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The p re sen t  paper  gives p r e l i m i n a r y  information on the cha r ac t e r i s t i c s  of a copper-conta in ing p r o -  
tein of e ry th rocy tes  - e ry th rocupre in .  Ery throcupre in ,  which was f i r s t  isolated f rom bovine e ry th rocy tes  
[1], has also been found in other  m a m m a l s ,  including man [2]. The prote in  p o s s e s s e s  enzymat ic  act ivi ty,  
ca ta lyzing the dismutat ion of peroxide  radica ls  (O2. + O~. + 2H + -* 02 +H202) [3]. Peroxide  rad ica l s  a re  
fo rmed in many  biological  redox reac t ions  and m a y  possess  a toxic action because  of the i r  high reac t iv i ty .  
Dismutase  act ivi ty has been found in all  the r ep re sen ta t i ves  of the animal  and vegetable kingdoms inves t i -  
gated [4-6], which alone indicates  the impor tan t  biological  ro le  of peroxide d i smutases ,  including e r y t h -  
rocupre in .  

We obtained e ry th rocupre in  f rom washed e ry th rocy tes  of human blood by a s l ight  modification of 
Stansel l ' s  method [7]. At all  s tages  of isolation and purif icat ion,  the prote in  was identified by the p re sence  
of copper ,  by its specif ic  d i smutase  act ivi ty (inhibition of the reduction of Nitro Blue Te t r azo l ium in the 
p resence  of a s y s t e m  producing peroxide  radicals)  [8], andby the specif ic  absorp t ion  max ima  at 264 and 
675 nm.  The e ry th rocupre in  that  we i so la ted  appeared  as a homogeneous subs tance  on ch roma tog raphy  on 
DEAE-ce l lu lose  and on Sephadex G-75, andon u l t racent r i fugat ion  it  sed imented  in the fo rm of a s ingle s y m -  
me t r i c a l  peak with a sedimenta t ion  constant  of 3.1 S. E l e c t r o p h o r e g r a m s  of native e ry th rocupre in  in poly-  
ac ry lamide  gel at pH 8.7 ( tr is-HC1 sys tem)  were  c h a r a c t e r i z e d  by the p:resence of two c lose ly  adjacent  
zones s ta ined by C o o m a s s i e  R-250 and possess ing  specif ic  d i smutase  act ivi ty .  However,  when the native 
protein was subjected to i soe lec t r i c  focusing in a 7.5~ po lyacry lamide  gel containing 2% of ampholines pH 
3-6, the ery~hrocuprein was concen t ra ted  in the fo rm of a na r row zone with pH 4.88. The prote in  isola ted 
a f te r  p r epa ra t i ve  i soe lec t r i c  focusing in po lyacry lamide  gel had a reduced d i smutase  act ivi ty  and when it 
was resub jec ted  to e l ec t rophores i s  two zones appeared .  In the t r i s -HC1 sys t em,  probably,  a change in the 
molecu la r  organizat ion of pa r t  of the prote in  takes place,  as also shown by Stansell  and Deutsch [9]. The 
e l ec t ropho reg rams  in po lyac ry lamide  gel in the p re sence  of 0.1% sodium dodecyl sulfa te  were  c h a r a c t e r -  
ized by the p r e sence  of two c lose ly  adjacent  protein zones cor responding ,  f rom the mobil i ty  of the pro te ins ,  
to a molecu la r  weight of about 20,000. The t r e a t m e n t  of the e ry th rocupre in  with 2 -mercap toe thano l  did not 
affect  its behavior  on e lec t rophores  is in the p re sence  of sodium dodecyl sulfa te .  Consequently,  the e r y t h r o -  
cupre in  molecule  contains two subunits of s i m i l a r  mo lecu la r  weight poss ib ly  bound by noncovalent bonds.  

We were  unable to de te rmine  the N- te rmina l  amino acid of e ry th rocupre in  by the DNP method, which 
is apparent ly  due to the blocking of the t e rmina l  amino group of the prote in .  Ti t ra t ion of the C - t e r m i n a l  
amino acid by Matsuo 's  method [10] followed by acid hydrolys is  of the pro te in  showed that  the whole of the 
radioact ive  label  was concent ra ted  in threonine,  which is the C - t e r m i n a l  amino acid for  both subunits of 
e ry th rocupre in .  

Peptide maps in a thin l ayer  of ce l lu lose  of t rypt ic  hydrolyzates  of the reduced  protein ca rboxy-  
methyla ted  with b romoace ta f2  labeled with r e s p e c t  to carbon were  c h a r a c t e r i z e d  by the p r e sence  of about 
30 ninhydr in-posi t ive  spots of which two gave intense blackening of an x - r a y  fi lm on autoradiography.  An 
amino acid analysis  [11] showed that the molecule  of human e ry th rocupre in  contains 40 arginine and lysine 
res idues  and, thus, on t rypt ic  hydro lys i s ,  taking into account  the two identical  subunits ,  should fo rm about 
20 pept ides .  The number  of peptides that  we found (about 30) shows that  the e ry th rocupre in  molecule  con-  

* Deceased. 

Insti tute of Exper imen ta l  Medicine, Academy of Medical Sciences of the USSR. Trans la t ed  f rom 
Khimiya Pr i rodnykh Soedinenii, No. 6, pp. 807-808, N o v e m b e r - D e c e m b e r ,  1973. Original  a r t i c le  submit ted  
March 26, 1973. 

© 1975 Plenum Publishing Corporation, 227 West 17th Street, New York, IV. Y. 10011. No part o f  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 o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

778 



sists of two subunits of not completely identical composition. These results agree well with those of an 
electrophoretic study of the protein. 
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