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We earlier reported that the viability and lipid com-
position of Mucor hiemalis F-1156 sporangiospores, as
well as their capacity to develop yeast-like cells,
depend on the age of the spore-forming culture [1].
With an increase in the time of culture growth, sporan-
giospores exhibit a decrease in the levels of phosphati-
dylcholine, phosphatidylethanolamine, phosphati-
dylserine, cardiolipin, and reserve lipids, as well asin
the degree of fatty acid unsaturation, whereas the level
of glycolipids increases. However, sterol composition
has not been studied. Sterols are involved in morphoge-
netic processes[2, 3] and, therefore, we suggested that
sporangiospores from senescent cultures, which, upon
germination, develop mycelium and yeast-like cells,
may exhibit a distinctive sterol pattern, along with the
changed composition of fatty acids and polar and neu-
tral lipids.

The aim of thiswork was to study the sterol compo-
sition of sporangiospores present in M. hiemalis cul-
tures of different ages.

M. hiemalis F-1156 was grown on wheat bran for 7,
10, 14, or 20 days. Sporangiospores were collected as
described previously [1]. The experiments were con-
ducted in three—four replicates. Lipid extraction, alka
line hydrolysis, and sterol extraction were conducted as
described by Kates[4]. Individual sterolswereidentified
using the methods of chromatography—mass spectrome-
try and quantified by gas-iquid chromatography [5].

Unsaponifiable lipid fraction in sporangiospores of
different age comprised nine sterols. Therelative levels
of the sterols are presented in the table.

The major sterol in sporangiospores was ergosterol.
Its level decreased significantly with the age of the
spore-forming culture. However, we observed a con-
comitant increase in the levels of intermediates of
ergosterol biosynthesis—demethylated fecosterol and
episterol—and in the level of methylated sterols, prima-
rily 24-methylene-4a-methyl-cholest-8-ene-33-ol, ebu-
ricol, and 4,4-dimethylfecosterol. The ration between
demethylated and methylated sterols decreased in the
spores of senescent culture, which indicates certain
changes in membrane structure and functioning. It is
4,14-desmethylsterols that are crucial for the synthesis
and functioning of cell membranes[6], ergosterol being
the major type of these compoundsin most fungi. Lipid
and sterol compositions are also influenced by second-
ary metabolites, which often inhibit P 450-lanosterol-
Cl14-demethylase [7].

After 14 days of cultivation, the levels of 5-dihydro-
ergosterol and 4,4-dimethylfecosterol increased signif-
icantly in sporangiospores. Some researchers consider
them to be degradation products of intermediates of
ergosterol  biosynthesis [8]. Ergosterol deficiency
results in the impairment of cytochrome synthesis and
deceleration of the cytochrome oxidase and succinate
dehydrogenase syntheses [9]. Such changes indicate a
decrease in the cell energy potential, which influences

Sterol composition (% of total sterols) in sporangiospores of the fungus M. hiemalis F-1156 as dependent on the time of cul-

ture growth
No. Sterols 7days | 10days | 14days | 20 days
1 24-methyl-cholesta-5,7,22-triene-33-ol (ergosterol) 94.92 91.50 85.53 51.38
2 24-methyl-cholesta-7,22-diene-3(3-ol (5-dihydroergosterol) - - traces 3.19
3 24-methyl-cholesta-5,22-diene-33-ol (7-dihydroergosterol) 2.54 2.78 traces 177
4 24-methylene-chol est-8-ene-3[3-ol (fecosterol) traces traces traces 142
5 24-methylene-chol est-7-ene-3[3-ol (episterol) traces traces traces 212
6 24-methylene-4a-methyl-chol est-8-ene-3(3-ol (4-methylfecosterol) 0.42 0.93 6.99 6.73
7 24-methylene-4,14-dimethyl-chol est-5-ene-3f3-ol traces 2.32 2.10 0.79
8 24-methylene-lanost-8-ene-3B-ol (eburicol) traces 0.62 4.40 12.13
9 14-nor-24-methylene-lanost-8-ene-3(3-ol (4,4-dimethylfecosterol) 212 1.85 0.98 20.47
Demethylated/methylated sterols 38.40 16.48 5.91 1.49
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spore viability and the processes of germination and
further growth.

We have earlier reported that sporangiospores from
a 20-day-old culture differ from sporangiospores of a
4—7-day-old culture by a decrease in germinating abil-
ity and by a predominance of yeast-like cells upon ger-
mination [1]. It isevident that the ability of M. hiemalis
F-1156 to develop yeast-like cells is, to a great extent,
determined by changes in the composition of mem-
brane sterols, along with changesin the polar lipid pat-
tern.
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