
OT3biB O<I>HIJ;HAJibHOrO OTITIOHEHTA 

.noKTopa Me.IJ:H:U:HHCKHX HayK l(yKaHoBa ArreKceH CepreeBwqa 

Ha .IJ:HCCepTal(HOHH)'IO pa6oTy 

Cycnw:u;:oiHa EBreHHH HHKoJiaeBwqa 

«MOJieKyJIHpHaH .IJ:HarHOCTHKa HaCJie.IJ:CTBeHHbiX 3a6oJieBaHHH, aCCOI(HHpOBaHHbiX 

C IIOBbiiiieHHbiM pHCKOM B03HHKHOBeHHH onyxoJieH», 

npe.IJ:CTaBJieHH)'IO Ha COHCKaHHe yqeHOH CTeiieHH .IJ:OKTOpa Me.IJ:Hl(HHCKHX HayK 

IIO CIIel(HaJibHOCTHM: 3.1.6.- OHKOJIOfHH, JiyqeBaH TepaiiHH H 1.5.7.- reHeTHKa. 

AKryaJibHOCTb uccJie,JJ;osauuH 

PwcK 3a6oneT:o 3JIOKaqecTBeHH:OIM HOBoo6pa3oBaHHeM B TeqeHHe )I(H3HH 

.nocTwraeT B pa3BHT:OIX crpaHax 30-40%. IIpw 3TOM, Ha .nomo MOHoreHH:OIX onyxoneB:oix 

CHH.IJ:pOMOB, noqTH cpaTaJibHO npe.npaCIIOJiaraiOII(HX 60JibHOfO K pa3BHTHIO HeOIIJia3M 

O.IJ:HOH HJIH HeCKOJibKHX JIOKaJIH3al(HH, IIpHXO.IJ:HTCH .IJ:O 5% CJiyqaeB OHKOJIOrHqeCKHX 

3a6oneBaHHii. CoBepiiieHcTBOBaHHe no.nxo.noB K B:OIHBJieHHIO MOHoreHH:OIX onyxoneB:oix 

CHH.IJ:pOMOB, KaK CO CTOpOHbl KJIHHHqeCKHX KpHTepHeB .IJ:AA OT6opa na:u;HeHTOB Ha 

MOJieKYJIHpHO-reHeTHqeCK)'IO .IJ:HafHOCTHKy, TaK H CO CTOpOHbl MeTO.IJ:OJIOfHH 

HeiiOCpe.IJ:CTBeHHO ,lJ;HK-.IJ:HafHOCTHKH: HCIIOJib30BaHHe CBe.IJ:eHHH 0 CIIeKrpe MyTal(HH H 

HaJIHqHH qacT:OIX 3THOCIIe:u;HcpwqH:OIX IIOBTOpHIOII(HXCH MyTal(HH .IJ:JIH «CTyiieHqaTOfO» 

aHaJIH3a, B:OI6op OIITHMaJibHOfO MeTO.IJ:a reHOTHIIHpOBaHHH - Ba)I(HeHIIIaH 3a.naqa 

COBpeMeHHOH OHKOJIOfHH H Me.IJ:Hl(HHCKOH reHeTHKH. B CaMOM .IJ:eJie, 3aqaCT)'IO y 

HaCJie.IJ:CTBeHHO-o6ycJIOBJieHHbiX HOB006pa30BaHHH 06Hapy)I(HBaiOTCH 6HOJIOfHqeCKHe 

OC06eHHOCTH, II03BOJIHIOII(He CKOppeKTHpOBaTb CTaH.napTeyiO CXeMy JieqeHHH, a 

reHOTHIIHpOBaHHe pO.IJ:CTBeHHHKOB IIal(HeHTa IIOMOraeT o6eciietiHTb KJIHHHtieCKH 

3.IJ:OpOBbiM HOCHTeJIHM IIaTOfeHHbiX MyTal(HH Ha.IJ:Jie)l(all(He IIpOcpHJiaKTHqeCKHe Mep:OI. 

B Kpyr CHH.IJ:POMOB, oxapaKTepH30BaHH:OIX B pa6oTe E.H. Cycnw:u;:oma, BOIIIJIH TaKHe 

tiaCT:Oie 3a6oJieBaHHH KaK CeMeHHbiH paK MOJIOqHOH )l(eJie3bl, HaCJie.IJ:CTBeHHbiH 

HeiiOJIHII03HbiH paK TOJICTOH KHIIIKH ( CHH.IJ:pOM JlHHqa ), a TaK)I(e Ty6ep03HbiH CKJiepo3 -
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IIpHMep OTHOCHTeJibHO pe.n;Koro M)'JibTHCHCTeMHOrO 3a6oJieBaHHH C MHOrOqHcJieHHbiMH 

OIIyxOJieBbiMH IIpO.SIBJieHHHMH. 

f10MHMO KJiaCCHqeCKHX MOHOreHHbiX paKOBbiX CHH.l(pOMOB, 3HaqHTeJibH)'lO H 

qacTo rrpeHe6peraeM)'lO Me.n;HKo-co:o;HaJihH)'lO rrpo6JieMy rrpe.n;cTaBJIHIOT co6oii pe.n;KHe 

HaCJie.l(CTBeHHbie 6oJie3HH, )l.AA KOTOpbiX orryxoJieBaH rrpe.n;paCIIOJIO:>KeHHOCTb HBJIHeTCH 

JIHIIIb O.D:HHM H3 IIIHpoKoro crreKTPa rrpoxBJieHHH. Oco6eHHO qacTo He.n;oo:u;eHHBaeTcx 

OHKOJIOrHqecKHH pHCK )l.AA rra:o;HeHTOB, CTpa)l.aJOI.I.J;HX TH:>KeJibiMH CHH)l.pOMaJibHbiMH 

COCTOHHH.SIMH C MJia.l(eHqeCTBa HJIH paHHero .l(eTCTBa - Ha6JIIO)l.aiOI.I.J;He HX CIIel(HaJIHCTbi 

rrepBHqHoro 3BeHa, a HHor.n.a H rrpoQ:>HJibHhie BpaqH, HMeiO.r.u;He .n;eJio c 

HeOHKOJIOrHqecKOH «CTOpOHOH» KOMIIJieKCHOrO Q:>eHOTHIIa, He BCer.n;a B COCTOHHHH 

rrpoxBHTb .n;oJI:>KH)'lO HacTopo:>KeHHOCTb. EoJiee Toro, B cJiyqae reTeporeHHhiX 

KaTeropHH HH.l(HBH.D:YaJibHO pe.n;KHX 6oJie3HeH CO CXO:>KHMH KJIHHHqec.KHMH 

IIpOHBJieHH.SIMH, 3aqaCT)'lO CaMa IIOCTaHOBKa )l.HarH03a rrpe)l.CTaBJIHeT co6oif 60JibiiiYIO 

rrpo6JieM)'. B pa6oTe E.H. CycrrHQhiHa 3aTpoHyTa rrpo6JieMa .n;HarHOCTHKH rrepBHqHbiX 

HMMYHO.n;eQ:>HQHTOB (Illi)J;): qHCJIO aCCOl(HHpOBaHHbiX C HHMH reHOB rrpeBbiiiiaeT 

qeTbipe COTHH, KJIHHHqeCKHH .l(HarH03 Ha ypoBHe KOHKpeTHOH H030JIOrHqecKOH <J:>opMbi 

rrocTaBHTb 3aqacTyiO oqeHh HeJierKo, KaK rrpaBHJio, rra:u;HeHThi c .n;eTCTBa CTPa.n:aiOT 

TH:>KeJihiMH HHQ:>eKQHOHHhiMH rrpoxBJieHH.SIMH. Me:>K.n;y TeM, .n;o qeTBepTH 6oJibHbiX, 

CTPa.n.aiOI.I.J;HX rrn,n:, B TOR HJIH HHOH Mepe .n;eMOHCTPHPYIOT OHKOJIOr:HqeCKYIO 

rrpe.n;pacrrOJIO:>KeHHOCTb. reTeporeHHOCTb rrn.n: TPe6yeT rrpHMeHeHH.SI COBpeMeHHbiX 

IIIHpoKoQ:>opMaTHbiX MeTo.n;oB reHeTHqecKoro aHaJIH3a, B T.q, MYJibTHreHHbiX rraHeJieii 

.l(JIH BbiCOKOIIpOH3BO.l(HTeJibHOrO CeKBeHHpOBaHHH. 

TaKHM o6pa3oM, 3aTpOHYTbie B pa6oTe rrpo6JieMhi: orrHcaHHe oco6eHHOCTeii 

reHeTHqecKoro rpy3a HaceJieHHH PoccHH B OTHOIIIeHHH 3a6oJieBaHHH, 

aCCOl(HHpOBaHHbiX C pHCKOM pa3BHTH.SI orryxoJieH, o6Jia)l.aeT BbiCOKOH aKTYaJibHOCTbiO. 

HayquaH HOBH3Ha 

Px.n; pe3yJibTaToB rro~eH rrpH H3yqeHHH pa3JIHqHbiX pa3HOBH.l(HOCTeii 

HacJie.n;cTBeHHoro paKa TOJICToii KHIIIKH. ITpoBe.n;eHa ,ZU-IK-.n;HarHOCTHKa KpyrrHoii 

KOrOpTbi 60JibHbiX HaCJie.l(CTBeHHbiM HeiiOJIHII03HbiM paKOM TOJICTOH KHIIIKH 
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( CHH,ll;pOMOM JlHHlia), B TOM liHcne c npHMeHeHHeM MLPA. B coBoKynHocTH c 

HMeiO:W:HMHC.H )l;aHHhiMH, TIOllYtfeHHhiMH KaK aBTOpOM pa60Thi, TaK H HHhiMH 

KOnneKTHBaMH paHee, npoBe)l;eHHOe HCClle,ll;OBaHHe He Bhl.HBHllO Bhipa)l(eHHOrO 3<l><l>eKTa 

OCHOBaTeAA y pOCCHHCKHX 6onHhiX CHH,ll;pOMOM JlHHlia. BnepBhie npoBe,ll;eH aHanH3 

BCTPeliaeMOCTH BeyTpwreHHhiX nepecTPOeK MLHl H MSH2. AHanH3 MoneKynHpHo­

reHeTHlieCKHX ,ll;e<PeKTOB y pOCCHHCKHX rrau.HeHTOB C TIOllHTI03HhiM CHH,ll;pOMOM 

TieiiTu.a-Erepca noKaJan, liTO y 6onhHhiX liaCTO BCTPeliaiOTCH KpynHhie )l;eneu.ww Bcero 

wnw liaCTH reHa STKll, C,ll;enaH 3HaliHMhiH BhiBO.ll: o Heo6xo,ll;HMOCTH BKniOlieHHH 

MeTo,Zl;a MLP A B anropHTM ,ZU-IK-)l;HarHocTHKH 3Toro 3a6oneBaHHH. 

l13YtfeHHe paKa MOllOliHOH )l(elle3hl (PM)!{) C rrpH3HaKaMH Hacne,ll;CTBeHHOrO 

onyxoneBOrO CHH,ll;pOMa IIpHBeno aBTOpa pa60Thi K o6Hapy)l(eHHIO HOBOrO 

reHeTHlieCKOrO llOKyca, aCCOIJ.HHpOBaHHOrO C cyrn;eCTBeHHhiM TIOBhiiiieHHeM pHCKa 

PM)!{: 3TO accou.wwpoBaHHhiH c CHH,ll;pOMOM EnyMa reH BLM, B KOTopoM 

noKanH3yeTC.H HOBa.H «cnaB.HHCKa.H» founder-MyTaiJ.HH BLM, BCTPeliarorn;a.Hc.H B 

poccwiicKoii nonyAAIJ.HH c cyrn;ecTBeHHOH qacTOTOH. BnepBhie BhiHBneHa KaK BhiCOKa.H 

qacToTa 3TOH MYTaiJ.HH B Poccww, TaK H CB.SI3h reTepo3HroTHoro HOCHTenhCTBa )l;aHHoro 

HHaKTHBHpyrorn;ero ,ll;e<PeKTa BLM c onyxoneBoii npe,ll;pacnono)l(eHHOCThiO. BnepBhie 

OTIHCaHhi KnHHHKO-Mop<PonorHlieCKHe oco6eHHOCTH KapU.HHOM, B03HHKaiO:W:HX y 

HOCHTenhHHIJ. ,ll;e<PeKTa BLM. 

OxapaKTepH30BaH cneKTP MyTau.wM:, npHBO.ll:H:W:HX K pa3BHTHIO Ty6epo3Horo 

CKnepo3a y pOCCHHCKHX 6onhHhiX. Y CTaHOBneHO, liTO 3TIH,ll;eMHOllOrHH 3TOrO 

<PaKoMaTo3a B Poccww o6na,ll;aeT p.H,ll;OM oco6eHHocTeii: Ha6nro)l;aeTc.H 6onee 

Bhipa)l(eHHoe, qeM B nwTepaType, npeo6na,ll;aHHe cnopa,ll;HlieCKHX <PopM 3a6oneBaHHH 

Ha,ll; CeMeHHhiMH, a TaK)I(e OTMeqaeTC.H OTHOCHTellhHO BhiCOKa.H qacTOTa KpyrrHhiX 

nepecTPOeK reHa TSC2. lloKaJaHo, liTO nau.weHThi, y KOTOphiX He 6hmo BhrnBneHo 

MYTaiJ.HH TSC 1 H TSC2, npe,Zl;cTaBn.HIOT co6oii oco6yro rpynny B OTHOIIIeHHH 

KnHHHlieCKHX npH3HaKoB 3a6oneBaHHH, xapaKTepw3yrorn;yroc.H 6onee 6naronpHHTHhiM 

TeqeHHeM H CBOeo6pa3HhiM COlieTaHHeM CHMTITOMOB. 

BnepBhie npoBe,ll;eHO KpyrrHOe CHCTeMaTHlieCKOe HCClle,ll;OBaHHe, TIOCB.Hrn;eHHOe 

TIOHCKY reHeTHtieCKHX <PaKTOpOB npe,ll;paCTIOllO)I(eHHOCTH K peKYppeHTHhiM HH<l>eKIJ.H.HM 
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y poccHifcKHX rrau;HeHTOB. OxapaKTepH30BaH nmpoKI1H crreKTP cocTOj{HHH 11 

aCCOIJ;HHpOBaHHbiX C HI1MI1 MyTaiJ;I1H, 3aTpari1BaiOIIJ;11X pa3JII1qHbie KOMIIOHeHTbi 

HMMYHHOH CI1CTeMbi. llpHMeHeHHe TapreTHoro MYJibTI1reHHoro ceKBeH11poBaH~ij~ B 

.L(HarHOCTI1Ke Illi.LJ: II03BOJII1JIO BbffiBHTb IIp11qHHY 3a6oneBaH~ij~ y 22% ,n:eTeH C 

IIO.L(03peHHeM Ha HaJII1ql1e Illi.LJ:. 

IJpoBe.L(eHO C11CTeMaTHqecKOe 11CCJie.L(OBaHI1e MOJieKyJij!pHOH 3IIH.L(eMI10JIOrHH 

aTaKCHH-TeJieaHrH3KTa31111 y pOCCHHCKHX rrau;HeHTOB; IIOKa3aHO cyiiJ;eCTBOBaHHe B 

POCCHH Bbipa:>KeHHOrO «3cpcpeKTa OCHOBaTeAA» B OTHOIIIeHHI1 HeCKOJibKI1X 

reHeTHqecKI1X .n:ecpeKTOB A TM, rroKa3aHa Heo6xo,n:HMOCTb Bbij{BJieHHj{ rrepec1poeK 

.n;aHHoro reHa. 

Y pocc11:H:cmx 6onbHbiX c CI1H.n;poMoM EnyMa, Bepoj{THO, 3a cqeT oco6eHHOCTeif 

Bbij{BJieHHOH aBTopoM qacToif HoHceHc-MyTaiJ;1111 BLM, orr11caHa HeTI1II:H:qHOe 

OTCYTCTBI1e xapaKTepHOH JII1IJ;eBOH 3pHTeMbi, Bbi3BaHHOH HHCOAAIJ;I1eH. I10-BI1.L(HMOMY, 

3TO j{BJijleTCj~ O.L(HOH 113 rrpHqHH He.L(OCTaTOqHO 3cpcpeKTI1BHOH .L(I1arHOCTI1KI1 3TOrO 

3a6oneBaHI1j{ B Pocc1111. 

B paMKax ,n:11ccepTau;11oHHOH pa6oTbi rronyqeH rraTeHT Ha H3o6peTeHI1e NQ 

RU2755538C1 OT 17.09.2021 «Crroco6 CHHTe3a Ha6opoB OJII1roHyKJieOTI1.LJ:OB .n;AA 

aMIIJIHKOHHOrO TapreTHOrO CeKBeHHpOBaHHj{», rrpe,n:naraiOIIJ;HH HOBbiH 3KOHOMHqHbiH 

crroco6 u;erreBoro o6oraiiJ;eHHj{ rrocne,n:oBaTeJibHOCTeif ,lU-IK c u;enbiO HX ,n:anbHeifiiiero 

aHaJIH3a IIOCpe,n:CTBOM BbiCOKOIIpOH3BO.L(HTeJibHOrO CeKBeH11pOBaHHj{, 

CTenenh ,uocTosepuocTH u anpo6auuH pe3yJILTaTOB 

.lJ:I1CCepTaiJ;Hj1 j{BAAeTCj{ 3aBepiiieHHbiM MHOrOJieTHHM HayqHbiM 11CCJie.L(OBaHHeM, 

BbiiiOJIHeHHbiM Ha 6a3e <I>rEY «HM11IJ; OHKonor1111 HM. H.H. I1e1poBa» MHH3,n:paBa 

PoccHH. HayqHhie rrono:>KeHHj{ ,n:11ccepTau;HH cooTBeTcTBYIOT rryHKTaM rracrropTa 

HayqHbiX CIIeiJ;HaJibHOCTeH 3.1.6. - OHKOJIOr~ij~, nyqeBaj{ Tepaii~ij~ 11 1.5.7. - reHeTHKa. 

IJpoaHaJIH311pOBaHbi CBe,n:eHHj{ 0 55 00 rrau;HeHTaX 11 2184 3.L(OpOBbiX .L(OHOpax . 

.lJ:oCTOBepHOCTb pe3yJibTaTOB IIpOBe,L(eHHOrO HCCJie.L(OBaHI1j{ o6ecrreq:H:BaeTCj{ 

.L(OCTaTOqHbiM 06'beMOM 11CCJie,n:yeMbiX Bbi60pOK, HCIIOJib30BaHHeM a,n:eKBaTHbiX 
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nO,!O(O,JJ:OB 11 COBpeMeHHbiX MOJieKymipHo-reHeTHqeCKHX MeTO,JJ:OB, a TaiOKe 

CTaTHCTHqecKHX MeTO,JJ:OB o6pa60TKH norryqeHHbiX ,n:aHHbiX. 

Bee OCHOBHbie :nanbl ,JJ:HCCepTaiJ;HOHHOrO HCCJie,JJ:OBaHH~, BKJIIoq~ C03,JJ:aHHe 

perHCTpa nau;HeHTOB, o6pa60TKY ,n:aHHbiX HCTOpHH 6orre3HH H pe3yJibTaTOB 

BbiCOKOIIpOH3BO,JJ:HTeJibHOrO CeKBeHHpOBaH~, a TaiOKe o6o6J.IJ;eHHe norryqeHHbiX 

pe3yrrhTaToB, BhmorrHeHhi asTopoM rrwqHo. Henocpe,n:cTBeHHO asTopoM 

cq>OpMyrrwposaHhi u;errb, 3a,n:aqw 11 pa6oqwe rwnoTe3hi, HayqHo o6ocHoBaHbi BbiBO,JJ:bi 11 

npaKTwqeCKMe peKOMeH,n:aiJ;MM. 

CaMOCTO~TeJibHO BbiiiOJIHeHbi aHaJIM3 OTeqecTBeHHOH M 3apy6e:>KHOH JIMTepaTypbi 

no TeMe pa6oTbi, rra6opaTopHbie wccrre,n:osaH~, a TaiOKe cTaTMCTMqecKa~ o6pa6oTKa 

norryqeHHbiX pe3yrrhTaToB. MorreKyrr~pHo-reHeTMqecKMH aHarrM3 (TapreTHoe M 

3K30MHOe CeKBeHHpOBaHMe HOBOrO nOKOJieH~) BbiiiOJIHeH COBMeCTHO C KOJIJieKTHBOM 

HayqHOH rra6opaTOpMM MOJieKyrr~pHOH OHKOJIOrMH <I>rEY «H.Ml1Q OHKOJIOrMH MM. 

H.H. ITeTposa» MHH3,n:pasa Poccww. 

E.H. CycnMIJ;biH MMeeT nepsMqH)'IO cneu;warrw3au;mo no cneu;MarrbHOCTM 

«reHeTMKa», MHOrOJieTHMH OnbiT Me,JJ:MKO-reHeTMqecKOrO KOHCYJibTMpOBaH~ 60JibHbiX 

C Hacrre,n:CTBeHHbiMM 3a6orreBaHM~MH, a TaK:>Ke npeno,n:aBaH~ npe,n:MeTa Me,JJ:MIJ;HHCKOH 

reHeTHKM cTy,n:eHTaM 11 op,n:wHaTopaM CaHKT-I1eTep6yprcKoro rocy,n:apcTBeHHoro 

ne,n:HaTPwqecKoro Me,n:wu;wHcKoro yHwsepcwTeTa. 

OcHOBHbie pe3yrrbTaTbi ,n:MccepTau;ww peryrr~pHo npe,n:cTaBJIAAHCb Ha HayqHhiX 

Meponp~T~x B Poccww 11 3a ee npe,n:erraMH. 

ITo TeMe wccrre,n:osaHH~ ony6rrwKosaHo 52 HayqHbie pa6oTbi, 48 113 KOTOpbiX 

OTHOC~Tc~ K H3,n:aHH~M, peKoMeH,n:osaHHbiM nepeqHeM BAK P<I>. 22 cTaThH BhmyJ.IJ;eHbi 

B :>KypHarrax, npwHa,n:rre:>KaJ.IJ;MX KBapTHJIIO Q 1, TaiOKe orry6rrHKOBaHa rrrasa B 

MOHOrpaqmw, nOCB~J.IJ;eHHOH ry6ep03HOMY CKJiepo3y H 82 Te3HCa B MaTepwarrax 

OTeqecTBeHHbiX H 3apy6e:>KHbiX KOH<J.>epeHIJ;HH. 

HayquaH u npaKTnqecKaH 3naqnMOCTb pa6oTbi 

B xo,n:e pa6oTbi E.H. CycnHIJ;biHbiM norryqeH u;errbiH p~,n: HOBbiX pe3yrrhTaToB. 

lhyqeHHe Hacrre,n:CTBeHHOrO HenOJIHn03HOrO paKa TOJICTOH KMIIIKH ( CMH,n:poM JlHHqa) H 
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p83HOBH.L(HOCTH Hacne,n:cTBeHHoro rroJIHII03a )l{KT ( CHH,n:poM IIeH:n1;a-Erepca ), 

Ty6ep03HOrO CKJiepo3a H p83JIHqHbJX p83HOBH.L(HOCTeM III1.ll: II03BOJIHJIO C.L(eJiaTb 

rrpaKTHqecKH 3HaqHMbie BbiBO.L(bl 0 He06XO.L(HMOCTH BblliBJieHIDI BeyTpHreHHbiX 

rrepecTPoeK a,n:eKBaTHbiMH MeTo,n:aMH TaKHMH KaK MLP A. IIorryTHo, rrpH H3yqeHHH 

ry6epo3Horo CKJiepo3a c.n:enaHo rroTeHI..J;HaJibHO Ba:>Imoe Ha6mo,n:eHHe: rrau;HeHThi, y 

KOTOpbiX He 6bmo BbHIBJieHo MyTau;HH: B reHax TSC 1 H TSC2, rrpe,n:cTaBIDIIOT co6oi1: 

OC06YIQ rpyrrrry B OTHOIIIeHHH KJIHHHqecKHX rrpmiBJieHHM 3a6oJieBaHH.SI: .L(IDI HHX 

xapaKTepHbl 6onee II03.IJ:HHM B03paCT Ha MOMeHT ,n:HarH03a, OTCYTCTBHe raMapTOM 

roJIOBHoro M03ra (KopTHKaJibHbiX Ty6epoB H cy63rreH,n:HMaJibHbiX Y3JIOB), a TaiOKe 

pe,n:KaSI qacTOTa 3IIHJieiiCHH - 3TO MO)I(eT CBH.IJ:eTeJibCTBOBaTb 0 HaJIM:qHH KaKHX-JIH60 

OC06eHHOCTeM M03aHqHoro Ty6ep03HOrO CKJiepo3a, 0 He06biqHbiX rrpO~IBJieHIDIX 

aTHrrHqHbiX MyTau;Hii (B rny6HHe HHTPOHOB, B rrpoMoTopHoii 30He), HeH3BeCTHoro 

TpeTbero reHa Ty6epo3Horo cKJiepo3a. oOJibiiiYIO HayqHyiO H rrpaKTHqecKYIO 

3HaqHMOCTb HMeeT BblliBJieHHe HOBOrO reHa HaCJie,n:CTBeHHOrO paKa MOJIQqHOM )l(eJie3bl 

- BLM, a TaiOKe Mop<PonorHqecKHX H KJIHHHqecKHX oco6eHHOCTeii accOI.J;HHpoBaHHbiX 

c HHM orryxone.H:. P83pa6oTKa H arrpo6au;IDI MYJibTHreHHoro 

BbiCOKOIIpOH3BO.IJ:HTeJibHOrO CeKBeHHpOBaHIDI .IJ:IDI reHOTHIIHpOBaHIDI III1.ll: 

rrpe,n:cTaBJI.SieT rrpaKTHqecKHM HHTepec. P83pa6oTaHbi KpHTepHH oT6opa rrau;HeHTOB c 

peKyppeHTHbiMH HH<ileKI..J;H.SIMH .IJ:JI.SI reHeTHqecKOrO HCCJie.IJ:OBaHIDI, II03BOIDIIOII(He 

IIOBbiCHTb 3<P<PeKTHBHOCTb Bbi.SIBJieHIDI IIaToreHHbiX MYTai..J;HM B reHaX CHCTeMbl 

HMMYHHTeTa. 

BhlliBJieHo HeCKOJibKO founder-BapHaHTOB, c BbiCOKOM qacTOTOM BCTpeqaiOII(HXC.SI B 

PoccHH, qTo Ba)I(HO ,n:IDI ,n:HarHOCTHKH accou;HHpoBaHHbiX c HHMH 3a6oneBaHHii: 

HaCJie,n:CTBeHHOrO paKa MOJIOqHOM )l(eJie3bl, CHH,n:poMa onyMa H aTaKCHH­

TeJieaHrH3KT83HH. BrrepBbie B PoccHH rronyqeHbi cBe,n:eHIDI o MOJieKyiDipHo 

BepH<ilHu;HpoBaHHbiX cnyqaSix CHH,n:poMa EnyMa. OrrHcaHa HeTHrrHqHa.SI KJIHHHqecKaSI 

KapTHHa 3TOrO 3a6oJieBaHIDI ( OTCYTCTBHe xapaKTepHOM JIHI..J;eBOM 3pHTeMbi) y rrau;HeHTa, 

roM03HroTHoro no peKyppeHTHOM «CJiaB.SIHCKOM» MyTau;HH BLM, qeM, rro-BH.IJ:HMOMy, 

o6'b.SICH.SieTC.SI HeCOOTBeTCTBHe Me)l(,n:y O)I(H,L(aeMOM pacqeTHOM qacTOTOM rOM03HrOT H 

peaJibHbiM qJiCJIOM ,n:HarHOCTHpOBaHHbiX CJiyqaeB. 



7 

CTPYIITYPa u co~ep~auue pa6oTLI 

HayqHo-Hccne.n:oBaTeJihCKrui pa6oTa H3JIO:>KeHa Ha 277 CTPaHHn;ax 

MaiiiHHOIIHCHOrO TeKCTa H COCTOHT H3 BBe,[(eHIDI, 063opa JIHTepaT)'phi, MaTepHaJIOB H 

MeTO,[(OB, pe3yJihTaTOB C06CTBeHHhiX HCCJie,[(OBaHHH, 3aKmoqeHHj{, BhiBO,[(OB, 

rrpaKTHqecKHX peKOMeH.n:an;Hif, crrHcKa JIHTeparyphi H rrpHJIO:>KeHHj{. Pa6oTa 

rrpoHJIJIIOCTPHPOBaHa 9 pHcyHKaMH H 24 Ta6nHn;aMH. EH6nHorpaqmqecKHH yKa3aTeJih 

CO.[(ep:>KHT 483 HCTOqHHKa, H3 HHX 60 OTeqeCTBeHHhiX H 423 3apy6e:>KHhiX. 

BBe.n:eHHe co.n:ep:>KHT HH<l>opMaU:HIO o6 aKT)'aJihHOCTH rrocTaBJieHHhiX 3a.n;aq. 

0630p JIHTepaTyphi COCTOHT H3 HeCKOJihKHX IIO.[(pa3.[(eJIOB, IIOCBjiiiJ;eHHhiX o6m;eif 

xapaKTepHCTHKe op<l>aHHhiX 3a6oJieBaHHH H COBpeMeHHhiM TeXHOJIOriDIM HX 

,[(HarHOCTHKH, a TaK:>Ke KOHKpeTHhiM MOHOreHHhiM CHH.[(pOMaM, H3ytieHHhiM B paMKaX 

pa60Thl, H CBj{3H flli,ll; C OHKOJIOrHqecKHMH 3a6oJieBaHHj{MH. PaCCMOTPeHhl TaKHe 

BOIIpOChl, KaK BhiCOKaj{ COBOKYIIHrui BCTPeqaeMOCTh HH.[(HBH.[(yaJihHO pe.[(KHX op<l>aHHhiX 

3a6oJieBaHHH, 3HaqHMOCTh rrporpeCCHBHhiX MeTO,[(OB MOJieKyAApHo-reHeTHqecKOH 

.n:HarHOCTHKH .[(Jijl Bhij{BJieHHj{ MYTan;Hif B cnyqae reHeTHqecKH reTeporeHHhiX 

H030JiorHqecKHx KaTeropHH: Hacne.n:cTBeHHhiX 6one3Heif. OxapaKTepH30BaHhi reHhi, 

IIOBpe)K,[(eHIDI KOTOphiX IIpHBOMT K pa3BHTHIO COOTBeTCTByiOIIJ;HX paKOBhiX 

CHH.[(pOMOB, <l>YHKIJ;HH 6eJIKOB-IIpO.[(yKTOB H HX yqaCTHe B CHrHaJihHhiX KaCKa,[(aX, 

KJIHHHqeCKHe IIpH3HaKH, xapaKTepHhiH CIIeKTP orryxoJieBhiX IIpOj{BJieHHH H KJIHHHKO­

MOp<l>OJIOrHqecKHe OC06eHHOCTH aCCOIJ;HHpOBaHHhiX C HHMH HOB006pa30BaHHH, 

cym;eCTByiOIIJ;He IIO,[(XO,[(hl K )UIK-,[(HarHOCTHKe, a TaK:>Ke CTeiieHh H3ytieHHOCTH 

rrpo6neMhi B Haiiieif CTPaHe. ,ll;aHHhiH pa3.n:en OTJIHqaeTCj{ o6HJIHeM rrpHBJieqeHHhiX 

HCTOqHHKOB, H3JIO:>KeHHeM IIpHHU:HIIHaJihHhiX rrpe.[(IIOChiJIOK K BhiiiOJIHeHHIO pa60Thl, ee 

MecTa B cTpyKType cymecTByiOIIJ:HX HayqHhiX 3HaHHH no .n:aHHOMY Borrpocy, 

rrepcrreKTHB pa3BHTIDI ,[(aHHhiX HarrpaBJieHHH 6HOMe,[(HIJ;HHCKOH HayKH. 

B rnaBe «MaTepHaJihi H MeTO.[(hi» rrpe.n:cTaBJieHa o6mru~ xapaKTepHCTHKa 

KJIHHHqeCKOrO MaTepHaJia, oxapaKTepH30BaH MeTO.[(OJIOrHqeCKHH HHCTpyMeHTapHH, 

IIpHBe,[(eHhl CXeMhl, HJIJIIOCTpHpyiOIIJ;He H36paHHhie aBTOpOM IIO,[(XO,[(hl K BhiiiOJIHeHHIO 

Hccne.n;oBaHHj{. Pa6oTa BhiiiOJIHeHa Ha qpe3BhiqaifHo KpyrrHhiX rpyrrrrax 6oJihHhiX (2289 
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nau:HeHTOB C nO)l;03peHHeM Ha CHH.D;pOM JlHHqa, 1498 nau:HeHTOK C paKOM MOJIOqHOH 

)l(eJie3bl, 61 naQHeHT C Ty6ep03HbiM CKJiep030M, 409 60JibHbiX C KJIHHHqeCKHMH 

npH3HaKaMH nepBHqHoro HMMYHO.D;e<jlHU:HTa H T.,n;.), H3JIO)I(eHbl KpHTepHH Ha6opa 

nau:HeHTOB. Pau:HoHaJibHO npHMeHeH nmpoKH:H Kpyr coBpeMeHHbiX MoJieKyJIHpHo­

reHeTHqecKHX TexHonorH:H ( ceKBeHHpoBaHHe no C3Hrepy, MYJibTHnneKCHaH 

JIHra303aBHCHMaH aMnJIH<jlHKaU:HH, TapreTHOe H nOJIH03K30MHOe CeKBeHHpOBaHHe, 

aJIJieJib cneu:H<jlHqecKaH ITI.:(P B pe)I(HMe peanoHoro BpeMeHH, 

HMMYHOrHCTOXHMHqeCKHH aHaJIH3 H T.,n;.). 11cnOJib30BaHHbie MaTepHaJibl H MeTO)l;bl, a 

TaK)I(e o6rn:He nO)l;XO)l;bl K )l;H3aHHY HCCJie)l;OBaHHH BnOJIHe a,n;eKBaTHbl nOCTaBJieHHbiM 

3a,n;aqaM. 

rnaBa 3 nOCBHilleHa pe3yJioTaTaM HCCJie)l;OBaHHH. ,L(eTaJibHO onHCaHbl pe3yJioTaTbl 

npoMe)l(yToqHbiX 3TanoB Hccne.n;oBaHHH. TaK, H3JIO)I(eHoi pe3yJioTaTbi pa6oTbi no 

BbiHBJieHHIO HaCJie)l;CTBeHHbiX ,n;e<jleKTOB B CHCTeMe penapaU:HH HecnapeHHbiX 

OCHOBaHHH (MMR): OT6opa nau:HeHTOB C KJIHH~eCKHMH npH3HaKaMH CHH.D;pOMa 

JlHHqa, aHaJIH3a onyxoJieBOH TKaHH Ha npe,n;MeT HaJIHqHH MHKpOCaTeJIJIHTHOH 

HeCTa6HJibHOCTH, nOHCKa HaCJie)l;CTBeHHbiX MyTaU:HH B o6pa3U:aX KpOBH. ConOCTaBJieHa 

3<jl<jleKTHBHOCTb ceKBeHHpoBaHHH no C3Hrepy H TapreTHoro NGS-ceKBeHHpoBaHHH .n;AA 

.n;eTeKU:HH MHKPOMYTaU:HH B reHax MMR. OrMeqeHo, qTo BepoHTHOCTb BbiJIBJieHHH 

Hacne.n;cTBeHHbiX MyTaU:HH reHOB MMR y nau:HeHTOB c MSI-no3HTHBHbiMH onyxoJIHMH 

TOJICTOH KHIIIKH 3HaqHTeJioHO Bbiiiie, qeM y 6oJioHbiX c MSI-no3HTHBHbiMH 

KapU:HHOMaMH 3H.D;OMeTpHH (p = 0,023). IToBTopHIOillHecH BapHaHTbi reHOB MMR 

pe.D;KO BCrpeqaiOTCH y pOCCHHCKHX naQHeHTOB C CHH.D;pOMOM JlHHqa; TOJibKO )l;Ba 

BapHaHTa, MLH1 c.677G>T H MSH2 c.1906G>C, o6Hapy)l(eHbi y ,n;Byx H 6onee 

HH.D;HBH.D;yyMoB. B TO )l(e BpeMH, B 10,5% cnyqaeB o6Hapy)I(HBaJIHCb KpynHoie 

nepecrpoiiKH MLH1 H MSH2, qTo CBH,n;eTeJibCTByeT o6 o6H3aTeJibHOCTH 

HcnoJio30BaHHH MeTo.n;a MLP A B npou:ecce ,n;HarHOCTHKH. 

Hacne.n;cTBeHHbie MyTaU:HH STK11 BbiJIBJieHbi y 80% nau:HeHTOB c KJIHHHqecKHMH 

npH3HaKaMH CHH,n;poMa ITe:HTu:a-Erepca. B To )l(e BpeMH, HaJIHqHe noBTopHIOillHXCH 

naToreHHbiX BapHaHTOB B 3TOM reHe He Ha6JIIO)l;aeTCH y pOCCHHCKHX nau:HeHTOB. 3,n;ecb 
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pono MLP A eme Bhiiiie, lieM B cnyqae CHH,n;poMa 1IHHlia, TaK KaK ,n;oiDI KpyrrHDIX 

.n;ene:u:Hii STKll cocTaBHJia lieTBepTo oT Bcex BbUIBJieHoiX rroBpe)l(,n;eHHH. 

CeKBeHHpoBaHHe KO,n;HpyromeH: rrocne,n;oBaTeJibHOCTH reHa BLM B rpyrrrre 

BbiCOKOrO reHeTHlieCKOrO pHCKa (rra:QHeHTKH C Bbipa)l(eHHbiMH IIpH3HaKaMH 

HaCJie,li;CTBeHHOrO paKa MOJIOliHOH )l(eJie3DI) II03BOJIHJIO BbUIBHTb IIOBTOpHIOI.l(HHCH 

rraToreHHbiH aJIJieJio BLM c.1642C>T (p.Q548*) (founder-MyTa:U:HH, xapaKTepHaH ,n;JIH 

poccHHCKOH rrorryJIH:U:HH). qacToTa :noM: MyTa:U:HH B rpyrrrre na:u:HeHTOB c PM)!{ 

cymecTBeHHO IIpeBbiiiiaeT IIOnyiDI:U:HOHHYJO, liTO ,n;eMOHCTPHpyeT aCCO:U:Ha:U:HIO C 

BbiCOKHM pHCKOM pa3BHTHH paKa MOJIOliHOH )l(eJie3bi. BnepBbie OIIHCaHbi KJIHHHKO­

MOp<l>OJIOrHlieCKHe H reHeTHlieCKHe xapaKTepHCTHKH Kap:U:HHOM MOJIOliHOH )l(eJie3bi, 

B03HHKaiOI.l(HX Ha <l>oHe Hacne,n;cTBeHHoro .n;e<jleKTa BLM. TioKa3aHo, liTO pa3BHBaiOTCH 

,n;aHHbie HeOIIJia3Mbi IIO MeXaHH3MY raiiJIOHe,li;OCTaTOliHOCTH. 

TipH HCCJie,li;OBaHHH IIa:QHeHTOB C Ty6ep03HbiM CKJiep030M reHeTHlieCKaH IIpHtiHHa 

3a6oJieBaHHH 6:oma BbUIBJieHa B 87% CJiyqaeB, liTO XOpOIIIO COOTBeTCTByeT ,n;aHHbiM 

.n;pyrHx Hccne,n;oBaTeJihCKHX rpynrr. TioKa3aHo, liTO MyTa:U:HH reHa TSC2 BCTPeliaiOTCH 

3HaliHTeJioHO liame, lieM .n;e<l>eKThi TSC 1. TipHMeliaTeJioHO 3HaliHTeJioHoe liHCJIO 

IIOBTOpHIOI.l(HXCH anneneH: TSC2: c.138 + lG>A, c.1832G>A (p.R611Q), a TaK)I(e ,n;Be 

KpynHDIX .n;ene:U:HH. TiocKOJioKy 3TH BapHaHTbi B03HHKJIH de novo, OHM npe,n;cTaBIDIIOT 

co6oH: «ropHliHe TOliKH MyTareHe3a», a He :U:HPKYJIHpyromHe B reHo<l>oH,n;e naToreHHoie 

founder-aJIJieJIH. TipoBe,n;eH aHaJIH3 aCCO:QHa:QHH Me)l(,n;y BbiHBJieHHbiMH MyTa:QHHMH H 

<l>eHOTHIIOM Ty6epo3Horo cKJiepo3a. Ba)l(eH pe3yJioTaT, liTO 6oJihHhie Ty6epo3HbiM 

cKJiepo3oM 6e3 BhUIBJieHHhiX MYTa:U:HH TSC 112 HMeJIH 6onee nerKoe TelieHHe 

3a6oJieBaHHH no cpaBHeHHIO c TeMH, y Koro .n;e<l>eKTbi 3THX reHOB 6omH o6Hapy)l(eHoi. B 

liaCTHOCTH, ,ll;llil nepBDIX xapaKTepHbi 6onee II03,li;HHH B03paCT Ha MOMeHT )J;HarH03a, 

oTcyTcTBHe KopTHKaJihHDIX Ty6epoB H cy63rreH,n;HMaJihHhiX y3JIOB. TipHliHHa pa3BHTHH 

TaKOH BapHaHTHOH <l>opMDI Ty6ep03HOrO CKJiepo3a HeHCHa: HOBbiH JIM 3TO JIOKYC, 

aTHIIHliHaH MyTa:U:HH, HJIH )l(e pe3yJioTaT M03aH:QH3Ma. Y pOCCHHCKHX IIa:QHeHTOB 

Ha6niO,n;aeTcH 6onee 3HaliHTeJioHoe rrpeo6na.n;aHHe cnopa,n;HtJeCKHx <l>opM Ha,n; 

CeMeHHbiMH, lieM B MHpOBOH JIHTepaType; IIpO:U:eHT CeMeHHbiX CJiyqaeB cymecTBeHHO 
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HIDKe IIO cpaBHeHIHO C ,n:aHHbiMH ,n:pyrHX aBTOpOB (5% IIpOTHB 11-38%). 3Ha~HTeJibHaj{ 

.n:oAA MyTan;nii (11 %) npe,n:cTaBneHa KpynHhiMH nepecTPOHKaMH TSC2. 

KpyiiHbiH pa3,n:en pe3yJibTaTOB IIOCBnu;eH HCCJie,n:oBaHHj{M rrn,n:. 
ITpo,n:eMOHCTPHPOBaHo, ~To ~aCTh HMMyHo,n:e<}lnn;HTHhiX cocTOj{HHH CBj{3aHbi c 

xpoMocoMHhiMH 3a6oneBaHHj{MH H MHKpo.n:enen;noHHhiMH CHH,n:poMaMH. Cpe.n:n ,n:eTeii c 

peKyppeHTHbiMH HH<}leKJJ;HjiMH IIaToreHHbie BapHaHTbi, OTBeTCTBeHHbie 3a pa3BHTHe 

MOHOreHHbiX Illi,z::( Y.Zl:aJIOCb BbljiBHTb B 22% CJI~aeB. IJOKa3aHO, ~TO 3<}l<}leKTHBHOCTb 

TapreTHOrO CeKBeHHpOBaHHj{ KpHUi~eCKH 3aBHCHT OT HCIIOJib30BaHHbiX KJIHHH~eCKHX 

KpHTepHeB OT6opa 60JibHbiX. Oco6biH aKn;eHT c.n:enaH Ha H3~eHHe TaKOH rpyiiiibi rrn,n: 
KaK CHH,n:pOMbi C XpOMOCOMHOH HeCTa6HJibHOCTbiO (aTaKCHj{-TeJieaHrH3KTa3Hj{, 

CHH,n:poM nJiyMa) - IIpH 3TOH KaTeropHH Illi,z::( OC06eHHO BbiCOK OHKOJIOrH~eCKHH pHCK. 

B rpynne nan;HeHTOB c no,n:o3peHHeM Ha aTaKCHIO-TeneaHrH3KTa3HIO MYTaJJ;HH reHa 

A TM 6hiJIH BhffiBJieHhi y 1 00% o6cne,n:oBaHHhiX, ~To CBH,n:eTeJibCTByeT o Ha,n:e)I(HOCTH 

cyi.U;eCTBYIQI.U;HX KJIHHHKO-Jia6opaTOpHbiX KpHTepHeB :noro 3a6oJieBaHHj{; 06Hapy)l(eHbi 

IIOBTOpj{IOI.U;HeCj{ founder-MyTaJJ;HH, xapaKTepHbie .Zl:Jljl pOCCHHCKHX nan;HeHTOB. 

0IIHCaHbi KJIHHH~eCKHe H MOJieKyJijlpHo-reHeTH~eCKHe OC06eHHOCTH 60JibHbiX C 

CHH,n:poMOM EnYMa. B ~acTHOCTH, pe3yJihTaTbi CBH,n:eTeJibCTBYIQT o HeTHIIH~HOM 

<}leHOTHIIe nan;neHTOB, roM03HrOTHhiX no cnaBj{HCKOH founder-MyTaJJ;HH. ITpoBe,n:eHa 

on;eHKa nonyJijiJJ;HOHHOH ~acTOThi pj{.n:a naToreHHhiX BapHaHTOB, accon;nnpoBaHHhiX c 

pa3BHTHeM Illi,z::(. 

B 3aKJIIO~eHHH aBTop o6o6I.U;aeT non~eHHbie ,n:aHHbie. BhiBO.Zl:hi ,n:HccepTan;HH 

JIOrH~eCKH BbiTeKaiOT H3 pe3yJibTaTOB HCCJie,n:OBaHHj{ H IIOJIHOCTbiO COOTBeTCTBYIQT 

c<}lopMynnpoBaHHhiM n;eJij{M H 3a,n:a~aM. ,z::(aHbi npaKTH~ecKHe peKoMeH,n:an;HH. CchiJIKH 

Ha HCIIOJib30BaHHhie HCTO~HHKH B TeKCTe COOTBeTCTBYIQT CIIHCKy JIHTepaTypbi. 

ABTOpe<}lepaT OTpa)l(aeT OCHOBHhie IIOJIO)I(eHHj{ .Il:HCCepTaJJ;HH, XOpOIIIO 

HJIJIIOCTPHPOBaH H o<}lopMJieH B COOTBeTCTBHH C perJiaMeHTHpyiOI.U;HMH ,n:oKyMeHTaMH. 

ITpHHJJ;HIIHaJihHhiX 3aMe~aHHH no co.n:ep)l(aHHIO H o<}lopMneHHIO aBTope<}lepaTa H 

,n:HccepTan;HH HeT. B TeKcTe ,n:HccepTan;HH co.n:ep)l(aTCj{ CTHJIHCTH~ecKHe HeTo~HOCTH H 

OIIe~aTKH, ~TO He BJimieT Ha 06I.U;YIO IIOJIO)I(HTeJibHYIQ on;eHKY npe,n:CTaBJieHHOH 

pa6oThi. 
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3AKJIIOqEHHE 

Pe3yJibTaT.bl pa60Tbl BHOC.HT cy.rn;eCTBeHHbiH BIOla,[( B pa3BHTHe COBpeMeHHOH 

OHKOJIOrHH H Me,n;H:QHHCKOH reHeTHKH. ,ll;HccepTa:QHOHHa.H pa6oTa CycrrH:QbiHa EBreHH.H 

HHKonaeBHqa «MoneKyn.HpHa.H ,n;HarHOCTHKa Hacne,n;cTBeHHbiX 3a6oneBaHHH, 

aCCO:QHHpOBaHHbiX C IIOBbiiiieHHbiM pHCKOM B03HHKHOBeHH.H orryxoneif», 

rrpe,n;CTaBJieHHa.H Ha COHCKaHHe yqeHOH CTeiieHH ,IJ;OKTOpa Me,IJ;H:QHHCKHX HayK IIO 

CIIe:QHaJibHOCT.HM 3.1.6. - OHKOJIOrH.H, JiyqeBa.H TepaiiH.H If 1.5.7. - reHeTHKa, .HBJUieTC.H 

3aBepiiieHHbiM HayqHbiM Tpy,n;OM If IIOJIHOCTbiO COOTBeTCTByeT T.pe6oBaHH.HM II.9 

«lloJio)KeHH.H o rrpHcy)K,n;eHHH yqeHbiX cTerreHeif», YTBep)K,n;eHHbiX ITocTaHOBJieHHeM 

ITpaBHTeJibCTBa PoccHHCKOH <l>e.n;epa:o;HH OT 24 ceHT.H6p.H 2013 r. NQ 842 (B pe,n;aK:QHH c 

H3MeHeHH.HMH, yTBep)K,n;eHHbiMH ITocTaHOBJieHHeM ITpaBHTeJibCTBa P<l> oT 21 arrpen.H 

2016 r. NQ 335, pe.n;. oT 01 OKT.H6p.H 2018 r . NQ 1168, pe.n;. OT 20.03.2021 NQ 426), 

rrpe,n;'h.HBJUieMbiM K ,[(HCCepTa:QH.HM Ha COHCKaHHe yqeHOH CTeiieHH ,IJ;OKTOpa HayK, a ee 

aBTOp 3aCJIY)KHBaeT IIpHCy)K,n;eHH.H eMy HCKOMOH CTerreHH ,IJ;OKTOpa Me,IJ;H:QHHCKHX HayK 

IIO CIIe:QHaJibHOCT.HM: 3.1.6.- OHKOJIOrH.H, nyqeBa.H TepaiiH.H If 1.5.7. - reHeTHKa. 

OcJmu:naJibHbiii onnouenT 

pyKOBO.[(HTeJib OT,[(eJia Jia6opaTOpHOH reHeTHKH 

<l>e.n;epanbHOro rocy.n;apcTBeHHoro 6IO,n;)KeTHoro yqpe)K,n;eHH.H 

«Ha:o;HOHaJibHbiH Me.[(H:QHHCKHH HCCJie,IJ;OBaTeJibCKHH 

:u;eHT.p KonorrpoKTOJIOrHH HMeHH A.H. Pbi)KHX» 

MHHHCTepcTBa 3,n;paBooxpaHeHH.H PoccHHCKOH <l>e.n;epa:o;HH, 

,IJ;OKTOp Me,IJ;H:QHHCKHX HayK I..zyKaHOB AneKceif CepreeBHq 

ITo,n;rrHCb ,n;.M.H. I..zyKaHoBa A. C. 3aBep.HIO 
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YqeHbiH ceKpeTapo 

<l>e.n:epa.n:oHoro rocy.n:apcTBeHHoro 6IO.n:)l(eTHoro yqpe)I(.Zl:eHIUI 

«HaU:HOHa.JlbHbiH Me.n:HU:HHCKHH HCCJie.n:osaTeJibCKHH 

u:eHTP KOJiorrpoKTOJiorHH HMeHH A .H. Poi)I(HX» 

.Il:OKTOp Me.Zl:HU:HHCKH THTOB AneKcaH.n:p IOpoeBHq 

«HaU:HOHa.JibHbiH Me.Zl:HU:HHCKHH HCCJie.n:oBaTeJibCKHH 

u:eHTP KOJiorrpoKTOJIOrHH HMeHH A.H. Poi)I(HX» 

MHHHCTepcTBa 3.n:pasooxpaHeHIDI PoccHwcKow <l>e.n:epaU:HH, 

floqTOBbiH a.n:pec: 123423, r. MocKBa, yn. Ca.n:.HMa A.n:HJI.H, .n:. 2 

Tene<PoH: 8 (499) 642-54-41 (.n:o6. 1332) 

E-mail: info@gnck.ru 
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