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SUMMARY

Reaction of mammary tumor virus (MTV) antigen in
immunodiffusion, with the use of rabbit antisera, has been
used for the detection of antigenic similarities and differ
ences among MTV "strains" obtained from different
strains of mice. Cross-reactivity among samples of a solu
ble MTV antigen from virus originally obtained from
C3H, C3Hf, A, RIII, DBA, WILD, or GR mice has been
demonstrated. A similar cross-reacting antigenicity exists
among the preparations of MTV B-particles from the var
ious virus "strains." In addition to the antigenic cross-re

activity, some evidence of antigenic dissimilarity was ob
served in the various MTV B-particle preparations; the
MTV derived from C3Hf mice and that derived from wild
house mice appear to lack at least one antigenic compo
nent possessed by MTV from other sources, such as MTV
of C3H or DBA origin. Speculations on the significance of
these antigenic similarities and differences are included.

INTRODUCTION

Previous studies have demonstrated that at least some
antigenic similarity exists among the MTV's2 obtained

from different strains of mice (for review see Refs. 8 and
9). In this laboratory, antigenic similarity has been de
tected, with the use of rabbit and/or mouse antisera, in
neutralization (3, 4, 7) and in immunodiffusion (5, 12)
studies. In these studies, the shared antigenicity is a com-
ponent(s) of the surface of the virion. This observation is
in contrast to reports on the antigenicity of other RNA
oncogenic viruses, such as members of the avian sarcoma
and leukosis complex, in which strain-specific antigenicity
is associated with the virion coat and the common anti
gens are internal components of the virion (17, 18). Since
MTV shares many other characteristics with these onco
genic viruses (15, 16), it is surprising that strain-specific
antigens have not been detected, although MTV "strains"

from a wide variety of mouse strains, of both European
and American origin, have been compared.

However, the experiments reported to date have not
included dilution or absorption studies, which might re-
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veal antigenic differences not observed in the presence of
a common antigenic component or components. There
fore, the present series of immunodiffusion experiments
was undertaken to determine whether antigenic differ
ences could be detected by the formation of spurs when
2 MTV antigens are compared for reactions of identity.

In these experiments, 2 different MTV antigens which
can be detected in immunodiffusion were compared. Al
though a number of antigens associated with the MTV
virion or with MTV-infected milk or tissues have been
noted in immunodiffusion studies, only 2 antigens have
been well documented in the literature. One of these is
the B-particle itself, as detected in the immunodiffusion
procedures described by Blair (5, 6, 8); the virion can be
detected by electron microscopy in the precipitate line
which develops after reaction of the particles with spe
cific rabbit antiserum in immunodiffusion (10, 13), and its
direct participation in the formation of the precipitate
line has been indicated by ferritin-labeling studies (11). A
second antigen routinely detected in immunodiffusion is
soluble antigen, as reported by Nowinski et al. (24, 25),
which may be similar to that reported by Lezhneva (22).
The soluble antigen is a smaller component than the vir
ion, and it can be differentiated from the B-particle anti
gen in immunodiffusion on the basis of its more rapid mi
gration through the agar and its ability to diffuse through
more concentrated agar (2%) which inhibits the migration
of the virion. More than 1 soluble antigen probably exists;
a soluble MTV antigen is present in many samples of milk
from MTV-infected mice, and a soluble antigen can also
be released from preparations of B-particles either spon
taneously or by treatment with ether (25).

MATERIALS AND METHODS

MTV was obtained from a number of mouse strains for
these studies. For some of the tests, the MTV antigen was
obtained directly from the mouse strain of origin. In addi
tion, all the various "strains" of MTV were transferred

from the strain of origin to the BALB/c strain by foster
nursing. Thus, MTV "strains" obtained from a common

mouse genotype could be compared for antigenic similari
ties and differences. The following strains or sublines of
mice, which are part of the colony of the Cancer Research
Genetics Laboratory, were used to supply MTV antigen
for the immunodiffusion plates and/or for the immuniza
tion of rabbits: C3H, BALB/cfC3H, C3Hf, BALB/cNIV
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(infected with an MTV variant from C3Hf mice), A,
BALB/cfA, RIII, BALB/cfRIII, DBA/2, and BALB/
cfDBA. In addition, the MTV of the GR/A strain, ob
tained from Dr. Otto MÃ¼hlbock,was transferred from the
GR/A strain to the BALB/cCrgl strain by foster nursing,
and the resulting BALB/cfGR mice were used as a source
of MTV antigen. MTV antigen from RIII mice, purified
by Ficoll density gradient centrifugation, as well as rab
bit antiserum from a rabbit immunized with a similar B-
particle preparation of MTV from RIII mice, was ob
tained through the courtesy of Dr. Dan H. Moore.
BALB/cfWILD mice were obtained through the courtesy
of Dr. Gilbert H. Smith, at the National Cancer Institute,
Bethesda, Md.; this subline of mice was originated by Dr.
Howard Andervont (1) when he successfully isolated
MTV from wild house mice. A small colony of the BALB/
cfWILD mice is now maintained in our Berkeley labora
tories and served as a source of MTV antigen for these
studies. Antisera from rabbits immunized with MTV orig
inally obtained from WILD mice was kindly provided by
Dr. Smith. Milk from C3H mice maintained at the Na
tional Institutes of Health, Bethesda, Md., was obtained
through the courtesy of Dr. William Feller, of George
town University, Washington, D. C. After partial purifi
cation of the MTV B-particles from this milk by sucrose
density gradient centrifugation, the MTV was used in
immunodiffusion and in the immunization of a rabbit.

MTV antigen was obtained from extracts of lactating
mammary glands or tumors or from milk. The milking
procedure has been described previously (9).

For immunization of rabbits, MTV from extracts of
MTV-infected lactating mammary glands or tumors was
prepared by differential centrifugation (5), and MTV from
milk was partially purified by sucrose density gradient
centrifugation (13, 15).

MTV B-particle antigen for use in the immunodiffusion
plates was prepared by sucrose density gradient centrif
ugation of milk samples (13, 15). Fresh or frozen un
treated samples of milk were used as a source of MTV-
soluble antigen. In Experiment A, in which milk samples
were examined for the frequency of detection of MTV
B-particle antigen as compared to MTV-soluble antigen
in immunodiffusion, all milk samples were tested without
freezing.

Rabbit antisera which detect MTV virion antigen but
not MTV-soluble antigen in immunodiffusion were pre
pared by our previously described immunization proce
dure (5, 6). Each rabbit received 4 weekly i.m. injec
tions of tissue extract or milk (totaling 2 to 4 g equivalents
of tissue or ml equivalents of milk) and was bled 1 week
after the final injection. The specificity of these antisera
and their use in the immunodiffusion procedure have
been described (5, 6, 12, 13, 15).

A rabbit antiserum which detects not only MTV virion
antigenicity but also MTV-soluble antigen was obtained
by a modification of the immunization procedure de
scribed by Nowinski et al. (25). The rabbit was given an
injection of MTV obtained from C3H milk by sucrose den
sity gradient centrifugation. MTV from 5 ml milk was

mixed with complete Freund's adjuvant and inoculated

s.c. in several sites. At monthly intervals thereafter, the
rabbit received s.c. inoculations of a similar amount of
MTV mixed with incomplete Freund's adjuvant and was

bled 1 and 2 weeks later. This antiserum was reactive
against both MTV B-particle antigen and MTV-soluble
antigen, whereas rabbits immunized with small quantities
of MTV antigen, without adjuvant, as described above,
apparently do not develop antibodies against the soluble
component.

All sera were frozen in aliquots until needed. Since nor
mal mouse tissue or milk antigens were still present in the
various MTV preparations used for rabbit immunization,
regardless of whether the MTV was prepared by differ
ential centrifugation or by sucrose density gradient cen
trifugation, all sera were absorbed by mixing with normal
MTV-free BALB/c milk, in approximately equal volumes,
just prior to the addition of the antisera to the immuno
diffusion plates.

The immunodiffusion plates were prepared with 0.6%
Noble agar, 0.85% NaCl solution, and 1:10,000 Merthio-
late in distilled water, at pH 7. Wells were cut in the agar
with a metal tube (diameter, 4 mm) at a distance of 4 mm
from each other. Plates were stored in the refrigerator
until used. After addition of antigen and/or antiserum,
the plates were maintained in a covered plastic container
in an incubator at 37Â°.Precipitate lines were visible 1 to
2 days after the addition of the reactants, but the plates
were routinely examined for 2 to 3 weeks. In Experi
ment A, in which milk samples were examined for the
frequency of detection of MTV B-particle antigen as com
pared to MTV-soluble antigen, antigen and antiserum
were added on Day 1, and the antigen wells were refilled
on Day 2. In Experiment B, in which the soluble antigen
of various sources of MTV was compared for cross-reac
tivity and for identity, antigen and antiserum were added
on Day 1 only. In Experiment C, in which the B-particle
antigen of various sources of MTV was compared for
cross-reactivity and for identity, antigen was added to the
plates on Days 1, 2, and 3, and antiserum was added on
Day 3 only; this procedure permitted adequate migration
of the B-particle antigen through the agar before reaction
with antiserum so that the line intersections were far
enough distant from the reactant wells to permit easy
evaluation of the presence of lines of identity or of spurs.

RESULTS AND DISCUSSION

Experiment A. This experiment determined compara
tive frequency of MTV B-particle antigen and MTV-sol
uble antigen in random samples of MTV-infected milk
obtained from various strains of mice.

During a 5-month period, samples of milk were ob
tained from females of a number of strains and sublines
maintained in a limited breeding colony which had been
established to supply MTV-infected milk for MTV puri
fication and characterization studies. The females had
borne at least 2 litters at the time of the milking. Data
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from only 1 sample from each female are included in the
results.

As can be seen in Table 1, considerably more of the
samples tested were positive for MTV-soluble antigen
(26 positive of 38 samples) as compared to MTV B-par-
ticle antigen (12 positive of 38 samples). Further, in no
sample was MTV B-particle antigen detected when
MTV-soluble antigen was not also detected. Because of
the limited sensitivity of the immunodiffusion procedure,
the negative results do not necessarily indicate that no
MTV antigen was present in the milk. Although the im
munodiffusion procedure can be used to detect relatively
large quantities of MTV, it cannot detect minimal
amounts of MTV antigen. The data do clearly indicate,
however, that MTV-soluble antigen is more readily de
tected in random milk samples than is MTV B-particle
antigen, and thus that assay procedures based on the de
tection of this MTV-soluble antigenic component, such
as described by Charney et al. (14), are more sensitive as
say procedures than those proposed by Blair (5, 6, 9).

Although milk samples were collected from a variety
of strains and sublines, no attempt was made to equalize
the breeding history of the females from the various
strains. Since there is abundant evidence that the number
of litters may affect the ease of detection of MTV antigen
in milk samples (9, 14, 24, 25), the data presented here
cannot be interpreted to indicate the relative abundance
of MTV antigen in milk samples from various strains.
However, the data do indicate that MTV antigen, soluble
antigen, and/or B-particle antigen can be detected in the
milk of mice from several strains, and that MTV from
several different original mouse strain sources is reactive
in the immunodiffusion assay.

Experiment B. This experiment dealt with detection of
cross-reactivity and of reactions of immunological identity
in immunodiffusion, comparing the soluble antigen of
MTV obtained from the milk of various strains of mice.

MTV-soluble antigen from milk samples of mice in
fected with MTV obtained from different sources was re
acted in immunodiffusion with an antiserum obtained from
a rabbit immunized with MTV obtained from C3H mice.

Table 1
Test of fresh milk samples in immunodiffusion for MTV antigens

Source ofmilkC3H

BALB/cfC3H
BALB/cfDBA
BALB/cfA
BALB/cfRIII
RIII
BALB/cNIV
BALB/cfWILD
BALB/cfGRNo.

ofsamples5

7
2
5
4
2
6
3
4No.

ofsamplesSoluble

antigen4

3
2
4015

3
4showingB-particle

antigen2

2
20

0131

1

Table 2
Detection of reactions of identity in immunodiffusion, comparing soluble

antigen of MTV obtained from the milk of various strains of mice
The antiserum used for the detection of soluble antigen was obtained

from a rabbit immunized with MTV obtained from C3H mice. With the
exception of the MTV from the RIII strain, which was obtained from
either RIII or BALB/cfRIII donors, all MTV antigen was obtained
from BALB/c females infected with MTV by foster nursing on the strain
of origin.

Original mouse strain source of MTV antigenOriginal mouse
strain source

of MTV antigen C3H C3Hf RIII DBA WILD GR

C3H
C3Hf
A
RIII
DBA
WILD
GR

The area of the agar plate where the MTV-soluble anti
gen precipitate line from 1 milk sample merged with that
from another milk sample was closely examined for the
presence of either a complete merger of the 2 lines, in
dicating immunological identity, or the presence of a spur
extending from 1 of the lines, indicating only a partial
immunological similarity.

The antiserum from the rabbit immunized with MTV
from C3H mice reacted in immunodiffusion with MTV-
soluble antigen obtained from BALB/cfC3H, BALB/
cNIV, BALB/cfA, RIII or BALB/cfRIII, BALB/
cfDBA, BALB/cfWILD, and BALB/cfGR mice (Table
2). Thus, at least some antigenic similarity exists between
the MTV-soluble antigen from these various sources, as
was previously demonstrated for several sources of MTV-
soluble antigen by Nowinski et al. (25) and for several
sources of MTV B-particle antigen by Blair (5) and Blair
and Weiss (12).

In all plates in which MTV-soluble antigen from 2 dif
ferent sources was examined for immunological identity
or partial identity, the MTV-soluble antigen precipitate
lines merged completely (Table 2). Thus, these experi
ments indicate that MTV-soluble antigen, as detected in
milk samples, is immunologically identical regardless of
the source of the MTV (i.e., from American or European
strains of domestic mice, or from wild mice), or of the
biological characteristics of the MTV, which differ greatly
in tumorigenic ability and in ability to produce various
types of hyperplastic lesions in the mammary parenchyma
of the mouse (for review, see Ref. 8).3

Some of the cross-reactivity and immunological iden
tity tests in immunodiffusion, with the use of some of the
MTV sources listed above, were repeated with a sample
of antiserum from a rabbit immunized with MTV pre
pared by Ficoll density gradient centrifugation from RIII

Total 38 26 12

' The demonstration of antigenic similarity is limited by the ability

of the available antisera to detect various antigenic components; accept
ing this limitation, antigenic similarity of the MTV-soluble antigen from
various sources has been demonstrated.
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milk, which was kindly supplied by Dr. Dan H. Moore.
The results obtained with this antiserum sample were
identical with those obtained with the previously de
scribed antiserum from the rabbit immunized with MTV
from C3H milk. These results provide further evidence
for the cross-reactivity of MTV-soluble antigen obtained
from these different sources.

Preliminary observations have indicated that MTV-
soluble antigen obtained by ether treatment of MTV B-
particle preparations may consist of more than 1 antigenic
component and may not be immunologically completely
identical with MTV-soluble antigen obtained from fresh
milk samples, although the tissue and host source and the
"strain" of the MTV are identical. Experiments currently

in progress in the laboratory have been designed to in
vestigate the antigenic relationships of the various com
ponents produced by the disruption of the B-particle. As
these antigenic components are characterized, they will
also be examined for antigenic similarities and differences
which can be related to the "strain" of the MTV.

Experiment C. This experiment dealt with detection of
cross-reactivity and of reaction of immunological identity
in immunodiffusion, comparing the antigenicity associated
with the B-particle of MTV obtained from various strains
of mice.

MTV B-particle antigen from milk samples of mice in
fected with MTV obtained from different sources, par
tially purified by sucrose density gradient centrifugation,
was reacted in immunodiffusion with antisera obtained
from rabbits immunized with various preparations of
MTV.

Cross-reactivity in immunodiffusion was detected for
all the MTV B-particle preparations tested, when reacted
against antisera from rabbits immunized with MTV from
various sources (Table 3). Thus, antisera from rabbits im
munized with MTV from C3H or BALB/cfC3H, BALB/
cNIV, BALB/cfA or A, BALB/cfRIII or RIII, BALB/
cfDBA or DBA, BALB/cfGR, or C3H/St/fWILD (kindly
provided by Dr. Gilbert H. Smith) precipitated MTV

Table 3
Deteclion by immunodiffusion of cross-reacting antigenicity between

MTV from carious mouse strains (B-particle antigen)

With the exception of the MTV from the RIII strain, which was ob
tained from either RIII or BALB/cfRIII donors, all MTV antigen was
obtained from BALB/c females infected with MTV by foster nursing
on the strain of origin.

Antiserum from
rabbits immu

nized with MTV
originally from

mouse strain

Original mouse strain source of MTV
used as antigen

C3H C3Hf RIII DBA WILD GR

C3H
C3Hf
A
RIII
DBA
WILD
GR

â€¢f

la Ib

Chart 1. a, a reaction of identity in immunodiffusion. MTV B-par
ticle antigen from 2 sources has been reacted with an antiserum from a
rabbit immunized with 1 of the virus preparations. Note the merger of
the 2 precipitate lines. The antiserum against MTV from BALB/cNIV
does not detect any antigenic components on the BALB/cNIV MTV B-
particle which are not also present on the BALB/cfC3H MTV B-particle
(figure not drawn to scale), b, spur formation in immunodiffusion. MTV
B-particle antigen from 2 sources has been reacted with an antiserum
from a rabbit immunized with I of the virus preparations. The antiserum
against MTV from BALB/cfC3H contains antibodies which recognize
an antigen present on those B-particles which is not present on the B-
particles of the MTV from BALB/cNIV; these antibodies move through
the precipitate line of the left and, reacting with diffusing antigen from
the right well, form a precipitate spur (figure not drawn to scale).

from BALB/cfC3H, BALB/cNIV, BALB/cfA, BALB/
cfRIII or RIII, BALB/cfDBA, BALB/cfWILD, and
BALB/cfGR mice. These observations are in agreement
with previous studies on MTV neutralization (3, 4, 7)
and MTV precipitation in immunodiffusion (5, 12) which
have demonstrated an antigenic similarity between the
MTV from some of these strains of mice.

In these plates, the area of the agar plate where the
MTV B-particle antigen precipitate line from 1 milk sam
ple merged with that from another milk sample was
closely examined for the presence of either a complete
merger of the 2 lines, indicating, as previously described,
immunological identity, or a spur extending from one of
the lines, indicating only a partial immunological simi
larity. For example, if antiserum against the C3H MTV
was reacted against both C3H MTV and C3Hf MTV, one
would expect a line of identity to develop if the C3Hf
MTV possessed all the MTV antigens recognized by that
antiserum; on the other hand, if the C3Hf MTV should
lack 1 or more of the B-particle antigens possessed by the
C3H MTV and recognized by that antiserum, then the
rabbit antibodies against the unique C3H MTV compo-
nent(s) should pass by the C3Hf MTV B-particles and,
upon reaching C3H MTV particles at the side, precipi
tate them to form a spur (for examples, see Chart 1, a and
b).

At least 1 antiserum against each of the available
"strains" of MTV was tested against that MTV and each
of the other "strains" of MTV. All antisera produced lines

of identity when tested against the MTV of origin and
either BALB/cfC3H MTV or BALB/cfDBA MTV. Thus,
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apparently these 2 MTV "strains" possess all the coat

antigens characteristic of MTV which can be detected by
this procedure. MTV of either C3Hf origin or of WILD
origin, on the other hand, appears to lack at least 1 anti
gen possessed by the other "strains" of MTV. For exam

ple, 7 of 13 antisera from rabbits immunized with MTV
from C3H or BALB/cfC3H mice produced a spur in re
action with BALB/cfC3H MTV and BALB/cNIV (C3Hf
origin) MTV, as did 1 of 3 antisera against BALB/cfDBA
or DBA MTV when reacted with BALB/cfDBA MTV
and the BALB/cNIV MTV. Similarly, 7 of 10 antisera
from rabbits immunized with MTV from C3H or BALB/
cfC3H mice produced a spur in reaction with BALB/
cfC3H MTV and BALB/cfWILD MTV, as did all 3 of
the antisera against BALB/cfDBA or DBA MTV when
reacted with BALB/cfDBA MTV and the BALB/cfWILD
MTV.

In most cases, reactions between the 1 or 2 available
antisera from rabbits immunized with each of the other
MTV "strains" produced lines of identity when tested
against each of the other MTV "strains" and the MTV
"strain" of origin. However, preliminary data suggest

that the MTV originally obtained from RIII mice may
lack at least 1 antigenic component possessed by the DBA
and the C3H "strains" of MTV, and that the MTV from

RIII and A may differ. Preparation of more antisera and
further tests in immunodiffusion of the antigenicity of
these viral "strains" are in progress.

Absorption experiments carried out in the immunodif
fusion plates corroborated the results of the spur analysis
experiments. In a typical absorption test, the test BALB/
cNIV B-particle antigen was added to the antiserum well
on Days 1 and 2, and antiserum against BALB/cfC3H
MTV was added to that well on Day 3. Also on Day 3,
BALB/cNIV MTV antigen was added to another well on
the plate and BALB/cfC3H MTV antigen was added to
yet another well. Within 1 or 2 days, a ring formed around
the antiserum well, indicating reaction of the rabbit an-
tiserum with the test BALB/cNIV MTV antigen which
had been added on the previous days (thus absorbing out
all the cross-reacting antibodies). No precipitate line oc
curred in the vicinity of the well to which the BALB/
cNIV antigen had been added on Day 3, which indicated
that the absorption was complete. However, the antise-
rum against BALB/cfC3H MTV (which had previously
detected an additional antigenic component in BALB/
cfC3H MTV which was not present in BALB/cNIV
MTV, by spur formation) reacted with the BALB/cfC3H
MTV to produce a precipitate line, indicating that anti
bodies against antigenic component(s) not present on the
test BALB/cNIV virus antigen had migrated through the
absorbing antigen to react with the BALB/cfC3H anti
gen. Similar absorption experiments were carried out
with other antisera which had previously been tested in
spur analysis experiments; several of these antisera also
reacted with BALB/cfC3H MTV and BALB/cfDBA
MTV antigen after absorption with BALB/cNIV or
BALB/cfWILD MTV antigen.

Detection of antigenic differences by means of spur de

velopment in immunodiffusion is a hazardous procedure,
with ample opportunity for misinterpretation resulting
from variations in diffusion rates and in concentration of
reactants (19). The use of a large, relatively slow moving
antigen such as the B-particle (which was added to the
reactant wells more than once) only increases the possi
bilities for misinterpretation. Some of these difficulties
have been overcome in the present study by the use of
several antisera; the interpretation of the observed spurs
as indication of the presence of antigenic differences was
strengthened by the observation that some antisera of
high titer did not produce spurs, whereas some antisera
of lower titer did. Further, the experimental results fol
lowed a logical pattern; when spurs occurred, their place
ment always indicated the lack of an antigen in the
BALB/cNIV or in the BALB/cfWILD B-particle prepa
ration and never indicated the presence of an additional
antigen not possessed by the BALB/cfC3H or the BALB/
cfDBA MTV. However, these results need to be con
firmed by neutralization and/or absorption experiments
which include dilutions of virus and of antiserum; such
studies await the development and/or application of more
sensitive procedures for the detection of MTV antigen
(26) and MTV infectivity.

CONCLUSIONS AND SPECULATIONS

These and previous experiments have demonstrated
that considerable antigenic similarity exists between the
antigens of MTV, including antigens of the virion coat,
even though the various "strains" of the virus differ

widely in origin and in biological characteristics. The ex
periments reported here have not only demonstrated an
tigenic cross-reactivity but have also indicated that MTV-
soluble antigen obtained from milk samples from females
infected with the various "strains" of MTV is immuno-

logically identical, at least within the limits of detection
by immunodiffusion procedures done with the available
rabbit antisera.

However, in addition to the antigenic similarities be
tween MTV B-particles from various strains, detected by
the use of rabbit antisera in neutralization and immuno
diffusion studies, the immunodiffusion results reported
here indicate that some antigenic differences may also
exist, detected by the formation of spurs where precipi
tate lines meet. In particular, the MTV carried by
BALB/cNIV mice, which was originally obtained from
C3Hf mice, and the MTV carried by BALB/cfWILD
mice, which was isolated from wild house mice (1), ap
pear to lack an antigenic component(s) possessed by the
MTV from C3H or BALB/cfC3H mice.

Evidence from tumor transplantation experiments has
already suggested that the NIV variant of MTV may in
deed lack an antigenic component possessed by the MTV
from C3H mice (20, 21). C3Hf mice (infected with and
neonatally tolerant to the antigens of the NIV variant)
can respond immunologically to antigens of the MTV of
C3H origin which are expressed in neoplastic and pre-
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neoplastic mammary tissues; isogenic C3H mammary tu
mors were rejected in immunized C3Hf hosts whereas
they were accepted in appropriate controls. The results
indicated that the immunogenicity of the tissue was as
sociated with the presence of the C3H MTV and that the
C3Hf variant of MTV apparently does not produce this
antigenicity in infected tissues; it was not possible to de
termine in these experiments whether the unique anti
genicity was associated with the budding MTV virions or
whether it represented a new cellular antigen induced by
the presence of the virus.

The 2 MTV variants which appear to lack at least 1
antigenic component possessed by MTV obtained from
other sources are both characterized by a somewhat lower
tumorigenic potential than that possessed by the MTV
carried by most strains of mice. There is now no indication
that the difference in antigenicity is directly related to the
tumorigenic potential of the virus, although this is an in
teresting subject for speculation. It is also possible that
these 2 variants, 1 of which was isolated from wild mice,
may represent the ancestral form of MTV, and that the
more tumorigenic "strains" of MTV may represent vari

ants developed through replication in strains of mice
which have been subjected to experimental selection
pressures favoring the development of mouse lines with
a high incidence of mammary tumors.

Despite these demonstrations of antigenic differences,
it is apparent that antigenic similarities, rather than dif
ferences, are most characteristic of MTV "strains" from

a variety of sources. This is in contrast to the reported ob
servations on the virion antigenicity of other similar RNA
oncogenic viruses (17, 18). This could be interpreted to
indicate that we have discovered only 1 type of MTV,
which is difficult to imagine, considering the diversity of
sources of MTV which have been examined. One could
speculate that the antigenic similarity that we detect in
MTV from various sources is related to the function of
these antigenic structures. After all, the type-specific
virion coat antigenicity which is detected in the avian
leukosis-sarcoma complex is related to the host range of
the various types of virus. Perhaps in the MTV complex
we are also dealing with a host range phenomenon, but
one expressed in terms of the type of tissue that can be
infected rather than in terms of the host genotype. Thus,
the antigenic similarity of MTV from various sources
may be related to the extreme limitations on the tissue
type which the virus can enter and infect in order to ex
press its neoplastic potential and/or to be detectable by
the experimenter.

I have used quotation marks when referring to
"strains" of MTV because the nomenclature associated

with this virus is somewhat disorganized at the present
time. Some workers have designated "strains" of MTV

on the basis of differences in tumorigenic potential, for
example, MTV to indicate viruses of high tumorigenic
potential and NIV to indicate a virus which produces
hyperplastic lesions but few tumors (23). Other workers
have designated "strains" of MTV by the names of men
associated with their characterization, for example, Bitt-

ner virus to indicate the MTV characteristic of the C3H
or the A strain (14), and MÃ¼hlbockvirus to designate
the MTV found in the GR strain (2). Others, such as
myself, have designated "strains" of MTV on the basis

of the mouse strain of origin (8).
Most importantly, there is no general term which is

understood to include all the members of this virus
complex, which can be identified as members of 1 group
on the basis of their immunological and structural simi
larities and on the basis of their induction of hyperplastic
and/or neoplastic lesions in the mammary parenchyma
of the mouse.

It seems appropriate that the term "mammary tumor
virus" be used to identify any member of the virus

group, and that additional designations be added to this
term to indicate variants of the virus which can be iden
tified by serological, pathological, or other means.4
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