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In a preceding  pape r  [1] we repor ted  some phys icochemica l  p rope r t i e s  of the natural  polypeptide an- 
t ibiotics A-128-OP and A-128-P .  These antibiotics a re  e l e v e n - m e m b e r e d  pept idolactones and contain at the 
N end D-aspa r t i c  acid acylat ing the amino group of the following amino acid by its f l -carboxy group. In the 
p r e sen t  p a p e r  we give expe r imen ta l  detai ls  of the analysis  of the p r i m a r y  amino-ac id  sequence of the ant i -  
biotics A-128-OP and A-128-P .*  

The antibiotics invest igated proved to be s table  to the action of proteolyt ic  enzymes .  The p re sence  
of a fl-peptide link of a spa r t i c  acid at the N end of the antibiotic prevented the use of the s tepwise  spli t t ing 
off of amino acids by Edmann ' s  method. At the C end of the l inear  e l e v e n - m e m b e r e d  peptide (the "acid" of 
the antibiotic),  obtained by mild alkaline t r ea tmen t  of the antibiotic,  there is c i s -3 -hydroxypro l ine ,  which 
it was poss ib le  to de te rmine  by hydraz inolys is  and by the action of carboxypept idase  C [3] f rom the p ro t eo -  
lytic complex  of Aspergi l lus  o ryzae .  

The action of the enzyme complex  on the "acid" of A-128-OP and A - 1 2 8 - P  for  3-4 h spl i t  off c i s - 3 -  
hydroxyprol ine  and, in low yield, dehydrotryptophan,  which was de te rmined  as t ryptophan by th in - l ayer  
ch roma tog raphy  and also by quali tat ive reac t ions  and by a compar i son  with r e fe rence  samples .  The action 
of the enzyme complex  for  8 h yielded fl-methyltryptophan° Consequently,  at the C end of both antibiotics 
there is the amino-ac id  sequence f l - M e T r p - A T r p - c i s - 3 H y p - O B .  

The only poss ib le  method for  obtaining the C - t e r m i n a l  peptides proved to be mild alkaline hydro lys i s  
of the antibiotics with 2 N NaOH at 30°C for  35 h. This par t ia l  hydrolys is ,  a f te r  the neutra l izat ion of the 
hydrolyzate ,  fo rmed  a mix ture  of wa te r - so lub le  and wate r - inso lub le  peptides.  The amino-ac id  composi t ion 
of the wa te r - so lub le  f rac t ion  of the peptides was the s ame  for  both antibiotics;  it contained aspar t i c  acid, 
se r ine ,  threonine,  alanine, and al lothreonine;  the wate r - inso lub le  peptides proved to be c h a r a c t e r i s t i c  for  
the antibiotics,  having a UV spec t rum with Xmax 277, 290, 337 nm and consis t ing of glycine, dehydro t ryp to-  
phan, f i -methyl t ryptophan,  c i s -3 -hydroxypro l ine ,  and f l-hydroxyleucine and, in addition to these amino acids,  
A-128-OP included t r ans -3 -hydroxypro l ine  and A-128-P  included prol ine.  Since this f rac t ion  contained the 
c i s -3 -hyd roxypro l ine  and the dehydrotryptophan,  it became c l e a r  that the wate r - inso lub le  f rac t ion  cons is t s  
of the C - t e r m i n a l  f r agmen t  of the antibiot ics.  The f rac t ion  obtained proved to be nonhomogeneous:  it con-  
tained s e v e r a l  peptides f luoresc ing with different  intensi t ies in UV light. 

By ch roma tog raphy  in a thin l aye r  of s i l ica gel, the hexapeptide p resen t  in g r e a t e s t  amount was i so-  
lated in the homogeneous s ta te .  It was composed  of c i s -  and t r ans -3 -hydroxypro l ines ,  dehydrotryptophan,  
f l -methyl t ryptophan,  f l-hydroxyleucine,  and glycine in the case  of A-128-OP and the s ame  six amino acids 
with the exception of the r ep l acemen t  of the t r ans -3 -hydroxypro l ine  by prol ine in the case  of A-128-P .  Both 
peptides had glycine at the N end (DNP method) and c i s -3 -hydroxypro l ine  at the C end (Akabori ' s  method).  
The N- t e rmina l  sequence of both peptides was es tabl i shed b y E d m a n n ' s s u b t r a e t i v e  method [4] using phenyl 
isothiocyanate .  Af te r  each c leavage  step,  the amino-ac id  composi t ion  and UV spec t rum of the f ree  peptide 

* F o r  a pape r  on the s t ruc tu re  of the antibiotics A-128-OP  and A-128-P ,  see [2]. 

[ M . V .  Lomonosov Moscow State Univers i ty .  Trans la ted  f r o m  Khimiya Pr i rodnykh Soedinenii, No. 6, 
pp. 790-796, N o v e m b e r - D e c e m b e r ,  1972. Original  a r t ic le  submit ted April  14, 1972. 

© 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 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, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

769 



was de t e rmined  in an aliquot.  In view of the r e su l t s  on the C - t e r m i n a l  sequence  of the hexapept ide of the 
antibiot ic  A - 1 2 8 - O P ,  its s t r u c t u r e  m a y  be r e p r e s e n t e d  in the fol lowing way: 

H--Oly-,-t-3HyP-,-e3HyLe-,-~MeTrp~ ATrp-+ c--3HyP--OH. 

The hexapept ide f r o m  the antibiot ic  A - 1 2 8 - O P  was studied s i m i l a r l y ,  and this has  the s t r u c t u r e  

H--GIy--,- Pro-,-e3HyLe-.-l~MeTrp--,- ATrp-,- c--3HyP--O H. 

To de t e rmine  the N - t e r m i n a l  sequence  we used the pa r t i a l  acid hyd ro lyza t e  [mix ture  of concen t r a t ed  
HC1 and CH3COOH (1 : 1), 50°C, 4 h] of the N-DNS* de r iva t ives  of the ant ib io t ics .  The use of the DNS label,  
which is highly sens i t ive  to UV light, enables  the N - t e r m i n a l  pept ides  to be detec ted  and isolated by e l e c -  
t r o p h o r e s i s  in a thin l a y e r  of  s i l i ca  gel in amounts  suff ic ient  fo r  a m i n o - a c i d  ana lys i s .  In this way, the an -  
a lys i s  of the ant ibiot ic  A - 1 2 8 - O P  yielded the p e p t i d e s  

DNS--As~_,.Se r 

DNS--Asp  

131-.Ser-+aThr 

DNS--Asp 

[?'LSer~aThr~Thr 
DNS--Asp 

I 

~] ~ Ser ~ aThr .Thr-* Ala.  

The sequence  of amino acids  of the N - t e r m i n a l  pentapept ide  of the ant ibiot ic  A - 1 2 8 - O P  is 

H 
\ 
/Asp  

OH ~[~Ser~aThr ~Thr-.* AIa--OH. 

A N - t e r m i n a l  pentapept ide of this s t r u c t u r e  is a l so  p r e s e n t  in the ant ibiot ic  A - 1 2 8 - P .  The r e su l t s  obtained 
enable the s t r u c t u r e  of the l inea r  "acid"  of ant ibiot ic  A - 1 2 8 - O P  to be deduced:  

H 
\ 

Asp 

OH / ~l_+ Set ~ aThr~Thr_. Ala_~ Gly~ t_3HyP_.e3HyLe ~ 
-. ~MeThr~ATrp-* c--3HyP OH. 

The antibiotic A - 1 2 8 - P  has a s i m i l a r  sequence  of amino acids ,  except  that  the t r a n s - 3 - h y d r o x y p r o -  
line in pos i t ion  7 is r ep laced  by L -p ro l i ne .  

In o r d e r  to e s t ab l i sh  the comple te  s t r u c t u r e  of one of these ant ib io t ics  it is n e c e s s a r y  to know the 
s ize  of the lactone ring; in o ther  words ,  it is n e c e s s a r y  to know the amino  hydroxy acid with the hydroxy  
group  of which the c i s - 3 - h y d r o x y p r o l i n e  f o r m s  a lactone bond. F o r  this purpose ,  we made  use of Sheehan 's  
or ig ina l  method [5], cons i s t ing  in the c h r o m i u m - t r i o x i d e  oxidation of the antibiot ic  and its l i nea r  "ac id"  
followed by the amino -ac id  ana lys i s  of the oxidat ion p roduc t s .  On ox ida t ion ,  all amino  hydroxy  acids  a re  
d e c o m p o s e d  with the except ion  of those f o r m i n g  the e s t e r  bond. In both e a s e s ,  this amino acid proved to be 
L - t h r e o n i n e .  In this way, the comple te  s t r u c t u r a l  f o rmu la s  of the ant ib io t ics  A - 1 2 8 - O P  and A - 1 2 8 - P  were  
es tab l i shed  (see fol lowing page).  

A - 1 2 8 - O P  and A - 1 2 8 - P  d i f fer  in s t r u c t u r e  f r o m  t e lomyc in  [6] and a l so  f r o m  L L - A O 3 4 1 B  [7] and are  
new na tura l  ant ib io t ics .  

* Here  and below, DNS means  the 1 - d i m e t h y l a m i n o n a p h t h a l e n e - 5 - s u l f o n y l  de r iva t ive .  
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Structural formula of the antibiotics A-128-CP, X = OH (trans-3-hydmxyproltne) 
and A-128-p, X = H (praline). 

E X P E  R I M E  NTA L 

Antibiotic A-128 (neotelomycin) was obtained f rom the N. F. Gamalei Institute of Epidemiology and 
Microbiology, Academy of Medical Sciences of the USSR [8]. It was separated into the components A-128- 
OP and A-128-P  by gel fi l tration on Scphadex G-25 [9]. The reagents for the  Edmann reaction were p re -  
viously purified careful ly  by a published method [10]. 

Carboxypeptidase C, which forms par t  of the proteolytic complex of Aspergil lus oryzae was kindly 
supplied by Dr. V. M. Stepanov (Protein Structure Laboratory,  Institute of the Chemis t ry  of Natural 
Compounds). 

The preparat ion of the acids of the antibiotics A-128-OP and A-128 -P  has been descr ibed prev ious-  
ly [11. 

Determination of the C-Termina l  Sequence in the Acid of Antibiotics A-128-OP and A-128-P  by Hy- 
drolys is  with Carboxypeptidase C. A solution of 3 mg of the antibiotic and 1 mg of carboxypeptidase C 
f rom Aspergi l lus oryzae in 2 ml of acetate buffer with pH 5.3 was kept at 37°C for  10 h. Every  2 h, s am-  
ples were taken from the solution and were investigated by th in- layer  chromatography on cellulose in the 
bu tano l - ace t i c  a c i d - w a t e r  (4 : 1 : 1) sys tem.  As marke r s  we took tryptophan (Rf 0.74),~-methyltryptophan 
(Rf 0.82), c i s -3-hydroxypro l ine  (Rf 0.34) and the complete hydrolyzate of the antibiotic. 

Part ia l  Alkaline Hydrolysis  of the Antibiotics A-128-OP and A-128-P .  A solution of 60 mg of the 
antibiotic under investigation in 20 ml of 2 N aqueous alcoholic (2 : 1) NaOH was thermostated at 30°C for  
35 h and was then neutralized with hydrochlor ic  acid at -19°C.  The peptides that precipitated were r e -  
peatedly washed with water  to free them completely f rom salts  and f rom water-soluble  peptides. Then 
they were separated off by centrifuging and were dried in vacuum. This gave 20 mg (67%) of a mixture of 
water- insoluble  peptides. Their UV spect rum (~max 277, 290, and 337 nm) was identical with the UV spec-  
t ra  of the antibiotics in each case.  

The water-soluble  f ract ion of peptides was evaporated in vacuum in a rotary evapora tor  and the res i -  
due was s tored in a des icca to r  over phosphorus pentoxide at + 4°C. Portions of 2 mg of the mixture of 
peptides f rom each fract ion were hydrolyzed in evacuated sealed tubes in 6 N HC1 at 105°C for  16 h and the 
total amino-acid  composit ion of each fract ion was determined by means of an amino-acid analyzer .  The 
fraction of water-soluble  peptides f rom each of the antibiotics A-128-OP and A-128-P  contained aspart ic  
acid, ser ine,  two threonine, and alanine. ]'he water- insoluble  peptides contained glycine, dehydrotrypto-  
phan, fl-methyltryptophan, c i s -3-hydroxyprol ine ,  and erythro-f l -hydroxyleucine and, in addition, t r ans -3 -  
hydroxyproline in the case of A-128-OP and proline in the case of A-128-P.  

Isolation of the C-Termina l  Peptides f rom the Water-Insoluble Fract ion.  A solution of 37 mg of the 
mixture of peptides of the water- insoluble f ract ion in 90% methanol was deposited in narrow bands on four 
plates coated with a thin layer  of sil ica gel. Chromatography was per formed in the methyl ethyl k e t o n e -  
b u t a n - l - o l - w a t e r - a m m o n i a  ( 3 : 5 : 1 :  1) sys tem.  The tryptophan-containing peptides were detected by their  
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a b s o r p t i o n  in UV l ight  at  d i s t a n c e s  of 3.7, 3.1, and 2.8 c m  f r o m  the poin t  of d e p o s i t i o n .  The p e p t i d e s  we re  
e lu t ed  f r o m  the s i l i c a  ge l  with 90% m e t h a n o l  and the e l u a t e s  w e r e  e v a p o r a t e d  in a r o t a r y  e v a p o r a t o r .  The 
h o m o g e n e i t y  of the p e p t i d e s  i so l a t ed  was  c h e c k e d  by t h i n - l a y e r  c h r o m a t o g r a p h y  in v a r i o u s  s y s t e m s .  Of the 
t h r e e  p e p t i d e s  i s o l a t e d ,  the one p r e s e n t  in l a r g e s t  amount  was  homoge ne ous .  F r o m  37 m g  of the m i x t u r e  
of p e p t i d e s  of an t ib io t i c  A - 1 2 8 - O P ,  20 m g  of th is  pep t ide  was  obta ined ,  and f r o m  15 m g  of the m i x t u r e  of 
p e p t i d e s  f r o m  an t ib io t i c  A - 1 2 S - P ,  8 rag.  Then the p e p t i d e s  w e r e  s u b j e c t e d  to ac id  h y d r o l y s i s  wi th  6 N HC1 
a t  105°C f o r  16 h. A f t e r  e v a p o r a t i o n ,  the h y d r o l y z a t e s  w e r e  a n a l y z e d  in an a m i n o - a c i d  a n a l y z e r  by th in -  
l a y e r  e l e c t r o p h o r e s i s  in c o m b i n a t i o n  wi th  c h r o m a t o g r a p h y .  The p e p t i d e s  e a c h  con ta ined  the s ix  a m i n o  a c i d s  
of the C - t e r m i n a l  s e c t i o n  of the ac id  of the a n t i b i o t i c s .  The h e x a p e p t i d e  f r o m  A - 1 2 8 - O P  d i f f e r e d  f r o m  the 
h e x a p e p t i d e  f r o m  A - 1 2 8 - P  by the fac t  tha t  it  con ta ined  t r a n s - 3 - h y d r o x y p r o l i n e  in p l a c e  of p r o l i n e .  In a d d i -  
t ion to these  a m i n o  a c i d s  they  e a c h  con ta ined  g lye ine ,  f l - h y d r o x y l e u e i n e ,  d e h y d r o t r y p t o p h a n ,  f l - m e t h y l t r y p t o -  
phan,  and c i s - 3 - h y d r o x y p r o l i n e .  The p r e s e n c e  of d e h y d r o t r y p t o p h a n  in the h e x a p e p t i d e s  was  shown by UV 
s p e c t r o s c o p y  (Xmax 280 and 337 nm).  

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  a m i n o  ac id  in e a c h  of the h e x a p e p t i d e s  was  p e r f o r m e d  by  the d i -  
n i t r o p h e n y l a t i o n  me thod  [12]. The N - t e r m i n a l  amino  ac id  was  iden t i f i ed  by t h i n - l a y e r  c h r o m a t o g r a p h y .  The 
r e s u l t s  of the a n a l y s i s  showed that  e a c h  of the h e x a p e p t i d e s  had g lye ine  at  the N end.  

D e t e r m i n a t i o n  of the N - T e r m i n a l  Sequence  in the H e x a p e p t i d e s b y E d m a n n ' s M e t h o d .  A so lu t ion  of 12 
m g  of one of the h e x a p e p t i d e s  in the d r y  s t a t e  in 10 ml  of a r e a g e n t  con t a in ing  15 ml  of p y r i d i n e ,  15 ml  of 
t r i e t h y l a m i n e ,  and 0.5 ml  of phenyl  i s o c y a n a t e  (all  the r e a g e n t s  w e r e  c a r e f u l l y  pu r i f i ed  b e f o r e h a n d  as  d e -  
s c r i b e d  in the l i t e r a t u r e  [10l) was hea ted  at  40°C f o r  5 h, a f t e r  which  the s o l v e n t  was  e v a p o r a t e d  off in a 
r o t a r y  e v a p o r a t o r ,  f ina l ly  u n d e r  v a c u u m  (10 -2 mm)  at  40°C f o r  30 min .  The r e s i d u e  was  d i s s o l v e d  in 3 ml  
of a n h y d r o u s  t r i f l u o r o a c e t i c  ac id  (in a c u r r e n t  of n i t rogen) ,  and a f t e r  1 h (at 20°C) the t r i f l u o r o a c e t i c  ac id  
was  e l i m i n a t e d  c o m p l e t e l y  in v a c u u m  wi th  m e t h a n o l .  Then the r e s i d u e  d i s s o l v e d  in m e t h a n o l  was  d e p o s i t e d  
on a c o l u m n  (1 × 5 cm)  of Dowex 50 × 2 (H +) p r e v i o u s l y  w a s h e d  wi th  m e t h a n o l .  The e x c e s s  of phenyl  i s o -  
t h i o c y a n a t e  and the pheny l t h i azo l i none  d e r i v a t i v e  of the N - t e r m i n a l  ac id  w e r e  f i r s t  e lu t ed  f r o m  the co lumn  

• wi th  m e t h a n o l .  E lu t ion  was  con t inued  unt i l  a s a m p l e  no l o n g e r  a b s o r b e d  in UV l ight ,  wh ich  r e q u i r e d  a p -  
p r o x i m a t e l y  200 ml  of m e t h a n o l .  The s h o r t e n e d  pep t ide  was  e lu t ed  f r o m  the c o l u m n  wi th  a 2 N so lu t ion  of 
a m m o n i a  in m e t h a n o l  unt i l  the n i n h y d r i n  r e a c t i o n  was  n e g a t i v e .  A f t e r  s e p a r a t i o n ,  p a r t  of the pep t ide  (1 mg) 
was  r e m o v e d  and was  h y d r o l y z e d  in a m i x t u r e  of 3 mg  of r e d i s t i l l e d  CH~COOH and 1.5 ml  of a 6 N HC1 in a 
s e a l e d  tube at  107°C f o r  16 h. The h y d r o l y z a t e  was  e v a p o r a t e d  and the a m i n o - a c i d  c o m p o s i t i o n  of the r e s i d -  
ual  pep t ide  was  d e t e r m i n e d  on the a m i n o - a c i d  a n a l y z e r .  The s h o r t e n e d  pep t ide  was  s u b j e c t e d  to the f o l -  
lowing s t ep  of the E d m a n n d e g r a d a t i o n .  A to ta l  of fou r  s t e p s  was  p e r f o r m e d .  The r e s u l t s  of the d e t e r m i n a -  
t ion of the N - t e r m i n a l  s e q u e n c e s  in the h e x a p e p t i d e s  f r o m  the a n t i b i o t i c s  A - 1 2 8 - O P  and A - 1 2 8 - P  a r e  
g iven  be low.  

Amino-acid composition* Gly t-3HyP e3HyLe ~MeTrp ATtp c-3HuP 
1,0 0.9 0.7 l I I 

Edmann's method 
Ist step 0.3 0.9 0.7 I l l 
2nd step 0, I 0.2 0- 7 I I 1 
3rd step 0 0. I 0. I 1 1 1 

Amino-acid sequence Gly -~ t - 3HyP ~ e3HyLe -~ ~MeTrp ~ •Trp ~ c - 3HyP 

S i m i l a r  r e s u l t s  w e r e  ob ta ined  fo r  the an t ib io t i c  A - 1 2 8 - P ,  e x c e p t  tha t  P r o  was  found in s t ead  of t - 3 H y P .  

The d e t e r m i n a t i o n  of the C - t e r m i n a l  a m i n o  a c i d s  in the h e x a p e p t i d e s  f r o m  A - 1 2 8 - O P  and A - 1 2 8 - P  
was  p e r f o r m e d  by A k a b o r U s  method  [13]; e a c h  h e x a p e p t i d e  has  c i s - 3 - h y d r o x y p r o l i n e  at  the C end.  

P_repara t ion  of the DNS D e r i v a t i v e s  of the An t ib io t i c s  A - 1 2 8 - O P  and A - 1 2 8 - P .  To a so lu t ion  of 40 mg 
of one of the a n t i b i o t i c s  in 2 ml  of a m i x t u r e  of m e t h a n o l  and w a t e r  (2 : 1) w e r e  added  3 m l  of a 3% s o l u -  
t ion of NaHCO 3 (pH 9) and 22 mg of DNS c h l o r i d e  in 3 ml  of a c e t o n e .  The m i x t u r e  was  s h a k e n  at  r o o m  t e m -  
p e r a t u r e  f o r  3 h. The c o m p l e t e n e s s  of the r e a c t i o n  was  c h e c k e d  by p a p e r  e l e c t r o p h o r e s i s .  A f t e r  the end 
of the r e a c t i o n ,  the so lu t ion  was  b rough t  to n e u t r a l i t y  with 1 N h y d r o c h l o r i c  ac id  and e v a p o r a t e d  to d r y n e s s ,  
and the DNS d e r i v a t i v e  was  e x t r a c t e d  wi th  10 ml  of a b s o l u t e  e thano l  (to e l i m i n a t e  s a l t s ) .  The r e s i d u e  was  
f i l t e r e d  off, and the f i l t r a t e  was  e v a p o r a t e d .  The new r e s i d u e  was  d i s s o l v e d  in 10 ml  of a m i x t u r e  of m e t h -  
anol  and w a t e r  (2 : 1) and was  d e p o s i t e d  on a 2 × 5 -cm c o l u m n  of Dowex 2 x 8 ion-exchange  r e s i n  in the C1 
f o r m .  The D N S - a n t i b i o t i e s  w e r e  e lu t ed  with  m e t h a n o l - w a t e r  (2 : 1). The c o u r s e  of the r e a c t i o n w a s  fo l lowed 

* The p r o p o r t i o n  of c i s - 3 - H y P  in the h y d r o l y z a t e  was taken  as  1. 
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f rom the luminescence  in UV light.  The e luate  was evapora ted  on a ro t a ry  e v a p o r a t o r .  The homogenei ty  
of the DNS-ant ib iot ics  was checked by t h i n - l a y e r  e l e e t r o p h o r e s i s  on ce l lu lose  in 1 N CH3COOH at 600 V for  
1 h with DNS-amide, DNS-acid, and the ini t ial  ant ibiot ic  as m a r k e r s .  The DNS-antibiot ic  contained no im-  

pu r i t i e s  wha teve r .  Af te r  hyd ro lys i s ,  al l  the amino acids  p r e s e n t  in the ini t ial  ant ibiot ic  were  found, a p a r t  
f rom the N - t e r m i n a l  a s p a r t i c  acid.  The d i s t ances  of mig ra t ion  f rom the point of depos i t ion  were  6.6 cm 
for  DNS-amide and 3 cm for  the DNS-antibiot ic;  the DNS-acid remained  at the point of deposi t ion.  

The DNS-acids  f rom the ant ib io t ics  A-128-OP and A - 1 2 8 - P  were  obtained by the same  method. The 
DNS acid of the ant ibiot ic  under  inves t iga t ion  was ex t r ac t ed  with d ry  pyr id ine ,  and the solut ion was evap-  
ora ted  in a r o t a r y  e v a p o r a t o r .  Yield 75%. The comple t eness  of the reac t ion  and the pur i ty  of the DNS-acid 
of the ant ib iot ic  were  checked e l e c t r o p h o r e t i c a l l y  in a buffer  with pH 6.5, 400 V, 2 h. The DNS-antibiot ic  
was depos i ted  on the e l e c t r o p h o r e g r a m  as m a r k e r .  The DNS-acid of the ant ibiot ic  was e l e e t r o p h o r e t i c a l l y  
homogeneous in each case ,  and in the buffer  with pH 6.5 it m ig ra t ed  1 cm towards  the anode, while the DNS- 
A-128-OP  and the DNS-A-128-P  remained  at the point of deposi t ion.  

P a r t i a l  Acid Hydro lys i s  of the DNS-Acid of the Ant ib io t ics .  A solution of 20 mg of the DNS-acid of 
the ant ib io t ics  in 10 ml of a mix ture  of concen t ra ted  CH3COOH and 6 N HC1 (1 : 1) was t he rmos t a t ed  at 50°C 
in a sea led  evacuated  tube fo r  4 h. The hydro lyza te  was evapora ted  in a r o t a ry  e v a p o r a t o r  at 35°C and was 
inves t iga ted  e l e c t r o p h o r e t i c a l l y  in a buffer  with pH 6.5 at 450 V for  2 h. 

The pure  DNS-pept ides  (five) in the p a r t i a l  hydro lyza te  of the DNS-acid of the ant ib io t ics  A-128-OP 
and A - 1 2 8 - P  were  de t e rmined  by two-d imens iona l  e l e c t r o p h o r e s i s  in a thin l a y e r  of ce l lu lose .  We have 
d e s c r i b e d  the method and condit ions e l s ewhe re  [14]. 

P r e p a r a t i v e  Separa t ion  of the DNS-Pept ides .  A solution containing the mix ture  of DNS-peptides (4 rag) 
was depos i ted  in the fo rm of a thin band on a plate coated with a thin l a y e r  of s i l i c a  gel, and e l e c t r o p h o r e s i s  
was p e r f o r m e d  in a buffer  with pH 6.5 at 600 V for  70 min.  The plate was dr ied  under  an in f ra red  lamp.  
The zones of the DNS-pept ides ,  which were  located at d i s t ances  of 2, 4.2, 6.5, 8, and 9 cm f rom the line of 
deposi t ion  were  de tec ted  by examinat ion  in UV light.  In each case ,  the s i l i ca  gel with the DNS-peptide was 
t r a n s f e r r e d  f rom t h e p l a t e  to a f i l t e r ,  and the DNS-peptide was eluted with a mix ture  of methanol  and wa te r  
(2 : 1). The solut ion of the peptide was evapora ted  in a r o t a ry  evapo ra to r ,  and the homogenei ty  of the pep-  
tide was checked by e l e c t r o p h o r e s i s  and by ch roma tog raphy  in s e v e r a l  s y s t e m s  of solvents  and e l e c t r o l y t e s .  
The nonhomogeneous DNS-peptides were  pur i f ied  by t h i n - l a y e r  e l e c t r o p h o r e s i s  on s i l i ca  gel in a buffer  with 

pH 2 at 500 V for  75 min. 

Comple te  Hydro lys i s  of the DNS-Pept ides .  Each of the i so la ted  DNS-peptides (0.5 g) was d i sso lved  in 
2 ml of 6 N HC1 and hydro lyzed  in a sea led  evacuated  tube at 105°C for  16 h. Then the hydro lyza te  was 
evapora ted  in a r o t a r y  e v a p o r a t o r  and the amino-ac id  composi t ion  of the DNS-peptide was inves t iga ted  by 
p a p e r  e l e c t r o p h o r e s i s  in 1 N CH3COOH (pH 2.4) at 600 V for  3 h and on the amino-ac id  ana lyze r .  F o r  the 
ana lys i s  of the pept ides  containing threonine and a l lo threonine  (Rf 0.120 and0.25, r e spec t ive ly )  we used 
ch roma tog raphy  on Whatman No. 4 pape r  in the methyl  ethyl k e t S n e - b u t a n - 1 - o l - 2 5 %  ammonia  (3 : 5 : 1 : 1) 
sys t em.*  The amino -ac id  compos i t ion  of the pept ides  was de te rmined  by a combinat ion of t h i n - l a y e r  e l e c -  
t r o p h o r e s i s  and t h i n - l a y e r  ch romatography  on ce l lu lose  [15]. 

Oxidation of the Ant ib io t ics  A-128-OP  and A - 1 2 8 - P  and Thei r  Acids with Chromium Trioxide [5]. The 
reagent  fo r  oxidation was 83.3 mg for  CrO3, 0.0167 ml of H 2 0  , 0.1 ml of pyr id ine ,  and 3 ml of CH3COOH. 
The ant ibiot ic  or  the acid of the ant ibiot ic  (5 mg) was d i s so lved  in 1.5 ml of the oxidation mix ture  and left  
at room t e m p e r a t u r e  for  16 h. Then the solut ion was evapora ted  in a r o t a r y  evapora to r ,  and the res idue  
was d i s so lved  in 15 ml of n-butanol  and the solution was ex t r ac t ed  r epea ted ly  (10-15 t imes)  with 1% acet ic  
acid sa tu ra t ed  with butanol to remove  the exces s  of ch romium t r iox ide .  The butanol e x t r a c t  was evapora ted  
in a r o t a r y  e v a p o r a t o r .  The oxidized ant ibiot ic  or  acid of the ant ibiot ic  was subjec ted  to acid hydro lys i s  
(105°C, 6 N HC1, 12 h). The hydro lyza te  was analyzed on the amino-ac id  ana lyze r  and b y p a p e r  c h r o m a -  
tography in the methyl  ethyl k e t o n e - b u t a n - l - o l - 2 5 %  ammonia  (3 : 5 : 1 : 1) sys tem* on Whatman No. 4 paper .  
A comple te  hydro lyza te  of the ant ibiot ic  and threonine and a l lo threonine  were  used as m a r k e r s ,  the Rf 
value of threonine being 0.25 and that of a l lo threonine  0.120. 

S U M M A R Y  

The p r i m a r y  s t r u c t u r e s  of two na tura l  polypept ide ant ib io t ics  A-128-OP and A-128-P ,  which a re  t r i -  
pep t idy lcyc looc tapep t ido lac tones ,  have been de t e rmined .  

* As in Russ ian  or ig ina l  - Pub l i she r .  
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