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o$uuuanbuclro onnonenTa KanamHnrconofi Jlm6onn AnencanAponnu Ha

Ar4ccepraqlloHHylo pa6ory E.roxnnofi Hunu Bacu.rrueBubl Ha reMy
<<tr{cnortsoBanrre RHK-rraapKepoB Arrr ugenru$nKarll{H, coxpaHenl{.r vr

pa3BHTHr reHerHqecKHX pecypcoB KoneBoAcrsa Poccuficrofi Qegepaqtau>>,

npe,IcraBirennyttr Ha coHcKaHI{e yidHofi crenenu roKropa
cenbcxoxo::sficrneHHblx HayK no crrequaJlbHocTn 06.02.07 - Pa:seAeHHe,

ceirerilurr r{ rexernxa ceJlbcKoxosxEc'rnenHblx xHBo rlhlx.

ConpenleHHbre Merogbr renerrdKn rBJlflorcf, HHcrpyMeHToM Ans

n,rieHr'N$iaKaunn ceJlhcxoxo:.s.ficrneHxhrx )KKBorHhI , onpeAeJlenufl crenenn

pollcrBa, ypoBHfi reHerraqecKoro panHoo6psirrfr., MoHHTopHIrra ilofiyntul{ogHbrx

rrpoqeccoB. C ux noMorrlbro MoxrHo BbulBlITb B reHoMe ffiK-uapKepbl

HacnegcrBeHHbrx sa6onesaHxfi vnv H€urlaql{e Bap.I{a roB reHoB, cBfl3annbrx c

)KeJralteJrbxrrrMn r"rpn3r{axaMn. tr{ccleAonaHl{tl aBTopa rro HcltoJIb3oBaHI4Io ru{l(-

MapI(epOB AJI}I OU€IIKH l.eHeTHq.eCKHX peOypcoB tshlnoJlHeHbi B AIfl'yaJII'HoM

Ha[paBJreH]rH coBepIrIeHcTBoBaHI4t nJIeMeHHOro gerla B KoHeBo,{cTBe.

Hay.1s*" HoBr{sHa. Anropona Bneprbre rrpogeAenbr cpaBHHTeJrbHbIe

rrccJienoBannfl. 30 nopo4 nouraAefi no l7 mranpocareJIJIHTHbIM JloKycavr ,{FIK,

ycTaHOBJreHbr pa3fll,Iqug Melrily HlrMlr H Bbrf,BJIeHbI npHBaTHbIe aJIJIeJII{.

Cdrop*rnpoBana 6a:a AasHbrx reHeruqecKux MapKepoB 6o.uee 20 rHcs'I ToJIOB

.nogra,&efi. Onpe4eJleHa napNa6enbnocTb ranJlorunoB urf$K, rpoBeAeHa

nacnopru3allnfl MaroqHbrx cenrefic'rs. YcrauoBJrelr ypoBel{b roMo3urornoc'rl{

nouragefr ilo MprnpocareJrJruTnbrM JroKycaM B 3aBrrcuMocrl{ or creneutr

nH6pu6xnra. lloxa3ana cra6iarirnocrb reHerltqecKofi crpyrrypbl tildcroKpossofi

repxonofi nopo,ubr noura,qefi iro MrrKpocareJrJIHtHbIM JIoKycaM renoMa B TeqeHne

30 Jrer. I4ccre.{osaH rorrprMop$uavr reHoB MSTN H DMRT3, cBfl3aHHbIX c

xosrr'ficrneHno-noJte3xhrMx npH3HaKaMH JrorJraAefi. YsralroBJlena rlacrora IvryrailruI

rlrnxorexcuxrashl (GYSI), Bbl3hrBalcrqefi napylueHllfl aGorll MrIIIJII.

Teopernrrecmafl sHaqnMocrb, flonyuennue 3HaHHx o HarHr{HH

MoJreKyJrrpuo-renerurrecxprx oco6eHnoctefi y JIoruaAefi pasHux rropo.4 BHocflT

BKJTaA B reopnto nopo.qoofipa3onanufl kr orKphlBaior BolMoxHocrb H3yqeHua



reHerljr{.flcKofr o6ycJloRrIeHHocrH rhopr*HpoBaHHfi $euorHnHqecKHX

ceJrer(uHoHHhIX npI{3HaKOB y JIOTUaAeH.

If pa lcrn*lecnarl I rr a q u Moc'r b p*ynbraror HccrIeAoB auufi. ocHoBbrBaerc fl Ha

Bo3MOXHOCTH r{C[OJrb3OBaHr,rs MHKpOCaTeJIII]ITHbIX MapKepoB AJI,{ noBbIIrIeHI{f,

at!{exrunHocru nnen,tenHofi pa6or:u B KoHeBo.{crBe nyreM nacrroprx3allHll

nopog, onpe,ueJreHlrfl Hx renernqecrcoft crpyKTypbr, ypoBxfi rerepo3l{rornocru,

relreTgilecKgx ,qr{cTaHUH*, ctenenpr BJTHflHH;I yJryqmarcu1xx nopoA, MoHHTopHHra

ceJreKunonHbrx ilpoqeccoe. Brrcornfi yponeHb noJluMoptlutrnra yqacrKa {-uernn

MT ilHK Moxer safirn rrpnMexeHue B ugeurNdruKailula H KoHTpoJIe

npoucxolKAeHnfl .rroura"qefi. B rrJreMel{Hofi paGore MoryT 6rtrl HcnoJlb3oBaHbr

MapKepxbre renbr MSTN u DMRT3, nrnxlcrque Ha $opnaxpoBaHl{e 3HaqnMbrx Arfi

ceneKr-IHH npi,r3naKos. Brrcoxafl rracrora Bcrpeqaelvrocru MyrauHH B reHe GYS1,

rlbrSbrBalouefi unonaruro, fiBrsercfl ocHoBalIHeM Ar.s BBeAeHHT o6xsatenbgoro

MoHnropr{}lra Myraqr{H y ;rorua,qefi Ttx(eJloynpfl x}Ibrx nopoA.

Hccne,{onaHur np Bo.uHJI}rcb c NcnonssoBanueM o6qerrpnHf,Tblx

3OOTEXHI{TIECKI4X KI ATATMCTHqCCKHX MCTOAOB,. A TArcKC COBPCMEHHbIX METOIIOB

MOJTeKyJItpHO-reHeTHqecKol0 aHaJIlI3a.

Crpyrrypa Alrcceprarlr{rd coorBercrByer rpe6oaalrusrvr BAK. ,{gcceprar\vrfl

r{3Jroxrega Ha 271 crpaHnrle, cocror{T Iit3 BBe,ueHI{tr, JluTeparypnoro o6sopa,

rlnncaxuf, Marepuanon i{ ero,&oB nccJleAoBanwia, pe3yJibraroB klccJlegonauraft n

ux o6cyN,&eHr.{x, BhIBoAoB, npeAno}Kegnfi npolt3 BoAclBy ? cn}IcKa HcnoJlb3osauuofi

ngreparypbr H npnnoxeriufr, Pa6ora coAepxl4r 44 pHcyHKa H 43 ta6lnqrr.

CnNcorc HcnoJrb3osaHnofi nnTeparypbr BKJlroqaer 509 ncroqnnKoB, B ToM tIHcJIe

267 ua HHocrpaHHbIx x3brrax.

Aerope$epar B nparxofi {opue orpax(aer ocHoBHbIe roflox(eHn-s

,{nccepraqxonnofi pa6orsi.

B nepBoM pa3AeJre anTop rrpegcraBJmer pe3yJrl]Tarhl rrcnoJlb3oBaH]Ifl

MHKpocareJrJrHTHhrx noxycoB rtpx KoHTpoJLe nponcxox(Aennr noura.qefi.

?lccneAosanr4fl noxa3aJrn, r{To M}rKpocareirJrnTgble MapKepbl .{BJL'IIorct

e{i$exllnHbrM HHcr"pyMeHToM AJrfl HlleHtrn$uxaqvr4 T! racilopru3arlllu rlopoA,



orpel{eJreHHrr ux reHerHqecKofi cTpyKrypbr, ypoBHrr feHeTl{r{ecKofo pa:}H006pa3l,Ifl

14 pogcrneHHr,rx cBn3efi. CINnorenerr,l.recxnfi aHaJrlr3 noKa3aJI Harplqxe AByx

cy6x,uac'repor, B o,qlrn Ir3 Koropbrx BorrrJra notua,{r{ TerIJIoKpoB}IHX nopoA, B

gpyrofr - Mecrxbre nopoAbr, BKJrroqarr opJroBcKylo pblcl/tcryro lr orerlecrBeHHble

Tflxenoynpfl)KnlJe nopo4bl. Oxananocr, rITo ttucrorpoBHat BepxoBas,

dyAeHHoncKaN, TpaKeHeHcKar H rannoBepcr(afl rlopoJ{br noruailefi, rrMe}or BhIcoKI4e

xoe$$xunenrr{ reneruqecKoro cxoAcrBa (0,922-A,961), B ro BpeMfl KaK

axaJrreKrrHcrafi H apa6cnar rropoglr c$opnrNpoBaJrl{ orAeJIbHbIe BerBE.

Ycranonneno 6nr-rsKoe reHernrtecxoe cxoIlcrxo Mex(Ay aMepHKaHcI(HM, pyccKHM H

{rpaHqy:cKsM phrcaKaMu (0,935-0,978} v o6ocob;reunocrb opnoBcroro phlcaKa.

Cpeau rpex orearecrBennbrx rr)KeJroyrrpsxHblx r{opo,{ errcoxnfi xoe$$uulaeHT

cxoAcrna (0,941) urraenn pyccKr{e H coBercKne rxxeJloBo3hr, npu sToM cxo4crBo

Bra.&lrMupcxofi x coBercxclfitsx(eilosoruoft rropog 6rtno MHHI{M€uIbHbrM (0,680).

Mecrnrle nopoghr .uoruaAefr orrnq€urucb BhIcoKlIM ypoBHeM reHerrqecKoro

pasnoodpaztrfl, y Hr4x 6rrxo Bhr.rBJreHO 16 norsrx irrenefi, He Bcrpenanquxcs y

nolnaAeft 3aBoAcr(HX nopo,{. Ilpnnarnbre aJrJreJur HafiAeHhI y noflragefi rynuncroft,

Me3elrcKofi, axtaftcxoft, 6ypxrcxofi, ttpllo6crofi u nryrcxofi nopogu.

Bo nropoM pa3AeJre aBTop H3Jraraer pe3ynbrarbl cpaBHeHHr ralJlorpynr

urffiK y nonraAefi pa3HbIX ropoA. I4syleHne yqacrKa ,{-nerxn ur[HK

no3BoJrnJro rroMrrMo 77-ad H3Becrnhrx ranJlorpyrin (A-R) BbIfiBrITb eule 8 HoBhIX

rarJrorpynn y rotua,qefi. Aonctcofi (S, V, X N Y), dypxrcxofr (.7,Y, Z), axrcxofi (U

u Y) r4 Me3encxofi (U) nopoA. B .rncroxponnofi eepxorofi, 4ollcrofi H s.{rcroft

nopoAe loruagefi guS$epeHqlraqr{rr MaroqHbrx cemeficm no ranJIorH[[M H

t.anJrorpyilrraM fio3Borfler c rroMolllbrc, aHaJrH3a nnr,{HK ycraxaBnunarb

npnxa.unerltHocTb ltoIua,4efi K o[pe4e.nensOii MaTsp?Incroft nunua.

B rperbeM pa3llene rlpnBe.{eHbr pe3yJrbrarbt l,rs}n{eHns B3aHMocBfl3H

raHdpugnHra co crerrenbro roMosxrorHocrn MHKpocareJInlirHbIX norycoB nHI{ y

roruagefi opJroBcrofr pl,lcricrofi pr rrucroxposxofi nepxonofi nopoAbr. BussreHa

TeHAeHTIHs rrocrerrenuoro yneruqenux xost|tpHIIHeHTa uuilpugunra H crerreula



foMo3HnoTrrocTH y Jr0il,ra.{eH Bcex iloJr,oBo3pacTHbrx rpynn qncToKpoBHoH

BepxoBoft nopoAhr, qTo corracyoTcx c Mr{poBhrM TpeHAoM.

feuerrn.recrcNfi MoHHI'oprlHr qscroxponnofi nepxorofi [opoAbr norua,&efi. no

JroKycaM MHKpocareJrJrHToB ,sIK (pasgen 4) noxaraJr, qro HaN6onee sncorHfi

yponenb reHerayecKoro pa:xoo6p€Buri oreqecrBeHuofi nonynnunn na6ruoAaJrcx B

KoHrIe 90-x rogos. Ha flporflxen]in Tpex 4ecrrr4nernfi nopora coxpauf,Jra cBo]o

reneruqecKylo crpyxrypy H ocHoBrrhre xapaKTepr{crxKr{ (Ae : 3,41-3,51; Ho :

0,674-A,686), Hecuorpx Ha Bo3pocurufi nunopr louragefi.

CpasxnreJrr,Hafl xapar(repucruKa mlnefiHofi crpyrryphr qncroKpoBnhrx

BepxoBbrx rrouraAefi (pa:ger 5) nnxnnJra AocroBepubre pa3rr,rqnfl rro nepeErHro,

qacroraM a.nrereii, ypoBnro rronuMop$xocrr,r, crerreHu rerepo3rrrornocrpl tr

reHerHqecKHM AHcraHrIHfiM npaKTuqecKn Bcex reneaJloraqecKl{x xwsnia.

Oxacarocb, rrro nce 6a":onhre Jill[rHH, BocxoAflrque x (Danapucy, o6regnH.srorcfl B

ottnlr o6fiIufi Knacrep.

Anarin: accoquaqufi rouo3prrornocrn c nbnagareJrrMrr rrJiogoBplTocrla H

padorocnoco6nocrn Jiorua4efi .lncrorponxofi .nepxonofi nopoAbr (pa:gen 6) ne

BhrfiBHn cy.ulecrBennoro Bnurrlrlrfl groro rrorasareJrr y xo6rrr Ha .EeJroBofi srxo.q

xepedxr, npu groM cBflsb MelKAy crerrenrro roroa"ro*ocru u qucroM nJIoAoBbIX

Jrer oKa3anaca 6onee BbrpalreHxofi r4 AocroBepnofi (F:6,723 p<0,001). BnuxHr.Ie

cTeIJeHH TOMO3H|OTHOCTH MHKpOCaTeJIJII4THbIX IOKyCOB Ha ycnex CKaKOBbIX

ur,rcryllreuufr loruaAefi orcyrcrBoBajro, ahrrrBrerra AocroBepHatr Koppenxqufl

MexAy creneHblo roMo3rarornocrl{ H I{HAeKcotu uo6e4 (r0,1 12,p< 0.05).

Peryrur'arrr H3yrreuuf, nayraqxffi renoB, cBs3aHHhIX c xos.flftcrsenno-

finoJre:rrbrMx rrpH3HaKaMH w ]racJre.qcrBeHHhrMn eadonesanxfiMu nouragefi,

npr{BeAexbr B pa3Aene 7. Myraqna B reHe MSTN, Brlztsrouas Ha SopirnapoBanlle

Mbrrileqnofi cucreunr, 6nrra BhMBJIeHa y BocbMH Mecrxhrx nopo,E noruaAefi c

qacrorofi or 0,100 flo 0,286. Bncnxas qacrora Bcrper{aeMocru MyraIIHrI

orMeqena y JrorrraAefi zurraEclcofi (0,?86) n rxtcrofi (0,217) nopo4r,r.

Myraqnx reua DMRT3, BJrnrrouafl Ha ycroft.rprsocrr aJrirlopa, o6xapyNena

y rrouraileff nxrcxofi (0,043), Me3encKofi (0,250) H ryBplHcrofi nopoau (0,167).



Myraqun B rene GYS1, cnxsannafl c HaKonJreHHeM ilIHKoreHa B MhIruIIax,

uafigena y .nomaAefi 6aruxupcrofi 3,2yo, dypxrcxofi lAyo, ssrcxofi 9,5yo,

coBercKofi rfixrenonosuofi 30Yo, pyccrofi rflxeiroBoguofi 49,9Yo H nepuepoucrcofi

nopoAbr 90%. Myrarlufl GYS i ne 6nrna o6napyxeHa y nporecr4poBaHnblx

louragefi BJiaguMrrpcicofr, goHcrofi, opnoncrcofi pncucroft kr irncroKpoexofi

nepxonofi nopo/{rl.

B qeno*r neo6xo.{raMo orMerHT;, qro Marepu€u Axcceprauaonnofi pa6oml

Enoxnnofi II.B. [pe,ucraBJrxeT 3Haqaremnrrfi Ha)rurHo-Teoperl{tlecxnfi vl

nparTuqecrnfi r,rHTepec. OcnosHsre rroJroxeHufl l{Hcceprarlx}r ony6nnroBaHhr B

coorBercr.Br4r{ c'rpe6onaHutrwrr BAK P@ u o6cyxgenbr Fra xontpepellllntx.

Brrure rffiJrox{exnoe no3BoJrxer Aarb perlen3rlpyervrofi pa6ore

noJro)KrrreJrbnym or{eHKy. Buecre c reM rro padore raMerorct HeKoropbre

3aMeqalll4fl:

1. B ocHoBxhr.e rroJrox(eHr{fl aBTop Br{r{ocrrr MeroAbI AeTeKIII&I

HacJreAcrBenHbrx anonaanufi nouragefi, Ho cawrr MeroAbI onucblBaer He

nonHocrr*o, Ho yKa3blBa.u KrlorteBble STarIbI, TaKHe, KaK

rrocJregosareJrbnocrr npafiuepoB. B r:arou BEAe MeroA K HcnoJIb3oBaHHro

Apyn{Mr{ na6oparopr{trMr4 HenpuroAen, nogTBepArrrb rroJrfreunble AaHHbIe

TaKHM o6pa:ou HeBO3MoxHo.

?. B ocHonxbre noJroxexuf, aB?op Bxrlolrrdri Mero,ubl noBblrrleHnfl

edr$exruBnocrr{ HcrroJrb3oBaHus MoJreKyJrxpno-renerxlrecxnx MapKepoB B

ceJreKuEH. CreAosano 6n H3JrolKr4Tb MeroAbr rrcnoJlb3oBanaf, MapKepoB pI

6az AaHHbtx B Mero.[HriecKr'rx peKoMeu,qaunfrx AJIfi ceJreKIIHoHepoB Lr

cneuuaJrncror nJreMeHHorc) ,qeJra. B cnllcre orry6xxKoBanxblx pa6or ectr

TOJTbKO MeTOAnqeCKUe peKOMeHAAIJ'SH nO I.eHOTpIIIHpOBaHpII{)

MHrcpocareJIJIHroB za 2012 ron.

B anrope$epate Hapyilrena lryMepaunfl pa3AeJIoB, nporryIqeH pf,r HoMepoB.

B asr:ope$epare n cnricre orrydnnrcoBaHxhlx pa6ot cJre.qyer Hcrrpanltrb

onerlarKr,l B IryHKTax 2 u3, rAe HanncaHo, rrro ((3Ta ccbIJIKa orrrloqeHa>), II

vra:arr doi.

3.

4.



Ilpnneg€Hnbre 3€rn,reqarrxfl He cHr{}Karor 3HaqHMOcrx noJrfreHHhIX

pe3ynbraroB Airfl pacmxpeHr,rfi rlrcnonb3oBanux ffiK-laapKepoB B KoHeBo.qcrne.

flpegcranJrsHna"fl pa6ota HanpanJrena Ha peuleulae aKTyaJIbHurx npo6neM orpacJin'

H e€ pe3yJrbrarbr MoryT 6urn noJre3Hbr AJIfi noBbrrueHu.fl e$$emunHocru

ceJreKrlxoHno-nJreMennofi padoru B KoHeBoAcrBe B uacurra6ax Poccnficxofi

@egepaqnn.

3ax;noqenue. Padora S.uoxnnofi Husrr BacunbeBghl no alffyaJlbHocrla,

HoBtr3He, o6reuy upoBeAeHnbrx ,{ccJreAoeanuii, Teoperl4.recrofi n flparTl{'recxofi

3HaqHMocrH pe3yJrbraroB orBearaer rpe6onairnxru BAK P(0, npe4bsBrseMhrM K

AoKTopcic{M .uncceprauvnru, a e€ aBTop 3acJryxplBaer npncBoeHnfl racrouofi

creleur4 AoKTopa ceJrbcKoxosxficr enublx HayK rro cnequaJlbnocru A6.42.07 *

PaseegeHlre, ceJreKrlux H reHerlrKa ceJlbcKoxossfi crseHHbIX xlIBorHbIX.
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