Efficient Method for Selection of
Auxotrophic Mutants of Neurospora

Abstract. A technique for the selection
of induced and spontaneous auxotrophic
mutants of Neurospora in relatively high
frequency is described. The method takes
advantage of the reduced rate of death of
germinating conidia of an inositol-requir-
ing strain when a secondary mutation is
imposed.

One of the shortcomings of Neuro-
spora crassa for genetic and biochemical
investigation has been the difficulty of
obtaining large numbers of auxotrophic
mutants of an induced or spontaneous
origin. Most of the methods employed
(1) have been cumbersome, tedious, and
inefficient and have had only limited use-
fulness in the selection of spontaneous
mutants.

- Conidia of the inositol-requiring strain

37401 were observed to die rapidly when
allowed to germinate in a medium de-
void of inositol (2, 3). The loss of via-
bility of the conidia is sharply reduced
by inhibiting extensive germination with
amino acid analogs in the incubation
medium (3) or by imposing an amino
acid requirement on the inositol-requir-
ing strain by synthesizing double mu-
tants through the appropriate crosses.
The double mutant inos-tryp-3 (37401-
S1952), which requires tryptophan in
addition to inositol for growth, has a
conidial inactivation rate 70-fold less
than that of the inos strain.

The inhibition of “inositol-less death”
by the superimposition of an additional
growth-factor requirement suggested that
there would be a selective advantage for
induced auxotrophic mutants in an inos
genetic background under conditions of
inositol deprivation. The enrichment for
new auxotrophic mutants under selec-
tive circumstances would be, in princi-
ple, analogous to the successful mutant
enrichment procedure employing a mu-
tant of Escherichia coli blocked prior to
the synthesis of the essential cell wall
component diaminopimelic acid (4).

The inositol-requiring strain 89601a
was used in the irradiation experiments
described below in order to minimize
the number of reversions to prototrophy
(5). Conidia were harvested from 4-day
liquid cultures grown at 30°C in a syn-
thetic medium (6) with 2 percent su-
crose and 5 ug of inositol per milliliter.
The conidia were filtered through sterile
cotton to remove mycelial bits and
washed three times by alternate cen-
trifugation and resuspension in sterile
distilled water. The spores, adjusted to
a concentration of 107 per milliliter, were
irradiated (7) with ultraviolet light
until a survival of 2 to 20 percent was
obtained. To minimize the loss of in-
duced mutations because of the possible
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Table 1. Frequency of mutants obtained from irradiated and nonirradiated conidia of an
inositol-requiring strain of Neurospora after subjection to “inositol-less death.”

kSurvival V'» bl Frequency Mutants
frequency 1a d'e Incuba- of Cultures Frequenc
after Ce(;ml I?e tion survivors tested aglong 4
irrgdia- p ( NI(J).ES (day) ] after‘ (No.) (No.) cultures
tion incubation
tested
Experiment 1
* 5.6 x 10° 4 0.75 x 10°¢ 39 6 0.15
0.21 1 x10° 4 2.70x 107°® 188 152 0.81
Experiment 2
* 7.8x10° 4 0.90 x 10°¢ 6 1 0.17
0.21 1.6 x 10° 4 3.10%x 1078 30 27 0.90
Experiment 3
* 4.8 x 107 2 1.10x 10°¢ 200 3 0.015
0.027 1.3 x 10° 2 7.70 x 107 52 24 0.46
Experiment 4 ‘
* 1.2 x 107 4 9.10x 1077 32 1 0.03
0.33 4 x10° 4 5.50x10°¢ 71 51 0.72
0.20 2.6 x10° 4 1.90 x 107 41 31 0.76

* Nonirradiated sample.

involvement of a delay in phenotypic
expression, the conidia, at a concentra-
tion of 10° per milliliter, were incubated
in 1-percent sucrose synthetic medium
with 0.25 pg of inositol per milliliter for
6 hr at 25°C. The suspension was vigor-
ously shaken to prevent heterocaryosis.
The suspension was then filtered
through glass wool to remove germinated
conidia and washed three times by alter-
nate centrifugation and resuspension in
sterile distilled water. After the suspen-
sion had been adjusted to a concentra-
tion of 107 to 108 conidia per milliliter,
1-ml aliquots were plated in 12 ml of
synthetic minimal sorbose medium (8).
The plates were incubated for 2 to 4
days at 34°C and supplemented with
“4X” complete sorbose medium (8).
After incubation for 3 days at 34°C, the
colonies were counted and transferred
to glycerol-complete slants and subse-
quently tested for their phenotype.
The results of a number of experi-
ments are summarized in Table 1. In
every case the frequency of mutants ob-
tained was equal to or greater than that
reported for any of the procedures pre-
viously employed. Since each colony rep-
resents a single macroconidium plated,
each induced mutant obtained probably
represents an individual mutational
event. The results seem encouraging,
particularly since many mutants are not
recovered as a result of the effective
multinucleate character of many of the
macroconidia. It should be noted that
there has evidently been an extensive en-
richment of spontaneous mutants.
Although the method as described
seems efficient, minor modifications may
further improve the yield of mutants.
The necessity of preincubation for phe-

notypic expression has not been unequiv-
ocally demonstrated, but when this step
was omitted the yield was occasionally
comparatively low. The time of incuba-
tion on minimal medium is apparently
significant and might also be modified.
The spectrum of mutant types recovered
includes a high frequency of amino acid
auxotrophs, some purine- and pyrimi-
dine-requiring mutants, 3 to 4 percent
morphological mutants, and an occa-
sional vitamin-requiring mutant. A high
frequency of leucine-requiring mutants
has been observed in all experiments (9).
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