gobbobbbuogoogobbobbodoogobboobouoooobobobo

1. 0000

ooooobOooooDn (pCE) DD OOO
goboooboooboboboobobooboa
goboooboooboboboobobooboa
gobo icoogoooooobooooog
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gooboooboboooobbooboboon
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobob 200000b000O0DbOOODbDOO
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobooobooobooboboobobooboa
gobooodpCEUODODOODODLDO 100
gogoooooooobbbbb soggogd
goboooboooboobobooboobooboa
goboobobpCEOUOOOOODOOOOOO
goboooboooboobobooboboobog
goboooboooboobobooboboobog
b pCEODOOO0ODOOOODOODOODOOD
goboboobob 200b0000000D0OO
ooobooooboobooooono PCE O
ooooobooboooog (bCe) boog
gooobooooboobooboooboobooboog
gooobooooboobooboooboobooboog
00 PCEODOOOO0ODDOOODODODOO
goooooooooooobono (Maymo-
Gatell et al., 1997) 0 0 00 000O0ODOODOO0O
PCEOODOOODOOODOODODODOOOODO
oooobooooboobooboooboobooog
oooobooooboobooboooboobooog
oooobooooboobooboooboobooog
JobooPCEOUOUOOOOODODOOOOOO
oooobooooboobooboooboobooog
oooobooooboobooboooboobooog
oooobooooboobooboooboobooog

gooobobgoooobobod
gbooooboboooboo

00000000000 o0OO0ooOoboOooon
00000000000 o0OO0ooOoboOooon
00000000000 o0OO0ooOoboOooon
00000000000 o0OO0ooOoboOooon
000000000000 00000ogoag PCE
000000 DNAOODOODOOOODOOoOoOo
00000000000 oO0oooboooon
oo
J0b00o0O0o0obOOoO0oooboOooboooon
00000000000 oO0oooboooon
00000000000 oO0oooboooon
000000000 DNAOOOODODOoOOo
0000000000 0o0OO0ooo0obooon
0000000000 0o0OO0ooo0obooon
OOPCE OO cis-DCE0O00OOOOOOOO
0000000000000 oobooon
0000000000000 Desulfitobacterium
0000000 DNAODODDODOOOODOOoOOo
OOPCEOODOOOODODOOOODOO
00000000000 oOO0oobOo0oboooon
00000000000 oOO0oobOo0oboooon
0000000000 PCEOOOOODOOO
ooooooooo

2.0000
21 000000000000 O0ODOODOOOO
oooooo

0000O00DOO0ODO00ODOO0ODODOODO PCE O
0000000 (DoDOOoDOoDOoOoo0) O
000 (Komatsu etal, 199700000000
0000000000000 DODO0O00O0
00010 mg/L0O PCED 10000D0O0DO0O
0000000000000 DODO0O00O0
0000000000000 DODO0O00O0
O00000000D0DODDODODOFRSH O
(Fluorescence in situ hybridization) 0O O 0O O
0000000000000 DODO0O00O0
0 16S rfRNA 0 000OD0DOO0O0O0ODODOOO0
O0DO00OD00oODOO0D (Fig. HDOFISH OO
Amann O (Amann, 1995, Amann et al., 1995)
0000000000000 DODO0O00O0
O0O0DO0D0OPCEOODODODODOOOOO
000000 4% 0000000000000



O000O016S rRNA OODODOO DNA OO
000000 (Bacteria) DO O DODOOODOO
EUB338 DD OOOODODO (Archaea) 00O OO
00000 ARCIS DO0OOODODOOOO
00000 CCOb Ooooooooooo
(OLYMPUS FLUO VIEW BX50) OO OO0 0O

000000 O000bODODO0o00ooooDoo
0000000000 DNAODODOODODOO
OO00OD0O0O0O0O16S rRNA O polymerase chain
reaction 0 (PCR) DO 00D OOODODOOO
O Bacteria D0 DO O0000O0OOODOODODOO
0 (EUB1OF & UNIV1500R, EUB341F &
UNIV1500R) OO Archaea 0O OO ODODO0O
0O0000D000D0 (ARCL1F&UNIV1500R)
000000000 PCRODODODOOOOOO
O000o0ooOoODoOoODOO000ooooDooo
O00000D0O0000DOD0OO0O00 Haelll
0000 RFLP (Restriction fragment length
polymorphism) OO0 OO0 OO0 O0OO0OOOO
RFLP OO ODODODOODOOODODDOODOO
0000000000000 00DOBLAST
sscarchJ00000000OD0O0OODOODOOO

WEYIV V-7

s WD

BUR -3

BWFISH% EDNAMH

monaTO—> ||MPCRE

sEt-RR | |mO0-ZV %
EMRFLPE .
e AR AT DDIER

1

(16S IRNAD F RGN ) —>  QLEZZL: {83

Fig.10 16S rRNA OO 0OO0OO0OOO0OO0OO0OOO0OOOO
gooooo

22PCEOODOOODOODOOO (1)
OPCEODO0OOODOOOODOODODOO
0Jo0odoDoOO00OO00OO0o0oOooOoboooon
0Jo0odoDoOO00OO00OO0o0oOooOoboooon
0J000oooooooo0o0ogogg PCE O
0000000000000 Widdle OO
Widdle-w O O (Widdle & Pfening, 1981) O O
000000 2s00000000000000
0Jo0odoDoOO00OO00OO0o0oOooOoboooon
O0000D00D00D00 Desulfitobacterium O O
0Jo0od0oDo0O00OO0b0O0o0oOooOoboooon
0dooOo000ooOoooooooooo

O0000000O00O0O0O0OPCE 0000
00000000000000000000
00000000 100 pMOOCOOOO0O000O
00000000000000000000
00000000000000000000
00 (GC-FID) 00000

23 DNA O OODO0O0ODO00ODO Desulfitobacterium
ooooono

O Desulfitobacterium O 00 00O OOOO0O
0dooo0o0b0oO0o0o0oboobooooooo
0dooo0o0b0oO0o0o0oboobooooooo
0dooo0o0b0oO0o0o0oboobooooooo
00000 16S rDNA DOOOODOOODOO
I A I I I IO A I G
rDNA 0000000000 ARB OOOOO
000oobOoOoOdooDbOodd MEGA package
(Kumer et al,, 1993) DO OO ODODODOAO
(Neighbour-joining method),(Saito & Nei,
1987) DO O0O0O0O0O0O0ooooobobobooon
Jdooo00b0bOO0o0o0ooobooooooo
Jo00d0oOoOdDi1000 D0OO0DOOoooboOooo
Odoooooon (Felsenstein, 198500 O O
000000000000 Bacillus subtilis O
oooad

0000000000000 Desulfitobacterium
00o0o0oo0o00boo00o0ooooooooa
00o0o0oo0o00boo00o0ooooooooa
0000000 1502 mer OOOOOOO0O
00000000 2 00000DNASIS-Mac
vi7 000000000000 000oan
00o0o0oo0o00boo00o0ooooooooa
00O0O0D0O0O0D0OBlast search O O Ribosomal
Database project D 0D OO0 OO OOOOOO
00o0o0oo0o00boo0o0o0obooooonooa
JddddddddoooOogooo od2 00
0000000000000 bNA OOOOOd
0000 Desulfitobacterium OO OO0 O0O0O0O
FISH (Fluorescence in situ hybridization) O [
oo0ooooo

2APCE00ODODODODOO (2

000000 000bODoODOO000oooooo
000000 Dehalococcoides sp.0 00000
O00000DO0OD0ODO PCEDOODODOODOO
000000 0DoOO0obOOobOoOoDbDOobOO
Dehalococcoides D D O OO DO OOO FISH OO
O0O0OOFRSH ODOO 2001 ODOODODOOOO



O Green non-sulfur bacteria (subdivision 1,2,3)
0000000000 GNSB936-Cy3 O U
GNSB936M U U0 OOOOODODOODOOOO
0 (00O 0D02001)
gooboobooboooooooobog
gooobooooboobobooooobooog
0oooobOob (booboooooboono)
0oooooooboooogoo (0501 atm)d
PCE (10000 200 pM) OO O OOOQOOODOO
0Mooobobon (22 0000oo0oooo
gooobooooboobobooooobooog
0O (GC-TCD) booond

OoOoQ0o0D0O 16S rRNA OOODODOUOOOOO
000 protainase K O OOOOO DNA OO
0000DbO00O0O0OU0OO0DODNAODODODOOO
CEQ2000 (BECKMAN COULTER D) OO OO
good

3.000000
31 0000000000000000000
oooooo
00000000000 000000000
00000000000000000000
00000000000000000000
000000000000000 Bacterial
Archaea 00000 DNAOOOOOOO FISH
00000000000000000000
00000000000000000000
00000000000 (Fig 2)0

HE DR

EU B§38 (Bacteria)

% 10pum

HHEFE DR

; ARC915:(Archaea)

10um

Fig. 20 Fluorescence in situ hybridization (FISH)
of anaerobic PCE degrading consortium using
Bacteria targeted Cy3-labeled EUB338 probe (A
&B), Archaea targeted Cy3-labeled ARC915
probe.
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Table 10 Result of Bacterial clone library (PCR
primer: EUB341F & UNIV1500R).

: Yosimilarity [ dominancy in the clone librar:
RFLP closest phylogenetlc to closest y Y

No.# relatives of clones relative | number of clones rate (%)

el

1 Dehalococcoides sp. 9
Dehalobacter restrictus 96

31
17

Desulfitobacterium hafniense 95 10

i
o

2

3

4 | Desulfitobacterium frappieri 98
5 | uncultured bacterium SJA-136 91
6

7

8

9

5

3

3
2 7
uncultured bacterium SJA-28 92 1 3
Canocytophaga cynodegmi 92 1 3
Tessaracoccus bendigoniensis 94 1 3
Spirochete sp. 86 1 3
10 | Clostridium virde 97 1 3
11 | Clostridium sticklandii 97 1 3
1 3

12 | Succiniclasticum ruminis 89

N
O




Table 20 Result of Archaeal clone library (PCE
primer: ARC111F & UNIV1500R).

RFLP | closest phylogenetic relatives %similarity to dominancy in the clone library
No.# of clones closest relative number of clones | rate (%)
1 Methanospirillum sp. 9 25 57
2 Methanospirillum hungatei 96 9 21
3 Methanosaeta concillii 95 4 9
4 Methanosaeta concillii 98 2 5
5 Methanomethylovorans 91 1 2
6 Methanosaeta concillii 92 1 2
7 Methanosaeta concillii 92 1 2
8 Methanospirillum hungatei 94 1 2
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Fig. 30 PCE degrading bacteria isolated in this

study growing on lactate/ thiosulfate and (Yeast
extract).
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Fig. 50 Results of Fluorescence in situ hybri-
dization (FISH) to detect Desulfitobacterium spp.
with Cy3-labeled DFB439 probe (developed in
this study).
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(A), and more purified degrading consortium
growing on hydrogen and PCE fed medium (B).



4, 000
Jd0o00doo00oooooooooooon
0Jo0odoDoOO00OO00OO0o0oOooOoboooon
0Jo0odoDoOO00OO00OO0o0oOooOoboooon
0Jo0odoDoOO00OO00OO0o0oOooOoboooon
0000ooooooooooOogg PCE OO
cis-DCE D 0000000000000 OOgd
0Jo0odoDoO0b0OO00OO0oO0oOooOooboooon
0000000 Desulfitobacterium OO 0O OO
OO DNA ODOODOOOODOODOODOdPCE
0Jo0do0oOO00OO00OO0o0oOooOooboooon
0Jo0do0oOO00OO00OO0o0oOooOooboooon
0Jo0do0oOO00OO00OO0o0oOooOooboooon
000oooooopoooOdg PCEODOOO
0o0ooo0oOoooooooood

s JOo0o0d

Amann, R, I. (1995). In situ identification of
micro-organisms by whole cell hybridization
with rRNA targeted nucleic acid probes. In
Akkermans, A.D. L. and van Elass, J. D. (ed.),
In Molecular microbial ecology manual. Kluwer
Akademic Publishers, London, p1-15.

Amann, R. 1., Ludwig, W. & Schleifer, K.-H.
(1995). Phylogenetic identification and in situ
detection of individual microbial cells without
cultivation. Microbiol. Rev.59, 143-169.

Komatsu, T., Shinmyo, J., Momonoi, K. (1997).
Reductive transformation of tetrachloro-
ethylene to etylene and ethane by anaerobic
filter.Wat. sci. Tech.36: 125-132.

Fleseinstein, J. (1985). Confidence limits of
phylogenies : an approach using the bootstrap.
Evolution . 39: 783-791

Kumar.S., K Tomura and M. Nei .(1993).
MEGA : Molecular evolutionary genetics analysis ,
version 1.0 ; The pennsylvannia state
university , university park.

Maymo-Gatell, X., Chien, Y-T., Gossett, J. M.
and Zinder, S. H. (1997). Isolation of a
bacterium that reductively dechlorinates tetra-
chloroethene to ethene. Science 276: 1568-1571.
Saito, N. and M. Nei. (1987). The neighbor-
joining method : a new method for construct-
ing phylogenetic tree. Mol. Biol. Evol. 4 ; 406-
425

Widdel.F, and N. Prenning. (1981). Studies on
dissimilatory sulfate reducing bacteria that
decompose fatty acids 1. Isolation of new
sulfate reducing bacteria enriched with acetate
from saline environment. Description of
Desulfobacter postgatei gen. nov., sp. nov. Arch.

Microbiol. 129:395-400

o000 (oo ubbooobboOobboog
gobobobobobobobobo™ oo
goobooobobbooobboooo.









