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Diversity analysis of the largest subunit of the multi-component phenol
hydroxylase (LmPH) gene from the phenol degrading microbial communities of

an aeration tank of a coking wastewater treatment plant
ZHANG Xue-Li, XIONG Shun-Zi, LIU Bin-Bin, YAN Xing, ZHOU Zhi-Hua, WANG Ling-Hua., ZHAO

Li-Ping ™ (College of Life Science and Biotechnologys Shanghai Jiao Tong Universitys Shanghai 200240, China). Acta Ecologica Sinica
2005,25(8) :2025~2030.

Abstract: The diversity of the largest subunit of the multi-component phenol hydroxylase (LmPH) gene in four compartments
of the aeration tank (O1-O4) of a coking wastewater treatment plant in Shanghai was analyzed via PCR-TGGE (temperature
gradient gel electrophoresis) analysis. TGGE fingerprints were identical in all four compartments, suggesting that the phenol-
degrading microbial populations in the different compartments of the aeration tank were highly similar. A LmPH gene clone
library from the fourth compartment (O4) was constructed and the nucleotide sequences of 49 randomly selected clones were
determined. The 49 clones were classified into 16 groups (amino acid sequences with 100% similarity were defined as one
group) based on the deduced amino acid sequences. Five predominant LmPH groups were identified, each of which had more
than four clones. Each of the other 11 groups were represented by one clone. Seven LmPH groups had more than 90%

similarity with their nearest LmPHs in the GenBank, while 2 groups had less than 80%. Phylogenetic analysis of the partial

(30240014)
:2004-10-14; :2005-04-20
(1981~). . . . E-mail : xlzhang@sjtu. edu. cn
* Author for correspondence. E-mail ; Ipzhao@sjtu. edu. cn

Foundation item: National Natural Science Foundation of China(No. 30240014)
Received date:2004-10-14; Accepted date:2005-04-20

Biography : ZHANG Xue-Li,Ph. D. candidate .mainly engaged in microbial ecology. E-mail : xlzhang@sjtu. edu. cn



2026 25

amino acid sequences of the LmPHs indicated that most of the clones in the library (92%) were affiliated with low-Ks (affinity
constants) LmPH, while only one clone (1.-S]32) was affiliated with high-Ks LmPH. These results suggest that LmPH genes
were very diverse in the coking wastewater and that the low-Ks LmPHs were the predominant type involved in phenol
degradation. Since most of the previously isolated phenol-degrading bacteria had high-Ks LmPHs, this indicates that traditional
enrichment culture methods may not have identified the key functional bacteria from this environment.
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Table 1 Representative sequence analysis of the LmPH gene clone library of the O4 department
Lm PH GenBank LmPH Similar
Types Clone enban Number of clone The best similar clone character (%)
1 L-SJo4 AY 770085 14 Burkholderia cepacia (TbhelD monooxygenase) 92
2 L-Sj21 AY 770090 7 Burkholderia cepacia (TbelD monooxygenase) 88
3 L-SJ33 AY770093 7 Burkholderia cepacia (TbelD monooxygenase) 94
4 L-SJ11 AY770088 6 Burkholderia cepacia (ThelD monooxygenase) 88
5 L-SJ14 AY 770089 4 Burkholderia cepacia (TbhelD monooxygenase) 97
6 L-SJo7 AY770086 1 Burkholderia cepacia (Tbe1D monooxygenase) 91
7 1.-SJ45 AY770095 1 Burkholderia cepacia (TbelD monooxygenase) 92
8 1.-SJ48 AY770096 1 Burkholderia cepacia (ThelD monooxygenase) 89
9 L-SJ24 AY770091 1 Burkholderia cepacia (TbhelD monooxygenase) 86
10 1L.-SJ38 AY770094 1 Burkholderia cepacia (Tbe1D monooxygenase) 86
11 L-SJ57 AY770098 1 Burkholderia cepacia (TbhelD monooxygenase) 89
12 L-SJ51 AY770097 1 Comamonas testosteroni R5 (phcN) 88
13 1.-SJ32 AY770092 1 Pseudomonas sp. strain CF600 (dmpN) 100
14 L.-SJ09 AY770087 1 Comamonas sp. E6 78
15 L.-SJ60 AY770099 1 Pseudomonas putida MT4 91
16 L-SJ62 AY770100 1 Pseudomonas sp. LAB-16 78
16 LmPH s 12 (45 ) LmPH,
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