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o$zqzanrHofo orroHeHTa Ha Auccepraur4oHHyro pa6ory Xa6arvna Maxcara Kn:aroezqa

Ha reMy "AHarpI3 cBfl3pr nonurraop$n:ua Y-xpoMocoMbr H poAorrneMesriofi crpyrTypbr

B Ka3axcKofi nonyrxqkrr4",TrpepcraBneHHyro B.qxccepraquoHHufi coBer [\.002.2i4.01 npn

(De4epa-urnoM rocyAapcrBeHHoM 6roAxenroM frpexreHw4 HayKr4 d{ucraryr o6qefi

reHerlrKlr ult. H.?I. BasunoBa)> Poccnficrofi axa4euur.r HayK Ha cor4cKaHue \nresofi crerreHrl

KanLvtilara 6uonoru.recKux HayK rro cneqaanbHocrr4 03.02.07 - fegerzKa

Axryaasnocrr reMlr uccJreAoBaH[q. Aualn: crpyKT]pbr reno$oH4on nouylxqzfi

qenoBeKa c HcrloJrb3oBaHr4eM AnannenbHbrx u Mr.{KpocareJrJrrrrHhrx MapKepoB Y-xpouocolru

{BJlserct oAHt4M rr3 Hau6onee coBpeMeHHbrx vt pe3ynbrarr.rBHbrx MeroAoB us.,lrcaprfl

lo[yntqfloHHo-reHerr.{qecKoro pa:noo6pa3rrs pa3nuqHbrx nonynxqnfi qeJroBeKa, rro3BoJrqer

lpoBoAHTr, KoMr{JIeKCHytO OIIeHKy reuO$OHAa qenoBetrecTBa B rIeJroM, oTAeJrbHbfx STHocoB,

BbIrIoJIHrrb Ql.rnoreueruqecKHe peKoHcrpyKrlr4r.r orAenbHhrx r|iunui.t, SunoreorpaSnuecxve

[ccneAoBaHLIt rart"llofpyrt[, MurpaqlloHHbrx [poqeccoB v psl, Ap)rrux 3aAaq. Hecuorpl na

6ypnoe pa3Burl{e MeroAoB, rro3Bon.flroilIr4x aHarr43upoBarb rerio$ou4u nony:rrqufi Ha ypoBne

IIOJIHIIX IeHOMOB, I4CIIOJIL3OBaHLIe MapKepOB Y-xpOnaOCOlrrr ilO-npexHeMy flBrs,eTcs.

aKTyanbHbIM AJrf perlreHl4t Ilenoro psAa BonpocoB fiorrynsqzonnofi reHerr{Kr.{.

Paseurrae HoBbIX rexnonorufi uacurra6noro reHor]rrrupoBaHvfl. H rexnonorrafi

6lronuSoprr,ralllroHHofo a:nalil43a,3a 'flocneAHrre HecKonbKo Jrer rro3BoJIr4JIH nepeftru Ha noerrfi

ypoBeHb Hgf{eHHt reneruqecrofi crpyKTypbr rouynxqufi qeJroBeKa, flpoBecrrr

BblcoKopa3pelualouue noJrHoreHoMHbre 
'rccneAoBaHHr 

reHerr.rqecKoro pasnoo6pa:zx

HHII{BI4AyarbHbrx teHoMoB. ArrHeFIo HaKarirHBa}otuuect AaHHbte IIo LIHnt4BwIiyanL,HbrM

feHoMaM LI3 pa3nutlHblx Haf{Hbrx npoeKToB rrorBJltrorct B cno6o4uoir.r Aocr}'[e r4 rro3BoJrrror

I{HTefpupoBarb 3Tr4 pe3ynr,Tarbr ttpu 6uouwSoprraaqraoHHoM aHaJrH3e pa3nurrHbrx no lracurra6y

MACCI{BOB NAHHbIX.

B rrocneAHne foALI npol43olxen nacroxrqufi flpopbrB B rrorryJurrllloHnofi reHerlrKe,

csggaHHlrft c rrI4poKI'IM BHeIpeHIreM MeroAoB MllC-cereeHr{poBaHpr-{, KaK n^nfl

noJHoreHoMHoro reHorlTnHpoBaHHs o6paruoe, TaR v nJts.rovcKa HoBbrK uusopvarr,reHslx SNP-

MapKepoB B pa3nvqHblx rarlnorplrrnax Y-xporr,rocorrasr. Zcnonr:onanrle HoBbrx

nrrcoroun$opMarllBHblx cnequ$uunrx SNP-vraprcepon Y-xpoMocoMbr flBrrtercs. oAHHM r.r3

Han6olee nepcrIeKTI4BHbIX HHcrpyMeHToB Anfl aHailv3a perHoHanbHbrx 14 STHr4qecKHX

lo[yntUI4oHHbIX reno$oH4os. Passurue MeroAoB MaccoBoro [apannenbHofo ceKBeHHpoBaHru

BbIBeJIo aHanl{3 reuo$oH4oB nolyntrUuit ua MaKcr.rManbHo Bo3Moxu;rfi yponeHb pa3perrleH]/^fl..

o6napyxeHlae orpoMHofo qrrcJra HoBhrx ran$opuarrrBHhrx MapKepoB [o3Borqer r4ccJreAoBaTr,



Sunoreuerl4qecKlre B3avMocBq3I{ orAenbHsrx nuHr.rfi BHyrp[ rannorpynn c HeBo3Moxuofi paHee

TOqHOCTbTO.

feuoQon4 Ka3axoB, HecMorpq Ha 3HaqurerbHoe KoJrr{qecrBo pa3nurrHbrx pa6or,

nocBtIrIeHHbIX efo uccneAoBaHl{Io, ocraercs orHoclrreJlbHo cla6o L{3}^{eHHLIM lto AaHHIIM

L{3MeHqI.IBocru Y-xporraocoMbl. luccepraqr{oHHoe r4ccne,AoBanue Xa6aritra M.K. no r{3) {eHr4ro

MapKepoB Y-xporraocouu B fiofiynsqurx Ka3axoB, TaKr.{M o6paeou, .f,BrseTcs BecbMa

aKTyaJrbHbrM.

llpo6nenraruKa, Kacaroulas.cs. po4onofi cr{creMbr y rropKcKHX HapoIoB, HecMorpr Ha

errcorrafi ypoBeHr lr3f{eHHocrl4, r4Meer pf,A HeBburcHeHHbrx BorrpocoB. feHernra s grofi cBfl3?r

Aaer borarefiurue Bo3MoxHocrkt 4rs. xccJreAoBanux npo6:reM, cBr3aHHbrx c po4ounerr.renHofi

crpyrrypofi. nocKonbKy pa3BilTne coBpeMeHHbrx MeroIoB aHaJrvrja nonynruuoHHoro

reHoSoH4a no3BoJruJro BbIBecrLI 3THofeHerrrqecK[e rlccJreroBaHnfl, Ha coBeprreHHo Hoerrfi

ypoBeHb. C noltouttrc coBpeMeHHbrx MeronoJIorHqecKHX noAXoAoB Mbr HMeeM Bo3MolKHocrb

no4po6Ho oxapaKTepl43oBarb crpyKTlpy, noApa3AeJreuHocrb, nonyn{qxoHHyro rr grHrrqecK}ro

rrcropr{ro pa3rr4qHbrx poAorrneMeHHbrx o6rqnocrefi .

CreueHr o6ocnonannocrr{ HayrrHbrx nonoxcenufi, BbrBoAoB rr rrpaKTurrecKr{x

peKoMeuAarlufi Aucceprauun. B ilpeAcraBnennofi Arrcceprarlnl,t [poBeAen no4po6laeilstuir

amalttrs po4onofi crpyKTypbr 6onrurrancrBa Ka3axcKprx poAoB r.r BbrrcHeHa ponb po4onlelrennofi

crpyKT)?bl n SopnaupoBanulr Ka3axcKoro reHo$oH4a. Anrop Atrcceprarlur riprr:env,ar rurrHoe

yuacrve Ha Bcex 3Tarrax [poBeleHr4fl prccneAoBalons. - or c6opa Marepr4ana rE $oprraupoBaHLrfl

KonneKrlrru o6pa:qon AHK, Ao CTATI4CTI4qECKOI4 OOPAOOTK}I NOJIYIIEHHbIX IAHHbIX'1

xaprorpa$uqecKoro ananrlt:, a.

flpe4crae.neHHat Ha perleH3r4ro AucceprarluonHas pa6ora o$oprr,rneHa rro rpaAr{rlrroHHoMy

IIpI4HIIHIIy I4 COCTO}{T I{3 BBeAeHLLg, TpeX lJIaB, 3aKJIIOTIeHI{', BbIBOAOB L{ CI]ICKa nliTepaTypbl.

{raccepraqrroHHar pa6ora r.r3JroxeHa Ha 148 crpaHr{rrax, rpor4JrJrrocrpr{poBaHa s 26 ra6tuuar,,ru

u 39 pucyuKaMll. Cnracox nirreparlpbr BKJrroqaet 324 r{crorrHprKa, r.t: Koropbrx 215 :apy6exHrre.

Bo Bnelenlau raKouurlHo o6ocHoerrBaercr aKTyanbHocrb r.rccneAoBaHtrfl, $oplaynapyercq rleJrb,

3al.avv, Ha]runafl HoBH3Ha rr Ha) rHo-[paKTr4qecKaq 3narrr,rMocrr pa6our. Idens, 3araqv pa6orrr

II IIOJTOx(eHIIII, BLIHocHMbIe Ha 3aql4Ty, c$OpuynupoBaHbr rreTKo vt rorur{Ho. B O6SOpe

nl4Teparypll aBTopoM rrpr,rBeAeHo no4po6uefiruee ocBeilIeHr.re Hcropur{ uccneAoBaHrrt

nonunaopQnslta Y-xpotuocorrlrr xasaxcxofi rronynrquu. Errrtn [epeqrrcJreHbr 14

npoaHanl43l{poBaHbr Bce Har{Hr,re cTarbr4 r{ r4croqHrrKr.I Ha 3Ty reMy. 3ro :acnyxraBaer oqeHr>

rucorofi oUeHKH I{ Mo)Ker cn}DKr4Tb [pocro o6pa:qonuM npr{MepoM Anr aHa-rrofHrrHux pa6or.

{uccepraquoHHoe HccneAoBaur4e Xa6aruua M.K. BbrrroJrHeHo Ha orreHr, o6urupuorr,r

clMMapHoM nollynsulloHHoM MaTepr{ane, c rprrBJreqeHr{eM ofpoMHoro MaccHBa AaHHbrx Airs

cpaBHlITenbHofo a]Hanvl3a. llpnueueune caMhrx coBpeMeHHbrx fio.qxoAos n 6aoc'rarrrcrzrKe tr



ur.rpoKr4fi Ha6op reHerrrqecKux MapKepoB Y-xpoir,rocolmr rro3BoJrr4Jrn aBTopy ronf{I4Tb

3HarrareJllnufi uaccuB fenorr{rrr{qecKux .4aHHbIX }r oxapaKTepu3oBarl renoQoug Ka3axoB Ha

coBeprrreHHo HoBoM ypoBHe pa3perrreHur. Pesynrrarsr rr BrIBoAsI pa6orst rloJlHocrblo

coorBercrByor nocraBJreHHbrM 3alaqaM. I4cnonrgoeaHnbre MoneKynrpHo-reHerl,IqecKl4e H

crarrrcrr,rqecKne MerorrJ r.rccneAoBaHrr.f, orrr4caHbl no4po6no, co BceMlr Heo6xogltuuua

ccbrJrKaMr4 Ha nepBorrcrorrHr.rKrr. ,{ocronepuocrb xapaKTepncrrrKn reHernqecroit crp}.KTypbl

Ka3axcKoro reuo$on4a B ueJroM, r,r Bonpoc o 6uororzqecKoM porcrBe rrpeAcraBr{renefi o.4Horo

poAa H reHerr,rqecKoM poAcrBe pa3nr,rr{Hbrx poroB y Ka3axoB, TaKr4M o6pasovr He Bbr3blBalor

counennfi.

Hayunaa rroBr{3ua r{ccJreAoBaHuq. B pa6ore BrrepBbre rrccneAoBaHa Y-xpouocoMHat

cocraB.rr.sloulax reuo$oHAa Ka3axoB c rrpr4MeHeHrreM rrrupoKoro na6opa SNP u STR-uapxepon.

flora:ana cBfl3b Mexly Mexnorrynxquouuofi feHerur{ecKofi prgrraenql,IBocrblo Ir poAolneuesnofi

crpyxrypofi y Ka3axoB. Bueprr,re [poBeAeH Aeransnrrfi fr.uroreorpaSuuecruft ana]rtr3

rarnorpylnu G1-M285 Ha ocuoBe rroJrHoreHoMHoro anaJtv3a Y-xporrocor,ru. llpone4ena

oueHKa cKopocrr4 MyrnpoBaHux Y-xpolrocoMHbrx SNP e poAcrBeHHbrx rro rrayxcxofi rnHr4rr

!py[[ax, c vcrroJrr,3oBaHrreM racrop[qecxofi Aarrr xtll3Hr{ o6rqero [peAl{a KJIaHa.

Hay.ruo-npaKTuqecKafl 3Haqr,rMocrb. flolyreHHste B xoAe BbrIIorHeHI{t

ArlcceprauuoHHoro uccJreAoBaHru pe3ynbrarr,r c)ruIecrBeHHo AorronHsror o6:relt

reHorr{rrrrqecK[x AaHHbrx An.rr rr3] {eHHErx norrynxguit, [peAcraBnsror HecoMHeHsrril nayrHnil

r4HTepec v vMeror MexAr4cutrn.rrr4HapHoe 3HaseHr{e Anfl nonyrxquouuofi ucroprLr

Hapo.qoHaceJreHr4r [enrpanrnofi Azuu v Eepasuu B rlerroM. Hosa.f, uH(fopuaqux o6

oco6ennocrsx crpyKTypbr renoSon4a HapoAoB Ka:axcrana u conpeAenbubrx rocyAapcrB

flBrrfleTc . BaxHbrM AononHeHr{eM K cyrqecTB}Torrlr.rM aHTpononoruqecKr4M, apxeonon4rrecKHx,

JTHHTBHCTHqeCKHM AaHHbrM, a'TaKlKe pe3ynbraraM. rronrreHHbrM IIpI,I HccneAoBaHUH npyfHx

MapKepHrrx renerr.{qecKr4x cr4creM. Kporrae roro, o6uapyxeHr,re r.r reHorr,rlxpoBanr4e HoBbIX

SNP-rrrapxepon Y-xpoMocoMbr Molrer cnyxrrrb He roJrbKo AorronHeHr{eM, Ho u aJrbrepHarusofi

ffiK-n4eHru$lrxaquu no ayrocoMHbrM noKycaM. Pa6ora BHocr4T cplecrBeHnrrfi nxraA se

ToJrbKo B perrreHue $yu4anaeHTaJrrHbrx 3aAaq 3THoreHoMrrKH, Ho 14 rltfl nonynruiroHHoro

cKprrHr4l{ra HapoAoB IJenrpanrnoia Azuu, o6uapyxeuus u or5opa ran$opvarrrBHbrx SNP,

av$Sepeirqrpyrorqux reHo$oH4rr pa3n[trHbrx nonyrxqufi, pa:pa6orxu MeroAoB r4x

coBMecrnoro feHorrrrrupoBaHuq Lr co3Aanrlr pe$epeHcHrrx 6a-: AaHHr,rx qacror feHorr,rnoB Ans

cyAe6Ho-Me,4r{rl}rHcKofi oxcnepru:rr.

BrteoArr ocHoBbrBarorcs. Ha non) {eHHr,rx aBTopoM AaHHbrx }r JrorzrrecKl{ BblTeKaror Ir3

pe3ynr,TaroB BbrrrorrHenHoro HccneAoBaHr.r.tr. BrreoArr o6ocuonanu v coorBercrByror

nocrannennofi qerlu vr 3a.4aqaM. lloroxeuzx, BbrHocllMbre Ha 3axlr4Ty, TaKXe xoporuo

o6ocnosaHu. Marepuanbr Ar4ccepragw xopomo [peAcraBneHbr Ha pa3nr.{r{Hblx xoH$epeHquxx,



ony6nr4KoBaHbr B poccr4ficKr4x H 3apy6exHblx xypHTrax a AocTaToqHo IIoJIHO OTpax(aIoT

noIrreHHLIe pe3ynbTaTbl.

Co4epxauue aeropeSepara coorBercrByer Ar4ccepraqzoHHofi pa6ore. OcnoeHrre

pe3ynbrarbr r{ccJreAoBanr.u orpax(eHbr B HayrHofi rleqarlr. flo renae AlIccepralluu ony6tuKoBaHo

12 pa6oy B ToM ril4cre 6 crarefi. B perleH3rlpyeMbrx Hay{HbIX r43g.annsx u 6 resucoB AoKnaAoB Ha

Me)KAyHapoAHhIX r<ou$ epenqu-ax.

lrzccepraunr{ rroJrHocrbro coorBercrByer cneuuulJlbHocru 03.02.07 - renervlxa.

Pa6ora B rlenoM npoH3BoAHr 6laronparrHoe BleuarreHlle, ee pe3ynbrarbl l{Meror Bax(Hoe

Teoperr.{qecKoe r{ npaKTzrrecKoe 3HaqeHvre [nq rrorryn-aquoHHoft reHerHKH rreroBeKa I'{ qenofo

psAa cMexnbrx Ar4cur4rrJrr4H. flpuHqranuaJlbnsrx BoirpocoB u HeAocrarKoB rlo Al4cceprauvrlr Her,

oAHaKo, cneAyer orMerr.rrb psA 3aMerranuit, Koropble He cHIDKaror Haf{Hyro I{ Ha) {Ho-

npaKTr4qecKylo IIeHHOCTb, a HOCST )'TOqHflrOuIUfi Xaparrep :

1) Hecnaorpr Ha ro, qro reKcr Aucceprarlr4pr qerKo r,r JroraqHo crpyKTlpl,IpoBaH, lr'arturcar -scHbIM

.rr3brKoM r{ xoporuo Bocrrpr4Hr,rMaere , o$oprunenue pa6omt BbIIIoJIHeHo c He6onrurzuu

HeroqHocrflutz. Tax, B TeKcre coAeplrcarcg. pa3nv-unble BapI{aHTbI Hanl{cauug Hagsanuir

xpoMocoM: Y-xpouocourr u X-xpoMocoMa (uepe: aetfuc) z Y xpouocoMa I4 X xpotuocoua

(vepes npo6en). Taxxe r{Merorcr rpu BapuaHTa Hanr4caHl4t Ha3BaHI4s poAonneuennoft

crpyKTypbr Ka3axoB : Ixe)KI{pe, <Illexnpe>> H ({xe)Kupe>.

2) B rercre rJraBbr Pe:ylrrarrr u r;a6rru\ax He BcerAa o4noo6pa:Ho rIpI4BeAeHo o6osHaqeHlle

rannofpyr[ Y-xporr,rocoMbr, BMecro e.4rlHofi coBpeMeHHoft nolreuxnarypbl [pLIBoA-trTct 14

HoBbre r{ yorapeBrxne Bepcvrv o6osHaqenvs. Knar,. Hanpunep , C2-M217 u C3'M217 .

3) Ha HeKoropbrx ptrcyHKax Ha;.rucr4 AoBonbHo rrJroxo pa3nl4rruMbl, HarIpI4Mep, Ha pl4c]'rlKax

3.29,3.3t.

4) B pa:nuqHbrx ra6luqax Bapbnpyer pa3Mep urpuSra. Heorrerr,ureMofi qacrrro pNclurca 3.33

rBJltercr ra6maqa c AaHH6IMI4, na6pannrrMr{ oqeHb MeJIKI,IM IupuSrou.

5) IIo reKcry aBTop MHofo pa3 rrprrBoAnT B cxo6xax anrnuficxr.rfi. sapuaut repMHHa nocne

pyccKoro, HarrprrMep: perpoBr.rpycHbre (retroviral). Henou.rttto, 3aqeM npLIBoII4rb

o6ueHseecrHbre repMr4HLI Ha .[Byx f,3brKax.

6) B rercre Ar{cceprarlur,r He rrpr.rBoA}rrcs ,qaHHhrx o rrJrorHocrrl IIoKpbITIzt ceKBeHI4poBaHHbIX

10M6 ) racrKoB Y-xponaoconr,r n Qx.nrrparlr4lr ) racrKoB IHK no Ka.{ecrBy Ins oilpeAerelnlzfl

TeMrroB Mpr.{poBaHns SNP. HexcHo, 6rtna tu rrc[onb3oBaHa Bcs. ilocneAoBareJlbHocrb

ueJrr,rKoM, Irnu nplrMenfi.Itcfl. xaxofi-ro KoHTponb KarlecrBa. Ecru e paMKax 3THX pactleroB

6r,inu ceKBeHr{poeanr,r o6pa3ubr roJIbKo oAnofi rarrnorp)alrlbl, To 6ez auastn3a cuerrneHl{t

MyraHTHbrx a,'rlelefi HoBbrx SNP-rvraprepon nopofi 6sreaer Aocraror{Ho rpyAHo orceqb

peanbHbre SNP or ourz6ox [poqreHuq pr{AoB B rrJroxo qLITaeMbIX y{acrKax.



3ar<.nroqenne. BsrcrasaHHbre 3aMeqaHufl [paKTrrqecKr,r He Kacarorcr coAepxaH]rx nayruofi

qacrkr pa6oru, npoBeAeHr4ro rrccneAoBaHnfl, B rIeJroM, H He yMan.sror 3HaqrzMocrlr noJIf{eHHbIX

pe3ynbraroB pr BbrBoAoB. lucceptalqlz'x il Anrope$epar rroJrHocrbro coorBercrBylor

rpe6onanu.f,M "floroxeHr.{r o [oprAKe rrpucyxAeHr4.f, f{eHbrx creleHefi" Kacarculnxcx Hayrnofi

r4 co.qep)Karensnofi qacrr{ pa6orrr. Haytro-uccneAoBarenbcKar pa6ora Xa6aruua Maxcara

Kl,rgaroea.ra Ha reMy <<Auanz3 cB.rr3rr nonurraopSusua Y-xpoMocoMbr v po4onlerrneuuofi

crpyKTyphr s xa3axcrofi [orryJrrrlnr.r) rBJrrercr HayqHo-KBaru$nraquonHoft pa6orofi, B

xoropofi pemeHhi aKTyanbHbre 3a4aqv, r.rMerorlrae cyilIecrBeHHoe 3HaqeHVe Anfl gsor]ouuoHHofi

v nonynxqnoHnoft reHerr.rKra qeJroBeKa. tr4ccne4onaHue BbrrroJrHeHo Ha KarrecrBeHHoM

MeTOAHqeCKOM ypOBHe C rrpr{MeHeHHeM COBpeMerIHbrX M0neKynrpHo-feHeTr.rqecKr4x MeTo.4oB.

Pe:ylrraru vccneAoBal:afl Hec)"T Teoperuqecr(yFo 14 npaKTvrrecKyro 3Haqr4Mocrb. Pa6ora

coorBercrByer coBpeMeHHbrM rpe6oraHxrna n.9 <<flonoxenlrx o [prrc)DK.qeHurr ) reHbrx

crenenefi>> crenenefi (nocraHon.irenne llpaenreJrbcrBa Poccr,ritcr<ofi @elepauvu or 24.09.2013 r.

.I1b842, B peAaKrru-{x or 21.04.2016 r. J\b 335; or 02.08.2016 r. l\b 748), a ee aBrop Xa6arnn

IVlarcar Kusaroeuq 3acryx{r4Baer npr4cy)KleHlir )nreHofi creuesu Ka:r.p;r41ara 6uororuqecKr,rx

Ha)'K rro c[er{r4anLuocrz 03.02.07 - reueruxa.

O$nquamnrrfi onnoHeHT:
Beayqufi nayrHuft corpylur{K
na6oparopr4 14 gBonlouaonnofi reHerr{Kr.r
Hayruo-uccneAoBarenbcKoro HHcrr,rryra
MeAr,rurrHcKofi reneruru
(De4epanuroro rocyAapcrBeHHoro
6rcAxernofo Ha) {Horo }qpexAeHIrt
<Torvrcxufi Harlr4or{aJrbnsrfi rzccne4onarenrcxuft
MeAr.irlt4HcKufi qeHrp Poccnficroft axageuuu HayK))
(Torr,rcxuii HI{MII)
AoKTop 6uonorzqecx ; feHeruxa) Xaprxon B.H.
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