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A prec ip i ta t ing  s e r u m  agains t  type - spec i f i c  antigen of Rauscher  and Fr iend  leukemias  was 
obtained by immuniz ing rabbi t s  with intact  Rauscher  v i rus .  The immunologic  speci f ic i ty  of 
~he prec ip i ta t ing  antigen was studied by immunoautorad iography .  A prec ip i t a t ing  tes t  
sy s t em for  the type-spec i f ic  antigen of Rauscher  and Fr iend  Ieukemias  was obtained. 

The speci f ic  antigens of the mouse  Ieukemias  have been studied fo r  m o r e  than 1 0 y e a r s , y e t  the i r  
na ture  has not yet  been explained. It has proved imposs ib le  by combined immunologic  and e l e c t r o n - m i c r o -  
scopic  invest igations using the s e r a  of mice  immunized  with leukemic  cel ls  to different ia te  the speci f ic  
ant igens of the celI m e m b r a n e  f rom antigens of the vi rus  par t ic Ie  [3, 12], for  these s e r a  contain both eyto-  
toxic and v i rus -neu t r a I i z ing  antibodies [13]. These  antigens can be different ia ted only by means  of mono-  
speci f ic  an t i se ra .  

Monospecific ant ibodies,  espec ia l ly  aga ins t  individual antigens of the virus  par t i c le ,  a r e  a ls0  of g rea t  
interest as a means of studying vertical transmission of viruses [11] and the serotypes of mouse leukemic 
viruses [8]. 

The object of this investigation was to obtain a precipitating test system against the type-specific 
antigen of Rauscher's leukemia. To make the gel-diffusion method more sensitive, indirect immunoauto- 
radiography was used [7]. 

EXPERIMENTAL METHOD 

Rauscher Leukemia Virus (RLV). Two types of RLV were used: 1) a commercial preparation of RLV 
with a concentration of virus particles of I0 -i~ to i041/mi (Virtg(~reagents, Electro-Nucleonic Laboratories 
Inc.); 2) RLV isolated by the writer from the plasma of affected BALB/c mice by differential eentrifugation 
in a sucrose density gradient [3]. 

Antisera. Antiserum 899 was prepared by immunizing a rabbit with intact RLV isolated from 17 ml of 
plasma. The concentrated virus (0.I ml) was emulsified in 0.4 ml of Freund's complete adjuvant by Goudie's 
method [4, 10L The material was injected in a volume of 0.I ml directly into the lymph glands and in the 
same dose into the tissue surrounding them. Reimmunization was carried out 28 days later with intact 
virus isolated from 27 ml plasma without the adjuvant. 

Antiserum 835 was obtained by immunizing a rabbit with the commercial preparation of RLV. A 
preparation of intact virus in a dose of 0.075 ml was injected in 4 volumes of Freund's complete adjuvant 
into the lymph glands. For reimmunization, 36 days later the rabbit was given an injection of 0.45 ml of the 
same  p repa ra t ion ,  s to red  a t  -20 ~ C. BIood was taken f rom the rabbi ts  on the 7th, 9th, and l l t h  days.  

Mouse type-spec i f i c  s e rum (MTS), generous ly  provided by Eo S. IevIeva,  was obtained by immunizing 
C 5 7 B L / 6  mice  with the spleen cells  of BALB/c mice  af fec ted  with Rauscher rs  Ieukemia  and exhausted by 
normal  spleen cel ls  f rom mice  of the s a m e  line (BALB/c) [6]. According to the immunof luorescence  tes t  
the s e rum p o s s e s s e d  the type speci f ic i ty  of Ieukemias  of the FMR ( F r i e n d -  M o l o n e y -  Rauscher)  group. 

Laboratory of Immunochemistry and Diagnosis of Cancer, Department of Virology and Immunology of 
Tumors, N. F. Gamaleya Institute of Epidemiology and Microbiology, Academy of Medical Sciences of the 
USSR, Moscow. (Presented by Academician of the Academy of Medical Sciences of the USSR,V. V. Vygod- 
chikov.) Translated from Byulleten' Eksperimental'noi Biologii i Meditsiny, Vol. 77, No. 5, pp. 82-85, 
May, 1974. Original article submitted May 21, 1973. 

�9 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ~lest 17th Street, New York, N. Y, !0011. I 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, i~ any form or by any means~ I 
electronic, mechanical, photocopying, microfilming, reeorcling or otherwise, without written permission o/ the publisher. ,4 I 
copy of this article is available from the publisher for $15,00. _~ 

547 



The antigens were  30% t issue  ex t rac t s  in buffered 0.85% NaC[ solution, pH 7.2. The t i s sue  homog-  
enate was dis in tegra ted  by ul t rasound in the MSE-]00 appara tus  [~] and centr i fuged for  20 rain at  8000 
r p m .  In some cases  antigens and an t i s e r a  we re  concent ra ted  with LifogeI (Gelman, England). Both f resh ly  
p r e p a r e d  ex t rac t s  and ex t rac t s  s to red  a t  -20 ~ for  s eve ra l  weeks were  used.  The RLV for  the gel-diffusion 
t e s t  was t r ea ted  with e ther  [6]. 

The gel -di f fus ion t e s t  was  c a r r i e d  out in 1% Difco a g a r  [2]. 

Immunoatr teradiography.  The prec ip i ta t ion  tes t  for  immunoautorad iography  was c a r r i e d  out in 2% 
Difeo agar .  Immunoautorad iography  was p e r f o r m e d  b y  D. A. E I ' g o r t  by the method descr ibed  prev ious ly  
[7]. Photographs of the reac t ions  were  p r e p a r e d  f rom the au tographs .  

EXPERIMENTAL R E S U L T S  

Antibodies aga ins t  the prote ins  of normal  mouse  s e r u m  (NMS), readi ly  neut ra l ized  by 0~ volume 
of the l a t t e r ,  were  found in the a n t i s e r u m  899. The an t i s e rum 899 prec ip i t a ted  antigen gs-1 f rom a 30% 
ex t r ac t  of the spleen in R a u s c h e r ' s  leukemia  (RLS). This prec ip i ta t ion  line was identified with the t e s t  

t 

sys t em for  gs -1  obtained by N. V. Enge l ' ga rd t  et aI .  [4]. The an t i se rum 899 gave a second precip i ta t ion  
line located n e a r e r  to the antigen. The line was ve ry  weak and could be detected only with the f resh ly  p r e -  
pa red  ex t rac t .  

Ant i se rum 835 did not p rec ip i ta te  the gs-1 antigen. This s e r u m ,  in twofold concentrat ion,  gave only a 
weak prec ip i ta t ion  line, difficult to analyze  because  of the br ight  halo fo rmed  by the concentra ted  ext rac t ,  
with the RLS ex t r ac t  in a fourfold concentra t ion.  

During ana lys i s  of the s a m e  s e r a  by immunoautoradiography three  prec ip i ta t ion  l ines we re  found. 
Ant i se rum 899 prec ip i ta ted  three  antigens f rom the RLS ex t rac t .  One antigen was identified as gs-1 .  The 
second antigen gave a prec ip i ta t ion  line alongside gs -1  but c l o s e r  to the well with the antigen. The p r e -  
cipitat ion line of the third antigen was located immedia te ly  by the well  with the antigen (Fig. 1A). 

An t i se rum 835 and RLS ex t r ac t  in two- and fourfold concentrat ion,  r espec t ive ly ,  fo rmed  only one 
prec ip i ta t ion  l ine.  The antigen p rec ip i t a t ed  by this s e r u m  was found to be identical with the second antigen 
p rec ip i t a t ed  by an t i s e rum 899 (Fig. 1B). Besides  in spleen ext rac t ,  the antigen fo rming  the second l ine 
was found in the p l a sma  of mice  with Rausche r ' s  l eukemia ,  in the c o m m e r c i a l  p r epa ra t ion  of RLV (Fig. 1C), 
and in the ex t rac t  of the sp leen  in F r i e n d ' s  leukemia .  In Moloney leukemia the antigen was found only 
i r r e g u l a r l y .  The second antigen was absent  in ex t rac t s  of Moloney mouse  s a r c o m a  and ex t r ac t s  of r a t  
s a r c o m a  induced by mouse  s a r c o m a  vi rus  of the Gasde r  s t r a in .  It was not found in the no rma l  BALB/c 
mouse  spleen or  in Gros s  l y m p h o m a s  in AKR m i c e .  The ex t r ac t  of Gross  Iymphornas neut ra l ized  only 
antibodies aga ins t  gs -1  in an t i s e rum 899 and the antibodies aga ins t  the second antigen were  le f t  intact  
(Fig. 1D). 

The rabbi t  antibodies fo rming  the second p rec ip i t a t ion  line with MTS were  identified. The modi f ica -  
t ion p roposed  by G. I. Abelev  was used:  rabbi t  antibodies we re  added to the invisible prec ip i ta te  f o r med  by 
MTS and the ex t rac t  of RLS. The a g a r p l a t e  inwhieh the diffusion t e s t  was c a r r i e d  out was p laced in 0.85% 
NaCI, pH 7.2, fo r  12 h so  as  to r em ove  aH unreac ted  components  f r o m  the aga r .  The e lua te  of rabbi t  an t i -  
bodies against  mouse Y-globulin was then poured into the wells  containing MTS and NMS (Fig. 1E). The 
a g a r  plate  was again washed 18 h l a t e r  for  24 h and t r ea t ed  with rad ioac t ive  antibodies agains t  rabbi t  7 -  
globulin. As a resu l t  of this expe r imen t  a reac t ion  of identity was obtained between the t e s t  sys t em fo r  the 
second antigen and MTS (Fig. 1E). 

On the bas i s  of these  observa t ions  the second antigen was identif ied as a type - spec i f i c  antigen of 
Rauscher  and F r i end  l eukemias .  The antigen forming  the th i rd  prec ip i ta t ion  line has  not yet  been identified. 

Three  antigens thus w e r e  found by the a g a r  diffusion and immunoautorad iographic  methods using 
rabbi t  an t i s e ra  aga ins t  intact  v i rus  in the ex t rac t s  of RLS: gs -1 ,  type-spec i f i c ,  and a third,  unidentified 
antigen.  Besides  ex t rac t s  of the spleen of an imals  with Rauscher  and Fr i end  leukemias ,  the type-spec i f ic  
ant igen a lso  was found in the c o m m e r c i a l  p r epa ra t i on  of RLV. This suggests  that  the antigen d i scovered  
is one of the type-spec i f ic  antigens of the m e m b r a n e  of the v i rus  pa r t i c l e .  

Sch~fer et al .  [14, 15] identified a type-spec i f i c  antigen II v for  Rausche r  and Fr iend  v i ruses  and for  
l eukemic  virus  v, i so la ted  f rom a t i s sue  cul ture .  This ant igen gave a reac t ion  of par t ia l  identity with one 
of the g roup-spec i f i c  antigens (II gs).  These  worke r s  could not s epa ra t e  the antigenic de te rminants  IIv and 
II gs.  
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Fig.  1. Aga r  diffusion tes t  fo r  type-specif ic  antigen (TSA) using the 
immunoautorad iographic  technique: A) three  prec ip i ta t ion  lines detected 
by an t i s e rum of rabbi t  immunized  with in tact  Rausehe r  v i rus ;  LG) ex t r ac t  
of Gros s  lymphoma;  RLS) spleen ex t rac t  in Rausche r ' s  leukemia ,  an t i -  
s e r u m  AS 899 in the center ;  B) reac t ion  of identity ef two rabbi t  an t i s e r a  
prec ip i ta t ing  type-speci f ic  antigen; AS 899N) an t i s e rum in which antibodies 
aga ins t  gs -1  antigen were  neut ra l ized  by ex t rac t  of Gross  lymphoma;  PS) 
physiological  sal ine;  C) p rec ip i ta t ion  of type - spec i f i c  antigen f rom p r e p -  
a ra t ion  of p u r i f i e d  Rauscher  v i rus  (line s i tuated c lose r  to well containing 
antigen); R L V ) p r e p a r a t i o n  of Rauscher  v i rus  des t royed with e ther ;  D) 
rabbi t  an t i se rum neut ra l ized  with ex t rac t  of Gross  lymphoma (AS 899N) 
continues to p rec ip i ta te  type - spec i f i c  antigen f rom RLS. This  an t i s e rum 
works  with AS 899N, neut ra l ized  by an e x c e s s  of gs -1  antigen; E) r eac t ion  
of identity between rabbi t  a n t i s e r u m  and mouse  speci f ic  an t i se ra  p r e -  
cipi tat ing type-specific antigen. 

The present writer evidently obtained antibodies against another type-specific antigen unconnected 
with the determinants of the gs-antigens. This is shown by the complete absenee of reaction with extract 
of Gross lymphomas and by adsorption of the extracts of antibodies against antigen gs-I in the antiserum 
899. In that  case  antibodies aga ins t  the type - spec i f i c  antigen were  not neut ra l ized .  

The type - spec i f i c  antigen identified by the wr i t e r  was evidently p r e s e n t  in a s m a l l e r  amount  in 
Moloney v i rus  than in RLV, fo r  i t  was detected i r r e g u l a r l y  in MoIoney leukemia .  The antigen was not 
found in ex t rac t s  of Moloney mouse  s a r c o m a s ,  in a g r e e m e n t  with the observa t ions  of F i sch inge r  et  al .  [9] 
of the absence  of antigen IIv in S+L - ce l l s .  The antigen was not found in r a t  s a r c o m a s  indnced by mouse  
s a r c o m a  vi rus  of the Gasde r  s t ra in .  

The identif ication of rabbi t  prec ip i ta t ing  antibodies with the MTS antibodies a lso  indicates the type-  
speci f ic  nature  of the second antigen. However,  the question of the location of this antigen in the m e m b r a n e  
of the vi rus  pa r t i c l e  o r  in the cell  m e m b r a n e  can be finally se t t led only by e l e c t r o n - m i c r o s c o p i c  inves t iga -  
tion with monospeci f ie  ant ibodies .  
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