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Expres s ion  of the genome of endogenous type C oncornav i ruses  of mice in t umor s  induced by 
methylcholanthrene  (MC) in mice  of s t r a in  CC57BR, with a low incidence of leukemia,  was 
studied by radioimmunodiffus ion with prec ip i ta t ing  t e s t  s y s t e m s .  The g s - 1  antigen of p30 p r o -  
tein of type C mur ine  v i ru s e s  and the type-spec i f i c  antigen of Gross  v i rus  (AGLV) were  used 
as  m a r k e r s  of the vi rus  genome.  P r i m a r y  and t ransp lan tab le  s a r c o m a s  induced by MC were  
found to contain the g s -1  antigen, whereas  AGLV appea r s  only during pa s sage  of the t u m o r s .  
C lea r  co r re la t ion  was found between the quantity of p30 pro te in  (t i ter of the gs -1  antigen) and the 
p r e s e n c e  of AGLV: the g s -1  t i t e r  inc reased  considerably  s imul taneous ly  with the appearance  of 
AGLV and d i sappearance  of AGLV was always accompanied  by a fall in the gs -1  t i t e r .  The r e -  
sui ts  a re  evidence of coordinated express ion  of the two t e s t  pro te ins  of endogenous type C rou- 
t ine  onco rnav i ruses  in chemica l ly  induced t u m o r s  of CC57BR mice .  
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The  genome of  mouse  cel ls  contains the genetic  m a t e r i a l  of type C mur ine  endogenous oncornav i ruses .  
In mice  of s t r a ins  with high and low incidence of leukemia v i rus  genes a r e  e x p r e s s e d  differently.  In the f i r s t  
case  the genome is e x p r e s s e d  complete ly:  m a t u r e  v i r u s  p a r t i c l e s  a r e  produced in the ce l l s .  In the second 
case  the v i rus  is not produced,  but some s t ruc tura l  p ro te ins  of type C v i ruses  a r e  synthesized in cel ls  of 
lymphoid t i s sues .  Many worke r s  have shown that these  t i s sues  contain the basic  s t ruc tu ra l  p30 pro te in  and 
the m e m b r a n e  gp69 /71  giycoprote in  [4, 7, 11, 12]. Under the influence of chemica l  and phys ica l  carcinogenic  
fac tors  or during aging of the an imals ,  the v i rus  genome may be act ivated.  During the invest igat ion of s a r c o -  
mas  and lymphomas  induced by chemica l  carc inogens ,  the i r  cel ls  have been shown to contain a l a rge  quantity 
of g roup-spec i f i c  g s -1  antigen, the group de te rminan t  of p30 pro te in  [6, 7, 10, 13]. Some w o r k e r s  have isolated 
a leukemogenic agent  f r o m  chemica l ly  induced tumors  [3, 9, 10]. The  act ivat ion of the genome of endogenous 
v i ru se s  during chemica l  induction of t u m o r s  is  of  cardinal  in te res t  in the study of the m e c h a n i s m s  of e a r c in o -  
genes is. 

The  object of this invest igat ion was to  study the expres s ion  of the genome of endogenous type C mur ine  
onco rnav i ruses  in t um or s  induced by methylcholanthrene  (MC) in CC57BR mice ,  a s t ra in  with low incidence 
of leukemia .  The g s -1  antigen of the internal  s t ruc tu ra l  p30 pro te in  and the type-spec i f i c  antigen of Gross  v i rus  
(AGLV), which is evidently the type de te rminan t  of the m e m b r a n e  g lycoprote in  of Gross  vi rus  [6], were  used 
as  m a r k e r s  of the v i rus  genome.  In the p r e s e n t  investigation the dynamics  of express ion  of AGLV and p30 was 
invest igated in p r i m a r y  and t ransp lan tab le  s a r c o m a s  induced by MC and a t tempts  were  made to d i scover  whether  
the express ion  of these  two pro te ins  is coordinated.  The method of  radioimmunodif fus ion with prec ip i ta t ing  
t e s t  s y s t e m s  for gs -1  antigen and AGLV was used.  

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

E m b r y o s  and newborn and adult mice  of the CC57BR st ra in ,  cha r ac t e r i z ed  by  low incidence of leukemia,  
obtained f r o m  the Stolbovaya nu r se ry ,  Academy  of Medical Sciences  of the USSR, and t umor s  induced in mice  
of this s t ra in  by MC were  used.  MC ( f rom Mann Resea r ch  Labo ra to r i e s  Inc., New York) was injected into 
CC57BR mice  aged 4-6 weeks subcutaneously in the dorsa l  reg ion  in a dose of 0,3 mg in 0.1 ml  olive oil. On 
ave rage  20 weeks a f t e r  the injection 14 of the 39 mice  developed subcutaneous s a r c o m a s  at  the s i te  of injection 
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T A B L E  1. E x p r e s s i o n  of p30 P r o t e i n  of T y p e  
C M u r i n e  V i r u s e s  and  AGLV d u r i n g  P a s s a g e  
of  S a r c o m a s  I n d u c e d  by MC 
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gave  
p o s i t i v e  r e a c t i o n  fo r  g s - 1  only  in und i lu t ed  
f o r m ;  ND) t i t e r  of g s - 1  an t igen  in e x t r a c t  not 
d e t e r m i n e d .  

of  the  c a r c i n o g e n .  When the  t u m o r  r e a c h e d  a d i a m e t e r  of 15-20 m m  (on a v e r a g e  25.5 w e e k s  a f t e r  i n j ec t ion  
of  MC) i t  was  r e m o v e d .  S o m e  of t he  t u m o r  t i s s u e  w a s  i noc u l a t e d  s u b c u t a n e o u s l y  in the  d o r s a l  r e g i o n  into adu l t  
CC57BR m i c e .  T h e  r e s t  was  u s e d  for  p r e p a r i n g  e x t r a c t s  to  ac t  a s  an t igens  in r a d i o i m m u n o d i f f u s i o n .  T h e  50% 
e x t r a c t s  of  p r i m a r y  and t r a n s p l a n t a b l e  (in s o m e  c a s e s  up to  18 g e n e r a t i o n s )  t u m o r s ,  of n o r m a l  m o u s e  s p l e e n s ,  
and  a l s o  of whole  e m b r y o s  s e p a r a t e d  f r o m  the  m e m b r a n e s ,  w e r e  m a d e  up in p h y s i o l o g i c a l  s a l i n e ,  pH 7.2, as  
d e s c r i b e d  p r e v i o u s l y  [2, 6]. If a n e g a t i v e  r e s u l t  was  ob ta ined  in the  r a d i o i m m u n o d i f f u s i o n  t e s t ,  t he  50% e x -  
t r a c t  was  c o n c e n t r a t e d  with a c u r r e n t  of a i r  by  3 - 8  t i m e s  in v o l u m e .  T h e  e x t r a c t s  w e r e  kep t  a t  - 2 0 ~  A 
p r i m a r y  c u l t u r e  of  e m b r y o n i c  CC57BR m o u s e  f i b r o b l a s t s  a l s o  was  t e s t e d .  R a d i o i m m u n o d i f f u s i o n  was  c a r r i e d  
out  by  the  me thod  o f  A b e l e v  and ]~l 'gor t  [1] with p r e c i p i t a t i n g  t e s t  s y s t e m s  fo r  g s - 1  an t igen  of p30 p r o t e i n  [5] 
and AGLV [6]. In r a d i o i m m u n o d i f f u s i o n  the t e s t  s y s t e m s  w e r e  u s e d  fo r  g s - 1  in a d i l u t i on  of  1:  1 2 - 1 : 2 4  and 
fo r  AGLV in a d i lu t ion  of 1 : 8 - 1  : 16 c o m p a r e d  with t he  c o r r e s p o n d i n g  v i s i b l e  t e s t  s y s t e m .  E x t r a c t s  w e r e  t i -  
t r a t e d  a r o u n d  s e r u m  of t he  t e s t  s y s t e m  for  g s - 1  wi th  s u b s t i t u t i o n  of  t h e  an t igen  of t h i s  t e s t  s y s t e m .  

EXPERIMENTAL RESULTS 

To obtain an idea of the background levels of the test antigens in normal CC57BR mice their expression 
was studied from the early stages of ontogeny. Extracts of whole embryos, starting from the 12th day of intra- 
uterine development and until birth, an extract of skeletal muscle tissues and internal organs of newborn and 
suck l ing  m i c e ,  and  a l s o  e x t r a c t s  of t h e  s p l e e n s  o f  adu l t  CC 57BR m i c e  a l l  con ta ined  g s - 1  an t igen .  H o w e v e r ,  
g s - 1  a n t i g e n  was  a b s e n t  f r o m  the  s e r u m  of m i c e  a t  a l l  a g e s  s tud i ed .  In  n o r m a l  CC57BR m i c e ,  of  the  t w o  a n t i -  
gens  t e s t e d  by r a d i o i m m u n o d f f f u s i o n ,  on ly  g s - 1  could  thus  be d e t e c t e d  , and  the  s econd  m a r k e r  an t igen  (AGLV) 
was  not  found at  any  s t a g e  in the  d e v e l o p m e n t  of  t h e s e  m i c e .  T h e  t i s s u e s  of m i c e  in which  t u m o r s  had not  d e -  
v e l o p e d  9 mon ths  (4 mice )  and  15 mon ths  (3 mice )  a f t e r  i n j ec t ion  of  MC w e r e  i n d i s t i n g u i s h a b l e  f r o m  the  t i s s u e s  
of  n o r m a l  m i c e  in t h e i r  con ten t  of an t igens  of  t ype  c r o u t i n e  o n c o r n a v i r u s e s .  
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Of 14 p r i m a r y  s a r c o m a s  induced by MC in CC57BR mice  all except  one (MCh-53) contained detectable  
quant i t ies  of gs -1  antigen. AGLV was detected in the ex t rac t s  of only one p r i m a r y  tumor ,  namely  MCh-60. 
Of 14 t u m o r s  induced by MC, 8 w e r e  t ransplanted .  The r e su l t s  of investigation of the t ransp lan ted  t u m o r s  
a r e  given in Tab le  1. 

As Tab le  1 shows, the gs -1  t i t e r s  var ied  in AGLV-posi t ive  t umor s  also.  This  can evidently be explained 
on the grounds that  for mos t  effective demonst ra t ion  in ext rac ts  of AGLV they were  concentra ted  as much as 
poss ib le  ( f rom 3 to 8 t imes ) .  The  gs -1  t i t e r s  thus do not r e f l ec t  the t rue  content of  antigen in the t umor s  and 
a r e  t he re fo re  not s t r i c t ly  comparab le  with one another .  

The  absence  of g s -1  antigen in n o r m a l  mesenchymal  t i s sue  [13] is evidence that  during ca rc inogenes i s  
the endogenous v i rus  genome is evidently ~ctivated in the mesenchymal  cel ls ,  and these  cel ls  acquire  e x p r e s -  
sion of p30 prote in .  Another poss ib le  cause  of the inc reased  content of p30 pro te in  in the s a r c o m a s  is the i r  
cell  composi t ion.  According to p r e l i m i n a r y  data, the p r i m a r y  cul ture  of CC57BR mouse f ib roblas t s  contains 
detectable  quanti t ies of gs -1  antigen. A tumor  a r i s ing  f r o m  such g s - l - p o s i t i v e  f ibroblas ts  may  contain this  
antigen in l a rge r  quanti t ies  than the no rma l  mesenchymal  t i s sues  in the region of which they appeared .  

In 6 of the 8 t ransplan ted  t u m o r s  a sharp inc rease  in the t i t e r  of gs -1  antigen was obse rved  at  one of  the 
p a s s a g e s ,  and during subsequent  p a s s a g e  a t e m p o r a r y  fall in the t i ter  of this antigen was obse rved  in 3 of them 
compared  with the p reced ing  passage ,  with a sharp  inc rease  in the following passage .  An inc rease  in the t i t e r  
of gs-1  antigen was always accompanied  by the appearance  of AGLV in the tumor ,  whereas  a dec rease ,  on the 
other  hand, was accompanied  by d i sappearance  of AGLV. This  synchronizat ion evidently indicates  that  some 
phenomenon affects  the expres s ion  of the two pro te ins .  T h e r e  a r e  two poss ib le  explanations:  infection of all  
the t umor s  in the invest igat ion during pa s sage  by exogenous v i rus  of the Gross  type or "de rep re s s ion"  of the 
comple te  genome of the endogenous v i rus  in the tumor .  However ,  convers ion  of an AGLV-pos i t ive  tumor  into 
AGLV-negat ive  and the fall  in its t i t e r  of g s -1  antigen are  evidence against  the poss ib i l i ty  of infection of the 
t umor  with foreign v i rus .  

The  co r re l a t ion  between the appearance  of AGLV and the i nc rea se  in t i t e r  of the g s -1  antigen in t umor s  
induced by MC, in the w r i t e r s '  opinion, is evidence of the linked, coordinated express ion  of the two v i rus  p r o -  
te ins  (p30 and AGLV) in the t umor s  r a t h e r  than of the i r  independent express ion .  Strand et al. [12] r epo r t ed  
the independent express ion  of the internal  p30 pro te in  and m e m b r a n e  gp69/71  of type C mur ine  oncornavi rus  
in the t i s sues  of normal  mice  of a s t ra in  with low leukemia incidence. T h e s e  data a r e  in a g r e e m e n t  with the 
concept  of four groups of genes (gag, env, pol, and onc) coding the in ternal  s t ruc tu ra l  p ro te ins ,  p ro te ins  of 
the v i rus  envelope, r e v e r s e  t r a n s c r i p t a s e ,  and t r ans fo rming  ability (oncogen) [8]. 

The  p re sen t  r e su l t s  with r e s p e c t  to detect ion of antigens of type C mur ine  onco rnav i ruses  during pa s sage  
of t u m o r s  a r e  evidence of the coordinated express ion  of the t e s t  antigens in tumor  t i s sues  by con t ras t  with the 
independent express ion  of p30 and gp69/71  in normal  t i s sues  of mice  with low incidence of leukemia [12]. The  
r e s u l t s  suggest  that  the m e c h a n i s m s  of cell  control over  the express ion  of genes  of endogenous v i ru ses  differ  
in normal  and tumor  t i s sues  of mice .  

The  authors  a r e  grateful  to P r o f e s s o r  G. I. Abelev for  his help with the work  and valuable comment s .  
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