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Summary. In the wood destroying basidiomycete
Schizophyllum commune a method is described to
recognize the onset of dikaryosis rapidly in using
recessive genetic markers. The gene ai*/ai causes in its
mutant recessive allele (a?) the production of dark
coloured fruit bodies. This can be made use of to
evaluate macroscopically the formation of a dikaryon.
Another useful marker is the gene rd*/rd. The recessive
allele (rd) causes phenotypically the formation of a
round looking mycelium instead of the fringed looking
mycelium, the wild type. This genetic marker which is
closely linked to the A-incompatibility factor is there-
fore also qualified to detect the onset of dikaryosis
without much effort.
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Introduction

In higher basidiomycetes dikaryosis is in general the
essential prerequisite for fruit body morphogenesis.
Since fruiting is mostly correlated with drastic altera-
tions of metabolism, such as formation of antibiotics or
fungal aromas, it becomes evident that dikaryosis in
general terms may be considered as prerequisite for
productivity and therewith of biotechnological im-
portance (Chang and Hayes 1978).

Despite the fact that in many basidiomycetes
monokaryons are also able to form fruit bodies or
comparable structures asexually (Stahl and Esser 1976),
the productivity of these monokaryotic fruiters is con-
siderably lower than in dikaryotic (sexual) fruiters
(Meinhardt 1980; Meinhardt and Esser 1981).

This points to the need to recognize the onset of
dikaryosis as quickly as possible, especially in breeding
experiments. In many higher basidiomycetes dikaryosis

becomes obvious by the occurrence of clamp connec-
tions. But in those fungi which like Agaricus bisporus
do not form clamps, dikaryosis is indicated by fruiting
only. However, it was recognized only quite recently
that fruiting depends on the function of a series of
“fruiting genes” and may even become suppressed by a
single gene mutation (Esser 1981; Saleh 1981). In this
case a time consuming microscopic observation is
required to decide whether the nonfruiting mycelium is
a monokaryon or a dikaryon. If the latter is true, the
conclusion may be drawn, that the loss of fruiting and
therewith the imperfect status is obtained by mutation
of the fruiting genes.

In order to overcome this sometimes complicated
analysis of dikaryosis, we make advantage of the fact
that in a dikaryon as in a heterozygous diploid domi-
nance and recessiveness between alleles occur. A meth-
od is described to use recessive morphogenetic genes as
markers to indicate rather rapidly the onset of
dikaryosis.

Materials and Methods

Strains

For these experiments a wild isolate from Recife (Brazil) and
its monokaryotic progeny was used. The strain was kindly
furnished by M. Semerdzieva (Prague/CSSR).

Media and Culture Conditions

Cultures were grown on complete medium (Raper and Hoff-
man 1974) or alternatively on Moser-B-medium (Moser 1958).
Culture conditions and isolation of spores are as described
previously (Esser et al. 1979).

Results and Discussion

During the experimental work to elucidate the genetics
of fruiting in S. commune, a variant occurred spontane-
ously which produced monokaryotic fruit bodies of an
almost black colour. This strain called “aida” may also
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be distinguished by the form of its hymenium from
the light coloured wild strain, as may be seen from
Fig. 1a, b.

The genetic analysis of this variant revealed that the
aida phenotype differs from the wild type by a single
allele. as may be seen from the following data: From 7
sequentially performed backcrosses with wild strain of
compatible mating type altogether 268 monokaryotic
mycelia were obtained. A macroscopical evaluation
showed: 129 wild types and 139 aida phenotypes. This
is in good agreement with a 1:1 segregation (Chi?-test
gives P>0.5). The dark phenotype is therefore caused
by a monogenic mutation; gene symbols are: aida=ai
and wild type=ai™.

Genetic analysis of the aida mutant has revealed
another interesting phenomenon: All dikaryons hetero-
karyotic for the aida gene (ai™ +ai) and independent of
the mating types produce fruit bodies exclusively of the
wild type. This shows the dominance of the ai* and the
recessiveness of the mutant ai gene. Dikaryons homo-
karyotic for the mutant gene (ai+ai) form dark fruit
bodies as expected.

The gene aida therefore can be used as a marker for
monokaryons to indicate macroscopically the establish-
ment of a dikaryon in a uncomplicated way, provided
one partner is a monokaryotic fruiter. In nonfruiters the
expression of aida is not as obvious, because it causes
only a slightly darker mycelium.

Fig. 1a—d. Fruit body (e, b) and mycelial morphology (¢, d) of
monokaryons of Schizophyllum commune. a wild type, domi-
nant (ai*); b black mutant, recessive (ai); ¢ round mycelium,
recessive (rd); d fringed mycelium, dominant (rd*)
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In these cases, if the occurrence of dikaryosis has to
be proved, in nonfruiters another recessive morphologi-
cal mutant is much more suitable, because its pheno-
type concerns the mycelial habit. This mutant was
called round (rd) and causes colonial type mycelial
growth (Fig. 1c), whereas its dominant allele rd*
produced colonies with a fringed phenotype (Fig. 1d).
In heterokaryotic dikaryons the fringed phenotype
always dominates over the round phenotype. This
allows a very rapid identification of a dikaryon, be-
cause it is not necessary to wait for fruit bodies as in
using the marker aida.

The monogenic difference between these two strains
was revealed by the analysis of a cross rd*Xrd. In the
offspring of 184 monokaryons 90 round and 94 fringed
strains were found. In the Chi*-test gives this a P> 0.5
for 1:1 segregation.

The genetic analysis showed further that the rd*/rd
gene is closely linked with the mating type factor A,
because in the above quoted offspring no recombina-
tion between A and rd*/rd was found.

Conclusions

The findings described in this publication have implica-
tion for both fundamental and applied research, be-
cause mutants like those described offer the advantage
of recognizing dikaryosis macroscopically. In funda-
mental research this results mainly in a saving of time,
but in applied or biotechnological work mutants like
these offer the additional advantage of performing
dikaryotization without great laboratory effort and
might therefore be well suited for breeding fungi in the
mushroom industry.
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