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oouuaaJbHoro o[noEerrra Ha Aucceprar]un

Ky3bMllxofi HITHrI CTaHItcJIaBoBHLI Ha reuy: d4syveune or4aJreHHrrx reHerrfreoK[x rlr

3rrrrreHerrrqecK{x Hapyurenui y o6nyveHHLIX JIIrq Ii I{x noroMKoB), [pe,qcraBneHHoi Ha

coucKaHr.re Jrveuoi crenenrz gorropa 6uoJrorr4qecKlx HayK rro cueuuamnocru 03.02.07 -

IEHETIIKA.

Arcr5rarunocrr, reuur errno,rxennofi pa6orur

flpo6:reua cra6ulrnocru rr rlBMerrlruBocrrrr reHoMa B pe3ylbrare aogaeficrBr.u

r4oHrz3rrpy6qei paAr4aqun.qo Hacro{Iuero BpeMeHu ocragrct [peAMeroM ur[eHcuBHbrx

r4ccreaoBaHr4fi u aru-rsHofi Hay.rHofi noneMlrKl-t, Bo uuorov HepeueEHhrM 14, B sToir

cBr3r,r, BecbMa arc)ranhHhrM HarrpaBJreH[eM HccneAoBaH[fi, tBntcrct [po6[eMa orleHxr-r

orA reHHErx reHerr4qecKlrx r-r glr.rreHerr4rrecrnx HapyrueHl-Ifi y o6ny.IeHHblx nlo,{etr rl rlx

noroMKoB. Korop).lo cneayer u3frarb He roJlhKo c nolnurfi Ktacc[']ecKoI 14

MoneKyntpHon rlnrofeHerrrKx! Ho r-i c yrreroM Bn[rHrrr pa3nrrH6rx KoMnoHeHToB

snureueru'recxoro QoHa. BceM errzrr,r cro)rubrM BonpocaM IIocBtIueHa Alrccepraqut H,C.

Ky:runuofi, B Koropofi r-l3) {eHr'r parJrflgHEre acneKrLl KoMnreKcHofi npo6leur,r no

oqeHKe orAa.JreHHbrx reHerrrrrscKrrx u gnl-rreHeruqecKl{x floBpex,qeHl-rfi y [to.4efi.

noABep)KeHHbrx paAnaunoHHoMy Bo3.4etrcrBr-llo Ha pa3H6rx craAl,rjx oHToreHe3a, a raKxe

aHaJlofl{qHhre llpoqeccbr y rrx rroroMKoB. PeueHI-Ie grofi npo6:reurr Ba]iKHo He roJIbKo c

no3l-ruufi HeooxoAraMocrr4 pac[[peHnt HalIII{x npe,4craBfiel rfi o QyHAaMerrriuIbH[,IX

3aKoHoMepHocre[ Ae[crBnr paAtiauult Ha xIIBEle cl{creMbr, Ho It c roqKl4 3peHltr

Bo3MoxHocrefi npaKTr4qec(oro [cIIoJIb3oBaHWI rloJryqeHHhlx 3HaHI,In rpE oIIeHKe

peaJr6H6rx prrcKoB o6,ryvenu-r u nporno3lrpoBarru[ ptaa Myr6T (baKropHrlx naronourf.

tr43BecrHo, r{To ao Hacrotlqero BpeMeHr{ ocraerc.r npo6neva HeoAHo3HaqHocrrt

norryrxquouuofi oIIeHKr4 paAI4aIIlroHHo-I{HAyIIr,IpoBaHHErx reHerlqecKtlx 3OOeKroB B

coMar[qecKl,Ix Merxax ireJroBeKa B oraareHHElfi llep]roa nocJre o6nyqeHut E

TpaHcreHepauuoHHux eQrlerroa y rIoroMKoB o6lyvetnux poanrenei, 3ro cB{3aHo c

panHbrM xapaKTepoM paariaul'toHHoro Bo3aeftcrBlit (BLra paalraquu, Ao3a, MoqHocrb

ao:u), npoueNpKoM BpeM€Hr{ Mex,qy 3KcrlonrrpoBanr{eM I,t o6cne.4osaHnel[,

rla$opvaruanocrrro u3yrlaeMbrx uorasareflefi, peflpe3el{rarl-rBHocrrro ru6opor u

a.qeKBarHocrEro KoFrpoJIbHLrx roropr. Kpoue roro K HacrotureMy BpeMeHI'r

flpaKrrrqecKn oTc]TcTByroT lrccJleaoBaHlrt, [ocBtIrIeHHHe I43yqeHI'[O MyrareHHLlX



gQOeKroB o6[y'{eHr-rr B 3aBr-lcl-rMocTl,I oT craAr,ru o}rroreHe34 Ha KoTopfo IlpusInocb

Bo3AeficrB[e paArraqaoHHoro $arropa. Erue oAHot BaxHofi u HepeueHHoi uoKa

3aAaqe[ r.r3yqeHlrt orgaleaurx aQQerroB paArraqr]oHHoro Bo3AeficrBnr rBrrgrct noncK

MapKepoB rrepeHeceHnoro o6ny.reHnr, Koropbre MoryT .{arb nuTerparbnyn oIIeHKy

cocrorHr{-rr 3AopoBb{ lrHAl-rBrrAa. no3ToMy, rr3yqeHue 3aKoHoMepHocrett xH,ryKllt -t

3rrrrreHerrrqecKlrx tI3MeHeH[f B opraHr-r3Me, no,4BeprrueMcr pa.AuaqrroHHoMy

Bo3AeicrBuro, {BJrrETct eule oAHUM aKTyaJrEEhrM ac[eKToM oUeHKI,I orAiureHHhrx

uocne4crrui o6ayvenru.

P6IoMI,Ipy[, cneAyer loA.iepruryrr, rrro Bce flepeqlicJleuHhre Bbuue HepeureHHhre

npo6leuu onpe.qeJlrlor B rIeIroM HecoMHeHn,'ro aKryaJlbHocrb npeacraBneHHoro

ar,rccepTarlrroHHof o [ccjre.{oBaHnr.

.{xccepraqnoaxar pa6ora nuoNeua na 385 crpaulrllax Marrrr{HorrrrcHoro reKcra,

rrocrpoeHa no rpaAr.rqrrourroMy nnaHy, cocroltr I-t: BBe.qenur. o6:opa rneparypu,

onllcaHnt MaTepr4ilJroB rr MeToAoB rrccre,qoBaHu_q, uecTr4 nIaB! oTp Kaloul{x

p$yJrbTarH co6crBeHHbrx r.rcc,re.4oBaHr-Ifi, 3arouoseH[r, BbrBoAoB, c[rrcKa Jrrrreparypbr

us 589 HarzMeHonan[fi, crlrcKa co6crseHHux pa6m, orry6:ruronaHublx no reMe

Arrcceprarluu (rxmovavr 23 opuruuanruue orarhu, 11 rJraB B KHrrrax u uouorpaQuxx,

crarefi a c6opnurox rpyaor ron$epenqlrfi u 35 resrzcor 4oruragon) u lprrJrox(eHr-rr.

Tercr pyxouwcrz AorroJrHeH rrJrJrrccrparr{BHbrM Marepr'laJroM n nrz,qe 4lpucyxra u 35

Ta6n[u, o6ler.ranquM Bocupra{Ttie ariccepraur[i,

Hoautna tlccreaogaHus

B guccepraqrzonnoM rrcclreaoBaHrru H.C. Ky:ruunofi BrrepBbre cQopMyJrupoBaHa u

3Kcrrepr{Mer{raJrbHo rrpoBepeHa r[noTe3a o ToM, rrTo B o6nIreHHoM opraHI-BMe B

oraareHHbri nepr4oa rrocne uepeHeceHHoro Bo3AeficrBnr Ha6nloAaercr tItnporrlft cnerTp

reHerlrrrecKrrx/3rrqreHemqecKux HapylneHl{fi, a raKxe [Mesr Mecro conprKeHHocrb

Mexay [ccJleaoBaHHbrMn rroKa3aTerrMr-!.

Coucrare,'reu rneprue o6napyxen prg 3aKoHoMepHocref, rro3Bonrrourx ouenr{r6

IIOCJIE.4CTBII' PAAI4AIII'OHHOTO BO3AEfiCTBI,I' B MAIbIX AO3ITX HC TOJI6KO Y I'HAIIBI-I,qOB,

[oaBepruqxct o6nytleHr.rro B Kpr4Tr{qecKxe rreploAhr AgTcrBa, Ho lI y ux Isrefi; BbulBurh

orJrnqrrreJrbHrre oco6ennocrn, xapaKTepHlle aJIt LrH,4yxuxr reHoMttofi HecraOI,IJIsHocrr.I

B opraurtMe neo6ryvennux noroMKoB, no cpaBHeHlrrc c oruaMt, nepeHec[r-lMl4

HenocpgActBeHEoe pa.4r.raqrroHHos Bo3a€ficrBlle. Cpe.qlr apyr{x KoHKperHLlx



pe3yJrbraroB pa6or6r, nMenrqrx caMocTo.srerbH''ro qeEHocrb rz HoBu3Hy, cre,nyeT Tarc(e

oTMeTr{Tr,, qTo aBTopoM BnepBble 6bInI,I onpeaeJreHbr rracToTbr M[KpocaTe[IItTHI'rx

Myra4rft y aerei [po($ecc'oHaJloB-aToMrrluKoB, no,@epnur4xcr Bo3aeficTBl,Ito TpI-lT]rt rl

ero oxricu. yBen[qeHue qacToTr,r .4aHHbrx M]"Tartrnfi B uoroMcrBe cBIraeTeJIbcTByer o

reHoroKcrrqecKr4x rrocneacTBlUtx xpoHr{q€cKoro aeilcrBur p-r43J[rreHltt SToro

paanouygrnaa Ha K;rerKr.r reHeparrrBHoi crrcreMbr opraHn3Ma qeJIoBeKa, B raqecrse

HoBoro acrreKTa reHoroKcrzqecxoro Bo3AeficrBut paAliaqull Ha pa3Hhrx Bbl6oprax

o6ryvennux rnq u3yqeuo rr{uepMerr{n[poBaHue CpG-ocrponxor upoMoropoB pt,4a

reHoB ocHoBHr,rx 3arrlr{THErx cucTeM ruleTKll, a Tarur(e rloKa3aHbr 3aKoHoMepHocTL ero

r4HAyKrlr.rr,r B HopManEHhrx nefiKoul-rtax KpoBI-r.

Taxru o6pasou, corrcKareJreM B[epBEre rrpeauprrH{T KoM[reKcHEri noaxoA K

orIeHKe cocrotHllt renoua./gnnrenova ri,reroK nloaeft, rIoJIyrI[BInLrx [ponoHrrrpoBanHoe

o6nyuenue, a raloxe teHerutrecK[e u srrr{reHerullecrxe 3OOeKrbr, cnoco6Hble K

TpaHcreHepaq[oHHoMy flepexoay.

flparcxrecxar 3rraq[Mocrb, [oJry.IeHHHe coucKareJleM HoBbre cBe,{eHltt yKa3ErBarcT

Ha Heo6xo.qltMocrr, BrurroqeHr4rl KoMr"]IeKcHofi oIIeHKrr cocrotHrtrr reHoMa c yqeroM

TaKrrx gnnreHgrr{qecKr{x rroKtBareJlefi, KaK rIzngpMgMJIItpoBaHIre CpG-ocrponroe

npoMoropoB reHoB, yqacrByrorqr.rx B octtooHbrx taururHnx (DynKu[tx KrerKn, B cucreMy

MoHr{ropr{Hra cocrotHrxr 3AopoBbt rlo.4efi, IroABeprlrl[lxct o6ry'reHl,no B trl[poKoM

$ranaloHe,4o3.

Crenenr o6ocnosanHocr[ Hayrrur'rx lo,roxennft, nrrnoAoB rl p€KoMeHAaqrli.

flonyqeHHhre B aH&'ILI3I.lpyeMoft Anccepraquonnofi pa6ore pe3yn6Tarbr II

crfopr'ryrlrporarrnrre BbIBo.4br rloJlHocrbm coorBsrcrBylor rrocraBJleHHon IIeJTI{ lr

3a.{aqaM nccreaoBawu. Trqarenrno cocraBneHHHft o6sop llrreparypu aooraroqHo

nogpo6uo 3arpar[Baer Bce KlrmqeBbre pa6orrr no reMarrr(e uccJleaoBaH tr aBTopa

Atcceprarluu r{ orpoKaer rloJrHory ero [peAcraMeHufi o coBpeMeHHbrx AocrrlKeHrulx

Hayrx B 3Toft o6lIacru. Cae,nannrre BbrBoAbl o6ocnoaaHu lrt Jlorl{qecKll BbrreKaror lI3

pe3yJrETaToB l.lccJIeaoBaHLJ{.

ABTop al-rgcepraq[I-r asMoucrpr{pyer yBepeHuoe BJIaaeHue crarrrcnlqecK[Mrr

MsroaaMri o6pa6orru-r pe3ynr'TaroB SKcnepI{MeI{roB. 3ro o6crogrelrcmo cyulesrBeHHo

ycunl-rBaeT AoBepr'lTeJILHoe oTHo[reHue K pe3ynbTaTaM pa6oTu.



Verxrlfi u rcHhrf B rlelroM TeKcr Ar4cceprarl[r-r ne cso6oAeH or orAenbHlrx

He,qocrarKoB. Hnxe flpr-rBolltrcr cJreAj4olq[e 3,MeiraHr4rr, Koropble Hocrr

AncKyccuoHHbrtr r.r peAaKrlr.roHHbrii xapaKrep.

l). B Ka.recrBe MapKepoB reHoroKcuqecKofo 3OOeKra Bo3.qeicrrna oolyvenlu a

coMarriqecKr,rx rurer(ax qeJroBeKa anrop nu6pa.r uporepenurtil I-I HaAexHEri

qmoreHer[.recKuii Tecr tlo yqery xpoMocoMHr,tx a6eppae{fi xpoMocoM B reiKorll{mx

uepuQepuvecrcofi rpoau. Cle.4yer, oAHaKo, 3aMerr{rb, qro .qaHHLIfi MeroA rro3BoJrteT

pefrrcTprrpoBaTb TonbKo cTpyKTypHr,re noBpexaerrr4r xpoMocoM, Ho He ,qagT

Bo3MoxHocrll olleH Tb aHeyreHHbre gO0eKr6I or no:geficrnru paAlraqlu.

I4cnonrgosaHue M[Kpof,AepHofo recra c oaHoBpeMer{HhrM MeqeHueM qeHTpoMepH;Ix

yvacrron cuequQuqecKrrMr.r 3oHAaM[ (uanqenrpouepuni FISH) xorr 6br B qacm

gKcnepr-rMeHToB Morno 6rr ganolurrr sry 6peur.

2. B pa3.qene raaau Marepuanu r.r MeroAbr (2.2.2. Meroglrra aHaJrrra AX) ua 132 crp.

yra3ano: (K a6eppaqr4rM xpoMocoMHofo rrl[a mHocufilr aqerrpl{qecrr-re uapHEre

OparMeHTbr, rleH'rpoMepHhre panpbrBhr, .qeJIeIIr4I-l, He coflpoBox.{arcu[.Iec.s

arleHTpuqecKr.rMr.r r$paruerrauu (npocrue a6eppaqrn), a raxxe auuempr,rK ,
qellrpllqecKue rr aqeHfpuqecKr4e KoJrbrI4 cnMMEIpI{qHbre TpaHcJroKarl{u, uHBepcuu

(cnoxHEre o6MeHH6re nepecrpoiKra)>. llo unenr- o o[noHeHTa BMecro repMuHoB

((cuMMETpt-ttrHbre rpaHcJroKarl[a)) r-l (r4HBepcrrun yMecruee 6brno 6u ucuoatgogarr

TepMr]H ((arlrn[qH6le MoHorleFrprrKr.r)). P]"rr.rHHblii Bapta]rr oKpalurzBaHrrr,

ucnort:osaHHLlfi aBTopoM rrpn rroAroroBKe rlr{ToreHeruqecKlx npeflaparoB, He

no3BoJrrer roqHo onpe,qentrb roqKll pa3pbrBa xpoMocoM B cJrJ rae cJroxHbrx o6MeHHhtx

nepecrpoeK, a raKxe onpeAeJrrrb pe4,rnpornocrr, na6aroaaeMbrx o6MoHoB.

3. Hecuorpa Ha orc).TcrBrre B pa3geae <<Merogu>> onncaHlrJr yqera Mlrallut reHoMuoro

runa a <<Pe:ylrrarax) o[lrcbrBarorcf, aHeyruor.rArrrr v rorururotl4rLr (naupuuep, na

puc,g, l0 u ,{p.). HenoHJ{THo, IIpn groM, KaKr.re rprreprl1 orleHKri 6hrJrn ucrroJrr,3oBaHhr,

fIpfiBe.qeHHLIe 3aMetlaHnt He BJIIttlor Ha 06 ree l,Icxr]orlllrerbHo oJraronpnjrrHoe

BrreqarJreHr{e or arrcceprau[oHHofi pa6oT6r H.C. KysbMuHoX,

3Ha.r[Mocrb Arq Hayx[ tr IIpar(II|xI|

Pesy,rrraru ,{uccepraur.roHHofi pa6orBr cyqecrBeHHo pacuuprror lrMerorquect

npe.qcraBlreHr-rr o MexaHrtMax rroaaepxaHur qeJrocrnocrn ri cra6ubHocrn reHoMa

COMATI,IqCCKI{X KJI9IOK qEJIOBCKA. NOJIY'IEHH6IE COICKATCJIEM HOBI,IE CBEACHI-I'I
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yKa3r,rBaroT Ha Heo6xo.{[MocTr, )reTa Me)rurHAr-.rBuayaJlbHofi Bapria6eJrbHocT[ [o

3rr[feHeTrr.recKuM MapKepaM np'I [poBeAeH[rr pa3Jrr{rrHbrx flporleayp, cBr3aHHbrx c

Bo3.{eiicrBneM M}.TareHH6rx (a r.u,, paanaqlroanux) $arropoe Ha qeJIoBeKa.

<Dyu4alrerrra:rr,xue 3HaHr-.rJr, rroJrytreHHbte B xoAe BbrrrolrrreHrrr ucc;re,4oBaHut, cneAyEr B

AarhHeiirxeM r-rcrroJrh3oBaTb B c[creMe nepcoHaJrrr3ltpoBaHHoro [porHo3upoBaHrx{

Bo3HrrKHoBeHur xpoMocoMHbrx HapyueHnii B KJTETKTX lreJroBeKa Ha ocHoBe aH&'rlr3a

pa3nllrlHhlx KoMIroHeHToB 3[rifeHertiqecKoro $ona u lrcnpecclu. cBrI3aHHbIX c HrIMu

reaon. Pe:y.inraur .uicceprarllroHHoro rccJreAoBaHu.f, uorlr 6rrrr [crrolrb3oBaHbr rrprr

qreHrrn JreKrlr,roHHhrx KypooB rro rcHernKe rz Mo,'reKyrrpHoii 6r4o,'rofur B By3ax, a raK){(e

B XOAe IIJIaHI-.IpOBaHIUI II BbrIIOIHeHlIt UepCII9KTUBHbIX UCC,TeAOBaHXfi B

coorBercrByroulrfi [po$u:rrnux HI4l4.

3arc,rroqenue

HayrHo-L.IccreAoBarenbcrar pa6ora Kysruuuoi Hlttr CranucnasosHu

<<I4ryvenue or,qaJreHHhrx reHsruqecKnx rr 3nnreHernlreoK[x HapyrueHnii y o6nyveunrrx

Jrrru rI I{x rroroMKoB) {BJLirercr caMocrorreJrbHofi uay"no-rualaQarauuoHHoi pa6grof, B

Kompoii peureHa aKryaJrbHa.f, Haf{Har 3agaqa (upo6reva) rro KoMrrreKcHofi

MHoronapaMgrpoBot oueHKe cocTotHtit reHoMa B KJIETKaX opfaHI-.I3Ma qeJIoBeKa crrycT-fi

roAr,r Ir Aecrrrirerru nocre nepeHec€rrHoro paanaqnonHoro Bo3aeicrBr.r-q,

TpaHcreHepaq[oHHofi necra6r{nrnocru y ero rroroMKoB n BbrrcHeH[ro 3aKoHoMepHocrefi

rrHAyxrlru rflepMerrrJrr-rpoBauru CpG-ocrponroB rrpoMoropoB praa reuoB - HoBoro

aarreKTa reHoroKcr{qecKoro aeicrB[r [oHr43r.rpfou]!x r.Bnyvenuii. flonyvenurre gannue

cyulecrBeHHo pacunp*or rrpeacraueHr.rJr 06 oraa"leuHhrx MoreKyrqpuo-MerorrHr,rx

3OOeKTax nponoHnrpoBaHuoro o6nyqeHrrr B rxlrpoKoM .4r-ra[a3oue ao3 .qr.s Hacrorrq[x rl

6y4yrulrx noro,reHuf, [Meror oorhllloe oyHAaMenra"'rruoe 3HaqeH[e! a ral(xe

lpaKTl-{qecKylo 3HaqllMocTb B IIpeBeHTuBHou atlarHocTuKe paA[raquoHHo-

aHAyrlripoBaHHor rraror'roru[ u pa3pa6orKe cxcreMU ne,]e6Ho-npoou,raKfliqecKux

uepoupuarufi B paccMarpr.rBaeMhrx KoHTrHreHTax,rrlu. Oorosrrrre p$ynlTarr,r,

uon),4reHHr,re B r{Tofe arccepra44oHHofo [ccJre,40B?rHr,ur H.C. Kysruuuof, [Meror BrDKHoe

TeopETxqec(oe r,I rpaKTlrqecKoe 3HaqeHl-re u uoryr 6urr, B rIepcrIeKTHBg I,IcuoJrh3oBaH6r

KaK B MeA[IIIlECrutx IIeItX, TaK U AJI' peUIaMeHTaIIUII CaHIiTapHO-ILI[AEI]FIeCrurX HOpM

paauauuounof 6conacnocra. B pa6ore aEoaepraHTa r.i3Jro)KeH6I Hay.{Ho o6ocHoBaHHbre



BbrBoabrJ r{Meroque cyqecTBeHHoe 3HaqeHr.re AJI' npooneM pa.qlio6uoJlofl-tfi l,t

paauaqrroHHoi f eHeTr.r(x.

Pa6ora H.C. Kysruunoii Iro arryalrbuocrr.r rr3]ryaeMoft npo6leuu, nayvnoft

r{oB[3He, Ilpar(fllq€cKofi 3r{aqr{Mocrr4, rroJrHore [3floxeHuir 14 o6ocHoBaHHocTI,t B6IBoAoB

orBe.Iaer rpe6oBaHu.rrr,r uu, 9-l l u 13-14 dloloxeHrr;r o rrpr4cyxqeHr.lu ) reuhrx

crerreHei)) (nocrauoareNue flpaBrrren6crBa Poccl-IficKot @egepaquu m 24 cerrr.r6p.r

2013r. Ng842 B peAaKrlrr[ nocranoBJreHr{r llpannremcrsa P<D Ne335 or 2l anpent

2016r <O BHeceHr,M I|3MeHeHI-|ft B lloroxeHlle o npncyxAeHne y'reHbrx creneHefi) I,

rocraHoB,'reHr.rfi llpanure:ucrna PQ Ngl024 or 28 atrycm 2017r, Ns1l68 or 1 oKrr6pt

2018r u Np426 or 20 r'rapra 2021r), a arrop 3acJryxuBaer upr.rcyx,qeurr.f, y'ieHofi creneHtl

gorropa 6no:roruvecKnx HayK no c eu a,rrnocur'r 03.02.07 - reHerrrKa.
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