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The mouse mammary tumor virus (MTV) 
has been shown to replicate in the mammary 
gland ( 1 ) ,  in seminal vesicles (2), and p s -  
sibly in the thymus ( 3 ) .  An examination of 
thymuses from high and low mammary tumor 
mouse strains was reported by Karl Holl- 
mann (3)  who found B particles in only the 
New Zealand black strain. No other tissues 
have thus far been shown to replicate this 
virus. Although MTV production in com- 
pletely mammectomized females (4) has in- 
dicated other sources, the present report is 
the first to give evidence of MTV virion (B 
particle) replication in tissues other than the 
hormone dependent organs of the reproduc- 
tive system. Many attempts have been made 
to grow the virus in a variety of cells and 
tissues. 

Materials and Methods. Tissue. The MTV 
virions were found in a transplantable epen- 
dymoblastoma induced with methylcholan- 
threne in a C57BL/6/J mouse by H. M. 
Zimmerman. The tumor has been passaged 
intracranially in the same mouse strain since 
1948 and the identity of the tissue has 
been well established (51). After finding MTV 
virions in the tumor (6),  explants from it  
were introduced into culture (see Fig. 4) 
where virion production has continued since 
May, 1968. 

Tests for M T V  virions and M T V  antigen. 
Electron microscopy. Thin section electron 
microscopy of the tumors and of packed cells 
from the culture showed the presence of 
intracytoplasmic A particles, (Fig. l a )  and 

1 Supported in part by USPHS Grants C-4-08740, 
08515 and CA-08008 from the National Cancer In- 
stitute. 

budding B particles (Fig. lb) ,  and mature B 
particles with eccentric nucleoids arid spiked 
outer membranes. The budding always con- 
tained complete A particles and never a cres- 
cent-shaped inner component characteristic 
of C particle budding. In  negative contrast 
( phosphotungstate) electron microscopy, par- 
ticles concentrated from tumor extract by 
centrifugation on a preformed density gradi- 
ent of Ficoll had outer membranes covered 
with 90 A spikes with thin stalks and knobby 
distal budends characteristic of B particles 
(Fig. 2 ) .  The particle in Fig. 2b shows a char- 
acteristic core (7). The overall size and tail 
formation are uniquely characteristic for B 
particles. 

Immunodiffusion. Two g of tumor were ho- 
mogenized with 20 ml of distilled water in a 
Virtis blender; and the homogenate was 
freeze-dried, then reconstituted with 1 ml of 
distilled water. This concentrate was tested in 
a micro-Ouchterloney diffusion plate (8) 
against rabbit anti-MTV serum, prepared ac- 
cording to Nowinski et al. (9), absorbed with 
2 vol of C57BL/Haag MTV-free milk. The 
tumor extract shows a line of identity with 
the antigen-antibody precipitate formed with 
virus-rich RIII milk (Fig. 3 ) .  

Fluorescent antibody. The same anti-MTV 
serum absorbed with MTV-free milk used 
for the immunodiffusion test was employed to 
detect surface antigens in freshly trypsinized 
cell suspensions obtained from cultures. By 
indirect fluorescence microscopy, the mem- 
brane-fluorescence test of Klein (10) showed 
the presence of a specific surface antigen in 
about 20% of the cells in suspension (Figs. 
5a and 5b). 
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FIG. 1. Thin section of ependymoblastoma showing (a) cytoplasmic A particles and (b) budding 

FIG. 2a-c. Negatively stained B particles separated from tumor extract by density gradient 
B particle; (a) X75,000, (b) X90,OOO. 

centrifugation in Ficoll. Center particle (Fig. 2b) shows internal core containing fine structures. 

Infectivity. Nine of 1 2  C57BL/Haag mice 
inoculated with the tumor extract had strong 
MTV antigen in their milks at  third lactation. 

Discussion. I t  is surprising that ependymo- 
blastoma cells are able to proliferate MTV 
virions, because it has not been possible to 
infect any cells in vitro with this virus; only 
explants of mammary tumors have been 
shown to proliferate MTV in culture. The 
C57BLJ6/J mice are generally thought to 
be resistant to MTV. I t  is not known whether 
the ependymoblastoma has been proliferating 
B particles since its initiation or whether it 
has acquired the virus during the many in- 

tracranial passages. ConsequentIy, any casual 
relationship between the tumor and the vi- 
rus cannot yet be determined. 

Summary. A methylcholanthrene-induced 
transplanted ependymoblastoma was found to 
be proliferating MTV virions ( B  particles). 
Identity of the particles was affirmed by thin 
section and negative contrast electron micros- 
copy, by immunodiff usion precipitation 
against absorbed anti-MTV rabbit serum by 
infectivity and by fluorescent antibody mi- 
croscopy of cell cultures. Cell cultures have 
continued to proliferate virions for a period of 
10 months. 
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FIG. 3. Immunodiffusion plate: absorbed rabbit anti-MTV serum, central well; tumor extract, left 
and 'upper wells; milk from high mammary tumor strain RIII  mice, right and lower wells. 

FIG. 4. Culture cells after 2 months in culture. 
FIGS. Sa and Sb. Indirect fluorescence microscopy showing reaction of 2 cclls from culture with 

absorbed rabbit anti-MTV serum. 
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