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Ultrastructure  of Egg Envelopes  in Sel f -Steri le  and Self-Ferti le  Species  of Tunicates  ~ 

I n  some tun ica tes ,  t he  eggs of a g iven  ind iv idua l  c a n n o t  
be  fer t i l ized b y  spe rm of t h e  s ame  ind iv idua l .  Ciona 
intestinalis (see ORTOLANI ~, for references) ,  Styela partita, 
a n d  Ascidiella aspersa are r e p r e s e n t a t i v e s  of such  self- 
s ter i le  forms.  I n  o the r  species, such  as Ascidia nigra, 
Ascidia curvata, Ascidia mentula, a n d  Microcosmus exas- 
peratus, self - fer t i l izat ion occurs  readi ly .  T h e  b lock  to  self- 
f e r t i l i za t ion  in some of t he  self-steri le species, p a r t i c u l a r l y  
C. intestinalis, can  be  e l imina t ed  b y  r e m o v i n g  t he  m e m -  
b r a n e s  encapsu l a t i ng  t he  egg. 

W e  h a v e  sea rched  for an  u l t r a s t r u c t u r a l  bas is  in t h e  
m e m b r a n e s  for th i s  difference in fe r t i l iza t ion  behav io r .  
F o r  compar i son ,  we chose self-sterile i nd iv idua l s  of C. in- 
testinalis (Naples  a n d  W o o d s  Hole) a n d  self-fert i le A. nigra 
(Bermuda) .  Eggs  were o b t a i n e d  b y  p u n c t u r i n g  t he  ovi- 
ducts ,  a n d  a f t e r  t h o r o u g h  wash ing  in sea w a t e r  e i the r  
obse rved  u n d e r  t he  l igh t  microscope or processed for 
e l ec t ron  microscopy  as descr ibed e lsewhere  a. 

U n d e r  t he  l igh t  microscope,  t he  2 eggs d i f fer  con-  
sp icuous ly  in t he  n a t u r e  of t he i r  chor ion  cells (F igures  
l a  a n d  2a). The  chor ion  cells of Ciona pro jec t  as long, 
s l ender  processes  as opposed to  the  chor ion  cells of A scidia, 
which  are  s h o r t e r  and  more  rounded .  B o t h  species also 

possess a chor ion  a n d  a l aye r  of t e s t  cells d i r ec t ly  on  t h e  
surface  of t h e  egg. T h e  overa l l  o r g a n i z a t i o n  of t h e  egg 
enve lopes  a p p e a r s  to  be  s imi la r  in  t h e  2 species.  

E l ec t ron  m i c r o g r a p h s  conf i rm th i s  genera l  impress ion ,  
b u t  also revea l  d i f ferences  in t h e  o r g a n i z a t i o n  of t h e  egg 
enve lopes  (Figures  l b  a n d  2b). T h e  a rea  of c o n t a c t  be-  
tween  a d j a c e n t  cho r ion  cells is m u c h  la rger  in Ciona t h a n  
in Ascidia. I t  is b e t w e e n  these  a reas  of c o n t a c t  t h a t  
s p e r m a t o z o a  pass  in o rde r  to  p e n e t r a t e  t h e  l ayer  of cho r ion  
cells in b o t h  species (ScHABTAC~I a n d  URSP~O~G, un-  
publ i shed) .  T h e  u l t r a s t r u c t u r e  of t h e  cho r ion  differs  some-  
w h a t  in t h e  2 species. I n  ,4scidia, a dense  core  is cove red  
on  e i t he r  side w i t h  f ibr i l la r  ma te r i a l .  I n  Ciona, t h e  dense  
core  is also p resen t ,  b u t  t h e r e  is m u c h  less f ibr i l la r  
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Fig. 1. Egg of Ascidia nigra. Magnification (a) x 220; (b) × 9500, 
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Fig. 2. Egg of Ciona intestinalis. (a) x 145 ; (b) × 4900. c, dense core of chorion; chc, chorion cell; p.m., plasma membrane ; t, test cell. Arrow : 
area of contact between 2 chorion cells. 

ma te r i a l .  I n  Ciona, t h e  t e s t  cells fo rm a c o n t i n u o u s  shee t  
a r o u n d  t h e  pe r iv i t e l l ine  space,  whe reas  in  A scidia t h e  t e s t  
cells are  wide ly  spaced.  I n  b o t h  egg types ,  t h e  i n n e r m o s t  
enve lope  is a p l a s m a  m e m b r a n e .  

Bas ica l ly  t h e n  t h e  2 eggs do  n o t  d i f fer  in  t h e i r  envelopes .  
B o t h  h a v e  cho r ion  cells, chor ion ,  t e s t  cells, a n d  p l a s m a  
m e m b r a n e .  W h e t h e r  or  n o t  t he  m e r e l y  q u a n t i t a t i v e  
d i f fe rences  t h a t  we obse rved  are  causa l ly  r e l a t ed  to  t h e  
d i f fe rence  in fe r t i l i za t ion  b e h a v i o r  was  n o t  s tud ied  in  t h i s  
ana lys is .  

Zusammen[assung. U n b e f r u c h t e t e  Eie r  de r  T u n i k a t e n  
Ascidia nigra (selbstfert i l )  u n d  Ciona intestinalis (selbst-  

steri l)  w u r d e n  e l e k t r o n e n m i k r o s k o p i s c h  u n t e r s u c h t .  Q u a n -  
t i t a t i ve ,  n i c h t  a b e t  q u a l i t a t i v e  U n t e r s c h i e d e  w u r d e n  in 
de r  F e i n s t r u k t u r  de r  Eizel len  de r  b e i d e n  A r t e n  ge funden .  
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The Occurrence of Nerve Growth Factor in Teleost  Fishes 

BUEKER 1 i n v e s t i g a t i n g  t h e  effects  of i m p l a n t e d  t u m o r s  
on  t h e  d e v e l o p m e n t  of t h e  n e r v o u s  s y s t e m  of t h e  ch i ck  
e m b r y o  f o u n d  t h a t  s a r c o m a  180 caused  e n l a r g e m e n t  
( h y p e r t r o p h y  a n d  hype rp la s i a )  of t h e  sp ina l  gang l i a  in  
t h e  s e g m e n t s  a d j a c e n t  to  it. LEvI-MONTALCINI a n d  HAM- 
BURGER 2 f o u n d  t h a t  t h e  s a r c o m a  s t i m u l a t e d  g r o w t h  of 
t h e  s y m p a t h e t i c  gang l i a  to  a g r e a t e r  e x t e n t  t h a n  t h e  

sp ina l  gangl ia .  S u b s e q u e n t l y  t he se  worke r s  i so la ted  a 
' n e r v e  g r o w t h  s t i m u l a t i n g  factor"  f rom t h e  s a r c o m a  a n d  
dev i sed  a n  in v i t r o  b ioa s say  in wh ich  a sp ina l  gang l ion  
f rom a 7- or 8 -day  ch ick  e m b r y o  was  p laced  in  h a n g i n g  
d r o p  cu l t u r e  c o n t a i n i n g  t i s sue  cu l t u r e  m e d i u m ,  ro o s t e r  
p l a s m a  a n d  t h e  f r ac t i on  to  be  a s sayed  3. A t  o p t i m u m  
c o n c e n t r a t i o n s  of t h e  n e r v e  g r o w t h  f a c t o r  (NGF)  a dense  


