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oQiqiftnoro orroHeHra Ha Ar,rceprarliftny po6ory PorvlaHvyrc CniuraHrr
Mnrco;rainHu : <<Erccupecir rena B-uroKo3lrAa3r4 ra ynbrpacrpyKTypa rineqr

eHAorlna3MarrlqHoro peruKynylvry s rniruHax KopeHtr Arabidopsis thaliana rig
BrrJrLrBoM rclinocraryBaHHq ra ioni:yrouoi pa4iaqii>,

rIpeAcraBJIeHy Ha s4o6yrrr HayKoBoro cryrrerrf, KaHALTAaTa 6ionorirrHr{x HayK 3a

cneqialrnicrro 03.00.1 1 - qurororix, rcrirznna 6iororia, ricronori.f,

Arcrya"rrrnicrr revrn Anceprauii.

B po6orax ocrannix 4ecmurim BcraHoBJreHo ocnosHi sarcoHo\aipnocri

BTIJIrIBy rr,rircporpaeiraqii na uopQoreHe3, npocropony opieuraqiro ra rron.flpnicrr

opraHoreHe3y, Qisiororiro 6agonnx $ynrcqifi ra

penpoAyKrrrBrry s4arnicm pocJrrH, Torqo.

rr,rirporpaniraqii ni46ynaerrcr 3a paxyHoK

rr,rera6ori3My, eKcrrpeciro renin,

llpucrocyBaHHr Ao yMoB

Qoprr,rynannr 6araropinHeBzx

peryJrf,ropHlrx 3n't3rcie, cunraliury, vro4u$iraqii erccnpecii reHin, svriH y

uera6onisui, rorqo. Ha ynbrpacrpyKTypHoMy pinni Aoclrrb AeraJrbHo BrrBrreHo

BTIJITIB rr,rirporpaniraqii Ha crpyKrypHy ra SynrqioH€rrrbHy opranisaqiro

III4Touna3MaTLIqHI4X opraHeJl, 3OKpeMa nriroxoH4pifi, xnopolnacrin, naryolefi

cueqianisoBaHrIx ra He cueqianisoBaHux 4o cnpufiHrrrq rpaniraqifiHoro crrrMyJry

rclirun. flpore, HeAocrarutro 3'.scoBaHLrM 3€urr4rxaerbcfl rrvrraHH.rr uloAo B[nLrBy

rrairporpanirallii Ha eHAorlJla3MatzqHr,rfi perrrKyJryM, B KoMrraprMeHTax -{Koro

sAificHroerrc.s 6iocznres, uera6orisu, rpaHcnopr i npocroponzft posuo4in

6ararrox 6inrin, rini4ir, nyueno4nin ra ix uoxiAnux. Ha oco6nuny yBary

3acJlyroByrorb uoxiAni eHAorlJla3MarlrrrHoro pervKyJryrvry B poALrHLr Brassicaceae,

raK snaHi, EP-rinrqr, xri 6epyu yqacrb y ni4noni4xx rnirvn Ha crpec,

s4ificnroroqu [eBHy 3axLIcHy $ynrqiro,3aBputKkr Ha-sBHocri e Hzx p-rnroroer4Aa3v.

Mix ruu, 3aJll4rlraerbc{ Heg'.sconaHoro KoHKperHa aAarrrr4BHa QyHrqix rlboro

yHlK€ulbHoro rnirzHHoro KoMrIaprMeHTy n uexani3Max pa4iocrifircocri ra inurux

pearqixx na 4irc pisHux crpecoBrlx rII{HHLrKin. BpaxoByrorrkr BrirrleBKa3aHe, TeMy

4racepraqii Ponaan.ryrc CsirraHz MzroraisHz cnil B 3HarLr 6eayuonno

AKTVIIJIbHOIO.



po6ora € cKnaAoBolo HayKoroi npo6neMn, tKa noc.Itilonrltl polpo6,'lrl( rbc!l \

niaaini KniTr4HHoi 6ionorii ra aHaroMii Incrr,rryl 6olasirra inr. M.l Xcl'lo.trlt)lo

HAH Yrpainu ui4 repirHprrlrBoM tlJleHa-KopecnoHAenra FlAll Vrpai'rrn, ,'1. fi. lt,

Kop4roIra ertzsaneru JIreisHIa.

rrporpaMaMll. ,{zcepraqifina po6ora PovaHr-IyK C.M. BuKoliyllailacl, \' paNIKa\

$yH4anaeHT€UIbHLIX HayKoBo-AocliAnux po6ir nirutilr,v rc';ti'uttttol' rritr.ttrt it I'r

aHaroMii Incruryry 6oraHixu irra. M.f. XoloAHot'o I{n I{ Vrpai'rrH la rc\'ra\rrr:

J\b Ap 010gu009552 <llpone4euHr rrepaneKrr4BHr4x HayKoBHX /locJli/txctrs 'r

rrirunnoi 6ionorii ra rvrixporpaeiraqii) - 2008-2012ppj J\b AP 001l2l-J004ll16

<Aocni.qxeHHf, 6ionori.rHoi aii rr,rixporpaeiraqii na venr6paHl{oMy t'a Krli'lhtrrtt'rrtr

pinnrx (<Eiona6oparopir-M))) 2012-2013 pp.; J\b AP 001 i3 t-i001-585

<AocniAxeHHr BrrnlrBy uixporpasirauii Ha Qi:raro-xinaiqui Brac'l't'lnoc Ii

rlllrorlJl€t3tr4arra.{Hoi IraeIr,r6paru4 pocnI4HHI4x Knirrzn (MEMEPAHA)> - 2014 p';

J\b Ap 0115U002737 <<@israKo-xivriqni sracrunocri 6iouev6pau pocnr'rHIr14x

KliTr4H B yMoBax rvrixporpasiraqii: rrr4TonJra3MaruqHa ra eHept'c'rHtltli rtcrtirl.'lltltt"

2015-2016 pp.

B pesynrrari roruuJreKcHoro AocniAxenHq EP-ri,reqr B KopeHeBhx arleKcax

rpopocrKin Arabidopsis thaliqna ni1 BrrJrr4BoM MoAerlboBaHoi vixporpaeiratrii .r'a

ionisyrouoi pa4iaqii orpuMaHo Hosi Aani uloAo yvac-ri llbol'o vttira:tbll()l()

rrirnunoro KoMrraprMeHTy euAie poAr,rHa Brassicaceae B pearrtixx poc.-lrlllllll\

rniuaH Ha Airo qux quHHurie'

[uceptauroM orpr4MaHo Hoei Aoxa3u y.racri EP-rineqs y ei4noei,lqx xri't't'ttt

KopeHr A.thaliana :naBilrwrB MoAenbonaHoi rvrixporpaeirauii (rc,rinocrarvBaltttfi) ta

ionisyro.roi paliaqii (X-onpovrineHna). BcraHosttctto. lllo irl \ \ri)rl

rniuocraryBaHlul Ta o[poMiHeHHq :6in nyc't'bcq rciitt,Kic-t'1, Ta ll.ltlttta l-l'- rl ]'.'iii,

Ta 3pocrae napia6elrHicrr ixsroi Qopvru i po:vipin y rc;ti't'ntlax Kopcllctrol()

troxJrlrKa ra A3P. Buepure rroKiBaHo, ulo rlisocraryBaHHq npI43BoALIrb llo

rroclrJreHHr B rrpopocrKax eKcnpecii resa PYK10, uro KoAye B-rnroxo:raga:y EP-



TileIIb, npore He BTIJITIBae Ha 3ararrb aKTr{BHicrb rlboro Qeprvrenry. Bueprue

BLI3HarIeHo, Iqo X-ouporrainenns B 4iauaaoni Marrux ra HaniererarbHlrx 1^nfl

A.thaliana I,o3 BLIKJILTKae IITBLTAKy rlrMrracoBy Ao3o-3zlJre)KHy arcrnnaqiro erccnpecii

reHa PYKI0 Ta rrocLIJIeHHrI 3ar€ulbHoi arcrzeHocri B-rnroKo3vAa3Lr, ulo Mo)Ke 6yru

BLIKopLIcraHo Anfl pospo6xu MoneKyJrtpHoro MapKepy Bnnr4By ionisyro.roi

pa4iaqii. lloculene Qoprraynannx EP-rineqr ra arrunaqir erccupecii reHa

siAuosiAHoi p-uroKo3LTAa3lI 3a BrIJrLrBy rK rniHocraryBaHHr, rar i ouporrliHenHr

BKa3y€ na ix yqacrb y 3axncHifi pearcqii rnirun na soeHiruni .ruHHzru pisnoi

npupoArl. O4epxani laHi Brrepue AoBoA.rrrb yrracrb EP-rineqr flK noxi4nux

fpaHynrpHoro eHAorrna3MarlrrrHofo perHKyJryMy B pearqixx upopocrrin

A. thaliana na Airo ocHoBHux $axropin KoclriqHoro rronbory rvrirporpaeiraqii ra

ionisyro.roi paaiaqii.

HoszsHa orpuMaHLIX AaHr{x ui4rnepAx{yerbc.q uy6niraq isvru AlrcepraHra y

Qaxoenx x(ypHuilrix.

Ilparcu.rHe sHaqeHHq pesymrarin AocfliAfl(eHr. flpo6neua, rKy

4ocni4Nye ArlcepraHT, e aKTy€urbHoro, a o4epxaHi 4ani nnoc.f,Tb BaroMzfi nrna4 y

posyrr,rimrr MexaHisN{in a4anraqii sa yMoB r<ocN,ri.rHoro rroJrbory. O4epxani Aani

AorloBHrolorb ra nornu6nrororr icnyroui yrBneHH.r rrpo rrirznni NaexanisNau

aAauraqii pocnl{H Ao yMoB MoAeJrboBaHoi, peanuroi rrairporpasirarlii Ta

ionisyrouoi pa4iaqii, a raKo)K Moxyrb BLrKopzcroByBarLrcs Anfl nupiruennx

rrpLtKJraAHlrx 3aBAaHr rocNai.rHoi 6ionorii pocnuH. BpaxoryroqLr re, rqo EP-rinbr1s

e xapaKrepHorc pucoro lpeAcraBnzrcis poAr.rHLr Brassicaceae, qinHicrr orpzMaHlrx

Atrfl, A. thaliana AaHLTX rloruuprcerbc;r Ha 6araro oBorreBrlx Kynbryp g qiei poALrHLr,

flri [porroHyrorbcr Anfl Br,rpoqyBaHrrf, B 6iopereneparuBHr{x cr4creMax

xurresa6e3rteqeHHr. Bcranoueni Ar4cepraHToM saroHoruipHocri ni4rpznarorr

nosi ui4xo4u Ao [[aHyBaHHs ra rrpoBeAeHHf, r<ocuiqHnx i nasevrHux

eKcneprrMenrin uloAo recryBaHn.s crifircocri qux oBoqeBvx Kynbryp Ao yMoB

rcocN,ri.rHoro rroJrbory. Pesynbraru AocniAxeHb raKox( Mox(yrb 6yrn eupona4xeHi

y nan.ranrHufi upoqec npu uiArorosqi cueqiaricris is nocl,ri.rHoi 6iororii,

rcrirzHHoi 6ionorii ra eKoJrorii pocnuu.



peKoMeHAauifi. cdopMyJrboBaHrx y Arrceprauii. 06rpyHTOBaHe rrnaHyBaHHr,

nu6ip iaei ra HarIp{MKy eKcnepr4MeHr€rJrbHoro iI nzpinenux, AocKoHiure

eolo4innr pi:nzrr,rz cyqacHuMr'r MeroAauu rclirnnnoi 6ionorii - rlkrroJrorivnzuz,

QiaionoriqHLIMLI, MoneKympHo-reHerLrqHlrMLt - Ao3Bonnnvr AucepraHTy Br4KoHarLl

eci uocraueni 3aBAaHHt i o4epxarz serzruft o6csr opurinanbHoro

eKcnepl/tMeHr€IJlbHoro Marepi-y, srcuit uocli4onHo BlrKnaAenufi y 4 por4inax

BJIacHI4x 4ocli4xenr (4-7 po:4ilIa). Orpurr,rani Aani ni4rnep4xreHo 13 ra6mlqrrr,rz

Ta 37 pucyHKaMI,I. Terccr 4ucepraqii Br{KnaAeHo qir o ra B nori.rHifi

uocli4onHocri. ,{octonipHicu pesym arin sa6egue.{eHo 3HarrHLrM o6csroNa

eKcnepllMeHTtulbHoro Marepiarry ra fioro crarurcrkrqHoro o6po6roro. BncHonrz

niAuoeiAarorr orpr4MaHr4M

BUOOpax(ye 3MlCr Ar,rcepraull.

eKcneplrMeHTzrrrbHr.rM AaHLrM. Anropeoepar

anropedepari. Marepianz 4zcepraqii uosnicro upe4cranneni

ouy6niroBaHklx rpaq.trx aBropa. Orpznraui pesynrrarvr ouy6nironani B

uayronifi upaqi, 3 flKvrx 8 crarefi (V Qaxonnx yrpaincrrczx i aapy6ixHzx

B
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BLIAaHH.ttx) ra 23 re3 Aononi4efi. Marepianvr Aucepraqifi oi po6oru upofirunz

aupo6aqirc Ha rcon$epenqixx, cuuuosiyMax ra s'i'3Aax pisHoro pinHx, B ToMy

qucJrl, 1 MlxGapoAHr4x.

Oco6rcrllft nHecorc sAo6vnaqa. [ncepraqix e cauocrifinorc po6ororo

s4o6ynava. Cninrno 3 HayKonnu repiBHr4KoM 6yno o3HarreHo upo6nerray, o6pano

reMy 4ucepraqii, pospo6neHo if roHqelqilo ra c yKrypy, Bu3HaqeHo

eKcrlepzMenranrni aB4alrrHfl 4rx nzpirueHH.rr upo6levrz. 34o6ynaqeM upoBeAeHo

rolrryK ir anaris nir.rzsHsHoi ra sapy6ixnoi nireparypvr 3a o6pauoro reMarLrKoro,

BuKoHaHo eKcrIeprIMeHTuuIbHy qacrr4Hy po6orr,r, s4ificneno crarr{crr4rrHy o6po6rcy,

ananis ra y3araJIbHeHHq orpr{MaHlrx Aaunx. Einrruicrr crarcfi Ta re3,

ui4roroueHr.rx aBTopoM, e o4nooci 6rruvtu.



flpz nucorifi noslirzsHifi oqinqi po6oru, y MeHe e pr^[ 3aruurbHkrx ra

TexHlIrHr{X 3 ayBaI(eHb :

1. B anoraqii, a.7, anropeQepari c.15, rercri 4zcepraqii c. 131:

<fli4nuIqeHH.l erccupecii reHa PYKL0 ui4 nnnunou uinocraryBaHHrr Ao3Bome

niAnecrz fioro Ao rpyrlkl teuie, sri sNriHrcrorb eKcrrpeciro y ni4uoni4r na 4iro

a6iorzqHnx crpecin, B roMy .rzcni rrairporpaniraqiro, ro6ro e

rpaei.ryrnvIBvrMr4...>. OcriJIbKLr sN,riHa ercnpecii rlboro reHa ni46ynaerbcfl, y

siAuoniAr Ha airo 6aratrox a6iorz.rHux Qaxropin, 3oKpeMa rkrx, qo

3HLIXyIorb ryprop xlirunz, rl-fl o3HaKa e HecleqzQiuHoro ra HaBprA .rer ii
MoxHa ni4necrv 4o rpani.ryrnuBLrx.

2. C.7: <In4yrqir rena PYKI} i arcrnnaqix QepMeHry p-rnrorcosupLa3Lr

ni4 nnnunorr,r X-ouponrinenns, Ha Harrry AyMKy, Moxe BlrKopr{croByBarr4cb rK

MoneKyntpwnfi MapKep BrInkIBy ionisyro.roi pa4iaqii.> Mosa Moxe firu rinrrz
upo aKTLIsHicrr fepvenry, alre fi Wu raKoro B cHoBKy rrle HeAocrarHbo

AaHkIX. finepcexpeqiro EP ra p-rnroroeLrqa3u MolKHo po3rnrAarr,r -f,K MapKep

3pocraHHt anronirz.{Hoi arrunHocri rnirun, gKi niAn.f,rarorb runz4rifi saNaiHi.

3. C.7: <<floczrenH{ aKrLIBHocri p-mroKo3ilAa3u rimz n oupouiueHr{x

rpopocrKin nrasye Ha cnerlkrQi.rHicrr ixnroi pearqii na 4iro X-nponreuin, a

caMe ni4nurqeHnx uera6oni3My,...)) ro.rHirue BK€BarLr, uera6orisrnry,

uon'sgauoro 3 rclirlrnnoro crinroro.

4. C.120: Henirtifinufi, xapaKrep 3pocraHHr eKcnpecii rena PYKI0 sa

yMoB pisuo4osoBoro ouponriueHHt Moxe 6yrn o6yuonnenzfi, xr niguiuala

aBTopKa, 3 lcHyBaHH.f,M IreBHLrx [oporoBlrx 3HaqeHb rroruKoAxeHHr ,SIK, ale,

cropiure, eiH no.scHroerbcr rereporeHnicuo rlirznnux rrory/nrqift anexca

KopeHr, xri ni4pisH.rrrorbcr cBoero pa4iovyrmeicuo.

5. C.131: (3 AxrepeJr nireparypz ni4ouo, qo rcocNri.rHa paaiaqis

BrrJrr{Ba€ Ha ercupecirc reHis ra crpyKrypy feHoMy B qinovry qepe3

norrrKoAx{eHHtr ruil( ra rro{By uyraqift...>. IIIolo ercnpecii renin, ro pa4iaqia

BUrr{Bae He rilrru qepe3 rrorxKoAxreHHf, ff{I{; €ure, B qilouy, Ha

peryJrtropHoMy pinni, B roMy.rncni, qepe enirenerzrrHy peryrxqiro reHoMy.
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Tarc, upu 4ii rocrporo oupouisenns cuocrepiraerbcr rrrBrrAKe AeMerranyBaHns.

ruilc.

3 rexHi.rHnx 3ayBa?r(eHb:

B rercri ALIcepraIIii spi4xa, arle 3ycrpi.ramrcq czHTaKcLr.rHi ra rexni.rHi

nouulrcu. V crLIcKy ny6niraqifi AnA oAHooci6nvx crarefi He Mae uorpe6z

BK€ByBarLI BHecoK aBTopa. y llepenir yMoBHLrx rro3HarreHb He Mae rpe6z

BHocLITLI 3ar€IJlbHosi.{ordi cKopoqeHns. Xoqa 6imruicrb pr4cyHKie Aoczrr rapuoi

rrcocti, arle Ha AetKrIX 3 HrIX (puc. 5.4 ra in.) norano nzpisu.f,rorbcr api6ni

crpyKryprr, 3oKpeMa fEP, EP ra 4zrcriocouu.

Ane sra3aHi 3ayBaxeHIUI He Malorb rrprrHrlr4rroBoro 3HaqeHHrr ra He

3Hlrxryrorb HayKoBoi qinnocri po6oru.

[ucepraqifina po6ora PouaHvyr CnirnaHz Mr,rrorainnra: <<Ercnpecir reHa B-

FnroKo3LTAa3vr ra ynrTpacrpyKTypa rineqr eHAorrna3Marr4qHoro perLrKyJryrvry B

rcrirulrax KopeHt Arabidopsis thaliana uia BrrJrLrBoM ruinocraryBaHHf, Ta

ionisyrouoi pa4iaqii>> e saBepIueHLIM opurinarbHlrM 4ocri4xeHHflM, rKe BLrKoHaHo

3 BLIKopucraHHrIM cyrIacHLTX uero4in AocniAxennq. Po6ora Mae -f,K TeoperrlrrHe,

TaK i upaxrzvue 3HaqeHHx. 3a o6cxrou eKcleprrMeHT€urbHoro rvrarepia-ny,

HayKoBo-Teoperklqnoro qinnicuo ocHoBHLrx pe3ynbrarie i slrcHonrcis 4vcepraqix

Pouanuyr CeirraHu Muronai'nnz nosHicuo ni4noei4ae Br4MoraM dlopr4rcy

[pLIcyAxteHH-l HayKoBax cryuenin>, 3arBepAx(eHoro flocranosorc Ka6iHery

Minicrpin Yrpainu nig 24 nvrrrHs. 2013 p. Ns 567, a ii anroprca 3acnyroBye Ha

[pLIcyA]KeHHt HayKoBoro cryrrerur KaHAr,rAara 6iolorirrHkrx HayK sa cneqianuricrro

03.00.11 - qnronorix, rnirzHna 6ionorix, ricrororis.
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