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Crpynrypa Arrcceprarrur

fraccepraqur r,r3noxeHa sa 15 1 crpaHuuax, cocrollr rr3 Bnegeuns, rpdx .racreii (O6:op

nr4Teparypbr, Marepualrr u MeroAbI, Pe:ymarst H o6cyx4enue), 3axruoueuul,

Brrno4on ra Cnucxa nr4reparypbr H3 456 uqotlnr,rKoB; coAepxrrr 32 pucywxa u 23

ra6ruuu.

B BseAeuuu c$oplayrupoBaHa aKTyanbHocrb reMbr,{r4ccepralll4oHHoro

r4ccrreAoBaH:afl - o[peAeJreHr4e rloroxeHl4.a opfaHl43Ma ua Qu:roreHerurlecKoM AepeBe, B

ocoOeugocru B cryqaflx, Kor.qa fipocroe coilocraBJleHl,re HyKneoruAHbIX kr

aMr4HoKI4cJIorHbrx nocne.qoBareJlbHocreft no I43BecrHbIM aJIfopI4TMaM Moxer oKa3arbcq

HeAocraror{HbrM r{ KofAa rrpr4xoAr4Tc{ npuBneKarb A'ononHI{TeJIbHbIe QunoreuerurrecKue

MapKepbr B Br,rAe 3JreMeHToB arpyKTypbl reHoMon. I-{ernro .4l4cceprarfvrv flBvrltacb oIIeHKa

[pLrMeHHMOCTrz pa3nurlHbrx TIIIIOB aHAIT:a3A MOneKynspHbIX .4aHHbIX AJIx [OUCra Cnr:efi

MexAy opraHu3MaMu no MuToxoHApnanruofi AHK pxaaraKcoHoB 6ecnosnoHoilHblx co

3Haqr,rreJrruofi tr,rBepreH\weit TIO C JI C.IIO B ATC JIbH O CTEI4. CooreercrBeHHo

c$opLlynapoeauuofi qenu 6lrru rocraBJIeHbI gatra'tv I4ccJIeAoBalr'nfl.'. aHHorlrpoBarb

Mr{ToxoHAprranbHbre reHoMbr etr6paHuntx BI4AoB, cpaBHlrrb nopsAoK reHoB n vrr/[HK,

flpoBearir QnnoreHeru.recxufi aHarrv3 Iro 6enor-roAl,Ipy]oull4M feHaM, B T.tI. c

trpt,tBneqeHlreM Ao[onHI,ITeJrbHbIX Sizroreuerl4r{ecKl4x MeroAoB, onpeAenl4Tb B3aI{MHoe

froJroxeHr4e r{ poAcrBo r.rJrr,r He3aBrlcl4Mocrb opr oHeKrran (Orthonectida) v p.ttuueMl,IA

(Dicyemida).

O6:op ,.rrrreparypbr xopoiuo crpyKTypr4poBaH. Cocrour r43 .scHo

Ir3JrOXeHHbrX KpaTKrlX pa3AenOB, BbICBeI{UBaIOUIHX OCHOBHbIe BeKTOpbI

Ar4ccepraquoHsofi pa6ortr: crpyKTypa MI4ToxoHApI4anbHoro reHoMa, [oAXo.qbI K



$unoreueru'IecKofr peKoHcrpyKrs{rl ueoOxoruurte Alrfl. 3Toro oaHoBHbIe

MoneKynflpHbre MapKepbr, MoAeJIH HyKneorI4AHbIX sa\aerqeHufi. Cloxsocrr

SuroreHerr{rreaKoro aHarrr{3a c [pHMeHeHHeM 6afrecona noAXoAa 3aKrlroqaerc.f, B nrrSope

eAuuofi vrrr4 nocaftrsofi MoAenlt gar*rerqeHr,Ifi c 66lruruna vnv MQHbITII4M rII'lcJIoM

napaMerpoB, TeM 6oree rrro y 6ecuorsoHorrHbrx MHToxoHApI{anbHbIfi reuolt talurrcvefi,

r{eM y no3BoHoqHbrx - KaK Anr4Ha KoJIbIIeBofi uouerynrr /{HK, TaK H rlopflAoK reHoB I{JII4

6roxos reHoB. [auo uogpo6uoe orrr4caHl{e o6nexron Hccne.4oBa1ufli ABa Br4ua

K!{HqpHHX - Echinoderes svetlanae w Pycnophyes kielensis, oAHoro B!{Aa oproHeKrl4A

Intoshia linei^ oAHofo B]/.I(a Aurlr{eMr4g, Dicyema sP., u rlerblpex BI4AOB BOJIOCaTI{KOB -

Gordionus alpestris, Gordionus wolterstoffii, Gordius sp. I4 ChordodeJ sp. Onucaua

r4crop14.f, Q6noreuerr4r{ e cKux r{ccneAoB auwit orl4x rpyln 6ecno:noHoqHblx'

B qacru <MarepuaJrbr r{ MeroAbI) onl4oaHbl rlogTarlHo Iuarl4 uo c6opy u

aHanrr3y Marepprana: KeM, rge I,I Kor.{a colnpatmcr oco6u I4ccneAoBaHHbIX BIIAOB I'I KaK

r{3 Hr4x BbrAeJrflJir.r AHK; noAroroBKa r,r ceKBeHIzpoBaHI{e reHoMsrtx 6u6llroreK ,AF{K u

rpaHcKpr,rrrroMHbrx 6u6luorer PHK c locneEyrcu-1eft c6oproft pI'IAoB r1

aHHorI,rpoBaHI{eM Mr{ToxoH,qprlaJIbHbIX [ocneAoBarelruocrefr; BbIf,BJIeHIre i'I aHarII43

r4HBeprr,rpoBaHHbrx rroBTopoB vt IrrI{JIeK B rrarfHK BonocarlrKoB; orlpeAeneHl'Ie

HyKneorrrAHoro cocraBa, HyKrreorr{Auofi ilocneAoBareJlbHocrl{ u nopsAKa reHoB B

ITTAHK r4ccJreAoBaHHbrx Br{AoB. ,{eralruo pacn?IcaHbl anropl{TMbl nocrpoeHl4fl

fruroregerl4qecKux .{ePeBbeB IIo TpaHcnupoBaHHbIM aMHHOKI'ICJIOTHbIM

11ocneAoBareJrbHoarflM Mr4ToxoHAp14anbHIIX 6elor-roAlrpy]oull4x reHoB c yrleroM

pa3nr4qHblx oBonIoIIHoHHbIX uoAenefi. [nx oIIeHKIt rr'rouOQuleTuilHgcTu

TAKAOHOMI4IIECKI4X |PYIIN IPI4BEACHbI AJIfOPI4TMbI NOI{CKA cr{HarloMopQufi v

BepO.rITHocTHbIe OU9HKI,I I4X CoCrosst'tfi' Cne4yer oTMeTI{Tb Somuiofi o6ldu'

pasHoo6p a3r4e u BaxHocrb BbrrroJrHeHsofi anropoM sKcneplrMeHTalbHofi MoneKyn.spHo-

SnororH.recrofi pa6oTbr ra 6raor.rusopMarlr4oHHofo AHAIT]/-3,A nOryr{eHHbIX HyKJIeorI4AHbiX

u aMrlHoKI{cJIorHbIX nocne.qoBarelrgocrefi '

rlacru III <PeryJIbTaTbI u o6cyxgeHl{e>) cocToI4T I{3 AByX pa3AenoB:

1 . Crpyxr y p:Hafl, opI' aHa3 ar{rrtr MT4TOXOHApUaIbHbIX f eHoMoB.
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2, @u"noreHerr4r{ec Kuit aHattus.

B repBoM pa3Aene no4po6uo uccJIeAoBaHa crpyKrypa MT-reHoMoB pa3AeJrbHo Anfl

npeAcraBzreriefi KHHOp?IHX, BoJIocaruKoB, oproHeKTr4.q 14 II{rIr4eMraA. Oco6o orMerr{M,

qro ceKBeHl4poBarb I4 aHHorl4poBarb lrHToxoHApr,ranbHbre reHoMbr - caMa uo ceSe

BaxHat z 6o.nnurax paSora, a e uosnllufi ocHoeHofr r{enr4 trHcceprarlr{Lr oHa cosAadr

QyuaaueHT Ant AerarbHoro SranoreHerl{qecKoro aHanzrca MoneKyn.rrpuofi ArrBepreHrlr4r4

I4CCneAOBaHHbTX Opf aHr43MOB.

Kuuopnuxu (Kinorhyncha)

fnccepraHT c KonneraMr4 B[epBbre ceKBeHr4poBaJra r4 aHHorrrpoBana MuroxoHApr{anbHbre

reHoMbI Echinoderes svetlunae kr Pycnophyes kielensis, pa:uepbr Koroporo rr4rrrrrrHF,r Infl
MHoTHX xl4BorHbrx - oK oJro 15 r.n.u. Oxasarocb raKX e, r{To rurAHK o 6ottx Br4AoB

aoAepxrlr rI4III4rrHbrir ua6op reHon (13 6eror-, 22 IPHK- vr 2 pPHK-r<oAr4pyroruux

reuon), kr AononHHTeJrbHo Aynnr4rlr4ponasurtfi reH MeraoHr4Hosofi IPHK. Blrsrles

HyKJIeorI4AHufr cocraB B MT-feHoMe 3TI4x BIr,qoB, cMoAenl{poBaHa BTopr4r{Ha{ crpyKTypa

rpaHc[oprHblx PHK - rpaKrnqecKl4 y Bcex no craHAaprHoMy rr4ny ((KneBepHuff lzcr>>.

Onpeaeneu [op.[.{oK feHoB u noKa3aHo rracrr,rrlHoe orcyrcrBl4e xapaKTepHbrx Anfl

dunarepaJlbHblx xrrBorHbrx KoHcepBarIrBHbIX 6noron; TeM He MeHee, yAanocb

cMoAenr4poBarb rropf,AoK MT-feHoB y o6qero npeAKa KHHopr{HX, Connaearnafl

Knacreprr3ar{r4s AByx nap reHoB MerrroHuHonofi IPHK ua $raloreHerrrrrecKoM trepeBe

Bcex IPHK KrrHopHHX rroKa3brBaer, qro 
"qynnlrKarlr{.f, npor'r3orxJra y o6rqero npeAKa

KI4HOpI4HX, a Ar{BepfeHurr.f, HyKIeOTLIAHO|O COCTaBa B npeAeJrax KaX.{OfO feHa runa yx{e

He3aBHCI4MO B KaXAOM rI3 BI4AOB.

Bo,rocaru nu (Nematophora)

MuroxouApr4anbHbre fHK qerbrpex uccneAoBaHHbrx Br4AoB BoJrocarr{KoB TaKXe r4Meror

o6rtuuyro KonbueByro crpyKrypy u o6bI.IHrte Anf, nrrfHK )Kr4BorHbrx pa3Mepbr

rloprAKa 15 T.rr.H. co croirb xe rr{[urIHbIM nabopou MuToxoHApr,ranbHbrx reHoB.

flpnne4eua o6irla.s xapaKTepuarr4Ka HyKneorzAHoro cocraBa Mr4ToxoHApr4anbHbIX

reHoMOB BOJTOCaTTTKOB 14 nOpf,AKa feHOB Ha nrr{HK; BOCCTaHOBJIeH nOpsAOK feHOB y



o6uiero npeAKa 3Trrx Br.rAoB. Y ecex 3Tr{x BHAon Bbr.rrBneHo o6ulee cnoftcrno - HarurIl4e B

6elox'xoArrpyrcu{Hx reHax MHo)KecrBa [aluHApoMoB, oocro.f,rrlr4x rr3 coBepIUeHHbIX

HHBeprr4poBaHHbrx noBTopoB AnuHofi or 15 ro nonyropa coreH rr.H. I4urepecuo, rITo

trpoqecc $opuupoBatnfl, rranr.rHApoMoB B 3roM raKcoHe r4HreHcr4Burtfr u trpoAonxaerafl

HA BHyrpliBrAoBoM ypoBHe - 6onrru5s qacrb nanr,rHApoMoB Bruoc[equ$nuua. I4x

Hanuqtae Moxer [pLIBo.4r4Tb K IIo-rIBJreHI{to tu[HneK B HarI{BHoM cocroflHrrvr,.Iro 6rtro

rroATBepxAeHo 3KcnepuMeHTanbHo, vr BIrvflTb KaK Ha peilnzKaulrrc AHK, TaK Lr Ha

npoAyKTbr nIlP B oKcnep!{MeHTax, a raKx{e yxyAlxarb rloKpblrue pI4IoB I{, B qeJIoM,

ocJroxHflTb c6opxy reHoMoB npv rroJIHoreHoMHoM ceKBeHI4poBaHI4I4. O6cyN4eHa

QyuxuraoHanbHafl. ponb rranHHApoMoB y BoJIocarr{KoB, B T,rL nx Bo3MoxHa{

perynsropHafl $yuxqux,

Oprouexruaa (I nt o s h ia lin ei)

Ee uuroxoHApr{anburrfi resoM TaKXe odrurioro IJI{ MHorIrx xI4BorH6IX pa3Mepa -
tropflAKa 15 r.n.u. c reM xe rr{ruqsrru sa6opoM reHoB, rITo 14 IrccIIeAoBaHHbIe BHAbI

Kr{HOpr{HX 14 BOJTOCaTT4KOB; Bbr.[BIeH nop"[AoK , I4X paorIoJIOXeHVIfl HA rr,trf,HK.

HccleAonaH HyKneoruAunrfi cocraB rr cMoAenlrpoBaHa BropLIrIHa-a crpyKrypa IPHK. B

cB.rr3l{ c Heo[peAe.rrdugocrblo rlMerouluxcf, AaHHIIX o nepBurluofi uocleAoBareJrbHocrl4

HeKoAr{pyrcqero perr4oHa ur[HK y oproHeKTHI v laalil4rrveM B sroM yqacrKe AJII4HHrIX

rrHBeprr{poBaHHbrx noBTopoB, rrpeBblluamtrdl,Ix .{nlaHy pI4IoB, Orlrtu cKoHcrpylrpoBaHa

napa upafivrepon vr npoBeAeHo nptMoe ceKBeHHpoBaHLIe ilo C:urepy. llptz 3roM

[ptztrrnocb npeoAoJreBarb cJrox(Hocru r43ra oSpa:onaHl{fl trIrII4JIbKI4, ,qJIt uero fHK 6ttla

rpegBapaTeJrbHo oSpaSoraua pecrpr{Krasofi c cafirou y3HaBaHI{.s B IIeHrpe

HeKoAr4pyrorqero perr.roHa. flocre rrero raxAntfr I43 I4cxo.{HbIX npafiuepon 6un

r4crroJrb3oBaH B rrape c .qorroJrHrrreJlbHblM upafinaepolt vr3 IIeHTpa HeKoAnpyroil{efo

perrroHa, ltx vtsyueHnf, y oproHeKrlrAbl TpaHcKpI{IIToB reHoB rrtrfHK, rzx PHK-pllart

6wwr co6pautr B rrrrb (uuroxou.{puanbHbtx) rournroB, Kax4ntfi ils Koropblx coAepxaJl

oAHH wrrv 6oree reHOB; orr?raaHa HX crpyKrypa. Cer<neurapoBaHrle x[HK y

rrapa3uruqecrofi u ceo6oAuoNianyuefi Sopt He BbI.f,BrIJro pazrmuufr, B 3Kcnpecl4n

Mr4ToxoHAprlanbubrx reHoB; oAHaKo Hanvque Koppen.flI{Hl4 Mexry %GC u r{I4cnoM pI'IAoB
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TruaTeJlbH0gTbro aBTop

ofpaHnquBatQb OAHI{M

foBopr{T o ToM, r{To cxo,4cTBO rraTTepHoB 3KCIIpeCCHI4 MI,ITOXOHApIIaIbHbIX feHoB MOXeT

1rBJlf,Tbc"fl apTeQaKToM ceKBeHI4poBaHI{t KAFIK' 3ro eqe pa3 roBopiiT o ToM, c xarofr

I4CCne.qOBaJI BO3HHKaIOUIUS npOOneMbI H HSO.4HO3HaTIHOCTH, He

BI4.4OM aHaJIH3a, a IIpnMeHtq KoMrreKcHblff noAXoA.

Auqnenruaa (Dicyema sP')

I4cc:reAosaH HyKneorHAstrfr cOCraB 'r CnpofHo3l4poBaHa BTopI4qHafl arpyKrypa

MlrroxoHApr,ranbHbrx IPHK, Heo6rr.{Hofi oco6eHHocrbro reHoMa ,4I{ur{eMI{AbI flBJl.sercfl

HaJir4rrue MHoxecrBa KoJIbIIeBbIx KoHTuroB. 3ro Kacaercfl u MI4ToxoHApI4aJIbHoro

reHoMa: B ocHoBHoM Kax{Abrfi rogrur coAepxal oALH feH, xort HecKoJIbKO coAepxaJll4

11o ABa wnv rpr4 reHa. OAsaro Bo3HuKaer Borlpoc: a Bae nu KonbIIa r4artrntwe? Vttu

rracrb r43 Hrrx - apreoaKr r.rHreplpetaryuv? fieficrnnreJlbHo, oAHa 14 ra xe HyKneorl'IrHafr

IIOCJIEAOBATEJIbHOCTb MOXTET

noBTopaMl,l, I4 KaK KOrIbiIO.

Mbrcrll4Tcs u KaK nr4HeirHafl crpyKTypa c AByMtr nptrMbIMI4

@Hlorenun Bcdysozoa

Anrop [ocTpol{na QranoreuerllqecKoe AepeBo (puc.25 Al4cceprallur) [nfl KnaAbI

,{uHircrqux (Ecdysozoa) no BoccraHoBJIeHHbIM (no AHK) aMHHoKI{crrorHbIM

rrocJreAoBareJrbHocrflM l}-tu 6elron, KoAr{pyeMbIX MI{ToxoHApI4anbHbIMI4 reHaMI4' c

r4crro'rb3oBaHr.reM MoAenpr GTR+CAT+|. Anrop BHecrra cnoft BKnaA B Al4cKyrl4pyeMyro

npo6neuy Su:roreuran u cr4creMarr4Kr{ orofi rpynnbl xI4BorHbIX. llogrnepNAeHa

lnrouo$ra:rufl. pn;1a TaKcoHoMIIr{ecKIIX rpynn (p"c. 25). O,qsaro, conocraBnsfl AepeBo

pprc,25 c,.4aHHbrMr,r B pa6ore Giribet & Edgecornbe (2017), vroxHo BIIAerb, rlro 3ro He

pac[pocrpaHflercfl Ha Bcro ronoJlorl4ro AepeBa. Hanpuuep, Nematoda r'r Nematomorpha,

ocTaBa{cb corJlacHo MT-AepeBy puc.25 vrOuo$nneTI{qHbIMI{, He odpa:ylor

uouoSurerr4riHyro KnaAy Nematoida H3-3a rpyrrrrbr Loricifera+Kinorhyncha. OAnaro

3To el11e MoXHo O6t'x1uu1;tr, eCnU O6parurr BHI{MaHI'I9 Ha noAKnaAy c 7 So/o-oit'

uoAAepNxofi. B ro )Ke BpeMfl CrO[poueHTHa{ KnaCrep}I3aIJUfl' Ha AepeBe pvc.25

MopcKr4x rrayKoB pycnogonida c BbrrueyKa3ausoft xraAofi IIJIroa Tardigrada u rorlHoe

orAeJreHr{e or Apyrr4x rrJreHrrcroHorl{x (Arthropoda), a raKxe rIoJIHoe orAeneHue
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Loricifera+Kinorhyncha or Priapulida, rosopsr o KpynHbx cr{creMarar{ecKr4x $ar<ropax

cMeIqeHLIf, B ToIIoJIoTHI{ AepeBa. 3to uoNer 6rrrr rar or6op no MT-reHaM, TaK r,l

noMotublo

clyvafruoarflMll (reneruuecKoM a pefi$e) no urlHK KaK o,qHoJroKycHoro MapKepa B

xoAe .{ltaremgofi 3BonrcIlglr: nocneAHee Mo)KHo cfJranuTb

Mynbrr4noKycHbrx (ruupolcoreHoMrrbD() uaprepon.

{.i. Cilibet arrd C- D, Edgeca+rre

"n*,* \
Kinorhyncia 

\
Loricifera 

ff : scariooono,*'
Nematoda A{1q4E
Nernatomorpfia +i?tF *" *"r"ica cycto neu ra t ia

iarorgraoa {l

Onu"nopnoru 
$

Atrnroeouit &1 iranarlhropoda

Eu{€ 6oree HHTpI4TyIoTIIHM Saxroru B AaHHofi rracru r,rccneAoB aHvrfl. craJro

(cocyuecTBoBaHHe)) aJrbrepHaTr{BHbrx $uroreueTHqecKr{x cq'eHapr4eB, He oTBepfaeMbrx

CTATI,ICTAqCCKHMII TECTAMI4,

@lr.roresun Lophotrochozoa

Anrop HccneAoBana QHnoreHHIo ororo raKcoHa rarcKe ilo 12-tu wutoxoH.qpuaJrbHbrM

6e.nxau c ucrIOJrb3oBaHHeM MoAenH GTR+CAT+|. lloxasaHo, qro ocHoBHbre raKcoHbr

Lophotrochazoa MoHo$LIJIerIzrIHbI (:a ucruorreHr4eM Annelida). TarcNe 6rrno npoBepeHo

IIoJIoxeHI{e Mesozoa, +opMaJIbHo olre4vmxroqefi ABe rpynn xrrBorHbrx * Orthonectida

H Dicyemida. llo4rnepNAeHa noJII4SHJIHfl Mesozoa: oproHexTr{.4br vr .uuqr4eMa.Abr

o6pa:ymr .qaneKne rpyr or .{pyra BerBH B n perenax L ophotrochozoa, yKa3brBar Ha

rIe3aBHcIrMoe IIoJIoxeHrIe sTHX AByx rpyln Mesozoa. B ro xe BpeM.{, cJreAyer orMerHTb,

rlro pf,A raKcoHoB Ldphotrochozoa (ne ronrro Annelida) aocrarorrHo pbrxJrbre, r{ro

BIIAHO IIO HIT3KIIM ypOBHflM [O.{AepXKH: HaIrpHMep, rpynrrbr c ,{nr4HHbrMr4 BeTBflMH,

MOJIJIaOKI,I vr Ap, lloerouy He HcKJIIorIeHa BeposrHocrb rro.f,BneHr{.rr Orthonectida ra

Dicyemida BMecre npn Mo.{enHpoBaHHu $aroreHeHernr{eaKoro 4epeBa Lophotrochozoa.



B cnssu c 3rrrM aJreAoB€uro 6rr pacKpblTb Qpa:y' <Hecnorp.a Ha ro qro peKoHcrpyKIII'I{

Suloreuuu Lophotrochozoa rro MI,IToxoHApI,IanbHbIM AaHHrIM yKa3blBaer Ha

no:rr.rsnlnro Mesozoa, erarr4arvqecKue recrbl He BbI.flBJI.f,Ior 3HarIuMbIX pazluuufr,

MexAv rr{rrore3aMr4 o uouo$Hnuvr kr nonHsraluv stoia. rpynlrbl), tr4urepecHo, 'lto 5c':

r.{c:rroJrr}3oilagfis MoAenH cafrr-cuequ$uuurrx 3aMeH (CAT) Bce npeAcraBr4Terrv c

AJrr4HHbrMrr BerBtrMrI fpynnr4pyroTc.g BMecTe, r{To He cooTBeTcTByeT AaHHbIM O0

3BoJrrorlgr,r arofi rpynnbr. flpra o6pauleHran K MoAeJII4 CAT, ycrpaH{}orc.fl rpy6lte

oruuSxu B Sunoreuerr4qecKr4x rrocrpoeHl4sx, cBfl3aHHbIe c apre$axrov AJIIIHHbIX

eerneff, B pa6ore [poaHanir3r4poBaHo raKxe 3HarIeHHe Ql4HanoMop$tafi ( no uopr4xy

feHoB I{ IIo feHoMHbIM r43MeHeHIr.f,M, nplrBoAttur4M K 3aMeIrIeHWflM AMVHOKpICJIOTHbIX

ocrarKoB e 6erxosbix qen-ax) KaK 3Harluntntx QranoreHerur{ecKl4x cI{rHaJIoB'

Erqd oAHo r.rHTepecHoe ua6lro"qesue B pa6ore - 3To coBeplxeHHo I'IHoe

npeAcraBJreHr{e o 6ln:ocru pa3Hbrx rpynfl Melazoa, orrurlHoe or sBonIoIII4oHHoro

MoAenr.rpoBa1r4fl Quloreuzfi, uolyueHHoe MeroAaMI,I KoruqecrseuHoft TaKcoHoMI'IH IIo

r{acroraM BcrpeqaeMocrl,r pa3nr4qHblx aMI4HoKucJIor B 6elxax, KoAl4pyeMbix

MHToxoHApITaJIbHbIMLI feHaMI{. 3ro foBopHT o roM, rITo rIoAXo.4 K aHanvr3y

QznoreHerrrqeaKlrx orHorueHufi ueN4y yAaneHHbIMrr raKcoHaMI4AonxeH ocHoBblBarbcfl

Ha caMbrx pa3Hbrx Mo,4en{x Ar.rBepfeHui,rH HyKneorI4.AHbIX V aMI4HOKI4CJIOTHbIX

n o c Jr eAo B are JI b H o c r eit vt M ero Aax vx aHaIrv3a'

3aneplrar aHarru3 Ar4ccepraquonuofr pa6ornt, cneAyer noAr{epKHyrb

ruuporcuft SpoHr AeranbHbrx rrccneAonauuit, BbInoJIHeHHbIX aBTopoM: or BbI.[BJIeHrrfl

arpyKTypuofi opraHusapr feHoMoB paccMorpeHHblx opr aHI43MoB, B T.rr. BTopnqsoft

crpyKTypnr 1PHK, * Ao kr3yq,eHufl. $uloreHlau Metazoa I4 rloloxeHl{.tl I4ccrIe,4oBaHHbIX

TaKCOHOB Ha srZnoreHeruqecKr{x AepeBbflx, ilonyr{eHHbrx c ucIIoJIb3oBaHI{eM pa3rI4qHbIX

noAeleft Ar{BepreHrlr4g Hy.Kneorr4AHbIX 11 aMI4HoKI4cJIorHbIX rtocneAoBarellsocrefi.

PaSora - HecoMHeHHo ypoBHf,, Aocrofruoro An.tI 3a[IHTbI KaHAi'iAarclcofr W4eseprarlutl.

Tenepr nepefi4y K Bo3Hr4KruHM y MeH.f, BorlpocaM u 3aMerraHl{flM - IIOMITMo

rex, r{To 6rrru rroAH.rrrbr Bbrrrre no xoAy o6cyN4eul4rl pe3ynbraroB pa6omr.



- @zloteHan, [ocrpoeHHble 
''o KoAI4pyrourHM yqacrKaM HyKneorr4AHr,rx

[ocneAoBatelrHocteft, lyayuu He ceJIeKTHBHo nefrrpalrHbrMn, Moryr He 6rrrn
paBHoMepHo rI'IKaIouu4MkI MoneKyJItrpHbrMH rracaMrr. Anropy cneAoBano o6cyAllrb 3ro

Bo3MoxHoe orpaHaqeHl4e Ha rIcIIoJrb3oBaHHe 6elor-xoAr4pyroui.rx reHoB B

$ rznorenerl4r{ecKux uentrx.

- B cn-s:u c nocneAHlrM 3aMerraHueM eule oAuo: [orreMy 6rr ue cpaBHr{Tb $uloreuua ro
IloxoAHbIM HyKneorI4trHbIM no0neAoBareJrbHocrrM B qen.flx cpaBHeHr4.fl C nonyqeHHbrMH

$uloreuerl4qeoKaMa .qepeBbf,Ml4 IIo TpaHcnr4poBaHHbrM aMr4HoKacjrorHbrM

rr o cn eAo BareJrbHo cr{M MprroxoHApr.ranbHbrx 6 elo r,xoAr4pyro unx reHos?

- CleAona:ro 6rr o6cyaurl He npl4Bo avrr nvr r4cnoJrb3oBaHr4e MeroAa GTR c cauofi
o6urefr iraarpuqefr rapaMerpoB K noxHoMy ror4cKy peureuafi B [pocrpaHcrBe

rapaMerpoB orpoMuofr pasrrepHocrr4.

'w x 3roMy euld oAnu Bonpoc: noqeMy 6rrro He cpaBur4Tb nonyr{eHHbre $zroreuua c

((npr4Mr4Tr4BHbrM)) 6yrcrpeu-aHarusola?

- Xoreloct 6rr BHAerb [pI4B.a3KLI nonyr{eHHbrx Qunoreuerur-recKr4x AepeBbeB K

np elr e u u 6 it n nate oHTon o rr,r q e c xo fi rrrKaJr aM.

- @tlloreHerl4rlecKa.fl cerb p?Ic. 7 Al4cceprarlur4 HaBoAr{T Ha Borrpoc, c KaKr4Mr4

cnofrcrsantu IPHK uru aunHoKl{cnor cB{3aHbr 4na SunoreHerur{ecKux xracrepa?

- BrtnoAni AHccepralJvrrr MecraMI4 c$opnrynr4poBaHbr ne.rdrKo. Haupuuep, B BbrBole 1

xorerTocb 6rt ezgerb, KaKHM o6pasona (Bepo.flTHocrb .,. Mo)Ker 6trru ,.. rrpr4MeHeHa B

Q[noreHerl4qecKoM aualu:e>. B nunole 3 6ulo 6nr ltyqrue Hanr4caTb ((AoJrxHbr

npi{MeH.srbcs)) BMecro ((Mofyr npl4MeH.f,Tbc.f,). B ntrnoAe 4 nropyio qacrb 6rrlo 6rr

nyque c$opvryrrr4poBarb raK: ((B ornr4rrr{e or .{Hrlr4eMLrE, rrro norrBepxlaer rr4rrore3y

no:ra$unernrrHocra Mesozoa>.

- Kpoue roro, B BblBo.qax He yrloM.rrHyro o 6olrruofi npo4elaHuofi pa6ore ro
crpyxrypuofr opraHH3aIIHH MI4ToxoHApI4anbHbrx reHoMoB y npelcraBurelefi
I4ccneAoBaHHbIX uerupdx raKcoHoB, TeM 6olee rrro [epBofi saAa.Ieff 4ncceprauaoguoft
pa6omr Sltlo: <AsuorupoBarb Ml,IToxoHApr,ranbHbie reHoMbr)) (crp. 6 4accepr aryuu).

- Cnelyer orMerl4Tb 6olrruoe KorurrecrBo orrer{aroK B padore, a pflr^ vr3 Hr4x

npklcyrcrByer 14 B aBrope$epare. Hanpuvrep, crucoK Jrureparypu 456, a ue 412 (wp.7



aBropeQepara); Mr{roHeHoMbr Ha crp. 6 Ancceprarrur4, 6eroKoB B noArrucr4 K prrc. 25,27

AncceprarJvrrl; 14 Apyf i.re,

- flepna.a Spaaa 3axruoqeHra-s BbrrnrAl4r rar4HcrBeHHo (crp. 112 Alaceprarlzu):

<{unepreHTHocrb B Mr,rroxoHApi4anbHblx reHoMax B nepByro oqepeAb rtpoflBn.sercr B

BbrcoKr4x ypoBH.[x ornurrufl, HyKneorrrAHb]x nocJleAoBare;rngocreft ro cpaBHeHr{ro c

Apyrr4Mr4 opfaHr{3MaMr4)). Kax sro noHsrr?

- r{ro Kacaerctr TepMr.rHa (.ur{Bepreursntfi reHoM)). Ha crp. 6 gwcceprarJzrLr AaHo ero

orrpeAeneHl4e: (T. H. Al4BepefHbre MHTofeHoMbI - T9, 3BonIoIII4fl KOTOpbTX [pOXOEr4na

6rtcrpee, rIeM MI4TofeHoMoB (B cperHeu>. Bo-nepBbrx, 3,4ecb olreqarKa B onpeAen.rreMo\I

TepMr4He (nepoxruo (Ar,rBepreHTHbIe)) BMecro (AuBeperurre>); Bo-BTopbrx, ((T. H.))

o3Harraer, rrro 3Tor repnaug 6rrr rAe-To paHee onpe4e:rdH, Ho ccbrJrKa Ha [rcror{Hr4K

orcyrcrByer; B-Tperbr{x, r{To 3Har{r{T <6rrcrpee>?

VxasauHrre 3aMer{aHur He yMan.f,ror 3Haqr4Mooru Auocepraur,IoHHofo

IracJIeAoBaunfl.. Oue.IarKI,I I4 Heror{Hocru, KoHerIHo, ane.qyer IroroM I4cnpaBI4Tr. A .{ro

Kacaercf, npeAnoxeuyfit ro cofiocraBneHlto nonyrreHHbrx Qunoreuufi c ApyrrrMI,I,

iloryrreHHbrMu r,IHbrMr4 cnoco6auu 3To IloxexaHlle K 4aruuefiureuy pa3Brrrl'Irc

uccIe.[oBaHl4fl.

flpo4e;rauuax Hzr<oraenofi O.B. pa6ora I{Meer 5o:nruoe reoperl4rlecKoe tr

lpaKTl4r{eaKoe 3narreHlle 4n.a SunoreHerI4KI{. OrueqeHHbre Bonpocbr orHocrrct JIHITIb K

yTorrHeHuro u upo.f,cHeHrrro TeKcTa AI4ccepTarJLlkI H He BJrr{.f,roT Ha BbrcoKylo oIdeHKy

[oryrreHHoro Marepr{ana u ero a:r^aJfilr,a. fluccepraqux orBerraer rpe6onaHv.alt,

ycraHoBneHHbrM Mocrconcrnu rocyAapcrBeHHbrM yHr4BepcureroM HMeHH

M,B. IouonocoBa K pa6orau noAo6Horo poAa, oQopnr,:reHa corracHo rrpr.rnorxeHltxna JVs

5, 6 lloroxeHu.f, o Ar.rccepraqrroHHoM coBere MocxoncKoro rocyAaporBeHHoro

yHi.rBepcirrera r4MeHkr M.B. Iorrosocona. Co4epNauze Ar4cceprarlr4z coorBercrByer

lacnopry c[eqlranbHocrr{ 03.01.09 - ((MareMarl{r{ecKa.s 6uororus, 6raouH$opMarr{Ka))

(no 6nororu.recKuM uayi<anr), a raKxe KpHTepr4.sM, onpeAeneHHbrM rrrr. 2.1-2.5

Ilo.uoNesng o [pr4cyxnetvnr yr{eHbIX crereHeft B Mocxoncxov rocyAapcrBeHHoM

yHr.{Bepcrrere r4Meura M.B, JlouoHocona, Jlnuunrfr nrraA aBropa n pa6ory 6o:mruofr r.r

AeralrbHo orrr4caH Ha crp. 8-9 4naaeprar\ur4. fly6ruxarlraft ro MarepnanaM



Ar49cepTauHH,

Taruur

npr4ayx.qeHHff

03.01.09

uayxanr).

sae. radoparopnefi OfEyH l{ucruryr o6rqefi reHerr{Kr4 urra, H.I4. Basanosa PAH

(llOfeu PAH), MocKsa 1t999t, ynurla fy6rrana, 1.3

XusoroscrcNft JIee AsaroJrbg'Bw{

Konfrxrgbre .rtaHHbre:

reJr.: +7(916)0739458

CneuualrHocrb, no xoropofi o&ar{warbHblM onrroHeHToM sarrlurqena Araccepra\4fr:

(reHeruKa> 03 . 00. 1 5 (uo cneqn$ux{rrll{,r{ roAa 3aulr4Tbr onnoHeHra).

28 rrras 2422r.

Agpec Mecra pa6oru:

LI999I, r. MocrB&, /Jr. fy6ruua, .q. 3,

Jladop 6rop H{ reHerr4rreoKux npodreu ugenta$nKaqx{r4

Ten. : +7(9 1 6)0 7 39 4 68, e-mail : Iev azh@gmail. com

lloAnucn saB.

yAocToBepflro:

y SEnrlanpercropdl
ilo Eayqnofi pa6ord

nadoparopraefi lIofen PAH npo$eccopa JLA. XusoroecKoro

srrsfil 3n

Al4cceprarluoHHoro IdccJle,Eowffi g&:TarorlHo. Anrope$epar orBerraer co,qepxaHr4ro

3auuruaeMbre EoJIF**FE Asra3aHbr.

o6pa:ona, cordcKareJlr krco.naeBa Olrnra BraAu ruupoBHa 3acrry)Kr,rBaer

efi yuexofi ctentrffi ffiffi{Eera Saonoru'{ecKr{x HayK no cnerluaJrbHocrr{

(MareMaruqecKas 6agxonu, 6uottuSopnaaruru (uo 6aonoru.{ecKnM

O$nuNannnlrfi ourroHeHr:

.qoKTop OuonoruqecKux HayK
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