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Growth rate comparison of drug resistance strains of Neurospora species.

b

Growth rate comparison between drug resistant strains
at different concentrations of benzalkonium chloride were
made on petri dishes (9 cm) containing Vogel's medium (VM).
Conidial inoculations were made in the centre of the plates.
Growth along fixed radii of the plates was measured and
plotted against time. Conidia, 4 - 4.5 cm. from the inoculum spot, were inoculated in the centre of petri dishes
containing drug free Vogel's medium. The procedure was
repeated in cycles as follows: VM + drug --> drug-free VM
+ "M + drug-->drug-free VM-->VM + drug-->VM + drug.
The
morphology of growing cultures was studied using a binocular
microscope. Conidial germination was followed by slow hyphal
growth in which hyphae were more or less unadapted to the
drug. Eventually, fully adapted fast growing mycelia are
produced (Fig. la). The final colony usually has a very
irregular outline quite unlike the uniform circular outline
of colonies grown on drug free medium (Fig. lb). Using
this simple method one can study stability of resistant
strains as well as the effect of drugs on the morphology of
Neurospora hyphae.
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New Instrument for rapid cell breakage.

A new instrument for disruption of microbial cells,
the "Bead-Beater', has recently become available. We
find it extremely rapid, thorough, and inexpensive in our
work on organelle isolation. It is preferable to the
mortar-and-sand or glusulase-digestion methods we have
used in the past.

The Bead-Beater has 20-, 60-, and 340-ml chambers, suitable for a large range of sample sizes with comparable breakage kinetics. When using the 340-ml chamber, for example, the chamber is half-filled with
buffer-wetted glass beads (300-500 µm diam.). A moist mycelial pad of l-4 g (dry-weight equivalent) is added
together with buffer to fill the chamber completely. The Teflon impeller (rotor) is screwed on and the
assembly is set on the blender motor. A simple and effective ice jacket (optional) is available. Blending
for 30-sec pulses 30 sec apart assures adequate cooling.
Almost complete breakage takes place in 1 min for
2.5 g of material; 4-5 min are needed for 10 g. The beads are removed from the homogenate and rinsed by
filtering through cheesecloth. (The beads may be reused after detergent and acid washing.) The homogenate
is then processed by differential centrifugation for organelles and/or soluble fractions. Our procedures
involve an initial 5-min centrifugation at 600 x g, and filtration of the supernatant through glass fiber
filters (934-AH, Whatman, Ltd.). The filtration step effectively removes fine cell-wall fragments without
loss of organelles. The filtrate is centrifuged at 1O 15,000 x g for 20 min to obtain the crude organellar
pellet. This supernatant liquid can then be centrifuged at 40,000 x g for 40 min to obtain a fraction enriched in plasma membranes. Re-extraction (3x) of the 600 x g pellet increases total yields of plasma mem
brane. (B.J. Bowman, personal communication.)]. Organelles (mitochondria and vacuoles) are similar in their
physical end functional characteristics to those isolated by the best of the other methods (Davis et al. 1980
J. Bacteriol. 141: 144; Lambowitz et al. 1972 J. Biol. Chem. 247: 1536; Vaughn and Davis 1981 Molec. Cell
Biol. _1: 797; Weiss et al. 1970 Eur. J. Biochem. 14: 75). A further description of the Bead-Beater procedure
and the rapid isolation of pure mitochondria and vacuoles will be published elsewhere.
The advantage of the Bead-Beater is the thoroughness and spped of cell breakage. The glusulase method
is somewhat more gentle, giving a greater proportion of intact organelles per broken cell. However, the increased efficiency of breakage with the Bead-Beater results in equivalent yields of organelles per gram of
material. Moreover, the Bead-Beater method avoids both the long incubation and washing periods, and the
danger of contaminating organelles with hydrolytic enzymes from the glusulase preparation. In the organellar
pellet (15,000 x g) from wild type grown on minimal medium, we routinely get 50% of mitochondria and 25% of
vacuoles in the intact state. It should be noted that the kinetics of breakage vary somewhat with the amount
of material, the osmoticum, the strain, and the nutritional status. The major consideration in determining
the time of disruption is to optimize breakage of cells, but to minimize the exposure of organelles to shearing after their release from cells. Thus, the shorter the time needed to disrupt cells, the fewer organelles

will themselves be disrupted. Because large batches require longer homogenization for comparable breakage,
we recommend processing successive, smaller lots of mycelium for organelle recovery.
The Bead-Beater may be used for whole-cell extracts if large amounts of mycelia need to be homogenized
extensively. These preparations may be somewhat dilute: bead-free, broken cell extracts have an approximate
volume of 15-, 40-, and 250-ml, from the three chambers, respectively. However, ammonium sulfate precipitation
can be applied to the extract, allowing soluble proteins to be concentrated by centrifugation.
The Bead-Beater is available from Biospec Products, P.O. Box 722, Bartlesville, OK 74003 for about S400.
The company also sells the glass beads. It is also available from Tekmar, P.O. Box 37202, Cincinnati, OH
4 5 2 2 , (800)543-4461. Department of Molecular Biology and Biochemistry, University of California, Irvine,
Irvine, CA 92717.
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Among several inositol-requiring mutants,
inl (37401 and inl (83201(t)) complement to each
An efficient isolation method for meiotic mutants
other. This fact gave us an antiselection method
of aneuploid ascospores in linkaqe qroup V, which
contain meiotic mutants causing chromosomal noncausing meiotic nondisjunction or elevated recombidisjunction. Ascospores haploid in linkage group
V will be led to inositol-less death on minimal
nation frequency in Neurospora crassa.
plates at 37°C. Meiotic mutants which cause elevated recombination frequencies can also be selected by this method. Conidia from strains
KH204a (lys-1 (33933)), inl (37401, his-6 (Y152M105; nuc-2 (T28M2)) and 2309A (al-3 (RP1OO), in1 (83201(t))
were irradiated with UV for 0, 30 and 60 sec (10% survival) and intercrossed. The resulting ascospores were
plated in Fries minimal plates (5.1 x 104 ascospores/plate with non-irradiated sample) and incubated at 37°C
for 3 days. From 0, 30 and 60 sec irradiated samples 571, 1100 and 528 of colonies were isolated (40 colonies/plate with non-irradiated sample). Most of the strains isolated had pale orange conidia which were
intermediate in color between those of al-3 and wild type. Conidial isolation of these cultures revealed
segregation of al-3. They were crossed with strain 2125A and 2998a in 12 x 105 mm test tubes. As shown in
Fig. 1. strains discharqing more tha 20% of abortive ascospores were screened and 60, 167 and 56 strains were
obtained from each sample.
From each of these crosses of the 60 strains obtained as spontaneous mutants, 50 or 100 ascospores
were isolated. White ascospore production by these
isolates was analyzed by crossing with wild type, with
the isolates as protoperithecial parents. When more
than 30% of isolates showed more than 30% of abortive
ascospores, these strains were reserved for further
analysis. Isolation of single conidia of appropriate
isolates which showed meiotic aberration was performed and those which produced more than 30% of abortive
white ascospores when crossed as protoperithecial
parents were used for further analysis. This process
was essential to avoid heterogenous genetic background caused by meiotic nondisjunction. These
strains thus obtained were reciprocally crossed and
resulting ascospores were analvzed. As shown in
Table 1, these mutants were grouped into two classes.
Class I includes those strains which produced 30 to
90% of abortive white ascospores only when they were
crossed as protoperithecial parents. With homozygous crosses, higher frequencies of abortion were

TABLE I
White abortive ascospore production in isolated
meiotic mutants.
Genotype
(Protoperithecia
/conidia)
+/+
+/+
Mei / +
Mei / Mei

Ascospore shot (% of white spore)
Class I
Class II
N2AM152 N2AM6
N2AM195 N2AM83
o-5
o-5
40-70
90

o-5
o-5
o-5
o-5
50-90
70-90
40-60
90
80-90
70-90 No dis.* 90-95

*Perithecia were formed but no discharge of ascospore
was observed.
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Figure 1. -- Distribution of per cent Of white
abortive ascospores produced from crosses between
nutrition nonrequiring isolates and wild type,
2125A or 2998a. Experimental details were as
described in the text. Crossed with 2125A
(--e--l or 2998a (-0-j. Accumulation of 0, 30,
and 60 sec irradiated samples (-A-).

