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Numerical Identification of an Actinomycetes Strain Producing
an Antibiotic that Generates Oxygen Radical
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Abstract — Chemotaxonomy and numerical identification were carried out for an isolate strain
No.8001 producing an antibiotic that generates oxygen radical. The genus of strain No.8001 was
decided as Streptomyces sp. from chemotaxonomic data. Thirty-nine taxonomic unit characters were
tested and the data were analyzed numerically using the TAXON program. The isolate was best
matched to Streptomyces citreofluorescens in the major cluster 1B of Streptomyces. Therefore, it
was concluded that the isolate was identified to be a member of Streptomyces citreofluorescens.
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Fig. 1. Assay of antibiotic that generates oxygen radi-
cals.

a. Radical scavenger (Quercetin, 1 mg/mi)

b. Ampicillin (0.5 pg/mi)

c. Sample (0.1 pug/mf) that purified from the isolated
strain No.8001
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Table 1. Cultural characteristics of the isolated strain No.8001

Medium Growth Aerial mass Substlf"ate Di'ffusible
color mycelium pigment
Yeast extract-malt extract (ISP No.2) Good Abundant; Gray Yellow None
Oatmeal agar (ISP No.3) Good Abundant; White Yellow None
Inorganic salts-starch agar (ISP No.4) Moderate Abundant: White Yellow Yellow
Glycerol-asparagine agar (ISP No.5) Moderate Moderate; White White Brown
Peptone-yeast extract-iron agar (ISP No.6) Good Poor; Yellow Yellow None
Tyrosine agar (ISP No.7) Poor Poor: White Black None
Arginine-glycerin agar Good Abundant; White White None
Starch agar Good Abundant; White Yellow None
Emersion agar Good Abundant; Gray Yellow Yellow
Peptone-beef extract agar Moderate Poor; Yellow White None
Dulaney’s medium agar Good Abundant; White Yellow Yellow
Glucose-asparagine agar Moderate Moderate; White White None
Glucose-peptone agar Good Abundant; White Yellow None
Czapek's sucrose agar Moderate Moderate; White White None
Bennett medium {(modified) Good Abundant; Gray Yellow Yellow
The strain was cultured on various kinds of media at 28C for 14 days.
)y 2 G 2191 GERIGB3
'Fig. 2. Scanning electron micrograph of spore chains
(%X 9,600) of the isolated strain No.8001 cultured for
2 weeks on inorganic salts-starch agar (ISP No.4) at a
30°C.
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Fig. 3. Cellulose thin layer chromatogram eof cell wall
diaminopimelic acid (DAP) isomers and amino acids
of the isolated strain No.8001. ldentification of the
DAP isomers is achieved single-dimensional TLC in
a solvent system containing methanol-water-6N HCI-
pyridine (80:20:4:10, v/v).

1. Cell wall hydrolysate, 2. DAP isomers (a; LL-DAP,
b; meso-DAP), 3. Glycine, 4. Glutamic acid, 5. Ala-
nine
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Fig. 4. Gas chromatogram of cellular fatty acids of
the isolated strain No.8001.

Column; 25X0.2 mm methyl phenyl silicone fused
silica capillary column (Hewlett-Packard Co.), detec-
tor; flame 1onization detector, injector temperature;
250C, detector temperature; 250C, column tempera-
ture; 180C, carrier gas; N, (30 mi/min.)
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Fig. 5. High performance liquid chromatogram of me-

naquinones (MK) prepared from the isolated strain No.
8001.

Column; 150x4.6 mm RP-C"¥ (YHC-Pack ODS-AM),

mobile phase; methanol:isopropanol (2:1), detector; UV
270 nm, flow rate; 1 mi/min.
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Table 2. Identification of the isolate Streptomyces sp. 8001 to the major clusters of Strepromyces by using TAXON
program

Taxon major cluster Tax 95% Taxon % Prob of strain Willcox

(Centrotype member) distance radius futher away probability
1B (Streptomyces albidoflavus) 0.3929 0.3801 2.3022 0.985143
3 (Streptomyces atroolivaceus) 0.4266 0.3528 0.0065 0.013732
5 (Streptomyces exfoliatus) 0.4540 0.4018 0.1361 0.000189

Table 3. Identificatior of the isolate Strepromyces sp. 8001 to the major clusters of Streptomyces by using TAXON
program

A

Member of cluster 1B Tax 95% Taxon % Prob of strain Willcox

distance radius futher away probability
HMO (Hypothetical median organism) 0.2038 0.3801 59.9285 0.948261
Centrotype (S. griseinus) 0.2375 0.3801 08.8287 0.993101
Best match strain (S. ciireofluorescens) 0.2816 0.3801 85.4287 0.989763
QOuter-most member (8. cremeus) 0.4390 0.3801 0.0563 0.532262
Isolate (Streptomyces sp. 8001) 0.3929 0.3801 2.3022 (0.985143

Table 4. Comparison of taxonomic unit characters between member organisms in cluster 1B of Streptomyces and
the Willcox probability calculated by TAXON program

Taxonomic unit % value in HMO 1n ‘ Centrotype Best mz%tched Isolate Outer-most
characters cluster 1B cluster 1B in cluster 1B strain member
RFS 89 + + + + —
RAS 3 — — — — +
SPI 8 - — — — +
BIV 1 — — - — +
SMO 97 + + + + +
RUG 1 — - — — —
RED 5 — — — — —
GRY 3 - - = -~ —
GRN 1 — — — — —
ROP 1 — — — — —
YBP 11 - — + + —
MPI 13 — - ~ - -
FRG 1 — — — — —
BUT 42 — — — — +
HIS 74 + — — — +
HYD 37 — — s + +
PEC 55 + + + + —
NO3 82 + + + + -
H2S5 92 + + + + +
SUB 50 + + + + "+
NIG 32 — — — — +
XAN 95 + + -+ + +
ALL 89 + + + — —
ARB 99 + + + - +
NEO 1 — — — — —
RIF 66 + + — - +
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Table 4. Continued
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Taxonomic unit % value in HMO in -Cemrotype Best mz?t:;:hed [solate Outer-most
characters cluster 1B cluster 1B in cluster 1B strain member
45C 5 = -~ - — —
7NA 74 - + - + +
01Z 32 — — + - —
PHN 89 + + + — +
XYL 92 + + + + +
INO 32 - - -
MAN 99 + + + ¢ +
FRU 95 - + + + o
RHA 82 B + + + +
RAF 18 - e = — +
INU 8 — — — — —
ADO 68 + + + = —
CEL 99 + + + + +
MATCHED 32 32 33 39 25
MISMATCHED 7 7 6 0 14
SSM VALUE (%) 82 82 85 100 64
STRAIN Hypgthetical Streptomyces .Streptomyces No.8001 Streptomyces
median Org. albidoflavus  citreofluorescens cremeus
Willcox probability 0.948261 0.993101 0.999763 0.985143 0.532262
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A1 Willcox probabilityZ} Abds] sov, %9
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