
P. 8 HOH Exchange d u r i n g  ATP Cleavage. H y d r o l y t i c  c leavage  o f  ATP -1 

t o  form ADP and P i  must r e s u l t  i n  t he  i n c o r p o r a t i o n a f  a t  l e a s t  one oxygen 

atom i n t o  t h e  ADP o r  Pi; a l l  i n c o r p o r a t i o n  appears  t o  be i n  t h e  P i .  Data 

shown i n  F i g .  1 i n d i c a t e  t h a t  t h e r e  i s  a n  a p p r e c i a b l e ,  r e l a t i v e l y  c o n s t a n t  

i n c o r p o r a t i o n  of 180 from H1801-I i n t o  P i  i n  excess  of t h a t  expected f o r  ATP 

h y d r o l y s i s .  F igure  2 shows t h a t  t h i s  e x t r a  i n c o r p o r a t i o n  i s  l i n e a r  w i t h  

ATP h y d r o l y s i s  and shows no l a g  p e r i o d .  

It was p r e v i o u s l y  noted i n  Table I t h a t  Na+, a t  a c o n c e n t r a t i o n  opt imal  

f o r  (Na+,K+)-ATPase a c t i v i t y  and i n  t h e  absence of added ATP, s e v e r e l y  

i n h i b i t e d  the  medul la r  P i  2 HOH exchange. Table  V I  demonst ra tes  t h a t  t h e  

exchange i s  i n h i b i t e d  by Na-; and ouabain and t h a t  a n  e x t r a  i n c o r p o r a t i o n  of 

l80 occurs  d u r i n g  t h e  course  of ATP h y d r o l y s i s .  

r e p r e s e n t s  e i t h e r  a p p a r e n t  r e v e r s a l  of N a + i n h i b i t i o n  by ATP w i t h  r e s t o r a l  

of  t h e  medium exchange, o r  i t  r e p r e s e n t s  a new exchange which a r i s e s  s o l e l y  

d u r i n g  ATP c leavage .  

This e x t r a  i n c o r p o r a t i o n  

The e x t r a  exchange of  H 2 0  oxygen i n t o  phosphate  d u r i n g  ATP c leavage  

by myosin and actomyosin has  been p r e v i o u s l y  recognized t o  be of  two types- -  

t h a t  o c c u r r i n g  p r e f e r e n t i a l l y  w i t h  P i  formed from c leavage  of ATP, d e s i g n a t e d  

as " in te rmedia te  exchange, " and t h a t  o c c u r r i n g  w i t h  P i  of  t h e  r e a c t i o n  

medium, des igna ted  a s  ''medium exchange'' ( 4 ) .  R e s u l t s  from exper iments  

des igned  t o  a s s e s s  whether t h e  ATP-dependent exchange was medium o r  i n t e r -  

media te  exchange a r e  presented  i n  Table  V I .  Measurements were made of t h e  

comparat ive amount of exchange a s  determined by t h e  l o s s  of l80 from 180- 

l a b e l e d  Pi  and t h e  g a i n  of  180 i n t o  P i  from 180-labeled w a t e r .  Exchange 

o c c u r r i n g  w i t h  a phosphoryl group, w i t h  Pi of  t h e  medium,or w i t h  P i  r e l e a s e d  

from ATP would r e s u l t  i n  i n c o r p o r a t i o n  of 180 from water i n t o  p i .  I n  c o n t r a s t ,  


