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In a study of the s t ruc tu ra l - func t iona l  re la t ionships  in the insulin molecule  we have obtained p r e v i o u s l y -  
unknown semisyn the t i c  analogs of bovine insulin - [Arg-BS]insulin (I), [Gly-B6]insulin (II), and [Gly-BS]insulin 
( I I I ) -  by coupling the A chain of  na tura l  bovine insulin with the cor responding  synthet ic  analogs  of the B 
chain [1]. The p ro tec ted  analogs of the B chain were  f i r s t  demasked  by t r e a t m e n t  with sodium in liquid 
ammon ia  in the p r e s e n c e  of sodium amide  [2] and were  then subjected to oxidative sul f i to lys is  [3], as  the 
r e s u l t  of which the following b i s -S-su l fona te  analogs  of the B chain were  p repa red :  (IV) with the h is t id ine-  
B 5 res idue  rep laced  by an arginine res idue;  (V) with the leucine-B ~ res idue  rep laced  by a glycine res idue;  
and (VI) with the h is t id ine-B 5 res idue  rep laced  by a lysine res idue .  The amino -ac id  ana lyses  of  the b i s -S -  
sulfonates obtained were as follows: 

His Arg Lys Gly Leu Ala Val P,le 
IV 1.1 2,0 t,0 3,0 4,1 2,1 3,1 3.3 
V 2.0 0,8 0,7 4,1 3,4 1.6 3,5 3,0 
VI 1,0 1,0 t,0 4,0 4,2 1,6 3,1 3,1 

The b i s -S - su l fona te s  
Sephadex C-25 using 0.5 M 

Glu Asp Pro Set Thr Tyr 
3,4 1.1 1,0 0,7 0,7 2,1 
3,0 0.9 1,1 0,7 0,3 2,0 
3,0 1,3 1,1 0,4 0,4 1,6 

(IV) and (V) were  pur i f ied by ion-exchange chromatography  on a column of SP-  
ace ta te  buffer (pH 3.37 in 8 M aqueous u rea ;  elution was c a r r i e d  out with the same  

solvent  with an exponential  gradient  of 0.35 M sodium chloride.  The e l ec t rophore t i c  mobi l i t i es  of  the b i s -  
S-sul fonates  (IV) and (V) cor responded  to that of the b is -S-su l fona te  of the B chain obtained f rom natura l  
insulin ( e l ec t rophores i s  on "Khromatogra f i cheskaya  M" paper ,  pH 2.6, 720 V, 10 mAt.  

The pur i f ied b i s -S - su l fona te s  (IV) and (V), and a lso  the b i s -S-su l fona te  (VI) (without p r e l i m i n a r y  pur i f i -  
cation} were  brought  into combination with a fourfold excess  of the t e t r a m e r c a p t o  fo rm of the A chain of bovine 
insulin p r e p a r e d  by t rea t ing  the t e t r a -S - su l fona t e  of the A chain with 2 -mercap toe thano l  [4]. 

The biological  act ivi ty  of the analog (I) was de te rmined  in the combination solution f r o m  the convulsive 
effect  in mice  - i t  amounted to 10%. Under the s ame  conditions, combinations of  synthet ic  B chain of bovine 
insulin with the na tura l  A chain gave an act ivi ty  of 25%. 

The analogs  (H) and ffID were  isolated by ion-exchange ch romatography  on a column containing CM- 
Sephadex C-25 by elution with 0.04 M ace ta te  buffer  (pH 4.0) in 8 M u r e a  solution with an exponential  gradient  
of 0.35 M sodium chloride.  Amino-ac id  ana lyses :  (ID - His 2.0; Arg  1.0; Lys  1.0; Gly 5.0; Leu 5.0; Ala 3.0; 
Val  5.0; Phe 3.1; GILt 5.5; Asp 1.8; P r o  1.0; Ser 1.2; Th r  0.7; T y r  3.6; I le  0.7; (HI) - His 1.2; Arg 1.1; Lys  1.1; 
Gly 5.1; Leu 6.4; Val  5.0; Ala  2.8; Phe 3.2; Glu 6.5; Asp 2.7; P r o  1.1; Ser 1.4; Th r  1.1; T y r  2.9; I le  0.8. The 
e l ec t rophore t i c  mobi l i ty  of the analog (27 cor responded  to that  of na tura l  insulin, while for  the analog (37 it was  
somewhat  s m a l l e r .  

The biological  ac t iv i t i es  on tes t ing  by means  of the convulsive effect  in mice  were  27% for  (H) and 30% 
for  (III) (of the ac t iv i ty  of the internat ional  s tandard  for insulin). 

The r e su l t s  obtained show that  the r e p l a c e m e n t  of the amino -ac id  res idues  h is t id ine-B ~ and leucine-B 6, 
which a r e  invar iant  in the insulins of different  spec ies ,  enables  insulin analogs  to be obtained that  re ta in  a 
fa i r ly  high spec i f ic  hormona l  act ivi ty .  
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