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1
Table 1 The source vegetation plant and acidity of soil samples
Sample Location Vegetation pH
1 The foot of Wushan copper mine Ruichang city Jiangxi Province Ruderal 3.47
2 The natural pine forest 10 metres west to the tomb of Yaobang Hu in Gongging town Pine 3.97
3 Rhizosphere soil of wild tea plants in the campus of Jiangxi Agricultural University Tea plants 4.47
4 The taiga in Jiangxi Agricultural University Pine 4.23
5 Xikeng fir forest Anfu county Jiangxi Province Artificial fir forest 3.24
6 The pine forest in Diaocen Mountain  Yunnan Province Pine 5.92
7 The pine forest Yunnan Province Pine 6.00
8 The broadleaf forest in Diaocen Mountain ~ Yunnan Province Aspen 5.45
9 The antificial pine forest Miyun county Beijing City Pine 5.51
10 The natural pine forest Miyun county Beijing City Pine 5.86
1.2 1.9 16S rDNA
11 271 1115r  1495r
20g 0.1% VIV
20g pH4.5 Bennett' s 16S rDNA GenBank
1g lg 2g lg pH4.5 ~ BLAST
5.5 PCR 16S rDNA
Biolabs CLUSTAL X1.8 program "
1.3 Neighbour-joining 8
Dispersion and differen- PHYLIP 16 SEQ-
tial centrifugation DDC pH 4.5 BOOT  CONSENSE program bootstrap
! pH 4.5 1000
20% -20C 2
1.4 2.1
10 252
1.5 pH 36 36
pH3.54.5556.5 7.5 43
11 25
1.6
Hasegawa 18
DAP
LL-DAP 2.2 pH
1.7 DNA 16S rDNA PCR 28C 3
Bennett’ s
Chun " DNA
16S tDNA  PCR 271
1495r pH 4.5~5.5
1.8 ARDRA pH3.5 9 pH 7.5
15pL 16S tDNA  PCR 2 pH 7.5 14
BstU1l  Hha 1 22202  pH3.5
2.5%

nH 7.5 ) .
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pH bp MAB CDEFGHIT JKLNOPQRSTU
2.3 800 —
600 —
43 24 DAP  LL-
DAP 15 meso-DAP 3 DAP 1 400 —
LL-DAP  meso-DAP 24 DAP LL
200 —
22202 pH 22202
A
Streptactdlphllus 23 ABCDEFGHI JKLNOPQRSTUM bp
— 800
252 — 600
90% 15 meso 3
— 400
DAP
18 18
— 200
52108
LL meso  DAP
Kitasatospora 1 16StDNA  BstUIl A  Hhal B
22202 52108
18 20 Fig.1 Restriction patterns of 16S rDNA of tested strains digested with
2.4 ARDRA BstUl A and Hhal B
BstU [ Hha | ARDRA M.100 bp DNA ladder A. Strain 53119 B. Strain 1213 C. Strain
43401 D. Strain 42221 E. Strain 108 F. Strain 117 G. Strain 116
1-A B 20 11 . ) ) . )
H. Strain 201 I. Strain 102 J. Strain 915 K. Strain 917 L. Strain
9 53119 1213 43401 42221 1208 N. Strain 211 O. Strain 210 P. Strain 101 Q. Strain 22202 R.
108 117 116 201 102 A-1 Strain 42302 S. Strain 52108 T. Strain 12202 U. Strain 12201.
915 917 J K 9
1208 211 210 101 22202 42302 52108 12202
12201 L-U 1 20 18 6
9 A-1 4 13 Nocardia 5
J-N 7 0- Agrococcus Arthrobact-
U er Kitasatospora Kocu-
2.5 16S rDNA ria Streptacidiphilus 12201
16S rDNA GenBank 12202 New
2 16S rDNA
Table 2 Phylogenetic affiliations of tested strains based on comparative analysis of their 16S rDNA sequences
The strain The numbers The numbers of ..
No. of f solat ioned Genus /Famil The closest Identities
o o 1soates assigh s famty species/Strain of 16S rDNA/%
representatives representatives to this group
102 108 116 117 201
211 915 917 1208 1213 13 16 Nocardia - -
42221 43401 53119
42302 1 1 Agrococcus Ag . jenensis 99.0
210 1 1 Arthrobacter Ar . polychromogenes 99.6
52108 1 1 Kitasatospora Ki. kifunense 99.3
101 1 1 Kocuria Ko . rhizophila 98.5
22202 1 3 Streptacidiphilus S. carbonis 96.2
12201 1 1 “ EllinS034 group” Bacterium Ellin5116 99.5
12202 1 1 Bacterium Ellin5119 99.4
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family-level group “ Ellin5034 group” " 2 2
13
211 915 917 1208 1213
N.
crassostreae  16S 1DNA 99.7% N. carnea
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Fig.2  Phylogenetic tree based on 16S rDNA sequences showing the posi-
tions of tested Nocardia strains
Bootstrap values % above 50% are shown at the nodes. The scale bar

indicates 0.01 substitutions per nucleotide position.

3

18
16S 1DNA

13
meso-DAP Nocardia 3
101 210 42302
DAP Kocuria
Arthrobacter Agrococcus
3
Kitasatospora Streptacidiphilus
Streptomyces
pH
Kitasatospora
Streptacidiphilus  Streptacidiphilus 3
" 22202 16S rDNA
<96.2%
12201 12202
16S rDNA <9%4.0% Jo-
seph " 5~ " Un-
cultured soil bacteria 98.9% ~
99.5%  Joseph " 5
Micromonosporaceae Frankiace-
ae
12201 12202
ARDRA 1 12201
12202
No-
cardia
Newcastle Goodfellow M Rodriguez C

1 Williams ST Davies F . Mayfield C I et al. Studies on the ecol-
ogy of actinomycetes in soil II. The pH requirements of streptomyce-
tes from two acid soils. Soil Biol Biochem 1971 3 187 -192.

2 Khan M R Williams S T. Studies on the ecology of actinomycetes in
soil VIII Distribution and characteristics of acidophilic actinomyce-
tes. Soil Biol Biochem 1975 7 345 -348.

3 Seong C N Goodfellow M Ward A C et al. Numerical classifica-
tion of acidophilic actinomycetes isolated from acid soil in Korea.

Kor T Microbial 1993 31 1355 _ 33
© PERZFRHMEDHRATIKSHEBE http://journals. im ac.cn



5 575

4 Williams ST Flowers T H. The influence of pH on starch hydrolysis 11 Hasegawa T Takizawa M Tanida S. A rapid analysis for chemical
by neutrophilic and acidophilic streptomycetes. Microbios 1978 grouping of aerobic actinomycetes. J Gen Appl Bacteriol 1983 29
20 99 - 106. 319 -322.

5 Williams ST Robinson C S. The role of streptomycetes in decompo- 12 Chun] Goodfellow M. A phylogenetic analysis of the genus Nocar-
sition of chitin in acidic soils. J Gen Microbiol 1981 127 55— dia with 16S rRNA gene sequences. Int J Syst Bacterial 1995 45
63. 240 - 245.

6 Williams S T Khan M R. Antibiotics--a soil microbiologist’ s view- 13 Thompson ] D Gibson T J Plewniak F et al. The CLUSTAL-X
point. Post Hig I Med Dosw 1974 28 395 —408. windows interface flexible strategies for multiple sequence alignment

7 Jensen H L. Actinomyces acidophilus n.sp. — a group of acidophilus aided by quality analysis tools. Nucleic Acid Res 1997 25 4876
actinomycetes isolated from the soil. Soil Sei 1928 25 225 -236. —4882.

8 Kim S B Seong CN Jeon S] et al. Taxonomic study of neutro- 14 Saitou N Nei M. The neighbor-joining method a new method for
tolerant acidophilic actinomycetes isolated from soil and description of reconstructing phylogenetic trees. Mol Biol Evol 1987 4 406 —
Streptomyces yeochonensis sp. mov.. Int J Syst Evol Microbiol 425.

2004 54 211-214. 15  Felsenstein J. PHYLIP phylogenetic inference package version

9 KimS B Lonsdale ] Seong C N et al. Strepiacidiphilus gen. 3.5c. Department of Genetics University of Washington —Seattle
nov. acidophilic actinomycetes with wall chemotype I and emenda- USA 1993.
tion of the family Streptomycetaceae Waksman and Henrici 1943 16 Joseph SJ Hugenholtz P Sangwan P et al. Laboratory cultivation
AL emend. Antoni van Leeuvenhoek 2003 83 107 -116. of widespread and previously uncultured soil bacteria. Appl Environ

10 . Microbiol 2003 69 7210 - 7215.

2003 30
104 - 106.

Study on Diversity of Acidophilic Rare Actinomycetes from Acidic Soil

CUI Qing-Feng' > WANG Li-Ming'  LIU Zhi-Heng' YANG Gong-Ming® HUANG Ying~
U Institute of Microbiology ~Chinese Academy of Sciences  Beijing 100080  China
2 College of Food Science and Engineering  Northwest Science and Technology University of Agriculture and Forestry ~Yangling 712100  China

Abstract 252 acidophilic actinomycetes were isolated from 10 acidic soil samples collected in Jiangxi Province Yunnan
Province and Beijing. About 90% of them were streptomycetes. 20 representatives of rare actinomycetes were selected by
a combination of morphological feature pH range for growth and cell wall amino acid component. They gave 11 different
ARDRA patterns when digested with enzymes BstU | and Hha | . 9 strains shared the same ARDRA pattern which
was moderately similar to the patterns of another 4 strains and distinct from those of the remaining 7 strains. On the basis
of 16S rDNA sequence analysis 18 of the 20 selected strains were assigned to 6 recognized genera. 13 of them fall within
the genus Nocardia and the other 5 strains belong to genera Agrococcus — Arthrobacter — Kitasatospora — Kocuria and
Streptacidiphilus  respectively. 2 of the selected strains are members of an as-yet-unnamed novel family " Ellin5034
group’ . The results show the good diversity of acidophilic rare actinomycetes in acidic soil with Nocardiae predomi-
nant.

Key words Acidophilic actinomycetes Rare actinomycetes ARDRA Diversity
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