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SUMMARY- The s u b s t r a t a  s p e c i f i c i t y  o f  an enzyme t h a t  removes  some N - t e r m i n a l  
b l o c k e d  amino a c i d s  f rom b l o c k e d  p e p t i d e s  has  b e e n  f u r t h e r  e x p l o r e d  w i t h  
s e v e r a l  n a t u r a l l y - o c c u r r i n g  p e p t i d e s .  C h l o r i d e  ion  i s  an e f f e c t i v e  m o d u l a t o r  
o f  enzyme a c t i v i t y .  A l t h o u g h  t h e  r e l a t i v e  e f f i c i e n c y  o f  t h e  enzyme v a r i e s  
c o n s i d e r a b l y  w i t h  d i f f e r e n t  p e p t i d e  s u b s t r a t e s ,  i n  e a c h  c a s e  t h e r e  was 
s i g n i f i c a n t  a l t h o u g h  l e s s  t h a n  q u a n t i t a t i v e  r e l e a s e  o f  t h e  N - t e r m i n a l  b l o c k e d  
amino a c i d .  The p o s s i b l e  a p p l i c a t i o n  o f  t h i s  enzyme to  s t r u c t u r a l  s t u d i e s  on 
p o l y p e p t i d e s  i s  e v a l u a t e d .  ® 1986 Academic Press, Inc. 

In  a p r e v i o u s  c o m m u n i c a t i o n  (1) we d e s c r i b e d  t h e  p r e p a r a t i o n  and some o f  

t h e  p r o p e r t i e s  o f  an enzyme,  a c y l p e p t i d e  h y d r o l a s e ,  f rom ma t u re  human r e d  

c e l l s .  T h i s  enzyme c a t a l y z e s  t he  removal  o f  an a c y l  amino a c i d  r e s i d u e  f rom 

an a c y l a t e d  p e p t i d e  s u b s t r a t e  as d e s c r i b e d  in  t he  f o l l o w i n g  e q u a t i o n :  

a c y l  - aa I - aa 2 . . .  aa n ~ a c y l  aa I + aa 2 . . .  aa n 

T h i s  enzyme p r e p a r a t i o n  b e h a v e s  as one band  upon g e l  e l e c t r o p h o r e s i s  

u n d e r  n o n - d e n a t u r i n g  c o n d i t i o n s  ( 1 ) .  I t s  s u b s t r a t a  s p e c i f i c i t y  i s  q u i t e  

b r o a d .  Hence ,  a c e t y l a t e d  N - t e r m i n a l  amino a c i d  r e s i d u e s  c o m p r i s i n g  - a l a n i n e ,  

- g l u t a m a t e ,  - s c r i n e ,  - p h e n y l a l a n i n e ,  o r  - g l y c i n e  a r e  c l e a v e d  f rom a c y l a t e d  

peptide substrates with varying efficiency. Formyl methionine and carbamyl 

glycine are also removed from 5~-terminal blocked peptides. Moreover, we find 

that the pH optima for some of these snbstrates differs. Thus, snbstrates 

with blocked acidic N-terminal residues have pH optima in the range of 6 but 

b l o c k e d  amino a c i d  r e s i d u e s  w i t h  u n c h a r g e d  r e s i d u e s  have pH o p t i ma  in  t h e  

r a n g e  o f  7 - 8 .  In  a d d i t i o n ,  s m a l l  (C4-C6) f a t t y  a c y l  e s t e r s  a r e  a l s o  

s u b s t r a t e s  f o r  t h e  enzyme.  

The a b b r e v i a t i o n s  u s e d  a r e :  Ac, a c e t y l :  f ,  f o r m y l :  MSH, m e l a n o c y t e  
s t i m u l a t i n g  hormone:  ACTH, a d r e n o c o r t i c o t r o p i c  hormone .  
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The p r e s e n c e  o f  t h i s  enzyme was f i r s t  r e p o r t e d  by  N a r i t a  and h i s  

colleagues (2) and subsequently by several other investigators (3-6). In the 

studies described below we demonstrate that on small peptide substrates the 

enzyme p r e p a r a t i o n  i s  f r e e  o f  a c y l a s e ,  c a r b o x y p e p t i d a s e ,  o r  e n d o p e p t i d a s e  

a c t i v i t i e s ,  and t h a t  on a p o l y p e p t i d e  t h e  amount o f  e n d o p e p t l d a s e  a c t i v i t y  i s  

m a r g i n a l .  T h e r e f o r e ,  i t  seemed f e a s i b l e  t o  t e s t  some l a r g e r  p e p t i d c s  as 

p o s s i b l e  s u b s t r a t e s  f o r  t h i s  enzyme and t h e s e  r e s u l t s  a r e  r e p o r t e d  h e r e i n .  

METHODS AND MATERIALS 

The p r e p a r a t i o n  o f  a c y l  p e p t i d e  h y d r o l a s e  was d e s c r i b e d  p r e v i o u s l y  ( 1 ) .  
Fo r  some e x p e r i m e n t s  a f u r t h e r  c h r o m a t o g r a p h i c  s t e p  on O A E - c e l l u l o s e  ( B i o - R a d ,  
0 . 9  x 10 cm) e q u i l i b r a t e d  in  25 mM p o t a s s i u m  p h o s p h a t e ,  pH. 6 . 5 ,  was i n c l u d e d .  
The enzyme was a p p l i e d  i n  t h e  same b u f f e r .  A f t e r  e l u t i o n  o f  t h e  r e s i n  w i t h  
50 ml o f  b u f f e r ,  t h e  enzyme was e l u t e d  by  a d d i t i o n  o f  0 .2  M NaC1 t o  t h e  
b u f f e r .  P r o t e i n  c o n c e n t r a t i o n  was d e t e r m i n e d  by  t h e  B io -Rad  p r o t e i n  a s s a y  
u s i n g  BSA as  a s t a n d a r d .  Fo r  t h e  p e p t i d e s  l i s t e d  b e l o w ,  4 ~g o f  enzyme was 
u s e d  f o r  d e b l o c k i n g  a t  37oc f o r  t he  p e r i o d s  o f  t ime  i n d i c a t e d .  

The p e p t i d e s  a-MSH and ACTH f r a g m e n t  34-39 as  w e l l  as  b o v i n e  serum 
a l b u m i n  were  p u r c h a s e d  e i t h e r  f rom Sigma, K and K, o r  Bachem. H i s t o n e  H-4 was 
a g i f t  f rom D r s .  V.G. A l l f r e y  and R. S t e r n e r .  The d e t e c t i o n  o f  f r e e  amino 
g r o u p s  a f t e r  enzymic  c l e a v a g e  was d e t e r m i n e d  by t h e  F l u r am a s s a y  ( 7 ) .  
A c e t y l a t i o n  o f  p e p t i d e s  w i t h  f r e e  N - t e r m i n a l  r e s i d u e s ,  i . e . ,  ACTH f r a g m e n t  
34-39, was performed as described previously (1). 

Enzyme Assays and Analysis of Product - Enzyme activity was assayed 
e i t h e r  a g a i n s t  ~ - n i t r o a n i l i d e  s u b s t r a t e s  o r  p e p t i d e  s u b s t r a t e s  a t  
a p p r o x l m a t e l y  4 mM c o n c e n t r a t i o n  o f  e a c h  as  d e s c r i b e d  p r e v l o u s l y  ( i ) .  
A c t i v i t y  was l i n e a r  w i t h  enzyme c o n c e n t r a t i o n ,  w h i c h  v a r i e d  d e p e n d i n g  upon t h e  
r e l a t i v e  e f f i c i e n c y  o f  t h e  s u b s t r a t e .  I n  s t u d i e s  on s m a l l  p e p t i d e s ,  t h e  
reaction was stopped by acidification with HCI to about pH 2. The solution 
was applied to a 0.6 x 5.0 cm column of Dowex-50X2, 200-400 mesh. The blocked 
amino a c i d  c o r r e s p o n d i n g  t o  t h e  N - t e r m i n u s  was e l u t e d  w i t h  2 column vo lumes  o f  
w a t e r .  A f t e r  e v a p o r a t i o n  o f  t h i s  e l u a t e  i n  a Sav an t  C o n c e n t r a t o r ,  t h e  r e s i d u e  
was d i s s o l v e d  in  6 N HC1 and h e a t e d  a t  110 ° f o r  16-20  h r s .  A f t e r  r emova l  o f  
HC1, t h e  s o l u t i o n  was a d j u s t e d  to  pH 2 . 2  and amino a c i d  a n a l y s i s  was p e r f o r m e d  
on a Dionex  D-500 i n s t r u m e n t .  

Fo r  t h e  e s t i m a t i o n  o f  t h e  amount o f  e n d o p e p t i d a s e  on l a r g e r  
p o l y p c p t i d e s ,  b o v i n e  serum a lbumin  was t r e a t e d  w i t h  t h e  enzyme f o r  20 h r  a t  
25 o and p o l y a c r y l a m i d e  g e l  e l e c t r o p h o r e s i s  was p e r f o r m e d  as  d e s c r i b e d  
p r e v i o u s l y  ( 8 ) .  

RESULTS AND DISCUSSION 

Assay for Proteolytic Enzymes in the Preparation - In order to determine 

w h e t h e r  t h e r e  were  o t h e r  p r o t e o l y t i c  a c t i v i t i e s  i n  t h e  enzyme p r e p a r a t i o n ,  two 

s m a l l  p e p t i d e  s u b s t r a t e s  were t r e a t e d  e x t e n s i v e l y  w i t h  t h e  enzyme.  The re  was 

no f r e e  p h e n y l a l a n i n e  r e l e a s e d  f rom the  C - t e r m i n u s  o f  t he  a c e t y l a t e d  ACTH 

f r a g m e n t  34 -39 .  T h i s  r e s u l t  e x c l u d e s  t he  p r e s e n c e  o f  an a c t i v i t y  s i m i l a r  t o  

v g - p r o t e a s e  i n  t h e  p r e p a r a t i o n .  
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Table 1 

E~ZYMIC CLEAVAGE OF PEPTIDES 

Subs t~a te  N-Terminus I n c u b a t i o n  Time % Deblocking 
(Hrs) 

Ac-(Ala)~ Ae-Ala 1 100 

f -Met-Val  f-Met 40 50 

a-MSH Ac-Ser 20 65 

Ac-ACTH(34-39) Ac-Ala 4 85 

Histone H-4 a Ac-Ser 20 69 

The i n c u b a t i o n s  were c a r r i e d  out  a t  the  fo l l owing  c o n c e n t r a t i o n s  of 
p e p t i d e s :  Ac- (Ala )3 :4  m~f, f -Met -Val :4  m~o ~-MSH:0.24 m~l, Ac-ACTH 
(34-39):3.4mM, and His tone  E-4:0 .16  ~!  at  37oC fo r  the  d e s i g n a t e d  t i m e s .  The 
e x t e n t  of  enzymic c leavage  was de te rmined  as d e s c r i b e d  in the  t e x t .  

a His tone  H-4 was d i g e s t e d  twice wi th  1.5~ t r y p s i n  fo r  48 h r s  a t  370C 
prior to a d d i t i o n  of the h y d r o l a s e .  

A c e t y l  t r i a l a n i n e ,  one o f  t h e  m o s t  e f f i c i e n t  s u b s t r a t e s  f o r  t h e  

h y d r o l a s e ,  was t r e a t e d  w i t h  t h e  enzyme u n t i l  c l e a v a g e  was c o m p l e t e  a s  j u d g e d  

by  t h e  r e s p o n s e  to  F l u r a m  ( T a b l e  1 ) .  Amino a c i d  a n a l y s i s  o f  t h e  r e a c t i o n  

m i x t u r e  i n d i c a t e d  t h e  p r e s e n c e  o f  o n l y  d i a l a n i n e  (100~ y i e l d ) .  T h e r e  was no 

f r e e  a l a n i n e  a s  j u d g e d  by  t h e  amino a c i d  a n a l y s i s .  T h i s  r e s u l t  e x c l u d e s  t h e  

p r e s e n c e  o f  c a r b o x y p e p t i d a s e - l i k e  a c t i v i t y  on t h e  s m a l l  s u b s t r a t o .  I n  

a d d i t i o n ,  t h e r e  was no f r e e  t r i a l a n i n e .  T h i s  f i n d i n g  i n d i c a t e s  t h e  a b s e n c e  o f  

a c y l a s e - l i k e  a c t i v i t y .  The f a c t  t h a t  o n l y  d i a l a n i n e  was r e c o v e r e d  i s  a l s o  

i n d i c a t i v e  o f  t h e  a b s e n c e  o f  e n d o p e p t i d a s e  a c t i v i t y  i n  t h e  enzyme p r e p a r a t i o n .  

T h i s  l a t t e r  c o n c l u s i o n  was t e s t e d  d i r e c t l y  by  s t u d i e s  on a l a r g e r  p o l y p e p t i d e ,  

b o v i n e  s e r u m  a l b u m i n .  A f t e r  t r e a t m e n t  o f  t h i s  p r o t e i n  w i t h  t h e  h y d r o l a s e  f o r  

20 h x s  a t  25°C,  a n a l y s i s  by p o l y a o r y l a m i d o  g e l  e l e c t r o p h o r e s i s  r e v e a l e d  t h e  

g e n e r a t i o n  o f  a m i n o r  p r o t e i n  band  c o r r e s p o n d i n g  t o  2~ o f  t h e  u n d i g e s t e d  s e r u m  

a l b u m i n .  T h u s ,  e n d o p e p t i d a s ¢  a c t i v i t y  i n  t h e  p r e p a r a t i o n  i s  m a r g i n a l .  

E x t e n d e d  C l e a v a g e  o f  Smal l  P e p t i d e  S u b s t r a t e s  f o r  t h e  H y d r o l a s e  - As 

r e p o r t e d  p r e v i o u s l y  ( 1 ) ,  a o e t y l  s e r y l l e u c i n e  i s  o n l y  a b o u t  6% a s  a c t i v e ,  on  a 

r e l a t i v e  b a s i s ,  a s  t he  b e s t  s u b s t r a t e  f o r  t h e  h y d r o l a s e ,  a c e t y l  a l a n l n e  ~ -  

nitroanilide. However, upon prolonged incubation with the enzyme (2 hrs) it 
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F ig .  I .  Enzymic cleavage of blocked pep t ide  s n b s t r a t e s .  Each s u b s t r a t e  
a t  a c o n c e n t r a t i o n  of  4 m~ was incubated wi th  the hydro lase  fo r  t h e  i n d i c a t e d  
pe r iods  in 0.05 M phosphate ,  p .E.  7 .3 .  The ex t en t  of c leavage was determined 
by the Fluram assay as desc r ibed  in the t e x t .  

can  be n e a r l y  c o m p l e t e l y  c l e a v e d  to  a c e t y l  s e r i n e  and l e u c i n e .  T h i s  r e s u l t  

s u g g e s t e d  t h a t  t h e  h y d r o l a s e  m i g h t  p r o v i d e  u s e f u l  r e s u l t s  w i t h  l a r g e r  p e p t l d e s  

e v e n  i f  t h e y  were  r e l a t i v e l y  i n e f f i c i e n t  s u b s t r a t e s .  As shown in  F i g .  1 ,  CI -  

A c - G l y - L e u  i s  n e a r l y  c o m p l e t e l y  c l e a v e d  by t h e  h y d r o l a s e  a f t e r  abou t  40 h r s  o f  

i n c u b a t i o n  w i t h  t h e  enzyme. In  a d d i t i o n ,  f - M e t - V a l  i s  a l s o  e x t e u s l v e l y  

c l e a v e d  by t h e  h y d r o l a s e ,  t o  t he  e x t e n t  o f  abou t  50%, a f t e r  t h e  same t ime  

p e r i o d  o f  i n c u b a t i o n .  The r e l a t i v e l y  p o o r  s u b s t r a t e  A c - P h e - P h e  i s  c l e a v e d  t o  

t h e  e x t e n t  o f  abou t  20%. S i n c e  t h e  r a t e s  o f  c l e a v a g e  f o r  t h e  l a t t e r  two 

s u b s t r a t e s  a r e  l i n e a r ,  p e r h a p s  e i t h e r  even  l o n g e r  i n c u b a t i o n  o r  t r e a t m e n t  w i t h  

l a r g e r  amounts  o f  enzyme would have l e d  to  a g r e a t e r  d e g r e e  o f  c l e a v a g e ,  

These  f i n d i n g s ,  wh ich  d e m o n s t r a t e  t h e  s t a b i l i t y  o f  t h i s  enzyme u n d e r  p r o l o n g e d  

p e r i o d s  o f  i n c u b a t i o n ,  a r e  a l s o  c o n s i s t e n t  w i t h  ou r  e a r l y  r e p o r t s  on t h e  

a c t i v i t y  o f  t h e  h y d r o l a s e  i n  t he  p r e s e n c e  o f  t r y p s i n  o r  p r o n a s e  (9 )°  

Enzymi~ C leavage  o f  O t h e r  B locked  P e p t i d e s  - To t e s t  t h e  c a p a b i l i t y  o f  

t h e  h y d r o l a s e  i n  d e b l o c k i n g  p e p t i d e s  o f  i n t e r m e d i a t e  s i z e ,  uMSH, a 1 3 - r e s l d u e  

p e p t i d e  w i t h  a c e t y l  s e ~ i n e  a t  i t s  NH~- t e rmi n u s ,  was c h o s e n .  I n c u b a t i o n  o f  

t h i s  b l o c k e d  p e p t i d e  w i t h  t he  h y d r o l a s e  f o r  20 h r s  l e d  t o  t h e  r e l e a s e  o f  

a c e t y l  s e r i n e  i n  65% y i e l d  (Tab le  1 ) .  The a c e t y l  s e r i n e  was i d e n t i f i e d  by 

amino a c i d  a n a l y s i s  a f t e r  Dowex-50 c h r o m a t o g r a p h y ,  a c i d  h y d r o l y s i s ,  and amino 

a c i d  a n a l y s i s  as  d e s c r i b e d  above .  
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A s m a l l  f r a g m e n t  o f  ACTH, r e s i d u e s  34-39 ,  was a c e t y l a t c d  w i t h  a c e t i c  

a n h y d r i d e  and t h e  b l o c k e d  p c p t i d c  was s u b j e c t e d  t o  t h e  a c t i o n  o f  t h e  

h y d r o l a s e .  As i n d i c a t e d  in  T a b l e  1, a c e t y l  a l a n i n e  was r e l e a s e d  by  t h e  enzyme 

i n  85% y i e l d .  

N a t i v e  h i s t o n e - H - 4  i s  n o t  a s u b s t r a t e  f o r  t h e  h y d r o l a s e .  However,  a f t e r  

t r y p t i c  d i g e s t i o n ,  t h e  h y d r o l a s e  r e l e a s e d  a c e t y l  s e r i n e  in  69~ y i e l d  f rom t h e  

NII~- te rminus  o f  d i g e s t e d  h i s t o n e  H-4.  I n  t h e s e  s t u d i e s  d i f f e r e n t  

c o n c e n t r a t i o n s  o f  p e p t i d e s  were  u s e d .  Due t o  l a c k  o f  i n f o r m a t i o n  on t h e  

r e l a t i v e  e f f i c i e n c y  o f  b i n d i n g  o f  t h e s e  s u b s t r a t e s  t o  t h e  enzyme, an a b s o l u t e  

c o m p a r i s o n  o f  t h e s e  p c p t i d e s  as s u b s t r a t c s  f o r  t h e  enzyme i s  n o t  p r e s e n t l y  

p o s s i b l e .  N e v e r t h e l e s s ,  i t  i s  c l e a r  t h a t  each  p e p t i d o  i s  c l e a v e d  by t h e  

enzyme to  t h e  e x t e n t  t h a t  i n f o r m a t i o n  on t h e  p r i m a r y  s t r u c t u r e  c o u l d  be 

o b t a i n e d .  

The p o s s i b l e  u t i l i t y  o f  t h i s  enzyme in  s t r u c t u r a l  s t u d i e s  on p r o t e i n s  i s  

c u r r e n t l y  u n d e r  s t u d y .  In  v iew o f  t h e  p r o b l e m s  e n c o u n t e r e d  w i t h  p e p t i d e s  and 

p r o t e i n s  w i t h  b l o c k e d  N - t e r m i n a l  r e s i d u e s s ,  p e r h a p s  t h i s  enzyme m i g h t  have  

a p p l i c a t i o n  in  such  c a s e s .  For  p e p t i d e s  t h a t  a r e  r e l a t i v e l y  i n e f f i c i e n t  

s u b s t r a t e s ,  i t  i s  p o s s i b l e  t h a t  even  a sma l l  d e g r e e  o f  d e b l o c k i n g  o f  t h e  N- 

t e r m i n u s  would  g e n e r a t e  a f r a g m e n t  t h a t  c o u l d  t h e n  be s e q u e n c e d  i f  t h e  

u n b l o c k e d  p e p t i d e  d i d  no t  i n t e r f e r e  w i t h  t e e  Edman d e g r a d a t i o n .  I f  t h e  p a r e n t  

p e p t i d c  were  s m a l l  enough,  t h e  i d e n t i t y  o f  t h e  N- - t e rmina l  amino a c i d  c o u l d  be 

i n f e r r e d  f rom knowledge  o f  t h e  amino a c i d  c o m p o s i t i o n  o f  t h e  p e p t l d e  and t h e  

s e q u e n c e  r e m a i n i n g  a f t e r  enzymic  d e b l o c k i n g .  These  p o s s i b i l i t i e s  a r e  b e i n g  

e v a l u a t e d  on p e p t i d e  f r a g m e n t s  and on p o l y p e p t i d e s .  

E f f e c t  o f  C h l o r i d e  on Enzyme A c t i v i t y  - C h l o r i d e  i s  an a c t i v a t o r  o f  t h e  

h y d r o l a s e  when an a c e t y l a t e d  ~ - n i t r o a n i l i d e  s u b s t r a t e  such  as  a e e t y l  a l a n i n e  

~ - u i t r o a n i l i d e  (AANA) i s  u s e d  as  s u b s t r a t e  ( F i g .  2 ) .  T h i s  a c t i v a t i o n  o c c u r s  

up t o  a c o n c e n t r a t i o n  o f  0 . I  M c h l o r i d e  and a t  h i g h e r  c o n c e n t r a t i o n  t h e r e  i s  a 

s l i g h t  d e c r e a s e  in  a c t i v i t y .  However,  a t  such  c o n c e n t r a t i o n s  t h e r e  i s  a 

marked i n h i b i t i o n  o f  a c t i v i t y  w i t h  t h e  p e p t i d e  s u b s t r a t e s  such  as  

c h l o r o a c e t y l - G l y - L e u  ( F i g .  2) o r  a c e t y l  t r i a l a n i n e  ( d a t a  n o t  shown) .  The 
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Fig .  2. The e f f e c t  of c h l o r i d e  on enzyme a c t i v i t y .  The i n d i c a t e d  
c o n c e n t r a t i o n s  of c h l o r i d e  in 0.2 M p o t a s s i u m  phospha t e ,  pH. 7 .3 ,  were p r e s e n t  
dur ing  the  a s s a y s .  The s u b s t r a t e  c o n c e n t r a t i o n s  were 4 mM. AANA i s  a c e t y l  
a l a n i n e  ~ - n i t r c a n i l i d e .  The e x t e n t  of  h y d r o l y s i s  was de te rmined  fo r  each type 
of  s u b s t r a t e  as d e s c r i b e d  p r e v i o u s l y  (1) .  

e f f e c t  o f  c h l o r i d e  h a s  b e e n  d e m o n s t r a t e d  f o r  a v a r i e t y  o f  p e p t i d a s e s  i n c l u d i n g  

a m i n o p e p t i d a s e s  ( 1 0 ) ,  and  f o r  a m y l a s e  ( 1 1 ) .  The r o l e  o f  c h l o r i d e  w i t h  

m e t a l l o e n z y m e s  h a s  b e e n  f o u n d  to  be due t o  t h e  e f f e c t  o f  a n i o n  on  t h e  m e t a l  

i o n  and  on  t h e  k i n e t i c  p r o p e r t i e s  o f  t h e  e n z y m e .  

P o s s i b l e  B i o l o g i c a l  Ro le  o f  t h e  Enzyme - I n  a d d i t i o n  t o  a p o s s i b l e  

a p p l i c a t i o n  i n  s t r u c t u r a l  s t u d i e s  on  p r o t e i n s  a m a j o r  q u e s t i o n  a b o u t  t h i s  

enzyme c o n c e r n s  i t s  b i o l o g i c a l  r o l e .  I t  h a s  b e e n  p o s t u l a t e d  t h a t  t h e  p r e s e n c e  

o f  an  a c e t y l a t e d  t e r m i n a l  r e s i d u e  on a p r o t e i n  ma rks  t h a t  p r o t e i n  f o r  

d e g r a d a t i o n  ( 1 2 ) .  R e c e n t l y ,  i t  h a s  b e e n  shown t h a t  t h e  u b i q u i t i n  s y s t e m ,  

w h i c h  i s  r e l a t e d  t o  p r o t e i n  d e g r a d a t i o n ,  r e q u i r e s  a f r e e  amino  t e r m i n a l  

r e s i d u e  ( 1 3 ) .  

I t  i s  c o n c e i v a b l e  t h a t  t h e  b l o c k i n g  g r o u p  i s  r e q u i r e d  f o r  f u n c t i o n a l  

p r o t e i n  b i o s y n t h e s i s ,  i . e .  t o  p r o t e c t  t h e  f r e e  N - t e r m i n a l  amine  d u r i n g  g r o w t h  

o f  t h e  n a s c e n t  c h a i n .  T h u s ,  i t  i s  w e l l  e s t a b l i s h e d  t h a t  i n  p r o k a r y o t i c  

s y s t e m s  t h e  i n i t i a t i n g  amino a c i d  i s  a f o r m y l  m e t h i o n i n e  r e s i d u e .  I n  

e u k a r y o t i c  s y s t e m s  t h e  p i c t u r e  i s  l e s s  c l e a r .  I n  some c a s e s  an  u n b l o c k e d  

m e t h i o n i n e  r e s i d u e  i s  p r e s e n t  on an  i s o l a t e d  p r o t e i n  and  i n  o t h e r  p r o t e i n s  t h e  
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a c e t y l a t e d  t e r m i n u s  i s  r e t a i n e d .  I n d e e d ,  B radshaw and  h i s  c o l l e a g u e s  have 

r e c e n t l y  shown t h a t  i f  a l d o l a s e  i s  i s o l a t e d  f rom t h e  t i s s u e  i n  t h e  p r e s e n c e  o f  

a p r o t e a s e  i n h i b i t o r  t h e n  t h e  t e r m i n a l  r e s i d u e  i s  b l o c k e d .  I f  t h e  p r e p a r a t i o n  

o f  t h e  enzyme i s  c a r r i e d  ou t  i n  t h e  a b s e n c e  o f  s u c h  an  i n h i b i t o r ,  t h e n  t h e  

t e r m i n a l  b l o c k i n g  r e s i d u e  was removed ( 1 4 ) .  P e r h a p s  t h e  a c y l  p e p t i d e  

hydrolase that i s  described h e r e  i s  related to that process. 
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