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Cn the basis of the results  of a study of the biological activity of oxytocin analogs, we have previously 
put forward the hypothesis that the side chain of tyrosine,  which is present in the second posi t tonofthehormene 
molecule, takes a direct  part in hormone-receptor  interaction, abandoning its original position in the receptor  
on stimulation of the chain of events leading to the biological effect [1], and therefore  noncovalent interactions 
between the tyrosine and the receptor  have an optimum nature. If the modification leads to a decrease in the 
intensity of noncovalent interactions, the affinity of the hormones for the receptor  decreases correspondingly 
and, consequently, so does its biological activity. An increase in the intensity of interaction prevents the sub- 
sequent migration of the side chain, thus decreasing the capacity of the hormone-receptor  complex formed for 
stimulating the biological effect. Consequently, such a modification may lead either to partial agonists or to 
antagonists of the natural hormone. 

As can be seen f rom Table 1, a change in configuration of the modifying amino acid f rom L to D frequently 
leads to oxytocin antagonists. However, where the loss of biological activity is caused by an intensification 
of noncovalent interactions, the analogs with D-(amino acid)s either have a greater  activity than the compound 
with the corresponding L-(amino acid)s (see compound (V)), or show more effective antagonism than [2-D-Phe]- 
oxytocin (compare compounds (IV) and VI)). If, however, the loss of biological activity is caused by a decrease 
in the affinity of the hormone for the receptor ,  the value of pA 2 for compounds with D- (amino acid)s is less 
than for [2-D-Phe]oxytocin (see compound (IH)). The analog with phenylalanine in the second position of the 
oxytoein molecule occupies a boundary position between the groups of compounds under consideration. 

R can also be seen f rom Table l that the interpretation of the results  of a study of the dependence of the 
biological activity of the ser ies  of oxytocin analogs under consideration as a function of their s t ructure  is com- 
plicated by the fact that the structural  modifications performed change the nature of the forces responsible for 
hormone-receptor  interaction in an ambiguous manner. Any structural  modification causes a change in s o m e  
forms of noncovalent interactions and always to some degree or other changes the intensity of donor-aceeptor 
interaction. And it is just this factor which apparently plays an important role  in the stimulation of the biologi- 
cal effect. 

In order  to elucidate the L, ffluence of donor-acceptor interaction in the more or less pure form, it ap- 
peaxed to us to be of interest to synthesize analogs of oxytocin with a L- or D-pentafluorophenylalanine in 
position 2 and to compare their biological activities with those of [2-L- and -D-Phe]oxytoeins. 
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T A B L E  1. Utero tonic  Ac t iv i ty  of  Some Oxytocin Analogs  Modified in Pos i t ion  2 
Amino acid Nature of the noncovalent interne- Factors advers'ely affectin~ [Jt~rotonie ac- I Uterotonic activ- 

Analogs in position 2 tions causing an increase in hor- hormone-receptor interaction tlvxty (L-~so . I ity (D-isomer), * 
mone-reeeptor interaction merL IU/mg [ IU/mg 

1 ' 

11 

111 

IV 

V 

VI 

V11 

Tyr 

Phe 

Le u 

Tyr (NO.) 

Phe (OEt| 

Trp 

F~Phe 

Oxytoein - the natural hormone 

Electrostatic, donor - accepmr 

Hydrophobie, donor - aeceptor 

Hydrophobic, donor - aceeptor 

Donor - aeeeptor 

Oxytoein - the natural hormone 

Absence of electrostatic interactions, 
absence of H bonds 

Absence of electrostatic interactions, 
H bonds, and donor-aeeeptor inter- 
action 

Sterie effect 

Steric effect, absence of electrostatic 
interaction, change in the nature of 
the H bonds 

Sterie effect, absence of electrostatic 
interaction, change in the nature of 
the H bonds 

Absence of electrostatic interaction 
and H bonds 

450 121 

30 [21 

1,4 I2] 

1,1 [L41 

o,15 1-911' 

0,24 [1] 

0,01 

34 [2IT 

pA2=6,00 [1] 

pA,~=5,23 [l] 

pA,=6,28 [3] 

2.59 I1] 

pA,=6,87 [I] 

pA==6,27 

F o r  an tagon i s t s :  *) va lue  of  p A 2 = - l o g  C, w h e r e  C is the concen t r a t i on  of an tagonis t s  p roduc ing  a twofold de -  
c r e a s e  in the u te ro ton ic  ac t iv i ty  o f  oxytocin;  ~f) under  n o n s t a n d a r d  condi t ions  show a n t a g o n i s m  to the na tu ra l  
h o r m o n e ;  ~t) s m a l l  changes  in hydrophobic i ty  and d o n o r - a c c e p t o r  p r o p e r t i e s .  

In ac tua l  f ac t ,  when hydrogen  is r e p l a c e d  by  f luor ine  the  s t e r i c  c h a r a c t e r i s t i c s  of  the benzene  r i n g  do not  
g r e a t l y  change  (van der  Waals  r ad i i  0.9 and 1.25 .~, r e spec t ive ly )  no r  does its hydrophobic i ty  ( logar i thm of the 
pa r t i t i on  coeff ic ient  in the  w a t e r - o e t a n o l  s y s t e m  2.22 fo r  hexaf luorobenzene  and 2.13 for  benzene  [6]). Bas i -  
c a l l y  what  changes  is the capac i ty  fo r  d o n o r - a c c e p t o r  in te rac t ion  (for example ,  hexaf luorobenzene  can f o r m  
c h a r g e - t r a n s f e r  c o m p l e x e s  [7]). 

l aha rmaco log ica l  t r i a l s  of the [2 -L -Fs Phe ]oxy toc in  (VII) that  we syn the s i z e d  showed that this  compound 
has a u te ro ton ic  ac t iv i ty  a lmos t  t h r e e  o r d e r s  of magni tude  s m a l l e r  than tha t  of compound 01). Such a fai l  in 
ac t iv i ty  cannot  be explained by a change  in the c on fo rma t ion  of the analog,  s ince  compounds  (VII) and OI) have 
s i m i l a r  CD s p e c t r a  [8]. Consequent ly ,  the r e p l a c e m e n t  of  hydrogen  by  f luor ine  in the  benzene  r i n g  of  phenyl -  
a lanine  is s t r o n g l y  r e f l e c t e d  on the  h o r m o n e - r e c e p t o r  in te rac t ion  so l e ly  as  the  r e s u l t  of  the change  in the  
capac i ty  fo r  d o n o r - a c c e p t o r  in t e rac t ions ,  this  s h a r p  d e c r e a s e  in ac t iv i ty  being appa ren t l y  connec ted  not  wi th  
the lo s s  of the  aff ini ty  o f  the  ana log  for  the r e c e p t o r  but with diff icul t ies  in the subsequent  t r ans i t ion ,  s ince  
the  o ther  ana log  that  we syn thes i zed  - [2 -D-FsPhe]oxy toc in  (VI1D - inhibits  the  u te ro ton ic  ac t ion of oxytoc in  
to  a f a r  g r e a t e r  d e g r e e  than [2 -D-Phe]oxy tos in .  

The  oxy toc in  ana logs  w e r e  s yn the s i zed  by the  fol lowing Scheme:  

Z--C)s(Bzl)-- X-- OH + Ee --Gln--Asn--Cys (Bzl) - Pro--Leu--GluNHa 

/ /  [ CDI/HOSu I 

Z--Cys (Bzl)--X--Ile- GIn--Asn--CyslBzl)--Pro- Leu.GlyNH=, 
IX. X --L--FsPhe [ 1. HF XlII, X=L--FsPhe 
X. X =D--F~Phe 2. O, XIV. X=D--FsPhe 

I. 3. Sephadex 
Cys-- X--lle--Gln--Asn--Cys--Pro--Leu-- GIyNH2 

I I 
VII. X= L--FsPhe; VIII. X=D -FsPhe 

The  dipept ides  (IX) and (X) r e q u i r e d  for  th is  syn thes i s  w e r e  obta ined  by the  f r ac t iona l  c r y s t a l l i z a t i o n  of 
dipept ide (XII) the syn thes i s  of  which  has  been d e s c r i b e d  p r e v i o u s l y  [9]. To d e t e r m i n e  the conf igu ra t ions  of  
compounds  fIX) and (X) they  w e r e  syn thes i zed  independent ly  f r o m  the op t i ca l ly  ac t ive  t6entaf luorophenylalanines:  

mp 

mp 

Z--Cys (Bzl)--D, L--F~PheOH 
Xll 

Z--Cys (3zl)--L--F~PheOH Z-Cys (Bzl)--D--F~PheOH 

136--138'L [~]~--39,1°(c 1,0; EtOH) mp 166--167 ~, [~]~ -9,7°(cI,¢);EtOH) 

137--138 °, [a]~ --39,8°(e 1; EtOH) mp 165--t66 ° [¢q~--9,1°(e 1,0; EtOH) 
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t t 
I I t 

Z--Cyz (Bzl)ONP+H--F~PheOH Z--CysiBzl)ONP+HFsPhe--OH 
L D 

We f i r s t  obtained D-pentaf luorophenylalanine  by sepa ra t ing  the d i a s t e r e o m e r i c  sa l t s  of acyla ted  D,L-  
pentaf luorophenyla lanines  with na tu ra l  alkaloids by c rys ta l l iza t ion .  Var ious  na tu ra l  alkaloids - b r u c i n e ,  c in-  
ehonine, and quinine - w e r e  t e s ted ,  and a lso  opt ica l ly  ac t ive  u -phenyle thy lamine .  Successful  reso lu t ion  was 
achieved by using b ruc ine  in aqueous ethanolic solution as the base .  As a r e su l t  of the decomposi t ion of the 
sa l t  we obtained opt ica l ly  ac t ive  benzoylpentaf luorophenylalanine with a specif ic  ro ta t ion  of [u]~ +65.0 ° (c 0.5; 
ethanol). Af ter  the e l iminat ion of the benzoyl  group and the purif icat ion of the amino acid by means  of KU-2 
ca t ion-exchange  r e s i n  in the H + f o r m  and r ee ry s t a l l i z a t i on  f r o m  aqueous ethanol,  opt ica l ly  ac t ive  pentaf luoro-  
phenylalanine was isola ted with speci f ic  ro ta t ions  of [ ~ ] ~ - 2 2 . 1  ° (c 1.02; H20) and [ ~ ] ~ - 1 6 . 5  ° (c 1.1; 5N. HCl). 

According  to Schwyzer et al .  [10], L-pentaf luorophenyla lanine  can be synthes ized  by  the s t e reospec i f i c  
hydro lys i s  of the N- t r i f l uo roace ty l  de r iva t ive  of pentaf luorophenylalanine by acy la se  I. By this method we 
isola ted opt ica l ly  ac t ive  pentaf luorophenylalanine with a specif ic  ro ta t ion  of [a ]~ +22.4 ° (c 0.5; H20). Since 
a s y m m e t r i c  hydro lys i s  with a m y l a s e  a lways gives f r e e  amino acids of the L configurat ion,  the antipode that we 
obtained with the aid of b ruc ine  had the D configuration.  

It is in te res t ing  that L-pentaf luorophenyla lanine  has a posi t ive shift on the angle of opt ical  ro ta t ion  when 
both acet ic  and hydrochlor ic  acids  a r e  added to its aqueous solution: 

-~:' = [ : q . ¢ ~  - [ ~ 1 . . o ~  + 6°- 

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

Th in - l aye r  ch roma tog raphy  was c a r r i e d  out on Kiese lge l  Merck s i l ica  gel in the following s y s t e m s :  1) 
37o a m m o n i a - s e c - b u t a n o l  (1 : 3); 2) m e t h a n o l - c h l o r o f o r m  (4 : 9); 3) b u t a n - l - o l - a c e t i c  a c i d - w a t e r  (4 : 1 : 1); 
4) n i t r o m e t h a n e - d [ o x a n e  (1 : 1); and 5) m e t h a n o l - t o l u e n e  (1 : 4). E lec t rophores i s  was p e r f o r m e d  on "Whatman 
f i l t e r  paper  No. 3" in 2% ace t ic  acid followed by t r e a t m e n t  v~ th chlor ine  and benzidine. The subs tances  we re  
analyzed for  the i r  f luor ine  contents by  the method of Shishlkin and Mamaev [11]. The ana lyses  of all  the com-  
pounds co r re sponded  to the calcula ted f igures .  Amino-ac id  analys is  was c a r r i e d  out on a "Hitachi" amino-ac id  
ana lyzer .  

Benzoyl -D-pentaf luorophenyla lan ine .  A suspens ion of 6.196 g of benzoylpentaf luorophenylalanine [12] in 
200 ml  of a mix tu re  of ethanol and wate r  (2 : 3) was t r ea t ed  with 8.3 g of brucine.  The solution was heated, and 
to comple te  to dissolut ion of the solid ma t t e r  another  215 ml  of the mix tu re  was added. The reac t ion  mix tu re  
was ca re fu l ly  cooled and was left to stand at r o o m  t e m p e r a t u r e .  After  t h ree  weeks ,  the c ry s t a l s  that had de-  
posi ted w e r e  f i l t e red  off. Two r e c r y s t a l l i z a t i o n s  f r o m  aqueous ethanol gave 5 g (377O) of a sal t  with mp 143- 
144°C and [~ ] ~ - 5 . 0  ° (c 0.508; ethanol). The sal t  was decomposed with alkali .  The bruc ine  that deposited (2.1g) 
was f i l t e red  off and the f i l t r a t e  was acidified with 207o HC1. The prec ip i ta te  of benzoyl der iva t ive  (2.5 g) with 
mp 186-187°C was r e c r y s t a l l i z e d  f r o m  aqueous ethanol. The mel t ing  point a f te r  r e c ry s t a l l i z a t i on  was 187°C, 
[~ ]~+63  ° (c 0.502; ethanol). 

The benzoylpentaf luorophenylalanine  obtained f r o m  the mother  solution f r o m  the separa t ion  p roce s s  by 
decompos ing  the m o r e  soluble sa l t  had mp 189-200°C and [ ~ ] ~ - 1 8  ° (c 0.5; ethanol). 

D-Pentaf luorophenylalanine. .  Benzoylpentaf luoroalanine (0.9 g) was boiled in a m i x t u r e  of 12 ml  of 407O 
and 6 ml  of g lac ia l  ace t ic  acid for  5 h and tke mix tu re  was evapora ted  to d ryness  under reduced  p r e s s u r e .  The 
r e s idue  was t r ea t ed  with 10 ml  of wa te r ,  the mix tu re  was heated to the boil,  and af ter  cooling, the benzoic acid 
that had deposited was f i l t e red  off. An aqueous solution of pentaf luorophenylalanine hydrobromide  was passed  
th rough  a column (1.5 × 80 cm) of KU-2 ca t ion-exchange  r e s i n  in the K + fo rm.  The column was washed with 
wa te r  until the reac t ion  for B r - i o n  was negat ive.  Then the amino acid was elated with a 2 N aqueous solution 
of a m m o n i a  until the ninhydrin reac t ion  was negative.  The ammoniaca l  solution was evapora ted  under reduced  
p r e s s u r e  at 40°C to d ryness .  The r e s idue  was dried at 100°C in vacuum. This gave 0.52 g of D-pentaf luoro-  
phenylalanine with mp 257-258°C; [ ~ ] ~ - 2 2 . 1  ° (c 1.02; water ) ,  [ a ] ~ - 1 6 . 5  ° (c 1.1; 5 N. HC1), [ ~ ] ~ - 1 2 . 2  ° (c 0.496; 

acet ic  acid). 

Separat ion of S-B~nzyl -N-benzy loxycarbonylcys te iny l -D,L-pen ta f luorophenyla lan ine  into D i s a s t e r e o m e r s  
by Frac t iona l  Rec rys t a l l i z a t i on .  Compound (XII) [9] with mp 116-118°C (1.5g) was r e c r y s t a l l i z e d  f r o m  11 ml  of 
absolute  ethanol. This  gave 645 mg of a co lo r l e s s  amorphous  powder with mp 152-153°C, th ree  r e c r y s t a l l i z a -  
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t ions of which f rom absolute ethanol led to a product with a constant melting point (166-167°C) and a specific 
rotat ion of [¢~]~-9.7 (c 1.0; ethanol). Rf 5 0.51, Rf2 0.93. 

The mother  solution f rom the f i r s t  r ec rys ta l l i za t ion  was evaporated and the 740 mg of substance so ob- 
taine d was r ec rys t aUized  four t imes  f r o m  aqueous acetone to constant specific rotat ion.  The dipeptide ob- 
tained (420 rag) had mp 138°C and [a] ~ - 9 . 7  ° (e 1.0; ethanol). Rf 5 0.52, Rf2 0.91. 

S-Benzyl-N-benzyloxycarbonylcyste inyl-D-pentaf luorophenylalanine (X). S-Benzyl-N-benzyloxycarbonyl-  
cysteinyl-D-pentaf luorophenylalanine was synthesized by a method descr ibed  previously  [9] s ta r t ing  f rom D- 
pentafluorophenylalanine obtained by the decomposit ion of the brueine  salt. 

The yield of product  with mp 165-166°C and [~ ]~ -9 .1  ° (c 1.0; ethanol) was 86?0. 

By a s imi la r  method, s tar t ing f rom L-pentafluorophenylalanine,  obtained by the hydrolysis  of the N- t r i -  
f luoroacetyl  der ivative with acylase  I, S--benzyl-N-benzyloxycarbonylcysteinyl-  L-pentafluorophenylalanine (IX) 
with mp 137-138°C and [a]~)-39.8 ° (c L0;  ethanol) was obtained with t yield of 81?0. 

Am[de of N-Benzyloxycarbonyl-S-benzylcys te inyl -  L-pentaf luorophenylalanyl ,  L- [soleucyl-  L:g lu taminyl -  
L -aspa r  aginyl- S-benzyl-  L- cys te inyl ,  L - p r o l y l '  L- leucylglyc ine (XIID. With s t i r r  tng, 192 mg of N-benzyloxy-  
carbonyl-  S-benzylcyste inyl-  L-pentafluorophenylalanine and 42 mg of N-hydroxysuceinimide and then, at - 10°C, 
72 mg of N,N'-dicyclohexylcarbodi imide were  added to 280 mg of the amide of L - i so l eucy l -L-g lu t aminy l -L-  
a spa rag iny l -S -benzy l -L-cys t e iny l -L-p ro ly l -L - l eucy lg lyc ine  -13] in 2 ml of dimethylformamide.  The reac t ion  
mixture  was s t i r r e d  for an hour at - 2  to -8°C and was left overnight at 0°C. Then two drops of glacial acet ic  
acid was added and the mixture  was s t i r r ed  for an hour. The N,N'-dieyclohexylurea  was f i l te red  off and the 
f i l t ra te  was acidified with 1 N hydrochlor ic  acid. The precipi ta te  that deposited was f i l te red  off and was 
washed with 1 N hydrochlor ic  acid, 5?0 sodium bicarbonate  solution, water ,  hot ethyl aceta te ,  and ethanol. 

This gave 320 mg of protected nonapeptide, which was r ec rys t a l l i z ed  f r o m  80?0 acet ic  acid, mp 229-232°C, 
Rf5 0.02, Rf3 0.75. 

[2-L-Pentaf luorophenylalanine]oxytocin (VII). The protec ted  nonapeptide (300 rag) was t rea ted  with an- 
hydrous HF with the addition of anisole [14]. After drying in vacuum over  caust ic  soda, the oi ly res idue  was 
t r a n s f e r r e d  to a f lask with 2 l i te rs  of water ,  the pH of the solution was brought to 6.5 with ammonia,  and it was 
s t i r r e d  in the a i r  for 1.5 days. Then the solution was evaporated at 25°C and the res idue  was lyophllized. 

The lyophilizate gave two e lec t rophore t ica l ly  mobile spots with EfGly= 0.45 and 0.94. 

The lyophilizate (168 mg) was dissolved in 2 ml of 25?0 acet ic  acid and was passed through a column of 
Sephadex G-15 (2 × 70 cm) in 25~0 acet ic  acid. The product was eluted with 25?0 acet ic  acid, 1.3-ml samples  
being collected.  The substance f r o m  tubes 95-112 was repur i f ied  on Sephadex G-15 in 5?0 acet ic  acid. The 
substance f rom tubes 90 to 117 was e lec t rophore t ica l ly  individual, EfGly = 0.2. 

The yield of [2-L--pentafluorophenylalanine]oxytoein was 81 mg. Amino-acid analysis.. FsPhe- l .06  , C y s -  
1.56, I i e -0 .98 ,  L e u - l . 1 2 ,  A s n - l . 0 ,  G l n - l . 0 4 ,  P r o - 0 . 9 7 ,  G l y - l . 1 .  

Am[de of S-Benzyl-N-benzyloxycarbonyl-  L-cyste inyl-D-pentaf luorophenyla lanyl-  L- i so leucyl -  L-glu tami-  
nYl-L- -asparag iny l -S-benzyl -L-cy te iny l -L-pro ly l -L- leucylg lyc ine  (XIV). Using a method analogous to that for  
the production of compound (XHI) s tar t ing f rom 294 mg of S-benzyl-N-benzyloxycarbonylcys te inyl -D-penta-  
f luorophenylalanine we obtained 325 mg of protected nonapeptide with mp 228°C. Rf3 0.73. 

[2-D-Pentafluorophenylalanine]oxytocin ~HI) .  The remova l  of the protect ive  groups,  oxidation, and the 
purif ication of the analog were  pe r fo rmed  s imi la r ly  to the case  of [2-L-pentafluorophenylalanine]oxytocin.  

This gave 41 mg of [2-D-pentafluorophenylalanine]oxytocin. Amino-acid analysis ;  F s P h e - l . 1 2  , C y s - 1 . 6 1 ,  
I l e - 1 . 0 8 ,  L e u - 1 . 0 2 7  As_n- 1.0, G i n -  1.01, P r o - 0 . 9 2 ,  G l y -  0.99. 

S U M M A R  Y 

1. The separat ion of pentafluorophenylalanine into optical antipodes has been effected. 

2. Two new analogs of oxytocin - [2-L-pentafluorophenylalanine]oxytocin and [2-D-pentafluorophenyl-  
alanine]oxytocin - have been synthesized and their  uterotonic act ivi t ies  have been studied. 

3. It has been shown that d o n o r - a c c e p t o r  interact ion plays a fundamental ro l e  in the stimulation of the 
biological effect. 
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P U R I F I C A T I O N  OF C A R B O X Y L I C  P R O T E I N A S E S  

ON A M I N O S I L O C  HR O M E  

T .  A.  S o l o v ' e v a ,  S. V.  B e l y a e v ,  
a n d  V.  M. S t e p a n o v  

UDC 577.156 

Carboxyl lc  p r o t e i n a s e s ,  e spec ia l ly  the pepsins  of var ious  an imals  and rennin  or chymos in  find wide p r a c -  
t i ca l  use ,  but to obtain spec imens  of these  p ro te inases  with a high degree  of pur i ty  in p r epa ra t i ve  amounts r e -  
mains  a difficult t ask .  

Anion-exchange r e s i n s  main ly  based  on ce l lu lose  a r e  usual ly  used for  the chromatograph ic  f rac t ionat ion 
of pro te ins  with a low l soe lec t r l c  point. Sorbents based  on inorganic m a t e r i a l s  (sil ica - Silochrome) have a 
number  of advantages  over  organic  m a t r i c e s .  The inorganic ma t r i x  of Sl lochrome with amino groups im-  
mobi l ized  on the su r f ace  of the support  does not con t rac t  or  swell  in solvents  and is s table  to the act ion of acids 
and organic  solvents .  The mac ropo rous  suppor t  (250-700 ]k) has no denaturing act ion on the labile  molecule  of 
an enzyme.  The pa r t i c l e  s ize  of Si lochrome (0.25-0.5 ram) ensures  a high r a t e  of flow of the solution. Such an 
ion-exchange m a t e r i a l  can be used repea ted ly .  We have shown the poss ib i l i ty  of obtaining analyt ical  amounts  of 
porc ine  pepsin  by ch roma tog raphy  on a column of Aminos i lochrome C-80 [1]. The p resen t  communica t ion  is 
devoted to a descr ip t ion  of the p r e p a r a t i v e  separa t ion  and purif icat ion of a number  of carboxyl ic  p ro t e inases :  
the sepa ra t ion  of calf  peps in  and chymos in  and the purif icat ion of bovine and porc ine  pepsins on Aminos i lo -  
ch rome .  

The p r e s e n c e  of a l a rge  number  of c a rbexy  groups on the su r face  of an enzyme when the number  of r e s i -  
dues of bas ic  amino acids is low sh i f t s  the i soe lec t r i c  points of the carbexyl ic  p ro te inases  into the acid reg ion  
(pI of pepsin atout 2.0) or  the  weakly  acid region (pI of the chymosins  about 4.5). Knowing the values  of pI 
enabled us to se l ec t  the conditions [1] for  the sorpt ion and desorpt inn of p ro te inases  on amina ted  Si lochrome.  
Sorption of the enzymes  was c a r r i e d  out at  pH 5.5. At this pH the poss ib i l i ty  of autolysis  is r educed  to a mini -  
m u m  and at the s a m e  t i m e  the enzymes  pos se s s  a cha rge  opposi te  in sign to that  of the anion-exchange ma te r i a l .  
The convers ion  of the enzymes  into the i soe lec t r i c  s ta te  ensu re s  the suppress ion  of these  ionic in teract ions  and 

the i r  desorpt ion.  

All-Union Sc ien t i f i c -Resea rch  Insti tute of the Genet ics  and Breeding of Industr ia l  Mic roo rgan i sms ,  Mos-  
cow. T rans l a t ed  f r o m  Khimiya  Pr i rodykh  Soedinenii, No. 3, pp. 398-403, May-Jane ,  1977. Original a r t i c l e  

submit ted  F e b r u a r y  1, 1977. 

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 22 7 West 17th Street, New York, N.Y. 10011. No part 
of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 

I microfilming, recording or otherwise without written permission of  the publisher. A copy of this article is available from the publisher for $ Z 50. ] 

336 


