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2
10% I KMS098PBr
NaCl  28C 7d 14d 21d 5'-TAAGGAGGTGATCCAGCC-3" KMS098PDr 5'-GGG-
28d Olympus BH-2 TTGCGCTCGTTG-3" KMS098PCr 5’-TCTGCGCATTTC-
ACCGCTAC-3' I KMS961P1  5’-CGGAATTA-
TTGGGCGTA-3" KMS961P2  5'-CCTTACCTGGGCTTG-
ACAT-3" KMS957P1 5'-CAGAGTTTGATCCTGGCT-3’
1.5 1.7.4
Hasgawa 1983 ° Thin layer Blast GenBank/EMBL/DDB]
chromatography TLC
1.6 16S tDNA CLUSTAL X
3 6
Neighbor-Joining '
Treeview *
1.7 16S rDNA PCR 2
1.7.1 DNA Orsini
? 2.1
1.7.2 16S rDNA Primer A
E. coli 16S tDNA 5" 8 ~ 27f 5'- 8
AGAGTTTGATCCTGGCTCAG-3’ Primer B 32 1
E. coli 16S rDNA 5’ 1523 ~ 1504~ - -
5'-TTAAGGATGGTGATGCCGCA -3’
PCR 95°C Smin Taq
95°C Imin 55C Imin 72°C 3min 30
72C Smin
1.7.3 16S rDNA 16S rDNA
1
Table 1 Partial phenotypic characteristics of the moderately halophilic actinomycetes isolated from Xinjiang and Qinghai Provinces
. . . . NaCl tolerant Optimum pH tolerant
Strains no. Isolation place Amino-acids Genera range! % NaCl/ % range
YIM 90001 Xinjiang meso-DAP Prauserella 3~20 10~ 15 6.0~10.0
YIM 90002 Xinjiang meso-DAP Streptomonospora 5~20 10~ 15 6.0~10.0
YIM 90003 Xinjiang meso-DAP Streptomonospora 1~20 10 6.0~10.0
YIM 90004 Xinjiang meso-DAP Nocardiopsis 3~20 10 6.0~10.0
YIM 90005 Xinjiang meso-DAP Prauserella 0~20 10-15 6.0~10.0
YIM 90006 Xinjiang meso-DAP Nocardiopsis 3~20 10 6.0~10.0
YIM 90007 Xinjiang meso- L-DAP Saccharomonospora 5~20 10 6.0~10.0
YIM 90010 Xinjiang meso-DAP Nocardiopsis 3~20 10 6.0~10.0
YIM 90012 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90013 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90014 Qinghai meso-DAP Nocardiopsis 1~20 10 6.0~10.0
YIM 90015 Qinghai meso-DAP Nocardiopsis 3~20 10 6.0~10.0
YIM 90016 Qinghai meso-DAP Nocardiopsis 3~20 10 6.0~10.0
YIM 90017 Qinghai LL-DAP Streptomyces 0~15 10 6.0~10.0
YIM 90018 Qinghai LL-DAP Streptomyces 0~15 10 6.0~10.0
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1
. . . . ) NaCl tolerant Optimum pH tolerant
Strains no. Isolation place Amino-acids Genera rangel % NaCl/% range
YIM 90021 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90022 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90023 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90024 Qinghai meso-DAP Nocardiopsts 0~20 5~10 6.0~10.0
YIM 90025 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90026 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90027 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90028 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90029 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90030 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90031 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90032 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90033 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90034 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90035 Qinghai meso-DAP Nocardiopsts 0~20 5~10 6.0~10.0
YIM 90036 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90037 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90038 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90039 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90040 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90041 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90042 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90043 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90044 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
YIM 90045 Qinghai meso-DAP Nocardiopsis 0~20 5~10 6.0~10.0
2.2 4
8
Prauserella 2 pH 6.0~ 10.0 pH
Streptomonospora 1 7.0~9.0 1
Saccharo monospora 3
Nocardiopsis H,S
Streptomyces YIM 90001  YIM 90005
Nocardiopsis
1 1 2

2
Table 2 Physiological properties of some moderately halophilic actinomycetes isolated from Xinjiang and Qinghai Provinces

Isolates number 1 2 3 4 5 6 7 10 12 13 14 15 16 17
Growth at NaCl/ %

0 - - - - + - - - + + - - - +
5 + + + + + + + + + + + + + +
10 + + + + + + + + + + + + + +
15 + + + + + + + + + + + + + +
20 + + + + + + + + + + + + + -
25 - - - - - - - - - - - - - -
Optimum growth temperature/ “C 28 28 28 28 28 28 37 28 28 28 28 28 28 28
Gelation liquefaction + - - + + - - - + + - + + +
Milk peptonization + - - - - - - - - - - + + -
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4
2
Isolates number 1 2 3 4 5 6 7 10 12 13 14 15 16 17
Milk coagulation - - - - - - — — _ _ - _ _ _
Starch hydrolysis - + - - - + - - - - — _ _ _
Nitrate reduction - + + + - + + + - + + + + -
H, S Production - - - - - - _ - _ _ _ _ _ _
Urease production + - - - + - - - + - - + + +
Growth in cellulose - - - - - - - - - - _ - _ _
Malanin production - - - + - + - - _ _ _ _ _ _
Carbon utilization 1%
Glucose + - - - + - - - - - — _ _ _
- Arabinose - - - - + - - - - - — — _
Cellobiose - - - + + + - - - - - _ _
Ribose - - - - + + - - - - - - - _
Fractose + - - - + - - - — — _ _
Galactose - - - - + - - - + + - - _
Meso — inositol + - - - + - - - - - - + + +
Mannitol - - - - + - - _ _ _ _ _ _
Melibiose - - - - - - - - + - - _ _
Raffinose + - - - + - - - - - — _ _ _
Rhamnose + + - - + - - - _ _ _ _ _ _
Sodium citrate + - - + + - + + - + + + -
Trehalose - - - - - - - - - X _ _ _ _
Xylitol + - - - - - - = - - - + +
Xylose + - - — _ — s z _ _ _ _ _
Sodium acetate - - - - - - _ > + - - - _ _
Sucrose + - - - + A 2 - - - - - — -
Maltose - - - - + - - - + + + - + +
12 represent strains YIM90001 YIM90002 respectively +  Positive - Negative.
2.3 DNA-DNA
YIM
90007 L-DAP meso-DAP YIM 90017 Prauserella halo-
YIM 90018  L-DAP phila Prauserella alba
meso-DAP 1 ’ YIM 90007
2.4 Saccharomonospora 16S rDNA
14 — Saccharomonospora  halo-
16S rDNA phila 97 % 96.4%
16S tDNA GenBank YIM 90007 DSM
44411" DNA-DNA
1 YIM 90007
Saccharomonospora
3 5 paurometabolica 10
YIM 90001 YIM 90005 YIM 90007 YIM 90002 YIM 90003 YIM 90004 YIM
Pseudonocardiaceae YIM 90001 90006 YIM 90012 YIM 90013 YIM 90014 YIM
YIM 90005 Prauserella 90015 YIM 90016 Nocardiop-
16S rDNA saceae 16S rDNA
YIM 90002 YIM 90003
97.5% ~97.8% 93.8% ~ 94.8%
G + C mol% ~95.1%

. 94.99% ~ 9
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Phylogenetic tree showing the relationships among halophilic actinomycete strains isolated from Xinjiang and Qinghai Provinces and

relative species and other taxa downloaded from GenBank based on 16S rDNA sequences Numbers on branch nodes are bootstrap values

1000 resamplings . The sequence of Streptomyces megasporus 768100 was used as outgroup. Bar 0.1 substitutions per nucleotide.
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A Primary Study on Biodiversity of Moderately Halophilic
Actinomycetes in Xinjiang and Qinghai Area

LI Wen-Jun®  TANG Shu-Kun ~ WANG Dong XU Li-Hua JIANG Cheng-Lin
Key Laboratory for Microbial Resources of Ministry of Education  Yunnan Institute of Microbiology ~ Yunnan University ~Kunming 650091 China

Abstract Some soil and muddy samples were collected from areas of Xinjiang and Qinghai in the west of China. 8 and
32 moderately halophilic actinomycete strains were isolated respectively using Starch-Casein agar Glycerol-Asparagine
agar and Soil-extract agar media. Then 14 strains were chosen for 16S rDNA amplification and systematic analysis based
on comparison results with their morphology physiological characteristics and whole cell-wall amino acids analysis. There
were at least 5 genera and more than 10 species of moderately halophilic actinomycetes recovered from Xinjiang and Qing-
hai from the view of biodiversity Such as genus Nocardiopsis and genus Streptomonospora of the family Nocardiopsaceae
genus Prauserella and genus Saccharomonospora of the family Pseudonocardiaceae —genus Streptomyces of the family
Streptomycetaceae . In addition the variety from Xinjiang was much higher than from Qinghai area.

Key words Halophilic actinomycetes 16S rDNA Biodiversity
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