
D E T E C T I O N  O F  G R O U P - S P E C I F I C  A N T I G E N  

O F  M O U S E  V I R U S E S  IN N O R M A L  M I C E  

O F  H I G H  AND L O W  L E U K E M I C  L I N E S  

E.  S. I e v l e v a ,  N. V. E n g e l ' g a r d t ,  
a n d  G. Io A b e l e v  

UDC 576.858.57.097.2 

A method of obtaining a monospecif ic  rabbit  precipitating serum against  group-speci f ic  antigens of 
mouse  leukemia v i ruses  is described.  The presence  of group-specif ic  antigen in mice  of high and low 
leukemic inbred lines is demonstrated.  The resul t s  indicate an extremely widespread c a r r i e r  state of 
leukemia v i ruses  in mice.  

$ * * 

Group-specif ic  mouse leukemia antigen (GSA), discovered in 1966 [4], is an internal component of the 
virus identical for all mouse leukemia viruses .  The antigen is present  in leukemia cells and in the plasma 
of leukemic mice  not only as a component of the virus,  but also in a f ree state [4], and it can evidently play 
a ro le  in immunity to leukemia. 

Determinat ion of GSA by precipi tat ion in agar  is done with the aid of precipitat ing rabbit  ant isera  ob- 
tained by immunizing ra ts  of line W/Fu  with mate r ia l  obtained from syngenic animals with leukemia induced 
with Gross  virus [4]; mice are  evidently tolerant  to GSA [4]. Recently, a method of obtaining rabbit  anti-  
s e ra  containing antibodies against  GSA and suitable for determining GSA in the complement  fixation r e a c -  
tion [9], by immunizing rabbits  with purified Rausche r ' s  virus,  has been described. Serologic detection of 
GSA is a simple test  for the presence  of mouse leukemia v i ruses  in the t issues to be examined. This anti- 
gen has been found by means of ra t  and rabbit  ant isera  against GSA in lines of mice  car ry ing  Gross  virus 
and also in stable s trains of mouse  f ibroblast  cul tures [9]. 

This paper descr ibes  a simple and economical  method of obtaining a precipitat ing rabbit  ant iserum 
against  GSA, which was used to investigate the presence  of GSA in the spleen of normal  mice  of both high 
and low leukemic lines. 

E X P E R I M E N T A L  M E T H O D  

Rauscher  virus  was obtained by ultracentrifugation in a sucrose  density gradient  f rom plasma of 
BALB/c  mice  with developed leukemia [3, 6]. Plasma,  in a volume of 50 ml, was clarif ied by centr i fuga-  
tion at 10,000 g for 20 rain, and then recentr i fuged for 90 rain at 30,000 g (Spinco L centrifuge, ro to r  Sw= 25) 
The res idue  was resuspended in 1 ml R inger ' s  solution and ul tracentr ifuged in a stepwise sucrose  density 
gradient  (densities 1.12, 1.14, 1.16, 1.18, 1.22) for 90 min at 105,000 g. Two zones containing virus co r -  
responded to densit ies of 1 .14and 1.16. These  zones were removed,  diluted with R inger ' s  so lut ion,  and 
again sedimented by ul tracentr ifugat ion at 105,000 g. Each res idue  was resuspended in 0.25 ml R inger ' s  
solution and kept at -20 ~ . 
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T A B L E  1. GSA of  M o u s e  L e u k e m i a  V i r u s e s  in  S p l e e n  and  T u m o r s  

o f  M i c e  of  V a r i o u s  L i n e s  and  of  R a t s  
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T w o  r a b b i t s  w e r e  i m m u n i z e d  b y  i n j e c t i o n  into  t h e  p o p l i t e a l  l y m p h  g l a n d s .  V i r u s  f r o m  b o t h  z o n e s  w a s  

m i x e d  in  e q u a l  v o l u m e s  (0.15 m l  of  e a c h ) ,  0 .15 m I  of  t h e  p r e p a r a t i o n  w a s  a d d e d  to 0 .6  m l  of  F r e u n d ' s  c o m -  

p l e t e  a d j u v a n t  (Difco)  and  t h e  m a t e r i a l  w a s  i n j e c t e d  in to  r a b b i t s  in  d o s e s  o f  0 .125 m l  in to  t h e  e x p o s e d  p o p -  

l i t e a l  l y m p h  g l a n d s  o f  b o t h  h ind  l i m b s .  O n e  m o n t h  l a t e r  t h e  r e m a i n i n g  0 .15 m l  o f  b e  p r e p a r a t i o n  w a s  d i l u t e d  

w i t h  0.5 m l  R i n g e r ' s  s o l u t i o n  and  e a c h  r a b b i t  w a s  i n j e c t e d  w i t h  0.1 m l  i n t r a v e n o u s l y  and  0.2 m l  s u b c u t a n e o u s -  

ly  in to  t h e  h ind  l i m b  in  t he  r e g i o n  o f  t h e  l y m p h  g l a n d .  B l o o d  w a s  t a k e n  on  the  10th,  12th,  14th,  and  18th day  
a f t e r  r e i m m u n i z a t i o n .  

A t e s t  s y s t e m  f o r  GSA,  o b t a i n e d  f r o m  D r .  L.  O l d  ( S l o a n - K e t t e r i n g  I n s t i t u t e  f o r  C a n c e r  R e s e a r c h  in  
N e w  Y o r k ) ,  w a s  u s e d  in  t he  i n v e s t i g a t i o n .  T h e  t e s t  s y s t e m  c o n s i s t e d  of  r a t  a n t i l e u k e m i c  s e r u m  ( G r o s s  
l e u k e m i a )  and  G r o s s  v i r u s  d e s t r o y e d  w i t h  e t h e r  [4]. 

M i c e  o f  l i n e s  A K R  and  C 5 7 B L / 6  w e r e  o b t a i n e d  f r o m  t h e  N u r s e r y  o f  t h e  A c a d e m y  o f  M e d i c a l  S c i e n c e s  
of  t he  USSR,  and  m i c e  o f  l i n e s  C 5 7 B 1 / H e ,  C 5 7 B 1 / 1 0 S n ,  C 3 H / S n ,  B A L B / c ,  and  B10D2 f r o m  t h e  N u r s e r y  o f  
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Fig. 1. Fig. 2. 

Fig. 1. Compar i son  of rabb i t  anti-GSA an t i s e rum in prec ip i ta t ion  reac.-- 
tion in agar  with r a t  t e s t  sys t em for  GSA. 1) Rat  an t i s e rum against  
GSA; 2) rabb i t  an t i s e rum agains t  GSA; 3, 4) splenic ex t rac t  f rom mouse  
with Rausche r  leukemia;  5) rabbi t  an t i s e rum not containing antibodies 
against  GSA; 6) G r o s s  v i rus  1/200, des t royed  with e ther .  

Fig. 2. Detect ion of GSA by precipi ta t ion reac t ion  in agar  in spleen of 
h igh- leukemic  (AKR), low- leukemic  (BALB/c) ,  and l e u k e m i a - r e s i s t a n t  
(C57BL/6) l ines  of mice .  Center :  r abb i t  an t i s e rum agains t  GSA; 
1) splenic ex t rac t  of m i c e  with Rauscher  leukemia;  3, 5) physiological  
sal ine.  Left: 2) splenic ex t rac t  of 14-day BALB/c  mice;  4) splenic ex-  
t r a c t  of adult A I ~  mice .  Right: 2) concent ra ted  splenic ex t rac t  of 
adult C57BL/6 mice;  4) unconcentra ted splenic ex t rac t  of adult C57BL/  
6 mice .  

the N. F. Gama leya  Inst i tute  of Epidemiology and Microbiology,  Academy of Medical  Sciences of the USSR 
(Labora to ry  of Inbred Animals ,  Head, N. N. Medvedev).  

Rausehe r  leukemia  v i rus  was t r ansmi t t ed  by pas sage  through BALB/c  mice  in the L a b o r a t o r y  of I m -  
munochemis t ry  of Cancer ,  and mice  with Friend,  Moloney, S tep ina -Z i l ' be r ,  and Mazurenko l eukemias  we re  
obtained f rom the L a b o r a t o r y  of Etiology of Leukemias ,  Inst i tute  of Exper imenta l  and Clinical  Oncology, 
Academy of Medical  Sciences of the USSR f rom V. N. Stepina, spleens  of mice  with carc inogenic  l eukemia  
K-L-2 and VL-15 f rom Z. A. Post inkova,  polyoma tumor s  f rom I. S. Ir l in,  methylcholanthrene  s a r c o m a s  
(MCh-sa rcomas )  f rom Yu. M. Lezhneva  and B. D. Brondz,  Rous s a r c o m a s  of m i c e  f rom I. N. Kryukova and 
I. B. Obukh, and s a r c o m a s  induced by DMBA f rom the L a b o r a t o r y  of Virology, Inst i tute  of Exper imen ta l  and 
Clinical  Oncology, Academy of Medical  Sciences of the USSR f rom G. Ya. Svet-Moldavski i ,  to whom the 
w r i t e r s  a r e  s ince re ly  grateful .  All the invest igated tumors  were  taken between the 8th and 44th genera t ions .  

The t e s t  ex t r ac t s  were  p r epa red  by t r i tu ra t ing  the t i s sues  in a m o r t a r  in R i n g e r ' s  solution in the 
ra t io  1: 2. The homogenate  was i r r ad ia ted  with ul t rasound (6 t imes ,  20 sec each t ime,  with in te rva ls  of 1 rain, 
in ice,  in the MSE-100 appara tus ,  !8-20 kHz). The cel ls  were  comple te ly  dest royed;  l a rge  f r agmen t s  we re  
r e m o v e d  by centr i fugat ion at 9000 g for  20 min  (TsLN-2  centr ifuge).  The supernatant  was used for e s t i m a -  
tion of GSA. If  the antigen content was low, the ex t rac t  was concent ra ted  2-2.5 t imes  with Sephadex G-50 
(medium),  in the ra t io  of 1:6 to the volume of extract .  To obtain ex t rac t  f rom the mouse  spleens ,  not fewer  
than 10 newborn mice  of the s ame  age or  3-4 adult m ice  were  used (cor responding  extract) .  Prec ip i ta t ion  
in agar  was c a r r i e d  out in a s e m i m i e r o - m o d i f i c a t i o n  by the method of Gusev and Tsve tkov  [1]. 

EXPERIMENTAL RESULTS 

Antibodies against GSA were found in the antiserum of one of the two rabbits immunized with Rauseher 
virus. Their titer was highest on the 10th and 12th days after reiminunization, but they persisted until the 

18th day. 

The antiserum was not monospecific. It contained antibodies against mouse serum 7- and ~2-glo- 
bulins. One further antigen was found in the antiserum, and was present in high concentration in the spleens 
and plasma of mice with Rauscher and Friend leukemias,but not in extracts from organs from animals with 

other leukemias. It was also detected in traces in the sera of normal mice. To neutralize antibodies against 
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this antigen and against the components of mouse  serum,  lyophilized se ra  of noninbred mice  dissolved in 
one-fifth of the original  volume were used. 

Rabbit ant iserum neutral ized with mouse  sera  (ratio i :1 or  1:1.5) usually contained precipitat ing anti-  
bodies against GSA only and was used as a monospecif ic  anti-GSA serum in the precipi tat ion reac t ion  in 
agar.  Splenic extract  of mice  with Rauscher  leukemia in the equivalent dilution (1:3) was used as antigen. 
Antibodies of the rabbit  ant iserum detected the same antigen as the r a t  tes t  sys tem for GSA obtained f rom 
Dr. L. Old (Fig. 1). 

The resu l t s  of determinations of GSA in the spleens of mice  belonging to different lines of different 
ages a re  given in Table 1. They show that GSA was found in mice  of near ly  all the lines tested, whether 
with high susceptibil i ty (AKR) or  low susceptibil i ty to leukemia (BALB/c,  Af, CC57BR, CC57W), or  even 
res i s t an t  to leukemia (C57BL/6 and C57BL/He).  GSA was cer ta inly not detected only in one coisogenic pair: 
C57BL/10Sn and B10D2. However, it should be s t ressed  that GSA was found in high concentrat ion in MCh 
sa rcomas  induced and reinoculated in these lines, indisputable evidence of the presence  of leukemia virus  
in the mice  of these lines also. 

In these experiments ,  in cont ras t  to the resu l t s  obtained by Nowinski and co -worke r s  [7], GSA was 
found in low-leukemic and res i s tan t  lines of mice.  The only difference was in its concentrat ion (Fig. 2a, b). 
Possibly  the very  strong tes t  sys tem used by Nowinski and co-workers  did not detect low concentrat ion of 
GSA which were  easi ly demonstra ted by the tes t  system used in the present  investigation. It mus t  be em-  
phasized that GSA was also detected by the wr i t e r s  in splenic extracts  of C57BL/6 mice  by means of the 
tes t  sys tem obtained f rom Dr. L. Old, taken in the corresponding dilution. Possibly,  however, the presence  
of GSA in mice  of the lines studied was due to the higher infectivity with leukemia v i ruses  of the mice  now 
studied than of the mice  studied by Nowinski. 

The presence  of GSA in mice  of different lines indicates, in the w r i t e r s '  opinion, the ext remely  wide- 
spread c a r r i e r  state of leukemia virus  among mice with low susceptibil i ty to tumors ,  in agreement  with 
data for the isolation of virus f rom normal  mice  [5] and for detection of GSA in mouse  t issue cul tures  [9]. 
The possibil i ty is not, however,  ruled out that GSA synthesis in mice  of low-leukemia lines may be due to 
the activity of part  of the virus  genome or  that this antigen is present  in mice  also in cells not infected by 
the virus.  Such a situation is apparently found in hens containing group-speci f ic  antigen or  v i ruses  of the 
sa rcomo- leukemia  group [2, 8]. 

It cannot be asse r ted  on the basis  of these resu l t s  that GSA is present  in every  individual of the inves-  
tigated lines, because a mixture  of spleens was used to p repare  the extract .  The study of GSA by the immuno-  
f luorescence  method in sections would shed light on this problem. 

The wide distribution of GSA in mice  at all periods of their  life would seem to explain the to le rance  
of mice  to this antigen, in contras t  to ra t s ,  which contain neither leukemia virus nor GSA under normal  con-  
ditions, and which form antibodies against GSA extremely  easily. 

The resul t s  obtained afford considerable  promise  for the study of indirect  leukemogenesis ,  of the 
pathways of spread of leukemia v i ruses ,  and the fate of leukemia v i ruses  in the host organism.  

This investigation was subsidized in part  by the World Health Organization. 
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