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1.1 pheAla
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1 PCR
Table 1  Primers and PCR product size
Primers Sequences (5°—37) Annealing T/C Product size/bp Target genes

16SF* AGAGTTTGATCCTGGCTCAG 55 - 1500 168 rRNA

16SR ACGGCTACCTTGTTACGACT

phe8up GGTCAGGATGGTTCGCTCGT 56 623 Initial dioxygenase genes

phe8down TGCCAGATCTTGAAGGTGTTG

TVGY WM alphak2 ACTGCGATCCACGTCAAGC 58 159 pheAla

TVG9 -Vl alphaR2 GGTGTTGGTTCCGTAGAGG

TVGO VI 16SF2" AGCGGTGGAGCATGTGGT 58 196 TVGO-VI 16S rRNA

TVGOVI16S R2 GGCAACTAAGGACGAGGG

a: primers 16SF/R using for amplifying and cloning strain TVG9-VI s whole length of 16S rRNA gene; b: primers TVGY VI 16SF2/R2 using as the

reference gene specific primers in qPCR.
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Fig. 1  Phylogenetic tree showing the phylogenetic positions of strain TVG9 -V and related taxa based on 16S rRNA gene sequence analysis. Numbers in
parentheses represent the sequences” accession number in GenBank. Only bootstrap values =50% (1 000 replicates) are shown at the nodes. The scale

bar represents 0. 005 nucleotide changes per position.
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Fig.2 The ORFs arrangement of PAHs degrading gene cluster with flanking sequences in Fosmid clone D3 — 10.
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DSM12444"
N. aromaticivorans 98% ( 2).
2 Fosmid D340 ORF
Table 2 List of predicted ORFs retrieved from D340 fosmid clone

ORF name Length/aa Homologues Hosts AA identity /%
tnpl 342 transposase [S116/IS110/15902 Nitrobacter sp. X14 210/334 (62%)
tnp2 300 transposase orfB Sulfitobacter sp. EE36 228/296 (77%)
AMPHig 637 AMP-dependent synthetase and ligase Novosphingobium sp. DSM12444 458/616 (74%)
DMT 335 permease Novosphingobium sp. DSM12444 203/296 (68% )
pheAla 458 ring hydroxylating dioxygenase « subunit Novosphingobium sp. DSM12444 453 /458 (98%)
pheAlb 173 small subunit naph/bph dioxygenase Novosphingobium sp. DSM12444 172/173 (99% )
xylB 364 alcohol dehydrogenase Novosphingobium sp. DSM12444 362/364 (99% )
ppdK 925 pyruvate phosphate dikinase Novosphingobium sp. DSM12444 874 /887 (98% )
HP 190 hypothetical protein Novosphingobium sp. DSM12444 174/175 (99% )
unknow No significant similarity with the known protein
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Fig.3 RT-PCR analysis of the initial dioxygenase genes pheAla induced by PHAs. M:DL2000 marker; Line 1

3 5 7 9: induced by glucose

10: inducing negative controls for glucose naphthalene

respectively; Line 112 positive control; Line 122 negative controls.
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L.
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Fig.4  Q-PCR analysis of the initial dioxygenase genes pheAla

induced by different PHAs. NAH naphthalene;  Phe

phenanthrene; Flu fluoranthene; Pyr pyrene.
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Fig.5 The PAHs initial dioxygenase gene clusters in Novosphingobium bacteria. A: Novosphingobium sp. TVGI-VI; B: Novosphingobium sp. phe8;
C: N. aromaticivorans DSM12444; D: N. indicum H25".
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Composition and origin of hydrothermal petroleum and

Phylogenetic and degrading genes analysis of a PAH-
degrading bacterium TVGO-I from deep-sea
hydrythermal environment

Chunming Dong' Liang Chen' Yueting Liao' > Zongze Shao'"

' Key Laboratory of Marine Biogenetic Resources Third Institution of Oceanography State Oceanic Administration Xiamen
361005 China

? School of Life Science University of Xiamen Xiamen 361005 China

Abstract: Objective The aim of this study is to identify a polycyclic aromatic hydrocarbons ( PAHs)-degrading
bacterium isolated from deep-sea hydrothermal environment including its taxonomy characteristics and mechanism
involved in PAH degradation Methods The phylogeny was studied by 16S rRNA gene clone and the degradation rates
against different PAHs were determined by GC-MS. Meanwhile PAH-degrading gene cluster was cloned by the genomic
Fosmid library construction; the function of the key degrading-gene expression was examined by RT-PCR and qPCR to
observe gene expression in the response to different PAHs. Results A PAH-degrading strain TVG9-VI was isolated from
the hydrothermal chimney sample of the Lau basin in Southwest Pacific Ocean. It showed 99.7% similarities with 16S
RNA gene of Novosphingobium indicum strain H25"'. The degradation rates of this strain against phenanthrene
fluoranthene and pyrene were 95.2% 57.3% and 69.6% in 21 days respectively. A gene cluster containing PAHs
initial dioxygenase genes pheAla and pheAlb was obtained from genomic fosmid library with the insertion size of
12.522 kb. The gene pheAla was enhanced by 4.2 folds in mRNA expression in presence of phenanthrene but
expression enhancement was not observed in other tested PAHs including naphthalene pyrene and fluoranthene.
Conclusion Strain TVG9-VI is isolated from deep-sea hydrothermal environment in genus Novosphingobium. It can
degrade many kinds of PAHs especially the high-weight-molecular PAHs.
Keywords: deep-sea hydrothermal field Novosphingobium polycyclic aromatic hydrocarbons degradation gene cluster

dioxygenase
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