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For  a compara t ive  study of the amino acid composi t ion of the globulins of seeds of the cotton plant of va r ie ty  
108-F and its radiomutant  we have developed a method for obtaining the 7S-globulin component f rom cottonseed using 
chromatography [1]. Continuing the invest igat ion,  the dinitrophenyl der iva t ive  of 7S-globul in  f rom cottonseed was 
subjected to t rypt ic  hydrolys is .  

The t rypt ic  hydrolysate  of the DNP-7S-globul in  was separa ted  on Sephadex G-25. After  48 hr incubation with 
t rypsin  (Fig. la),  two f rac t ions  were  obtained which, af ter  f r eeze -d ry ing ,  were  readi ly  soluble in ethanol. The UV 
absorpt ion spec t ra  of both f rac t ions  (Fig. 2) had two absorption maxima,  one at 255-260 m #  and the other at 350-  
355 rap.  The numer ica l  ra t io  of the two maxima for  the f i r s t  f rac t ion E350/E255 = 0.995 and for the second f rac t ion 
E350/E2~ ~ = 1.345 shows that the amounts of a romat ic  and dinitrophenylated amino acids in these f rac t ions  differ.  
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Fig.  1. Separat ion of a t rypt ic  hydrolysate  of 
DNP-7S-globul in  a f te r  incubation for  a) 48 hr  
and b) 96 hr.  (I-IV r e p r e s e n t  f rac t ion numbers) .  

Separat ion of a t rypt ic  hydrolysate  of DNP-7S-globul in  af ter  96 hr  incubation (Fig. lb) gave four f rac t ions ,  of 
which the third was co lo r l e s s  and its yield was grea tes t ,  The rat io  of the maxima at 350 and 255 m p  for  the f i r s t  
f rac t ion  was 0.7'77, for  the second f rac t ion  1.06, and for  the fourth 1.370; the third f rac t ion  had only one maximum,  at 
255 rap.  

Consequently, with an i nc r ea se  in the amount of dinitrophenyl amino acids per  unit of a romat i c  acids,  the volume 
of eluent  r equ i red  for  the elution of the f rac t ions  inc reased .  

On compar ing  the f rac t ions  obtained f rom the tryptic hydrolys is  of DNP-7S-globul in  for  48 and 961~r, we see 
that E350/E255 of the f i r s t  f rac t ion  of the f i r s t  incubation is s i m i l a r  to the second fract ion of the 96 hr, incubation, 
and the second f rac t ion  is equal to the fourth f rac t ion of the second incubation. The f i r s t  and third f rac t ions  in the 96- 
hr  t rypt ic  hydrolysate  of the DNP-globul in  were  apparent ly formed as a r e su l t  of a f a r - r e a c h i n g  hydrolysis  of the 
pro te in  or  of the action of other  enzymes ,  such as chymotrypsin,  which is p resen t  in c rys ta l l ine  t rypsin in t r ace  
amounts in the fo rm of an impuri ty .  Consequently, fur ther  study was ca r r i ed  out on the product  of the 48-hr  
incubation. On disk e l ec t rophore s i s  onpo lyac ry lamide  gel, the res idue remain ing  af ter  t rypic hydrolysis  RTH 
(residue of the t rypt ic  hydrolys is  of CNP-7S-globulin)  mig ra t e s  as one yellow band. This takes up the stain when the 
gel is t rea ted  with the dye Coomass ie  Br ight -Blue .  The two f rac t ions  obtained on a column of Sephadex G-25 each gave 
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a s ing le  band on e l e c t r o p h o r e s i s  which was washed  out in the s ta in ing  p r o c e s s  b e c a u s e  of i ts  good so lub i l i ty  in aqueous  
and e thano l i c  so lu t ions .  
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Fig.  2. UV abso rp t ion  s p e c t r u m  of a) the f i r s t ,  
and b) the second  f r a c t i o n s .  

On e l e c t r o p h o r e s i s ,  RTH is  highly mobi l e ,  while  the D N P - 7 S - g l o b u l i n  is  i m m o b i l e .  Tab le  1 g i v e s  the r e s u l t s  of 
a quan t i t a t ive  ana lys i s  of the 12 amino  ac ids  conta ined in the f r a c t i o n s .  The r a t io  of these  ac ids  in the D N P - 7 S -  
g lobul in  is g iven for  c o m p a r i s o n .  C o m p a r e d  with the second  f r ac t ion ,  the f i r s t  conta ins  l a r g e  amount s  of l euc ine ,  
pheny la l an ine ,  p r o l i n e ,  and g lu t amic  and a s p a r t i c  acid.  The second  f r a c t i o n  has  m o r e  than two and a half  t i m e s  as 
much  as s e r i n e ,  and a l m o s t  t h r e e  t i m e s  as much  g lyc ine  as the f i r s t .  The amino  acid  compos i t i on  of the RTH l i kewi se  
d i f f e r s  f r o m  that  of the D N P - 7 S - g l o b u l i n .  In the f r a c t i o n s  of the t ryp t i c  h y d r o l y s a t e  the amount  of p ro l i ne  is  g r e a t e r  
than in the D N P - 7 S - g l o b u l i n .  The b a s i c  amino  ac ids  w e r e  not  d e t e r m i n e d  qua l i t a t ive ly .  

Table  1. Ra t io  of the T w e l v e  Amino  Acids  in the 
F r a g m e n t s  f r o m  the T r y p t i c  Hydro ly s i s  of D N P -  
7S-g lobul in  f r o m  Cot tonseed  

J'~st~'-'- Content, % 
Amino acid .second [ DNP-7S- 

[fraction ~act ion[  RTH gobul in  

Asparagine 
Threonine 
Serine 
GIutamic acid 
Proline 
Glycine 
Alanine 
Valine 
Iso[eucine 
Leucine 
Tyrosine 
Phenylalanine 

12.70 
5.65 
5.76 

25.72 
6.88 
4.11 
5.8l 
2.11 
3.44 
7.62 
] , 95  

10.42 

9.30 17.44 I 
7.40 4.50 I 

18.50 5.511 
19.50 17.10 I 
4.63 I 5.431 

11.60 4.94 I 
6.74 5 30 
3.58 9.86] 
3.25 5.04 [ 
4.92 9.55[ 
i .95 1.35 
4.60 8,40 

14.30 
4.21 
7.55 

29.20 
5.90 
5.94 
5.56 
5.54 
8.85 
8.12 
o. 306 
9.50 

In the d in i t ropheny la t ion  of the globulin,  the OH group of t y r o s i n e  and the e - a m i n o  group of lys ine  a r e  
d in i t ropheny la ted .  Th is  is s e e n  in Tab le  2, which g ives  the r e s u l t s  of a d e t e r m i n a t i o n  of the amino  acid  compos i t i on  
of the D N P - T S - g l o b u l i n .  C o m p a r e d  with the n o r m a l  7S-giobuli~a, the amount s  of l y s ine  and t y r o s i n e  in the D N P - 7 S -  
g lobul in  a r e  v e r y  low. The amount  of t y r o s i n e  in the f r ac t i ons  should p robab ly  be  h i g h e r  than is  shown by the r e s u l t s  
obtained.  

What  has  been  sa id  above a l lows  us to a s s u m e  that  the amino  ac ids  a r e  found with d i f f e ren t  f r e q u e n c i e s  in the 
m o l e c u l e  of the 7S-g lobu l in  of co t tonseed .  It  is  p o s s i b l e  that  t he r e  a r e  s ec t ions  where  ind iv idual  amino  ac ids  a r e  
c o n c e n t r a t e d .  Thus,  s e r i n e  and g lyc ine  a r e  l o c a l i z e d  in l a r g e  amounts  in the second  f r a c t i o n  of the t ryp t i c  hyd ro ly sa t e  
of D N P - 7 S - g i o b u l i n  i s o l a t e d  on a c o l u m n  of Sephadex G-25.  

EXPERIMENTAL 

The 7S-g lobu l in  was i s o l a t e d  f r o m  the seeds  of the co t ton  p lan t  of v a r i e t y  108-F  by the method  d e s c r i b e d  
p r e v i o u s l y  [1]. D in i t ropheny la t i on  was c a r r i e d  out by S a n g e r ' s  method  [2]. The r e a c t i o n  m i x t u r e  was s t i r r e d  in a 
d a r k  p lace  fo r  2 hr .  The  DNP-g lobu l i n  that  had depos i t ed  was cen t r i fuged  off, and the r e s i d u e  was t r e a t e d  with I N 
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HCI to a f e e b l y  ac id  r e a c t i o n .  T h e n  i t  w as  c e n t r i f u g e d  a g a i n  and  w a s h e d  wi th  d i s t i l l e d  w a t e r  un t i l  n e u t r a l .  A f t e r  t h i s  

the  D N P - g l o b u l i n  w as  f r e e z e - d r i e d .  

T a b l e  2. A m i n o  Ac id  C o m p o s i t i o n  of the  7 S - g l o b u l i n  
f r o m  C o t t o n s e e d  and  I t s  D i n i t r o p h e n y l  D e r i v a t i v e s  

Content, % 

Amino acid 

Lysine 
Histidine 
Arginine 
Aspartic acid 
Threonine 
Serine 
Glut amic acid 
Proline 
Glycine 
Alanine 
Valine 
Isoleucine 
Leucine 
Tyrosine 
Phenylalanine 

7S- [ DNP-7S- 
glob- globulin 
ulin 

2.621 0.206 
2.60 i 2.76 

12_70 1 12.54 
ll.bO 1 12.06 
3,28 I 3.56 
0.41 I 6.40 

22.90 I 24.7O 
4.191 4.98 
b. tb I 5.01 
4.80 ~ 4.70 
4.95 I 4.67 
6 . u t  i 3,26 
5 . 4 7  I 6 . 8 6  
1.8{5t 0.258 
6.92 I 8.01 

The  D N P - p r o t e i n  (200 mg)  was  d i s s o l v e d  in  10 m l  of 8 M u r e a  and  d e n a t u r e d  a t  60 ° C f o r  2 h r  [3]. The  d e n a t u r e d  
p r o t e i n  was  i n c u b a t e d  wi th  t r y p s i n  ( f r o m  the  f i r m  Spofa,  C z e c h o s l o v a k i a )  a t  37 ° C f o r  48 and  96 h r .  The  r a t i o  of 
e n z y m e  to s u b s t r a t e  was  1 : 100 in  the  f i r s t ,  and  1 : 50 in  the  s e c o n d .  A f t e r  i n c u b a t i o n ,  the  m i x t u r e  was  c e n t r i f u g e d .  
The  r e s i d u e  was  w a s h e d  s u c c e s s i v e l y  wi th  a c i d i f i e d  w a t e r ,  e t h a n o l ,  and  e t h e r .  The  c e n t r i f u g a t e  was  p a s s e d  t h r o u g h  
a c o l u m n  of S e p h a d e x  G - 2 5  ( f r o m  the  f i r m  P h a r m a c i a ,  Sweden)  wi th  d i m e n s i o n s  of 4.5 x 90 cm.  The  f r a c t i o n s  w e r e  
s u b j e c t e d  to s p e c t r o p h o t o m e t r y  a t  280 m p  i n  a S F D - 2  s p e c t r o p h o t o m e t e r  and  w e r e  f r e e z e - d r i e d .  E l e c t r o p h o r e s i s  in  a 
p o l y a m i d e  gel  was  c a r r i e d  out  by  D a v i s ' s  m e t h o d  [4]. A m i n o  ac id  a n a l y s i s  was  c a r r i e d  out  a f t e r  ac id  h y d r o l y s i s  on a n  
a m i n o  ac id  a n a l y z e r  f r o m  the  f i r m  H i t ach i  ( J apan ,  Mode l  K L A - 3 B ) .  

CON C LUSI ONS 

T he t r y p t i c  h y d r o l y s i s  of D N P - 7 S - g l o b u l i n  f r o m  c o t t o n s e e d  gave  pep t i de  f r a g m e n t s ,  w h o s e  a m i n o  ac id  

c o m p o s i t i o n  was  s t u d i e d .  
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