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X-Gal 37 C
YXQ-LS-758I1 Eppendorf 24h 48h 72 h NCCLS
5817R  PCR Eppendorf AG 22331 Hamburg 2
GK-330C 1.5
1.1.2 @ ’ 13-4
’ - ’ - 1.6 16S rRNA PCR
’ 5% 10% 15 DNA
NaCl pH 7-8 K,Cr; 0, 50 mg/L 16S rRNA 8-27F
1429-1445R PCR
5% NaCl Blast GenBank/EMBL/DDBJ
80 1% 1% X- 168 rRNA Clustal_ X '
gal 2 mL/L 1% MEGA 3"
1.1.3 Escherichia coli Neighbor- Joining Method
ATCC 25922 Salmonella enteristidis
ATCC 13076 Pseudomonas  aeruginosa
ATCC 27853 Shigella flexneri ATCC 2
12022 Staphylococcus aureus ATCC 2.1 NaCl KC1  MgCl,
25923 Bacillus subtilis ATCC 6633 63
Micrococcus luteus CMCC B 28001
18-19 1 47
1.2 NaCl Kushner
20 16
4 4 C
NaCl KCI ~ MgCl, 1
37 C 7~30d
Na*
4 K*  Mg* XJ-11121
1.3 NaCl KCI  MgCl, NaCl - 12% kel 15%
5% NaCl 37 C MeCl, 30% !
7d 14d 21d 28d XJ-11063 XJ-11065 XJ-11156 Na®
Olympus BH-2 NaCl Na® K™ Mg
KCl  MeCl, 9-10 Na“* XJ-11104 XJ-11132 XJ-11157 X]J-
11158 XJ-11164 MgClL, 20%
1.4 NaCl 3 ~20%
1.4.1 1 KCl XJ-11171
50 mL 250 mL 200 r/min KCL MgCl,
37 C 3~5d NaCl
200 r/min 5000 x g
2.2
1.4.2 96 34
2 pl. M-H 5 46 14
0.5 98 pL 3 13 3 25
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54% 73% 17.4%
11
1
Table 1  Characteristics of salt-tolerance and enzyme-producing of actinomycetes isolated from salt lake in Hami Xinjiang
Strains No. §21(]]§l£7% ig}g;) JE\{/[‘;HC%: % Galactosidase Cellulase Amylase Esterase Protease
XJ-11061 0~10 0~20 0~25 - - - - -
XJ-11062 0~3 0~15 0~30 + + - - -
XJ-11063 0~6 0 0 - - - - -
XJ-11065 0~6 0 0 - - + - -
XJ-11068 0~6 0~5 0~20 - - + - -
XJ-11069 0~6 0~15 0~30 + - + - -
XJ-11072 0~3 0~15 0~10 - - + - -
XJ-11074 0 0 0 + - + - -
XJ-11075 0~15 0~3 0~6 - - - - -
XJ-11080 0~10 0~10 0~30 - - - - -
XJ-11086 0 0 0 + - + - -
XJ-11087 0~12 0~15 0~25 - - + - -
XJ-11088 0~1 0 0 NT NT NT NT NT
XJ-11089 0~10 0~15 0~30 + - + + -
XJ-11091 0~6 0~15 0~20 - - + - -
XJ-11098 0~6 0~15 0~30 + - + + -
XJ-11101 0~10 0~15 0~15 + - + - -
XJ-11102 0~3 0~5 0~10 + - + - -
XJ-11103 0~10 0~20 0~30 + - + - -
XJ-11104 0~6 0 0~15 + - + - -
XJ-11108 0~6 0~20 0~30 - - + - -
XJ-11109 0~12 0~5 0~15 - - - - -
XJ-11112 0~6 0~5 0~30 - - + + -
XJ-11113 0~6 0~15 0~30 + - - - -
XJ-11114 0~12 0~15 0~30 - + + - -
XJ-11116 0~6 0~10 0~25 + - + - -
XJ-11118 0~6 0~15 0~20 - - - - -
XJ-11120 0~10 0~15 0~30 - + + - -
XJ-11121 0~12 0~15 0~30 - - + + -
XJ-11123 0~6 0~5 0~20 - - + - -
XJ-11124 0~15 0~25 0~30 + - + + -
XJ-11128 0~10 0~15 0~15 - - + - -
XJ-11131 0~12 0~30 0~20 + + + - -
XJ-11132 0~6 0 0~15 - - - - -
XJ-11134 0~3 0~15 0~10 + - - + -
XJ-11135 0~12 0~15 0~15 + - + + -
XJ-11137 0~3 0~10 0~15 + - + - -
XJ-11138 0~12 0~20 0~30 + - + + -
XJ-11140 0~6 0~3 0~6 + - + - +
XJ-11146 0~6 0~10 0~15 + - + - -
XJ-11149 0~3 0~15 0~15 + - + + -
XJ-11150 0~3 0~15 0~15 + - + - -
XJ-11152 0~6 0~5 0~15 - - - - -
XJ-11154 0~12 0~30 0~30 + - + + -
XJ-11155 0~10 0~30 0~30 + - + -
XJ-11156 0~10 0 0 + - - -
XJ-11157 0~6 0 0~10 - - - - -
XJ-11158 0~12 0 0~30 - - - + -
XJ-11160 0~6 0~10 0~30 + - + - -
XJ-11162 0~6 0~25 0~ 15 - - + - +
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1
ane ; R:
Strains No. ;f:é’i’;u/ Edclll/g; M;ncgle 1% Galactosidase Cellulase Amylase Esterase Protease
o o >
XJ-11164 0~3 0 0~6 - - - - -
XJ-11165 0~3 0~5 0~15 + - + - -
XJ-11166 0~3 0~5 0~20 + - + - -
XJ-11167 0~10 0~25 0~30 - - + - -
XJ-11169 0~10 0~25 0~25 + - + + -
XJ-11171 0 0~15 0~30 + + + - -
XJ-11173 0~12 0~15 0~30 + - + + -
XJ-11174 0~6 0~5 0~10 - - + - +
XJ-11176 0~12 0~15 0~15 - - + - -
XJ-11177 0~15 0~5 0~25 - - - - -
XJ-11178 0~3 0~5 0~6 - + - -
XJ-11180 0~12 0~3 0~3 - - - -
XJ-11181 0~3 0~10 0~6 - + - -
+ Positive - Negative NT No Data.
2.3 o Sdmone Pseudo- Shige- Staphy-  Baci- Vo
Strains  E. lla en-  monas la loco llus
2 7 No. coil  teris- aerugi- ) . ccusau-  subti- Z;ua
23 1 tidis nosa R eus lis aw
XJ-11114 - - - - - - -
5 X116 = - - N - - -
6 XJ-11118 - - - + - - -
XJ-11120 - - - + - - -
XJ-11121 - - - + - + -
8 XJ-11123 - - - - - - -
XJ-11124 - - - - - - -
XJ-11128 + - - - - - -
XJ-11131 - - - + - - -
2 XJ-11132 - - - - - - -
Table 2 Antibacterial activity of the actinomycetes isolated from salt lake in XJ-11134 - - - - - - -
o XJ-11135 - - - + - - -
Hami  Xinjiang XJ-11137 - _ B B _ B B
Sdmone- Pseudo- Shige- Staphy-  Baci- Vo XJ-11138 — _ _ _ _ _ _
Strains  E.  la en-  monas loco lus
R . K lla . coccus XJ-11140 - - - + - - -
No. coil  teris aerugi- flesneri ccusau-  subti- huteus 11146
ticls nosa " s lis XJ- - - B - - - B
XJ—11061 _ _ _ _ _ _ _ XJ-11149 - - - - - - +
XJ-11062 + - - + - - + XJ-H150 - - - + - - -
XJ-11063 - - - - - _ _ XJ-11152 + - - + - - -
XJ-11065 - - - - - _ _ XJ-11154 + - - - - - -
XJ-11068 - _ _ _ _ _ _ XJ-11155 - - - - - - -
XJ-11069 = - - - - + - XFIS6 - - - - - - -
XJ-11072 - _ _ _ + _ _ XJ-11157 - - - + - - -
XJ-11075 - - - - - - + X158 - - - - - - -
XJ-11080 — _ B _ _ + _ XJ-11160 - - - + - - -
XJ-11086 — B B + B _ B XJ-11162 - - - - - + +
XJ-11087 - - - - - - - X-ed - - - - - - -
XJ-11089 - _ _ _ _ _ _ XJ-11165 - - - + - - +
XJ-11092 - _ _ + _ _ _ XJ-11167 - - - + - - -
XJ-11098 — _ _ " _ _ _ XJ-11169 - - - - - - -
XJ-11101 + - - + - - + XFH7E = - - - - - -
XJ-11102 - - - + - _ _ XJ-11173 - - - - - - -
XJ-11103 - _ _ _ _ _ _ XJ-11174 - - - - - - -
XJ-11104 - _ _ + _ _ _ XJ-11177 + - - - - - -
XJ-11108 - - - + - + - XJ-11178 - - - - - - -
XJ-11109 + - - + - _ _ XJ-11180 - - - - - - -
XJ-11112 - - - + - _ _ XJ-11181 - - - - - - -

XJ-11113 - _ _ _ _ _ _ solution concentration 2 pg/pl.  +  Positive - Negative
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2.4 16S rRNA Streptomonospora
16S rRNA DNA-DNA
GenBank EU910870-EU910886 8 XJ-11102
XJ-11062 X]J-11068 X]J-11072 Jiangella
XJ-11074 XJ-11083 XJ-11091 X]J-11116 XJ-11181 2
1 XJ-11063 XJ-11065
Myceligenerans xiligouense
2 XJ- 3
11063 XJ-11065 63
XJ-11089 6 8
Norcardiopsts XJ-11086
100 XJ-11089 (EU910882)
Nocardiopsis aegyptica DSM 444427 (AJ539401)

Fig. 1
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| Jiangella gansuensis YIM 0027 (AY631071)

XJ 11069 (EU910875)
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100 Myceligenerans ceystallogenes DSM 171347 (AY928181)

Myceligenerans xiligouense DSM 157007 (AY354285)
XJ-11063 (EU910872)

1001 XJ-11065 (EU910873)

XJ-11087 (EU910880)

Amycolatopsis nigrescens CSC 17-Ta-84T (DQ486887)

Amycolatopsis azurea IMSNU 20053 (AJ400709)
88 Saccharothrix tanjerinus JCM 103027 (AB020031)

100

67 99
80)

99 IXJ-IIOSS (EU910881) .
10 Saccharothrix texasensis NRRLB016134" (AF114814)
ir XJ-11116 (EU910885)
Streptomyces megasporus BBRC 14749T (AB184617)
XJ-11062 (EU910871)
Streptomyces cinnamonensis B1 957 (DQ462657)

XJ-11072 (EU910876)

Streptomyces sindenensis NBRC 33997 (AB184759)
XJ-11181 (EU910886)

Streptomyces xantholiticus 1737927 (EU570689)
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Streptomyces hygroscopicus NBRC 140167 (AB184567)
991 XJ-11068 (EU910874)

XJ-11091 (EU910883)

XJ-11074 (EU910877)

Streptomyces niger NBRC 133627 (AB184352)

75 k Streptomyces cellulosae ATCC 254397 (EU420014)

57

57

E.coli ATCC 117757 (X80725)

Phylogenetic Tree of Actinomycete Strains Isolated from Salt Lake in Hami  Xinjiang. Phylogenetic tree based on 16S rRNA gene sequence using the

neighbour-joining methods Saitou & Nei 1987 = showing the interrelationships of actinomycete strains isolated from salt lake in Hami Xinjiang and closed

previously described species. Numbers at branching points refer to bootstrap values 1000 resamplings only values above 50% are shown . The sequence of

E . coli ATCC 117757 X80725

was used as outgroup. Bar 5% sequence divergence.
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Biodiversity and Enzyme Screening of Actinomycetes from Hami Lake
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Abstract  Objective In order to study the biodiversity of actinomycetes isolated from salt lakes in Hami Xinjiang and the
characteristics of enzymes thereof. Methods Soil samples in salt lakes Hami were isolated with 4 isolation media containing
5% and 10% NaCl w/v by dilution-plate method. The activities of lipase galactosidase amylase esterase and cellulose from
isolated strains were qualitatively detected by using five selective media. Based on morphological characteristics test of salt
tolerance antibacterial activitity enzymatic characters and sequencing of 16S rRNA gene strains were selected for phylogenetic
analysis. Results A total of 63 actinomycetes were isolated from salt lake in Hami of which 47 strains were halophilic
actinomycetes. The antibacterial activity results showed that 23 strains had antibacterial activity toward Bacillus subtilis and other
pathogens. Three strains produced proteinase 46 strains produced amylase 14 strains produced esterase 34 strains produced
galactosidase and 5 strains produced cellulase. Analysis of 16S rRNA gene sequence indicated relatively rich genotypic diversity
among these actinomycetes. Conclusion There were abundant actinomycetes resources in the salt lakes in Hami  Xinjiang.
The strains had very promising enzyme activities.

Keywords Salt Lake actinomycetes diversity hydrolase screening
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