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The pH-dependence of the deuterium exchange of insulin 
In  c(}ntinuati(*n of p r e v i o u s  e x l ) e r i n l c n t s  1,2,l t h e  r a t e  of t he  1-e~tctioll ~)1 deute l - i t ln l - ]o i lded  

p o r k  i n s u l i n  w i t h  l-t20 a t  o was  s t u d i e d  a t  d i f f e ren t  h y d r o g e n  ion c o n c e n t r a t i o n s .  The  m e t h o d  
a p p l i e d  is o u t l i n e d  in r e f e r ence  1 a n d  d e s c r i b e d  in d e t a i l  in referencesa,4,  s. The  res t l l t s  a re  seen  in 
Fig.  1 w e h r e  " i  ix t he  i m m b e r  of d e u t e r i u m  a t o m s  e x c h a n g e d  pe r  i n s u l i n  m o n o m e r  (Mw 5777). In 
t h e  e x p e r i m e n t s  a t  p i t  2.60 a n d  3.5 ° t h e  p r o t e i n  was  l o a d e d  w i t h  d e u t e r i u m  a t  t h e s e  p H  v a l u e s  
w h i l e  in t h a t  a t  p H  7-i t he  p r o t e i n  was  d e u t e r a t e d  a t  p l l  3, lyol/~hilized, d r i ed  (see ~,a,4), a l i a  d is  
so lved  in He( )  q N a l t O  to  b r i n g  p t t  to  7-i .  T h e  p roce s s  of d i s s o l u t i o n  t o o k  a b o u t  2 m i n u t e s ,  l :or  
t he  s a k e  of c o m p a r i s o n  t he  v a h l e s  e x p e r i m e n t a l l y  f (mnd f(w t h e  n u m l ) e r  of d e u t e r i u m  a t o m s  
e x c h a n g e d  (*l) w e r e  c o r r e c t e d  by m e a n s  ()f t he  fo r lnu la  

*: i = *~ i 

w h e r e  i is t h e  ne t  c h a r g e  r e c k o n e d  w i t h  s ign  of t he  m o n o m e r  <luring t he  l o a d i n g  w i t h  d e u t e r -  
i um.  The  j u s t i f i c a t i o n  of t h i s  c o r r e c t i o n  is f o u n d  ill t h e  f ac t  t h a t  t he  h y d r o g e n  a t o m s  i n v o l v e d  in t h e  
i o n i z a t i o n  p roce s s  m u s t  be i n s t a n t a n e o u s l y  
e x c h a n g e a b l e  6. I t  wi l l  i m l n e d i a t e l y  be c l ea r  9C - - - - -  
t l m t ,  i n d e p e n d e n t  of p H ,  t h e  v a l u e s  of /t i 
w i l l  a l l  a p p r o a c h  85 v a l i d  for  i soe lec t r i e  ni 
i n su l in ,  t h e  v a l u e  80 p r e v i o u s l y  g i v e n  for 
i n s u l i n  w i t h  ne t  c h a r g e  t 4 b e i n g  used  as  8C 
a b a s i s  (see 1,~). As a p p e a r s  f rom Fig.  t t h e  
r a t e  of t h e  e x c h a n g e  r e a c t i o n  is s t r o n g l y  
d e p e n d e n t  u p o n  t he  h y d r o g e n  ion concen -  
t r a t i o n  a n d  fa l l s  w i t h  d e c r e a s i n g  p H .  A t  76 
pt{  7.1 t h e  e x c h a n g e  is c o m p l e t e  a f t e r  3 
hours .  T h e  c u r v e s  a re  g e n e r a l l y  of t h e  
S~lllle t y p e  as  t h o s e  fouud  for r i b o n u c l e a s e  ~ 
and  con f i rm  the  o b s e r v a t i o n s  m a d e  b y  g6 
I.ENORMANT AND ]~LOIJT 7 ill their study of 
~ther proteins (b(~vine serum albumin and 
~wdbumin). Since preliminary experi- 
ments ()11 /~- lac tog lobul in  h a v e  s h o w n  the  
s a m e  p H  d e p e n d e n c e  of t h e  e x c h a n g e  of 50 

t h i s  p r o t e i n  i t  w o u l d  a p p e a r  t h a t  t h e  p h e -  
n()men(m is f a i r ly  genera l .  Ou r  e x p e r i m  cu t s  
(Elnnot  a t  p r e s e n t  s e rve  as a bas i s  h)r 
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q u a n t i t a t i v e  c a l c u l a t i o n s  of t he  r e l a t i o n s h i p  b e t w e e n  p H  a n d  r a t e  of e x c h a n g e .  Ref ined  t e c h n i q u e  
a n d  a d d i t i o n a l  e x p e r i m e n t a l  m a t e r i a l  a re  r e q u i r e d  to  so lve  t h i s  p rob l en l .  T h e y  show,  h o w e v e r  
t h a t  t he  e x c h a n g e  m e c h a n i s m  ix m o r e  c o m p l i c a t e d  t h a n  t e n t a t i v e l y  a s s u m e d  in a r e c e n t  a r t i c l e  2, 
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