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JocnigxeHHs € dparMeHTOM HaykKoBO-A0CAIAHOI
pobOTM  XapKiBCbKOrO  HaLiOHaNbHOrO  Mean4YyHO-
ro yHiBepcutety «MDopMyBaHHsI Cy4yaCcHUX METOAIB
XipypriyHOro fikyBaHHs i NpodinakTukn yCcknagHeHb 3a-
XBOPIOBaHb | TPABM OpPraHiB rpyaHoi KNiTKU i YepeBHOT
nopoXxHUHW», Ne aepx. peectpauii 0110U002649.

B 2003 poui Bigdbynocs odiuiiHe NpOronoLeHHs
CTOCOBHO PO3LWMGPOBKN FreHOMY NtoauHN. Y 3B’A3KY 3
peanbHO MOXAMBICTIO aHasidy reHeTUYHOro marepi-
any B GiomeaunyHili Hayui BinOyBaeTbCS CTpiMKa 3MiHa
NOrns4iB Ha NMUTaHHA eTionorii i natoreHesy, Mopdo-
norii Ta MmopdoreHeay paky wnyHka [8, 9, 10, 23]. Bia-
OyBaETLCHA aKTVBHE BMPOBAIKEHHS HOBUX TEPMIHIB B
GiomeaunuHin Hayui. baraTto 3nosikicHux xBOpo6 acoui-
MOBaHi 3 XPOMOCOMHMMW aHOMaNigaMu, WO BUHUKIIN B
pe3ynbTaTi XPOMOCOMHUX TpaHcnokawiin. XpoMocoM-
Hi TpaHcnokauii NpM3BOAATb A0 3MiHU eKCNPECii reHis
[24, 38]. 3miHIOIOTLCA NOMMSAM Ha AndepeHLirHy aia-
FHOCTUKY MepeanyxXJMHHUX NPOLECIB Ta paKy LUIyHKa
[12, 24].

Mig TepMIHOM OHKOFEHOM PO3YMIilOTb B33AEMOLII0
0ina OBOX TUCSY reHiB 3a NOCEPELHMULITBOM €KCNPECO-
BaHWX HMMM OINKiB, AKi HA KOXHOMY eTani XUTTEDiANb-
HOCTI OpraHiamMy 3ab6e3rneyyoTb MOBHOLHHWUIA KITiTUH-
HWIA FOMEeOoCTa3 Ta MiXXKNITUHHY KOMYHiKaujio [21, 22].

IHTEerpaTMBHMM OOCHILKEHHAM TEHIB, aHani3oM ix
CTPYKTYPW | PYHKLT 3aMMaeTbCs reHoMika. Ha cborogHi
BiJOMO 0iNng COTHi NOTEHLLMHNUX OHKOreHiB, OBa OecAT-
KU NYXJIMHHUX CYNPECOPIB Ta LWe CTiNIbK1 X MyxXJIMHOA-
COLiOBaHNX FeHiB, AKi BTAryIOTbCA Y PO3BUTOK paky
[11, 28]. Jo akTmBaLii Tak 3BaHOr0 OHKOreHOMy npu-
3BOOUTb HaKOMUYEHHS MyTaui y UMX reHax, reHeTmy-
Ha HecTabinbHICTb 200 aHOMarii CUCTEMU FEHETUYHOTO
koHTposto [38].

TpuBanuii 4ac nNOrMMOGNEHO BMBYANN CTPYKTYPY
Ta OYHKLiIO OKPEMUX OHKOrEHIB, afe He nNpoBOAMAN
MacLUTabHMX AOCNIOXEHb A5 PO3LUNPEHHS 3HaHb NPO
0COBMBOCTI 3N105IKiCHOT TpaHcdopMaLii kKniTuH [23].

Ona po3yMiHHA BUHUKHEHHA OEHOTUNY 3/05KiCc-
HUX KNiTUH, Tpeba YiTKo ycBigoMoBaTH, WO Le — Mno-
nireHHWin Ta 6aratodakTopHUIA nNpouec. Y1cnexHi no-
CNiAXEHHS NepeKOoHMBO MOKa3yloTb, O KCEHOreHHe
nepeMilLeHHs reHiB He MOoXe 3MiHioBaTU GEeHOTUNIYHI
OCOONMBOCTI KNiTWH, TKaHWH, opraHiamy [20]. TpaHc-
dopMoBaHi  BakTepianbHUM  KNiTUHAM, OpiKaXam,
MULLAM, FTEHU NIIOANHWN, HYacTO 3annLLIATbCS aKTUBHU-
MW, ane npu LbOMYy He MOpPYLUYIOTLCS eEMEHTN MOp-
dONOriyHOI CTPYKTYPU LUX OPraHi3miB, Le CBiAYNTb NPO
BMCOKY €BOJIIOLMHY CTabinbHICTb. CUCTEMUN KOHTPOJIO

CTabiNbHOCTI reHOMY YMOBHO MOXHa MOAINUTL Ha AOBi
rpynu: 1 — penapauinHi, Wo BUABASAIOTb Ta BUNPaBIs-
I0Tb Pi3Hi TMNK nowkomxeHb AHK; 2 — cuctemmn KOHTp-
00 KNITMHHOTO UMKy abo anonTo3y, HopmalibHe
OYHKLIOHYBAHHSA AKUX YHEMOXIMBAIOE MponidepaLiiio
KNITUH 3 PiI3HUMU aHOManiAMK, y T. Y. i3 FEHETUYHUMU
nopyieHHamun [19, 30].

Y KaHueporeHesi npoBigHY POJib BiAirpaTb OHKO-
reHW Ta reHN-CynpPeCcopm NyXJMHHOIO POCTY SK peryns-
TOPW KIITUHHOTO LmkIy. HecTtabinbHICTb reHoOMYy pobuTb
MOXJIMBUM HAKOMUYEHHS B OLHIN KNITUHI PIBHUX MyTa-
LUih B OHKOreHax, reHax-cynpecopax Ta iHLWKWX FreHax,
WO NpU3BOANTL OO MOSABW reTePOreHHOCTI KNITUHHOI
nonynsuii [36]. Bucokuii nponidepatnBHmin NOTeHLUian
TaKuX KITUH i3 04HOYACHMM NOPYLUEHHAM eKcnpecii Ta
DYHKLiIOHaNbHOT aKkTUBHOCTI psaay 0i0NoriYyHO akTUBHUX
nenTuais i 6inkiB NpM3BOAMTbL 00 reHeparnidawii 3noskic-
Horo npouecy [6, 7, 32, 41]. 3noskicHa TpaHcdopma-
L KJITUH, 3rigHO 3 Cy4aCHUMUW YSBIIEHHSAMMW, BUHUKAE
NPWY HaKOMWUYEHHI HE3ANEXHUX MyTaLin i enireHOMHUX
3MiH, HACNIAKOM SKUX € MOPYLUEHHS Perynsauii KniTnuH-
HOrO UMKy i anonToay, iMMopTanisauid, reHeTu4yHa He-
cTabinbHICTb, 3MiHM Mopdonorii i andepeHLitoBaHHS
kniTuH [18, 34]. MatematnyHuii aHania 6inok-0inkoBux
Ta JHK-6inkoBrx B3aeMoaiin CBigYnTb, WO reHOM — He
NiHinHa cuctema. ToMy 3MiHM MOro NapameTpiB y Aes-
KUX MeXaxX He BUKIMKAOTb 3HAYHUX MOPYLUEHb. Ane y
NeBHMX BUMNAAKax HaBiTb OyXe Mani KONMBAHHA napa-
METPIB MOXYTb CYTTEBO 3MiHIOBATV BNACTMBOCTI BCI€l
cuctemu. Lle moxe matu Tpm NPUHLMNOBO Pi3HI HAcnig-
KU ons knituHn: 1) KNiTMHHA cMepTb, 2) 3aTpuMka abo
NOCUNEHHS KNITMHHOI Nponidepadii, 3) nossa HOBOro
deHoTMny 3n09KiCHOI KniTnHM [20].

MopyweHHs peryndauii  KAITUHHOrO  UUKIY  —
HeBig EMHa i, LIBMALLE 32 BCe, O4HA 3 MPOBIOHUX O3HAK
HEeOoMIaCTUYHOI KNITUHW. Tak, Hanpwuknag, OAHMM i3 Ha-
CnigkiB 3B’A3yBaHHS PELEnTOpiB POCTOBUX (aKTopiB
MOXe ByTu akTMBaLjis NeBHOro Habopy TPaHCKPUIILLA-
Hux dakTopiB Ta ekcnpecii cneundivyHmx rexis [21]. 3o-
Kpema, Lisa psay MIiTOrEHIB BUMKIIMKAE rinepekcnpecito
reHie p70S6Ka ta p70S6KHA, 6inkoBMA NPOAYKT SAKUX
NpPM3BOAUTbL A0 akTuBaLji 6iocuHTE3yY BinKy GK y KiTU-
Hax camoi NyxXJINHW, TaK i B eHaoTenianbHUX KiTUHaxX
CYOVH MyXNUHHOI TkaHuHu [35, 46]. MomibHi peakuii
BiAOyBalOTLCA | MPU 3B’A3yBaHHI IHTErpPUHIB i3 Binkamm
No3akiTMHHOro Matpukcy [16, 17].

IHWOW BaXNMBOIO BAACTUBICTIO MNPOTOOHKOre-
HIB Ta NyXJIMHHUX CYMNPECOopPIiB € perynsuia anonto-
3y. Hanbinblw knacu4yHUMM npencTtaBHUKaMM TakmUx

26 BicHuk npo6nem Gionoriti Mmegnuuuu — 2014 — Bun. 3, Tom 2 (111)



orngaaun NiTEPATYPU

«(PyHKLOHEPIB» BUCTYNAIOTb NyXJIMHHUI cynpecop p53
Ta NPOTOOHKOreH Bcl-2, npoaykT gkoro gie ax 6noka-
Top anonTto3ly. TpaHcakTmBauia p53 reny PIG-3 npu-
3BOAMTb 00 YTBOPEHHS paamkaniB KUCHIO, SKi YLLIKO-
[KYIOTb MEMOPaHN MITOXOHAPIN | CTUMYNIOIOTL BUXIA, Y
umTonnasmy umtoxpomy C ta binka Lo iHayKye anonTo3
[45].

OTpuMaHi cynepokCuHi pagmkan-aHioHn Ta OKCUA,
a30Ty BMCTYNakTb iHiLiaTopaMu FinoKcis-acouinosa-
HOro 3/109KICHOrO GEeHOTUMNY NYXJINH Ta NPU3BOAATL A0
NMOPYLUEHHS PefOoKC-LEHTPIB ANXanbHOro NaHura mi-
TOXOHAPIN, a Takox 6epyTb y4acTb B akTUBALLi NaTeHT-
HUX GOPM MATPUKCHUX MeTanonpoTeiHas [31].

3a paxyHOK reTeporeHHOCTi KOXHa TpaHchOopmMoBa-
Ha KJiTMHA MOXe MaTu BIaCHY CUCTEMY KOOPAMHAT pe-
rynaTopHux paktTopis. KpiMm TOro Ui cucteMm piHAaTbCS
y 3aNexXHOCTi Big, TUMNYy NYXJAVHHUX KAITUH. Y CONigHUX
TUNax KNiTMH 32 paxyHOK 0COBNMBOCTEN LUMTOCKENEeTy
Ta €/IeMEHTIB MiXKNITUHHOT aaresii YMCno BUSIBNEHUX
MYyTaLi 3HAYHO BULLE, HIX Y JIEMKO3HUX MONYASLisiX.
Takuii TMN NOBERiHKM Yy MepLly 4epry noB’s3aHui 3
BTPATOK CUCTEMMU KOHTPOJTIO: KOHTAKTHOIO rasibMyBaH-
HSl POSMHOXEHHS KJITUH, 30aTHICTIO A0 nponidepadii
He3anexHo Big, Tuny cybcTpaTty, 3MiHOIO napameTpiB
aare3nBHOi B3aemogiji Towo. Came Taki 3MiHW BU3Ha4a-
I0Tb iHBA3VIBHWUI PICT i MeTacTaTu4Huin noteHuian [20].

YpaxoByloTb €KCMPEeCilo Ledknx Mapkepis nepen-
nyxAanHHMX 3MiH. EKcnpecisa gesknx mapkepis, nopsig
i3 BUHAYEHHAM CTyneHs oMdepPEHLitoBaHHSA MNyXIMHN,
cTagii Npouecy M iHWMX KNIHIYHMX XapakTepucTuk, o-
3BOJIIE MPOBOAUTY YTOYHIOKOYY AiarHOCTUKY MYyXJIMHHO-
ro npouecy [1, 2], npusHayaTn agekBaTHy Tepanito Ta
BM3Ha4yaTV NPorHo3 nepebiry paky [3, 19].

3a paHuMun niTepatypu, BaXanBa POJib Y CUCTEMI
OHKOreHOMY HanexmTb pPiBHIO TpaHckpunuji HIF-1 —
KIOYOBOro pakTopy, KU iHiLitoe akTUBHICTb 6ina 30
rinokcis-inayunbéenbHux reHie. B 91,5 % xBopux Ha pak
LUAYyHKa NyxJnMHHA TKaHmHa € HIF-1a-no3ntmBHOIO, Npun
LbOMY B KJiTUHaX CNIM30BOi 0O0JIOHKN, kA 3HAXOOUTb-
Cs Ha BiACTaHi 5-7cM Big, Kpaw MyX/IMHU, EKCMpecito
HIF-1a He cnocTepiratoTb. loka3aHO Apu LbOMY, WO
ekcnpecia HIF-1a kopenioe i3 ctyneHem gudepeHLito-
BaHHS MyXJINHU TA 3 MOKA3HUKOM 3arasibHOrO BMXBaH-
HS XBOpUX [47].

Binomo, WO KAITMHW NEPBUHHOI MYXJIMHU MOXYTb
BOJIOAiTM 34iOHICTIO OO MeTacTa3yBaHHSA 3aBOskW Ae-
SKUM FeHaMm, ki BU3Ha4alTb peasidauiio MeTactaTuy-
HOro NoTeHLiany AaHoi NyXAVHW. ICHYIOTb eKCNepuMeH-
TaNbHi Ta KJiHIYHI 4OKa3n TOro, Wo rinokcmHa gpakLis
COMIAHNX NYXJIMH CTUMYJIIOE iX PICT Ta MeTacTaTUYHUI
noTeHuian [4]. B ocepenkax NoTeHLUIanbHOro MetacTa-
3yBaHHS PaKoBi KNITUHU, LLLO OCiSIN, MOXYTb 3arvHyTU,

nepenT B HEAKTUBHUIA CTaH abo nponidpepysatn. Ane
BU3HAYEHHS i30/1bOBAHUX KNITUH LLE HE CTano PYTUH-
HMM Ta XBOPWUX HE MiKYIOTb 3 ypaxyBaHHAM iHOMBIAY-
aNlbHUX YNHHKKIB pu3unky. [lo yBaru 6epyTb nuile cra-
TUCTUYHO OTPUMaAHI MPOrHOCTUYHI NapamMeTpu, Taki gk
PO3MIp NEPBUHHOI MYXJINHW, HASBHICTb JIOKASIbHUX iH-
dinbTpaTiB Ta BpakeHHs nimpatuyHux By3nis [13, 14,
15]. Y Takmx BunagKax BUHMKAE XUTTEBA HEOOXIOHICTb
BUSABNEHHS PO3CIIHUX NYXJIMHHUX KNITUH, TOMY, O Npuv
LLbOMY MOXYTb OyTU1 BUAINEHI XBOPi 3 BUCOKMM PU3UKOM
PO3BUTKY PELMANBIB. ANe HAsIBHICTb PO3CISHMUX MYXJTNH-
HUX KNITMH aCOLIOETLCSA 3 MOraHMM NporHo3om. MeTta-
CTa3u paky MOXYTb PO3BUBATMCS OyXe paHO, KOMU LLe
B 30BCIiM MasieHbKMX 3a PO3MipamMu NyxJanHax no4ymHa-
10Tb GOpMyBaTUCH AEDEKTUBHI KDOBOHOCHI CyaAUHN, NO
AKX 3NOSKICHI KNITUHM NOTPanAsioTh B LMPKYASL|O, a
MoTiM B OpraHu, [ie yTBOPKOOTb MiKPOCKOMIYHI MeTacTa-
3u [44].

Baxnmsum ¢GakTtopoM MIiKPOOTOYEHHS MYXJMHHUX
KNITUH € nyxAinHoacouinoBaHi makpodaru, aki € npo-
OyueHTaMu MaTpuyHnx metanonpoTteiHas [27, 39], wo
3a6e3ne4yloTb OECTPYKL|iD NO3akNiTUHHOrO MaTpUKCy
B npoLecax iHBagii, HeoaHrioreHe3y Ta MeTacTasyBaH-
He [5, 25, 26, 33, 42, 48].

Ane opgHielo 3 HaMBaXXNMBILLMX NPoBAEeM OHKOJIOTIi,
€ BUSBJIEHHS MYXJIMHHUX KNITUH OO iX KNiHIYHOro npo-
aBy. [iarHOCTUYHI MeToan, WO 3aCTOCOBYIOTb B AAHUA
yac B MPaKTUYHIA MEeOUUMHI, HEe OalTb MOXINBOCTI
BUSIBUTM MOOOMHOKI MYXANHHI KITUHU, WO UMPKYO-
I0Tb B KPOBOHOCHOMY pycni abo ocinn B KiCTKOBOMY
MO3KY. Ane OO0CSArHEeHHs MONeKynspHoi 6ionorii 3po-
OV MOXIVMBUM PO3Mi3HABAHHA OKPEMUX MYXJMHHUX
KNiTUH B GionoriyHux 3paskax [30]. MyxanHHi KniTuHn
LLSTYHKOBO-KWLLIKOBOIrO TPakTy MOXYTb OyTW BUSBEHI
3a O0MOMOroK Haa3BMYarHO YYTIMBOrO METOoAY, AKUI
6a3yeTbCs Ha noniMepasHin naHuorosir peakuii(MJP)
[87]. HewopaBHO anpoboBaHa meToauka Ans ineHTu-
dikauii 6ionorivHMx MapkepiB, 3acHOBaHa Ha BU3Ha-
YeHHi KOMMOHEHTIB HYKNIeiHOBUX KMcnoT [43]. Pi3Hi cno-
cobu 3actocyBaHHa MJIP gna amnnidikauji reHoMHOoi
OHK a6o kHK possonsioTs Bussutn 1 — 10 pakoBux
KnitvH cepen 108 HopmanbHUX KNiTUH. HM3ka aBTopiB
niaTBEPANAN NPOrHOCTUYHE 3HAYEHHS BUSIBIEHHS MPU-
XOBaHUX MYXJIMHHUX KIITUH OAS NPOrHO3YBaHHSA 3/10-
AKICHMX HOBOYTBOPEHb OPraHiB LUIYHKOBO-KULLIKOBOIO
Tpakty [29, 40, 43, 47]. Yytnueictb PCR-meTOay Bia-
noBigae igeHTndikauii OgHIiei NyxXANMHHOI KNITUHW cepeg,
10° — 10" HopManbHUX KNiTUH [47].

TexHikn OHK-mapkepis 00O3BONAIOTL NpU 3105KiC-
HVX HOBOYTBOPEHHSX Pi3HOrO riCTOreHesy, CBOEYaCHO
BCTAHOBUTW AiarHO3 Ta BU3HAYNTUCHA 3 afeKkBaTHUM
METOA0M JliKyBaHHS.
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MOJIEKYNAPHO-BIOJIOINYHI ACNEKTU OHKOINEHE3Y TA ®EHOTUMU 3JTOAKICHUX NYXJIMHHUX
KNITUH LLJTYHKA

XapueHko O. B.

Pe3ome. Y cTtaTtTi npoaHani3oBaHi nitepatypHi gxepena 3a OCTaHHi poku. HaBedeHi OaHHI cBig4aTtbh, WO
OiNbLWICTb 3/105KICHNX XBOPOO acoLiioBaHi 3 XpOMOCOMHUMI aHOManNi MK, O BUHUKITM B Pe3yNbTaTi XPOMOCOM-
HUX TpaHcnokauin. OCTaHHI NPU3BOAATbL OO 3MiHU €KCMPECii reHiB. BUHMKHEHHS PEHOTUNY 3N0SKICHUX KIITUH,
LLe — nonireHHui Ta 6aratodakTopHUI NPOLLEC. Y KaHLLePOreHesi NPoBiAHY POJIb BiAirpaTb OHKOrEHW Ta FEHN-CY-
NPECopU NYXJIMHHOIO POCTY K PEFYNATOPU KINITUHHOIO UuKiy. HecTabinbHICTb reHOMY pOOUTbL MOXJTMBUM HAKOMN-
YEHHS B OOHIN KNITUHI PISHUX MyTaL,ii B OHKOreHax, reHax-cynpecopax Ta iHLWMX reHax, Wwo npu3BoamTb 40 NOSBU
reTeporeHHOCTI KNITUHHOI NonynsALji.

OpHieto 3 HanBaxMBILLMX NPoBAeM OHKONOTii, € BUSIBNEHHS MYyXJIMHHUX KITUH [0 iX KJiHIYHOro nposiBy.
MMyXNWHHI KNITUHW LWAYHKOBO-KULLIKOBOrO TPAKTY MOXYTb OYTU BUSIBNEHI 32 ONMOMOro Haa3BMYaMHO YYT/IMBOrO
MeTonay, akuii 6asyeTbcs Ha noniMepasHiin NaHLUroBil peakuii. lokazaHe 3HAYEHHs1 BUSIBJIEHHS MPUXOBAHUX MyX-
JIMHHUX KIITUH AN151 NPOrHO3YBaHHSA 3/105KiCHMX HOBOYTBOPEHb. YytnmeicTtb PCR-MeToay Bignosigae ineHTudikauji
OOHieT nyxnuHHOI kniTnHM cepen 10° — 107 HopManbHUX KNITUH, L0 A€ MOXJIMBICTb CBOEYACHO BCTAHOBUTM AjarHo3
Ta BU3HAYUTMCS 3 aAeKBaTHUM METOO0M NiKyBaHHS.

Kntouogi cnoBa: deHOoTUN 3N10AKICHUX KNITUH, OHKOMEHW, FrEHN-CYNPECOPU.
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MOJIEKYNTAPHO-BUOJIOTMYECKUE ACMNEKTbl OHKOFEHE3A U ®EHOTUNbI 3JTOKAYECTBEHHbIX
ONYXOJIEBbIX KJIETOK XKEJTYOKA

XapueHko A. B.

Pe3iome. B ctatbe NpoaHann3mpoBaHbl IMTEPATYPHbIE UCTOYHUKN 3@ NocnegHue rogsl. NpueenéHHbe faH-
Hble CBMAETENbCTBYIOT, HTO BOMBLUMHCTBO 3/10KAYECTBEHHbIX DONE3HEeN accoLMMpoBaHbl C XPOMOCOMHbLIMU aHO-
ManusiMun, KOTOpble BO3HUKIN B pe3ynbTate XPOMOCOMHbIX TpaHCcnokaumin. NocnegHrue NnpuBoAaT K USMEHEHUIO
3KCnpeccumn reHoB. BO3HMKHOBEHME PEHOTMMNA 310KAYECTBEHHbIX KNETOK, 3TO — MOJINTEHHbBIN 1 MHOFOMaKTOPHbIN
npouecc. B kaHueporeHese BeayLLyio posb UrpatloT OHKOMEHbI U FeHbl-CYyNpPecCopbl ONyX0AeBOro pocTa Kak pery-
NATOPbI KNETOYHOrO Uplkia. HectabunbHOCTbL reHoMa AenaeT BO3MOXHbIM HaKOMieHNe B OOQHOWN KNeTKe pasHbiX
MyTauui B OHKOreHax, reHax-Cyrnpeccopax u opyrmux reHax, 4To NPUBOAUT K MOSIBJIEHUIO FEeTEPOreHHOCTU KI1eTO4-
HOW NonNynsauun.

OpHOWM 13 BaXHENLNX NPo6aeM OHKONOrMKU, SBASIETCS BbISIBIEHME OMYyXONIEBbIX KETOK A0 WX KIMHUYECKOrO
nposiBneHnsa. OnyxoneBble KNEeTKU XENyA04HO-KNLLIEYHOro TpakTa MOryT ObiTb BbISIBIEHbI MPW MOMOLLM YPE3BbI-
YalHO YYBCTBUTENLHONO METOAa, KOTOPLIM OasupyeTcs Ha NoNnMMepasHon LernHon peakummn. NokasaHo 3HavYeHne
BbISIBJIEHUSI CKPbITbIX OMYXOJIEBbIX KIETOK [AJ151 MPOrHO3MPOBAHUS 3/10KQYECTBEHHbIX HOBOOOpa3oBaHmin. HyBCTBU-
TenbHocTb PCR—MeToaa COOTBETCTBYET MAEHTUDMKALMN OAHOW onyxoneBol knetkn cpeam 10° — 107 HopManbHbIX
KNETOK, 4YTO JAET BOSMOXHOCTb CBOEBPEMEHHO YCTAHOBUTb AMArHO3 U ONpeaennTbCs C afekBaTHbIM METOLOM
neyeHus.

KnioueBble cnoea: GeHOTUN 3/10Ka4EeCTBEHHbIX KNETOK, OHKOI€Hbl, FeHbl-CYNpeccopbl.
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Molecular-Biological Aspects of Oncogenesis and Phenotypes of Gastric Tumor Cells

Kharchenko A. V.

Abstract. In 2003 it was officially declared about decoding of human genome. Opinions as for differentiated
diagnostics of pretumor processes and gastric cancer are changing.

The term “oncogenesis” means interaction of more than two thousand genes through proteins, expressed by
them, providing full-grown cellular homeostasis and intercellular communication at each stage of vital activity of
organism.

Genomics considers integrated study of genes, analysis of their structure and function. Nowadays it is known
more than one hundred potential oncogenes, two dozens of tumor suppressors and the same number of tumor-
related genes, involved into cancer development. Activation of, so called, oncogenome is stimulated by mutations,
accumulated in these genes, genetic instability or abnormalities of genetic control system.

To understand the genesis of phenotype of tumor cells it should be clearly realized that it is a polygenic and mul-
tifactor process. High evolutional stability of genome has been established. Genome stability control system may
be conventionally divided into two groups: 1 — repair one, which identify and correct various types of DNA damages;
2 — cell cycle or apoptosis control systems, which normal functioning disables proliferation of cells with various
anomalies and genetic disorders.

Oncogenes and genes-suppressors of tumor growth take the leading role in carcinogenesis as regulators of
cell cycle. Genome’s instability enables accumulation of different mutations in single cell in oncogenes, genes-
suppressors and other genes, resulted in initiation of cell population heterogeneity. Malignant transformation of
cells, according to current opinions, appears in accumulation of independent mutations and epigenomic changes,
resulted in cell cycle and apoptosis deregulation, immortalization, genetic instability, morphologic disorder and dif-
ferentiation of cells. Mathematical analysis of protein-protein and DNA-protein interactions shows that genome is
a nonlinear system. Therefore, changes of its parameters do not fairly lead to major disorders. But in some cases
even minor variations of parameters may significantly change characteristics of the entire system. This may lead to
three essentially different consequences for cell:

1) cell death, 2) delay or increase of cell proliferation, 3) origination of new phenotype of tumor cell.

Cell cycle deregulation is integral and, probably, one of the major characteristics of neoplastic cell. In this way,
for example, one of the consequences of growing factors receptors’ binding may be activation of certain set of
transcriptional factors and expression of specific genes.

Regulation of apoptosis is another important characteristic of protooncogenes and tumor suppressors. p53
tumor suppressor and Bcl-2 protooncogene are the most conventional representatives of such activity, which prod-
uct acts as apoptosis blocker.

Due to heterogeneity, each transformed cell may possess its own reference system of regulatory factors. Fur-
thermore, these systems become different, depending on the type of tumor cells. In solid types of cells the number
of detected mutations is significantly higher than in leukemia population due to specific characteristics of cytoskel-
eton and elements of cell-cell adhesion.

Expression of some markers, along with evaluated degree of tumor differentiation, stage of the process and
other clinical characteristics, provides with exacted diagnostics of tumor process, prescribed treatment and identi-
fied prognosis of cancer course.

HIF-1 level of transcription, i. e., key factor, initiated the activity of about 30 hypoxia- inducible genes, plays the
important role in the system of oncogenome. 91,5 % of patients with gastric cancer tumor tissue is HIF-1a-positive;
at the same time no HIF-1a expression have been detected in cells of mucosa, which is 5-7cm away from tumor’s
edge. It is shown that HIF-1a expression correlates between the degree of tumor differentiation and index of pat-
ents’ overall survival.

Cells of primary tumor may disseminate due to some genes, identifying realization of metastatic potential of the
tumor. Cancer cells may die, transform into inactive state or proliferate in focuses of potential metastases. In such
cases it is vital to detect disseminated tumor cells, enabling identification of patients with high risk of recurrence
development.

One of the most important problems of oncology is detection of tumor cells before their clinical manifestation.
Achievements in molecular biology enable identification of separate tumor cells in biological samples. Tumor cells
of gastrointestinal tract may be detected by means of extremely sensitive technique, based on polymerase chain
reaction (PCR). Sensitivity of PCR—method corresponds to identification of one tumor cell among 10° — 107 normal
cells.

Techniques of DNA-markers enable timely diagnostics and decision as for adequate mode of treatment in ma-
lignant tumors of various histogenesis.

Key words: phenotype of tumor cells, oncogenes, genes-suppressors.
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