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200r/min 28°C 96h Angela ' PCR 1kb DNA
=2:2:1 2 Ladder =~ marker 9~ 11ul. PCR 2% WIV
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bromide GeneTools 2.11 SynGene
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Gastric cancer NTSYS 2.02 Exeter Software New York
Lung cancer Mammary USA rep-PCR
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cancer Unweighted pair group method using averages
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Dice '
1.4
2
L 2.1
2% NaCl W/V Hopwood YIM 90022
DNA " G+C !
1.5 16S RNA
DNA 16S rRNA PCR 2.2
Cui " YIM 90022
Blast GenBank EMBL
16S tRNA
CLUSTAL X *
Saitou  Nei Neighbor-Joining
ISP 2 ISP 6
1.6 rep-PCR YIM 90022
DNA 1 1
BOXAIR 5'-CTACGGCAAGGCGACGCTGACG-3’
1 YIM 90022
Table 1 Cultural characteristics of strain YIM 90022
Medium " Growth Aerial mycelium Substance mycelium Soluble pigment
Yeast extract/malt extract agar ISP 2 Good Light gray Deep brown Deep brown
Oatmeal agar ISP 3 Abundant Light gray Light gray Deep brown
Inorganic salt/starch agar ISP 4 Abundant Light gray Light gray -
Glycerol/asparagines agar ISP5 Poor Light gray Pale gray Light gray
Peptone-yeast ext-Fe agar ISP6 Good White Light brown Light brown
Czapek’ s agar Good Yellowish white Yellowish white Black brown
Potato extract agar Moderate Yellowish white Light yellow -

% All media were adjusted to pH 8.5 supplemented with 2% NaCl W/V

2.3
YIM 90022  16S rRNA
GenBank accession DQ387958 1500 bp
GenBank
16S rRNA
Clustsl X " Mega 2.1
2

Neighbor-Joining Kimur "

No soluble pigment was produced ISP International Streptomyces Project * .

1000 Bootstrap
Bootstrap YIM
90022 N . exhalans DSM 44407" N.
prasina DSM 43845" N . metallicus DSM 44598"
N . listeri DSM 40297"
98.8% 98.5% 98.4% 97.8%  16S rRNA
YIM

90022 4
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synnemataformans DSM  44143"  99.49% N.
metallicus DSM 44598" N. prasina DSM 43845"
99.4%
2.4 rep-PCR
BOXAIR YIM 90022
N.

exhalans DSM 44407" N. listeri DSM 40297" N.
metallicus DSM 44598" N . prasina DSM 43845" N.
tropica DSM 44381" N . umidischolae DSM 44362"

1 YIM 90022 2 % NaCl W/V -
DNA rep-PCR
21d
Fig.1  Scanning electron micrograph of strain YIM 90022 on ISP 2 3-A 250 ~ 3500 bp
supplemented with 2 % NaCl W/V for 21 days.
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16S rRNA 99 %
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N. exhalans DSM 44407" 9.5 % N.
dassonwillei subsp. Dassonvillei DSM 43111" N. »
56 N.metallicus DSM 44598T(A.T 42076)
N.exhalans DSM 444077 (AY036000)
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6 N.tropica DSM 44381T(AF105971)

100 N.umidischolae DSM 443627 (AY036001)

N.alba DSM 43377 T (X97883)

41

65
N.aegyptia DSM 44442 T (A1539401)

43 ——  N.lucentensis DSM 440478 (X9788)
N.halotolerans DSM 44410 T (A1290448)

100] 65 _I—_Ndassonvil/er DSM 431117 (X97886)
70 N.synnemataformans DSM 44143T(Y13593)
N.salina YIM90010 T (AY373031)

— 08 Ii N.kunsanensis DSM 4452747 (AF195412)
84 N.xinjiangensis YIM 90004 (AF251709)
N.composta DSM 445517 (AF360734)
T|—— N.halophila DSM 444494T(AJ421018)

N.trehalosi DSM 44380T(AF105972)

80

Streptomonospora salina DSM 445937 (AF178988
—

100 — Streptomonospora alba YIM 90003 T(AF462347)
Thermobifida alba DSM 43795 T (AF002260)

Actinomadura madurae DSM 43067 T(X97889)

2 YIM 90022 GenBank 16S rRNA
Fig.2  Neighbor-Joining tree constructed showing the phylogenetic relationships among strain YIM 90022 and other related strains downloaded from GenBank

etc. Numerals on branches are the supporting percentage by 1000 replicates. Bar 1 nucleotide substitution per 100 nucleotides of 16S rRNA gene sequence.
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Fig.3 Rep-PCR fingerprinting patterns from genomic DNA of stain YIM
90022 and 6 related type strains of the genus Nocardiopsis A and the
dendrogram of relationships among strain YIM 90022 and its relatives
derived from rep-PCR DNA fingerprinting. A similarity matrix was
produced from analysis of rep-PCR data obtained using BOXA1R primer.
Cluster analysis was performed by UPGMA on matrix calculated with the
Dice s coefficients B . M 1kb DNA ladder 1. YIM 90022 2. N.
exhalans DSM 44407" 3. N. listeri DSM 40297" 4. N. metallicus
DSM 44598" 5. N. prasima DSM 43845" 6. N. tropica DSM 44381"

7. N.umidischolae DSM 44362" .
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2 YIM 90022
Table 2 Differential characteristics between strain YIM 90022 and closely related Nocardiopsis species
L. N . exhalans N . prasina N . metallicus N. listeri
Characteristics YIM 90022 DSM 44407" DSM 43845" DSM 44598" DSM 40297"
Catalase activity + + + ND +
Growth at
10 C + + - W +
45 C + - - - -
pH 12 + ND - - ND
10 % NaCl + + + + -
Utilization of
L-Alanine + + + - -
L-Arabinose - + + ND +
D-Fructose + + ND +
D-Galactose w - - + -
Gelatin - ND + + +
D-Glucose + + - + +
L-Histdine + - + ND +
D-Maltose - + + + +
Mannitol w ND - - -
D-mannose + + - + +
L-Phenylalanine - + + ND +
L-proline + + - + +
Raffinose + ND - - -
L-Rhamnose - + - + +
L-Serine + + - - -
Sucrose + ND - + -
D-Trehalose - + - ND +
Data for N. exhalans N. prasina N .metallicus and N . listeri were taken from Yassin et al ' Peltola et al.  and Schippers et al. Z . + positive

negative W weak growth or reaction ND no data.
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Isolation and phylogenetic analysis of one actinomycete strain
YIM 90022 exhibiting anticancer activity

CHEN Yi-guang' > LI Wen-jun' CUI Xiao-long' JIANG Cheng-lin' XU Li-hua'"
' Key Laboratory for Conservation and Utilization of Bio-resources  Yunnan Institute of Microbiology Yunnan University ~Kunming 650091  China

2 College of Bio-resources- Environment Science  Jishou University — Jishou 416000  China

Abstract One facultative alkaliphilic actinomycete strain YIM 90022 was isolated from hypersaline alkaline soil in
Qinghai province China. An almost-complete 16S rRNA gene sequence 1500 bp for strain YIM 90022 was obtained.
Phylogenetic analysis based on 16S rRNA gene sequences showed that strain YIM 90022 was closely related to four
members of the genus Nocardiopsis with 16S rRNA gene sequence similarity values of 98.8 % N. exhalans DSM
44407"  98.5% N. prasina DSM 43845"  98.4% N. metallicus DSM 44598" and 97.8% N . listeri DSM
40297"  but represented a distinct phylogenetic lineage. Repetitive element sequence-based PCR  rep-PCR  genomic
fingerprinting was evaluated on strain YIM 90022 and its closest relatives to investigate their genetic relatedness. The
analysis of the rep-PCR genomic fingerprints showed that strain YIM 90022 was distinguishable from its closest relatives.
The polyphasic taxonomic data presented in this study including its morphology physiological and biochemical
characteristics  chemotaxonomy  16S rRNA gene sequence-based phylogenetic analysis and rep-PCR genomic
fingerprinting supported the view that strain YIM 90022 represented a potential new species of the genus Nocardiopsis .
The fermentation broth of strain YIM 90022 strongly inhibited growth of cell series of gastric cancer lung cancer

mammary cancer melanoma cancer renal cancer and uterus cancer. Strain YIM 90022 grew well on most tested media

producing exuberant vegetative hyphae and aerial hyphae. The vegetative hyphae are long and fragmented. Light yellow to
deep brown diffusible pigments were produced on ISP 2 ISP 3 and ISP 6. Growth of the strain occurred in the pH range
6.0~ 12.0 with optimal pH 8.5. The NaCl tolerate range was 0 ~ 15 % W/V . Cell walls contain meso-
diaminopimelic acid and have no diagnostic sugars. Polar lipids are phosphatidylcholine phosphatidylglycerol

diphosphatidylglycerol  phosphatidylmethylethanolamine. Major menaquinones are MK-10 H, Hy . The DNA G + C
content is 71.5 mol % .

Keywords  Nocardiopsis Anticancer activity 16S rRNA gene Rep-PCR genomic fingerprinting Phylogenetic analysis
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