OITYXOJIEBBIE KJIETKHA

OcHOBOIl BO3HMKHOBEHMsI PaKOBOIO IIpOLIECCa, KAaK H3BECTHO, SIBISIETCS HEperyjaupyemas u
NOCTOSIHHAS TposHdepanus pakoBBIX KIETOK. PakoBble KJIETKM PacTyT M JAEIATCA aOCOIIOTHO
OECKOHTPOJIPHO U HE OTBEYAIOT HAa BHYTPUOPIaHU3MEHHbBIE CUTHAJbI, PETYJIUPYIOLIUE CYIb0Y
KJIETKM B HopMme. TakuMm oOpa3oM, KJIETKH OOJIBIIMHCTBA PAKOBBIX OITyXOJI€H CIOCOOHBI K
3apa)KCHUIO COCEIHMX TKAHEH M paCIPOCTPAHEHUIO 110 BCEMY OPIaHU3MY.

CymectByer ©Oosiee CTa pa3iMyHBIX BHJAOB paka, OTIUYHBIX JApPyr OT Jpyra
arpecCUBHOCTBIO M TMOBEJACHMEM KIETOK B OIYXOJH, a TakXe OCOOEHHOCTSAMU JICUEHUS.
BaxxkuelmMMy NOHATUAMM B NTATOJIOIMH PaKa SBIISIOTCS Pa3IMuus MEKIY A0OpOKaueCTBEHHBIMU
U 3JI0KQUeCTBEHHBIMU OITyXOoJsiMHU. TOJNBKO 3710Ka4eCTBEHHAsl OMyXOJIb CIIOCOOHA K METacTa3aM,
T.€. K pacClpOCTPaHEHUIO BO MHOTHE OpPIraHbl U TKaHU OpPTaHU3Ma C TOKOM KPOBH WU JUM(BI.
VIMeHHO Takue OIMyXOJIM W TPHHATO Ha3bIBaTh PAKOBBIMH, @ MX CIIOCOOHOCTh K MeETacTa3am
JIeNIaeT paK cMepTeIbHOM 00JIE3HbIO.

Bce omyxonu B opraHu3Me NPHUHATO MOAPA3JENATh Ha I'PYNIbl B 3aBUCUMOCTH OT TOTO,
KJIETKH KaKOM TKaHHW ObUIM mpeniiecTBeHHUKaMu. [1odTu Bce BHIIBI paka OTHOCSATCS K OAHOM U3
Tpex OONBIIMX TPy KapUWHOMBI, CapKOMBI, JUMGOMBI U JelikeMuu. KapuuHOMEI
Pa3BHUBAIOTCS W3 SIHUTEIMAIBHBIX KIETOK, M OTOT THII OIYXOJIEH CaMblil pacIpOCTPAHECHHBIM,
okoiio 90% Bcex citydaeB 3a0oseBanus pakoM. CapKkoMbl, OTHOCUTENBHO PEAKUE CPEAU JIIOJICH,
OepyT Hayayo OT KJIETOK COCMHUTENIbHOM TKaHHU, TAKUX KaK KOCTH, MBILIIIBI, Xpsuy. Jleiikemun
1 1IuM(pOMBI, 0K0JI0 8% Bcex 3a00JeBaHUN PaKOM, pa3BUBAIOTCS B XO€ TpaHC(HOpPMAIMU KIETOK
KPOBH M KJIETOK HMMMYHHOW CHUCTeMBl. B nanpHEWIIeM OIMyXoiu KIACCUPUIUPYIOT TIO
MOpa)KCHHOMY OpraHy WJIM TKaHH, a TaKXKe B 3aBUCHMOCTH OT THIIA 3apaK€HHBIX KieTok. K
npumepy, GpudpocapkoMbl 00pa3yrOTCs MPHU 37T0KAYeCTBEHHOM TpaHchopMmaruu GudpodIacTos,
KJIETOK COeIMHUTENbHOM TkaHu. HamOonee pacrnpocTpaHEHHbIE THIBI paka BKIIOYAIOT pak
IPyAM, paKk IpOCTaThl, paK JIETKUX, a TakkKe pak mpsiMod kuiku. Hambornee omacHbIM M3 HHUX
ABJISIETCS PaK JIETKHUX, U Ha €r0 A0JI0 mpuxoautcs 10 30% Bcex cMepTeil OT paxa.

OpnHOoll M3 BaKHEHIIMX XapaKTEPUCTHK PAKOBOM OIyXOJM SIBISETCS €€ KIOHAJIBHOCTb, T.€.
pa3BUTHE JHIIb U3 OJHONH MOAM(PHUIMPOBAHHON KJIETKHM MpPEIIeCTBEHHHKA. Bo Bcex KieTkax
OITyXOJM a0COJIOTHO WIAEHTHUYHBIM MPO(UIb 3KCOPECCUU MOJABISIIOIIETO YUCIIa T€HOB, YTO U
MOATBEPKIAET TEOPUIO KIOHAIBHOCTH. Ho mpmoOpeTeHHe OIHON KIETKOW OIMpeaesIeHHOTO
npoduiis TeHHOIM AKCIpeccHu elle He jAenaeT ee pakoBoi. Ha cienyronmx craausx pa3BUTHA
U3MEHEHHBIH NPOQHIb TeHHOM SKCIPECCHH MPUBEAET K CABUTY METa0O0IM3Ma U MPHOOPETEHUIO
3JI0KAYECTBEHHBIX CBOMCTB. DTOT MpPOLIECC MPUHATO HA3bIBaTh MHULIMALMEN pa3BUTHS OIyXOJIH,

KOTOopas Y6G,Z[I/ITGJ'IBHO JOKa3bIBaCTCA (1)aKTOM Pa3BUTHA OIMYyXOJHW Ha IHMO3AHUX CTAAUAX KU3HHU



nHauBHayyma. K npuMepy, pucK pa3BUTHS paka NpsIMOM KHIIKHM YBEJIMUYMBACTCS B JECATH pa3
Mexay 30 u 50 rogamu xu3HU, U emie B AeciaTh pa3 B nepuoa ot 50 qo 70 net. Ha kineTouHom
YpOBHE UJIET HAKOIUICHHWE MYyTalluid, 0TOOP B TOJIB3Y KJIETOK C YCKOPEHHBIM JICICHUEM, MEHbIIIEH
3aBUCHUMOCTBIO OT BHEKJIETOYHBIX (DAKTOPOB POCTa M CIOCOOHOCTHIO K 3apa’keHUIO COCETHUX
y4acTKOB TKaHH. OMyX0JIb MOCTENEHHO MPOrPECCUPYET, CKOPOCTh POCTA KIETOK YBEIUUUBACTCS,

M HAYMHAIOTCA METACTAa3bl, NJIX IPOHUKHOBCHHUEC 3apaKCHHBIX KJIICTOK B APYTIHYC OpraHbl U TKaHU.

OT1anynTeIbHbIE 0CO0EHHOCTH PAKOBBIX KJIETOK

[TonHOE OTCYTCTBHME KOHTAKTHOTO MHTMOMPOBAHMS Y PAKOBBIX KJIETOK B KyJbType. HopmanbHbie
KJIETKA OpraHv3Ma B KYJbTYpe MPEKPAIIAIOT POCT IMPHU OMNPEACIICHHON IUIOTHOCTU KIIETOK,
KOTOpasi BO MHOTOM 3aBUCHT OT MPHCYTCTBUS B KyIbTypadbHOU cpene (axTopoB pocta. B
MPOTUBOIOJOKHOCTh KM, PpAaKOBbIe KIETKH JENSATCS HENPEpPBIBHO IO TEeX Top, IOKa
JTUMHUTHPYIOIIMM (DAKTOPOM POCTa HE CTAHET HAJTMYHE MTUTATESIHLHBIX BEIICCTB B CPEJIC.

BoJNBIIMHCTBO paKOBBIX KIETOK MEHEE 3aBUCMMO OT MOCTYIUICHUS BHEKJIETOYHBIX
¢bakTOpoB pocTa, B OTIMYUE OT HOPMAJbHBIX KJIETOK, (PYHKIIMOHUPOBAHUE KOTOPHIX BO MHOTOM
3aBUCHT OT HaIW4YUs IJTUX (AKTOpPOB. B HEKOTOpBIX CiIy4asX pakoBbIC KIETKH CaMu
MPOAYIHUPYIOT TOPMOHBI M (PaKTOPHI POCTa, CTUMYJIUPYST COOCTBEHHBIN POCT U POCT COCETHHX
KJIETOK. B 9TOM citydae roBopsT 00 ayTOKPHHHOW CTUMYJISIIIUN POCTA.

PakoBble KJIETKM MeHEE 3aBUCHMBI OT KJIETOUYHBIX B3aMMOJCHCTBHI W OOJBIIMHCTBO M3
HUX UMEIOT CHIDKEHHYIO CIIOCOOHOCTh K aiare3uud. OJTO O0O0YyCIaBIMBAETCA CHHKEHHEM
KOJIMYECTBA PELENTOPOB aAre3My Ha TMOBEPXHOCTH PAKOBBIX KieTOK. K mpumepy, CHUXKEHUE
KoJmuecTBa E-kajgxeprHa, OTHOTO U3 BXKHEHIITUX PELETITOPOB a/IM€3UH SMUTETUATBHBIX KIIETOK,
BHOCHUT CBOM BKJIaJ B pa3BUTHE KapUMHOMBI. CHIKEHHOW CIOCOOHOCTBIO PAKOBBIX KIETOK K
aare3uu OOBSICHIETCA U UX CIOCOOHOCTh K METACTa3MPOBAHHIO U 3aPAXKEHUIO APYTUX OPTaHOB U
TKaHEH.

B xome pocra pakoBble KIETKM NPOAYHHUPYIOT W IKCKPETUPYIOT TPOTEA3bl,
pAacCIIECTUISIIONINE KOMIIOHEHTBI BHEKJIETOYHOT'O MaTPUKCa, TO3BOJISAS KJIETKaM 3aXBaThIBATh HOBOE
npoctpancTBo. Cekpelds OONBIIMX KOJMYECTB KOJUIareHa3bl, KaK CUMUTAETCS, OMpeeseT
CIIOCOOHOCTH KJIETOK KapIIMHOMBI IPOHUKATH Yepe3 0a3anbHYIO IJIACTHHKY U 3apakaTh KIETKU
COCIMHUTEILHON TKAaHH.

PakoBbie KJIETKHM BBIIEISAIOT (PAKTOPHI POCTa, KOTOpPBhIE OOJEr4aroT M YCKOPSIOT
o0pa3oBaHHEe HOBBIX KPOBEHOCHBIX COCYJIOB, T.€. MpOIIECC AHTHOTeHe3a. OJTOT TMpoliecc
HAYMHAETCS B TOM CIIy4yae, €CJIU OIyXOJEBbIX KJIETOK CTAHOBUTCS CIUIIKOM MHOTO U UM
HEOOXO0 MO OOJIbIIIC KUCIIOPOJa W IHTATEIBHBIX BEIISCTB. Bbimensembie (GakTopsl pocra
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TKaHU. DTO MPHUBOJUT K BPACTaHUIO COCYIOB B OMyXOjb. B pe3ynbTaTe 3TOTO yCHUIMBAETCA
MOCTYIIEHUE KUCJIOPOJa W MUTATENbHBIX BEIIECTB, a TAKXKE MO3BOJSAET LHUPKYJSALUIO PAKOBBIX
KJIETOK B KPOBSIHOM pyclie U IUM(}aTHIECKUX MPOTOKAX, 00JIeryast mpoecc MeTacTa3upOBaHHUS.

PakoBrie kietku He nuddepeHIpOBaHbL, YTO MO3BOISIET UM HEOTPAHUYCHHO JICTUTHCS.
XOpouuM TPUMEPOM ATOTO SIBJISIIOTCA KIETKH JIEWKEMHH, KOTOpbIE HE MPOXOJAT KOHEUYHBIC
craguu qudPepeHIUPOBKH TIOCIIC BBIXOAA M3 KOCTHOTO MO3ra, W COXPAHSIOT CIIOCOOHOCTH
JIEIUTHCSL.

BonbIIMHCTBO pPaKOBBIX KIETOK HE MPETEPIeBAOT aloONTO3, M LMK KU3HU PAKOBOM
KJIETKW JIJIMHHEE, YeM HOPMaJIbHOM KJIETKM TOM € TKaHu. KiieTka B HOpME HauyMHAET MpoLecc
arorTo3a B TOM Clly4ae, eciiH el He XBaTaeT BHEKJIETOUHBIX (JaKTOPOB POCTa, HO paKoBasi KJIETKa
an00 MMEeT CHU)XCHHBIE MOTPEOHOCTH B JaHHBIX (pakTopax, MO0 caMa CHHTE3UupyeT ux. B
JIpyroM clly4yae MpOIECC aronTo3a B HOpMe HaumHaercs npu noBpexiaenun IHK, koropoe
TpeOyeT CIUIIKOM MHOTO BPEMEHH Ha perapainuio, JUO00 MOBPEKICHUS CIUIIKOM OOIIMPHBI.
JlaHHBIN 3amMTHBIA MexaHU3M (pS3 omocpeoBaHHBIN) HE pabOTaeT B PAKOBBIX KIIETKAX, YTO
OPUBOJUT K YCTOWYMBOCTH OMYXOJMM K BO3JCUCTBUIO pafuanuu, JIUO0 K JEHCTBUIO

XEMOTEpaNeBTUUECKUX CPEACTB, HAIIPaBJIEHHBIX Ha noBpexaeHue JHK.

OnkoreHs! 1 UX KJIaccupukanus

Pak Bo3HHKaeT mpu H3MEHEHUM pPabOThl KIIOYEBBIX TI'€HOB KIIETKH, PETYIHPYIOIINX
nenenve, audGepeHIUpPOBKY U BbDKMBaHHME KJIETOK. [IpuHMMas BO BHHUMaHuE OOIbIIOE
KOJINYECTBO BBIMOMHACMBIX 3TUMH T€HaMH BaKHBIX (YHKIMH, UX BBLICISIOT B KaTETOPHUIO
OHKOT€HOB, T.€. TEHOB, IIOTEHUUAJIbHO CIOCOOHBIX TPUBECTH K  3JI0KAaYECTBEHHOU
Tpancopmanuu. CymiecTByeT [BE OCHOBHBIX KaTeTOpPUU OHKOI€HOB, PETPOBUPYCHBIE U
KJIETOYHBIE.

PerpoBupycHbie oHKOreHbl. Ha naHHBI M3BeCTHO M oxapakrepu3oBaHo Oosiee 40
OHKOTEHHBIX PETPOBHPYCOB, BBIJCIECHHBIX W3 Pa3HBIX BUJOB, BKIIOYAIOMIMX MBIIIEH, KpBIC,
WHJIIONIEK, KYpHI], a Takke 00e3bsiH. Bce 3Tu BUpycChl cofepKaT Kak MUHUMYM OJWH OHKOTEH,
KOTOPBIA HE SBISETCS 00S3aTeNbHBIM JJII BUPYCHOM PEIIMKAIMU, HO 3KCIPECCUsT KOTOPOTo
U3MEHSET BECh METa0O0IM3M MOpakeHHON KIIeTKU. TOoT (pakT, YTO peTpoBUPYCHBIE OHKOTEHBI HE
ABIIAIOTCA HEOOXOIUMBIM YCIOBHUEM pEIIMKALlMUM BUpPyCa B KJIETKE, MPHUBEI K BOIPOCY O
MIPOUCXOXKICHUH ATUX OHKOTCHOB M OOHApPYXEHUU MX KJICTOUYHBIX aHayioroB. B 1976 I'aponbn
Bapmyc u ero komeru nokaszanu Ha npumepe rudpuanzanuu kJJHK onkorena src Bupyca RSV ¢
JIHK HOpManbHBIX KJIETOK KYpHIbl, YTO KJIETKM B HOPME COJEp’KaT T'€Hbl, KOTOpPBHIE OYEHb
CXOJHBI C BUPYCHBIMM OHKOT€HaMHU. Takue reHbl NPUHATO Ha3bIBaTh NPOTOOHKOI'€HAMHU, U OHU

ABIIAIOTCA BKHEUIINMH PETYJIATOPAMU MHOTHX KJIETOYHBIX CHUTHAJIbHBIX MyTel (Takue Oenkw,



Kak ras, raf, src). CBepXdKCIpecCUpOBaHHBIA MM MyTHPOBaHHBIH MPOTOOHKOTEH (ero Oenok-
INPOAYKT) HE MOXKET OoJiee BBINOJIHATH CBOIO PEryJISTOPHYIO (DYHKIIMIO, CTAHOBSICh OHKOT'€HOM.
Bo3moxHBI citydan, KorJa B X0A€ PeKOMOWHAINH U TOCIEIyIONIe TPaHCKPUIIIIUU 00pa3yoTcs
OenKkM ¢ YKOPOYEHHOW  TOCJIENOBAaTENBbHOCTBIO  JMOO  COZEpIKallhMe  BUPYCHYIO
nocneaoBarenbHocTh. K mpuMepy, BUpycHbI OHKOreH raf komupyer ruOpuiHblii Oenok, B
KOTOpOM N-TepMuHanbHas MIOCJIEI0BATEIbHOCTh OTCYTCTBYET. Nmenno aTa
MOCJIEIOBATEIbHOCTh BAKHA I TNPABWIBHOW PETYJSILIMM  AKTUBHOCTH JaHHOM KHHA3BbI,
BCJIEJICTBHE YETO YCKOPSIIOTCS MPOIIECCHI KIETOYHOTO JICIEHUS U TPaHC(HOPMAIIHH.

Knerounsle onkorensl. Mcropuyecku NepBbIM OHKOT€HOM, KOTOpBIM ObLI HalaeH U
OXapaKTEepU30BaH, CTaj 4yesioBeueCKuid romosior oHkoreHa rasH Bupyca capkombl Xapsu. Tpu
Haubosee OnM3KUX uiieHa cemeiicTBa reHoB ras (rasH, rasN u rasK) sBnsitorcs Haubonee yacto
BCTPEUAaEMBbIMM B YEJIOBEYECKMX OIyXOolsX. B HOpmMe B KJIETKE CYIIECTBYIOT JIMILIb
IIPOTOOHKOI'€HbI, HOPMaJIbHbIE OEJIKM CEMEWCTBA ras, y4acTBYIOLIUX B KJI€TOYHOW TPAHCAYKIINH,
a UMEHHO Tepeaye CUTHAJIOB OT peuenTopoB (akTopoB pocta. benok ras akTWBeH WL B
komiuiekce ¢ ['T®. Bo3HHKHOBEHHE TOUEYHBIX MyTalMii (3aMeHa BalMHA Ha TJHMIHMH B
MOJIO)KEHUU 12) MPUBOAMWT K MOCTOSHHOM aKTUBAaMU OelKa M 3amycka HEKOHTPOJIHMPYEMOTO
KJIeTOYHOTO AenieHusi. OJHUM U3 MEPBBIX MPUMEPOB aKTUBALIMM OHKOT€HA IyTEM XPOMOCOMHOMN
TPAHCJIOKAI[UM CTAJI0 W3Y4YEHUE BIIMSAHUS OHKOT€HA C-MyC Ha BO3HUKHOBEHHE W DPa3BUTHE
mumpomel.  Kak  wu3BecTHO, mpu  ATOM  3a00J€BaHMM T'e€Hbl  MMMYHOIJIOOYJIMHOB
CBEPXAKCIIPECCUPOBAHBI, YTO MPEANOJarajio aKTHUBALUI0 BO3MOXKHOI'O IMPOTOOHKOreHa. bbuio
Oo0Hapy>k€HO, YTO B  XOJ€ TPAHCIOKAllMM TeH c-myc ObUl  MHTETPUPOBAH B
MMMYHOTIJIOOYJIMHOBBIN JIOKYC, TJIe¢ OECKOHTPOJIBHO 3KCIpeccHUpoBajics. B HopMe aKTMBHOCTH
3TOr0 TE€Ha, SBIAIOIIETOCS TPAHCKPUMIMOHHBIM (DaKTOpOM, TIHIATEIbHO peryiupyercs. Ilpu
MaTOJIOTUHM, AKTHUBAllMM 3TOTO TeHa JOCTAaTOYHO MM YCWICHHA Nponudepanuy KIETOK U
(bopMHPOBaHUS OITYyXOJIH.

bonbuias rpynmna OHKOT€HOB KOAMPYET PELENTOpbl (aKTOPOB POCTa, OOJBIIMHCTBO U3
KOTOPBIX SIBJISIIOTCA THUPO3WHOBBIMM KHHa3aMU. Takue peuenTopbl 4acTo NPEBPAILAOTCS B
OHKOT€Hbl B Clydae MyTaluu N-TepMUHAIbHBIX JOMEHOB, B HOPME OTBETCTBEHHBIX 3a
NPUCOCIMHEHNE BHEKJIETOUHBIX (hakTOpoB pocrta. llpumepom sBisieTcs: TPOMOOLMTApHBIN
(dakTop pocra, IpeBpallalolIMiics B OHKOI€H IYTEM XPOMOCOMHOM TpaHCIIOKalluu, KOrja
HOpMaJIbHast N-TepMHUHalbHas IOCIEA0BATEIBHOCTh 3aMeEIlEHa [IOCJIEI0BATEIBbHOCTBIO
TpanckpunuuoHHoro akropa Tel. Taxoit ruOpuaHBIE OETOK JIETKO JUMEpH3yeTcs C
00pa3oBaHNEM MTOCTOSIHHO aKTUBHOM (DOPMBI U 3aIlyCKaeT HayalbHbIE MPOLIECCH JIEHKEMUH.

G-0enky W peLenTopbl, aCCOLMUPOBAHHBIE C HUMH, TAKXKE YAaCTO BBICTYNAIOT B POJU

onkoreHoB. K mpumepy, MyTaluuu TreHa peLenTopa TUPEOTPONUHA, NPUBOIAT K pakKy



OIMTOBUAHON Kene3bl. Pementop accouMupoBaH ¢ aJCHWIAT-IUKIIA30M, T.€. TOCTOSHHAs
aKTHBAIUS PEIENTOpa BENET K YBEIWYEHUIO KOHIEHTpauuu TAM® B KJIeTKe W aKTUBAIIUU €TO

CUTHAJIbHOTO ITYTH.

Beaku-nogaBuTe Iy OMyxoau

AKTHBanUsl KJIETOYHBIX OHKOI€HOB IPEACTABIISIET JMIIb OJAWH W3 JABYX BaKHEHIINX
TeHEeTHUYECKUX W3MEHEHUH, BeAylIMX K Mpoiudepanud KIETOK U OO0pa30BaHUIO OIYyXOJH.
WnakTuBanus 0elIKOB-NOJaBUTENCH OIyXO0JH, KOTOPhIe B HOPME MOJABISIOT KJIECTOYHBIH POCT U
o0pa3oBaHHE OMYXOJIU, SIBJISIETCS €LIe OJHUM MEXaHU3MOM KaHIEpOIreHe3a.

[lepBBIli TreH-MOAABUTENb OMYyXOJdM ObUI HaWIeH M OXapaKTepU30BaH MpPU H3YYECHUU
PETHHOOIACTOMBI, PEJKOTO JETCKOrO paka KJIETOK ceTdyaTKu Tinaza. [IpenpacmnonokeHHOCTh K
3a00JieBaHNIO0 O0yCIaBIMBACTCS Tiepeaadeii moBpexkIeHHoM komuu reHa Rb (retinoblastoma), HO
JUIL pa3BUTHs OIMyXonu ee HemoctaTtoyHo. B 1971 Ansdpen KuyncoH mpeanonoxui, dTo
HeoOXoaMMa eIe 0JIHa MyTaIlusl B OcTaBIIelics Konuu reHa Rb, uToOb1 pa3Buiiock 3a00eBaHue.
HenacnenctBenHas ke peTnuHOOIAacTOMa SIBJISETCS OJAHUM W3 penyailiux 3a0oieBaHMid, AJs
NPOSIBJIICHUST KOTOPOM MOTpeOoBamuCch Obl MyTallMM cpa3y B JBYX KOIHUSX OJHOTO U TOTO K€
reHa, YTO MaJOBEPOSTHO.

CrnenyrommM ONMHCAaHHBIM TE€HOM-TIOJIABUTENIEM OIyXOJdHu ObUI TeH pS53, KOTOpPHIH
MYTHPOBaH BO MHOTHX THUIIaX pakKa, BKJItouYas JeikeMuu, TuM(GOMbI, CApKOMBI, OITyXO0JIM MO3Ta, a
TaK)Ke€ KapIUHOMBI MHOTUX OpraHoB. benok p53 perynupyer KIeTOYHBIM IIUKJ, @ TAK)KE OJUH U3
nyteit anonrto3a. IloBpexxnenne IHK mpuBomut x ObicTpolt mHAYKIUHM Oenka pS3, KOTOPHIHA
OJIOKHpYET TpoLecC NeNeHHs 0 TeX MOop, MoKa MOBPEXICHHEe He OyAeT YCTpaHEeHO, IS
NpeIOTBpALICHUS NIepejaul MyTalil JOYEepHUM KileTkaMm. Ecin ske penapanys He B COCTOSIHUU
BocctaHoBuTh Bcto JIHK, Gemok p53 3amyckaer mpoiiecc anonrto3a. Takum oOpa3omM, pakoBbie
KJIETKU C MHAKTUBUPOBAHHBIM P53 HE MOABEPKEHBI AIIONTO3Y U areHTaMm, nospexaaromum JJTHK.

I'enst INK4 u PTEN, Tak xe kak M p53, 4acTo MYyTHUPYIOT NpPU HEKOTOPBIX BHIAX
OIyXOJIel, TAKUX KAK pak JIETKUX, pak mpocTtaTel U MenanoMa. benok INK4 perynupyer nepexon
KJIETKU B CTaJHMI0 MUTO3a IMyTEeM MHTUOMPOBAHUS IUKIMHA D M HUKIWH-3aBUCUMOI KHUHA3HI 4.
OtcyrcrBue Oenka Ink4 mpuBeneT kK GecpenaTCTBEHHOMY NEpPEXOy KIETKU B a3y neneHwus.
benok-nponykr rema PTEN sBnsercs numuanoit docdarazoif, peryiampyroomei ypoBEeHb
KJIeTOUYHbIX (pocounozutontpudochaTtor myreM ux aehochOpHIMPOBAHUSA, UYTO MPSIMO

MIPOTUBOTOIOXKHO JeiicTBIIO OHKOTeHOB Akt 1 kuHa3sl pochounozurontpudocdaron (PI3-K).



