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Abstract

Abstract

Polycyclic aromatic hydrocarbons (PAHs) are one class of persistent organic
pollutants, widely distributed in the environment. PAHs are considered hazardous
because of their cytotoxic, mutagenic, and carcinogenic effects. Mangrove ecosystems,
which are important inter-tidal estuarine wetlands along the coastlines of tropical and
subtropical regions, are exposed to anthropogenic contamination by PAHs from tidal
water, river water and land-based sources. The fates of these compounds in the
environment and the remediation of PAH-contaminated sites are, therefore, of high
public interest. The sampling station was established in Yunxiao Mangrove National
Bature Reserve, China. This study was performed in in-situ mangrove sediment and
mangrove sediment microcosm contaminated with PAHs. Using the strategy of the
library construction of 16S rRNA cDNA, Illumina and 454 high-throughput DNA
sequencing techniques and biological information analysis, the microbial community
and its response to PAHs contamination were studied. The main results were as
follows:

1. The sampling station was established in sediment of Aegiceras corniculatum
community, Zhangjiang Estuary Mangrove National Nature Reserve, China. The total
DNA extracted from in-situ sediment was sequenced by the high-throughput Illumina
sequencing system, about 2G data were obtained. Through biological information
analysis, the metagenomic library contained 29 phylum including Bacteria, Archaea,
Eukaryota and Viruses.

The results by comparison of KEGG, eggNOG showed that 23, 21 kinds of gene
function group were got respectively. The analysis demonstrated some gene function
groups resembled genes involved in nitrogen metabolism, sulfur metabolism and the
degradation of PAHs (naphthalene, anthracene, fluorene) and other exogenous
organic pollutants (toluene, ethylbenzene, diethylbenzene, hexachlorocyclohexane

and so on).



Abstract

2. The dominant and viable microbial community was studied on the base of the
total RNA extracted from mangrove sediment. The results contained 8 phylums, the
Proteobacteria were dominants, which contained a-Proteobacteria(10.98%),
B-Proteobacteria(8.54%), y-Proteobacteria (34.15%), o-Proteobacteria(21.95%),
e-Proteobacteria(7.32%).

3. 16 kinds of priority pollutants were detected in sediment of Aegiceras
corniculatum community by GC-MS. The results demonstrated that thereof 13 kinds
including naphthalene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene,
benzo(a)anthracene,  chrysene,  benzo(b)fluoranthene,  benzo(k)fluoranthene,
indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene, benzo(g,h,i)perylene were found.
The concentration of fluoranthene was the highest, which was 596.68ng/g dry weight.
The concentration of naphthalene was the lowest, which was 2.97ng/g dry weight.
The total concentration of PAHs was 1811.14 ng/g dry weight.

5. The microcosm consisted of in-situ mangrove sediment and PAHs
(phenanthere, pyrene and benzo(a)pyrene). The analysis results of GC-MS data
showed that, the initial contents of phenanthrene, pyrene and benzo(a)pyrene were
3.27mg/g dry weight, 3.25mg/g dry weight, 0.41mg/g dry weight. After 16 days, the
degradation rates of phenanthrene, pyrene were 34.79%, 12.61% repectively,
benzo(a)pyrene were hardly degraded. After 64 days, the degradation rates of PAHs
were 58.43%, 9.82%, 40.56% respectively. After 90 days, the degradation rates of
PAHs were 76.15%, 77.67%, 71.57%.

6. The microbial communities in sedimen under the pressure of phenanthere,
pyrene and benzo(a)pyrene were studied. The results showed that, apparent
differences were not found on kingdom, phylum and class levels, but the differences
on the order and family levels were significant. Some microfloras weren’t detected,
and some others which were likely involved in PAHs degradation appeared, in this
process, some microfloras which played roles in the key nitrogen and sulfur cycles
were always in there.

Keywords Mangrove swamp; Microbial community; PAHs pollution; Metagenome;

High-throughput sequencing technology
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SERIT 90 SEARHI I LB ARTHIAR 23 51 A 21273 km®. 3526 km® Fl 3813 km?, 5t K U8,
DT 85%,

HAl, ZMMmiEhr)s R ZEREESE. & 870 MRG0

HHET . HA 23752 (Polycyclic aromatic hydrocarbons, PAHs) & — R 5 %L
(R4 A HLTS B (Persisitent Organic Pollutants, POPs), R H: B W LE A0 |
Fms B I BEAE ], Bl T E



i3

i

1.1.3 KB PAHs BIRIBES 5%
1.1.3.1 PAHs &4t

PAHs 2FRMHA KA LA EZRI DI A, DLZOIR.  APIREERTE
G A . PAHSs 3218 55 PRI 77 20T 73 w2 35 — OB 05 2, BIAH AR
AT 2 ANSEABRIE T PAHs, HME R A TRRGRZ 8, W25, &,
FE IS 58 SRR H R A, OB — AN EU LA BRR TE
B A S, FONAIOL PAHS, WK, 1, 2- 233k ok, — i, EH =
ANEL AL IR PAHs FRONMK S 75 PAHs, W25, 3 &G A X PYABA
IR PAHs FONE S T PAHs, WIEE. #Jf(a)tk. PAHs & H a8
WAFLE 5 G5t EERRAE 80 FAHIAE 16 A 4331 PAHSs #i i€ N
WEE PR SE TG g (B 1. D, JRIE AT PAHS ZI A BTG L) R4 B

PAHs PEFifRE, HBEE RIRECE MG, 27 RBPERIC, HoKETEREE
MIAREPER K, M sk Wb Fham. XAEVIRRAR . Jef. b iiAa R K
PUVEF, e DAFAAR



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn



