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The effects  of many n e u r o t r a n s m i t t e r s  and  hormones a r e  m e d i a t e d  by t h e  breakdown 
of p h o s p h a t i d y l i n o s i t o l  ( B e r r i d g e  1 9 8 4 ) .  The p r o d u c t s  of t h i s  h y d r o l y s i s ,  
inos i t2 ;  1 , 4 , 5 - t r i p h o s p h a t e  and  d i a c y l g l y c e r o l  are  second  messenge r s  r e s p e c t i v e l y  
fo r  Ca m o b i l i s a t i o n  from i n t e r n a l  s t o r e s  and  p r o t e i n  k i n a s e  C a c t i v a t i o n .  
T h i s  p r o t e i n  k i n a s e  is  p h o s p h o l i p i d  dependen t  and  i ts  a c t i v i t y  i s  enhanced on  
b i n d i n g  d i a c y l g l y c e r o l .  The a d m i n i s t r a t i o n  o f  p h o r b o l - e s t e r s  i n d u c e s  a number of 
b i o l o g i c a l  effects (Wi l l i amson  e t  a1 1981 ;  Edwards e t  a1 1 9 8 3 a , b  1 9 8 5 ) .  TPA 
which h a s  a b road  r a n g e  of a c t i v i t i e s  h a s  been shown t o  s u b s t i t u t e  f o r  d i a c y l -  
g l y c e r o l  i n  p r o t e i n  k i n a s e  C a c t i v a t i o n  ( A i t k e n  1 9 8 5 ) .  We h a v e  s t u d i e d  t h e  
effects of a r a n g e  of  s t r u c t u r a l l y  r e l a t e d  p h o r b o l s  o f  v a r y i n g  b i o l o g i c a l  
a c t i o n s  fo r  t h e i r  effects  on  p r o t e i n  k i n a s e  C a c t i v a t i o n  ( T a b l e  1). 
T a b l e  1. A b i l i t y  o f  p h o r b o l - e s t e r s  t o  s t i m u l a t e  p r o t e i n  k i n a s e  C 

Compound Pro- PGE s t i m u -  P la te le t  Lymphocyte Tumour P r o t e i n  
a g g r e g a t i o n  m i t o g e n e s i s  Promotion k i n a s e  C 2 i n f l ammato ry  l a t i o n  

s t i m u l a t i o n  

TPA +++ +++ +++ +++ +++ +++ 
12-DPPA ++ +++ +++ +++ ++ ++ 
12-DPPAA + ++ - + - ++ 
P r o s  t ra t i n  + n /a + n / a  + + 
a-SAP + 
Phorbol  - - - - - - 
n /a  = i n f o r m a t i o n  n o t  a v a i l a b l e .  TPA, tetradecanoylphorbolacetate; 12-DPPA1 
12-deoxyphorbolphenylacetate;  12-DPPAA1 12-deoxyphorbolphenylacetate ace ta t e ;  
P r o s t r a t i n ,  1 2 - d e o x y p h o r b o l a c e t a t e ;  a-SAP, 4-deoxy-4~-phorbol-2-methyl-amino- 
b e n z o a t e  
P r o t e i n  k i n a s e  C was a s s a y e d  ( P a r k e r  e t  a l )  a t  3OoC u s i n g  h i s t o n e  111-S as sub- 
s t ra te .  1 .5  mM C a C 1 2 ,  1 .25  
m g / m l  h i s t o n e ,  L Y  P]ATP, 0.03 m g / m l  p h o s p h a t i d y l s e r i n e  a n d  p h o r b o l - e s t e r  (60 pM 
t o  500 m M ) ,  The  r e a c t i o n  was t e r m i n a t e d  w i t h  
10% t r i c h l o r a c e t i c  a c i d .  
Although k i n a s e  C is b e l i e v e d  t o  be  t h e  p h o r b o l - e s t e r  r e c e p t o r  s i t e ,  t h i s  i s  t h e  
first r e p o r t  c o n c e r n i n g  t h e  c o r r e l a t i o n  of a c t i v a t i o n  of t h i s  k i n a s e  w i t h  a v a r -  
i e t y  o f  b i o l o g i c a l  effects. 
k i n a s e  C correlates  w e l l  w i t h  b i o l o g i c a l  a c t i v i t y  o f  p h o r b o l s .  
Promoting es ters  (TPA, 12-DPPA, P r o s t r a t i n )  and  non-promoting esters (a-SAP, 12- 
D P P A A )  s t i m u l a t e d  p r o t e i n  k i n a s e  C .  
turnour-promotion i s  t h e  r e s u l t  o f  more t h a n  o n e  b i o c h e m i c a l  e v e n t ,  or p o s s i b l y  i n  
i n t a c t  c e l l s  d i f f e r e n c e s  i n  l i p o p h i l i c i t y  p r e v e n t  u p t a k e  o f  non-promoting com- 
pounds t o  t h e i r  s i t e  of a c t i o n .  
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To a t o  1 volume of 40u l  c o n t a i n i n g  1 2 . 5  mM MgCl 53 2 '  

5 ~ 1  of enzyme s o l u t i o n  was added .  

I n  g e n e r a l  w e  h a v e  found t h a t  a c t i v a t i o n  o f  p r o t e i n  
However b o t h  

I t  i s  p o s s i b l e  t h a t  p h o r b o l - e s t e r  i nduced  


