
15.4. 1968 Speeialia 307 

A F e r t i l i z a t i o n  R e a c t i o n  in  Ascidia nigra: F o r m a t i o n  of  M i c r o v i l l i  

In  an  a t t e m p t  to  f ind a morpho log ica l  c h a n g e  in t he  
t un !ca r e  egg su r f ace  a s soc i a t ed  w i t h  fe r t i l i za t ion  we 
p r e p a r e d  Ascidia nigra eggs  for e lec t ron  m i c r o s c o p y  as  
desc r ibed  e l s ewhere l  a t  d i f f e ren t  t i m e s  a f t e r  i n s e m i n a t i o n ,  
in a r a n g e  f ro m  30 sec to  20 rain. 

T h e  unfe r t i l i zed  egg is covered  b y  a s m o o t h  p l a s m a  
m e m b r a n e h  W i t h i n  30 sec a f te r  i n s e m i n a t i o n ,  microvi l l i  
m e a s u r i n g  a b o u t  1 /~ in l e n g t h  are seen  to  p ro jec t  
f r om t h e  p l a s m a  m e m b r a n e  (Figure).  T h e y  are p r e s e n t  
t h r o u g h o u t  t h e  f i rs t  20 m i n  of d e v e l o p m e n t .  T h e  Tab l e  
l is ts  t he  f r equenc ies  w i th  wh ich  microvi l l i  were obse rved  
in th i s  ana lys i s .  I t  is d i f f icul t  to  e s t i m a t e  t he  size of t he  
a rea  cove red  b y  microvil l i ,  b u t  it  is p r o b a b l y  smal l e r  t h a n  
a b o u t  1/a of t h e  egg  sur face .  No microvi l l i  were  obse rve d  
in t h e  i m m e d i a t e  v i c in i ty  of p o i n t s  of s p e r m - e g g  c o n t a c t  2. 

Microvilli protruding from 
Ascidia nigra eggs. × 18,200. 

the plasma membrane of fertilized 

Sample No. of eggs No. of eggs 
sectioned~ showing mierovilli 

Unfertilized eggs 

Fertilized eggs, fixed between 
30 sec and 20 min after 
insenlination 

62 0 

170 70 '~ 

Zusammen[assung. Eine  e l e k t r o n e n m i k r o s k o p i s c h e  Un-  
t e r s u c h u n g  der  Eioberf lXche yon  Ascidia nigra zeigte, 
dass  30 sec n a c h  B e s a m u n g  zahl re iche  Mikrovil l i  in den  
pe r iv i t e l l inen  R a u m  vor r agen .  Diese Villi w u r d e n  in un -  
b e s a m t e n  E ie rn  nie ge funde n .  
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An average of about 30 sections were examined of each egg. 
b Individual sections showed between 1 and 50 microvilli, usually in 
one cluster which never covered more than about ~/s of the egg's 
circumference, 
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West, 13crnmda, under an award front the 1.alor Foundation. 
Contribution No. 427 of the Bermuda Biological Station. 

A N e w  A s p e c t  o f  t h e  A n t i - S t r e s s  E f f e c t  o f  K i n e t i n  

C y t o k i n i n s  are  k n o w n  to  increase  p l a n t  r e s i s t ance  to  
d iverse  s t ress  cond i t i ons  s u c h  as h e a t  or  cold t r e a t m e n t  1,2, 
d e t a c h m e n t  of leaves  3, effect  of me t abo l i c  i nh ib i to r s  4, 
pa ras i t i c  a t t a c k  ~, sa l t  a n d  w a t e r  s t r ess  6, effect  of herb i -  
cides a n d  pes t i c idesL  The  wide s p e c t r u m  of t he  no rma l i z -  
ing effects  of c y t o k i n i n s  8 ha s  led LANG to r ega rd  t h e m  
as ve r i t ab le  ' a n t i - s t r e s s '  f ac to r s  a. In  an  e x t e n s i o n  of t h i s  
idea, e x p e r i m e n t s  were carr ied  o u t  to show t h a t  k ine t in  
is able  to  c o u n t e r a c t  me t abo l i c  c h a n g e s  a s soc i a t ed  w i th  
m e c h a n i c a l  d a m a g e  to  p l a n t  t i s sues .  

A cha rac t e r i s t i c  f e a t u r e  of me t abo l i c  a l t e r a t i o n s  wh ich  
follow m e c h a n i c a l  i n j u r y  to  leaf  t i s sue s  is a r ap id  increase  
in  r ibonuc lease  (RNase)  a c t i v i t y  l°,u.  T h e  ava i l ab le  
ev idence  i nd i ca t e s  t h a t  D N A - d e p e n d e n t  R N A  s y n t h e s i s  
is i nvo lved  in th i s  p rocess  u .  T h e  i n j u r y - i n d u c e d  increase  
in R N a s e  a c t i v i t y  was  chosen  as a mode l  s y s t e m  to t e s t  
the  e f fec t iveness  of k ine t in  in c o u n t e r a c t i n g  t he  bio- 
chemica l  a l t e r a t i o n s  evoked  by  m e c h a n i c a l  d a m a g e .  

S u b t l e  i n j u r y  a n d  c o n s e c u t i v e  increase  in R N a s e  
a c t i v i t y  c an  be i n d u ced  in t obacco  leaf t i s sues  by  gen t l e  
r u b b i n g  of t h e  leaf su r face  w i th  c a r b o r u n d u m  or by  rap id  
in f i l t r a t ion  of t h e  t i s sues  w i t h  dis t i l led w a t e r  l° ,u.  I n  b o t h  
cases  a rise in R N a s e  a c t i v i t y  se t s  in 1-2 h a f t e r  d a m a g i n g  
t he  t i ssues .  I n  t h e  p r e s e n t  e x p e r i m e n t s ,  t he  in f i l t r a t ion  
m e t h o d  was  used  to  i nduce  m e c h a n i c a l  d a m a g e  (stress).  

Discs  were p u n c h e d  f rom the  leaf t i s sues  of Nicotiana 
tabacum ' W h i t e  B u r l e y '  p l a n t s  a n d  r ap id ly  in f i l t r a t ed  

wi th  w a t e r  or k ine t in  so lu t i ons  of va r i ous  c o n c e n t r a t i o n s .  
T h e  excess  of w a t e r  was  e v a p o r a t e d  f rom the  in te rce l lu la r  
spaces  a n d  t he  discs  were i n c u b a t e d  on wet  f i l ter  p a p e r  
in Pe t r i  d ishes .  Af t e r  va r ious  i n c u b a t i o n  per iods,  t he  
R N a s e  a c t i v i t y  was  a s s a y e d  as  desc r ibed  earl ier  u .  

I t  m a y  be seen f rom the  "Fable t h a t  in t he  t i s sues  
exposed  to s t r ess  { inf i l t ra t ion of water )  the  R N a s e  
a c t i v i t y  m a r k e d l y  increased .  K i n e t i n - t r e a t m e n t  r e duc e d  
t he  rise in R N a s e  level. O t h e r  g r o w t h  r e gu l a to r s  inc lud ing  
gibberel l ic  acid or f i - indoleacet ic  acid p r o v e d  to be in-  
effect ive .  
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