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Table I Geographic and Geochemical parameters of lake water
REEGE R H i i 1 1) FER W) 251 A% 2 /NS HLH)
WITH F/ km® 5.0 4 400.0 165.9 47.2 35.0 71.5
36°34.1'/ 36°38.0'/ 37°11.6'/ 36°58.1'/ 37°7.8"/ 37°28.8'/
GPS fii i (N/E)
100°44. 3’ 100°6.9’ 96°53.3 100°35.9 97°46.9 95°26.2"
pH 8.5 9.0 8.0 8.5 8.0 8.0
/(oL 7) 1.2 9.7 23.5 26. 4 70.5 72.1
Na*/(mg-L™") 160.4 2399.8 5446.8 6 961.9 18 311.9 20 840.9
K*/(mg-L™") 11.4 128.8 198.2 452 416.6 515.9
Mg**/(mg-L™") 74.1 656. 1 1839.4 1361.7 3736.3 1781.7
Ca**/(mg-L7") 13.9 24.8 46.3 34.8 432.3 609.4
Cl™/(mg-L™") 445.4 4 575 10 240.2 12 539 37 717.8 33939.1
S0;"/(mg-L™") 187.7 1 681.6 5393.4 79.2 9739.6 14 254.9

R2  OTU fRFEHEFFFITE GenBank H1i H X4

Table 2 Results of sequence alignment in GenBank of representative sequence of each OTU

AR A AR A

0TU1 Aeromonas encheleia , 99% Bacteria; Proteobacteria; Gammaproteobacteria ; Aeromonad-
(KU353564) NR_118042 ales; Aeromonadaceae; Aeromonas

OTU2 Shewanella putrefaciens , 99% Bacteria;  Proteobacteria; Gammaproteobacteria; — Altero-
(KU353565) KC607527 monadales ; Shewanellaceae ; Shewanella

0TU3 Dechloromonas hortensis , 99% Bacteria ; Proteobacteria; Betaproteobacteria; Rhodocyclales ;
(KU353566) NR_042819 Rhodocyclaceae ; Dechloromonas

OTU4 Pseudomonas anguilliseptica, 99% Bacteria; Proteobacteria; Gammaproteobacteria; Pseudo-
(KU353567) DQ298026 monadales ; Pseudomonadaceae; Pseudomonas

OTUS Planococcus rifietoensts , 99% Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae
(KU353568) JQ684232 Planococcus

OTU6 Exiguobacterium aurantia- 100% Bacteria; Firmicutes; Bacilli; Bacillales; Bacillales Family
(KU353569) cum, KJ401068 XII. Incertae Sedis; Exiguobacterium

OoTU7 Vibrio metschnikovii , 100% Bacteria; Proteobacteria; Gammaproteobacteria; Vibrion-
(KU353570) KJ401069 ales ; Vibrionaceae; Vibrio

OTU8 Halomonas boliviensis , 99% Bacteria; Proteobacteria; Gammaproteobacteria; Oceanospi-
(KU353571) KC689808 rillales ; Halomonadaceae; Halomonas

OTU9 Pseudoalteromonas  tetraodo- 999% Bacteria;  Proteobacteria; ~Gammaproteobacteria; — Altero-
(KU353572) nis, HM130919 monadales ; Pseudoalteromonadaceae; Pseudoalteromonas

OTU10 Pseudoalteromonas haloplank- 99% Bacteria;  Proteobacteria; ~Gammaproteobacteria; — Altero-
(KU353573) s, DQ537517 monadales ; Pseudoalteromonadaceae; Pseudoalteromonas

OTU11 Vibrio alginolyticus 99% Bacteria; Proteobacteria; Gammaproteobacteria; Vibrion-
(KU353574) KC954169 ales ; Vibrionaceae; Vibrio
( KI(J);'S[;15275) Bacillus pumilus, KF049124 100% gclllc;:rza; Firmicutes; Bacilli; Bacillales; Bacillaceae; Ba-

OTU13 Halomonas ventosae , 100% Bacteria; Proteobacteria; Gammaproteobacteria; Oceanospi-
(KU353576) AB617544 rillales ; Halomonadaceae; Halomonas
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Table 3 Taxonomy of strains isolated from lake sediments in this study

LRIE! s A
pIEN Pseudomonas (1) Aeromonas (6) .Shewanella (5) .Dechloromonas (1)
o Pseudomonas (3) \Halomonas (4) Exiguobacterium (2) | Pseudoalteromonas
(2) Vibrio (3) . Planococcus (4)
FEEW Halomonas (3) Exiguobacterium (1)
22 1 Planococcus (3) Halomonas (12) Pseudoalteromonas (1) Vibrio (1)
22 2 Planococcus (1) Halomonas (3) .Pseudoalteromonas (1) \Vibrio (3)
N AER) Planococcus (3) .Halomonas (11) Bacillus (1)
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100 | OTU 7 (7), KU353570
100 Vibrio sp. QHL19, JQ860234
OTU 11 (3), KU353574
” ® - Vibrio alginolyticus strain XHS2-9, KC954169
9~ OTU 9 (3), KU353572
Pseudoalteromonas sp. BSw10503, EF375571
101 (OTU 10, KU353573
%% pseudoalteromonas sp. TAO10_3, EU308473
_100[ OTU 1 (6), KU353564
Aeromonas sp. RP3, FM865884

L Shewanellaputrefaciens, CH1-32, JX971558 — Gammaproteobacteria
1

00 || OTU 2 (5), KU353565
% | Shewanellasp. Zh2-3, HF536502
Pseudomonas sp. AKB-2008-HE54, AM989281
10| |OTU 4 4), KU353567
# | Pseudomonas sp. HLT1-17, TX949403
101 OTU 13 (3), KU353576
Halomonas sp. GQ43, 1Q421326
100 Halomonas venusta, GU253988
\ED‘OTU 8 (30), KU353571
"% & Halomonas sp. TNB 158, AB166899 —
[OTU 3, KU353566
o0 L Dechloromonas hortensis strain MA-1, NR_042819

% | Exiguobacterium sp. HL95, KC705338
4“”ﬁ OTU 6 (3), KU353569
Exiguobacterium mexicanum strain APT20b, KC519399

100 10 1 OTU 12, KU353575
‘ Bacillus pumilus strain KBM-2-14, KF049124
Planococcus sp. 1-8, GQ404471
ﬁiom 5 (10), KU353568
™' Planococcus sp. BSw21723, JQ907346
Aquifex pyrophilus, NR_029172

} Betaproteobacteria

Bacilli

2
&

A~ OTU i B —MUREEFFIE N AFR)F 5, A4 OTU SRR M SR BRI T4 5 h CE U —#, 0 1745 m8) s 2
LY 3 5 FAR I SR BLEE B s (9 AR 7515 BRI Aquifexw pyrophilus 19 16S rRNA JE[R P 5145 R G0 5 7 BW B9 AR
1 SR ATEM LI bR 16S tRNA JEIN P8I RS K T
Fig. 1 Phylogeny of the obtained partial 16S rRNA gene sequencs in this study
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Fig.2 Cluster analysis of strains isolated from different lakes
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Table 4  Carbon substrates utilization by strains of different genus

TiREN LB TIIRRRGN  FLRRGN wAHE 4ER REEER

Halomonas + + + + + + +
Planococcus + + - + + + +
Vibrio - + + + + + +
Shewanella + + - + - - +
Pseudomonas - + - + +

Aeromonas - + - + _ _
Exiguobacterium - - - + _
Pseudoalteromonas - - + - - + +
Dechloromonas - - + - _ _ _
Bacillus - - - - + — _
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Fig. 3 Cluster analysis of strains isolated by using distinct sole carbon cultivation
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Fig. 4 Cluster analysis of carbon substrates utilization by distinct genera
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&S hPMIEE (Halomonas ) BRRRRITFI I B

Table 5 Carbon substrates utilization by strains of Halomonas

h PR B ( Halomonas)
TR CEW FEEE SmE WAl SRR RARES
HIFH(9.7) " + - + + - - -
FLEM (23.5) + + - - - + -
Z0k 1 (26.4) + + + + + + -
7232 (70.5) + + - - -
JNBEET (72.1) + + + + ¥ - +
C+TFORATRIL - T FRORA TR O WECF R NAERE, B ¢/ LK 6 [
R 6 s BEREE (Planococcus ) BRRRRITFIHIE B
Table 6 Carbon substrates utilization by strains of Planococcus
Wi shBR & ( Planococcus)
HREy e NEREREN  FLREN AR AR RGEAER
HIEH (9.7) + - - + - + -
1 (26.4) - + - + - + -
72 (70.5) - - - - - -
NBEH (72.1) - - + - + + -
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by the haloalkaliphile Halomonas campisalis: influence of

Diversity of Cultivable Bacteria Based on Different Carbon Sources in
the Sediments of Lakes on Northern Qinghai-Tibet Plateau

LIU Wen', YANG Jian', WU Geng', ZHANG Guojing', JIANG Hongchen'
(1. State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences,
Wuhan ,430074 , China)

Abstract ; Bacterial community structure was influenced by the composition of dissolved organic carbon
(DOC) , selective utilization of distinct carbon substrates can be observed for different bacterial taxa.
However, selective utilization of distinct carbon substrates on pure strains and its response to salinity are
still rare. Here, we investigated the diversity of cultivable bacteria and their response to salinity and car-
bon substrates in sediments from six lakes (Erhai Lake, Qinghai Lake, Tuosu Lake, Gahai Lake 1, Ga-
hai Lake 2, Xiaochaidan Lake, salinity range from 1 to 72 ¢/L) in northern Qinghai-Tibet Plateau by u-
sing single carbon substrate cultivation and polymerase chain reaction-based phylogenetic analyses. Seven
carbon substrates (e. g. sodium formate, sodium acetate, sodium pyruvate, sodium lactate, glucose, cel-
lulose and amino acids mixture) were used for enrichment cultivation. The obtained bacterial strains are
affiliated with ten bacterial genera, e. g. Pseudomonas, Aeromonas, Shewanella, Dechloromonas, Plano-
coccus, Halomonas, Exiguobacterium, Vibrio, Pseudoalteromonas and Bacillus. The strains within
Halomonas can utilize all the seven tested carbon substrates, indicating that they possess extensive carbon
metabolic pathways and are of capable of mediating carbon cycling in the studied lakes. The obtained
bacterial strains employ carbon sources of different carbon length differently as salinity increases: certain
bacterial strains prefer more complex carbon sources in response to salinity increase. In summary, salinity
not only affects the cultivable bacterial diversity but also utilization of carbon substrates in the sediments
of lakes in northern Qinghai-Tibet Plateau.

Key words : Qinghai-Tibet Plateau lakes ; Sediments ; Cultivable bacteria ; Carbon substrates utilization ; Di-

versity ; Salinity



