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ABSTRACT: Under standard condition (Han, et al., 1990: glucose 1%-nitrate 0.1% minimal me-
dium, 30 m/ in 9 cm plate, 10° cells of inoculum per plate), wild type of Aspergillus nidulans develo-
ped both sexual and asexual organs in ballance, while vel4] mutant developed asexual ones preferen-
tially. Increase of glucose concentration did not significantly affect the asexual sporulation. However,
development of sexual organs were largely affected. It was greatly enhanced when favorable nitrogen
source, for example, casein hydrolysate was added, which is contrary to the case of Neurospora
or Saccharomyces where limitation of N source induces sexval development. On most of moderate
C sources asexual development in vel4* strain was largely inhibited except acetate on which only
asexual spores were produced, while that in vel4] mutant strain was not affected. Lactose promoted
the sexual development even in veld] mutant, indicating that lactose itself or its metabolic interme-
diate may induce sexual development independent of allelic state of veld gene. On other moderate
favorable C sources, glycerol, galactose and ethanol, asexual development was largely inhibited
in veld* strain but not in veld] mutant strain. Sexual organs were, however, never produced on
acetate. These results suggested that asexual development of wild type is largely dependent on
C sources and the veld gene is involved in the repression of asexual development in not-enough-
grown (non-competent) thalli resulting in preferential progression of sexual development.
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Table 1. Effect of glucose concentration on sexual and asexual development

FGSC4 (vel™) SF1 (velAl)

C source conc. (%) N source conc. (%)
AS sb AS S
Glucose 0.5 Nitrate 0.1 ++ — ++ —
++ ++ e+ +
2 ++ ++4 +++ ++
3 ++ +++ +++ ++
+4+ - 4+ -
12 4+ ~ 4+ -
05 Casein 0.1 ++ ++ ++ +
1 hydrolysate ++ +4++ ++ 4+ ++
2 + e S ++
12 + 4+ ++ +++

4: +, less than 10° conidia per 1 m mm? of plate culture.
++, more than 10° but less than 107 conidia per 1 n mm® of plate culture.
++ +, more than 10" conidia per 1 n mm? of plate culture.

: +, less than 10 primordia per 1 m mm? of plate culture.

++, more than 10 but less than 50 primordia per 1 n mm’ of plate culture.
+++, more than 50 primordia per 1 m mm? of plate culture.
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Fig. 1. Growth curves of FGSC4 (velAl, open sym-
bols) and SF1 (velAl*, closed symbols) on
various carbon sources.
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Fig. 2. Effect of various carbon sources on the ase-
xual development of velA (SF1) and welA*
strains: Conidiospores were harvested from
3 days-culture, adjusted to 10° cells per ml,
inoculated on 30 m/ plates containing various
sugars as sole carbon source and incubated
at 37C for 72 hours. Culture blocks were
removed by cork borer of 1 ¢cm diameter,
suspended in Tween 80 and vortexed vigo-
rousely. The conidiospore were counted
using Hemacytometer under the microscope
(X 400).
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Fig. 3. Effect of various carbon sources on the se-
xual development of velA and velA* (FGSC4)
strains. Conidiospores were harvested from
3 days-culture, adjusted to 10° cells per mi,
inoculated on 30 m/ plates containing various
sugars as sole carbon source and incubated
at 37C for 108 hours. The development of
primordia was observed using the laccasell
chromogen, ADBP- DMA (Herman et al.,
1983).

t}. o] Aol A veld FAAE FAE-52] signale]
A w7 FARE st AR
AR FREE V)5S € AR Aladn.

O

o] EEE 19904E ¥FHENTAGe] T
A QFelel] it ATsgle.

SEK

Arst, H. N. and Bailey, C. R. 1977. Regulation of car-
bon metabolism In Genetics and Physiology in Aspe-
rgillus, edited by J. E. Smith and J. A. Pateman.
ppl131-146. Academic Press, New York.

Axelrod, D. E.,, Gealt, M. and Pastushok. M. 1973.



CARBON SOURCES OF ASPERGILLUS 337

Gene control of developmental competence in As-
pergillus nidulans. Dev. Biol. 34: 9-15.

Butnick, N. Z., Yager, L. N,, Hermann, T. E., Kurtz,
M. B. and Champe, S. P. 1984. Mutants of Aspergil-
lus nidulans blocked at an early stage of develop-
ment secrest an anusual metabolite. J. Bacteriol.
160: 533-540.

Champe, S. P., Kurtz, M. B,, Yager, L. N., Butnick,
N. L. and Axelrod, D. E. 1981. Spore formation
in Aspergillus nidulans, In: The Fungal spore: Mo-
rphogenic Controls, edited by G. Turian and H.
R. Hohl. pp255-276. Academic Press, New York.

Esposito, R. E. and Klapholz, S. 1981. Meiosis and
ascospore development. In: The molecular biology
of yeast Saccharomyces cerevisiae, edited by Stra-
thern et al. pp.211-287. CSH.

Galbraith, J. C. and Smith, J. E. 1969. Sporulation

" of Aspergillus niger in Submerged liquid cultures.
J. Gen. Microbiol. 59: 31-45.

Han, D. M., Han, Y. J,, Lee, Y. H,, Jahng, K. Y., Jahng,
S. H. and Chae, K. S. 1990. Inhibitory conditions
of asexual development and their application for
the screening of mutants defective in sexual deve-
lopment. Kor. J. Mycol. 18: 225-232.

Harsani, I, Granek, 1. A. and Mackenzie, D. W. 1976.
Genetic damage induced by ethyl alcohol in A. #ni-
dulans. Mutation res. 48: 51-74.

Hermann, T. E., Kurtz, M. B. and Champe, S. P. 1983.
Laccase localized in Hiille cells and cleistothecial
primordia of Aspergillus nidulans. J. Bacteriol. 154;
955-964.

Kafer, E. 1965. The origins of translocations in Asper-
gillus nidulans. Genetics 52: 217-232.

Lee, B. N. and Adams, T. H. 1994. The Aspergillus
nidulans fluG gene is required for production of
an extracellular developmental signal and is related
to prokaryotic glutamine synthetase 1. Genes and

Devel. 8: 641-651.

McCullough, W., Payton, M. A. and Roberts, C. F.
1977. Cabon metabolism in Aspergillus nidulans. In:
Genetics and Physiology in Aspergillus, edited by
J. E. Smith and J. A. Pateman. pp97-130. Academic
Press, New York.

Mooney, J. L. and Yager, L. N. 1990. Light is required
for conidiation in Aspergillus nidulans. Genes and
Devel. 4: 1473-1482.

Ng, W. S, Smith, J. E. and Anderson, J. G. 1972.
Changes in carbon catabolic pathways during syn-
chronous development of Aspergilius niger. ] Gen.
Microbiol. 71: 495-504.

Smith, J. E., Andeson, J. G, Deans, S. G. and Davis,
B. 1977. Asexual development in Aspergillus. In:
Genetics and Physiology in Aspergillus, edited by
J. E. Smith and ]. A. Pateman. pp23-58. Academic
Press, New York.

Timberlake, W. E. 1990. Molecular genetics of Asper-
gillus development. Ann. Rev. Genet. 24: 5-36.
Turian, G. 1978. Sexual morphogenesis in the ascom-
ycetes. In: The filamentous fungi: III. Developmen-
tal mycology, edited by Smith, J. E. ¢t al. pp.315-

333. John wiley and sons, New York.

Upshall, A., Gidding, B. and Mortimore, I. D. 1977.
The use of benlate for distinguishing between hap-
loid and diploid strains of Aspergilius nidulans and
Aspergillus terveus. | Gen. Microbiol. 100: 413-418.

Zonneveld, B. J. M. 1977. Biochemistry and ultrastru-
cture of sexual development in Aspergillus. In: Ge-
netics and physiology of Aspergillus, edited by J.
E. Smith and J. A. Pateman. pp59-80. Academic
press.

Zonneveld, B. J. M. 1980. Protease levels in relation
to cAMP and a reserve polymer during growth and
sexual differentation of Aspergillus nidulans. Exp.
Mycol. 4: 140-146.



