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Abstract

Pseudomonas sp. EL-04] was previously isolated from phenol-acclimated activated sludge. This bacterium was capable
of degrading phenol and cometabolizing trichloroethylene (TCE). In this study, we report the identification of
trichloroethylene- degrading enzyme in Pseudomonas sp. EL-04] by the investigation of enzyme activity and DNA
sequencing of specific phenol oxygenase gene. As the results of experiment, trichloroethylene-degrading enzyme in
Pseudomonas sp. EL-04] was monooxygenase and suspected to phenol hydroxylase.
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Table 1. Rate of TCE degradation by an induced cell
from phenol and catechol

Substrates Utilization  Rate of residual TCE (%)
Blank 100
Phenol + <15

Catechol + >99.5

*Heat-inactivated control.

Table 2. Activity of ring activation enzyme

Dioxygenase Phenol-degrading monooxygenas
activity eactivity
- 80 unit

*One unit of phenol-degrading monooxygenase activity is defined
as 1 uM of phenol degradation per min.

Fig. 1. Gel electrophoresis of PCR product.
Lane 1; size marker, lane 2, 3, 4; Pseudomonas sp. EL-4],
lane 5; E. coli.

001 TATCACCGACTGGGACAAGTGGGAAGACCCCTTCCGCCTG
I TDWDIKWETDTPTFRTL

041 ACCATGGACAGCTACTGGAAATACCAGGCGGAGAAAGAG
T MDSY WK Y Q A E K E

080 AAGAAGTGTACGCGATCTTCGACGCCTTTGCCCAGAACA
K K LY AI FDATFAQN

120 ATGGTCATCAGAACATTITCCGATGCGCGCTACGTCAACG
NGH QN TSDARYVN

160 CCCTGAAGCTGTTCCTCACCGCCGTTICACCGCTGGAAT
AL KLFLTA

200 ACCAA

Fig. 2. Nucleotide sequence of the 203 base pair PCR
product.

Ehfilth. PCR product®] DNAG7IME S 48 23,
Pseudomonas putida CF600%} phenol hydroxylase gene
(dmpN  component), Pseudomonas putida BH2] phenol
hydroxylase gene (pheA4 component), Pseudomonas putida
P35X9] phenol hydroxylase and ferredoxin like protein
gene (phIN component)s} 99%2] & 4dS RIS,
Pseudomonas putida H2] phenol hydroxylase gene (phiD
subunit)i} 97% 9] A4S e A} BlE 203 base pair
o] #L& Zol9 fragmentZ 3t EA8}AAITF Pseudomonass;
2] phenol hydroxylases} 97%°¢)49] 84S BHeld ot
# B 5’—1\]%’-9] HeERaias7l phenol hydroxylase-&
Z2A% £ it el A71Y #FF  Pseudomonas
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003 ATCACCGACTGGGACAAGTGGGAAGACCCCTTCCGCCTGA 042
2492 ATCACCGACTGGGACAAGTGGGAAGACCCCTTCCGCCTGA 2531
2492 ATCACCGACTGGGACAAGTGGGAAGACCCCTTCCGCCTGA 2531
2398 ATCACCGACTGGGACAAGTGGGAAGACCCCTTCCGCCTGA 2437
1990 ATCACCGACTGGGACAAGTGGGAAGACCCCTTCCGCCTGA 2039
2190 ATCCACGACTGGGACAAGTGGCAAGACCCGTTCCGCCTGA 2239
1939 ATTACCGACTGGTCGAAATGGGAAGATCCTITTCCGTITAA 1978

043 CCATGGACAGCTACTGGAAATACCAGGCGGAGAAAGAGAA 082
2532 CCATGGACACCTACTGGAAATACCAGGCGGAGAAAGAGAA 2571
2532 CCATGGACACCTACTGGAAATACCAGGCGGAGAAAGAGAA 2571

2438 CCATGGACAGCTACTGGAAATACCAGGCGGAGAAAGAGAA 2476
2040 CCATGGACAGCTACTGGAAACACCAGGCGGAGAAAGAGAA 2079

2240 CCATGGATGCGTACTGGAAGTACCAGGGCGAGAAGGAGAA 2279
1979 CCATGGATAACTATTGGAAATACCAAGCAGAAAAAGAAAA 2018

083 GAAGCTGTACGCGATCTTCGACGCCTTTGCCCAGAACAAT 122
2572 GAAGCTCTACGCGATCTTCGACGCCTTTGCCCAGAACAAT 2611
2572 GAAGCTCTACGCGATCTTCGACGCCTTTGCCCAGAACAAT 2611
2477 GAAGCTCTACGCGATCTTCGACGCCTTTGCCCAGAACAAT 2516
2080 GAAGCTCTACGCGATCTTCGACGCCTTTGCCCAGAACAAT 2119
2280 GAAGCTCTACGCCGTGATCGAGGCTITTCGCGCAGAACAAC 2319
2019 GAAGCTATATGCCATTTTIGATGCITTTGCACAAAACAAT 2058

123 GGTCATCAGAACATTTCCGATGCGCGCTACGTCAACGCCC 162
2612 GGTCATCAGAACATTTCCGATGCGCGCTACGTCAACGCCC 2651
2612 GGTCATCAGAACATTTCCGATGCGCGCTACGTCAACGCCC 2651
2517 GGTCATCAGAACATTTCCGATGCGCGCTACGTCAACGCCC 2556
2120 GGTCATCAGAACATTTCCGATGCGCGCTACGTCAACGCCC 2159
2320 GGCCAGCTCGGCATCAGCGATGCGCGCTACGTCAACGCGC 2359
2059 GGGCAAATGAATGTTTCAAATGAACGTTATGTCAACGCGA 2098

163 TGAAGCTGTTCCTCACCGCCGTTTCACCGCTGGAATACCAA 203
2652 TGAAGCTGTTCCTCACCGCCGTTTCACCGCTGGAATACCA 2691
2652 TGAAGCTGTTCCTCACCGCCGTTTCACCGCTGGAATACCA 2691
2557 TGAAGCTGTTCCTCACCGGCGTTTCACCGCTGGAATACCA 2597
2160 TGAAGCTGTTCITCACCGGCGTTTCACCAATGGAATACCA 2189
2360 TCAAGCTGTTCATCCAGGGCGTCACGCCGCTGGAATACAA 2389
2099 TTAAATTGTTTITAACCGCGGTAACCCCGCTTIGAGTATCAA2139

Fig. 3. An alignment of the nucleotide sequences deduced from nucleotide sequence of the 203 base pair
phenolhydroxy fragment of Pseudomonas sp.
EL-4J(this study) with Pseudomonas putida CF600(dmpN), Pseudomonas putida BH(pheA), Pseudomonas putida P35X(phhN),

Pseudomonas putida H(phlD), Pseudomonas sp. strain JS150(tmbD), Acinetobacter calcoaceticus NCIB8250(ORF4).
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