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It is known [1] that L-aspa r t a t e ,  2-oxoglutarate aminot ransferase  (EC 2o6.1.1), is one of the most 
active enzyme sys tems  of dormant  cotton seeds.  

The present  paper  gives information on the isolation of this enzyme f rom cotton seeds of var ie ty  
108-F.  We extracted the defatted flour obtained f rom the seeds [2] with a buffer solution, pH 6, containing 
10 -3 M glutathione, sodium pyruvate ,  EDTA, and Tween-80 (detergent). The extract  was brought to pH 6 
and fractionally precipi ta ted with ammonium sulfate. The 40% to 70%-saturation fraction possessed  the 
highest aspar ta te  aminot ransferase  activity. Ion-exchange chromatography on CM-cel lulose was used for  
the fur ther  purif icat ion of the prote in  fraction.  The initial 0.01 M acetate buffer,  pH 5.4, eluted a protein 
fract ion f rom the column (peak I) which possessed  no activity. Then the concentrat ion of the buffer was in- 
c reased  f rom 0.01 M to 0.04, 0.06, and 0.08 M. The 0.08 M buffer eluted two more  prote in  fract ions 
(peaks II and III), which possessed  aspar ta te  aminot ransfe rase  activity (Fig. 1). 

The active fract ions f rom the CM-cellulose were concentrated and dialyzed against 0.01 M phosphate 
buffer,  pH 7.6, and each separa te ly  was t r ans f e r r ed  to a column of DEAE-cel lulose equilibrated with the 
same buffer.  

The enzyme was eluted f rom the column with 0.02 M phosphate buffer,  pH 706; the colored impurit ies 
remained at the top of the column. 

The high degree of pur i ty  of the enzyme was confirmed by the results  of r echromatography  on a 
column of DEAE-cel lulose .  Information on the isolation and purif ication of the enzyme are  given in Table 1. 

The protein fractions obtained in all the stages of purif icat ion were studied by e lec t rophores i s  in 
acry lamide  gel [3]. The fraction precipi tated at 70% saturat ion exhibited two bands, and on separat ion on 
CM-cel lulose the fractio n eluted in peak I gave seven bands, that in peak II three bands, and that in peak III 
one band. After  chromatography on a column of DEAE-cel lulose ,  the e lectrophoret ic  composit ion of the 
fractions had not changed. On e lec t rophores i s ,  all the components migrated towards the anode {Fig. 2). 

On determining aspar ta te  aminot ransfe rase  activit ies during the work, it was found that with a de-  
c rease  in the concentrat ion of enzymes in the solution its activity rose .  For  the animal enzyme it has been 
reported [4] that in relat ively concentrated solutions aspar ta te  aminot ransferase  is predominantly in a 
catalyt ical ly poorly active associa ted form which, on dilution, dissociates  into subunits with a relat ively 
higher  activity. This situation requires  fur ther  study for the plant enzyme.  

EXPERIMENTAL 

The activities were determined by the colorimetric method with 2,4-dinitrophenylhydrazine [5]. At 

all stages of purification the concentration of protein was determined by the Warburg-Christian method [6]. 

Defatting of the Seeds. One hundred grams of the seeds was colled with nitrogen and crushed in a 

mortar, after which they were sieved from hulls and were ground. Then they were extracted with four 

volumes of acetone cooled to - 30 to - 40°C forl.5-2 h; after filtration, the residue was washed with a 
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F ig .  1. S e p a r a t i o n  of  the  p r o t e i n  f r a c t i o n  c o r r e s p o n d i n g  
to  40-70% s a t u r a t i o n  wi th  (NH4)2SO 4 on a c o l u m n  of C M -  
c e l l u l o s e .  

F ig .  2. E l e c t r o p h o r e g r a m s  of  the  a c t i v e  f r a c t i o n s  ob ta ined  
d u r i n g  p u r i f i c a t i o n :  1) f r a c t i o n  p r e c i p i t a t e d  with 40 -  to  
7 0 % - s a t u r a t e d  (NH4)2SO4; 2) f r a c t i o n  e lu t ed  in  p e a k  I f r o m  
the  C M - c e l l u l o s e ;  3) p e a k  II; 4) peak  I I I .  

T A B L E  1 

Purification stage 

Initial extract 
Precipitate with 

40-70% (NH4)2SO4 
Chromatography on 

CM-cellulose, peak II 
Chromatography on 

CM-cellulose, peak III 
Chromatography on 

DEAE-cellulose, peak III 

Vol., 
ml 

150 

50 

36 

25 

10 

Activity 
total specific 
no. of activity 
units units/m 

4332 0.19 

2999,5 4,87 

1805,4 109 

790,2~ 104 

390 300 

~" Deg. of 
purifi - 
cation 

10o 

69 

41,6 

18,2 

9,0; 

1 

25 

574 

548 

1579 

coo led  m i x t u r e  of a ce tone  and e t h e r  (1 : 2) un t i l  
the  f i l t r a t e  no l o n g e r  had  a ye l low c o l o r .  The  
so lven t  r e s i d u e s  w e r e  e l i m i n a t e d  u n d e r  v a c u u m .  
This  gave  60 g of d e f a t t e d  f l ou r .  

E x t r a c t i o n .  F o r t y  g of  d e f a t t e d  f l ou r  was 
s t i r r e d  with  f ive  v o l u m e s  of a so lu t i on  con ta in ing  
10 -3 M g lu t a th ione ,  s o d i u m  p y r u v a t e ,  EDTA,  and 
Tween-80  at  4°C f o r  12-18 h. The  s u s p e n s i o n  was  
c e n t r i f u g e d  fo r  30 ra in  at  6000 r p m  and t h e n  fo r  
30 ra in  at  18,000 r p m .  The  s u p e r n a t a n t  l iquid  o b -  
t a i n e d  was  f r a c t i o n a l l y  p r e c i p i t a t e d  wi th  a m m o -  
n i u m s u l f a t e .  The  p r e c i p i t a t e  f r o m  0-40% s a t u r a -  

t i on  was  r e j e c t e d ,  and  tha t  f r o m  40-70% s a t u r a t i o n  was  c e n t r i f u g e d  at  18,000 r p m  f o r  15 min .  The  r e s i d u e  
was  d i s s o l v e d  in t he  m i n i m u m  amount  o f  0.01 M a c e t a t e  bu f f e r ,  pH 5.4,  and d i a l y z e d  a g a i n s t  the  s a m e  b u f -  
f e r  un t i l  the  a m m o n i u m  su l f a t e  had  b e e n  c o m p l e t e l y  e l i m i n a t e d .  

S e p a r a t i o n  on a Co lumn of C M - C e l l u l o s e .  The d i a l y s a t e  was  c e n t r i f u g e d  at  18,000 r p m  f r o m  the  
p r e c i p i t a t e  tha t  had  d e p o s i t e d  d u r i n g  d i a l y s i s  fo r  15 min ,  and was  t r a n s f e r r e d  to a c o l u m n  of  C M - c e l l u l o s e  
e q u i l i b r a t e d  with  0,01 M a c e t a t e  bu f f e r ,  pH 5.4 (co lumn d i m e n s i o n s  16 -× 4.5 c m ,  r a t e  of e lu t ion  16 m l / h ) .  
F o u r - m i l l i l i t e r  f r a c t i o n s  w e r e  o b t a i n e d  in  a c o l l e c t o r .  The  e x t i n c t i o n  of  the  p r o t e i n  f r a c t i o n s  at  280 n m  
w a s  d e t e r m i n e d  on an S F - 4  s p e c t r o p h o t o m e t e r .  A g raph  w a s  p lo t t ed  f r o m  the  s p e c t r o p h e t o m e t e r  r e a d i n g s  
( see  F ig .  1). The  f r a c t i o n s  b e l o n g i n g  to  one p e a k  a c c o r d i n g  to t he  g raph  w e r e  c o m b i n e d ,  and t h e i r  c o n c e n -  
t r a t i o n  of p r o t e i n  and a c t i v i t y  w e r e  d e t e r m i n e d .  Then  they  w e r e  c o n c e n t r a t e d  by  m e a n s  of  Sephadex  G-25 .  

S e p a r a t i o n  on D E A E - C e l l u l o s e .  The p r o t e i n  f r a c t i o n s  a f t e r  c o n c e n t r a t i o n  wi th  Sephadex  G-25 w e r e  
d i a l y z e d  a g a i n s t  0.01 M p h o s p h a t e  b u f f e r ,  pH 7.6,  and  w e r e  t r a n s f e r r e d  to  a c o l u m n  of  D E A E - c e l l u l o s e  
e q u i l i b r a t e d  wi th  the  s a m e  b u f f e r  ( co lumn d i m e n s i o n s  17 × 1.5 c m ,  r a t e  of e lu t ion  12 m l / h ) .  T h r e e - m i l l i -  
l i t e r  f r a c t i o n s  w e r e  ob t a ined  in a c o l l e c t o r .  

E l e c t r o p h o r e s i s .  The m i c r o m e t h o d  in a th in  l a y e r  of p o l y a c r y l a m i d e  ge l  was  u s e d .  The  d i m e n s i o n s  
of  a p l a t e  w e r e  8.5 x 2 × 0.15 c m ,  t h e  vo l t age  300-350 V, the  c u r r e n t  7 mA p e r  p l a t e  and the  t i m e  of e l e c -  
t r o p h o r e s i s  30 mino T r i s - c i t r a t e  bu f f e r ,  pH 9.3,  was  u s e d .  

S U M M A R Y  

U s i n g  f r a c t i o n a t i o n  wi th  a m m o n i u m  su l f a t e  and i o n - e x c h a n g e  c h r o m a t o g r a p h y  on C M -  and D E A E - c e l -  
l u l o s e s ,  two f r a c t i o n s  wi th  a s p a r t a t e  a m i n o t r a n s f e r a s e  a c t i v i t y  have  b e e n  ob ta ined  f r o m  co t t on  s e e d s .  
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