
OT3blB O<l>lHl,liAJlhHOrO OIIIIOHEHTA 
ua ,li,HCcepTau,uouuyiO pa6oTy ,li;euucoBa EBreuuH BJia,ll,uMupoBu'la 

ua TeMy «BnyTpuonyxoJieBaH Mop<f>oJioruqecKaH reTeporeuuocTh paKa MOJIO'IHOH 
~eJie3hl. KJiuuuqecKue u MOJieKyJIHpuo-reueTH'IecKue oco6euuocTH», 

npe,li,CT3BJICHHYIO Ha COHCK3HHe Y'ICHOH CTeneHH ,li,OKTOpa fiHOJIOrH'IeCKHX HayK DO 
COCIJ,H3JihHOCTH: 3.1.6- OHKOJIOrHH, Jiy'leBaH TepaOHH 

AKTyaJihHOCTb TCMhl ,ll,uccepTau,uouuoro uccJie,ll,oBanuH 

PaK MOnO'.JHOH )l(ene3hi .siBn5~eTC.SI HaH6onee qacTo JJ,HarHOCTHpyeMhiM 3nOKa'leCTBeHHhlM 

Hosoo6pa3oBaHHeM H OCHOBHOH npHY.HHOH cMepTHOCTH )l(eHcKoro HaceneHH.SI B CTPYKType 

OHKonorHY.eCKHX 3a6onesaHHH. XoT.SI paHH.SI.SI JJ,HarHOCTHKa H Hcnonh30BaHHe pa3nH'IHhiX 

TapreTHhiX rrpenapaTOB 3HaY.HTeJJbHO YIIYY.lliHJJH KllHHHY.eCKHH HCXOJ], 3a6oneBaHH.SI, 5-TH neTH.SI.SI 

Bbl)I(HBaeMOCTb )l(eHW,HH C MeTaC'raTHLJeCKHM pa.KOM MOllO'IHOH )l(ene3hl He npeBhilllaeT JQo/o. 

0JJ.HOH H3 caMhiX CJJO)I(HbiX npo6neM s neY.eHHH paKa MOJJO'IHOH )l(ene3bi .SIBn.SieTC5~ 

3HaY.HTenbHa.SI Me)l(- H BI-IYTPHOIIYXOJJeBa.SI reTeporeHHOCTb, CB.SI3aHHa.SI C HaJJH'IHeM 

6HonorH'IeCKH pa3nH'IHhiX rrorryn.SIUHH orryxoneBbiX KneTOK s rrpeJJ,enax orryxonH. 

feTeporeHHOCTb orryxoneBbiX KJJeTOK, KaK rrpaBHnO, 51Bn.SieTC.SI pe3ynhTaTOM CeJJeKTHBHOfO 

JJ,asneHH.SI co cTopoHbi onyxonesoro MHKpooKpy)l(eHHR HJJ11 Teparr1111 H o6ycnasnHsaeT 

pa3llH'IHOe KllHHH'IeCKOe IIOBeJJ,eHHe onyxon11 H 3cp$eKTHBHOCTb JJe'leHH.SI . feTeporeHHOCTb 

Ha6moJJ,aeTCR TaK)I(e 11 Ha ypOBHe KJJeTOK orryxoneBOfO M11KpOOKpy)l(eHHR, KOTOpbie, B CBOIO 

oqepeJJ,b, MOfYT 6biTh rrpeJJ,CTaBJJeHbl pa3JJ I1Y.HblMI1 cy6nonyJJRUH.SIMH HllH HaxOJJ,HTbC.SI B 

CIIeUH$H'IeCKHX cpyHKUHOII aJJbi-IblX COCTORHH.SIX. TaKoe pa3H006pa3He orryxoneBOfO, 

HMMYHHOfO H CTpOMaJJbHOfO KOMIIOI-IeHTa B 3Ha'IHTenbHOH CTeneHH BllHReT Ha KllHHH'IeCKOe 

Te'leHHe paKa MonoY.HoH. )l(eJJe3hi 11 o rrpeJJ.en ReT 11cxoJJ, 3a6onesaHH5~. CHTyaUH5~ ycnO)I(H5~eTcR 

TaK)I(e TeM $aKTOM, lJTO MeTaCTa3hl H peU11JJ,HBhl paKa MOllO'IHOH )l(ene3bl TaK)I(e reTeporeHHhl , 11 

3a'laCTYJO HX KllOHaJJhHbiH/ rro n yJJ.SIUHOHHblH COCTaB OTllHI.JaeTCR OT nepB11'1HOH orryxOJJH . 

IJoTeHUHaJJbHbiM pellleHI1eM J],JJ.SI fi0BblllleHH51 3$$eKT11BHOCTH JJe4eHH.SI 60llbHbiX paKOM 

MOnO'IHOH )l(eJJe3bi RBn5~eTc5~ o 6 Hapy)l(eHHe H YHHY.TO)I(eHHe rronyn5~UHH orryxonesbiX KneToK, 

H3HaY.aJJbHO YCTOH'IHBbiX K 1303JJ,eHCTBI110 TepanHH H o6naJJ,aiOW,HX BbiCOKHM IIOTeHUHaJJOM K 

peuHJJ.HBHposaHHIO WHJII1 MCTacTa311 p oBaHHIO. TaK, so MHOrH x pa6oTax noKa3aHo, 'ITO KJJeTKI1 

paKa MOllOY.HOH )l(eJJe3bl , rrpOXOJJ,.SI 3fiHTeJJ HaJJbHO-Me3eHXHMaJJbHhiH rrepeXOJJ,, IIpHo6peTaiOT p.SIJJ. 

ceneKTHBHbiX rrpeHM y W,eCTI3, BKnl04 a.SI IIpH3HaKH CTBOJJOBOCTH , CIIOC06CTBYIOW.HX 

$opMHpOBaHHIO pe3HCTeHTHOCTI1 K Tepaiii1 11 H ycrrelliHOMY MeTaCTa3HpOBaHHIO. 

Ha116onee xopolllo o x ap a KTepH10Bai-Ia rrpH paKe Mono4HOH )l(eJJe3bi sHyTpHonyxonesa.SI 

reHeTH'IeCKa.SI reTeporeHHOCTh, n p 11 KOTOp OH pa3llH'IHble T l1flbl reHHbiX H XpOMOCOMHhlX 

HapyllleHHH .SIBll.SIIOTCH IIpHLJHHOH pa3H006 pa3HR KJJOHaJJbHOfO H nonyJJRUHOHHOfO COCTaBa 

orryxoneH. . TeM He Me Hee , paK MOJJ O'IHOH )l(eJJe3hi xapaKTepH3yeTcR Bhrpa)l(eHHoH. 



reTeporeHHOCThiO 11 Ha <PeHOTHIIHl!eCKOM 11 Mop<Pon orHl!eCKOM ypoBH~x . TaK, HHBa3HBHM 

KapU.HHOMa HecneuH<PHl!ecKoro THna, BCTpel!aiOill,MC~ B 6on ee l!eM 80% scex cnyqaes paKa 

MOJIO'!HOH )KeJie3hl, ,UeMOHCTpHpyeT KpaifHe pa3H006pa3HhiH HH<PHJihTpaTHBHhiH KOMllOHeHT, 

npe,UCTaBJieHHhiH pa3Jil14HhiMl1 <PopMHpOBaHH~MH onyxoJieBhiX KJieTOK, npHl!HHhl l1 MeXaHH3Mhl 

llO}IBJieHH~ KOTOphiX n o Ka He H3BeCTHhi. PaHee npose.ueHHhie pa6oThi noKa3aJIH 

.UHarHOCTHl!eCKyiO 11 KJIHH I1 l!eCKyiO 3Hal!HMOCTh sHyTp11onyxon esoii Mop<Ponoml!ecKoii 

reTeporeHHOCTH, TeM He MeHee, <PaKTOphl , o 6 ycJiaBJil1BaiOill,l1e 3TOT <PeHOMeH, TaK)Ke He 

IIOH}ITHhi. O.uHaKo .uaHHhiH <PaKT MO)KeT yKa3hiBaTh Ha noTeHU11aJihHYIO np11BJieKaTeJihHOCTh 

BHyrpHonyxoneBOH Mop<PoJIOfl1l!eCKOH reTepore HHOCTH paKa MOJIOl!HOH )KeJie3hl KaK MO,UeJII1 

,UAA llOHCKa arpeCCHBHhlX IIOllYII~UHH o n yxoneBhiX KJieTOK H 06Hapy)KeHH~ MOJieKyJI, 

yqacTBYIOill,HX B B03HHKHOBeHH 11 Tep aneBTHl!eCKOH pe3HCTeHTHOCTl1 H nporpeCCHI1 onyXOJIH. 

Cne.uosaTeJihHO, Hccne.uosaHH~ , nocs~meHHbie H3ylleHHIO BHyTpHonyxonesoi1 

Mop<PoJIOfl1l!eCKOH reTeporeHHOCTH paKa MOJIOl!HOH )KeJie3hl, BeChMa aKTYaJihHhl l1 

BOCTpe6oBaHhl. 

H ayquaa HOBU3Ha 

B .UHccepTaUIWHHOH pa6oTe snepsbre n p o s e.ueHa Tp exMepHM peKOHCTPYKUH~ pa3IIHl!HhiX 

Mop<Ponoml!eCKHx cTpyKTyp paKa MOIIO'-IHOH )KeJie3bi 11 no.uTsep)K.ueHhi 

pa.HHHerrpe,ll,rrOJIO)KeHH~o6 11x opraHH3aUI111, c,ll,eJiaHHhie Ha ocHose pyTHHHhiX rHcTonorHl!ecKHX 

a.HaJIH30B. 

Hccne,ll,osaHI1e r eHeTI1 4ecKoro 11 TpaHcKpHIIU110 HHo r o KOM noHe HTa onyxoneBbiX KJieTOK 

pa3HhiX Mop<POIIOfHl!eCKHX CTpyKTyp, CO,ll,ep)KaHI1~ cpe,ll,H HHX OIIyxOJieBhiX CTBOJIOBhiX KJieTOK 

l1 Tl1I1HpOBaHHe HMMYHHOfO l1 CTpOMaJihHOr O COCTaBa M11KpOOKpy)KeHH~ BhiiTOJIHeHO TaK)Ke 

srrepBhie. CooTseTCTBeHHO .. n onyl!e HHbie pe3yJibTaThi HOBhi 11 np11 0 p11TeTHhi. 

B pa6oTe snepBbi e 11CIIOJih30 BaH IIO.llXO.ll .llJI~ pacwHq)pOBKI1 MOJieKyn~pHhiX MexaHH3MOB, 

yqaCTBYIOill,HX B MeTaCTa3 11pOBaHHl1 Ha OCHOBe aHaJIH3a TpaHCKp11IITOMa MOp<PoJIOfHl!eCKHX 

CTpyKTyp, B KOTOphiX Ha6mo.uaeTC~ aKT11BaU11~ Cl1 fHaJi bHhiX nyreJ1 , Onpe,UeJI~lOill,HX KJieTOl!HyiO 

I10,llBl1)KHOCTh l1 l1HBa3 l1BHOCTh. Ilp11 BaJI11,llai.J,Hl1 6eJIKOBOH 3KCnpeCCI111 Bhi6paHHblX reHOB 

KIF14 , SPATA18 (MIEAP ) 11 EZR o6Hapy)KeH HOBhiH T l1n Mo p<Pon omqecKHX cTpyKTyp, 

noKa3aBWHX .U11<P<PepeHUH aJihHYJO 3Kcnpeccm o .uaHHhiX 6eJIKOB. Eonee Toro, 3KcnpeccH~ 

KIF 14, SPAT A 18 (M lEAP) 11 EZR B Topne.uo n o.uo6HhiX CTp yKTypax OKa3anach CB}I3aHHOH c 

l!aCTOTOH reMaTor eHHOro MeTaCTa311posaHI1~ 11 6e3M eTacTaTHl!ecKoH.( metastatic-free) 

Bhi)KHBaeMOCThlO 6 0JibHbl X paKOM MOJ104HOH )KeJie3bJ. 

Hcrroiih3Y~ Koppen~U11 0HHhiH aHaJII13. 6hiJIH nonylle Hhi np11o pHTeTHhie pe3yJihTaTbi o 

CB~3l1 reMaToreHHOfO MeTaCTa311pOBalll1~ 11 6e3MeTaCTaTI1l!eCKOH Bbl)KHBaeMOCTI1 C 



aJibBeoml.pHhiMM 11 Tpa6eKyJu1pHbiMH CTPYKTypaMH TOJihKO y 6oJibHhiX, noJI)"--aBWI1X 

HeOa..D.'hiOBaHTHyro XHMI10Tepani1IO, H B 3aBI1CHMOCTI1 OT ee 3cpcpeKTa H 0 MOpcpOJIOfl1'feCKHX 

pa3JIH'I.HSIX onyxoJieH C HaJl11Y l1eM H OTCYTCTBHeM OTBeTa Ha Xl1Ml10TepanHIO, cnpaBeL(JII1BbiX 

TOJlhKO L(JIS:I nau,.HeHTOB C coxpaHeHHOH penpo.uyKT11BHOH cpyHKU,11eH . 

B MeTOL(WI.eCKOM nJiaHe B L(aHHOH pa60Te BnepBbie npeL(JIQ)KeH HOBbiH ITOL(XOL( 

npocTpaHCTBeHHOH TpaHcKpi1ITTOMI1KI1 - ceKBeHHposaHI1e PHK KJieToK, noJI)"--eHHhiX 113 

HMMYHOcpJIIOOpecueHTHO OKpaweHHbiX cpe30B TKaHeH C ITOMOll.l,blO Jia3epHOH MI1KpO.UHCCeKIIHH . 

.ll:aHHaH TeXHOJIOfHS:I CTaJia B03MO)I{HOH 6Jiaro.uapS:1 ITOL(6opy pe)I{HMa HMMYHOOKpawHBaHHS:I, 

npe.uoTspamaiOmero pa3pyweH.He PHK B KJieTKax. 

Jua<JH MOCTb L(JIH uayKH H npaKTHKH 

.ll:HCCepTalll10HHaSI p a6oTa npeL(OCTaBJIS:IeT cpyH.UaMeHTaJlbHbie L(aHHble 0 B3aHMOCBS:I3H 

XpOMOCOMHOH HeCTa6 !1JihHOCTI1 , CTBOJIOBOCTH, l1MMYHHOfO H CTpOMaJlbHOfO KOMITOHeHTa 

OnyxOJieBOfO MHKpOOKpy)l{eHI1S:I , TpaHCKpi1ITU,I10HHbiX Cl1fHaTyp 3ITHTeJII1aJlbHO

Me3eHXHMaJlhHOfO nepeXOL(a 11 Xl1MHOpe311CTeHTHOCTH H MOpcpOJIOfHYeCKOfO pa3H006pa3HS:I 

KJieTOK paKa MOJIOYHOH )l(eJie3hl. cDaKT11YeCKH, BHYTPI10ITyxOJieBaH MOpcpOJIOfl1YeCKaSI 

reTeporeHHOCTb MO)I{eT paCCMaTpHBaTbCSI KaK MOL(eJih L(JIS:I l13)"--eHI1S:I ITJiaCTH'I.HOCTH 

OnyxOJieBblX KJieTOK H ee CB51311 C MOJieKyJI51pHblMI1 I1 KJieTOl!HblMI1 cpaKTOpaMI1 .B 3TOM ITJiaHe 

ITOJiy'l.eHHbie L(aHHbie Jli1WHI1H pa3 yKa3hiBaiOT Ha TO, YTO cyll.l,eCTByroT pa3JI11'1.Hble 

COCTOS:IHHHf3Tarih1 3ITI1TeJIHaJlbHO-Me3eHXI1MaJlbHOf0 nepexo.ua H ero TeCHaH CBS:I3b C cpeHOMeHOM 

CTBOJIOBOCTI1, KOTOpbie peaJII1'3YIOTC51 Ha MOpcpOJIOrHYeCKOM y pOBHe 11 aCCOU,H11pOBaHhi C 

nonynHUHOHHhiM c o c TaBOM MaKpo¢aroB 11 ¢116po6nacTOB. TaK, anbseonHpHbie cTpyKTYPhi c 

Bbipa)l{eHHbiM fH6pi1L(HblM 3ri i1TeJII1aJibHO-Me3eHXHMaJlbHblM COCTOSIHI1eM COL(ep)l{aT 60JibWee 

KOJIH'I.eCTBO CD44+CD24- onyxoneBbiX CTBOJIOBbiX KJieToK, Tor.ua KaK .UJISI .UHCKpeTHhrx rpynn 

onyxoJieBbiX KJieTOK C Me3eHXI1MaJibHbiM cpeHOTHITOM xapaKTepHO npaKTH'I.eCKI1 ITOJIHOe 

OTCYTCTBHe CTBOJIOBOCTH . viJ.!Tep eCHO. YTO MOpcpOJIOfi1YeCKaSI nJiaCTI1YHOCTb onyxoJieBhlX 

KJieTOK B fJI06aJihHOM CMbJCJie He aCCOU,1111pOBaHa C XpOMOCOMHblMI1 nepeCTpOHKaMI1, np11 3TOM 

B O.UHOM cny'l.ae o6Hapy)KeJ-ra CBJI3h aMnJII1cpHKaU11I1 r eHa P AX6 c .UI1CKpeTHhiMH rpynnaMH 

onyxoJieBblX KJieTOK . 

.ll:aHHble 0 pa3JII1 Y11S:I X onyxoJieH IOJIOYHOH )l(eJie3bl C HaJli1YI1eM H OTCYTCTBI1eM OTBeTa Ha 

HeOa..D.'hiOBaHTHyro X l1Ml10Tepan11JO B CTeneHI1 Bblpa)l{eHHOCTI1 BHYTpHonyxoneBOH 

MOpcpOJIOfHYeCKOH reTeporeHHOCTI1 11 cneu,I1cpHYeCKOH 3KCnpeCCHH reHOB 

XHMHOpe3I1CTeHTHOCTH B Ka)I{L(OM nme MOp<l> oJIOfl1YeCKHX CTpyKTypMoryT 6biTb riOJIO)I(eHbl B 

OCHOBY pa3pa60TKH peweHHH L(JI51 npe.UCKa'3aH I151 3cp<j}eKTHBHOCTI1 11 MOJieKyJIS!pHO

OpHeHTHpOBaHHOfO ITOL(6opa XI1MI10npenapaTOB. 



Accou,l1aU,I1}1 aiiLBeOJt5lpHhi X. Tpa6eKy m ipHhi X 11 Topn e.non o.no 6 HhiX CTPYKTYP c 

reMaTOfeHHbiM MeTaCTa:311pOBaHI1 eM paKa M OJlOYHOH )l(eJ1e3bl, ycTaHOBJleHHM B 

)1,11CCepTaU,I10HHOH pa60Te , MO)I(eT B )l,ailhHeHWeM 11CllOJ1h30BaTbC}l )l,Jljl. npe.UCKa3aHI1}1 p11CKa 

nporpecc11poBaH11a 3a6one Ba HI1}1 11 Ko ppe KU,I111 npoTI1BoonyxoneBoro n eYeHI1}1 c uenhiO 

npe)l,OTBpameHH}l cpo pM11pOBa J-111}1 MeTaCTa30B. 

AnhBeomrpHbie 11 Tp a6eKy n 51pll bJe CTPYKTYPhi , a TaK)I(e onyxo n eBbie KJ1eTK11 c 

.nHcpcpepeHU,HaiihHOH 3Kcn peccl1e i1 6 enKO B KIF 14, MI EAP 11 EZR, accou,11HpOBaHHhie c 

reMaToreHHbiM M eTaCTa311pOBaH11e M p aKa MOJlOYHOH )l(eJ1 e3bl , npe)l,CTaBAAIOT C060H 

arpeCCHBHhle llOIIYJ151 U1111 OfiYXOJle BbiX KJleTOK, )l,eTaiihH Oe 11 3)"--eHI1e KOTOpbiX ll03BOJ111.T 

06Hapy)I(J1Tb llOTeHU,I1ailhliLie Tepan eBTI1 4 eCKI1e MI1 WeHI1 )l,Jl}l CJ-111)1(eHJ1}1 p11CKa 

nporpeccHpoBaHH}l .naHHoro 3a6onesaHI1}1 . 

Ilpe.UJlO)I(eHHM B )l,aHHOH pa6oTe TeXHOJ10fl1}1 COBMel..lJ,eHH}l 11MMYHOOKpalllHBaHI1.}1, 

Jla3epHOH MI1Kpo.n11cceKu,1111 11. c eKBe JIHj)OBaHH}l PHK npe.ncTaBn 51 eT c o 6oif .noCTy nHhiH B 

3KOHOMHYeCKOM 11. BpeMeH HOM OJlaH e MeTO)l, llj)OCTp aHCTBeHHOH Tp aHCKp11llTOMI1KI1. 11 ll03B0Jl}leT 

aHaiii1.311.pOBaTb llOJ1HbiHTp aHCKp11llTOM KJleTOK 11HTepeca C COXp aHe H11eM 11X paCllOJ10)1(eHI1}1 B 

TKaHH. Ilp11 3TOM 11CflOJ1L3o na JJ I1e M YIJ hTI1 nneKcHoro 11MMYHOOKpa W11BaHH}l npe.nocTaBJl}leT 

B03MO)I(HOCTh npoBO.U11Th Ko ppe11}1U I1IO Me)l(.ny 3Kcn p e ccl1e i1 He KO.U11py10m11x PHK, reHoB 11. 

6eJ1KOB. 

BHyTp11ony x oneBM Mopq)OIJ Ofi1LJecKM reTeporeHH OCTh paKa MOJlOYHOH )l(eJ1e3hi 

rrpe)l,CTaBJl}leT C06o i1 n pH BIJeKaTeJlb HYIO llJlaTcpOp My )l,Jl}l 11CCJ1e)l,OBaHI1}1 MeXaHI13MOB 11 

11)1,eHT11cp11KaU,I111 KIJIOlJe BbiX cpaKTOpOB OIJaCTI1.4HOCTI1 onyxone Bbi X KJleTOK B YaCTHOCTI1 11 

06Hapy)l(eHI151 HOBbi X llj)OfHOCTI1 4 eCKI1X 11 TepaneBTI14eCK11X MapKepOB B u,eiJOM . 

C T en eH L o6ocu o naHHOCTH u AOCTOnepuocTH 

IlOJIO)l(eH H H, ll b iBOAOB , J a K JIIO'ieHHH H peKOMeHJJ,aU.HH 

,}J,HCCepTaU,I10HHM pa6 0 Ta l3hll l OJIIIeHa Ha 60IJhillOM KJ111HHYeCKOM MaTep11ane. 

Hccne.nyeMM rpy n n a c o c Tal311 IJa 700 n au,He!ITOB c paKOM MOIJ04Hoi1 )l(eJie3hl, n o .npa3.neneHHhiX 

Ha HeCKOJibKO IIO)l,r p y nn 13 3aB!1 CI1MOCTI1 OT 3a)J,a411 11 MeTO)l,a 11 CCIJe)l,OBaHI151. IlonyYeHHbie 

)l,aHHhie npOaHaiii1311p OBaHbl C 11.CllOJih30BamteM COBpeMeHHhiX MeTO)l,OB 

6H011.HcpOpMaTWieCKOfOaHaiiH 3a )l,aH HhiX M HKp OMaTp11 4HOf0 3KCnpeCC110HHOfO 

rrpocpHJIHpoBaHI151 11 ceKBe 11HposaHI151 PHK. BKIJ IOYM ¢ YHK U110 HaiihHOe aHHOTHposamte 

)1,11.cpcpepeHU,I1.aJ1bH0-3KCllp eCC11py iOll.li1XC5l reHOB, 11. CTaTHCTI14eCKOH o6p a60T K11 , B YaCTHOCTI1 t

KpHTep11H CThiO)l,eHTa 11 't eeT B aiiLna c nonpaBKOH Ha MHO)I(eCTBeHHhie cpaBHeHH51 

EeH)l,)l(aMHHH-Xo x6ep ra, TeeT !\NO VA. IJHHeHHM perpecc1151. 11 K03cpcp11U.I1eHT .neTepMHHaU,HI1, 

HepapX11YeCKHH KJiaCTepHb iH aJi aJI I1 3, TeC'l <l>p 11.UMaHa 11 BHIJ KOKCOHa, Kp11Tep11.11. x2 11 <DHwepa, 



MeTO}l, KannaH-Mai1epa 11 norpaHrOBbJHKp11TepH (l og-ranktes t) 11 MO}l.eJih nponopU,110HaJibHbiX 

p11CKOB KoKca. Pa3JIWIH5! C'-li1TaJII1Cb CTaTI1CTH'-leCKI1 3Ha'-li1MbiMI1 np11 p < 0 ,05 . TaK)I(e 

o6cy)l()laJII1Cb pa3JII1Y.H5! Ha ypoaHe TeHJteHU.HH ( p < O, I ). 

f1o pe3yllbTaTaM HCCJieLJ.OBaHH5l ony6JIHKOBaHO 63 pa60Tbl, 113 HI1X 18 CTaTeH B 

peU,eH311pyeMblX HayY.Hbl X I13LJ.aHH5!X (BAK), B TOM '-li1CJie 15 - B )l(ypHaJiaX, 11HLJ.eKC11pyeMblX 

WebofScience 11 Scopus. O oJiy YeHo naa naTei-JTa P<D Ha 113o6 peTeHI1e 11 I CBI1}l.eTeJihCTBO Ha 

pemCTpaumo 6a3hi naHHhiX. 

CTpyKTypa H co}l,epiKaHHe AHccepTaUHH 

,ll.11CCepTaU,I10HHa5! p a60Ta IlOCTpOeHa no KJ1aCCI14eCKOM Y THITY 11 113JlO)f(eHa Ha 256 

CTpaH11U,ax, 11JIJ1IOCTp11poaaHa 26 Ta6J111U,aMI1 11 41 pHCYHKOM. n116J111orpa<P11'-lecK11H yKa3aTellh 

BKJIIOY.aeT 358 pa60T. 113 HI1X 22 OTeYeCTBeH Hbie 11 336 3apy6e)I(J-JblX aBTOpOB. 8 CTpyKType 

}l,I1CCepTaU,I111 3 fJlaBbl. 3aKJliOYelll1e, BbiBOLI.bl 11 npaKTHYeCKI1e peKOMeH}l,aU,I111 . 

BeeiJeHue npe}l,cTailJl5!eT co6oi1 aKTyaJII13aU,I1IO npo611eMhi BHyTp11onyxonesoi1 

MOptPOJIOfi1Y.eCKOH reTeporeu HOCTI1 p aKa Jvi OJlO YI-IOH )l(eJ1e3bl 11 He06XO}l,I1MOCTI1 11CCJ1eLJ_OBaJ-I11H 

ee llp11p0}l,hl 11 MeXaHI13MOB BKJla}l,a B 3tPtPeKT11BHOCTh Tepan1111 11 onyxoJleByiO nporpeCCI1IO. 

L(ellbiO 11CCJieLJ_OBaHI1Sl SlflJ1SleTC5! BbtSlBJ1e1-111e KJleTOYHblX 11 MOJ1eKy11SlpHO-feJ-IeTI1Y.eCKI1X 

tPaKTopos, accOU,1111pOBaJ-I HbJX c cpopM11poaaJ-II1eM BHyTp11on yxoJ1eaoi1 Mop<PollomY.ecKoi1 

reTeporeHHOCTI1 11HBa311BHOH KapU,11HOMbl MOJ10 '-IHOH )l(eJ1e3bl HecneU,I1tPI1Y.eCKOf0 Tl1lla 11 ee 

BKJla}l,OM B 3tPtPeKTHBHOCTb HeOa}l,bfOBaHTHOH XI1MH OTepan1111 11 MeTaCTa311pOBaHI1e. 

]aiJattu ITOJIHOCTbiO COOTBeTCTBYIOT flOCTaBJleHHOH UeJII1 11 YeTKO CtPOPMY1111pOBaHhl. 

Ka)l()la5! 113 3a}l,aY pewe1-1a B non11oi1 Mepe B xone n HccepTaU110HHo i1 pa6oThi. 

B nepeou 2Jlaee npencTaBJleH nonpo6J-Ibi H o63op cospeMeHJ-IOH 1111TepaTypLI, pa3ne11eHHbiH 

Ha HeCKOJibKO llO}l,rllaB. P acCMOTpeJ-Ia 11CTOp11Sl BOnpoca BHYTPI10nyxolleBOH reTeporeHHOCTI1, ee 

Tl1llhl, fi1ITOTe3hl 11 MeXaHI13Mbl cjlOpM 11pOBaH I15! 11 pOllb B 3cp<PeKT11BJ-IOCTI1 npOTI1BOOITyxOJ1eBOH 

Tepan1111 11 nporpeCC11pOBalll1 11 OHKOJIOfl1YeCK11X 3a60J1eBaHI1H, B T. '-1 . nepcneKT11Bbl 11 

B03MO)I(HOCTI1 neYeHI1Sl OJI KOJIOri1YecKI1x 6ollLHLrx. 0nHI1M 113 THnoa paccMoTpeHa 

BHYTPI10nyxoneBa5! Mo p<PollorwieCKa5! rcTeporeHHOCTb paKa MOJlOYHOH )l(eJ1e3hi , Bbl}l,BI1HYThi 

fi1ITOTe3hl ee tPOpMHpOBaHI15! !! OCBetU,eHO COBpeMeHHOe COCT05!HI1e OTHOCHTeJlb l-10 ee BKJla}l,a B 

3tPtPeKTI1BHOCTb Tepan1111 11 nporpeCCHpOBaH He paKa MOJlOYHOH )l(eJie3bl. 

Bo emopou 2Jlaee n o}l.po 6Ho onHcaHhi MaTepHaJibi 11 MeTOLJ.hi HCCJ1e}l.oBaHH5! , B YacTHOCTH 

Mop<PollOfi1Y.ecKHH aHaJI H"3 . HMMyHocpmoop ecueHTHoe oKpawHBaHHe, Jia3epHa5! 

MHKpO}l,HCCeKU,H5!, flOJ1HOfel!OMlla5! aMil11I1cpHKaU,HSl 11 M11KpOMaTpHYHa5! 

reHOMHa5! r116p11LJ.H3aU,I1Sl . Bbi}l,eJleriHe P HK, noJ1HOTpaHcKp11nToMHa5! 

cpaBHI1TeJihHa5! 

aMITJIHtPHKaU,I15!., 



MHKpoMaTpwmoe 3Kc n p eccHOHHOe npoqmn11pos aH11e, KOJIHYeCTBeHHrui DUP, ceKBeHHposaHI1e 

PHK H cTantCTI1':lecKru~ o6pa6oTKa ,ll,aHHLrx . D p11Be,ll,eH m n a i11:1 ,ll,11cc e p TaU110HHOH pa6oThi. 

B mpembeu v wees BH,ll,e OT,ll,eJibHbiX no,ll,rnason HCaH bi 11 npo11JIJIIOCTpHposaHbi 

pe3yJihTaTbl npoBe,ll,eHI:IblX HCCJle,ll,OBallHH. B YaCTI-I OCTI1 np11Be,ll,el:lbl M11KpQ(})QTOrpa¢11H 

npocTpaHCTBeHHOH opraHI13aU1111 Mop¢onom':leCKI1X c Tp yKTyp , ,ll,aHHbie no KOJII1':lecTBY 

OllyxOJieBbiX CTBOJIOBbiX KJieTOK B 1:111X , OXap aKTep1130BaH 11X 1.(11TOf el:leTI1YeCKI1H 11 

TpaHCKp11I1UHOHI:IbiH npoqmJib, oco6eHH OCTI1 M11KpOOKpy1Ke HI151 , MeTaCTaTI1YeCKI1H 11 

XHMHOpe311CTeHTHblH tj:> CIIOTI1fl. 060CHOBaHa 11 3KC11ep11Mei:ITaJibHO flO,ll,TBep)l()],eHa 

BaJIH,ll,HOCTbBHYTPHOn yxoneBOH Mopq)QJI0fi1YeCKOH reTeporeH HOCTI1 KaK MO,ll,eJIH ,ll,JI51 

H,ll,eHTH<l>HKaU1111 Map Kepos MeTacTa3HposaH1111. Ha o cHosa1:1 1111 nonyYeHHbiX pe3yJibTaTOB 

npe,ll,JIOIKeHa M O,ll,eJib tJ:>opMHposaHI151 BHyTpHonyxonesol1 MoptJ:>onori1Yec Koi1 reTeporeHHOCTH 

paKa MOJIOYHOH IKeJie3bi 11 ee BKJia,ll,a B KJI11HI1YeCKOe TeYeHI1e 11 1¢¢eKTHBHOCTb Tepani1H 

3a6oneBaHH51. 

B 3GKJll04eHuu aBTop KpaTKO no,ll,hiTOIKI1JI nony':leHHbre p e3yJILTaThi 11 nposen HX 

CpaBHeHHe C JIHTep aTyp HblMI1 )l,aH HbiMI1 . 

Bbzeoobz n onHOCTbiO cooTBeTCTBYIOT nocTasneHHbJM 3a,ll,aYaM. H a o cHosaHI111 

IlOJiy~eHHbiX pe3yJibTUTOB 11pe,ll,JIO)Kellhl npaKT11YeCKJ1e peKOMeH,ll,aUJ1 l1 110 OUeHKe Bep051THOCTH 

pa3BHTI151 reMaTOfeHH bl X MeTaCTa30B Ha OCHOBe yYeTa BHyTpHOilyxOJieBOH MOp¢0JIOrH':leCKOH 

reTeporeHHOCTI1 . 

PeKoM eH.uau,.n.n ,llJUI HCfiOJlhlOBaHHH pelyJlhTaToB H BhiBO.llOB 

ilony':leHHhie p e3yJihTaTbl HMeiOT HeCOMHeHHYlO HayYHYlO 11 n p aKTI1YeCKYIO UeHHOCTh. 

BHyTpHonyxonesyiO Mop¢onorH YecKyio reTeporeHHOCTb paKa MOJIOYHOH IKeJie 3hi cne,ll,yeT 

HCllOJih30BaTh KaK 11CCJie,ll,OBaTCJibCKYIO MO,ll,eJib ,ll,JI51 113y'leHIU! MeXaHJ13M OB onyxo JieBOH 

llJiaCTJ14HOCTH 11 MCTaCTU3HpOBUIII151 Yl IlOHCKa HOBblX npOrJ-IOCTI1lfeCKI1 X MapKep OB 11 

TepaneBTJ1'leCK11 X MI1We11 ei1. )],all II b!C UHTOfeHeTI1 4eCKOfO 11 TpaHCKp11I1TOMHOfO 

npo¢l1Jil1pOBaH 1151 p a311J1llll blX Mop¢oJIOfJ1 lfeCKJ1X CTpyKTyp, pa3MeLUeHHbie aBTOpOM 

,llHccepTaUHOHHOH p a6oThi , Ha cneuHaJIH3HposaHHOM pecypce GeneExpressio n O mnibus (GEO ) 

MOryT I1pHMeH51Tb C51 ,ll,J151 11,ll,eHT11<j}HKauHI1 CHfi-:IaTyp , aCCOUHHpOBaHHbiX C 

XHMHOpe311CTeHTHOCThlO H reMaTOI CHIILIM MeTaCTa3HpOBaHI1 eM. )J,aHHbJe 0 CB51311 

BHYTpHonyxon eso ii Mop¢onorl1lfecKoi1 reTeporeHHOCTI1 c sepoHHOCTbiO r eMaToreHHoro 

MeTaCTa3HpOBaHH51 MOfYT 6bJTb BHe,ll,peHbl B npaKTHKY pa60Tbl OHKOJIOfHlfeCKHX yYp e)l()],eHI1H C 

uenhiO paHHero o 6 Hapy1Kell H51 HJIH 11 pe,ll,yupe)l()],eHH51 n porpecc11posaH I151 paKa MOJIOlfHOH 

IKeJI e3 hi. 



3aMClJaHHH H BOnpOCbl 

f1pHHUHITHaJibHhiX 3a.MeY.aHI1H n 11ccepTaUHOHHCUI pa6oTa He conep)!(11T. 06Hapy)!(eHHbJe 

3a.MeY.aHH.Sl H.MeiOT CTH.Jli1CTI1 l.feCKI1H xapaKTep 11 He BJlH..SIIOT Ha llOJlO)!(H.TeJlbHYiO OUeHKY naHHOH 

pa6oThi. TaK, Hanp11Mep, s Ha3BaHI111 n11ccepTai.J.H.I1 c11enosano 6hi nocTaBH.Th nsoeTOY.H.e, a 

Me)!()ly CJlOBa.MH. MOJleKy1151pHO 11 fCHCTI1YCCKI1C llOCTaBI1Tb neqmc (BHyTpH.onyxOJlCBCUI 

MOp<l>0110fi1Y.eCKCUI reTeporeHH OCTh paKa MOJlO YHOH )!(CJ1C3hJ : KJ111H I1YeCKH.e H. MOJleKy11.SipHO

reHeTH.Y.eCKI1e OC06e HHOCTH) . 

B nopxnKe n11cKyccH11 xoTe IOCh 6hJ c asTopoM o6cyn i1Tb HeCKOJlhKO sonpocos. TaK, 

HarrpHMep, nHCCepTaHT - CTp011T CBOI1 YM03aKJ110l.feH H..Sl 06 aKTH.BaU1111 TeX, H.Jll1 11HbiX 

CHfHaJihHbiX llyT.SIX , B OCI-IOBIIOM 110 naH IIhiM 110JlHOTpaHCKp1111TOMHOf0 npo<l>111111pOBaHH..Sl 11 

PHK ceKseHH.posaHI1.SI. fl pH 3TOM. He ylJ I1ThiBM, lJTO KaK mo6oi1 OM H.KCHbiH nonxon, OHO 

Tpe6yeT nonTBep)!(neH I151 OpTO fOilaJlhHblM MCTOnOM, Hallp11Mep, nposepKOH 3KCnpeCCI1H. reHOB

MH.llleHeJ:i c noMOW,hiO o6paTIIo~i TpaHcKp1111U.I111, conp.SI)!(eHHOH c ITUP B peanbHOM speMeHI1. 

TaK)!(e, s KaYecTne no)!(eJlaHI1H J-Ja 6yny w,ee, xoTeJlOCb 6bJ ys11neTb 6oJlhrne 

<l>YHKU110HaJibHbiX 3KCnep11MCHTOB, KOTOpb!C HanpaBJleHbl Ha BaJII1naU11lO fl1llOTe3bl 

nHccepTaHTa. Hanp11Mep, YT06bJ ou.eHI1Tb cpyHKU110HaJihHYI0 3HaYI1MOCTb reHOB-MH.rneHeH: nn.SI 

JleKapCTBeHHOH pe3HCTeHTHOCTI1 , 6hiJ10 6bl H.HTepeCHO c p aBHI1Tb KJleTKH. C llOHH.)!(eHHOH 

3KCnpeCCH.CH 3TH.X fCH OB 110 OTHOWCIH!IO K 11CXOnHblM KJlCTKa.M, B 3KCn e p11MCHTax Ha 

KJleTOY.HblX MOnen.SIX. 

3aKJIJO'IeHHe 

.D,H.ccepTaUH.OHHCUI pa6oTa ,[l,eHI1COBa EsreHI1.SI B11a)lH.M11pOBI1Y.a Ha 

reTeporeHHOCTh paKa MOJlOYHOH )!(ene3hl. 

KnHHHYeCKI1e 11 M OJ1CKYJ151pHo-reHeTwrecKI1e oco6eH HOCTI1», npencTasJleHHCUI I-Ia coucKaHHe 

yY.eHOH CTeneHH noKTOpa 6110Jl0fi14CCKHX HayK ITO ClleUHaJibHOCTH 3. 1.6- OHKOJlOrH.SI , Jl)"-ieBCUI 

TepanH.SI, .SIBJI.SieTC.Sl 3aKOHliCHIIOHHayl.fHO-KI3aJI11cpH.Kal.I,H.OHHOH pa60TOH, B KOTOpOH pernaeTC.Sl 

aKTYaJibHCUI Hay'IHCU1llp06JleMa- 110J-111MaHHe np11p0nb1 KJ1111-ll1l.feCKI1 3Hal.fi1MOf0 cpeHOMeHa 

BHyTpH.onyxoJleBOH Mo p<l>0110fl1 LJCCKOH reTeporei-II-IOCTI1 paKa MOJIOl!HOH )!(eJJe3bl. 

f1o CBOeH HOBH.3HC . Hayl.fJJO-IlpaKTH 4CCKOH 31-laYHMOCTH llOJJ)"-ieHHblX pe3yJJbTaTOB, 

KOJlH.'IeCTBY n y6nH.Ka 11H, awryaJJbl-lOCT!-1 , MCTOnOJJOrH YeCKOMY ypoBHIO, n HccepTaUH..SI .D,eHH.COBa 

E.B. nonHOCTbiO c o oTBeTCTl.lyeT Tpe6osaHH.SIM n . 9 « floJlO)!(eJ-JI1.SI. o nop.SinKe np11cy)!()leHH..SI 

yY.eHbiX cTeneHeH:» , y T sep)KnhHioro 11onallosneHI1eM I1pani1TeJJbCTBa Pocc11H:cKol1 ¢enepaU.1111 

OT 24 ceHT.SI.6p.SI. 2013 ronaN~ 8 4 2 (n pen. OT 2 1.04.20 16 r. N2 335 1102.08.20 16 r . N 2 748, 

01.10.2018 N 2 1 168, s p en. OT 11.09.2021 r. N 2 1539), npenb51BJI.SI.eMbiM K n l1ccep TaUH.51M Ha 



COHCKaHHe yY:eHOH CTeneHH }l,O KTOpa 6110J10 fi1YeCKI1X HayK, a aBTOp 3aCJ1Y)I(HBaeT npHCy)l()leHH.SI 

HCKOMOH CTeneHH ,UOKTOpa 6HOJ1QfHLieCKI1X HayK no cnel.(l1aJlhHOCTI1 J. J.6 - OHKOJlOfH.SI, 

11y'Iesa.s~ Tepamt.s~ . 

3ase,uyiOlli.11H na6opaTop11ei1 perymiUHH 3Kcnpeccl111 reHOB <!>e,uepallhHoro rocy,uapcTBeHHoro 
6IO,u)l(eTHoro y'Ipe)l()leHH.SI HayKH l1HCTHTYT UI1Tonor1111 PoccHHCKOH aKa,ueMHH HayK, 
,uoKTop 6HonorHY:eCKHX HayK. npo¢eccop PAH 

EapnesHHKonaii AHaTonheBHY 

«H » OKT.s~6p.s~ 2022 r . 
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