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An Antifungal Compound Against Phytophthora capsici Produced by Streptomyces sp. 3D3. Bong-Sik
Yun, Chang-Jin Kim, In-Kyoung Lee, Hiroyuki Koshino' and Ick-Dong Yoo*. Korea Research Institute of Bioscience
and Biotechnology, KIST, Tagjon 305-600. Korea 'The Institute of Physical and Chemical Research (RIKEN),
Wako-Shi;, Saitama 357-01, Japan — During the screening for the antifungal compounds against Phytophthora
capsict causing phytophthora blight of red pepper, we isolated a strong active compound, bafilomycin C,, produced
by strain 3D3. The producing organism was identified as Streptomyces sp. based on taxonomic studies. The antifu-
ngal compound was purified from culture broth by HP-20 column chromatography, ethylacetate extraction, silica
gel column chromatography and HPLC, and was identified as bafilomycin C; by color reaction, UV and 'H-NMR
spectral data analysis. Bafilomycin C, showed strong antifungal activity against various phytopathogenic fungi.
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Table 1. Cultural characteristics of strain 3D3.
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Fig. 1. Electronmicrograph of aerial spore chains of strain
3D3 (bar: 2 pm).

Media

Aerial mycelium

Substrate mycelium

Reverse side color

Soluble pigment

Yeast-malt extract agar
QOatmeal agar

Inorganic salts-starch agar
Glycerol-asparagine agar
Peptone-yeast extract agar
Tyrosine agar

Abundant, reddish grey
Moderate, grey

Scant, reddish grey
Good, reddish red
None

Abundant, reddish grey

Poor, white Coral red none
Good, white Coral red brown gold
Poor, white Reddish grey none
Moderate, white Grey none
Moderate, white Yellow ochre none
Moderate, white Yellow ochre none
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Table 2. Morphological and physiological characteristics of
strain 3D3.

Spore chain morphology Spiral
Spore type Oval
Spore size 0.6Xx0.7~0.8 um
Spore surface Smooth
Aerial mass color Reddish grey
Cell wall constituent LL-DAP
Formation of melanoid pigment
Tryptone-yeast extract broth -
Peptone-yeast extract-iron agar -
Tyrosine agar -
Liquefaction of gelatin +
Coagulation of skim milk —
Hydrolysis of starch +
Hydrolysis of casein +
Tolerance of NaCl below 7%
Optimal growth temperature 24~27C
Utilization of
L-Arabinose +
D-Fructose +
Galactose +
mya-Inositol -
D-Mannitol +
Raffinose -
Rhamnose -
Salicin -
Sucrose —
Cellulose -
D-Xylose +
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Fig. 2. Fermentation profiles for the production of compound
3D3.
The fermentation was carried out in a 5-liter jar fermentor
at 27C, 1 vvm and 250 ppm.

Culture broth mycelium

IL ] 70% acetone extract

Diaion HP-20 column chromatography

eluated with 80% acetone
concentrated in vacuo
extracted with ethylacetate

Ethylacetate layer

Silica gel column chromatography
| cHC1y:MeOH=4:1-1:1

HPLC
(ODS column, MeOH-H,0(70:30), UV 254nm)

Compound 3D3

Fig. 3. Isolation procedure of compound 3D3 produced by
Streptomyces sp. 3D3.
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Fig. 4. '"H-NMR spectrum of compound 3D3 (CDCly).
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Fig. 5. Structure of bafilomycin C,.

(d), 5.75(d), 5.17(dd) ppmel] bafilomycin®] E%3} lac-
tone ring®l] -2l &} olefinic proton signal, 3.63 X 3.24
ppmel methoxy signal, 4.96, 4.11, 3.89, 3.56, 3.28
ppmell 4] oxymethine signal $-°o| #HE=glon o]
chemical shift®]3= bafilomycin®] chemical shiftx]e}
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Zafghc}, B 3}3H5-2 3.23 2 3.63 ppmoll A4 2704] me-
thoxy signalnte] #=xglom 2 bafilomycin Cy(Fig. 5)
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Table 3. Antimicrobial spectra of compound 3D3 produced
by Streptomyces sp. 3D3.

Inhibition zone

Test microorganisms .
g diameter (mm)

Bacteria

Staphylococcus aureus 16
Mycobacterium phlei 12
Bacillus subtilis 11
Escherichia coli 0
Salmonella typhimurium 0
Pseudomonas aeruginosa IFO 13130 0
Pseudomonas aeruginosa N 10 11
Fungi

Phytophthora capsici 23
Phytophthora parasitica 27
Botrytis cinerea 22
Alternaria mali 18
Fusarium solani 0
Yeast

Candida albicans 0

Table 4. In vivo antifungal activity of compound 3D3.

Concentrations (ppm) 250 60

Preventive value (%) 83 50

a2l A& in vivo A& ZALEE A3E Table 49
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wg sty 7 23 A3, 60 mg/lolA 50%2]
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¥ 'H-NMR & Z% spectrum 48 53l 2 &
&AL bafilomycin C, 22 FA 35ty Streptomyces
sp. 3D3¢] A AF3F compound 3D3-2 tiokgt A& miglA
Tgolo djsted 7p3t AAFAS eplich
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