
A C E T Y L A T I O N  O F  P O R C I N E  P E P S I N O G E N  W I T H  

2 -  ( D I A C  E T Y L A M I N O ) C  YC L O H E X - 2 - E N O N E  

V .  L .  S h p i t s b e r g ,  T .  N .  S h a p o s h n i k o v a ,  
a n d  K .  M .  E r m o l a e v  

UDC 5.77.156.4 

It has been shown prev ious ly  that 2- (d iace ty lamino)cyclohex-2-enone  (DACH) se lec t ive ly  ace ty la tes  
the t e rmina l  amino groups  of ~,¢~-diamino acids ,  the reac t ion  taking place under  except ional ly  mild  condi-  
t ions [1]. 

We have used this reagent  to acetyla te  the ~-NH 2 groups of the lysine res idues  in porcine pepsinogen 
in o rde r  to study the change in the act ivat ion of the zymogen modif ied in this way. 

The porcine pepsinogen was i so la ted  by ch romatography  on DEAE-ce l lu lose  [2, 3]. Acetylat ion was 
p e r f o r m e d  at room t e m p e r a t u r e  for 2 h, the pH of the medium being checked continuously.  A solution of 
36-45 mg of DACH in 1 ml  of 0.01 M Na2HPO 4 was added to a solution of 12-15 mg of the pepsinogen p r e p a -  
ra t ion  in 2 ml  of 0.1 M Na2HPO4, and the pH of the reac t ion  mix tu re  was brought  to 9.0 by the addition of 
the n e c e s s a r y  amounts of 1 N NaOH. After  30 rain, 1 h, and 2 h, 1 - m l  s amples  were  taken f rom the r e a c -  
tion mix tu re ,  4 M sodium acetate  (pH 5.0) was added to a pH of 7.0-7.5 to stop the react ion,  and dia lys is  
was c a r r i e d  out against  dis t i l led wa te r  (pH 7.0-7.5) to e l iminate  the reac t ion  products .  F o r  each of the 
samples  taken,  the act ivi ty of the pepsinogen at pH 2.0 in the hemoglobin c leavage  reac t ion  [4] was d e t e r -  
mined and the number  of f r ee  ~ -NH 2 groups  of lysine res idues  was de te rmined  by dini trophenylat ion [5, 7]. 
The amount of prote in  was de te rmined  by L o w r y ' s  method [6]. The wa te r - so lub le  DNP-amino  acids were  
sepa ra ted  and identified by th in - l aye r  ch romatography  (Silufol U254 in the b u t a n o l - a c e t i c  a c i d - a m m o n i a  
sys tem) .  The number s  of f ree  e - N H  2 groups  (calculated to one mole  of protein) for  the f i r s t  two samples  
taken were  2 and 1. Peps inogen  t r ea t ed  with DACH for  2 h contained prac t ica l ly  no f ree  ~ -NH 2 groups.  In 
control  expe r imen t s ,  the number  of e - N H  2 groups of lys ine  res idues  was 10. The degrees  of activation of 
the pepsinogen for  all  th ree  s amples  and for  a control  sample  were  the s a m e .  Thus,  i t  has  been es tab l i shed  
that  even the comple te  acetylat ion of the ~ - amino  groups of pepsinogen with DACH has no appreciable  e f -  
fect  on the act ivat ion of pepsinogen and the act ivi ty of the pepsin.  

There  is informat ion in the l i t e ra tu re  concerning a dec rea se  or  even the comple te  loss  of the capaci ty  
for  act ivat ion of porc ine  pepsinogen af ter  its t r ea tmen t  with ce r t a in  chemica l  reagents :  N-ace ty l imidazole  
[7], succinic anhydride [8], anhydrides of N-ca rboxyamino  acids [8], and sodium cyanate  [9]. The loss  of 
the capaci ty  for  act ivat ion in acetyla ted  pepsinogen in an acid medium (pH 2) and the change in the constants  
of the optical  r o t a t o ry  d i spe r s ion  [8, 9] pe rmi t t ed  the authors concerned to speak of a definite value of the 

-NH 2 groups of the lysine res idues  in s tabi l izing the native s t ruc tu re  of pepsinogen.  It  is quite poss ible  
that  the change in the act ivat ion of pepsinogen caused  by the use  of the reagents  ment ioned is  connected with 
side effects  brought  about by the groupings introduced (succinylation or  the action of anhydrides of N-  
ca rboxyamino  acids) or  by the acetylat ion of other  functional groups (N-acetyl imidazole) .  
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