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We previously reported that the region corresponding to amino acids 197 to 216 of the gp46 surface
glycoprotein (gp46-197) served as a binding domain for the interaction between gp46 and trypsin-sensitive
membrane components of the target cell, leading to syncytium formation induced by human T-cell lympho-
tropic virus type 1 (HTLV-1)-bearing cells. Our new evidence shows that the 71-kDa heat shock cognate protein
(HSC70) acts as a cellular receptor for syncytium formation. Using affinity chromatography with the peptide
gp46-197, followed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, we isolated three components
(bands A, B, and C) from MOLT-4 cell lysate which exhibited specific interactions with gp46 and inhibitory
activities for syncytium formation induced by HTLV-1-bearing cells. Band A and B components were identified
as HSC70 and b-actin, respectively, through amino acid sequencing by tandem mass spectrometry and
immunostaining with specific monoclonal antibodies. Band C is likely to be a nonprotein component, because
full activity for syncytium formation was seen after extensive trypsin digestion. Anti-HSC70 monoclonal
antibody clearly blocked syncytium formation in a coculture of HTLV-1-bearing cells and indicator cells,
whereas no inhibition was seen with anti-b-actin monoclonal antibody. Furthermore, flow cytometric analysis
indicated that anti-HSC70 antibody reacted with MOLT-4 cells. Thus, we propose that HSC70 expressed on the
target cell surface acts as a cellular acceptor to gp46 exposed on the HTLV-1-infected cell for syncytium
formation, thereby leading to cell-to-cell transmission of HTLV-1.

Human T-cell lymphotropic virus type 1 (HTLV-1) is the
causative agent of adult T-cell leukemia/lymphoma (ATLL)
(17, 32, 33, 47) and HTLV-1-associated myelopathy/tropical
spastic paraparesis (2, 14, 22, 30). In addition, HTLV-1 has
previously been implicated in causing other diseases, including
polymyositis (21) and uveitis (28). Although HTLV-1 has pre-
viously been associated with human malignancies which exhibit
the CD41 T-lymphocyte cell surface phenotype (3, 15, 32),
many human and mammalian cells, including sarcoma cell
lines (5, 19, 29, 48) and epithelial and endothelial cells (18, 20),
can be infected by a cocultivation technique. The infectivity of
cell-free HTLV-1 is very low (4, 5, 29). These observations
suggest that close cell-to-cell interaction between HTLV-1-
bearing cells and target cells is important for transmission of
the virus (46). Like many other retroviruses, the cell-to-cell
interaction between HTLV-1-bearing cells and target cells also
induces syncytium formation (19, 29). It is thought that these
two phenomena are at least partly based on the same mecha-
nism and that the viral envelope glycoproteins expressed on
HTLV-1-bearing cells are primarily responsible for these phe-
nomena (6, 8, 31).

The receptor for HTLV-1 has previously been mapped to
the long arm of human chromosome 17 (37, 38), and the gene
product of approximately 30 to 31 kDa was identified as a cell
surface receptor for HTLV-1 (13). Several other candidate
antigens have previously been suggested to be involved in
HTLV-1 cell surface adhesion and syncytium formation; they
include HLA A2 (7), interleukin-2 receptor (25), CD2 (9),
membrane glycoprotein C33 (11), and an 80-kDa membrane
glycoprotein (1). However, the identity of the HTLV-1 recep-

tor has not been determined. Previously, we reported that the
peptide, referred to as gp46-197, corresponding to amino acids
197 to 216 of the gp46 surface glycoprotein inhibited syncytium
formation induced by HTLV-1-bearing cells (34) and that this
region served as a binding domain for the interaction between
gp46 and the trypsin digestion-sensitive components in the
MOLT-4 cell membrane, leading to viral entry into the target
cell (35). To identify cell surface molecules involved in HTLV-
1-induced syncytium formation, we isolated three cellular com-
ponents which are capable of inhibiting syncytium formation
induced by HTLV-1 by using affinity chromatography with
peptide gp46-197, followed by sodium dodecyl sulfate-poly-
acrylamide gel electrophoresis (SDS-PAGE). In the present
study, we show that the 71-kDa heat shock cognate (HSC)
protein, HSC70, expressed on the target cell surface acts as a
cellular receptor for syncytium formation induced by HTLV-1.

MATERIALS AND METHODS

Cells and compounds. The HTLV-1-bearing T-cell line used was human T-cell
line KT252, established from a patient with ATLL in Kyushu University Hospital.
The HTLV-1-negative cell line used was the human T-cell line MOLT-4 (39).
These cell lines were cultured in RPMI 1640 medium supplemented with 10%
fetal calf serum. The mouse fibroblast cell line L-M(TK2) (Dainippon Pharma-
ceutical Co., Osaka, Japan) was maintained in the Dulbecco modification of
Eagle’s medium supplemented with 10% fetal calf serum. Peptides were synthe-
sized with a peptide synthesizer (model 431A; Applied Biosystems, Foster City,
Calif.) by the tert-butoxycarbonyl method, as described previously (26). The
purity of each peptide was examined by reverse-phase high-performance liquid
chromatography (Waters 626 pump equipped with a 996 photodiode array de-
tector; Millipore, Milford, Mass.) with an octadecyl (C18) silicated column. Pep-
tides were isolated as single peaks. Mature gp46 and gp21 proteins (a generous
gift from H. Miyakoshi, Diagnostics Research Laboratory, Fujirebio, Tokyo,
Japan) were purified from culture fluids of HTLV-1-producing TCL-Kan cells by
immunoaffinity chromatography and gel chromatography (27).

Syncytium formation assay. The syncytium formation assay consisted of a
coculture of 2.5 3 104 HTLV-1-bearing KT252 cells and 105 indicator MOLT-4
cells. MOLT-4 cells were suspended in RPMI 1640 medium supplemented 10%
fetal calf serum and 0.5% normal human serum (hereafter referred to as RPMI
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medium) at 5 3 106 cells per ml. Aliquots (20 ml per well) were added to 155 ml
of RPMI medium containing test samples or medium alone in each well of a
U-bottom 96-well plate (cell wells 25850; Corning Glass Works, Corning, N.Y.).
Then 25 ml of KT252 cell suspension (106 cells per ml of RPMI medium) was
added to each well. After incubation at 37°C for 18 h in a 5% CO2 incubator, the
coculture medium was gently mixed with a pipette and aliquots (40 ml of 200 ml
of coculture medium) were transferred to 35-mm-diameter tissue culture dishes
with a 2-mm grid (Nunc Inc., Naperville, Ill.). Syncytia containing more than five
nuclei were counted under an inverted microscope. In this assay system, the
HTLV-1-bearing cell line KT252 routinely formed 500 to 800 syncytia per 105

indicator MOLT-4 cells. All experiments were performed in triplicate wells.
Isolation of cellular components. Sepharose 4B coupled with peptide was

prepared by incubation of 3 mg of synthetic peptide and 0.6 g (dry weight) of
cyanogen bromide-activated Sepharose 4B (Pharmacia AB, Uppsala, Sweden)
according to the manufacturer’s instructions. MOLT-4 cells (5 3 108) were
disrupted with 2 ml of 20 mM Tris-HCl buffer (pH 7.4) containing 2 mg (each)
of protease inhibitors (leupeptin, pepstatin, and aprotinin; Wako Pure Chemi-
cals, Osaka, Japan) per ml, 2 mM phenylmethylsulfonyl fluoride, 50 mM sucrose
monocaprate (SM-1000; Dojin Kagaku, Kumamoto, Japan), 1 mM dithiothreitol,
1 mM EDTA, and 150 mM KCl (hereafter referred to as disruption buffer), and
the supernatant was collected by centrifugation at 11,000 3 g for 20 min. After
insoluble materials had been removed through a Sepharose 4B column (3 ml),
the run-through fractions were applied to an affinity column (3 ml) coupled with
gp46-197 and were washed extensively in succession with cell disrupting buffer,
10 mM phosphate buffer (PB) (pH 7.4) containing 10 mM sucrose monocaprate,
and PB containing 10 mg of the peptide (p19-100) corresponding to amino acids
100 to 130 of HTLV-1 p19 protein per ml as a peptide-matched negative control.
Subsequently, the materials that bound the affinity column were eluted with PB
containing 10 mg of peptide gp46-197 per ml (hereafter referred to as gp46-197
eluate).

SDS-PAGE analysis. The gp46-197 eluate was mixed with 30 ml of 250 mM
Tris-HCl buffer (pH 6.7) containing 4% SDS, 0.05% bromophenol blue, 50%
glycerol, and 10% 2-mercaptoethanol and then incubated for 2 min at 100°C. The
reaction mixture was applied to a 12.5% polyacrylamide gel. After being run, the
gel was cut into 2-mm strips and homogenized in 400 ml of 10 mM phosphate-
buffered saline (PBS) (pH 7.2). After overnight incubation at 4°C, the superna-
tant (2 ml/well) was used to determine the activity for syncytium formation.
Molecular mass calibration curves were prepared with standard proteins, includ-
ing myosin heavy chain (200 kDa), phosphorylase B (97 kDa), bovine serum
albumin (BSA) (68 kDa), ovalbumin (43 kDa), carbonic anhydrase (29 kDa), and
b-lactoglobulin (18 kDa).

Binding experiment with a plastic plate. The wells of a 96-well microtiter plate
(Nunc-Immuno Module Maxisorp; Nunc) were coated with 1 mg of protein or
peptide dissolved in 10 mM NaHCO3 buffer (pH 9.55) and left overnight at 4°C.
Unreacted sites on the solid phase were blocked with 3% BSA (fraction V;
Sigma) in PBS for 3 h at room temperature. After six washings with PBS
containing 0.05% Tween 20, samples (1 ml per well) were added to 100 ml of
RPMI 1640 medium containing 20 mM HEPES (Sigma, St. Louis, Mo.) (pH 7.2)
in each well and incubated for 3 h at 37°C. The supernatant was used to
determine the activity for syncytium formation.

Tandem mass spectrometry. Acetamidation and lysyl-endopeptidase digestion
were carried out essentially as previously described (23). After electrophoresis of
the gp46-197 eluate on a 12.5% polyacrylamide gel, the part of the gel corre-
sponding to protein bands was washed with distilled water, homogenized in 400
ml of 20 mM Tris-HCl (pH 8.0) containing 1% SDS, and allowed to stand

overnight at 4°C. The supernatant was added to a fivefold amount of ice-cold
acetone, and the preparation was incubated at 280°C for 2 h. After centrifuga-
tion, the pellet was dissolved in medium (pH 7.7) containing 8 M urea, 0.4 M
NH4HCO3, and 4 mM dithiothreitol, incubated at 50°C for 15 min, and then
acetamidized with 12.5 mM iode acetamide for 15 min at room temperature.
Acetamidated protein was digested overnight with 0.6 mU of lysyl-endopeptidase
(Wako Pure Chemicals) at 37°C and stored at 220°C. The sample was applied to
an LCQ mass spectrometer (Finnigan MAT Instruments Inc., San Jose, Calif.),
equipped with a Monitor C18 column (2 by 150 mm; Column Bioengineering,
Ontario, Calif.) and eluted with a linear gradient for 40 min at a flow rate of 0.2
ml/min with buffer A containing 0.1% acetic acid, 0.02% trifluoroacetic acid and
buffer B containing 0.1% acetic acid, 0.02% trifluoroacetic acid, and 90% ace-
tonitrile. The mass spectrum of peptide was assigned through database searches
by using the peptide sequence tag.

Immunochemical analysis. gp46-197 eluates were analyzed by SDS-PAGE
(12.5% polyacrylamide gel). After blotting to a polyvinylidene difluoride mem-
brane (Millipore, Bedford, Mass.), the sheet was incubated for 2 h in the pres-
ence of 5 mg of rat anti-HSC70 monoclonal antibody (immunoglobulin G [IgG]
fraction) (SPA-815; StressGen, Victoria, Canada) or 100 mg of mouse anti-b-
actin monoclonal antibody (ascites fluid) (clone AC-15; Sigma) per ml. In ex-
periments for syncytium formation with monoclonal antibody, serial dilutions of
anti-HSC70 antibody (IgG fraction) and anti-b-actin antibody (ascites fluid)
were placed on 96-well microtiter plates before the addition of infected cells and
target cells. For control experiments, we used monoclonal antibody BE11 (IgG
fraction or ascites fluid), which recognizes VP2 of human parvovirus B19 (36).

Trypsin digestion. Trypsin digestion was performed by incubation for 1 h at
37°C in serum-free RPMI 1640 medium containing 0.5 mg of trypsin (Sigma), and
the reaction was stopped by the addition of 1 mg of trypsin inhibitor (Wako Pure
Chemicals). The reaction mixture was used to determine the activity for syncy-
tium formation.

Flow cytometric analysis. Cells (106 per tube) were washed once with PBS
containing 1% BSA, incubated with monoclonal antibody on ice for 1 h, and then
incubated with fluorescein isothiocyanate-conjugated goat anti-rat IgG or anti-
mouse IgG (MBL, Nagoya, Japan). After being washed, cells were suspended in
1% BSA–PBS and analyzed on a Cytoron Absolute (Ortho Diagnostic System,
Tokyo, Japan). Rat monoclonal antibody LAT 27, which recognizes the region
corresponding to amino acids 192 to 196 of gp46 (41), was used as a control
antibody.

RESULTS
Cellular components for syncytium formation. To isolate

cellular components that interact with gp46 for syncytium for-
mation induced by HTLV-1, we disrupted MOLT-4 cells (5 3
108), which were used as target cells in syncytium formation
assays, with 2 ml of cell disruption buffer (pH 7.4). After
centrifugation, the supernatant (2.5 ml) was applied to a
Sepharose 4B column (3 ml) coupled with peptide gp46-197.
For more specific elution of the materials that bound the
affinity column, PB containing 10 mg of peptide gp46-197 was
used. The affinity column was washed extensively in succession
with cell disrupting buffer, PB containing 10 mM sucrose

FIG. 1. SDS-PAGE analysis of the gp46-197 eluate. (a) Protein staining with 0.1% Coomassie brilliant blue. Arrows indicate the positions of molecular size marker
proteins. (b) Inhibitory activity for syncytium formation in extracts from the gel. In the control experiment, the rate of formation was 806 syncytia per 105 indicator cells.
Data are estimates in comparison with the syncytium count in a coculture without gel eluate and averages of triplicate determinations. Standard errors are also shown.
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monocaprate, and PB containing 10 mg of peptide p19-100 per
ml as a peptide-matched negative control. During these steps,
we observed no inhibitory activity for the syncytium formation
of eluates. Subsequently, the gp46-197 eluate was subjected to

SDS-PAGE on a 12.5% polyacrylamide gel. As shown in Fig. 1,
we observed three bands (bands A, B, and C) at positions
corresponding to molecular masses of approximately 73, 43,
and 34 kDa and inhibitory activities for syncytium formation in
extracts from the gel corresponding to each band. These ob-
servations suggest that components in these bands are impor-
tant for syncytium formation induced by HTLV-1.

Characteristics of cellular components. To clarify the bind-
ing specificity of each band, we performed absorption experi-
ments on 96-well microtiter plates coated with mature gp46
and synthetic peptide gp46-197. In these experiments, extracts
corresponding to each band on the SDS-PAGE gel were added
to each well of the microtiter plate coated with the protein or
synthetic peptide. After the incubation of plates, supernatants
were used to determine the inhibitory activities for syncytium
formation (Fig. 2a). The inhibitory activities of band A and C
components were completely eliminated by preincubation with
gp46, whereas no decrease was seen with gp21 or BSA as a
negative control. Furthermore, the inhibitory activity of the
band B component was clearly reduced by preincubation with
gp46 for extracts with gp21 and BSA. These inhibitions were
equivalent to the findings for components preincubated with
peptide gp46-197, while no reduction was seen with p19-100 or
gp21-400, which corresponds to the functional domain (amino
acids 400 to 429) of the gp21 transmembrane protein (34) and
served as a negative control. These results indicate that these
three components interact specifically with the gp46 surface
glycoprotein. We reported previously that the gp46 surface
glycoprotein interacted with trypsin digestion-sensitive cellular
component for syncytium formation (35). Therefore, these
three components were treated with trypsin. The results of
trypsin digestion on the inhibitory activity of each component
for syncytium formation is shown in Fig. 2b. The inhibitory

FIG. 2. Characteristics of the band A, B, and C components. All data are the
means of triplicate experiments. (a) Specificity of binding to HTLV-1 proteins
and peptides. The supernatant was used to determine the inhibitory activity for
syncytium formation. In control experiments, the rate of formation was 822
syncytia per 105 indicator cells. (b) Effect of trypsin digestion on the inhibitory
activity for syncytium formation. The reaction mixture was used to determine the
activity for syncytium formation. In control experiments, the rate of formation
was 1,075 syncytia per 105 indicator cells.

FIG. 3. Sequencing of a peptide produced by lysyl-endopeptidase digestion of the band A component. (a) Peptide ion spectrum. Peptide peaks are numbered
according to their identifications by tandem mass spectrometry. (b) Deduced amino acid sequence of the peptide, as determined by the partial sequences obtained by
tandem mass spectrometry.
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activities of band A and B components were remarkably re-
duced by trypsin digestion, whereas no reduction was seen for
the band C component. These observations indicate that bands
A and B carry protein components with inhibitory activities for
syncytium formation.

Identification of cellular components. To identify the mol-
ecules in bands A and B, amino acid sequencing of the proteins
was done by electron spray tandem mass spectrometry. The
peptide extracts produced by lysyl-endopeptidase digestion of
the extracts from bands A and B were applied to an LCQ mass
spectrometer, equipped with a Monitor C18 column, and
eluted with a linear gradient for 40 min at a flow rate of 0.2

ml/min with buffer A containing 0.1% acetic acid and 0.02%
trifluoroacetic acid and buffer B containing 0.1% acetic acid
and 0.02% trifluoroacetic acid, and 90% acetonitrile. As shown
in Fig. 3, the peptide ion spectrum of the band A component
showed multiple high-intensity peaks. The mass spectrum of all
10 peptide peaks derived from this component was assigned to
a 71-kDa HSC protein (HSC70) through database searches by
using the peptide sequence tag. Immunostaining with antibody
against HSC70 supported this result. As shown in Fig. 4, the
band A component in the gp46-197 eluate reacted with rat
monoclonal antibody that recognizes HSC70 (IgG fraction)
(SPA-815; StressGen). The mass spectrum of peptides derived
from the band B component also showed multiple high-inten-
sity peaks, of which all peaks but one were assigned to b-actin
through database searches (Fig. 5). The component in band B
reacted with mouse anti-b-actin monoclonal antibody (clone
AC-15; Sigma) that recognizes the N-terminal part of b-actin
(Fig. 4c). With respect to the component in band C, the ion
signal could not be obtained by tandem mass spectrometry
under our experimental conditions. This supported the previ-
ous result of trypsin digestion of the band C component.

We obtained evidence that HSC70 and b-actin are trypsin
digestion-sensitive components of the target cell, playing an
important role for syncytium formation induced by HTLV-1-
bearing cells. Our next concern was whether these components
are expressed on the cell surface. Therefore, we examined the
effect of monoclonal antibody to HSC70 or b-actin on syncy-
tium formation. As shown in Fig. 6, syncytium formation was
clearly blocked by the addition of monoclonal antibody to
HSC70; 83% inhibition was seen at an antibody concentration
of 1 mg per 105 MOLT-4 cells. In contrast, no blocking was
seen with anti-b-actin or BE11 as a protein-matched negative
control. Furthermore, flow cytometric analysis in the presence
of monoclonal antibody at a concentration of 1 mg per 105 cells

FIG. 4. Immunostaining of band A and B components with monoclonal an-
tibodies to HSC70 and b-actin. (a) Protein staining with 0.1% Coomassie bril-
liant blue. (b) Rat anti-HSC70 monoclonal antibody (IgG fraction) (SPA-815;
StressGen). (c) Mouse anti-b-actin monoclonal antibody (ascites fluid) (clone
AC-15; Sigma). The gp46-197 eluates were analyzed by SDS-PAGE (12.5%
polyacrylamide gel). After blotting to a polyvinylidene difluoride membrane, the
sheet was incubated for 2 h in the presence of 5 mg of anti-HSC70 antibody or
100 mg of anti-b-actin antibody per ml.

FIG. 5. Sequencing of a peptide produced by lysyl-endopeptidase digestion of the band B component. (a) Peptide ion spectrum. Peptide peaks are numbered
according to their identifications by tandem mass spectrometry. (b) Deduced amino acid sequence of the peptide, as determined by the partial sequences obtained by
tandem mass spectrometry.
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indicated that anti-HSC70 antibody reacted with MOLT-4 cells
(Fig. 6b). Seventy-three percent of MOLT-4 cells scored pos-
itive for anti-HSC70 antibody binding. On the other hand, only
15% of L-M(TK2) cells, previously reported to be resistant for
infection by HTLV-1 (37), scored positive. These data suggest
that HSC70 expression on the surfaces of HTLV-1-permissive
MOLT-4 cells is greater than that on nonpermissive or HTLV-
1-resistant L-M(TK2) cells.

DISCUSSION

This work shows that the 71-kDa HSC protein expressed on
the target cell surface acts as a cellular receptor for syncytium
formation induced by HTLV-1-bearing cells. The receptor for
HTLV-1 has previously been mapped to the long arm of hu-
man chromosome 17 by infecting mouse-human somatic cell

hybrids with pseudotyped vesicular stomatitis virus (HTLV-1)
(13, 37, 38). However, recent work cells into question the
previous assignment of the HTLV-1 receptor to human chro-
mosome 17. By using an improved transient-transfection sys-
tem, Sutton et al. (40) showed that L-M(TK2) cells, previously
considered to be nonpermissive for HTLV-1 infection, were
infected with pseudotyped human immunodeficiency virus
(HTLV-1). This suggest that the receptor for HTLV-1 has a
considerably wider cellular distribution than previously
thought. The gene for HSC70 has previously been mapped to
chromosome 11 (42), and its gene expression was relatively low
in L-M(TK2) cells (24). Those findings support the results in
our study.

Syncytium formation between retrovirus-infected cells and
target cells is widely used to monitor virus-receptor interac-
tions. The process consists of several steps, including correct
binding to the cellular receptors of viral proteins, membrane
fusion, and nuclei migration in the syncytial cytoplasm. Ac-
cordingly, many cellular components, including adhesion mol-
ecules, contribute to syncytium formation induced by HTLV-1;
perturbation of any of these steps is likely to disturb syncytium
formation. In the present study, we showed that b-actin itself
inhibited syncytium formation induced by HTLV-1, but this
inhibition did not occur at the cell surface. We cannot readily
explain the role of b-actin in syncytium formation. It is possible
that the inhibitory effect of b-actin or syncytium formation is
due to the apparent binding of b-actin to the gp46 expressed
on the surfaces of HTLV-1-bearing cells. Alternatively, the
b-actin in target cells may act as an important cytoplasmic
component for syncytium formation involvement in the migra-
tion or positioning of gp46. This is consistent with the involve-
ment of actin-containing microfilaments in the migration and
positioning of nuclei in syncytia induced by infection with para-
influenza virus (44). Further studies are needed for conclusive
demonstrations of such cellular cofactors.

The nature of the band C component is unclear. Band C is
likely to be a nonprotein component, because full activity for
syncytium formation was seen after extensive trypsin digestion.
Our experimental results showed that the band C component
which allowed binding with gp46 had a molecular mass of
approximately 34 kDa by SDS-PAGE. Recently, Gavalchin et
al. (12) identified a monoclonal antibody which blocked
HTLV-1 binding, syncytium formation, and HTLV-1 infection.
This antibody reacted with antigens of approximately 30 to 31
kDa, which were found only in a hybrid cell line containing
human chrosome 17q (13). We cannot readily explain the re-
lationship between the band C component presented here and
the antigens obtained with hybrid cell lines, because it is not
clear whether the antigens are proteins. To further understand
the molecular nature of the band C component, additional
studies are under way to determine its fine structure.

HTLV-1 infection directly causes ATLL. However, infection
with this virus indirectly contributes to many other disorders,
including HTLV-1-associated myelopathy/tropical spastic para-
paresis, polymyositis, and uveitis. Although the role of HTLV-
1-infected cells in these disorders is unknown, it is likely that an
autoimmune mechanism mediated by HTLV-1 infection has
an important role (45). HSP70 family proteins have important
intracellular functions, including protein trafficking, oligomer
assembly, binding to damaged or aberrant proteins, and pre-
vention of toxic aggregate formation (16). Furthermore, recent
experimental results suggest the following possibilities for HSP
and HSC protein functions in the development of autoimmune
disease: (i) the HSP or HSC protein itself could act as a ligand
to T-cell receptor gd-type cells (10); (ii) the HSP or HSC
protein itself could function as a presenting molecule com-

FIG. 6. Effects of monoclonal antibodies to HSC70 and b-actin. (a) Effect on
syncytium formation. Serial dilutions of test antibodies were placed on 96-well
microtiter plates before the addition of infected cells and target cells. For control
experiments, we used monoclonal antibody BE11 (IgG fraction or ascites fluid).
In control experiments, the rate of formation was 857 syncytia per 105 indicator
cells. Data are estimates in comparison with the syncytium count in a coculture
without antibody and averages of triplicate determinations. Standard errors are
also shown. F, anti-HSC70; E, BE11 IgG fraction; ■, anti-b-actin; h, BE11
ascites fluid. (b) Flow cytometric analysis. Flow cytometric analysis was per-
formed in the presence of monoclonal antibody at a concentration of 1 mg per
105 cells. Rat monoclonal antibody LAT 27, which recognizes amino acids 192 to
196 of gp46 (41), was used as a control antibody.
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plexed with an endogenously derived cellular peptide (43).
This putative HSP or HSC protein function would be analo-
gous to that of major histocompatibility complex class I mol-
ecules, and the expression of the HSP or HSC protein would
be on the cell surface. Although the roles of the HSC protein
itself or HSC protein-peptide complexes in a cellular immune
response are unclear, it is highly likely that the direct interac-
tion between HTLV-1 and putative cellular receptor HSC70
elicits numerous cellular responses. Thus, the characterization
of HSC70 expressed on the cell surface will profoundly in-
crease our understanding of the pathogenesis of HTLV-1-
mediated diseases and provide certain insights into the host
range and cellular tropism of HTLV-1 in vivo and in vitro.
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