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Fig.1 Map of sampling stations at Qinhuangdao intertidal sediment
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Table 1 Physical characteristics of different stations sediments
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Fig.2 Summary of porewater and sediment chemistry

of the different stations
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Fig.3 Bacterial DGGE profiles (A) and cluster analysis (B) of coastal sediments at different stations
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Table 2 Alignment of DGGE band to its most-similar GenBank sequence

Sl [P (NCBI %55 5) AR /% S AFAE Il L
1 Roseobacter litoralis  Och 149 (X78312) 93 Ql
2 Klebsiella sp. SRC_DSD23 (HM195208) 97 Ql. Q2. Q3. Q4. Q5
3 Uncultured bacterium clone SIPt0-42 (GU584868) 99 Q1. Q3. Q4. Q5
4 Escherichia coli clone KC035 (GU415906) 99 Q1. Q2. Q3. Q4. Q5
5 Uncultured Sulfitobacter sp. F2C95 (AY697887) 94 Q1. Q5
6 Uncultured Alcanivorax sp. clone 131124-46 (GU108567) 90 Q1. Q2
7 Uncultured Bacteroidetes bacterium CB22B12 (EF471584) 91 Ql. Q2. Q3. Q4. Q5
8 Uncultured Gammaproteobacterium clone SGST472 (GQ348004 ) 96 Q1
9 Bacillus sp. CNJ778 PL04 (DQ448758) 98 Q2
10 Uncultured Gammaproteobacterium clone A13W-148 (HM057634) 94 Q1. Q5
11 Uncultured bacterium clone (FJ904656) 100 Q1. Q2. Q3. Q4. Q5
12 Gammaproteobacterium SF293 (GU061024) 94 Q5
13 Uncultured bacterium isolate DGGE gel band db32 (AF531537) 98 Q1. Q2. Q3. Q4. Q5
14 Propionibacterium sp. 215 (AM410900) 95 Ql. Q2
15 Uncultured Bacillus sp. clone ML615J-28 (AF454301) 91 Q5
£3 Q1 WHHE 16S rRNA REXES LR
Table 3 Data of bacterial 16S rRNA clone library at Q1station
OTU %i's FIANTE (NCBI %ok'5, ARIE) MEFTBH (A4 MEFTRI] (A1)
Q1-03/Q1-19 Rhodobacter sp. EMB 174 (DQ413163, 92%)
Alphaproteobacteria (14.2%)
Q1-06 Rhodobacter sp. 2002-65602 (AY244771, 93%)
Q1-05 Uncultured Rhodoferax sp. clone FL_11 (HQ008568, 95%) Betaproteobacteria (18.3%)
Q-01 Shigella dysenteriae strain FBD013 (EU009184, 98%) Proteobacteria (60.0%)
Ql1-14 Shigella flexneri strain ES8 (HQ407235, 96%) Gammaproteobacteria (27.5%)
Q1-07/Q1-16/Q1-20 Escherichia coli ETEC H10407 (FN649414, 97%)
Q10 Escherichia coli KO11 (CP002516, 99%)
Q1-02 Uncultured actinobacterium clone R4 (AJ575500, 93%)
Q1-09 Mycobacterium sp. TA27 (AB028482, 97%)
Actinobacteridae (5.8%)
Ql1-18 Acidothermus cellulolyticus 11B (CP000481, 92%) Actinobacteria (11.7%)
Q1-23 Uncultured bacterium clone ELB16-113 (DQ015810, 90%)
Q1-21 Uncultured actinobacterium ST11-22 (DQ316364, 97%) Acidimicrobidae (5.8%)
Q1-08/Q1-13 Saprospira sp. SS98-5 (AB088635, 92%) Sphingobacteria (14.2%)
Q1-24 Uncultured Balneola sp. clone XZNMC81 (EU703220, 88%) Bacteroidetes (15.0%)
Ql1-11 Flavobacterium sp. NR3b2 (AB490711, 95%) Flavobacteria (0.8%)
Q1-04 Limnothrix sp. MR1 (AJ580008, 99%) Cyanobacteria (1.7%) Cyanobacteria (1.7%)
Q1-12/Q1-22 Uncultured Verrucomicrobiae bacterium (GU257578, 96%) Verrucomicrobiae (5.8%)
Verrucomicrobia (10.8%)
Ql1-15 Spartobacteria bacterium Gsoil 144 (AB245342, 93%) Spartobacteria (5.0%)
Q1-17 Uncultured Pelotomaculum sp. clone 174 (GU245924, 84%) Unclassified-bacteria (0.8%)
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Fig.4 Phylogenetic affiliation of 16S rRNA gene fragments at Q1 station
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Microbial communities of sediments influenced by mariculture
from the coast of Qinhuangdao

LI Jialin', WANG Guangyi >, QIN Song '

1. Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China;
2. Department of Oceanography, University of Hawaii at Manoa, Honolulu HI 96822, USA

Abstract: Microbial community serve as the driving force behind nutrient cycling and energy transduction in intertidal coastal eco-
systems. However, little is known of their distribution affected by the activities of offshore mariculture which causes many serious
environmental problems in recent years. The variations of microbial population in sediments from tourist and mariculture zones at
coastal area of Qinhuangdao were investigated using denaturing gradient gel electrophoresis (DGGE) method. 16S rRNA clone li-
brary was also constructed to analyse the composition and structure of bacterial communities at the polluted mariculture station by
restriction fragment length polymorphism (RFLP) approach. The results suggested that bacterial composition was distinct among the
tourist and aquaculture zones. Phylogenetic affiliations of mariculture-specific DGGE bands were mainly y-proteobacteria, but also
a-proteobacteria, Bacteroidetes, Actinobacteria and Firmicutes. Statistical analysis indicated that temperature, salinity, pH and nitrate
concentration had main effects on the bacterial distribution with the correlation as 55.2%. The 16S rRNA clone library of Q1, located
at the mariculture zone south to Yanghe Bridge, revealed that the dominant phylum was the Proteobacteria (60%), and the main class
within Proteobacteria was y-proteobacteria. Other sequences in the library were meanwhile affiliated with the Actinobacteria, Bacter-
oidetes, Cyanobacteria and Verrucomicrobia. Furthermore several sequences were related to the groups which had been frequently
associated with nutrients enrichment and phytoplancton blooms, such as members of Bacteroidetes, Enterobacteriaceaec and Rose-
ovarius clade of the subclass a-proteobacteria.

Key words: coastal mariculture; intertidal sediment; microbial diversity; denaturing gradient gel electrophoresis (DGGE); 16S rRNA

clone library
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