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ne4yrqefi opraHr,Barlun - @e4epaJrbHoro rocyAapcrBeHnofo 6roANernoro frpexAeHrlt HayKI{

I4ucrutyrarlr4ToJrorlrlr r4 reHerr{Kr.r Cn6upcroro orAeneH}Is Poccuftcrofi axaAeruzll HayK

Ha Ar{cceprarlproHHyro pa6ory Arenrr .{nrr-rrpr-rennrr 3ororapenro

(POJIb TPAHKPIIilIIIOHHOIO OAKTOPA FRA1 B UATOTEHE3E IICOPI4A3A>,

[peAcraBJreHHyro Ha corrcKarrue yreHoft crerleHlr Ka:a4v4ara 6zororuqecKplx HayK Iro

creulraJrbHowu 03.02.07 - reneruxa.

Arcrya.uruocrb rrccJreAon-anus. ,{zccepraqllonuoe I,Iccne.4oBanue 3olorapenxo Aleulr

,{ruurpuenuhr rrocBrnleHo }r3freHr.rrc peryntIIrILI TpzlrlcKpl,Iilq[l4 reHoB nprr ncopua3e u noLIcKy

KJrroqeBbx perynrropon an$Sepeurlr{aJrbHo sKcrlpecc}IpoBannbrx reHoB. llcopua: - gro IIrI4poKo

paclpocrparrenHoe coqr,rtrrrbHo 3HaqlrMoe ga6orenasze, HeLBJIeTII{Moe Ha cefo.{HtlrlHufi 4erm. Ouo

Moxer 3narrlrreJrbHo cHlrxarb ypoBeHb xI43HI4 6onnunrx fi corlerarbc.ff c pa3JITITIHrIMLI

ocJroxHeHr.rqN{r.r. B Hacroflrrlee BpeMr 6omuroe BHI{MaHI,Ie yAeJIeHo I{3freuulo BKJIaAa I{MMyHHbIx

KJreroK B rraroreHes sa6olenaHlrr, oAHaKo, poJlb naroror[qecKl{x ugnaenenraft crpyKTypHhIX KneroK

Koxr{ B ncopr{a3e Ao KoHrIa He BburcHena. Tar<uu o6pa:ona, u4euru@zrar\Hfl ctrtHurbnbD( KacKaAoB,

aKTT4BHOCTb KOTOpbX lr3MeHeHa B KepaTr.rHoIIIITax npu lcoprla3e, a TaKx(e pIX TpaHcKpLIIIII4OHHbX

perynrropoB - aKTyanbuar 3a4a'ra, pe[IeHI{e xoropoft [o3BoJII{T He roJIbKo noJIfrI{Tb

syn.qarurenrirJrbHbre AaHHbre o MoneKynrpHo-reHeT[rlecK[x ocHoBax 3a6otenauux, Ho u

orrpeAeJrrrrb HoBbre aJrbrepHarraBHbre rryrrr glris.paspaiorKl{ Mero.qoB Tepanuu gToro sa6orenauus.

Hay.nran H TeoperrrrrecKafl 3HarrrrMocrb rrccJreAoBaHr,rq cocrol4T B ToM, qro B pa6ore

BrrepBbre noKa3aHa poJrb rpaHcKpr{nquoHuoro (paxropa FRA1 B peryntqrlll gxcnpecc}Il4 reHoB,

cBr3anHbrx c aleppauruofi nporuSepauuefi u auSSepeHIII{poBKoft IteparuuoqlrroB, KoropaJl

rrprrBo.4t4T K rrorBJreHprro xapaKTepHbx ncopuarl{qecKl{x rloBpexAenuit na r<oNe 6onrnrx. Kpotrle

roro, 6rmo u4eHru{rqupoBaHo 37 tpaycxpl4rrrlr4oHHbx Sar<ropon, He accoqnlrpoBaHHbx c
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lcopua3oM paHee, r43rreHlle aKTIIBHOCTI'I KOTOpbIX MOXeT BbUIBI'ITb rlpexAe He

HASHTT4OI{qI{poBaHgbre MoneKynrpuo-reHeTI,IqecKI,Ie MexaHI{3Mbr rIaroJlofl4qecKoro npoqecca.

flolyreuuue pe3ynbTaTbr pacilrr{pffoT rIoHI{MaHI4e rlaTofeHe3a UMMyHOOIOCpeAOBaHHbIX

3a6oneBaH[fi ra eHocsr BKJTaA B I,I3) {eHI4e peTyJUIIIUII CIITHaJIbHbIX KaCKaAOB SyKapI'IOT.

Crpyrcrypa,4vcceprarllronnoft pa6orr,r

,{raccepmqux 3onorapenro A.,{. o6reuou 139 crpan}Iq, coAepxllr 16 ra6nuq u 27

plrcyHKoB, flocrpoeHa B rroJrHoM coorBercrBl,Iu c peKoMeHAoBaHHofi c'rpyrrypofi xau4l'I.UarcKllx

Ar.rccepTaU[oHgr,rx pa6Or. Ona CocToIIT Ia3 BBeAeH]It, o6:opa nl{TepaTypbl onvlcalJvs'

rrcrroJrb3oBaHHbD( n pa6ore MareplraloB r{ MeroAoB, pe3yJlbraroB LI nx o6cyN4er'rrfl.,3aKJIIorIeHI{t'

BbrBoAoB, cfltrcKa prcrroJrb3oBaHHbrx coKpaIrIeHLIfi, Asyx [pI,IJIoxeHuit' u crrllcKa qraruponannfi

trcrro Jrb3oBanH ofi nprTepaTypbr, BKJrroqarorqero I 5 8 ccbIJIoK.

XapaxreprrcrllKa ArrccepTarln[

Bo Bne.uesuu o6ocnoBaHa aKTyaJrbHocTb TeMhI AIICCepTaIIVtvI) ee HOBII3Ha I'I npaKTl',IqecKall

3Harrl,IMocrb, c$oprrrynupoBaHbl uenb vI 3a[arrvI I4ccJIe.uoBaHtIt, [pI{BeAeHbI rIoJIoxeHI'If,,

BbrHocr4Mbre Ha 3arrlr4Ty, o[prcaH nr.rqnrui BKnaA aBTOpa n pa6ory.

flana I <O6:op wrreparypbr)) cocrotrr rr3 qerblpex ocHoBHbrx qacrefi. llpune4eurr AaHHbIe

o reHeTLIKe, rraTofege3e vr lrMMyHonaToreHe3e IICOpIIIBa; ollrlcaHbl ocHoBHbIe MeToAbI,

npuMeHseMbre [pu orIeHKe yponuefi aKcnpecclrlr reHoB, n [pI,IBeAeHbI pe3ynbrarbl ltccrel.osaJJ,uir

IIo fiolrcKy auQsepenqtraJrbHo gKcrrpeccupoBaHHbrx [pI4 Ilcoplra3e reHoB' BbITIoJIHeHHbIe B

pa3nr,rrrHbx na6oparopufix npu rroMorrlu 3Kcnpeccl4oHHbrx MIlKpor{I4noB I{ MeroAoB' ocHoBaHHbrx

Ha ceKBeHyrpoBa1vrvr. flana xapaKTepr.IcrllKa celaeficrsa rpaHcKpl{ilqLIonHbx $arropon AP-l u

ocBetqeHa ero ponb B perynrropHbrx ilpoqeccax B HopMe H rlpll rlaroJlorlltx. [eralruo orIHcaH

oAlrH 1r3 qreHoB cerrreficrea reHoB - TpaHcKpllnqraonnrni Qarrop FRAI, I'I3yrreHrIIo Koropofo

rocBsrrleHa ALIccepTaIIIIoHHal pa6ora. JlureparypHrrfi o6sop nacro.suefi pa6oru u3JIoxeH

rrocneAoBareJrbHo, 3arpoHyrbre Borrpocbl l{Meror Herlocpe.4crBeHHoe orHolrreHne r upo6leuarl4Ke

Ar,rccepTaul{oHHofo I,rccJIeAoBaHLrfl. aBTOpA U ,UOCTaTOqHO IIOIHO OIII4CbIBaIoT cocTotHl4e '[en B

Aaunofi o6nacrra. O6sop nr4Teparypbr oAHo3HaqHo rloKa3blBaer, qro nrr6paHnax aBTopoM o6lacrr

14ccJIeAoBaHl1g pa3Br4Baerct 6ucrprnrlu reMII€tMI4, lr uccreAoBaHll-fl, KoropblM rIocBtIrIeHa

AuCcepTaIII{oHHat pa6ora, MOryT AoIIOnH[Tb vI paclllupllTb cylqecTByloqee IIOHI'IMaHI'Ie

npo6reurr.

firana 2 <MarepUanrr u MeToAbI) CoAepXI4T 1repeq14c1eHufi tr Ottucagvfl

npOaHaJILI3I,IpOBaHHbx o6paSqOn, a TaKXe MST6AOB, KOTopbIe npl4Megflnugb aBTOpoM [p]I

BbrrroJrHeHur4 AlrcceprarlrroHHoro r{ccreAoBaHus.. Pa6ota xaparTepl{3yerct AocrarorlHrn'r o6revovt

nrr6opru rpoaHaJrkr3r{poBaHHbrx o6pasuoe (37 nap 6uor,'cuit 6offirrx rcoprla3oM, B3.grbx I{3

ilopaxeHHbrft ra nenopp6eggbrx o6lacreft Kolcl4 oAHLIX I,I Tex xe naqlleHron). IIpuMeHtJIc's

urraporufi crreKTp MeroAoB coBpeMeHHofi uoleryrxpuofi 6uolorrau. Onucanlr crarl'Icrl4qecKue
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Mero.{br o6pa6orxu p*ynbraroB, a raxxe 6uor.In(popMaruqecKlle noAxoAbl, I{crIoJIb3oBaHHbIe

aBTopoM Ana a*urkrsa o6orarr\eur4r reHHrx cerefi arQ$epenqllanbHo oKcrlpecc[poBaHHbruI4

reHaMra. Marepual r.r3JroxeH AocrarorrHo qerKo tr Laer uo4po6Hoe npeAcraBneHl{e o6

LIcrroJIb3oBaHHbrx rroAxoAax. IrlcuonngosarlHble aBTopoM MeroAbI coBpeMeHHbI vt a,4eKBarHbI

[ocTaBneHHbrM 3a.qarlitM.

B fnase 3 onracrrsarorcfl p$yJrbrarbr [poBeAeHHoro ArlccepraHToM tIccJIeAoBaHI{t.

flpnne4enrr .qauHbre rroJruoreHoMHoro ceKBeHupoBauvfl. TpaHcKpLIrIToMa KoxI,I rrpn ilcopua3e,

onlrcar{bl vr [poananl,I3lrpoBarrbr Kaprbl feHHbrx nganuoAefic"tr;uit, o6orarqennrre

au(f$epeHquilrrbHo sKcrrpeccrapoBaHHbrMrl rIpI4 ncopua3e reHaMI4, BIUIBJIeHbI krx ocHoBHbre

TpancKpr{rrlr4oHHbre peryJrrropbr. flora^:ana poJlb rpaHcKpllnqrloHHofo $anropa AP-1 B

pefynsrluu crrrHanbHbx KacKaAoB, aKTI4Br4pOBaHHbIX B KJIeTKaX KO)KI{ [pI{ IICopIlIa3e, UI [pI4BeAeHbI

pe3yJrbrarbr orIeHKr{ gKcnpeccnr4 reHoB ,qaHHoro rpaHcKplrrrlllaoHHofo (partopa ua 13 ilapax

6uotcuit Koxrfi 6onrurx flcop]ra3oM rrpv [oMoIqI{ KoJulqecrnennofi II(P e peanbHoM BpeMeH}I.

Brqnuuyra rkrrrore3a o peryJrrropHoM noreHllllane rpaHcKplIlIII{oHHoro (parropa FRA1 B

laTofeHe3e ncoprra3a, KoTopEUr rrpoBepeHa onbITaMLI rro CBepxgKCIIpeCCralr U UUru6UpOBaHrIrO nppl

rroMorrlut siRNA.

B fnase <3axmo.reHr.re) [3JroxeHbr flon]'qeHHbre aBTopoM pe3ynbrarbl u [oAqepKuyra vx

3uaquMocrb B KoHTeKcre coBpeMeHHoro cocrorHllt npo6neurr.

Oriraerrau BbrcoKoe KatlecrBo rlBerHhrx LlnJllocrpaqraft, apro LI HarntAHo rIpeAcraBJUIIoIqIlM

r,rccJreAoBaunrre naera6oJrr{qecKue flyrr.r u reHHbIe ceru, oco6euuo pllcynox 3, c4enannrrft JII4qHo

aBTOpOM rro MOAenr{ naroreHe3a rlcoprla3a.

Brrno4u, cAenaHHble aBTopoM, xopomo apryN{eHTI'IpoBaHbI V COOTBETCTBYIOT

rrocTaBJIeHHbrM 3aAaqaM.

OAlraro K,4rlccepralluonnofi pa6ore [Merorcfl cneAylo111lle 3aMerraHuq :

Ecrl oue.rarrra. B pa6ore ecrb pxy,uzlwtorrHbrx aHHILIIIII3MoB, He rlpplHflThrx n poccuftcroft

uayrHofi Jrr{reparype. Hanpuuep, TOP-15, Top-20 u r.Ir. coorBercrByror BbIAeneHHbM rpyurlttM

feHoB rr3 paHxs,rpoBaHHbrx cnlrcKoB, Ho 9To He HarII4caHo B TeKcre tBHo. <CexneuzpoBaH[e PHK) -

3TO CKOpee x{apfoHr,r3M, HaAO rOBOpr.rTb o ceKBeHI4poBaHHVM"paHcKpI4UTOMa, UIIM. PHK-

upolpunzpoBalvrv\ ilocKoJrbKy Sr,rsuuecrn ceKBeHllpylorcx r,{HK, Aa)Ke ecJII,I 3To [oHsrHo I43

KoHreKcra. HecraH4aprHo 3arrlrcaHbr HeKoropue a66penuarypbl, raKl4e xax SOLiD u SOLID.

(Dopnaynrr He rrpouyMepoBaHbr rro reKcry ncefi pa6orrr. Ectr oreqarKI4 n nepxnux/HI4xHI'IX

perr,rcrpax o6osuaqeHuft n (fopnayfiax, B qacrHocru ua crp.63, ua crpaH[Ile 67 - o6ozsarleH]Ie

rrrrcJra upovreur,rft AHK.

Ta6lzqrr 6 u 7 (c.71-72) Aanbr 6eg noscuennft n reKcre - npe.4noJlaraercfl xparrnfi

rouuenrapuft o $yurqurx nafi.qennrx uau6onee gKcnpeccIapoBaHHblx u lnaw6onee

uHru6uponaHHbx trpra [copna3e feHoB, a He roJIbKo I{x crrl{coK.



Ccrrlrra AaHbr uo SaltranurM aBTopoB Ir roAy lrsqauus, rrpu sToM AaHbI ug6rrroqnrre

prHr{rluaJrbr rrocJre $avznuu aBTopoB. Hexoroprre ccbrJrKr,r AaHbr c vBnvrmHvIMLI HoMepaMI{ - BI'IAI'IMO

oretrarKr.r (Anders 2013 #180). He,4ocrarouno npoqllrl{poBaHo KrloqeBoe nporpaMMHoe

o6ecueqenrre, prcloJlb3oBaHuoe B [poeKTe - Metacore - To roJIbKo co ccblJltcofi na ne6-cafir, ro

ToJrbKo ccrmnofi Ha KoMrraHr4ro-npou3BoAl{Tenb. Msorue lpeprvreuru v peaKTIrBbI TaKxe

o6ognaqensr o6uulr c111acKoM rounauufi 6e: cnequ$urca\uit u ccbrJloK (cna. crp. 45). Corcpaueuvlfl)

r{crroJrb3oBaHHbre n pa6ore, Aaubr oqeub nogpo6no (c.I17 v 4alee) c pacruulpponxof,

a66peuual"yp, Ho rag6rrro.rHo, r{ To ua autrruitcKoM t3blKe, To Ha pyccKoM. Ecrr nomrue gy6nu

onuca1vrfl coKparrleHlrft, Hanpuuep - NO (oxcLr4 asota), lL-I7 (llnrepneftxus l7 F), lL-22.

llpouyrueuu raKr4e o6osua.reuus KaK FC (Fold Change), rpe6ltorque rotcHeHll.s, B

Ar.rcceprarluonsoft pa6ore, HecMorptr Ha ro, tITo oHI4 rIpI4H.f,TbI B llHocrpaHnofi nureparype.

B qenou, pe3ynbTaTbr, [olytreHHbre aBTopoM, tBJItIoTct HoBbIMII HayqHbIMI'I 3HaH]IflMI{

teHerr.IKtr. Ponr aeropa B rronyqeHl,Iu tI LrHTepnperallvll SKcrreppIMeHTaJIbHbrX AaHHbIX [OKa3aHa

AocrarorlHo AefiInbHo. OAHar<o colrcKareJrb, eclrvr He rrpl4Hl{Marb Bo BH}IMaHpIe re3LIcbI

xon(fepenquit,He 6rrna nepBbru aBTopoM B crllrcKe coaBTopoB B [peAcraBJleHHbrx ny6maxaqra.ax,

rrro foBopl,rr, o roM rITo oHa ne 6ruta r{HlrullaropoM rlpoBeAeHnbrx pa6or. CneAyer orMerplTb, tITo

coBpeMeHHar reHerr{Ka npeArroJraraer KoJIJIeKTHBHyTo pa6ory crreqraanl4croB InupoKofo npo(funx

KaK B aHilJrr{3e gKcnepr{MeHTaJlbHbrx ,UaHHbD(, TaK I{ B no.4roronre nrr6opoK u MoJIeKyntpHbIX

3Kcrrep[MeHTax. B mo6ou cJryqae 9To rIoJIoxeHI{e He craBIaT rIoA coMHenue co6crBeHHble

pe3yJlbrarbl corlcKareJls, [peAcraBJreHHble n pa6ore.

B xaqecree eue oAHOfO 3aMerraHr.rs cneAyeT oTMeTLITb OnpeAeneHHyIO TeMaTI'IqecKyIo

HecBf,3Hocrb r{HTeprrperarl[H uera6onprqecKlrx cerefi [copua:la c rIoMoIrIbIo reHHbIX cerefi H

r{cnoJrL3oB a1v{fl. AaHHbp{ Mr{Kporrr,rnon unar(fopMbl Affymetrix, He rIoKpbIBaIoq?IX nomruft ua6op

reHoB B reHoMe qeroBeKa. llor<asano pa3Burue llccneAoBaHuft Ia oupe4eJIeHI'Ie Bce HoBbrx cnllcKoB

feHoB na 6oree HoBbx uarlpopivrax MLIKpotII4roB - or AfSmetrix 95A r Afffmetrix U133A n

GeneChlp plus2.O Irlcnoffisosauue PHK-npO(punupoBaEus. rro3BoJrrer orlpeAentrb HoBbIe reHbl, He

npeAcraBJleHHbre paHee Ha Ml,IKporlr4frax) I4 xoreJlocr 6rr svAerb orAenbHoe o[]IcaHI'Ie KJIaccoB

BburBJreHHbrx aulp$epeuulraJrbHo gKcrrpeccIlpyloqIlxcfl reHoB, Koropble He Mornl{ 6rrtr uolyrenrr

paHee c rroMorrlbrc Mr{Kporrr{rroB. Oruernu tITo ,ql,IcKyccufl no cpaBHeHuro unar(popu SOLiD u

Illumina npr4 orrpeAeJreHr.ru clrrcKoB ara$SepeuquanbHo gKcrlpeccupyloquxcq reHoB rIpI'IBeAeHa,

qTo[pLIAaeT[ocJIeAHeMy3aMeqaHI4IoxapaxTeppeKoMeH[aI\I||4.

3arc;rro.renne.

Co4epNauue pa6orrr rroJrnocrbro orpaxeHo n 19 neqarutx pa6orax' B qlIcJIe xoroprrx 4

crarbr,r B x(ypHarax, peKoMeHAoBaHHbrx BAK P@ 4na ony6nilKoBanufl. ocHoBHbrx HafrHbrx

pe3yJrbraroB Arrcceprarlura, 8 resucoB HaflHbrx AoKiIaAoB Ha MexAyHapoAHbIX rcon(fepeu{zrx.



flolyreuurre aBTopoM pe3ynbrarbr AocroBepHbr, BbIBoAbr lI 3aKJrroqeuras o6ocHoBaHbl.

Anrope(f epar Bepuo orpaxaer ocHoBHoe coAepxaHple AIaccepraIII4I4.

Taxuu o6pa:oru, AlrcceprarluoHHas pa6ora 3onorapenro Arenrr ,{nazrpuennrr <Polr

TpaHcKplrnqrroHuoro lpamopa FRAI B rlaroreHe3e ncoprla3a) tBnlerc.f, earoHueuuoft,

oplrrlrHanbHofi pa6oroft, nayrnoe n [paxrl4qecKoe 3HatIeHLIe roropofi s o6racru reHerI4KI,I u

MeAr4rII4HbI He BbI3bIBaer corvruenufi .

flo cnoenay coAepxaHtrro, ypoBHro BrIIToJIHeHI{I HayrHbrx }IccJIeAoBaHuft, nayluoft nos[gue

pr [paKTr.rrrecxoft 3uarrr.rMocrr{ nonfreHnbrx p*ynbraron paOora rIoJIHocrbIo coorBercrByer BceM

rpe6onanusu BAK Poccul.r, [peAbsBnf,eMblM K AI,IccepraII]IsM Ha colrcKauue yreuofi crefleHrr

KaHAr{.qara 6uonorraqecKr.rx HayK rro clreqvanbHocrrl 03.02.07 - reHerl4Ka (6uonorxuecK}Ie uayxu),

a ee aBTop, 3olorapenro Alena r{uurpnenna, 3acJIy)KI4Baer npI{cyX.4eHLIt }IcKoMofi creuenz.

Orsrrn o6cyNgen ra o4o6pen na lrexla6oparopHoM ceMI,IHape no MoneKyn.apHofi feHerl{Ke,

rueroqHofi 6uonorzu ra 6uozn(fopMarllKe ?II{nf CO PAH (llpororon J\b 3 or 20 arryetn 2015 r.).

C.u.c. na6oparopul,I gBoJrloquounofi 6uonu$opn'rarl4Kll

Lr reopeTl,Irlecnofi reHeTI,IKpI,

3an. na6. ueftporan(fopMarlrKll rIoBeAeHlnI I4I{uf CO PAH

KaHAr.rAar 6raonornqecKlrx HayK ) lOpufi Jlreoeuq Opnon

27 anpem2015 r.
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