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A monospeci f ic  s e r u m  was obtained against  t ype - spec i f i c  antigen of Gros s  leukemia  v i rus  
(AGLV). T u m o r s  of different  etiology were  inves t iga ted  with the aid of a t es t  s y s t e m  for  
AGLV. AGLV was found in a spontaneous kidney tumor  ( lymphosarcoma)  of CC57BR m i c e  
and in t um or s  induced by  chemica l  ca rc inogens .  The  r e su l t s  sugges t  act ivat ion of the MuLV 
v i rus  genome in s t r a ins  of mice  with a low pred i spos i t ion  to leukemia .  

KEY WORDS: leukemia;  G r o s s  l eukemia  v i rus ;  t ype - spec i f i c  antigen; immunodiffusion;  
immunof luores  eence.  

The  genome of mouse  l eukemia  v i r u s e s  (MuLV) is  p r e s e n t  in n o r m a l  ce l l s  of  d i f ferent  str~,ins of mice ,  
where  it  is  under  host  control ,  and in mice  with a low pred i spos i t ion  to cance r  it can exis t  for  a long t ime  
in an inact ive f o r m  [1, 10, 14, 15]. The  genome of  "endogenous" MuLV is usual ly act ivated in t umors  of  
va r i ed  et iology [4, 12, 15, 16, 18]. 

The  object  of this inves t igat ion was to obtain a monospeci f ic  prec ip i ta t ing  s e r u m  for  the type-spec i f i c  
antigen (rSA) of Gros s  l eukemia  v i r u s .  Such a s e r u m  could be  used  to detec t  endogenous l eukemia  v i r u s e s ,  
for  endogenous v i r u s e s  of mouse  l eukemias ,  except  the S--tropic v i r u s e s  [11], a r e  antigenical ly ident ical  
with or  re la ted  to G r o s s  v i r u s  [13, 14]. 

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

G r o s s  and Rausche r  v i r u s e s  were  obtained f r o m  Elec t ro -Nucleon ic  Labora t i e s  Inc. The  v i ru se s  f r o m  
the cul ture  med ium were  twice pur i f ied in a suc ro se  densi ty  gradient  and the concentra t ion of v i rus  p a r t i -  
c les  was 1011-1012. 

L y m p h o s a r c o m a  v i rus  of CC57BR mice  was i so la ted  f r o m  the cul ture  medium by u l t racent r i fugat ion  
[81. 

To  obtain an t i s e rum,  rabbi t s  were  immunized  with intact  G r o s s  v i rus  into the lymph glands [3]. At 
the f i r s t  inject ion 0.4 ml  of the v i rus  p repa ra t ion  was injected toge ther  with an equal vo lume of  F r e u n d ' s  
comple te  adjuvant.  The  s a m e  dose of v i rus  without adjuvant was used for  the f i r s t  r evaee ina t ion ,  and dur ing 
subsequent  revaccina t ion  0.2 ml  of the v i r u s  p r e p a r a t i o n  was given.  Blood was taken on the seventh,  ninth, 
and l l t h  days .  Af ter  the f i r s t  revacc ina t ion  a s e r u m  was obtained that could be used for  work by' the i m -  
munoautoradiographic  method (IR method) [1], and a f te r  the third and fourth r e immuniza t ions  the s e r u m  was 
sui table for  the prec ip i ta t ion  method in a g a r  (PR method).  

Ex t r ac t s  of  t u m o r  and no rma l  t i s sues ,  p r e p a r e d  as  desc r ibed  p rev ious ly  [6], t rea ted  with ewo vo lumes  
of e ther ,  and then concentra ted  threefold,  were  used as ant igens.  The e ther  r emoved  lipids from: the ex t rac t ,  
which would o therwise  f o r m  opaque haloes in the aga r  and in te r fe re  with the reading of the tes t .  
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T A B L E  1. T S A  of  G r o s s  V i r u s  in  V i r u s e s ,  T u m o r s ,  and N o r m a l  T i s s u e s  o f  M i c e  
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T h e  s e r u m  w a s  n e u t r a l i z e d  wi th  s p l e n i c  e x t r a c t  f r o m  m i c e  wi th  R a u s e h e r ' s  l e u k e m i a  to r e m o v e  a n t i -  
b o d i e s  a g a i n s t  g s - 1  a n t i g e n  and wi th  n o r m a l  m o u s e  s e r u m .  T h e  n e u t r a l i z i n g  d o s e  of  a n t i ge n  was  c h o s e n  
by  the  P R  m e t h o d .  T h e  s e r u m  was  r e g a r d e d  a s  n e u t r a l i z e d  i f  an e x c e s s  of n e u t r a l i z i n g  an t igen  was  d e t e r -  
m i n e d  in  i t  wi th  the  c o r r e s p o n d i n g  t e s t  s y s t e m .  F o r  the  P R  r e a c t i o n  wi th  v i r u s  p r e p a r a t i o n s  the a n t i s e r u m  
w a s  e x h a u s t e d  a d d i t i o n a l l y  wi th  b o v i n e  s e r u m .  T h e  IR r e a c t i o n  was  c a r r i e d  out  a s  d e s c r i b e d  p r e v i o u s l y  
[Z]. 

T h e  fo l lowing  t u m o r s  w e r e  u s e d :  1} l y m p h o m a  of  AKR m i c e  - t h i s  i s  a s p o n t a n e o u s  t u m o r  of the  
t h y m u s  and t u m o r s  w e r e  u s e d  a t  the  e igh th  p a s s a g e  in s t r a i n  AKR; 2) l y m p h o s a r c o m a  of CC57BR m i c e  - a 
s p o n t a n e o u s  t u m o r  of  the  k idney  t r a n s p l a n t e d  in  CC57BR m i c e  f o r  s e v e r a l  y e a r s  [5]; 3) s a r c o m a s  induced  
by  2 , 3 - m e t h y l c h o l a n t h r e n e :  M C h - l l  in C 5 7 B L / 1 0 S n  m i c e ,  MCh-26  in B10D2 m i c e  - t u m o r s  m a i n t a i n e d  by  
p r o l o n g e d  p a s s a g e ,  and MCh-36  - t u m o r s  a t  the s e c o n d  and l l t h  p a s s a g e s  in Af m i c e  [2]; 4) m y e l o i d  l e u k e -  
m i a  - t h i s  was  o b t a i n e d b y  L . A .  Z i l ' b e r  and Z.  A~ P o s t n i k o v a  b y  i n j e c t i o n  of 7,  1 2 - d i m e t h y l b e n z a n t h r a c e n e  
(DMBA) in to  n e w b o r n  m i c e  o f  the  l o w - c a n c e r  s t r a i n  CC57W and a l y o p h i l i z e d  e x t r a c t  of the  m y e l o i d  l e u k e -  
m i a w a s  u s e d a t  the  e igh th  c e l l - f r e e  p a s s a g e  [4]; 5) l e u k e m i a  S-3 was  induced  in  C57BL m i c e  [9]. 

Sp leens  of m i c e  aged  6-8  w e e k s  and t h y m u s  g l a n d s  f r o m  m i c e  aged  3 - 4  w e e k s  f r o m  s t r a i n s  B A L B / c ,  
C 5 7 B L / 1 0 S n ,  CC57BR,  and 129,  wi th  low p r e d i s p o s i t i o n  to l e u k e m i a ,  and s t r a i n  AKR,  with  a h igh  i n c i d e n c e  

of l e u k e m i a ,  w e r e  u s e d  as  n o r m a l  o r g a n s .  

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

T h e  s e r u m  of  a r a b b i t  i m m u n i z e d  ~vith i n t a c t  G r o s s  v i r u s  (GLV) f o r m e d  t h r e e  b a n d s  in the  p r e c i p i t a t i o n  
t e s t  wi th  l y m p h o m a  e x t r a c t  f r o m  AKR m i c e .  D e s p i t e  i m m u n i z a t i o n  wi th  the in t ac t  v i r u s ,  a n t i b o d i e s  a g a i n s t  
g s - 1  an t igen  and a t s o  t r a c e s  of  a n t i b o d i e s  a g a i n s t  one  of  the  a n t i g e n s  of  n o r m a l  m o u s e  s e r u m  w e r e  found 
in the  s e r u m .  Bo th  a n t i g e n s  could  be  n e u t r a l i z e d  by  the add i t i on  of  one v o l u m e  of s p l e n i c  e x t r a c t  f r o m  m i c e  
wi th  R a u s e h e r  l e u k e m i a  to e igh t  v o l u m e s  of a n t i s e r u m .  A f t e r  n e u t r a l i z a t i o n  a m o n o s p e c i f i c  s e r u m  was  ob ta ined  
wh ich  gave  a r e a c t i o n  of  i d e n t i t y  wi th  the l y m p h o m a  of  AKR m i c e  and wi th  the  GLV p r e p a r a t i o n .  T h i s  s e r u m ,  
in con junc t ion  wi th  e x t r a c t  o f  AKR l y m p h o m a  was  u s e d  as  the t e s t  s y s t e m  f o r  the  an t igen  u n d e r  i n v e s t i g a t i o n  

(AGLV).  

E x t r a c t s  o f  d i f f e r e n t  l e u k e m i a s  and n o r m a l  t i s s u e s  and a l s o  p r e p a r a t i o n s  of  v i r u s e s  w e r e  t e s t e d  wi th  
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Fig. 1o Detect ion of type - spec i f i c  antigen 
(TSA) of g r o s s  v i ru s  in d i f ferent  t u m o r s :  
1) rabbi t  a n t i s e r u m  against  G r o s s  v i rus ;  
2) l y m p h o s a r c o m a  of CC57BR m i c e  (test 
s y s t e m  for  TSA or Gross  v i rus) ;  3) AKR 
lymphoma;  4) s a r c o m a  MCh-36; 5) DMBA 
myeloid leukemia;  6) Rausche r  leukemia;  
7) Fr iend leukemfa .  

the tes t  s y s t e m  by the PR method in agar .  Negative cases  
were  r e t e s t ed  for  AGLV by  the IR method with the tes t  
s y s t e m  diluted 8 or  16 t imes .  AGLV was found in AKR 
lymphoma,  in the GLV p repa ra t ion ,  and in spontaneous 
l y m p h o s a r c o m a  of CC57BR mice .  La te r  (Fig. 1) the 
antigen was found in about the s a m e  quantity as  in AKR 
lymphoma,  and in the subsequent  expe r imen t s  e:~Lract of 
CC57BR l y m p h o s a r c o m a  was used for  the tes t  sy s t em.  
AGLV was found in the t ransplantable  MCh s a r c o m a s  and 
the D1VIBA myeloid leukemia ,  and in smal l  quantil~ies also 
in no rma l  s e r u m  and p l a s m a  of p r e l e u k e m i c  AKR m i c e .  

Di scovery  of the antigen in the GLu  p r e p a r a t i o n s  and 
in AKR lymphomas  and i ts  absence  in the spleens  of low- 
leukemic  s t ra ins  of mice  (Table 1) indicate that the antigen 
was assoc ia ted  with the v i ru s .  The  absence of antigen in 
l eukemias  of the FMR ( F r i e n d - M o l o n e y - R a u s c h e r )  group 
is evidence of i ts  type-spec i f i c i ty .  

The  d i scovery  of this antigen in spontaneous CC57BR 
l y m p h o s a r c o m a  (Fig. 1) i s  in te res t ing .  The cel ls  of this tu-  
m o r  produce  v i rus  in cul ture  [8]. The  D- l . 18  zone of the 
suc rose  gradient  of the cul ture medium gave a reac t ion  of 
identi ty with the t e s t  s y s t e m  for AGLV desc r ibed  above.  
This  sugges ts  that the v i rus  of CC57BR l y m p h o s a r c o m a  is 
an ac t ivated endogenous leukemia  v i rus .  The d i scovery  of 

AGLV in t umor s  induced by chemical  carc inogens  (Fig. 1) is  no l e s s  in te res t ing .  In the case  of DMBA 
myeloid leukemia ,  a c e l l - f r e e  ex t rac t  was found to have leukemogenic  act ivi ty in newborn CC57W mice  [4]. 
The  d i scovery  of AGLV in myeloid l eukemia  also points to act ivat ion of an endogenous v i ru s  in this tumor .  

The  w r i t e r ' s  observa t ions  show that MCh s a r c o m a s  e i ther  contain infectious v i ru s ,  o r  they synthes ize  
v i rus  p ro t e ins ,  a p ro te in  with the type - spec i f i c  de te rminan t  of G r o s s  v i r u s ,  and pro te in  p-30  with the gs-1  
de te rminan t  (Table 1). The  p r e sence  gs-1  antigen in t ransp lan tab le  MCh s a r c o m a s  was shown by the w r i t e r  
p rev ious ly  by an immunof luorescence  method in sec t ions  [7]. Activation of gs-1  antigen in p r i m a r i l y  in-  
duced MCh s a r c o m a s  was repor ted  by Whi tmire  et al .  in 1971 [18]. The  p r e sen t  e:~periments in which AGLV 
was found in a spontaneous tumor  and in t umor s  induced by  carc inogens  sugges t  that the v i rus  genome is 
ac t ivated in mice  of low- leukemic  s t r a in s  and tMs is  accompanied  by the synthes is  of  a pro te in  with the 
type - spec i f i c  de te rminan t  of g ro s s  v i r u s .  

At the p r e s e n t  t ime the w r i t e r  i s  studying the local izat ion of this antigen on the m e m b r a n e  and v i rus  
pa r t i c l e  by an e lec t ron  m i c r o s c o p i c  method.  

AGLV is poss ib ly  ident ical  with the chief  g lycoprote in  of  the Gros s  v i rus  m e m b r a n e  (go 69/71), de -  
scr ibed  by Stand and August in 1974 [17]. It  will be in te res t ing  to compa re  the tes t  s y s t e m  desc r ibed  by the 
p r e s e n t  w r i t e r  with the s e r a  of C57BL/6 mice  immunized  with G r o s s  lymphomas  and of NZB mice ,  using 
the immunodiffusion method in the modif icat ion desc r ibed  during the product ion of the tes t  sy s t em for  TSA 
of Rausche r  v i ru s  [6]. 
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