
TECHNICAL NOTES

LoBrie,  D.A. and R. P. Wagner. Isolation and

Lo  -I~ ~‘-ia  from N. crassa.- -

The fallowing describer two methods, used  in this laboratory, for
the preparation of mycelial homogenates from which Neurorpom  mito-
chondria may be isolated and  purified.

Neurospora  crassa  strain KJT 1960 a is grown in~shoker  flasks  (Kiritani  et 01.  1965 Biochim. Biophyr. Acta  100:432 ).
The mycelium &harvested after 16  hwrr  of growth by f’lt  1’I ra  aon  through a dzbz  layer of cheesecloth, resuspended in 0. I M
sucrose  in 0. I M Trir, pH  7.8 and  filtered agoin. When the wet weight of mycelium exceeds 100  g, it is disrupted with on
Eppenboch  Micro Mill by the method of Greenwalt  et al. (Methods in Enzymol.  10: 142).

?-
Smaller quantities of mycelium

ore homogenized by grinding in a prechilled porcelo~n  mortar  and  pestle with twice the mycelial wet weight of acid-worhed
sand. The mycelium is first ground to a coarse  paste  with sand  alone,  after which 0.24 M sucrose containing 0.15% BSA  is
added  with continual  grinding until a rmwth paste  is obtained. The final volume in ml of sucrose-BSA added need not exceed
twice the wet weight of mycelium.

The crude mitochondrial  pellet is obtained by differential csntrifugation  of the mycelial  homogenate cbtained by either of
the above  methods. The homogenate is centrifuged ot 1500 x g for IO minutes, and the rupernotant,  thus obtained, centrifuged
again at 1500  x g for I5 minutes. This process removes sand,  unbroken mycelium, nuclei and other large cell frogmentr. T h e
rupernotont is then centrifuged at 37,000  x g for 30 minutes, and  the rupernatont  decanted. The residue consists in large part
of crude mitcchondrial  pellet which is tmnrferred to o gloss  homogenizer and  resuspended with three stroker of D teflon  pestle
in a minimum of 0.25 M sucrose,  0. 15% BSA. An oliquot  of the mitochondriol  suspension, containing  no more  than 40 mg of
mitochondrial  protein, is layered on an  8.0 ml linear sucrose  gradient (0.58 - 1.9 M; ZO-65%. w/v). The gradients ore then
centrifuged at 50,ooO  rpm for 90-120 minutes in a Spinco  50 rotor, after which the bottoms of the gradient tuber are punctured
and the mitochondriol  band collected as ~1 single fraction. Such mitochondria ore  relatively free of microsomer,  arc capable
of synthesizing certain amino acids and  con  be used in polarcgraphic studies to determine oxygen uptake. - - - Department
of Zoology, University of Texas, Austin, Texas  78712.

Svbden  R.E. and  G. Turian. Improved techniques Previous studies of Neurospora  corotenoidr  have been hampered by

for study of corotsnoid intermediates in Neurorpom.
low  total carotenoid yields (0.08 - 1% of dry weigh+) or by a dirtri-
bution of intermediate pool sizes which favored the end product; e.g.,
neurorporoxonthin accounts for up to 90% of the tot.1 carotenoid-&-
tion.

Enhanced intermediate pool sizes have been obtained by using neurorpomxonthin-less  OT yellow “albino” strains; e.g., ~10-1
or lo-b, ALS-4, ALS-23. There strains have  55-75%  of the tot.1 carotenoid fraction yields of the wild type strains, KoFtlyF
+--t h e arm  of the early precursor pools (phytofluene,  II-carotene, neurorporene,  etc. ).-

Huong  (1964 Genetics 49:453)  and  Harding (1968 Nevrospora  Newrl.  13: 8) reported yield improvements by culturing in
the dark  in liquid medium for 5 days and  then draining off the medium and expcring the spread-out mycelial mot to intense
fluMescent  light for 1  to 24 hours. Cold treatments (6 hrs. ot 7’C)  Ia so  seem to improve yield?, but as yet no quantitative data
are  woilable.

Using the above techniques, it her  been possible to obtain a yield of 1.8% (total carotenoid fraction/dry weight of mycel-
ium)  and isolate short-lived intermedioter. O-zeacarotcnc  has  already been identified as  a component of the Neurorporo car-
otenoid fraction using  this technique, which war developed in conjunction with a genetic study attempting to define the rpe-
cific  biosynthetic lesions caused  by the “albino” gene cluster alleles. - - - Laboratory of General Microbiology, University
of Geneva,  Geneva, Switzerland.

Scott ,  W.A.and  R.L.Metienberg.  Permeabilizotion It was previously reported (Scott and Metzenberg  1967 Neuror-

of Neurorpora conidia  with phenethyl  alcohol. porn  Newrl.  11: 8) that Neurorpora conidia  contain a cryptic com-
partment of owl  svlfotars  which can not be detected in intact  con-
idia but can be observed  after the conidia  have been permeabilirtd

by treatment with one of several agents. In addition, part of the enzyme which con be arrayed  in intact conidia is insensitive
to acid inactivation unless  the conidia  have  been previously perme&ilized.  Although direct evidence is lacking, it is useful
to think of these compartments as follaur:  The enzyme accessible to both substrate and  acid represents aryl sulfatare in the
periplasmic  space. The acid-inaccessible, substrate-accessible compartment represents enzyme imbedded in the plasma  mem-
brane. The enzyme  inaccessible to both substrate and  acid (cryptic compartment) corresponds to truly introcellulor  qyl  sul-
fatme.



This communication describes conditions under which phenethyl alcohol will reveal the cryptic compartment and will render
all of the enzyme susceptible to acid inactivation. Phenethyl alcohol has been previously shwn  (Leskr  1965 J. Bocteriol.  90:
29) to inhibit uptake of voriws  amino acids  and glucose in germinated conidie. In addition,  0.3% phenethyl alcohol prevented
germination of Neurospom conidio for 8.5 hrs.  ot 30°C without loss of viability.

Conidio from +he strain eth-I (r), cyr-5  (85518) A were grown under conditions of derepression  for oryl sulfatore synthesis os
previously described (Scott~etz~g  1967 Neuro~pora  NewsI. 11:  8). C onidia were harvested,  filtered twice  through
gloss wool, washed twice with 0.1 M No-oce+o+e/oce+ic  acid buffer, pH  5.0 and treated with HCI at  o pH  of 1.3 ot 4’C  for 15
minutes; then the pH was  readjusted to 4.8 with NoPH. Conidia so treated were centrifuged and  resuspended in 0.1 M No-
oce+o+e/oce+ic  acid buffer, pH  5.0, containing 0. I mM  cvcloherimide  and  were  incubated with various  concentrations of phen-
ethyl alcohol ot 37’C  for 30 minutes. Conidio were
kept in suspension by adding o gloss bead  and ogitot-

--me-,,

ing on o shaker. During the incubation,  the conidiol
concentration,  meosur~d9bcym~rbidi+y  of o suitably di-
luted sample,  was  OD4iT+,  - 21.2. This  corresponds
to 2.8 mg protein per ml y the method of Lowry et 01.
(1951 J. Biol. Chem. 193:265),  modified by i&&T+-
ing the sample  of conidio in the Lowry  alkali reagent Control
ot least  12 hours before adding the copper reagent.
This  modification  gives reproducible values for protein

Control: HCCI3-treated

but probably does not measure oil of the protein pre- Acid-treated
sent in the conidio.

At the end of the thirty minute incubation, on oli-
quo+  from the incubation mixture was treated with HCI
O+ pH  1.3 and 4’C  for 2 minutes; then the mixture was
reodiusted  to pH 4.8 with NoOH.  Another oliquot
was diluted with NoCl  os control. Samples from the
acid-treated  ond control tubes  were collected by vac-
uum filtration  onto filter paper  discs and were washed
on the paper  with cold 0. I M No-oce+o+e/oce+ic  acid
buffer, pH 5.0. Additional  samples were  collected
ond washed as above and further washed  with ice-cold
chloroform. Eberhort  and  Totum  (1961  Am. J. Bot-
any 48: 702) reported on analogous technique using
acetone.  All of these samples were assayed  for oryl
sulfotose  by shaking the filter disc and conidio under
the plevioosly  established ossoy conditions (Me+zen-
berg and  Parson  1966  Proc.  Notl.  Acod. Sci. U.S.
55:629)  with the addition  of 0. I mM  cycloheximide.
The results ore shown in the occomponying figure.

It con be seen that,  after incubation in the ob-
sence  of Phenethyl alcohol,  34% of the enzyme is

Acid-treated: HCCI?-treated

36  PHENETHYL ALCOHOL ( V/V)

l One unit of conidio is I ml ot OD19cm=,
420 mp

not detected in the assoy  unless the conidio hove been treated with chloroform (cryptic compartment). In addition,  about 12%
of the enzyme has become vulnerable to acid inactivation  during the incubation.  Low concentrations (0.25% and  0.50%) of
phenethyl alcohol reveal  the cryptic comportment almost completely, but a forge port of the enzyme is still protected from acid
inactivation. After incubation with 0.75% or I.  00% phenethyl alcohol, all of the cryptic compar+men+  her become accessible
to substrate and  oil of the enzyme  hos become susceptible to acid inactivation. The conidio ore still able to retain enzyme
molecules, however. Even after  incubation  of +he conidio ot +he highest phenethyl alcohol concentration,  washing  +he cqnidio
removed no more than  10% of the enzyme.

Repitition  of this experiment with the some conidial  suspension’on  the some day gave  results differing, ot most, by 10%. If
conidia collected on different doys were used, quolitotively  the same results were  obtained,  but there  was  some voriotion in the
concentration of phenethyl olcchol required to permeabilize  the conidia in a fixed period of time. - - - Department of Physiol-
ogical Chemistry, University of Wisconsin, School of Medicine, Madison, Wisconsin 53706.

Metrenberg,  R.L. ond S.K.Ahlgren.  Hybrid

strains useful in transferring genes from one

Pne investigation of natural variation in the genus Neurospora has
been limited by the absolute or relative infertility of interspecific
crosses. especially where it is desirable to move moderately deleter-

species of Neurospr~  to onother. ious  genes, such os ouxotrophic markers,  from one species to onother.
A number of workers hove done this successfully, but we have found

only sporadic  and  hophorord fertility in such  crosses, To circwwent  this difficulty, we hove developed o “tmnsfer  ki+”  - a


