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Summary. A correlation between the lack of MHC class
I gene expression on murine tumor cells and their ability
to grow and metastasize has recently been established.
This paper studies HLA-ABC and HLA-DR antigen
expression in tumor cells and mononuclear infiltrate of
26 cutaneous squamous cell carcinomas (SCC).

Our results showed a heterogeneous expression of
HLA class I molecules in these tumors. No significant
correlation between the degree of HLA class I molecule
expression and anatomical-clinical parameters was
found. Class II antigen expression was correlated to the
histopathological type and to the degree of cell
differentiation. Most mononuclear cells infiltrating the
tumor were T-lymphocytes. No correlation with
anatomical-clinical parameters was found.
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Introduction

Human histocompatibility antigens (HLA) are highly
polymorphic glycoproteins encoded by closely-linked
loci on chromosome 6. HLA class I antigens are
expressed on most nucleated cells, whereas HLA class 11
antigens show a restricted expression pattern (Murphy et
al., 1981; Hirschberg et al., 1982). Class I antigens are
important recognition structures in immune response.
Reduced or abolished expression of HLA class I
antigens has been reported on several human neoplasias
(Natali et al., 1983, 1984; Ruiter et al., 1984; Hua et al.,
1985; Momburg et al., 1986, 1989; Garcia-Espejo et al.,
1986). Using different murine tumor models, it has been
shown that malignant capacity is correlated with the loss
of class I histocompatibility molecule expression
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(Festenstein et al., 1982; Schmith and Festenstein,
1982). Furthermore, when these cells are transfected
with H-2 class I genes, the subsequent surface
expression of these molecules abrogate their invasive
capacity (Hui et al., 1984; Tanaka et al., 1985; Wallich et
al., 1985).

Class II antigens are important for communication,
interaction, and regulation of cell systems colaborating
in the induction of the immune response. The expression
of HLA-DR is important as a restriction element for the
induction and proliferation of the helper T-lymphocytes
(Quigstad et al., 1983; Niedecken et al., 1988).

The importance of HLA antigen expression on solid
tumors in the interactions with autologous T-
lymphocytes was recently demonstrated by Vénky et al.
(1987, 1988, 1989). In another study by Natali et al.
(1981) which examined cell suspension and cryostat
sections from malignant melanoma, they found
heterogeneous HLA-DR expression, with a variable
proportion of negative cells in all their cases.

Human SCC are characterized by a high metastatic
potential. It has been postulated that mononuclear cell
infiltration surrounding tumor masses plays a role in an
immunological reaction against the tumor and aggressive
biological behaviour appears to be related to defects in
the immunological status or in local immunosurveillance
(Murphy et al., 1982). It has been found that
mononuclear cell infiltrates consist mainly of T- and B-
cell activates, Langerhans cells (LC) and monocytes
(Habets et al., 1989).

The mechanism responsible for the expression of
class II antigens on keratinocytes in the lesions of these
cutaneous tumors is still debatable (Chen et al., 1988).
Considering the role of histocompatibility antigens in the
recognition of tumor cells by T-lymphocytes, the aim of
this paper is to further investigate HLA antigen
expression on different types of SCC and the
relationship that it has on the infiltrating lymphocyte
activation markers and on the clinical-pathological
criteria of malignancy.
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Materials and methods
Patients

Twenty-six primary cutaneous SCC obtained from
patients, who at the time of excision were not being
treated with chemotherapy and/or radiotherapy were
studied. Detailed clinical questionnaires were maintained
and included information relevant to skin type, sun
exposure and biological aggressiveness of lesions (size,
ulceration, rapidity of growth) and tumor-associated
cutaneous lesions. There were no signs suggesting
immunological abnormalities or metastatic lesions. Upon
removal, tumor specimens were divided into two parts:
one was fixed in 10% buffered formaldehyde and
processed for histological examination, whereas the
other was embedded in Tissue-Tek II O.C.T. compound
(Milles Laboratories), frozen immediately in liquid
nitrogen and stored at -80 °C until used. The clinical
diagnosis of SCC was confirmed in all cases by
histological examination of paraffin-embedded sections
stained with haematoxylin-eosin. The degree of tumor
cell differentiation, tumor invasion and mononuclear cell
infiltration were also evaluated (Table 1).

Immunohistochemical staining
Serial cryostat sections (6 pm thick) were air-dried,

fixed in acetone for 10 minutes and stained by the
indirect immunoperoxidase technique. Briefly, after

Table 1. Histopathological characteristics of 26 cutaneous S.C.C. studied.

washing with phosphate-buffered saline (PBS, pH 7.4),
endogenous peroxidase was blocked by incubation with
hydrogen peroxide (3%) for 10 min. Sections were then
extensively washed in PBS and treated with normal
swine serum diluted to 1:20 in 0.05M Tris buffer
(pH 7.6) for 20 min. The specimens were incubated on
slides with monoclonal antibodies (MoAb), obtained in
mouse, as indicated in Table 2 at the optimal dilution
and incubated for 20 min. They were then sequentially
incubated with peroxidase, labelled rabbit antimouse
immunoglobulin (20 min) and peroxidase, labelled
swine antirabbit immunoglobulin (20 min). Washings
between incubations were performed with PBS and
incubations were performed in a humidified chamber at
room temperature. The reaction was revealed by
incubation with 0.05% 3-amino-9-ethylcarbazole
(10 min) and 0.01% hydrogen peroxide in 0.1M acetate
buffer (pH 5.2). The slides were rinsed in distilled water,
counsterstained with haematoxylin and mounted with
glycerol gelatin. Negative controls without primary
monoclonal antibody and normal mouse serum were
included. All reagents were from Dako corporations.
Observations were carried out in the tumor masses, in
the cell infiltrates surrounding SCC and in adjacent skin.

Statistical analysis
The relationship between HLA molecule expression

on tumor cells and clinical-pathological parameters was
assessed with the chi square test.

CASE  CELL DIFFERENTIATION DEGREE

TUMOR INVASION

HISTOPATHOLOGICAL CLASSIFICATION

1 Good Superficial dermis Type |
2 Moderate Profound dermis Type llI
3 Good Superficial dermis Type Il
4 Good Superficial dermis Type |l
5 Poor Profound dermis Type IV
6 Good Profound dermis Type |
7 Good Profound dermis Type |
8 Moderate Profound invasion Type Il
9 Moderate Profound dermis Type IV
10 Good Superficial dermis Type |
11 Good Superficial dermis Type |
12 Moderate Profound dermis Type |l
13 Good Profound dermis Type |
14 Good Superficial dermis Type !
15 Good Superficial dermis Type ll
16 Good Profound dermis Type |
17 Good Superficial dermis Type |
18 Good Superficial dermis Type |
19 Good Superficial dermis Type |
20 Good Superficial dermis Type |
21 Moderate Profound dermis Type llI
22 Moderate Subcutaneous Type Il
23 Good Superficial dermis Type |
24 Moderate Subcutaneous Type ll
25 Poor Profound invasion Type llI
26 Poor Profound dermis Type Nl
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Resuits

Most of the SCC studied were located in sun-exposed
skin.

HLA class | antigen expression on tumor cells

The monoclonal antibody, W6/32 was used to stain
the normal epidermal cells from the basal to the granular

Table 2. Monoclonal antibodies.

cell layers and served as a positive control. The tumor
cell expression pattern with anti HLA-ABC MoAb was
very heterogeneous; 30% exhibited uniform superficial
staining of most tumor cells while 35% showed scattered

Table 3. HLA antigen expression on cutaneous squamous cell
carcinomas and their mononuclear infiltrates.

TUMOR PERCENTAGES
(staining pattern)*
+ +

SPECIFICITY DILUTION
WE/32 (ATCC) HLA-A, B, C 1/1,000
EDU (Vilella, R.) HLA-DP, DQ, DR 11100
OKT3 (Ortho) CD-3 171,000
OKTS (Ortho) CD-1a 1/50

Tumor

HLA class | (W6/32) 30 35 35
HLA class Il (EDU-1) 8 35 57
Infiltrate

HLA class Il (EDU-1) 43 13 44

(*). +: homogeneous positive; +: partially positive; -: negative.

Fig. 1. Squamous cell carcinoma (without counterstain)

showing HLA class | antigens. Staining Wé/32 MoAb. x 2,000
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staining in only a few areas of the tumor (Fig. 1). The
remaining 35% showed no significant staining for HLA-
ABC MoAb. These results are summarized in Table 3.
No correlation was found between HLA class I antigen
expression and the clinical pathological parameters

Table 4. Statistical correlation between HLA expression and
histopathological tumor characteristic of cutaneous S.C.C.

HISTOPATHOLOGICAL CELL TUMOR
TYPE DIFFERENTIATION INVASION
X2 p X2 p X2 p
Tumor HLA
class | 3.73 n,s, 6.13 n.s. 9.58 n.s.
Tumor HLA
class Il 15.26 <0.05 26.79 <0.01 489 n.s.
Infilt. HLA
3.28 n.s.

class Il 14.07 n.s. 5.36 n.s.

(Table 4) or between HLA class II expression on tumor
cells or infiltrating lymphocytes (Table 5).

HLA-DR molecule expression on tumor cells

The monoclonal antibody, EDUL was used to stain
the LC which served as a positive control. The tumor
cell expression pattern with anti HLA-class II MoAb
showed weak homogeneous staining in 8% of the cases

Table 5. Statistical correlation between HLA expression tumor cells and
infiltrating mononuclear cells of cutaneous S.C.C.

CHARACTERISTICS X2 p

HLAITvs HLANT 8.28 n.s.
HLA I Tv.s. HLAIIL 13.78 n.s.
HLAII Tv.s.HLAIIL 6.78 n.s.

Fig. 2. Squamous cell carcinoma exhibiting uniform reactivity
against HLA class |l antigens. Staining EDU-1 MoAb. x 1,000
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(Fig. 2), 35% scattered staining in only a few areas of
the tumor, usually in peripheral areas near the
mononuclear infiltrate, while the remaining 57%
exhibited no significant staining for this MoAb (Fig. 3)
(Table 3). The intratumoral dendritic cells found were
HLA-DR positive. Class II antigen expression in tumor
cells was correlated with the histopathological type and
cell differentiation, whereas no correlation was observed
with tumor invasion (Table 4), or between HLA class I
antigen expression in tumor cells and HLA class 1I
expression in infiltrating lymphocytes (Table 5).

CD-3 and HLA-DR molecule expression on the infiltrate

The infiltrate analyzed at this point was always
peritumoral and differentiated itself from the one in the
ulcerated tumors, these having an inflammatory
response. In all the tumors analyzed, most infiltrating
mononuclear cells were CD-3 positive and reacted to the
MoAb, OKT3 (Fig. 4). Further analysis of HLA class II
molecule expression in the infiltrate showed that 43% of
the cases expressed class II molecules homogeneously,

Fig. 3. Peripheral areas in squamous cell carcinoma showing HLA-DR
antigen in a focal infiltrate and intratumoral dendritic cells. Staining
EDU-1 MoAb. x 1.000

13% were partially positive and 44% did not exhibit
class II reactivity in these cells (Table 3). This result
indicates that a large part of the peritumoral infiltrate is
made up of activated T-lymphocytes. There was no
correlation between HLA class II antigen expression on
the infiltrate and the remaining parameters considered
(Tables 4, 5).

CD1a molecule expression on tumor cells and cellular
infiltrate

In the skin adjacent to the tumors, in the tumor itself
and in the peritumoral infiltrate, CD1a molecule
expression was studied with the monoclonal antibody,
OKT®6. At the level of the epidermis, OKT6-positive
cells with a dendritic structure along the basal and
spinous layers (Fig. 5) were found, whereas no
significant differences either in distribution or in number
were observed when compared to the normal skin
controls which had not been exposed to the sun.

Moreover, OKT6-positive cells were always found
between the peritumoral lymphocyte infiltrate and the

Fig. 4. Mononuclear cell infiltrate OKT3-positive adjacent to squamous
cell carcinoma. Staining OKT3 MoAb. x 1,000
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Fig. 5. OKT6 expression by Langerhans cells located in epidermis,
intratumoral and in the peritumoral infiltrate. Staining OKT6 MoAb. x 200

tumor cells. A decrease in the number of intratumoral
LC with respect to the number present in the epidermis
adjacent to the tumor and in the control epidermis was
found in 53.8% of the cases, although no morphological
alterations were observed.

Discussion

A heterogeneous expression of MHC class I
molecules in SCC has beeen described by several
authors (Hua et al., 1985; Markey et al., 1990). Our
results confirm this heterogeneous expression in
different histopathological types of SCC: 30% express
HLA class I molecules; 35% are partially positive; and
35% do not express these molecules. However, HLA-
ABC antigen expression on tumor cells is not correlated
with the histopathological type, the degree of tumor
infiltration or differentiation (Table 4). The number of
tumors studied in this paper lead us to question the use
of HLA class I molecules as a prognosis parameters as
other authors have suggested (Markey et al., 1990). On
the other hand, in the studies carried out on basal cell
carcinomas (BCC), our results show a correlation

between the degree of cellular differentiation and HLA
class I expression in tumor cells, BCC being better
differentiated as these were the ones which more
markedly and homogeneously expressed these antigens
{Garcia-Plata et al., 1991).

Moreover, a significant correlation is found between
HLA class II antigen expression on tumor cells, the
histopathological type and the degree of tumor
differentiation, although this is not so with the degree of
tumor invasion. This relationship indicates that most
malignant or undifferentiated tumor express high levels
of class II antigens. Consequently, this antigen
expression can be used as a parameter for the assessment
of malignancy in the.SCC (Markey et al., 1990) as has
already been proposed for malignant melanoma (Brocker
et al., 1984; Ruiter et al., 1984). However, it is necessary
to point out that many tumors expressed class II
molecule in the peripheral areas adjacent to the cellular
infiltrate, although no direct relationship between the
degree of tumoral invasion has been found. Further
studies completing these findings are necessary before
any definite conclusions can be drawn as other authors
have reached different conclusions with SCC of the
larynx in which they associate class Il expression and a
marked cellular infiltrate with a favorable prognosis, not
finding HLA class II antigen expression in the metastasis
(Esteban et al., 1990). Thus, several authors have
proposed that the expression or not of HLA-DR in
melanic tumors should not be used to distinguish benign
or malign melanocytic proliferations (Ruiter et al., 1982;
West et al., 1989).

Finally, our results are not conclusive enough to state
that there is a direct relationship between HLA-DR
antigen expression in the tumor cells and the malignancy
of the tumor. Altered expression of the major
histocompatibility complex (MHC) antigens by
epidermal tumours may enable them to escape the host
defence mechanisms and invade surrounding tissue
(Markey et al., 1990).

Our results confirm previous data that mononuclear
cell infiltrates associated with these neoplasms are
predominantly T-cells and L.C (Hua et al., 1985;
Kohchiyama et al., 1986). Moreover, 56% of these
tumors have activated T-cell lymphocytes and express
HLA class II antigens. Although this study does not
attempt to determine the HLA-DR induction
mechanisms in tumor cells, the expression, especially in
the cells located near the infiltrate of the activated
lymphocytes can be explained as a stimulation by
gamma interference on the T-lymphocytes, as other
authors have pointed out (Steeg et al., 1982;
Schneeburger et al., 1986; West et al., 1989). With
regard to this, Kohchiyama et al. (1986) have reported
that activated T-cells are the predominant subpopulation
infiltrating SCC, although they state that the presence of
small numbers of NK-cells in the lesions could also
contribute to the immune response against the tumor.

As to the behaviour of the LC in SCC, marked
contradictions are observed in the studies carried out.
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While some authors find a decreased number of cells
and morphological alterations (Smolle et al., 1986;
Alcalay et al., 1989), others find an increase of LC when
compared to certain areas of the skin control or when the
skin is adjacent to the tumor (McArdle et al., 1986). In
our study with a specific LC marker (OKT6), a decrease
in the number of intratumoral LC was found in 14
tumors when compared to the epidermis adjacent to the
tumor and to the epidermal control. However, the
morphology was always dendritic. In the remaining SCC
(12 out of 26) no quantitative or qualitative variations in
the cells were observed. The assessment of the number
and morphology of LC can undergo noticeable variations
depending on the markers used, which probably explains
the marked fluctuations observed in the different studies
and which Alcalay et al. (1989) already reflect in a
previous study.

In summary, our results show that HLA class I and
class II antigens can be differentially expressed on tumor
cells from SCC. Although further studies are necessary,
the analysis of HLA expression on tumor cells,
especially HLA class II antigens, could contribute to set
the grounds for a possible prognosis criteria.
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