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Isolation and Identification of Myxobacteria KR025 and
Searching of Their Bioactive Compounds
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ABSTRACT : Fifty isolates of myxobacteria were isolated from soils from several areas in Korea dur-
ing 1996-1997 and bioactivity against plant pathogenic fungi of these isolates was examined. A myx-
obacterial isolate KR025 showed good antifungal activities against Pyricularia oryzae, Cryphonectria
parasitica, Colletotrichum lagenarium, and C. gloeosporioides but did not against Rhizoctonia solani,
Fusarium oxysporum and Pythium ultimum. The bacterium was identified as Myxococcus Julvus based
on morphological and physiological characteristics. Antifungal substances were extracted from culture
broth and bacterial cell of Myxococcus fulvus KR025 by ethyl acetate. Antifungal substance of Myx-
ococcus fulvus KR0O25 was purified and identified as myxothiazole by MS and NMR analysis. The myx-
othiazole (100 pg/m/) produced by Myxococcus fulvus KR025 controlled over 97.0% rice blast, tomato
late blight, wheat leaf rust, and barley powdery mildew and showed 45.0 and 82.6% disease control of
rice sheath blight and cucumber gray mold, respectively.
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Table 1. Growth inhibition of various plant pathogens by
Myxococcus fulvus KR025 in dual culture on SP agar

Pathogens Inhibition rate®

Pyricularia oryzae +++
Rhizoctonia solani -

Botrytis cinerea +

Pestalotiopsis theae ++
Phoma asparagi +

Alternaria alternate +

Alternaria solani ++
Corynespora cassiicola ++
Cryphonectria parasitica +++
Drechslera sp. ++
Colletotrichum lagenarium +++
Colletotrichum gloeosporioides +++
Cochliobolus miyabeanus ++

Fusarium oxysporum f. sp. cucumerinum -
Fusarium oxysporum f. sp. lycopersici -
Pythium ultimum -

Phytophthora infestans +
Phytophthora capsici +
Phytophthora nicotianae +

a

— 'no inhibition, +: 0~5 mm, ++ :5~10 mm, +++ :>10 mm.

(bacteriolytic group)®} cellulose #3]4d (cellulolytic
group) T2 v AZIcH(14). HAAE KRO25FF+=
AV 5 WAl X campestri pv. campestrise} thx] vl
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o]k (Fig. 1A). o] #¢ 53& $I8le] Bergey's
manual(14)el] w2} of] 71x] Ae] Aspshs] Ay 3}
Art. o] T Gram 2419 Z7IHF 2 SP agar Y9
4] reddish orange®] simple mounds® 3]l A} AS A
313 cH(Fig. 1B). o] & A3l Y AFdo.2 doF
M E= 7ol o, 782 myxosporesE A staict
(Fig. 1C). Diffusible pigment+ 3AIs}x] gk,
starch ® esculing 7}=#3l31#] 319121 oxidase2]
2L e e Jehd o] T Myxococcus fulvus®
A3t} (Table 2).

g S20| Ec| M X S&. Myxococcus fulvus=.
574% KRO25757} E0)8k= 3t 248 54317 4
3le] H2] AA=E colorless oil?] &S EIMS m/
z(rel. int.)&A ZA3}, 487[M1(8), 472(5), 455(5),
359(100), 343(6), 279(5)%+t. 'H NMR(CDCly)+4
Z3+= 81.01(3BHx2, d, /=6.7 Hz), 1.18(3H, d, /=6.8
Hz), 1.55(3H, d, J/=7.0 Hz), 2.31(1H, m), 3.33(3H, s),
3.58(3H, s), 3.81(1H, t, /=8.4 Hz), 3.94(1H, m), 4.10
(1H, m), 4.94(1H, s), 5.69(1H, dd, /=7.0, 15.3 Hz),
5.80(1H, dd, /=7.7, 15.1 Hz), 6.02(1H, dd, /=10.2,
15.3 Hz), 6.18(1H, dd, /=10.2, 15.3 Hz), 6.42(1H,
dd, /=8.1, 15.5 Hz), 6.56(1H, d, /=15.5 Hz), 7.11(1H,
s), 7.85 (1H, )& vepydr}, welx o] Eale Exajeko)

.
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Fig. 1. A, Bacteriolysis against Xanthomonas campestris pv.
campestris (Xc) of Myxococcus fulvus KR025 (Mf). B, Fruit-
ing bodies of Myxococcus fulvus KR025 on modified SP
agar medium. C, Scanning electron micrograph of myxospores
(ms) and vegetative cells (vc) of Myxococcus fulvus KR025.
Bar, 10 ym.

Table 2. Characteristics of myxobacteria KR025 and Myx-
ococcus fulvus

Mpyxococcus

KR025 fulvus’

Characteristics

Gram staining —° -

Fruiting bodies raised on a well - +
defined, persistent stalk
Myxospores 1.5 um or more - -
in diameter
Color of vegetative cell masses
Yellow - -
Buff to tan - -
Flesh-colored to reddish orange + +
Greenish diffusible pigment on agar - =
Hydrolyzes starch in 3 days or less - -
Hydrolyzes esculin - -
Oxidase - -

*Data from the Bergey's manual of determinative bacteriology,
8th edition (14).
" symbols : +=positive, — =negative.

487(CxsHisN,S,) Q1 thiazoleAl®] £A2 Myxococcus spp.
7} E0)she & B3 2 9e)A myxothiazole 2 53 =
S cH(Fig. 2).

SeliMl= KR0250| =2H|GH= MyxothiazoleQ| &+t &t
o, A AlF KRO25TFZF SP brothollA] wjeksle]
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Fig. 2. Structure of myxothiazole produced from Myxococcus
fulvus KRO2S.
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e gy g Ay H 59 2 He] 37EEE o o
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< e
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FAolgta & 5 gl 2L FA AA FAE A%
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fulvus A E8)3H= 202 Gerth 5(8)°] X313 myx-
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2kg- o E 3F AAR ol"el UdA

Table 3. Disease control effect of myxothiazole purified from
Myxococcus fulvus KRO25 on several plant diseases

Control value (%)

Disease Pathogen 20 100

Hg/ml  pg/ml
Rice blast Pyricularia oryzae 96.7  99.0
Rice sheath blight Rhizoctonia solani 27.8 450
Cucumber gray mold  Botrytis cinerea 235 82.6
Tomato late blight Phytophthora infestans  93.8 977
Wheat leaf rust Puccinia recondita 987 973
Barley powdery mildew Erysiphe graminis 98.8 973

*The control activity of myxothiazole isolated from Myxococcus
fubvus KRO25 was evaluated by in vivo test using seedlings.
Disease control effects were compared with disease severity
of untreated control.

o2 3F AAE o 2 HAUEE Ad s’
2 A ARl w2 Ao £-o] o e A
o2 AZHECH(T).
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vy =y, Evte O, 1 59 9 B 3V
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o] A-Fsdo|ell 3t 45.0% 2 82.6%] WAl £
£ YEhgich

sl

1. PRI, ¥ BCZ, ALK, B f. 1986. KGR
SYHEE ZDIE. BAREERE e 1:1-7.

2. Ames, B. N. 1979. Identifying environmental chemicals
causing mutations and cancer. Science 204 : 587-593.

3. Baker, C. J., Stavely, J. R, Thomas, C. A., Sasser, M.
and MacFall, J. S. 1983. Inhibitory effect of Bacillus sub-
tilis on Uromyces phaseoli and on development of rust
pustules on bean leaves. Phytopathology 73 : 1148-1152.

4. Becker, J. O. 1993. Control of soil-borne pathogens with
living bacteria and fungi : status and outlook. Pestic. Sci. 37

~ 1355-363.

5 Delp, C. J. 1988. Fungicide resistance in North America.
APS Press, 133pp.

6. BEH 12— 1993. Bk FALZWT FEL 2z HED
WEM F WE. REEHEIK 66:24-26.



7.

10.

11.

12.

13.

KOREAN J. PLANT PATHOL. Vol. 14, No. 4, 1998

Gasztonyi, M. and Lyr, H. 1995. Miscellaneous fungicides.
In :Modern selective fungicides-properties, applications,
mechanisms of action, ed. by Lyr, H., pp. 390-414. Gus-
tav Fischer Verlag, New York.

. Gerth, K., Irschik, H., Reichenbach, H., and Trowitzsch,

W. 1980. Myxothiazole, an antibiotic from Myxococcus
fulvus (Myxobacterales). 1. Cultivation, isolation, physico-
chemical and biological properties. J. Antibiotics 33 : 1474-
1479.

. Irschik, H., Jansen, R., Hofle, G., Gerth, K., and Re-

ichenbach, H. 1987. The sorangicins, novel and powerful
inhibitors of eubacterial RNA polymerase isolated from
myxobacteria. J. Antibiotics 40:7-13.

Katz, E. and Demain, A. 1977. The peptide antibiotics of
Bacillus : chemistry, biogenesis, and possible functions. Bac-
teriol. Rey. 41:449-474.

Kunze, B., Reichenbach, H., Augustiniak, H. and Hofle,
G. 1982, Isolation and identification of althiomycin from
Cystobacter fuscus (Myxobacterales). J. Antibiotics 35:
635-636.

Kunze, B., Kohl, W., Hofle, G. and Reichenbach, H. 1985.
Production isolation, physico-chemical and biological pro-
perties of angiolam A, a new antibiotic from Angiococcus
disciformis (Myxobacterales). J. Antibiotics 38 : 1649-1654.
Lange, L., Breinholt, J., Rasmussen, F. W. and Nielsen, R.
1. 1993. Microbial fungicides-the natural choice. Pestic.
Sci. 39:155-160.

14.

15.

16.

17.

18.

19.

20.

21.

349

McCurdy, H. D. 1974. The gliding bacteria. In: Bergey's
manual of determinative bacteriology, 8th ed. by R. E. Bu-
chanan and N. E. Gibbons, pp. 76-127. The Williams &
Wilkins Co., Baltimore.
Porter, N. and Fox, F. M. 1993, Diversity of microbial
products-discovery and application. Pestic. Sci. 39:161-168.
Powel, K. A. and Jutsum, A. R. 1993. Technical and com-
mercial aspects of biocontrol products. Pestic. Sci. 37:315-
321.
Reichenbach, H. and Hofle, G. 1994. Discovery of a new
antifungal mechanism of action :Soraphen- an almost suc-
cess story. GBF Scientific Annual Report, pp. 5-22.
Staub, T. and Sozzi, D. 1984. Fungicide resistance : A con-
tinuing challenge. Plant Dis. 68 :1026-1031.
Vesonder, R. F. and Golinski, P. 1989. Metabolites of
Fusarium. In: Fusarium-mycotoxins, taxonomy and patho-
genicity, ed. by J. Chelkowski, pp. 1-39. Amsterdam, El-
sevier.
W . 1989. MGHHEE-7 V-7 4 > 7 KT 4 2T B
FAEG. 18R & A% 27 : 656-662.
Yamanaka, S., Kawaguchi, A. and Komagata, K. 1987.
Isolation and identification of myxobacteria from soils and
plant materials, with special reference to DNA base com-
position, quinone position, and with a description of a
new species, Myxococcus flavescens. J. Gen. Appl. Mi-
crobiol. 33:247-265.

(Received May 20, 1998)



