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We have previously  par t ia l ly  charac ter ized  the globulins of the seeds of cotton plants of radiomu- 
rants of the 1965-1966 crop,  studying thei r  N- terminal  groups and amino acid composition [1], a change in 
the ratio of the globulin components in the radiomutar~s being found. 

This paper  gives the results  of a study of the globulins of cotton seeds of radiomutants of the 1964- 
1966 crop and of the var ie ty  108-F by a quantitative chromatographic  fractionation of the N- and C - t e r m i -  
nal amino acids and a comparat ive  study of the amino acid composit ion of two peptide fragments f rom the 
7S globulin. 

The chromatography of a salt extract  (10% solution of NaC1) of defatted cot ton-seed flour (after the 
elimination of the water-soluble  proteins) on a DEAE-cel lulose column containing 8 M urea  gave three 
fract ions both in the case of var ie ty  108-F and in the case of the radiomutants (Fig. 1)° The E280/E260 ratio 
showed that the first  f ract ion was free f rom nucleic acids.  After being chromatographed twice, this f rac -  
tion proved to be homogeneous on disc e lec t rophores is  on polyacrylamide gel and with respect  to the N- 
terminal  group [2]. The second fraction was heterogeneous and contained four o r  five e lectrophoret ic  com-  
ponents, including the 7S globulin the isolation and some charac te r i s t i cs  of which have been descr ibed p r e -  
viously [3]. The third  fraction consisted mainly of nucleic acids.  

It can be seen f rom Table 1 that the contents of the f irst  and second fractions of the globulins in the 
seeds of the var ie t ies  studied were different. In the radiomutants of the 1964-1965 crop the content of the 
f i rs t  f ract ion was higher  than in var ie ty  108-F and the radiomutant of the 1966 crop.  The same resul ts  
were obtained in a study of the ratio of the N- terminal  amino acids of the globulins isolated by diluting a 
salt  extract  o f  the seed flour with water  (Table 2). 

The dec rease  in the amount of N-terminal  histidine shows a fall in the relative content of the 7S 
globulin in the cotton seeds of the radiomutants of the 1964-1965 crop.  

The figures given in Tables 1 and 2 show that the content of globulin components is res tored  in the 
radiomutant of the 1966"crop. However, the resul ts  of a study of the C- te rminal  amino acids of the globu- 
lins of the var iants  mentioned by the carboxypeptidase method of cleavage show that the radiomutant of the 
1966 crop also differs f rom the initial var ie ty  108-F (Table 3). In the radiomutant of all the generations 
the amount of C- te rminal  aspar t ic  acid is twice as great  as in va r ie ty  108-F. The content of C- te rmina l  
threonine and glutamic acid shows a considerable res tora t ion  of the ratio of the globulin components in the 
radiomutant of the 1966 crop.  

It has been observed [4] that the 7S-globulin f rom cotton seeds i r radiated in the f i rs t  generation with 
T rays at a dose of 6 kr  is dimerizedo On investigating the sedimentation and diffusion constants in the 
ul t racentr i fuge,  it can be seen that these proper t ies  of the 7S-globulin f rom the radiomutants of the 1966 
crop have not changed: in view of the ve ry  small  amount of the preparat ions  of the globulins, the 7S-globu- 
lin f rom the radiomutants of the 1964-1965 crop was not studied. The N- terminal  amino acid and the C- 
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Fig, 1. Separation of a salt extract of 

c o t t o n - s e e d  f lour  on D E A E - c e l l u l o s e :  
1) 0.005 M t r i s - H C l ,  pH 8.6, in 8 Murea ;  
2) 0.01 M t r i s -HC1 ,  pH 8.6, in 8 M u r e a  
and 2% NaCI; 3) 0.05 M t r i s -HC1 ,  pH7 .5 ,  
in 8 M u r e a  and 5% NaC1. 

T A B L E  3. Rat io  of  the C - T e r m i n a l  
Amino Acids  in the Tota l  Globulins of 
the Seeds of Cotton of  Va r i e t y  1 0 8 - F  
and Rad iomutan t s ,  mole -% 

Amino acid 

Aspartic acid 
Threonine 
Serine 
Glutamic acid 
Glycine 
Alanine 
Valine 
Isoleucine 
Leucine 
Tyrosine 
PSenylalanine 

T A B L E  1. Ratio of  the 
P r o t e i n  F rac t i ons  in Salt 
E x t r a c t s  of  Co t ton-Seed  
F lou r  

Fraction ~Vari- IP~diomutant of the 
btv [ ~ ~ r . _ _  

n u m b e r  1 6 8  F ]  1964 1965 I 1966 

1 [ 38.5 [ 48.7 
2 54.0 44.9 
3 7.5 6.4 

T A B L E  2. Ratio of  the N-  
T e r m i n a l  Hist idine and A r -  
ginine in the  Tota l  Globulin 
of Cot ton Seeds ,  mole-% 

t Radiomutant of  
N-Term±- 1Vari- nal aminoletY I the crop year 

acids ]108-F] 1964 I 196~ I 1~ 

z l J l  47,3 55,3 Histidine 58,5 20,0 23,2 62.2 
8,8 8,3 Arginine 41,5 80,0 76,8 37,8 

T A B L E  4. Rat io  of the Amino  Acids  in the Pept ide  F r a g -  
ments  of  a T r y p t i c  Hydro ly sa t e  of the DNP-7S-Globu l ins ,  
% 

Amino acids 
IVari- Radiom, utan~ of the crop 

...... . tyear) 
II°  _F 1964 t 1965 I 1966 . .  Aspartic a c i d  

] Threonine 
b.161 11,65] 11,45 11,60 Serine 

24.501 32 9{] 31.60 21,75 Glutamic acid 
9.651 10,051 9,27 10,75 Proline 
9.201 3,10] 2,50 10,40 Glycine 

13.151 13,60[ 10,20 13,52 Alan±he 
15.90[ 15,00 13,50 18,35 Valine 
4.781 2,84 6 08 4,40 Isoleucine 
3 781 1,14 2 15 1,66 Leucine 
5.481 4,07 8 80 3 79 Tryosine 
3.501 1,93 2:00 Traces Phenylalanine 
3.901 3,65 2,45 3,76 

Fragment I 
variety 108-Flradiomutant 

13.05±0,521 12,50i0,45 
5,97±0,23[ 5,56±0,19 
7,18:E0,351 9,30±0,45 

2%00+ 1,601 28,50± 1,30 
6,38 +0,60/ 6,40:E0,31 
5,42+0,40 5,70:E0,20 
5,47±0,20 5,56±0,16 
2,63+0,30 2,61±0,25 
4,03+0,16 4,01 ±0,10 
7,96+0,25 5,82+0,32 
2,04±0.13 3,03±0,11 

10~95±0,36 I1,02±0,46 

Fragment II 
variety 108-F radiomutant 

9,80-1-0,39 
7,20±0,23 

18,40±0,95 
23,60±1o20 
5,30:E0,14 

11,80zk0,62 
6,30±0,35 
3.60±0,17 
3,25±0,21 
4,22:k0,19 
1,95±0,10 
4,6O±0,26 

10,00±0.46 
6.90±0.15 

15,95:i:0,73 
24.64±1.12 
4,90±0,11 

12.00±0,38 
8.62±0,42 
3,81+0,15 
2,76+0.18 
4.50±0.21 
2.00+0.10 
3,92±0.33 

t e r m i n a l  a m i n o - a c i d  sequence  of four  amino acid  r e s i d u e s  a r e  s i m i l a r  to those  of  the  7S-g lobul in  of  v a r i -  
e ty 1 0 8 - F  [3]. 

Tab le  4 gives  the  amino  ac id  compos i t i on  of  two pept ide f r a g m e n t s  f r o m  the  7S-globul in  of  the  seeds  
of  cot ton of  v a r i e t y  1 0 8 - F  and of  the r ad iomutan t  f r o m  the  s e g m e n t s  a c c e s s i b l e  to the ac t ion  of  t r y p s i n .  

The change  in the amino  acid  compos i t i on  of ident ica l  peptide f r a g m e n t s  of  the 7S-g lobul in  of  the 
r ad iomutan t s  with no change  in the  N-  and C - t e r m i n a l  g roups  appa ren t l y  shows an i n t r a m o l e c u l a r  r e a r -  
r a n g e m e n t  in the  p r i m a r y  s t r u c t u r e  of  the p ro t e in .  F u r t h e r  p r o g r e s s  in the  s tudy  of  the p ro te ins  of  co t ton  
seeds  will  make  it poss ib l e  to c h a r a c t e r i z e  t he se  changes  in m o r e  c o n c r e t e  fashion.  

EXPERIMENTAL 

Cotton seeds of the radiomutant of the 1964 crop were kindly given to us by P. Paiziev (Institute of 
Experimental Plant Biology, Academy of Sciences of the Uzbek SSR) and those of the 1965-1966 crop by the 
Institute of Experimental Plant Biology, Academy of Sciences of the Uzbek SSR, and the "Ak-Kurgan" col- 
lective farm. 

The isolation of the globulins and the methods for their study have been described previously [I, 3] 
and so has the chromatographic separation of a salt extract of the flour in the presence of 8 M urea [2]. 

The C-terminal amino acids were determined by the carboxypeptidase method of cleavage [5] with 
subsequent analysis on an amino acid analyzer. The analysis was carried out on i00 mg of the total globu- 
lin isolated by the precipitation of a salt extract of cotton-seed flour on dilution using 3 mg of twice recrys- 
tallized carboxypeptidase ("Reanal," Hungary) o Incubation was carried out at 37°C for 2 h. The splitting 
off of amino acids was stopped by bringing the incubation mixture to pH 2-3 by the addition of 2 N HCI. 

The DNP-7S-globulin was hydrolyzed with trypsin as described previously [6]. 
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The amino-ac id  composi t ion of the peptide f ragments  was de te rmined  a f t e r  acid hydro lys i s  (105°C, 
24 h, closed tube) on an amino acid ana lyzer .  

S U M M A R Y  

1. A di f ference  in the contents of the globulin components  in radiomutants  of the cotton plant in th ree  
generat ions has been es tabl i shed.  

2. The ra t io  of the globulin components  in the seeds  of the radiomutant  of the 1966 crop  was r e s to red ,  
but t h e m  was a change in the p r i m a r y  s t ruc tu re  of the 7S-globulin isolated f rom this plant .  
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