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Germination of microconidia from

selected Neurospora strains.

In contrast to macroconidia, microconidia are gener-
ally uninucleate and possess fewer mitochondria (Lowry et
et al. 1967 J. Bacteriology 94: 1757). During our studies
of mitochondrial inheritance, we have investigated various
parameters affecting microconidial production and the via-
bility of pe,fl. (FGSC #569 and #3073), fl;dn (FGSC #3518),
and several microconidiating strains kindly provided us by
Ken Munkres (14-8a. 14-12A, 14-13a, 17-3a, and 17-8A).

These latter strains are similar to the F2 lines of pe,fl previously described by Munkres (1977 Neurospora
Newsl. 24: 9).

Cultures were grown on either minimal medium (1X Vogel's minimal, 2% sucrose, 1.5% agar or on complete
medium (1X Vogel's minimal, 2% sucrose, 0.1% yeast extract, 0.1% malt extract, 1.5% agar) in 125 ml Erlen-
meyer flasks at 30°C under constant illumination. This complete medium was similar to that described by
Baylis and DeBusk (1965 Neurospora Newsl. 7: 7) except that liver extract was omitted. All of the strains
yielded almost exclusively microconidia as-verified by scanning electron microscopy of hyphae. These micro-
conidia were generally ellipsoidal with a major axis length of 2.1 ± 0.3 µm. This was in contrast to macro-
conidia obtained from STA4 (FGSC #262) which had a major axis length of 5.8 ± 1.8 µm. The number of micro-
conidia produced by cultures grown on complete medium was five to seven times greater than that from cul-
tures grown on minimal medium.

Microconidial suspensions were prepared by vigorously shaking each culture with 15 ml of water followed
by filtration through two  layers of cheesecloth; filtered microconidial suspensions were examined with a
hemocytometer to determine concentrations of microconidia and to verify the absence of hyphal fragments.
Germination percentages of microconidia were ascertained by suspending a diluted aliquot in 45°C molten
agar and overlaying upon sorbose medium (1X Vogel's minimal, 1% sorbose, 0.05% fructose, 0.05% glucose,
1.5% agar). Microconidia from the pe,fl strain and the pe,fl derived strains of Munkres produced colonies

TABLE 1*

Total Microconidial Percent Germinating
Strain Yield Microconidia

pe,fl (#569)               1.65 x 109                 26%

pe,fl (3073) 6.75 x 108                 34%
F2 pe,fl (14-8a)           1.45 x 108               26%

pe,fl (14.12A)          8.40 x l08               24%

pe,fl (14-13a)          1.02 x 109               39%

pe,fl (17-3a)           7.60 x l07               35%
pe,fl (17-8A)           6.80 x 108                 34%

fl;dn (#3518)           1.32 x 109                6%

*Table 1 summarizes the data for cultures grown on complete medium.

within three days of incubation at
30°C; colonies from the fl;dn strains
were not observed until after four to
five days of incubation. We observ-
ed no significant differences in
percent germination between micro-
conidia derived from cultures grown
on minimal medium and those derived
from cultures grown on complete me-
dium. Using these same techniques,
macroconidia from STA4 showed greater
than 80% germination.

Regarding the data in Table 1,
the following points are noted: (1)
The viabilities of microconidia from
certain pe,fl strains were greater
than those reported by Barratt  (1964
Neurospora Newsl. 6: 6); (2) The
viabilities of microconidia of the
pe fl-derived strains of Munkres were
considerably lower than his reported
value of 85 - 95% (1977 Neurospora
Newsl. 24: 9); and (3) While fl;dn

may be highly fertile as a female parent (Perkins 1979 Neurospora Newsl. 26: 9) its total usefulness may be
diminished due to the low viability of its microconidia.

In addition, both microconidial yield and viability were significantly reduced when cultures were grown
at 35°C. Also culturing beyond seven days at 30°C increased total microconidial yields, gave reduced micro-
conidia germination from pe,fl strains, but no significant change in percentage microconidia germination of
fl;dn. The technical assistance of Ms. Doria Harris is gratefully acknowledged. - - - Department of
Biology, University of Minnesota, Duluth, Minnesota 55812.

Maggese, M. C., E. Gros  and H. N. Torres

Characterization of glycospingolipids

A family of glycolipids has been identified and
partially characterized in mycelia from a wild type
strain of Neurospora crassa.

The St. Lawrence 74 strain (IIB stock) was grown for
43 h in Vogel's minimal medium containing sucrose and
biotin. The material was washed with water, lyophilized

and extracted with 20 ml of chloroform:methanol (2:1;v:v) per gram of dry mycelium (Folch et al., 1957, J.
Biol Chem. 226: 497). The mixture was then partitioned with 0.2 vol of 4 mM MgCl2 per ml of extract, and
the organic phase  thus obtained was evaporated to dryness. Afterwards the material (from about 0.4 g of
lyophilized mycelium) was saponified with 0.1 N NaOH in methanol for 30 min at 37°C, dissolved in chloro-
form and loaded on a column of silicic acid (Unisil, Clarkson, 1.5 x 14 cm) equilibrated with chloroform.
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The column was sequentially washed and eluted with 10 column volumes of the following solvents: chloro-
form, chlorofom:acetone (l:l;v:v), acetone, acetone:methanol (1:1;v:v) and methanol.
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Figure 1. Thin layer chromatography (Silica gel G,
Merck) of lipids in fractions C:A and A:M from a silicic
acid column. The solvent was chloroform:methanol:water
(65:25:4,v:v:v). The plate was stained with the orcinol
reagent. CerG1, CerG2, CerGr4, and CerG5

, standards of
mono, di, tetra and pentahexosyl ceramide (Supelco).

TABLE 1

Tentative structures of Neurospora long chain
bases of GL1-A and GL1-B
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Glycolipid Carbon n R

R
I

CH,-(CH,),-!-(CH,),O-7-F  -tH2

R OH NH3
  OH

I7 2 H
GL1-A 1 8  3 H

20 5 H

2 1  6 H
GL1-B 2 2  7 H

24 7 CH3

Glycolipids were found in fractions elut-
ing with chloroform:acetone  (C:A) and acetone:
methanol (A:M).  Figure 1 illustrates a thin
layer chromatography (TLC) of such fractionsl
after staining with the orcinol reagent specific
for sugars (Svennnerholm 1965, J. Neurochem. 1:
42). As shown, a glycolipid family having
chromatographic mabilities between mono- and
pentahexosyl ceramides has been identified.

Further characterization was performed on
compounds termed GLI-A and GL1-B in Figure 1.
These glycolipids were purified by preparative
TLC. Methanalvsis of these comoounds was done
with 0.75 N HCl in methanol for 18 h at 80°C.
Fatty acid methyl esters were extracted, five
times, with hexane, and sphingosines were pre-
cipitated from the aqueous phase by adjusting
the pH to 10 with ammonium hydroxide. Methyl
glycosides remaining in the supernate, were
subjected to silylation according to Clamp et
al. (1971 Meth. Biochem. Analysis, 19: 233).
Gas-liquid chromatography (GLC) of the silyl
derivatives was performed on 3% methyl-silicone
(SE-30; Supelco) an Anakron ABS with N2 as
carrier (30 ml/min; FID selector). A gradient
temperature was programmed (4°C/min.) from 140°C
to 250°C. Under these conditions the presence
of α and β methylglucosides was established.

GLC coupled to mass spectrometry (MS) of
fatty acid methylesters was performed on 15%
diethylglycolsuccinate on Chromosorb W-AW-DMCS,
using He as carrier (20 ml/min; FID detector)
with a temperature gradient of lO°C/min from
70 to 200°C. The ion source of the spectro-
meter (Varian CH-7A) was 200°C (70 eV, 1 mA
emission). whereas the detector was also at
200°C (19 eV: 0.2 mA emission). Palmitic
(35%) stearic (41%) and oleic (24%) acids
were identified in GL1-A, whereas 2-hydroxy-
stearic (43%), 2-hydroxyoleic (15%), palmitic
(23%) stearic (ll%), and oleic (8%) acids were
identified in GL1-B.

Tetra (trimethylsilyl) derivatives of
sphingosines were obtained by incubation at
room temperature for 20 h with N,O-bis-(tri-
methylsilyl-trifluoroacetamide) and trimethyl-
chlorosilane. Mixtures were resolved by GLC
coupled to mass spectrometry on 2% methyl-
silicone (OV-101; Supelco) on Chromosorb W-AW-
DMCS using He as carrier (12 ml/min; FID de-
tector) with a temperature gradient of lO°C/min
from 90 to 280°C. ion source was programmed
at 200°C (70 eV, 1 mA emission) and the dect-
tor was at 200°C (22 eV, 0.6 mA emission).
Spectra obtained indicated the presence of di-
hydrosphingosines with structures tentatively
assigned in Table 1.

From this evidence it may be concluded
that Neurospora mycelium contains a heteroge-
neous family of monoglucosylceramides  having
dihydrosphingosines of variable chain lengths
and hydroxylated and non-hydroxylated fatty
acids. The existence in Neurospora of a

CCMB CCMB


CCMB CCMB


CCMB CCMB



tetrahexosylceramide have been previously reported by Lester et al. (1947, J. Biol. Chem. 249: 3388).
Structure of this compound was established only on basis of GLC or TLC chromatographic mobilities. Other
evidences (Kushwaha, et al,. 1976, Lipids, 11: 778) denied the existence of glycolipids in Neurospora
mycelium. - - - - Institute de Investigaciones Bioquimicas "Fundacion Campomar" and Departamento de
Quimica Organica, Facultad de Ciencias Exactas y Naturales. Obligado 2490, 1428 Buenos Aires, Argentina.

Noemi, L. and H. Ninnemann Continuous irradiation of young (2-6 h) liquid cul-
tures of Neurospora crassa wild type 74-OR23-IA (FGSC
#987) can induce cyanide-insensitive respiration (for

Light-induced cyanide-insensitive review of such respiration see Solomos 1977 Ann. Rev.
Plant Physiol. 28: 279). Rather high intensities of white

respiration in wild type Neurospora crassa light were needed to induce (>450 W/m2 measured in front
of the culture vessel, about 45 W/m2 behind it; light
sources: Atralux 23OV, 300 W, Osram or mercury high pres-

sure lamps HQA 125 W, Osram) which also decreased the growth rate.

Neurospora was grown at 25-30°C in 2 1-Erlenmeyer flasks with 300 ml Vogel's minimal medium containing
2% sucrose (Vogel 1956 Microbial. Genet. Bull 13: 42) on a reciprocal shaker with 140 strokes per min.
Media were inoculated with 108 conidia/ 300 ml: Irradiation started 2 h after inoculation. A slow in-
crease of temperature in the cultures (maximally 5-12°C) could not be prevented with the intercalated heat
absorbing filters (K1, Schott), but growing parallel wrapped cultures or cultures at 37°C in darkness
could not induce cyanide-insensitive respiration.

Respiratory rates via the cyanide-insensitive respiration pathway were determined in the presence of
2 mM KCN with an oxygen electrode, via the cyanide-sensitive way in the presence of 1.5 mM salicyl hydrox-
amic acid (SHAM). These values do not add up to 100% since electron transport is not fully operative in
both pathways before addition of the respective inhibitor. Cyanide insensitivity did not appear immediately
with the onset of irradiation but showed a lag phase of 2-4 h. The cyanide-insensitive respiration decreas-
ed after 6-8 h of irradiation or after transferring the cultures into darkness. Irradiation of older cul-
tures did not induce cyanide insensitivity.

Cyanide-insensitive respiration of a mycelium irradiated for 8 h with 450 W/m2 was 42% of the uninhib-
ited respiration (i.e. no inhibitor added); cyanide-sensitive respiration was 73% of the total. The dark
control was ≥96% cyanide-sensitive.

In isolated mitochondria from irradiated mycelium the cyanide-insensitive and SHAM-sensitive respira-
tion with succinate was 30% of the uninhibited respiration, and with exogenous NADH it was 38%.

Since NADH dehydrogenase, succinate dehydrogenase and ubiquinone are involved in both pathways, we do
not believe that cyanide-insensitive respiration is induced by their photoinactivation (see Ramadan-Talib
and Prebble 1978 Biochem. J. 176: 767) under our conditions. (Supported by the Deutsche Forschungsgemein-
schaft.) - - - - Institut fur Chemische Pflanzenphysiologie, Corrensstr. 41, 74 Tubingen, West Germany.

Raju, N. B.

Effect of light on perithecial produc-

tion in homothallic Neurospora species.

Evidence suggesting that light may be required for
perithecial  production in homothallic species of Neuros-
pora  came two  years ago from experiments of Stuart Brady
on ascospore shooting. Subsequent determination of five
homothallic Neurospora species show marked differences in
their abilities to fruit under different light conditions.
All five species fruit well on minimal medium at 25°C us-
ing an alternating light-dark regimen.

Perithecial production of N. africana (FGSC #1740), N. dodgei (FGSC #1692), N. galapagosensis (FGSC
#2290) and N. lineolata (FGSC #1910) is drastically reduced either by continuous fluorescent light (about
1000 lux units) or by continuous dark. In contrast, all four species form a similar number of perithecia
in an alternating 12 h light-dark regimen or in dirurnal conditions. Cultures of the four homothallic
species that produce few or no perithecia in continuous light (or dark) subsequently form numerous peri-
thecia after exposure to an alternating light-dark regimen.

Another homothallic species, N. terricola (FGSC #1889), is, however, unaffected by light/dark condi-
tions. Similarly, the pseudohomothallic, N. tetrasperma (FGSC #1270 and 1271), with both A and a strains
inoculated simultaneously is also unaffected by light or dark. Light has no effect on fruiting of the
homothallic Sordaria macrospora (Esser 1980, Mycologia 72: 619). However, in Gelasinospora reticulispora,
exposures to both light and dark are necessary to induce perithecial formation (Inoue and Furuya 1970,
Development, Growth and Differentiation 12: 141;additional references may be found in "The Filamentous
Fungi", Vol. 3, Chapters 16 (G. Turian) and 17 (K.K. Tan), eds J.E. Smith and D.R. Berry, 1978. John Wiley
& Sons, New York). These preliminary observations indicate that both light and dark influence perithecial
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