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ANTIGENIC PHENOTYPE OF RADIAL GROWTH PHASE
MELANOMAS WITH OR WITHOUT A VERTICAL

GROWTH PHASE PORTION

Laura Brogelli,' Paole Cari,” Umberto Maria Reali,”
Nicola Pimpinelli ' and Silvia Moretti '

(" Clinica Dermatologica 11 dell’ Universita degli Studi di Firenze and ? Servizio di Chirurgic
Plastiva Dermatologica, Istituto di Clinica Dermosifitopatica, Universita di Firenze)

The expression of 4 melanoma-associated amtigens amd of class 1 and 11 HLA antigens was
investigated in 12 superficial spreading melanomas (SSM) and in 8 SSM with a vertical growth
pattern portion (SS+NM) by ¢he use of monoclenal antibodics and an indirect immuno-
peroxidase procedure. Monoclonzl antibodics 225.28, 763,74, CL. 203, VF19-LL217, Q5-13,
W6-32 and anti-HLA-DR, were used, Each antigen was more frequently expressed by §S+NM
on the whole than by SSM and also by the radial growth pattern porticns of §S-f NM than by
SSM. Vertical growth pattern portions of SS+NM were not antigenically similar to radial
groseth pattern portions in the same tumors. The high freguency of antigen expression in
radial growth pattern melanomas seems to be associated with the appearamce of a more

invasive cell population.

When hybridoma technology was applied to
human melanoma cell lines, immunologic hetero-
geneity was demonstrated in addition to already
known diversilics in biochemical and biologic
properties (1, 2, 5-7, 10). Surgically removed mela-
nomas were also later [ound 10 be heterogensous
{13, 14). Such a variability of the antigenic phe-
notype prevented an immediate clinical use of
monoclonal antibodics but suggested interesling
tools for the interpretation of tumor progression
(53). The expression of distinet antigens in mela-
noma cell lines was thus associated with different
stages of melanocytic differentiation (12), and im-
munchistologic investigations of surgically remov-
cd human mclanomas showed some principles
of antigen expression, in spite of its heterogeneity.

Brocker et al. (3) found that some antigens were
associated with a poor or a good prognosis, in-
dependently of tumor thickness. Ruiter et al. (17}
and Brocker et al. (4) demonstrated the associa-
tion of major histocompatibility antigens with
histomorphologic prognostic factors  (thickness
and level).

We investigated the antigen expression of su-
petficial spreading melanomas (SSM) as such,
clinically appearing as plaques, and of SSM with
a vertical growth portion, clinically appearing as
plagues plus nodule(s) (SS4NM), to inquire
about the relationship between the antigenic phe-
notype and the pattern of growth of primary ma-
lignant melanoma in vivo.
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Table 1 - Staining results: percentage of stained cells per section.

Thickness, Antibody
No. (nm)
Level 225,28 763.74 CL.203 VFI14Y-LL217 <Q5-13 Wo-32 HLA-DR
SSW
1 0.35 0-10 {0-10 0-10 0-1¢ 0-10 51-80 0-10
I
2 0,38 0-10 51-80 o-10 0-10 Q-1 51-80 0-10 .
I
3 0.35 0-10 0-10 0-10 ¢-10 ND 51-80 11-30
T 4
4 047 0-10 0-10 0-10 11-30 0-10 0-10 0-10
[11
3 0.95 0-10 31-50 D-10 0-10 11-30 > 80 0-10
i1l
6 4.20 31-30 31-50 010 0-10 11.30 51-80 0-10
v
7 4.75 0-10 0-10* 51-80 31-50 0-10* > 80 WD
v
8 3.90 ND > RO 51-80 5180 3150 = 80 31-50
v
9 1.10 >> 80 > &0 L1-30 11-30 31-50 = 80 D-1D
IT1
{0 1.63 11-30 11-30 0-10- D-10* O-10 > &0 0-10
II1
11 1.75 11-30 11-30 Q-10 0-10 0-10 o= 80 0-10
Iv
i2 1.40 O-10 11-30 Q-10° 31-50 010 > 80 01D
v
SS+NM
13 5.60 t 1130 11-30 51-80 0-10 3i-30 >> 80 31-50
111 v 31-80 51-80 0-10 0-10 51-80 > 80 0-10
14 3.20 r 11-30 11-30 11-30 11-30 ND ND 11-30
v v 11-30 11-30 0-10 0-10 ND ND 0-10
15 4.29 r 010 11-30 0-10 ND 0-10 31-50 0-10
111 v 1130 11-30 0-10 0-10 31-50 31-50 010 .
16 3.0 r 0-10 D-10 0-10 1130 31-50 11-30 11-30
IV v 5180 >~ 80 010 0-10 31-50 "> 80 31-50
17 3.50 r  0-10 D-10 11-30 11-30 1130 11-30 31-30 L
[11 v 1130 11-30 0-10 0-10 11-30 11-30 0-10
18 1.90 r 1130 31-50 51-80 11-30 3150 11-30 3150
v v >80 > 80 11-30 0-10" 51-80 11-30 11-3¢
19 3.20 r >80 > 80 11-30 11.30 11-30 > 80 31-50
HI v 3150 > 80 31-50 0-10 Q-10 31-50 0-10
20 2.08 r 31-80 > 80 010 0-10 Q-1 >80 Q-10
v v 8D ~ RO 31-50 0-10 11-30 > 80 11-30

ND: not done;  *: clusters of stained cells; r: radial growth phase; v: vertical growth phase.
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Material and wmethods

Tumors. Twenty primary malignani melanomas
were examined. They were divided into two
groups on the hasis of clinical features. In the
first group there were 12 malignant melanomas
clinically appearing as plaques (SSM). Tn the
second group there were 8 malignant melanomas
appearing as plaques plus nodule(s) (SS+NM}.
At microscopic examination, SSM showed a radial
growth phase pattern, whereas SS+NM had a
radial growlh phuse patlern associated with a
vertical growth phase pattern, following criteria
proposed by Clark et al. {9). Among SSM, there
were 3 level 1L, 4 level TIT and 5 level 1V
tumors, according to Clark. Among SS4+NM, 3
tumors were level 1[I and 5 were level [V, All
the melanomas we examined were more than 0.75
mm thick, except for 4 SSM. Representative
portions were included in OCT and cut in 5 pm-
thick sceetions.

Monoclonal antibodies. Four monoclonal anti-
bodies against melanoma-associated  anligens
(MAA) (22528 and 763.64 against HMW-MAA;
CL.203; VF19-LL217) were kindly provided by
Dr. S. Ferrone, Department of Micrebiclogy amd
Immunology, New York Medical College, Valhal-
la. New York (U.S.A.). Anticlass I W6-32 and
anti-class II Q5-13 were also supplicd by Dr. S.
Ferrone. Anu-HLA-DR  was purchased from
Becton and Dickinson (Mountain View, Califor-
nia, U.S.A)).

Immunoperoxidase lechrigue. An indirect im-
munoperoxidase technique, amplified by streptavi-
din-biotin-peroxidase complex (Amersham, Buck-
inghamshire. U.K)), was used. Acelone-chloro-
form-fixed cryostat sections were incubated with
monoclonal antibodies tor 30 min, Sections were
then iocubated wilh goal biotinylated Fab-anli-
mouse serum {Amersham) and with streptavidin-
biotin-peroxidase complex (Amersham). Peroxi-
dasc reaction was performed using  3-amino-9-
ethyl-carbazole and 11,0, in acetate buffer.
Counterstain was <one with Mayer’s hematoxylin.
Negative controls were run in parallel; the po-
sitive reaction of some monoclonal antibodies
with normal cells served as an internal conlrol.

Evaluation. The percentage of stained cells in
each section was evaluated by two indenpendent
observers., Scctions were indicated as positive
when at least 10 % of cells that could be iden-
tified as tumor cells or clusters of them were
staincd. Four positivity classes were assessed:
11 %-30%, 31%-509%, 51% -80%, >80 %
of stained cells per secticn.
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Results

The staining results of each case are listed
in Table 1. The number of positively staincd SSM
and SS+NM {(more than 10% or clusters of
positive cells) is reported in Table 2 (figs. 1 and 2).

Each antigen tested was expressed by a higher
number of SS4+NM than of $5M (tahle 2). The
radial growth phase of SS { NM was also more
frequently positive for cach antigen than the
radial growth phase SSM, although differences
were less marked. This was observed also when
SS+NM were matched with SSM of the same
Clark levels. All SS+NM wete Clark’s level IIH
or 1V, and they were compared to the 9 SSM of
thc same Clark levels: all antigens were present
in lower percentages of SSM than were the pla-
ques of SS+NM. Only the epitope of the HMW-
MAA marked by the monoclonal antihody 763.74
was represented in the same percentage of SSM
or of radial growth portions of SS+NM.

The pasitivity of the radial growth phase was
not necessarily associated wilh lhe positivity of
the verlical growth phase in a single SS+NM,
and vice-versa. In fact, one phase was sometimes
positive while the other one wus ncgative in a
single SS+NM, and when both phases were
posirive, the percentage of stained cells in one
phase was usually different from the other one.
The HMW-MAA was expressed in a smaller
number of radial growth phases than veriical
growth phases; for monoclonal antibodies CT..203
and VF10-1.L217 the opposite was true. Class I
and class Il antigens were almost cqually rc-
presented in both growth phases. In addition,
each monoclonal antibody stained variable per-
centages ol cells in positive lesions, among SSM
and SS+4NM.

Discnssion

We investigated the expression of 4 MAA and
of class I and class II HLA antigens in 12 malig-
nant melsnomas clinically appearing as plaques
(85M) and in 8 malignant melanomas clinically
appearing as plaques plus nodule(s) (SS+NM);
monoclenal antibodies and an indirect immuno-
peroxidase procedure were used. Different fre-
quencies of antligen expression between the two
groups were observed. FEach antigen was mare
frequently expressed in SS+NM than in SSM,
even when (umors with the same Clark levels
were considered and when only the radial growth
area of both types of tumors was taken into
account.
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Fig. 1 - An cxample of SSM stained with 225.28: black areas cons

Brogeili et al.

o ' PSS

ist of slained cells, cxeept for the portions

indicated by arrows where there are pigmented non-stained cells (x 80).

Leels ©oeMzien, EICTHEIINE 5

Fig. 2 - An example of SS *NM stuined with 763.74:
the radial growth phase portion shows a lower per-
centage of stained cells than the vertical growlh phause
portion. The ditferent intensity of staining js also re-
murkablc (< 250).

Class 11 IILA determinants (in our study
recognized by anti-lILA-DR or by Q5-13 mono-
clonal antibodies) were rarely present on SSM
and. in contirast, frequently expressed on SS+NM,
both in radial and vertical growth areas. These
antigens are usually considered to be associated
with tumor progression in melanoma (4, 16, 17).
Brocker el al. (3) found that HLA-DR antigen
was associated with tumor thickness and level of
invasion; they also observed that patients with
HLA-DR+ primary melanomas had earfier
metastases than palients with HLA-DR — tumors,
irrespective of tumor thickness, Ruiler ¢t al. (17)
demonsiraicd that class TI HI.A antigens were
rare in nevi and were frequent in thick primary
melanomas and in metastases (16, 17).

In our series of melanomas, HLA-DR antigen
was present in 86 % of tumors showing. in ud-
dition to a radial growth phase. a vertical growth
phasc, which has been considered by Clark as an
expressivn of a more aggressive behavior (8).
HILA-DDR antigen was expressed only in 19 9% of
mclanomas with just a radial growth phase. The
diferenice between the two groups of tumors
persisted also when tumors of comparable Clark
levels were taken into account. Therefore, the
difference in HLA-DR expression belween SSM
and SS+NM dous not scem to be related only
to the level of invasion of (umors, but also to
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Table 2 - Positive lesions {> 10 % stnined cells per scetion).
22528 763.74 CL.205 VFI19-LL217  Q5-13 Weo-32 HLA-DR

SSM!

12) 4/11 36% 9712 73% 5712 42%  6/12 50% 5/11 45% 11/12 92% 2/11 19%
S5+ NM2(R)

whole 8/8 100%  8/% 100% 6/8 75% 5/7 T71% 7/7 100% 7/7 100% 7/8 B86%

vert 8/8 100%  B/R 100% 3/8 37% 1/& 12% 6/7 86% /7 100%  3/8 37%

rad 5/8 B2% 8/8 73% 5/8 e2% 5/1 TI% 5/7T T1% /7 100% 6/8 73%
SSM ILI/IV®

(C)] 4/8 50% &/9 8% 5/9 55% 5/9 55% 5/ 35%  B/9 88% 1/8 12%

' Al SSM (L, LIT and TV level).
* Al SS+NM (ILl and 1V level).

* Among 55M, 9 III ar 1V level SSM are sepuraied bueause they closely matched SS+ NM as regards level.

the clinico-pathalogic type of melanomas (SSM
versus S5+ NM).,

Lcss marked differences in frequency of antigen
expression were observed as regards the 4 MAA
studied. They were all expressed by a higher
number of SS4+NM than of SSM.

Class 1 antigens were demonstrated in almost
every lumor, in accord with Ruiter et al. (17).

We found that the antigenic phenotype of the
radial growth phasc of SS+NM was different
from the phenotype of the radial growth phase of
SSM and also from the phenotype of the vertical
growth phase ol SS+NM in our series of mela-
nomas. Tn fact, the [IMW-MAA was represented
in a smaller number of radial growth phases than
of verlical growth phases in 854+ NM., and when
it was present in the radial growth phase it was
usually expressed in a lower pereentage of cells,
The vpposite was true for monoclonal antibodies
CI..203 and VF19-LL2{7.

There is some cvidence that tumar progression
it a stepwise phenomenon that may reflect the
sequential appearance wilthin the tumor of sub-
populations with new characteristics leading ta
growing invasiveness and to competence for me-
tastasis (13). Such a hypothesis is at present sup-
ported by histopathologic and immunopheno-

References

1. Albino A.P., Lloyd O.K., Houghton A.N., Oettgen
TL.T,, Old L.J.: Heterogeneity in surface antigen
and glycoprotein cxpression of cell lines derived
from different melanoma metastases of the same
patient. ], Exp. Med., 134: 1764-1778. 19%1,

typic studics also in malignant melanoma (8, 11).
Our results may bhe in accord with the idea of
tumor progression also as u fcaturc of melanoma.
In fact, they show differen: patterns of antigen
expression in melanoma, which are associated
with different pallerns of tumor growth, ie.,
radial growth phase in $SM and radial growth
plus vertical growth phase in SS+NM,

Fenotipo antigenico di melanomi a diffusione super-
ficiale con ¢ senza una porzione a crescita verticale

E stata indagata Pespressione di 4 MAA & degli
antigeni HLA di I e I classe in 12 melanomi a dif-
fusione superficiale (SSM) e in 8 SSM con una por-
zione a crescita verticale (S8-| NM), impiegando anti-
corpi monoclonali e una tecnica di immunoperossidasi
indiretta, Sono stati psati gli anticorpi manoclonali
225.28, 763.74, CL203, YF19LL217, Q5-13, Wh-32 ¢
anti-HLA-DR. Tutti gli antigeni erano espressi da un
mnggior numere di 8§+-NM che di 88M, anche quan-
do si prendevane in vonsiderazione le sole arce a cre-
scita radiale. Le aree a crescilu verticale dei SS+NM
esprimevano ghi amtigeni con diversa freguenzy e in
diverse percenmali di cellule rispetto alle arce a cre-
scita radiale degli stessi tnmari, L'alta frequenza di
espressione di antigeni nelle aree di melanoma a cre-
svita radiale sembra associata alla comparsa di una
pupolazione cellulare dotata di maggiore aggressivita.

2. Burranco 8.C., Ho D.H.W., Drewinko ., Rousdahl
MM., Humphrey R.M.: Differential zensitivities of
hurnen melanoma cells grown in vitro to arabinosyl
cylosine, Cuancer. Res., 32: 2733-2736, 1972.

3. Brocker E.B., Suter L., Bruggen J.. Ruiter D.J.,
Macher T, Sorg C.: Prenotypic dynatnics of tumor
progression in human malignant melanoma, [nt. J.
Cancer, 36: 29-33, 1985,



162

o0

11.

.Brocker E.B., Suter L., Sorg C.: HLA-DR anligen

expression in primary melanomas of the skin. J.
Invest, Dermatol., 82: 244-247, |984.

- Bruggen T., Macher F., Sorg C.: Expression of stir-

face antigens and its relation ta parameters of
malignancy in human malignant melanoma. Cancer
Immunol. tmmuncther., 10; 121-127, 1981,

. Bruggen J., Sorg C.: Detection of phenotypic dif-

{erences on humun malignunt melanoma lines and
their variant sublines with monoclonal antibudies.
Cancer Immunol. Immunother., 15: 200-205, 1983.

. Burchiel 8.W., Martin |.C., Imai K., Terrone S.,

Warner N.L.: Heterogeneity of HLA-A, B, la-like,
and mclanoma-gssociated antigen coxpression by
human melanoma cell lines unalyzed with mono-
clonal antibodies and ow cytometry. Cancer Res..
42: 41104115, 1982,

.Clark W.H., Elder D.E., Guerry D., Epstein M.N.,

Greene M.H., Van Horn M.: A study of tumor
progression: the precursor lesions of superficial
spreading and nodular melanoma. Hum. Pathal.,
15: 1147-1165, 1984.

.Clark W.H.. Elder D.E., Van Horn M.: ‘The biolo-

gic forms ol maulignanlt melsnoma, Hum, Pathol.,
17: 443-430, 1986.

.Fidler 1.J., Kripke M.L.: Metastasis results [rom

pre-existing variant cells within a malignant tu-
mor. Science, 197: 893, 1977

Herlyn M., Balshan G., Bennicelli J.. Du Pont
Guerry 1V, Haluban R,, Herlyn D, Elder D.E,,
Maul G.G., Steplewski Z., Nowell P.C., Clark

13.

16.

17.

Bragelli et al.

W.R.. Koprowski H.: Primary melanoma cells of
the vertical growth phasc: similarities to metastatic
cells. J. Natl. Cuncver [nst., 74: 283-289, 1985.

-Houghton A.N.. Eisinger M., Albino A.P,, Cairn-

cross [.G., Old L.J.: Surface antigens of melano-
cyte and melanoma. Markers of melanocyle dil-
ferentiation and melanoma subsets. . Exp. Med.,
156; 17535-1776, 1982.

Natuli P.G,, Cavalicrc R., Bigotti A., Nicotra M.R.,
Russo C., Ny AN., Ciacomini P., Ferrone 5S.:
Antigenelic heterogeneily of surgically removed
primary and autologous melustatic human mcla-
nama lesions. [. Immunol., 130: 1462-1466, 1983,

. Natali P.G., Bigatti A., Cavaliere R., Liao SK..

Taniguchi M., Matsui M., Terrone S.: Heteragene-
ous expression of melanoma-associated antigens
and HEA antigens by primary and multiple me-
tustatic lesions removed from patients with me-
lanoma. Cancer Res., 45: 2883-288Y, 1985.

.Nowell P.C.: Mechanisms of tumor progression.

Cancer Res., 46: 2203-2207, 1986.

Ruiter D.)., Bhan A.K., Flarrist T.]., Sober A.|..
Mihm M.C.: Major histocompatihility antigens and
mononuglcar  inflammatory infiltrate in  henign
nevorelanocytic proliferations and malignant me-
lanoma. J. Immunol.. 129: 2808-2815, 192,

Ruiter D.f., Bergman W., Velvaarl K., Schefler E.,
van Vioten W.A | Russo C., Ferrone S.: Emmuno-
histochemical analysis of malignant melancomas and
nevocellular nevi with monoclanal antibodies to
distinct monomorphic determinants of HLA anti-
gens. Cancer Kcs., 44: 3930-3935, 1984.



