Fungal Genetics Reports
Volume 2

Article 11

Observations of perpetual hyphal propagation in
Neurospora crassa
K J. McDougall
T H. Pittenger

Follow this and additional works at: http://newprairiepress.org/fgr
Recommended Citation
McDougall, K. J., and T.H. Pittenger (1962) "Observations of perpetual hyphal propagation in Neurospora crassa," Fungal Genetics
Reports: Vol. 2, Article 11. https://doi.org/10.4148/1941-4765.1050

This Research Note is brought to you for free and open access by New Prairie Press. It has been accepted for inclusion in Fungal Genetics Reports by an
authorized administrator of New Prairie Press. For more information, please contact cads@k-state.edu.

Observations of perpetual hyphal propagation in Neurospora crassa
Abstract

Observations of perpetual hyphal propagation in Neurospora crassa
Creative Commons License

This work is licensed under a Creative Commons Attribution-Share Alike 4.0 License.

This research note is available in Fungal Genetics Reports: http://newprairiepress.org/fgr/vol2/iss1/11

Table

2

Per cent
survival

Treatment

Reversions
counted
ad+
inos+

0
0
7
34
I4
8
196 x 106 treated

in each

experiment.

Per cent

initial

4
5
6
3
0
2
viability

Reversions
pr 106
survived
ad+
inos+

0
0
0.6
8.3
12.3
26

0. I
0
0.1
0.2
0
3

= 17.4.

In Table 2 the effect on survival
and reversion
frequency
after treatment
with 0.02 M NaN02
for
various
times is presented.
Th e inactivation
curve for the conidia
with increasing
time has the sigmoid
shape found with other mutogenes.
A non-linear
increase
of the reversion
frequency
is found for the
adenine
allele,
whereas
practically
no reversions
of the inositol
allele
appeared.
---Institute
of Genetics,
University
of Copenhagen,
Copenhagen,
Denmark.
Certain
regularly
observed
degenerative
changes
in
aged cultures
of Aspergillus
appear
to be of cytoplasmic
origin
(J. L. Jinks,
Compt.
rend.
Lab. Carlsberg,
Ser.
physiol.
26: 183-203,
1956); one may question
whether
similar
changes
occur in Neurospara
cultures.
Hoping
bot!&
answer
this question
and that such
Neurospom
cultures
might provide
CI source of spontaneous
cytoplasmic
mutants,
the authors
started (I
continuously
growing
culture
of Neurospora
June 9, 1961. At present (October,
1962) this culture
is
still growing
and being observed.
The strain,
ad-4; al-2 A has been continuously
maintained
at 30° C.
on Vogel’s
medium supplemented
with 0.2 mg. of odenine/ml.
and 1.5% sucrose,
and solidified
with 1.5%
ogar.
This strain has been grown
in a continuous
growth
tube made up in sections each approximately
615 mm. long and 20 mm. in diameter.
Each section
is equipped
with four sampling
ports spaced along
Plugs or closures
the top of the tube and 24/40 ground
glass standard
taper interchanges
at each end.
The culture
WCIS inoculated
at
made of the same type of ground
gloss ioints clre provided
for each tube.
the proximal
end of the growth
tube.
Before the culture
reached
the distal end of the tube, the distal
closure was removed
and CI new tube joined
to the first.
Once the mycelium
passed from the first section
of the tube and was well established
in the new section,
the tubes were separated
and a sterile
closure
used to seal the tube again.
Before the proximal
tube was discarded,
a sample of the conidio
from under
each sampling
port wets removed,
subcultured,
and stored in a refrigemtor
for future analysis.
The addition of new sections
of growth
tubes has permitted
continuous
hyphal
propagation
of the culture
for I6
months with no need to subculture
the organism.
The initial
rate of growth
of the culture
for approximately
I, 800 mm. averaged
5.8 mm./hr.
Subsequently
a progressive
decline
in growth
rate wets observed.
In the next I2 sections
of the growth
tube
(approximately
7,300 mm. of growth)
the culture
grew at CI fairly constant
rote of 3.5 mm./hr.
This
represents
about three and a half months of total growth.
In section XV the average
rate of growth
wets
By
the
3.3 mm. /hr.
and in the proximal
portion
of section XVI the growth
rate averaged
2.3 mm./hr.
time the culture
reached
the distal end of section XVI,
however,
the growth
rate had slowed
to 0.9 mm./
hr. and continued
at this rote through
succeeding
sections
up to section XXIII,
where growth
ceased.
Since the growth
rate had changed
so drastically
in section XVI,
we were interested
in determining
whether
the causative
agent was already
present but unexpressed
in the proximal
end of section
XVI or
McDougall,
Observations
in Neurospora

K. J. and T. H. Pittenger.
of perpetual
hyphal propagation
cmssc~.

whether
the event(s)
responsible
for the change hod occurred
between
the proximal
and distal ends.
Consequently
besides adding
a new section
of growth
tube to the distal end, we also added another
section
to the proximal
end of the tube.
Since then two sets of growth
tubes have been maintained.
Starting
with section XXIII
and in succeeding
sections,
tl cycle of stopping
and starting
of the culture
wcls observed.
For example,
in section
XXIII
growth
ceased for 8 days and then resumed,
again ot a submaximal
rate, averaging
slightly
less than I mm./hr.
The culture
again stopped
in section
XXIV
for IO
d ays; in section XXV,
for I5 days and again
in the distal end of XXV for 22 days.
In section
XXVI
it
stopped for 5 days, grew an additional
105 mm. and then stopped again
for 45 days, resumed growing
for
240 mm. and again stopped
for 32 days.
At this writing
(October
2, 1962), the culture
has again resumed
growth
at I.5 mm.,‘hr.
On the other hand,
the growth
of the culture
started from the proximal
end of section
XVI has been
somewhat
more consistent
and has averaged
approximately
2 mm./‘hr.
compared
with less than I mm./hr.
for the culture
in the original
portion
of the growth
tube.
The culture
growing
at 2 mm./hr.
has stopped
twice,
once for II days and shortly after resuming
growth
again,
for 27 days.
It has grown at CJ fairly
constant
rate since then, although
some periodic
changes
in growth
rate have been observed.
Certain
degenerative
changes
have been periodically
observed
in the morphology
of both cultures.
The ability
to conidiate
has been greatly
impaired
if not entirely
lost, as has the ability
to function
normally
~1s a perithecial
parent
in sexual crosses.
Evidence
suggests that the changes
in growth
rate are,
at least in part, extranuclear.
For example,
growth
in section
XX averaged
.82 mm./hr.
Conidia
from
this section
were removed and made into a heterokoryon
with a compatible
strain of the genotype
pan-l;
&!A.
ad-4; al-2 A and pan-l;
al-l A homokaryons
were then isolated
from this heterokoryon
and their
growth
rates determined.
Such determinations
showed
that although
some of the pan-l
al-l A isolates
maintained
CI growth
rate comparable
to the normal
control
culture
from which
the heterokaryon
was prepared,
it was also possible
to isolate pan-l;
~11-1 A homokoryons
whose growth
rate was less than half that
of the normal
control.
In a like manner certain
of the ad-4; al-2 A homokaryons
persisted
at the much
reduced
growth
rate; however,
it wcls possible
to obtain
a significant
number of od-4; al-2 A isolates
whose growth
rates averaged
2.95 mm./%,.
This is a significant
increase
in the rate of growth
compared
with the .82 mtn./h,.
of the adenine-requiring
culture
used to prepare
the heterokoryon.
It thus appears
that a portion
of the reduced
growth
rate of the od-4;
al-2 A culture
can be overcome
by what we
colloquially
refer to as rejuvenation
by normal
cytoplasm.
In similar
rejuvenation
experiments,
homokaryotic
ad-4;
@A
strains that produced
abundant
conidia
were recovered;
whereas,
the culture
in the
growth
tube from which
they were derived
had very few, if any, macroscopically
visible
conidia.
Further
investigation
will determine,
if possible,
the nature of the observable
changes
found in the continuously
growing
culture.
---Department
of Agronomy,
Kansas State University,
Manhatten,
Kansas.
Papa, K.E.,
A.M.
Srb and W.T.
Federer.
Effectiveness
of selection
based on voriability
uncomplicated
by heterotic
effects.

Selection
for rapid growth
is being practiced
in progenies of interand intra-strain
crosses of Neurospora
to determine
the rate of progress based on variability
achieved
through
recombination
uncomplicated
by
h&erotic
effects.
Additional
information,
including
environmental
effects,
should make it possible
to
develop
and test mathematical
genetic
models for quantitative
traits in hoploid
organisms.
Progenies
of inter- and intro-strain
crosses,
including
reciprocal
erases between
Neurosporo
strains
from Honduras
and the Philippine
Islands and the standard
St. Lawrence
strains of --N. crc~ssc~, 745 and p,
are under various
stages of selection.
Selection
is carried
out at each of three temperatures
(I8 C, 25 C,
and 35OC) and each cross at each temperature
replicated.
Twenty
progeny
(IO of each mating
type) from
each cross at each temperature
are grown
in duplicate
growth
tubes every generation.
The fastest growing
progeny
of opposite
mating
type (rre then crossed to obtain
the population
for the next generation.
Most of the inter-strain
crosses have been carried
through
ten or more cycles of selection.
Fewer
cycles hove been completed
in the intra-stmin
crosses.
Intro-strain
crosses of Honduras
and the controls
(74A and 77a),
in most CCISBS, have exhibited
a marked reduction
in fertility
with increased
selection.
This is primarily
manifest
in fewer perithecia
being formed,
oscospores
failing
to mature and an increased

