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sc TTO93 
Purification of pancreatopeptidase E by batch separation on DEAE-cellulose 

Since  t h e  d i s c o v e r y  o f  t h e  e n z y m e  p a n c r e a t o p e p t i d a s e  E (EC 3.4.4.7, f o r m e r l y  k n o w n  
as e las tase)  b y  BALO AND BANGA 1 m a n y  repor t s  on the  pur i f i ca t ion  of  t he  e n z y m e  

h a v e  a p p e a r e d  in t h e  l i t e r a tu r e  2-s. I t  is t he  purpose  o f  t he  p re sen t  c o m m u n i c a t i o n  to  
ou t l i ne  a r ap id  m e t h o d  for o b t a i n i n g  p r e p a r a t i v e  a m o u n t s  of  pur i f ied  p a n c r e a t o -  

p e p t i d a s e  E b y  b a t c h  s e p a r a t i o n  on D E A L - c e l l u l o s e .  

T h e  source  o f  t h e  c rude  e n z y m e  used  in these  s tudies  was  T r y p s i n  1-3oo (Nut r i -  

t i ona l  B iochemica l s ,  Inc.)  a c o m m e r c i a l  p r e p a r a t i o n  of  porc ine  pancreas .  T h e  pre-  

p a r a t i o n ,  u sua l ly  IO g, was  e x t r a c t e d  w i t h  s o d i u m  a c e t a t e  buffer  fo l lowed  b y  f rac-  

t i o n a t i o n  w i t h  (NH4)2SO 4 acco rd ing  to  LEWIS et al. 4. T h e  r e su l t i ng  " e u g l o b u l i n  

p r e c i p i t a t e "  was  used  as t h e  source  o f  c rude  p a n c r e a t o p e p t i d a s e  E in t h e  e x p e r i m e n t s  
t o  be  descr ibed .  

F o r  t h e  b a t c h  separa t ion ,  i o  g of  D E A E - c e l l u l o s e  ( W h a t m a n  D E  50) are  p laced  

in a 25o-ml  cen t r i fuge  bo t t l e .  The  a d s o r b e n t  is t h e n  w a s h e d  w i t h  t h r ee  5o-ml  a l iquo t s  
o f  Na2COa-HC1 buffer  (pH 8. 9, I 0.04). T h e  t h i rd  wash  is d e c a n t e d  a n d  r ep laced  w i t h  

20 -50  m l  o f  t h e  c rude  p a n c r e a t o p e p t i d a s e  E p r e p a r a t i o n  (about  200 m g  prote in) ,  
p r e v i o u s l y  descr ibed.  T h e  p r e p a r a t i o n  is t h o r o u g h l y  m i x e d  and  t h e n  p l aced  in t he  
cold  for  1.5 h. T h e  suspens ion  is t h e n  c e n t r i f u g e d  a t  3000 r e v . / m i n  a t  4 ° for IO min .  
T h e  s u p e r n a t a n t ,  c o n t a i n i n g  the  p a n c r e a t o p e p t i d a s e  E ,  is t h e n  d e c a n t e d  and  saved .  
T h e  D E A L - c e l l u l o s e  is t h e n  w a s h e d  w i t h  th ree  2o-ml  a l iquo t s  o f  c a r b o n a t e  buffer  

(pH 8.9, I 0.04). D u e  to  t h e  low bu lk  dens i t y  of  t h e  D E A L - c e l l u l o s e  t h e  a d s o r b e n t  
was  compre s sed  w i t h  t h e  a id  o f  a t a m p e r  ( cons t ruc t ed  of  boros i l i ca te  glass) and  the  
r e su l t i ng  l iqu id  was  decan ted .  All  s u p e r n a t a n t s  were  t h e n  poo led  and  f i l te red  t h r o u g h  
W h a t m a n  No.  i f i l ter  p a p e r  to  r e m o v e  e x t r a n e o u s  D E A E - c e l l u l o s e .  T h e  wa te r -  

* Formerly known as elastase. 
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Fig. I. Chromatography  o f  "eug lobu l in  precipitate" on a 2. 5 × I6-cm c o l u m n  of  DEAL-ce l lu lose .  
38 .4  mg prote in  was  added to the  co lumn.  The p H  t h r o u g h o u t  was  8.9~ NaC1 gradient  was  begun 

at Fract ion 5 o. Mix ing-chamber  v o l u m e  558 ml;  fract ion v o l u m e  5 ml;  f low rate  30-35 ml /h .  

clear supernatant is then dialyzed for 24 h against 16 1 of distilled water. The dialysis 
step in addition to removing undesirable salts prior to freeze-drying, also removes 
the 28o-m# absorbing non-protein compound responsible for Peak 2 (see Fig. I). 

The method of SACHAR et al. ° using orcein-impregnated elastin (Worthington 
Biochemicals) was used in the assay of activity. Protein determinations were made 
using the method of LOWRY et alY. 

In Fig. I are presented the results of chromatography of a sample of "euglo- 
bulin precipitate" on a column of DEAL-cellulose. The elution diagram obtained is 
similar to that presented by LEWIS AND THIELE 8 in that four major peaks and one 
other area of 28o-m# absorbing material (Peak 3) were obtained. The first peak, 
designated as Peak i ,  is pancreatopeptidase E. Peaks 2, 3, 4 and 5 are elastolytically 
inactive. Approx. 90% of the protein added as the "euglobulin precipitate" is 
recovered in five peaks shown in Fig. I. 72% of the activity is, consistently, the 
extent of the recovery of pancreatopeptidase E during column chromatography of 
the "euglobulin precipitate". 
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Fig. 2. C h r o m a t o g r a p h y  o f  batch-purif ied pancreatopept idase  E on DEAL-ce l lu lose .  13-3 m g  
prote in  was  added to the  co lumn.  Condit ions  as in Fig. i .  
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When the influent buffer (pH 8. 9, I 0.o4) was continued 35 fractions following 
the emergence of Peak 2 no additional protein was eluted. I t  was apparent from 
these results that  at pH 8. 9 and at I o.o 4 the proteins responsible for Peaks 3, 4 and 
5 in Fig. 1 are not eluted. This finding made it possible to obtain purified pancreato- 
peptidase E from the 5-component "euglobulin precipitate" by batch separation 
(Fig. I). Pancreatopeptidase E purified by the batch method (dialyzed and freeze- 
dryed) when subjected to chromatography on DEAE-cellulose produced the results 
shown in Fig. 2. As can be seen in Fig. 2, Peak 2 is not present nor are the proteins 
that  are responsible for Peaks 3, 4 and 5 (Fig. I), when the same salt gradient which 
was used in the elution of the latter peaks in the "euglobulin precipitate" was 
employed (Fig. I). This experiment provides ample evidence that  the proteins res- 
ponsible for Peaks 3, 4 and 5 are strongly adsorbed at the pH and I used. 

When the sedimentation behavior of the column-purified product was com- 
pared to that  of the batch-purified preparation, it was found that  no difference was 
obtained. Both products gave single peaks. Comparison of the two products as to 
sedimentation coefficient, yield from the starting material and specific activity is 
presented in Table I. I t  can be seen in Table I that  there is no significant difference 

TABLE I Q 
PURIFICATION AND SOME PROPERTIES OF PANCREATOPEPTIDASE g 

FROM TRYPSIN I-3OO 

Preparation Specific Purification Yield 
activity** (fold) (%)**, so.o,w x zo ,s 

T r y p s i n  1-3oo* 1.8 - -  - -  - -  
" E u g l o b u l i n  p r e c i p i t a t e "  33 .8  19 - -  - -  
B a t c h  p u r i f i e d  66 .4  37 i . o  % 2.9  
C o l u m n  p u r i f i e d  62 .6  35 o .9  % 2.9  

* 1 %  s u s p e n s i o n  i n  c a r b o n a t e  b u f f e r .  
** U n i t s  p e r  m g  p r o t e i n .  

*** F r o m  T r y p s i n  1-3oo.  

in the specific activity of pancreatopeptidase E purified by either method. The 
yield from the starting material is also approximately the same. Also both products 
produced single peaks when chromatographed on carboxymethyl-cellulose using the 
method outlined by NAUGHTEN AND SANGER 5. Both products were negative for 
trypsin (EC 3.4-4.4) and chymotrypsin (EC 3.4.4.5) when assayed respectively on 
N-benzoyl-L-arginine ethyl ester 9 and N-benzoyl-L-tyrosine ethyl ester 1°. 
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sc 11090 
Apparent differences in enzymic rates of hydrolysis of commercial 

adenosinetriphosphate preparations 

We wish to draw attention to the finding that  commercial cr3~talline disodium 
ATP preparations differ greatly in their susceptibilities to hydrolysis by myofibrils 
or actomyosin and tha t  the differences are likely to be attr ibutable to slight con- 
tamination of ATP with Ca 2+. 

Table I shows the differences in the rates of Pi  production between two lots 
of ATP's  purchased from Sigma Chemical Co., St. Louis, using myofibrillar ATPase 

T A B L E  I 

VARIATIONS IN MYOFIBRILLAR ATPAsE ACTIVITY USING DIFFERENT LOTS OF ATP 

The 2.5-ml reaction mix tures  at  25 ° contained 40 mM TriG-acetate buffer (pH 7), 4 mM mag- 
nes ium acetate, 4 mM ATP (as shown) and I m g  of myofibrillar proteint ,  2. The ionic s t rength  
was  adjus ted to o.15 by  a mix ture  of o.13 M KC1 and o.o2 M potass ium acetate solution. After 
5-min reactions, 2.5 ml of 8 % trichloroacetic acid was added, and Pi was measured by  the method 

of  FISKE AMD SUBBAROw TM after removal  of precipitate by  centrifugation. 

Myofibrillar A TP A Pl (ttmole/min 
preparation per mg protein) 

A Sigma 52B728 o.381 
A Sigma 52B728 o.381 
A Sigma 22B72I o.126 
A Sigma 22B72I o.139 
B Sigma 52B728 o.196 
B Sigma 22B72I 0.o70 

(EC 3.6.1.3). Even though the specific activities varied from one myofibrillar pre 
paration to another, the percentage differences between the two ATP's  remained 
the same. Further,  as seen in Table II ,  the differences among various ATP's  per- 
sisted even when the myofibrillar ATPase was coupled to the creatine kinase 
(EC 2.7.3.2) system. 
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