47 5 47 5  757~762

2007 10 4 Acta Microbiologica Sinica 4 October 2007
12 1 1 1 1
: 650091
2 416000
1.0~3.0mol/LL NaCl ~ GPY ISP 2

145 6 26

17.9% 19 Nocardiopsis 7 Streptomyces

8

16S rRNA 2 Sireptomyces 1

1 6 Nocardiopsis 4
939 A 0001-6209 2007 05-0757-06

GeneSnap 3.0
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1.3 lung cancer LXFL529L
1.3.1 mammary cancer MAXF40INL
80mlL 500mlL. melanoma cancer MEXF462NL
200r/min 28°C 96h renal cancer RXF486L uterus
1.3.2 cancer UXF1138L 6
150r/min 24h 4000r/min
75pg/mL 26
Oncotest 6
17.9% YIM 80056 YIM 80127 YIM 80139
1.4 mammary cancer MAXF401NL YIM
80193 renal cancer RXF486L YIM
512 NaCl 80172 gastric cancer GXF251L renal
Imol/L cancer RXF486L YIM 80175 gastric
NaCl Na, CO; pH 7.5 cancer GXF251L lung cancer LXFL529L
1.5 16S rRNA YIM 80188 mammary —cancer
DNA 16S rRNA PCR MAXF401NL uterus cancer UXF1138L
Cui ™ 6
Blast GenBank
16S rRNA CLUSTAL X 2.2
»
Kimura ? MEGA 3.1 Molecular 26 19
Evolutionary Genetics Analysis Nocardiopsis 7 Streptomyces
Neighbor-Joining method 5 YIM 80127 YIM
# 80133 YIM 80174 YIM 80186 YIM 90022 4
YIM 80136 YIM 80138 YIM 80147 YIM
2 GQ-14
2.1 o 17 1 17
145 YIM 80038 YIM 80139  YIM 80201
gastric cancer GXF251L 14
1 17
Table 1 Some phenotypic characteristics of 17 antitumor-positive actinomycete strains
Characteristics 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Amino acid* m m m L m m m L m m m m m L m m m
pH range 6-11 e6-11 7-11 6-11 7-11 7-11 7-11 7.1 7-11  7-11 7-11 7-11  7-11 69 7-11 7-11 7-11
pH optimum 8 7 8 9 8 8 9 8 8 8 8 8 7 7 8 8 8
 NaCl range 0-2.5 0-2.5 0-2.5 0-2.5 0-2.5 0-2.5 0-2.5 0-1.5 0-2.5 0-2.5 0-2.5 0-3.0 0-2.5 0-2.5 0-2.5 0-2.5 0-3.0

§ NaCl optimum
Gelatin liquefaction
H, S production
Milk coagulation
Nitrate reduction
Starch hydrolysis
Urease production
Utilization of
L-Arabinose
Cellobiose

1 1 0.5 1.5 1 1 1 0 0 0 1.0 1.5 0 0.5 1 0.5 1.0

+ - + + + + + + + + + + - + + - +
- - - - - + - + - - - + + + - - +
- - - - + - - - - + - + - + + +
+ + + + - + - +
- + _ _ - - - + -
- - - - + - - - + - + - - + -
+ - - - + + - - + - - + -
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1
D-Fructose + - - - - + - - - - + + - + -
Characteristics 1 3 4 5 6 9 10 11 12 13 14 15 16 17
D-Galactose - - - - - - - - - - - - - - - - -
D-Glucose + + - - - + - - - - - + - - + - +
Lactose - - - - - - - - - - - - - - - - -
Maltose - + + - + - + - + - - - + - - + -
Mannitol + + - - - + + - + - - - + - - + -
Raffinose - - + - - - - - - - - - + - - + -
Rhamnose + + - - - - + - - - + - + - - + -
Ribose + + - - - - + + - - - - + + - + -
Sodium acetate - - + - - - - - - - - - + - - + -
Sodium citrate + + + - - - + - - - - - - - - - -
Xylose - - - - - - - - - - - - - - - - -
L-Alanine + - + + - + + + - - + + - + + - +
L-Glycin - - + + - - + + - + - - - + - - -
L-Histdine + - + + - + + + - + + - + + + + +
YIM strains 1 80031 2 80033 3 80034 4 80038 5 80056 6 80127 7 80131 8 80139 9 80170 10 80172 11 80175 12 80188 13 80193
14 80201 15 80218 16 80225 17 80290. + Positive - Negative. * m meso-DAP L L-DAP $ NaCl mol/L.
2.3 8 6 6
Nocardiopsis 4 1-A
2 Streptomyces 2
8 16S 1-B
rRNA GenBank 1-A YIM 80034 YIM
1 Blast GenBank 80193 Nocardiopsis N.
exhalans DSM  44407" N. dassonvillei subsp.
168 rRNA dassonvillei DSM 43111"  99.5%  99.3% 165
rRNA YIM 80031 N.
1 165 etallicus DSM 44598" N prasina DSM 43845
A
RN o7 % 16S tRNA
0.01
61 _|-_Y]M 80172 (EF371472) @) ool ®)
100 YIM 80188 (EF371477) YIM 80139 (EF371479)
7 L YIM 80056 (EF371473) 6 _ T
Streptomyces griseus KCTC 9080 (M 76388)
YIM 80034 (EF371475)
) . . T
88 L Nocardiopsis exhalans Da4407" (AY036000) 79 | | Streptomyces caviscabies ATCC51928 * (AF112160)
L . T
Nocardiopsis prasina DSM 43845 " (X97884) % Streptomyces flavogriseus DSM 40323 T (AJ494864)
Nocardiopsis metallicus DSM 44598 (AJ420769) 4
YIM 80031 (EF371478) —— YIM 80038 (AY299622)
75 Nocardiopsis dassonvillei subsp.dassonvillei DSM 43111 T (X97886) Streptomyces venezuelae JCM 4526 7 (AB045890)
YIM 80193 (EF371475)
52 o ] T Streptomyces virginiae IFO 12827 T (D85123)
Nocardiopsis aegyptia DSM 44442 ° (A1539401)
Nocardiopsis halotolerans DSM 444107 (AT290448) Streptomyces avermitilis NCIBM 12804 T (AF145223)
1 8 GenBank

16S rRNA

Fig.1

A B

Neighbor-Joining tree A B constructed showing the phylogenetic relationships among 16S rRNA gene sequences obtained from the

8 antitumor-positive actinomycete strains and their closely related sequences downloaded from GenBank etc. The numbers at the nodes

> 50%

indicate the bootstrap values

substitutions per 100 nucleotides of 16S rRNA
© PR

based on neighbour-joining analyses of 1 000 resampled data sets. Bar 1 nucleotide

gone sequence. » ,
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98.4% YIM 80056YIM YIM 80172  YIM

80188 16S rRNA 99.7% 7
3

N . exhalans DSM 44407" 16S rRNA

98.1% ~ 97.8%

28 29

16S rRNA
99.5% " Stackebrandt  Pukall 1718
16S rRNA 99.5%
% DNA 24.1%
YIM 80034 YIM 80193  YIM 80031 Nocardiopsis
3 20
80056YIM YIM 80172  YIM 80188
45
1-B YIM 80038 18
YIM 80139 16S rRNA 145
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S. caviscabies ATCC 51928" 17.9%
S. griseus KCTC 9080"  S. flavogriseus DSM 40323"
YIM 80038  S.
caviscabies ATCC 51928" 16S rRNA
16S rRNA 99.4% 8 6
3 1 5
boostrap value
96 % YIM culturable microorganism
80038 * b 20
YIM 80139 S griseus KCTC9080"
99.8% as-yet uncultured microorganism
S. griseus 0 DGGE
15
DNA-DNA 6
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DGGE DGGE
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Micirobial diversity and screening of antitumor activity of actinomycete strains from saline
and alkaline environments in the Qinghai Province P. R. China

CHEN Yi-guang' > JIANG Yi' LI Wen-jun' CUI Xiao-long' XU Li-hua'"
! Key Laboratory for Conservation and Utilization of Bio-resources Yunnan
Institute of Microbiology Yunnan University Kunming 650091 China
2 Key Laboratory of Bio-resources and Environmental Ecology Institute of Ecology
Jishou University  Jishou 416000 China

Abstract Soil and sediment samples were collected from saline and alkaline soils or lakes in the Qinghai Province
northwestern China. 145 actinomycete strains were isolated using Glucose-Peptone-Yeast extract agar GPY and ISP
medium 2 agar supplemented with 1.0 ~ 3.0mol/LL NaCl at pH 7.5 ~ 10. The antitumor activities in vitro of the
fermentation broth extracts from the 145 test strains were detected in 6 human tumor cell lines gastric cancer GXF251L
lung cancer LXFL529L mammary cancer MAXFAOINL melanoma cancer MEXFA62NL renal cancer RXF486L and
uterus cancer UXF1138L . Out of 145 test strains 26 strains were positive in antitumor activities 17.9%  among them
19 strains belong to the genus Nocardiopsis 7 strains belong to the genus Streptomyces . Then 8 antitumor-positive strains
were submitted for 165 rRNA gene amplification and phylogenetic analysis after a comparison of antitumor activities
morphological physiological characteristics and whole cell amino acids analysis. The results suggested that strain YIM
80139 is a member of a known Streptomyces species S. griseus while strain YIM 80038 may represent a potential new
Streptomyce species and that the other 6 strains may represent 4 potential new species of the genus Nocardiopsis . The
results presented above showed that actinomycetes isolated from saline and alkaline samples are important resources for
bioactive compounds and the abundant microbial diversity in the saline and alkaline environments in the Qinghai
Province Northwestern China is attractive for further investigation.

Keywords antitumor activity —actinomycete ~ Nocardiopsis  saline and alkaline environment microbial diversity
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