












Effects of interferon alfa and gamma on human uveal melanoma cells in vitro
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Figure 4 Effects of expression of various antigens on human uveal melanoma cells in vitro after incubation for 48 hours
with 200 IU/ml IFN-a or IFN-y (FACS analysis). Enhancement of monomorphic HLA class I expression by IFN-a and
IFN-y on both cell lines (A-D). Enhancement ofHLA-B expression by IFN-a and IFN-y on both cell lines (E-H).
Enhancement ofHLA-Bw4 expression by IFN-a and IFN-y on cell line 92-1 (I andJ). HLA-Bw4 expression on cell line
202 was only enhanced by IFN-y (K and L). IFN-a had no effect on HLA-DR expression, whereas IFN-y induced
HLA-DR expression on the 92-1 cells (M-P).

regression than the antiproliferative effects.
We, therefore, not only studied the effect of
IFN-a and IFN--y on proliferation, but also the
modulation of antigen expression on uveal
melanoma cells, specifically of the HLA class I
and II antigens.

In order to determine changes in expression
after IFN treatment at different concentra-
tions, an indirect immunoperoxidase tech-
nique on cytospin preparations was used. An
advantage of this technique is the visualisation
of antigen expression, but with this technique
it is difficult to determine small changes in
staining intensity. For example, the already
high level of expression of the monomorphic
determinants of the HLA class I antigens on
cytospin preparations of uveal melanoma cells
made it impossible to study the effects of
IFN-a or IFN--y on these molecules. We there-
fore also performed FACS analysis which, in
addition, made it possible to determine syner-
gistic or antagonistic effects of interferons on

expression of cell surface antigens. Although it
is difficult to compare the results of the two
techniques in a quantitative manner, the over-
all results of both techniques were in good
agreement.
With regard to the monomorphic HLA class

I antigens, both IFN-a and IFN-y significantly
enhanced the expression of these molecules,
with IFN-y being the most potent inducer.
These findings are in agreement with previous
reports concerning different types of
tumours.14 18 The small synergistic effects of
combined cytokine treatment are possibly due
to the induction of cytokine receptors on the
tumour cells.38

Since allele specific binding of tumour
specific antigens has been reported for cuta-
neous melanoma, for example,7-9 allele specific
modulation of antigen expression might be
important in the development of effective
antimelanoma immune responses in vivo. We
therefore not only investigated the effects of
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interferons on monomorphic HLA class I
antigens, but also on different locus and allele
specific HLA class I antigens. With regard to
the 92-1 cells, treatment with IFN-ot and
IFN-y increased the expression of both the
HLA-A and B antigens, whereby the effects on
the HLA-B antigens were stronger than on the
HLA-A antigens. This phenomenon has been
reported for human cutaneous melanoma cells
as well.39 Similar results were shown for the
Mel 202 cells. The fact that HLA-A2 expres-
sion on Mel 202 cells could not be induced
with cytokine treatment is most probably due
to the genetical absence of this allele. However,
since the patient was not available for HLA
typing, we could not test this hypothesis.
Application of the two cytokines together led in
some cases to small synergistic effects and in
others to small antagonistic effects, with dif-
ferences between the two cell lines. The signifi-
cance of these findings is unclear, but makes it
difficult to give clinical recommendations.

Expression ofHLA class II antigens was not
induced by IFN-ot on either of the cell lines.
On the other hand, IFN-,y did induce expres-
sion of class II on both cell lines, although only
very small effects were observed for HLA class
II antigens on the Mel 202 cells. Similar results
were reported for cutaneous melanoma and
several other types of tumours.15 18 However,
Giacomini et al40 reported that IFN-ot could
induce class II expression on cutaneous
melanoma cells as well, but that IFN-y is a
much more potent inducer of class II expres-
sion. Although the exact mechanisms by which
cytokines induce the expression of surface anti-
gens are unknown, it has already been shown,
for cutaneous melanoma, that IFN--y requires
de novo protein synthesis, while IFN-ot does
not,4' which might also be an explanation for
the differential effects of IFN-ot and IFN-y on
the uveal melanoma cells. The strongest effects
of IFN-y on class II expression were observed
for the HIA-DR antigens. This is in agree-
ment with previous reports on cutaneous
melanoma.17 42-44 The reasons for the antago-
nistic effects of combined IFN treatment on
class II expression are unknown. With respect
to the susceptibility of the melanoma cells to
modulation of HLA antigen expression in
general, differences were observed between the
two different cell lines. This might reflect
potential individual differences in responsive-
ness to treatment with interferons in vivo.
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