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ABSTRACT

A M, 110,000 glycoprotein, designated gpllO, isolated from the con-
canavalin A-Sepharose-binding protein fraction of the chemically induced

BALB/c Meth A sarcoma by Mono Q fast protein liquid chromatography,
has been shown to: (a) increase the resistance of these mice to growth of
the Meth A sarcoma, but not the antigenically unrelated BALB/c (1-4

sarcoma, and (b) induce an antitumor cellular immune response in mice,
which was detectable in cell-mediated cytotoxic assays. The immunoge-
nicity of the concanavalin A-Sepharose-binding protein fraction of Meth A

cytosol had been attributed to gp96, the major component of this fraction.
The evidence presented here, however, demonstrates that Meth A gp96,
when sufficiently purified, is nonimmunogenic. The results of the present
analysis of gpllO strongly support the concept that up IIII represents a
family of proteins expressed on a variety of chemically induced tumors, in
which variations in molecular fine structure account for the antigenic
diversity associated with these tumors.

INTRODUCTION

Studies of the immunogenicity of chemically induced sarcomas of
inbred mice established the concept of tumor-specific antigens and
revealed their potential role in cancer immunotherapy (1-5). Because

of their functional activity in tumor rejection assays, these antigenic
determinants are generally referred to as TSTA1 or TRA. The TSTAs

of chemically induced sarcomas are characterized by their highly
restricted immunogenicity in in vivo tumor rejection assays; cross-

immunity among syngeneic tumors rarely occurs (6. 7). Molecular
characterization of these determinants has been difficult, mainly due
to the lack of appropriate probes for detecting these antigens in in vitro
immunological assay systems, which has mandated an almost com
plete reliance on in vivo tumor rejection assays for their detection.

Three TRA have been isolated from Meth A and other tumors in
recent years and shown to have restricted tumor rejection-inducing

activities: M, 82,000 (p82); Mr 84,000/86,000 (HSP84/86); and M,
96,000 (gp96) (8-12). The HSP84/86 and gp96 TRA are stress-in

duced proteins; the HSP84/86 antigens are the murine equivalents of
the Mr 90,000 heat shock proteins (11, 13-15), while gp96 is identical
to the glucose-regulated protein, GRp94 (16-19). No molecular ge
netic evidence can presently explain the observed restricted immuno-
genicities of the Meth A TRA. Heat shock-related proteins, however,

have been shown to bind peptides, a property attributed to their role
as chaperone molecules in protein assembly and possibly antigen
processing and presentation (20, 21). The apparent immunogenicity of
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the stress-related proteins, therefore, might be the result of antigenic

peptide fragments bound to them (22, 23).
An analysis of the tumor rejection-inducing activity of Meth A

cytosol is reported here. It associates this activity with a M, 110,000
glycoprotein, gpl 10, and not gp96. Meth A gpl 10 appears to be
antigenically distinct from all previously identified Meth A TRA, and
the Â¡mmunogenicity of Meth A gpl 10 was analyzed in in vivo and in
vitro assay systems.

MATERIALS AND METHODS

Animals. The BALB/c and BALB/c x C57BL/6 F, (hereafter called
CB6F| ) mice used in this study were obtained from The Jackson Laboratory
(Bar Harbor, ME) and the Small Animal Facility, NCI (Frederick, MD). F344
rats were obtained from Taconic Farms Inc. (Germantown. NY). All animals
were maintained in a specific-pathogen-free facility.

Tumors. The chemically induced BALB/c sarcomas used in these studies
were Meth A and CI-4 (8, 24).

Purification of gpllO. Tumor cells (1-2 x 10'") at a density of 5 x IO7

cells/ml in PBS (GIBCO, Grand Island, NY) were sonicated, and sonicated cell
suspension was cemrifuged for 10 min at 1000 x g to remove intact cells and
nuclei. The supernatant was removed and centrifuged for 90 min at 100,000 X
g at 4Â°C.The resulting supernatant contained approximately 20 g of protein/1

X 10'Â°cells. The protein content was determined using the Bio-Rad Protein

Reagent (Bio-Rad. Richmond, CA). The pellet or crude membrane fraction was
stored at -70Â°C for future use. The cytosol was absorbed onto Con

A-Sepharose (5 ml gel/10 g protein) in the cold. The column was washed with
PBS, and eluted with a solution of 6% a-methylmannoside (Calbiochem. San

Diego, CA) in PBS at room temperature. The eluted fractions were pooled and
dialyzed against 20 rmi phosphate buffer. pH 7.4. The dialyzed material (20
mg) was then absorbed onto 5 ml Q Sepharose FF (Pharmacia, Piscataway, NJ)
and eluted with a 3-step NaCl gradient in 20 m\i phosphate, pH 7.4. The three

eluted fractions obtained were PI (0 to 0.2 MNaCl), P2 (0.2 to 0.4 MNaCl. and
P3 (0.4 to 0.6 MNaCl). The P2 fraction (6 mg) was subjected to Mono Q FPLC,
which generated four distinct peaks. P2A to P2D. The P2D fraction (2 mg) was
then rechromatographed on Mono Q using an expanded NaCl gradient, which
yielded three fractions, designated P2DI (0.04 mg), P2D2 (0.06 mg), and
P2D3 ( 1.6 mg). The P2D3 fraction was further separated into the P2D3A (0.05
mg) and P2D3B (>1 mg) fractions by Mono Q FPLC. The Con A-Sepharose-
bound protein fraction isolated from CI-4 cytosol was fractionated on Mono Q
FPLC as described above. Meth A gpl 10 was also isolated from the detergent-

solubilized crude membrane fraction of Meth A. The crude membranes were
suspended at 4Â°Cin a solution of 50 mMTris, pH 7.4, containing 150 ITIMNaCl,

1 imi EDTA, and 0.1 <7rNonidet P-40 and centrifuged at 1,000 x g for 10 min
at 4Â°C:the supernatant was removed and dialyzed overnight against PBS in the

cold. The dialyzed material was then centrifuged at 100,000 x g for l h at
10Â°C,and the supernatant was fractionated by successive lectin affinity chro

matography and Mono Q FPLC. Four distinct protein peaks were eluted,
designated Ml to M4. Meth A gpl 10 was detected primarily in the M3 (0.40
MNaCl) and M4 (0.45 MNaCl) fractions. The M4 fraction also contained gp96
(data not shown).

SDS-PAGE and Immunoblot Analysis. Chromatography fractions (2- to
4-ug samples) were analyzed by SDS-PAGE. Samples were concentrated by

cold acetone precipitation (4:1 ) in the presence of 20 ^g carrier tRNA (Sigma
Chemical Co., St. Louis, MO). The gels were fixed and stained using rapid
Coomassie stain (Diversified Biochem, Newton Centre, MA) followed by
silver stain (Bio-Rad). Immunoblotting was done as described previously (12).
Alkaline phosphatase-conjugated goat anti-rat or anti-rabbit antibody (Organon
Teknika-Cappel. Durham, NC) were used. The prestained molecular weight

markers used for these studies were obtained from BRL (Gaithersburg, MD).
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Antibodies. The following rabbit antisera were generously supplied by the
following individuals: anti-gp96 by Dr. P. K. Srivastava. Mt. Sinai School of
Medicine, New York, NY; anti-p82 MAPI and MAP2 peptides by Dr. G. C.
DuBois, NCI, Frederick. MD. The anti-gp96 NH2-terminal peptide. anti-p82.
and anti-HSP84/86 sera were prepared in the Laboratory of Cell Biology, NCI.
Goat antisera to MuLV-encoded proteins, gp70, gp30. and p 15, were obtained
from Dr. Roger Wilsnak (24). The anti-Meth A P2D2 serum was prepared in

F344 rats. Each animal was immunized with 100 ug of Meth A P2D2 in 1 ml
of complete Freund's adjuvant injected s.c. at several sites. One month later,
each animal received 100 ug of immunogen in I ml of incomplete Freund's

adjuvant.
Tumor Rejection Assay. The tumor rejection-inducing activity of cytosol

fractions was determined in an in vivo tumor rejection assay as described
previously (8. 9). Groups of three to six mice each received either 5 to 20 ug
protein or PBS. The mice were given i.p. or s.c. injections twice at a weekly
interval. Seven days after the last immunization, mice were challenged s.c.
with 5 x IO4 or 1 x IO5 viable tumor cells. Mean tumor diameters were

calculated from the two diameters of the tumor as measured by calipers.
Statistical analyses were based on Student's t test. Significant inhibition of

tumor growth indicates P < 0.01, unless noted otherwise.
Mixed Lymphocyte Tumor Culture (25). Nylon wool-nonadherent peri

toneal exÃºdate cells obtained from control and immunized mice and cultured
in 24-well plates at a density of 1.6 X IO6 cells/well/2 ml RPMI 1640 sup

plemented with 5 units/ml recombinant human interleukin 2 (Cetus), 0.1 rriM
sodium pyruvate, 3 ITIML-glutamine, 5 X 10~5 M 2-mercaptoethanol, 100

units/ml penicillin, 100 ug/ml streptomycin, and 10% fetal bovine serum
(complete medium) were combined in the presence of 8 x IO4 irradiated

(10,000 rads) tumor cells as stimulator (effectonstimulator cell ratio, 20:1).
CMC Assay. Cytotoxicity was measured either in a 4-h or 5lCr release

assay according to methods described previously by Chambers et al. (26).

RESULTS

Purification of Meth A gpllO. Meth A gpllO was purified from
the Con A-Sepharose-bound fraction of Meth A cytosol by ion ex

change chromatography. The initial step was chromatography of this
material on Q Sepharose FF into three fractions. Tumor rejection-

inducing activity was recovered primarily in the P2 fraction. Subse
quent Mono Q FPLC of P2 yielded four fractions, designated P2A to
P2D (Fig. \A). The tumor rejection-inducing activity was usually

found to be associated with the P2D fraction. The P2C fraction,
however, did show significant activity in some experiments as well.

Refractionation of peak P2D on a Mono Q column using a shallower
salt gradient yielded 3 protein peaks, designated P2D1 to P2D3 (Fig.
IÃŸ).The P2D3 peak was the major one and contained approximately
90% of the recovered eluted protein. In most experiments, all three
fractions had tumor rejection-inducing activity. In general, however,

the activity was more evident in the P2D1 and/or P2D2 fractions than
in the P2D3 fraction. The P2D3 fraction could be further fractionated
into two peaks, P2D3A and P2D3B (Fig. 1C). The P2D3A peak
consistently demonstrated significant tumor rejection-inducing activ

ity, while the P2D3B fraction demonstrated little, if any, such activity.
The results of two representative tumor rejection assays are detailed in
Table 1. SDS-PAGE (10%, 9 cm) analysis of P2D1 to P2D3 fractions

indicated that the P2D1 and P2D2 fractions consisted mainly of a
single species, designated gpl 10, which migrated slightly more slowly
than the prestained phosphorylase marker (Fig. 2). Additional proteins
were detected in varying amounts in these and other preparations of
P2D1 and P2D2, but only the gpl 10 protein was common to fractions
having tumor rejection-inducing activity. The P2D3 fraction contained

gpl 10, as well as a faster migrating species, gp96. These proteins were
separated when the P2D3 fraction was further chromatographed. The
P2D3A was found to contain primarily gpl 10, while the P2D3B
fraction consisted essentially of a single protein, gp96 (data not
shown). On the basis of the SDS-PAGE analyses and protein concen

trations of the Mono Q FPLC fractions derived from the P2D fraction,
the yield of gpl 10 in these fractions relative to that of gp96 can be
approximated as being less than <5% (see "Materials and Methods").

SDS-PAGE (7.5%, 16-cm gel) analysis of the P2D1 and P2D2 frac

tion indicated that gpl 10 consisted of a doublet. M, 110,000/115.000.
The A/r 110,000 moiety was the predominant species. The basis for the
heterogeneity in electrophoretic mobilities of the two bands is pres
ently not known. It might be due to differences in glycosylation or
protein sequence of the two species.

Association between gpllO and the Tumor Rejection-inducing

Activity of Crude Membrane and Microsomal Membrane Frac
tions of Meth A Sarcoma. The tumor rejection-inducing activity

present in the crude membrane fraction of Meth A sarcoma was also
studied. The Con A-Sepharose-binding protein fraction derived from
detergent-solubilized Meth A crude membranes was subjected to

Mono Q FPLC, as described above, and four fractions were obtained

IA1 IB) ICI

Fig. 1. Successive Mono Q FPLC of Meth A P2 fraction. A. P2 fraction: B. P2D fraction; C. P2D3 fraction.
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Table I Tumor rejection-inducing activities of Mono Q FPLC fractions of Meth A sarcoma: $ data from two representative experiments"

Cytosol
fractionControlP2AP2BP2CP2DP2D1P2D2P2D3P2D3AP2D3BAntigen

content* Experiment1gp96

gpl 10 MTD' Â±SEM''11.0

Â±2.27.1
Â±2.3ND+

5.4 Â±1.3'+

+ 5.7Â±1.3+
6.4 Â±1.3+
6.0 Â±1.5+

+ 6.6 Â±1.6+
6.0Â±0.9+

- 10.8 Â±1.5Incidence14/154/64/64/65/83/64/66/66/6Experiment

2MTD

Â±SEM9.4

Â±1.3ND7.0

Â±1.36.6
Â±1.28.1
Â±1.44.2
Â±1.41.2

Â±0.78.6
Â±0.44.3
Â±0.88.6
Â±1.2Incidence6/65/65/66/66/62/66/65/65/6

" In Experiments 1 and 2, groups of mice were immunized twice at a 7-day interval with 5 ug Meth A cytosol fractions. In Experiment I BALB/c mice were challenged with
5 x IO4 Meth A sarcoma while in Experiment 2. CB6F] mice were challenged bilaterally with 1 x IO5 Meth A sarcoma.

b The presence of gp96 and gpl 10 in cytosol fractions was based on immunoblot analyses.
' MTD. mean tumor diameter, mm: ND. not determined.
ctTumor measurements were taken 21 days after tumor challenge.
' Italicized values, P < 0.01.

(Ml to M4). Significant tumor rejection-inducing activity was de

tected in the M3 and M4 fractions, both of which contained gpl 10
(Table 2). Endoplasmin, the major glycoprotein of microsomal mem
branes of mammalian cells, is identical to gp96 (17-19). When the
Con A-Sepharose-binding protein fraction of microsomal membranes,
which is highly enriched for gp96 and has tumor rejection-inducing

activity, was subjected to Mono Q FPLC, this activity was determined
to be associated with fractions enriched for gpl 10, rather than gp96
(data not shown). This result indicates, furthermore, that the endo-

plasmic reticulum is enriched for gpl 10, as well as gp96.
Meth A gpllO Is Antigenically Distinct from Previously Identi

fied Meth A Antigens. Immunoblot analyses of gpllO+ Meth A

cytosol fractions with antisera-prepared against Meth A HSP 84/86,
gp96, or p82-related proteins indicated that none of these reagents
recognized gpl 10. The anti-gp96 antisera did detect gp96 in the P2D

and P2D3B fractions, but not in the P2D2 fraction (Fig. 3A ). A similar
analysis of these fractions with conventionally prepared anti-gpll()

antiserum indicated that this reagent detected gpl 10 in the P2D2
fraction but did not cross-react with gp96 present in the P2D and

P2D3B fractions (Fig. 35).
Analysis of the Antitumor CMC Response Induced by Cytosol

Fractions Enriched for Meth A gpl 10. Mono Q FPLC fractions of
Meth A were tested for their ability to induce antitumor cellular
immune responses in mice, which would be detectable in in vitro
CMC assays. Only those fractions which were gpllO+ and could

induce tumor rejection, such as P2D1 and P2D2, induced anti-Meth A

effector cells (Fig. 4). The P2D3B fraction did appear to induce CMC
reactivity against Meth A, which was detectable only at the highest
effectontarget cell ratio (100:1). This observation, however, was not
consistent. The phenotype of these effector cells was not determined
due to insufficient numbers of available cells. Although these cells
have not as yet been identified as CTL, this seems most likely since
Meth A sarcoma is resistant to cytolysis by nonspecific cytolytic
lymphocytes in a 4-h 51Cr release assay (7).

Restricted Tumor Rejection-inducing Activities of gpllO.
gpl 10-enriched fractions of the antigenically unrelated BALB/c sar
comas, Meth A and CI-4, were analyzed for their specificity in tumor

rejection assays, in order to determine if gpl 10 had the potential to
represent a family of antigenically polymorphic molecules. The CI-4

sarcoma was chosen because of its previous use in demonstrating the
Meth A-restricted immunogenicity of the Meth A p82 and HSP84/86
TSTAs (8). The CI-4 sarcoma is a MuLV producer sarcoma. MuLV-
related antigen(s) expressed by CI-4, therefore, might be functional in

transplantation rejection of this tumor.
The Con A-Sepharose-bound fraction of CI-4 cytosol, which had

tumor rejection-inducing activity, had no detectable gp96. This find

ing makes it highly unlikely that gp96 is functional in transplantation
rejection of this sarcoma. The gpl 10 was eluted in the fraction des
ignated PI. No MuLV-related antigens were detected by immunoblot
analysis of this fraction (data not shown). Mono Q FPLC of the CI-4

-gp110
-gp96

Fig. 2. SDS-PAGE analysis of Mono Q FPLC
fractions of Meth A.

-

Mr P2D1
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B

Fig. 3. Immunoblot analysis of Mono Q FPLC
fractions of Meth A with rabbit anti-gp96 NHi-ter-
minal peptide serum (A) or rat anti-Meth A P2D2
serum (B). The reactivity of the rabbit anti-gp96
NHi-terminal peptide antiserum against albumin
(aih) present in the cytosol fractions is due to the use
of bovine serum albumin-peptide conjugates in the

preparation of the this antipeptide serum.

gp96

alb

-gp110

P2D P2D2 P2D3B P2D P2D2 P2D3B

PI fraction yielded three protein peaks, PIA to PIC. Immunoblot
analysis of the three fractions indicated that the PI B fraction con
tained gpl 10 but no gp96 (Fig. 5). Groups of mice were immunized
with either Meth A P2D2 or CI-4 PI B fraction. The Meth A P2D2
fraction-immunized mice were found to be protected against a chal
lenge with Meth A sarcoma but not CI-4 sarcoma, while the CI-4 PI B
fraction-immunized mice were protected against a challenge of CI-4
sarcoma but not Meth A sarcoma (Table 3). Although the CI-4 gpl 10

was not purified to the same extent as the Meth A gpl 10, these results
do indicate the restrictive immunogenicity of Meth A gpHO and
associate gpl 10 with the tumor rejection activity of the CI-4 sarcoma.

DISCUSSION

The analysis of the tumor rejection-inducing activity isolated from
the Con A-Sepharose-bound fraction of cytosol of the chemically

induced BALB/c Meth A sarcoma associates this activity with a Mr
110,000 glycoprotein, gpl 10. Previous reports attributed this activity
to the heat shock-related protein, gp96, a major component of the Con
A-Sepharose binding fraction of this tumor. It is clear, however, that

when chromatography of this fraction was extended beyond that
which had been previously described for isolating Meth A gp96, tumor

Table 2 Tumor rejection-inducing activities of Mono Q FPLC fractions of
detergent-solubilized crude membrane fraction of Meth A sarcoma"

MembranefractionControlMlM2NUM4Antigen
content''gp96

gpl10-_++

+MTD'

Â±SEM''6.5

Â±I.I3.0
Â±1.05.1

Â±1.00''0Incidence6/63/64/60/60/6

" Groups of CB6Fj mice were immunized twice at a 7-day interval with 5 ug Meth A
membrane-derived fraction and challenged bilaterally with 1 x IO5 Meth A sarcoma.

''The presence of gp96 and gpl 10 in cytosol fractions was based on immunoblot

analyses.
' MTD. mean tumor diameter, mm.
''Tumor measurements were taken 21 days after tumor challenge.
''Italicized values, P < 0.01.

rejection-inducing activity and gpl 10 were separated from gp96. The
Meth A cytosol fractions characterized as gpl I0+ gp96~ consistently
induced tumor rejection, while gp96+ gpllO" fractions did not. One

must conclude, therefore, that most likely the reported immunogenic
ity of previous preparations of gp96 was due to their contamination
with functionally active levels of gpl 10.

Meth A rejection-inducing activity was also be detected in Mono Q
FPLC fractions derived from the Con A-Sepharose-binding proteins of
microsomal membranes as well as detergent-solubilized crude mem

branes. In both preparations the activity was found to be associated
with fractions enriched for gpl 10 rather than gp96. The immunoge
nicity of Meth A gpl 10 in tumor rejection assays was determined to
be restricted to the Meth A sarcoma, since immunization of mice with
the Mono Q FPLC Meth A P2D2 fraction increased their resistance to
growth of the Meth A sarcoma but not the antigenically unrelated CI-4
sarcoma. In the converse experiment, mice immunized with a gpl 10-
enriched fraction derived from the cytosol of CI-4 sarcoma demon
strated increased resistance to a challenge with the CI-4 sarcoma, but

not the Meth A sarcoma.
Meth A gpl 10 appears to be antigenically distinct from all previ

ously identified Meth A antigens. Immunoblot analyses indicated that
conventionally prepared anti-gpl 10 antibodies do not recognize gp96,

and antisera recognizing Meth A p82, HSP84/86. and gp96 do not
react against gp 110. The lack of recognition of gp 110 by the antiserum
prepared against intact gp96 emphasizes the fact that gpl 10 is not a
higher molecular weight species of gp96. Furthermore, the NH2-

terminal peptide amino acid sequence of Meth A gpl 10 indicates that
this molecule is a novel protein.4 This report also details our initial
efforts to evaluate the immunogenicity of gpl 10 in in w'rw-based

immunological assay systems. Highly enriched gpl 10 ' Meth A frac

tions, such as the P2D1 fraction, were shown to induce antitumor
CMC activity in mice. In addition, immunoblot analysis of highly
enriched gpl 10* fractions of Meth A with sera of Meth A-immune

mice, as well as tumor-bearing mice, detected anti-gpl 10 antibody

* Unpublished results.
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The focus of our present research effort is to isolate gpl 10 mole
cules from Meth A and antigenically unrelated sarcomas, which are
free of any noncovalently bound proteins or peptides. and define their
immunogenicity/antigenicity in in vivo- and in wfro-based immuno-
logical assay systems. A panel of antitumor specific T-cell lines have

been isolated and cloned from peritoneal exÃºdate cells obtained from
mice immunized against Meth A and CMS4 sarcomas, and Meth A
and CMS4 gpl 10 molecules were purified by micropreparative gel
electrophoresis. Preliminary results indicate that these proteins appear
to stimulate the proliferation of the cloned antitumor T-cell lines in a
tumor-restricted manner. Inasmuch as these T-cell lines were isolated

independently of gpl 10, their recognition of this antigen suggests that
this antigen is dominant in inducing a cellular immune response in
mice to the Meth A and CMS4 sarcomas and that, most likely, these
sarcomas express a single TRA, namely gpl 10.

The description of the sequence motifs of antigenic peptides rec
ognized by class I MHC-restricted CTL cells (27, 28) and its appli-

E/T cell ratios

Fig. 4. Anti-Meth A cytolytic reactivity of effector cells obtained from CB6F, mice
immunized with Meth A P2D1 or P2D3B fractions following a 5-day mixed lymphocyte-

tumor culture.

reactivity in these sera (data not shown), a finding consistent with
Meth A gpl 10 being inherently immunogenic. The results of this
analysis of Meth A gpl 10 strongly associate this molecule with the
restricted immunogenicity of chemically induced sarcomas in in vivo
tumor rejection assays, thereby making gpl 10 the latest candidate in
the quest to define the putative TSTAs of these tumors. Obviously,
much more must be done to confirm gpl 10 as a bona fide TSTA. The
subcellular localization of gpl 10 to the endoplasmic reticulum re
quires that the inherent immunogenicity of gpl 10 must be demon
strated. Nonetheless, even the present level of gpl 10 characterization
invalidates claims that the Meth A TRA is gp96.

Table 3 Tumor rejection-inducing activities of Mono Q f-'PLC fraction* of c\tt>sols of

Meth A anil Cl-4 sarcomas"

Tumor challenge

Meth A CI-4

MTD" Â±SEM1 Incidence MTD Â±SEM Incidence

Experiment 1: Meth A cylosol
ControlP2D2 gp96-gpll(TÃy

Experiment 2 CI-4 cytosol
ControlPI B gp96~gpllO+

10.7 Â±1.70'' 10/12 8.3 Â±1.6 10/12
0/6 10.7 Â±1.4 5/5

11.7 Â±1.3 10/10 6.8 Â±2.5 5/10
14.0 Â±1.0 5/5 U 0/5

" Groups of BALB/c mice were immunized twice with 5 ug protein and challenged
with 5 x IO4 Meth A or CI-4 cells.

'' MTD. mean tumor diameter, mm.
' Tumor measurements were taken 21 days after tumor challenge.
''The presence of gp96 and gpl 10 in cytosol fractions was based on immunoblot

analyses (see Fig. 7).
r Italicized values, P < 0.01.

B

Mr
200-

97-

68-

43-

29-
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200-

97-

68-

43-

CI-4
P1B

Meth A
P2D2

CI-4
P1B

Meth A
P2D3B

Meth A CI-4
P2D2 P1B

Fig. 5. SDS-PAGE and immunoblot analysis of CI-4 PI B fraction. A. 10% SDS-PAGE; fi. immunoblot analysis of designated fractions with rat anti-Meth A P2D2 serum: C.
immunoblot analysis of designated fractions with rabbit anti-gp96 NH2-terminal peptide serum.
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cation in identifying a CTL-defined determinant (29) have recently

been reported. The ability of peptides associated with class I MHC
molecules on the surface of sarcomas to render a target cell sensitive
to cytolysis by an antitumor CTL or stimulate the proliferation of
antitumor CTL in an antigen presenting system represents a novel
approach for identifying tumor-specific determinants. Research is in
progress to utilize this methodology to identify the antitumor T-cell-

defined antigenic peptides associated with class I MHC molecules on
the surface of chemically induced sarcomas and relate them to gpl 10.
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