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Several  methods  fo r  obtaining L - a s p a r a g i n a s e  f r o m  var ious  sources  a re  known [1-5]. The p re sen t  
pape r  de sc r ibe s  a new and modified method for  obtaining the enzyme L - a s p a r a g i n a s e  f r o m  E. coli 671. 

The proposed  method of isolat ion includes the following pur i f icat ion s tages :  ex t rac t ion  of the enzyme 
f r o m  an acetone powder  of the m i c r o o r g a n i s m  with water ,  a c id - the rma l  denaturat ion of impur i t i es ,  p r ec ip i -  
tat ion of the act ive pro te in  with acetone,  f rac t ionat ion with polyethyleneglycol ,  and ch roma tog raphy  on DEAE- 
cel lu lose .  In this sequence of opera t ions ,  f r o m  10 g of acetone powder  is obtained an enzyme with a spec i f i c  
act ivi ty of 209.5 MU/mg of pro te in  (initial act ivi ty 2.5 MU/mg of protein)  with a yield of 19.6% with r e spec t  
to act ivi ty and 0.24% with r e spec t  to prote in .  

The pur i ty  and homogeneity of the isolated enzyme were  shown by disk e l e c t r o p h o r e s i s  in po lyac ry l -  
amide gel (Fig. 1). The posi t ions  of the main  prote in  and enzyme bands coincide, and the purif ied enzyme 
contains only t r a c e s  of o ther  p ro te ins .  

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

We obtained the pro  ducting agent of L - a s p a r a g i n a s e  - the s t r a in  E. coli 671 - f r o m  S. A. Grannikova 
(N. F. Gama leya  Insti tute of Epidemiology and Microbiology of the Academy of Medical Sciences of the USSR). 
The cul ture  of the m i c r o o r g a n i s m  was grown on a medium containing 3% of maize  ex t r ac t  (dry weight), 1% 
of peptone, 0.5% of NaC1, and 0.1% of asparag ine ,  pH 7.0-7.2.  Fe rmen ta t ion  was p e r f o r m e d  in a g lass  f e r -  
m e n t e r  (50 l i t e r s )  under  aerobic  conditions at 27-28°C for  10-12 h. The b iomass  was sepa ra ted  f r o m  the 
medium on a FS-45 supercen t r i fuge .  Yield: 400-450 g of moi s t  b i o m a s s  (35-37% of dry  residue)  with a 
specif ic  act ivi ty  of 850 MU/g of dry res idue or  2.5 MU/mg of prote in .  

The b iomass  was twice suspended in cold acetone (1: 10), the ce l l s  were  sepa ra ted  by centrifuging, 
and the product  was dr ied in a des i cca to r  until the solvent  has been  e l iminated  comple te ly .  The yield of 

acetone powder  was 20°~ of the crude b i o m a s s  (specific act ivi ty 750- 
-- 800 MU/g of dry powder) .  

I To isolate the L - a s p a r a g i n a s e ,  10 g of the acetone powder  was 
suspended in 250 ml of dist i l led wa te r  and was ex t rac ted  at room t em-  
pe ra tu re  for  2 h, and the ex t r ac t  was sepa ra ted  by centr i fuging (30 rain, 
20,000 rpm).  Then 3°/o of g |ycine was added, the pH of the ex t rac t  was 

- -  brought  to 4.5 with 2 N hydrochlor ic  acid, and it was heated on the wa te r  
bath to 55°C and was rapidly cooled to 0°C. Af ter  30 rain, it was cen-  
t r i fuged (20 min,  6000 rpm),  a f t e r  which the supernatant  was brought  to 

- -  pH 5.5 with 5 M KOH. 
t 2 

Then it was f rac t ionated  with cold acetone (-10°C) in a ra t io  of 
Fig. 1. E i e c t r o p h o r e g r a m  of 1 : 1.8 {by volume).  The prec ip i ta te  was sepa ra t ed  by centr i fuging (10 
L - a s p a r a g i n a s e :  1) protein;  rain, 6000 rpm) and was dissolved in 30 ml  of po ta s s ium phosphate buf- 
2) enzyme,  f e r  (0.05 M, pH 8.0). 
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The resul t ing protein solution was acidified with 2 N acetic acid to pH 5.5, p01yethyleneglycol with a 
molecu la r  weight of 1500 was added to 20% saturation,  and the mixture  was left in the r e f r i ge r a to r  fo r  24 h. 
The precipi tate  was separated by centr i fuging (20 min, 6000 rpm), and the concentra t ion of polyethylene-  
glycol was brought to 50~ saturat ion.  After  a day (4°C), the precipi ta te  was separated off by centrifuging 
and was dissolved in 5 ml of water .  

The L-asparaginase  was purified fu r the r  on DEAE-cel lulose.  Fo r  this purpose,  the protein was p re -  
cipitated with a threefold amount of acetone, the precipi ta te  was dissolved in 0.01 M potassium phosphate 
buffer,  pH 8.5 (concentration of prote in  0.2-0.3 mg/ml) ,  and the proteins  were adsorbed on DEAE-cel lulose 
("Reanal"). Under these conditions, 65.5% of the total prote in  and 85.5ff0 of the total L-asparaginase  activity 
were adsorbed.  

The desport ion of the L-asparaginase  was pe r fo rmed  with 0.065 M potassium phosphate buffer,  pH 
8.0. As a result ,  47.1% of the adsorbed prote in  and 90.3% of the adsorbed L-asparaginase  activity were 
desorbed.  The specific activity of the prepara t ion  obtained was 209.5 MU/mg of protein.  

To the enzyme solution was added 1~o of glycine and it was f r e e z e - d r i e d  (activity 200 MU/mg of pro-  
tein). 

The activity of the L-asparaginase  was determined by di rect  Ness ler iza t ion [6] and the protein con- 
tent by Lowry ' s  method [7]. Disk e lec t rophores i s  in polyacrylamide gel was pe r fo rmed  by Davis 's  method 
[8]. The L-asparaginase  activity was determined by staining in the gel by a method previously  proposed 
by us [9]. 

C O N C L U S I O N S  

A modified method for  obtaining purified L-asparaginase  f rom E. coli 671 is proposed.  The pur i f ica-  
tion includes ext rac t ion  with water  f rom an acetone powder, ac id- thermal  t reatment ,  f ract ionat ion with 
acetone and with polyethyleneglycol,  and volume chromatography on DEAE-cel lulose.  

The specific activity of the L-asparag inase  was 200 MU/mg of protein,  and the yield of enzyme 19.6%. 
Its puri ty was shown by e lec t rophores i s  in polyacrylamide gel. 
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