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NEW TYPES OF COMMON FRAGMENTS I N  THE PEPTIDE-PROTEIN BIOREGULATORS CONTAINING 

CYST I NE 

Chipens G. I . ,  Polevaya L . K . ,  N i k i f o r o v i c h  G.V. 

I n s t i t u t e  o f  Organic Synthesis,  Academy o f  Sciences o f  t h e  L a t v i a n  SSR, Riga, 

USSR 

Our a t tempts  t o  i n v e s t i g a t e  t h e  bas ic  p r i n c i p l e s  u n d e r l y i n g  t h e  s t r u c t u -  

r a l  and f u n c t i o n a l  o r g a n i z a t i o n  o f  p e p t i d e - p r o t e i n  b i o r e g u l a t o r s  had revealed 

t h e  presence i n  t h e i r  amino a c i d  sequences o f  two types of"common"fragments. 

Type I was Gly/X-COOH-B-Pro/Val-Pro/Val, X be ing an amino a c i d  w i t h  a f r e e  

c a r b o x y l i c  group and B - a bas ic  amino a c i d  ( a r g i n i n e ,  l y s i n e )  o r  a d i c a r b o -  

x y l  i c  a c i d  amide; as exempl i f i e d  by t h e  sequences o f  a-MSH 10-13, wasp k i -  

n i n  9-12, ACTH 18-20, a-MSH 22-19, a n g i o t e n s i n  l+3, b r a d y k i n i n  1-3, i n -  

s u l i n  B 3 0 ~ 2 8 ,  ranatens in  4-2, e t c .  Type I I  was B-Pro/Val-B-Pro/Val ,e.g.  

sequences o f  t h e  substance P 1-4, f i b r i n o p e p t i d e  B 13+16, bradyk in in-poten-  

t i a t i n g  p e p t i d e  B 6+9, snake venom t o x i n s  o f  Naja Nivea 4 9 . ~ 4 6  and Naja Naja 

ox iana 46+43, e t c .  The common fragments were found (1)  t o  c o n t a i n  e q u i f u n c t i -  

onal  amino a c i d  res idues  (Lys and Arg, Pro and Val ,  and o t h e r s ) ;  (2)  t o  occur  

i n  t h e  s t r u c t u r e s  o f  b i o l o g i c a l l y  a c t i v e  pept ides  o f  w i d e l y  d i v e r s e  o r i g i n s  

and f u n c t i o n s ;  (3)  t o  be s i t u a t e d  i n  t h e  v i c i n i t y  o f  s p e c i f i c a l l y  a c t i v e  cen- 

t r e s  o f  t h e  molecules and l a s t l y ;  (4)  t o  a f f e c t  t h e  a c t i v i t y  o f  t h e  " s p e c i f i d '  

p a r t  o f  t h e  molecule i n c r e a s i n g  i t ,  on an average, by t h r e e  orders  o f  magni- 

tude. The f o r e g o i n g  f a c t s  i n d i c a t e  t h e  g r e a t  importance o f  these fragments i n  

de termin ing  t h e  b i o l o g i c a l  a c t i v i t y  o f  t h e  compounds as w e l l  as t h e  u n i v e r s a l  

occurence o f  t h e  phenomenon. 

Present ly ,  we i d e n t i f i e d  c y s t i n e - c o n t a i n i n g  analoques o f  bo th  types o f  

common fragments i n  which one o r  t w o  bas ic  amino a c i d  res idues were s u b s t i t u -  

t e d  by c y s t  ine,  e.g. X-COOH/X-CONH2-Cys2-2ro/Val  (sequences o f  urogast rone 

5 d 7 ,  f i s h  i n s u l i n  A 12-10, a - l u t r o p i n  10+12, nerve growth f a c t o r  1 6 ~ 1 4 ,  

o x y t o c i n  and vasopress in 5-7, e t c . ) ,  or 8-Pro/Val-Cys2-Pro/Val and Cys2- 

Pro/Val-Cys2-Pro/Val (sequences c h a r a c t e r i s t i c  o f  a l a r g e  group o f  snake ve- 

nom t o x i n s ,  e.g. o f  Naja Naja ox iana 44+41, murine nerve growth f a c t o r  

108+111, sheep p r o l a c t i n  6 ~ 3 ,  p i g  a - l u t r o p i n  3+6, e t c . ) .  Comparing t h e  
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s t r u c t u r e  o f  t h e  common fragments w i t h  t h a t  o f  t h e i r  c y s t i n e - c o n t a i n i n g  analo-  

gues lends support  t o  our  v iew t h a t  they  a r e  c e n t r a l l y  invo lved i n  de termin ing  

and s t a b i l i z i n g  t h e  three-d imensional  s t r u c t u r e  o f  t h e  b i o r e g u l a t o r  molecule.  

T h i s  i s  e f f e c t e d  e i t h e r  by c l o s i n g  t h e  d i s u l p h i d e  bond between t h e  c y s t e i n e  

res idues  o r  by i o n i c  bonding between t h e  bas ic  amino a c i d  and a n e g a t i v e l y  

charged group o f  another  amino a c i d  (see F i g . ) .  

Ang ioten s i n  

Asp-NH-CH-CO-Val 'Tyr-Val - H i  s-Pro-NH-CH-CH2-C6H5 
I I 

Oxy t oc i n  

Asn-NH-CH-CO-Pro-Leu-Gly-NH2 , ,-Tqr-lle-GlnJ 

\ N H ~  H3N-FH-CO- -NH-CH-CO- CH, -S- S -CHz -CH 

FH2 cys- -qys-  CH* 
S S 

D i s u l p h i d e  and i o n i c  type  bonds appear t o  be e q u i f u n c t i o n a l  as  evidenced by 

comparing t h e  s t r u c t u r e s  o f  homologous p r o t e i n s :  i t  was demonstrated tha t  the  

s i m i l a r  s t r u c t u r a l  arch i tecture o f  t h e  p r o t e i n  g l o b u l e  and t h a t  o f  i t s  a c t i v e  

c e n t r e  i s  s t a b i l i z e d  e i t h e r  by d i s u l p h i d e  bonds, o r  by e l e c t r o s t a t i c  i n t e r a c -  

t i o n s  o f  i o n i c  p a i r s  (Arg-Asp, Arg-Glu, Lys-Asp, e t c . )  s i t u a t e d  i n  s t r i c t l y  

s p e c i f i c  p o s i t i o n s  o f  t h e  p o l y p e p t i d e  c h a i n  ( s e r i n e  proteases, lyzocymes). 

The above assumption i s  f u r t h e r  s u b s t a n t i a t e d  by t h e  r e s u l t s  o f  t h e  semi-empi- 

r i c a l  conformat ional  a n a l y s i s  o f  hormones and k i n i n s ,  which a r e  i n d i c a t i v e  o f  

a quas icyc l  i c  s t r u c t u r e  f o r  1 inear  o l  igopept ides  (quas icyc les  occur i n  angio-  

t e n s i n  2-8, b r a d y k i n i n  1+9, xenopsin 3/4-+8, e t c . ) .  
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