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induced tumors of rodents are known to shame common
tumor-associated antigens (22). â€œBlockingâ€•factors (either
circulating tumor antigen on immune complexes) in sena of
melanoma patients (10, 11, 24â€”27,31) might be detected by
a serological reagent with specificity for common mela
noma-associated antigens. If specific antisera to common
melanoma-associated antigens became available, the isola
tion and purification of melanoma-associated antigens (4,
7,14,28,41)mightbe facilitatedby absorptionontoanti
body-coated affinity columns. Purified melanoma antigens
and specific antisera might be used as reagents for the
identification and quantitation of serum-blocking factors by
madioimmunoassay.Such testingmight be usefulin the
diagnosis of patients with tumors of unknown primary
and/or might aid in the follow-up of patients known to have
melanoma.

Therefore, we attempted to produce, in animals, antisera
to malignant melanoma, the specificity of which could be
determined by a simple, rapid, and sensitive serological
microcytotoxicity test (18, 20). We elected to raise antisera
in animals for the following reasons: (a) carcino-embryonic
antigen had been detected using xenogeneic antisera (21);
(b) uniformly high titers of cytotoxic antibodies can be
expected in xenogeneic antisera; (C) theme is no need to
depend on selected human donors, and attempts by Metz
gar (33) and ourselves to demonstrate melanoma-specific
antibodies in allogeneic semafrom patients with malignant
melanoma have been disappointing.

MATERIALS AND METHODS

Tumor Cell and Fibroblast Cultures. Seven melanoma
cell lines and 2 adenocamcinoma cell lines were established
in tissue culture by primary explant from surgical speci
mens obtained from 7 patients with malignant melanoma, a
patient with gastric carcinoma, and a patient with camci
noma of the colon. A 2nd carcinoma of the colon cell line,
HT-29M, was kindly provided by Dr. E. Bloom, Department
of Microbiology and Immunology, UCLA, Los Angeles,
Calif. The ovarian carcinoma cell line, 2008, was obtained,
in 1972, from the USC-LA County Medical Center, Los Ange

les, Calif. BT-20 breast carcinoma cells were provided by
Contract E-73-2001-No. 1 within the Special Virus-Cancer
Program, NIH, USPHS, through the courtesy of Dr. W. Nel
son-Rees.

The tumor cell lines were designated as follows and stud
iedinthepassagesindicatedinbrackets:(a)melanomas,

SUMMARY

Complement-dependent cytotoxic antibodies to common
cell surface antigens of cultured melanoma cells were pro
duced in guinea pigs. At appropriate dilution, melanoma
antisera were cytotoxic only to melanoma target cells. Fol
lowing absorption with pooled lymphoid cells, additional
absorption with melanoma cells but not absorption with
fibroblasts on carcinoma cells was found to remove all cyto
toxic activity from melanoma antisera. Absorption with hu
man fetal skin cells but not with autologous fetal visceral
cells was found to remove cytotoxicity from melanoma anti
sera. Tissue type-specific antigens may be shared by human
malignant melanomas and fetal skin of black racial origin
(at 16 to 18 weeks of gestation). The methods may be useful.
in the production of xenogeneic antisera with â€œoperational
monospecificityâ€•for common melanoma-specific antigens.
Sera from 47 patients with malignant melanoma failed to
evidence specific cytotoxicity for melanoma target cells.

INTRODUCTION

In malignant melanomas, as well as in many other human
cancers, the existence of common tumor-associated anti
gens, shared by tumors of similar histological type, has
been demonstrated by tests for cell-mediated immunity (1,
4,7,8,11,13,14,16,26â€”28,32,37â€”39),by immunofluomes
cence (16, 30, 35, 36, 38, 42, 46), and by complement
fixation (23, 34). The nature of these common tumom-associ
ated antigens has yet to be elucidated (12), although (e.g.,
in human colon carcinomas) common tumor-specific anti
gens of the embryonal type have been demonstrated (21)
and their complex glycoprotein structure well characterized
(43).

Further serological studies in malignant melanoma may
provide a clue as to the genetic origin of the information
coding for the presence of common melanoma-associated
cell surface antigens, since human melanoma cell lines
have been shown to contain particles with some properties
in common with RNA tumor viruses (40) and since viral
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Melanoma-specific Antisera

ED-MEL [10â€”30],@ROB-MEL [7-251, AL-MEL [20â€”30],CA
MER-MEL [5-10], VEG-MEL [7-15], ROBINS-MEL [15-20],
DAIR-MEL [25â€”30];(b) gastric adenocarcinoma, RI-CA [40â€”
70]; (c) ovarian carcinoma, CA-2008[16â€”25];(d) adenocanci
nomas of the colon, HT-29M [110â€”130],WIL-CA [20â€”30];(e)
breast carcinoma, BT-20 [43â€”50].

Fibroblasts were grown in tissue culture following pri
mary explant from biopsies of normal skin and muscle
obtained from melanoma patients ROB, VEG, and lung
cancer patient PEARS. Fibmoblast cultures were studied in
Passages 5 to 10. All cultures were maintained in Roswell
Park Memorial Institute Medium 1640, supplemented with
209kfetal calf serum, 0.159k glutamine, 0.25 mg amphoteni
cm B perml,100lUpenicillinperml,and 100 @gstreptomy
cm per ml (all from Flow Laboratories, Los Angeles, Calif.).
All cell cultures were found to be free of contamination with
bacteria and mycoplasma.

Human Sera. Semafrom 47 malignant melanoma patients
at various stages of disease, sena from 7 patients with can
cemsother than melanoma, semafrom 5 melanoma patients
who had been treated for 8 to 12 months by alternate weekly
immunotherapy with BCG and a melanoma cell vaccine
(derived from a single melanoma of patient ED), and sema
from patient ED (with progressively growing metastatic
melanoma) were obtained from the Division of Oncology,
Department of Surgery, UCLA School of Medicine.

Xenogeneic Antisera. Antisera were prepared in a sepa
mategroup of 3 to 5 adultfemaleHartleyguineapigsby
immunization with tumor cells from confluent tissue culture
monolayers. Single cell suspensions of tumor cells were
prepared by 5- to 10-mm exposure to 0.25% trypsin followed
by 3 washings in Roswell Park Memorial Institute Medium
1640. Tumor cells (10@)suspended in 1 ml of Roswell Park
Memorial Institute Medium 1640 were mixed with an equal
volume of complete Freund's adjuvant and injected into
each of the4 footpads.Controlguineapigswere immu
nized with complete Freund's adjuvant serum only. Sena
were collected from each group of guinea pigs 2 weeks after
immunization, heat inactivated for 30 mm at 56Â°,and frozen
in aliquots at â€”76Â°.In early experiments, antisera were
pooled within each experimental group. In later expeni
ments, selected antisera from individual guinea pigs were
used. Antisera were designated according to the tumor cell
type used for immunization, e.g., ED-MEL, ROB-MEL, RI
CA, and CA-2008 serum.

Absorption of Xenogeneic Antisera. In the initial seriesof
experiments, 0.3 ml of pooled guinea pig serum (diluted
1:20 in Roswell Park Memorial Institute Medium 1640) was
incubated with counted numbers of packed viable cells in a
gynatory shaking water bath at 37Â°for 60 mm. Packed cells
were obtained from tissue cultures of the various tumors
and fibroblasts as described above. In addition, lymphoid
cells from 12 healthy human donors were isolated on Ficoll
Isopaque gradients (6), pooled, and used for absorption.

4 The abbreviations used are: MEL, melanoma; ED-MEL, ROB-MEL, AL

MEL. CAMER-MEL, VEG-MEL, ROBINS-MEL, DAIR-MEL, cell culturesfrom 7
malignant melanomas; RI-CA, CA-2008, HT-29M, WIL-CA, BT-20, cell cul
tures from carcinomas of the stomach , ovary, colon â€¢and breast; BCG,
Bacillus Calmette-GuÃ©rin;HL-A, histocompatibility antigen.

A black male fetus was obtained at 16 to 18 weeks of
gestation immediately after 0.9% NaCI solution-induced
abortion. Under sterile conditions the fetus was freed from
adherent placental tissue. No gross abnormalities could be
detected. Skin and adherent muscles were dissected from
the skeleton, cut in fine pieces, pressed gently through 40
and then 80 mesh stainless steel sieves, and washed 5 times
in Hanks' balanced salt solution. The resulting single cell
suspension was designated as â€œfetalskin.â€•Separately, a
single cell suspension was prepared from a pool of all fetal
internal organs by the same procedure, and designated as
â€œfetalviscera.â€•Fresh fetal cells were used for absorption.

In a 2nd series of experiments, 0.5 ml of a melanoma
antiserum (ROB-MEL serum) and 0.5 ml of an ovarian canci
noma antiserum (CA-2008 serum) were absorbed separately
with 0.5 ml of packed human lymphoid cells derived from
the pool of human donors described above. Following this
absorption, 0.3 ml of ROB-MEL serum and 0.3 ml of CA
2008 serum (each diluted 1:25) were additionally absorbed
with counted numbers of packed cells derived from cultures
of tumors on fibmoblasts.

Microcytotoxicity Test for Cytotoxic Antitumor Antibody.
The method used was a modification of the procedure onigi
nally reported by Cohen et a!. (9) and has been described in
detail previously (18, 20). Briefly, 3 to 5 x 10' viable tumor
cells or fibroblasts prelabeled with [â€˜25l]iododeoxyumidine
were placed in each well of a Falcon Microtest II plate
(Falcon Plastics, Oxnard, Calif.) and incubated overnight to
allow the cells to adhere to the well bottoms. The next
morning, medium was aspirated from the wells and 40 @Iof
serum were added to each well followed by incubation for 1
hr at 37Â°.The serum was gently removed by aspiration, and
40 @Iof pooled lyophilized rabbit complement (diluted 1:13)
(Hyland Laboratories, Costa Mesa, Calif.) were added to
each well. Complement alone was not cytotoxic at this
dilution (17). After 1 hr of incubation with complement, the
plates were washed twice, aspirated dry, and sprayed with a
plasticfilm.Each serum dilutionwas testedin4 or6 repli
cate wells. The individual wells of each plate were separated
with a band saw, and residual radioactivity in each well (a
measure of the number of surviving cells) was measured
with a y counter. Means and S.D.'s for each set of replicate
wells were calculated. Results are expressed in terms of
percentage of cytotoxicity calculated according to the for
mula:

% cytotoxicity

= cpm control serumâ€” cpm test serum@

cpm control serum

Controls in all experiments included diluted rabbit comple
ment. In calculating the percentage of cytotoxicity, we
chose to compare the cpm recorded following incubation
with test sera to the cpm obtained following incubation with
diluted rabbit complement alone in order to permit the
determination of cytotoxic activity in control (i.e. , normal)
sena. Experimental groups were compared for significance
using Student's t-test for unpaired data.
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noma antiserum (RI-CA) was found again to be cytotoxic
only to RI-CA target cells (19).

Then we studied whether absorption with melanoma cells
would remove more cytotoxic activity from melanoma anti
sera than would absorption with pooled lymphocytes or
gastric carcinoma cells. These results are summarized in
Chart 2. Prior to absorption, both melanoma antisera (ED
MEL, ROB-MEL) were cytotoxic to target cells from 3 mela
nomas. Whereas gastric carcinoma cells or pooled lympho
cytes failed to remove significant cytotoxicity, comparable
numbers of cells from 5 different melanoma cultures uni
formly reduced the cytotoxicity of both melanoma antisera
significantly. The melanoma cells used in these absorption
experiments could have removed cytotoxicity simply by ex
pressing stronger species and/or HL-A antigens than the
other tissue cells. Therefore, we studied whether more cyto
toxicity was removed from both melanoma antisera by mela
noma cells than by autologous skin fibroblasts. The results
of this experiment are illustrated in Chart 3. Whereas ab
sorption with gastric carcinoma cells or pooled Iympho
cytes failed to remove more than 20% cytotoxicity, in most
cytotoxicity tests (5 of 6), absorptions with autologous mela
noma cells were found to remove significantly more cytotox
icity from both melanoma antisera than did identical num
bers of autologous fibroblasts. In 1 experiment, fibroblasts
and autologous melanoma cells removed similar quantities
ofcytotoxicity.Inthisinstance,theantiserummighthave
been too dilute to demonstrate different absorption be
tween melanoma cells and autologous fibroblasts. Most
important, significantly more cytotoxicity was removed
from ROB-MEL antiserum by absorption with ROB-MEL
melanoma cells than by ROB fibmoblasts in tests on ROB
MEL melanoma target cells.

Since melanoma cells might share antigens with human
fetal tissue, both melanoma antisera were absorbed with
increasing numbers of cells derived from either skin and
muscle or internal organs of a fetus of black racial origin.
The results obtained are illustrated in Chart 4. Absorption
with fetal skin cells as well as melanoma cells was found to
remove all cytotoxicity, whereas absorption with fetal vis
ceral cells or pooled lymphocytes removed significantly
less cytotoxicity from both melanoma antisera.

We attempted to obtain similar results by absorbing anti
sena first with pooled lymphoid cells to remove antispecies
and/ or anti-HL-A reactivity, followed by additional absorp
tion with cells from cultures of fibroblasts, carcinomas, or
melanomas. The results of this 2nd series of experiments
areillustratedinCharts5 to9.

Xenogeneic antisera were collected from individual
guinea pigs following immunization with cells from each of
3 melanomas or carcinomas. These sera were selected for
high cytotoxicity to ED-MEL melanoma target cells. The
datadepictedinChart5 illustratethat,atdilutionsof1:8
and 1:32, all antisera, except the RI-CA antiserum, were
found to be cytotoxic to ED-MEL target cells. Cytotoxicity
was complement dependent, since heat-inactivated rabbit
complement abrogated cytotoxicity completely. One mela
noma antiserum (ROB-MEL) and 1 ovarian carcinoma anti
serum (CA-2008) were each absorbed with packed pooled
lymphoid cells at a cell to serum ratio of 1:1. Prior to and
following this absorption, both antisera were tested on tar
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RESULTS

Human Sera. Initially, semafrom 47 melanoma patients at
various stages of the disease were screened for cytotoxicity
to target cells from 3 different melanoma cultures. All sera
were allogeneic with respect to the target cells. Most sema
from patients with melanoma, as well as semafrom 7 pa
tients with various cancers other than melanoma, showed
less than 20% cytotoxicity for all 3 melanomas. The sera
from only 4 melanoma patients were significantly cytotoxic
for all 3 melanoma cell lines. These senawere tested by the
microlymphocytotoxicity test on a panel of lymphocytes
obtained from 33 healthy Caucasian donors and were found
to contain a broad spectrum of anti-HL-A neactivities (E.
Zellem and Dr. A. L. Waiford, Department of Pathology,
UCLA, personal communication).

Sera from 5 melanoma patients (including Stages I, II , and
III) were screened for cytotoxic activity on target cells from 3
melanomas and 3 carcinomas prior to and during the
course of immunotherapy with BCG and allogeneic mela
noma cell vaccine (provided by Dr. Wendell Winters, Divi
sion of Oncology, Department of Surgery, UCLA). In 3 of the
5 sera, cytotoxicity to ED-MEL target cells increased signifi
cantly during treatment with ED-MEL cell vaccine. However,
autologous sera from patient ED, who was not vaccinated
with his own melanoma cells, evidenced no change in cyto
toxicity to target cells from his own tumor. Sera from the 2
vaccinated patients who showed the most impressive in
crease in cytotoxicity to ED-MEL target cells evidenced no
change in cytotoxicity to target cells from 2 other mela
nomas. Therefore, the increase in cytotoxicity during im
munotherapy With BCG and melanoma cell vaccine was
found to be confined to target cells derived from the immu
nizing melanoma cell line. Since these results suggested
that specific cytotoxic activity to common melanoma-associ
ated antigens was not detected in sera of melanoma pa
tients even during immunization with allogeneic melanoma
cell vaccine, these data are not presented in detail. We then
proceeded to study xenogeneic antisera.

Xenogeneic Antisera The characterization of the xenoge
neic antisera was approached in 2 ways. Melanoma antisera
were diluted until they appeared to lyse melanoma target
cells selectively. At these and higher dilutions, the sera were
tested prior to and following absorption with cells from
various tissues. In the second approach, antisera were ab
sorbed with packed pooled human lymphoid cells to re
move antispecies and anti-HL-A reactivity. Then, these sera
were tested prior to and following additional absorption
with cells from various tissues.

Initially, the cytotoxicity of antisera to 2 melanomas (ED
MEL, ROB-MEL) and a gastric carcinoma (RI-CA) was tested
on target cells from 3 melanomas and 3 carcinomas. The
results obtained are illustrated in Chart I . Both melanoma
antisera were cytotoxic to all 3 melanomas over a wide
range of serum dilutions, whereas complete Freund's adju
vant serum and gastric carcinoma antiserum were com
pletely noncytotoxic. At dilutions of 1:8 to 1:64, both mela
noma antisera were also cytotoxic to the carcinoma target
cells. However, at 1:128 and higher dilutions, both mela
noma antisera showed less than 20% cytotoxicity to all 3
carcinoma target cells (Chart 1, arrows). The gastric carci
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Chart 1. Percentage of cytotoxicity obtained with 2
xenogeneic melanoma antisera (ED-MEL and ROB
MEL), a gastric carcinoma antiserum (RI-CA), and an
antiserum collected after immunization with complete
Freund's adjuvant (CFAS). Target cells are derived from
3 melanomas (top) or 3 carcinomas (bottom).
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Chart 2. Percentage of cytotoxicity obtained with 2 xenogeneic melanoma antisera, ED-MEL (right), and ROB-MEL (left), prior to and following absorption
with cells from: (1) gastric carcinoma; (2) a pool of lymphocytes; (3 to 7) 5 different melanomas. Each serum was tested on melanoma target cell ED-MEL
ROB-MEL and AL-MEL NT., not tested.
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get cells derived from cultures of 2 melanomas (ED-MEL,
ROB-MEL) on fibnoblasts (VEG). At dilution of 1:100 or
1:200, the absorption with packed lymphocytes was found
to remove 40 to 60% of the cytotoxicity for all 3 target cells.
The ovarian carcinoma antiserum became completely non

p<O.005 cytotoxic to all 3 target cells, whereas the melanoma antise

mumwas still significantly cytotoxic to ED-MEL melanoma
cells (Chart 6). When the ROB-MEL melanoma antiserum
was additionally absorbed with ROB-MEL cells, the cytotox
icity to ED-MEL target cells was removed completely. By
contrast, absorption with 3 types of carcinoma cells failed

p<005 to reduce cytotoxicity further. Since the ovarian carcinoma

. antiserum already became noncytotoxic, it remained noncy

totoxic following additional absorption with ovarian canci
noma cells (Chart 6).

We then studied whether additional absorption of ROB
p<O.O) MEL melanoma antiserum with melanoma cells would me

move more cytotoxicity than would additional absorption
with fibroblasts. The results obtained are illustrated in Chart

p<O.02@ Additional absorption of ROB-MEL antiserum with cells

from 3 different melanomas was found to remove all cytotox
icity, whereas absorption with cells from 3 fibmobiast cul

p<Ã¼OO) tunes removed significantly less cytotoxicity.

Finally, we absorbed ROB-MEL antiserum additionaly
with carcinoma cells, fibmoblasts, or melanoma cells. Prior
to and following absorption, this antiserum (diluted 1:50)
was tested on target cells from 2 recently established mel
anoma cell lines (CAMER-MEL, Passage 5; VEG-MEL, Pas
sage 6). The results depicted in Charts 8 and 9 show that
fibrobiasts and carcinoma cells absorbed significantly less
additional cytotoxic activity than did melanoma cells. In
these absomptions, VEG fibmoblasts were autologous to the
VEG-MEL melanoma target cells (Chart 9), and ROB fibmo
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Chart 3. Percentage of absorption obtained with each of 2 xenogeneic
melanoma antisera, ED-MEL (top), and ROB-MEL (bottom), using cells from
gastric carcinoma (RI-CA), pooled lymphocytes, autologous fibroblasts, or
autologous melanoma cells (both from patient ROB). Each serum was tested
on 3 melanoma target cells.
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Chart 4. Percentage of cytotoxicity obtained with 2 xenoge
neic melanoma antisera, ED-MEL (top), and ROB-MEL (bet
tom), prior to and following absorption with increasing num
bers of cells derived from human fetal skin and muscle (Fetal
Skin), fetal internal organs (Fetal Viscera), pooled lympho
cytes (PooledLymphos.),or ED-MELmelanomacells. Each
serum was tested on target cells from 3 melanomas: ED-MEL
(left), ROB-MEL (center), and AL-MEL (right).
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Melanoma-specific Antisera

sera of 47 patients at various stages of malignant melanoma
proved unsuccessful. In only 4 of these sera, cytotoxicity
was detected for all 3 melanoma cell lines. Since these 4
sera were found to contain a broad spectrum of anti-HL-A
neactivities, their cytotoxicity was most probably directed
against the HL-A antigens previously identified in the 3
melanomas (17). Lewis et a!. (30) and Bodurtha et a!. (5) me
ported that cytotoxic antibody to allogeneic melanoma cells
appeared infrequently in sena of melanoma patients. Since
Metzgar et a!. (33) also noted that sera from melanoma pa
tients â€œoftenshow different serologic specificities, are
usually low titered, and have not been useful reagents for
characterizing melanoma-specific antigen(s),' â€w̃e studied
melanoma antisera produced in guinea pigs.

The characterization of the xenogeneic antisera was ap
pnoached by 2 methods. In the 1st series of experiments,
melanoma antisera were diluted until they were found to
lyse melanoma cells selectively (Chart 1). At these dilutions,
the antisera were tested on melanoma target cells prior to
and following absorption with cells from a gastric carci
noma, a pool of normal human lymphocytes or cells from
each of 5 different melanomas. We found that absorption
with melanoma cells from all 5 lines reduced the cytotoxic
activity of 2 melanoma antisera significantly more than did
absorption with cells from the other tissues (Chart 2). Simi
lamly,absorption with melanoma cells was more effective in
removing cytotoxicity from 2 melanoma antisera than was
absorption with autologous fibroblasts (Chart 3). These
findings suggested that, following absorption, these anti
sena reacted preferentially with common melanoma-specific
antigens expressed by cultured melanoma cells.

In addition, we noted that fresh cells from human fetal
skin (and muscle) shared with cultured melanoma cells the
ability to remove more cytotoxic activity from melanoma
antisera than could autologous fetal visceral cells or pooled
lymphocytes(Chart4).Sincefetalskincellsand fetalvis
ceral cells had been obtained from the same fetus, HL-A
antigens probably do not account for the difference noted
in absorption with both tissues. However, species and/on
HL-A antigens might be expressed on fetal skin at an earlier
stage of development or at higher concentration than on
internal organs. Fossati et a!. (15) reported that lympho
cytes from 6 of 10 melanoma patients were cytotoxic to
epithelial-like cells cultured from human embryos at 1 to 2
months of gestation . However, this cell-mediated cytotoxic
ity was not specific for lymphocytes from melanoma pa
tients. Fossati et a!. (15) found also that lymphocytes from 5
of 5 melanoma patients failed to be cytotoxic to fibroblast
like cultures derived from lung and heart of 2 4- to 5-month
old fetuses. Thus, our observation that absorption With fetal
cells from internal organs failed to remove cytotoxicity from
melanoma antisera might gain support by inspection of
earlierdata.

Our data are consistent with the hypothesis that tissue
type-specific antigens may be shared by malignant melano
mas and black fetal skin. Fetal tissues of other races must
be studiedbeforefirmconclusionscan be drawn.

In a 2nd series of experiments, xenogeneic antisera were
first absorbed with pooled lymphoid cells to remove antispe
cies and/or anti-HL-A reactivity. Then, these antisera were
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Chart 5. Percentage of cytotoxicity for ED-MEL target cells obtained with
xenogeneic antisera to 3 melanomas (left) and 3 carcinomas (right) at dilu
tions of 1:8 and 1:32, using either active or heat-inactivated rabbit comple
ment.
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blasts were autologous to the melanoma cells used to pre
pane the ROB-MEL antiserum (Charts 7, 8, and 9).

In summary, in all experiments, additional absomptions
with melanoma cells were found to remove significantly
more cytotoxicity from ROB-MEL melanoma antiserum than
did absorption with cells from any of the other tissues.

DISCUSSION

Initial attempts to demonstrate cytotoxic antibodies to
common melanoma-associated cell surface antigens in
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Chart 6. Percentage of cytotoxicity for ED-MEL target cells obtained with

xenogeneic melanoma antiserum (ROB-MEL) or xenogeneic ovarian carci
noma antiserum (CA-2008), each diluted 1:200, prior to and following absorp
tion with equal volumes of packed pooled lymphoid cells and following
additional absorption with cells from 3 carcinomas or ROB-MEL melanoma.
CA-2008 antiserum was absorbed additionally with CA-2008 cells.
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Chart 7. Percentage of cytotoxicity for ED-MEL target cells ob
tamed with xenogeneic melanoma antiserum ROB-MEL prior to and
following absorption with pooled lymphoid cells and following addi
tional absorption with increasing numbers of cells from 3 cultures
of fibroblasts or melanomas.
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Chart 8. Percentage of cytotoxicity for CAMER-MEL target cells@ 7O
(Passage 5) obtained with xenogeneic melanoma antiserum ROB- @3
MEL prior to and following absorption with pooled lymphoid cells
(PACKED LYMPHOS.) and following additional absorption with in- eâ€”
creasing numbers of cells from cultures of 3 fibroblasts, 2 card
nomas, or ED-MEL melanoma.
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additionally absorbed with cells from cultures of fibroblasts,
carcinomas, and melanomas (Charts 5 to 9). Although one
cannot be certain that all antispecies and anti-HL-A reactiv
ity was eliminated from these antisera by absorption with
pooled lymphoid cells, our results show reductions in cyto
toxicity of from 40 to 60%. In fact, at identical dilutions, an
ovarian carcinoma antiserum became completely noncyto
toxic to 2 melanoma cell lines and 1 fibroblast line, whereas
a melanoma antiserum continued to exhibit significant cyto
toxicity for melanoma target cells (Chart 6). Moreover, addi
tional absorptions with melanoma cells were found to me
move significantly more cytotoxic activity from this mela
noma antiserum than did absorptions with cells from any of
the other tissue types (Charts 7 to 9).

Although serological cross-reactivity based on reactions

Absorbed
with:

I ROB
f SKIN

V@ F/BRO&ASTS
3 PEARS

4 CA-2008i'OVARY)

5 W/L-CA (COLON)
6 ED-MEL (MELANOMA)

to membrane antigens related to fetal calf serum (29) can
not be entirely ruled out, we suggest that this explanation is
unlikely. All tumor cells and fibroblasts were cultured under
identical conditions in medium containing 20% fetal calf
serum, but the cross-reactivity was observed only among
the melanomas. The cross-reactivity could be due to com
mon HL-A antigens or other non-HL-A normal cell surface
antigens. However, we have demonstrated previously that
the 3 melanomas most often used in this study (ED-MEL,
ROB-MEL, AL-MEL) have individual HL-A antigens without
any major cross-reacting specificity being shared by any 2
of these cell lines (17).

Although new alloantigenic systems have been described
on human lymphocytes (45), the HL-A system is the strong
est histocompatibility system in man (44), and may be identi

ED-MEL

CAMER- MEL TARGET-CELLS
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Melanoma-specific Antisera

NO.OFCELLSFORABSORPT)ONS ficityâ€•for the detection of common melanoma-associated
antigens. Specific cytotoxic antibodies to these antigens
were detected in guinea pig antisera by absorption with
melanoma cells and by failure of absorption with fibroblasts
and carcinoma cells. Tissue type-specific antigens may be
shared by human malignant melanomas and skin from
black fetuses (at 16 to 18 weeks of gestation) and may
explain the serological cross-reactivity among melanomas.ROB-MEL SERUM :50

-I.
70

60

>.

@ 50
C)
â€˜C

0@:â€˜0
C-)

z
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VEG-MEL TARGET-CELLS

Chart 9. Percentage of cytotoxicity for VEG-MEL target cells (Passage 6)
obtained with xenogeneic melanoma antiserum ROB-MEL prior to and follow
ing absorption with pooled lymphoid cells (PACKED LYMPHOS.) and follow
ing additionalabsorptionwith increasingnumbersof cellsfrom culturesof 3
fibroblasts, 2 carcinomas, or ED-MEL melanoma.

Absorbed
with:

cal with on closely related to the human species antigens
(2). Therefore, weakennon-HL-A normal antigens are pnoba
bly not responsible for the cross-reactivity between melano
mas observed in this study. Moreover, pooled lymphoid
cells were used to absorb xenogeneic melanoma antisera
extensively. Blood Group A-like substances have been de
tected in some human tumors (3), but it appears unlikely
that the serological cross-reactivity among all melanoma
cell cultures should be due to the same blood group anti
gens. We cannot muleout that these serological reactions
might be due to antigens specified by a virus, since virus
particles with some properties in common with RNA tumor
viruses have been detected in some human melanoma cell
lines (40).

Our results essentially confirm and extend the obsenva
tions of Metzgan et a!. (33). Following immunization of 2
monkeys with 2 human melanoma cell lines, Metzgan et a!.
(33) detected (by complement-dependent cytotoxicity and
mixed agglutination) specific antibodies to common mela
noma-associated membrane antigens in these xenogeneic
antisera. Although absorptions with human fetal tissues
were not done, they speculated that common melanoma
associatedantigensmightbe ofthefetaltype.

In previous studies, we demonstrated that common cell
surface antigens might be shared by carcinogen-induced
munine sarcomas (20). By using similar methods to produce
and absorb xenogeneic tumor antisera, we have now de
tected common tumor-associated antigens on cultured hu
man melanoma cells and provided some evidence for their
possible relationship to antigens of fetal skin. We suggest
that our methods may be useful to produce and to quanti
tate xenogeneic melanoma antisera with â€œoperationalspeci
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