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Part ia l  C o m p l e m e n t a t i o n  in Aspergillus niger H e t e r o c a r y o n  

A u x o t r 0 p h i c  m u t a n t s  requi re  essent ia l  g r o w t h  fac tors  
for n o r m a l  g r o w t h  on  m i n i m a l  med ium.  However ,  non-  
allelic m u t a n t s  c a n  usua l ly  c o m p l e m e n t  each  o the r  in  
h e t e r o c a r y o n s  or diploids  1-a u n d e r  , favorable  cond i t ions  
and  show the  n o r m a l  p h e n o t y p i c  fea tures  of t he  wi ld  
type ,  or  a p p r o a c h  them,  on  t he  same  m ed i um .  

Ra re ly  2 gene t ica l ly  d iss imi lar  nuclei  in 1 u n i t  of cyto-  
p l a sm do no t  c o m p l e m e n t  each o the r  b u t  on ly  do so if 
c o m b i n e d  in a diploid nuc leus  2,a. I n  m y  case i t  has  been  
found  t h a t  2 a u x o t r o p h i c  m u t a n t s  will c o m p l e m e n t  each  
o t h e r  in  a h e t e r o c a r y o n  b y  showing  g rowth  on  m i n i m a l  
m e d i u m  wh ich  app roaches  wild t y p e  b u t  i t  will n o t  
conid ia te  a t  all. 

Yellow m u t a n t  Y1 of A. niger was p roduced  b y  exposure  
to  2537 I t  UV- l igh t  a n d  2 a u x o t r o p h i c  m u t a n t s  r equ i r ing  
h i s t id ine  (hist) a n d  h y p o x a n t h i n e  (hypox) respec t ive ly  
were i nduced  in t h e  same  way.  The  o p t i m a l  s u p p l e m e n t a -  
t i on  to m i n i m a l  m e d i u m  for h i s t id ine  and  h y p o x a n t h i n e  
was 0.3 m g / m l  and  0.1 m g / m l  respect ively .  B o t h  m u t a n t s  
grew a lone  a n d  r e sponded  w i t h  s imi la r  t y p e  of g rowth  a t  
t h e  same  age a n d  t e m p e r a t u r e  b u t  t h e  h i s t  Y~ m u t a n t  
d id  no t  con id ia t e  as heav i ly  as h y p o x  Y~ m u t a n t .  The  
m e a n  spore  size of t h e  3 s t r a in s  did  no t  differ  s igni f icant ly .  
A forced h e t e r o c a r y o n  was m a d e  be t w een  t h e  2 auxo t ro -  
ph ic  m u t a n t s  b y  t a k i n g  a heav i ly  spor ing  suspens ion  of 
each  m u t a n t  a n d  p u t t i n g  equa l  a m o u n t s  in  a f lask of 
l iqu id  m i n i m a l  m e d i u m  s u p p l e m e n t e d  w i t h  t he i r  g r o w t h  
factors.  The  f lasks were i n c u b a t e d  for 5 days  a t  25~ 
A mesh  of s u b m e r g e d  m y c e l i u m  deve loped  in the  flask. 
I t  was isolated,  sp read  on  t he  surface  of m i n i m a l  aga r  
and  i n c u b a t e d  for nea r ly  a week  a t  30~ A t  var ious  
places  on  t he  p l a t e  m y c e l i u m  grew v igorous ly  a f t e r  
i ncuba t ion .  Such  m y c e l i u m  was cu t  out ,  t r an s f e r r ed  to  
m i n i m a l  m e d i u m  and  i n c u b a t e d  for a f u r t h e r  3--5 days  
a t  25 ~ Desp i te  effect ive  h y p h a l  g r o w t h  on  s u b s e q u e n t  
i n c u b a t i o n  for a t  leas t  20 days  no  conid ia  were  seen. 

Con f i rma t ion  t h a t  t he  m y c e l i u m  was he t e roca ryo t i c  
was  p r o v i d e d  b y  t r a n s f e r  to  comple t e  med ium.  Af te r  
i n c u b a t i o n  h e a v y  yel low con id ia t ion  deve loped ;  single 
spore  isola t ions  were t e s t ed  for n u t r i t i o n a l  r e q u i r e m e n t s  
a n d  i t  was  shown  t h a t  b o t h  h i s t  a n d  h y p o x  nucle i  were 
presen t .  

F o r t y  mi l l ig rams  of D - C a m p h o r  f lower (na tura l )  was  
s ter i l ized in a pe t r i  d ish for 5 lbs a t  10 m i n  and  t h e n  
s ter i l ized m i n i m a l  m e d i u m  was p o u r e d  on  t h e  t o p  ~. P l a t e s  
so p r e p a r e d  h a d  t he  h e t e r o c a r y o n  inocu la ted  on  t h e m  a n d  
were lef t  u n d e r  a glass cover  a t  r o o m  t e m p e r a t u r e  for a 

m o n t h .  On ly  2 p la tes  showed  conidia  a t  a few po in t s ;  
t h e y  were t r an s f e r r ed  to  m i n i m a l  med ium,  g e r m i n a t e d  
sa t i s fac tory ,  grew a n d  conid ia ted .  These  conidia  were  
p r e s u m e d  to  be  diploid,  were isola ted and  t e s t ed  b y  single 
spore cul ture ,  t he  m e a s u r e m e n t  of t he  conid ia l  size a n d  
b y  t he  t r e a t m e n t  of t he  conid ia  w i t h  p - f lu ropheny l -  
a l an ine  5, The  resu l t  showed  t h a t  these  were t rue  diploid.  
The  v o l u m e  of t he  i nd iv idua l  con id ium was no t  qu i t e  
double  t h a n  t h a t  of t he  p a r e n t s  conidia  ~. 

The  p a r t i a l  c o m p l e m e n t a t i o n  in h e t e r o c a r y o n  obse rved  
in these  e x p e r i m e n t s  could be  caused b y  a n y  of the  fol- 
lowing possibi l i t ies .  

I t  m i g h t  poss ib ly  be  due  to  a d i sp ropor t ion  of nuc lea r  
t ypes  in  t h e  h e t e r o c a r y o n  wh ich  would  lead to  insuf f ic ien t  
n u t r i t i o n a l  coope ra t ion  bu t ,  as soon as suff ic ient  nucle i  
fuse t o g e t h e r  to  m a k e  diploids,  t h e y  would  ove rcome  
the  n u t r i t i o n a l  def ic iency in a l imi ted  a rea  and  a diploid  
could r e sume  full g r o w t h  wi th  conid ia t ion .  A second pos- 
s ib i l i ty  m i g h t  be a d i lu t ion  effect  on  a s econda ry  gene 
p r o d u c t  a r i s ing  b y  i n t e r ac t i on  in the  cy top lasm.  Here  
aga in  in diploid  nucle i  due  to t he  phys ica l ly  closer associa- 
t ion  of t he  genet ic  mater ia l ,  t he i r  p roduc t s  could i n t e r a c t  
before  t h e y  h a d  b e c o m e  d i lu ted  in the  c y t o p l a s m  ~. 

Zusammenlassung. E r z w u n g e n e  H e t e r o k a r y e n - V e r e i n i -  
gung  zwischen H y p o x a n t h i n  und  Hi s t i d in  abh~tngiger 
M u t a n t e n  yon  Aspergillus niger, die auf  m i n i m a l e m  Nghr -  
boden  ohne  S p o r e n p r o d u k t i o n  wachsen.  Das  P h g n o m e n  
wird  als tei lweise Erg/~nzung beze ichne t  u n d  als Gleichge- 
w i c h t s s t 6 r u n g  der  K e r n t y p e n  im H e t e r o k a r y e n  oder  als 
Verd f innungse f f ek t  eines G e n p r o d u k t e s  zweiter  O r d n u n g  
im Z y t o p l a s m a  gedeute t .  
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Sex  Rat io  A l t era t ion  in Litter of P a r e n t s  S u b m i t t e d  to E x p e r i m e n t a l  N e u r o s i s  

There  are some d a t a  conce rn ing  t he  effect  of s t ressful  
s i t ua t ions  on  sex d i s t r i b u t i o n  of ch i ld ren  b o r n  in t he  
9-12 m o n t h s  fol lowing t he  stress. SNYDER 1 obse rved  t h a t  
m i l i t a r y  p i lo ts  of h igh  pe r f o r m ance  h a v e  m u c h  more  
girls t h a n  boys  a f t e r  c o m b a t - f i g h t i n g ;  t he  sex ra t io  
d imin i shed  f rom 105.37 of cont ro ls  to  59.32, wh ich  means  
t h a t  nea r ly  2/3 of the  ch i ld ren  were females.  (Sex ra t io  
n u m b e r  of males  b o r n  re la ted  to 100 females  b o r n  in a 
g iven  popula t ion . )  Accord ing  to  these  da ta ,  i t  seemed 
w o r t h  whi le  to  t e s t  t he  effect  of a n x i e t y  on  sex ra t io  
in  an imals .  

W i s t a r  a lb ino  rats ,  b o t h  males  a n d  females,  were sub-  
m i t t e d  to  e x p e r i m e n t a l  neurosis  l a s t ing  3 m o n t h s ,  wh ich  
was a c c o m p a n i e d  b y  ove r t  s igns of anx ie ty .  As a n x i e t y  

a lways  goes s ide-by-s ide  w i t h  a large o u t p u t  of adreno-  
medu l l a r  h o r m o n e s  2, b o t h  ep inephr ine  a n d  n o r e p i n e p h r i n e  
were a d m i n i s t e r e d  to  r a t s  for 3 mon ths ,  in order  to  t e s t  
w h e t h e r  t he  effect  of e x p e r i m e n t a l  neurosis  m i g h t  be  
a t t r i b u t e d  to  t he  o u t p u t  of these  hormones .  This  suppo-  
s i t ion  seemed to be  possible,  because  no rep ineph r ine  has  
a n  effect  on  p rogeny :  i t  s ign i f ican t ly  reduces  t h e  l i t t e r  
size 3. As con t ro l  an ima l s  p a r t l y  cond i t ioned  b u t  n o t  
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