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Isolation and Identification of a Soil Actinomycetes YBE-316
Producing an Antitumor Antibiotic
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Abstract — Antitumor antibiotic material was produced by Streptomyces sp. YBE-316 which was
isolated from soil, and the optimal culture conditions for the antitumor antibiotic material production
were as follows; 2.0% (w/v) sucrose, 0.8% (w/v) polypeptone, 0.4% (w/v) yeast extract, 0.2% (w/v)
K:.HPO,, pH 7.0, at 30T, 150 rpm and for 100 hours culture. The antitumor antibiotic material
had strong antitumor antibiotic activities against most testing tumor cell lines, gram positive and
negative bacteria, yeasts, and, especially, Penicillium chrysogenum in fungi.
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Fig. 2. Cellulose thin layer chromatogram of cell wall
diaminopimelic isomer and amino acid of strain YBE-
316.

Solvent system; MeOH:water:10N HCl:pyridine = 80:
17.5:2.5:10, Lane A; standard DAP isomers, Lane B
strain YBE-316, Lane (; standard amino acids

-
r

Fig. 1. Microscopic measurement of cell viability in PC14 cell line (X200).
A: before addition of sample, B; after addition of sample
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Fig. 3. Cellulose thin layer chromatogram of whole cell
sugar of strain YBE-316.

Solvent system; n-butanol:water:pyridine:toluene= 10:
6:6:1, Lane A and C; standard sugars, Lane B; strain
YBE-316

A
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Fig. 4. Scanning electron microphotogram of strain YBE-316.
A; X5,000, B; X10,000

Table 1. Cultural characteristics of strain YBE-316 on various agar media

Aenal Reverse

Media Growth Mycelium Side Soluble

Color Color pigment
Yeast exract-malt extract agar (ISPZ) good white dark yellow none
Oatmeal agar (ISP3) good white brown none
Inorganic salts-starch agar (ISP4) good gray vellow none
Glycerol-asparagine agar (ISP5) good white vellow none
Tyrosine agar (ISP7) good white dark brown none
Glucose-nitrate agar good white vellow none
Czapek agar good white yellow none
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Table 2. Physiological characteristics of strain YBE-316

e s———"
S

Characteristics

Factors

Carbon Source
Glucose +
Lactose —
Sucrose —
Mannitol —
Salicin —
Inositol —
L-Arabinose —
Raffinose —
L-Rhamnose —
D-Xylose —
Fructose

Hydrolysis of Gelatin

Hydrolysis of Starch

Reduction of Nitrate

Production of H.S

Melanin formation

+ + +

+

Table 3. Antibiotic resistance of strain YBE-316

C Inhibition
W LReet Zone

Antibiotic tration Diameter
(pg/mi) (mm)
Penicillin G 50 0
Rifampicin 50 22
Bacitracin 50 20
Streptomycin 50 32
Erythromycin 50 29
Chloramphenicol 100 20
Lincomycin 100 21
Kanamycin 50 34
Tetracycline 200 25
Ampicillin 50 11
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Table 4. Antitumor and antibiotic spectrum

s
e

Cell Lines Activity
HEp2 + +
(epidermoid carcinoma, larynx,
human)
PCl4 “+ +
{prostate adenocarcinoma, human)
KATOQO III +
(gastric carcinoma, human)
K562 + +
(chronic myelogenous leukemia,
human)
HL60 +
(peripheral blood, promyelocytic,
human)
A549 -+
(lung carcinoma, human)
L929 +
(fibroblast, mouse)
L1210 +
(lymphocytic leukemia, mouse)
CHO +
(ovary, chinese hamster)
Inhibition
. : Zone
Microorganisms Diameter
(mm)
Escherichia coli KCCM 11596 19
Proteus vulgaris KCCM 11906 28
Pseudomonas aeruginosa KCCM 11540 25
Bacillus subtilis KCCM 11316 18
Staphylococcus aureus KCCM 11640 20
Candida albicans KCCM 11282 20
Saccharomyces cerevisiae KCCM 12028 20)
Penicillium chrysogenum KCCM 34767 28
Aspergillus niger KCCM 11885 0
Mucor hiemalis KCCM 12347 0

Table 5. Optimal medium composition

Component Composition
Sucrose 2.0%
Polypeptone 0.8%
Yeast extract 0.4%
K.HPQO, 0.2%

Streptomyces sp. YBE-3162] zh£ s &E-2lo) o5t
WAS ZAReE Ha, o ¥E-o] 52 sensitive
&ted 2, penicillin Gol] disfAet A& eldlgdo)
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Fig. 5. Effect of initial pH (left) and culture temperature (right) on the antitumor antibiotic production from

Streptomyces sp. YBE-316.
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Fig. 6. Time course of the antitumor antibiotic produc-
tion from Streptomyces sp. YBE-316.

24 7}2slo] 1004 7F o) Fe:= pH 688 §-A =%
c{Fig. 6).

2 o

goko g el detAl SANEAES Al OF
YBE-316& #2lslod olstehzl, slefsta], wlofshA,
qe)arA EAS AR AR, 2 A5 Streptomyces
sp. YBE-3162.2 FA5ch B FF=4E2] gt




Vol.

23, No. 3

A GAEAE AR AR R Ml Ee) 1

o kA
T4}ol
umeoll7F A&
gk 2 A vz

A AR, BES 7hgE 84S Vel gl o
Fo| = EolH 02 Penicillium chrysogen-
nelrk gty FAEY AUE
A& e B, 2.0% sucrose, 0.8%

polypeptone, 0.4% yeast extract, 0.2% K,HPO,, pH
7094 v A of 2] 30T, 150 rpm 2.2 100A]7F vl 2k&}led

= 9 FH2AHE eI

AN
B dFe= g=Er7|ed T3 G7 Project |4
o]&}e] o]Folzl Ziqhich
EnFEH
S EBAE e e 8. 1989 I A )
o8 712AA. e Eriesd dEdy o)

10.

g2t led 4EEota)
Harrison, R.G. 1907. Observations on the living
developing nerve fiber. Proc. Soc. Exp. Biol. Med.
4. 140-143.

Carrel. A. 1912, On the permanent life of tissues
outside the organism. J. Exp. Med 15: 516-528.
Earle, W.R., E.L. Schillind. T.H. Stark. N.P. St-
raus. M.F. Brown. and E. Shelton. 1943. Produc-
tion of malignancy in vitre, IV. The mouse fibro-
blast cultures and changes seen in the living ce-
Hs. J Natl Cancer Inst. 4. 165-212.

Gey, G.O., WD, Coffman, and M.T. Kubicek.
1952. Tissue culture studies of the proliferative
capacity of cervical carcinoma and normal epi-
thelium. Cancer Res. 12: 364-365.

Moore. A.E., L. Sabachewsky, and HW. Toolan.
1955. Culture characteristics of four permanent
lines of human cancer cells. Cancer Res. 18: 398-
602.

Greene, L.A. and A.S. Tischler. 1976. Establish-
ment of a noradrenergic clonal line of rat adrenal
pheochromocytoma cells which respond to nerve
growth factor. Proc. Natl Acad Scii USA. 73: 2424-
2428. |

Collins, S8J.. R.C. Gallo, and R.E. Gallogher.
1977. Continuous growth and ditferentiation of
human myelotd leukaemic cells in suspension
culture. Nature. 270: 347-349.

Moore, G.E., R.E. Gerner, and H.A. Franklin.
1967. Culture of normal human leukocytes. J Am.
Med. Assoc. 199: 519-524.

Waymouth, C. 1974, To disaggregate or not to
diaggregate: Injury and cell diaggregation, tran-

11.

13.

14.

i5.

16.

17.

18.

19.

20.

21,

22.

23.

24.

303

sient or permanent? In Vitro. 10: 97-111,
Hanks, J H. and R.E. Wallace. 1949. Relation of
oxygen and temperature in the preservation of
tissues by refrigeration. Proc. Exp. Biol Med 71:
196-201.
Patterson, ML.K. 1979. Method in Enzymology:
Cell Culture (Jakoby, W.B. and 1.H. Pastan, eds).
58. Academic Press. New York.
Mosmann, T. 1983. Rapid colorimetric assay for
cellular growth and survival: Application to pro-
liferation and cytotoxicity assays. J Immunol Me-
thods. 65. 55-63.
Hoare, D.S. and E. Work. 1957. The streoisomers
of a.B-diaminopimelic acid. Biochemistry. 65: 441-
447.
Williams, S.T. and F L. Davies. 1967. Use of a
scanning electron microscope for the examina-
tion of Actinomycetes. J Gen. Microbiol. 48 171-
177.
Lee, Y.S.., S.C. Ahn, JH. Lee, H.S. Lee, B.D.
Yoon, J.S. Ahn, and T.I. Mheen. 1991. Purifica-
tion and chemical characterization of antibiotic
MT-497 produced by Swreptomyces nigrofaciens
GMT-497. Kor. J. Appl. Microbiol Biotechnol 19:
604-609,
Gordon, R.E. and JM. Mihm. 1957. A compara-
tive study of some strains received as Norcardiae.
J. Bacteriol. T3: 15-27.
Holt. 1.G., N.R. Kricg, P.H A. Sneath, J.T. Staley,
and S.T. Williams. 1994. Bergeys Marnnual of Dete-
rminative Bacteriology. 9th edition. Pp. 605-703.
Williams & Wilkins.
Berd, D. 1973. Laboratory identification of clini-
cally important aerobic Actinomycetes. Appl. Mic-
robiol. 25: 665-681.
Williams. S.T., M. Goodfellow. G. Alderson, E.M.
H. Wellington, P.H.A. Sneath, and M.J. Sackin.
1983. Numerical classification of Streptomyces and
related genera. J. Gen. Microbiol 129: 1743-1813.
Davis, W.W, and T.R. Stout. 1971. Disc plate me-
thod of microbiological antibiotic assay. 1. Fac-
tors mnfluencing variability and error. Appl Micro-
biol. 22. 639-665.
Davis, W.W. and T.R. Stout. 1971. Disc plate me-
thod of microbioclogical antibiotic assay. 11. Novel
procedure offering improved accuracy. Appl Mic-
robiol. 22: 666-670.
Lechevalier, HA. and M.P. Lechevalier. 1970. The
Actinomycetes, Pp. 393. Gustav Fisher Verlag.
Jena.
Lechevalier, M.P. 1968. Identification of aerobic
Actinomycetes of clinical importance. J. Lab. Clin.
Med T1. 934-944.

(Received 20 February 1995)



