
OT3bIB OOI{UNAJIbHOIO OIITIOHEHTA

Ha Ancceprarlr4oHHyro pa6ory Mano.nona A;rerccangpa LlsaHosuqa
<BuonnQopMarrrqecnufr aHaJIr{3 rr3MeHrrnBocrl{ reHHoro cocraBa
IIpOKapUOT, B TOM qI,ICJIe B aCCOqUaqUI,I C IIaTO[eHHOCTbI0)),

npeAcraBneHHyro Ha cozcKaltre yveHofi creIIeHIr KaHAI'IAara 6uolorurrecKux
HayK rro cilerluanbHocrrM 1.5.8 ((MareMarllqecKar 6nolorux,
6uouH$opMarr4Ka>

[raccepraurroHHafl pa6ora MaHoroea Anexcall4pa l4saHoeu'aa

nocB{rqeHa paapa6oxe npolpaMMHoro rounefiepa Anfl Ia4enrraQuKaIIpIH

BbrcoKor{3MeHrrnBbrx o6lacrefi reHoMoB npoKaprror. Pageurue MeroAoB

BbICOKOIpOII3BoAI{TeJIbHO|O CeKBeHI'IpOBAHLIfl npIzIBenO K TOMy' rIITO

-
I

pacuruSpoBKa reHoMoB rrpoKapr{or cr€uro pyrrannofi oilepal{uefi. B orrpblTblx

6azax AaHHbrx rrpercraBJleHo yxe 6olee 400

Aualug raKoro 6omuroro .c'ucra reHoMHbIX AaHHbrx TpeoyeT pa3B?rTufl,

6rzolru SopMarIHoHHbIX MeroAoB I4 I4HcrpyMeHToB.

B 4ncceprarlr4oHHbrfi pa6ore MaHoroe a A.\4. npeAnoxeH opl4rl,Isalrnrtfi

MeroA Anr orIeHKr4 r4HTeHcI4BHocrI{ I,r3MeHeHI,Ifi cocrasa reHoB B onpe,{eJIeHHoM

perr4oHe reHoMa. Mero.{ ocHoBaH ua rpa@oBoM npeAcraBJIeHI{I4 pacrrono]KeHl4t

opronorr4rrHbrx reHoB B pa3HbIX reHoMax B BI4,{e rpaoon c [ocneAyIouII{M

[oAcrreroM rrr4cna uyrefi n rpa$e. C nonrorqbro pa3pa6oranHoro I4HcrpyMeHTa

6uru rpoaHaJru3rrpoBaHbr AocrynHbre reHoMbI Escherichia coli. B p*ynrrare,

KaK 14 ox{H4aJlocb, sau6olee u3MeHr{I4BbIMI4 o6flacrql,Iu feHoMoB flBlrflrrvrcb

Mecra BcrparrBauux uo6rrJrbHbrx oJreMeHroB 14 Saron. Ho uapxAy c srHMI,I

co6rrruqtrau y,quurocb BbrtBrrrb pflA BbIcoKo H3MeHrIuBbIX perlloHoB He

ooAep)Karrlr4x cneAbr Harkluvrfl. rrao6zlsuux 3JIeMeHToB. 14 3To saxHHfi

pe3ynbrar, Koropbrfi npe4craBJuer r4HTepec AJII Aanbuefirunx I4ccneAoBauuitt

MexaHi43MOB f Opr{3 OHTaJTbHO|O nepeHoca f eHoB.

lvrccepraqzx MaHoroea 4.I4. I4Meer rpaAHIIHoHHyIo crpyKrypy,

Koropaq coAepx{r{T cneAyrotlll4e pa3.{enbl: BBeAeHHe, o6:op nl4Teparypbl,

Tbrc.flrl feHoMoB rlpoKapl4or.

Marepu€Lnhr H MeroAbr, pe3ynbrarbr, o6cyx4eHrle, BbIBoAbI, crII{coK nllTeparypbl



14 r4croqHuKr,r $uHancupoBaHl{t. O6rel,r AI{ccepraIIIakI cocraBr.ser 131

crpaHrruy, B ToM rrr,rcJre 45 pLIcyHKoB I4 2 ra6rutqu. Cnucox nllTeparypbl

BKnroqaer 23 | uctor{HuK.

O6:op Jrkrreparypbr ycnoBHo Mox{Ho rroAenr4Tb Ha rpu rroApa3Aena.

llepnufi pa3Aen rrocBf,rrleH orrucaHulo apxrrreKTypbr reHoMoB npoKapl4or I4

[3BecrHbrM MexaHrr3MaM ropr43oHT€ulbHoro rlepeHoca reHoB y ilpoKapuor. Bo

BropoM pa3nene paccMarpr4Balorcs rr3BecrHbre 6uouu$opMarlr4oHHbre MeroAbI

AJIfl VTCAIeAOBaHI{,fl U3MeHTII4BOCTII |eHOMOB Ir Br'{3yULnVI3aIJVIkI npeACTaBJIeHUfl

reHoMHbrx AaHHbrx. LI rperufi pas4en n rparrofi Sopue orrr4cbrBaer r43BecrHbre

AaHHbre o cB{3rr 6oresHH Kpoua v ilpvcy^rcrBr{t

Crour orMerr,ITb, rITo B Hacrotlqee BpeMt

opraHn3arlur{ reHoMoB HaKorrvncf, Aocrarorrno 6omurofi o6reu unSopuaquu.

Ha vrofi B3rnnA Mauorony A.I4.ycreruHo yA€rJrocb B AocraroqHo rparxofi

QOpMe a3Jro)KprTb ocHoBHhIe AaHHbre, B ToM qr4cJle BKJrroqar paOoTbI nocneAHHX

rrocBrqeHa oll4caHrrro r4crroxb3yeMbrx B pa6ore

JIer, o6 apxr4TeKType reHoMoB Lr 6uoran$opMarlr4oHHbrx MeroAax krx

HccneAoBa:nuit. O6aop nrrreparypbr, cBl4AerenbcrByer o roM, rrro aBTop xoporuo

opl4eHTr4pyercr n npo6neMe 14 cuoco6eH K Kpr4Tr4r{ecKoMy aHanrzcy AaHHbrx r4 r{x

o6o6rqeuraro.

Bropax rJraBa

Marepr{€rJroB H npr4MeHeHubrx MeroAr,rqecKr4x noAXoAoB. {ocraroqHo noApo6Ho

olprcaH uog6op ucrroJrb3yeMbrx reHoMoB, a raKlre MeroALrKa c6opxu vr aHaJrvrga

renoMHbrx nocne4oBareJrbHocrefi E. coli or narlr4eHToB c 6oresHrro KpoHa. C

yrreroM Tofo, r{ro pa60ra rocBsrrleHa pa:pa60rre 6nolfiroopMarlr{oHHofo

_IIHCTpyMeHTa rro nOHCKy BbrcoKo Bapr4aoenbHbrx fCHOMHbIX

IlocneAoBareJlbHocreit, a He BbrAeneul4ro HoBbIX H3oJLsroB, .tacrvr rlocB-fluleHHble

BblAeneHr4ro reHoMHofi lHK Lr r4x ceKBeHupoBaur4ro Mox{Ho 6rrro 6u coxparum

H npeAcraBvrrb lrx upocro B BuAe ra6rvqrr c ocHoBHbrMlr xapaKTepIacrI4KaMI{

ilonyrreHnbrx r43oJrsroB r{ HX feHoMon. llpra 3ToM BnoJrHe norr{qHo perxeHl{e

aBTopa BbrHecrr4 olucaHr4e MeroAr4Kkr rro [or4cKy napua6enbHbrx perr4oHoB B

6arreprafi Escherichia coli.
a

B o6racrn HccJrenoBa:c'us.



pa3Aen c orrl4caHHeM pe3yJlbraroB.

Tperrx fJraBa CAMAfl. O6terlfrag, ilOCB,aIIIeHa OIII4CaHI{IO nOnyr{eHHbIX

pe3ynbTaToB pa6oTb1 Il cocToI,IT I,I3 BocbMH .rrac'Tefr. B uepeOit' qacru oIII4caH

MeToA npeAcTaB ]re:g{I4fl. B BI4Ae rpaoa ranQopuaIIHI4 o ToM' KaK pacnonox{eHbl

reHbr B reHoMHbrx nocJreAoBarerlbHocrflx. flpe.qlaraercx paccMarpvBarb

rpyflfly 6nra:nopoAcTBeHHbIX opraHu3MoB, HaIIpI'IMep - IIITaMMoB oAHoro

6axrepuzutbHoro BLrAa, cTpoI{Tb opTorpyililbl u AaJIbIIIe nepeBoAIITb 3Ty

r4HsopMarlr4ro B fpaooBoe npeAcraBJreHue, cB.rr3brBat pe6paMl4 opTofpynnbl

pacnonol1eHHble ro coceAcTBy. fpa$rr [peAnaraeTcfl cTpovITb Anfl' orAeJIbHbIX

perr4oHoB pe6epeHcHoro reHoMa c reM, rITo6bI, noAcrILITaB KoJrLIqecrBo nyrefi B

rpaoe, oUeHrrrb Konl4rlecrBo Bo3MoxHbIX BaprraHToB cocraBa rI pacnoJloxeHl'It

feHoB B .{aHHOM pefHoHe. cornacso 3ToMy

qeM 60lee I43MeHrII4Ba paccMarpkrBaeMafl'

KoJlrrqeorBo ilyrefi [pl4cyrcrByer B rpa$e.

Bo nropofi qacTu uIaBbI paccMaTpI4BaIOTC.fl BOnpOCbI IIpHMeHIIMOCTII 14

rrpeAno711eHH6IX alIfopI4TMOB. B iIaCTHOCTH, OIISH6BaeTCtaQSexrnnHocrl4

cKopocrb H TorrHocrb MeroAa B 3aBI4cI4MocrI4 or pa3Mepa BbI6opKI4 reHoMHbIX

nocneAoBarenbHocreir, Lr npoBo,Ur.ITct cpaBHeHLIe pe3yJlbraroB, nolyr{eHHblx Ha

rroJrHbIX reHoMaX rInSo Ha ApaST-reHoMaX. ,{alee IIpHBOAI4TSI OilucaHne

r43MeHquBocTlt feHOMa KLIUeqHOfr IaJOTIKH Ha npl4Mepe IIITaMMa,

accoquqpoBagHoro c 6ole:sbro KpoHa. llpunoAvrrcfl orII4caHI4e BbItBJIeHHbIX

o6nacrefi rroBbrrrreHHofi u3MeHr,II4Bocrk\ vx reHHbIfi cocraB I{ accorlHaU]Ifl' c

Mo6unbHbrMr4 3JIeMeHTaMr4 reHoMa. Taxxe paccMarpvBaercg, 3BonIoIII4oHHat

KoHOepBarr4BHoaTb pacnonoxelr4fl. o6nacrefi IIoBbIIIreHHofi vl IIoHI4xeHHoft

r43MeHrrr4Bocrrr. illtx ororo 6stu BbI6paHbI 14 He3aBIlcIaMo paccMorpeHbl

HecKoJrbKo KpynHbrx KnaA $unoreHerur{ecKoro AepeBa KI4IrIerIHofr la-uoqrn.

OrMe.r aercq ycro fi rr krBafl. ac coqr.Iarl ufl, 06 nacrefi n o BbIrueHHofi H3M eHrIIrIBo crl4 c

o6racrq14z pacronox eHLrs. npoSaron. B r{erBeprofi .l.ac,T:a rperbefi fJIaBbI

rrpeAcraBJIeHI4IO, ilOnyqaercfl , IITO

o6racrs feHoMa, TeM 6olruree
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paccMaTp uBaeTcfl accorlr4auHfl ypoBHt I,I3MeHr{IIBOCTI{ U paoilpeAeneHl4fl Chi'



.t'fr
l;.

l.
l'!-

[,

cafiToB, a TaKlr(e [JroTHocTr4 Mex{xpoMocoMHblx KOHTaKTOB. AaJIee OILICbIBAeTCfl.

cnocoo Bu3yarrH3ar\vwr rpaooBofo npeAcraBneHl4fl, pacIIoJIoXeHHt feHoB B

reHoMax r{ rpr.rBoAsTcr [prrMepbl rlocrpoeHHs rpaooe Anfl orAenbHblx o6lacrefi

reHoMa C nOBbrrXeHHOfr I,I3MeHTII,IBOCTbIO, npeAnaraloTcq CIIOcOObI

r{HrepilpeTar\kra noAo6Hbrx B:1l3yankrcar\ufi.. Tarxe upI{BoAI4Tcf OTIUCaHI{e

pa3pa6oraHHofo KoMrrbroTepHofo rrpI4JIoxeHI,If,, uo3BoJLflIOIrIefo [pLIMeHtTb

[peAnoxeHHbre cloao6br aHaJrvrca :gla6opa feHoMoB. B sarJllo.Il4TenbHofi lc^acrpr

rJraBbr rIp.HBoAHTc-s alloco6 noucra feHOB, BcTpeqaeMocTb KOTopbIX pa3nl4r{aeT

ABe BbrSopKr4 reHoMHbrx ilocneAoBarenbHocrefi Ha rlpr{Mepe iloLIcKa

accorlr4au nft paztuqHbrx H3oJrrroB KlrlleqHofi naroqrl4 c 6one3Hbro KpoHa.

4

gernepraa rJraBa rroaBqtrleHa o6cpKAeHHK) nonyrIeHHbIX pe3ynbraroB.

Crolrr orMeruTb, rrro MaHoroe 4.W., Kpr{TI4rrHo noAorlreJl K oIIeHKe

nonyrreHHbrx pe3ynbraroB, rr .4ocraroqHo noApo6Ho otlncblBaer cI4JIbHbIe H

cna6bre cropoHbr npuMeHr4Mocrr4 rrpeAnoxeHHoro Mero.qa, a raKx{e Bo3MontHble

nyTH efo ynyquIeHr4fl.

Cpe4ra HeAocrarKoB Ar4ccepralluoHHofi pa6orbl MaHoJIoBa 4.I4. MolKHo

oTMeTHTb CneAyrorurre MoMeHTbI.

L. B pa6ore y,l,eneHo

6HonuSopMaIII4oHHoro

nprrMeHeHue 3Toro MeToIa ilns. I4AeHuzQuraqHLI reHoB CB.x3aHHbIX C

rraToreHHocTbto npeAcTaBJIeHo AocTaTorIHo cna6o. llpoee4euHufi

aHaxvg rro nol4cKy HaI46oJIee H3MeHTII4BrIX pefzoHoB B IrITaMMax

E.coli BbTAeJIeHHbIX y [aIIIaeHToe c 6ore3Hblo Kpona B 3ToM rIJIaHe

Mo)KeT 6rrrr He penpe3eHTaTI{BHbIM. Or6op 3TI4x feHeTHqecKI'IX

nepecrpoeK Moxer 6nrr cBf3aH c vrx ailanra\vei4 BbI3BaHHOfi

rrMeHHo 6Olegutrro, a He Ux IIaTOTeHHOCTIIo, tlOCKOnbKy OHrI

{BJISIOTC{ KOMMCHCAJIbHbIMI4 IXTAMMAMI4.
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,IOCTATOI{HO MHO|O BHI4MAHI4' OIII4CAHIIIO

aHatrvr3a r,l3MeHqI4BocTH reHoMoB, a

2. Maro BHUMAHII' yAeneHo npaKTl4qecKoMy nprIMeHeHI4IO



pa3pa6oTaHHoro MeToAa. Kar oH MoXeT 6rtm npI'IMeHeH Ha

npaKTr{Ke? Xors yrroMr,rHaerc.rr HecKoJIbKo Bo3MontHbIX IIpI4MeHeHI4ft,

xoreJrocb 6u 6onee pa3BepHyroro onl4caHprfl'.

3. B pa6oTe IIpOBenI4 CpaBHeHI{f, IIoIICKa I,I3MeHrII4BoCTI4 npl4

r4crroJrb3oBaHr4ur TIoJIHIIX reHoMoB LI ApaQT-feHoMoB LI nonf{eHHble

pe3ynbTarbl rloKa3€ulu cxoxl4e pe3yJlbraTbl. OAnaro ocTaeTcq Bonpoc

6y4yr xu coxpaHfirbcfl 3TI4 pe3ynbTaTbl npu yBenI4rIeHuI4 AnI4HbI

ananksnpyeMofi IIeilorIKI4 reHoB B oKHe. BeAr B SToM cJlyrlae' Bo-

[epBbrx, 5y.Uer I{Merb 3HarIeHI4e Kar{ecrBo c6oprz .4pa0T-reHoMoB' a,

Bo-BTopbIX, npl4 I4cIIOJIb3oBa:nI4I4 Apa$T-reHoMOB TeP{eTct

r,rH$opMarlufl 06 opraHI43aIII4I4 reHoMa, B ToM tII4cJIe o noKann3a\ukt

r4HTefpr4poBaHHbIX Qaron 14 Mo6HnbHbIX sJIeMeHTOB.

4. [raccepraqnoHHas paloTa MaHolona A.VI. nocB.au{eHa pa3pa6orKe

6uouu$opMaIII4oHHOro I4HcTpyMeHTa aHaJIvI3a reHoMoB vI nnfl

lpaKTur{ecKoro r4cnoJrb3o Ba]F{ufl. BcerAa I4HTepecen SyHxqIaoHuLJIbHbIfi

KoHTeKcr BbIflBJIeHHbIX o6nacrefi. B pa6oTe xoTt 14 Ha3blBaroTct

KoHKpeTHbre reHbl, oAHaKo, ponl4 I,IX B MeTa6Onu3Me nOApo6Ho He

OIIUCbIBAETC,'I. A TAKOfr AHAJIH3

nonYrIeHHbIX Pe3YnbTaTOB.

MOr 6rt ycvnLrrb oIII4CaHI4e

Tarxe Mo)KHo oTMeTI{Tb elrle 3aMeqaHl{t, Kacarculuecf, ofleqaToK,

HeyAarrHbrx $pas v o$opuneuur AHccepraIIHoHHofi pa6orbl B KarlecrBe

rlpkIMepa, Mo)ItHo rIpLIBeCTrr Oler{aTKy Ha

3aMeHI{Tb Ha CJIOBO (IIOAXO,{). B 1q.AAT],1'

crp. 39 cJIoBo (uoxoA>) HY)KHo

o$opirrneuux Hau6onee IPKI4M

npgMepoM fBJ1flerc-fi crpaHHa.lt HyMepaIII4q rtoAr.tlaB, c H3JII4ITIHHM ,{po6neHneu

arp. 47-48 (2.0.1) ulra orcyrcrBr4eM HyMepar\r4vr Anq HeKoropblx pa3AenoB crp.

11 - pa:gen (OilepoH KaK QynxqraoHaJrbHa-r eAI4HLIqa apx?IreKrypbl reHoMa),

crp. 24 pa3Aen <llnasMiaAbr)), crp. 25 pa3Aen <tr{urerparl{BHble

KOHblOfaTrrBHbIe 3JIeMeHTbI) I4 T.A.
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B Uelona, cAeJIaHHbIe 3aMerlankIfl. HOc.f,T AHCKyCCnoHHbIfi XapaKTep u He

BJrr{fror Ha BbrcoKyro orIeHKy caMofi AHccepTaIIHoHHofi pa6orbl Manonona 4.14.

Bce npeAcraBJreHHbre B AucceprarluoHHofi pa6ore pe3yJlbrarbl lronf{eHbl

BnepBbre. Brrnocratmre Ha 3arrII4Ty HayqHble IIoJIoxeHuf, ocHoBaHbI Ha

npeAnox{eHHoM opr4fr4H€LnbHoM MeTOAe, peaJII{3OBaHHOM B BI4Ae IrpOfpaMMHOfO

npoAyKra c oTKpbrrbrM rrcXoAHbIM KoAOM. flpegnoNeHHblfi €LnropI4TM

eepnsnqr.rpoBaH rrpr4 rroMorrlr4 cpaBHenllr ilonyqaeMblx pe3ynbraroB c paHee

ony6nzKoBaHHbrMr{, a raKxe npu noMoIqI4 MeroAoB KoMIIbIoTepHoro

MoAenr4poBaHvrfl. Kopperruocm Mero,{oB He BbI3bIBaer coMHeHI{.[ u

noATBep111AaeTcfl MeXAyHapoAHofi gKcnepTHofi oIIeHKofi, qTo oTpa)KeHo B

[y6nr4Karlgqx B BbrcoKopefirunroerrx HayrIHbIX xypHanax cpeAl4 r<oioprrx

Scientific reports, BMC genomics, PLOS computational biology.

3anlroqenue. ,{ucceprallI4oHHaf pa6ora Mallonoea Alercan4pa

ltleaHosu.{a (Er4or4H$opuarraqecKufi anurpr3 I43MeHqHBocrH reHHoro cocraBa

rlpoKapr4oT, B ToM TIHCJIe B aCCOqI,IA]q1/l]1l C IIaTO|eHHOCTbIO)), BbIfIOJIHeHHa{ B

@Filfl] @ kr s r,rKo -Xr4Mr4r{e cKofi MeAuUI4HbI OMEA P oc czu, rp eAcr aBlrfler c o6 ofi

uenbHoe v 3aKoHr{eHHoe r4ccJreAoBaEvre) B KoTopoM IIpeAJIOXeHbI HOBbIe

cnoco6br aqgrkr3a 6arrepraarbHblx reHoMoB, orII4caHbI €LnfopI{TMbI 14

[pofpaMMHafl peaJrtrcArJkrfl. 3TI4X C[oCo6oB. Pa6ora BbInoJIHeHa Ha BbIcoKoM

Hayr{HoM Lr MeTOAr4qecKoM ypoBHe, cooTBeTcTByeT KpllTeputM,

npeAbflBn.fleMbrM K KaHATTAaTOKI,IM AHCCepTaIII4f,M, LI COOTBeTCTByeT

c[eilr4aJrbHoarrr 1.5.8. MareMarurrecKat 6uonorus, 6noun@opMarl{Ka.

Anrope$epar locrarorrHo rroJrHo orpaxaer o6renr I4 coAepxa:rtue pa6orbl.

llo aKryaJlbnocrl{, HayrIHoI.,I HOBH3H., IIpaKTI4qecKofr 3HaTIHMOCTIII,

Ar4cceprarlr4fl MaHoJroBa AlercaHgpa I4BauoBurra coorBercrByer rpe6oBaHl4sM

[. 9 <<noroxeHraq o [pucyxAeHr4r yrreublx crelleHefi)>, yrBepxAeHHoro

rrpaBgrenbcrBoM P@ or 24 coursfpr, 2013 roAa JVs 842, ilpeAbflBJIfieMbIM K

KaHAr4AarcKr{M Ar4ccepTarlr{flM, a ee aBTop Manolon A. 14. 3acnyxl4BaeT

ripucylrA eHkrfl, yr{eHofi crerreHn KaHAI{Aara 6IaoloruqecKl4x HayK no



cflelll{anbHocru 1.5.8. - MareMarrlrrrecK€ur 6nonorzs, 6uonuoopMarr{Ka.

3aneAyrorquia na6oparopuefi reHoMrrKr.r Mr{KpoopraHr{3MoB 14 MerarenoMr{Kr4
(De4ep amHoro rocy.{apcrBeHHoro frpexAeuas ( Oe.4epanrurrfi
HccneAoBarenbcKldfi qeHrp <<(DyH4arvreHT€lJrbHbre ocHoBbr 6uorexnoJrorurg)
Poccufi crofi ara4eulrr4 Hayp)
LI907 l, Mocrcna, JleuuHcrufi up-r, 4.
Tel. +7 (495) 783-32-64
www.fbras.ru
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