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( 316000)
DH-13 DNA, PCR TA
16S rDNA , :

(Proteobacteria, 41.5%) , (Planctomycetes, 10.9%) (Actino-
bacteria, 8.9%) CFB group (7.9%), (Acidobacteria) (Verru-
comicrobia) (Nitrospira) (Firmicutes)

(Crenarchaeota), Marine Crenarchaeotic Group I (MG 1, 93.6%) ,
Miscellaneous Crenarchaeotic Group (MCG) Marine Benthic Group C (MBGC) Marine Benthic Group
A (MBGA) ,
s , 16S rDNA
Q93
3.5x10% km?, 48.6%, ( , 2008)
, (>885km’/a) ,
1/2—5/6,
1/10—1/3 ( ,2008) , ,
(
, 2001), ,
( , 2010),
(Marion et al, R
2008), , ,
( , 2000; Abreu ( ,
et al, 2001; Delong, 1992) 2006; Zeng et al, 2007),
( , 2010; Park et al, 2008)
, 21°54'—33°17'N, 117°05'—131°03'E 16S rRNA ,
* , LY12C03003  ; , 2011C31017
, 10248 ,2010R411002 s s , E-mail: zswjx2575@163.com

: s , E-mail: shige2610105@163.com
:2011-12-26, :2012-04-30
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DH-13 R , DNA (QIAGEN)
15
PCR pMD-18T vector (TaKaRa) 16°C
1 , (E. coli)
DH5a R ,
11 ) )
2007 4 DH-13
(31°30.103'N, 123°29.844'E; 40m) 1.6
, 0—10cm RDP ,
3cm 4 , CHECK-CHIMERA ; BLASTN
-20°C , -80°C , ClustalX
R (Version 1.8) , MEGA4
1.2 (Kumar et al, 2004); PHYLIP
DNASIS , DOTUR
( GB/T20260-200; Heijs et al, 2008) , (OTU)(Schloss et al, 2005)
2ml 60°C 72h 16S rDNA GenBank
IJN590083—JN590174 IN672668
; (TOC) IN672607—IN672667 JN830951—IN830958
(TOC-V CSH, ) ; 2
(TN) (SKALAR Pri-
macs SN, ) 2.1
1.3 DNA DH-13
FastPrep®-24 (MP Bio- 1 , (TOC) 1.84—7.58g/kg
medicals )  FastDNA spin kit for soil , (TN) 0.28—0.75g/kg , NO3
DNA , (Bio-Rad ) 3.84—6.94mg/kg , 11.3%—41.6%
DNA , PCR , (TOC/TN) 4.22—10.11
14 PCR 2.2 16S rDNA
PCR 27F (5'-AGAGTTT 30 ( 1470bp)
GATCMTGGCTCAG-3; M A C) 1492R (5'-TA , RDP 11
CGGYTACCTTGTTACGACTT-3,Y C T), , 103 ,
PCR Arch 21F (5'-TTCCGGTTGATCC 1400bp, 0—3cm 3—5cm
YGCCGGA-3") Arch 958R (5'-YCCGGCGTTGAMT 5—8cm 8—10cm 24 25
CCAATT-3") PCR :95C 4min; 94°C 29 25 DOTUR 97%
30s, 50°C 30s, 72°C 60s, 35 OTU, 92
72°C 10min 1% PCR OTU 30 ( 900bp)
#* 1 DH-3 i mREMRIIMEUFIER
Tab.1 Chemical measurements of surface layer sediment in DH-13 station
(g/kg) (g/kg) TOC/TN NO; (mg/kg) (%)
DH-13 (0—3cm) 1.84 0.28 6.57 — 11.3
DH-13 (3—5cm) 1.35 0.32 4.22 4.81 23.5
DH-13 (5—38cm) 6.66 0.78 8.54 6.94 41.6
DH-13 (8—10cm) 7.58 0.75 10.11 3.84 37.1
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, 93 (99%), DH133B08(2 )
, 800bp, 0—3cm DH132B24(2 ) DH132B31(2
3—5cm 5—8cm 8—10cm ) Gamma-Pro-
24 20 26 23 , DOTUR teobacteria ARTEI2 (99%),
98% OTU, DHI132B01(2 ) Taketomi
10 OUT, 2 Gamma-Proteobacteria
: DH- (95%), DH132B27(4 )
13 Chaol ACE Shannon- Gamma-
Weaver , Simpson Proteobacteria 97%),
, DH-13 DHI134B08 DHI131B13
; Gamma-Proteobacteria
2.3 16S rDNA Delta-Proteobacteria
DH-13 103 , (Desulfovibrio Desulfobacter
8 ( 1 2), Desulfococcus Desulfonema ) (Desul-
(Proteobacteria, 41.5%) (Planctom- furomonas) Delta-Pro-
ycetes, 10.9%) (Actinobacteria, 8.9%) CFB teobacteria 35%,
group (7.9%); (Acidobacteria, DHI133B26 (3 )
5.9%) (Verrucomicrobia, 3.9%) Delta-Proteobacteria R
(Nitrospira, 1.9%) (Firmicutes, 1%) DH132B04 (3 )
20.1% ( , 2010) Delta-Proteobacteria
(Proteobacteria) , Delta-Proteobac-
> teria ,
, DH132B36 (3
41.5%, ) ( )
(30.5%)(Li et al, (Myxococcales) 916-W4-24 (98%),
2008a), DH134B07 (4 ) -
Alpha Beta Gamma  Delta Delta-Proteobacteria
, Gamma-Proteobacteria (98%),
( 52%) Gamma-Proteobacteria (SAB) (96%)  Monterey
DH132B23(5 ) DHI133B05(3 (98%) Alpha Beta-Proteobacteria
) (ELSC) , Alpha-Pro-
Gamma-Proteobacteria teobacteria
#2 FREMRRBIRYEENHES HFEEH KX
Tab.2 Measures of bacterial and archaeal diversity from the surface layer sediment of the East China Sea
DHI13b DHI13a
Bias-corrected Chao 1 Schloss et al, 2005 515 20
Abundance-base Coverage Estimator (ACE) Schloss et al, 2003 454.4 17.46
Shannon index (H’) H' = ilP, InP; 4.47 1.36
Simpson index (D) p-1 Y M®=D 0.0026 0.348
N(N -1)
: S OTUs , N , N OTU , P i
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100 I: DH132B04(3 clones)
43 Uncultured delta proteobacterium clone BC_CK787(HQ727629)
00— DH133B26(3 clones) Delta
65| L Uncultured delta proteobacterium clone GoM140_Bac54(AM746087) (15 clones)
100 DH134B04
—|——Uncultured delta proteobacterium clone LC1-19(DQ289896)
100 [ 133B10
ﬂ 100 Uncultured delta proteobacterium clone 70mos_20s_C8(GQ261757)
Uncultured delta proteobacterium clone AT-s3-60(AY225608)
DH134B07(4 clones)
91] Uncultured bacterium clone P13-48(EU287141)
100 Uncultured Myxococcales bacterium clone 916-W4-24(EU437484)
DH132B36(3 clones)
— DH131B04(2 clones) Beta
100 100 L— Uncultured beta proteobacterium clone C8W_51(HM057648) (2 dlones)
100 DH132B20
93 ﬂultured bacterium clone Past_A18(GU119124)
_{Uncultured alpha proteobacterium clone SGTA699(GQ348477) Alpha
100 DH131B15
100 — DH132B25 (3 clones)
61| 100L— Uncultured Rhodobacteraceae bacterium clone BECC1447a-22(EF067909)
100 DH132B01(2 clones)
100 Uncultured gamma proteobacterium clone pltb-vmat-7(AB294927)
Uncultured bacterium clone MD2902-B57(EU385876)
DH134B08
1_00|: Uncultured bacterium clone D13S-104(EU617746)
Uncultured bacterium clone 133H37(EU925907)
6 DH131B13
Uncultured gamma proteobacterium clone ARTE12_257(GU230352) Gamma
100— DH133B08(2 clones)
. (22 clones)
1001 Uncultured gamma proteobacterium clone ARTE12_202(GU230336)
29 DH132B24(2 clones)
99 Uncultured gamma proteobacterium clone ARTE12_212(GU230338)
o7 10 DH132B31(2 clones)
Uncultured gamma proteobacterium clone Belgica2005/1014020(DQ351793)
100 DH132B27(4 clones)
Uncultured gamma proteobacterium clone MSB-3ax10(DQ811838)
08 lj DH133B05(3 clones)
Uncultured gamma proteobacterium clone I8B(FJ205340)
60 DH132B23(5 clones)
100 [ Uncultured gamma proteobacterium clone 15C(FJ205337)
—
0.02
1 16S rDNA
Fig.1 Phylogenetic tree of Proteobacteria according to 16S rDNA gene sequences
) - Salton (98%),
, Beta-Proteobacteria DH132B11 (4 )
(ELSC)
(Planctomycetes) (95%), DH133B16 (2 )
, (Vergin et al,
1998) , (96%)
, DH134B06 (3 ) CFB (Cytophaga-Flavobacterium-Bacterio-
(SAB) ides) ,

(98%), DHI132B30 (2 ) ,
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ﬂ‘—— Uncultured actinobacterium clone 2C86(FN424389)
47| DH134B05
Uncultured actinobacterium clone 3G02-25(DQ431884) Actinobacteria
32/ 501 DH133830 (10 clones)
100 — Uncultured actinobacterium clone 1'C11(AM889148)
100 100— DH133B17
DH132B06
[ Uncultured actinobacterium clone ARTE12_237(GU230446)
100~ DH133B22(6 clones)
100 — DH133B01(2 clones)
41 Uncultured Bacteroidetes bacterium clone 21(FJ205290)
100 100 Bacteroidetes bacterium R8-Ret-T12-11d(AM117935) CFB group
100 — L DH131B16(2 clones) (8 clones)
_:Cytophaga sp. 1-1858(AB073590)
100 75 DH131B10(2 clones)
31 —|j Uncultured Bacteroidetes bacterium clone D12(GQ249554)
33 100 DH133B25
57 Uncultured bacterium clone SGUS480(FJ202618) Firmicutes
Uncultured Firmicutes bacterium clone WA_20bf(EF123534) (1 clone)
100 pH131B09
100 —— Uncultured Verrucomicrobia bacterium clone LD1-PA34(AY114322) Verrucomicrobia
L DH134B02(2 clones) (2 clones)
100 — Uncultured Acidobacteriales bacterium clone Belgica2005/10-ZG-24(DQ351815) Acidobacteria
60 L DH132B07(6 clones) (6 clones)
100 ———— Uncultured bacterium clone Hg9Co12(EU236285)
60 L DH133B36(2 clones)
801 Uncultured bacterium clone A13S-27(EU617719)
; 90| DH132B15 Unclassified group
87 90TL yncultured bacterium clone Sd1-10(GQ246291) (6 clones)
100 DH132B19
Uncultured Nitrospirae bacterium clone 356(AB252945)
100 r~ Uncultured bacterium clone 069C79(EU734975)
1001 DH132B09(2 clones)
100— Uncultured Verrucomicrobia bacterium clone 20m-31(GU061289) Verrucomicrobia
|| L— DH131B1 7(2 clones) (4 clones)
60| | Uncultured bacterium clone YE-DC-A7(DQ438368)
100 ———— DH133B23(2 clones)
100[ Uncultured planctomycete clone SC1-36(DQ289921)
85 DH134B06(3 clones)
[: Uncultured bacterium clone SSS76N(EU592448) Planctomycete
94 100 DH132B30(2 clones) (11 clones)
Uncultured planctomycete clone 111D(FJ205366)
DH132B11(4 clones)
100 [: Uncultured planctomycete clone V1SC07b28(GU369883)
- 100 DH133B16(2 clone)
0.02
2 16S rDNA
Fig.2 Phylogenetic tree of other bacteria according to 16S rDNA gene sequences
CFB (Phakellia (Firmicutes)
ventilabrum) (Bacteroidetes bacterium ,
R8-Ret-T12-11d) 96%,
(Monostroma oxyspermum) Bizerte ;
(Cytophaga sp.I-1858) 95%,
CFB (Siderastrea siderea)
, 4 2.4 16S rDNA
(ELSC) Cadiz DH-13 93 16S
(Montastraea faveolata) rDNA (Crenarchaeota) (
3), Marine Crenarchaeotic Group I
G+C (Actinobacteria) G+C MG 1, 93.55%), Marine Benthic Group
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4100':DH133A34 ‘ MBGA
100 Uncultured archaeon clone YS16As48(AB329796)
80 — DH133A20
100 L— Uncultured archaeon clone MES-52(DQ641771) | MCG
DH134A08
7)1 00— DH131A40(3 clones)
Uncultured archaeon clone ZES-133(EF367570) MBGC
—|1 00 DHT33A47 :| Cluster V
22, Uncultured archaeon clone PNG_TB_4B30H1_A103(GU137367)
100 DH134A20(4 clones)
93| 33 Uncultured archaeon clone 40H-0S-21(EU713920)
] Uncultured archaeon 19b-52(AJ294873) Cluster IV
DH131A09
100 DH131A48(29 clones)
3g |4 Uncultured archaeon clone GoC_Arc_8 D1_C0_MO(FN820358)
DH131A05(12 clones) Cluster I
76177 Uncultured archaeon clone HND55(HM171809)
36 DH132A118(5 clones) MGI
99L Uncultured archaeon clone ZES-182(EF367619)

35|| — DH133A49(5 clones) ]
Uncultured archaeon clone 1-2A-47(FJ800110) |
Uncultured archaeon clone AMSMV-0-A34(HQ588642) ]
78- DH134A28(10 clones)
fH131A13(8 clones)
100 Uncultured archaeon clone Napoli-1A-15(AY592448)

{ DH131A51(12 clones)
94L Uncultured archaeon clone L709(HQ400491) —

—
0.005

3 16S rDNA

Cluster 11

Cluster I

Fig.3 Archaeal phylogenetic tree according to 16S rDNA gene sequences

C (MBGC, 3.22%) Miscellaneous Crenarchaeotic Group
(MCQG, 2.15%) Marine Benthic Group A (MBGA, 1.08%)
Delong(1992)
MG 1
13 , 5
, Cluster MG 1
( 52%), Cadiz

Cluster MG 1
(  34%),
) Napoli
) MG I

MCG ,
1227 1229

Nankai
(Sorensen et al, 2006)
MCG
(Singha et al, 2010) MBG
, MBGA
(Li et al, 2008D),
MBGA
(Costantino et al, 1999) MBGA
MBGC )
3
(99%) (99%)
MBGC
3
3.1
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, Feng  (2009)
(
, TOC/TN( ) 72.9%), (6.4%) (4.6%)
, (4.1%);
(Redfield ) 6.6, , Gamma-Proteobacteria
, 20 (Meyers, , Delta-Proteobacteria,
1994), ,
DHI13
(4.22—10.11) , ,
S (5— 50% R Gamma-Proteobacteria
10cm) (0—5cm) , (Raven-
, schlag et al, 2001; Bowman et al, 2003; Inagaki et al,
2003), DH13
( , 2008), , Feng (2009) s
3.3
’ , Karner
’ (2001) ,
i 1/3,
, ’ ’ ( ,2001)
’ , Mandovi  Zuari (Singha et al,
TOC/TN : TOC/TN <20 ,  2010) 78%,
: TOC/TN  20—30 Douro (Abreu et al, 2001)
; TOC/TN > 30 85.7%
DH13
, Dang  (2008)
3.2
(2005)" ““Candidatus Nitrosopumilus maritimus””SCMI1
: ( )
8.18x10° cells/ml)
Li
(2011)  FISH DGGE ; (2010)
Beta- (B-AOB)
(1.87—3.53)x10° cells/g, , 16S rDNA
TOC
1) , 2005. , 85—97
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s Marine Benthic Group B (MBG-B)

South African Gold Mine Euryarchaeotic Group
(SAGMEG) Anaerobic Methanot rophs 3 (ANME-3)

Marine Crenarchaeotic Group I (MG I) Marine Ben-
thic Group D (MBG-D),
DH13 , MG 1
93.6%, Mandovi
Zuari )
DHI13 ,
4
16S rRNA
DH-13
, DOTUR
, 8 ,
, 4 ,
MG 1 ) )
> s , 2010.
,31(2): 287—295
> , , 2008.
, 48(3): 323—329
, 2008. . : , 1—105
> > , 2006.
, 33 (1): 63—67
, 2000.
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, , , 2010.
( ),
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s , 2001. . s
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, , , 2001.
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A PRELIMINARY STUDY OF MICROBIAL DIVERSITY OF THE SURFACE LAYER
SEDIMENTS FROM THE EAST CHINA SEA

WANG Jian-Xin, XU Xian-En,

ZHOU Lian-Lian,

TAO Shi, LIU Xue-Zhu, SHI Ge

(Zhejiang Ocean University, Laboratory for Marine Living Resources and Molecular Engineering, Zhoushan, 316000)

Abstract

The environmental total DNAs were directly extracted from the surface layer sediment of the East China sea.

The bacterial and archaeal 16S rDNA gene libraries were generated by using PCR and TA cloning. Phylogenetic results

show that there are eight phyla in the bacteria domain: Proteobacteria (41.5%), Planctomycete (10.9%), Actinobacteria

(8.9%), CFB group (7.9%), Acidobacteria, Verrucomicrobia, Nitrospira and Firmicutes, the phylum Proteobacteria is pre-

dominant. In the archaea domain, all clones were belonged to Crenarchaeota and no one Euryarchaeota clone was detected.

There are four divisions in the Crenarchaeota kingdom: Marine Crenarchaeotic Group I (MG I, 93.6%), Miscellaneous
Crenarchaeotic Group (MCG), Marine Benthic Group C (MBGC), Marine Benthic Group A (MBGA), and MG 1 is the
dominating group. DOTUR statistics of 16S rDNA gene sequences from the libraries indicating a high richness in the

sediment microbial communities.

Key words Surface layer sediment,

Microbial diversity,

16S rDNA



