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ANTITUMOR ACTION OF LYMPHOKIN-ACTIVATED CELLS OF PATIENTS
WITH SOFT TISSUE SARCOMAS AND MELANOMAS IN DEPENDENCE
ON EXPRESSION OF MHC CLASSES | AND Il ANTIGENES
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Aim: To study expression of major histocompatibility complex (MHC) classes I and II antigens and CD25, CD71, Ki-67, CD54,
CD56, CD11b, PCNA on lymphocytes and tumor cells and antitumor action of lymphocytes activated with IL-2. Materials and
Methods: Tumor explants (soft tissue sarcoma, n = 20, melanoma, n = 25) were co-cultivated in diffusion chambers with autologous
lymphocytes; antitumor action was evaluated by morphologic patterns of explant’s growth. Expression of CD25, CD71, Ki-67,
CD54, CD56, CD11b, PCNA was evaluated by the method of indirect fluorescence using respective monoclonal antibodies. Results:
The highest antitumor action of lymphocytes toward soft tissue sarcoma and melanoma cells is observed if tumor cells are expressing
MHC class I antigens. In the cases of soft tissue sarcoma no correlation between the level of antitumor activity of lymphocytes and
expression of CD25, CD71, Ki-67, CD54, CD56, CD11b, PCNA has been found, whilst in the case of melanoma it is associated
with the high level of CD11b expression. Conclusion: There is a direct correlation between sensitivity of soft tissue sarcoma and

melanoma cells to action of lymphokin-activated killer cells and the level of MHC class I antigens.
Key Words: class I and I MHC antigens, LAK, soft tissue sarcoma, melanoma.

Expression of MHC of classes | and Il antigens is
one of the major characteristics of lymphocytes and
tumor cells. As arule, different alterations of the genes
coding these antigens are leading to the disturbance
of their functioning or significantly affect immuno-
logic response. That’s explaining why the patterns of
genotype of lymphocytes and tumor cells, in particular
expression of MHC antigens plays significant role in
recognition of tumor antigens with the following lysis of
tumor cells. Such statement is proved in a number of
studies, at the first hand - in classic works of R. Zinker-
nagel [1, 2] where it is reported that immunological
response occurs only upon expression of the same
MHC alleles on lymphocytes and tumor cells.

In the last years a number of publications are
arguing that efficacy of immunotherapy depends on
expression of the alleles of MHC antigens that repre-
sent discrete peptides of tumor cells in each concrete
case. For example, it was shown that such peptides
of prostate cancer cells are represented by HLA-A24,
and particularly these molecules are inducing specific
immune response if tumor cells express HLA-A24 [3].
Similar data were received in the research of specific
response of T-lymphocytes of patients with gastric
cancer; these lymphocytes are lyzing tumor cells if
both types of the cells express HLA-A2 or HLA-A24
antigens [4].

An important role in interactions between lympho-
cytes and tumor cells belongs to the patterns of their
proteome composed from a variety of receptor and
antigens, each of which is controlled by respective
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genes. Disturbance of their functions results in pro-
teome alterations.

Realization of cytotoxic action depends on expres-
sion of MHC classes | and Il antigens and patterns of
proteome; however, the question — at what degree
such dependence affects the efficacy of cytotoxic
action of lymphokin-activated cells (LAK) — requires
further examination. At the same time, adoptive immu-
notherapy of cancer with the use of LAK is known to oc-
cupy one of the central places in cancer imunotherapy.
Presently the use of IL-2 for activation of ymphocytes
is the mostly widely used approach [5, 6].

Sincethefirstreporton LAK-phenomenon, itbecame
the subject of active studies (phenotypic characteristics
of LAK cells, intensity of their killer activity, patterns of
action of LAK isolated from different subpopulations of
cells, research of LAK migration in the body). However,
the results are contradictory, possibly due to application
of different approaches for generation of LAK (doses of
IL-2, terms of cultivation, the sourse of lymphocytes,
their phenotype etc) [7-9].

As it is mentioned above, the role of patterns of
LAK phenotype and tumor cells in their interaction
remained poorly studied yet; but single reports are
demonstrating that therapeutic effect of immuno-
therapy with the use of IL-2-activated LAK depends
on phenotype of these cells, too [10]. However, in one
cases expression of MHC antigens has been studied
only on tumor cells, in other cases — only on LAK. So,
it looks reasonable to study the role of expression of
MHC antigens and other components of proteome by
tumor cells and LAK for their interaction.

The first stages of interaction between LAK and
target cells is the expression of adhesion molecules
CD11a/CD18, CD54; in some publications it has been
reported that the expression of mentioned proteins
and MHC class | antigens occurs simultaneously
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[11, 12]. The role of expression of ICAM-1 (CD54), in
particular on tumor cells for interaction with LAK has
been shown also by other studies [13], that demon-
strated that application of retinoid acid — compound
increasing expression of the gene controlling ICAM-1
expression in tumor cells — resulted in elevation of
sensitivity of tumor cells to action of LAK. Melanoma
cells expressing MHC antigens became more sensitive
to lyzis with LAK [14]; transfection of human ovarian
cancer cells SKOV3 with IL-2 gene leads to significantly
increased expression of HLA-ABC, HLA-DR, HLA-DQ
molecules [15].

The role of MHC antigens expression on tumor
cells and their positive or negative regulation may sig-
nificantly depend on phenotype of cells, that possess
cytotoxicity. In particular, it was shown that treatment
of tumor cells with INFy may lead to suppression of
action of LAK obtained from natural killer cells; ex-
pression of such MHC class | molecules as 1a and
1b suppresses cytotoxicity, and such inhibition may
be abolished by treatment with antibodies against
mentioned antigens [16].

The present work, is aimed on the study of MHC
antigens expression on tumor cells as well on LAK
in parallel with detection of the expression of some
receptors, that may play role in LAK-dependent lysis.
There were two main tasks: 1) to evaluate possible
relation between expression of MHC class | and Il
antigens on lymphocytes and tumor cells (soft tissue
sarcomas and skin melanomas) and antitumor action
of non-activated and IL-2-activated lymphocytes;
2) to study the role of expression of some receptors
for realization of antitumor action of LAK.

MATERIALS AND METHODS

In the work tumor cells and PBL of 20 patients
with soft tissue sarcoma (liposarcoma (n = 2), rhab-
domyosarcoma (n = 2), fibrosarcoma (n = 3), syno-
vial sarcoma (n = 6), inclassified sarcoma, (n = 2),
angyoleiomyosarcoma (n = 2), malignant mesinchy-
moma, neurosarcoma (n = 1), angyosarcoma (n = 1),
malignant giant cell sarcoma (n = 1)) and 25 patients
with melanoma cured in the Institute of Oncology, AMS
of Ukraine (Kyiv, Ukraine) were used. The patients
were 15-79 years old; from 20 cases with soft tissue
sarcoma, 8 patients were at the Il stage of the disease,
10 — at lll stage, 2 — at IV stage; from 25 melanoma
cases, 15 patients were at I, Il stages, 10 — at lll and
IV stages.

PBL were isolated from heparinized blood by
centrifugationin Ficoll-urograffin gradient (p = 1.077).
Isolated tumor cells were obtained by enzymatic dis-
aggregation of tumor tissue with 2 mg/ml collagenase
(Sigma, USA) and 1 ng/ml DNAse (Sigma, USA) for
40 min at 37 °C.

Expression of MHC classes | and Il antigens, adhe-
sion molecule CD54, transferrine CD71, interleukine-2,
CD25, CD54, CD56, CD11b, antigen of proliferation
Ki-67, nuclear antigen of proliferation on tumor cells
and lymphocytes from patients was studied by the

method of indirect fluorescence using respective
monoclonal antibodies (MoAbs) (Medbiospecter, Rus-
sia; DacoCytomation, Denmark; MoAb IPO-38, IEPOR
NAS, Kiev, Ukraine). Antitumor activity of ymphocytes
was studied by their co-cultivation with tumor cells in
diffusional chambers [17] with the following morpho-
logical examination of the samples.

RESULTS AND DISCUSSION

Comparative evaluation of antitumor action of acti-
vated (LAK) and non-activated lymphocytes of the pa-
tients with soft tissue sarcoma has shown that PBL are
characterized by expression of high level MHC class
| antigens and low level — of class Il, whilst IL-2 does
not alter significantly their expression levels. Upon
influence of IL-2, expression of CD25 varied in a wide
range; that fact may be explained by individual patterns
of lymphocytes of these patients (Table 1).

On the base of the results of studied interactions
between tumor cells and PBL, the patients were
grouped as follow: 1) patients possessing PBL and LAK
with marked antitumor activity, 2) patients possessing

PBL and LAK without antitumor activity.

Table 1. Expression of MHC class | and Il by activated (LAK) and not activated

(PBL) lymphocytes and tumor cells of patients with soft tissue sarcoma
Marker Antitumor activity

— =
(% cells) —5pr—4K TC PBL__[AK ___TC

HLA-ABC 78.7%73 80430 28.5=6.8[716=75 81.2+32 12838
HLA-DR 174424 19.9+22 13.0+4.4|144+25 167428 132445

Notes: TC — tumor cells, PBL — peripheral blood lymphocytes, LAK — IL-2
activated lymphocytes.

The study of antitumor action of PBL from the
patients with melanoma has demonstrated that the
highest effect was observed against tumor cells ex-
pressing the highest level of MHC of class | antigens

(Table 2).
Table 2. Expression of MHC class | and Il by lymphocytes and tumor cells
of patients with melanoma

Markers Antitumor activity

0, + —

(% cells) PBL TC PBL TC
HLA-ABC 75.2+1.3 23.8+£2.2 85.3+2.1 15.2+ 21
HLA-DR 23.0+2.7 10.6*4.2 | 13.5+3.3 12.3+3.7

Notes: TC — tumor cells, PBL — peripheral blood lymphocytes.

So, one may conclude that the most marked anti-
tumor action of lymphocytes of the patients with soft
tissue sarcoma or melanoma s achieved against tumor
cells expressing MHC class | antigens.

Next, we have studied the expression of CD25,
CD54, CD71, Ki-67 on tumor cells of various types
(different soft tissue sarcoma, melanoma) and on
non-acticvated and activated lymphocytes. First of
all, we have revealed that expression of the markers
on tumor cells and lymphocytes is characterized by
pronounced individual patterns.

The data have demonstrated the absence of cor-
relation between the level of antitumor activity and
expression of mentioned proteins (Table 3) that may
be possibly explained by different tumor types studied
(fibrosarcoma, rhabdomyosarcoma, liposarcoma etc).
It is known that expression of the markers may differ
even between the cell lines originated from the same
tumor [18].
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Table 3. Expression of CD25, CD54, CD71, Ki-67 by activated (LAK) and not ac-
tivated (PBL) lymphocytes and tumor cells of patients with soft tissue sarcoma

Mar- Antitumor activity

kers + -

cg;f’s) PBL LAC TC PBL LAC TC
CD25 9.1+17 156+29 12.6+2.4[14.4+26 21.6 3.7 8.6 2.7
CD54 68109 6.5+1.2 18.3+78(72+16 76=13 11.3+1.1
CD71 5607 6.7+1.6 27.6+26|74+0.7 10x1.6 31.5+3.7
Ki-67 12.5+5.4 22.3+11.8 29.3+8.5[12.4+1.9 174+4.5 23.3+3.3
Notes: TC — tumor cells, PBL — peripheral blood lymphocytes, LAK — IL-2

activated lymphocytes.

The study of expression patterns of CD25, CD54,
PCNA by melanoma cells and CD25, CD56, CD11b
by lymphocytes has shown that the highest antitumor
action of lymphocytes is associated with the highest
expression of CD11b. In some cases upon the absence
of antitumor activity, the tendency for elevated CD25
expression on tumor cells has been observed (Table 4).
These data point on importance of CD11b expression

in realization of antitumor action of lymphocytes.
Table 4. Antitumor action of tumor cells and peripheral blood lymphocytes
of patients with melanoma

Antitumor action (AA)  Tumor cells, % cells PBL, % cells
PCNA CD25 CD54 | CD25 CD56 CD11b
Possessing AA 19.7+ 124+ 255+ 9.5+ 106=% 185+

4.8 39 108 | 1.4 2.1 3.4*
169+ 15.0+ 33.4+| 81+ 88+ 84=
4.6 2.9 8.7 2.4 14 1.2*

Notes: *the difference between indexes for the patients of | and Il groups
is statistically significant (p < 0.05).

Analyzing the obtained results, one may conclude
that for antitumor action of PBL and LAK toward sar-
coma and melanoma cells, expression of MHC class |
antigens is required not only on lymphocytes, but also
on tumor cells. So, one may suppose that in theses
cases the central role for antitumor action belongs for
cytotoxic T-lymphocytes that react on tumor antigens
presented by MHC class | antigens [19, 20]. Such state-
ment is in agreement with the data of literature eviden-
cing that altered expression of class | HLA molecules
on cells leads to significantly decreased recognition
of them by CTL [21]. It’s interesting to note also that
certain epitopes of HLA-A expressed on tumor cells of
different genesis are making them more sensitive for
immunotherapy [22].

The obtained results are evidencing that PBL
and LAK of the patients with soft tissue sarcoma and
melanoma are showing the highest antitumor activity
toward tumor cells with elevated expression level of
MHC class | antigens. Expression levels of CD25, CD71,
Ki-67, CD54, CD56, CD11b, PCNA (detected by MoAb
IPO-38) are characterized by significant individual
variations that are possibly caused by disregulation of
their expression on the level of genome. Along with the
absence of statistically significant correlation between
expression of different markers and antitumor action of
lymphocytes and LAK toward sarcoma cells, the strict
correlation between CD11b expression on lymphocytes
of patients with melanoma and their antitumor action
has beenrevealed. According to our data, the respective
expression level of MHC class | antigens is promoting
the sensitivity of tumor cells to action of LAK.
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NMPOTUBOONYXOJIEBOE JENCTBUE
JIMM®POKNHAKTUBUPOBAHHBIX JINMM®POLIUTOB BOJIbHbIX
CAPKOMAMM MATKNX TKAHEA U MEJIAHOMOW B 3SABUCUMOCTMH
OT SKCINPECCUN AHTUTEHOB | U II KITIACCA ITJIABHOIO
KOMIMJIEKCATMCTOCOBMECTUMOCTHU

Ileas: uyuntnb skcnipeccuto anturenos I u I kiacca rmaBHoro kommiekca ructocopMectumocti (I'KT) Ha umonmuTax 1 omyxoseBbix
KJIeTKaX (CApKOMbI MSTKHX TKaHEil U MeJaHOMAa KOXKH) U NPOTHUBOOMYXO0JIEBOE JeiicTBHE JUM(OUUTOB, AKTHBHPOBAHHBIX U
HeakTuBHpoBaHHBIX NJI-2 mapauiesibHO ¢ 3KCIpeccHeii HEKOTOPbIX PEIeNTOPOB, XapaKTepU3yIOIMX NpoTeoM. Mamepuaavt u memoost:
KYJIBTHBUPOBAHHE 3KCIUIAHTATOB OMYXOJM M ayTOJOTHYHbIX JuMbouuTos B Anddy3MoHHbIX Kamepax ¢ JajbHEeHIIUM H3yYeHHeM
MPOTHBOOIYX0JIEBOTO AeiicTBUS JUM(MOIUTOB HA OCHOBAHMH MOP(OJOrHIECKHX 0COOEHHOCTEi POCTA IKCIUIAHTATOB. DKCIPECCHIO
anturenos CD25, CD71, Ki-67, CD54, CD56, CD11b, sinepHoro anturena nposmgepupyomux kierok (MI10-38) onpenensm
METOIOM HenpsMOii hTyopeciieHIMM ¢ TOMOILBIO COOTBETCTBYIOIIMX MOHOKJIOHAIBHBIX AHTUTEL. Pe3yibmamst: Hanbosee BbIpazKeHHOe
NPOTHUBOOIYXO0JIEBOE eiiCTBHE TMM(OLUUTOB KAK OOJILHBIX CAPKOMAMH MATKUX TKAHEH, TAK M MeJIAHOMOi TPOSIBJISIETCS 10 OTHOLICHHIO
K TeM OIyX0JIeEBbIM KJIETKaM, KoTopbie SKkcnipeccupyioT anturenbl I kinacca I'KI. YcraHoBiieHo, 4To 3HaYeHHE SKCIPECCHH YKA3aHHBIX
CTPYKTYP [UIsi MPOTHBOOIYXOJIEBOTO JICHCTBUS 3aBUCHT OT OMOJIOTHYECKUX OCOOEHHOCTEN OIyXOJIi: 3aBUCHMOCTH MEXKIY YPOBHEM
NPOTHUBOOIYXO0JIEBOii AKTUBHOCTH M 3KCIIPECCHEil H3yYEHHBIX PELIENTOPOB KJIETKAMH OOJIbHBIX CAPKOMOIi He BbISIBJIEHO. B T0 ke Bpems
HanboJIee BbIPAKEHHOE POTHBOOITYXOJIEBOE JIeiicTBIE IMM(OIMTOB GOIBHBIX MEJIAHOMO¥ COYETAJIOCH C BHICOKHM YPOBHEM SKCIIPECCHH MU
CD11b. Bbteodsi: ycTaHoBIeHA IPSIMAs 3aBUCHMOCTD YyBCTBHTEJIbHOCTH OIYXO0JI€BBIX KJIETOK K IEHCTBHIO JMM()OKHHAKTHBHPOBAHHBIX
KJIeTOK OT ypoBHs 3kcnpeccnd anTureHoB I'KI' I ki1acca Ha KileTKax Kak MeJIaHOMbI, TAK ¥ CAPKOM.

Karoueevie croea: anturensi 1 u Il knaccos I'KT, JIAK, capkomu MATKHX TKaHeii, MelaHOMA.
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