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5 24 # 581
1.7 1
TLC ° Table 1 Inhibitory spectrum of the strain 24 #
DAP Punch method ~Cylinder-plate
. . diameter of method diameter
1.8 Indicator strains inhibition  of inhibition
6 24 # cycle/mm cycle/mm
Pythium graminicola Subram - 15
1.9 16S rDNA Helminthosporium sorokinum 59 46
DNA Sfusarium graminearum Schw. 46 18
Gaeumanomyces graminis 67 34
165 tDNA PCR Fusarium oxysporum f . sp . vasinfectum 45 15
Taq DyeDeoxy Terminator cy- Phtophthgra sp. 42 30
cle Sequencing Kit Applied Verticillium albo-atrum 38 36
Biosystems DNA Sequencer model 377 Colletotrichum gloeosporioides 41 16
165 rDNA GenBank Valsa mals > 2
Pyricularia grisea 37 17
Colletotrichum lagenarium 52 13
Fusarium oxysporum 41 34
1.10 DNA-DNA Rhizopus nigricaus 53 18
Ezaki 7 1989 DNA Mucor sp. 43 36
IOOp.L 0.2 OD DNA DNA Aspergillus niger 38 32
Botrytis cinerea 34 15
96 COSTAR 4 A \
Pythium aphanidermatum 25 17
DNA 300 ~ 700 bp Photobiotin Physalospora piricola 43 3
Fluka ZOOML DNA Fusarium solani f.sp. mori 41 22
1h 100ul. Helminthosporium carbonum Ullstr 51 39
125n o DNA 48°C DNA Colletotrichum phomoides 46 39
Christensen 2000 Cor‘uothynum diplodiella 47 21
Rhizopus sp. 23 9
Alternaria alternata 46 32
4-methylumbelliferyl phosphate 4-MUP  Sigma Ceratocystis fimbriata - 13
BMG FLUOstar Ralstonia solanacearum 37 13
350nm 480nm Erwinia carotovora 25 -
Xanthomonas aryzae 34 -
2 Erwinia herbicola 50 28
Corynebacterium sepednicum 33 17
2.1 244 Bacillus subiilis 40 23
24 # Staphylococcus aureus 24 18
Sarcinalutea - -
Saccharomyces cerevisiae - -
Candida tropicalis - -
24 #
Pseudomonas solanacearum - -
36 3 Symbols “ - " No inhibition. Note The average value of three repeats.
25 1
2.2
24 # 2
2.4
1 2 244
2.3 2.5
28°C TLC 24 #
9d 24 # LL- DAP_ ‘ \ . _
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582

1000 x

Fig.1 Effects of antifungal substance on the hyphal morphology of Val-

sa mali 1000 x

A Rupturing mycelium B Natural mycelium CK .

2 24# 6

2 A DSM 44293" 10000 x
B 24# 10000 x
Fig.2 A Morphology of spore of strain DSM 44293" B Morpholo-

gy of spore of strain 24 #

Table 2 Culturing characters of the strain 24 #

Medium Aerial mycelium Substrate mycelium Dissoluble pigment
Gaoshi NO.1 agar Sparse light cream Brownish yellow No
Dextrose aspartic agar No Yellowish No
Ammonium salt starch agar Sparse light cream Yellow-gray No
Oat agar Sparse  white yellow Tan No
JCM agar Sparse  white Gray-brown No
PDA Sparse grayish white Red-brown No
3 24# S . thermocarboxydus
Table 3 Comparisions of Physiological and biochemical characteristics of the strain 24 # and S . thermocaboxydus
Characteristics S . thermocarboxydus 24 # Characteristics S . thermocarboxydus 24 #
Use of Carbohydrates Gelatin liquefaction +
D - fructose + + Starch hydrolysis +
Inositol + - Degradation of urea + -
D-lactose + + Melanin production - -
Mannose + + Degradation of cellulose - -
Sucrose = + Milk froze - -
Raffinose e - Peptonization of milk + +
Rhamnose - - Aerobic growth + +
D - Glucose + + H,S producing + +
Arabinose + + Nitrate reduction + +
Growth at 15°C - Anaerobic growth - -
20C + + Growth at
30C + + pH5.5 - -
35C + + pH 6.5 + +
45C + + pH 7.0 + +
50°C + + pH7.5 + +
55C Weak pH 8.0 + -
60°C - -
Symbols “  + " Positive “ - " Negative.
C
2.6 98.93 %
3 244 S . thermocarbon- 2.8 DNA-DNA
oxydus 24 # DSM44293T
2.7 16S rDNA DNA-DNA 22.54% 70%
24 # 16S rDNA 24#  DSM44293T
NCBI  GenBank Accession numbers 24 #

AY569722 24 #
BLAST
24 #

DNA

GenBank

24 #

2

Streptomyces shandongensis sp. nov.
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5 24 # 583

1979 3 35-41.

24 # 36 2
25 3 1996 340 - 341.
3
1999 26 6 393 - 396.
4 .
1980 339.
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1990.
6

1975.
7 Ezaki T Hashimoto Y Yabuuchi E. Fluorometric deoxyribonucleic
acid — deoxyribonucleic acid hybridization in microdilution wells as
an alternative to membrane filter hybridization in which radioisotopes

are used to determine genetic relatedness among bacterial strains.
Int J Syst Bacteriol 1989 39 224 -229.

10 16S rDNA 8 Christensen H Angen O Mutters R et al. DNA-DNA hybridiza-

tion determined in micro-wells using covalent attachment of DNA.
DNA Int j Syst Evol Bacteriol 2000 50 1095 - 1102.
9 . B-9987

2003

Streptomyces shandongensis sp. nov. 3.1\ %0,

10  Katayama Y Hiraishi A Kuraishi H. Phylogenetic analysis of Eruin-
ia species based on 16S rDNA gene sequences. Microbiology 1995

141 1496 - 1477.
1112
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A Preliminary Study on the Thermostreptomyces Strain 24 #

LI De-Shun'"  SU Zhong-Rui' SUN Qi' GUO Xin-Ping® MA Jing-Yu’
! State Key Lab of Microbial Technology —Shandong University Jinan 250100 China
2 Jining Academy of Agricultural Sciences  Jining 272100  China

Abstract The 24 # strain of Sireptomyces sp. producing broad-scope high activities and antifungal substances were iso-
lated from the soil. In screening process of agriculture antagonistic strains — streptomyces strain 24 # was isolated from soil
in Shandong. The antifungal substances have notable antagonistic effects of phytopathogens and can cause the mycelia of
the phytopathogens breaking twisting and constricting. The 16S rDNA sequence homology between the strain 24 # and
model strain S. DSM44293" is 98.93% . However the morphological and culture characteristics the chemical compo-
nents of the cell walls the physiological and biochemical characteristics of the strain are different to those of the model
strain and the ratio of the DNA-DNA hybridization is only 22.54% . The name Streptomyces shandongensis sp. nov. is
proposed for strain 24 # .

Key words Sireptomyces shandongensis sp. nov. Antifungal activity DNA-DNA hybridization Identification
16S rDNA sequence
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