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con ta in ing  a m o u n t s  of phosphory l  choline and  g lycerophosphory l  choline s imilar  to those  in the  
so lu t ions  to be a s s a y e d ,  and  appropr ia t e  b l anks  and  controls,  t he  t echn ique  out l ined  above offers 
a m e a n s  o f  e s t ima t ing ,  chemical ly ,  a m o u n t s  of choline be tween  0.o5-o. 5/~mole which  could be 
appl ied to  t h e  s t u d y  of t he  enzymi c  b reakdown  of chol ine-conta in ing  p h o s p h o I p i d s  by  t issue 
p repa ra t ions .  

The  au tho r  is gra tefu l  to Professor  R.  H.  S. THOMPSON, in whose  labora tory  th is  work  was  carried 
out ,  for his  in te res t  and  he lpfu l  advice,  to Professor  G. PAYLING WRIGHT for the  spec imen  of 
h u m a n  bra in  sph ingomye l in ,  and  to Professor  C. S. MCARTHUR of the  Univers i ty  of Sa ska t chewan  
for t h e  gif t  of pure  g lyce rophosphory l  choline. D i m e t h y l a m i n o e t h y l  ace ta te  was prepared  by  
Dr. K.  P. STRICKLAND in th i s  l abora tory .  T h a n k s  are also due to the  Medical Research  Council  
for a g r a n t  t owards  the  expenses  of th i s  work. 
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Preliminary Notes 

The action of enterokinase on trypsinogen 

Tryps inogen  is ac t i va t ed  to t ryps in  ei ther  by  t ryps in  itself or by  en te rok inase  z. In  the  former  case, 
a pept ide  is s p i t  off f rom the  ami no -end  of t ryps inogen ,  t he  a m o u n t  of pept ide  spli t  off being 
propor t ional  to t he  t ryp t i c  ac t iv i ty  developed as sugges ted  by  ROVERY, FABRE AND DESNUELLE 2 
and  recent ly  conf i rmed by  DAVIE AND NEURATH s. However ,  no s tudies  have  been m a d e  of the  
chemica l  changes  t ak ing  place du r ing  t he  ac t iva t ion  by  en te rok inase  which  seems  to be h igh ly  
specific for t ryps inogen .  

I n  th i s  commun ica t i on ,  it  is shown  t h a t  isoleucine is the  N- t e rmina l  amino  acid of t r yps in  
developed f rom t ryps inogen  b y  en te rok inase  ac t iva t ion .  

T ryps inogen  was  p repared  f rom beef panc reas  according to t he  m e t h o d  of NORTHROP AND 
KUNXT# t h r o u g h  crys ta l l iza t ion  a n d  fu r the r  pur i f icat ion by  t r ichloracet ic  acid. En t e rok ina se  of 
a h igh  degree of p u r i t y w a s  p repared  f rom swine duodena l  fluid con ten t s  according to the  a u t h o r ' s  
methodS,  6. 

The  ac t iva t ion  was carr ied ou t  a t  o ° C and  p H  5.6 us ing  o. i  M t r i e t h y l a m m o n i u m  ace ta te  
buffer,  5 m g  of t ryps inogen  and  0.8 m g  of en te rok inase  con ta in ing  zooo un i t s  per  m g  be ing  dis- 
solved in 12.5 ml  of the  ac t iva t ion  mix tu re .  U n d e r  these  condit ions,  5 0 %  ac t iva t ion  could be 
ob ta ined  wi th in  8 minu tes .  T he  reac t ion  was  essent ia l ly  of first order  k inet ics  t h r o u g h o u t  t he  
whole ac t iva t ion  w i t h o u t  a n y  appreciable  s igns of au t oac t i va t i on  or au tod iges t ion  due  to  t ryps in .  
The  ac t iva t ion  was  s topped  by  t he  addi t ion  of l.O ml  of I N HCI and  a l iquots  were t a k e n  for t he  
m e a s u r e m e n t  of t ryp t i c  ac t iv i ty  {hemoglobin me thod)  and  the  res t  was  s u b m i t t e d  to t he  de te rmi -  
na t ion  on N- t e rmina l  a m i n o  acids. EDMAN'S m e t h o d  7 was  used  for th i s  purpose .  Thus ,  an  equal  
vo lume  of pyr id ine  con ta in ing  pheny l i so t h i ocyana t e  in a concen t r a t ion  of 5o/~l per  ml  was  added  
to  t he  ac t iva t ion  m i x t u r e  a n d  t he  p H  was  ad j u s t ed  to  9.o b y  t he  add i t ion  of a few drops  of t r ie thyl -  
amine .  T h e  ac t iv i t ies  of e n t e r o k i n a ~  and  of t r yps i n  were a l mos t  i n s t a n t a n e o u s l y  blocked du r ing  
th i s  t r e a t m e n t .  Af te r  t h e  comple t ion  of t he  coupling,  t he  m i x t u r e  was washed  by  benzene  and  
the  a q u e o u s  solut ion was  t h e n  lyophilized. 

The  dr ied  ma te r i a l  was  hyd ro lyzed  by  i N HCI a t  I o o ° C  for one hou r  a n d  t he  pheny l -  
~h iohydan to in  der iva t ives  of ami no  acids  were ex t r ac t ed  by  e thy l  acetate .  The  a l iquots  were 
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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. 


