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Microbial transformation of bikaverin, a metabolite produced by fungi

JAN FUSKA — BOHUMIL PROKSA - ALZBETA FUSKOVA — MARIA
STURDIKOVA

Summary. Five of 40 screened cultures of microorganisms transformed hikave-
rin added into their cultivation media. Aspergillus sclerotiorum was used in large-
-scale experiments. Five metabolites were detected in a chloroform extract of A.
selerotiorum. One of them was isolated and identified as (Z)-5-methyl-2-methoxy-4-
-oxopent-2-enoic acid 3. Theoretically, metabolite 3 can arise directly by transfor-
mation of bikaverin by A. sclerotiorum. But, we do not exclude also the second
alternative that the metabolite 3 is formed by A. sclerotiorum via biosynthesis
and that this process can be induced by bikaverin.

Bikaverin I is a microbial metabolite isolated from Fusarium oxysporum
[2, 7, 10], Fusarium lycopersici and Fusarium vasinfectum [3, 11] as well as
from Gibberella fujikuroi [1, 3, 5] and Mycogone jaapii Lindau [12]. Bikaverin
inhibits the growth of protozoa Leishmania braziliensis [1], biochemical func-
tions and growth of various type of tumors [4, 5] and also influences morfoge-
nesis of fungi [3]. In HeLa and P388 leukemic cells 7 inhibits mitochondrial
functions, synthesis of nucleic acids, while in animal erythrocytes bikaverin
caused damage of membrane of cells and their lysis [5, 9]. In animals 7 caused
serious disease ill-trift.

Because I was found very often in nature and there is a possibility to be
transfered into food-chain we studied its transformation by microorganisms.
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Material and methods

Bikaverin was isolated from G. fujikuroi in our laboratories [1, 5].

Fermentation methods. In our screening programm we evaluated 40 cultures.
Five of them: Aspergillus sclerotiorum (ATCC 11395), Sepedonium chrysospe-
mum (ATCC 13378), Aspergillus niger (X-172), Streptomyces griseus (ATCC
10137) and Micrococcus gypseum (ATCC 11395) transformed bikaverin present
in cultivation media. A. sclerotiorum was used in large scale for biotransforma-
tion. The microorganism was grown in a two-stage fermentation procedure [6]
in a soybean meal-glucose medium of the following composition : soybean meal
5 g, glucose 20 g, K,HPO, 5 g, NaCl 5 g, yeast extract 5 g, water 1000 ml.
The medium was adjusted to pH 7.0 before being autoclaved at 121 °C for
15 minutes. Fermentations were conducted in 500 ml cotton-plugged Erlen-
mayer flaks holding 100 ml of medium on rotary shaker operating at 200 rpm
at 28 °C. Bikaverin as a substrate was added to 24-hr old second-stage cultures
as a 10 9, solution in dimethylformamide (DMF) to a final concentration in the
medium of 0.5 mg.ml-1. Samples (4 ml) of substrate-containing cultures were
taken at various time intervals, extracted with 1 ml of chloroform, pH adjusted
to 2.5, and 30 ul of the extracts were examined for metabolites by TLC.

Conversion of bikaverin to 2 and 3. A total of 1.0 g of bikaverin in 10 ml of
DMF was evenly distributed into of 20—500 ml flasks containing 100 ml of
24-hr old stag-two cultures, and the formation of metabolites was investigated
by TLC analysis. After 168 hrs, the fermentation beer including mycelia was
combined, pH adjusted to 2.0 and metabolites were exhaustively extracted
with chloroform. The extract was dried over anhydrous Na,SO, and evapo-
rated to dryness. The resulting solids were dissolved in a minimum volume of
chloroform, applied to a silica gel column and eluted gradually with chloroform,
chloroform : methanol and methanol alone, in 10 ml fractions. Metabolites 2
and 3 were finaly purified by TLC and crystallized from benzene : n-hexane.

Chromatography (TLC). Thin-layer chromatography was performed on
nonactivated silica gel (Silufol UV 254, Kavalier, CSSR) plates which were
developed in chloroform : methanol : acetic acid (94 : 1 : 4) and chloroform :
- methanol (9 : 1). The metabolites were detected in UV light at 254 and
366 nm or visualised by spraying with FeCl; solution (1 9, in methanol) and
(or Dragendorff reagent.



Results and discussion

Nine metabolites were detected in a chloroform extract obtained from fer-
mentation beer in which bikaverin was present during the growth of A. scle-
rotiorum (Table 1). Three metabolites with R values 0.08, 0.2 and 0.58 were

Tab. 1. Metabolites detected in a chloroform extract of A. sclerotiorum

. Metabolites and their colour in UV light at
4 254 nm 366 nm
0.08§ blue-violet blue fluorescence
0.08 dark gray dark blue
0.18 dark blue faintly rose
0.20§ not detected violet fluorescence
0.23 faintly rose violet fluorescence
0.29 not detected gray blue
0.44 dark blue (bikaverin) red, brown
0.52 faintly rose bright blue fluorescence
0.58§ blue blue fluorescence

§ Metabolites produced by A. sclerotiorum also in the absence of bikaverin

found also in the chloroform extracts obtained from fermentation beer into
which bikaverin as a substrate was not added. Two metabolites 2 and 3 were
isolated after the solids obtained from evaporated extracts were separated on
silica gel column. Metabolite 2 is a substance of faintly orangered colour, m. p.
337—338 °C and was identical with the metabolite having R, 0.08. The small
amount of 2 which was isolated from solids after biotransformation of bikave-
rin was not sufficient for its structural analysis.

Metabolite 3 is a white substance and it provided the following physical data:
m. p. 68—72 °C uncorrected, M. W. 172 for C;H,,0, calculated: C 58.81, H 7.02,
found: 55.76, H 7.08. Using the 'H-NMR, 3C-NMR and mass spectra the
metabolite was identified as: (Z)-5-methyl-2-methoxy-4-oxopent-2-enoic acid
and its structure is as follows:
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The metabolite 3 was not detected in the fermentation beer into which bika-

verin was not added as a substrate. In spite of that it is not possible to pressume
unambiquously that 3 is a product arising from bikaverin after its direct spli-
ting by A. sclerotiourm. For this demonstration a labelled molecule of bikaverin
had to be used as a substrat. Therefore we also admit that the formation of
the metabolite 3 in A. sclerotiorum could be induced by bikaverin added into
a cultivation media.
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Muxpoduanpioe npecdpasoBanine GUKaBepHHA, METAJOINTA, NPOH3BOJUMOrO TPHGAMU
PesoMme

[IaTh M8 COpOKa HPOBEPEHHBIX KYJIbTYP MHKPOOPIraHH3MOB IIPeodpasoBaio OHKAaBEpHH,
no0aBIeHHEBIN B KyABTYpHYI0 cpexy. [l Gmonpeospa3oBaniA NPHMEHEH B KPYITHOM Mac-
mrabe Aspergillus sclerotiorum. B X7T0poQoPMHBIX OSKCTPAKTAX YHOMAHYTOH KYyJBTYPHI
MBI OGHApPYMRUIN OATh MerTaboauToB. Ojun u3 HUX GbLI MB0IMPOBAH H IACHTH(HIHPOBAN
KaK (3)-9-MeTHiI-2-MeTOKCH-4-0KCONeAT-2-enoBad kucyI0Ta (3). Teopernmueckn Moker Merado-
JIMT 3 BOBHUKHYTH HCIOCDPE/ICTBCHHBLIM IIpeodpasoBanneM OHKaBepHHA ¢ IOMOIILI0 4. sclero-
{iorum. He ucwIOueHa OJHAKO M BTOPAA AJbTCPHATHBA, YTo Merabommr 3 obpasyer A.
sclerotiorum ¢ moMompio GHocHuTe3a, MPHIEM dTOT IPOIECC MOKeT HH/(IAPBBATL OUKABEPHH.

Mikrobidlna transformaicia bikaverinu, metabolitu produkovaného hubami
Sthrn

Pit zo 40 overenych kultur mikroorganizmov transformovalo bikaverin, pridany do
kultiva¢ného média. Na biotransforméciu vo vééSom rozsahu sa pouzil Aspergillus scle-
rotiorum. V chloroformovych extraktoch uvedenej kultury sme detegovali péat metaboli-
tov. Jeden z nich bol izolovany a identifikovany ako kyselina (Z)-5-metyl-2-metoxy-4-0xo0-
pent-2-énové (3). Teoreticky moéze metabolit 3 vzniknut priamou transforméciou bikave-
rinu pomocou 4. sclerotiorum. Nevylutujeme vSak ani druht alternativu, ze metabolit 3

tvori A. sclerotiorum biosyntézou, pri¢om tento proces modze byt indukovany bikaveri-
nom.
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