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po~sibly because of steric hindrance.  HUGHES et al. a fotmd t h a t  exhaust ive  reaction 
~ i th  O-methyl isourea  led to the reaction of 54-57 ou t  of 64-68 amino groups, deter-  
mined by X:a~x Slyke ami,zo ni trogen analysis.  Par t ia l  reaction wi th  GDMP occurs 
with the N-terminal  amino groups of these proteins,  About  60 % of the N- terminal  
aspart ic acid of senml  albumin reacted,  while about  3o % of N-terminal  leucine of 
laetoglobulin appeared to react.  

More complete  details  and  fur tker  studies on this rcagent  will be reported later.  
I wish to express m y  thanks  to Dr. D.xvzD B. S.~t~TH for his helpful suggestions 

and adx'icc througizout the work. 
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The C- termina l  amino acid of carboxypeptidase-A 

Although it hlt~ been shown tha t  CPase-A consists  of a single polypepticte chain wi th  
N-terminaI asparagine" and a molecular  weight  of 34,ooo 3,4, no informat ion  has ye t  
been made concerning its C-terminal  re,:ddue. The C-terminal  amino acid of CPase-A 
has now been found to bc asparagine bo th  by  the  enzymic method ,  in which the 
11~_tive erystallitle CPase-A was al lowed to act  upon the dena tu red  enzyme,  and  by  
the ca ta ly t ic -hydraz inolys is  method.  

CPase-A used in this  exper iment  was a specimen crys ta l l ized from frozen bovine 
pancreas and  reerystal l ized (~xo t imes according to NEt'RATIt'S m e t h o d  6, but  in- 
clud,.':-~g one D F P  t r ea tmen t .  I t  was shown to be homogeneous  u l t racen t r i fuga l ly  and  
to yield aspar t ic  acid (o.,~ o. 9 runic'mole) and  serine (o.o5-o.1 mole/mole) in the  
N-terminal  de te rmina t ion  by  the D N P  method,  suppor t ing  the result ob ta ined  by  
THOMPS~JN 2. The amino acid composi t ion de te rmined  by the  DNP procedure ~ was 
almost  in agreement  with tha t  ob ta ined  by SMITH at al. ~. 

The CPase-A was d e n a t u r e d  by  incubat ing  at  room tempera tu re  ( 2 3 - - 2 5  °)  for 
2-.3 h wi th  o.2 o, aq. sodium dodecyl  sulfate (pH about  7} in the presence of 0.0 4 ,~I 
fi-phenyl propionate,  a s t rong compet i t ive  inhibi tor  of the  enzymeL After  dialysis  

Aid  wev ia t i . ,ms  : ( P a s e - A ,  c a r b [ ) x y l m l ) t i d a s e - A  { ANsoN '~ t )  ; (- ! M.ne- B, b a s i c  c a r b o x y p o p t i d a s e  ; 
] ) F I ' ,  d i z s o i ) r o p y l  f l u o r o p h o s p h a t e ;  t ) N I  *, d i n i t r o p h e n y ' .  
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o v e r n i g h t  in a r e f r i g e r a t o r  a g a i n s t  o .o5 3[  Veron~i  !mffcr ,  p H  7.5, t h e  so lu t ion  of 
t he  d e n a t u r e d  CPase -A (0. 4 %) wa.~ i n c u b a t e d  a t  25 ~ wi th  c rys t a l l ine  CPase-A in the  
p r e se nc e  of  o . i  ,1t NaCt  a n d  r e  -a 31 D F P  (.~ttl)stratc: e n z y m e  --  40 :  i ,  m o l a r  ra t io) .  
A l i q u o t s  r e m o v e d  f r o m  the  d iges t ion  m i x t u r e  a t  va r ious  t im e  i n t e rv a l s  wcrc  d i n i t m -  
p h e n y l a t e d  in aq.  N a H C O  a a t  40 ~ a n d  a n a l y z e d  for a m i n o  acids.  T h e  reiease of 
a s p a r a g i n e  r e a c h e d  I m o l e / m o l e  CPase -A  a f t e r  a b o u t  2-h i n c u b a t i o n ,  fo l lowed  b y  
t h e  r e l ease  of  va l ine  (0.85 mo le :mo le ) ,  t h r e o n i n c  (o.7), leucinc  (o.7) , g l u t a m i c  ac id  
{o.5) a n d  o the r s .  No  c h a n g e  was  f o u n d  in t h e  N-termilm,  l re: icluc of the  p ro te in  before  
a n d  a f t e r  t h e  d iges t ion .  W h e n  p e r f o r m i c  ac i t t -ox id izcd  CP;tse-A 8, h a r d l y  sol,tble in 
t h e  bu f f e r  so lu t ion ,  was  i n c u b a t e d  a t  25 ~ for  2o it w i th  CPa~,:-A (sub.~trate : e n z y m e  
50:  I) ,  a n  i n c o m p l e t e  re lease  of a s p a r a g i n e  ( a b o u t  o.4 tnot~,,molc), t h r e o n i n e ,  wti ine,  
10ucine a n d  o t h e r s  cou ld  be o b s e t v e d .  In c o n t r a s t ,  no a m i n o  acid  wa.~ l i b e r a t e d  b y  
t he  ac t ion  of D F P - t r e a t e d  CPase-Pl  (a f r ac t ion  c o n t a i n i n g  a -~trong C P a s e - B  a c t i v i t y  t*) 
u p o n  t h e  o x i d i z e d  CPase -A .  

C a t a l y t i c  h y d r a z i n o l y s i s  a t  6o  '>1° of c ry s t a l l i ne  CPa~e-A also r evea led  the  C- 
t e r m i n a l  a s p a r a g i n ¢  ( a b o u t  i mole. ;mole ~ i ts  di~DNP~B h_vdrazide a f t e r  24 h), b u t  
gave  no  a p p r e c i a b l e  a m o u n t  of  o t h e r  a m i n o  acids .  Th, ,  C - t e r m i n a l  a spa rag im:  wa~ 
successfully" d e t e r m i n e d  for  t he  first  t i m e  f rom the  h y d r a z i n o l y s a t e  of  p ro t e in  71, b y  
m o d i f y i n g  t he  e x t r a c t i o n  p r o c e d u r e  v-" fo l lowed b y  iden t i f i ca t iou  on LF.vY's tw¢~- 
d i m e n s i o n a l  p a p e r  c h r o m a t o g r a m  ~. 

All t he se  resu l t s  s h o w  t h a t  CPase -A has  a s p a r a g i n e  in i t s  C- te rmina l .  C o m b i n i n g  
t h e  res t t l t  o f  "FHO~tPsON wi th  ours ,  it  is c o n c l u d e d  t h a t  the  e n z y m e  is c o m p o s e d  of 
a s ingle p o l y p e p t i d c  cha in ,  Asp(NH., ) .  - - - -  ((; tn,  l .eu,  "lhr,  V a t j - A s p ( N H z ) .  I t  m a y  
f a r t h e r  be i n f e r r e d  tha:= t r y p s i a  is no t  r e spons ib l e  for  t h e  p resence  of the  C- t e rm in a l  
r e s idue  a f t e r  t he  a c t i v a t i o n  of  p r o c a r b o x y p e p t i d a s e - A ,  because  no  basic  a m i n o  acid  
t~ut a s p a r a g i n e  was  f o u n d  in t he  C- t e rminus .  Th is  f inding m u s t  be k e p t  in m i n d  in 
c o n s i d e r i n g  t he  c o u r s e  of t h e  r e ac t i on  process .  

A f t e r  c o m p l e t i o n  of th i s  m a n u s c r i p t ,  a p a p e r  b y  GRass.~t.~x.~ A . ~  RIt~t~VL ~a 
a p p e a r e d  s t a t i n g  t h e t  no C - t e r m i n u s  was  f o u n d  in CPase -A  b y  t h e  h y d r a z i n o l y s i s  
m e t h o d .  I t  in poss ib le  t h a t  these  a u t h o r s  m i g h t  h a v e  missed  asI )aragine  f l -hyd raz ide  
f r o m  the  C - t e r m i n u s  due  to  t he  a l d e h y d e  t r e a t m e n t  
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