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We have previous ly  repor ted  that the 7S globulin of cotton seeds has a complex qua te rna ry  s t ruc tu re .  
After  a study of var ious  products  of the dissociat ion of  the prote in  in 8 M u rea  and 1% dodecyl sulfate i t  was 
establ ished that the 7S globulin consists  of 8 polypeptide chains of two types having molecu la r  weights of 16,000 
and 18,000 and differing f rom one another  by thei r  contents of carbohydra tes  and of amide groups [1, 2]. 

We have pe r fo rmed  the p repara t ive  separat ion of the products  of the dissociat ion of the prote in  in 8 M 
urea ,  consisting of three  monotypical  polypeptide chains, and have called them provis ional ly  subunits I and II. 
A compar ison of the peptide maps of the prote in  i tself ,  of its subunits, and of the glycopeptide f ract ion has 
shown that  the region of glycopeptides is the distinguishing pa r t  of the peptide maps of the subunits [2, 3]. No 
other appreciable  d i f ferences  were  detected in the amino-ac id  composit ions and the N- and C- t e rmina l  
sequences of these  subunits. Each peptide chain contains one disulfide bridge, one methionine res idue  and one 
tryptophan res idue.  

The study of the p r i m a r y  s t ruc tu re  was begun with the t ryps in  cleavage of the reduced and carboxy-  
methylated subunit I, containing no carbohydra tes .  For  cleavage we used TPCK- t ryps in  (Serva, GFR). The 
product  of t ryp t ic  hydro lys i s  was separa ted  on a column of Sephadex G-25 equil ibrated with 0.1 M ammonium 
bicarbonate.  This yielded 7 fract ions,  each of which consisted on a fair ly complex mixture  of peptides.  

The peptides isolated were  then purif ied by paper  chromatography and by e l ec t rophores i s  in a thin layer  
of cellulose [4]. A total of seventeen peptides was obtained, and the i r  N- te rmina l  sequences and amino-ac id  
composit ions were  establ ished.  

To de te rmine  the amino-ac id  sequences of the peptides we cleaved the carboxymethylated 7S globulin 
with t ryps in  (Spofa, Czechoslovakia) previous ly  purif ied by rec rys ta l l i za t ion  f rom ammonium sulfate and 
incubated with 0.001 N hydrochlor ic  acid to suppress  chymotrypt ic  activity.  The hydrolyza te  was separa ted  
on Dowex 50\%,"X4 cat ion-exchange res in .  The peptides were  purif ied by p repara t ive  paper  chromatography 
and e l ec t rophores i s  on paper  and in a thin l aye r  of cel lulose [3]. The total number  of t ryp t ic  peptides isolated 
and pur i f ied  was 40, which considerably exceeds  the number theore t ica l ly  possible under the conditions of 
specif ic  hydrolys is .  

The amino-ac id  sequences of the t ryp t ic  peptides were de termined by the Edman method with ident if ica-  
t ion both of the phenylthiohydantoin der iva t ives  of the amino acids and also of the amino-ac id  res idues  in the 
form of the i r  dansyl der iva t ives  [5]. For  combining all  the t rypt ic  peptides into the polypeptide chain, the 
carboxymethyla ted 7S globulin was cleaved with chymotrypsin previously  purif ied by rec rys ta l l i za t ion  f rom 
ammonium sulfate.  The chymotrypt ic  peptides were  isolated and purif ied in the same way as  the t rypt ic  
peptides [6]. A total  of 65 peptides was obtained, 38 of which included lysine and arginine.  The amino-ac id  
sequences were  de termined  by the same methods as in the case of the t rypt ic  peptides,  taking the sequences 
of  the la t te r  [5] into account.  

A compar ison of the amino-ac id  composit ions and N- te rmina l  amino acids of the peptides of the t rypt ie  
hydrolyzate  of subunit I containing no carbohydra tes  and of the t rypt ic  peptides of the prote in  i t se l f  showed 
the i r  identity, with the exception of the C- te rmina l  peptide T 1-1, containing the carbohydrate  moiety.  This  
was the only peptide which, according to g a s - l i q u i d  chromatography,  contained 4-5 mannose res idues  and 
according to the resu l t s  obtained on an amino-ac id  analyzer  and by the Elson--Morgan reac t ion  contained 3-4 
glucosamine res idues .  In addition, we isolated two pa i rs  of t ryp t i c  peptides (T 4-1-2  and T 5-1-1,  and T 13- 
1-2 and T-16-3)  and two pa i r s  of chymotrypt ic  peptides (XT 2-1-2 and XT 21-2, and XT 5-2 and XT 54-1-2) 
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having the same amino-acid sequences but with aspartic and glutamic acids in the first peptides of each pair 
and the corresponding amides in the second peptideso This confirmed our hypothesis that the subunits of the 
7S gobulin differ from one another by the inclusion or otherwise of the carbohydrate moiety and by the pre- 
sence of amide groups. On the basis of the facts given, we considered that the two polypeptide chains have 
identical amino-acid sequences. Since the glycopeptide T-I-I contained only mannose and glucosamine, it 
may be assumed that the oligosaccharide is attached to the arnide group of asparagine through the N-acetyl 
group of N-acetylglucosamine [7]. However, peptide T-I-I contained two aspartic acid residues. After two 
stages of the Edman splitting off of amino-acid residues, the reaction products were separated by electro- 
phoresis in a thin layer of cellulose, and the presence of carbohydrates was found in each of them. Carbo- 
hydrates were also detected in the shortened peptide, which showed the attachment of the oligosaccharide to 
the second aspartie acid residue in the form of its amide corresponding to Asn 129 of the total amino-acid 

sequence of the polypeptide chain. 

It must be mentioned that the 7S globulin of cotton seeds, like other plant proteins, is characterized by 
a high content of glutarnic and aspartic acids, which are present in the molecule in the form of the amides. 
The enzymes trypsin and chymotrypsin that we used were not distinguished by high specificity, because of 
which a large number of nonspecific peptides was obtained through the cleavage of the peptide bond at the 
amides of the acids mentioned. Thus, subunit II containing carbohydrates has the following primary structure: 

I0 
Arg-Gln-Oln-Lvs-Ser-Ala-Pro-Gln-Qly-Phe-Gln-Leu-Asn-Arg-Val-Pro- 

2O 30 
Val-Ala-Qly-Phe-Thr-His-Gln-Asn-Lys-Val-Ser-G!n-His-Pro-CmCys- Leu- 

4O 
Ala-Arg- Phe- HI s-Asn- O1 y- (5 In- Ar g-t)he-(Sty -II e-Asn-l)he - Q! x-Arg-Leu- 

50 60 
Q!?--Tyr-QIV-Ser-Qln-Arg-His-Ser-Asn-©ln-Trp-Qln-Ar g-Ser-Oly-Qln- 

70 80 
Tyr-Phe-Ala-Pro-Qln-Asn-Leu-Val-Met-Asn-Asn-His-Gln-Ile-Arg-Leu- 

9O 
Ala-Asn-Oix-Asn-Lys-CmCys- Phe-Tyr-Gln-Ser-Oly-Asn-Arg-Val-Arg- 

100 110 
Leu-Ala-Gln-Thr-Arg-Giy-Ala-Val-Lys-Leu-Glx-Ala-Phe-Val-Oly-Ser- 

120 
Arg-(51n-Asn-Phe-Leu-Val- Qly-Oln-Asn-Ser-Ala-Lys-Phe-Glx-Qln-Asx- 

130 
Val-Asn-Ile-Thr-Ser-Ala-Leu-Val 

I 
[(GlcNAc):~_4(Man)~_5] 

(X in the formula  denotes an amide  in the case  of subunit I and an acid in the case of subunit II).  

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

The isola t ion and pur i f ica t ion  of the 7S globulin, the reduction of the disulfide br idges ,  and the ca rboxy-  
methylat ion of the SH groups  were  p e r f o r m e d  by known methods  [1]. 

The subunits were  sepa ra ted  and purif ied,  and the peptide maps  were  obtained by a method descr ibed  
prev ious ly ' [2 ] .  

The cleavage of the carboxymethyla ted  7S globulin by t ryps in  and chymot ryps in  and the sepa ra t ion  and 
pur i f ica t ion of the pept ides  obtained were  p e r f o r m e d  by methods  desc r ibed  p rev ious ly  [3, 6]. 

The amino-ac id  ana lyses  of  the 7S globulin and of all  the products  of i ts  c leavage were  p e r f o r m e d  on a 
LKB 4101 amino-ac id  ana lyze r  (Sweden). 

The amino -ac id  sequences  of the t ryp t i c  and chymotryp t ic  pept ides  we re  de te rmined  by the Edman 
method and by the modif ied Edman method with identification of the amino-ac id  res idues  in the fo rm of t he i r  
DNS der iva t ives  [5, 6]. The ca rbohydra tes  of the glycopept ides  were  de te rmined  as  desc r ibed  p rev ious ly  a f t e r  
acid  hydro lys i s  by the GLC method in the fo rm of the i r  TMS der iva t ives  [8] and by the E l s o n - M o r g a n  react ion.  
The g lucosamine  was de te rmined  on the amino -ac id  ana lyze r  in the hydrolyzate  obtained for de te rmin ing  the 
amino acids .  In i ts  re tent ion t ime ,  s tandard  g lucosamine  coincided with ty ros ine  (LKB 4101 amino-ac id  
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ana lyze r ,  Sweden). The r e su l t s  of the amino-ac id  ana lys i s  of the hydrolyza te  we re  a lso  used to calculate  the 
amount  of ca rbohydra tes  in the glycopeptide.  

E l e c t r o p h o r e s i s  in a thin l aye r  of cel lulose was  used to s epa ra t e  the products  obtained a f t e r  two s tages  
of the Edman spli t t ing off of amino-ac id  r e s idues  in the glycopeptide T - l - 1 .  E l e c t r o p h o r e s i s  was p e r f o r m e d  
on a 20 × 6 cm plate under  the conditions desc r ibed  p rev ious ly  for peptide maps  [2]; the spots  were  detected 
in UV light and with ninhydrin. Two f rac t ions  were  found, and each was eluted with 10% ace t ic  acid and, a f t e r  
evapora t ion  in vacuum,  hydrolyzed with 3 N HCI at 100°C for  3 h. The hydrolyzate  was dr ied,  kept in a vacuum 
des i cca to r  ove r  caust ic  soda, d issolved in wate r ,  and chromatographed  on a plate with a thin l aye r  of s i l ica  
gel (6 × 6 cm) in the N - p r o p a n o l - e t h y l  a c e t a t e - w a t e r  (70:20 : 10 sys tem) ,  using orcinol  to r evea l  the spots .  
The amino suga r s  in the hydrolyza te  were  revea led  by the E l s o n - M o r g a n  reac t ion .  

S U M M A R Y  

1. The 7S globulin of cotton seeds  consis ts  of eight polypeptide chains of two types  differ ing by the i r  
contents of ca rbohydra tes  and of amide  groups.  

2. On the bas i s  of the r e su l t s  of a study of the amino-ac id  sequences  of the pept ides  obtained by cleaving 
the 7S globulin with trypsin and chymotrypsin, its complete primary structure has been put forward. 
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Many w o r k e r s  have r epor t ed  the g r ea t  impor tance  of phytotoxins in plant  d i s ea se s  caused by m i c r o o r g a n -  
i s m s  [1]. Among the phytotoxins a r e  known subs tances  of va r ious  chemical  s t ruc tu re s :  pept ides ,  g lycos ides ,  
t e rpenoids ,  etc.  

We have p rev ious ly  r epor t ed  the p r e sence  in the cul ture liquid of the fungus Ver t i c i l l i um dahliae Kleb. 
of the Yangiyul '  population of phytotoxic p igments  - ve r t i c i l l ins  - belonging to the s i d e r o c h r o m e  group [2]. Fo r  
the i r  isolat ion we have developed a method using ion-exchange chromatography  on CM-Sephadex C-25 and on 
DEAE-Sephadex A-25 [3]. 

We give he re  the r e su l t s  of a study of the phytotoxic p igment  (PKZh-1) f rom the culture liquid of V__:.. 
dahliae.  I t  has  been es tab l i shed  that  in a concentrat ion of 100-150 ~ g / m l  PKZh-1  causes  the fo rmat ion  of 
chlorot ic  zones,  necro t ic  spots ,  and the wither ing of the leaves  of the cotton plant  when the plants  in the t h r e e -  
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