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Fig. 1 Map of sampling sites.



658

Jialin Li et al. /Acta Microbiologica Sinica(2011)51(5)

1.3 DNA 25

LR HE K 2 DNA R B B 1 g AT 3R 00T, 48
BUS ¥ DNA % f# T 50 wL TE, H F 47 PCR K o
1.4 PCR § i

LAULAR Y DNA WBEH, % 40 B 16S rRNA JE

W V3 XAy 510 T PCR 9738 (% 1) ,2 XH 514
PHE) DNA R B 20591 29 200 bp Fi1 1500 bp,
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Table 1

Summary of primers and conditions used in PCR amplifications

Primer set Experimental stage Thermocycling program Reference
341F'/ DGGE & DGGE band  S5min at 94°C ;followed by 30 cycles of 30s at 92°C ,30s at 55°C and Imin at 72°C;  , ¢
534R sequencing and 10min final extensiopm at 72°C

27F/1492R  t-RFLP" & RFLP

Smin at 95°C ;followed by 30 cycles of 30s at 94°C ,60s at 50°C and 2min at 72°C; |, _;

and 10min final extensiopm at 72°C

* Primer 341F for PCR followed with DGGE analysis had the 5’-GC clamp (GCCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGGGGGEH).

" For t-RFLP analysis, 6-carboxyfluorescein (6-FAM) was added to allow the detection of terminal fragments.
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Table 2 Values of the physical parameters of the different sites

Sites  Longitute ( °E) Latitude ( °N) T(C) Salinity ( %o) pH Conductivity (uS/cm) Water content( % ) Sediment type
D1 122.735 39.034 20.0 33.0 7.79 44.2 19.1 Sand
D2 122. 608 39.271 26.4 31.5 7.92 41.2 21.6 Sand
D3 122. 660 39. 261 25.2 32.5 7.82 41.4 19.1 Sandy Mud
D4 122. 625 39.281 26.9 31.5 8.03 41.6 28.9 Mud
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Fig.2 Summary of water and sediment chemistry of the different sites.
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Fig.3 Summary of t-RFLP profiles from bacterial 16S rRNA genes of different sites.
D4
x3 BUHUNRYNFEEEREERBIE D2
Table 3 Phylotype richness(S) ,Shannon-wienwe
Index( H) and Evenness( E) values for the bacterial = o
g
communities from t-RFLP profiles 3
Parameter D1 D2 D3 D4 -
s’ 20 23 35 70 y
b L i 1 i 1
H 2.707 2.990 2.554 3.915 100 30 50 20 20
E 0. 904 0. 954 0.718 0.921 Simmilimity

* S, was calculated as the total number of distinct T-RF sizes ( peaks
between 50 bp and 620 bp) in the profle.

"H= - Y (PilnPi) ,where P is the proportion of an individual peak aera

relative to the sum of all peak areas "’ .

“E=H/H, ,where H = InS™ .

2.3 Fikfir) DGGE Ei& 4 4

Xof 5 7 O FR 45 A l 67 1 FE T PCR = 4
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Sl B H s 2 0 7 02 D4 /0 i BLAE D2
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18 L 3R 3K 43 4
Fig. 4 Cluster analysis of bacterial community

structure similarity from different sites.

A S A7 O 75 o B2 Al A g o A A 30, A5 3 1Y
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Table 4  Alignment of characteristic t-RFLP fragment-size to its possible GenBank sequence

Fragment size Possible match sequence by MiCA 3 (accession number) Phylogenetic affiliation
108 Uncultured bacterium C85-25(EU652587) Alphaproteobacteria
113 Uncultured soil bacterium clone F6-89 ( EF688380) Planctomycetacia

115 Uncultured bacterium SJA-170 ( AJ009500 ) Chloroflexi

116 Unidentified bacterium ( Z93972) Betaproteobacteria

148 Bacillus sp. ARCTIC-P30( AY573046) Bacilli

296 Eubacterium desmolans(134618) Clostridia

488 Pseudoalteromonas sp. 8057 (AM111091) Gammaproteobacteria
490 Betaproteobacterium JS666 ( AF408397) Betaproteobacteria
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Fig.5 Bacterial DGGE profiles(A) , (B)and cluster analysis( C)of different sites.

45 DGGE $5 8C & 3%, XF 4 4> ulbi 7 3t BRI 5% A7 T VC IC R P M e e B P 4 S5 R WL 5, Hopr
H(ES 1 -3.6 18 -10) Jik iiE X (1 B fF &0 1.3 F1 10 &4 )8 T Gammaproteobacteria , i H. 4% 5%
(KES Hhfy 7) FFRGE DX R AE 25007 (181 5 iy 4 0 AR IR T ICHE A R A A
5) #EAT AN AE il 3 BLAST 5 GenBank %4fs 42 i

x5 DGGEH{ERFEFIMILER

Table 5 Alignment of DGGE band to its most-similar GenBank sequence

Band No. Closest match by FASTA search( accession number) Sequence identity/ %
1 Klebsiella sp. SRC_DSD23 ( HM195208) 97
2 Uncultured bacterium SIPt0-42 ( GU584868 ) 99
3 Escherichia coli clone KC035( GU415906) 99
4 Uncultured Alcanivorax sp. clone 13112446 ( GU108567 ) 90
5 Uncultured bacterium clone SEW-C-GO7 ( EF659138) 94
6 Uncultured bacterium clone nby456203c¢1 ( HM827324) 93
7 Escherichia coli strain HPC125(DQ129710) 94
8 Soil bacterium Cipr-S1T-M1LLLSSL-3 ( EU515384) 91
9 Uncultured bacterium clone Amsterdam-MN13BT4-326 ( AY593434) 95
10 Uncultured bacterium clone ( FJ904656) 100
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Abstract [ Objective ] To understand the impacts of anthropogenic activities on structure and composition of bacterial
communities and to evaluate how bacterial communities respond to environmental gradients at coastal sediments.
[ Methods] The diversity of bacterial communities in sediments from tourist and mariculture zones at coastal area of Dalian
Changshan Islands was assessed using terminal restriction fragment length polymorphism ( t-RFLP) and denaturing
gradient gel electrophoresis (DGGE ) approaches. Meanwhile, 16S rRNA clone library was constructed to reveal the
composition and structure of bacterial communities in the most seriously polluted site (D4). [ Results] There were much
higher values of richness, Shannon-wiener and evenness index at D4 site by the analysis of terminal restriction fragments
(t-RFs). The clustering result on the t-RFs areas and DGGE patterns showed that the bacterial diversity of tourist zone
were more similar, while the distinction was increased with pollution levels among the tourist and mariculture zones. The
16S rRNA clone of D4 revealed that the Proteobacteria were the dominant phylum, and vy-proteobacteria was the main class
within Proteobacteria. [ Conclusion] The study documented changes in bacterial community structure by human impacts
of mariculture than geographical location.
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