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Table 1 Composition of main ion of mud volcano in Usu county, Xinjiang
Sample[0] concentration/(g/L)
Main cations Main antions
ca® Mg? K* Na* COs* HCO3~ cl- SO,%
0.0242 ND? 0.0008 1.493 0.7755 3.1573 2.9721 1.3465

a. Not determined.
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T2 WERMEERSRIRE 2.4 FEEGREEL LR B R IF L
Table 2 Classification standard of halophilic actinomycetes 4
Classification Standard 30 27 6 4
Halophilic actinomycetes Optimum NaCl/% 1 3
Weak halophilic actinomycetes 0.2-0.5 mol/L(1.17%-2.93% NaC I)
o uame 70%  65%
Moderate halophilic actinomycetes  0.5-2.5 mol/L(2.93%-14.63% NaCl)
Extreme halophilic actinomycetes 2.5-5.2 mol/L(14.63%-30.4% NaCl
F3 HERAWMEEMEEM LR FIRHE
Table 3' _Char_acterlstlcs of salt-tolerance and _enzyme-producm_g _qf the 25 FERERNEERSELES O
halophilic actinomycetes from Mud Volcano in Usu county, Xinjiang
. Opti- Opti- '
Strains Galac-  Cellu- .
mum - Esterase Amylase Lipase 25 16S rDNA
No. NaCli%  KCl/% tosidase  lase
10000 10 510  + - - - - (Streptomyces)
10003 5-10  5-10 4 - - * - (Nocardiopsis) 2
10004 5-15  5-15 - - + + -
10005 0-10 05 . B B B B 7 10024 (1 10035
10006  0-10  0-10 + - - - + Streptomyces paulus 100%
10009  5-10  5-15 + - - + - 5
10010  0-5 5-10 + - - + -
10011  5-10  5-10 + - - - - 33 3 10013 10024 10032
100125710 55 B - B * Nocardiopsis salina
10013 510  5-10 + - - - _
10014 510 510  + - - . + (AY373031)M 98.79% 99.91% 99.97%
100175710  5-10 - - - ¥ - 10024 10054 10006 Nocardiopsis
10020  5-10  5-10 + - + - -
10021 515  0-10 + _ _ + _ exhalans(AY03600) 96.64%  96.73%
10023 510 510 - - - + - 10006 DNA
10024  5-10  5-15 + - - - _
0,
1006 0.5 510 . B . . . 10009 10036 99.9%
10027 0-10  10-15 - - - + - Nocardiopsis
0850 S s $ 7 - umidischolae ~ AB368715 98.96%
10029  5-10  5-10 + - < + -
10030  5-10  5-10 + P + + _ 98.26% 4 10055
10031 510 515+ . - ¥ - Nocardiopsis umidischolae (AB368715)
10032  5-10  5-10 + - - - - — -
10033 5.0  5-10 N _ ~ N _ 98.67% 3 10026  Nocardiopsis umidischolae
10034 0-10  5-15 + - - - - (AB368715) 98.87% 10055 10026 10009
10035  5-10  5-10 - - - - - . -
10036 510 515 .\ ~ . ~ Nocardiopsis umidischolae(AB368715)
10037  5-10  5-10 + - + -
10038  5-10  5-15 - - + + -
10039  5-10  5-10 + - - + -
10040 10 0-10 - - - + _
10041 5-10 10 - + - + -
10042 5-10 0 - + - + _
10045  5-10  5-10 + - - - - Vs
10046  5-15  5-10 - - - - - 3 ﬁ lﬁ
10047  5-10  10-15 - - - + -
10048  5-10  5-10 + - - + -
10050  5-10  5-10 + - - + -
10051 5 5-10 + . - _ _
10054  0-10  0-10 + - - + -
10055  5-10  5-10 + + - + +
10057  5-10 15 + . - _ _

10058 0-10 5-10 -

+: Positive; —: Negative.

43
Na* K*
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1 HBEHREAUMOEENEAERRNAELEMRXRE
Fig. 1 Neighbor-Joining tree constructed showing the phylogenetic relationships among 16S rDNA gene sequences obtained from the
partial halophilic actinomycete strains of Usu Mud Volcanos in Xinjiang. Their cloesly related sequences downloaded from GenBank
etc. The numbers at the nodes indicate the bootstrap values based on neighbour-joining analyses of 1000 resampled data sets. Bar, 0.02
sequence divergence.Sequences accession numbers in GenBank are in brackets.
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Diversity of halophilic actinomycetes from mud volcano in Xinjiang
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Abstract: [Objective] To know halophilic actinomycetes and their enzyme-producing ability from mud volcano in Usu
County, Xinjiang, China. [Methods] Soil samples in mud volcano were isolated with five isolation media containing 5%
and 10% NaCl (w/v) with dilution-plate method. The activities of lipase, galactosidase, amylase, esterase and cellulase
from isolated strains were qualitatively detected by using five selective media. Base on morphological characteristics, test
of salt tolerance, screening of enzymatic characters and sequencing of 16S rDNA gene, strains were selected for phy-
logenetic analysis. [Results] A total of 43 halophilic actinomycetes and 3 extreme halophilic actinomycetes were obtained.
Screening results for enzyme activity showed that 4 halophilic actinomycetes produced lipase, 30 strains produced galac-
tosidase, 27 strains produced amylase, 6 strains produced esterase, 4 strains produced cellulose and 1 strain produced 4
enzymes simultaneously. According to 16S rDNA sequence analysis, 24 of 25 detected sequences were affiliated with
Nocardiopsis, and the other one was Streptomyces. In the phylogenetic tree, strain 10006 producing 2 enzymes and No-
cardiopsis exhalans (AY03600)showed 96.64% similarity (less than 97%), which indicated that strain 10006 was a possi-
ble new species. [Conclusion] There are plenty of galactosidase or amylase-producing halophilic actinomycetes and
higher enzyme-producing diversity of Nocardiopsis in Usu mud volcano. In addition, there are potential microbial re-
sources in this extreme environment.
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