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Abstract We isolated marine bacterium, isolate DG-2 which produces the antibiotics against
MRSA (methicillin-resistant Staphylococcus aureus). This isolate DG-2 was examined by its mor-
phological, biochemical properties, and 16S rRNA sequencing analysis. And then, isolate DG-2
was identified to the genus Streptomyces. Therefore, this isolate was designated as Streptomyces
sp. DG-2. Streptomyces sp. DG-2 grew relatively well at 25C, pH 7.0, and NaCl 1.0%. For
the pre-purification of the bioactive compounds, DG-2 was fermented in 30 L PPES-II medium,
and the culture filtrates of DG-2 was extracted by ethyl acetate. The ethyl acetate extract of
DG-2 showed the significant anti-MRSA and antibacterial activities.
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Table 1. Morphological, physiological, and biochemical characteristics of isolate DG-2.

Tests Results Tests Results

Spore chain morphology Spirales Carbon utilization

Spore surface Smooth D-Glucose +
Spore dimensions (pLm) (0.5~0.7) x (0.7~0.9) D-Xylose -
Type of DAP LL-DAP L-Arabinose -
Melanoid formation on ISP-6 - L-Ramnose +
Glycine - D-Fructose +
Sugar Glucose, Ribose D-mannitol -
Reduction of nitrate + D-Sucrose +
Hydrolysis of starch + D-Galactose -
Production of H,S +

Liquefaction of gelatin +

Degradation of casein -

+, Positive result or growth; -, Negative result or no growth.
Values in parentheses were read after 48 hr.
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Figure 1. Phylogenetic tree based on 16S rRNA sequences of Streptomyces sp. DG-2 and closely related members of the
genus Streptomyces. Number at nodes are levels of bootstrap support based on neighbour-joining analyses of 1,000 replications.
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Figure 2. Effects of temperature on the growth of Streptomyces
sp. DG-2 in PPES-II medium. Cells were incubated for 48
hr (pH 7.0, 1.0% NacCl).



J. Mar. Biosci. Biotechnol. 2017, p. 49 -57

Vol. 9, No. 2 [Research Paper]

Grrowtly (00T at BED run)

Figure 3. Effects of initial pH on the growth of Streptomyces
sp. DG-2 in PPES-II medium. Cells were incubated for 48
hr (25C, 1.0% NaCl).
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Figure 4. Effects of NaCl concentrations on the growth of
Streptomyces sp. DG-2 in PPES-II medium. Cells were incuba
ted for 48 hr (25C, pH 7.0).
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Figure 5. Anti-MRSA activity of crude extract of Streptomyce
s sp. DG-2 against MRSA KCCM 40511. (A) 1, 20 ng/disk;
2, 40 pg/disk; 3, 80 pg/disk; 4, 160 pg/disk; (B) Control:
100% MeOH.
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Table 2. Antibacterial activity of ethyl acetate extract against methicillin-resistant Staphylococcus aureus (MRSA) and pathogenic
bacteria.

Test bacteria Concentration (ug/disk) Inhibition zone diameter (mm)"

Gram positive

MRSA KCCM? 40511 80 pg/disk 16

DAY 8 80 pg/disk 10

DA 16 80 pg/disk 14

Bacillus subtilis KCTC?Y 1028 80 pg/disk 15
Gram negative

Pseudomonas reactants KCCM 42882 80 ug/disk 9

Mycobacterium smegmatis KCTC 2002 80 ng/disk )

Legionella briminghamensis KCTC 2007 80 pg/disk 12.5

Aeromonas hydrophila KCTC 2358 80 ng/disk -

Shigella flexnery KCTC 2008 80 pg/disk 7

1) Disk diameter (6.0 mm) was included.

2) KCCM : Korea Culture Center of Microorganisms.

3) DA : MRSA strains were isolated in Medical Hospital of Dong-A University.
4) KCTC : Korean Collection for Type Cultures.

5) - : No inhibitory zone was formed.

(4) (B)

120 0
100 100 |
3 &
e T
3 :
= ]
) sal
3 E
# ¢
4 4 r
5 »
0 1 1 1 1 1 0
it 0 0 0% 80 100 2 3 4 j 6 ! § 5
Temperature ('C) pH

Figure 6. The thermal (A) and pH stability (B) of the ethyl acetate extract of Streptomyces sp. DG-2. For the stability test,
the extract was incubated at an indicated temperature and pH for 24 hr. After treatment, the anti-MRSA (methicillin-resistant
Staphylococcus aureus) activity was estimated. All assays were done in five times.
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