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A combination of immunodiffusion and indirect  immunoautoradiographio methods revealed a g roup-  
specific (gs-) antigen (or antigens) of a D-type virus,  isolated f rom cells of a continuous culture 
of human carc inomas  and having a common gs-ant igen with M a s o n - P f i z e r  monkey virus,  irt 
five of seven f ibroadenomas of the human breast .  The resul t s  indicate integration of the genome 
of this or a s imilar  virus with the genome of the fibroadenoma cells.  Express ion of the virus  
genome takes place at least as far as the level of synthesis of the virus gs-antigen.  The D-type 
virus f rom continuous cultures of human carc inoma cells is associa ted  with cer ta in  forms of 
human tumors ,  one of which is f ibroadenoma of the breast .  
KEY WORDS: gs-autigen;  D-type virus;  f ibroadenoma of the breast ;  expression of the virus 
genome. 

The genome of an RNA-containing oncogenic virus  (oncornavirus),  integrated with the cell  genome, is un- 
der the control  of a different level of r ep ress ion .  The state of subinjection may be charac te r i zed  by absence 
of synthesis of virus proteins altogether or by synthesis of cer ta in  virus proteins,  such as group-specif ic  (gs-) 
antigens. In the lat ter  case  the gs-ant igens a re  specific marke r s  of expression of the oncornavirus genome 
[11]. The gs-ant igen is an internal principal  s t ruc tura l  protein of oncornaviruses  [10] with a molecular  weight 
of about 30,000 daltons [16]. 

A tes t  sys tem [12] has been obtained against the gs-ant igen of a D-type virus  isolated f rom continuous 
cell cul tures of a human carc inoma [4, 5]. A common gs-ant igen of D-type virus and of M a s o n - P f i z e r  monkey 
virus (MPMV) has been found [8], and charac te r i zes  the group of D-type oncornavirus of pr imates  [6, 12]. Re-  
sults obtained by the methods of immunofluorescence [14], molecular  hybridization [1, 2, 9], and radio immuno-  
precipitation [13] methods have shown that the v i ruses  of this group associa te  with cer ta in  human tumors .  In a 
previous communicat ion the wri ter  descr ibed having found gs-ant igen of D-type virus in two f ibroadenomas of 
the human breas t  and in a f ibroadenoma of the uterus of a patient with carc inoma of the b reas t  [3]. 

In the investigation described below a search was made for gs-ant igen of D-type virus in the cells of 
f ibroadenomas of the human breas t  by a combination of immunodiffusion and immunoautoradiographic methods. 

EXPERIMENTAL METHOD 

The method obtaining the immunological test  sys tem for gs-ant igen of D-type virus and its cha rac t e r i s -  

tics were descr ibed previously [12]. 

Antigens of f ibroadenomas and carc inomas  of the human breas t  were  prepared on the day of removal  of 
the tumors .  The minced tumors ,  added to 0.14 M NaC1 solution inthe ra t io  of 1 :2 ,  were disintegrated in the 
"Ul t ra turrax"  homogenizer  (Janke and Kunkel, West Germany) for 45 sec. The mater ia l  was centrifuged at 
18,000 g for 20 min. The supernatant was used as the antigen. Ant iserum was absorbed by gs-ant igen of D- 
type virus by the following method: Antigen (purified D-type virus,  t reated with Tween-80 and ether) was put 
into a well in agar  and, after  it had diffused into the agar ,  an t i serum was poured into the same well; the anti-  
se rum was absorbed as it diffused through the gs-ant igen located in the agar .  
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Fig. 1. D i scovery  of gs -an t igen  of D- type  v i rus  by immunodiffusion 
(a) and by a combinat ion of immunodiffusion with immunoau torad iog-  
raphy  (b). 1) Antigen of f ibroadenoma of human b reas t ;  2-4) buffer;  
5) gs -an t igen  of D- type  v i rus ;  6) a n t i s e r u m  agains t  gs -an t igen  of D- 
type v i rus ;  C) an t i s e rum against  gs -an t igen  of D- type  v i rus  p rec ip i -  
ta tes  antigen of f ibroadenoma,  as  shown by precipi ta t ion band identical  
with prec ip i ta t ion  band of gs -an t igen  of D-type v i rus .  An t i se rum ab-  
so rbed  by g s - a n t i g e n o f  D-type  v i rus  does not prec ip i ta te  this antigen 
or antigen of f ibroadenoma.  

The immunodiffusion tes t  was c a r r i e d  out in 2% agar .  For  some tes t s  the indirect  immunoautoradio-  
graphic method was used [7, 15]. A donkey ant i rabbi t  T-globulin tabeled with 125I ( c o m m e r c i a l  p repa ra t ion  ob- 
tained f r o m  the "Medrad iop repa ra t  ~ fac tory ,  Minis t ry  of Health of the USSR), was used. 

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

Altogether  seven f ib roadenomas  and 26 c a r c i n o m a s  of the human b r e a s t  w e r e  invest igated.  The g s - an t i -  
gen (antigens) of D- type  v i rus  was found in five f ibroadenomas .  The  r e su l t s  of the immunodiffusion tes t  with 
and without the use  of immunoautoradiography,  a r e  shown in Fig. 1. The rabb i t  an t i s e rum of the t es t  sy s t em 
for gs -an t igen  of D- type  v i rus  p rec ip i ta ted  antigens f rom ce l l s  of the f ibroadenomas .  P rec ip i t a t ion  bands were  
ident ical  with the prec ip i ta t ion  band of gs -an t igen  of the t e s t  sys t em.  Ant i se rum absorbed  by gs-ant igen of D- 
type v i rus  did not p rec ip i ta te  antigen of the t e s t  s y s t e m  or antigen of the f ib roadenomas .  The gs -an t igen  of 
D- type  v i rus  absorbed  the a n t i s e r u m  comple te ly ,  for a precipi ta t ion band appeared  between the wells with the 
abso rbed  and unabsorbed an t i se ra .  Consequently,  antigen in the absorbed  an t i s e rum was p re sen t  in excess .  
None of the 26 c a r c i n o m a  antigens r e a c t e d  with a n t i s e r u m  against  D-v i ru s ,  

It  can be concluded f rom these  r e su l t s  that ce l l s  of f ib roadenomas  of the human b r e a s t  contain gs-ant igen 
of  D- type  v i rus  isola ted f rom t ransp lan tab le  human ca rc inoma  ce l l s  or of MPMV, of a s im i l a r  oncornavi rus  
pos se s s ing  a common  gs-an t igen  with these  v i r u s e s  and belonging to the group of D- type  oncornav i ruses  of 
p r i m a t e s .  

The r e s u l t s  of the sea rch  for  this  antigen by the immunodiffusion method were  conclusive,  for the identi- 
ty of the prec ip i ta t ion  bands a roused  no doubts about the specif ic i ty  of the r e su l t s  obtained, something which 
has  to be cons idered  in other immunological  methods ( immunof luorescence ,  molecu la r  hybridizat ion,  r ad io im-  
munoprecipi ta t ion) .  The use  of immunoautorad iography  makes  the method used pa r t i cu la r ly  sensi t ive .  

The following conclusions can be drawn f rom the resu l t s :  1) The genome of D- type  v i rus  is integrated 
with the genome of f ibroadenoma cel ls ;  2) the genome of the v i rus  is e x p r e s s e d  at l eas t  as  far  as the level  at 
which synthes is  of gs -an t igen  takes  place .  The mechan i sm of d e r e p r e s s i o n  of the genome is pe rhaps  connected 
with the function of ho rmones  which par t ic ipa te  in the pathogenesis  of f ibroadenoma of the b r ea s t .  

The gs -an t igen  of D- type  v i rus  d i scovered  by these  exper iments  is thus a m a r k e r  of express ion  of the 
�9 genome of this (or a s imi la r )  v i rus ,  integrated into f ibroadenoma cel ls .  D- type  v i rus  supposedly a s soc ia t e s  
wi th  severa l  f o r m s  of human t umor s ,  one of which is f ibroadenoma of the b reas t .  
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D I U R N A L  R H Y T H M S  O F  C E L L  P R O L I F E R A T I O N  IN 

L A T E  P R E C A N C E R O U S  C H A N G E S  I N D U C E D  IN T H E  

L I V E R  BY O R T H O A M I N O A Z O T O L U E N E  

A.  G.  M u s t a f i n  UDC 616.36-006.6-036.3-092.9-  
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Orthoaminoazotoluene was admin i s t e red  to mice  for  9 months.  Diurnal rhy thms  of mitotic ac -  
tivity and of the number  of DNA-synthesiz ing ce l l s  were  es tabl ished by autoradiography with 3H- 
thymidine in s tages  II (adenomatous nodules) and III (p r imary  hepatomas)  of ca rc inogenes i s  in 
the developing tumors  and surrounding parenchyma of the l iver .  A monomodal  rhythm of mitot ic  
act ivi ty was demons t ra ted  in the s t ruc tu r e s  mentioned above, with the number  of mi toses  r e a c h -  
ing a max imum at 4-7 a .m. ,  whe reas  the diurnal rhy thm of the index of labeled nuclei was b i -  
modal,  with max ima  at 7 p.m. and 4 a .m. The mean diurnal values  of both indices at s tages  II 
and III of hepa tocarc inogenes is  were  cons iderably  higher than in the surrounding noncancerous  
l iver  t issue.  
KEY WORDS: or thoaminoazotoluene;  late s tages  of hepa tocarc inogenes is ;  diurnal rhy thms  of 
mi tos is  and of DNA-synthesiz ing cel ls .  

An impor tant  addition to Founds '  concept  of tumor  p rog re s s ion  is r e p r e s e n t e d  by the succes s ive  m o r -  
phological s tages  of p recancerous  changes in organs  and t i s sues  common to different  types  of ca rc inogenes i s ,  
es tabl ished by Shabad [9]. 

The re  is every  reason  to suppose that growth which has  escaped to some  degree  f rom the control  of the 
o rgan i sm is one of the f i r s t  s tages  of p rogress ion  and is an inseparab le  p rope r ty  of any tumor  [8]. 
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