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Fig. 1 Phylogenetic tree showing the relationships among reference strains and experimental trains based on 16S rRNA gene se-

quences. Bar: 1% sequence divergence. The numbers at the nodes indicate the bootstrap values (> 50%) based on neighbour-joining
analyses of 1 000 resampled data sets. Numbers in parentheses represent the sequences accession number in GenBank.
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Fig. 2 Phylogenetic tree showing the relationships among reference strains and experimental trains based on 16S rRNA gene se-
quences. Bar: 0.5% sequence divergence. The numbers at the nodes indicate the bootstrap values ( > 50 %) based on neighbour-joining
analyses of 1 000 resampled data sets. Numbers in parentheses represent the sequences accession number in GenBank.

YIM 48778 30
YIM 48794

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



956

Yanru Cao et al. /Acta Microbiologica Sinica (2008) 48(7)

0.005

100

85

Nocardia thailandica IFM10145" (AB126874)

Nocardia asteroids DSM43757" (AF430019)

Nocardia nova JCM6044" (AF430028)

Nocardia pseudobrasiliensis DSM44290" (AF430042)

Nocardia niigatensis IFM0833" (AB092565)

Nocardia acidivorans GW4-1778" (AM402972)

100

Nocardia lijiangensis YIM33378" (AY779043)

3 R#E 16S rRNA £ E F 51 E 8 R F it AL i

Nocardia cyriacigeorgica DSM44484" (AF430027)

Nocardia sp. Y1M48789 (EU499346)

I_ Nocardia alba YIM30243" (AY222321)

Nocardia higoensis IFM10084" (AB108778)

| Nocardia shimofusensis YZ-166" (AB108777)
Nocardia otitidiscaviarum DSM43242" (X80611)
100 ' Nocardia farcinica DSM43665" (AF430033)

Nocardia caishijiensis F829" (AF459443)

Nocardia acidivorans GW4-1778" (AM402972)

00— Nocardia sp.YIM48774 (EU499342)

Fig. 3 Phylogenetic tree showing the relationships among reference strains and experimental trains based on 16S rRNA gene
sequences. Bar: 0.5% sequence divergence. The numbers at the nodes indicate the bootstrap values ( > 50 %) based on neighbour-
joining analyses of 1 000 resampled data sets. Numbers in parentheses represent the sequences accession number in GenBank.
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Table 1 Antimicrobial activities and distribution of biosynthetic sequences in 30 isolates

Family (strain No.) 1 2 3 4 5 6 7 8 9 10 11 12 13 14
A(5) 1 0 0 1 0 4 0 0 1 0 1 4 3 2
B(4) 1 1 1 1 0 3 0 1 0 0 2 2 3 3
C(1) 0 0 1 0 0 0 0 0 0 0 0 1 0 0
D(8) 4 | 6 5 0 3 0 0 | 0 2 5 2 5
E(5) 1 0 2 2 0 3 0 0 0 0 1 3 3 4
F(2) 0 0 1 0 0 0 0 0 0 0 0 0 1 1
G(1) 1 0 0 1 0 1 0 0 0 0 0 0 0 0
H(1) 1 0 0 1 0 1 0 0 0 0 1 1 0 1
1(3) 0 1 1 2 1 1 0 1 0 1 0 2 0 1
Total(30) 9 3 12 13 1 16 0 2 2 1 7 18 12 17

A. Streptomycetaceae; B. Micromonosporaceae; C. Thermomonosporaceae; D. Streptosporangiaceae; E. Nocardiaceae; F. Micrococcaceae; G.
Jonesiaceae; H. Pseudonocardiaceae; I. Other bacteria. 1. Staphylococcus aureus; 2. Bacillus subtills; 3. Bacillus megaterium; 4. Phytophthora
nicotianae; 5. Alternaria alternate; 6. Fusarium graminearum; 7. Colletotrichum sp.; 8. Gonmatopyricularia amomi; 9. Protomyces macro-
sporus; 10. Aspergillus niger. 11. CYP; 12. PKS II; 13. PKS I; 14. NRPS.
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Fig. 4 PCR products of four genes. A. PKS :2,3,7,8 Negative control; 1,4,5,6 Expression product; M. 100 bp DNA Ladder Marker.
B. NRPS: 4,7,9,10,11 Negative control; 1,2,3,5,6,8 Expression product; M. 100 bp DNA Ladder Marker. C. CYP: 1. Negative control; 2.
Expression product; 3. M. 100 bp DNA Ladder Marker. D. PKS : M. y-EcoT 14 digest; 1. Negative control; 2,3 Expression product.
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Diversity of actinomycetes in Wuling Mountain
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Abstract: [Objective] To isolate new actinomycetes for discovering compounds of pharmaceutical importance. [Methods] We
collected 280 soil samples from virgin forest in Wuling Mountain. In total 1134 actinomycetes were isolated by culture-dependent
method. Of them 30 strains were selected and then characterized by phylogenetic analysis based on sequences of 16S rRNA gene.
Antimicrobial activities were determined by agar well diffusion method, and genes of type and polyketide synthases (PKS
PKS ), nonribosomal peptide synthase (NRPS) and polyene cytochrome P450 hydroxylase (CYP) were screened by PCR.
[Results] Thirty strains belonged to 8 families, 13 genera: Streptomyces (>70%), Micromonospora, Dactylosporangium, Catellato-
spora, Sphaerisporangium, Streptosporangium, Actinomadura, Nonomuraea, Nocardia, Rhodococcus, Arthrobacter, Microbacte-
rium, and Pseudonocardia. There are 5 novel species candidates. Thirty strains showed different antimicrobial activities against one
to three bacteria and pathogenic fungi. [Conclusion] Abundant diversity of actinomycetes existed in the virgin forest of Wuling
Mountain which has many new taxa, and Streptomyces is the predominant population. The strains showed high antimicrobial activi-
ties and can be further researched for exploiting new compounds of pharmaceutical.
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