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One of the methods of isolating enzymes that has recent ly  come into wide use [s affinity chromatography,  
which is charac te r ized  by high biospeeificity,  rapidity,  and a high yield of enzyme preparation.  

Kris t iansen et al. [1, 2] were  the f i r s t  to use affinity chromatography to obtain the enzyme L-asparag inase  
f r o m  E. coll. A cell extract  of the enzyme was purified on Sepharose 6B with D-asparagine chemical ly bound 
through putrescine or  hexamethylenediamine. Unfortunately, the authors did not give either the yield or  the 
degree of purification of the enzyme. In a method for purifying L-asparag inase  proposed by Weetall [3], the 
affinity sorbent was porous glass  modified with T-aminopropyl t r ie thoxysi lane with an t i -L-aspa rag inase  anti-  
body attached by the thioeyanate method. However, the initial bacterial  extract  purified on an immunosorbent  
with a degree of puri ty of 2-7 had a low yield of enzyme activity (6-11%). 

We have proposed a method for the affinity chromatography of E_... coli L-asparag inase  using as support 
for the affinity sorbent  Siloehromes C-80 and C-120, and also carbonized calcium metasil icate.  As ligand we 
selected one of the s t rongest  and at the same time s implest  inhibitors of L-asparag inase  - D-asparagine.  

The si l icate support  was t reated with T-aminopropyl t r ie thoxysi lane to introduce an amino group, and then 
D-asparagine was attached to it by the simple and convenient glutaraldehyde method. 

Figure 1 shows the resu l t s  of the affinity chromatography of L-asparag inase  on a column of Si lochrome-  
C-80-D-asparagine .  The f i rs t  f ract ions,  eluted with 0.01 M K phosphate buffer, contained the enzyme to be 
purified together with ballast  proteins not sorbed on the affinity sorbent.  Then elution was ca r r i ed  out with a 
0.5 M buffer containing 0.1 M D-asparagine.  The fraction then collected contained L-asparag inase  with a 
specific activity of 180 IU/mg. Elution with 2 M NaC1 gave fraction IH, containing a small  amount of L - a s p a r a -  
ginase and proteins that had obviously been sorbed nonspecifically on the affinity sorbent.  

We then made a more detailed study of the possibil i ty of using affinity sorbents for purifying L - a s p a r a -  
ginase in bulk. For specific desorption we used both D-asparagine and L-aspar t i c  acid. The resul ts  of the ex- 
per iments  are  given in Table 1. 

As can be seen f rom Table 1, a higher yield of enzyme was obtained by its desorption with 0.5 M K phos-  
phate buffer containing 0.1 M D-asparagine,  although desorption with 0.05 M buffer ra i sed  the specific activity 
of the enzyme. 
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Fig. 1. Affinity chromatography of L-asparag inase  in a 
column containing S i lochrome-C-80-D-asparag ine  (the a r -  
rows show the composition of the eluting solution). 
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F i g .  2. E l e c t r o p h o r e t o g r a m s  of  L - a s -  
p a r a g i n a s e :  D [n i t t a l  L - a s p a r a g i n a s e  
p r o d u c t ;  ID a f t e r  p u r i f i c a t i o n  as  d e -  
s c r i b e d  p r e v i o u s l y  [4]; III) a f t e r  a f -  
f in i ty  c h r o m a t o g r a p h y  and  d e s o r p t i o n  
wi th  0.5 M K p h o s p h a t e  bu f fe r  c o n -  
t a i n i n g  D - a s p a r a g i n e ;  IV) a f t e r  a f f i n i t y  
c h r o m a t o g r a p h y  and d e s o r p t i o n  w i th  
0.05 M K p h o s p h a t e  bu f fe r  con t a in ing  
D - a s p a r a g i n e .  

T A B L E  1. 
f in i ty  C h r o m a t o g r a p h y  in Bulk 
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*K p h o s p h a t e  bu f f e r  was  used .  

V e r y  good r e s u l t s  w e r e  o b t a i n e d  in the  p u r i f i c a t i o n  of  L - a s p a r a g i n a s e  on an a f f i n i t y  s o r b e n t  c o n s i s t i n g  
of  c a r b o n i z e d  c a l c i u m  m e t a s i l i c a t e  a s  s u p p o r t ,  but  the  y i e l d  of p u r i f i e d  e n z y m e  was  f a i r l y  low. 

The  L - a s p a r a g i n a s e  i s o l a t e d  b y  a f f in i ty  c h r o m a t o g r a p h y  was  t e s t e d  for  p u r i t y  b y  e l e c t r o p h o r e s i s  in p o l y -  
a c r y l a m i d e  ge l  (F ig .  2) and  was  c o m p a r e d  wi th  the  p u r e  e n z y m e  o b t a i n e d  by  a m e t h o d  d e v e l o p e d  by  us  p r e -  

v i o u s l y  [4]. 

The  p r o p o s e d  m e t h o d  p r o v i d e s  t he  p o s s i b i l i t y  of r e p l a c i n g  a m u l t i s t a g e  p u r i f i c a t i o n  o f  L - a s p a r a g i n a s e  
b y  a s i n g l e - s t a g e  m e t h o d  - a f f i n i t y  c h r o m a t o g r a p h y .  At  t he  s a m e  t i m e ,  t he  h igh  s t a b i I i t y  of the  s o r b e n t ,  i t s  
r e s i s t a n c e  to  m i c r o f l o r a ,  and  the  s i m p l i c i t y  of  r e g e n e r a t i o n  wi th  2 M NaC1 has  e n a b l e d  it to  be  u s e d  r e p e a t e d l y  

fo r  s e v e r a l  y e a r s .  

E X P E R I M E N T A L  

F o r  t he  p u r i f i c a t i o n  of  L - a s p a r a g i n a s e  we u s e d  the  c r u d e  e n z y m e  p r o d u c e d  i n d u s t r i a l l y  wi th  a s p e c i f i c  
~ c t i v i t y  o f  40 I U / m g .  A s  the  s u p p o r t  we u s e d  S i l o c h r o m e  C-80 ,  S i l o c h r o m e  C-120 ,  and  c a r b o n i z e d  c a l c i u m  

m e t a s i l i c a t e .  
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The L - a s p a r a g i n a s e  ac t iv i ty  was de te rmined  as desc r ibed  e l sewhere  [5], and the prote in  content by the 
Lowry  method [6]. Disk e l ec t rophores i s  in po lyac ry lamide  gel was p e r f o r m e d  by Davisvs method [7], and the 
enzymat ic  ac t iv i ty  in the gel was de te rmined  by staining [8]. 

Synthesis of the Affinity Sorbent. The t r e a t m e n t  of  the s i l i ca tes  with -y-aminopropyl t r ie thoxys i lane  and 
subsequent  coupling with g lutara ldehyde was p e r f o r m e d  in accordance  with a method we have descr ibed  p r e -  
v iously  [9]. Then, to 9.1 g of ac t ivated s i l ica te  in 70 ml  of 0.01 M K phosphate buffer  (pH 8.0) we added 350 nag 
of D,  a spa rag ine  and s t i r r e d  the mix tu re  with the aid of  a magnet ic  s t i r r e r  at  r o o m  t e m p e r a t u r e  for  24 h. After  
th is ,  the product  was f i l t e red  off and washed with water .  

The affinity sorbent  was s to red  in the r e f r i g e r a t o r  at  +5°C. 

The Sorption and Desorpt ion of the L - A s p a r a g i n a s e  on the Affinity Sorbent. 1. In a column. Fo r  this  
work  we used a column with dimensions  of 1.0 ×20 cm.  Fo r  separa t ion ,  10-20 mg of the crude  enzyme in 1 ml  
of 0.01 M K phosphate buffer  ([oH 8.0) was deposi ted on the column. The conditions of desorpt ion a r e  shown in 
Fig. 1. 

2. In bulk. To 9.0 g of the aff ini ty sorbent  was added 90 ml  of 0.01 M K phosphate buffer  (pH 8.0) con-  
taining 450 mg of the initial c rude  L - a s p a r a g i n a s e .  The mix tu re  was s t i r r e d  with a magnet ic  s t i r r e r  for  30- 
45 rain at r o o m  t e m p e r a t u r e .  Then it was f i l t e red  and the r e s idue  was washed with the s a m e  buffer  until the 
solution was f r e e  f r o m p r o t e i n .  

The L - a s p a r a g i n a s e  was desorbed by  t r e a t m e n t  with 90 ml of 0.5 M or  0.05 M K phosphate buffer  (pH 8.0) 
containing 0.1 M D-aspa rag ine  or  L - a s p a r t i c  acid. The mix ture  was s t i r r e d  for  30-40 rain, and the sol id was 
f i l t e red  off and washed on the f i l t e r  with two more  port ions of  the above mentioned solution. 

Regenera t ion  of the Sorbent. Fo r  the complete  desorpt ion of the prote ins ,  the affinity sorbent  was washed 
with 2 M NaC1 until pro te ins  had d i sappeared  comple te ly  f r o m  the solution. Then it was washed s e v e r a l  t imes  
with wa te r  to e l iminate  the excess  of NaC1. 

The D-aspa rag ine  and L - a s p a r t i c  acid  were  f reed  f r o m  impur i t ies  by dia lys is  against  water .  

S U M M A R Y  

1. The synthes is  is p roposed  of an affinity sorbent  for  the purif icat ion of L - a s p a r a g i n a s e  using s i l ica te  
m a t e r i a l s  as suppor ts  and the inhibitor D-aspa rag ine  as ligand. 

2. By the method of affinity ch romatography  on a column and in bulk, f r o m  a c rude  p repa ra t ion  of L-  
a spa rag inase  with a speci f ic  ac t iv i ty  of  40 I U / m g  a highly pur i f ied  enzyme has been obtained with a speci f ic  
ac t iv i ty  of 200-230 I U / m g  with a yield of about 90% in one s tage.  
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