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An epitope common to all classes of murine leukemia viruses (MuLVs) was detected by reactivity of MuLVs
with a rat monoclonal antibody (MAb) termed 83A25. The antibody is of the immunoglobulin G2a isotype and
was derived after fusion of NS-1 myeloma cells with spleen cells from a Fischer rat immunized with a Friend
polytropic MuLV. The antibody reacted with nearly all members of the ecotropic, polytropic, xenotropic, and
amphotropic classes of MuLVs. Unreactive viruses were limited to the Friend ecotropic MuLV, Rauscher
MuLV, and certain recombinant derivatives of Friend ecotropic MuLV. The presence of an epitope common
to nearly all MuLVs facilitated a direct quantitative focal immunofluorescence assay for MuLVs, including the
amphotropic MuLVs for which no direct assay had been previously available. Previously described MAbs
which react with all classes of MuLVs have been limited to those which react with virion core or
transmembrane proteins. In contrast, protein immunoblot and immunoprecipitation analyses established that
the epitope reactive with MAb 83A25 resides in the envelope glycoproteins of the viruses. Structural
comparisons of reactive and nonreactive Friend polytropic viruses localized the epitope near the carboxyl
terminus of the glycoprotein. The epitope served as a target for neutralization of all classes ofMuLV with MAb
83A25. The efficiency of neutralization varied with different MuLV isolates but did not correlate with MuLV
interference groups.

Serological analyses have been an important tool for the
identification and classification of murine leukemia viruses
(MuLVs). In early studies, the reactivity of different antisera
with MuLVs led to the detection of antigens restricted to
particular types of MuLVs (e.g., exogenous ecotropic
MuLVs) or of antigens which were shared among larger
groups of MuLVs (e.g., exogenous ecotropic MuLVs and
endogenous ecotropic and xenotropic MuLVs) (15, 18, 20,
23, 24, 49, 53). Antisera which were reactive with particular
types of MuLVs frequently neutralized virus infectivity and
were found to be directed predominantly toward antigens of
the viral envelope proteins (18, 23, 36, 38, 52, 56), while
antisera with broad specificity reacted predominantly with
viral core proteins (15, 18, 20, 40, 49). With the advent of
monoclonal antibody (MAb) technology, a much more pre-
cise antigenic characterization of MuLVs became possible
such that different virus types, and even very closely related
isolates of the same virus type, could be distinguished (5, 6,
30, 32, 37). Several studies from this and other laboratories
have described a variety of MAbs which react with proteins
of MuLVs (5, 6, 8, 30, 32, 34, 37, 43, 44). These include
MAbs reactive with proteins of exogenous ecotropic
MuLVs, of endogenous ecotropic, xenotropic, and poly-
tropic MuLVs from inbred mice, and of endogenous ecotro-
pic, xenotropic, and amphotropic viruses from feral mice.
Group-specific MAbs, reactive with at least some members
of all types of MuLVs, are directed at the viral core proteins
(5, 6) or at the plSE protein of MuLVs (30, 34), whereas
most type-specific MAbs, reactive with viruses of a partic-
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ular type or with selected isolates within a type, are directed
at the envelope glycoprotein (5, 6, 30, 32, 43, 44). In no
instance has a MAb reactive with the envelope glycoproteins
of all classes of MuLVs been reported. Indeed, no MAb,
group specific or type specific, has been described which is
reactive with the envelope glycoprotein of amphotropic
MuLVs from feral mice. In this report, we describe the
detection of an epitope which is nearly ubiquitous among
MuLVs. The epitope was detected by using a rat MAb
termed 83A25, and it resides near the carboxyl terminus of
the envelope glycoprotein. MuLVs reactive with MAb
83A25 include all isolates of the ecotropic, xenotropic,
polytropic, and amphotropic MuLV classes tested, except
the Friend and Rauscher ecotropic MuLVs (F-MuLV and
R-MuLV, respectively) and certain of their recombinant
derivatives. MAb 83A25 exhibited neutralizing activity with
all classes of MuLVs and was useful for histological detec-
tion of MuLV envelope glycoprotein expression, for immu-
noblotting and immunoprecipitation of MuLV envelope gly-
coproteins, and for direct quantitative assays of MuLVs.

MATERIALS AND METHODS
Viruses and cells. Numerous MuLVs were employed in

these studies, including MuLVs of the ecotropic, xenotro-
pic, and polytropic classes from inbred mouse strains as well
as ecotropic, xenotropic, and amphotropic MuLVs from
feral mice. The MuLVs and the references describing their
origins are listed in Tables 1 and 2. All viruses except
Moloney MuLV (M-MuLV) and the Friend virus complexes
were propagated on Mus dunni cells (28). M-MuLV was
propagated on SC-1 cells (21), and the Friend virus com-
plexes were maintained as the originally infected FRE cells
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TABLE 1. Reactivity of MAb 83A25 with ecotropic, xenotropic,
and amphotropic MuLVs

Virus Membrane References

Ecotropic
AKR 2A + 9
WN1802N + 10
CasBr-E + 22
1504E + 22
M-MuLV + 12
F-MuLVa - 5, 31, 39, 41, 45, 51
R-MuLV - 46

Xenotropic
AKR6 + 9
NIH AT124 + 54
C58L1 xeno + 4
Cas E no. 1 + 9
Balb IU-1 + 22
NFS-Thl + 4
NZB-8882 + 47
NZB Cl. 35 + 29

Amphotropic
1504A + 22
4070A + 22

a Nine strains of F-MuLV were tested and found to be unreactive with MAb
83A25.

(14). Other cell lines employed in these studies were MvlLu
mink lung fibroblasts (ATTC CCL64) (26), the NS-1 non-
secretor clone, P3-NS-1-l-Ag4/1, of MOPC21 myeloma cells
(27), SCL1 human squamous cell carcinoma cells (2), and
HeLa human cervical carcinoma cells (19). Purified virions
were prepared by sedimentation followed by isopycnic den-
sity gradient centrifugation.

Antibodies. 83A25 was one of several hybridoma cell lines
obtained after immunization of a Fischer rat with a Triton

TABLE 2. Reactivity of MAb 83A25 with recombinant MuLVs

Recombinant virus MembraneReferencesfluorescence

Akv-derived isolatesa + 4, 9, 10, 13, 25

M-MuLV-derived isolatesb + 12, 16

F-MuLV-derived isolates
368-2T + 11
368-2S + 11
368-3T + 11
368-ST + 11
368-5S + 11
368-6T + 11
368-7T - 11
368-7S - 11
MCF-FrNx - 1
F-MCF-1 - 55
F-MCF-1E + 7
SFFVp - 14
SFFVa - 14

a The Akv-derived isolates examined were AKR L5, AKR L3 (10), AKR
247 (25), AKR 6AS, AKR 6AT (4), AKR 13, Akv-2-C34, Akv-1-C44-2 (9),
M60P-T, M62P-S, M72P-S, M73P-S, M75P-T, M75P-S, M79P-T, and M81P-S
(13). All isolates examined were positive.

b The M-MuLV-derived isolates examined were HIX (16), 383-1T, 383-1S,
383-2T, 383-2S, 383-4T, 383-4S, 383-5T, and 383-5-S (12). All isolates exam-
ined were positive.

X-100-disrupted, ether-extracted virion preparation of F-
MCF 368-2T (11). Techniques for the immunization, fusion
of cells, detection of antibody-producing hybridomas, and
subsequent cloning of the hybridomas were done as de-
scribed by Chesebro et al. (6). The isotype of the MAb
released by 83A25 (MAb 83A25) was determined to be of the
immunoglobulin G2a class by using a rat monoclonal typing
kit (ICN ImmunoBiologicals). Unless otherwise indicated,
the source ofMAb 83A25 in all experiments was supernatant
from saturated cultures of hybridoma cells cleared by cen-
trifugation at 15,000 x g for 10 min. Other MuLV-reactive
antibodies utilized in this study included MAb 48 (reactive
with the envelope proteins of F-MuLV and R-MuLV) (6) and
goat anti-gp7O serum, provided by J. Cole, Biological Car-
cinogenesis Branch, National Cancer Institute.

Cell surface and cytoplasmic fluorescence assays. The reac-
tivity of MAb 83A25 with various strains of MuLVs was
determined by cell surface fluorescence of infected cells as
previously described (6). In some cases, cells were examined
for cytoplasmic fluorescence. In these instances the cells
were grown on 13-mm cover slips to confluency. The cover
slips were rinsed in 25 mM sodium phosphate-0.15 M
sodium chloride (pH 7.2) (PBS) and then immersed in
acetone prechilled to -20°C for 20 min and allowed to dry at
ambient temperature. The cover slips were then rehydrated
with PBS, incubated for 60 min at ambient temperature with
undiluted hybridoma culture supernatants, washed, and in-
cubated for 60 min with a 1:100 dilution of fluorescein
isothiocyanate-conjugated goat anti-rat immunoglobulin G
antiserum (Southern Biotechnology Associates, Inc.). The
cover slips were washed two times for 10 min, counter-
stained with 0.2% Evans blue in water for 10 min, washed in
PBS as described above, mounted under PBS:glycerol (70:
30), and examined for fluorescence.

Focal immunofluorescence and virus neutralization assays
for MuLVs. Quantitative assays of MuLVs were performed
by using a focal immunofluorescence assay (FIA) as de-
scribed previously (50). For neutralization assays, virus
stocks were adjusted to approximately 2 x 102 focus-forming
units per ml and then diluted 1:1 with fresh media or with
serial dilutions of MAb 83A25 or MAb 48 and incubated for
30 min at 37°C. Virus titers of the MAb-treated and control
samples were determined by using the FIA with MAb
83A25.
Immunoblotting and immunoprecipitation. Biosynthetic

radiolabeling with [35S]methionine, sodium dodecyl sulfate-
polyacrylamide gel electrophoresis, immunoprecipitation,
and immunoblotting procedures have all been previously
described (3, 33). Immunoprecipitated proteins were ana-
lyzed by sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis in 8% gels, while virion lysates to be analyzed by
immunoblotting were electrophoresed in 12.5% gels. For
immunoblots, detection of polypeptides immunoreactive
with goat anti-gp7O serum was done by using a 1:500 dilution
of the serum, while detection of polypeptides immunoreac-
tive with MAb 83A25 was done by using a 1:5 dilution of
culture supernatant and subsequent treatment with a 1:500
dilution of rabbit anti-rat immunoglobulin G (61-620-1; ICN
Biomedical, Inc.).

RESULTS AND DISCUSSION

Detection of a common epitope among MuLVs. Cell lines
infected with MuLVs exhibit virally coded cell surface
antigens; thus, the reaction of an antibody with a particular
MuLV can often be conveniently determined by the binding
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or lack of binding of the antibody to infected cells. The
binding of MAb 83A25 to MuLV-infected cells was deter-
mined by using a large array of MuLVs of different types
derived from a variety of sources (Tables 1 and 2). Most
MAbs we have studied are reactive with specific types of
MuLVs, usually limited to certain isolates of a particular
MuLV group (i.e., ecotropic, polytropic, or xenotropic
MuLVs). In contrast, MAb 83A25 exhibited a remarkably
broad specificity with MuLVs, reacting with almost all
MuLVs tested, regardless of the class or source of the virus.
This included most polytropic and all xenotropic MuLVs
from inbred mouse strains that were tested, as well as all
ecotropic MuLVs tested, except F- and R-MuLVs. Poly-
tropic viruses which did not react with the antibody were
limited to certain recombinant derivatives of F-MuLV. MAb
83A25 also exhibited strong reactivity to type C viruses from
feral mice, including the wild mouse ecotropic MuLVs
CasBr-E and 1504 E, the Cas E no. 1 xenotropic MuLV, and
the amphotropic MuLVs 1504A and 4070A.
The anemia and polycythemia strains of spleen focus-

forming virus (SFFV) were tested for membrane fluores-
cence with MAb 83A25 and were found to be negative (Table
2). Since SFFV-infected cells have been reported to exhibit
low levels of cell surface envelope protein (48), we also
examined SFFV-infected cells for reactivity with MAb
83A25 by cytoplasmic fluorescence. Under conditions in
which cells infected with an amphotropic virus (1504A) were
easily identified by cytoplasmic fluorescence, assays of
SFFV-infected cells were negative (data not shown), sug-
gesting that the gene products of this virus do not contain the
appropriate epitope.
The finding that MAb 83A25 reacts with nearly all MuLVs

indicated the presence of a highly conserved epitope among
MuLVs. Yet the presence of this epitope is not required for
efficient viral replication, as evidenced by the lack of reac-
tivity of the MAb with F-MuLV or R-MuLV, both of which
are fully replication-competent viruses. The lack of reactiv-
ity of MAb 83A25 with F-MuLV was observed with all
strains tested and may reflect the common origin of these
strains from a single original isolate (17). However,
R-MuLV, which exhibits very similar biological and struc-
tural properties to F-MuLV, is an independent isolate (46),
suggesting that F-MuLV and R-MuLV may have originated
from a common mouse genomic sequence which does not
encode an epitope reactive with MAb 83A25.

Utility of MAb 83A25 in quantitative assays of MuLVs. The
observation that the epitope reactive with MAb 83A25 was
detectable on the surface of nearly all MuLV-infected cells
suggested that it may a useful target for a broadly applicable
quantitative assay of MuLVs. Figure 1 illustrates the detec-
tion of focal infections of ecotropic, amphotropic, poly-
tropic, and xenotropic MuLVs with different cell lines. The
foci in Fig. 1 were developed on live monolayers and could
also be developed on fixed cells (not shown). In the former
instance, viruses can be biologically cloned by subculturing
foci of infected cells directly from the assay (50). Focal
infections were apparent for all reactive viruses and could be
enumerated on most of the permissive cell lines. In the case
of the amphotropic MuLVs, a direct assay has not been
previously available. Titrations of the amphotropic virus
1504A on M. dunni cells and on mink cells are shown in Fig.
2. The assay was dose responsive and exhibited one-hit
kinetics with either cell line, although the M. dunni cells
were more susceptible to infection than were the mink cells.
Mink cell cultures from the assay which were infected at
dilutions of virus beyond the detection of fluorescent foci

(>6.4 x 104) did not show evidence of infection upon
subculturing or after cocultivation with M. dunni cells.
Interestingly, infection of human cell lines (SCL1 or HeLa
cells) did not result in discernible cell surface fluorescence in
the assay. However, when the infected human cells were
subcultured (1:10) for 1 week and subsequently seeded as
infectious centers with M. dunni cells (103 human cells with
5 x 104 M. dunni cells), foci of infected M. dunni cells could
be detected and endpoints of infection of the human cells by
amphotropic virus could be determined. Endpoint dilutions
of amphotropic MuLV infection of SCL1 and HeLa cells
determined by cocultivation with M. dunni cells were 101.4
and 104-9, respectively. Thus, large differences in the sus-
ceptibility to infection by the amphotropic virus exist be-
tween the human cell lines as well as among cell lines from
heterologous species.
Other fluorescence applications of MAb 83A25 include

flow cytometry procedures and the detection of MuLV
expression in histological sections (data not shown). In these
applications, the MAb was used in conjunction with a
fluorescein isothiocyanate-conjugated polyclonal anti-rat im-
munoglobulin serum adsorbed with mouse immunoglobulin.
MAb 83A25 reacts with MuLV envelope glycoproteins.

Several different virus-encoded proteins have been detected
by MAbs on the surface of MuLV-infected cells (5, 6, 8).
These include gag-encoded as well as env-encoded proteins.
The MuLV envelope glycoprotein was identified by immu-
noblotting to be the protein containing the epitope reactive
with MAb 83A25 (Fig. 3). Virtually identical results were
obtained by using immunoprecipitation procedures (data not
shown). Immunoblots of purified virus preparations from
representatives of each of the virus classes were done in
parallel by using either MAb 83A25 or a broadly reactive
anti-gp7O serum. Of the viruses tested, all reacted except
F-MuLV 57, which is in agreement with the membrane
fluorescence data presented earlier. It is noteworthy that
MAb 83A25 is the first reported MAb that is reactive with
the envelope glycoproteins of amphotropic MuLVs. Two
proteins in the F-MCF-E virion preparation were detected
by using the polyclonal anti-gp7O serum on the immunoblot
in Fig. 3, whereas MAb 83A25 reacted with only the larger
protein. The F-MCF-E used for the immunoblot was a virion
preparation containing both F-MCF-1E (a polytropic iso-
late subsequently cloned from the F-MCF-E stock) and
F-MCF-1. It is likely that the smaller protein which was
unreactive with MAb 83A25 corresponds to the envelope
glycoprotein of F-MCF-1. Variation in the intensity of the
glycoprotein band among the different viruses was observed
with both the antiserum and the MAb. The virion prepara-
tions employed in the immunoblots and radioimmune pre-
cipitations were normalized with respect to total protein;
however, the level of the envelope glycoproteins can vary
widely in different virus preparations. Thus, it is not clear if
the different intensities of the bands in Fig. 3 are due to
different levels of the glycoproteins in the various prepara-
tions or, alternatively, to variations in the efficiency of
detection of the glycoproteins. Considering that MAb 83A25
detected denatured envelope glycoproteins (Fig. 3), it is
likely that it is reactive with a contiguous rather than a
conformational epitope.
The immunofluorescence studies presented earlier sug-

gested that the SFFV does not encode a protein containing
the epitope reactive with MAb 83A25. To further test the
reactivity of SFFV-encoded proteins with MAb 83A25,
extracts of metabolically radiolabeled infected cells were
subjected to immunoprecipitation procedures by using MAb
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FIG. 1. Fluorescence detection of ecotropic, polytropic, xenotropic, and amphotropic MuLV infections on live monolayers with MAb
83A25. Following infection of cell cultures by MuLVs, the cells were allowed to grow to confluency and were assayed for focal infections by
the FIA with MAb 83A25. (A) Ecotropic MuLV AKR 2A on M. dunni cells; (B) polytropic MuLV M72P-S on M. dunni cells; (C) polytropic
MuLV M73P-S on M. dunni cells; (D) polytropic MuLV M73P-S on MvlLu mink lung fibroblasts; (E) xenotropic MuLV Balb IU-1 on MvlLu
mink lung fibroblasts; (F) amphotropic MuLV 1504A on MvlLu mink lung fibroblasts. Magnification, x25 before enlargement.

83A25 or polyclonal antiserum to the envelope glycoprotein.
The antiserum readily precipitated the envelope glycopro-
tein-related products from SFFV-infected cells (gp55) and
the glycoprotein precursor from amphotropic MuLV 1504A-
infected cells, whereas MAb 83A25 precipitated proteins
from 1504A-infected cells but failed to precipitate proteins
from SFFV-infected cells (data not shown). These results

further indicated that SFFV does not encode an epitope
reactive with MAb 83A25.
The epitope reactive with MAb 83A25 is located near the

carboxyl terminus of envelope glycoproteins. The lack of
reactivity of MAb 83A25 with F-MuLV and certain poly-
tropic MuLVs allowed us to deduce the probable location of
the reactive epitope on the glycoproteins. As noted earlier,
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FIG. 2. Titration of amphotropic MuLV 1504A infection of mink (0) and M. dunni (0) cells. Cells were infected with twofold serial
dilutions of amphotropic MuLV 1504A and assayed by using the FIA with MAb 83A25.

the unreactive polytropic MuLVs were limited to those
derived by recombination with F-MuLVs. Comparisons of
the genomic structures of these derivatives revealed that
each of them has retained the F-MuLV gene sequences
encoding the carboxyl terminus of the envelope glycoprotein
(1, 11, 14). Conversely, all MAb 83A25-reactive polytropic
derivatives of F-MuLV have acquired these sequences from
endogenous polytropic virus-like sequences (11). Further-
more, the replication-defective SFFVs, which are also
recombinant derivatives of F-MuLVs, exhibit env gene
deletions which include the region encoding the carboxyl
terminus of the envelope glycoprotein (14, 57). A schematic
representation of the genomic structures of reactive and

nonreactive F-MuLV recombinant derivatives is presented
in Fig. 4. It is quite likely from these comparisons that the
epitope reactive with MAb 83A25 is encoded by sequences
within the 3' one-fourth of the envelope glycoprotein-coding
region. Comparisons of published amino acid sequences of
MuLVs revealed several potential sites for the epitope
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FIG. 3. Protein blot immunoassay of virion proteins with MAb
83A25. Virion preparations were dissociated, electrophoresed in
12.5% sodium dodecyl sulfate-polyacrylamide gels, and electro-
phoretically transferred to nitrocellulose paper. Parallel blots were
reacted with goat anti-gp7O serum (A) or with MAb 83A25 (B), and
bound antibody was detected as described in Materials and Meth-
ods.
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FIG. 4. Ecotropic and polytropic regions of the envelope glyco-
proteins of recombinant derivatives of F-MuLV. Sequences encod-
ing the envelope glycoproteins of F-MuLV, of MAb 83A25-reactive
and -unreactive F-MuLV-derived polytropic MuLVs, and of the
Lilly-Steeves strain of SFFV are depicted by bar diagrams. Open
(white) regions of the diagrams correspond to sequences derived
from the ecotropic F-MuLV parent. Solid (black) regions corre-
spond to sequences derived from endogenous polytropic virus-like
sequences. Areas of the bar diagrams which are interrupted by
dashed lines correspond to sequences which are deleted from the
polytropic and SFFV envelope genes, compared with the ecotropic
F-MuLV sequences. The indicated deletions have been confirmed
by nucleotide sequence analysis in the case of SFFVP (57) and FrNx
(1) and are assumed to be present in the remaining polytropic
isolates. Additional small deletions which minimally affect the
colinearity between F-MuLV and its derivatives are not indicated.
Five additional F-MCF isolates not included in the figure (F-MCFs
368-2S, 368-3T, 368-5T, 368-5S, and 368-6T) have derived their
entire gp7O coding sequences from endogenous polytropic virus-like
sequences similar to F-MCF 368-2T and were all reactive with MAb
83A25.

102j

CO)s

cc

0
ILAU

(IL
cc
0
n1
U.

101 I

102 103 io5 10l

J. VIROL.



NEUTRALIZABLE EPITOPE OF MuLV ENVELOPE GLYCOPROTEINS

100-

60 AKR2AA \

00x
Z 40-

30 14

20- BaUbI

10 F-MuLV 57

2 10 50 250

1/Ab dilution

FIG. 5. Neutralization of MuLV infectivity by MAb 83A25. Stocks of ecotropic (AKR 2A), Class I polytropic (M73P-S), Class II
polytropic (M72P-S), xenotropic (Balb IU-1), and amphotropic (1504A) MuLVs were incubated with dilutions of hybridoma 83A25 tissue
culture medium for 30 min. The treated MuLV stocks were subsequently assayed in triplicate for infectivity on M. dunni cells (AKR 2A,
M73P-S, M72P-S, and 1504A) or MvlLu mink lung fibroblasts (Balb IU-1) by using the FIA. The limit bars indicate the standard error for
that determination. For the sake of clarity, overlapping standard error bars are shown in only one direction.

distributed within this region. Thus, further studies will be
necessary to more precisely define the immunoreactive
domain.

Virus neutralization by MAb 83A25. Strong determinants
of the host range of MuLVs reside in the amino-terminal half
of the viral env gene and likely correspond to receptor-
binding regions. From our results described above, it would
appear that the epitope reactive with MAb 83A25 lies outside
of the receptor-binding domain. Nevertheless, the MAb was
found to neutralize MuLV infectivity (Fig. 5). Most anti-
MuLV MAbs tested in this laboratory have exhibited neu-
tralizing activity against MuLVs only when facilitated by
guinea pig complement (6). In contrast, MAb 83A25 exhib-
ited significant neutralization of reactive MuLVs in the
absence of added complement and without the use of more-
concentrated MAb preparations such as ascites fluid or
affinity-purified antibody. In control experiments to test for
nonspecific inhibition, unreactive MAbs failed to influence
the infectivity (not shown). F-MuLV, shown above to be
unreactive by immunofluorescence, immunoprecipitation,
and immunoblotting, was not neutralized by MAb 83A25,
further indicating the specificity of neutralization.
The neutralization titers varied greatly with different re-

active MuLVs, ranging from 50% neutralization titers of
approximately 1:100 with the ecotropic virus AKR 2A and
the polytropic MuLV M73P-S to titers of less than 1 with the
xenotropic virus Balb IU-1, using unconcentrated tissue
culture supernatant from the hybridoma culture. The effi-
ciency of neutralization did not correlate with virus interfer-
ence groups, in that the neutralization titer for the polytropic
MuLV M73P-S was substantially higher (50-fold) than for
the polytropic MuLV M72P-S. Both of these viruses were
derived from AKR/J mice and have 5' env gene sequences
that are indistinguishable by Tl-oligonucleotide fingerprint-
ing (13). However, M73P-S, which exhibits neutralization
properties nearly identical to those of the ecotropic virus
from AKR/J mice (Fig. 5; AKR 2A), has derived the car-
boxyl one-third of the glycoprotein from the ecotropic

MuLV parent, whereas the allelic region of M72P-S is
derived from endogenous polytropic-like retroviral se-
quences. Thus, our results suggest that the efficiency of
neutralization correlates with the identity of the carboxyl
region of the envelope glycoprotein rather than the interfer-
ence properties which reflect the receptor-binding region in
the amino-terminal region of the protein. In this regard, a
neutralizing MAb reactive with the carboxyl end of the gp7O
from the ecotropic MuLV of AKR mice has been described
(35, 42). It was suggested that additional determinants which
influence binding of gp7O to cellular receptors may reside in
the carboxyl region of the molecule.
The finding of such a broadly distributed neutralizable

epitope of MuLV envelope glycoproteins is surprising, par-
ticularly in the case of the amphotropic MuLVs. Although
antigenic cross-reactivity is found between the major struc-
tural protein (p30) and the transmembrane protein (p1SE) of
amphotropic and other MuLVs, the lack of cross-neutraliza-
tion by antibodies directed at the envelope glycoproteins of
other MuLVs has been an important criterion distinguishing
the amphotropic MuLVs (22).
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