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Summary

The occurence of sterols was studicd by gas chromatography — mass spectrometry in the lipid
fraction of saprophytic cultures of Claviceps purpures, (', paspals, C. fusiformmis and C. sp. SD-58.
A total of 15 sterols were fonnd out of which 11 have not yet been described in the genus Claviecps.
Comparison of biogenetic pathways of sterols was uscd to assess the rolatedness of the strains under
study.

Introduction

The need for elucidation of sterol occurrence and metabolism in the fungus Clavi-
ceps is documented by the fact that the basic precursor of sterols, mevalonic acid, is
one of the precursors of crgot alkaloids (Review: REuLCEx 1986).

The occurrence, biosynthesis and metabolism of sterols have been studied in differ-
ent fungal species including Ascomycetes. Krgosterol (5,7,22-crgostatrienol, VI) was
the first to be discovered in sclerotia of Claviceps purpurea by Tanret (1889). Apart
from TANRET (1889) only a few authors dealt with the identification of sterols in Clam-
ceps (TANRET 1908; Heve and Swoar 1930; Hevi 1932; WiELAND and CoUTELLE
1941; Seirz and PoMerANz 1983). In sclerotia of C. purpurea were identified 7,22-
ergostadienol (VIII) (HevL and Swoar 1930; Hevy 1932), 7,22-ergostadienc-38,ba,64-
triol (cercvisterin), squalenc (WigLaNp and CouteurLe 1941) and 7-ergosterol (XI)
(fungisterol) (TaxreT 1908). SETz and Pomeranz (1983) discovered ergosterol and
its oxidation products in cereals infected with ergot.

This study concerns the occurrence of sterols in the lipid fraction of a submerged
mycelium of seven saprophytic strains of Claviceps with regard to the relative abund-
ance of individual sterols, their biosynthesis and possible application in taxonomy.

Materials and Methods

Strains and cullivation conditions

Strains Claviceps purpurea 129, C. purpurea CP[7/6{36, C. purpurea PLA-4, C. fusiformis, C,
species SD-b8, C. paspali MG-8, (. paspali FA (CCM F-731) were from the collection of this In-
stitute. Strain-C. purpwrea CP[7/6/86 (REnACEK et al. 1984) was obtained by a 4-stage UV-muta-
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Table 2. Number of slerols commonly present or absenl in different sirains of Clavioeps') (derived from
Table 1)

MG-6 129 35 C.fws. 8D&8 FA PLA-4
MG-6 —_
129 10 —
36 13 16 —_—
C. fus. 12 12 18 —_—
SD-58 10 1 9 40 —
FA 16 10 18 12 10 -
PLA-4 9 13 1 18 1B L —

1) Abbreviations of strains:
MG-6 C. puspali MG-6

129 C. purpurea 129

36 C. purpurea CP[1/6{36
C.tus.  C. fusiformis

FA C. paspali-FA

PLA-4  C. purpurea PLA 4

genesis of C. purpurea 129, All strains were cultivated on CS2 medium under conditions deseribed
previously (KRen et al. 1986a; Kiken et al. 1986).
After 10-day cultivation the mycelium was collected by centrifugation and washed with water.

Analylical methods

Lipid extraction: Washed and centrifuged mycelium was hydrolyzed by 20% KOH (3 h,
100 °C). The unsaponified fraction was extracted 3 times with a mixture petroleum ether-diethyl-
ether (1:1). Acctates of sterols were prepared by reaction with acetanhydride in pyridine (24 h,
20 °C). The mixture was analyzed by gas chromatography — mass spectrometry on a HP 69956 B
instrument (Hewlett Packard, USA) with capillary fused silica column 26 m x0.20 mm Ultra 1 (HP)
{methylsilicon), flow rate 1.1 ml He/min, column temperature 260—800 °C, gradient 1 K/min, in-
jector 300 °C, ionizing voltage 70 eV.

Results

Occurrence and relative proportion of sterols in the mycelium of the Claviceps cul-
tures under study are summarized in Table 1. The chromatography of the unsaponi-
fiable fraction yielded a total of 18 peaks out of which 156 corresponded to sterols as
determined by mass spectroscopy.

Numerical cluster analysis of the data on the contents of sterols, used previously
for evaluating the content of fatty acids in Claviceps (KRN et al. 1085b) did not yield
consistent results. A certain significance can be attached to the comparison of the
qualitative proportion of sterols in different strains, which compared some closer re-
latedness between the strains.

The highest number of different sterols among the strains under study was found
in C. paspali MG-6 and C. paspali FA. The two strains also harboured 16 out of the
18 compounds to be detected. A similar relatedness was displayed by strains of C. pur-
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Fig. 1. Hypolhelical scheme of the pathways of sierol biogenesis in differeni sirains of Clavieeps. 1 —
C. paspali MG-8; 2 — C. purpurea 120; 8 — C. purpures CP[1/6/85; 4 — C. fusiformis; 6 — C. sp.
SD-68; 6 — C. paspali-FA; 7 — C. purpurea PLA 4.

Table 8. Numbers of common pathways of slerol bivsynihesis in different sirains of Claviceps'), accord-
ing to Fig. 1

:

120 8 C.fas. 8D-68 PFA PLA4

MG-6
129

86

C. fus,
8D-68
FA
PLA4
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1) Abbreviations vis Table 2.

purea 129 and CP/6/7/35 that exhibited the common occurrence or absentions of 15 ste-
rols (Table 2).

The proposed biogenetic scheme of sterol synthesis in the strains under investigation
(Fig. 1) is based on analyses of sterols assumed to be potential intermediates of appro-
priate pathways.

However, one must admit, that the occurrence or non-occurrence of an intermediate
does not imply its biogenetic importance.
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Fig. 1 indicates that the majority, i.e. 16 common biogenetic pathways of sterol
biosynthesis, is displayed by the two strains of C. paspals. A significant agreement was
also found between the strains of C. purpurea, 129 and CP/7/56/35 (Table 3).

Discussion

The elucidation of metabolism of sterols in Claviceps is in our opinion an important
part of the study of physiology of formation of ergot alkaloids (Review: REHASEK
1985), mainly due to the fact that mevalonic acid is a common precursor of sterols and
ergot alkaloids. Dimethylallylpyrophosphate is the substrate of an enzymic allylation
of tryptophan to 4-dimethylallyltryptophan that forms the basis of the ergoline ske-
leton of ergot alkaloids. Whereas in proliferating cells of a submerged culture of C. pur-
purea CP/7/6/30 mevalonate is utilized for both the formation of sterols and the for-
mation of alkaloids in differentiated cells it is preferentially used for alkaloid formation
(KREN et al. 1986).

The biosynthetic pathway of sterols in Claviceps is more resistant to mutagenic
treatments than the pathway of fatty acids whose spectrum changes radically after
UV-irradiation (Kiiex et al. 1086b). Our study documents that C. purpurea CP/7/5/30
which is the result of a mutation improvement of C. purpurea 129 retains a marked
similarity with the parent strains as concerns the composition of sterols.

The results of a novel identification of 11 sterols in three species of Claviceps will
be used in a detailed study of the biosynthetic relationships between ergot alkaloids
and sterols. A possibility was pointed out of a chemotaxonomical study of the genus
Claviceps based on comparison of the biogenetic pathways of sterols.
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