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Isolation and Identification of Marine Actinomycete
JMCO06001 Exhibiting Strong Antibacterial Activity
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Abstract: One slightly halophilic marine actinomycete strain JMC 06001 was isolated from a saline mud
sample collected from the Island Naozhou in the South China Sea, near Zhanjiang, a city of southern China.
The fermentation broth of strain JMC 06001 strongly inhibited the growth of Staphylococcus aureaus, Sar-
cina lutea, Bacillus subtilis, Escherichia coli, Micrococcus luteus and Proteus vulgaris. The combination of
morphology, physiological and biochemical characteristics, chemotaxonomic data and 16S rRNA gene se-
quence analysis supported the view that strain JMC 06001 belong to a known species of the genus Stepto-
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myces, S. peucetius. The strain studied grown well on most media tested, with white aeriel hyphae and pale

yellow to pale brown substance hyphae. Yellow diffusible pigments were produced on oatmeal agar (ISP 3),

potato extract agar and glucose/asparagines agar, and pale brown to deep brown diffusible pigments were

produced on yeast extract/malt extract agar (ISP 2), glycerol/asparagine agar (ISP5), peptone-yeast ext-Fe

agar (ISP 6) and nutrient agar. Growth occurred at 4 ‘C~40 °C and pH 6.0~9.0, with optimum growth at

28 ‘C and pH 7.0. The tolerant range of NaCl was 0~1.5 mol/L, with best growth occurring in media con-

taining 0.2~0.5 mol/L NaCl.
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1 JMC 06001 ’

Table 1 The antibacterial activity of the fermentation
broth of strain JIMC 06001

2.3 FISFSFRYFE

Diameter of inhibition zone(mm)

. JIMC 06001
Test strains Fermentation Streptomycin
broth (30pg/mL) (Streptomyces) JMC 06001
. 18
(Sarcina lutea) 30 ’ ’ | ’ ’
s . : (D
(Staphylococcus aureus) , ,
20 20 -
(Staphylococcus albus) ’ (ISP 3)
. . 15 27 (ISP5) -
(Bacillus subtilis)
. 10 25 '
(Proteus vulgaris) (ISP 2) (ISP 6)
(E. coli) 9 24 ( 2
. 8 20
(Micrococcus luteus)
(Candida sake) = =
(Candida albicans) - :
(A. niger) = =
- —: Negative
2 b
b
b
30 W 20 cm 30 min
; 37C 50C ,
. . . 1 JMC 06001 0.2 mol/L NaCl ISP 2
50C  60°C , 60°C i
. 28°C 21d
, 100C I'h ; Fig. 1 Morphological characteristics of strain JMC 06001 on
s pHS 7 ISP medium 2 agar at 28°C for 21 days (6 000 x; bar, 2 pm).
2 JMC 06001
Table 2 Cultural characteristics of strain JIMC06001
Medium" Growth Aerial mycelium Substance mycelium Soluble pigment
Yeast extract/malt extract agar (ISP 2) Good White Pale yellow Deep brown
Oatmeal agar (ISP 3) Good White Pale yellow Yellow
Inorganic salt/starch agar(ISP 4) Poor White Light yellow -
Glycerol/asparagine agar(ISP 5) Good White Pale yellow Pale brown
Peptone-yeast ext-Fe agar(ISP 6) Good White Pale brown Deep brown
Czapek’s agar Abundant White Pale yellow -
Nutrient agar Abundant White Pale brown Brown
Potato extract agar Good White Light yellow Yellow
Glucose/asparagines agar Moderate White Pale brown Yellow
[} 0.2 mol/L NaCl, pH 7.0; ISP: International Streptomyces Project.); —:
®  All media were adjusted to pH 7.0, supplemented with 0.2 mol/L NaCl ; ISP, International Streptomyces Project.); —: Negative.
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3 JMC 06001
Table 3 Utilization of carbon and nitrogen source for IMC 06001
Sole C source Growth Sole C source Growth Sole C source Growth Sole N source Growth
Arabinose + Maltose + Sucrose - Alanine
Cellobiose - Mannitol i Sorbitol H* Asparagines
Fructose F Mannose 4 Starch F Aspartic acid -
Glucose +* Raffinose 4 Trehalose +* Glutamic acid -
Galactose - Rhamnose 4 Xylose - Glycine
Glycerol +F Ribose 4 Xylitol +F Methionine
Inositol +* Sodium acetate + Threonine
Lactose - Sodium citrate i Tyrosine -
C: ;0 N: s+ ;= . C: Carbon; N: Nitrogen; +: Positive; —: Negative.
2.4 HIBALUE(E 405817; 98.0%) (S. subrutilus DSM
JMC 06001 4 40°C, 40445"; 97.9%) (S. lavendulae IFO
28 C pH 6.0 9.0, 123437; 97.8%)
pH 7.0 0 L5mol/LNaCl ISP2  MBA 100 — S. lavendulae IFO 123437 (D85111)

S. subrutilus DSM 404457 (XR0825)

S. bikiniensis DSM 405817 (X79851)
100 S. lateritius JICM4389" (AF454764)

S, venezuelae JCM 4526" (AB045890)

100  Streptomyces sp. JMC 06001

S. peucetius JCM 9920" (AB045887)

S. flavogriseus DSM 40323" (AJ494864)

S. griseus KCTC 9080" (M76388)

S. phaeochromogenes DSM 40073" (AF500071)
S. tauricus JCM 4837" (AB045879)

S. bottrepensis ATCC 25435 (D63868)

, 0.2 0.5 mol/L NacCl,
NaCl KCl MgCl,-6H,0
H,S ; Tween20 Tween
80 (Casein);
JMC 06001
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26 ET 16SrRNA ERFIINRGELE 0 Fig. 2 Neighbor-Joining tree constructed showing the phy-

JMC 06001 16S rRNA logenetic relationships among JMC 06001 and other related
Streptomyces strains based on 16S rRNA gene sequences

1463 bp Blast GenBank downloaded from GenBank and EMBL etc. Numerals on
, JMC 06001 branches are the supporting percentage (>50%) by 1000 repli-
cates. Bar, 1 nucleotide substitution per 100 nucleotides of 16S

(Streptomyces) > rRNA gene sequence.
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method)™ , IMC 06001 3 AHHIR
S. peucetius JCM 9920" 168
rRNA (sequence similarity, 99.8%) IMC 06001
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( 2), JMC 06001 IMC 06001 (S. peucetius)
(S. peucetius) , 16S rRNA
IMC06001 (99.8 )
(S. venezuelae JCM 4526";  se- (bootstrap value, 100%) ( 2
quence similarity 99.2%) (S. lateritius , IMC 06001
JCM4389"; 99.21%) (S. flavogriseus (S. peucetius)
DSM 40323"; 98.9%) (S. griseus KCTC , ,
9080"; 98.6%) (S. bikiniensis DSM 0.2 0.5 mol/L NaCl, (slight
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