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MoneKynrpnoft 6noloruu

MyrareHe3a. fIoHLtMaHVe raKux MexaHV3MoB, LrccJreAoBaHue krx coBpeMeHHbrMr4

KOMTIbIOTepHbIMII MeTOAaMU, rIMeeT He TOJIbKO TeOpeTI,IqeCKOe, HO Lt 6OlrurOe

lpaKTnqecKoe 3HarreHlre Anfl, 3ffiaq 6uorexHoJrorr4r{ u 6uovreAnrlrrHbr. Boupocrr

ananvr3a cKopocrefi ro.Ie.IHoro MyrrIpoBaHLIt B reHoMe, Lrcyrellrrg. cJIox(HbIX

ttyragutr1 oAHoBpeMeHHo MeHrroilIprx HecKoJrrxo 6ilrsne)Karqux HyKJreorHAoB B

uacrura6e reHoMa gyKaplror, ocrarorcs 6oree cJro)KHbrMV p.nfl, r4ccneAoBaHvrfl.,

rreM TpaAurluonnrrfi anutrrr3 ToJrbKo oAHoHyKJreoruAHbrx [onr,rMop$u:uon,

rpe6yr 6omruux o6reuon AaHHbIX. ,,{eramuoe 3HaHr{e u3MeHqr,rBocrr{

MyrareHe3a r4Meer npuKJraAHoe 3HaqeHue, B ToM uLIcJre B o6racru

rr epc oH €lJrra3Lr poBaHn o fi u eAurlplHbl.

Pa6ora B.E. Ceun.spcKoro npeAcraBJrf,er HoBbre KoMrrbrorepHbre MeroAbr

LrccneAoBaHv,fl, pa3nlrtrHbrx Tr{rroB uyraqufi B feHoMe, BlrnflHufl. JroKiurbHofi

cKopocrr4 TorreqHoro Myrr{poBannfl Ha coorHollleHr4e pa3nr{qHblx TLrrroB ruyraqzfi

Ha MoAenbHbrx opraHu3Max Drosophila melanogaster h Homo sapiens.

IrlcuomsoBaHbr AaHHhre BbrcoKorrpou3BoAlrreJrbHoro ceKBeHupoBanprs. AHK, B

ToM qlrcJre yuLrKzlrrbHbre AaHHbre, rrolyqeHHbre B nccneAoBareJrbcKoft rpyrne

concKareJrr. llpe4craureHbr 3a4a'.nr anaJrv3a Surorenuu. klzfpanyat

ALTCCepTaHTOM TeMa, HeCOMHeHHO, LIMeeT 6OnrUryrO aKTyaJrbrrOCTb.

B 4ucceprarllroHHofi pa6ore B.E. Cenn.apcKoro paccMorpeHbl LI3BecrHbIe

pa6ora rocBtrrrleHa $yH4avrenra-urnoft npo6reue

- npo6reMe aHarru3a MoJreKynspHbrx MexaHrr3MoB

AaHHbre rro rroJrHoreHoMHoMy aHufir3y pac[peAeIrenvrs, uyraqufi B reHoMax



3yKapuor. B qelou B Ar4ccepra\nn Aer€IJIbHo upopa6oraHa JrllTeparypa, KaK rro

KoMrrbroTepHbrM MeroAaM cTufucTkFlecKoro ald'urvrga MyTarluft, TaK kr rro

MoneKynspno-6uonofnrrecKnM BorrpocaM, cBq3aHHbrM c peuapaqneft AHK,

pa6orofi rroJruMepa3.

Pa6oru no olpeAeJreHlrr HyKneorHAHbIX [onlrMopQn:uon o[upanvcb Ha

ony6nnrcoBaHHbre AaHHbre, [peAcraBJIeHHbIe B 6azax AaHHbrx NCBI, UCSC

Genome Browser. B roxe BpeMt AaHHbIe rrpeAcraBJreHHbre B pa6ore rro

onpeAenennro cafiroB rroJrrrMopQusvroB, BrlepBbre 6rrru lonyqeHbr AJr-rr reHoMa

rpu6a S. commune Ha -ocHoBe opuruH€rJrbHbrx oKcrrepr,rMeHToB rro

ceKBeHlrpoBaHr{ro HecKoJrbKLrx [peAcraBplTeJleft Aannoro BuAa. O6ocHonauHocrb

rrafrHbrx rroJroxeHufi noArsepxAaercr ny6nnrawrflvtvr aBTopa Ar4cceprarllrrr B

BbICOKOpeVTT4HTOBbTX XypHarrax.

O6renr Aucceprarlr4lr cocraBrqer 93 uaruuHorrlrcHbre crpaHLrrlbr. Cnucor

Jrureparypbr coAepx ur 120 ccbrJroK.

B pa6ore AuccepraHT rpaMoruo Ltclonb3yer MareMarlr.recrcuft vr

crarr,rcrlrqecrufi a[[apar, BbrrIoJrHeH rlperroqecckrHr AaHHbrx rro qacroraM

uyraquft.

flparru.recKlre peKoMeHAarrvrvr, c$opvrynupoBaHHbre B Azccepraqnn,

TIOJIHOCTbIO o6ocnonanrr. fly6rurraqHz BbrcoKopeuTlIHroBbrx

Mex(AyHapoAHbrx HayrHbrx )KypHarlax, peKoMeHAoBaHHbrx BAK (5

HauMeHoBayufi) c Aocraro.rHoft uo"rrnorofi orp€DKaror coAep)KaHr4e

AucceprarluoHnofi pa6orbr r4 no3BoJrtror oIIeHIlTb HoBrrany pa6orhr, rroATBepAurb

ee npaKTlrqecKyro r,r HayrrHyro 3HaqEMocTb.

,,{uccepraqlroHHa{ pa6ora B.E. Ceurrpcrcoro B rlenoM coAep)Krrr

opnfrrH€rrrbHbre KoM[broTepHbre MeToAbI aIIuI}.I3a MHoroHyKJreoTuAHbrx MyTarluu,

pacqera coorHoruelP^r4fl qacror rpaH3rlllplfi u rpacnepcutrt Anfl. paccMorpeHHbrx

MoAenbHbrx opfaHr.r3MoB. I4ccreAosaEnfl .flBrf,Ir,rcb HoBbrMrr Ha MoMeHT

lyonlrKarIuI4, vx AocroBepHocTb noATBep)KAeHa rrocneAyrorquMu
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TICqATHbIX

IIon]rqvnn

rlacroru MHoroHyKJreorrlAHbrx rrayraqzft, 3arparr,rB€uorqux ABa catrrra ua

paccroflleuu Ao 10 HyKneorLrAoB, y D. melanogaster vr H. Sapiens 6l';rnu

paccq[TaHbI BrIepBbIe. Pesyrrrarbl IIo coorHorlreHuK) pa3nuqHbrx rr{rroB

uyraqufi B ropflqnx roqKax MyrareHe3a, cBfl3vr aKTr{BHocrLt rroJrtrMepa3br 3era co

BpeMeHeM pellnuKallnv v ApyfLlMI{ reHoMHhrMH xapaKTepI4cTr,rKaMH rro AaHHbrM o

p aclpeA e lreuvrn HyKJr eoruAHbrx rronuM op Q usuon 6rrnz rr onyrr eHbr B rr ep B br e.

B IIeJIoM, pe3ynbrarbl, nonyrreHHble aBTopoM, rBJrrrorcr HoBbrMrr

IrayqHbIMLI 3l;anerzflllkr rlo clequaJlbHocrr4 MareMarvrlecKaf, 6uorottt.s,

6uoznQopMarrlKa. OcnoeHrrs-pe3ynbrarbl Alrcceprarluu ouy6lzroBaHbr B 5

pa6orax, o6cyx4anucr Ha ron$eperulr4.rrx kr crrMlo3rryr!{ax u

oAoopeHr{e BeAyrqr4x c[eqnalrrcToB.

Teopern.recKafl 3HaqrrMocrr pa6orhr Anr HayKr,r cBr3aHa c paspa6orrcofi

KoMrrbrorepuofi MO.ITEJIKT pacrpeAeJreHr4t oAHOHyKneOTnAHbrX

MHoroH)rKJr e orlrAHbrx rr onu M opQueuax, orIeHKe cKop ocrlr rr,ryraqufi .

cocroutr B Bo3MolKHocrI4 tlorrcKa yrracrKoB, rroABeplKeHHbrx MyrarII4sM (ropxulrx

TorIeK uyraquz) B uacrura6e rIoJIHoro reHoMa gyKapuor. flpe4craBJreHbr

rloAxoAbr Anfl auattusa rIoJIoxeHLI.f, TorreK uyraqufi vr reHoMHbrx

nocneAoBaterlHoctefi, Koropble o6ecne.IuBaror cyrqecrBeHHoe paculrpeHlre

MCTOAOB AHAJWT3A IOJIHOTEHOMHbIX AAHHbIX.

Jllr.tnrrft BKJTaA aBTopa Auccepralluvr B uy6nzraquu ilo reMe rBrf,erc.fl

orlpeAeJrflrolqnM. Bce pa6orbl BbITIoJIHeHbI B coaBTopcrBe. Crour orMerurb, rrro

K KoHIIy 2015 roAa B Me)I(AyHapoAHbIx LIHAeKcHpyeMhrx r43qannflx rro.rrBLtJrtrcb

HoBitf, crarbt aBTopa rro reMe pa6orrr, He BKrroqeHHalr B crrlrcoK uy6nzraqufi n

carraoft Alrcceprarlnn.

PercoprenAaru[ rro

AI|CCepTarIIIII

[Iparcrn.recKafl qenHocrb paepa6oraHHbrx crarvrarvrrecKux MeroAoB

IICIIOJIb3OBAHI|IO pe3yJrbTaToB BbtBonoB

Peryrlrrarrr pa6orrr Moryr ucuoJlb3oBarbcr B Kypce 6zonHQopMarlrKlr Ant

cryAeHToB yHnBepcureroB. floryreHHble pe3ynbrarbr rr KoMrrbrorepHhre MeroAbr

Mo)KHo l4crloJlb3oBarb B AamHefiIlLIx l4ccJreAoBaHurx B HafrHbrx yqpexqeHLrrx
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PAH, PAMH, 3aHuMarorluxcr rIoJIHoreHoMHbrM aHanlr3oM, MyrareHe3oM,

aHiuILI3oM MexaHu3MoB penap aryiur:a AHK, o6pa6omofi 4aHHux 3KorrepLrMeHToB

ceKBeHupoBaHllt. flparcruuecKkle peKoMeHAarlurvr, cQoprvrynlrpoBaHHbre B

Al4cceprallmu, o6ocHoBaHbr rrpoBeAeHHbIMr{ uccneAoBaHnflvrrr r4 Moryr cny)Kr4Tb

pyKoBoAcTBoM B AanbHelrlueu paooTe.

Oqenrca coAep)r(aHrrfl Arrccepraqlrn, ee 3aBeprleHnocrb

,{uccepraqut cocrovrr Lr3 BneAeHH-fl, Marepu€rrroB r{ MeroAoB r4 qerbrpex

fran: <<fereporeHuocrb lorca-nrnofi cKopocrr4 MyrlrpoBaHur)), <<Jloranuras

rpansrEqnft K TpaHcBepcrrrM),

oBonroqnrl rrplrMaroB u Drosophila>>,

uyraqvonnoft rroArrlrcr{ Arrfl u3freHr4f,

reTeporeHHocTb OTHOIXCHI4'I

Bre4enue coAep)KrIT o6ocnonanze aKTyaJrbHocrrr reMhr HccneAoBanvtfl,

aBTopoM cQoprvrynupoBaHbl Ilenu LI Ha) {HbIe 3aAaqu vccneAoBanvfl. floxagaH

JMHbILI BKnaI COUCKaTeJrs, npzBeAeHbr OCHOBHbTe HarrHbre pe3ynbTaTbr,

BbrHocrIMbIe Ha 3arrllrTy, oTMeqeHa aKTyzrnbHocTb aHaJrn3a sKcrrepuMeHT€ubHbrx

AaHHbrx MyraleHe3a.

Aan o6sop nvreparypbl, coBpeMeHHbIX uccneAoBauuit rro npo6lervrana

aHaJrvsa cKopocreft ruyraquft, rpanusutluit pI TpaHcBepucit, MHoroHyrureorLrAHhrx

rrayraqnfi. Onucanu noAXoAbI K u3f{eHHIo MytaIILroHHbrx KoHTeKcroB, rroKa3aHa

Ba)KHocrb u3y.rennfl, JroK€rrrbHbrx MytaIILIoHHbrx [poqeccoB. B uepnoft frase

orLIcaHbI rlpooneMbl feTepol'eHHocTl4 cKopocTlr MyII{poBaHr{f,, npeAcTaBJreHbr

MareMaruqecK[e MeroAbI oIIeHKH qacror uyraqufi pa3nr4qHbrx rtrrroB. Bo rropoft

fraee AaHo oflvcaHue IuoAenefi pacnpeAeJreHlrr orHorrreHlr-fl rpansuqufi K

TpaHcBepcLrflM. B rperreft frase rloKa3aHbr pe3ynbrarbr npnMeHeHr4t

pa3paOOTaHHbIx aBTOpOM IOAXOAoB K aHaIILI3y MynbTIIHyKJIeOTItAHbIX 3aMeH B

oBoJlloqnu [p]IMaroB rI JTLIHLtft aposoQnJlbl. 9erneprax rnaBp coAepx(Lrr orrr4caHue

lpuMeHeHLIt paspa6oraHHblx MeroAoB K uccneAoBaHlrro AlrHyKJreoruAnofi

MyrauuoHsofi noAnHcIa (clarHaryp) Aff n3) {enus cnoftcrB rroJrrrMepa3hr 3era.

PaccuarpprBafl. Aucceprarlr,rro B IIeJroM, cJreAyer noArrepKHyrb 6olrrtofi

<MynrruHyKneorlrrHbre 3aMeHbr B

<<IrlcuonrsoBaHue ALrHyKJreoruAnofi

cnoft crn [onlrMepa3br 3era).
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o6reu npoAenaHHofi aeroporvr pa6oru. flpe4craBJreHa rlen€rf, cepurr npHloxenzfi

K MOAenUpOBaHrfrrO Vr aHalrkr3y ,UaHHbIX O CaftraX MHOTOHyKJTeOTLTAHbTX rVryraqufi

An{ rrrvpoKoro na6opa MoAeJrbHbrx opraHlr3MoB gyKapuor.

floAsoAs Lrror, cneAyer BbrcKa3arb p.f,A 3aMeqanutrT. Tercr ALrcceprar\krr4

coAep)KLIT MHo)KecrBo oleqaroK kr xaproHrr3MoB. Orueruu qacrb raKlrx

olerlaroK, rpe6yroulux BHuMar'us. e rlo6ofi, Aa)Ke MeHee crrequafluruponannoft

uayrHofi uy6nnraq vv: <<IeaMLrHupBaHI4fl )), ((MyrarIrroHHbrHMH )), ( Konnupo Ba:ntrs.

ALlHyKJrUOTtrAHhrX. . . )).

Eolee cepresuyro npo6neuy Ant BocnpvflTvrfl Lr rrpeAcraBJreHnrr pe3yJrbraroB

HayrrHol'o LtccJreAoBanvfl rrpeAcraBJrtror co6oft )KaproHlr3Mbr vr aHrnlrqu3Mhr:

(rroqnHKa) - BMecro penapa\vs, AHK, (KJracrprrpoBaHbre) BMecro

KJlacrepu3oBaHHbre, ((paKoBbrM cI4KBeHcaM TCGA) BMecro reHoMHbrM

rlocneAoBareJrbnocrrM us 6asH AaHHbIx TCGA, (KonnnpoBaHpre)) BMecro

olpeAenenHe rvryraquft .

Heroroprre pllcyHKn He Aaror nosoft un$oplaaqnu (puc. 2l rroKa3brBaer

rIoJIHoe coBrIaAeHIle 4annrrx), ulrur cJILIITIKoM MaJrbr, c rpyAHo quraeMbrMll

rloAnucrMn (pnc. 13, puc. 24).

flpune4ennrre 3av.e.l'anurfl, oAHaKo, He BJrr4rror Ha BbrcoKyro HayqHyro

oIIeHKy rrpeAcraBr ennofi Alrcceprarlu onnoft pa6 omr

3arcrroqenne

lnccepraryut. flBlrrercfl 3aKoHqeHHbIM Halrr{Ho-I4ccJIeAoBareJrbcKLrM

TpyAoM, BbITIOJTHeHHbTM aBTOpOM CaMOCTO'TeJTbHO Ha BbTCOKOM Ha) {HOM ypOBHe.

B pa6ore [pLIBeAeHbI Ha1.,rHble pe3ynbrarbl, rlo3BoJrf,rorque KBarrnQraqupoearu

ux KaK TeopeTuqecKze rroJroxeHkIt, coBoKyrrHocTb KoTopbrx Molr(Ho

rnanuSHqllpoBarb KaK Ha) {Hoe AocrI{)KeHLIe B o6lacru KoMrrbrorepHoro

I4ccneAoBaHnfl. MyrareHe3a. flonyrennrre aBTopoM pe3yJlbrarbr AocroBepHbr,

BhrBo.rlbr Lr 3arurrcq eHnfl, o6ocnonanrr.

Pa6ora 6a:upyercfl, Ha AocraroqHoM rrr4cJre ncxoAHbrx AaHHbrx, [puMepoB H

pacqeroB, rlpeAcraBJreHHhrx B BhrcoKopeftruuronrrx uy6rvKaqlz.flx. flo xaxAofi

rnaBe Aucceprar{r4rrv pa6ore B rlenoM cAeJraHbr qerKLre BbrBoAbr.
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Marepuarrr Alrcceprarlur noJrHo orpaxeHbr B ny6lnrcaquax aBTopa,

anrope s ep ar c o orB e rcrByer o cH oBHoMy c oA epxr aHr{ro ALrc c epr ar\ukr.

Pa6ora yAoBJrerBopfler BceM rpe6onanuru BAK, rpeAbrBnreMbrM K

Al{cceprarllrrM Ha cor{cKaHvre yrenofi crerleHLr KaHAprAara 6uoloruqecKnx HayK

n. 9 <lloJro)KeHr4r o npucyxrpennpt )^IeHbIX crenenefi)), a ee aBTop Cenn.apcxrafi

BlaAunaup BopzcoBr4rr, HecoMHeHHo, 3acJry?N(rrBaer rrpr4cy)KAelr^vrfl err,ry ucrouofi

]r.renofr crerreHr4 KaHAr{Aara 6uororuqecKLtx HayK rro crequarrbHocrrr 03.01.09 -

Mareu arkrqe cK€ur 6uo r'orus,, 6 u ounQ opMarv Ka.
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