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Downmodulation of HLA class I expression by
dexamethasone in MCF-7 cell line
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Several reports have shown the importance of MHC class I antigens in enabling
the host to regulate tumour growth in vivo. Glucocorticoid hormones have strong
immunosuppressive effects and are known to be regulators of gene transcription. In
this report the expression of Major Histocompatibility Complex (MHC) class I anti­
gens in six breast carcinoma cell lines have been studied before and after treatment
with the synthetic glucocorticoid dexamethasone. Hence, HLA class I expression in
the MCF-7 cell line was down-regulated in the presence of dexamethasone . This
down-modulation of expression appeared to be mediated by transcriptional mecha­
nisms, as revealed by HLA-class I mRNA levels.
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Eukaryotic gene transcription is nor­
mally regulated by interactions of cis-act-
ing DNA elements which contain
sequences that bind specifically to certain
proteins or nuclear factors (3).

Hormone response elements (HREs)
are DNA sequences found on the 5’ gene
sites which show binding affinity for

Correspondence to F. Rodn'gucz. 

either hormone receptors, activated by
binding to the corresponding hormone, or
other proteins induced by these receptors.
Hormonal action derives from HREs acti­
vation (3).

The family of steroid hormone recep­
tors has been the most widely used model
for the study of these DNA sequences.
Various hormones share consensus
sequences, i.e. glucocorticoids, proges­
terone, androgens and mineralocorticoids 
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share the same GGTACAnnnTGTTCT
sequence, while the receptors for oestro­
gen, thyroid hormones, retinoic acid and
vitamin D share the AGGTCAnnTGAC­
CT sequence (3).

Some proteins, induced by steroid hor­
mones, can activate or inhibit the tran­
scription of different genes which share
the same regulator sequence (11). Thus,
the H-2RIIBP protein activates the tran­
scription of MHC Class I genes in
response to several stimuli, which appears
to occur in the MCF-7 breast tumor cell
line when it is treated with oestrogens
(19). Glucocorticoids can inhibit the tran­
scription of certain genes, either through
their protein receptors, or through the
activation of other nuclear factors which
bind specifically to negative regulatory
DNA sequence elements (3).

The dexamethasone negative effect on
the expression of HLA class I antigens in
certain cell lines was shown by earlier
studies (6). The mechanism by which
some proteins contribute to the genetic
transcription regulation is still largely
unknown, and probably involves complex
interactions (12, 15).

The present study examines the possi­
ble dexamethasone negative regulation on
the expression of HLA class I antigens in
breast tumour cell lines.

Materials and Methods

Cells and cell cultures.- Cell lines used
in this study were: the hormone depen­
dent MCF-7 and T47D, and the hormone
independent MDA-MB-231, MDA-MB-
435s, IMIN-MA-2 and IMIN-MA-3,
derived from human breast carcinomas.
They were obtained from the American
Type Culture Collection (Rockville,
MD), except IMIN-MA cell lines (IMIN,
Barcelona), and maintained in RPMI1640 

medium (Gibcco, Paisley Scotland), sup­
plemented with fetal calf serum (FCS),
nonessential aminoacids and pyruvate.
Cells were treated for six days with 10'7M
dexamethasone (Sigma).

The levels of the hormone receptors
were analysed by Abbott ER-EIA Mono­
clonal (9842) and PgR-EIA Monoclonal
(4012).

Monoclonal antibodies — The following
mAbs to test MHC class I expression in
cell lines before and after dexamethasone
treatment were used: W6/32, which rec­
ognizes assembled HLA-A, B and C locus
products (2); GRH-1, which recognizes
the fi-2 microglobulin (16) , and GRB-1,
which does the same for the HLA-DR
locus products (5).

CD44 (antiendothelium, Immunobiol­
ogy, Paris) and HuTu (antiepithelium,
Immunotech, Marseilles) were used to
rule out the drug toxic effects.

Cytofluorometric studies- A standard
method of indirect immunofluorescence
was used to determine surface HLA class
I expression in the cell lines. Cells (105)
were washed 3 times in phosphate
buffered saline (PBS) and incubated at
4 °C with the appropriate class I specific
mAb for 30 min. After three washes in
ice-cold PBS, the cells were stained with
10 pl 0.1 mg/ml rabbit mouse-specific
F(ab’)2 immunoglobulin-fluorescein iso­
thiocyanate (Cappel, West Cheshire, PA).
Fluorescence was analysed on a FACScan
cytometer (Becton-Dickinson, Mountain
View, CA); and 104 cells for each immuno­
fluorescence profile were analysed. Cells
incubated with the second antibody alone
were used as negative control. To avoid
contamination between samples, the flow
cytometer was rinsed with a sheat buffer
before each run.
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RNA extraction and Northern blot
analysis- Total mRNA was obtained
using guanidinium isothiocyanate with a
cesium chloride gradient (7). RNA con­
centration was determined by UV
absorbance at 260 nm. Twenty micro­
grams of total mRNA were denatured at
65 °C for 5 min, then electrophoresed on a
1.5 % agarose gel containing 6 %
formaldehyde in 10 x 3-(N-Morpho-
line)propanesulfonic acid (MOPS) buffer
(Sigma, M8899) and transferred to Gene
Screen Plus (NEN, Boston, MA) mem­
brane using 10 x SSC. Hybridization was
performed as described previously (9). All
Northern blots were normalized by com­
parison with the endogenous fi-actin
mRNA using a densitometer (Molecular
Dynamics 300S, Sunnivale, CA).

The probes used included HLA-A, B,
C pDP-001 (21) and a £-actin probe as
control (10).

Results

The influence of hormones on HLA
antigens in 6 cell lines from breast
tumours was studied. Only two of the
lines showed estrogen (MCF-7) and pro­
gesterone receptors (T47D) (table I). The
expression of HLA ABC antigens in the
cell surface, levels of mRNA correspond­
ing to HLA-A and HLA-B class I anti­
gens were evaluated, both before and after
treatment with dexamethasone.

To quantify the expression of Class I
antigens, cell lines were analysed by flow
cytometry incubating the cells with spe­
cific monoclonal antibodies following the
standard technique of indirect immuno­
fluorescence.

Under basal conditions all cells showed
HLA class I expression in the cell surface
(table II). No class II antigen expression 

was found in the cells studied, except to a
limited extent in MCF-7 cell lines.

Results suggest that dexamethasone
diminishes Class I HLA antigen expres­
sion in MCF-7 cells (which show high
level of estrogen receptors) (table II, fig.
1), while in T47D cells (with high levels of
progesterone receptors), dexametasone
diminishes class I HLA expression to a
lesser degree.

At 10'7M dexamethasone in the culture
medium, reduction of MHC class I
expression reached its maximum extent
(fig- I)-

The reduction of class I HLA antigen
expression in MCF-7 cells treated with
dexamethasone is specific because this
effect was not observed in other antigens
not belonging to the HLA system (CD 44,
HuTu). In the cell lines showing low lev­
els of hormone receptors, no significant
modification of the expression of such
antigens was found (table II).

The decrease in HLA antigen expres­
sion in the cell surface appears to relate to
a decrease in the level of mRNA for
HLA-A and B Class I antigens. Differ­
ences in the level of RNA between treated

Fig. 1. HLA class I antigen expression in MCF-7 cell
lines after and before dexamethasone treatment, by

indirect immunoflurescence.
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Table I. Different cell lines used.
Histopathology type, estrogen receptor (ER) and progesterone receptor (RP) levels from adenocarcino­

ma (ADENOCA.) and ductal carcinoma (DUCTAL CA.)

Cell lines Histopath. Type ER (fm/gp) PR (fm/gp)

MCF-7
T47D
MDA-MB-231
MDA-MB435S
IMIN-MA-2
IMIN-MA-3

ADENOCA. 180
ADENOCA. 60 800
ADENOCA.
DUCTAL CA.

Table II. Expression of HLA class I and class II antigens on the breast cancer cell lines, before and after
dexamethasone treatment.

Values represent fluorescence.

Cell lines Class I Class II

Basal Dexame. Basal Dexame.

MCF-7 408 310 290 258
MDA-MB-231 467 465 173 171
MDA-MB-435S 400 368 147 141
T47D 411 390 170 168
MIN-MA-2 362 360 159 165
IMIN-MA-3 390 392 161 163

and untreated cells with dexamethasone
were not found in MDA-MB 231 cell line.
As control, a 0-actin probe was used (fig.
2).

MCF-7

B Dx

HLA Class I

MBD231

B Dx

0 o14Kb
Actin C 1,9 Kb.

Fig. 2. Northern blot analysis of HLA class 1 gene
expression.

Total RNA was isolated from MCF-7 and MDA MB
231 cell lines before and after dexamethasone treat­
ment. RNA was fractionated in a 1.5 % agarose­
formaldehyde gel, transferred and probed with

(32P)-labeIed probes to HLA-ABC and 0-actin.

Discussion

MHC class I antigens are involved in
the presentation of peptides to effector
cells of the immune system, such as T
lymphocytes. Earlier works have suggest­
ed that changes occur in the expression of
such antigens during the tumour develop­
ment (18).

Hormone regulation of the expression
of MHC class I antigen of breast tumours
has been shown to be dependent on the
presence of the appropriate hormone
receptor (22). The superfamily of steroid
hormone receptors has been found to be
involved in the transcription regulation of
a large number of eenes (3), such as class I
genes (19).

In this work, possible regulation by
dexamethasone on HLA class I antigen 
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has been evaluated in 6 cell lines from dif­
ferent types of breast tumours, which
showed different levels of hormone recep­
tor (table II).

The protein H-2RIIBP (11) appears to
be involved in the oestrogen dependent
increase of HLA class I antigen expression
in MCF-7 cell lines (19).

Recent studies suggest that glucocorti­
coids can inhibit the expression of certain
genes by repressing their transcription.
This has been observed in the propiome-
lanocortin and prolactin genes and also in
the alpha subunit of the glycoprotein gene
(3).

Celada et al. observed a decrease in
the class II antigen expression by dexa­
methasone in the cell line WR19 M.l.
None of the lines studied have expressed
class II antigens in the cell surface under
basal conditions, except for MCF-7 cell
line, and to a limited extent. Treatment
with dexamethasone did not modify class
II antigen expression in any of the cell
lines.

By using cytofluorimetry studies in
this work, a decrease has been detected in
HLA class I antigen expression on the cell
surface of MCF-7 cell line when treated
with dexamethasone.

The inhibitory effect of dexamethasone
(10-7 M) on HLA class I antigen expres­
sion is not due to the drug toxicity, as this
effect was not observed with other non
HLA antigens.

The observed modifications of the cell
surface antigen expression correlated with
a decrease in the level of mRNA HLA-A
and HLA-B antigens, studied by North­
ern Blot analysis. These expression modi­
fications were not observed in the hor­
mone independent MDA-MB-231 cell
line, our findings suggesting that dexa­
methasone action may imply changes at
the transcriptional level.

The activation or inhibition of gene
transcription could depend on the protein
complexes which bind to the appropriate
consensus sequence (15, 17, 23). Various
factors have been identified as upregula-
tors (1, 4), and downregulators of HLA
class I genes (14).

The glucocorticoid receptor shows
binding affinity for the same consensus
sequence as the progesterone receptor,
thus a possible repressive effect of gluco­
corticoids on the progesterone gene may
be related with the decreased effect
observed on class I antigen expression in
cells T47D (high levels of PR) treated with
dexamethasone, in contrast to that occur­
ring in MCF-7 cell line (high level of ER).

Summing up, our results strongly sug­
gest that dexamethasone induces changes
at the transcription level of HLA-class I
genes in MCF-7 cell line, which presents
decreased expression of the antigens in the
cell surface.
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Diversos trabajos han puesto de manifiesto
la importancia de los anugenos del Complejo
Mayor de Histocompatibilidad (MHC) en la
regulacion del crecimento tumoral, asi como
que los glucocorticoides tienen acentuados
efectos inmunosupresores y son conocidos re-
guladores de la transcripcion genica. Se estudia
la expresion de antigenos del sistema HLA en 
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6 lineas celularcs derivadas de cancer de mama,
antes y dcspues de ser tratadas con dexameta­
sona. La expresion de antigenos HLA de clase
I en la linea celular MCF-7 se modula negati-
vamente en presencia de dexametasona. Este
resultado parece estar mediado por mecanis-
mos transcripcionales, ya que se evidencia una
reduccion en los niveles de ARNm correspon-
dientes.

Pabras clave: Dexametasona, Cancer de mama,
HLA.
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