37°C wiekr|ellA A AlufokE A Alskd el

718§ 2] = Balch's medi-

PCP Esll52| B4

Al 52l -2l Ferguson 5-(4)2] whiel] 27 3}gict. d
34 4712 AlE 1mlE 28led 3ml eppendorf tubeo]
9, KaCOs(72 mg/ml) 25 ule} acetic anhydrous 25 & #
7heke] 287) FEEF o8 3087 A ;‘<] A7) ©bA] Hex-
ane 1 mlE &H7}sto 28 4 &3HF F 12,000 rpmel] 4] 53
7+ 1Al Helsto] hexane =& HE}»OZi CCi B shedc).

A® A4S GC-ECDHP 5890 Series )& o]-&3}g) o
v, autoinjector(HP 7670)% A&-3le] A 55 Flelgict. 4
2% DB-5 capillary column(30 m < 0.25 mm X 0.5 pm film
thickness, J & WY&, cartier 7h2x= 2755 4 4:(99.999%)

2 algalin). Al FYT 253 250°CE, detector &%
v 285CE A A Z. 2B 25 27)d 120°CellA] v}
2 20°C/min o & 160°C7A] A=Al 713, thA] 2°C/min o2

190°C7}2) 28] 37 30°C/min .2 250°C7hA] Abs=A]7) 3. 4
7F A skedet. A1 E.2] chlorophenols Aeke A3 3
%5 A B(AccuStandard Co., Z-006)5 Fd }_Z{Ej_
I

T2

Orr
i

.0
[t

g} chromatogram®] retention time¥} areacl] 2]a] FA
t}. 2 BA1-S HP chemstation programS- o8-8} =
ol
2]

M

.E.?.‘L?:&_G:rlﬂr
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gon, BE AR #HAE B 2R G
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A|ZLHQ| total genomic DNA £2|

ok ol ABeRE 1mdE TR uhflel  70°C
o Skl DNA 40 hasisich Ans 1200
rpm(microcentrifuge)ol| 4] SE7F YAl F-gsted AEzAg A
Astsr, AAEe| Instagene —&°£(B10rad}é— 0.2 ml A7}ste]
genomic DNAE #-2}sleir}.

16S rRNA RAXIEC| SZ 3 S22
16S IRNA £ 2}2] ZZo| o]&-% prlmcr #-2- Moyer
13y oJs wekE e ARgsksdch o452 FEschericia

coli 16S TRNA -4 212] 49-687} 1510-1492 11 xl o] 47]4]
Aol #td=)= degenerate primers 24, 7k forward prim-
ere] 5 el AGEA EcoRIS] A H-9E A7hshalaL,

reverse primer?] S $=oll= BamHI2 1A 5-915 #Hrtsth
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9itHforward primer; 5-AGAATTCTNANACATGCAAGTC-
GAICG-3', reverse primer; 5'-GTGGATCCGGYTACCT TGT-
TACGACTT-3"). PCR Hhg-&2] A& 1X ghE894(10
mM Tris-HCl, pH 9.0, 50 mM KCl, 0.1% Triton X-100), 1.5
mM MgCl,, 200 uM dNTPs, 10 pmole®] 2] primerE24] geno-
mic DNA®} 2.5U2] Tag polymeraseE #7}sto] w3k 50
uel EgES whEe] Wk zeA)zirk. DNA F37]
(Minicycler, MJ Research)?] -2-88 5712 94°Cel| 4] wlg] 2%
7F dxeldg F, 94°Col A 18, 50- 58° COI]H 1.5%, 72°Cql|
A 384 403 HP‘?‘—E} 3 upR] el 72°Cel| A 7E7E A2
g} & uke-S Fislodc).

zk7kol Al goll s ZF% PCR vFEE5-2 Wizard PCR
preps DNA purification system kit(Promega)s AF&-3}o] 7
Askgich. PCR AlabAle] ofioll= EcoRIz} BamHI Q144
A7F EAFARE 168 (DNA el o] 52] Q1A5-9]7} ZEx)
slo Aeix|7] w]¥-ol] pGEM-T vector(Promega)el] 4F4) &}l
c}. Abelx wle] DNAY vlg] $4|8k E. coli XL-1 Blue com-
petent celle] ol5w X-galz} IPTG7} H7}El Amp+LB
agar WjR]ol] =3lgict. Plasmid mini-prepS 3] <F 1.5
kbe] 16S IDNA &5 &qlsle] PAASFAEES Tehd
Atk

RFLP(Restriction Fragment Length Polymorphism) 24

ZH]%l 16S DNAS] ZglAv|cb-s Agasng A=1
agarose gelol|A] 714 g-3lo] izl HAge] 9 7|5
Hlgle] faM R R-falodch Saclleh EcoRlS ARSEE o
AT Rsalg AHERE o] Aol AR Eepan]
=2 24 42} agarose gel A7])dE o2 HAlslgic). AluI
+ P%Zﬂ 32} RFLPEA o] 168 IDNAES] F2Y o]
AH2-5 pGEM-T vectortol] 430 o]Ake] Alul ¢lA %'43]7}
+XH6}7I af 7o o] Eol ofaf WS RFLP #4442 +
A-E 5817 Sisled, 24 F2ud £k 16S IDNA
uh-& PCRE ZE3}o] Alulo 2 #e|s}gic).

DNA g7|MgE 24

16S IDNA®] Z25-& A&t & 47 22} pBluescriptol| sub-
cloning3}3. finol DNA sequencing kit(Promega)s A}-4-3}¢
gz spebaks elole). AlRkA 2= T39} T7 universal prim-
er53 16S tRNA $31 %} W42 sequencing primer5(19)&
olsisich. 7lel DNA% chittu] g Aaa e
Sambrook S(17)o] 7|4 wiulS- wlgich

2

PCP -E-—ﬁug

b 7l A gel] 98+ PCPo] X3l &S 2-35 7H
o7 FA }°3L]—(F1g 1). PCP= A=l Algdl &) wlok
glo] #a=ly] A)zksted 107 3 oF 40% 4=
Sten, olgeli: 2 Sk WaE vehia) skt
(FlgA 1A). PCP2| meta-Clo] #l|7{%l 2,34 6-tetrachlorophenol
(TeCPy} vlok 2715} 1pM A% HEF G0, 2346TeCP

o] ortho-Cle] A|A% 2,3,4-trichlorophenol(TCPY:= sk ¥

i‘Nf o
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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).

gE7)ef 2-3uM AEH A 2ld oA A5 A5 A
& Alget 22| PCP] 714 #8457 Aol AH-g7]7t
vegteon], 1 & BafjEr] Alztste] 15574 033 M/
day?] v =’ 23 S5 dehlon, °l—?°l AT F
= w3k 64.7+6.0 uME A2 X ol B3] WA A&
(Fig. 1B). 718} A&l 2Jg PCP2} U3 %}"“ Elacda—s
< A-s} ol lA| 2 2,3,4,6-TeCPe} 2,34-TCP7} 7 5H|
s10m, TeCPe] F2& A¥ AlRS} fAR8Id o, TCPE
Z7)el| oF 13 uM HEH D2 o] F A3 At

16S rDNA E2=09| RFLP 24

Ao AMEEl AlEa Alelet AR wiokA B RA, 2t
o 4] PCP #aj&Aeo] A3 Fal HE F 360U 25t AE
EAAEYE AHE3RiTE R e 2= PCP B3] dAdo] 1}
ehdr] Al AE F 7Y A AREIZAAR)E ALEst
At A8l EAsh= vl UE Fsto 2 RE) DNAS
FZ317] $8ke] 22 ¥a® skim milk S AHg-gF whe(23)
< Instagene matrix(Biorad)S AF2-3F wluly} v|wgh Ax},
FAFE AR o] #8749l og Falwgirt
283 E3E S AZ2RE 16S RNASS] PCR =
Fo| = annealing %ol we} £ vl 5o 7]Eo] J4
oy ZEFe AL v3hr] s, 50w, 528, S4%,
56%, 18] S8% 7hzbel4] PCRS 4#)3l7 o] S-S wo}
22yl ARERh 2 Alge sl dAxA )
B2E523E Zekav|e5S Ak, oF 15kbe] 16S tDNA
=2 EAivt #el®l Fepav|eBube 50704 Fu]slel
RFLP 5418 A1)3}gic}.

Sacll®} EcoRIS AR4-3te] AA|gF <z} RFLP 473}
20744 olake] 3 Eo] WAL o) 5L 74 £3 ﬂéz
73} 1L(Fig. 2B), GA A Bell4] vhehtA] 922 RFLP -3
< X a2Fog 3 wol zlAslglchFig. 2A). B]EA AR

i
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Site |Days
(A) after Groups
inocu-
lation | A [B [ C [D E[F G [H[T X [Total
Kim | 7 | 1] 0{0 [0 6 13[1 0 0 29050
hae 1360 [11718]4 [0 (6| 3[3 |3 2] 0, 50
Jang7250000220L00r50
rim 360 |13]2s[4 111 ] 4]2]0]0 ] of 50
®)

Fig. 2. The 1st RFLP analysis of 16S 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-
dITI marker is shown(lane M).

AME F #30] F 74 AR BF4 Ee NER e
A ool FAE ohn] PEA|RE, B A Rell4]
F, G §8o] ZEHoZ whAx 7 9ltl A
A o] v|ZAA A BolME & \d]ﬂ et
B 43¢l 4abe 2EEE 84450
3 $ F2 e vehty alu} wheha] A
B 3ol e 2258 dUor $U4E st
918 23} RFLP 3412 A A s}olct
aziele] d7ixdE IAEhE Rsal AlZE 54 8
o} x} RFLP #4o 4] A f30l ajdse 507H91 2253
Hol Sahe 4309 FEE o ¥4

m}L
H
‘F
e
aQ

o [

29Jr 7‘@ A FrE2 97PXH vﬁéf’&. ALFE U
vH(Fig. 3B), Al f-8& A8t vrjxje 25 Ao njg
A A Rl A nE 5] dek(Fig. 3A). S A BT A=
B fr¥olre s M A AR 2FelA] vha oAl
o] wasd o, FEHo2 Bl #3 e FEE
of Z3H w2 9l D} °|5 Alzt Bl §3ol &3z 25
S opA dxtele] driMd s Qe Al EE AHE-e)
o] 32} RFLP 48 A A3t A7}(Fig. 4), th-22] FE25
& F 74 Algel F5Ael Alagh Bld ZHe] f-3el] &

6}% Aoz =}

Ala®} Bld RE0 £35l= E=2E2| 16S rDNA 7MY

2y
o) 43 RELP 8533 S8 {4 oiF A
1ash BId §-39] 168 DNA FEE7be] AHEAS 24 o}
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(A) [sie [oars Group A Group B
aiter |ATTAZ 'A3 A4 TAS |AG [A7 [A8 A9 ‘Tatal BL B2 [u3 [94 [BS TB6 [Total
tnocu- i | i H
hation | (| ¢+ | | | i L ( ‘{
Kim | 7 1170 [0 700 0ofo ol 1][0ofo]o]o BCENE
hae [360 | 1170 (0 1o 0 lolo o o u |t ,0 0,0z 1
Jang| 7 j1[2 (2 f7]2"2 7 1[1][2fojofolelofo 0
rim 360 [13]0 '0 jo 0 o]0 0 o0 1317 08 7;3_"0_7'55“
(IS) ‘ iroup A sroup B

Fig. 3. The 2nd RFLP anaiysis of the 16S tDNA 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). M/HindlIl marker was run on the parallel lanes(M) and ar-
rows indicate the mobility of 0.56 kb marker DNA.

skt Alsfdld G392 24 F HYAEAA
2048 2253} BldfHel 3k 1870e] 285

(A) Site |[Days Subgroup Al Subgroup Bl
after
inocu- [Ala Alb|Total [Bla [B1b Blc Bld [Total
lation ! |
Kim 7 01 ol o0o' 0 00
hae 360 91 211 i 17211 15
Jang| 7 o[ 1 [olo 0 00
rim [ 360 (11| 213 [0l 0 0 7]7

Fig. 4. The 3rd RFLP analysis of the 165 tDNA clones belong-
ing to subgroup Al and Bl by Alul 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 arrows indicate the mobility of 0.56 kb marker DNA.
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Fig. 5. Phylogenetic radiograms showing the divergence of the
16S rDNA clones belonging to Ala(A) and B1d(B) groups, res-
pectively. Scale bar represents 0.1 substitutions per nucleotide po-
sition.
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o thall HEE el od7)Ad BALS At 7+ FE
168 IDNA2] 5%l sif=l= oF 180 bpe] A7|M 5T+
A zle] chEmdsln(RlE VA Z), Treeview #5E L2
(3 ARl b AR }14;; TR A
Fig. 59} 2tk Ala §389 F25> aA 5 A9 7HE
gAsle], K6 222 A9st wE 4 MEﬂ FEES A
53 o '% o)1 gleh(Fig. 5A). ¥71€
AsjA zel FAWellAdE K13 88 Aflskie 93-98%
o] gdrixadate] A Jﬂﬁﬂov% AR A= 91 T3l el
A #H 4 96%2 *Li*év@ 71 Ao vepdr} 53
J14, 115, 133 2259 ddr|Hde 2 Edatd e, 173}
135, K69} J47, 22) 1 1202} 1377}l A2 A ElE 7]
Aedg wolFelct mrela Zaleh A Pl S3he 2
_:,:__,7].0“1: -1 017]1\10:1/%04 ApE AL 89- 949 o] 21 el

)

axge] AE

52

olch. @ Bld 8ol &ahe FEEL 1228 Astie
A=kl ol ‘éi A5 BodFglrkFig. 5B). J22, )
43, K4, 18] 32 K16, Wl 7] FEE AR 19| 22
& 100%2} J%é wolfglon, yhh dxaArt =
0% o2 Z2E53 95% o]Ake] AFEAS HoiFqlr).
Ala®t Bld 22| M| 16S rDNA HI MY E4

Alas} Bld 8ol &ohe 28%5e] ol vlAEEAA
Zsd AQUAF dobr) stel KRS FEE F 3
e et} AAGrIHAE FAskedeh Alaffel e
K2Z2.2 Bldgaolai Ka3g =iste] oF 1.5 Kbell s
g2 7b7re] edz|Ael AAlE BAEke]r) ,Le,]J_ 7+ 7]

a3z 7 AFEAde] =& 165 DNAS n 25 Gen-
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Fig. 6. Alignment of 16S tDNA sequences of the Ala-K2 clone and Clostridium ultunae. Differences between these sequences are in-

dicated by asterisks(*). PCR primer sequences are underlined.

Bank®] DNA detabasecl] 4] #-& 3} Ala-K2& Chlos-
tridium ultunae(Genbank No. Z69293)9} B1d-K43% Ther-
mobacteriodes proteolyticus(Genbank No. X69335)%} 7 Ak
EAo] =& 7o velydr). o5 Z47te] 37]x g2 Fig.
68} 7o) midE]e] glvk. Ala-K29] A% C. ultunaes}
89%2] AF=A-S ol ow Bl1d-K43-& T. proteolyticus®] <3
71493 97%2] AEAdE 7P AeR EAEd

o

37} 23] RFLP 3473} Alash Bld RFLP3 2| 22

2 w8y ARl AL vehA] el vlste], #
A Zol A A 22 20% swkshs HEE el
T gJch(Fig. 4). ol2id Azp= A)7F Z el wel F 7pA] 9
A8 g EX v|AEFLA o] 3y A5 9)-8-8 Hbed
st gle A2 AEsch dthy Bld FE25S] A9e
78%2] FEE0] B|E FEHo]7|:= s|RF 16S DNA
7149 Ao gk Zod vehd gl o] wiAEe]
SEHAS 7S g = 0} Bolrh Bld #3W E8%
7re] SAME 1222 A 9)E i 27t 97%S] AFEA S
7B glom, Ala §-39) E%%E K13& A|9slie 4]
2 90% o)Ake] AFEAS Mol o]5e 7Hzt B FUsA

iy
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Thermobacteroides proteolyticus
Bld.

R R S L L S N
GGGTGCTAGGTGTTGGGGGGTAAAGACCCTTCAGTGCCGAAGCCAACGCGATAAGCATCCC

TTGGCGGGGGTCCGCACAAGCGGCGGAGCATGTGGTTT

ACCCTCATOCCTAATTOCTOCTGACAGGTAAAAGO0TCAGAGCACATAGGGAGACCGCTGRG

Kor. J. Microbiol.

""" TANTGCATOCAAGTCGAGOGGGCTACAATCTTCGGATTGTAGCTTAGOGG0GAL 60
GAATTCTCACACATGCAAGTCGAGCGGGCTACGATCTTCGGATTGTAGCTTAGCG-COAA

160

260

360

460

560

760

860

COCTOCTAGGTGTTGGGGGGTAAGACCCTTCAGTGCCGAAGCCAACGCGAT AAGCATCCCACCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAA 960
GGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAA

COATOCANOG0GAACAACCTTACCAGGGTTTGACATGCAGGTGGTACGAACCTOAAAG 1060
TTGGCGGGGGTCOGCACAAGCGGCGGAGCATGTGGTTTAATTCGATGCTGCCOGAAGAACCTTACCAGGGTTTGACATGCTGGTGGTAGGAACCTGAAAG

1160

1260
ACCCTCATCCCTAATTGCTCCTGGCAGGTAAAAGGGTCAGAGCACAATAGGGAGACCGCTGOCGAAGAGCCAGAGGAAGGGAGGATGACGTCAAGTCAG

CATGGCCTTTATGCCCTGGGCTACACACATGCTACAATGCAGGGTACAACGGGAAGCGAAGCCGCGAGGTGGAGCAAATCCCCAAMAGOCCTGCTCAGTT 1360
CATGGCCTTTATGOCCTGGGCTACACACATGCTACAATGCAGGGTACAACGGGAAGCGAAGCCGCGAGGTGOAGCAAATOCCCARAAGEDCTGETCAGTT

CUCATCOCACGCTOAAATTCOOGTGCOTOAAGTOGGAGTCGCTAGTAACCGTGATCAGCAA - GCCGCGGTGAATACGTTCTCGGGOCTTGCACACACCE - 1460
CGGATCGCACGCTGCAATTCGCGTGCOTGAAGTCGGAGTCGCTAGTAACCGTGGATCAGCAAAGCCGCGGTGAATACGTTCTCGGGCCTTGCACACACES

CCCGTCAAGCCACCCOAGTCGGGTTCACCAGAAGGC -GG TAACCGAAGAGGGCOGGACGACGGTGTGCCTGGTAAGGAGGGCTAAGTCGTAACAAGGTAG 1560
COCGTCAAGCCACCCGAGTCGGGTTCACCAGAAGGCCGGTAACCGAAGAGGGCOGGACGACGGTGTGCCTGETAAGGAGGGCTAAGTCGTAACAAGGTAG

1596

CTGTACCGGAAGGTGCGGCTGGATCACCTCCTCCTT
3
COGGATCCACA= == -+ =-= === === =mm oo

Fig. 7. Alignment of 16S rDNA sequences of the B1d-K43 clone and Thermobacteroides proteolyticus. Differences between these se-
quences are indicated by asterisks(*). PCR primer sequences are underlined.

v AR @S A e AR WAl wdEe v
EER FAE e FlozE FAE AAE PCPo o
3t #7|A RS 7V Desulfitobacterium3:2] v Q&
E7kel 168 IDNA si7|Mdade] Abgrde A& zkel 91-
Aral Zle ¥Aggle} gHoeR Alagh Bid 3
2] 16S IRNA A4z ol & F4AE 7= vl &S &
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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 Microbiolo /,
P 2y

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

We have employed comparative RFLP(Restriction Fragment Length Polymorphism) analysis and molecular phy-
logenetic 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 rDNA clones were obtained 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 results suggest that the clones of both RFLP
types were originated from highly affiliated microorganisms which are enriched 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 found to be related to Clostridium ultunae(Genbank No. 269293) and a Bld clone to
Thermobacteroides proteolyticus(Genbank No. X69335), with sequence similarities of 89% and 97%. respectively.





