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ADP f o r  t h e  Pi  2 HOH exchange of  m i t o c h o n d r i a l  o x i d a t i v e  phosphoryla t ion  

h a s  been e s t a b l i s h e d  by Jones and Boyer ( 4 1 ) .  The pronounced s t i m u l a t i o n  

of t h e  P i  $ HOH exchange d u r i n g  n e t  photophosphorylat ion by adenine  n u c l e o t i d e s ,  

a s  noted by Shavi t  e t  a l .  ( 2 0 ) ,  h a s  been i n t e r p r e t e d  t o  i n d i c a t e  t h a t  such  a 

requirement  e x i s t s .  I n  a d d i t i o n ,  a n u c l e o t i d e  requirement  f o r  t h e  medium 

P i  $ HOH of myosin, n a t u r a l  and r e c o n s t i t u t e d  actomyosin and heavy meromyosin 

h a s  been r e p o r t e d  by s e v e r a l  workers  (5 ,30) .  

R e s u l t s  of t h e  measurement of  e f f e c t s  of  added ADP on t h e  P i  $ HOH 

exchange c a t a l y z e d  by a (Na+,K+)-ATPase p r e p a r a t i o n ,  which has  been 

p r e v i o u s l y  d e p l e t e d  by endogenous n u c l e o t i d e s  by a n  ion-exchange procedure,  

a r e  g i v e n  i n  Table  I V .  The expected d e c r e a s e  i n  t h e  e x t e n t  of  exchange due 

t o  Mg2+ c h e l a t i o n  by ADP i s  a l s o  inc luded .  The d a t a  show t h a t  added ADP 

does n o t  a c t i v a t e  t h e  exchange and t h a t  t h e r e  i s  1-10 a p p a r e n t  requirement  

of ADP f o r  t h e  exchange. S l i g h t  i n h i b i t i o n  by 5 rrJ4 ADP was noted w i t h  t h e  

n a t i v e  p r e p a r a t i o n  whereas p r i o r  t r e a t m e n t  w i t h  t h e  ion-exchange r e s i n  

a p p a r e n t l y  s e n s i t i z e d  t h e  enzyme t o  ADP thereby producj-ng 50% i n h i b i t i o n  of 

exchange. This  may be i n t e r p r e t e d  a s  i n d i c a t i n g  t h a t  ion-exchange t rea tment  

removed a n o n - i n h i b i t o r y ,  f irmly-bound anion at the ADP s i t e  t h u s  a l lowing  

ADP e n t r y ,  b inding  and i n h i b i t i o n .  

-- Lack of pi 2 ATP -- and ATP $ HOH Exchanp,eg. The d a t a  i n  Table  V show 

t h e  r e l a t i v e  r a t e s  o f  t h e  P i  i! ATP and t h e  ATP $ H3H exchanges o c c u r r i n g  

d u r i n g  ATP h y d r o l y s i s  compared t o  t h e  r a t e  of t h e  P i  2 HOH i n  t h e  absence 

of  added ATP. 

under  t h e  c o n d j t i o n s  employed f o r  ATP c leavage ,  i n  agreement w i t h  prev ious  

r e p o r t s  (42,43) .  I n  a d d i t i o n ,  t h e  enzyme does n o t  c a t a l y z e  a n  ATP it HOH 

exchange. The enzyme w i l l ,  however, c a t a l y z e  a n  ADP 2 ATP exchange ( 2 , 3 , 4 3 ) .  

The (Na+,K+)-ATPase does n o t  c a t a l y z e  a P i  2 ATP exchange 


