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Diversity Investigation of Actinomycetes Isolated
from Radiation-polluted Soil

ZHANG Zhi-Dong" MAO Jun TANG Qi-Yong WANG Wei XIE Yu-Qing SHI Yu-Hu

(Institute of Microbiology, Xinjiang Academy of Agricultural Sciences, Urmgi, Xinjiang 830091, China)

Abstract: One hundred and fifty two actinomycetes were isolated from forty two radiation-polluted soil
samples, using six different isolation media. Sixty cultures were chosen for 16S rRNA gene sequence and
systematic analysis, which based on their morphology and ARDRA. Results of 16S rRNA gene sequences
blasting showed that the strains were assigned to 12 recognized genera of actinomycetes, most of them fall
within Streptomyces genus and a great deal of strains belonged to rare actinomycetes, which indicated a rich
diversity of actinomycetes in the radiation-polluted soil.
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1 PHRds i
1.1 t#

5 cm~10 cm s 4°C
12 fEHR0e
: 20 g, NaCl 0.5 g,
KNO; 1 g, MgS0,40.5 g, K,HPO,40.5 g, Fe,SO4 10 mg,
1L, 20g,pH 7.0
- : 10 g,

0.3 g, KNO; 2 g, NaCl 2 g, MgSO,4 0.05 g,
K,HPO,40.2 g, CaCO; 0.02 g, Fe,SO4 10 mg, 20
g, 1L, pH 7.2~7.4

P : 0.01 g, 0.05 g,

0.001 g, NaCl 0.05 g, KNO; 1 g, MgS0,0.5 g,
K,HPO, 0.5 g, Fe,SO,4 10 mg, 20 g,
1L, pH 7.2
1L 100 g
, 2 g, NaCl5 g,
2 g 20 g, 1L,
pH
HVA 1.0 g, KCI 1.7 g, MgSO,
0.5 g, Na,HPO,0.2 g, CaC0O50.02 g,

1 mL, 20 g,

50 mg,
1L,
pH 7.2~7.4
LSV-SE 1.0 g, 0.2 g,
KCI 1.7 g, MgS0,0.5 g, Na,HPO,40.2 g, CaCO;0.02 g,
1 mL, 20 g, 1L,
7.2~7.4
(mg/mL):
0.5 mg, VB40.5 mg,
1 mL, , 4°C

pH
0.5 mg, 0.5 mg,
0.5 mg, 0.5 mg,
0.5 mg,
13 EfMSE
131 M&EERSE: 05¢g 20 mL
R 10 min
200 pL
, 30°C

1 d"‘7 d, s

10° ,
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, 1500 r/min , 0.05 mol/LL
(pH 7.2) , ,
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, Deinococcus radi-
10*
200 pL
30°C , 15d,

1.4 2 DNAHY/NE$ZEUFN 16S rDNA B PCR #18
DNA
DNA, 16S rRNA 27F
1495R, 95°C 5 min; 95°C 1 min, 55°C
1 min, 72°C 2 min, 30 ; 72°C 10 min  PCR
( )
,—20°C
15 ARDRA % #fl!2%]
15 uL 16S rRNA PCR
, Sau3A 1
3% )
PCR
16 RFEEABERBWERSHT
16S rRNA GenBank
Blast ,
16S rRNA , Mega 3.1
NJ (4]
2 HR
21 EMNE
30 152,
20 20 kGy Co®y , 46
10 kGy ,
, 25
25 102,

; 41 ,
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Table 1 Identification of the actinomycete isolates
2.2 ARDRA ##f based on sequences analysis of the 16S rRNA gene se-
102 DNA, 16S R
RNA , Sau3A 1 (Il\lde‘:i‘e‘gcggl‘;‘:) Similarity (%)  No. ofisolates
’ ARDRA , 102 40 Streptomyces 97~100 37
(1 ARDRA ), Pseudonocardia 97~100 4
ARDRA Nocardioides 97~99 2
> Saccharopolyspora 98 2
> 60 Saccharothrix 97~99 3
Amycolatopsis 96~100 3
Actinomadura 97~100 2
Rhodococcus 99 2
bp Deinococcus 97 2
lggg Cupriavidus 98 1
500 — Ornithinimicrobium 97 1
200 Lechevalieria 97 1
1 OB HEEF 16S rRNA £ E A7 Sau3A | BREIME ’ ’
BE 1 &L
Fig. 1 Restriction patterns of 16S rRNA of partial tested ) ,
Streptomyces strains digested with Sau3A |
M: 100 bp ladder; A: Strain407; B: Strain291 C: Strain191; D: 2004
Strain264; E: Strain507; F: Strain179; G: Strain81. ,
2.3 165 rRNA EEFF15 47 152 ’ 20 20kGy Co™y
16S rRNA R > ;
GenBank , 60 16S rRNA ’
12 : 12 ,
(Streptomyces) (Pseudonocar- )
dia) (Nocardioides) )
(Saccharopolyspora) (Saccharothrix)
(Amycolatopsis) 1%~10% , 6 ,
(Actinomadura) (Rhodococcus) Deinococcus
Cupriavidus Kribbella Ornithinimicrobium , 152
Lechevalieria , , ) )
60% (D 2
16S rRNA R >
11 , Streptomyces radiopug- ;
nans R97" Lechevalieria xinjiangensis , 16S rRNA
R24" 2 PCR DGGE RFLP SSCP
3 Wig |
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Strainl 86 (F1754297)

Streptomyces levis OSS457(EU124569)
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Streptomyces alboflavus NBRC 13196" (AB184861)
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4%train291 (F1754303)

Streptomyces sudanensis A29" (EF540897)

92 Strain277 (FJ754304)

—| Strain229 (FJ754305)

00 36| Strain191 (F1754306)
|j Strain264 (FJ754307)
47 Streptomyces venezuelae JCM 4526" (AB045890)

63 Streptomyces lavendofoliae LMG 199357 (AJ781336)
Strain205 (FJ1754308)

Strain 262 (FJ754309)

Strain223 (FJ754310)

Strain179 (FI754311)
Streptomyces megasporus DSM 41476" (Z68100)

33
Streptomyces ferralitis SFOp68"™ (AY262826)
Streptomyces thermolineatus NBRC 147507 (AB184618)

@239 (FI754312)

Strain&1 (F1754313)
—— Streptomyces macrosporus NBRC 487 (AB184616)

69 Sirain221 (F1754314)

Strain213 (FI754315)

Streptomyces radiopugnans R97" (DQ912930)
Strain234 (FJ754316)

76' Strain282 (FI754317)
Lechevalieria xinjiangensis R24" (DQR98283)

77

66

69

57

94

93

97

|
0.005

2 {k#E 16S rDNA F5I N-J FMEHNESHRE IR ERRIBXAMBRELEN
Fig. 2 Phylogenetic tree showing the positions of tested Streptomyces strains based on partial 16S rRNA gene
partial sequences by the neighbour-joining method of Mega
Note: Nuberers on branch nodes are bootstrapy values (1000 resamplings). The sequence of Lechevalieria xinjiangensis R24" (DQ898283)
was used as outgroup. The scale bar indicates 0.005 substitutions per nucleotide position.
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