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Identification of the Actinomycetes Strain No. 497, Isolated from Soil,
Producing Actinomycin Antibiotic MT-497

Ahn, Jong-Seog*, Yeong-Seon Lee, Soon-Cheol Ahn, Jeong-Hyung Lee,
Ji-Haeng Lee, Byung-Dae Yoon and Tae-Ick Mheen
Laboratory of Microbial Technology, Genetic Engineering Research Institute,
KIST. PO Box 17 Daeduk Science Town, Daeeon 305-606, Korea

Abstract — Identification of the Actinomycetes isolate strain No. 497 producing an actinomycin
antibiotic MT-497 was performed by ISP and chemotaxonomic methods. The strain No. 497
formed various shapes of sclerotia and smooth surface spore. Menaquinone MK-9 (H,;, H,)
and iso-, anteiso-branched C,-Cy; fatty acids were detected from whole cell extract. The wall
chemotype of strain No. 497 was decided as wall chemotype I from the analysis of DAP isomer,
peptidoglycan type and sugar pattern. From these morphological, chemotaxonomic characteris-
tics and analysis of various physiological characteristics, the strain No. 497 was identified as

Streptomyces nigrifaciens.
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Table 1. Cultural characteristics of the isolated strain No.497 on various agar media

Media Growth Aerial mycelium Reverse Soluble
color color pigment
Trvpton-yeast extract agar (ISP1) Moderate Yellow Yellow None
Yeast extract-malt extract agar (ISP2) Good Yellow Dark vellow Yellow
Oat meal agar (ISP3) Good Whitish gray Dark yellow None
Inorganic salts-starch agar (ISP4) Moderate Yellowish gray Dark vyeliow None
Glycerol-asparagine agar (ISP5) Good Pale yellow Yellow Yellow
Peptone-yeast extract iron agar (ISP6) Moderate Yellow Yellow None
Tyrosine agar (ISP7) Good Pale yellow Dark vellow None
Bennett's agar Good Yellow Yellow Yellow
Czapeck solution agar Poor None None None

Fig. 1. Scanning electron micrograph of the isolated strain No. 497 cultured on yeast extract-malt extract agar

medium for 21 days.
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Fig. 2. Cellulﬁsé thin'layer chromatogram of cell wall
diaminopimelic acid {(DAP) isomers and amino acids
of the isolated strain No. 497 (B) and standard acids
(A, C).

Table 2. Comparison of the isolated strain No. 497 with other known Streptomyces strains

Characteristics

Isolated No.497 S. toxtfertidis (27)

S. fendae
[SP 5101 (28)

S. flavovirens
ISP 5076 (30)

S. nigrifaciens
ISP 5071 (29)

Rectmacuildprertl Redus flexibilis

Spote chain Rectiflexibilies  Rectiflexibiles
or spirals or spiral
Spore surface Smooth Smooth Smooth Smooth Smooth
Color of growth Yellow Yellowish brown  Pale vellow  Yellowish brown Yellowish brown
Color of aenal mycelium Yellow-gray Brownish gray Grayish brown Light gray Brownish gray
Soluble pigments Yellow Pale yellow Pale vellow Pale vellow Pale yellow
Nitrate reduction + + — + —
Hvdrolysis of starch + -+ + -+ +
Liquefaction of gelatin + + + + +
Melanine pigment production — + - — —
Carbon utilization
Cellulose — + + —
D-Glucose + + + +
L-Arabinose — + + = +
Sucrose = + — -
D-Xylose + + + + +
myo-Inositol — — + — —
Mannitol + + + + +
D-Fructose + + + + +
L-Rhamnose — + + + +
Raffinose — — — - -
Antibiotic MT-497 Toxifertilin Nikkomycin — Pillaromycin
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Fig. 3. Cellulose thin layer chromatogram of whole cell
sugar extract of the isolated strain No. 497 (B) and
standard sugars (A, ).

il _
ai-15:0

1-16:0
14:0

Fig. 4. Gas chromatogram of cellular fatty acids of
the isolated strain No. 497.
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Fig. 5. High performance liquid chromatogram of me-
naquinones (MK) prepared from the isolated strain No,
497

Column: RP-C,;, mobile phase: methanol:isopropanol
(2:1), detector: UV 270 nm, flow rate: 1 mi/min
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