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BrAfyK

oSiqifiuoro oroHeHra Kyrnaeuxo Oleuu FopracinHu,

AoKropa 6ionoriqHl4x HayK, npo$ecope, 3aBiAyBar{a Ka$e4pz 6ionorii

HiNIaHcbKoro Aep)KaBHoro yniBepcr,rrery iueHi Mvxoln forols

Ha 4ncepraqifiHy po6ory J{qeHxo Terqnu An4piieHra

<<MolexynxpHi NtexaHisMl4 perynrqii Si6puHolis y 3^ yracri Sparnrenrin

Qi6praHoreHy/Si6pr,rHy)), rroAaHy Ha s4o6yrrr cryreHq

Kar^!:a!ara 6ionori.IHnx HayK Ao cre{ianisosanoi s.reHoi pa4z A26.240.01

npz lncruryri 6ioxinrii inr. O.B.llarnalina HAH VrpaiHra ga cneqialrHicrro

03.00.04 - 6ioxirvri,s

Axryalruicrs reMI{. fivceptauis -fluesxo Ter.ssu AHApiinuu 6esyvronHo e

aKTyanbHoro B Teoperl4rlHoMy i nparrur{HoMy ni4norueuui ToMy, il{o BoHa

crp,tIMoBaHa Ha AocniAxeHH.fl MoneKyn flpnvrx nlexaHisN,rie @i6pzHoni:y. 5,rc

ni4ottto, caMe nopylreruns 6anaHcy nrix cucreMaMr{ sciAauHs rcponi i Si6pnHoniay

rptr3BoALITb Ao rponr6oyrBopeHHr a6o renaopariuHr4x craHin, xxi Malorb l,licue sa

6aramox Ilaronori.rHzx craHie ra Mo)Kyrb [prr3B orr4Trr Ao po3BrrrKy ycKnaAHeHb.

Ha ctorolHi AocrarHbo AeranbHo BlrBqesi MexaHisnau Synxqiouyn aHHfl cr{creM

sciAaHHs xponi. llpore Mexanisl,ru QyHxrIioHyBaHHfl Si6pxHolirprqHoi cucrevu

nue.{eHi HeAocrarHbo. 3a AesnHX rraronori.ruux crasin, 3oKpeMa raKux ceprleBo-

cyAI4HHI4x narororifi sK aprepianrua rinepreHsi.a, crocrepirarorrcq sNaiHz

BeJII4TTHHH IloKa3unxin, uo xapaKTepr43yrorb Si6punolirnuuy cncreMy, e rofi uac

flK Aeqxi noKa3HI{KH crrcreMu xoarynrqil He 3a3Ha}orb Aocroeipur{x :l,liH. Ha

)KaJIb, Ha croroEni n rcnini.{Hifi rrpaKTurli oqinxa noxasnraxis Syur<uioHalruoi

axrusHocri $i6prauoriruqHoi cucrenru po6vrrbcr Ayr{e pi4xo, Ir1o He Ao3Bonse

aAeKBarHo or{iuprrrr erar naqieHra ra e$emnnsicrr nir<yeanHfl..

locni4xeHHt MoneKyntpHax rrnexanisnnia peryn.quii Si6pnuoli:y, 3oKpeMa

na pinui nporeiu-nporeiHosrx neaeuo4ifi, po3rxnpfle Mox{JrprBocri po3B'N3a:nvs,

lpaKTI,It{HI4x 3aBAaHb MeAr4rIZHr4, rrlo nos'q3aui s nopylreHH.sMlr Qi6punoriru.{Hoi

cI{cTeMa.
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y 3n'xsxy 3 rIr{M aKryanbHicm po6oru -fIIeHxo T.A. siAuoeiAae

cboroIeHnr4M 3arrlrraM 6ionoriqHoi ra ueAlaquoi :nav:rtkr, ocxilrxlt ii Merolo e

s'.acyraHHs Morrer{ynnpur{x MexaHigruie iuiuiaqii ra perynqqii Qi6pranorirnquoro

ilpoqecy sa yracri drparvrenrin ra rreBHr{x Air.suot< MoneKyil

S i 6pnuoreny/Si 6peIHy.

3s'sgorc TeM[r Ar{cepraqii : Aepx(aBHr{Mr{ Ta raJry3eBLIMLt HayKoBI,IMLl

rporpaMaMr,r. Po6ora BnKoHyB anacb B paMKax HayKoBI4x reM siaairy xinrii ra

6ioxinlii eHszNain: <Morexynrpui MexaHisMr4 SynxIlioHyeaHHfl. eHgzNaie cplcreMl4

reMocrasp (Nr AepxaBHoi peecrparrii 0110U002101,2010 - 2012 pp.), <Pospo6xa

Aiarnocruxyr,rin rilfr recryBaHH.rr craHy cI{creMI4 pyftHynaHHn rporvr6in> (J\e

Aep)KaBHoi peecrpauii 0113U003649, 2012 - 2015 pp.), <<MexaHisxla perynxrlii

nnagnliuores/nlasl,{iHola ' lrixl'roneKynflpHrrx ra uixxnirvHHvrx ssaeraoAifi B

cucreui r-eMocra3y 3a HopMr4 ra narororii> (J\l'e 4epxanHoi peecrpaqii

0113U003203, 2013 - 2017 pp.), <MexaHisN,{r perynqqii nnyrpiururoxrlrnHHzrx

ckrrHaJrbHr4x Mepe)K, naixx,rirnHHLrx ra uixl,roreKynqpHux e3a€MoAifi) (Ilb

Aep)KaBHoi peecrpaqii 0112U002624,2012 - 2016 pp.).

Hayrcona HoBr{3Ha oAep}r(aHr,rx pe3yJrbrarin. lucepraHToM rloKa3aHo, Ilo

ilpoAyKru uraslaiHosoi lerpalaqii $i6pnnoreHy ra Si6puHy perynlororb

axrusHicrn Si6pzHoriru.{Hoi cucrenn. BcraHosJIeHo, Iqo Sparnreurn $i6praHy

DDE, DD i ErE, rpo-rrBnflIorb e$exropHi sracrueocri - crr{Mynrororb axrNsaui}o

nrasN,{iHoreHy rKaHr,rHHr{M aKTuBaropoM. Br.Icoxol,tonexynxpHi IIpoAyKTI,I

rigporisy ra DDE-$parMeHr npNruiuyrorb ursraAxicm rigponisy Si6praHy

nrasuiuol,t, KoHKypyroqu 3 eH3rrMoM 3a cy6crpar. 3 ycix AocniAxyBaHrIX

Sparnrenrie rintxu BrrcoKoMonercynxpui ilpoAyKrl4 3axl4lqarorb nrasl,IiH, Iro

yrBoproerbc-fl Ha ix nonepxui, eia iuri6ynaHnx a"2-drTkrturagltiHol,t. BncyHyro

npuryqeHH-s, ruo HaKorrnqeHH.fl n nrirpooroqeHHi srycrxy npoAyrcrie aerpalaqii

$i6puHy, xri sn'-asyrorr Ha cnoifi rroBepxHi uragN{iHoreH i ne 3axrilIarorb

yrBopeHrfi rnasnrin eil iHri6iropin nnasMlr, Molr(e 3HIDKyBurr4 Si6plluo ntru'ruufi,

noreuuial nlaslrisoreu/nlasMiHosoi czcreMl4 i 6ytw oAuiero 3 ilpI4r{I4H

pe3r4crenrHocri 3rycrKy 4o nisncy.



3

Anropol,r Brreptue BcraHoBneHo crrlMynroroqufi eSer<r Eo-@parMeHTy

Si6pnHoreny Ha axrNsauirc Glu-nnasuiuoreHy TKaHIaHHI4M aKrI{BaropoM.

florasauo, uo esaeuo4ir rKaHlrHHoro aKTl{Baropa 3 Eo-SparMeHToM

ga6esneqy€Tbcfl risuH-se'xsyrounuu Air.sHralan aKTuBaropa ra C-r<iHqeBprvrkr

3aJrr4rrrKaMr.r ni:nuy o- Ta y-naHqrorin QparvreHry. BcranouleHo ABoIIeHTpoBy

esaervroAiro Glu-nnasuiuoreuy 3 Eo-sparMeHroM, IIIO e seo6xiAHoro yMoBolo

npeseuraqii aKrlrBauiilsoi ueui rpoeH3l4My ra slacoxoi ruslaAxocri rpoqecy

axrueauii.

[ucepraHroM AocliAxeuo uexasigtu aKrrsaqii Glu-nnasuiuoreuy

TKAHI,IHHI4M aKTr{BaTOpOM Ha D-aoueusNlicHlax $parvreHrax

Si6punoreHy/Si6pzHy. floxasaHo, uo BI,{cHax(eHHt xalrqiro xenarylot{lIMI4

areHTaMra rrpr43BoAr4Tb Ao rrorBlr a6o 3HaqHoro niAslaueHHq crl4Mynrorcqxx

BrracrlrBocrefi D- ra DD-sparMenrie Si6puHoreHy ra Qi6pxny siAnosiAHo.

Bnepure BcraHoBJreHo, rqo iosn xamqiro Ao3o3ane)KHo inri6yrorr peaxqirc

reperBopeHHfl nragN{iHoreHy Ao nnasuiuy, iu4yrcoeany D-AnrvrepoM Si6praHy.

floxasauo, tUo DD-SparMeHT, o4epxanufi 3 KoBa^IIeHTHo rlpolxl4Toro

$i6punoreHy, raKolr rrpoflBnf,e crlzMynlorc.ry airc Ha arrunaqirc Glu-

nrasN,riHoreHy rKaHr4HHr,rM aKTr4BaropoM. 3auponouoBauo n4exanisN{ isiuiauii

Si6prauonisy Ha pauHix craAisx nonil,repusauii $i6puHy, :ri4uo nKoMy

crpyKrypHi nepe6ylonu B BC m yC MoAynflx D-AonneHy, uto Malorb nricqe npu

sraAalegHi ionin ramuiro 3 92 caftty nia qac nsaeN,IoAii *B))-(cb)) qeHrpin

uolivrepxsauii Ta KoBarreHrHifi npourunqi yy rauqroris D-AonreHis cyvrixHux

MoneKyn nia qac Qoprry"aHH.rr nporo$i 6pul, e neo6xiAHolo yMoBolo

eKcnoHyBaHH.f, qenrpin esaex,roAii nraguinoreuy i rrauuHHoro aKTuBaropa i

noqarKy rpoqecy aKrreaqii.

lone4eHo icHynauHx B D-Aouesi Si6puHy pisHux cafirin :n'x:ynawHfl. AIrr.

SparnreHrin nnaguiuoreHy K 1-3 ra K 5. Bneprue rloKa3aHo, Iqo caittvr

sn'xsysaHH.f, rJrasNriHoreHy Moxtyrb 6yrl4 po3Taurosani rlo3a AirqHxorc Ao, 148-

1 60 D-aoMeHy $i6punoreHy/$i6pllHy.
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flpaxrnuHe 3HaqeHHq pe3yJrbrarie AocniAxeHHfl. OrpnnaaHi -flqeurco

T.A. y AllcepraqifiHifi po6ori pe3ynbraru cni4sarb rpo Heo6xiluicrb Enn iHiqiauii

crpyKrypHl4x nepe6y4on B D-4olreHax Si6puHoreHy/Si6pvly, noe's3aHprx :i

sN,IiHaNaIa B KaJlbllifi-:e'xsylor{r4x ueHTpax cy64olleHie i KoBaJreHrHo}o rporrrr4BKoro

y-naHllrorin D-4oNteHie ni4 uac norinneprasaqii Si6praHy. lloxasaHo Mo)Krrzeicrr

6araroqeHrpoBoi nsaeN{ogii n.nasuiHoresy : D-4oMeHaMpr Si6pnHy. BcraHoBneHo

IrIJInxI4 3arl) {eHHt rlpoAyxrin AerpaAauii Si6pr4HoreHy ra $i6pnHy Ao perynrqii

Si6pauoniruquoro npoqecy.

3auponoHoBaHo Hoslafr xinlxicnzil $yHxrlio ;:ran-wvtit cnoci6 Brr 3Har{eHHt

affinnsocri TKaHI4HHofo aKTl4Baropa B 3pa3Kax rrJra3Mrr xponi 4onopin 3

BLIKopI4craHHiIM DD-SparMeHra $i6pnHy xx cra6ilrsoro crlrMyn.rrropa peaxqii

axrtanaqii nragMinoreHy ra xenaryroqofo arenry EGTA. Ocrannifi

Bl4ropl4croBy€Tbcq 3 Meroro ilpuruBuArxeHHq peaxqii axrzeaqir uraslaiuoreHy

TKaHI4HHHM aKTvrBa'ropoM 3pa3Ka rrJra3Mr{. Cnoci6 € Br.{coKorryrrrprBr4v^,

eKoHoMHL{M, npocraM Ta Herpr4BaJrrrM y npone4enHi auanisy ra Mo)Ke 6yr^

BI4KoplIcraHI4M n 4iaruocrra.{Hifr npaKTrrrli. Ha ocnoei pospo6xr4 orpprMaHo rrareHr

(sarnxa Ha nnHaxi4 JYg a201501206, MnK Q015.01) A61K 38149. <Cnoci6

BI43Har{eHHfi TKaHLIHHoTo aKTr4Baropa unasN{iHoreHy)) I Pu6auyx 8.M., Canuyx

O.8., Xapueuxo C.M., -flqeHr<o T.A., Iocona O.I., fpnuenxo T.B. , 3aflBHLrK i

IrareHroBJIacHI4K Iucruryr 6ioxinrii inl. O.B.llzurnaAina HAH VrpaiHvr. - 3aqer.

13.02.2015. flosrrnnwrrt BI,IcHoBoK npo siAnosiAuicrs Bvr Haxory yMoBaM

rareHro3Aargocri eia 27.09.2016 p.- Ony6r.25.11.2016, Fron. J\|q 22.).

CryniHu odrpyuroBaHocri ra AocronipHicrr rroJroxeHb, sucuosrcie i

peKoMeHgaIlifi, c$opvryJrboBauux y Ar{ceprarlil. Nocronipuicrb pe3yntrarie ra

sl,IcHonxis l.vcepralliftHoi po6oru 6azyerrcx Ha 4ocraruifi xilrxocri

eKcnepHMeHrarlbso-6ioxinriqsax 4ocni4xeHb. y 4uceprarlii .fluesxo T.A.

3acrocoBaHi cylacHi 6ioxinriuni, $isnxo-xinriuni, xpoMarorpaQivHi, itryHoxinriqui

MeroAlI, aAeKBarHi uocraBJIeHuM 3aBAaHHqx,r. Ha ocHoei .rirKo csopnrynboBaHrrx

3aBAaHb, BI4KopI{craHHfl KoMrrneKcHoro MeroAr4r{Horo ni4xo4y Ar4cepraHTy
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BAanoc.tl Aocqrrl4 rlocraBJlenoi B po6ori Merr. Yci Br4cHoBKr4 AracepraqiffHoi

po6orn e o6rpynroBanlrMn i 4oneAeHr4Mr{.

flonuora BHKJTaAy Marepianin Ar{ceprauii n ony6nircoBaHr,rx npaqax i

anropeQepari. y ilpI4BeAeHI4x ny6nixaqiqx noenicrrc ei4o6pa)KeHo ocHosHi

pe3ynbrarl4 3 ycix posginin 4ucepraqii. Anrope$epar flqenxo T.A. noeHicrro

po3Kpl4Bae svlicr 4zcepraqii i lae roBHe yqBneHHr rrpo HayKoBy qiHuicrr i

rpaKrl4t{Hy 3Har{auicm 1nceprauifruoi po6oru. 3nricr anropesepary tgeurvuuuirt

ocHoBHIzM rIoJIo)KeHHflM 4vcepraqii. O$opnrneHH.f, 1vreepraqii ra anropeQepary

sAificneuo y eiAnoeiluocri Ao Brr Mor AAK MOH YxpaiHu. Cryninn

oilpunrcAHeHH-rr vrarepiarie Azcepraqii locrarHifi .

3ara.nrsa xapalffepI,IcruKa 4ucepraqii. [u cepraqir Xoueuro A.B.

no6y4onaHa 3a 3af[ulbHo npufiuqro]o ra peKoMeH4oBaHoro crpyKrypo]o: Bcryn,

orrrlA nireparypl4, Marepralrkr ra MeroAlr Aocni4xens, pe3ynbrarn Aocni4xeur ra

ix o6roaopeHH.fl, BLrcHoBKvr ra cflflcoK Br4KoprzcraHr4x A)Kepen, rqo Haniuye 176

uafinneHyBaHb. fraceprarlix BI4KJraAeHa Ha I40 cropiHrax ApyKoBaHoro reKcry,

naicrnrs 46 pvcyur<ig ra 2 la6rrwqb, HarH caHa rapHoro HayKoBoro MoBoro.

y gararsHifi xapaKreprzcrnqi po6oru aBrop po3KpuBae cyrb o6pauoro

HarIp.tIMy HayKoBHX AocriANeHs ra o6rpyuroBye fioro aKryanbsicrt. Anropovr

cQopvrynroeaui Mera, 3aBAaHHs AocriAxreHH.fl, Br4KnaAeui Hayr<oee i npaKTr4qHe

3Har{eHHr orpr4MaHr{x pe3ynbrarie.

B orrqAi nireparypl4 -flueHro T.A. yce6iuHo oxapaKrepr43yB aila eyracuufi

craH AocriAxeHr ocHoBHHX KoMrroHeHrie Si6pnHo-iriruqsoi cucreuu, cr{creMr4

3fopraHHfl KpoBi ra uexanisnry $i6pzHorirr.ruoro rrpouecy. AeropoM AeranbHo

oIII4caHo crpyKrypy MoneKyn nragx,{iHoreHy/nraslniuy, TKaHHHHoTo aKrr.rBaropa

nragiuiHoreHy, Si6puuoreuy/Si6pnry, oco6runy yBary npu4ineno noranigauii

KoMnJIeMeHrapHI4x qeHrpin n:aenro4ii nnagMiHoreny/nnasvriuy ra

$i6pxuoreuy/SiSpkrHy. Kpinr roro, aBropoM AeranbHo po3rnrHyro NaexauigNaa

axrunaqii Qi6puuorirnquoi cncreMr4 Ha Si6puni ra rurr.flxr4 ri4pori:y

Si6pzHoBoro 3rycrKy.
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y poa4ini <Marep railu i nreroAra> AoKnaAHo oIII4caHo IxHpoKe KoJIo

nleroAis, .ar<i BHKopr4croByBaB Ar4cepraHT Ans nupirueHH-fl IIocraBJIeHux gaeAanr. B

qinonry MeroArr niai6paui a4exsarHo sAificHeHHro nocraBneHrIM ueri Ta

3aBIaHHfM.

3 enacHr4x AocniAxeHr [vrcepraHTa BpIrIIrkrBae, ruo inr BpIKoHaHo BeJIuKy 3a

o6cqroNa eKcneprlMeHraJrbHy po6ory. O6ronopeuHq orpuMaHl4x pe3ynbraris

rrpoBeAeHo AoKJraAHo i no cyri. Bono ni4o6paxae rapHy o6isHaHicrr AncepraHra

3 cf{acHr{M craHoM uiei HayKoBoi npo6JIeMI4. Anropovr 3anponoHoBaHa

vro4nsixaqiq Ao cnoco6y BH3HaqeHHq aKrusHocri rKaH!{HHoro aKT[Baropa B

uragN{i xponi 3 BrrKopr4craHu.flM DD-$parMeHra Si6pzHy nK cra6ilssoro

eSexrunHoro crr4Myn.rrropa pear<qii axrunaqii nlaguinoreHy, flKa e

Br{coKorryrnr4Boro, 5e:neuHoro, HeAopororo ra Herpr'IBanorc y BHKoHaHni. Canre qe

po6urs raxvfi niaxia KopI,IcHt{M Anq xniHitttl.

HeAo.rrircr{ Ar{ceprauii i anropeQepary uloAo [x s]t{icri i o$opMfieHHn

OqiHroro.rfl Ar,rceprarlifiHe AocriAxeHH.fl, B[eBHeHo Mo)KHa cKa3arn, IIo

oAep)KaHi nrarepialrlr Marorb 3Har{He reoperl4r{He ra [paKT]Ir{He 3HaqeHH.s.

B po6ori e AIacxycifiHi IllrraHH.tr:

1. r{onry caMe Eo-SparMeHr Si6praHoreHy rrpofiBnte crl4Myn}orcqy aKrueHicrr?

2. Auanisyroura esaelaoAiro Qparvreurin nrasN,IiHoreHy 3 DD-SparMeHroM

Si6puuy, aBrop rrpr4rrycKae, uo Ha Airqnui Ao 148-160 sa B3aeMoAilo g K 1-3,

a caMe s I3C Kpr4Hrna l, Moxe niAnoeiAarla ilapa rIo3HTuBHo i Herarueno

3ap-f,A)Kesux auiHoKr.rcrrorHrrx sarpluxin (Arg 149-Glu 151 a6o Asp 155-Lys

157). A ao 3e'xsynaHH-f, 3 K 5 finronipuo Aonf{aerbcq SoxoskIfr pa4uxan Lys

I57 a6o Arg 159. Easyloqucb Ha r{oMy aBrop sktAirse caMe rli aviHoxuclorui

sanuurKu?

3. flx aBTop 6a'rurr Mo)KJrr4Bicrt BrIpoBaA)KeHH.f, orprrMaHl4x pe3ynbrarie B

MeAHqHy npaKrvtrcy?

Bianonianicrn Alrcepraqii scraHoBJreHuM BI{MoraM. BucHosorc.

fr,rceprauifiHa po6ora -flqesro Terssu AH4piinnu "MoreKynapHi

MexaHigMu perynquii Si6pnnonisy 3a yqacri $parnneHris Si6pranoreHy/Si6PVHY",



rrpeAcraBJrega Ha 3Ao6yrrr HayKoBoro cryrreH.fi KaH Anl.ara 6ionori'rHl4x HayK 3a

cueuialrHicrrc 03.00.04 6ioxivrix, e cauocrifiHoro, 3aBeplreHolo HayKoBo-

AocriAnoro po6ororo.

3a axryalrsicrro, HoBr43Horo orpl{MaHl4x pe3ynbrarin, ix reoper[rrHo]o ra

lpaKTpIr{HOIO SHaqIaNaiCTlO, rlr6zuOrO y3afanbneHb TA nNCHOnrin, A TaKO)I( 3A

rexniqHunr o$opMrreHH.f,M rrpeAcraBJreHa Al{cepraqifiHa poSora y noBHon4y o6crsi

eiruosiAae BlrMoraM MoH Ao KaHAr4AarcbKr4x ruacepraqifi ra rI. r. 10, 13

unop"4xy rrpLrcyAx(eHH.s HayKoBr{x cryneuin>>, 3arBepAxteHoro rlocraHoBo}o

Ka6iHery MiHicrpin vxpaiHra J\b 656 sir 19.08.2015 poKy, a if aBrop, 6es

cyrvruiny, 3acJryroBye [p?rcyA)KeHHfl HayroBoro cryrleHt KaH trvx'ara 6iorori'IHlax

HavK sa cneuiantsicrrc 03.00.04 - 6ioxiwris'

3ani4ynau xaSe4Pra 6ionorii

rpr4poAHl4r{o-reorpa$ ivuoro $ arynbrery

HiNuncbKoro .qepxaBHoro yHlBepcl4

inreui Muxolu fotols,

AoKrop 6ionoriqHl{x Hayr, npo$ecop O.B. Kwuesxo
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