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The Interspecific Protoplast Fusion between S. peucetius
subsp. caesius and S. platensis.

Mi Song Im and Kang Man Lee®
College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea

Abstract— An interspecific fusant strain, MS1, was obtained by protoplast fusion between S. peucetius
subsp. caesius and S. platensis. We studied on the microbiological and cultural characteristics of
the fusant MSL In liquid culture, the viscosity of culture broth of S. peucetius increased during
incubation. However, the fusant MS1 formed pellet like S. platensis without viscosity change. On
agar medium, the colony morphology of MS1 resembled S. platensis but the color was similar to
S. peucetius. The fermentation products of the fusant MS1 was identical with S. pewucetius.
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Fig. 1—The effect of glycine concentration on the
protoplast regeneration of S. peucetius(—l—)
and S. platensis(—=—).
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Table 1—The formation and regeneration of S. peuce-
tius and S. platensis protoplasts

Number of CFU* Regeneration

Protoplast/mi /ml frequency(%)
S. peucetius  196X10° 11X10° 56.1
S. platensis 89.0X10° 54X10° 60.6
Fusant 285X10°  7X10° 49
Selectable 285X 10° 1X10° 0.7

*CFU: Colony Forming Unit
1 2 3

Fig. 2— Characteristics of culture broth of MS1(1), S.
peucetius(2) and S. platensis(3). The culture
condition was at 30T, 200 rpm in R2YE for 4
days.

Fig. 3—The colony morphology of S. peucetius(1), S.
platensis(2) and the fusant MS1(3) on R2YE
agar plate(x4).
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Fig. 4—TLC analysis pattern of CHCl; and butanol
extracts of S. peucetius(4, 5), MS1(6, 7) and S.
platensis(8, 9) culture broth. The TLC plate was
developed in the solvent system CHCI; :
MeOH : Formic acid(80 : 20 : 2). Adriamycin
(1), daunomycin(2) and Oxytetracycline(3).
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Table II—Morphological and physiological characteristics of S. peucetius, S. platensis and the fusant MS1

Charicteristics Medium S. peucetius S. platensis Fusant MS1
Diffusible ISP 5 red-orange - red-orange
pigment
Melanin ISP 6 - - -
pigment ISP 7 .

Spore ISP 4 + ++ +
Color of
spore ISP 4 red white red-violet
Colony R2YE smooth- smooth-
surface spiny spiny spiny
Degradation starch ++ - +++
" activity
tyrosine + ++ ++
gelatin + - +
Sugar utilization ++ sucrose sucrose sucrose, starch
activity glucose glucose glucose, fructose, maltose
+ starch

Table ITII—Protein concentrations of culture broth of S. peucetius and the fusant MS1

Ammonium sulfate(%) Protein concentration(ug/m/) Relative ratio(%)
fractionation MS1 S. peucetius (MS1/S. peucetius)
0~20 21.99 109.0 201
20~40 25.6 89.95 284
40~60 53.5 2084 25.6
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Fig. 5—The melting curves of DNA from Streptomyces
Dbeucetius subsp. caesius(—=—1), S. platensis
(—e—®) and the fusant MS1(—a—m). The
measuring condition was as follows: Solvent:
TE buffer(Tris-HCl 10 mM, EDTA 1 mM, NaCl
0.2 mM, pH 8.0), DNA concentration: 35 ug/mi,
Instrument: Microprocessorcontrolled spect-
rophotometer system 2600(Gilford), Tempera-
ture increasing rate: 1.0°C/min.

UAtel e

B =S dAd g m ARG LA TAE ]
T8 A Q(FA A . 94-04-02-1)& o} a3kl g
t}.

= ¥

1) Arcamone, F., Cassinelli, G., Marco, A., and
Gaetani, M.: U. S. Patent, 3590028 (1971).

2) Chuang, R. Y. and Chuang, L. F.: Inhibition of chi-
cken myeloblastosis RNA polymerase activity by
adriamycin. Biochem. 18, 2069 (1979).

3) Goodman, M. F. and Bessaman, M. F.: Adriamycin
and daunorubicin inhibition of T, DNA polymerase.
Proc. Natl. Acad. Sci. 71, 1193 (1974).

4) White, R. J. and Stroshane, H.: Daunorubicin and
adriamycin properties, biosynthesis and fermenta-
tion. Biotech. Indus. Antibiotics. 22, 266 (1984).

5) Arcamone, F., Cassinelli, G and Spalla, C.: 14-Hy-

droxy-daunomycin, a new antitumor antibiotic from

Vol. 38, No. 6, 1994

Streptomyces peucetius var caesius. Biotech. Bioeng.
11, 1101 (1969).

6) Dekleva, M. L and Strohl, W. R.: Glucose-stimu-
lated acidogenesis by Streptomyces pewcetius. Can,
J. Microbiol. 33, 1129 (1988).

7) Gibb, G. D. and Strohl, W. R.: Physiological regu-
lation of protease activity in Streptomyces peuce-
tius. Can. J. Microbiol. 34, 187 (1988).

8) Otten, S. L., Stutzman-Engwall, K. J. and and Hu-
tchinson, C. R.: Cloning and expression of dauno-
mycin biosynthesis genes from Streptomyces peu-
cetius and Streptomyces peucetius subsp. caesius. J.
Bacteriology, 172, 3427 (1990).

9) El Khaden, H. S.: Anthracycline antibiotics. Aca-
demic Press, New York, pp. 90-91 (1982).

10) Oki, T., Takatsuki, Y., Tobe, H. ansd Yoshimoto, A.:
Microbial conversion of daunomycin, carminomycin
I and feudomycin A to adriamycin. /. Anfibiotics, 34,
1229 (1981).

11) Yoshimoto, A. and Oki, T.: Microbial conversion of
anthracyclinones to daunomycin by blocked muta-
nts of Streptomyces coeruleorubidus. J. Antibiotics, 33,
1158 (1981).

12) Stutzman-Engwall, K. ], Otten, S. L. and Hutchi-
nson, C. R.: Regulation of secondary metabolism
in Streptomyces spp. and overproduction of dauno-
rubicin in Streptomyces peucetius. J. Bacteriol,, 174,
144 (1992).

13) Stutzman-Engwall, K. J. and Hutchinson, C. R.:
Multigene families for anthracycline antibiotic pro-
duction in Streptomyces peucetius. Proc. Natl. Acad.
Sci. 86, 3135 (1989).

14) Baltz, R. H. and Matsushima, P.: Protoplast fusion
in Streptomycetes: Condition for efficient genetic
recombination and cell regeneration. J. General
Microbiol. 127, 137 (1981).

15) Okanish, M, Suzuki, K and Umezawa, H.: Forma-
tion and reversion of Streptomycete protoplasts: Cu-
Itural condition and morphological study. J. General
Microbiol. 80, 389 (1974).

16) Hopwood, D. A and Wright, H. M., Bibb, M. J. and
Cohen, S. N.: Genetic recombination through pro-
toplast fusion in Streptomyces. Nature. 268, 171
1977).



702 DL B

1R

17) Yamashita, F. and Hotta K., Kurasawa, S., Okami,
Y. and Umezawa, H.: New antibiotic production of
Streptomyces, selected by antibiotic resistance as a
marker. J. Antibiotics, 18, 58 (1985).

18) Wulf, C. and Anneliese, C.: Biotechnology. Sinauer
Associates, Inc. p. 264 (1990).

19) Thomas, R. and William, D. ]J.: Oxytetracycline
biosynthesis: Mode of incorporation of (1-°C) and
(1,2-C,) acetate. /. Soc. Chem. Coumun. 31, 128
(1983). :

20) Hopwood, D. A,, Bibb, M. J,, Chater, K. F., Kieser,

T., Bruton, C. ], Kieser, H. M., lydiate, D. ]., Smith,
C. P, Ward, ]J. M. and Schrempf, H.: Genetic ma-
mipulation of Strptomyces. A Labolatory Manual.
The John Innes Foundation. pp. 71-84 (1985).

21) Bergey’s Manual of Determinative Bacteriology(8th
ed.). The Williams and Wilkins Co., Baltimore, pp.
2451-2491 (1974).

22) Demain, A. L. and Solomon, N. A:: Manual of in-
dustrial microbiology and biotechnology. American
Society for Microbiology. pp. 171-182 (1986).

J. Pharm. Soc. Korea



