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Isolation of Polyene Antifungal Antibiotics Against Gummy Stem Light Caused by Didymella bryoniae.
Kim Kwang Seok and Young-Bae Seu*. Department of Microbiology, Kyungbook National University, Taegu
702-701, Korea — Antifungal agents, flavofungin and fungichromin were isolated from the fermentation cul-
ture broth of a Streptomyces sp. SKM338. Biological evaluation of these antibiotics indicated that the com-
pounds possesses broad spectrum antifungal activity against various pathogens. Especially, these compounds
inhibited throughly growth of Didymella bryoniae, caused Gummy stem blight of melons, occurs in the south-
eastern Korea. Inhibition of this pathogen may be prevented from directly reducing both pre- and post-harvest

yields.
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Fig. 1. The paper disc method. The clear zone on the plate is
showed to antifungal activity by SKC338-1 against D. bryonea.
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Fig. 2. Isolation procedure of antifungal antibiotics.
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SK(C338-1 E& 2 UV spectrum-2- methanol & oj| A
288, 305, 320, 344, 358 nmol|A] AW ZFZF=E BT
SK(C338-2 E4-2 308, 320, 342, 360 nmol|A o F4=
£ Bodo o]9f 22 F3 =& pentaeneS 7HA T Q)&
polyene macrolide A2} SPYEAE 0] 7[R|1L )= EE3)
3k Fx2=2 vepdo14]. o 24 EF IR spectrumell A
3400 cm '} 748t hydroxy group®}t 1730 ecm™'o)A] carbonyl
group, 1450 cm™'ell A olefin, 1196 cm™'ell A ester group
% polyene macrolide 7 #{HE-9] AL = Jehfgict.
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Table 1. Physico-chemical properties of SKC338-1 and SKC338-2.

SKC338-1 SKC338-2
Appearance Yellow powder Light yellow powder
UV Apd°H nm 288, 305, 320, 344, 358 300, 308, 320, 342. 360
650 670

Molecular weight
Solubility :
Soluble
Slightly soluble
insoluble
Rf value (TLC)
EtOAc :MeOH(4:1)
CHCls:MeOH:Acetonitrile(5:1:1)
HPLC Rt (min)

MeOH, EtOH, BtOH

MeOH, EtOH, BtOH

CHCl3, EtOAc CHCI3, EtOAc
H,O, Hexane H,0, Hexane
0.61 0.64
0.37 0.39
40.2 47.9

ofg] 7}x] LwlA S
7] E4-L
(Table 1).
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3 wi-% frAReE A8 A4l polyene AlGe] FPEAY ] 1}
elyteny, 53] SKC338-2 E& o] fungichromin -2
filipins ¢} -FAFSE 7102 Hef F1, 3, 11].
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4 34709] fungichromin(Fig. 4)2.2 &z o, o2
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Fig. 3. Structure of Flavofungin.

OH OH OH OH R, R,

Fungichromin : R;=OH, R,=0H, R;=OH,
Filipin 2 : Ry=OH, Ry=H, Ry=H
Filipin 3 : Ry=H, R;=OH, Ry=H

Fig. 4. Structure of Fungichromin and Filipins.

Alde) 222 steroks iﬁ"d‘b— e A FdE A
02 WatAA Y-S vieplA Hot sxlA &
2§ &4 ¢l fungichromin Z*] -2 %384 <l filipin pentacne
chromophore TZZ5 713l &4 8 £579) 33HE-2] T34
2 A o] AdeA —rﬂ—E—E HPAE SKM338
FERE o IAFEL AANHE B 4
Flavofungin, fungichromin, filipin 5= ¢ 200 &£H/2
3lgHEAlo] eiA] )3 macrocyclic polyeneAd &0l
43, o] &2 F=E vl Streptomyces S0l 2]z A
) A, ‘Lﬂ‘ﬂ‘g% A5 v E o] g o
= I/ EF FEAH 22 = macrocyclic lactone®] 2
Az gl 57H—4 AFY o|FAHL AEE THIE E"]
ol hydroxyl 258 712 2349 A= 21 glv}. o]
WA= EHEE "ﬂ—’t"ﬂ SAE vl 2 2R opite) H]
SolHeln EekAgl 33MEeldt. ol S dolul Yo 3l




242 KiM AND SEU

£ o 278l filipin®] AESHH A7 UV Y F
g =27} FAle AR HEls AE od=F gle)
ohjz} %13+ methanole]} ethanol 894 Al 2. 4°Cel] 7
Hw g4 27t doluiA " 2=y olEjg 259
Aot E9A, E o E g2 7] A AE
2] st = B33 amphotericin BL} nystatin 22
polyeneA| 2] SHIEA L o= x Alghe] 22 719 xRl
A F3e] XBA R dot TS, 14]. 3 sterolol] A3}
L EXS 747 9): polyened] IRMEL T ZoAHE X
BAE, 8F =5 dhloles S0 AR U2 55
S 3 Qe ofEgt AR WAl 24 E Fej®l polyene
| &sgo] A flavofungin, fungichromin; filipinS~S =
2 ofukE 93t AESoRE o} SoFEoR ] Y
A M= 7] B 4 gl

oot

X

ki
ok

n;

(=) OF
pl =

D. bryoniaeZ T2 3= o] wharde]| dsiA &
Ty A4S AR nAES Wl E] A
225t F ujok o2 BE] s3] 1S Al =313
ot g2l 249 22 oA AMEE2] Akl FUHA7)E
KHPO4 2} ZHgol&o] EFH GSSuiAellA wAld
SKM338 752 180 rpm, 30°C, 59 E<F wheksle] o]
Zl wjek AAsd ez Ry Ee3EAEq] W E AT &
el iy 23S Bl AAR Azt Fejo wkayel st
AEsekez /g Zhedt AT el eRlTA B
NMR, IR, UV @ Mass spectral data 4 52 E3)
polyene macrolide#] ol <3}= 3 &%l Flavofungin,
Fungichromin, FilipinsZ ¥352n] o|5¢] 588 7|3
2o},

#Atel 2

B Q7 AR A Ao A=
onf ofel ZAREHI.

REFERENCES

1. Bergy, M. E. and T. E. Eble. 1968. The filipin complex. Bio-
chemistry 7(2): 653-659.

2. Bognar, R., B. O. Brown, W. J. S. Lockley, S. Makleit, T. P.
Toube, B. C. L. Weedon, and K. Zsupan. 1970. The struc-
ture of flavofungin. Tetrahedron Lett. 7: 471-474,

3. Whitfield, G. B., T. D. Brock, A. Ammann, D. Gottlieb, and
H. E. Carter. 1955. Filipin, an antifungal antibiotic: Isolation

10.

12.

13.

14.

15.

and properties. J. Am. Chem. Soc. T7: 4799-4801.

. (a) Masayuki, H. and H. Nonomura. 1987. Humic acid-vita-

min agar, a new medium for the selective isolation of soil
actinomycetes. J. Ferment. Technol. 65: 501-509. (b) Mas-
ayuki, H. and H. Nonomura. 1987. Efficacy of artificial
humic acid as a selective nutrient in HV agar used for the
isolation of soil actinomycetes. J. Ferment. Technol. 65: 609-
616.

.John, P. S., S. M. A. Pickett, A. M. Pickett, E. J. Vandamme,

and C. W. Bird. 1981. Antibiotics from the newly isolated
Streptomyces elizabethii. 1. Production of a polyene antifun-
gal agent (Elizabethin) and actinomycin in shake flask cul-
tures. J. Chem. Tech. Biotechnol. 31: 167-177.

. Keinath, A. P. 1995. Fungicide timing for optimum manage-

ment of gummy stem blight epidemics on watermelon. Plant
Disease, 79: 354-358.

. Keinath, A. P. 1996. Soil amendment with cabbage residue

and rotation to reduce gummy stem blight and increase
growth and yield of watermelon. Plant Disease, 80: 564-570.

. Keinath, A. P. 1998. Resistance to bonomyl and thiophanate-

methyl in Didymella bryoniae from South California and
New York. Plant Disease, 82: 479-454.

. Keinath, A. P, M. W. Farnham, and T. A. Zitter. 1995. Mor-

phological, pathological, and genetic differentiation of
Didymella bryoniae and Phoma spp. isolated from cucurb-
its. Phytopathology, 85: 364-369.

McGrath, D. J., Vawdrey, L., and Wlker, 1. O. 1993. Resis-
tance to gummy stem blight in muskmelon. HortScience, 28:
930-931.

. Hiroshi, N., P. H. Harrison, K. Arai, T. T. Nakashima, L. A.

Trimble, and J. C. Vederas. 1988. Biosynthesis and full NMR
assignment of fungichromin, a polyene antibiotic from Strep-
tomyces cellulosae. J. Am. Chem. Soc. 110: 2938-2945.
Ohnishi Y, K. Hirano, J. Nishimura, M. Furue, H. Kanaide.
2001. Inhibitory effects of brefeldin A, a membrane trans-
port blocker, on the bradykinin-induced hyperpolarization-
mediated relaxation in the porcine coronary artery. Br J.
Pharmacol. Sep. 134: 168-78.
Strippoli V., E D. D"Auria, N. Simonetti, D. Basti, and T.
Bruzzese. 1997. In vivo and in vitro antifungal activity of the
polyene derivative SPA-S-753 against encapsulated form of
Cryptococcus neoformans. Infection, 25: 27-31.
Schreiber, S. L. and M. T. Goulet. 1987. Streochemical stud-
ies of the skipped-polyol polyene macrolide class: Determi-
nation of mycoticin A and B. Tetrahedron Lett. 38: 6001-
6004.
Tunac, J. B. and L. E. McDaniel. 1985. Effect of phosphate
and copper on the fermentation of hydroheptin. Appl. Envi-
ron. Microbiol. 50: 1192-1195.

(Received May 28, 2004/Accepted Sep. 6, 2004)



