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Ha aBToPeoepaT Anccepraqtn IIroEr-rHa AJreKCanApa BnaA[MrrPOB[qa Ha TeMy

(no,rHoreHoMH6rfi aHiUIIS TeMIreParl4tHoro roMeocTasa l{ xo'lo[oBofi aAalTraqult y Kpylrqofo*;;;;;;;;;; 
t y"no'nqx c;6rPD' npeAcraBreH*,'Io Ha cor'cxaHne )^ru'oi crcne'u

' xa"Aulita 6nuornqerKrq HayK no c[equarr'Hocm 1'5'7' feHsflx€

B npeAcraBneHHoM aRropeoepare Anccepraql A'B' I'Irouma paccMarpltBaerct

npo6reMarHKa coBePrueHcrtsoBaHHJl "*oAou "4u1o^q* 
KPyltr{orc pordroro cKora (KPC) K

*ioogto*y -r*ury. flp"g*utot llccreAoBalrru BblcrynarcT relrerlrlrecKl'Ie MexaHI'I3MbI' Koropble

,ro*oi*oi xpc coxpautrE teuneparypnufi roMeocra3 npz sr€Kn'x reM[ePElryp;x' a raloKe no'ncK

reHoB Iz AHK-MaPKepoB, cB!3aHHbtx c xonoAoaoi agamarg'rei'

dtmpe$eput o4opoalefi B coorBercrBrlli c ycranoBreHrtrMri rPe6oBaF tr'll r'I l-rerotKen Ea 17

crparurqax KoMlrblorepHoro reKcra. B .tpy*rypy 4ottyt"oa BKIIIoqerIbI: T13-::t:^i3
nn6opuaquouur,Ifi ct'""o* otmo""'ttot' cBeAellus o HaJ^ roM p)'KoBoAltrene' AagHbIe Besm|elt

oo*rr*uutt, a rarxe o6qar xapaKT€pncr[Ka pa6orsr, co4epxaqar JrKa3aHn€ aKryaJlr'llocrq

;il;;;;;, ;;.rr" p"rpu6*ut"o.''n reui', q""ru Ii 3aAaqn 
-nccrleAoBal 

rfi' HayqHy'o

HOBlt3Iry, 'reopeTlrqecKylo lt upaKTltqecKyto 3HaqI]IMOCTb LCCJIeAOBaT It' MemAoJ'Iormo I| MemAEl

[coteAoBaHur, octroBHbte noJroxeHut, 
-""r"oatto," 

Ha 3aql{4/, BI{Iran aBTopa u anpo6aquro

pa"ynrr"to". lhr-arparr'rarrri uatepual npeAcraqleH 4 pllcyra€rurl n 6s ra6mrl'
yKa3aHo, qm Ar'rccepraqltoHHoe hccJleAoBasue ratto)I<eEo Ha 129 clpa},lruIax BKlrlollaer

BBeneEr,re, o63op JrltrepaTyPbr, Mareprlanbr u MeToAbr lrccJleAoranufi, perylrrarrr ucc[eAoBaHrtfi'

3a(rroqeHr,Ie, npeAnoxeHraq flPorcBoAsrBy, 6u6'T rlorparlnvecxlfi cnzcox r-r 6e: npnnoxear'rfi'

IL/urocrparaBHat tlacrr' AaccePraql4i "ogeprffi 
a rc6t:'ag u 20 pucyltr(oB EH6nxorpa+FrecK{ii

ctticoK sKtloqaeT 371 ucloqHl4 He JrKa3alio, cKon'Ko [peAcraBrlel']bl Ea IerocTpaErblx t3blKax IIo

pe3yrbraraM IrccrleAoBaHrit oEy6J'rzIoBaHo 5 rayvuutx pa6m, e roM !trlcre 2 crarr'l1 B peIIeBIzpyeMbD{

iayrr*x ngpna,"ax, peKoMeHnoBarurbD( BAK: IIucLMa B BaBuoBcKt{i )KypHaJI reFert-{Kll Iz ceIIeKLsT t'

BaBaroBcK{i xg/pHaJI reHerlrKn I,I cereKq}tI, ocrarlbHhte 3. ry-plYY^:.*:"qyHapoAsot 
cscreMa

*"*fuu*, fiie tssN: 2075-1729 Scopui, sctl, BMc ISSN: 2730-6844' Genetics Scopus' SCIE '
Anima] Genetics ISSN:0268-9146 Scopus.

AKryanbHocrb ltccr'reAoltaHut o6ycnoB'leHa -. 
HeooxoAlrMocrllo co3AaHafi

BbrcoKonpoAyKrraHblx fiopoA KPynHoro poraroro cKora (K?C)' aAanr{poBaHHEIx K xorlo4aolry

nlzvary oio6enno Ans ceBeprsD( TepPl-rropufi P@ cnoco6Hocrb xriBorHbD( coxpaHtrb

reureparypnrui roueocra3 npI'I Hl'I3KHx reM[eParypax - KrrcqeBofi floKa3are's a'qarral+{Iz K xo/loAy'

Hegocraro.*raa aAama{nr flPrBOArrI K rKUsfepMI4I-I, yxyAuleMlo I1poA}{ITIZBHOCTI'I H

DerrDo,avKTI]!aHI,D( XaqecTB, a TaIO(e K IlOEt'IlIleHgOi CMepTHOCT', TeI'lT'
' ' -f"""t""""on" 

TexHoJror[a (reHoMHaq It MapKep-oPuenrupoBarnras cereK{l{t' reHoMHoe

pegarrr[porarue) Moryr yrlyqrut4Tr, aAarlraqfioHHble Bo3MoxHocll'I KPC'--Ho A'as rt' npIiMeHeEIzs

ny*rru trr4optuqz" 
'o io*aratuyrool* renax { ,4HK-MapKepax 

qxcno IsBecrablx SNP-

KaHAIrgmoBJ cM3aHHbIX C XOJTOAOBOfi anarffallljei' noxa EeBeIMKO' -
Cla6rzpctcze uorryr'Ilu1{!1 repeQoPAcltoil I{ Ka3axcxofi 6enoroaogofi noPoA - rr€PcneKfla--H$fr

obleKr ,[tls IIoacKa raKa( rexoa u noarat op$tz:MoB BblttBrleElle 9TI'IX reEertr'IecKtix MapKePoB Moxer

6cIIb zcnons:osaHo A,'Iq cerel{llaj KPC c yJryq[IeHHbIMri aAanrt{BHbIME KaqeqrBaMl'

HayqHas soBn3Ha pa6our coctor{I B ToM' qro B[epBbIe lacc'IeAoBa]tri' KaK reHerl'rKa

,ror"ro"u"r a"pesop4ar"I cu6rapcrofi celreKql'tll L ragaxcroi 6etororosofi flopoAe aAanErPoBarEcf K

.",r"non y 
"-04y. 

BtqcHlrrocL, qro reH GRIA4 Moxer tirpar" B ruryrc porb B anarrraq[I-r KPymloro

poraroro cKoTa K xoJroAHbrM ycJloBrjrrM, Taroxe o6nappxnm-r, {ro y rcpeooPAoB tz: ctz6upr pexe

ur"p"n"ro""" BapllaFrll reHoB (anneffi SNP) li: celrefislBa STAT, Korop6le IUPxo BrwIIor Ha

paniogy*t**ta cnoco6Hogrll. 3To Moxer roBoptrrt' o roM) qro 9T!r tdisorlsle reHerlIlIecKI'I

npv cnoco6u,u-rcl, x cyPoBoMy K,uMary Cu6tipr,t.

t"t zrttnt- d4oo /' | 7/t"|
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IlparonqecKas qeHgocrE uccteAoBarlnfi 3a(Jlloqaerct B noBbl[reHtut soQekrtiBHocru

cererc{Holllroro [poqecca 3a cqer rrnrefpaqtl4 renoMHbE AaHHbIX, OAEaKO OKOtrqare/IbHEIr pe3y[bTaT

onpeAerrercg r.nvrenao (lenorrznauecKllMrl rloKa3areJltMa B KOHKpeTELIX yCJIOB{tlX coaepxaHltl'

Bni4peuue coBpeMeHHbIX rexno,rorni norgorrser 6o'1ee roquo nporHos[poBarb IUIeMeHHyIo

q"rrnoar nu puat"* oranax, Ho ycnex cer'lexql'tt 3aBl'Iclfr or IoMIUIeKcHoro yqeTa KaK reEeruqecKax'

** " 
n"pu-n^"a*x $arropoo, TaI{Ida o6pa3oM, oqeHKa ruleMeHHBIx xliBorHblx cJIyx[T Ba'KITLIMT

HoIIeo[peAe,I'ro[]I.IMIoMnoHeHToMcI,cTeMbIceJlexqu,l,rAeperllaloqyropo4bapaeT
OeHornlEqecKat peantBaqr4s reHer{qecKoro rloreH{Izana'

B xoAe uccfleAoBaHnt peaurr€oBaHbl K/IFqeBEIe 3aAa!rn: uPoBeJrIi nonHoreHoMHl'ri asarl'13

accoqzaqaa iqWA.sl 
"g"r-nu*roft 

p""*q- Ha xonoA y repeQoPAoo crl6rzp-crofi ceaerqr'tll !t Ka3axcKoft

6eaoroaogoi ttopoAbl, I4crloJrl,3yf AaxHbIe reHqrrinr'rpoBaHug Ha AHK_qmax HaIIJIE reHhl li
Bapr-raHTbl AHK, KoroPble Moryr BJIuqrI' Ha aAarna4-fio K xoro,qy, c noMou{Elo peceKBeMpoElHls

xtiBornblx c Pa3HblMt4 ypoBHqMIz alamaqrx-r. Taroi<e cpaBHrinu tracrorbl AHK-nonuuop$rzauoe'

CBTBaHH6TX C xo3ttcTBetrHo BOKHbIME [PLBHaKaMI]r y aAaITII'TpOBaHHUX K xOJIoAy repeoopAoB l'I

:apy6orc$rx repeoopAoB. Bce 3aAaqn cBt3aHl'l c qeirlto tccJIeAoBaHItI - 
RLrsB[T]' reHentqecKle

MexaHa3MLI, KOTOpble [oMoraIOT L?yIIHOMy pofaToMy cKoTy aAalflrpoBaTbcfi K xoJ'roAy B ycJIOBttlX

Cu6rtp*r.
B uccreroBaHEu qcnorr'3oBaHt'I cneAyrorqne MeroAEI: GWAS c ricnollb3oBaHrieM AaHHbIx

reHoTtrrMpoBaHr.s Ha AHK-qI,nax, peceKaeHlipoBaH[e )KABOTHEIX C pa3JIIZqHr'IM yPOBHeM aAamaqLlz K

"onoly, 
apuu*t"*" .racror AHK-noraMopsrzn'roa y aAarrr'rpoBaHHbrx K xonoAy 14 :apy6exc$x

repeQopAoB.' ]i- *ar"r^ 6lun {cnorlgosarEl pasirnrlH6le I4HcrpyMenrbl ' 
rloAxoAr'l: Tecr EMMAX Art

GWAS Ea ocHoBe orAe,sHblx SNP, recr HTR A,It GWAS Ea ocHoBe rarulortrnoB' MeroA reHoMHoro

**"por", r"to.q natl *ru*r - Xox6epra 4m rlolpaBKa Ha MHOXeCrBeflHble cpiIBHeHIzs' Fi-aHanu3

MeTOAOM (CKo.[b3[]qefo oKt{a> Atul BEItBTeHAs reHoMrlblx paionon' Bnsqlou+u Ha pa3JII't{I'g Me4Ay

"pynn"r" 
*tu-""it c pa3Hoii aAaflraqriefi K xofloAy, aaalu: {ynrclzonalrinoro o6ora]qeH}rl c

loMolrlbro Be6-cepBrica DAVID.
O6pa6orxa 4anr+,x noBTopHolo ceKBen[poB'lnwl ocylqecrB/Isracb c [ptiMeueuaeM nporpaMM

NGSSNP ; Vadant Annotation Integrator. AHHoraqfl{ reEoMHEIx paioHoB npoBoAl,uacr' Ha ocHoBe

Oaina pa3MErKIz Bos-taurus.UMD3.1 94 flPoerra Ensembl'

IlpaKrtt.r€cKat 3HalllttMosrt' cocrol'tr B ToM, qro rlolyqeEHble AaHHriIe Moryr or'ITt'

prcrrojrb3oBaHEt B CereKl+iu KpynHoao pofaroro cKola nocJle noATBeptiAeHat accoqgaqlaft Ha

He3aB[CnMhL{ BbI6OpKaX KaHnl',InarHble sNP MOXHO 6yAer nprxueHrrr' B MapKeP-OpUeFnIrpoBaHHot4 I'l

reHoMHoi ceneKruilr. 3ro noaeoarr ylyuuran aAarrraqxrc KPC K xoiroAHoMy Knl&lary tr [oBBIcr{Tb lix

BOCIpOI43BOA[TeJIbHLIe KaqecTBa B cypoBblx ycJ1oBulx'

B paoore nPoBeAeHa oqeHKa anarrrt'Bnof PeaIcIrIi Ha xo,loA Ia Maccbl Tera y repeoopAoB

.rorp.Li ..n"-o+i, 
" 

lara"crofi 6eno"o,'toaoii nopo4lr' .{'nx amro }rcfloJlb3oBilrlllcb MeroAbI GWAS

(a ,ir-"*a"""" t"croB EMMAX ll HTR), noBropHoe ceKBeHI4PoBaH]Ie' Fsr-aHan 3 ueroAou

)a"ori"t"ni""" oKHa), aH.Lrl'I3 dyHXrIuoEaJBHoro o6orar{eH[t c rIoMou{EIo Be6-cepBlica DAVID ll
nDvflre l1Hcmy14eFrIbI.

B pe3y'lbrare uccteAoBaHtiii c npriMeHeHtieM MeroAa [oIIHo-reHoMHoro aHairl/Isa acco4llal+'lt

lcwasi fcriuoudno, 'no pafiou reuona, rx"rrouaroqafi reror MSANTD4 u GRIA4' AeMoqcrPripyer

craT[crl]lqecKl 3HaqttMyrc accoqr'raqzlo c a4ann-rerrofi repruoperylrropnoft PelKliT-l 
- :-9

3(CTpeManbHo H1-t3KI4e TeMrleparyPl'I y repeQopAoe crz6wpcroft ceJIeKII[X r'j )Kr1BOTEbIX Ka3aXCKOIZ

6e,:o'roaoBoi [opoAbl. CpeA], ugerrn'l$ut1lz poaauux re]rerrflIecKltx 3teMeFToB ocoboe BHuMarII4e

npr"na*"t talr Cruea. ,{arruui rin paccl\4arpfiBaerct Kax HM6onee Bepofnlbli KaHntAar'

BoBneqeHHtrt B rloAAepxaEse reMneparypr{oro roMeocra3a B ycroBl?ulx M[orepMtr' GRIA4

r<o4r,rpyer cy6te4rzar-rqy r.iryraMarHoro AMPA-peqenropa, Koropblt {rPaer KnoqeByro pojlb B

n"p"g"* uotOy"!A"1o,q"" 
""ipororort "ttHairoB 

B qeHrpairEHoi uepeuofi oicreMe' flpl4Meqme'lbrIo'



qTo rlprj lpoBeAesr[ GWAS c qenbrc BLrrBreHt&r accoq{al$i c oeHot'IrloM Maccr,I Tera He 6Evro
obHapjrxeHo 3HaqrMbu carrraroB B pafio{e nor€.rr,I3arlrlll reFoB MS'aNfOa 

" Cnfna. .4aHr6ri daKr
Iro3BOJnIeT rpeArronox[T6, qTO CereKqr.roHHoe AaBneq{e Ea aJrre]rhrrbre Bapr,rilHThr B yka3aHHoM
reEoMHoM perrjoHe rle 6yAer oKa3EIBarr HetarI-IBHofo B.ir,t IHI.LII tta rlol<a3aretE l\4accbr rela xt4Borg6lx,
Aeranbrsrf aHiLrM3 AaHlrBx pecexBeHrapoBaHrrJl no3aorrn r.rAel{Triord.pt,oBarE psA reHe?lrrrecKrzx
Jro(ycoB u oAsoHyqeorrgr*rx noru_ruop{r8MoB (SNp), paHee AeMoHcrp}tpoBalBaurr< accoquar{xo c(DerloMesaMl, xoiroAoBof r.r renrroBoi aA;lllrarlwr y Kplrrrroro poraroro cKora r lpeAcraBrre.[e,
ApJrux ri(coHoM[qecxux rpFln. B ux .n,Ic,lo BxoAcr rarote reE6r, KaK THBS1, COk17, IFNGRI,
D-DX23, PPTI, CCLS, ATF1, PLAIA, PRKAGI u NR1l2. CparlonerEHLri aHanu3 qacror a,r.rere,
SNP B rlonyr.fl{rrx repeOopAoB crr6[pcKoi cerr"oq", n 3apy6exEbrx repeoopAoB BbrqBm
AOCTOBeprSre pa3r[qwr [o pcgy noKycoB B reHax ceMeicrBa srAT. yKa3aHH6re reHerrrqecKrreBap[alrrbr accoqr[poEarrbt co cHrDKeHteM [oKa3are,rei BbDKr_rBaeMocrr{ gM6DzoHos r.t
oruroAorBopreMocr[ ooqrzroB in vitro. npllMeqareJcllo, qro qacrora ue6aaronprrnlEr a,raelei e
cu6rpcrofi nonyn*qaa repeQopAoB ora3anacb cyrqecrBeuno HrDKe, ver,a r :apy6exr*rx nonyaeq*ax.

Teu ne uenee neo6xognMo ojrMerfir,r, psA nepc[eKTnBHBrx npeMoxenufi: Heo6xoAuuocrr
penmrrcrg.nz pe3yrrETaroB B He3aBrotMLrx roroprax. Oro ftpqrrfiecKra Ba)<Eo A/,rq [oATBepx(4eun
HandxEocr[ r,r Boc[po[3BoAr-rMocrlr Bt rrBteHHbrx accoqaaqri. pernrlraqm o 6o,ree rplrurux upa:noo6paeuux nu6opxax no:oo,rrr y6e4rrrcx, uro o6napyrxenrrlre reHeT{lrecKrie MaDKeDr,r
AetcernreJrbuo cBsar$r c aAarraq{ei t< xonoAy, a He ,BrsrorcJr pgyrlTaroM a"1.oafi"o"ri ,[
cnel{z0r-rqE6r ,ronbKa Nrt nccrreAoBaEHoi rorrylaqlra. Orcyrcreue 4aunrx o 45,rrxqroua,rrruxMexaur€Max. Xorr rrcc.{eAoBaune [AemrQuqupyer re""r"qec""e *ap*eprr, uaaorgrrul,oua"ote c
4Aalraqrzer K xonoAy, or'ro ne ga6r rny60roro rroH[Ma]rur MoreKy.[rpEErx ,LxrerorrHErx MexaH43MOBJilexaxlrx B ocEoBe 9Tux accoquaqlri. IlpoBeAen[e AorronF{Te4,Hbrx gKcrleprrMemoB (in vitro invwo), axaruS gKcnpeccuf feHoB rr 6e,1KoB6rX IpOA]'KIOB IIOMOnIO 66r rrpoecr.rrTB, r(a( lMeEHo
BbutBrteHHUe reHerlflJecKle BapraHTII sfi,I'lor Ha cnoco6HocrE xrBorHLIx aAarr,poBarl,crl K H,3KI,iM
reMrrepaTj?aM.

3aranorrenre. IIo aKryanBqocrr-1 TeMBr, Ha)n{EoMy }T)oBrrrcr TeopeDrqecKo, 3Hatrr4Mocru
no./rj4rer r6rx pe3ynhraroB Ariccepraqr_roHHar pa6ora AneKcaH&ta BJraA[MrrpoB[qa IfroE[Ha
cofitsercrByer rpe6oBarnjE\,r n.9 -14, ycraHoBner+rru nllonoNeln,elr o noprA(e nplrcyrl4eHr{
yqerbDa creneHef), ]"r,Bepri4eHnbrM rrocraHoB.rreHteM llpaBrrrerbcrBa poccricKoi Oqaepal+M or
24.09.20L3 r. Ns 842, a ee aBrop AreKcaHAp BnaAnMnpou"o U"o*""u ,acoJo*"Baer nplrcjDl!4eHac
JryeFoi cTeIlerlll Kaq4EAaTa 6ro,1on .recK[x rrayK rro ctequzuLEocTr_r 1.S.7. feseTl4(a.

BeAyqlzfi Haytrul[t co4ryAnu1
raooparopra AHK-TexHoroMi OTAena aeEer[(ri ceJGc(oxo3cficrBeHElrx )K'BorHLlx
KaxAtnaT 6!ro.il. HaJrK Anercarl4p EBreE6eBrr.{ KararuH[r@B

OfEHy (Bcepocorftclo i Haf{Ho-uccneAoBarerbcK_ri lrucrr-l'ryr nneMeHHoro Ae.[a>

Agpec:141212 MocrcscKar o6racrs, ll}llrKr_rncrcri paiiou,
n. JlecHhre nonsHbr,
Ten.: I (495) 515-95-57,
3r.IIotIIa: aekalashnikov@yaldex.ru

IIoArIrrcL A.E. Kara[nMKoBa
YqeHlri cerperapb BHtrI tr4rueM

fl"Ctti--
.:l.j2-'-. r;1 i i"

63

\""

-:"?,

::a

H
TI

06.10.25
I4.M. lynano


