
A N  I N V E S T I G A T I O N  O F  T H E  G L O B U L I N S  O F  

III.  ISOLATION OF AN 11S GLOBULIN 

N. P .  Y u l d a s h e v a ,  M. A .  K u c h e n k o v a ,  
a n d  P .  K h .  Y u l d a s h e v  

C O T T O N  S E E D S  

UDC 547.962.5 

By gel ch romatography  in a thin l a y e r  of Sephadex G-150 (superfine) we have isolated two components  
of high m o l e c u l a r  weight.  In o r d e r  to de te rmine  the i r  mo lecu l a r  weights we  used p ro te in  m a r k e r s  with 
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Fig. 1. Separat ion on a column of 
Sephadex G--200: 1) total  globulin; 
2) p ro te in  f rac t ion  a f t e r  the e l i m -  
ination of the bulk of the 7Sglobulin. 
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Fig. 2. E l e c t r o p h o r e t o g r a m s  ob- 
tained by disc e l e c t r o p h o r e s i s  in 
po lyac ry lamide  gel:  1) l lSg lobu l in  
in t r i s - b u f f e r ,  pH 8.6; 2) in t r t s -  
buffer ,  pH 8.6, with the addi t ionof  
20% of sodium chloride;  3) in 8 M 
urea ;  4) in 0.1% sodium dodecyl-  
sulfate .  

known molecu l a r  weights:  bovine s e r u m  albumin, g lucose oxidase~ 
and ca ta l a se .  The mo lecu l a r  weight of the h igh-molecu la r -we igh t  
globulin p re sen t  in g r ea t e s t  amount,  accord ing  to gel ch romatog-  
raphy, was 312,000, and that of the second component,  the amount 
of which did not exceed 2~ of the total  weight of protein,  was about 
500,000. 

In the total  globulin, by sedimenta t ion  on u l t racent r i fugat ion  
we detected pro te ins  with sedimenta t ion  coeff ic ients  of 7S, l lS ,  
and 15S (10 mg of p ro te in  was dissolved in 1 ml of 10~0 sodium 
chloride,  pH 7.4, o r  phosphate buffer ,  #=0.5 ,  pH 7.4; MOM-120 
centr i fuge,  speed 50,000 rpm,  t ime 40 rain). According to the 
r e su l t s  of sedimentat ion,  the mo lecu l a r  weight of the 7S compo-  
nent is 130,000, that of the l lS  component  280,000, and that of 
the 15S component  560,000, which ag rees  well  with the r e su l t s  
of gel ch romatography .  

The N- t e rmina l  amino acids in the l l S  and 15S globular  
components  were  de te rmined  by the dansylat ion m e t h o d :  histidine 
and t r a c e s  of alanine and phenylalanine.  Fo r  the p r e p a r a t i v e  
isola t ion of the l l S  globulin we used gel f i l t ra t ion  on a column 
of Sephadex G-200 [1] of the total  globulin and pro te in  f rac t ion  
obtained a f t e r  the e l iminat ion f r o m  the total  pro te in  of the bulk 
of the 7S globulin by a method descr ibed  p rev ious ly  (Fig. 1). 

Separat ion was moni tored  by de termining  the N- t e rmina l  
amino acids by the dansyl method and a rough mo lecu l a r  weight 
by means  of De te rmann ' s  fo rmula  [2]. Fu r the r  pur i f ica t ion made 
use of ion-exchange chromatography  on a column of DEAE-ce l lu -  
lose  equi l ibra ted  with phosphate buffer ,  pH 7.4, /~ 0.3 (column 
s ize  20 × 30 cm,  ra te  of elution 12 ml /h) .  The pro te in  was eluted 
by the superpos i t ion  of an ionic s t rength  gradient  f r o m  0.3 to 1 
at a value of # of 0.45-0.55. After  d ia lys is  and f r eeze  drying, 
the p ro te in  had comple te ly  lost  i ts  capaci ty  for  dissolving in 
buffers  and sal t  solut ions,and,  there fore , to  de te rmine  the N- 
t e rmina l  amino acid it was dissolved in 8 M urea .  Then the N- 
t e rmina l  amino acid was found, jus t  as in the case  of the l lS  
globulin obtained with a thin l aye r  of Scphadex, to be histidine 
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with t race amounts of alanine and phenylalanine. Figure 2 gives electrophoretograms [1] of the l lS  com- 
ponent in tr~s-buffer (pH 8.6) and in i r is -buffer  with sodium chloride, and also of the l lS  component pre-  
viously incubated in 8 M urea and 1% dodecylsulfate at 50°C for 45 rain. The results of electrophoresis  
show the presence of a quaternary structure in the l lS  globulin of cotton seeds. 

The amino-acid composition was determined after hydrolysis in 5.7 N hydrochloric acid at 105°C 
for 24, 48, and 72 h. The hydrolyzate was analyzed in a type AAA-881 amino-acid analyzer. The amino- 
acid composition was as follows (~): lysine 2.7, histidine 2.1, arginine 9.75, aspartic acid 8.57, threonine 
2.8, serine 3.67, glutamic acid 15.42, proline 4.32, glycine 2.9, alanine 2.75, valine 4.12, met.hionine 0.625, 
isoleucine 2.2, leucine 5.2, tyrosine 3.27, and phenylalanine 6.12. 
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