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Phylogenetic diversity analysis of bacteria in the deep-sea sediments from the Bashi
Channel by 16S rDNA BLAST

SUN Hui-minl’z, DAI Shi-kunl’z, WANG Guang-hual’z, XIE Lian-wul’z, LI Xiang1

(1. Key laboratory of Marine Bio-resources Sustainable Utilization, South China Sea Institute of Oceanology, Chinese Academy of
Sciences, Guangzhou 510301; 2. Graduate University of the Chinese Academy of Sciences, Beijing 100049)

Abstract: Using modified DNA extraction and purification method, high-quailty environmental DNA was obtainedfrom
deep-sea sediments of the Bashi Channel in the northern South China Sea. Diversity of eubacteria was studied by PCR,
ARDRA and sequence analysis of 16S rDNA and compared with the published sequences in the GenBank. Based on the
ARDRA profile generated, 118 clones from the 16S rDNA library were divided into 23 operational taxonomic units (OTUs).
Phylogenetic analysis showed that the representative clones of the 23 OUT fell into nine groups: Actinobacteria (26%), Pro-
teobacteria (22%), Planctomycetes (18%), Verrucomicrobia (4.5%), Sphingobacteria (4.5%), Nitrospira (4.5%), Chloroflexi
(5%), Firmicutes (4.5%), and Acidobacteria (4.5%), repspectively. Among the 23 clones, there was no clone being identical to
the known 16S rDNA sequences in the Ribosomal Database Project small subunit RNA database. In this clone library, 11
clones had less than 95% similarity to rDNA sequences retrieved from the DNA databases. The results suggested that bacterial
population in the Bashi Channel of the northern South China Sea is very diverse in phylogeny and there are the massive un-
known microorganism deserve further studying and exploration as valuable resources.
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Tab.1 16S rDNA sequence analysis in the northern South China Sea
MSE307-252 Microbacterium chocolatum (EF197991)99% Actinobacteria
MSE307-350 Brachybacterium sp. (EU196468)99% Actinobacteria
MSE307-293 Uncultured actinobacterium (EF061210)97% Actinobacteria
MSE307-294 Uncultured actinobacterium (AY307861)97% Actinobacteria
MSE307-305 Uncultured actinobacterium (DQ828204)95% Actinobacteria
MSE307-340 Brachybacterium sp. (DQ643203)99% Actinobacteria
MSE307-290 Moraxella sp. (AY162144)99% y-Proteobacterium
MSE307-360 Uncultured gamma proteobacterium (AM422907)95% y-Proteobacterium
MSE307-315 Uncultured gamma proteobacterium (AB015571)99% y-Proteobacterium
MSE307-196 Uncultured alpha proteobacterium (DQ446093)99% a-Proteobacterium
MSE307-359 Achromobacter sp. (EU275167)99% p-Proteobacterium
MSE307-289 Uncultured planctomycete (EF491452)95% Planctomycetales
MSE307-223 Uncultured planctomycete (AY711194)96% Planctomycetales
MSE307-211 Uncultured Planctomycetales (AM406813)91% Planctomycetales
MSE307-325 Uncultured planctomycete (DQ070799) 88% Planctomycetales
MSE307-348 Uncultured Nitrospira sp.( EF061207)97% Nitrospira
MSE307-337 Uncultured Firmicutes (EU043851)88% Firmicutes
MSE307-343 Uncultured Sphingobacteria (AY711020)90% Sphingobacteria
MSE307-341 Uncultured Acidobacteria (EF597689)95% Acidobacteria
MSE307-217 Uncultured Verrucomicrobia (DQ446121)95% Verrucomicrobia
MSE307-205 Uncultured Chloroflexi (AF529110)91% Chloroflexi
MSE307-233 Uncultured bacterium (DQ351751)97%
MSE307-356 Uncultured bacterium (AB305474)89%
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Fig.2 Phylogenetic tree of 16S rDNA sequences in the deep-sea sediments from the Bashi Channel"

Neighbor-joining NI, Methanobacterium sp. GH ~ Methanothermobacter sp. THUT3 ,MSE XXX
, MSE , XXX s GeneBank



45

(AB305474) MSE307-337
Firmicutes
(EU043851), 88%,
(AB177252), ,
AB177252 Planctomycetes (
2), Planctomycetes 16S rDNA
Planctomycetes
1—2
2
3
3.1 DNA PCR
16S rDNA , DNA
PCR
[6]9 2
: DNA SDS-
, 20-40 kp
DNA ; Takara DNA
DNA 50
,Kreader " PCR
BSA gp32 ,
Hansen [ 16S rDNA
PCR )
, PCR PCR
3.2 16S rDNA
-2730
16S rDNA
, ARDRA
Taq I

(9]

, GenBank
, 23
) 99%, 88%,
11
=95%, 48%
, GenBank 23 18
78%, 5 s
(
), ,
Actinobacteria,
26%,
Proteobacteria Proteobacteria
[10]
Proteobacteria R
5010m \V4 (o
[11]
(5027m) vy
[12].
o0-Proteobacterium [13],
y-Proteobacterium  [-Proteobacterium
[14]
y-Proteobacterium R a-Proteobacterium
8-Proteobacterium "), R
16S rDNA
Proteobacteria , a B 1

>

y-Proteobacterium s
a-Proteobacterium
, 5
1 a-Proteobacterium ,

E

Planctomycetales

>

[13]



46

Vol. 29, No. 3 / May, 2010

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

>

( 6 G+C  Actinobacteria
G+C  Firmicutes) 23
T, , 6 Actinobacteria
3 b
Actinobacteria
[13]
[16,17,18,19]
[20]
, 1
Sphingobacteria ,
s Jeju
Saprospiraceae

16S rDNA ,

>

Actinobacteria ,

23

16S rDNA 12

=95%, 52%,

78%

PARKES R J, CRAGG B A, Bale S J, et al. Deep bacterial
biosphere in Pacific Ocean sediments [J]. Nature, 1994, 371:
410-413.
BRAMBILLa E. 16S rDNA diversity of cultured and uncul-
tured prokaryotes of a mat sample from Lake Fryxell,
McMurdo Dry Valleys, Antarctica [J]. Extremophiles, 2001,
5(1): 23-33.
TORSVIK V. Novel techniques for analysing microbial di-
versity in natural and perturbed environments[J]. Journal of
Biotecnology, 1998, 64(1): 53—62.
, s . DNA

1. , 2005, 13 (3): 377-381.

. [M]. ,1962.
JULIA R. DE LIP THAYA, Christiane Enzinger, ef al. Im-
pact of DNA extraction method on bacterial community
composition measured by denaturing gradient gel electro-
phoresis[J]. Soil 2004, 36:
1607-1614.

KREADER C A. Relief of amplification inhibition in PCR
with bovineserum albumin or T4 gene 32 protein [J]. Applied
and Environment Microbiology, 1996, 62: 1102—1106.
HANSEN M C, TOLKERNIELSEN T, GIVSKOV M, et al.
Biased 16S rDNA PCR amplification caused by interference
from DNA flanking the template region[J]. FEMS Microbi-
ology Ecology, 1998, 26: 141-149.

JIANG S M, SUN W, CHEN M J, et al. Diversity of cultur-

Biology &Biochemistry,

able actinobacteria isolated from marine sponge Haliclona sp.

[J]. Antonie van Leeuwenhoek, 2007, 92(4): 405-416.

LI L, KATO C, HORIKOSHI K. Microbial diversity in
sediments collected from the deepest cold-seep area, the Ja-
pan Trench[J]. Marine Biotechnology (NY), 1999, 1(4):
391-400.

XUM X, WANG P, WANG F P, et al. Microbial diversity at

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

a deep2sea station of the Pacific nodule p rovince[J]. Biodi-
versity and Conservation, 2005,14: 3363-3380.
XIE H, XUE Y F, ZHAO A M, et al. Preliminary research on
bacterial diversity of Parece vela Basin Pacific Ocean by
culture2independentmethod[J]. ActaMicrobiologica Sinica,
2005, 45: 1-5.
[J1. , 2006, 21: 1058-1062.
NEWBERRY C J, WEBSTER G, CRAGG B A, et al. Di-
versity of prokaryotes and methanogenesis in deep subsur-
face sediments from the Nankai trough, Ocean Drilling Pro-
gram Leg 190 [J]. Environmental Microbiology, 2004, 6(3):
274-287.
LI L, KATO C, HORIKOSHI K. Bacterial diversity in
deep-sea sediments from different depths [J]. Biodiversity
and Conservation, 1999, §(5): 659-677.
LOBET-BROSSA E. Microbial community composition of
Wadden Sea sediments as revealed by fluorescence in situ
hybridization[J]. Applied and Environment Microbiology,
1998, 64(7): 2691-2696.
GRAY J P. Phylogenetic analysis of the bacterial communi-
ties in marine sediments[J]. Applied and Environment Mi-
crobiology, 1996, 62(11): 4049—-4059.
URAKAWA H. Microbial diversity in marine sediments
from Sagami Bay and Tokyo Bay, Japan, as determined by
16S rRNA gene analysis[J]. Microbiology, 1999, 145:
3305-3315.
RAVENSCHLAG K. High bacterial diversity in permanently
cold marine sediments [J]. Applied and Environment Micro-
biology, 1999, 65(9): 3982-3989.
16S rDNA 1.
12: 479-484.

, 2002,



