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Effect of sediment extract on the culturable aerobic bacterial
diversity in the sediments of Taihu Lake
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(College of Biological Engineering, Henan University of Technology, Zhengzhou, Henan 450000, China)

Abstract: [Objective] The study is aimed to research the effect of adding sediment extract or not on
the cultivable bacterial diversity in the sediment of Taihu Lake. [Methods] By using R,A medium and
sediment extract R,A medium to isolate and culture the bacteria in the sediment. Phylogenetic analysis
based on the 16S rRNA gene was used to identify the bacterial diversity. [Results] Results showed that
the amount of the bacteria cultured on sediment extract R,A increased up to 1.6 times more than that of
on R,A medium. Analysis based on the similarities of 16S rRNA gene sequences of isolates presented
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effects on the dominant bacteria. On the R,A medium, the dominant bacterial groups were Firmicutes
(52%), Actinobacteria (24%), Proteobacteria (20%) and Bacteroidetes (4%), and most of the bacteria
isolated from R,A were closely related to genera Bacillus, Pseudomonas and Archrobacter. However,
the dominant bacterial groups isolated from sediment extract R,A were Proteobacteria (40%),
Actinobacteria (35%), Firmicutes (22.5%), and Bacteroidetes (2.5%). They are closely related to
Sphingomonas, Bacillus, Paracoccus and Arthrobacter. [Conclusion] Adding the original nutrient
factors of the sediment extract could increase the diversity of bacteria in the sediment and help to

increase the cultivable efficiency.

Keywords: Cultivable bacteria, Sediment extract, Sediment, Taihu Lake, R,A agar medium
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Figure 1 Phylogenetic tree for strains isolated from R,A medium based on 16S rRNA gene sequences
GenBank

Note Numbers in parentheses represent the sequences’ accession number in GenBank; Numbers at the nodes indicate the bootstrap values on

Neighbor-Joining analysis of 1 000 resampled date sets; Bar 0.05 represents sequence divergence.
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Figure 2 Phylogenetic tree for strains isolated from sediment extract R,A medium based on 16S rRNA gene sequences
GenBank

Note: Numbers in parentheses represent the sequences’ accession number in GenBank; Numbers at the nodes indicate the bootstrap values on
Neighbor-Joining analysis of 1 000 resampled date sets; Bar 0.02 represents sequence divergence.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



558 WA 384K Microbiol. China

2017, Vol.44, No.3

(Actinobacteria) (24%)

(Proteobacteria) (20%) (Bacteroidetes)
(4%) 13
(Bacillus)
(Paenibacillus) (Staphylococcus)
(Arthrobacter) (Rhodococcus)
(Kocuria) 6
(Acinetobacter) (Brevundimonas)
(Pseudomonas)
(Janthinobacterium)
R,A 16S rRNA
( 2 40
16 15
- (Alphaproteobacteria) 1 v-
(Gammaproteobacteria) 14
9 1
40% 35% 22.5% @ 2.5%
(Sphingomonas)
(Paracoccus) (Altererythrobacter)

(Phyllobacterium) 8

(Dietzia)

(Microbacterium) 9

GenBank

16S rRNA (>97%) R,A

NS26  Brevundimonas abyssalis TAR-001""]
96% NS1  Altererythrobacter troitsensis
KMM  6042!" 97%  NS35
Phyllobacterium bourgognense STM 201"
97% NS43
97%

Paracoccus siganidrum M26!'¥

2.3 TAIIEFRHE S HEE AL

16S rRNA 97%
R,A
25 24 Shannon
3.16 R,A
40 34 -
3.47 R,A
3R
RZA RzA
R,A
R,A
16S rRNA
a_
[19] R,A
R,A (G+C) mol%
16S rRNA
16S rRNA
[20]
16S rRNA
16S rRNA
16S
rRNA
16S rRNA
16S rRNA
[21]
R,A
- R,A

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



559

TOC ( ) TN(
) TOC/TN
[22]
[23]
[24-25]
[26]
LB
R,A
1/10
RZA RzA

R,A

& % X &

[1] Guan TW, Wu JY, Zhi XY, et al. Actinobacterial diversity of a
sediment sample from Xiaoerkule Lake[J]. Acta Microbiologica
Sinica, 2008, 48(7): 851-856 (in Chinese)

[J]. , 2008, 48(7): 851-856

[2] Kou WB, Zhang J, Lu XX, et al. Identification of bacterial
communities in sediments of Poyang Lake, the largest freshwater
lake in China[J]. Springer Plus, 2016, 5: 401

[3] Dai X, Wang BJ, Huang Y, et al. Bacterial diversity in the
sediments of Taihu Lake by using traditional nutrient medium
and dilution nutrient medium([J]. Acta Microbiologica Sinica,
2005, 45(2): 161-165 (in Chinese)

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[J]. , 2005, 45(2):
161-165
Sun W, Xia CY, Xu MY, et al. Distribution and abundance of
archaeal and bacterial ammonia oxidizers in the sediments of the
Dongjiang River, a drinking water supply for Hong Kong[J].
Microbes and Environments, 2013, 28(4): 457-465
Fan NS, Qi R, Yang M. Current technical progresses in the
cultivation for uncultured microorganism[J]. Chinese Journal of
Applied and Environmental Biology, 2016, 22(3): 524-530 (in
Chinese)

> > . 31
,2016, 22(3): 524-530
Zhou N, Jiang CY, Liu SJ. Cultivation of microorganisms from
environments: nutrient level of the culture medium is of great
importance[J]. Microbiology China, 2016, 43(5): 1075-1081 (in
Chinese)

1. ,2016,43(5): 1075-1081
Gu KZ, Qian C, Luo YP. To improve the detection rate of tatal
bacteria count using R,A cultural medium[J]. Water Purification
Technology, 2004, 23(1): 42-44 (in Chinese)
> > . RA
[J]. ,2004, 23(1): 42-44

Reasoner DJ, Geldreich EE. A new medium for the enumeration
and subculture of bacteria from potable water[J]. Applied and
Environmental Microbiology, 1985, 49(1): 1-7
Sambrook J, Russell DW. Molecular Cloning: A Laboratory
Manual[M]. Translated by Huang PT. 3rd Edition. Beijing:
Science Press, 2002: 27 (in Chinese)

1, DW. M]. ,

.3 . : ,2002: 27

Filipski A, Murillo O, Freydenzon A, et al. Prospects for building
large time trees using molecular data with incomplete gene
coverage among species[J]. Molecular Biology and Evolution,
2014, 31(9): 2542-2550
Kumar S, Stecher G, Tamura K. MEGA7: molecular
evolutionary genetics analysis version 7.0 for bigger datasets[J].
Molecular Biology and Evolution, 2016, 33(7): 1870-1874
Saitou N, Nei M. The neighbor-joining method: a new method
for reconstructing phylogenetic tree[J]. Molecular Biology and
Evolution, 1987, 4(4): 406-425
McCaig AE, Glover LA, Prosser JI. Molecular analysis of
bacterial community structure and diversity in unimproved and
improved upland grass pastures[J]. Applied and Environmental
Microbiology, 1999, 65(4): 1721-1730
Hill TCJ, Walsh KA, Harris JA, et al. Using ecological diversity
measures with bacterial communities[J]. FEMS Microbiology
Ecology, 2003, 43(1): 1-11
Tsubouchi T, Shimane Y, Usui K, et al. Brevundimonas byssalis
sp. nov., a dimorphic prosthecate bacterium isolated from
deep-subsea floor sediment[J]. International Journal of
Systematic and Evolutionary Microbiology, 2013, 63(6):
1987-1994
Nedashkovskaya OI, Cho SH, Joung Y, et al. Altererythrobacter
troitsensis  sp. nov., isolated from the sea urchin
Strongylocentrotus  intermedius[J]. International Journal of
Systematic and Evolutionary Microbiology, 2013, 63(1): 93-97
Mantelin S, Saux MFL, Zakhia F, et al. Emended description of
the genus Phyllobacterium and description of four novel species
associated with plant roots: Phyllobacterium bourgognense sp.
nov., Phyllobacterium ifrigiyense sp. nov., Phyllobacterium
leguminum sp. nov. and Phyllobacterium brassicacearum sp.
nov.[J]. International Journal of Systematic and Evolutionary
Microbiology, 2006, 56(4): 827-839
Liu Y, Xie QY, Hong K, et al. Paracoccus siganidrum sp. nov.,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



560

WA 384K Microbiol. China

2017, Vol.44, No.3

[19]

[20]

(21]

[22]

isolated from fish gastrointestinal Antonie van
Leeuwenhoek, 2013, 103(5): 1133-1139
Gonzalez JM, Moran MA. Numerical dominance of a group of
marine bacteria in the a-subclass of the class Proteobacteria in
coastal seawater[J]. Applied and Environmental Microbiology,
1997, 63(11): 4237-4242
Sun DL, Jiang X, Wu QL, et al. Intragenomic heterogeneity of
16S rRNA genes causes overestimation of prokaryotic
diversity[J]. Applied and Environmental Microbiology, 2013,
79(19): 5962-5969
Xu XX, Lin HP, Ruan JS, et al. Selective isolation of
Microbispora from rhizhosphere soil of mangrove plants[J].
Microbiology China, 2009, 36(9): 1299-1304 (in Chinese)

[J1. ,2009, 36(9): 1299-1304
Wang N, Xu DL, Guo X, et al. Microbial biomass and its
correlations with carbon, nitrogen, and phosphorus in the
sediments of Taihu Lake[J]. Chinese Journal of Applied Ecology,
2012, 23(7): 1921-1926 (in Chinese)

tract[J].

(23]

[24]

[25]

[26]

[J1. , 2012, 23(7):
1921-1926
Peng LL, Wang Q, Xin MX. Advanced in uncultivable
microorganisms in nature[J]. Journal of Microbiology, 2011,
31(2): 75-79 (in Chinese)

[J]. ,2011, 31(2): 75-79
Connon SA, Giovannoni SJ. High-throughput methods for
culturing microorganisms in very-low-nutrient media yield
diverse new marine isolates[J]. Applied and Environmental
Microbiology, 2002, 68(8): 3878-3885
Steinert G, Whitfield S, Taylor MW, et al. Application of
diffusion growth chambers for the cultivation of marine
sponge-associated bacteria[J]. Marine Biotechnology, 2014,
16(5): 594-603
Ge ZF, Girguis PR, Buie CR. Nanoporous microscale microbial
incubators[J]. Lab on a Chip, 2016, 16(3): 480-488

R oY oY R Y Y R Y SR R RY RY R Y RY R RY RY R R R R RY R R RY R Y RY Y Y RY Y Y RY R Y RY R Y Y Y R Y Y R Y RY Y RY RY Y Y RY Y LY RY LY

ETT RS
ARIPIT I (P4 538 IR )
1974
2012 2013 2014 2015 “ ?
4 « » 300« » «
(F5000)” 2014 2015

2017 80 960

(100101) 1 3

Tel 010-64807511 E-mail bjb@im.ac.cn tongbao@im.ac.cn

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

2-817 M413

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



