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t h en  s u b m i t t e d  to paper  c h r o m a t o g r a p h y  us ing  xylol  as t he  developing  so lven t  on W h a t m a n  
No. 1 paper  t r ea ted  wi th  fo rmamide -ace tone  (1:3 by  volume)  s. The  spo t s  were marked  t h rough  
t he  u l t rav io le t  absorp t ion  wi th  t he  aid of f luorescence screen. Valine which has  been shown  to 
be N- te rmina l  amino  acid of t ryps inogen  bo t h  by  dini t rof luorobenzene m e t h o d  2 and  E d m a n ' s  

m e t h o d  9 was de tec ted  t h r o u g h o u t  t he  whole s tage  of 
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Fig. I. Re la t ionsh ip  be tween t rypt ic  
ac t iv i ty  and  N- te rmina l  isoleucine. 

to o ther  a m i n o  acids n .  

t he  ac t iva t ion  wi th  pract ica l ly  c o n s t a n t  s t rength .  Iso- 
leucine which has  been shown  to be  N- t e rmina l  amino  
acid of diisopropylphosphofluoridate-treated t ryps in  
(DIP- t ryps in)  2 and  of t ryps in  formed by  au toac t iva t ion  9 
was  de tec ted  wi th  increas ing s t r eng th  a c c o m p a n y i n g  
t he  appearance  of t ryp t ic  ac t iv i ty .  Other  spo t s  localized. 
a t  t he  original po in t s  or  of low R F values  were considered 
to be of minor  in te res t  in this  connect ion.  The  spots  cor- 
responding  to ra t ine  and  isoleucine were cu t  off and  
the  p h e n y l t h i o h y d a n t o i n  der iva t ives  were e luted by  i ml  
of 95 % e thanol  for one hour  a t  room tempera tu re .  The  
eluAtes were m e a s u r e d  on u l t ravio le t  absorp t ion  a t  
27o mp.  The  a m o u n t s  of isoleucine were calcula ted 
aga ins t  those  of val ine a t  each run.  The  ag reemen t  
be tween t he  percen tages  of the  ac t iva t ion  and  those  of 
isoleucine referred to val ine is shown  in Fig. i .  The  
elution techniques  have  been worked ou t  a t  Mast for 
valine, isoleucine and a lanine  1° and  are being applied 

J u d g i n g  f rom these  expe r imen ta l  resul ts ,  i t  is likely t h a t  en te rok inase  acts  as a pept idase-  
sp l i t t ing  va ly lpep t ide  s f rom t ryps inogen .  The  detai ls  will be publ i shed  in A eta Chem. Scand. in 1956. 
T h i s  work  was  m a d e  possible t h r o u g h  a research  g r a n t  to Professor  ERIX JORPES f rom t h e  
Swedish  S ta te  Medical  Research  Counc i l .  The  a u t h o r ' s  t h a n k s  are also due to Dr. PEHE EDMAN 
for his  help dur ing  the  pe r fo rmance  of the  work. 
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Mitochondrial oxidative phosphorylation in a magnesium-free medium 

The assumption, that magnesium is a cofactor in the reactions involved in oxidative phosphory- 
lationi01, s, is based on the fact that maximum P/O values for mitochondrial preparations could 
be obtained only in media containing added Mg ++. An assembly of respiratory enzymes, capable 
of oxidative phosphorylation without added Mg ++, has recently been obtained by LEHNINGER'S 
group 4. Its endogenous magnesium content is unknown. 

With intact rat liver mitochondria, using the rapid platinum electrode technique for simul- 
taneous measurement of respiratory and phosphorylative effects s, we have obtained respiratory 
control and maximum P/O values for the oxidation of fl-hydroxybutyrate or succinate in a 
medium containing neither magnesium ions nor other divalent cations. The mitochondria were 
prepared as in ref. 5 Table I shows P/O values for fi-hydroxybutyrate oxidation in a magnesium- 
containing (I) and a magnesium-free (If) medium. 
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T A B L E  I 

V/O VALUES FOR THE OXIDATION OF 
fl-HYDROXYBUTYRATE 

Experiment Medium P / O 

* i6 m M  p h o s p h a t e  buffer, 12 m M  sod ium 
I I* 2.8 fluoride, 6 m M  m a g n e s i u m  chloride and  84 m M  

I I * * 2.9 po t a s s i um chloride. 
2 I 2.8 ** 16 m M  p h o s p h a t e  buffer, 12 m M  sod ium 

II 2.8 fluoride and  93 m M  po ta s s ium chloride. The  p H  of 
I and  If was 7.2. 

An uncoup l ing  even t  of a idnd no t  p r e v i o u s l y  repor ted  occurs  some  m i n u t e s  af ter  i ncuba t ion  
i n - m e d i u m  II  a t  r oom t e m p e r a t u r e  wi th  f l - hyd roxybu t y r a t e  as subs t ra te .  Uncoupl ing  is here  
defined as loss of resp i ra tory  control.  T he  even t  is man i fe s t ed  by  a t empora ry ,  two-  to fourfold 
increase of t he  respi ra t ion  rate.  Dur i ng  th i s  in te rva l  the  abi l i ty  of adenosine  d iphospha t e  and  
2 ,4-dini t rophenol  to s t imu l a t e  t he  resp i ra t ion  disappears .  The  uncoup l ing  even t  can  be corre la ted  
wi th  a rapid  fall in optical  dens i ty  a t  51o m # ,  due  to swelling and  s t ruc tu ra l  d i so rgan iza t ion  
of t he  m i t o c h o n d r i # .  The  controls  in m e d i u m  I had  a c o n s t a n t  respira t ion ra te  and  optical  d e n s i t y  
a t  51o m/~. As the  fall occurs  s o m e w h a t  before t he  uncoup l ing  even t  (see Fig. i) one can  p o s t u l a t e  
t h a t  the  morphologica l  change  causes  the  resp i ra to ry  s t i m u l a t i o n  and  not  vice versa. W i t h  succ ina t e  
t he  changes  appear  la ter  and  adenosine  p h o s p h a t e s  h a v e  a s tabi l izing effect: the  changes  occur  
a f te r  a period several  t imes  longer and  are more  gradual .  Thus ,  especially for succ ina te  ox ida t ion ,  
in a m a g n e s i u m - f r e e  m e d i u m  con ta in ing  an  adenosine p h o s p h a t e  the  s tabi l i ty  should  be g r ea t  
e n o u g h  to  p e r m i t  m a x i m u m  P/O va lues  even wi th  the  W a r b u r g  technique .  This  was indeed  
recen t ly  observed by  ERNSTER AND L6WL 

Our  resul ts  show t h a t  the  lack of Mg ++ in the  m e d i u m  causes  a grea t  and  significant  m o r p h o -  
logical change  in the  par t ic les  and  indicate  t h a t  a role of m a g n e s i u m  in oxida t ive  phospho ry l a t i on  
of isolated mi tochond r i a  is to m a i n t a i n  the  proper  mi tochondr ia l  s t ruc ture .  The  ques t ion  w h e t h e r  
m a g n e s i u m  also t akes  pa r t  in the  ac tua l  ox ida t ive  phosphory la t ion  react ions  r ema ins  open.  

Fig. I. Change  of respira-  1.100" 
t ion  ra te  and  optical  dens i ty  
a t  51o m/~ wi th  t ime  for '1.000 .6 
mi tochonda r i  su spended  in ~" 
m e d i u m  II.  Zero t ime :  addi-  O .900  ..5 
t ion of io  m M  (final concen- 
t ra t ion)  of f l -hydroxybu ty -  ~ .800. ..4 ~=- 
ra te  30 seconds  af ter  the  ~ o 
mi tochond r i a  were added.  ~ .700. '.3 o 
T e m p e r a t u r e :  25 ° C. In  the  
m e a s u r e m e n t  of t he  respira-  ¢~ 
*don ra te  t he  mi tochondr i a  ~ . 600  '.2 
were twice as c o n c e n t r a t e d . ~  ' ~  
as in t he  m e a s u r e m e n t  of the  o .500'  .I ~- 
opt ical  dens i ty .  • = optical  .400 0 
d e n s i t y , -  = resp i ra t ion  0 i 2 3 4 5 6 7 8 9 I0 

rate .  Time (minutes) 
M a n y  t h a n k s  are due  to Dr. BRITTON CHANCE for his  suppor t  and s t imu la t i ng  advice.  
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