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oQnquanbHoro orrnoHeHra Ha AllccepralllaoHnyro pa6oty EopuceHKo AH4per

lOpreauua <<MolerylxpHo-reHeru.recrufi r.r 6uouHQopMalluouurtfi cKpI{HuHr

Br{pyJreHtrrrx 6arreprao$aroa Staphylococcus aureus Ha ocHoB e analrn3a

CRI SPWC as- clrcreusl 6 arr epnvr>>, np eAcraBJr eHIryIo H a c oI4 cK anrre ytenoft

crenenlr KaHAuAara HayK no cnequ€lJlbHocrl{ 03 . 02. 03 Murpo6uoJlorl{f,

Arcryaruuocrb reMbl Alrcceprarl[tt.

Vxe necKoJrbKo AecrrlrJrerufi Staphylococcus aureus cnoco6en BbI3bIBarb

ruuporufi cneKTp ga6onesaHnfi - or KoxHbrx znQerqufi Ao rsxeJlbrx cenrutlecrrx

cocTorHlrft c sogN,Io)KHbrM JreTaJIbHbrM I,IcxoAorr,r. flpurraeHeHr{e x}IMLIonpeHapaToB

B KJrr,rHr{rrecrofi [paKTr,rKe cnoco6crBoBaJlo pacnpocrpaHeHl4ro ycrofiuunbrx K Iax

Aeficrnnlo rnraMMoB. flpra sroM cJro)KlrJracb cnryaIlu4 KorAa seo6xoAutr,to

Ao3rrpoBaHo uog6upau HecKoJrbKo pa3Hbrx rI{[oB anru6zoutron, qro6u

noBJrr{f,Tb na 6arrepu€urbHyro uHQexquro, qro B cBoro oqepeAb co3A€Ino ycJIoBI,Il

Anf, Qoprr,rnpoBanLrfl. n pacnpocrpaHeuufl, IuraMMoB c MHo)I(ecrBeHHOR

yctofrynnocrblo K rrrlrpoKo LrcrroJlb3yeMbrM antr,r6raonaKaM Ilt xllMLlonpenaparaM.

Bonpocn 6opr6u c eoo6y4ureJreM paspa6otaHbr HeAocrarorlHo, LI eALIHcTBeHHrIM

BbrxoAoM r43 cJrorornmefics cvrrya\uvr flBJrflercr, noBbIIueHLre Ao3 n pazpa6orKa

HoBbIx noKoJreHr{fi antu6uor}rKoB Arr reqeuun unQerqzfi, BbI3BaHHbIx S. aureus.

Ha Qone srofi npo6leuu BHoBb arryamnoft craHoBLtrct Qarorepanux.

IrlccreAosanufl. noKff|brBarc)T, qro npenaparbl 6arrepuoQaron - aJlbrepnarnBa

anrra6uou4KaM no prAy npra.rraH: Saru yHr,rrrroxarot 6artepnrc, He noBpexAa;I

KJrerKr,r opraHr,r3Ma; npr{eM 6axrepuoQaron He BbI3bIBaer aJlJlepruu, He cHLIXaer

Qynrcqrau urrlrvrynnofi clrcreMbr opraHI,I3Ma; npoI,I3BoAcrBo npe[aparoB

6arrepuoSaros - gKoJrorurrecKn .rucrrrfi npoqecc. CoepeueHHble reHoMHbre rI

6uonnSopMarl?roHHbre rexHoJrorr{r,r rro3BoJlf,nr IIeJIeHanpaBJIeHHo MoAeJII{poBarb

npoqecc or6opa BbrcoKocnequQuunsrx n BLIpyJIeHTHbrx Qarou nporl{B

naroreHHbrx MlrKpoopraHH3MoB Ha ocHoBe reHoMHbIX crpyKTyp CRISPWCas

6arrepufi. CRISPR/Cas repeBoAlrrc.f, KaK (KoporKl{e naJIIrHApoMHbre rloBropbl,



peryJrflpHo pacuonoxeHHbre {pynnaMr.D). flocpeAcreou cRISPR-cucreMbr

6arrepuu pacno3H€rror vr s$QerrranHo pacqenJrrror .s{K Qaron, ucnoJrb3yt

Qeprrlenruyro cldcrervry Cas. floucrn r,r MaHlrilyilflr\uu c reHaMr4 rpu roMorqu

6raonnQopMallr{oHHbrx KoMnbrcTepnbrx nporpaMM orrcpbrBaror nonnfi rryrb K

Ii3freHHIo MoJreKyJrrpnbrx npoqeccoB B reHax Lr reHoMax 6arrepufi. Tarofi nyrb

I{Meer AonoJrHHTeJrbHoe npel,rMyrqecrBo npu pa6ore c Mr,IKpoopraH}I3MaMI,r: oH

cHrD*aer BepotrHocrb pa3Blrrr'f, pe3lrcreHTHocrr{ ; xoAe sKcnep}rMeHTa.

EuouuQopMaql{oHHble rexHoJroruu rro3BoJurror rleneHanpaBJreHHo MoAenr,rpoBarb

[poqecc ot6opa BbrcoKoclequQuunrrx H Br.rpyJreHTnbrx Qaroe npor]rB

MI4IqpoopraHI{3MoB Ha ocHoBe B3araMo,{eficrsufl, CRISPR-cLrcreMbr. Vlcxory mz

BbIIueI{3JIox(eHHoro, A}rccepraquoHHar pa6ora EopuceHro A.IO. nocBrrrleHHa"f,

MJIeKyJI{pHo-reHer}IqecKoMy u 6nonnQopMar$oHHoMy cKpr,rHraHry B}rpyneHTHbrx

6artepnoQaron Staphylococcus aureus Ha ocHoBe aH€urlr3a CRISPR/Cas-cucreurr

6arrepuz, HecoMHeHHo aKTy€urbHa.

Crenenr o6ocnonaHnocrrr HayrrHbrx noroxennft, BbrBoAoB

penoMeHAaqufi, cQopuy.nrpoBaHnbrx B Arrccepraqnonnofi pa6ore.

O6ocnosaHHocrb HafrHbrx noloxenufi, BbrBoAoB u peKoMeHAa\uvr,

cQoprurynupoBaHHbrx B AraccepraquonHofi pa6ore Eopucenro A.IO.,

noATBepx(A€llorct 6onsuruu o6reuou corJracoBaHHbrx AaHHbrx reoperuqecKlrx r4

gKcrIepI,IMeHTaJrbHbrx uccJreAoBannit, noJrlnreHHblx c ucnoJrb3osaunfr

coBpeMeHHbrx MeToAoB I,rccJreAoBaHlls.

,{ocronepHocrb Ir HoBIr3Ha [ccrreAoBan[fl r.r rtoryqenHbrx pegyJrbraroB.

3na.Iurertrnsrfi o6seu u:yreunofi orerrecrBennofi u sapy6exHofi
{ JII,ITeparypbI, rounnexcnrrfi [oAXoA K rrccJreAoBaHlrro v ucnoJrb3oBaHue

coBpeMeHHbIX MeTOAOB nO3BOJrHJrlr AI,rCCepTaHTy noJrrrlrTb prA HoBbrx Aaugrrx. K

Ba)KHEIM TTOJIO)KeHIdflI0.{, OnpeAeJrrroqr,rM .oqeBraAHyro HoBlr3Hy, cJreAyeT orHecTH

cJleAyloqee. Ycranonlena u npoAeMoHcrpr,rpoBaHa rereporeHHocrb crpoeHr4t

CRISPR-JIoKyooB y S. aureus. B pe3yJrbrare, B reHouax S. aureus o6napyxenu

reHbr CRISPR-cr{creM: I-A, II-A, III-A, IV-A, I-B. Tarxe Bbtf,BJreHo, }nracr}re

HJI€I3MI,IA S. aureus ucnoJlb3yeMblx B KaqecrBe AonoJIHHTeJrbHbrx llcroqHrlKoB



reHoB cas n CRISPR-Kaccer. ?Isyreuue creneHr4 3arquuleHHocru 6arrepnu

rro3BoJrraJro BburBlrrb CRISPR-Kaccerbr coAepxalr1nx or 1 ao 15 cueficepon

pa3AeJreHHbrx pa3HbrMlr noBToptrrou$,rMlrcf, [ocJreAoBareJrbHocrf,uu. flpu noMolqu

6noIaHQopMaIInoHHbrx [porpaMM ycraHoBJreHo, .rto Haz6oJIbIIree reHerl,ItlecKoe

BJrrlrf,HHe HA Alfralrn3lrpyeMbre rIrTaMMu S. aureus oKa3brB€rJrlr 6arrepuoQaru poAa
i,

Staphylococcus, Streptococcus, Mycobacterium, Bacillus, Gordonia, Arthrob acter,

Streptomyces. O6uapyxeHHbre CRISPR-Kaccerbr Lr reHbr cas B reHoMax S. aureus

rrocJryxunu nnarQoprr,rofi AJr{ clrHre3a AereKrlrpyroqux u Qnanrnpyrolqax

upafirvrepoa. B pesynbrare yAaJrocb BburBlrrb H€uruque reHoB cas r,r sHAenEru 45

CRISPR-Kaccer c [ocJreAyrcrqlrM rlx ceKBeHr4poBaHraeM u orleHrcofi ycrofi.rusocru

rrrraMMoB S.

cneficepna"a

aureus K [penaparaM 6arrepnoQaroa. BluueHo, rrro oAHa

nocJreAoBareJrbHocrb cnoco6na 3arqurlarb 6arcepurc or p€r3Hbx

6arrepuoQaron.

Ha AocroBepHocrb pe3yJrbraroB prccJreAoBaHr,rfl yK€BbrBaer ror Sarr, uro

I{cnoJlb3yeuufi 6uonn$opuaquouuufi anrop}rrM, ro3BoJrrirJr pactuuprarb

npeAcraBJleHl{f, o npo6reue ycrpoficrna CRISPR-cr4creMbr S. aureus u

BO3MO)KHOCrr,[ npuMeHeHLrf, ero ArS vr.y{re}ilufl, CRISPR-CLICreM B Apyrux

6arrepuxx c IIeJIbro co3AaHlrrr nepcoH€urnsuponaHnofi Saroeofi reparu.rlr.

O6qenprcHaHHbre anpo6upoBaHHbre 6uouuQopMarllroHHbre MeroAbr nolrcKa r{

analrursa JIoKycoB CRISPR B reHoMHbrx nocJreAoBareJrbHocrf,x ug 6as AaHHbrx

[o3BoJI]IJI[r lr3frnrb JroKycbr y S. aureus c npuMeHeHlreM nru4po6noJrorrdrrecKr{x }r

MoJreKyirrpHo-reHeTr{rrecK}rx r,r MeToAoB LlccJreAoBaHaf, .

3Ha.r[]rocrb AJrfl Haynrr rr [parcrrrKrr BbrBoAoB rr peKoMeHAarlnfi.

Ha octrogamuu npoBeAeuHbrx r4ccJreAosanufi Eopucenxo A.IO. noflyqeHbr

gKCnepI,IMeHT€uIbHbIe AaHHbre, KOTOpbre BHOCTT BKJIaA B perrreHr,re aKTyEUmrOfi

QyH4arr,renranrnofi npo6neubr, cBr3aHuofi c Lr3)nreHlreM nepcoHuQuquponannofi

QarorepaulEu nporllB nos6ygurerr Staphylococcus aureus. BrnaA raKlKe

orpoKaerc{ B perucrpaqnu 6a:u AaHHbrx <<CneficepHbre nocJreAoBareJrbHocrr{

CRISPR-Cas cncreM IrrraMrr,ron Staphylococcus aureus), a raK)r(e AenoHr,rpoBalve



nocJleAoBareJlbHocrefi CRISPR-raccer B MexAyHapoAHbrfi rounrrorepHufi 6am

AaHHbrx NCBI (Center for Biotechnology Information).

CosAaHue HoBbrx BbrcoKocnequQu.rnux n rraroreHHbrx @aronsrx

npe[aparoB HoBoro noKoJreHr,rf, AJrr, Qarorepanrnra, rpu paspa6orre

TexHoJloruqecKoro €rnropr.rrMa cKpraHr{Hra armu6arrepnarrbHbrx Br,rpyJreHTHbrx

Qaron, MoryT HMerb npaKTl,IqecKoe 3HarreHrfre B 3aMeHe anrra6raorl{Korepannv B

MeAlrrlr{Hcrofi npaKTr{Ke.

Co4epxaH[e Arrccepralln[, ee saBeprrrenHocru, ny6n[Karlu[ aBTopa B

nay.ttroft flerlarlt.

3aAa.rn Ar4cceprarlnonuofi pa6otu qerKo cQoprrnynlrpoBaHbr Lr

coorBercrByror flocraBilenuofi rIeJrLr. Ha 3arrlr{Ty BbrHocf,Tcr 4 [oJro)KeHlrrr,

nocJIeAoBareJIbHo pacKpblB€rroqrx coAep)r(aurle pa6orsr, ocnonannofi Ha

6olrmou o6reue AaHHbtx, noJlrreHHbrx B xo,{e co6creeHHbrx uccneAosaHr.rfi

AI,ICCepTaHTA. ,,{uccepraq}roHHat pa6om 6esynpeuno JIOrI{qECKI,I

crpyKTypr{poBaHa, n3JroxeHa [oHrrHo, rrerKo ]r lpaMorno. IlocneAoBareJrbHocrb

npeAocraBJleHHoro Marepl{€ura co3Aaer rleJrocrHoe [peAcraBJreHlre o coAep)KaHuu

pa6oru. Tercr ALIccepraIII{I{ I{3Jro)KeH Ha 151 crpaHr{rle MaruuHon}rcHoro reKcra

lI I{mIIocrpI,IpoBaHa 17 plrcyHKaMn u 14 ra6mtqauu. fincceprarlr4oHHan pa6ora

cocrouT u3 oHIaBJIeHI{s, BBeAerrr{r, rlraB <O6sop AaHHbrx Jrr,rreparypbD),

<<Marepu€ulbr Lr MeroAbI I{ccJreAoBaHntD>, 3-x mas <<Pesylrrarrr co6crBeHHbrx

lrccJreAoBannit>>, <<3arcnroqeHutr)>, <<Brrrogru, cnr{cKa corpalqeuufi, cnrlcKa

Jll{Teparyprr. <<BrrsoAbD) KparKo orpaxaror Bbr[oJrHeHHbre galiaqn u ocHoBHbre

noJIoxeHI{.[ AI,ICCepTaIIUU, BbrABr.rHyTbre Ha 3arqr,rTy, 14 cooTBeTcTByroT

pe3yJrbTaTaM, no[rreHHbrM aBTopoM.

AHarHs I,I3freHHoro Marepll€IJra no3BoJrraJr AuccepraHTy [peAcraBrrrb

AocraroqHo o6lerrnsHsre u pa3Bepr{yrbre Ha) rHbre AaHHbre o cocrorHran

nsyraeuofi TeMbr. KouuercHoe nplrMeHeHrae

MOJIeKyJIgpHO-reHeTI{lIeCKItX MeTOAOB I4CCJIeAOBAIJng

uurpo6uoJrofllrlecKlrx u

AlrcceprarllroHrryrc paOory BecbMa Ha BbrcoKoM

IIO3BOJII4JIO BbIIIOJIHI{Tb

ypoBHe. HecouneHHbrM

AocroltHcrBoM pa6oru tBJltercfl paspa6oranHrrfi 6uounQopuaqzonHrrfi



s

€uIropI,IrM, Koropbrft pacrur4prer npeAcTaBJreHlrrr o npo6reMe ycrpoficrBa

CRISPR-cucreMbI S. aureus vt Moxer cJryxr4rb nnarQopuofi Nre co3AaHr{fi

nepconuQnqupoaannofi Qarorepannn craQuroroKKoBbD( u Apyrnx Br4AoB

nos6ygnrerefi 6arrepuanbHbx nn(f erqufi .

Cnucolc JII,ITeparypbI coAep)Kvn 373 ucrorrHuKa) vr3 Hrlx orerrecrBeHHbrx -
48, sapy6e)KHbrx - 325. Kparrcoe coAeplr(aHr.re rJraB Alrcceprarluosnofi pa6orrr,

ocHoBHbIe p$yJlbrarbr r/r BbrBoAbr coorBercTBeHHo lr3JroxeHbr B anropeQepare

AtICCepTaIIIdI{, COAepXaHr,re KOTOpOTO COOTBeTCTByeT COAep)KaHr.rrO A}rCCeprarIUU.

Pesynrtarbl, noJr) IeHHbre B xoAe BbrrroJrHenufl AtrcceprarluoHnofi pa6orrr,

I,t3JIo)KeHbI n 48 nayrurx pa6or, I,r3 nnx 10 B Lr3AaHr,rflx, peKoMeHAoBaHHrx BAK

PO.

3anreqan ufl n Borrpocbr.

Hecuotp , Ha BbIIueu3JIo)ICeHHbre Aocror,rHcrBa AlrcceprarluoHnofi pa6orrr,

ecTb Bonpocbr yTorrHtruqero xapaKTepa:

1. C qerra cBs3aHo M€lJroe coAepxaHr,re cneftcepoB y S. aures?

2. I{erecoo6pa3Ho JII{ ucnoJrb3oBarb AaHrryro MoAeJrb aJrropurMa Ails

Apyrux Br,rAoB 6arreprafi? OcyqecrBJrrJrlr nra noucx?

3. flouervry He npoBoAr,rJrocb rroJrHorenoMHoe ceKBenr4poBaHr{e

utal{Mos?

4. B rltase 6. ne Ao KoHrIa pacKpbrr Bonpoc o BbrAeJreHuut CRISPR-

Kaccer, T.e. ceKBeHnpoBaHr,re QparrraeHToB ocyqecTBJrrJrocb nocJre nocraHoBKr{

reJrb-eJreKTpoQopesa? Karuu o6pasorr,r?

3annnqenrre.

,{nccepraqlloHHafl pa6ora Eopncenro A.IO., npeAocraBJreHH€ur Ha

colIcKaHLIe ytenoft crelreHll KaHllrAara HayK rro cneqpr€urbHocrlr 03.02.03

Murpo6uoJlorutt, tBJlflercr Ha) rHo-Knanr,r$uq?rpoBaHuofi pa6orofi, B roropofi

coAepxlrTcr perrreHlre 3AAAqn BO3MO)KHOCTT4 I{CIrOJrb3OBaHng

6uounSopMalluoHHbrx nporp€rMM c rleJrbro co3AaHHr nepconuQuqupoaaunofi

Qarorofi repanuu 6arrepuarbHbrx sa6oreeaHr,rfi. flo cnoefi aKTyaJrbHocrr,r,

uayrnofi HoBI{3He, npaKTntlecroft 3HarrlrMocrrr n ypoBHro npoBeAeHHbx



uccneAoBalc.ufit Al{cceprallrroHHaf, pa6ora B nomrofi Mepe coorBercrByer

rpe6onanuru n. 9 <<floloxenus o rpucpKAennu yqeHbrx crenenefi>>,

yrBep)KAeHHoro flocranonJleHueM flpaenrenbcrBa Poccuficroft @egepaqLrr4 or

24.09.13 r. J\s842. A ee aBrop 3acJrylKr4Baer nprcyxAeHr,rr prcrouofi crereHr/r

KaHAr4,{ara HayK no cner{u€rJrbHocrra 03.02.03 - Murpo6uororus.

O$uqrzamnrrfi onnoHeHT,

AoKrop MeAr{rlr,rHcKr{x HayK no cnequaJrbHocrrl 03.00.07 - Mr,rrpo6nolorus

npoQeccop rcaQe4pu rpoMblluJresuofi rexHoJroruu JreKapcrB c KypcoM

6uotexnonorua fleprracrofi rocyAapcrseHHofi Qaprr,raqesrrrecxofi aKaAeMr{Lr,

Haq€UIbHLIK orAeJIeHI4fl npenaparoB 6arrepuorepannu Sulr,rana AO (HIIO

<<MurporeH) B r. Ileprr,r <<flepucroe HIIO <<"Ezoue4>>

Hec.rucrren Banepnfi AlercaHApoBr{q
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