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Abstract

Malignant tumor metastasizing, comprised of several consecutive
steps beginning with local cancer cell invasion, is a key factor which
compromises the prognosis of cancer patients and is responsible for
90% of the lethal outcome. 2/3 of our diagnosed patients show with
locally advanced process and/or metastatic disease (stage I1I/IV).
Researching key molecular and cellular mechanisms tied to
development and metastasizing of laryngeal squamous cell carcinoma
is of clinical importance to developing and using molecular target
therapy.

Based on popular literature studies the emphasize was put on the
following genes: TP53, CDKN2A — accentuating on exons 1,2,3, and
PIK3CA — exons 9, 20, as primarily connected to the higher mutation
potential of laryngeal squamous cell carcinoma.

Researching the genetic similarity between carcinoma and metastasis
could potentially help understanding the genotype and mutation
potential of Head and Neck squamous cell carcinomas. The practical
potential use of this knowledge is the developing of predictive
markers and better therapeutic algorithms for diagnosed patients.
Key words: Head and Neck squamous cell carcinoma, metastasizing,
genotype, mutation potential, target therapy, predictive markers

Pesrome

TyMopHOTO MeTacTazupaHe, BKIIOYBAIIO HSIKOJIKO IOCIICIOBATCITHH
CTBIIKH, 3aII0YBAiKM OT MHBA3Msl Ha PAKOBUTE KIECTKH B OKOJIHHTE
TBHKaHH, € KIIOYOBHUAT (PAKTOP, KOWTO KOMIIPOMETHpA TIPOrHO3aTa Ha
PaKoBO OOIHHTE MAIMEHTU U 0TroBaps 3a 90% ot cMbpTHOCTTA. 2/3
OT JIMarHOCTULIMPAHUTE MALMEHTH Ca C JIOKAIHO aBaHCHUPAJl MPOLEC
n/ win MetactaruuHa 6onect (craguid 11 wm 1V).

[IpoyuBaHeTo Ha MOJIEKYISPHU U KICTHUYHM MEXaHW3MH, BOJCIIH J10
(hOpMHpPAaHETO M METacTa3MPaHETO Ha IUIOCKOKIETHYHHUS KapIMHOM
OT JIapMHIeasIeH Mpou3xox, Ou OMJI0 OT KIMHMYHA MOJI3a 3a paspa-
0OTBAHETO Ha MOJICKYJISIPHA TAPreTHA TEparusl.

Ha 6a3ara Ha oOmmpeH juteparypeH 0030p aKIEHTHT € MMOCTaBEeH
BBpXy ciennure rean — TP53, CDKN2A — exons 1,2,3 and PIK3CA
— exons 9, 20, KaTo MOTECHIMAIHM OTTOBOPHMIM 3a IOBHIIABA-
HE METACTATUYHMS MOTEHLHMA] HA IUIOCKOJNETBYHHS KapLHHOM OT
JIApUHTeaeH MPOU3XO0.

H3cnenBaneTo Ha FeHETUYHO CPOJICTBO MEX/LY KapIIMHOM U METacTa-
3a OW MMaJIo0 TEOPETHYEH NPUHOC KbM OIO3HABAHETO HA T'€HOTHIA U
MYTAIlMOHHUS CTaTyC Ha IUIOCKOKJICTHYHHUTE KapIMHOMH Ha TJIaBa W
LIWSI, YUHTO MPAKTHYECKU MTOTEHIINAT Ce U3pa3siBa KaTo MPOrHOCTHY-
Ha CTOMHOCT 3a NMPEKUBIEMOCTTA HA OHKOOOJIHUTE U TOJ00psiBaHe Ha
TEPaNeBTHYHUS aJITOPUTHM IIPU AUArHOCTHIMPAHN HAallUCHTH.
KiouoBH IyMHM: TJIOCKOKJIETBYEH KAPLUMHOM Ha IVaBa M LU,
MeracTa3upaHe, TeHOTHII, MyTAl[MOHEH CTaTyC, TapreTHa Teparus,
MPOrHOCTUYHA CTOHHOCT.
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Cancerous lesions of the Head and Neck region are
the sixth most common oncological disease in male
patients worldwide. The laryngeal squamous cell
carcinoma is the second most common carcinoma
affecting the respiratory system after lung cancer.
High risk factors for developing laryngeal cancer
are usage of large quantities of Tabaco products and
alcohol consumption. In the last decades, there has
been a big progress in diagnostics and treatment of
these types of diseases, but nonetheless tumors in
that anatomical region are being diagnosed in ad-
vanced stage, which worsens the patient’s progno-
sis.

Tumor metastasizing is a complex process involv-
ing several consecutive steps, beginning with local
tissue invasion. Metastasizing is a key factor that
worsens the prognosis of cancer patients, and is re-
sponsible for 90 % of lethality. 2/3 of diagnosed pa-
tients are with locoregionally advanced malignant
process and/or metastatic disease (stage III or IV).

Life expectancy of cancer patients is determined
by locoregional re-emergence, tumor persistence,
presence of distant metastasis or formation of a sec-
ond primary site.

Metastasizing is by far the most significant prog-
nostic factor, as the involvement of the regional
lymph nodes decreases the survival rate by 40 %
(Mirisola et al.,2011). The patients with laryngeal
carcinoma and positive neck lymph nodes have a
shorter remission period and worse overall prog-
nosis compared to other cancer patients. This im-
poses the need to identify molecular aberrations
that induce invasiveness and metastatic potential.
Research done until now is focused on the entire
genome or separate genes, without accentuating on
the pathways of metastasizing and tissue invasion.
Developing new prognostic and diagnostic methods
is of key importance to raising the survival rates of
these patients. Innovations in genomics and molec-
ular medicine lead to considerable improvement in
our understanding of the initiation and progression
of the oncogenesis. Discovering more insufficiently
researched key molecular and cellular mechanisms
tied to development of laryngeal squamous cell car-
cinoma is key to developing and using molecular
target therapy.
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PakoBuTe 00pa3zyBaHus Ha IJlaBa M IIUS CE HAPEXK-
JIaT Ha [IECTO MACTO MO YeCTOTa Ha 3a00JIeBaeMOCT
IPU MBXETE B CBETOBEH MaIad, Karo IIOCKOKJIe-
TBUYHHUAT JIAPUHICAJICH KaplIUHOM € BTOPUAT II0
YeCcTOoTa CJIe]] paka Ha Oenmus qpod B oOrmacTra Ha
JquxatenHara cuctema. BucokopuckoBute Gakropu
3a pa3BUTHE HA JIAPHHTEalleH KApIMHOM Ca YIIO-
Tpe6aTa 1 KOHCyMalusATa Ha T'OJIEMHU KOJIHMYCCTBaA
TIOTIOHEBH H3/ENHS M aJIKOXOJTHM HanmuTku. [Ipe3
MOCJICAHUTC ACCCTHUIICTUS CC pa3BuUXa JUArHOCTUY-
HUTE IMOJXO/AM U JICYEHUE TP Te3H 3a00IsBaHMSA,
HO BBIIPCKU HAIIPEABbKA HAa MCAHUIMHATA TYMOPUTE
B Ta3W 00NacT ce AMAarHOCTHLMPAT B aBaHCHpa
eTarn OT pa3BUTHETO UM, KOETO BOJH JIO JIOIIA MPO-
rHO3a 32 IPEXKUBIEMOCT IPU TE3U MAlUEHTH.

TyMOpHOTO MeTacTa3upaHe, BKIIOYBAILIO HAKOJIKO
MOCTIeIOBATENTHU CTHIIKH, 3alI0YBAKN OT MHBA3US
Ha PaKOBUTE KJIETKU B OKOJHHUTE THKaHH, € KIIO-
YOBHUAT (PAKTOp, KOWTO KOMIIPOMETHpA IMPOTrHO3a-
Ta Ha PAKOBO OoHHUTE MalnMCHTH KW OTroBaps 3a
90% ot cMBpTHOCTTA. 2/3 OT IUATHOCTUIIMPAHUTE
MAlMeHTH ca ¢ JIOKAJIHO aBaHCHpall mpolec u/
nin MeracrarnyHa Oonect (crammi 11 mou 1V).
[IpexxuBsemMocTTa Ha NAIMEHTUTE C€ OMpeesis
OT JIOKO-PErHOHAJIHOTO MOBTOPHO TMOSBSIBAHE Ha
mporeca, MepcUCTeHIUsl Ha Mpolieca, MosiBa Ha
JTaJIeYHU METACTa3u WIA BTOPH ITbPBHYEH TYMOD.
JlokanHara MHBa3Msl M METACTa3HMPAHETO HA PaKo-
BUTE KJIETKM Ca OCHOBHU NPUYMHHU 33 CMBPT.
MertacTta3upaneTo € Hall-CUTHU(PUKAHTHUAT MPOT-
HOCTHYEH (paKTop, KaTo 00XBamaHETO HA TUMQPHH-
T€ BB3JIM OT MIpolieca MOHUKABA MPEKUBIEMOCTTA
¢ oxono 40% (Mirisola et al., 2011). ITanuenTute
C JJapUHIeajleH KapLUHWHOM W 3acsiraHe Ha LIMHHU-
Te AUM(HU BB3IM MMaT MO-MalbK HWHTEpPBAJI Ha
peMHCHA W IIO-JIOIIa LsAJIOCTHA IIPOrHO3a. TOBa,
OT CBOsl CTpaHa, Hajara WACHTU(QHUIMPAHETO Ha
MOJICKYJISIpHU a0epariiy, WHAWIMPANTT WHBA3HB-
HOCT M MeTacTaruieH norexnuan. [Ipoyusanusra,
IMMPOBECKIAAHU 1O MOMCHTA, Ca HACOYCHH HUJIU U331~
JI0 KBbM LIEJIHS TeHOM, WM KbM OTAEITHH TeHH, 0e3
KOHKpPETHO BHUMAHUC KbM IIbTHUIIATA Ha METAC-
TazupaHe W nHBa3usA. HamupaneTro Ha HOBHU mpor-
HOCTUYHHU U JUATrHOCTHYHHU METOAHN € OT KJIIKOYOBO
3HAQUEHHE 32 TMOBHUIIIABAHETO IMPEKUBIEMOCTTAa Ha
TCE3U IIAallMCHTH. HoBocTtn B reHOMHMKaTa U MOJIE-
KyJTHaTa MEIUIIMHA BOAAT JI0 3HAYMTEJIEH MPOrpec
IIpyU IMMO3HAHUATA B MHUIHALUATA W IPOrpecudaTa
Ha OHKOreHesara. VMMallku mpenBuja He TOKpau
HU3CHCHUTC KJIKOYOBHU MOJICKYISAPHU KW KIICTHbYHU
MEXaHHM3MH, BOJCHIM 10 IUIOCKOKJIETHUEH KapIiH-
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A global initiative of the medical research commu-
nity is to develop a genome profile as a means of
understanding, classification, and treating the head
and neck carcinomas. The aim of a future study is
to pick a set of genes, known to be responsible for
elevating the metastatic potential of laryngeal squa-
mous cell carcinoma.

Researching the genetic similarity between car-
cinoma and metastasis could potentially help un-
derstanding the genotype and mutation potential
of head and neck squamous cell carcinomas. The
practical potential use of this knowledge is the de-
veloping of predictive markers and better therapeu-
tic algorithms for diagnosed patients.

On a molecular level SCC with laryngeal origin
is a complex and heterogeneous disease, associat-
ed with multiple genetic anomalies — oncogenes,
tumor suppressor genes, loss of heterozygosity in
multiple chromosome locations, defects in angio-
genetic factors expression, as well as processes as-
sociated with genetic modulation of the extracellu-
lar matrix, proteolysis and epigenetic processes like
methylation.

Proto-oncogenes can encode growth factors, the
growth factor receptors, transcription factors, com-
ponents of the cell cycle, etc. Oncogenes encode
oncoproteins, which have similar functions as the
normal non-mutant proteins, with one key differ-
ence — the mutant forms are permanently activated.
The result of that mutation is self-sufficiency of the
cell in relation to growth and proliferation.

The most common mutations concerning the cellu-
lar signal transduction pathways affect the tyrosine
kinase signalization, starting with the tyrosine-ki-
nase receptors (grow factor receptors). Tyrosine ki-
nase receptors are transmembranous proteins with
extracellular ligand binding domain and cytoplas-
matic thyrosin kinase domain. In regular condi-
tions, the receptor is transiently active due to the
binding of a specific growth factor with the extra-
cellular domain, which in turn leads to change of
its conformation, dimerization and activation. The
activated receptor autophosphorylates the tyrosine
residues on the intracellular tail, which recruits var-
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HOM oT napunreaieH npousxop (JIIIKK), npoyu-
BaHETO Ha MOJUICKAIIUTE MEXaHW3MU Ou OWIIO OT
KJIMHAYHA 1107132 32 Pa3paboTBaHETO HAa MOJIEKY-
JSIpHA TapreTHA Teparwsl.

B cBeroBeH mamalb Haykara BbPBH KbM H3TOTBS-
HETO Ha TEHOMEH NPOQHI KaTO MOAXOA KbM pa3-
y4aBaHETO, KIACH(UIMPAHETO U TPETUPAHETO HA
KaplUHOMU Ha IJ1aBa U MIUs.

I{en Ha ObaeIIO MpOyYBaHe € oAOupaHe Ha Habop
OT T'eHH, OTTOBOPHH 32 MOBHIIABAHE HA METACTa-
TUYHUS TOTEHIMAJ Ha IUIOCKOJIETHYHMS KapIu-
HOM OT JIapHHIealieH mpou3xoA. M3cienBanero Ha
TEHETHUYHO CPOACTBO MEXKJy KapIUHOM M MeTac-
Taza OM MMajo TEOPETHYCH NMPUHOC KbM OIO3Ha-
BAaHETO HAa TE€HOTHUNA M MYTAI[MOHHMS CTaTyC Ha
TUIOCKOKJIETBYHUTE KApPIIMHOMHU Ha IIaBa WU IIHSA,
YUITO MPAKTUYECKH MOTEHIMAJ Ce M3pa3siBa Karo
NPOTHOCTUYHA CTOMHOCT 3a IMPEXKHUBSIEMOCTTa Ha
OHKOOOJIHUTE W TOM00psSBaHE Ha TEPAICBTUYHHS
QITOPUTHM IPH TUATHOCTUIIPAHH MAIUCHTH.

Ha monexynno nuBo IIKK ot napunreanen mpo-
U3XO0J] € KOMIUIEKCHO M XETePOreHHO 3a00JIsBaHe,
CBBP3BAaHO C MHOXXECTBO TEHETHYHH AHOMAJIHH,
ACOILMMPAHH KaKTO C OHKOTEHH, TyMOP CyNPECOPHU
reHH, 3aryba Ha XeTepO3UTOTHOCT Ha MHOXKECTBO
XPOMO30OMHH JIOKAallMM, YBpeda EKCHpecusita Ha
AQHTMOTeHE3HU (PAKTOPH, Taka U C MPOILECH, CBBP-
3aHU ¢ MOAYJAIMS Ha EKCTPaLeyTapHHs MaTPHKC,
NPOTEOJIN3a U EMUTeHETUYHU MPOLECH KaTO METH-
nupane. [IpOTOOHKOreHUTEe MOraT Ja KOIUpar pac-
TEXHU (DAaKTOPH, CaMUTE PEIENTOPH Ha PacTexk-
HUTE (HaKTOPH, TPAHCKPUIIIMOHHHU (HaKTOPH, KOM-
MOHEHTH Ha KJIETHYHMS IMKBI U npoune. OHKore-
HUTE KOAUPAT OHKOIPOTEUHH, KOUTO MMAT CXOJHA
GYHKIHMS Karo HOPMAaJTHUTE HEMyTaHTHH (hopmu,
C Ta3W pa3liuKa, 4ye ca MEePMAHEHTHO aKTHBHPAHH.
PesynrarhT € caMo0CTaThYHOCT Ha KJIETKaTa 10
OTHOILIETHE HA pacTeXa U Npoudepanusra.
Haii-yectuTe MyTanuu B KJIETBYHHATE IIBTUINA 32
CUTHAJIHA TPAHCAYKLHUS 3acsiraT TUPO3MHKHHA3-
HaTa CUTHAJIM3AIMs, 3al0YBAKKU OT T.HAp. THPO-
3UHKHHA3HU PELENnTopu (grow factor receptors).
TUpO3WHKHWHA3HUTE PELENTOpU ca TpacMeMOpaH-
HU MPOTEUHU C EKCTpalelyJapeH, JIMTaH-CBbp3-
Balll JOMEH M LWTOIJIa3MEeH THUPO3MH KHHA3EH
JOMeH. B HOpMaJHU yCIIOBHUSI PeLENTOPBT € Tpe-
XOHO aKTHUBEH 4Ype3 CBbp3BaHE Ha cnenuduieH
pacresxeH (pakTop ¢ U3BBHKJICTHYHHS JOMEH, KOETO
BOJM JI0 MIPOMSIHA B KOH(OPMAIUATA HA PELENTO-
pa, HeroBaTta JMMEpH3alus U ChOTBETHO aKTHBA-
1usi. AKTUBUPAHUAT perentop aBrodochopummpa
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ious signal molecules.

Some of the most important molecules in that rela-
tion are RAS and PI3K (12).

Phosphoinositide 3-kinase (PI3K) signal pathway
is of crucial importance to head and neck malig-
nancies. The PI3K pathway is reported as one of the
most commonly mutated signal pathways. PI3K is
a heterodimer, consisting of regulatory and catalyt-
ic subunits. PI3K activates a series of serine/thre-
onine kinases, including AKT, activating mTOR-
stimulating the lipid and protein synthesis. PTEN is
a tumor suppressor, negative regulator of PI3K and
a frequent object of mutation.

In regular conditions, the signal transduction path-
way promotes cell survival, growth, development
and differentiation. Changes in the PI3K signal
pathway are present on not only a molecular level,
but also show changed protein expression in pa-
tients suffering from Head and Neck cancer. These
changes lead to a documented drug resistance to-
wards anti-tyrosine kinase target therapy. Cell lines
with wild type PIK3CA show better sensitivity
towards EGFR (erlotinib) tyrosine kinase inhibi-
tors in comparison to the mutant gene. Molecules,

Growth factor

ot

Bridging protein
Activates

Growth factor receptor

TUPO3MHOBUTE OCTATBIM HA UHTpALleyJIapHaTa CH
OTaIlKa, KOETO CIIYKH 32 PEKPYUTMBHT HA CUTHAJ-
HU MOJIEKYJIH.

EnHu ot Hali-BaKHUTE MOJIEKYJIM B TOBa OTHOLIE-
the ca RAS u PI3K (12).

®ochounosutun 3-xkuHazuuAT (PI3K) curnaiex
BT € OT 0COOCHO 3HAUCHUE TIPU PAKOBUTE 3a00JIsI-
BaHUS Ha INlaBaTa 1 IIUATa, TOKJIa/{BaH KaTo €IMH OT
Hal-4eCTO MyTUPAJINTE CUTHAIHY bTHINa. PI3K e
XETepoAUMEp, ChCTOSAI] CE OT peryjaropHa u KaTa-
JTUTHYHA CyOeMMHUIN. AKTUBUPA CEpUs OT CEpPHH/
TpeoHuH KuHa3u, BKI. AKT, axtuBupauny mTOR
— CTUMYyJUpa JIMIIMJHATa U MPOTENHOBA CHUHTE3A.
PI3K GuBa HEraTuBHO peryJiupaH OT TYMOP-CyIpe-
copa PTEN — dect 00€KT Ha MyTaIlHH.

[Ipu HOpMaHH YCIOBUS CUTHAJIHUAT IBT MPOMO-
TUpPA KIETHYHOTO OLEJIIBAHE, PACTEXka, Pa3BUTHETO
n qudepennusiuusara. [Ipomenn B PI3K curHanaus
BT Ca YCTAHOBEHU KaKTO HA FTEHETUYHO, TaKa 1 Ha
0enThYHO HUBO MPHU PAKOBHU 3a00JIIBaHNS Ha TJ1aBa-
Ta U IIUATA, KaTO B IOMBJIHEHHUE € YCTAHOBEHO, Y€
MIPOMEHH BOJSAT 0 PE3UCTEHTHOCT KbM aHTUTHPO-
3MHKHMHA3Ha puLenHa Tepanus. KerbuHuTe muHun
¢ wild type PIK3CA (nuB Tum, T.e. 6€3 MyTarus)
MOKa3BaT MO-7100pa YyBCTBUTEIHOCT KBbM THPO-
3unkuHa3Hu uHxuouropu Ha EGFR (erlotinib) B
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participating in the PI3K pathway include epider-
mal growth factor receptor (EGFR), G-proteins,
PI3K-activators (PIP2, PIP3), Akt, mTOR and
PTEN (5). Research papers describe amplifications
of the genes taking part in the PI3K pathway, as
well as their overexpression. Out of these key genes
— PIK3CA codes the catalytic subunit p110a, which
is one of the most commonly mutated components
in this pathway.

In Head and Neck carcinomas, PIK3CA mutations
are mainly focused on kinase domain: exon 9 and
helicase domain: exon 20 (6, 7), with described fre-
quency about 17 %. Hot-spot mutations, concerning
exon 9 of end amino acid E524 and E545, as well as
exon 20: H1047, are the most commonly observed
changes in cancer. (5) Overexpression and changes
in number of copies are also documented. Various
innovative PI3K-inhibitors are being developed in
the last decade, such as Buparlisib (BKM20) (8),
PX-866 (10), Copanlisib (BAY 80-6946) (11) etc,
which is a proof of the promising potential of this
molecule being used in a precised target therapy.

Other types of defects, stimulating oncogenesis
are loss-of-function mutations of tumor suppressor
genes that inhibit G1/S cell cycle progression. Such
gene is CDKN2A, located on 9p21, taking part in
the early stages of laryngeal cancer development.
It is commonly affected, up to 80% of Head and
Neck cancers show deletions, hypermethylation,
silencing and other mutations. The CDKN2A gene
encodes two protein substrates that are functionally
connected: p16INK4A and p14ARF. P16 binds spe-
cifically CDK4/CDK6, which suppresses the cata-
lytic activity of the CDK/CyclinD1 complex, need-
ed for the Rb1 phosphorylation. This way G1/S cell
cycle progression gets inhibited.

In a research done by Guervésa and co., including
56 laryngeal and pharyngeal tissue samples, is re-
ported that the most common deletions were found
in CDKN2A(9p21) and MLH1(3p22), the changes
were found in early as well as advanced stages of
the cancerous growth. (1). These results lead us to
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CpaBHEHHE C MyTaHTHUS reH. MoOIeKyInuTe, KOUTO
yuactBar B PI3K curHanHus mbt, BKIIOYBAT TUPO-
3MH KWHA3W Karo EMUJAEepPMalIeH PAacTeKeH (PaKTop
(EGFR), G-mporeunn, PI3K-aktuaropu (PIP2;
PIP3), Akt, mTOR wu PTEN (5). UscnenBanus
B oOiacTra OMUCBAT MYyTallUH, aMIUTHGUKAITUN
Ha TEHWTE, y4acTBAllM B HEro, KakTo W TAXHA-
Ta cBpbxekcrpecus. OT Te3W KIOYOBU TEHH —
PIK3CA xoaupa karanutuyHara egununa pll0a,
KOATO € €JUH OT Hai-4ecTO MyTHpaJuTe KOMIIO-
HEHTHU OT TO3M CUTHaJeH IbT. [Ipu pakoBute 3a00-
nsiBaHusl Ha miaara U wusata PIK3CA myranuure
OCHOBHO ce (hOKycupaT BbpPXY KHMHA3€H IOMEWH:
eK30H 9 u xenukazeH qomeiH: exk3oH 20 (6,7) kato
onucaHara 4yecrora € okono 17% mpu te3u 3abo0-
nsBaHus. XOT-CHOT MyTalMUTe, HAOMIOZaBaHU B
€K30H 9 Ha aMUHOKHCEIMHHEH ocTarbk E524 n
E545, xakto u B ex3on 20: H1047, ca Haii-uecto
CpellaHUTe IMPOMEHH IPU pPAKOBUTE 3aboisiBa-
Hus (5). [loBulieHnTe HUBA HA EKCIIPECHs], KAaKTO
U IPOMEHHU B OpOos KOMHSA CHINO Ca JIOKJIAJBAHU
npu maBa W mus. [Ipe3 mociegHOTO Aecerue-
THe pasnuyHu uHoBaTMBHU PI3K-mHXxubOutopm ca
pa3sutu, kato Buparlisib (BKM20) (8), PX-866
(10), Copanlisib (BAY 80-6946) (11) u np., koeTo
MOKa3Ba, ue Ta3u MOJIEKy/a UMa oOeIIaBall MoTeH-
[yaJl 3a Ipenu3upaHa TapreTHa Tepamms.

Hpyr tun nedextu, CTUMYIUpAII OHKOTE€HEe3aTa,
ca loss-of-function MmyTaruu Ha TyMOp CyIIpeCOpHH
renu, naxudupanm G1/S nporpecusita Ha KIeThY-
HUSI [IUKBJIL.

TaxbB e renbT CDKN2A, KOHTO € JOKaJu3upaH
B 9p21 XpOMO30OMEH pEeruoH, M € YCTaHOBEHO,
Yye ydacTBa B pPAHHUTE €Talud OT pPa3BUTHE Ha
JapuHreaiHara KaHieporesesa. Yecro e 3acerHar:
no 80% mpu pakoBuTe 3a00NsIBAHUS HA TiaBa U
MU — JeNIeTHpaH, XUIEPMETWINPAH, 3arIylIeH
(silenced) wnmun mytupan. CDKN2A rensT koaupa
JIBa OENTHUHU MPOAYKTA, KOUTO ca (PYHKIIMOHAITHO
cebp3anu: pl6INK4A u pl4ARF. P16 cneuunduy-
HO cBbp3Ba CDK4/CDKG6, KOoeTo OTHCKa KaTaju-
tnyHara aktuBHOCT Ha CDK/CyclinD1 kommnekca,
HeoOxoanMm 3a ¢ochoprrpaneTo Ha Rb1. 1o To3m
HAuuMH C€ MHXMOUpA MporpecHsTa Ha KICThYHUS
kb1 oT G1 kM S dazara.

B un3cnensane Ha Guervosa M KOJETrd, BKIIFOYBAIIIO
56 mapunHreanHu u (GpupUHTEaTHH MPOOH, JTOKIAI-
BaT, Y€ Hal-yecTo CpeulaHu AENEIUH C€ OTKPH-
Bat ipu CDKN2A (9p21) u MLH1 (3p22), karo
YyecToTara Ha JETEKTHUPAaHUTE MPOMEHH Ce€ cpella
KaKTO B HaYaJHM, TaKa U B HAIPEJHATH CTAJANU HA
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the hypothesis, that changes in both genes occur
in the earliest stages of laryngeal and pharyngeal
cancer genesis, and could potentially be used as
prognostic markers for initiation and progression of
malignancy.

P53 is a tumor suppressor, which induces arrest
of the cellular cycle through p21 and activates the
apoptosis via inducing the transcription of pro-ap-
optosis genes such as BAX. P53 inhibits G1/S pro-
gression and is the main component of the G2/M
checkpoint (13.)

Apoptosis

u3cnenBanute pakoBu npodu (1). Tesu pesynraru
BOJAT JI0 XUIOTe3aTa, uye NMPOMEHM B JiBaTa IeHa
BB3HHUKBAT OILl¢ B HAYAJIHK €Talli Ha JIApUHIeaTHA
u (hapuHreasHa KaHIEporeHe3a M MOrar MOTEHIIH-
AJTHO J1a C€ M3MOJI3BAT KaTo OMOMapKepH 3a Bb3HUK-
BaHE U Pa3BUTHE HAa PAaHHA 3JI0KAYE€CTBEHOCT.

P53 e Tymopen cymnpecop, koiTo upe3 p21 npeaus-
BUKBA apecT Ha KJIETHYHUS LUKBJI W aKTUBHpA
aronTo3ara 4pe3 MHAYKLUS TPAHCKPUIILHUATA Ha
npo-armonTuuHu TeHn kato BAX. P53 wnxubupa
G1/S mporpecusita ¥ € OCHOBEH KOMITOHEHT Ha
G2/M uexknoitara (13).
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The frequency of TP53 mutations varies in the re-
search data from 30% to 70 % due to the tumor
heterozygosity of head and neck cancers(2). Re-
sent study, using new age sequencing confirms, that
TP53 is one of the most often mutating tumor sup-
pressor genes. The frequency of mutations in the
TP53 gene is positively associated with HPV-nega-
tive carcinomas (3). The laryngeal and pharyngeal
tumors show a higher frequency of TP53 mutations
(85%) in relation to those of tongue and oral cavity
(75,6%). The salivary glands tumors and tumors at
the base of the tongue have the lowest frequency
(28,6%)(2). Scientific advancements in this field
establish that the majority of mutations taking place
in the TP53 gene in Head and Neck squamous cell
carcinoma (HNSCC) are missense, often involving
the central DNA-binding region of the p53 protein,
the most common mutations being localized in co-
dons R248,R273,G245, R175, R282 and H179 and
described as hotspot mutations. TP53 mutations
are commonly observed in precancerous lesions
(4) and scientific publications present that muta-
tions in the TP53 gene do not differ from those in
lymph node metastases. These results indicate the
early onset of TP53 mutations, initiating a stepwise
expansion and progression of cancer development.
(2) Publication reports emphasize on gene deletion
of N33, TP53, STK11 in patients with lymph node
metastases, adding that TP53 gene deletion corre-
lates with positive lymph nodes in laryngeal cancer,
but are not observed in pharyngeal tumors.

Genetic changes that are the foundation of laryngeal
carcinogenesis as well as the mechanisms responsi-
ble for metastasizing in the Head and Neck region
are not yet fully understood. Genetic markers, that
could be used in the clinical practice as a prognostic
tools for determining metastatic potential have not
yet been established. Research done on tissue sam-
ples from primary site and metastatic lymph node
obtained by surgical excision and comparing their
genetic status could potentially lead to better un-
derstanding of the mechanisms behind cancer pro-
gression and probably lead to the discovery of new
genes associated with higher metastatic capacity.
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Uectorara na TP53 Mmyranuure Bapupa B U3CIel-
BaHUTEe Hay4yHu u3Bagku ot 30 no 70% mnopa-
M TYMOpHaTa XETepOreHHOCT Ha 3a0osiBaHU-
ara Ha miaBa M mus (2). CKOpOIIHO NpOyYBaHEe
MIOCPENICTBOM CEKBEHUPAHE OT HOBO IOKOJEHHUE
NOTBBpPKAaBa, e TP53 e enuH oT Hali-4ecTo MyTH-
panTe TyMOp CyNpecOpHHU T'€HH, Karo 4ecToTara
Ha MyTalll¥ MOJOXKUTENHO ce aconuupa ¢ HPV-ne-
raruBHU KapiuHoMmu (3). B jombiHeHne Tymopute
Ha JJApUHKCA U XUITO(paprUHKCa MOKa3BaT o-BUCOKa
yectota Ha TP53 mytammu (85%) B cpaBHEHUE ¢
TE3W Ha e3WKa M ycTHara KyxuHa (75.6%), a coH-
YeHHUTE KJIe3W W 0azara Ha €3WKa ca C Hail-HHCKa
gecToTa Ha cpentane (28.6%) (2). C nanpeaBaneTo
Ha M3CJIe/[BaHUATa B 00JacTTa MOBEUETO OT MyTa-
nuute B TP53 rena nmpu pak Ha r71aBara M MIusiTa
Cca MMCCEHC, YeCTO Bb3HHUKBAIIM B IEHTPATHUA
JAHK-cBbp3Bamn pervon Ha p53 OenrTbka, Karo
€/IHU OT Hal-4eCTUTE MyTallUU Ca JIOKATU3UPAHU B
komonu R248, R273, G245, R175, R282, u H179 u
ce onpexemT kato hotspot myranuu. TP53 myra-
MY YECTO CE€ OTKPHUBAT B MPEMAIIUTHEHH JIe3UH (4)
U B JIONIBJIHEHHE € MyOJMKYBaHO, Y€ MyTaLMUTE B
TP53 rena He ce pa3nuyaBaT OT T€3U B ChOTBETHH-
Te muMpHU MeTacTaszu. Te3u pe3ynraru UHAUKUPAT
paHHOTO BBb3HHMKBaHe Ha TP53 myranmm, KOWUTO
BOIAT 10 CTHIAJOBUAHA EKCIIAH3MsI W TPOTpe-
cus Ha pakoBus mporec (2). B mureparypara ce
noxiaasar aejenuu Ha reaute N33, TP53, STK11
NpY TALMEHTH C HAJIW4Yhe Ha JTUM(HU MeTacTacH,
Karo genenuu Ha reHa TP53 kopenupar ¢ mojaoxu-
TEJEeH CTaTyc Ha JUM(HU METacTa3u MpU pak Ha
JApUHKCA, HO HE U (papUHICATHU TYMOPH.
[eneTnyHuTe TPOMEHH, KOUTO JIEKAaT B OCHOBa-
Ta Ha JIApUHIeajHaTa KaHIEpOreHe3a, KaKTo H
METacTaTUYHUTE MEXaHW3HM B Ta3u olmact ca
BCE OLIE HE HAIBJIHO M35ICHEHW U HE Ca OTKPUTH
TeHETUYHHU MapKepH, KOUTO MOTar Jia C€ U3IO0JI3BarT
B MEIMKO-OMOJIOTHYHATA W KIMHUYHA MPAKTHUKA C
e IMarHOCTUIIMPaHe MPUChCTBUE HIIN OTCHCTBHE
Ha JMM(HU MeTacTa3u. XUIMOTETUIHO H3CIIeBaii-
K1 OMONICMYHU MaTepHuaju OT MIbPBUYEH TyMOp OT
JApUHKC U MaTepuall OT IIUiiHA METacTasa, B3ETH
M0 BpeME Ha olepaTuBHA JieueOHA MHTEPBEHIIMS,
U CpaBHSABAaHETO HA TCHETHYHHUS UM CTaryc Ou
JIOTIPUHECIIO 32 U3SICHSIBAHETO HA OHKOIPOTpPECHSs-
Ta Ha 3a00JABaHETO W MOTEHIIMATHOTO OTKPUBAHE
Ha TE€HU, aCOLMHUPAHHU C TO-BUCOK METAcCTaTU4eH
MOTEHLUA.

Crarusdra e nogkpenena no ['pant ,,Muan uscieno-
Baren 2019%, norosop Ne J1-138, MY-Codus
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