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Phytopathogenic fungus Alternaria brassicicola
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Isolation and Purification of an Antitumor Metabolite from Alternaria brassicicola SW-3, the Cause of
Brassica Black Leaf Spot Disease. Na, Yeo-Jung, Bang Sook Lee!, Sung Keon Namgoong', and Dong-
Sun Jung*. Department of Food and Microbial Technology and 'Department of Chemistry, Seoul Women’s
University, Seoul, 139-774, Korea — An antitumor substance was purified from the culture filtrate of phytopatho-
genic fungus Alternaria brassicicola SW-3 isolated from soil of a chinese cabbage patch, and its characteristics
were investigated. Antitumor activity of A. brassicicola SW-3 was measured by MTT assay. The cytotoxic activity
against human cancer cell line was detected in the culture filtrate of A. brassicicola SW-3, but no activity found in
mycelium. Antitumor substance was isolated from the culture broth by ethyl acetate extraction and purified by silica
gel column chromatography. Structure of the purified compound was analyzed by the instrumental analysis such as
'H-NMR, *C-NMR and IR spectroscopy. The purified fungal metabolite of an A. brassicicola SW-3, consists of 11
carbon chain with two hydroxyl groups and two epoxides which is identical to depudecin. The ICsy values of the
active compound identified as depudecin were 69 pg/mL and 57 pg/mL against mouse melanoma B16BL6 cell
line, and human hepatoma SK-HEP1 cell line, respectively.
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Alternaria brassicicola SW-3= 7A7]1= FA+ olgH
seTe] A|ge] j Eeold Heldl wpe] Hew
HE doy)e AEHAFLEA, potato dextrose agar
(PDA, Difco Co. USA) Abaiulz|el] %Es}ted 4°Co] R
stelA] Abgsieic

HE W Alek

MES ekl B 8d wxAdEe] RPMI-1640, fetal
bovine serum(FBS), trypsin-EDTA, penicillin/streptomycin-2
GIBCO BRL (Grand Island, NY, USA)lA Fstaict.
MTT(3-(4,5-dimethylthiozol-2-y1)2,5-dipheny! tetrazolium
bromide)= Aldrich Chem. Co, DMSO (dimethylsulfoxide)
+ Sigma Chem. Co.(USA)lAM TY3dlglem, A8 F&
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F 2%} silica gel columnel] 53}, A7) $ui= ethyl
acetate-hexane(2:1) £&Y 032 L-235}e] Ty ARG Ea

39} (Fig. 1).
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Culture Broth of A. brassicicola SW-3 (1¢)
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l concentrated in vacuo
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Pure compound (22mg)

Mycelium

Fig. 1. Schematic diagram for the isolation and purification
of cytotoxic fungal metabolite produced by A. brassicicola
SW-3.
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Fig. 2. Effect of growth temperature of A. brassicicola SW-3

on production of cytotexic metabolites (crude extract) against
human hepatoma SK-HEP1 cell line.
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A. brassicicola SW-3 w¢FlE ethyl acetate® 23}
5 A sFHAA 230 mg®] crude extracts Pgie). $0iF
52 silica gel TLC AlA oF 55579 33hEo] 3
=%l2m, silica gel column chromatography(chloroform:
methanol, 15:1)5 $=38§3}ed 2 59 A BIEL A
on, o] 52| AAu|EL wf A we} o Aoz o}
e, F 7R 2EE FM 3 /IR EEE 1, RE
0377 AEFA ] sl 23E I(R=0.25)2 Ax%
Aol Qe ALE Yepdt ojelA] HEFAe] 9l £F
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5l 22 mee| HUAES Al

A. brassicicola SW-3 wiokej e 2 HE| Be] A3} 3kt
A JAREES T2 oilydt 24 2A, Eo]u} hexaneol]
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Z B 54E JEPAICH(Table 1).

A. brassicicola SW-394 &2], AR5 drARr =S 72
£ ¥A37) $isked FT-IRY 'H NMR 2 3C NMR
spectroscopy 58] 7171 #X4& Ak AAE gAML
< IRE =43 A3} Fig. 33 %] 3440 cm's}X OH

Table 1. Physico-chemical properties of the active compound
isolated from Alternaria brassicicola SW-3

Appearance Colorless oily paste
Molecular formula C11H 604
Molecular weight 212.25

Dimethyl sulfoxide (DMSO),

Solubilit Soluble Ethanol Methanol, Methylene chloride
otubrity Chloroform, Ethyl acetate
Insoluble H,0, Ether, Hexane
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719] peakZ, 1602 cmo A aliphatic CH 7]9] peakE
golslgdcl. 'H NMR &S| ERS &A3 A3, Fig. 4
vehd A3k ko] 5.93 ppmellA methine proton ©] T
=3 5.69 5.70 ppmol| M= 2HES] methine protono]
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o} 'H £ protonEe] FEHC epoxideZt A3 v
Zrefl EA)8l= protons-°) 27t 3.43, 3.39 ppmell M TF
H93 =3 AT 22 Hz2 9X3E BT 3.01,
291 ppmell A= 'H 89 protone] 4.5-4.7 Hz8] A3
E Jehds o & sgdeh 225, 2.10 ppmolfA  broaddt
peak® €] hydroxy protonse], 1.30 ppme)A: doublelet
methyl protoneo] #EHH. *C NMR ¥ EFHS
136.45 ppmell Al methylene &t23, 132.45-117.50 ppmell A=
3702] methine &3, 71.96-64.54 ppm Altelell 4=Ak7)7} A
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Fig. 3. IR spectrum of the fungal metabolite isolated from A4.
brassicicola SW-3 (CHCl,)

Fig. 4. '"H-NMR spectrum of the purified antitumor metabo-
lite (S00MHz, CDCL).

FH 'k, 62.90-55.35 ppmAlelel] 3, 8, 4, PHS| methine
4 peakE 3T (Fig. ).

olAke] A¥E B2 F2F FAZ AF, 4 brassicicola
SW-3ellA] 2], AAgE HAMEEL Fig. 60 velst vfed
zro] 11709l carbon chainell T 709 epoxides®} F 719
hydroxyl group % F 789 °lF HIE3] shi: trans-
double bondye EFSR= BHEFE(CyH 05 MW=212.25)
24], Matsumoto[9]el] &]3] 5 E2]=e] (-)-depudecin®
2 39ys A U3 Ao FHAH.

Depudecin ol Nimbya scirpicola[16), Xylaria sp.
(17755 AR d7-llM = He, geld EXEA, AJAk
o] A 43, YDA =3} Exlsie] dRAte] ol F
A2 ¢ 9l AT 7] WAl E-olt. wehA £
H EA-ol 71A9] AR ol M2 AdAIRAY
7PsAol Wi T2 BARA(], f=AF Y, o
T Alete] Egol os Fahgo| A2 7t A
£ ps) 93 Q7ARE F8E 5 glg Aotk 2
d77%-2 A depudecing A =% (lead compound)Z 3}
o] o] 3}3HE-9] functional group variationg Edte] £3f
=7} x5, B e iEAE Ad MEE e f
ZAE 3] S8 975 A" S
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Fig. 5. ®*C-NMR spectrum of the purified antitumor substance
(500MHz, CDCLs3).

1 90H 7 3 1
10 (3} o) OH

Fig. 6. Structure of the purified antitumor metabolite pro-
duced by A. brassicicola SW-3.
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B} vl2d FL ¥ TolA] melanoma cancer cell@}
hepatoma cell®] AL AAIsl= A2 veldt} crude
extract® silica gel column chromatographyS A3}
de 2 RIYEFEAANE) MEZAL 100 pg/mi9
=M SK-HEP13} BI6BL6 M| E5<) o3t #sj&27}
57.4%, 37%= veht 13} AAl o8] HMEFA ] )8t
e 4 g 9ok

Bz Feld 24 B4 (depudecin)el] 23 X
Fol| W5k APEAEE EA5) $3l] AEE FEH(0,
12.5, 25, 50, 100 ug/mhZ. *j2]3}ed 24717} wiokst & MTT
assayE A8} TH(Fig. 7). SK-HEP19] 7%, 50 ug/mi2
TEAAM Azl e 40.4%7F 3=, 100 pg/mlel]
M AEZL 43 Abdsle] 83%2] AsiEaE Eyct
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Fig. 7. Inhibitory effects of the purified fungal metabolite on
the growth of human hepatoma SK-HEP1 and mouse mela-
noma B16BL6 cell lines.

Table 2. Inhibitory effect of fungal metabolites on the human
hepatoma carcinoma and mouse melanoma cell lines

ICs0 (Mg/ml)
Sample
B16BL6 SK-HEP!
Ethyl acetate extract 450 278.7
Partially purified metabolite 130 87.8
Purified metabolite 69 57

*The ICsg is the concentration of the fungal metabolite that decreases
the absorbance to 50% of the control in MTT asaay.
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B16BL6%| 739, 2ol B8l 229 F=ollA 43.2%,
70.3%7F APEE Hlo g vepdo}

Alternaria NAFEQ) depudecin®] ICse= Q1A 71
E3¢] SK-HEPI cells} mouse melanoma B16BL6 cellsel]
e A7t 57 pg/miE 69 ng/mlS 2N, Alternaria brassicicola
SW-37} AJAKEE depudecin I|H<ks} 7kt A Ee)] Wik
sl o] 7kt Zlo® Jelydt(Table 2).

Matsumoto”} ¥-=2]&F depudecine oncogenically trans-
formed® NIH;T; M| ¥2] detransformationS -F-5A17]37[8],
antiangiogenesis activity’} 9= ASE R TEE10].

B dFoME FW EofA HE2]3 phytopathogenic
fungus”} AAFI= depudecine] ¢1A] S Eo]] w3 StEkA
2 3L 95 7PAE in vito assayE £3) Elslglon
2, F2d7E2M AFTEE A3 in vivo assay?} depu-
decin®] HEPYAL 9 F=A] S 18 AFE 53 Folnh

2 ¢

S ElA B3 AEA WYUFQ dlternaria brassi-
cicola SW-39] 3184 B AAbeS 28k, SAEA
£ 39 AAstd 28 B1EAS. 4. brassicicola SW
-3:=potato dextrose brothE ©]83}ed 15°CellA 257+ A
g woFst v, MTT assays AAISle] 3shdS el
slglomy, wljofedel o] FQFEAL cthyl acetate® F5
3}, silica gel column chromatography 2 A Aste] 744
2] oily product® LLUTHEE 22 mgml). ¥ EA
£} hexaneoll:= =3A] 931, chloroform, cthyl acetate,
ethanol Foll= & =& EAS Hiew, IR, 'H-NMR,
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2 FH AR e AR 24ER depudecind F
ot E3E FAFEE 2 AN E2¥ depudecin
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Wiiem, 279 [Cse= 57 ug/ml, 69 pg/mlE. viEPsch,
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o] ¥AIA] e 27| T dA U= EAEM, A=
ggA A2 7PsAde] wi- Eel ol frEAlE A
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