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ANALYSIS OF MICROBIAL COMMUNITY DEVELOPED DURING
CO-METABOLISM OF TRICHLOROETHYLENE WITH PHENQL

R OB Far NI T Al
Kanji NAKAMURA, Yoshihiko SUZUKI, Hiroaki ISHIDA

ABSTRACT; Laboratory scale soil columns were operated to degrade trichloroethylene (TCE) by co-metabolism with phenol.
The columns were operated approximately for a year. At the end of the operation effluent and biofilm samples were taken to
apalyze microbial community by three methods. First, dominant phenol-utilizing strains were isolated from diluted tubes in
most-probable-number (MPN) methods. Totally four strains were isolated, and only one strain showed the capability of
degrading TCE with phenol induction. Phylogenetic analysis on these four strains was carried out, and each of four strains was
found to exist at separated positions in a phylogenetic tree, suggesting the existence of variety of phenol utilizers in the columas.
Second, clones of PCR-amplified 16§ tDNAs were randomly obtained and analyzed. Both of suspended and attached
microbial communities consisted of several dominant types of 16S TDNA occupying approximately 50 % of total 16S rDNA
clones. Furthermore, two types of 165 IDNA showed identical phylotypes, which were defined by restriction patterns, among
two microbial communities. Third, rapid analysis of total microbial populations was conducted by 5 terminal restriction
fragment length polymorphism (T-RFLP) of 16S rDNAs. Results of T-RFLP analysis well characterized the microbial
communities, and made possible to determine a dominant 16S TDNA type in a short time.
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Table 1 Isolated strains from MPN tubes

Strain Gram Stain Isolated Tube New Strain Name
Suspended | Phenol MPN PS1 2nd most diluted Strain 1
Bacteria | MR2AMPN |  Hs4 Most diluted Strain 2
PA4 2nd most diluted Strain 1
Phenol MPN PAS 2nd most diluted Strajn 1
PAS - 2nd most diluted Strain 3
ganzfehr?a\d PA7 + Most diluted Strain 4
HAZ + Most diluted Strain 4
M-R2A MPN HA3 Most diluted Strain 3
HA4 Most diluted Strain 2

Burkholderia viemamiensis

Burkholderia cepacia G4
Burkholderia gladioli

Burkholderia pseudomallei

Zoogloea ramigera

Ralstonia pickettii
Strain 3

‘Ralstonia basilensis

Ralstonia solanacearum
Pseudomonas syzygii

Ralstonia sp. KN1
Ralstonia eutropha

Variovorax paradoxus

Comamonas sp. R7

Strain 1

Azoarcus sp.

Purple Bacteria
Beta Subdivision

E.coli
0.1

Gram Positive
High G+C Subdivision

Strain 4

Gordona amarae

Gordona by hiali:
Gordona sputi

Fig. 4 Phylogenetic analysis of MPN-isolated strains
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Fig. 5 Frequency distribution of 16S rDNA phylotypes
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Fig. 6 Phylogenetic analysis of 16S rDNA clones
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Fig. 7 Electropherograms of 5'T-RFLPs of PCR-amplified 165 rDNAs

Table 2 Theoretical length of 5' fragment produced by restriction digestion

Name of phylotype  No of Clone Length of 5' Fragment (bases)

Suspended Bacteria Bst Ul Hha 1 Rsal
S1 8 382 202 422
852 4 110 210 >500
83 4 92 >500 103
sS4 2 206 210 >500
S5 2 390 >500 109
S6 2 390 >500 109
s7 2 90 356 469

Attached Bacteria
Al 11 92 >500 103
A2 4 382 202 422
A3 3 201 365 115
A4 2 32 36 161
A5 2 209 213 477
Ab 2 105 92 >500
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