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Table 1 The source, vegetation plant and acidity of soil samples

Sample Location and vegetation pH

The evergreen broadleaf forest in Diaocen

1 . : 6.6
Mountain, Yunnan Province

5 The mixed forest in Diaocen Mountain, Yun- 6.2
nan Province '

3 The pine forest, Chuxiong, Yunnan Province 5.8
The evergreen broadleaf forest in Diaocen

4 . i 53
Mountain, Yunnan Province

5 The evergreen broadleaf forest in Zhongshan 56
of Diaocen Mountain, Yunnan Province '

6 The pine forest, Yanglin, Yunnan Province 6.2

7 The pine forest in Dashao of Guandu, Yunnan 6.5
Province '
The evergreen broadleaf forest in Diaocen

8 ; - 6.3
Mountain, Yunnan Province

9 The mixed forest in Diaocen Mountain, Yun- 51
nan Province '

10 The pine forest, Zixi Mountain, Yunnan Province 6.0

1 The evergreen broadleaf forest in Diaocen 6.3
Mountain, Yunnan Province '

12 The evergreen broadleaf forest in Zhongshan 54
of Diaocen Mountain, Yunnan Province '

13 The pine forest, Yanglin, Yunnan Province 6.4
The pine forest in Dashao of Guandu, Yunnan

14 " 6.4
Province
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Fig. 1 Electron microscope photographs showing four types of
spore chain morphological features of tested strains. The mor-
phology was established by examining gold-coated dehydrated
specimens using a FEI QUANTA electron microscope. A:
straight chains (8000x); B: straight to flexuous chains (8000x%);
C: flexuous chains (8000x%); D: spiral chains (10000x).
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Table 2 Color groups and cultural characteristics of the 16 neutrotolerant acidophilic streptomycete representatives

Strain number Color group Aerial spore mass Substrate mycelium Diffusible pigments
157,701, 913, 919, 1413 Greyish brown Light grey or grey Brown or greyish brown None or light brown
126, 132, 134 Cinerous Grey Not distinct or grey None
317, 1307 Golden Whitish Grey Bright yellow to greyish yellow  None or light yellow
123, 926 White White Pink or flesh colored None
136, 145 Yellow Light yellow Cream colored None
405 Light purplish  grey Light purple to grey Grey Light purple
13c15 Greyish redish pruple Sparse, grey Mahogany Brownish purple

Strain 1307(AY876940)

Strain 919(EU159564)

oL Strain 913(AY882020)
o Strain 317(AY882019)

VP I Strain 123(AY897204)

—— Strain 157(AY897205)

—H—— Strain 1413(AY876943)

MP, S. ferralitis DSM 41836 (AY262826)

«S. mucoflavus” NBRC 13973 (AB184555)

S. yeochonensis NRRL B-24245T(AB249943)

Strain 13c15(AY876941)

| Strain 132(AY897202)

| 100Strain 134(AY897203)

97 S. macrosporus DSM 414497 (Z68099)
S. thermolineatus DSM 414517 (Z68097)
Strain 701(AY876942)

MP E S. parvisporogenes LMG 20072T(AJ781348)
9 S. cinnamoneus subsp. albosporus NRRL B-5624 T(EF654100)

MP_| S. platensis subsp.malvinus NBRC 138277 (AB184820)
10015 sviceus NBRC 139807 (AB184559)
Streptomyces griseocarneus NBRC 127767 (AB184135)
53— S. seoulensis NBRC 16668T(AB249970)
‘E’S. recifensis NBRC 128137( AB184165)
MP] 1000 L5 griseoluteus JCM 47657 (AY999751)
W strain 126(DQ088174)
53S. lacevi NBRC 1007837 (AB249944)
100 410‘% «S. caeruleus” NBRC 12917 (AB184854)
S. caeruleus NBRC 12804 ( AB184160)
67 Strain 405(DQ088171)
‘}%{‘ Strain 136(DQ088173)
91 Strain 145(DQ088172)

Strain 926(EU159565)
6 S. kaniharaensis NBRC 137907 (AB184481)
MP 97 S. misakiensis DSM 402227 (AB184223)

7 6 Streptocidiphilus carbonis DSM 417547 (AF074410)
100 Streptocidiphilus albus DSM 41753 (AF074415)
Streptocidiphilus neutrinimicus DSM 417557 (AF074412)

2 FTHRHEMRREXESEMN I6SIRNAEFRFLER

Fig. 2 Neighbour-joining tree based on almost complete 16S rRNA gene sequences showing the positions of representative isolates.
The MP indicates branches that were recovered using the maximum-parsimony tree-making algorithm. The numbers at the nodes indi-
cate the levels of bootstrap support (%) based on 1000 resampled data sets; only values above 50 % are given. The scale bar corre-
sponds to 0.01 substitutions per nucleotide position.
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Diversity of neutrotolerant acidophilic streptomycetes
isolated from acidic soils in Yunnan Province
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Abstract: [Objective] Acidophilic filamentous acitnomycetes are active in the turnover of organic matter in acid litters
and soils, and are a source of antifungal antibiotics and acid-stable enzymes. The aim of this study is to delineate the di-
versity of neutrotolerant acidophilic streptomycetes in acidic soil environment, and to investigate the resources of species.
[Methods] 367 actinomycetes with cultural characteristics of streptomycetes were isolated from 14 acidic soil samples
collected in Yunnan Province, China, using the method of DDC (dispersion and differential centrifugation) and a selective
medium. The isolates were color grouped on the basis of their properties of aerial mycelium, substrate mycelium and dif-
fusible pigments. 97 representative isolates were picked from the color groups for micromorphological observation and for
the test of pH range for growth. Among the neutrotolerant acidophilic streptomycetes, 16 representatives were further
selected and were subjected to a molecular systematic study based on almost complete 16S rRNA gene sequences and
DNA-DNA relatedness. [Results] The isolates were assigned to 12 color groups, and 80% of them were neutrotolerant
acidophilic streptomycetes. The 16 representative strains formed eight distinct subclades within the genus of Streptomyces,
and probably represented at least eight new genotypic species of Streptomyces. [Conclusion] The neutrotolerant aci-
dophilic streptomycetes isolated in this study were placed in eight distinct evolutionary groups, indicating the good di-
versity and novelty of these microorganisms in acidic soils in Yunnan Province.

Keywords: Neutrotolerant acidophilic streptomycetes; 16S rRNA gene; Phylogenetic analysis; Diversity; Evolutionary
group
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