
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 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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Fragment II: 
; ¢ 4 

Gin- Leu-Asn-Ar g- Val-Pro-Val-Ala- GIy-Pim-Thr- His- Gln 
-XT 17-4-3 . . . . . . . . .  

XT 54-2 

The a m i n o - a c i d  s equence  of pept ide  XT 54-2  was  e s t a b l i s h e d  on the ba s i s  of i t s  a m i n o - a c i d  compos i t ion ,  
i t s  N - t e r m i n a l  s equence ,  and the r e s u l t s  of  d e t e r m i n a t i o n s  of the s e q u e n c e s  of pep t ides  XT 17-4 -3  and T 8 -5 -1 ,  

and  T 17 -1 -2 .  

Fragment III: 

Thr:His-Oln-Asn-Lys-Vat-Ser-Gln-His-Pro-CmCys-Leu-Ala- Arg-Phe 
XT 4-3 ~ +-XT 5 6 - 2 - - - .  

XT 2-1-I ~ * - - - X T  5 5 - 3 2 - - *  

The a m i n o - a c i d  sequence  of pept ide  XT 2 - 1 - 1  was d e t e r m i n e d  f r o m  i ts  a m i n o - a c i d  compos i t ion  and 
N - t e r m i n a l  s equence  and a l so  on the  b a s i s  of the s e q u e n c e s  of a m i n o  ac ids  in  pep t ides  XT 4-3 and T 20 -1 -2 .  

Fragment IV: 

His Asn-Gly-Gln-Arg-Phe-Oly Ile-Asn-Phe-Olx -Arg Leu 
+ - - - X T  38-1 . . . .  -+ 

+ X T  I - 2 - 1 - - + + -  .... XT-33-2-2-+~ ' XT 20-24  
~ - - X T  8-4 . . . . . . . .  +~- XT 26-3 ....... 

The  a m i n o - a c i d  sequence  of f r a g m e n t  (IV) was  r e c o n s t r u c t e d  on the  ba s i s  of i n f o r m a t i o n  on the p r i m a r y  
s t r u c t u r e s  of the pep t ides  compos ing  i t  and a c o m p a r i s o n  with the s e q u e n c e s  of T 17 -2 -1  and T 13 -1 -2 .  

Fragment V: 

Arg-Leu-Gly-Tyr-Gly-Ser-Gln-Arg-His-Ser-Asn-Gln-Trp 
<----XT 18-1 ~ ~-XT -26-1 -~ 

- - X T  46-I 

The  a m i n o - a c i d  sequence  of XT 46-1 i s  g iven  on the ba s i s  of the r e s u l t s  of  the a m i n o - a c i d  a n a l y s i s ,  the 
d e t e r m i n a t i o n  of the N - t e r m i n a l  s equence ,  and  a c o m p a r i s o n  with the s t r u c t u r e s  of pep t ides  XT 18-1,  XT 26-1,  
and  T 8 - 1 - 1 .  The a m i n o - a c i d  s equence  of f r a g m e n t  V was e s t a b l i s h e d  f rom the s t r u c t u r e s  of the pep t ides  
m e n t i o n e d  and of pept ide  T - 9 - 4 .  

Fragment VI: 

Gln-Arg-Ser(Thr)-Gly-Gln-Tyr-Phe 
- - X T  36-1" 1 ÷ 

XT 8-3 -~ 
~ XT 55-3-1 ....... -+ 

The  a m i n o - a c i d  sequence  of f r a g m e n t  VI is  g iven  on the  ba s i s  of a c o m p a r i s o n  of the s e que nc e s  of the 
a m i n o - a c i d  r e s i d u e s  in  the pep t ides  of which i t  i s  composed .  

Fragment V I1: 

Phe-Ala-Pro-Gln-Asn-Leu-Val-Met-Asn-Asn 
XT 2-4-1-2 

~- -XT 2-4-1-3-~ ~-XT 27-5~  
~-XT 30-3-2-- 

The a m i n o - a c i d  sequence  of XT 2 - 4 - 1 - 2  was e s t a b l i s h e d  on the ba s i s  of the r e s u l t s  of the a m i n o - a c i d  
a n a l y s i s  and the d e t e r m i n a t i o n  of the  N - t e r m i n a l  s equence  and a l so  of the a m i n o - a c i d  s e q u e n c e s  of the pep t ides  
obtained by the c leavage  of  the amide  bonds of  d icarboxyl ic  acids:  

Fragment VIII: 

His-Gln- Ile -Arg-Leu-Ala-Asn-Glx-Asn-Lys-CmCys-Phe-Tyr 

.XT 30-3-2 ~- 
+ - ~ X T  33-3-2-+ 

• XT 2-1-2~ 
• XT 44-2-~ 

~XT25-2~ <-- ....... XT 28-1 
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The amino-ac id  sequence of XT 30-3-2 was recons t ruc ted  on the basis of the resul ts  of the amino acid 
analysis ,  the determinat ion of the N- terminal  sequence, and a comparison of the sequences of the peptides 
composing it. 

Fragment IX: 

Phe-Tyr-GIn-Ser-Gly-Asn-Ar g-Val- A r g- Leu 
~- XT 30-3-1 +*--XT 50-I-- -~ 

*- XT 4-2-1---* 
~- XT 30-2 

The amino-ac id  sequence of this f ragment  was established on the basis  of the resul ts  of the amino-ac id  
analysis  and the determinat ion of the N- te rmina l  sequence and f rom the sequences of XT 50- ! ,  XT 30-2, and 
T 15-1. 

Fragment X: 

Ala-Cdln-Ser(Thr)- Arg-Gly-Ala-Val-Lys-L~u-Glx-Ala-Phe-Val 
~- '--XT 15-1,- ~÷- XT 5 - 2 - *  

<--XT12-1-~ 

The amino-ac id  sequence of XT 15-1 was established on the basis of the amino-ac id  composition, the 
N- te rmina l  sequence, and a comparison with the sequences of peptides T 5-2 and T-10-3 -2 .  

Fragment Xh 

Val-Gly-Ser-Arg-(iln-Asn-Phe-Leu-Val 
+- . . . . . . .  XT 1 4 - 4 - 2 -  . ~ X T  2-3-1 

~-XT 36-1-2-3-+ +-XT 17-5--* 

The amino-ac id  sequence of XT 14-4-2 was recons t ruc ted  on the basis of the amino-ac id  analysis ,  the 
determination of the N- te rmina l  sequence, and a comparison with the sequences of XT 36-1-2-3 ,  XT 17-5, 
XT 2-3-1,  and T 14-3-3.  

Fragment Xth 

Arg-Gln-Asn-Phe-Leu-\'al-Qh--Gln-Asn-Ser-Ala-Lvs-P he-(51x-Qln-Asx 
XT 38-2-3 ~- 

XT 1-3- * 
, X T  39-3-1 ÷ * - - X T  2 7 - 3 ~  

- - X ' I "  2 8 - 2 - 1 -  ' "-," 

Peptide XT 38-2-3 is the link between T 14-3-3 and T-6-1 .  Its amino-ac id  sequence was determined 
on the basis of the amino-ac id  composition the N-terminal  sequence, and compar ison with the N- terminal  
sequence of peptide XT 1-3. In this way we have determined the amino-ac id  sequences of 15 chymotryptic  
peptides. 

The amino-ac id  compositions of peptides XT 2-1-2 and XT 21-2 and of XT-5 -2  and XT 54-1-2,  are  the 
same,  but their  e lee t rophore t ic  behaviors differ: 2-1-2  and 5-2 a re  anodic and XT 21-2 and XT 54-1-2 cathodic. 
On determining the amino-ac id  sequences of these peptides by the Edman method with identification of the 
amino acids in the form of their  DNS and PTH derivat ives it was established that the diearboxylic amino acids 
of peptides 2-1-2 and 5-2 and of 21-2 and 54-1-2 were present  in the forms of the acids and of the correspondin~ 
amides,  respect ively .  Among the t rypt ic  peptides we isolated pai rs  of peptides corresponding to them: 
T 4-1-2  and T 5-1-1 ,  and T -13 -1 -2  and T-16-3 .  

In the determination of the amino-ac id  sequences of the peptides obtained on chymotrypt ic  hydrolysis  
we also found two peptides, XT 21-2 and XT 26-2, which were products  of the nonspecific cleavage of bonds 
at basic  amino acids.  This anomalous hydrolys is  can be explained by the capacity intr insic  to chymotrypsin 
of cleaving certain bonds of basic amino acids.  It  must  be mentioned that, in addition to the predominant 
cleavage of peptide bonds of amino acids,  leucine, and methionine, hydrolys is  was suffered by the bonds of 
other amino acids:  His, Gln, Asn, Ile,  Val, Ala, and Cys. A s imi lar  broad specifici ty of the action of chymotryl 
sin is par t icu la r ly  charac te r i s t i c  of its prolonged action i.e., under the conditions of the prepara t ive  cleavage 
performed.  
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The amino-acid sequences of the peptides obtained in the chymotryptic hydrolysis of the carboxy- 
methyla ted  78 globulin a r e  as  follows: 

Peptide 
XT 1-2-t 
XT 31-2-1 
XT 1-3 
XT 2 l-t 
XT 2-2-2 
XT 2-4-1-2 
XT 4-1 
XT 2-4-1-3 
XT 4-2-1 
XT 31-2 
XT 4-3 
XT 31-1 
XT 4-4-2 
XT 5-2 
XT 5-3-2 
XT 8-3 
XT 8-4 
XT 12-1 
XT 14-4-2 
XT 15-1 
XT 1%4-3 
XT 17-5 
XT 18-1 
XT-20-2 
XT 23-I 
XT 25-1-1 
XT 25-2-2 
XT 26-1 
XT 26-3 
XT 31-2- ~ 
XT 37-2 
XT 27-3 
XT 27-5 
XT 28-1 
XT 28-2-1 
XT 28-2-2 
XT 30-1 
XT-30-2 
XT-30-3-1 
XT 30-3-2 

XT 32-1-1 
XT 32-2-t 
XT 33-2-2 
XT 33-2-2 
XT 36-1-2-2 
XT 35-1-1 
XT 36-I-1 
XT 36-1-2-3 
XT 38-1 
XT 39-I 
XT 38-2-3 
XT 39-3-1 
XT 44-2 
XT 51-2 
XT 46-1 
XT 50-1 
XT 54-t-2 
XT 54-2 
XT 55-3-1 
XT 55-3-2 
XT 56-2 

Amino-Acid Sequence 

Asn-Gly-Oln 
Leu-Val-Gly-Qln-Asn-Ser-Al a- Lys- Phe- O x-Gin 
Oln-Asn-Lys-Val-Ser-Oln-H is-Pro-CmCys-Leu 
Olu-Asn 
Phe-Ala-Pro-Gln~ Asa-Leu-Val-Met-Asn-Gln-As n 

Phe-Ala-Pro-Gln-Asn 
Oln-Ser-Oly-Asn 

T h r-His-Gin-Ash. Lys-Val-Ser-Gln 

Asn-Gly-Gln-Phe 
Olx-Ala-Phe-Val 
Arg-Phe-Gly-Ile-Asn 
Ser-Gly-Gln-Tyr 
Gly-Gln-Arg-Phe 
Ala-Pt:e 
Val- Oly-Ser- A.~g-Oln-.A.sn-P he 
Ala-Oln-T nr-Arg-©ly- \la-V~i-Lgs-Leu 
Va l-Pr o-Val-A la-Oly-Phe-Th r-H is 
phe-Leu-Val 
Leu-Oly-Tvr 
phe-Glx-hrg-Leu 
Leu-Val-G lv.Ol.-Asn-Ser- Ata-Lvs-Phe 
Arg-Oln-Ol~l-Lys-Ser-A 1 a-Pro-(?~ln 
Gin-lie 
Gly-Ser-Gln 

Gly-Ile-Asn- Phe-Olx-Arg 

Gtn-Qln-Asn 
Val-Met 
Arg-Leu-Ala-Asn-Glx- Asn-Lys 
Asn(Thr)-Ser-Ala-Lys-phe 
Asn-Oly-GIn-Arg 
Oln-Set-Gly-Asn-Ar g-Val 
Phe-Tyr- Oln-Ser-Oly-Ash-Arg 
Val-Met-Asn-Asn-Hls-Ght-tle-Arg-Leu-Ala-Asn 
Glx-A sn-Lys-CmCys-Phe-Tyr 
Thr-H ls-Gln-Asn-Lys 
Arg-Phe-Oly-lle-Asn 

Gln-tle-Arg-Leu 
Arg-Gln-GIn-k vs-Ser-Ala-Pro-Gln-Gly-Phe 
Oln-Arg-Ser (Thr)-Gly-Gln-T vr 
G1 y-Ser-Arg-O.ln 
H Is-Asn-Gly-Gln-Arg-Phe 
Arg-Gln-Asn-Phe-VaI-Leu-Gly-Gln-Asn-Ser-Ala-Ly., 
Gly-Glu-Asn-Ser-Ala-Lys-Phe 
lle-Arg-Ala-Leu 
Leu-GIy-Tyr- Gly-Ser-GIn-Arg-H Is 
Val-Arg-Leu 
Gln-Ala-Phe-Val 
Asn-Arg.Val-Pro-Val-Ala-Gly-Phe-Thr-His-Oln 
Ser {Thr)-Gly-GIn-Tyr-Phe 
Ala-Arg-Phe 
Leu-Ala-Arg-Phe 

EXPERIMENTAL 

The  i so l a t i on ,  p u r i f i c a t i o n ,  and a m i n o - a c i d  c o m p o s i t i o n s  of  the  c h y m o t r y p t i c  p e p t i d e s  h a v e  been  d e s c r i b e d  
p r e v i o u s l y  [1]. The  a m i n o - a c i d  s e q u e n c e s  o f  the  p e p t i d e s  of  the  c h y m o t r y p t i c  h y d r o l y z a t e  w e r e  d e t e r m i n e d  by 

the  E d m a n  m e t h o d  and  by the  s a m e  m e t h o d  in G r a y  and H a r t l e y , s  m o d i f i c a t i o n  [2]. 

SUMMARY 

The amino-acid sequences of the chymotryptic peptides of the 7S globulin of cotton seeds have been 
determined. 
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