
the solution was deposited on FN-17 chromatograph ic  pape r  (Fi l t rak) .  Chromatography  was ca r r i ed  out in 
s y s t e m  2. The f rac t ions  obtained were  eluted with 0.005% ammonia ,  the eluates  were  evapora ted  in a r o t a ry  
appara tus ,  and the N - t e r m i n a l  amino acids and composi t ions were  de termined.  

The glyeopeptide was methyla ted  by H a k o m o r i ' s  method [3]. The comple teness  of methyla t ion was 
checked by TLC,  for which purpose  aliquots were  taken and were  analyzed a f t e r  acid hydro lys i s  (3 N HCI, 
100°C, 5 h) on p la tes  (6 x 9 cm) with a fixed l aye r  of  type KSK si l ica  gel in s y s t e m  3. The reveal ing  agent  used 
was a 3% solution of anisidine in n-butanol  and b e n z i d i n e - s o d i u m  metaper ioda te  [7]. 

Per ioda te  Oxidation of the Glycopeptide.  A suspension of 2 mg of the substance in 2 ml  of 0.005 M KIO4 
solution was left  overnight  a t  4°C. The mix tu re  was f r e e z e - d r i e d  and the sugars  were  de te rmined  as desc r ibed  
above.  

• SUMMARY 

1. The oligosaccharide of the glycopeptide (1) from subunit C of the 11S globulin of cotton seeds consists 
of one molecule of glucosamine and three molecules of mannose° 

2. The oligosaccharide is attached to the protein through the glucosamine and has a branched structure. 
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In preceding  communica t ions  we have considered the isolation,  purif icat ion,  and cha rac t e r i s t i c s  of the 
amino-ac id  composi t ions of pept ides  f rom the t rypt ic  hydro lys i s  of the 7S globulin [1, 2]. In the p resen t  pape r  
we desc r ibed  the determinat ion of the amino-ac id  sequences  of the t ryp t i c  pept ides .  

Judging f rom the amount  of bas ic  amino acids in the polypeptide chain of the prote in  (12 arginine and five 
lysine res idues)  and f rom peptide maps  [3], t ryp t i c  hydro lys i s  should give about 20 peptides.  We have obtained 
such r e su l t s  by p e r f o r m i n g  the hydro lys i s  of subunit I and the 7S globulin with T P C K - t r y p s i n  [1]. For  p r e -  
pa ra t ive  pu rposes  we used unmodified t ryps in  (Spofa, Czechoslovakia)  [2]. 

In all  the pept ides  obtained, the sequences  of  the amino acids were  de te rmined  by the method of Edman 
degradat ion with d i rec t  identification of the PTH der iva t ives  of the amino acids ,  and a lso  of the DNS der iva t ives .  
The s t ruc tu r e s  of the long pept ides  were  de te rmined  by compar ing  the i r  N- t e rmina l  sequences  while taking 
into account  the s t r u c t u r e s  of the i r  f r agments  and the s t ruc tu r e s  of over lapping ehymotrypt ic  peptides.  

The amino-ac id  sequences  of the t ryp t ic  peptides a r e  as follows (x in the case of subunit I denotes an 
amide  and in the case of subunit II an acid; the number ing of the pept ides  is given in the o rde r  of the i r  sequence 
in the chain f rom the N-end): 
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Pepfide 
TI 
T2 
T3 
T4 
T5 
T(! 
'17 
T8 
T9 
TI0 
Til 
1"12 
T13 
TI4 
T15 
TI6 
TI7 
T18 

Sequence 
Arg 
Oln-Oln-Lys 
Ser-Ala-Pro-Gln-Gly*Phe-Gln-Leu-Asn-Arg 
Val-Pro-Val-AIa-GIv-Phe-Thr-His-Gln- Asn-Lys 
Val-Ser-Oln-His-Pr'o-CmCys-keu-Ala.Arg 
Phe-H is- Asn-Gly-Oln-A rg 
Glv-lle-Asn-Phe-Glx-Arg 
Leh-Gly-Tyr-Gly-Ser-Oln-Arg 
Hls-Ser-Asn-Gln-Trp-Gln- Arg 
Asn-Asn-H ls-Gln-ile-Arg 
Leu- Ala-.a sn- G lx-A sn-Lys (CmCvs) 
Phe-Tyr- Gln-Ser-Gly-Asn-Arg 
Val-Arg 
keu-Ala-Gln-Thr- Arg 
Oly- Ala-Val-Lys 
Leu-Glu-Ala-Phe-\"al-G1 y-Set- Arg 
Val-Gly-Gln- Asn-Ser-Ata-Lvs 
Olx-Ghl-Asx-Val-Asn-Ile-T hr-Ser-A1 a-keu-Val 

Below we give the facts permit t ing the elucidation of the s t ruc tures  of the peptides isolated and recon-  
s t ructed on the basis of the s t ruc tures  of the ehymotrypt ic  peptides [4]. 

Peptide T3 was not isolated from the products of t rypt ic  hydrolysis  and its s t ructure  was established on 
the basis of pepttde T-8-3 ,  containing no arginine in the C- terminal  position because of the incomplete c lea r -  
age of the Arg-Val  bond, and that of the overlapping peptide T - 8 - 5 - 1 - t h e  product of the par t ia l  cleavage of 
this bond: 

T-8-3 Ser-Ala-Pro-Gln-Gly-Phe-Gln-Leu-Asn.Ar g-Val-Pro-Val 
T-8-5-1 Vat- Pro-Val-Ala-Gly-Phe-Thr-His 

Peptide T4 was determined from the fragments  T - 8 - 5 - 1  and T-17-1 -2 :  

T-8-5-1 V al-Pro-Val-Ala-@ly-Ph a-Thr- His 

T-17-1-2 Thr-His-Gln-Asn-Lys 

Peptide T8, likewise, was not isolated from the hydrolyzate,  and its s t ructure  was established as the 
sum of fragments T-9-6-I and T-8-1-1-1: 

T-9-6-1 Leu-Olv-Txr 
T-g-l-1-1 Gly-Scr-O!n-Arg 

Peptide T10 was probably split at a methionine residue,  sinee only the f ragments  T-12-1  and T-14 -2 -1  
were isolated; the complete s t ructure  of the t rypt ic  peptide was res to red  from the methionine-containing 
chymotryptic  peptides: 

TlO 

T-14-2-1 

T-12-1 

Ser-Gly-Gln-Tyr-Phe-Ala-Pro-Gln-Asn-Leu-Val- 
5Xet-Asn-Asn-His-Qln-Ile-Arg 

Ser-Gly-Gln 

Asn-Asn-His-Gln-Ile-Ar g 

In addition to the specific tryptic peptide Tl l  (T-5-1-1) we isolated a peptide T-4-1-2 differing by only 
one earboxymethylcysteine residue in the C-terminal position of the peptide, and also the fragment Lys-CmCys 
(T-7-1-3), formed as the result of the hydrolysis of the Asn-Lys bond of peptide T-5-I - I .  In addition to this, 
in peptide T-4-I-2, the glutamic acid residue exists in the amide form in contrast to the peptide T-5-1-I. The 
circumstance that some peptides similar in sequence differ only by the fact that the dicarboxylic acids in 
them may also exist in the form of amides was observed by us previously on comparing peptide maps of sub- 
units of the protein [3]. On investigating the tryptic peptides of the 7S globulin we isolated two pairs of such 

T-5-1-1 
T-4-1-2 

T-13-1-2 
T-16-3 

peptide s: 

Peptide T12 is composed of f ragments  

T-16-4 
T-9-1-1 

Leu-Ala-Asn-Glu-Asn-Lys-CmCys 
Leu-Ala-Asn-Gln-Asn-L ys 
Gly-Ile-Asn-Phe-Glu-Ar g 
Gly-Ile-Asn-Phe-Oln-Arg 

of T-16-4 and T-15-1: 

Phe-Tvr 
Tyr-Ser- Asn-Gly-Gln-Ar g 
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Peptide T16 is the sum of f r agmen t s  T - 3 - 3 - 1  and T-14 -3 -3 :  

T-3-3-I Leu-Gtu-Ala-Phe 
T-14-3-3 Val-Oly-Ser-Arg 

Pept ide T17 was completed on the bas is  of chymotrypt ic  pept ides ,  s ince the f ragment  G l n - A s n - P h e - L e u  
was not found among the t ryp t ic  pept ides ,  and only the peptide T - 6 - 1  

Val-Oly-Gln-Asn-Ser-Ala-Lys 

was isolated. 

Peptide TI8. Previously, in the determination of the C-terminal amino acid of the protein by the carboxy- 
peptidase method it was possible to detect, in addition to the C-terminal amino acid valine, the appearance of 
leucine and alanine. This made it possible for us to establish that peptide T-I-I is C-terminal and this 
conclusion was supported by the absence of Phe. 

In an investigation of the tryptic peptides of subunit I of the 7S globulin we isolated the peptide T-I-I 
having the composition Glu (Asp2, Thr, Ser, Ala, Val, Ile, Leu). The preparative hydrolysis of the protein 
gave the corresponding fragments Glu-Gln and Asp-Val-Asn-Ile-Thr-Ser-Ala-Leu-Val. 

It was reported previously that the use of trypsin not treated with a chymotrypsin inhibitor gave a con- 
siderably larger number of peptides [2]. Analysis of the facts presented above and also of the structure of 
the residual fragments not given in the Table shows a nonspecifie cleavage of the bonds predominantly at 
aromatic amino acids and amides, which can be explained by the existence of chymotrypsin activity in the 
trypsin preparation [5]. 

In sum (without taking the fragments into account) the peptides isolated correspond to approximately 85% 
of the amino-acid composition of the polypeptide chain of the protein. 

EXPERIMENTAL 

The amino-acid sequences of the peptides were determined by the Edman method with identification of 
the amino acids in the form of the DNS and PTS derivatives as described by Vinogradova et al [8]. 

To 0.1-0.2 ~mole of peptide was added 0.3 ml of 50~o aqueous pyridine and 0.I ml of 5% phehylisothio- 
cyanate (PITC) in pyridine. With liquid-nitrogen cooling, the air was pumped out from the tes$'h/:bes (vacuum 
of 0.i ram) and was replaced by nitrogen (this operation was repeated three times). Then the tubes were 
placed in the thermostat at 45°C for 1 h. The solvent was distilled off in vacuum, the residue was carefully 
dried (55°C, 1 h), and 0.3 ml of trifluoroacetic acid (TFA) was added. The mixture was cooled, purged with 
nitrogen as described above, and left at 45°C for 30 rain. The TFA was distilled off and the residue was dried 
in vacuum (55°C, 30 rain). The dry residue was distilled in 0.3 ml of water and the solution was extracted 
with 1 ml of ethyl acetate. From the aqueous phase 10-15 nmole was taken for dansylation, and the remainder 
was dried in vacuum for the next stage of degradation. 

The DNS-(amino aeid)s were identified by two-dimensional chromatography on 6 x 6 em plates with a 
fixed layer of type KSK silica gel [6, 7] in the systems used by Vinogradova [8]. 

The phenylthiohydantoin derivatives (PTHs) of the amino acids were used to determine the sequence of 
peptides containing tryptophan and amino dicarboxylic acids and their amides. To 0.2-0.4 #mole of peptide 
was added 0.2 ml of 50% aqueous pyridine and 25 gl of a 5% solution of PITC in pyridine. The mixture was 
cooled with nitrogen, the air was pumped out and replaced by nitrogen (the operation was repeated three times), 
and it was incubated in an atmosphere of nitrogen at 45°C for 1 h and was then dried, after which 0.i ml of 
water was added and the solution was extracted with benzene (2 x 0.2 ml; the mixtures were centrifuged). The 
aqueous layer was dried, 0.i ml of water and 0.2 ml of acetic acid were added and the mixture was saturated 
with gaseous HCI, thermostatted in a current of nitrogen at 45°C for 1 h, and dried in vacuum, and the residue 
was treated with 0.2 ml of water and the solution was extracted with ethyl acetate (2 x 0.2 ml). The PTHs of 
the amino acids in the ethyl acetate were dried in vacuum and were then dissolved in acetone and identified by 
one-dimensional chromatography on 6 x 6 cm plates in the presence of markers. LS254 silica gel with a 
luminescent indicator (5/40/~, 13% of gypsum) (Chemapol, Czechoslovakia) was used. Chromatography was 
performed in the chloroform-ethanol (98 : 2) and chloroform-ethanol-methanol (88.2 : 1.8 : i0) systems. The 
PTHs  of the amino acids were  detected in UV light (260 nm). 
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S U M M A R Y  

The amino -ac id  sequences  of the t ryp t i c  pept ides  of the 7S globulin o f  cotton seeds  have been de te rmined .  

An ana lys i s  of the pept ides  obtained has been p e r f o r m e d  and on the bas i s  of the over lapping chymotrypt ic  
pept ides  the sequence of t ryp t i c  pept ides  in the chain of the 7S globulin has been es tabl ished.  
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THE GLOBULINS OF COTTON SEEDS 

XI. THE STRUCTURE OF THE CHYMOTRYPTIC PEPTIDES 

OF THE 7S GLOBULIN 

N. L. Ovchinnikova, l= A. Kuchenkova, 
T. D. Kasymova, and P. Kh. Yuldashev 

UDC 547.962.5 

The chymotrypt ic  hydro lys i s  of the carboxymethyla ted  7S globulin of cotton seeds  and the separa t ion ,  
pur i f icat ion,  and amino -ac id  composi t ions  of the pept ides  obtained have been desc r ibed  p rev ious ly  [1]. In the 
p r e s e n t  pape r  we consider  the r e su l t s  of a study of the amino-ac id  sequences  of the chymotrypt ic  pept ides .  

In the p r o c e s s  of chymotrypt ic  hydro lys i s ,  65 pept ides  were  isola ted and cha rac te r i zed .  The amino-ac id  
sequences  of the chymotryp t ic  pept ides  were  invest igated by the Edman method with identif ication of the amino 
acids in the form of their 2-dimethylaminonaphthalene-5-sulfonyl (DNS) or phenylthiohydantoin (PTI9 deriva- 
tives. The latter variant was used in determining the amino-acid sequences of peptides containing residues 
of dicarboxylic acids and of tryptophan. 

In the case of chymotryptic peptides containing no basic amino acids and, evidently, being fragments of 
tryptic peptides, we limited ourselves to the determination of their partial structure. The complete amino- 
acid sequences of some chymotryptic peptides were established on the basis of the results of determinations 
of the primary structures of the tryptic peptides [2]. Below we give proofs of the structures of the chymo- 
tryptic peptides. For convenience of consideration, the whole peptide chain has been divided into fragments. 

Fragment I: 

Ar g-Gln-Gln-Lys-Ser-Ala-Pro-Gln-Gly-Phe-Gln-Leu-Asn-Ar g 
~- XT 35-1 

- - X T  25-1 
~ XT 26-2 

The amino -ac id  sequence of f ragment  I is  given on the bas i s  of the p r i m a r y  s t r u c t u r e s  of the th ree  o v e r -  
lapping pept ides  XT 35-1, XT 25-1, and XT 26-2, the l a t t e r  having been fo rmed  as the r e su l t  o1 the cleavage 
of bonds to bas ic  amino acids .  
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