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Apoptotic Pathways,
Cell Cycle Regulation and

Cancer Progression: Review

AABBSS  TTRRAACCTT    The  mechanisms of tumor cell survival are regulated by overcoming cell cycle check-
points and immunological responses. These mechanisms are main part of uncontrolled local tu-
mour growth and tumour progression.The exact course and succession of the mechanisms allowing
the tumor cells to survive and remain undisturbed, as well as to proliferate and to produce metas-
tases are not exactly clear yet. In the cases of the so called endogen tumour escape, the elimination
of the reparative systems, which directly participate in the induction of the cellular block is of pri-
mordial importance. The additional suppression of the apoptosis at cellular level and its activation
in the cell of the immune system create the conditions of unblocked proliferation of the tumor
cells. The interactions between proliferating tumour cells, HLA-I system and NK-receptors are
probably at the origin of the so called exogenous form of tumour escape. The final result of these
interactions consists of the impossibility of the early elimination of the tumor. The disturbances of
cell proliferation, differentiation and apoptosis are based on specific and incompletely characterized
signal-transduction pathways within the tumor cells and between them and the immune system. 
In the near future more detailed investigations and characterizations of the mechanisms involved
are required to describe better the tumor behavior and  to prepare more reliable prognosis with the
purpose  to suggest new therapeutic strategies.

KKeeyy  WWoorrddss::  Cell cycle, Bax, p53, apoptosis, Bcl-2, Rb

ÖÖZZEETT  Tümör hücresinin hayatta kalma mekanizmaları hücre döngüsü kontrol noktalarının aşılması
ve immunolojik yanıtlarla düzenlenir. Bu mekanizmalar kontrolsüz lokal tümör büyümesi ve tümör
progresyonunun ana bileşenleridir. Tümör hücrelerinin yaşamalarına ve sarsılmadan kalmalarına,
aynı zamanda da çoğalmalarına ve metastaz yapmalarına yol açan bu  mekanizmalardaki kesin süreç
ve silsile tam anlamıyla açık değildir. Endojen tümör kaçışı (endogen tumour escape) olarak
adlandırılan durumlarda hücresel bloğun indüksiyonuna direk olarak katılan onarım sistemlerindeki
eliminasyon öncelikli olarak önemlidir. Apopitozun hücresel düzeyde ek olarak baskılanması ve
immun sistem hücrelerinde ise aktiflenmesi tümör hücrelerinin kontrolsüz çoğalması durumunu
yaratır. Çoğalan tümör hücreleri, HLA-I sistemi ve NK-reseptörleri arasındaki etkileşimler tümör
kaçışının eksojen formu olarak adlandırılan durumun başlangıcı olabilir. Bu etkileşimlerin en
önemli sonucu tümörün erken eliminasyonunun imkansızlığıdır. Hücre çoğalması, ayrımlaşması
ve apopitozdaki bozukluk tümör hücreleri içinde ve birbirleri arasında ve immun sistem ile
aralarında bulunan spesifik ve tam anlamıyla aydınlatılamamış sinyal ileti yolakları temelindedir.
Yakın gelecekte söz konusu mekanizmaların çok detaylı araştırılması ve tanımlanması tümör
davranışının daha iyi açıklanması ve yeni tedavi stratejileri ile daha iyi prognoz elde edilmesi için
gereklidir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Hücre döngüsü, Bax, p53, apoptoz, Bcl-2, Rb
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he tu mor es ca pe is the ma in obs tac le, le a -
ding to prog res si on of tu mor growth and to
inef fec ti ve ness of im mu not he rapy and che -

mot he rapy.1,2

The con cept of tu mor es ca pe can be con nec -
ted with the so cal led mec ha nism exo ge no us tu mor
es ca pe-du e to the es ca pe of the tu mor cells from
the im mu ne res pon se of the or ga nism (by me ans of
dif fe rent mec ha nisms), on one part, and on the ot -
her part-du e to so me dis re gu la ti on in the pro ces -
ses of cell pro li fe ra ti on and apop to sis (en do ge no us
tu mor es ca pe), which le ad to so me ad van ta ges in
the se lec ti on of new tu mor branc hes.3-7 Dec re a sed
apop to sis in the tis su e (non-im mun lo gic type of tu -
mor es ca pe, en do ge no us form) co uld be ac com pa -
ni ed by in cre a sed apop to sis of lymphocy tes in the
pe rip he ral blo od or by down or de fi ci ent re gu la ti -
on of cer ta in HLA-I mo le cu les (im mu no lo gic or ex-
o ge no us form of tu mor es ca pe).8 Ac cor ding to ot her
aut hors, even the tu mor it self is ab le to co un te rat -
tack the tu mor-in fil tra ting lymphocy tes and to eli -
mi na te them.9,10 Per haps the com bi na ti on of both
forms of tu mor es ca pe bet ter exp la ins the pro ces ses
of can cer ge ne sis.11-13 Alt ho ugh se ve ral in vit ro re-
se arc hes show the ef fi ci ency of con ge ni tal and ac-
qu i red im mu nity in the eli mi na ti on of tu mor cells,
in vi vo, the se tu mors re ma in un to uc hed in many
of the ca ses, by ef fec tor systems of the im mu ne sys-
tem. The re a sons of this phe no me non may be must
be se arc hed in the fa i lu re of im mu nity to over co me
the qu ickly pro li fe ra ting tu mor cells, in the pro-
duc ti on of cer ta in hu mo ral fac tors de ri ved from the
tu mor (the ones which block the Т- and/or B-me -
di a ted cell im mu nity), and in the dysfunc ti on of
the Т-cells, which may ha ve a dif fe rent ge ne -
sis.14,15

It is al so pos sib le, wit hin the im mu ne res pon -
se, an in jury of own cells of the or ga nism to ta ke
pla ce by me ans of the so cal led an ti gen mi micry,
when tis su e an ti gens, struc tu rally ana lo go us to tu -
mor cells are re cog ni zed by Т- or B-cell im mu nity
as stran gers and con se qu ently, are at tac ked by
them.16

The pre sen ce of kil ler im mung lo bu li ne re cep -
tors (KIR) on the T-lymphocy tes them sel ves and

the ir in di rect bloc king by tu mors, as well as the in-
he rent pro perty of the tu mors to es ca pe from the
prog ram med cell de ath-by au toc ri no u se sec re ti on of
Fas L for ins tan ce, is at the ro ot of the exo ge no us tu -
mor es ca pe.17-20

The prob lem of how to sol ve the abo ve men ti -
o ned pe cu li a ri ti es is comp lex and inc lu des a de ta i -
led study of the sig nal cha ins ac ti va ting and
inac ti va ting im mu nity, as well as so me in hi bi ting
fac tors, which di rectly or in di rectly, con tri bu te to
the tu mor es ca pe.21 The si mul ta ne o us de ter mi na ti -
on of the ca u ses of the un con trol led cell pro li fe ra -
ti on to o, and the im pos si bi lity to ac ti va te the
prog ram med cell de ath (apop to sis) ad di ti o nally ma -
ke the in ter pre ta ti on of pat ho lo gic ge ne tic con cepts
mo re comp li ca ted.7

CELL CYC LE RE GU LA TION, 
APOP TO SIS AND TUMO R ESCA PE

The dis re gu la ti on or di sor ders ari sing wit hin the li -
mits of the cell cycle which ha ve not be en re mo ved
by me ans of the cell-pro li fe ra ti on mo du la tors and
pro a pop to tic rep re sen ta ti ves of the Bcl-2 pro te in
fa mily le ad to per sis ten ce and se lec ti on of new tu -
mor branc hes which ma kes the ma lign trans for -
ma ti on mo re po tent (Fi gu re 1, 2).6,7 This way,
con di ti ons of in de pen dent and un hin de red tu mor
evo lu ti on are cre a ted.

FIGURE 1: p53 and its role in the regulation of the cell-cycle “engine” [mo-
dified after 20]. The regulation of the CDK activities in different phases of the
cell cycle controls the correct process of DNA synthesis and replication. 
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The ge no me ins ta bi lity in tu mor tis su e is du e
to the dis re gu la ti on of the so-cal led “check po int s”
of the cell cycle (Fi gu re 1).22 The rep re sen ta ti ves of
Cip, Kip and INK4-tu mor sup pres sing fa mi li es are
the ef fec tor mo le cu les wit hin the se check po ints.
The ma in rep re sen ta ti ves of the se fa mi li es are:
p21Cip, p27Kip, p57Kip p16INK4a, p15INK4b, p18INK4c and
p19INK4d (Fi gu re 1).6,7

Comp lex sig nal trans duc ti on systems-cal led
check po ints-co uld re gu la te growth ar rest, DNA-re -
pa ir and apop to sis and the reby pre vent the for ma -
ti on of tu mor cells.6 Rb is an in hi bi tor of cell
pro li fe ra ti on. CDKs are es sen ti al com po nents of the
cell-cycle en gi ne (Fi gu re 1). Rb has two im por tant
tasks: it in du ces bloc ka ge of the cell cycle and ke -
eps the apop to sis at bay. In this pro cess, pro li fe ra -
ti on is bloc ked by Rb thro ugh rep res si on of cyclin
E, cyclin A and Cdc-2 ge nes. The pro mo ters of the -
se pro te ins pos sess spe ci fic E2F bin ding si tes. By re-

p res sing the ex pres si on of the se ge nes, Rb can
block the cell pro li fe ra ti on. Rb is an im por tant
downs tre am ef fec tor in the p53/p21Cip1 path way,
and Rb can ar rest da ma ged cells in the G1-, S- or
G2-pha ses of the cell cycle (Fi gu re 1).6,7,23 The ac ti -
va ti on of p53/p21 le ads to in hi bi ti on of the cell
cycle, and the tu mor sup pres sor pro te in Rb rests in
its hypop hosp hory la ted or ac ti ve form that binds
E2F (pRb= hyperp hosp hory la ted, inac ti ve form;
Rb= hypop hosp hory la ted, ac ti ve form). The tu mor
sup pres sor pro te in in re ti nob las to ma (Rb) is one of
the ma jor pro te ins that can ca u se bloc ka ge of the
cell cycle. Rb is ca pab le of in hi bi ting the trans crip -
ti on fac tor E2F and c-Abl tyro si ne ki na se. Thus, Rb
at tacks thro ugh in di rect in hi bi ti on of E2F in the
cell cycle (Fi gu re 1).6,23

The pre sen ce of de fects af fec ting the re gu la -
tors of the se “tran si ti on po int s” ma kes the re mo -
val of cer ta in ano ma li es, which are still af fec ting
the cells that are “sub ject to ma lig nant trans for -
ma ti o n”, im pos sib le. The tu mor cells, as the ir con-
tent is he te ro ge ne o us be gin to per sist in the
ge no me.6 This pro bably un der li es the ge ne ra ti on
of im mu no re sis tant tu mor for ma ti ons, which ini-
ti ally es ca pe from the in ter nal cell-con trol ling
mec ha nisms.6,23 It is qu i te cor rect to de no mi na te
this phe no me non as an en do ge no us tu mor es ca -
pe. The exact mec ha nisms ac cor ding to which the
con trol on cell pro li fe ra ti on and prog ram med cell
de ath are avo i ded are not comp le tely cla ri fi ed.7 The
en do ge no us form of the al re ady men ti o ned phe no -
me non pre ce des the exo ge no us one.

The exo ge no us form of tu mor es ca pe ne eds the
par ti ci pa ti on of the in te rac ti on bet we en dif fe rent
forms of in duc ting and exe cu ti ve systems, inc lu ding
the HLA-system and the T-cell im mu nity.24-26

The re a sons ma king the ac ti va ti on of the pro-
g ram med cell de ath im pos sib le are va ri o us. De ath
re cep tors pla ying a key ro le in the ac ti va ti on of the
exo ge no us or ex ter nal apop to us tract may re sult af-
fec ted (ac ti va ted/bloc ked) (Fi gu re 2).4,5,27 The lo ca -
ti on of the se re cep tors may be eit her in the tu mor
cells them sel ves, or in the pe rip he ral lymphocy tes
as well (Fi gu re 2).28-30 Pre ci sely this link shows the
un bre a kab le con nec ti on bet we en the exo ge no us

FIGURE 2: Pathways for induction of apoptosis: direct activation of the CD95
receptor by means of CD95 ligands and indirect damaging of the cell mem-
brane induced by drugs, X-rays, ceramides. Of crucial importance is the ex-
pression of pro-and antiapoptotic proteins like Bax and Bcl-2 having impact
on the permeability of the mitochondrial membrane [modified after 18,19].
The proteins of the Bcl-2 family modulate the behavior of the tumor tissue
within the limits of the endogenous tumor escape. The low regulation of the
proapoptotic proteins, such as Bax and Bak is, probably important for the per-
sistence and selection of aggressive tumor branches.16,17 Determining single
molecules as prognostic parameters within cancer genesis is incorrect. The
simultaneous detection of more marker molecules characterizing the
processes of proliferation and apoptosis (in combination with mutation analy-
sis), and the characteristics of the T-cellular effector systems and the HLA-I
status (participants in the exogenous tumor escape), will give a more precise
description of the real status and probably will become routine in the close fu-
ture.
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and en do ge no us forms of the tu mor es ca pe, as well
as bet we en the pro ces ses of un con trol led cell pro-
li fe ra ti on, apop to sis and ma lig nant trans for ma ti -
on.

Each in jury of the ge ne of the mul ti do ma i ned
pro a pop to tic pro te in Bax can le ad to di sor ders in
the in ter nal mi toc hon dri a tract and con tri bu te to
the tu mor prog res si on.5,6,23 The mis ba lan ce in the
ex pres si on of the pro- and an ti a pop to tic rep re sen -
ta ti ves of Bcl-2 pro te in fa mily in the mi toc hon dri -
a apop to so me is ca pab le to gi ve ad van ta ge to tu mor
cells and by in di rect me ans to help the tu mor es ca -
pe.5,6,23

It is con si de red that cer ta in ge ne tic al te ra ti ons
af fec ting the ex pres si on of the pro- and an ti a pop -
to tic ge nes and mo le cu les (Bax, Bak and Bcl-2), as
well as the mo du la tors of the cell cycle (p21, p27,
p53 and Rb), un der li e the tu mor prog res si on.6,7 The
qu a li ta ti ve and qu an ti ta ti ve ap pra i sal of the al re -
ady men ti o ned pro te ins in the pri mary tu mor tis-
su e wo uld be ab le to pro vi de an im por tant
in for ma ti on abo ut the risk of a pos sib le tu mor pro-
g res si on and the sur vi ving ca pa city of the pa ti -
ents.7

Alt ho ugh the pre sen ce of mic ro-sa tel li te ins -
ta bi lity plays an im por tant ro le for the de ve lop -
ment of so me tu mors, the fin ding of mu ta ti ons of
the pro a pop to tic pro te ins and the re gu la tors of the
cell cycle are not al ways the le a ders of the ir evo lu -
ti on.22 Fre qu ently, the mo di fi ca ti ons ari se at la ter
sta ges, du ring the so-cal led ad van ced sta ge.22 The
re du ced ex pres si on of cer ta in pro-apop to tic pro te -
ins, such as Bax an Bak pro bably le ads to the se lec -
ti on of dif fe rent cell branc hes, and so me of them
are ca pab le to pro du ce pro te ins with in hi bi ting ef-
fect on the im mu ne system.6,7 This way the ge ne tic
ins ta bi lity, the im pos si bi lity to in du ce the prog -
ram med cell de ath and the tu mor es ca pe are mu tu-
ally em po we red.6,7

Ac cor ding to ot her aut hors, the re du ced apop-
to sis in the tu mor is ac com pa ni ed by in cre a sed
apop to sis of the tu mor-li ke in fil tra ting mo no nuc -
le ar cells, and this in di rectly helps the un con trol led
pro li fe ra ti on (Fi gu re 2).3 The im mu ne system is
prac ti cally inac ti va ted.3

An in te res ting examp le for exo ge no us form of
tu mor es ca pe and its link with the apop to tic pro -
ces ses may be the au toc ri nic sec re ti on of Fas-L,
which pro tects the tu mor cells from the Fas-me di -
a ted apop to sis (me di a ted by the cyto to xic lympho-
cy tes).9,15,27,31 In the ca ses of me la no mas of the
vas cu lar co at of the eye, the tu mor cells ex hi bit Fas-
re cep tor, but they are in sen si ti ve not only with re-
s pect to the T-cell me di a ted apop to sis, but al so to
the apop to sis me di a ted by the Fas-spe ci fic an ti bo -
di es with agony pro vo king ef fect. The me la no mas
of the uve a be co me sen si ti ve to the Fas-me di a ted
apop to sis only af ter a tre at ment by me ta lop ro te a tic
in hi bi tors. This way, the au toc ri nic sec re ti on of the
Fas-L pro tects the tu mor cells from the cyto to xic
lymphocy tes and with a gre at de al of jus ti fi ca ti on
may be analy zed as a form of tu mor es ca pe of exo -
ge no us na tu re that do es not af fect di rectly the tu -
mor cells.

KILLER RECEPTORS IMMUNOGLOBULIN- 
AND LEC TIN-LI KE RE CEP TORS AND 
THE IR RE LA TIONS HIP TO 
TU MO R ES CA PE

KIR-re cep tors are lo ca ted in the plas ma tic mem-
bra ne of the na tu ral kil ler (NK) cells and they par-
ti ci pa te in the de tec ti on and eli mi na ti on of tu mor
cells. The KIR-ge nes be long to the ge ne su per fa -
mily lo ca ted in chro mo so me 19 (19q13.4).2,8,12 They
are res pon sib le for the ex pres si on of KIR-re cep tors
on NK cells. Fo ur te en dif fe rent KIR-re cep tors ha -
ve be en iden ti fi ed in the hu man body, of which
eight ha ve in hi bi ting and six ac ti va ting, or ITAM
ef fects. The in hi bi ting re cep tors pos sess a long cy-
top las mic part con ta i ning ITIM frag ments.12 The
KIR-fa mily re cep tors pos sess both ac ti va ting and
bloc king ef fects.12,13

Anot her type of re cep tor mo le cu les which ha -
ve an im pact on the func ti on of the NK cells and
are lo ca ted on the ir sur fa ce, are the C-type-Lec tin-
Li ke-Re cep tors, be lon ging to na tu ral kil ler ge ne
comp lex (NKC).2,8 By ana logy with the KIR re cep -
tors, they al so ha ve both ac ti va ting and in hi bi ting
func ti on in the trans mis si on of the res pec ti ve sig-
nals. Fi ve types of Lec tin-Li ke-Re cep tors ha ve be -
en dis co ve red in the hu man body, ex pres sed as
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he te ro- or ho mo di mers. The se re cep tors are al so
sug ges ted to play a key ro le in tu mor es ca pe.2,13

The pre sen ce of im mu ne-re cep tor thyro usly
ba sed in hi bi ting sec tor (ITIMs) in the cytop las mic
are a is cha rac te ris tic for the struc tu re of the KIR-
and lec tin-li ke-re cep tors trans mit ting an in hi bi ting
sig nal.8

The ac ti va ting re cep tors of both gro ups struc-
tu rally dif fer from the in hi bi ting re cep tors. The lat-
ter con ta in ami no-aci dic sec tor lo ca ted in the
trans mem bra no us are a of the cell, ad di ti o nally al-
lo wing the as so ci a ti on of the adap tor mo le cu les,
such DAP-10 and DAP-12. Adap tor mo le cu les pos-
sess im mu no-re cep to ri al-thyro usly-ba sed- ac ti va -
ting-are as (ITAMs), which are res pon sib le for the
trans mis si on of ac ti va ting sig nal af ter the as so ci a ti -
on with the res pec ti ve li gand. Most of the in hi bi -
ting re cep tors of the NKC ha ve af fi nity to HLA-I
mo le cu les, whi le the in hi bi ting na tu ral kil ler re-
cep tor iden tify frag ments ana lo go us to the HLA-I
mo le cu les, such as HLA-G for ins tan ce.2,8,13

Tu mor es ca pe is con si de red to be ge ne ra ted by
di rect or in di rect chan ges af fec ting the KIR- and/or
lec tin-li ke-re cep tors, and by the ir in te rac ti on with
the rep re sen ta ti ves of the HLA-system (Tab le
1).13,25 The as so ci a ti on of HLA-I with the in hi bi ting
KIR-re cep tors of the NK cells ge ne ra tes an in hi bi -
ting sig nal to the cells of the im mu ne system, and
this way, this as so ci a ti on pro tects the nor mal cells
from im mu ne re ac ti on.7

So me ma lig nant cells ha ve the abi lity to dec -
re a se the ex pres si on of the HLA-I system and thus
in di rectly to avo id the trans mis si on of an ac ti va -
ting sig nal to the NK cells and this, in con se qu en -
ce, sho uld le ad to the ir furt her eli mi na ti on.

Anot her pos si bi lity of tu mor es ca pe is the as-
so ci a ti on of the NK cells with pro te ins ana lo go us
to the HLA mo le cu le (HLA-G, for ins tan ce). The
HLA-G iso form is struc tu rally a typi cal HLA-I mo l-
e cu le, con ta i ning alp ha -1, -2 and -3 ex tra cel lu lar
do ma ins, which are in co va lently as so ci a ted with
be ta-2-mic rog lo bu lin.32,33 The HLA-G1-iso form has
be en dis co ve red in the form of mem bra ne- as so ci -
a ted pro te in, lo ca ted on the cel lu lar sur fa ce. The
HLA-G pro te in is a key me di a tor in the de ve lop -

ment of im mu ne to le ran ce not only in the ca se of
tu mors, but al so in a num ber of im mu no lo gic di se -
a ses.32-34

Not only for the in hi bi ti on, but al so for the ac-
ti va ti on of the KIR-re cep tors, the par ti ci pa ti on of
cer ta in HLA mo le cu les in the form of li ga ments is
ne ces sary. The mo di fi ca ti ons af fec ting the HLA
mo le cu les wit hin the can cer ge ne sis are con si de red
to be among the ba sic ge ne ra tors of the tu mor es-
ca pe. The HLA-G mo le cu le plays its ro le in dif fe -
rent im mu ne pro ces ses and au to im mu ne di se a ses
and in so me ca ses it blocks the T-lymphocy tes du -
ring preg nancy, thus pro tec ting the se mi-al lo ge ne -
ic fe tus from im mu no lo gic at tack by me ans of the
ma ter nal lymphocy tes.26

The high re gu la ti on of the in hi bi ting HLA-G
mo le cu le in so me tu mors (gli o ma and kid ney car-
ci no ma) con firms its es sen ti al im por tan ce in the
pro ces ses of ma lig nant trans for ma ti on.19

HLA-G may be de tec ted not only in tu mor
cells, but al so in mac rop ha gocy tes and the T-cells
of ot her car ci no mas.19,22,32,34

The ex pres si on of the HLA-G mo le cu le in pa-
ti ents with me la no ma me tas ta sis un der li es the tu -
mor prog res si on be ca u se of the im pos si bi lity of
di rect ac ti va ti on of the NK-cells.

CONC LU SI ONS
1. The es tab lish ment of a ri go ro usly de fi ned dog -
ma of be ha vi or for tu mor cells in every kind of tu -
mor, as well as in each in di vi du al is prob le ma tic. 

2. The determination of single molecules as
prognostic parameters within cancer genesis is in-
correct and wrong. The simultaneous detection of
more marker molecules characterizing the
processes of proliferation and apoptosis (in combi-
nation with mutation analysis) , and the character-
istics of the T-cellular effector systems and the
HLA-I status, give a more precise description of the
real status and, probably, will become routine in
the close future.

3. The dif fe ren ces in the re cep tor re per to i re of
the NK cells in all in di vi du als, as well as the pro por -
ti on bet we en in hi bi ting and ac ti va ting re cep tors of
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each T-cell is of de ci si ve im por tan ce for the ac ti va -
ti on of the T-cel lu lar im mu nity and the re mo val of
the tu mor for ma ti ons at op ti mal con di ti ons.30

4. Taking into consideration the fact that cer-
tain branches of the antigen-specific cytotoxic T-
lymphocytes (such as Mage A10 CD8 (+) ) persists
during years and years and that they probably are
responsible for the lack of recurrences of certain
tumours, the description of the exact profile of
these cells as well as the discovery of other similar
cells) could  be probably of primordial importance.

The passive transfer, or the direct stimulation of
such cellular sub-branches (in the respective tu-
mour profile, according to the immune compati-
bility between donor and acceptor) would be an
adequate and possible therapeutic option. 

5. Any unilateral conclusions based on results
which count on the processes of apoptosis and pro-
liferation are not enought due to the fact that tu-
mour cells could be neutralized by immunologic
mechanisms at “higher” immunologic level.15,35

Thus, the regulators of the endogenous tumour es-
cape acquire primordial importance, and the elim-
ination of the tumour takes place  due to cellular
interactions at “another level”, which are not taken
into consideration in the respective investigation.
This probably, is the reason of the significant dif-
ferences in the choice of suitable prognostic pa-
rameters within the limits of cancer genesis.

The processes of regulation of the apoptosis,
the cell proliferation and the inactivation of the
immune system are closely linked with the differ-
ent forms of the tumour escape.

AAcckk  nnooww  lleedd  ggee  mmeenntt

No so ur ces of fun ding we re used to as sist in the pre -
pa ra ti on of this re vi ew. The aut hor has no conf licts
of in te rest that are di rectly re le vant to the con tent of
this re vi ew.

TABLE 1: The interaction between KIR-receptоrs and
KIR-ligands.

KIR-receptors HLA-ligands for KIR- receptors

KIR 2DL1 HLA Cw4 HLA-Cw6 HLA-C 

KIR 2DL2 HLC Cw1 HLA-Cw3 HLA-Cw7 

KIR 2DL3 HLA Cw1 HLA-Cw3 HLA-Cw7 

KIR 2DL4 Not known yet 

KIR 2DC1 HLA Cw4 

KIR 2DC2 Not known yet 

KIR 2DC3 Not known yet 

KIR 2DC4 HLA C 

KIR 2DC5 Not known yet 

KIR 3DL1 HLA Bw4 

KIR 3DL2 HLA A 

KIR 3DC1 HLA B

KIR: Killer immunglobuline receptors.
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