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Abstract

Abstract

Polycyclic aromatic hydrocarbons (PAHs), one class of organic pollutants
consisting of two or more fused benzene rings, are widely distributed in the natural
environment. They are carcinogenic, teratogenic, and mutagenic to living organisms
and people health. The principle processes for their successful removal are currently
believed to be microbial transformation and degradation. The fates of these
compounds in the environment and the remediation of PAH-contaminated sites are,
therefore, of high public interest.

This research aims at obtaining new type PAHs degrading bacteria from Fugong
mangrove sediment, capturing the key enzymes and genes involed in PAHSs
biodgradation with genomic, proteomic and transcriptomic techonologies, and
elucidating PAHSs biodegradation mechanism. The main results were as follows:

1. Three PAHs degrading bacteria were isolated from mangrove sediment with
high concentration of mix-PAHs. Phylogenetic analysis based on 16S rRNA gene
sequences indicated that strain F2 belonged to the genus Novsphingobium, with
highest sequence similarity to Novosphingobium pentaromativorans US6-1" (99.9 %),
strain F19 belonged to the genus Marinobacterium, with highest sequence similarity
to Marinobacterium litorale IMCC1877" (96.8% )and strain B17 belonged to the
genus Marinobacter, with highest sequence similarity to Marinobacter mobilis
CN46" (97.9 %). The results of DNA-DNA hybridization experiments and
physiological characterization also indicate that the F19 and B17 represents the novel
species of Marinobacterium and Marnobacter respectively;

2. The uniform design was used to optimize the degradation of three
HMW-PAHs by N. pentaromativorans strain US6-1. The degraded pyrene .
fluroanthene and benzo[a]pyrene were 6.46 mg L™ d*. 6.86 mg L™ d*and 4.74 mg
L™ d* respectively. It is the first report that optimizing the degradation of
HMW-PAHSs by the marine bacterium with the uniform design;

3. A proteome analysis of cells exposed to phenanthrene and pyrene was



Abstract

conducted to identify proteins involved in the degradation. There were 12 protein
spots increased after phenanthrene induced and 11 protein spots increased after pyrene
induced. Several differential protein spots were indentified to be the key enzymes
involved in PAHs degradation, including monooxygenase, dioxygenase,
dehydrogenase, decarboxylase and some regulators which participate in other
physiological metabolisms;

4. The genes encoding ring hydroxylating dioxygenase alpha subuni (RHDa) and
catechol-2,3- dioxygenase(C230), which are two key enzymes in PAHs degradation,
were cloned and the C230 gene was overexpressed in Escherichia coli BL21 (DE3);

5. Real-Time PCR was used to compare the ring-hydroxylating dioxygenase
alpha subunit (RHDa) and catechol-2,3- dioxygenase (C230) gene expression
induced by phenanthrene, pyrene and benzo[a]pyrene. The results indicated that the
gene of these two enzymes were variously unregulated after exposure to phenanthrene
and benzo[a]pyrene, and downregulated after exposure to pyrene.

Keywords PAHs; Mangrove; Biodegradation; Proteomics; Gene expression;

Biodegradative mechanism
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1. ZHFER (PAHs) ENENSHERE

1.1 PAHs f&j 4y
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(Low Molecular Weight PAHs), iZs. FE5%; &4 AN B AN BLEZRIAF) PAHS
I FR A HMW-PAHs (High Molecular Weight PAHs), # WAFEEE. 2K [a]
HA. HETCAHE RN PAHs M HATEYBE T 400 FM. PAHSs 765 i
PAEMATEASAAAE, HOMR 2 (s gk tt, BEE RPN ECR I, 41 (el 1%
I, HAE M AR R PR O, i S W R T iy

1.2 PAHs BIsRIRS 531

WEEd PAHs BISRIFEGFE RIRA AN G 3= A4 . H IR A R IR AE
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TN G R TR A . BARAE R PAHS A 5 3R PAHS S
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