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ABSTRACT

BALB/c mice were immunized with the murine antihuman high-
molecular-weight melanoma-associated antigen monoclonal antibodies
(MoAbs) 149.53, 225.28, 653.25, and 763.74. Antiidiotypic antibodies
could be detected in bleedings obtained 3 days following the first booster,
increased in titer in bleedings obtained following the second booster, and
persisted at high level in bleedings obtained 38 days following the second
booster. Cross-blocking studies with a panel of anti-melanoma-associated
antigen, anti-HLA Class I, and anti-HLA Class II monoclonal antibodies
showed that the antisera recognize private idiotypes. The latter are
located within the antigen combining site, since antiidiotypic antisera
specifically inhibited the binding of the corresponding immunizing anti-
human high-molecular-weight melanoma-associated antigen monoclonal
antibody to cultured human melanoma cells Colo 38 in a dose-dependent
fashion. The spectrotype of the anti-Mo Ah 149.53 antiserum comprises
eight major components in the range of pH 6.2 to 7.0; those of the anti-
MoAb 225.28 antiserum and of the anti-Mu Ah 653.25 antiserum, two
major components in the ranges of pH 6.4 to 6.6 and 6.5 to 6.7,
respectively; and that of the anti-MoAb 763.74 antisemiti, three major
components in the range of pH 6.2 to 6.4.

INTRODUCTION

Among the many human MAA4 identified with monoclonal
antibodies (for review, see Refs. 1 and 2), the HMW-MAA
appears to be one of the most useful to develop immunothera-
peutic approaches to malignant melanoma. This antigen is
membrane bound (3), has a high density on melanoma cells (4),
is expressed by a large percentage of primary and metastatic
lesions (5), has a restricted distribution in normal tissues (3, 6),
displays a limited heterogeneity among both lesions removed
from different anatomical sites and tumor cells within a lesion
(7), and is modulated only to a limited extent by lymphokines
(8, 9). Injection of radiolabeled F(ab')2 and Fab' fragments of

anti-HMW-MAA monoclonal antibodies into patients with
melanoma has resulted in the specific accumulation of radio
activity in metastatic lesions (10-12). At variance with results
reported by Bumol et al. (13), our available anti-HMW-MAA
monoclonal antibodies have no effect on the in vitro and in vivo
growth of human melanoma cells (14, 15). Even when conju
gated to toxins they inhibit only to a limited extent the in vivo
growth of human melanoma cells (13, 15). Therefore we are
investigating alternative approaches to therapy of melanoma
with anti-HMW-MAA monoclonal antibodies. Among them is
the application of antiidiotypic antibodies to anti-HMW-MAA
monoclonal antibodies, since injection of rabbit antiidiotypic
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antibodies that appear to mimic the structure of p97 MAA into
mice has induced immunity to melanoma (16). Furthermore
antiidiotypic antibodies produced when patients were given
injections of murine monoclonal antibodies to gastrointestinal
tumor cells have been implicated in the clinical improvement
and remission of patients with colorectal carcinoma (17).

Since no information is available about the immunogenicity
of idiotypes of murine anti-HMW-MAA monoclonal antibodies
in syngeneic hosts and since murine anti-HLA Class II mono
clonal antibodies differ markedly in their ability to elicit syn
geneic antiidiotypic antibodies (Footnote 5; Ref. 18), as a first
step in our immunotherapy program in this study we have
developed ar.-J characterized syngeneic antiidiotypic antisera to
4 murine anti-HMW-MAA monoclonal antibodies. The latter
include the MoAbs 149.53, 225.28, and 763.74 to distinct
determinants of the HMW-MAA (4) and the MoAb 653.25
which reacts with the same or spatially close antigenic deter
minant as that recognized by the MoAb 225.28 (19).

MATERIALS AND METHODS

Animals. Eight- to 12 wk old male BALB/c mice were purchased
from Charles River Breeding Laboratory, Wilmington, MA.

Cell Lines. Cultured Colo 38 human melanoma cells were grown in
RPMI 1640 medium supplemented with 10% fetal calf serum, 2 DIM
L-glutamine, and gentamycin sulfate (25 Â¿tg/ml).

Monoclonal Antibodies and Conventional Antisera. The anti-MAA
monoclonal antibodies include the MoAbs 149.53, 657.5, 763.74, and
902.51 to distinct determinants of the HMW-MAA; the MoAb 225.28
and 653.25 which recognize the same (or spatially close) antigenic
determinant on the HMW-MAA (19); the anti-Afr 115,000 MAA
MoAb 345.134S (20); the anti-A/r 100,000 MAA MoAb 376.96 (21);
and the anti-A/r 96,000 MAA MoAb CL203.7.6 The anti-HLA Class I
monoclonal antibodies include the anti-HLA-A2, A28 MoAb (RII
351 (22); the MoAbs CR1, CR10-131, CR10-214, CR10-215, CR11-
115, Ql/28, Q6/64, and 6/31 to mono mor phie determinants; and the
anti-ft-microglobulin MoAb NAMB-1 (23-25). The anti-HLA Class
II monoclonal antibodies include the MoAbs CRII-462, Q2/70, Q2/
80, Q5/6, Q5/13, 127, 417, 420, and 441 to monomorphic determi
nants (26). Monoclonal antibodies were purified either by caprylic acid
precipitation (27), by affinity chromatography on Protein A-Sepharose
(28), or by ion exchange chromatography on DEAE-cellulose.

Affinity-purified goat antibodies to the Fc portion of mouse IgG
were purchased from Cappel Laboratories (Cochranville, PA).

Antibodies were labeled with 12SIutilizing the iodogen method (29)

or the chloramine T method (30).
Preparation of l-'(ah')2 Fragments from Monoclonal Antibodies.

F(ab')2 fragments were generated from monoclonal antibodies follow

ing the procedure described by Parham (31). Briefly, purified IgGl and
IgG2a antibodies were incubated with pepsin (Sigma Chemical Co., St.
Louis, MO). The enzyme:protein ratios were 1 to 40 and 1 to 8 for
IgGl and for IgG2a monoclonal antibodies, respectively. Digestions
were performed at 37Â°Cfor 8 h. The pH values of the reaction were

3.5 and 4.1 for IgGl and IgG2a monoclonal antibodies, respectively.
Reactions were stopped by raising the pH to 7.0 with 1 MTris solution.

9F. Perosa and S. Ferrane. Syngeneic antiidiotypic antisera to murine anti-
HLA Class II monoclonal antibodies, submitted for publication.

' M. Matsui, M. Temponi, and S. Ferrone. Characterization of a monoclonal
antibody-defined human melanoma-associated antigen susceptible to induction
by immune interferon, submitted for publication.
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Then the mixtures were dialyzed against PBS, pH 7.4, and concen
trated. Fc fragments and undigested immunoglobulins of IgG2a and
IgGl antibodies were removed by affinity chromatography on Protein
A-Sepharose and insolubilized antimurine Fc xenoantibodies, respec
tively. The purity of l-'(ab'): fragment preparations was assessed by

sodium dodecyl sulfate:polyacrylamide gel electrophoresis performed
as described by Laemmli (32). The activity of the preparations was
assessed by their ability to inhibit the binding of >2;I-homologous

monoclonal antibodies to melanoma cells.
Production of Syngeneic Antiidiotypic Antisera to Anti-HMW-MAA

Monoclonal Antibodies. Four groups of five BALB/c mice each were
immunized by injection i.p. of 200 fig of purified MoAbs 149.53,
225.28, 653.25, and 763.74 coupled to solubilized keyhole limpet
hemocyanin by glutaraldehyde fixation and mixed with complete
Freund's adjuvant (GIBCO Laboratories, Detroit, MI) (33). Animals

were boosted on Days 7 and 14 by an Â¡.p.injection of 200 tig of the
same immunogen in incomplete Freund's adjuvant. Each animal was

bled 3 days after the first booster and 3, 10, 24, and 38 days following
the second booster.

Idiotype Binding Assay. Polyvinylchloride 96-well microtiter plates
(Dynatech Laboratories, Alexandria, VA) were coated with F(ab'):
fragments of monoclonal antibodies by incubating 100 ^1 of a Hah')..

fragment solution (100 ng/m\) in 0.1 M bicarbonate buffer, pH 9.5, for
16 h. Following 3 washings with PBS-T20, each well was augmented
with 100 /il of antiidiotypic antisera. Plates were then incubated for 5
h at room temperature. Following 5 washings with PBS-T20, I25I-
labeled antimurine Fc xenoantibodies (1 x IO5cpm/well) were added.
At the end of a 4-h incubation, plates were washed 5 times with PUS
T20 and the bound radioactivity was counted in a gamma counter.
Negative controls were performed by replacing either antiidiotypic
antisera with normal mouse serum or F(ab')i fragments of the immu
nizing anti-HMW-MAA monoclonal antibody with F(ab')2 fragments

of an unrelated monoclonal antibody of the same IgG subclass. Results
were calculated by subtracting cpm in negative control wells from cpm
in experimental wells.

Inhibition of Idiotype Binding Assay. Fifty n\ of the highest dilution
of antiidiotypic antisera giving between 60 and 70% of the maximum
binding to the immunizing monoclonal antibody were incubated for 16
h at 4Â°Cwith 50 n\ of PBS containing between 1 and 100 n% of

monoclonal antibody, used as an inhibitor. Then the mixture was
incubated with l-'(ab'); fragments of the immunizing anti-HMW-MAA

monoclonal antibody, and the binding assay was continued as described
above. Negative controls were performed utilizing normal mouse IgG
or monoclonal antibodies to unrelated antigens. The percentage of
inhibition was calculated utilizing the following formula.

% of inhibition = 1
inhibitor count â€”background count

noninhibitor count â€”background count x 100

Blocking was considered positive when inhibition was at least 30%.
The same cutoff has been used by Piatier-Tonneau et al. (18).

Inhibition by Antiidiotypic Antisera of Anti-HMW-MAA Monoclonal
Antibody Binding to Target Cells. K"Ãl̄abeled monoclonal antibodies (1
x 10* cpm) were incubated for 2 h at 4*C with 10-fold dilutions of

antiidiotypic antiserum or normal mouse serum. Then the mixture was
added to cultured Colo 38 melanoma cells (2 x H)Vwell). At the end
of a 1-h incubation at 4Â°C,target cells were washed 5 times with PBS,

and the bound radioactivity was counted in a gamma counter. Specific
ity controls were performed by incubating the antiidiotypic antiserum
being tested with '"I-labeled monoclonal antibody to a distinct deter
minant of HMW-MAA or to an unrelated antigen and the '^1 labeled
anti-HMW-MAA monoclonal antibody with antiidiotypic antisera to a
different monoclonal antibody. Results are expressed as the percentage
of inhibition of the binding as compared to control.

IEF, Western Blotting, and Immunodetection. IEF was performed
with the flat bed gel system (I. KB 2217 ultrophor; I .KB Instruments,
Inc., Gaithersburg, MD). A solution containing 5% acrylamide and
0.15% bisacrylamide was filtered through Whatman No. 3 filter paper
and added with 4 M ultrapure urea (Schwartz/Mann, Cambridge, MA)
and 2% (pH 3.5 to 9.5) Ampholines (1KB Instruments, Inc., Gaithers

burg, MD). The gel solution was degassed for 10 min, added with
ammonium persulfate, and poured between two glass plates (22 x 11
cm) separated by a 0.5-mm rubber gasket. One plate was coated with
Repeal silane (LKB Instruments, Inc., Gaithersburg, MD). Polymeri
zation was allowed to proceed for 2 h at 37"C. Electrode solutions were

1 M HjPO4 for anode and l M NaOH for cathode. The gel was
maintained at 12*C and prefocused for 30 min to remove ammonium

persulfate. Twenty n\ of antiidiotypic antiserum diluted 1:10 in 4 M
urea were applied at the anodic end, and electrophoresis was run at a
constant power of 5 W and with a voltage of 2000 V at 10Â°C.An

essentially linear pH gradient extending from 3.5 to 9.5 was obtained.
Proteins were transferred from gels to nitrocellulose libers by applying
a current of 500 m\ for 120 min. The nitrocellulose filter was then
incubated for 90 min at room temperature in PBS containing 3% BSA
and 0.5% Tween 20 on a rocker platform. At the end of the incubation,
the filter was rinsed for 15 min in saline and incubated for 4 to 16 h at
room temperature in approximately 10 ml of PBS containing 1% BSA,
0.05% Tween 20, and '"I-labeled monoclonal antibody (5 x 10s cpm/

ml). Following 4 washings with PBS containing 0.05% Tween 20, gels
were dried at 37*C and exposed to Kodak X-Omat AR-5 for between 5

and 12h.

RESULTS

Serial bleedings from BALB/c mice immunized with the anti-
HMW-MAA MoAbs 149.53, 225.28, 653.25, and 763.74 re
acted with F(ab')2 fragments of the immunizing antibody in the

binding assay (Fig. 1). The reactivity of the immune sera with
F(ab')2 fragments of monoclonal antibodies is specific, since no

binding was detected with preimmune bleedings, and the reac
tivity of the immune sera was not affected by dilution with
normal mouse serum. Antibodies could be detected already in
the bleedings obtained 3 days following the first booster. The
level of antiidiotypic antibodies, as indicated by the extent of
binding and by the titer, increased in the bleedings obtained 3
days following the second booster and persisted unchanged in
the serial bleedings obtained up to 38 days following the second
booster (Fig. 1).

Two approaches were utilized to assess the specificity of

Dilution (I Â»10
Fig. 1. Reactivity in the binding assay with the immunizing monoclonal

antibody of sera obtained from BALB/c mice 3 days following the first booster
(O) and 3 (â€¢),10 (A), 24 (A), and 38 (â€¢)days following the second booster with
MoAbs 149.53 (A), 225.28 (B), 653.25 (Q, and 763.74 (O).
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antiidiotypic antisera. In binding assays the immune sera did
not react with F(ab';2 fragments of any of the anti-HMW-MAA

monoclonal antibodies except the immunizing one. In blocking
assays the idiotype-antiidiotype interactions were inhibited nei
ther by anti-MAA monoclonal antibodies, by anti-HLA Class I
monoclonal antibodies, nor by anti-HLA Class II monoclonal
antibodies (Table 1). Each of the blocking antibodies was used
at a concentration 10-fold the minimum amount of homologous
antibody required to inhibit idiotype-antiidiotype reactions by
50%.

To determine the relationship of idiotypes recognized by
syngeneic antisera with the antigen combining site, antiidiotypic
antisera were tested for their ability to inhibit the binding of
the immunizing radiolabeled monoclonal antibody to cultured
Colo 38 melanoma cells. As shown in Fig. 2, each antiidiotypic
antiserum inhibited the binding of the homologous 'â€¢"'I-labeled

monoclonal antibody to target cells in a dose-dependent fash
ion. The blocking activity was low in the bleedings obtained 3
days following the first booster, increased in the bleedings
obtained 3 days following the second booster, and then persisted
unchanged. The titer of the antiidiotypic antibodies detected
with the blocking assay is similar to that detected with the
binding assay with F(ab')2 fragments of monoclonal antibodies.

The blocking is specific, since preimmune sera did not affect
the binding of 125I-labeled monoclonal antibodies to melanoma

cells. Furthermore, each antiidiotypic antiserum inhibited only
the binding of the immunizing antibody to target cells (Fig. 3).

To analyze the diversity of antiidiotypic antibodies, the spec-
trotype of the antiidiotypic antisera was analyzed by IEF. As
shown in Fig. 4, the spectrotype of the anti-MoAb 149.53
antiserum comprises 8 major components in the range of pH
6.2 to 7.0; that of the anti-MoAb 225.28 antiserum, 2 major
components in the range of pH 6.4 to 6.6; that of the anti-
MoAb 653.25 antiserum, 2 major components in the range of
pH 6.5 to 6.7; and that of the anti-MoAb 763.74 antiserum, 3
major components in the range of pH 6.2 to 6.4. No component

reacting with the radiolabeled anti-HMW-MAA monoclonal
antibodies was detected in the preimmune sera.

DISCUSSION

The present study reports for the first time the development
and characterization of syngeneic antiidiotypic antisera to mu
rine anti-HMW-MAA monoclonal antibodies. A syngeneic sys
tem was preferred to a xenogeneic one to minimize the inter
ference of contaminating antibodies in the analysis of the spec
ificity of antiidiotypic antibodies and to evaluate the usefulness
of immunized BALB/c mice as a source of splenocytes to
construct antiidiotypic antibodies secreting hybridomas. As it
will be reported elsewhere, antiidiotypic monoclonal antibodies
have been developed utilizing BALB/c mice immunized with
the anti-HMW-MAA MoAbs 149.53, 225.28, and 763.74.

The murine immune response is directed to idiotypes located
within the antigen combining site of anti-HMW-MAA mono
clonal antibodies, since each antiidiotypic Â¡mtÂ¡scruminhibited
the binding of the immunizing monoclonal antibody to cultured
melanoma cells. The presence in the syngeneic antisera of
antiidiotypic antibodies which do not interfere with antigen-
antibody interactions cannot be excluded, especially since anal
ysis of antiidiotypic monoclonal antibodies elicited with MoAb
149.53 has identified some which do not inhibit the binding of
>2SI-labeledimmunizing monoclonal antibodies to melanoma.7

No significant blocking of the idiotype-antiidiotype reaction
with monoclonal antibodies to distinct determinants of the
HMW-MAA, to MAA with distinct structural properties, to
HLA Class I antigens, and to HLA Class II antigens was
detected. As observed in other antigenic systems, not even the
anti-HMW-MAA MoAbs 225.28 and 653.25 which appear to
recognize the same (or spatially close) antigenic determinant
(19) share idiotypes. One might argue that the 15 to 20%

7Unpublished observations.

Table 1 Analysis of the specificity of syngeneic antiidiotypic antisera elicited with anti-HMW-MAA monoclonal antibodies

Sera elicited with MoAbs

MoAbÂ°149.53225.23653.25763.74657.5902.51345.134376.96CL20JCR

11-351CR1CR10-131CRHV2I4CRIO

Â¿15CRI1-115Ql/28Q6/646/31NAMBÃ•Q2/80Q5/13Q5/6127420441SpecificityHMW-MAAHMW-MAAHMW-MAAHMW-MAAHMW-MAAHMW-MAAM,

115,000MAAM,
100,000MAAM,
96,000MAAHLA-A2,

A28HLA
ClassIHLA
ClassIHLA
ClassIHLA
ClassIHLA
ClassIHLA
Class1HLA-BHLA

ClassIft-MicroglobulinHLA-DR

-1-DPHLA-DR
+ DQ +DPHLA-DR'HLA-DR

+DPHLA-DR
+DPHLA-DR
+ DPImmunoglobulinGlG2aGlGlGlGlG2aG2aGlGlGlG2bGlG2bGlG2aG2aG2aGlG2aG2aG2aG2aGlGl149.5381*18834142119004019010319022614500225.2849008000008812131511207186581923653.251577910701415041113100858021910155017763.7422012842498041490066501485705

* Purified from ascites. Each antibody was used at an amount 10-fold the minimum amount of homologous antibody which blocked the idiotype-antiidiotype

reaction by 50%.
* Percentage of inhibition. The figures represent the mean of values obtained in at least two assays. The variation among the assays was less than 15%. An inhibition

of at least 30% wns considered positive blocking.
' All HLA-DR allospecificities but HLA-DR7.
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Fig. 2. Inhibition of binding of '"I-MoAbs 149.53 (A), 225.28 (B), 653.25
Â«'I. and 763.74 (/>) to cultured human Colo 38 melanoma cells by homologous

antiidiotypic antisera. They were obtained from BALB/c mice 3 days following
the first booster (O) and 3 (â€¢),10 (A), 24 (A), and 38 (â€¢)days following the
second booster with MoAbs 149.53 (A), 225.28 (B), 653.25 (O, and 7<S3.74(D).
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Fig. 3. Inhibitory activity of the anti-MoAb 149.53 antiserum (O), anti-MoAb
225.28 antiserum (A), anti-MoAb 653.25 antiserum (A), and anti-MoAb 763.74
antiserum (â€¢)on the blocking of '"I-MoAb 149.53 (A), MoAb 225.28 (B), MoAb

653.25 (O. and MoAb 763.74 (D) to cultured human Colo 38 melanoma cells.

inhibition of the idiotype-antiidiotype reaction induced by some
of the monoclonal antibodies tested reflects a complete inhibi
tion of one particular minor idiotope binding reaction and
therefore detects a shared idiotope. We believe this possibility
to be unlikely, since more than 100 antiidiotypic monoclonal
antibodies elicited with the anti-HMW-MAA MoAbs 149.53,
225.28, and 763.74 have displayed reactivity only with the
immunizing monoclonal antibody. We favor the interpretation
that the idiotopes identified with the syngeneic antisera on the
4 anti-HMW-MAA monoclonal antibodies analyzed are private
and therefore are likely to be encoded by random somatic
mutations in the germ line genes (34). Since the anti-HMW-
MAA monoclonal antibodies we have used are secreted by
hybridomas generated with splenocytes from mice hyperim-
munized with human melanoma cells, it remains to be deter
mined whether cross-reactive idiotopes are expressed by IgM

pH

8.8-

7.0-

6.0-

4.6-

1

anti MoAb 149.53 225.28 653 25 763 74
Fig. 4. Western blot analysis of the binding of '"I-labeled MoAbs 149.53

(Lane A), 225.28 (Lane B), 653.25 (Lane Q, and 763.74 (Une D) to the
corresponding syngeneic antiidiotypic antiserum. Isoelectric focusing gels of
serum samples were transferred to nitrocellulose, incubated with '-'I-labeled

carcinogenic antibodies, and autoradiographed for between 4 and I ?.h.

anti-HMW-MAA antibodies, as observed with antiphosphor-
ylcholine and antiphthalate antibodies (35, 36). Furthermore,
the range of specificity of antiidiotypic antibodies suggests that
the murine antibody repertoire to the human HMW-MAA is
broad. This possibility is in agreement with the large number
of monoclonal antibodies to distinct determinants of HMW-
MAA which have been developed.8

The immunogenicity in syngeneic combinations of the 4 anti-
HMW-MAA monoclonal antibodies used, as indicated by the
kinetics and titer of antiidiotypic antibodies, is similar. This
conclusion parallels similar findings obtained when we have
analyzed syngeneic antiidiotypic antisera elicited with 4 mono
clonal antibodies to monomorphic and polymorphic determi
nants of HLA Class I antigens (37). On the other hand, Piatier-
Tonneau et al. (18) as well as we5 have found differences in the

titer and in the kinetics of induction of antiidiotypic antibodies
elicited with monoclonal antibodies to distinct determinants of
HLA Class II antigens.

The immunogenicity in syngeneic combinations of idiotopes
of anti-HMW-MAA monoclonal antibodies is similar to that
of idiotopes of anti-HLA Class I monoclonal antibodies (37),
but higher than that of idiotopes of anti-HLA Class II mono
clonal antibodies, as measured by the number of immunizations
or by the time required to induce antiidiotypic antibodies. An
additional difference between anti-MAA and anti-HLA mono
clonal antibodies is represented by the fact that the latter induce
not only antibodies to private idiotopes within the antigen
combining site, but also antibodies to shared idiotopes which
do not interfere with antigen-antibody interactions (Footnote
5; Ref. 37). Whether the latter finding with anti-HMW-MAA
and anti-HLA monoclonal antibodies reflects differences in the
number of germ line genes or in regulatory controls in the 2
systems remains to be determined.

The spectrotype of the anti-MoAb 149.53 antiserum is
broader than that of the anti-MoAb 225.28, anti-Mo Ab 653.25,
and anti-MoAb 763.74 antisera. This finding does not reflect
differences in the immunoglobulin class or subclass of the
monoclonal antibodies, since like the MoAbs 653.25 and
763.74, the MoAb 149.53 is an IgGl. Furthermore, it does not

' Unpublished results.
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reflect differences in the chemical nature of the determinants
recognized by the anti-HMW-MAA monoclonal antibodies,
since all of them appear to be carbohydrate in nature.7 Lastly,

the similarity in the kinetics of formation and in the reactivity
with private idiotopes of the antiidiotypic antisera elicited with
the 4 anti-HMW-MAA monoclonal antibodies argues against
differences in the immunogenicity of the idiotopes and in the
specificity of antiidiotypic antibodies as mechanism(s) under
lying the different spectrotypes. Studies in progress with anti
idiotypic monoclonal antibodies will determine whether the
broad spectrotype of the anti-MoAb 149.53 antiserum reflects
heterogeneity of antibodies reacting with the same idiotope or
of antibodies recognizing distinct idiotopes. The spectrotype of
anti-MoAb 225.28, anti-MoAb 653.25, and anti-MoAb 763.74
antisera is similar to that reported for sera from patients im
munized with the murine MoAb OKT3 in terms of number of
components and of range of isoelectric points (38). These
findings suggest that only a limited number of clones are
involved in the antibody response to murine monoclonal anti
bodies in both syngeneic and xenogeneic combinations.

We are aware of only one study which has developed antiidi
otypic antisera to murine antihuman MAA monoclonal anti
bodies. Nepom et al. (16) described rabbit antibodies to idi
otopes within the antigen combining site of a murine anti-p97
MAA monoclonal antibody. A component of the antiidiotypic
antibodies cross-reacted with 3 of the 4 monoclonal antibodies
which recognize the same or spatially close antigenic determi
nant as the immunizing monoclonal antibody. No cross-reac
tivity of the antiidiotypic antibodies with monoclonal antibodies
which recognize distinct and spatially distant antigenic deter
minants of the p97 MAA was detected. The difference in the
specificity of antiidiotypic antibodies to murine anti-p97 MAA
and anti-HMW-MAA monoclonal antibodies may reflect dif
ferences in the characteristics of the anti-MAA monoclonal
antibodies or in the use of a syngeneic and a xenogeneic system
in the 2 studies. If the latter is the case, then this finding
parallels similar observations with anti-H-2 monoclonal anti
bodies but differs from results with anti-HLA Class I monoclo
nal antibodies. Shared idiotypes of anti-H-2 monoclonal anti
bodies are recognized by xenogeneic, but not by syngeneic,
antiidiotypic antisera (39). On the other hand, syngeneic anti
idiotypic antisera to the anti-HLA-A2, A28 MoAb CRU-351
display a reactivity pattern similar to that of xenogeneic anti
bodies (37, 40).

The potential usefulness to induce immunity to melanoma of
antiidiotypic antibodies to private idiotopes within the antigen
combining site of anti-HMW-MAA monoclonal antibodies is
suggested by recent findings of Kennedy et al. (41) with SV40-
transformed cells. These investigators developed rabbit antibod
ies to private idiotopes within the antigen combining site of
murine monoclonal antibodies to SV40 tumor antigen. Injec
tion of antiidiotypic antibodies into BALB/c mice before a
tumorigenic dose of SV40-transformed cells suppressed tumor
formation. Similar studies have not been performed with mu
rine antiidiotypic antisera to anti-HMW-MAA monoclonal
antibodies because of the heterogeneity of the antibody popu
lations in these reagents and of the practical difficulties to
prepare large amounts of these reagents. The information re
sulting from the present investigation has been very useful to
plan the strategy to develop syngeneic antiidiotypic monoclonal
antibodies to anti-HMW-MAA monoclonal antibodies. Anti
idiotypic monoclonal antibodies to the anti-HMW-MAA
MoAbs 149.53 and 225.28 have been shown to elicit in BALB/
c mice antibodies which can inhibit the binding of the homol

ogous antibodies to human melanoma cells.8 Furthermore,
intradermal injection of the antiidiotypic MoAb MF11-30 to
the anti-HMW-MAA MoAb 225.28 into 4 patients with mel
anoma in Stage IV has induced a clinical remission in one of
them (41). If these preliminary results are confirmed in a larger
number of patients with melanoma, syngeneic antiidiotypic
monoclonal antibodies to murine anti-HMW-MAA monoclo
nal antibodies will represent useful reagents to develop immu-
notherapeutic approaches to melanoma.
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