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ABSTRACT

The reactivity in an avidin-biotin complex immunoperoxidase reaction
with a large panel of anti-human melanoma associated antigen (MAA)
and anti-HLA monoclonal antibodies of 24 primary and 11 metastatic
aerai lentiginous melanoma (ALM) lesions was compared to that of 12
primary and 12 metastatic nodular melanoma (N\I) lesions. The expres
sion of the membrane bound vitronectin receptor, M, \ 10,000 MAA, M,
97,000 MAA, and intercellular adhesion molecule-1 was significantly
lower in both primary and metastatic ALM lesions than in their NM
counterparts. Furthermore, primary ALM lesions displayed a signifi
cantly lower expression than primary NM lesions of the membrane bound
high molecular weight melanoma associated antigen (HMW-MAA), M,
110,000 MAA, M, 100,000 MAA, 9-O-acetyl-GDâ€žG,,2-GD,,and GD2,of
the cytoplasmic monoclonal antibody 465.12 defined MAA and of trans-
ferrin receptor and of HLA-DQ and DP antigens; ALM mÃ©tastases
expressed a significantly lower level of carcinoembryonic antigen-MAA
than NM mÃ©tastases.These antigenic differences do not reflect an
antigenic paucity of ALM cells, since ALM lesions express a higher
level of Tj-tyrosinase than NM lesions and a level of HLA Class I
antigens similar to that of NM lesions.

In view of the use of HMW-MAA, M, 97,000 MAA, and GD, in
immunoscintigraphy and/or in immunotherapy, it is noteworthy that the
three antigens are expressed in a similar high percentage of ALM
mÃ©tastasesand of primary and metastatic NM lesions, while the HMW-
MAA is expressed in a markedly lower percentage of primary ALM
lesions than M, 97,000 MAA and GD.vHowever, the degree of hetero
geneity of HMW-MAA within a positive primary ALM lesion, as meas
ured by the percentage of stained melanoma cells, is lower than that of
M, 97,000 MAA and Gm.

The expression of the antigens investigated in ALM and NM lesions
was not correlated with the presence of lymphocyte infiltrates, melanin
content of melanoma cells, and epithelioid and spindle type of melanoma
cells in the lesions. On the other hand, the survival of patients with ALM
was inversely correlated with the expression of intercellular adhesion
molecule 1 or HMW-MAA in their primary lesions. A potential role of
HMW-MAA in the course of the disease is suggested by its significantly
higher expression in metastatic than in primary ALM lesions. Since the
expression of HMW-MAA in primary ALM lesions is not associated
with known prognostic parameters, the present study suggests that
expression of HMW-MAA may be an additional prognostic parameter
in ALM, if the present results are confirmed in a large patient population.

INTRODUCTION

ALM' differs from NM in a number of properties. They

include incidence in different ethnic groups, site of anatomic
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localization, clinical course, and histopathological characteris
tics (for review, see Refs. 1-3). Furthermore, whether ALM
and NM cells display the same or different antigenic profile
remains to be determined.

The hybridoma methodology has been successfully applied
to develop MoAb to a number of MAA with distinct structural
and functional properties (for review, see Refs. 4 and 5). Inves
tigations performed mainly in NM have shown that some MAA
meet the criteria to be used for immunoscintigraphy and im
munotherapy (for review, see Ref. 6), while others appear to be
correlated with progression of malignancy and may be used as
prognostic markers (7-9). In the present investigation we have
compared the reactivity of ALM and NM primary and met
astatic lesions with a large panel of anti MAA and anti-HLA
MoAb, since this information may contribute to our under
standing of the genesis of these two types of melanoma and of
the functional role of MAA and HLA antigens in the biology
of melanoma cells and may aid in the selection of MAA to be
utilized in immunodiagnostic and immunotherapeutic ap
proaches to the various types of melanoma.

MATERIALS AND METHODS

Melanoma Tissues. Melanoma lesions were obtained from patients
who underwent surgery in the Department of Dermatology, Kumamoto
University Medical School. Kumamoto, Japan. Twenty-four primary
ALM lesions in vertical growth phase were obtained from 16 male and
8 female patients with an average age of 67 years (range, 38-91 years);
5 had Stage I melanoma, 6 had Stage II, 12 had Stage III, and 1 had
Stage IV. Eleven metastatic ALM lesions were obtained from 7 male
and 4 female patients with an average age of 66 years (range, 52-91
years); 9 had Stage III melanoma and 2 had Stage IV. Twelve primary
NM lesions in vertical growth phase were obtained from 7 male and 5
female patients with an average age of 60 years (range, 25-85 years); 2
had Stage II melanoma and 10 had Stage III. Twelve metastatic NM
lesions were obtained from 8 male and 4 female patients with an average
age of 66 years (range, 52-80 years); 2 had Stage III melanoma and 10
had Stage IV. The diagnosis of ALM and NM was based on the
anatomic site of lesions and on clinical and histopathological charac
teristics. Tissues were processed within 15 min following surgical
removal. Each tumor tissue was divided into two parts. One-half was
fixed in 10% buffered formaldehyde and processed for routine histo-
pathology. The other half of the specimen was snap frozen in liquid
nitrogen and stored at -80Â°Cuntil use. Four-^m-thick cryostat sections

were dried and fixed in absolute acetone for 1 min. Under these fixation
conditions cryostat sections could be stored for at least 3 months at
â€”20Â°Cwithout loss of reactivity with anti-MAA and anti-HLA MoAb.

MoAb and Conventional Antisera. The anti-membrane bound MAA
MoAb included the MoAb 225.28, TP4I.2, and TP61.5 to distinct
determinants of HMW-MAA ( 10), anti-VN-R MoAb TP36.1,4 anti-A/r
115,000 MAA MoAb 345.134 (11), anti-M 110,000 MAA MoAb
Mill (12, 13), anti-A/r 100,000 MAA MoAb 376.96 (14), anti-A/r
97,000 MAA MoAb 96.5 (15), anti-ICAM-1 MoAb CL203.4 (16, 17),
MoAb B1.1 to a determinant expressed by CEA molecules and mela
noma cells (CEA-MAA) (18), anti-NGF-R MoAb I, 82-11 (19), anti-

4 S. Ferrone. unpublished results.

1726

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/51/6/1726/2446342/cr0510061726.pdf by guest on 19 M

ay 2023



ACRAI. LENTIGINOUS MELANOMA, MAA, CLINICAL RELEVANCE

Table 1 Keactirily of ALM and A'.Wlesions with anti-MAA and anti-HLA MoAb

ALM NM

Primary lesions Metastatic lesions Primary lesions Metastatic lesions

MoAb225.28TP36.1345.

134Mill376.9696.5CL203.4Bl.lI,

82-11R24ME311ME3613F8465.12PAL-M2PAL-M,TMH-1H2-

140-1NAMB-1CL413SPV-L3B7/21SpecificityHMW-MAAVN-RM,

115.000MAAM,
110.000MAAM,
100.000MAAM,
97.000MAAICAM-1CEA

MAANGF-RG

Di9-O-Acetyl-Gâ€žjGDI-GDIGDIM,

95.000.75.000.70.000.
25.000M,

100.000MAATF-RT4-t\

resinaseH
LA Class1fir*HLA-DRHLA-DQHLA-DP%

of positive % of stained ?
casescells20.858.375.045.866.762.554.237.537.583.333.320.841.775.045.854.295.887.591.766.754.250.016.7Â±

34.1"42.1

Â±38.550.4
Â±36.116.3
Â±22.442.5
Â±36.040.4
Â±38.623.3
Â±29.616.3
Â±27.39.6
Â±19.050.4
Â±34.014.6Â±

28.39.2
Â±24.117.1
Â±23.751.3
Â±37.027.1

Â±32.528.8
Â±30.067.3
Â±33.082.1
Â±34.487.1
Â±29.933.8
Â±32.319.6
Â±24.421.3
Â±26.9c

of positive % of stained % of positive % of stained % of positive % of stained
cases cells cases cells casescells81.872.790.963.681.854.572.745.536.481.836.436.454.581.881.863.681.881.881.872.772.763.663.053.572.541.648.527.733.226.811.246.89.419.412.758.246.830.356.275.577.338.224.438.139.728.636.535.132.729.435.123.936.723.833.423.338.037.028.937.040.341.033.228.530.3

Â±36.4100.0100.0100.091.7100.0100.083.366.741.7100.083.358.375.0100.066.783.366.7100.0100.091.791.791.795.0

Â±9.185.8
Â±12.482.5
Â±13.642.5
Â±29.671.7
Â±22.958.3
Â±22.160.0
Â±35.740.8
Â±35.51

5.8Â±26.868.3
Â±15.938.3
Â±35.430.8
Â±32.642.5
Â±33.682.5
Â±16.039.2

Â±30.356.7
Â±29.340.0
Â±34.498.3
Â±5.898.3
Â±5.850.8
Â±27.133.3

Â±28.145.8
Â±30.991.7100.0100.0100.0100.091.7100.091.733.391.733.350.075.0100.083.383.383.3100.0100.091.791.791.781.4

Â±27.283.1
Â±16.186.3
Â±9.343.5
Â±32.569.4
Â±18.860.0
Â±31.676.3
Â±20.45

1.0Â±29.09.8
Â±18.754.8
Â±26.111.0

Â±20.612.2
Â±16.125.4
Â±23.969.6
Â±16.060.0

Â±32.157.9
Â±31.747.3

38.492.5
15.596.7
7.852.9
25.134.8
23.237.7

Â±25.5
' Mean Â±SD.

GD.I ganglioside MoAb R24 (20), anti-9-O-acetyl-GiH ganglioside
MoAb ME311 (21), anti-GD2-GDi ganglioside MoAb ME361 (22), and
anti-Gn: ganglioside MoAb 3F8 (23). The anti-cytoplasmic MAA
MoAb included the anti-M, 94.000-75.000-70,000-25.000 MAA MoAb
465.12 (10), anti-M, 100.000 MAA MoAb PAL-M2 (24), anti-TF-R
MoAb PAL-MI (25), and anti-T4-tyrosinase MoAb TMH-1 (26). The
anti-HLA MoAb included the MoAb H2-140-1 to a monomorphic
determinant of HLA Class I antigens,4 anti-ft-microglobulin MoAb
NAMB-1 (27), anti-HLA-DR MoAb CL413,4 anti-HLA-DQ MoAb
SPV-L3 (28), and anti-HLA-DP MoAb B7/21 (29). All the MoAb but
MoAb TMH-1, are of mouse origin. The MoAb TMH-1 Â¡sa rat IgG2a.
The reactivity of the MoAb preparations used in the present investiga
tion was monitored by testing with known positive tissue substrates.

The Vectastain ABC kit and biotinylated anti-rat IgG xenoantibodies
were purchased from Vector Laboratories, Burlingame, CA.

Histopathological Analysis of Lesions. The presence of epithelioid
and spindle type melanoma cells, the degree of lymphocyte infiltrate,
and the melanin content in melanoma cells were evaluated by using the
hematoxylin-eosin staining. The percentage of melanoma cells with
epithelioid and spindle characteristics was determined by evaluating
the number of nests of cells with spindle characteristics in one whole
section of each lesion. The degree of lymphocyte infiltrate was scored
as â€”,when no lymphocyte was detected; Â±,when the lymphocyte

infiltrate was scarce; +, when the lymphocyte infiltrate was unifocal;
++, when the lymphocyte infiltrate was multifocal, and +++. when the
lymphocyte infiltrate was extensive. The melanin content was scored
as â€”,when melanin was not detected; Â±.when the content was low,

and +, when the content was high.
Indirect Immunoperoxidase. This assay was performed utilizing the

Vestastain ABC kit according to the manufacturer's instructions.

Briefly, following a 30-min incubation at room temperature with PBS,
pH 7.4, supplemented with 5% horse serum, tissue sections were
incubated with hybridoma supernatants for 16 h at 4Â°C.Following 3

washings with PBS, tissue sections were incubated with biotinylated
anti-murine or rat IgG xenoantibodies for 30 min at room temperature,
washed 3 times with PBS, and incubated with avidin-biotinylated
peroxidase complex for 60 min at room temperature. The enzymatic
activity was detected by incubation for 2-3 min at room temperature
in 0.05 M Tris buffer. pH 7.6, supplemented with 0.02% diaminoben-
zidine and 0.005% hydrogen peroxide. A brown pigment developed at
sites of antigen-antibody reactions. Slides were then rinsed, counter-
stained with Giemsa solution for 10 min, and mounted with Eukitt.

Color of melanin pigment was changed to green by Giemsa solution
and could be easily distinguished from brown positive results. Negative
controls were performed by replacing primary antibody with superna
tant from the murine myeloma cell line P3-X63-Ag8.653. A lesion was
classified as negative, when no staining of melanoma cells was detected.
The percentage of stained melanoma cells in each section and the
staining intensity were estimated independently by two investigators.
Variations in the percentage of stained cells enumerated by the two
investigators were 10% or less. The average percentage was calculated
and used as a result; each value has been rounded off to the nearest
multiple of 10. The staining intensity was graded: â€”,when no staining
was detected; Â±,when the staining was faint, or barely detectable; +,
when the staining was homogeneous; ++, when the staining was strong
and homogeneous. Cells graded as Â±were included in the positive cells
in the calculation of the percentage of stained cells.

Statistical Analysis. Differences in the expression of each antigen in
terms of presence or absence in the various types of lesions were
analyzed by using the exact probability matrix test. Differences in the
percentage of stained melanoma cells in the various types of lesions
were analyzed with the Aspin-Welch / test. The coexpression of antigens
in the various types of lesions was tested using the correlation coefficient
test. The relationship of the expression of each antigen with the
thickness of primary lesions, lymphocyte infiltrate, and melanin content
of melanoma cells was tested with the stratification analysis H test.
Survival curves were calculated by using the method of Kaplan and
Meier (30). Differences between survival curves were analyzed with a
log rank test (31).

RESULTS

The results of immunohistochemical staining of 24 primary
and 11 metastatic ALM lesions and of 12 primary and 12
metastatic NM lesions with anti-MAA and anti-HLA MoAb
are summarized in Table 1. Representative staining patterns
are shown in Figs. 1-4. The following points are noteworthy.

Primary ALM lesions expressed a significantly lower level of
membrane bound HMW-MAA, VN-R, M, 110,000 MAA, and
M, 100,000 MAA than primary NM lesions. The P values were
<0.0001 and <0.0001 for the percentage of lesions stained and
of melanoma cells stained in the lesions by anti-HMW-MAA
MoAb 225.28, 0.014 and <0.0001 for those stained by anti-
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Fig. 1. Immunoperoxidasc staining with anti HMW-MAA MoAb 225.28 of 4->im cryostat sections of an ALM primary lesion (A), an ALM metastatic lesion (B),
and a NM primary lesion (C). x 100. MoAb 225.28 does not stain melanoma cells (M) in junction and dermis of ALM primary lesion but stains melanoma cells in
dermis of ALM metastatic lesion and of NM primary lesion, epi, epidermis; A/, melanoma cells; arrows, melanophages.

epi

Fig. 2. Immunoperoxidase staining with anti T4-tyrosinase MoAb TMH-I of 4-jim cryostat sections of an ALM primary lesion (A) and a NM primary lesion (B).
x 100. MoAb TMH-1 stains melanoma cells (A/) in ALM lesion but does not stain melanoma cells (A/) in NM lesion, epi. epidermis; M, melanoma cells; arrows,
stained melanocytes.

B

Fig. 3. Immunoperoxidase staining with anti-G,,, gangliosidc MoAb R24 (.-() and with anti 9-O-acelyl-G,,, ganglioside MoAb MF.3II (A) of 4-pm consecutive
cryostat sections of an ALM primary lesion, x 100. MoAb R24 stains the large majority of melanoma cells, while MoAb MEM 1 stains a low percentage.

VN-R MoAb TP36.1, 0.0111 and 0.0146 for those stained by
anti-A/r 110,000 MAA MoAb Ml 11, and 0.0334 and 0.0059
for those stained by anti-A/r 100,000 MAA MoAb 376.96. A
significantly lower percentage of primary ALM lesions than of
NM primary lesions was stained by anti-Mr 97,000 MAA MoAb
96.5 (P = 0.0163), anti-9-O-acetyl-Gâ€ž, MoAb ME311 (P =
0.0116), anti-HLA-DQ MoAb SPV-L3 (P = 0.0253), and anti-
HLA-DP MoAb B7/21 (P = 0.0307), while a significantly
higher percentage of primary ALM lesions than of NM primary

lesions was stained by anti-T4-tyrosinase MoAb TMH-1 (P =
0.0336). However, the difference in the percentage of melanoma
cells stained by this latter group of MoAb in primary ALM and
NM lesions was not significantly different. A significantly lower
percentage of melanoma cells was stained in primary ALM
lesions by anti-M, 115,000 MAA MoAb 345.134 (P = 0.0005),
by anti-lCAM-1 MoAb CL203.4 (P = 0.0063), by anti-cyto-
plasmic MAA MoAb 465.12 (P = 0.0012), and by anti-TF-R
MoAb PAL-M, (P = 0.0138) than in primary NM lesions.
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However, the difference in the percentage of ALM and NM
lesions stained by the latter four MoAb did not reach the level
of statistical significance.

The percentage of melanoma cells stained by anti-ICAM-I

MoAb CL203.4 in ALM metastatic lesions was significantly (P
= 0.0008) lower than that in NM metastatic lesions, although
the percentage of lesions was not significantly different. Fur
thermore, a significantly lower percentage of metastatic ALM
lesions than of metastatic NM lesions was stained by anti-Mr
110.000 MAA MoAb M 111 (P = 0.0373) and anti-CEA-MAA
MoAb B1.1 (P = 0.0272). No significant difference was found
in the percentage of melanoma cells stained by the latter two
MoAb in ALM and NM mÃ©tastases.

ALM primary lesions expressed a significantly lower level of
HMW-MAA than ALM mÃ©tastases,in terms of both percent
age of lesions (P = 0.0019) and percentage of melanoma cells
(P = 0.0029) stained by MoAb 225.28. This finding is corrob
orated by the markedly higher percentage of melanoma cells
stained by MoAb 225.28 in mÃ©tastasesthan in autologous
primary lesions in two of the six patients investigated (Table
2). To exclude the possibility that the differences observed
reflected the differential expression of the determinant recog
nized by anti-HMW-MAA MoAb 225.28 and not of HMW-
MAA molecules, ALM lesions were stained also with MoAb
TP41.2 and TP61.5 which recognize distinct and spatially
distant determinants from that defined by MoAb 225.28. A

very good concordance was obtained in the staining pattern
obtained with the three anti-HMW-MAA MoAb. Furthermore,

incubation of ALM primary lesions with a pool of the three
anti-HMW-MAA MoAb enhanced the intensity of staining but

did not change the percentage of stained melanoma cells (Table
3). Representative staining patterns are shown in Fig. 4.

Primary NM lesions differed from metastatic NM lesions
only in the expression of 9-O-acetyl-GD.?. The percentage of
primary lesions stained by MoAb ME311 was significantly
higher (P = 0.0361) than that of metastatic lesions. However,
the percentage of melanoma cells stained in the two types of
lesions was not significantly different.

In view of the use of HMW-MAA, M, 97,000 MAA and GD,
as markers for immunoscintigraphy and/or as targets for im-
munotherapy (32-36), their expression in the various types of
lesions is noteworthy. The three types of MAA are expressed
in a high percentage of primary and metastatic NM lesions and
of metastatic ALM lesions; GDj is expressed in a higher per
centage of primary ALM lesions than M, 97,000 MAA and
HMW-MAA. The percentage of melanoma cells stained by
anti-HMW-MAA MoAb in primary and metastatic NM lesions
and in metastatic ALM lesions is higher than that stained by
anti-A/r 97,000 MAA and anti-GD, MoAb, but lower in primary
ALM lesions. The pattern of expression of HMW-MAA in
primary ALM lesions is different from that of M, 97,000 MAA
and Gnl since at least 80% of melanoma cells were stained by

B

.4. - V

.â€¢

â€¢*

Fig. 4. Immunoperoxidasc staining with anti HMW-MAA MoAb 225.28 (A and C) and with the pool of MoAb 225.28. TP4I.2. and TP61.5 to distinct
determinants of HMW-MAA (B and D) of 4-/;m consecutive cryostat sections of ALM primary lesions. Incubation with the pool of anti-HMW-MAA MoAb 225.28,
TP41.2. and TP6I.5 enhances the intensity of staining. A and B. x 100; Cand O. x 200.
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Table 2 Differential expression of HMW-MAA in primary and autologous
melastatic ALM lesions"

Patient T.M.MoAb225.28

CL203.4
3F8SpecificityHMW-MAAICAM-1GDI gangliosidePrimary

lesionV

0+
20Metastasis

1.* 2.*3,Â°+60.

60, 50
+40, 40. 30
+ 20, 20. 20Patient

H.M.Primary

lesion0

00Metastasis*+80+50
0

" Four-^m-thick cryostat sections were tested with monoclonal antibodies in
immunoperoxidase. The staining intensity was graded: â€”,when no staining was
detected; Â±.when the staining was faint or barely detectable: +, when the staining
was homogeneous; ++, when the staining was strong and homogeneous.

* Lesion removed from skin.
' Lesion removed from lymph node.
d Percentage of stained melanoma cells.

anti-HMW-MAA MoAb 225.28 in 4 of the 5 lesions which
express this antigen. On the other hand, the percentage of
melanoma cells stained by anti-A/r 97,000 MAA MoAb 96.5 or
by anti-GDj MoAb R24 was at least 80% in only 9 of the 15
lesions which express the M, 97,000 MAA and in only 10 of
the 20 which express GDi.

The concordance in the expression of the various types of
antigens analyzed varied in ALM and NM lesions: in primary
ALM lesions a statistically significant (P< 0.0001) correlation
was found between HMW-MAA and ICAM-1 expression, GD2
-I- CD, and 9-0-acetyl-GD, expression, HLA-DR, -DQ, and
-DP antigen expression and TF-R and MoAb PAL-M2 defined
M, 100,000 MAA expression. In ALM mÃ©tastases,a statisti
cally significant (P < 0.0001) correlation was found between
ICAM-1 and HLA-DR, -DQ, and -DP antigen expression. GD2
and NGF-R expression, HLA-DR and -DQ antigen expression
and HLA-DR and -DP antigen expression. In primary NM
lesions a statistically significant (P < 0.0001) correlation was
found between CEA-MAA and GDI expression, HLA-DR and
-DP antigen expression and HLA-DQ and -DP antigen expres
sion. In NM mÃ©tastasesonly the correlation between HLA-DQ
and -DP antigen expression was statistically significant (P <
0.0001).

The thickness of primary ALM lesions was significantly (P
= 0.0282) correlated only with the expression of ICAM-1. This
analysis could not be performed for primary NM lesions, since
almost all the lesions analyzed were at least 4 mm thick.

In ALM and NM lesions no correlation was found between
the expression of any of the antigens analyzed and the presence
of lymphocyte infiltrates, melanin content of melanoma cells,
and the epithelioid and spindle type of melanoma cells. A mean
of 35% spindle cells (ranges between 10 and 50%) was found
in 8 primary ALM lesions; spindle cells were not detected in
primary NM lesions; 50% spindle cells were found in 1 met-
astatic ALM lesion and a mean of 27% spindle cells (ranges
between 10 and 50%) was found in 3 metastatic NM lesions.

The expression of HMW-MAA and ICAM-1 in primary
ALM lesions was inversely correlated with the survival of the
patients (Fig. 5) with P values of 0.01 and 0.04, respectively.
An inverse relationship was also found between VN-R expres
sion in primary ALM lesions and patients' survival but did not

reach the level of statistical significance.

DISCUSSION

The present study has compared for the first time the anti-
genie profile of ALM and NM primary and metastatic lesions
utilizing a large panel of anti-MAA and anti-HLA MoAb. To

minimize the sources of variability among patients the lesions

Table 3 Reactivity of ALM primary lesions with individual MoAb to distinct
determinants of HMW-MAA anil with their pool"

MoAb H. H.* M^S. T^F. sTo Ã•Ti^ Ã–/T K. K.

225.28
TP41.2
TP61.5

225.28+
TP41.2+
TP6I.5

+ 100'

+ 100
+ 100

f + 100

+80
+80
+80

++80

+80
+80
+80

+80

g was strong and homogeneous.
* Patient.

i ativiii.
' Percentage of stained melanoma cells.

analyzed in the present investigation were obtained all from
patients under treatment at the Department of Dermatology,
Kumamoto University Medical School, Kumamoto, Japan. The
expression of the antigens has been evaluated by enumerating
the percentage of melanoma cells stained by MoAb in frozen
sections of melanoma lesions. This method is less quantitative
than analysis of melanoma cells stained following isolation
from melanoma lesions. However, it avoids artifacts caused by
the loss of melanoma cell subpopulations during the isolation
procedure and by the contamination of melanoma cells with
other types of cells. The results have been analyzed with statis
tical tests to provide a quantitative evaluation of the differences
in the expression of the antigens by the various types of mela
noma lesions. Primary and metastatic ALM lesions express a
significantly lower level of several MAA than their NM coun
terparts. The latter include HMW-MAA, M, 97,000 MAA, 9-
O-acetyl-Gi)? and Gm-Gnj, which have a low expression also in
uveal melanoma lesions (36). The antigenic differences between
ALM and NM lesions do not reflect an antigenic paucity of
ALM cells, since the latter display a higher reactivity with anti-
Tj-tyrosinase MoAb than NM cells and a similar reactivity with
anti-HLA Class I MoAb. Since most, if not all, MoAb used in
the present investigation were derived from mice immunized
with melanoma cells originated from NM lesions, it will be of
interest to generate MoAb from mice immunized with ALM
cells to determine whether the latter express different types of
MAA and to compare their expression with that by NM cells.

Data about the antigenic profile of primary and metastatic
ALM and NM lesions deserve some comments. In both types
of melanoma, the expression of ICAM-1 is not significantly
lower in primary than in metastatic lesions. This finding is at
variance with results that we (8) have previously reported. This
discrepancy is only apparent and reflects the inclusion in the
present study of a high percentage of primary lesions thicker
than 1.5 mm since in the present investigation as well as in the
previous one (8) the expression of ICAM-1 in primary lesions
has been found to be directly correlated with their thickness. In
agreement with the results of our previous study (8), the expres
sion of ICAM-1 in primary ALM lesions was inversely corre
lated with the survival of the patients. This analysis could not
be performed for patients with NM, since 8 of the 12 primary
lesions tested were at least 5 mm thick. In agreement with
Thurin et al. (21), we have found that 9-O-acetyl-GD.i is ex
pressed in a higher percentage of primary than of metastatic
NM lesions. Furthermore, HMW-MAA has been shown for
the first time to display a significantly lower expression in
primary than in metastatic ALM lesions. This differential
expression is likely to be a qualitative and not a quantitative
phenomenon, since incubation of melanoma lesions with a pool
of MoAb recognizing distinct determinants of HMW-MAA
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Fig. 5. Correlation between expression of
HMW-MAA and ICAM-1 in primary lesions
and survival of patients with ALM. The sur
vival of patients with primary lesions stained
by anti-HMW-MAA MoAb 225.28 (A; Â¡eft)
and by anti-ICAM-1 MoAb CL203.4 (A: right)
was significantly (P < 0.01 and P < 0.04.
respectively) shorter than that of patients with
primary lesions not stained by MoAb 225.28
(O; left] and MoAb CL203.4 (O: right).

Months

increased the intensity of staining but did not affect the reactiv
ity pattern. This finding is different from that obtained with
uveal melanoma lesions; a pool of three anti-HMW-MAA
MoAb stained uveal melanoma lesions which were not stained
by individual MoAb (37). Whether the preferential expression
of HMW-MAA in ALM mÃ©tastasesis a fortuitous phenomenon

or reflects a functional role of these antigens in the metastatic
process of ALM cells is not known. The latter possibility is
supported by two lines of evidence which suggest a role of
HMW-MAA in melanoma cell attachment to other cells and
to cell substrates in tissues. HMW-MAA is expressed on mi-
crospikes at the cell surface of melanoma cells, a domain at the
cell periphery that is involved in cell-cell interactions and con
tact of cell footpads to substrates (38). Furthermore, binding of
anti-HMW-MAA MoAb to melanoma cells markedly reduces

colony formation in soft agar, presumably through interference
with cell-cell interactions (39). The role of HMW-MAA in the
metastatic process of melanoma cells may also account for the
statistically significant correlation we have found between its
expression in primary ALM lesions and the unfavorable clinical
course of the disease. If the latter correlation is not a casual
event, an alternative possibility is that HMW-MAA expression
is a marker of the degree of malignancy of melanoma cells.
Whatever the mechanism it is noteworthy that the expression
of HMW-MAA in primary ALM lesions shows no correlation
with other known prognostic parameters such as tumor thick
ness and lymphocytic infiltrate (40). If additional studies in
large numbers of patients corroborate the present finding, then
expression of HMW-MAA in primary ALM lesions may be
come an additional prognostic parameter.

HMW-MAA, M, 97,000 MAA, and/or GD! are being used
as markers for immunoscintigraphy and/or as targets for active
and passive immunotherapy (32-36). Since the major applica
tion of these approaches are metastatic diseases, the distribution
of these MAA in ALM and NM mÃ©tastaseshas practical
implications to optimize immunoscintigraphy and immuno
therapy of melanoma. Although the three MAAs are expressed
in a similar percentage of metastatic lesions, the degree of
heterogeneity, as indicated by the percentage of melanoma cells
stained within each lesion, is higher for M, 97,000 MAA and
GIXIthan for HMW-MAA. These results are in agreement with
those recently reported by Berd et al. (41) who have analyzed
with a cytofluorograph melanoma cells isolated from lesions
and stained with MoAb. Therefore, approaches which utilize
the HMW-MAA as a marker or as a target are likely to be less

susceptible to false negative results than those which utilize the
other two types of MAA.

The expression of HLA Class I and Class II antigens we have
found in both ALM and NM lesions in the present investigation
is higher than that we and others have found in various types
of melanoma, including NM (for review, see Refs. 42 and 43).
Since some of the MoAb used in the present investigation were
also used in other studies, their specificity cannot account for
the described differences. The latter may reflect the sensitivity
of the immunohistochemical technique used and/or the differ
ent characteristics of the patients with melanoma investigated.

The lower expression of HLA Class II antigens in ALM
primary lesions than in NM lesions is noreworthy, since it can
contribute to our understanding of the mechanism(s) regulating
the expression of these antigens by melanoma cells. The extent
of lymphocyte infiltrate in the ALM primary lesions analyzed
is not markedly different from that in the NM lesions. In view
of the suggested role of IFN-7 secreted by infiltrating lympho
cytes in the induction of HLA Class II antigens on melanoma
cells (44), the lower expression of HLA Class II antigens by
ALM cells than by NM cells may reflect either a differential
susceptibility to HLA Class II antigen induction and/or differ
ences in the secretion of cytokines by the infiltrating lympho
cytes. Alternatively, if expression of HLA Class II antigens by
melanoma cells reflects their stage of differentiation (12), the
present results suggest that melanoma cells in ALM primary
lesions are more differentiated than those in NM primary
lesions. The latter possibility is supported by the higher expres
sion of tyrosinase in ALM cells than in NM cells.
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