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Analysis of the bacterial diversity in the sediments of
Shuang Taizi estuary
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Abstract: [Objective] The aim of this study was to analyze the seasonal characteristics of
bacterial diversity and community structure in sediments of the Shuang Taizi estuary. [Meth-
ods] Four seasonal samples, sitting in Shuang Taizi estuary, were collected in April, July, Oc-
tober and December, 2009, respectively. PCR-DGGE method was employed to analysis the
bacterial diversity. [Results] By sequening, the bacteria in sediments of Shuang Taizi estuary
fell into five known phyla, which were Proteobacteria (52.6%), Actinobacteria (15.8%), Bac-
teroidetes (10.5%), Acidobacteria (5.3%) and Chloroflexi (5.3%). Besides, a part of unidenti-
fied bacteria (10.5%) was detected. The Proteobacteria (52.6%) were dominant species, in
which the d-Proteobacteria gained the uppermost position. In addition, the results also indi-
cated that the values of Shannon-Wiener index for bacterial community structure ranged from
1.84 to 2.79, the values of Shannon-Wiener index in spring and summer were higher than that
of in autumn and winter. [Conclusion] The bacterial diversity in the sediments of Shuang Taizi
estuary was in accordance with the bacterial diversity characteristics of the typical estuarine.
Low-temperature can lead to a loss of the microbial diversity. This work presented a certain
reference for the preliminary understanding of the bacterial species and composition in this
estuary. At the same time, it provided a scientific evidence for monitoring of the marine envi-

ronment, as well as preserving of the biological resources in this area.

Keywords: Shuang Taizi estuary, Bacterial diversity, PCR-DGGE
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Fig. 1 Map of sampling site
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B HAE L T R BT, RAE AR R
A TCH AR EESE T, Vg R AE, 24 h iz [0 525
EALH,
1.2 RIS S DNA RYIZERADSE 1k

PR 5 g DUBRWIAEM T 50 mL 204, 4R
JE AN 5 mL $2HEZ i 843  100 mmol/L,

Tris-HCI (pH 8.0), 100 mmol/L EDTA (pH 8.0), 1%
CATB (W/V), 100 mmol/L Na;PO, (pH 8.0),

1.5 mol/L NaC1"*"], 50 uL #[1/# K (20 mg/L), 7E
37 °C.200 r/min $i£ % 30 min J&, JIIA 0.5 mL 20%
f) SDS, 65 °C /K HI#A 30 min (Y R)FR2IRA)—
), SRJ5—80 °C UKiZ 30 min, AN 3 R, ¥
EARFEALFEE LA 8 000 r/min B0 15 min, Y
T, MG R 1 A (25241,
VIVIV), Y8515 15 000 r/min £5.0> 15 min, W4E I
T, ARG IMA SRR AT B Q24:1, V1),
{R2JJ5 15 000 r/min &0 15 min, WEE B3GR, )
WY _EIE A 0.6 AR I S N BE, 4 °CTiCE:
30 min 57 12 000 r/min &5.0> 10 min, 7 F¥EW, 2R
J5H 70%0K CBEEYE 2 W, TR T, H
100 uL TE ZZ MRVE M DINE, 15585 DNA A9
W, SHMREEZEMEWHEANF LN
DNA 5 i [m1ci i) &5 0 vl B A5 A7 DI i 4l Ak,
SRIGH 1% (WIV) B HEWE R L Dk ARG T
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R v RO ) R AR R S, ASFSER
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DGGE 41 . 5% F 40 16S rDNA (193 5[4 27 F
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52 °C 30 s, 72 °C 1 min, 3t 35 MiEH; 72 °C
10 min, P2 1.5% (W/V)IB ARSI B
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XF V3 XY HER PR S ET ) GC-F341
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RN R G R B

2 GR5AH

2.1 &= DNA HJ3ZELFA PCR ¥ 1%
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7 PCR ¥ 14, 7551 16S rRNA FEH 4K LA K V3
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S SEEEANIR R RUK SR, AT A AR TR
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REZCEHEMECH 17 45, WHHEZHE 2R
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i I AR SR RO 2R 1,

2.3 ZAE 16S rDNA F5| 9%

ST, S2. S3 i PUZE) DGGE 4 5&%iHF
IR T 19 SFEA I TP IR, FFx
137 ST o F4 A5 2 (1751 5 GenBank 4§
P B AN TR, USRI 2,
H1¢ 2 W, XRS5 EE T i 2 AT 8 A
BRENHLE, HARENRELZEWE 3)k
F, R0 19 ZFHRIET 5 NS, s

http://journals.im.ac.cn/wswxtbcn



1554 WA Y 24 Microbiol. China

2013, Vol.40, No.9

A% JE T 1] (Proteobacteria, 52.6%) . Jill £
(Actinobacteria, 15.8%). fLIFF | J(Bacteroidetes,
10.5%) . AT # 1 J(Acidobacteria, 5.3%)LL K425
FA I ](Chloroflexi, 5.3%), WAMAF —iB54r2ith

D AR IS AH TR (10.5%) 0 FHIEAT UL, 25T 561
BT, MASTEETTSOREE T oy By, & A
ERE, Hr 5-Proteobacteria A EHIEHE(60%), H
UK A y-Proteobacteria (20%), B Fl o IEAESS  10%.

E 2 DGGE 54 &g
Fig.2 DGGE fingerprint
WA, B, CHilhHFZ ST, S2., S3ulifuffdh; D, E. F4rill hE 2 ST, S2. S3 ulififffh; G, H, 1437 82 S1, S2,

S3 uhfidEdh; I K. LAl ses ST, S2. S3 ulifildh.

Note: A, B, C: The samples collected from the sites of S1, S2 and S3 in spring, respectively; D, E, F: The samples collected from
the sites of S1, S2 and S3 in summer, respectively; G, H, I: The samples collected from the sites of S1, S2, S3 in autumn, respec-
tively; J, K, L: The samples collected from the sites of S1, S2, S3 in winter, respectively.

% 1 DGGE 158 B A B uh L 89 B ik & 4

Table 1 The number of the electrophoretic bands of each site in the DGGE fingerprint

iz SKAEMS ] Time

Sites #Z= Spring K7 Summer #Z Autumn 425 Winter
S1 17 16 8 9
S2 18 18 10 9
S3 15 13 12 10
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%2 DGGE £#:19 16S rRNA EE I FF L At4E R

Table 2 Analysis of 16S rRNA gene of DGGE bands

&t AL P91 Je o HAALLE
Band number Closest relative and its accession number Sequence similarity (%)
1 Algibacter lectus strain p13 16S ribosomal RNA gene (JQ661172.1) 99
2 Uncultured bacterium clone SHFH766 (FJ203660.1) 98
3 Mesoflavibacter sp. N71 (HQ188626.1) 98
4 Desulfobulbaceae bacterium PR6_E07 (HE600828.1) 96
5 Uncultured delta proteobacterium clone NdAmb140 (FJ753051.1) 100
6 Uncultured delta proteobacterium clone BO2CT ControlDay15 (GQ243062.1) 100
7 Uncultured gamma proteobacterium clone DH132B27 (JN672649.1) 99
8 Uncultured Chloroflexi bacterium clone w-E2 (HQ727099.1) 98
9 Delftia sp. L2128 (JQ419620.1) 99
10 Uncultured bacterium clone HS004 16S ribosomal RNA gene (JX391340.1) 99
11 Uncultured Desulfobacteraceae bacterium clone 2C83 (FM211789.1) 99
12 Uncultured delta proteobacterium clone BOOCT ControlD9 (GQ243146.1) 100
13 Uncultured delta proteobacterium clone ARTE12 283 (GU230399.1) 97
14 Uncultured actinobacterium clone B50 (GU826531.1) 99
15 Uncultured gamma proteobacterium clone BO5S RAMPDAY 15 (GQ242683.1) 99
16 Uncultured actinobacterium clone pfact27 (HQ877756.1) 96
17 Rhodovulum sp. JA545 (FN995216.1) 98
18 Uncultured Acidobacteriaceae bacterium clone JAFBGBact (DQ070820.1) 98
19 Uncultured actinobacterium clone CO112_INITIAL (GQ242383.1) 98

2.4 DGGE EiEHE% HFIHE Ko Hh

MR B3 2% 25 (R - YD BEAE TH AR B 454
i AR Z R EFEER, TR 3. ik 3 AILLE
H, BREKZEMIA W) ST uhfish, 3 Dt 2F
B9 2= TR 240 o AR TR BOR TR A 252
TR AN 2 FE T8, B E =TI
A A LKA IR E, IR (AR
REETE LR 4B T IR 4 i 24
3 e

TE SRS IR TR v 2R TR AR
fr & B, H Shannon-Wiener Z2FEMF8 500 Fl K

1.84-2.79, X 5 L F S FORHE IS BF 58 AR 1T 9T
P AR AT O DU B R 4R B Y Shannon-

Wiener FE5531 Fl(1.68-2.87 Fl 1.43-2.89)44518
—3, LI XLA T CTUURW T AN G 2 BT
B BRI AR s AL SRR RRIE . (RS 2200
A AT B ERTT T U™ (Shannon-Wiener 5%
H 4.6)PIZEIEHIZEAR A . X AT RE S ERTT Ol HAy
LS & T A 5, BRIT O =AW 240
O = fNdL Ak, Ho s & 7 s AR iR
TUAE Ry FEAFAE, TR 1] 11 H 8 g 2 da Pl
VTSI AR VS T LR, DR OB Hh AN R
MEAFfE 22 SR A AR LY o ARWFSE R RS T
DU ZE AR A TR 2 R I SR S R R
HRB W& PR, WIS —ERE -
FET AN AR . X 52 INEC R
PN VS TR AR AT U B O 0 A v 2 M 1R F 9
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6 Uncultured delta proteobacterium (FJ753051.1)
Uncultured delta proteobacterium (GQ243062.1)
6
5

40| | Uncultured delta proteobacterium (GQ243146.1) Delta proteobacteria

731 ‘2‘

98

%[Desulfobulbaceae bacterium PR6 E07 (HE600828.1)

98
Uncultured Desulfobacteraceae bacterium (FM211789.1)

26 7685 LUncultured delta proteobacterium (GU230399.1)

rljf

22 Uncultured actinobacterium (HQ877756.1)

89 87|- Actinobacteria
94 Uncultured actinobacterium (GU826531.1)

19 | Uncultured actinobacterium (GQ242383.1)

Rhodovulum sp. JA545 (FN995216.1) :| Alpha proteobacteria
:| Acidobacteria

100 Uncultured acidobacteriaceae bacterium (DQ070820.1)

37 Uncultured gamma proteobacterium (JN672649.1) G teobacteri
amma proteobacteria

98 Uncultured gamma proteobacterium (GQ242683.1)
1002
39 Uncultured bacterium (FJ203660.1) :I Unculture

8

2897 [ Uncultured Chloroflexi bacterium (HQ727099.1) Chloroflexi
9

100 Delftia sp. L2128 (JQ419620.1)
1

:I Beta proteobacteria

Algibacter lectus strain p13 (JQ661172.1) Bacteroidetes
73 Mesoflavibacter sp. N71 (2010) (HQ188626.1)

10
. :| Uncultured
6

5 Uncultured bacterium (JX391340.1)

-Aquifex pyrophilus Kol5a M83548

0.1

3 DGGE %7 16S rDNA RIERF L BH
Fig.3 Phylogenetic tree of 16S rDNA clones of major DGGE bands
Note: Numbers at each branch points presented the percentage supported by bootstrap based on Neighbor-Joining analyses of
1 000 replicates. The GenBank accession number was shown in parentheses. Bar: 0.02 sequence divergence.

T3 AFEHESP MRS Shannon-Wiener % FE4H15%]

Table 3 The values of Shannon-Wiener index for bacterial community in different samples

vhf Sites #Z= Spring EZ Summer #Z Autumn £-Z Winter
S1 2.49 2.29 1.84 2.08
S2 2.79 2.50 2.07 1.84
S3 2.58 2.42 2.22 2.04
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Table 4 The temperature of the seawater at the sampling time (°C)

YN Sites %75 Spring K7 Summer #Z= Autumn £Z5 Winter
S1 10.19 26.96 1.03 —0.26
S2 10.22 26.12 1.88 1.32
S3 10.35 26.01 5.35 1.89
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e 200 TR 51 A B 5 5 (98 %), T Ak T
SRR T NZEZEAH, DA A A A58 R A b 5 RT B
Z B T B IEHEG SO ZEIG Sh 52, 18 55
T AR M T Al 8 T B2 #TF T4 1] (Acidobacteria),
LR IR T o0 F A A5 00 43 BT 4
W AVERY], BRI E S AT 8Ty Y
DX 45 1 P it 1) R BT o U2 A, S TR
L J5 BT ki R BE, A0 - e IR R i
Hiy DX 9A) AR ) 32 Bl RS i R, HOK B &
A TRERMAR; T 14, 16, 19 S TRE
M A Fh B T 2R B 1] (Actinobacteria), %25 # BE
S — REH a3 WPAR = R 7 e diaE,
Hurpr i P =, 70% 2 & ™ 4k
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