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Influence of pinealectomy on compensatory testicular enlargement 
in blinded adult  hamsters.  Height of hollow bars represents mean 
weight of the original testis (taken at  the beginning of the experi- 
ment). Height of solid bar represents mean weight of remaining 
testis (taken at the conclusion of the experiment). Each point 
represents the weight of a single testis. Mean per cent increase in 
testis weight is in parentheses at top. UNIL GONADX, unilateral 
gonadectomy; PINX, pinealectomy. 

s u b s t a n c e s  a l so  c u r t a i l s  c o m p e n s a t o r y  g r o w t h  of  t h e  
g o n a d s  4-*. T h e  f a c t  t h a t  p i n e a l e c t o m y  a l o n e  d i d  n o t  
s t i m u l a t e  a s i g n i f i c a n t  r e g r o w t h  of t h e  t e s t e s  w i t h i n  3 
w e e k s  c o n f i r m s  ea r l i e r  f i n d i n g s ;  u s u a l l y  a b o u t  4 w e e k s  
is r e q u i r e d  b e f o r e  t h e  t e s t e s  of  b l i n d e d  h a m s t e r s  wil l  
s h o w  e .v idence  of  r e g e n e r a t i o n  a f t e r  p i n e a l e c t o m y " .  P r e -  
s u m a b l y ,  t h e  p i n e a l  g l a n d  of  b l i n d e d  h a m s t e r s  s e c r e t e s  
a s u b s t a n c e  o r  s u b s t a n c e s  w h i c h  a c t  o n  t h e  n e u r o e n d o -  
c r i n e  a x i s  t o  r e s t r i c t  g o n a d o t r o p i n  s y n t h e s i s  o r  s e c r e t i o n  10. 

Zusammen/assung. H a l b s e i t i g e  K a s t r a t i o n  f i i h r t  be t  
g e b l e n d e t e n  G o l d h a m s t e r m ~ n n c h e n  m i t  A t r o p h i e  d e r  
G e s c h l e c h t s o r g a n e  n u r  n a c h  P i n e a l e k t o m i e  zu  k o m p e n -  
s a t o r i s c h e r  H o d e n h y p e r t r o p h i e .  
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A N u t r i t i o n a l  M e t h o d  for the  I s o l a t i o n  of M o r p h o l o g i c a l  M u t a n t s  of Neurospora  crassa 

I n  s p i t e  o f  t h e  a c k n o w l e d g e d  i m p o r t a n c e  of  m o r p h o l -  
og ica l  m u t a n t s  in  u n d e r s t a n d i n g  d e v e l o p m e n t a l  p r o c e s s e s ,  
no  m e t h o d  e x i s t s  for  t h e i r  s y s t e m a t i c  i so l a t i on .  T h e y  
h a v e  b e e n  o b s e r v e d  f r o m  t i m e  t o  t i m e  in  Neurospora, 
a n  o r g a n i s m  in  w h i c h  t h e y  s h o u l d  p r o v e  p a r t i c u l a r l y  
u s e f u l  d u e  to  i t s  e x t e n s i v e  u s e  for  g e n e t i c  a n d  b i o c h e m i c a l  
s t u d i e s .  W e  h a v e  f o u n d  a m e t h o d ,  b a s e d  l a r g e l y  u p o n  t h e  
f i l t r a t i o n  e n r i c h m e n t  t e c h n i q u e  of  CATCI~ESlDE 1 (as l a t e r  
m o d i f i e d  2) for  t h e  i s o l a t i o n  of  l a rge  n u m b e r s  of  m o r -  
p h o l o g i c a l  m u t a n t s .  T h i s  c a m e  f r o m  t h e  ea r l i e r  o b s e r v a -  

t i o n  t h a t  m a n y  k n o w n  m o r p h o l o g i c a l  m u t a n t s  of  Neuro- 
spora fa i l  to  g row,  or  e x h i b i t  a l ag  w h e n  s o d i u m  a c e t a t e  
in  c o m b i n a t i o n  w i t h  g l u t a m a t e  o r  a s p a r t a t e  r e p l a c e  t h e  
u s u a l  s u c r o s e  a n d  p o t a s s i u m  n i t r a t e  of  m i n i m a l  m e d i u m .  
W i l d  t y p e  s t r a i n s ,  on  t h e  o t h e r  h a n d ,  g r o w  o n  t h i s  c o m b i -  
n a t i o n ,  t h u s  a l l o w i n g  a m e t h o d  for  s e l ec t i on  of  m o r p h o -  
log ica l  m u t a n t s .  

T h e  e n r i c h m e n t  t e c h n i q u e  is b a s e d  on  t h e  e l i m i n a t i o n  
of  g e r m i n a t e d  c o n i d i a  b y  m e a n s  of  s u c c e s s i v e  f i l t r a t i o n s  
t h r o u g h  g a u z e  f i l t e r s  w h i c h  wil l  p a s s  con id i a .  T h u s  c o n i d i a  

Growth response of several known morphological mutan ts  to the selective media used for concentrating unknown mutants  as described in 
the text 

Locus Allele isolate Linkage FGSC ~ Growth response 
No. group No. Acetate 4- Acetate 4- 

glutamate aspartate 

Amyeelial K422 I 305 - -  q- 
Biscuit B6 V 277 - -  - -  
Plug Bl18 V 96 - -  4- 
Colonial-4 70007 IV 67 - -  - -  
Fluffy L II 45 - -  4- 
Spray B132 V 68 - -  - -  
Frost B l l 0  I 103 - -  - -  
Dapple R2375 II 1077 4- - -  
Doily LD-55-51 VII 177 4- - -  
CarRet P564 If 292 - -  - -  
Medusa R2401 IV 1403 - -  - -  
Crisp B122 I 804 4- 4- 
Colonial-2 Y5331 VII 172 4- 4- 
STA 4 (wild type) - 262 4- + 
LIND + (wild type) - 853 4- 4- 

FGSC-Fungal Genetics Stock Center, Dartmouth College, Hanover (New Hampshire, USA). 
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which  grow on a p a r t i c u l a r  select ive m e d i u m  are f i l tered 
ou t  a n d  m u t a n t s  u n a b l e  to  grow are enr iched.  I n  our  
p rocedure  a suspens ion  of wild  t y p e  con id ia  (STA4 is 
used here) c o n t a i n i n g  a p p r o x i m a t e l y  107 cells per  ml  is 
i r r a d i a t e d  w i t h  UV- l igh t  to  p roduce  8 5 - 9 0 %  kill. Af te r  
a 35 ra in  per iod  in t h e  d a r k ' ;  5 ml  of t he  suspens ion  are 
inocu la t ed  in to  a n  a e r a t i o n  t u b e  c o n t a i n i n g  40 ml  
WESTERGAARD a n d  MITCHELL m i n i m a l  m e d i u m  4 w i t h  
sod ium ace t a t e  (2%) a n d  e i the r  g lu t amic  or a spa r t i c  
acid (10-2M) as sole sources  of c a r b o n  and  n i t r ogen  
r e spec t ive ly .  The  p H  is ad ju s t ed  to  6.0. La rge  t e s t  t ubes  
27 • 200 m m  are used for i n c u b a t i o n  as well  as for sub-  
s e q u e n t  f i l t ra t ions .  The  incuba t io l f  m i x t u r e  is a e r a t ed  
in these  t u b e s  w i t h  wet,  s ter i le  a i r  t h r o u g h  a d isposable  
glass t r a n s f e r  p i p e t t e  held  in place w i t h  co t ton .  The  
f i l ters  packed  w i t h  suff ic ient  gauze  to f i l ter  myce l ia  are 
s to red  in c o t t o n  plugs  in t he  large t e s t  tubes .  The  used 

f i l ter  is r e m o v e d  f rom t h e  t u b e  a n d  t h e  p i p e t t e  w i t h  i ts  
c o t t o n  p lug  is in se r t ed  to comple t e  t h e  new ae ra t i on  
tube .  I n c u b a t i o n  is car r ied  o u t  a t  25 ~ w i t h  f i l t r a t ions  
be ing  m a d e  a t  a p p r o x i m a t e l y  12, 18, an d  24 h, an d  t h e n  
a 1 2 - 2 4 h  i n t e rva l  (depend ing  on  growth)  to  a t o t a l  
i n c u b a t i o n  t i m e  of 72 h. 

Af te r  72 h t h e  u n g e r m i n a t e d  con id ia  are c o n c e n t r a t e d  
e i the r  b y  f i l t r a t i o n  or c en t r i f u g a t i o n  a n d  r e suspended  in 
t h e  2-3 ml  sterile,  d is t i l led  water .  All  of t h e  cells are 
t h e n  sp read  on  10-15 pe t r i  p la tes  c o n t a i n i n g  solid 
WESTERGAARD an d  MITCHELL m i n i m a l  med i u m.  

The  iden t i f i ca t ion  an d  isola t ion of t h e  morpholog ica l  
m u t a n t s  is car r ied  o u t  w i t h  a d issec t ing  microscope  as 
soon as possible,  o rd ina r i ly  24-36 h a f t e r  p la t ing .  Th i s  
is necessa ry  to  a v o i d  o v e r g r o w t h  b y  wi ld  t y p e  cells 
s u r v i v i n g  t h e  f i l t ra t ions .  A l t e r n a t i v e l y  i t  is possible  to  
p la t e  the  cells on  m i n i m a l  sorbose aga r  p la tes  b u t  rec- 
ogn i t ion  of t h e  m u t a n t  colonies u n d e r  these  cond i t ions  
is more  diff icult .  A n  ave rage  r u n  yields a p p r o x i m a t e l y  
20 m u t a n t s .  

T h e  F igure  shows r e p r e s e n t a t i v e  isolates  t h a t  were 
o b t a i n e d  w i t h  th i s  me t h o d .  In t e r e s t i ng ly ,  no single class 
or t y p e  of morpho log ica l  m u t a n t s  seems to be  favoured .  
Th i s  was  s o m e w h a t  expected ,  however ,  s ince a wide  
v a r i e t y  of k n o w n  morpho log ica l  m u t a n t s  also fail  to  
grow in t h e  se lec t ive  cond i t ions  as shown  in t h e  Table .  

Of t h e  u n d e r l y i n g  b iochemica l  bas is  for these  g r o w t h  
responses  v e r y  l i t t le  is known.  P r e l i m i n a r y  e x p e r i m e n t s  
us ing  t h e  morpholog ica l  s t r a ins  ' amyce l ia l '  a n d  'b i scu i t '  
h a v e  shown, however ,  t h a t  m a l a t e  or a - k e t o g l u t a r a t e  
(10-2M) will a l l ev ia te  t h e  i n h i b i t i o n  seen on  ace t a t e -  
g l u t a m a t e  plates .  A c c o m p a n y i n g  th i s  g r o w t h  response,  
moreover ,  t he re  is an  i n d u c t i o n  of con id ia t ion  a n d  o the r  
morpholog ica l  a l t e r a t i ons  n o t  t yp i ca l l y  seen in e i the r  of 
these  s t r a ins  b u t  r emi n i s cen t  of s imi la r  morpholog ica l  
modi f ica t ions  r epo r t ed  earl ier  us ing  a m i n o  acids or ce r t a in  
c o m b i n a t i o n s  of K r e b s  cycle i n t e r m e d i a t e s  5. These  resu l t s  
aga in  s tress  t h e  i m p o r t a n c e  of ox ida t ive  m e t a b o l i s m  for 
t h e  m a i n t e n a n c e  of n o r m a l  m o r p h o l o g y  in Neurospora 
a n d  suggest  a new m e t h o d  of g roup ing  morpho log ica l  
m u t a n t s  t h a t  m a y  be  he lpfu l  for fu tu re  work.  

Rdsumd. Une  m 6 t h o d e  s61ective d ' i s o l e m e n t  de m u t a n t s  
morpho log iques  de Neurospora crassa, bas6e sur  leur  inca-  
pac i t6  d 'u t i l i se r  l ' a c6 ta te  et  g l u t a m a t e  (ou l ' a s p a r t a t e )  
c o m m e  seules sources  de C et  d 'N,  es t  propos6e.  
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A-C, unmapped morphological mutants obtained as described in 
the text when 10 2M aspartate was present as the sole nitrogen 
source. D-F, same but with glutamate (10-2M) as nitrogen source. 
G, selected isolates after 4 days growth on WESTERGAARD and 
MITCHELL 4 minimal medium; lower left, a 'snow-flake' colony. 
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