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Recen t  s tud ies  of the  t e rmina l  g roups  of t r yps inogen  and  D F P - t r y p s i n l ,  2 have  led to the  
sugges t ion  t h a t  du r ing  au t oca t a l y t i c  ac t iva t ion  of the  zymogen  one or more  pep t ides  are spli t  off. 
Th i s  sugges t ion  was based  on t he  resu l t  t h a t  the  N- t e rmina l  g roups  of t r yps inogen  and  D F P - t r y p s i n  
were different ,  whereas  no C- te rmina l  g roups  react ive  toward  ca rboxypep t i da se  could be de tec ted  
when  these  p ro te ins  were in the  na t ive  form. More recen t  s tudies  have  shown,  however ,  t h a t  af ter  
d e n a t u r a t i o n  by  acid 1, D F P - t r y p s i n  yields o. 3 equ iva len t s  of lysine,  and  t ryps inogen  o,o 5 equ iva len t s ,  
in add i t ion  to lesser a m o u n t s  of o ther  ami no  acids  1 which  were ident ical  for bo th  pro te in  subs t r a t e s .  
The  ac t ion  of c a r b o x y p e p t i d a s e  t h u s  sugges t s  t h a t  the  ca rboxyl  end  of the  po lypept ide  cha in  m a y  
no t  change  du r ing  ac t iva t ion  of t r yps inogen  and  t h a t  the  loss of a N- t e rmina l  pep t ide  gives rise 
to a t r yps in  molecule  more  suscept ib le  to acid dena tu ra t i on .  

We  have  succeeded  in iden t i fy ing  the  single pep t ide  formed dur ing  the  ac t iva t ion  process,  as 
follows: In  a typ ica l  expe r imen t ,  12o m g  of twice crysta l l ized t ryps inogen  a was dissolved a t  o ° in 
9 ml  of o.I M bora te  buffer,  p H  8.o, con ta in ing  o.o 5 M CaC12, and  ac t i va t ed  by  the  add i t ion  of 
o. 7 m g  of t ryps in .  Al iquots  were r emoved  a t  in te rva l s  up to 8 hour s  and  a n y  free a m i n o  acids  or 
pep t ides  were adso rbed  on Dowex  5 ° resin (H+ form, 4 or 12 % cross-linked).  The  reac t ion  p r o d u c t s  
were e lu ted  f rom the  resin and  sub jec ted  to pape r  c h r o m a t o g r a p h y  (butanol -ace t ic  ac id-water  4 and  
nle thanol-water-pyr id ineS) .  Control  e x p e r i m e n t s  d e m o n s t r a t e d  t h a t  unde r  these  condi t ions  adsorp t ion  
on the  resin was q u a n t i t a t i v e .  S imul taneous ly ,  t he  ra te  of ac t iva t ion  was  followed by  t he  es terase  
m e t h o d  us ing  benzoyl-L-arginine  e thy l  es ter  as subs t r a t e  6. The  zero t ime  control  showed t he  comple te  
absence  of n inhydr in -pos i t i ve  p roduc t s .  Af te r  5 % ac t iva t ion ,  a single spo t  was  ob ta ined  h a v i n g  an  
R F va lue  of o . io  (butanol -ace t ic  acid-water) ,  t he  i n t ens i t y  of th i s  spo t  increas ing  in p ropor t ion  to 
the  e x t e n t  of t ryp t i c  ac t iva t ion .  E lu t ion  of the  spot ,  followed by  hydro lys i s  in a sealed t ube  in 6 N 
HC1 a t  i io ° for 24 and  48 hour s  ind ica ted  the  presence  of lysine,  va l ine  and  aspar t ic  acid in mole 
ra t ios  of 1 : 1 : 5  or 6, and  t races  of g lu t amic  acid and  alanine.  The  C- te rmina l  pos i t ion  of lysine in 
t he  pep t ide  is sugges ted  by  the  specif ici ty r e q u i r e m e n t s  of t ryps in ,  and  the  N- t e rmina l  pos i t ion  of 
va l ine  by  the  repor t  t h a t  th is  a m i n o  acid occupies  a like pos i t ion  in t ryps inogen ,  in con t r a s t  to 
isoleucine for D F P - t r y p s i n  2. Hence ,  t he  t e n t a t i v e  s t r uc tu r e  of val - (asp)  5 or ~-lys, w i th  a m i n i m u m  
molecula r  weight  of a b o u t  IOOO, m a y  be ass igned  to th i s  pept ide .  The  acidic proper t ies  of t he  pep t ide  
are  in accord wi th  t he  re la t ive  pos i t ions  of the  isoionic po in t s  of t r yps inogen  and  t ryps in ,  i.e., 9-3 
and  io . i ,  respect ive ly  ~. Control  e x p e r i m e n t s  t e s t ing  the  au to lys i s  of 1% t ryps in  unde r  the  s ame  
e x p e r i m e n t a l  condi t ions  revealed t he  presence  of a fa in t  spo t  wi th  an R F va lue  equal  to o.47 (butanol -  
acetic acid-water)  which,  however ,  failed to increase  in i n t ens i t y  wi th  the  age of the  solut ion.  
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