
PELIEH31A

KaHlH/IaTa Giorori�HMX Hayk., CTapuoro Hay KOBOrocmiBpoiTHHKa

BiJiny 6ioismkncencopHoicHTHanisauiï

IHCTHTYTy þizionoriï im. O.0. BoroMoJbIUA HAHYkpaïHH

PoMaHeHRa Cepris BauecnaBoBM�a

Ha JHceprauiäny poóoTy

Onidipona bopwca OrekcionH�a

«YqacTb rinokaJbL�HHY BNMDA-penenTop 3aJ1eKH��

nOBrOTPHBani�CHHarTHYH�Ä Aenpeciï»

BHKOHaHy Ha 3106yTTA CTryneHA 1OKTOpa pinoco¢iï

3 rary3i 3HaHb 09 Bionorig

3acriejaNbH�CTIO 091Bionoris

AKTyanbH�CTE TeMH AHCepTauiñnoï po6oTH

MOBroTpHBana cHHaTHYHa IlaCTHYH�CTH 3aiHmacTbCA OMHHM 3 Ha��iIbII

iHTeHCHBHO IOCIixyBaHnX ABHII Yy Heipo�ioJIoriï yepes ii npAMH� BIJIHB Ha

posymiHHA KOHCOJIiNauiï naM'aT�, KOTH�THBHHX yHK�i� Ta He�ponereHeparHBHHX

3axBopIOBaHb,TaKHXK Aeripecia, XBOpo6a Abure�Mepa i HaBiTb XpoHiVHnÝ 6inb.

Binbuue TOTO,HeuolaBHO uBMIKa aHTHIeupeCHBHa �i aHrraroHicTa NMDA
peneropiB cTHMyJHOBana iHTeHcHBH� 10CHipKeHHA poi NMDA-peuerropiB Ta

CHHaIITHIHOi mnacTH�HOcTi B po3J1a/lax HacTpOO.

He3Baxaroyu Ha necATHJI�TTA J0CIiKeH5, TOYH� MOJIEKy JIAPH� MexaHi3MH, LI�O

peryoroTb �HIyKLiro LTD, 30KpeMa KaIbL��-3aIeKHHÝ eHIOUHTO3 AMPA

peuerrropiB, 3aJHIwaoTbCA He�OCTaTHbO BHBYeHHMH. llHpoKH� cneKTp 6inK�B,

TaKHX AK 6inKOBHA KOMILIeKc TARPIPSD-95, CaMKII ,PP� uporeiutocoara3a l,

KaJIlbIIHHeúpuH; NSF 6i1oK, ryTaMaT-B3eCMOI�IO4n� 6iIOK (GRIP), AP2

noJineTHJHH� KOMILJEKC, 6iIOK PICK1, mo B3acMoNie3 C-K�Hasoro I(PICKI)

TOIO, 6epyTb yuacTL y hopyBaHHi LTD, mo poHTb Ie� ipouec cKIaNHHM �

KOMIJIeKCHHM, yTIHBHM 10 6araTbOX eKCHepuMeHTaJIbHHX )aKTOP�B, a orke,



ycKnanHIOe pos�mn¢pyBauHa þaKTHYHOro MexaHisMy nenpecii cHHaTHYHOi

nepenayi. IlporenoTeHI�ŠHHM iKJIIOYOBHM eNeMeHTOM y mpoteciocna6nEHHA

CHHaITH�HHX 3B'H3KiB € BaKJIHBHi MOICKY 1�pHHi upoBiIHHK - rioKailblHH

(HPCA). Lleii HcipoHalbHMii KaJlblicBHi ceHcopHni 6inok ie ak KpHTH� H1i

IepeMHKau, IepeTBOpHOKO �M KalblieBi cHrHaIH ,iHiiioBaHi aKTHBaIie0 NMDA
penemropiB.y tisu�He BMIaIeHHI AMPA peneropiB i3 CHHanca,THM caM HM

pHTHiyyo�M CHHaTH�HMi 3B'a30K.

IaeHTHQ�kauis Ta xapakrepHCTHKa HPCA AK nOreHIiŠHOro KIIOYOBOrO

Mexiaropa B bOMy npoueciMOKe 3arnoBHHTH 3HayHy nporanHHY B HaiHx 3HaHHAX

mpo CHHamTHuHy m1acTH� HicTb, a orKe, 0CIlikeHHA HPCA-onocepeIKOBaHOT

LTD,€BaKJMBOKo upo6neMOKO B HeipoHayui.

HaykoBa HOBH3Ha 0TpHMaHHX pe3ylbTaTiB,ix TeoperH�Ha Ta

�paKTH� Ha 3HayyuicTb

Ile nocniNKeHHA A03BO.IAE GesnocepeNHBO CHOcTepiraTH 3a nepemiIeHHAM

HeiipoHalbHOTO KaIb IlicBoroceHCOpa HPCA IO IeBHHX ICHIpuTHMX �iAHOK Ta

30H eHIOuHTO3Y i1 �aC aKTHBauii NMDA-penemTopis Ta inyKIii LTLDy xHBHX

HeúpOHax rinokamny. TlonepenHi 10cHiTKeHHA õasyBaiHCA BHKIIOTHO Hà

HenpaMHx MeTO1aX, TOMY Bi3yaisauinIMHaMi�Hoi noBeiKH HPCA nil 4ac

CHHaTTH�HOi LlacTH4HOCTieHOBMM KpOKOM yIepel y po3yMiHHi �pHpo1M LTD.

JocarHyTa upocTopoBa TO�HicTb y BIKOpHCTaHlHX yopecueHTHHX MeTOIai

ICMOHCTPy€ HaKoIlH�CHHA HPCA caMe B OKOJIMIIAX IIOCTCHHaTTHYHHX

IiNBHOCTe�, Hanae HOB� 1erani �po cy�kIiTHHHY opraH�3aujo MexaH�3My LTD.

y po6ori npencTaBJJeHO KOMInJIeKCHH� nopiBHAJIbHM�aHanis Ca?t-3aIeKHHX

MONeNC� nepeposnoNiJIy HPCA y pisHHXTHNax MeM�paH y 3aneKHOcTiB�N BMicTy

PIP2y KHBHX KI�THHax 3i cmpomeHOO MoponoriHOKo CTpyKrypoko. Ileú ninxin

Ha�ac HOB� B�JOMOcT� IIpO MexaHi3MH ceNeKTHBHOCT� MeM�paH, IIO JNEKaTb B OCHOB�

TDaHCIOKaui HPCA, BHABIAKO�M, LO BMicTPIP2 caM IIO Coói He BH3Ha4ac MOei



nepepo3110JiJIy B KJI�THHax HEK 293,THM CaMHM BHSBJIAC �CHy BaHHAIONaTKOBHX,

parime He onncaHHx peryusropHnx þakropis.

IocnixeHHA po3KpHBaC HOBY noIBi�HY þyHKIiOHaIbH�CTH HPCA, BIepuue

neMOHCTpyio4H, MO BHaYHa B3aCMoIia HPCA-AP2B1 icHye B ACHIPHTHHX

IHNHKax 10 akTHBauii NMDA-peuerropiB. I|e BiIKPHTIA posII HPIOE Hane

po3ymiHHA poni HPCA, BHABJIAIOYH Äoro yyacTb He TiIbKH B aKTHBHOCT�-3aJ1eKH�Ä

IJiaCTHYHOCT�, aNe �y koHCTHTYTHBHOMy TpaHcnopricHHaTHYHHX peuerTopiB

oyHKuii, AKa yHjaMeHTaIbHO po3UIHpIOe õioIoriHe 3HaYeHHA HPCA.

CnocrepekCHH�, B3a€MOIia HPCA-AP2B1 3õepiracTbCA nic�g

3aBepueHA �HIYKUiï LTD, e iMOBipHOOAHMM 3 nepuIHX1OKaS�B poui HPCA y þasi

ninTpuMaHHA CHHAITHYHOÏ Nenpecii. Lle posuuupeHHA QyHKIÜï HPCA 3a Mexi

noyaTKOBOi a3HiHAyKLuii upencTaBJM€ CO6OKo npHHLMInoBOHOBiaHiy po3yMiHHi

MexaHi3M�B LTD, IoCBiJ4HTBipo Te, IO KaTbLI�eBi ceHcopH BiJirpakoT5 InOCTiŽHY

ponb y ninrpHMuicHHarTHYHHX MOIM)ikaui�.

BuaBIeHHA B3a€Moiï HPCA-AP2B1 AK y neHApTHHX CTOBOypax, Tak iB

uIHIHKax nin 4ac LTD CBi�HTB po GiJIbI� CKIIaIHy, OararoKOMIapraMCHTHY

opraHisauiKo MeXaHi3MiB CHHaITTH�HOi Aepecii, Hix BBaKaloca paHiue. Lle

B�IKPHTTA CBiJ4HT5 Ipo Te, mo LTD nepen�avae cKoopiHHOBAH� MOJIEKyIAPH�

nonii B pi3HHX HeiipoHHHX KOMIIapTMCHTaX,Io �pencTaBJIA€ HOBHHpiBeHb

CKIIaIHOCcri BopraHisauicHHamHyHoi n1acTH�HOCcri.

3'RcOByK0uM TO�Hi MoIeKyIpHi B3aEMOIi ,uo JexaTb B oCHOBi LTD, ue

I0CixeHHA 3abe3neyyeKOHKpeTHi MiIeHi ln TepaneB[H HOTO BTpy�aHHA IpM

po3uanax,noB'a3aHHxi3 CHHaTHYHOIO IHCyHKuiCKO. IeraNbHa xapakTepHcTHKa

AHHaM�KH B3a€MOniï HPCA-AP2B1 BiIKPHBae HOB� MOKJIHBOCT� 1JA p03po�KM

uiJecnpaMOBaHHX MeToNiB niKy BaHHA posnaniB nam'sri Ta cymiKHMX

HeBponori�HMX 3axBOpKOBaHb.



O6rpyuToBanicTb Ta nocTOBipnicTB HayKOBHX nOJOKeHL BHCHOBK�B

y 10cniKeHH� BMKOPHCTOBy Banaca cyyacHa cHcreMa puyopecICHTHOÏ

Bi3yanisaui HBMX KiTHH, 31aTHa jikcyBaTHIMHaMigi MoneKyIpHi B33€MO1ii 3s

BHCOKOIO npocropoBoo Ta yacoBOHO posaiTBHOIO 31aTHicTIO. Ile� nizxin 10

Bi3yai3anii iHTepyBaB Kinbka MeTOIiB 1eTeKIi ,m0 I03BOIHJIO 0IHO�aCHO

BincrexyBan BpexHMi peanbHoro �acy �porecM TpaHcnoKali 6iKiB,�HHaMiKy
MeM�paH Ta B3aeMoJiï MiK 6iIKaMH. 3naTH�CTb CHCTeMH inTpHMy BaTH

KHTT€3IaTHicTb HcipoHis mporarOM TpHBaIHX nepioniB cIocTepeKCHHA OY1a

BMpimaIbHOKO LIA BincTexeHHA IOBHOro �acoBOro nepe6iry das iHIyKIIi Ta

riITpHMaHHa LTD.

KoH¢irypauis Bisyanisauiï 3aesneuy sanacy�KI�THHHY posniTbHy 3naTH�CTb,

I0CTaTHIO IJIA pospisHeHHA M�K neHIPHTHHMH BiIpOCTKaMH Ta

IocTCHHaTH�HMMH LinbHHMH IiLAHKaMH,LIO I03BOJIAJI0 TOIHO J1OKali3yBaTH

npouecn TpaHcIOKaIï HPCA. 3acrocyBaHHAM�KpOCKoniï FRET 3a6e3neuMIO

KiJbK�CHe BHM�pIOBaHHA B3aEMOJi� 6iNK�B HPCA-AP2B1 3 HaHOMeTPOBOFO

TOYH�CTO BHABIEHHA 6JH3bKOCT�. LIe� piBeHb IpocTOPoBoi IHCKpHM�Hauiï �yB

Heo6XiJHH� IJIA ineHTHOikauiï cnenhiyHoro HauiIIO BaHHA HPCA Ha 3OHM

eHIOLMTo3y, 3a6e3neyyO4H aHarOMi�Hy TOUHicTb ,HeO0xinHy LI IiTpMMKM

MexaHicTHYHHX BHCHOBK�B po opraHi3auiK0 CHHaTH�HOi lacTHIHOCTi.

BKIIOYeHHA HIyopecueHTHHX Mapkepis PSD95 3a6e3neuHIO aHaTOM�YH� OnopHi

TO�KII uA TOUHOiI cy6kniTHHHOi IoKalisanii - CHHaIITHHoi ineHTHOiKaui Ta

TO9HOrO BHpiBHIOBaHHAIOIi TpaHcIOKalliHPCA 3cHHaITH�HHMH CTpyKYpaMH,

MOHITopHHTy CHHaITHTHMX CTpyKTypHMX 3MiH lin 4ac iHAyKui unacTH�HOCTi .

lonaTKOBi eKcnepHMeHTH Ha KJIiTHHax HEK 293 3a�e3neyHJIH CIIpomeHe

KJI�THHHe cepexOBHMe IJIA �3oJ1ALiï KOHKpETHHX acneKTiBTIOBeX�HKu HPCA, TaKHX

AK TOYHe MaHinyJKO BAHHAPiBHAMH eKCnpecii 6iIK�B Ta HesaneKHe HinTBepIDKEHHA

pesy�bTariB, OrPHMaHHX 3 HeúpOHHHX CHCTeM.

IoHoopes cnoyaTKy �yB pozpo6.1eHHÄAK TeXH�Ka JIA TPHBaJIoro MicIeBOro

BBeICHH peuoBHH. IlpocTOpOBaTa �acoBa IHHaMiKa BHBilIbHeHHH peuOBMHH 3



eneKTpoNa poouTb em MeTOI epekTHBHOIO aJBTepHaTMBOIO BaHHOMy

3acTocy BaHHIO, AKe nepen6a4ac 3amiy po3unny BeKCHepuMeHTaIbH�Ä KaMepi. Ila

CHCTeMa npu3HayeHa JIA noJerIIeHHA JIOkaJbHOro BBeNeHHA J�K�B B OKpeM�

HeiipoH 6e3 BnMBy Ha cycini KiTMHM,a TaKoX IJI9 3a6e3neyeHH �acoBOro

KOHTDOnO. Heo6xiOrO lI inIyKuii LTD. TpHBale MicreBe ionotopeTH� He

BBeNCHHA NMDA BHABHJJOCA e�eKTHBHOIO CTpaTeriero IA hapmakoIori4HOro

MONEIOBaHHA 1OBrotpHBaJIOi nenpeciï (LTD) B nepBHHHHX KyJIbTYpax He�poH�B

rinokaMny ypiB.

Iua 3a�esneyeHHA HaniHOCT� BHCHOBK�B 6yu BHKOPHCTAHi Hani�H�

CTaTHCTH�Hi IilxOLM.

3B'A3OK po�oTH 3 HaykoBHMH nporpamaMH, IJIaHaMH,TeMaMH

Poo0Ta BHKOHaHa paMkax HayKoBoï TeMaTHKH BiJIiny 6iodi3MKu

ceHcoPHoï cuTHani3auiï IHeTHTYTyþizionoriï iM. 0.0. BoroMONbLLA HAH YKpaïHH

(0124U001556). IucepraHT TaKOK BXOJHTb 1O KOJIEKTHB�B BHKOHABI��B rparriB:

«TinokaIbL|HH-3aneKHa perynAuia nOBrOTpHBaIoï enpeciï B HOpM� Ta ipu

IepBHHHii IMCTOHii> (KoHKypc Hay KOBHX,HayKOBO-TCXHi�HHX pOOir Ta ipoeKTiB,

AK� pinancyroTbCA 3a paxyHoK 30BH�LIHboro iHCTpy MeHTy AO1OMOTH

€BpOneicbKoro Coo3y LLA BHKOHaHH 3000B 3aHbVKpaiHMy PaMKOBiM uporpaMi

€BponeicbKOTo CoK03y 3 HayKOBHIX IOCIlixeHb Ta iHHOBauii «lopH3OHT 2020»,

npocKT 0123U102767) Ta «Nanoscale Hippocalcin Signaling in Long-Term

Depression in Norm and Primary Dystonia» (Long-Term Funding by the Polish

Academy of Sciences and U.S. National Academy of Sciences, upoeKT

PAN.BFB.S.BWZ.405.022.2023).



po6oTH

CrpykTypa,o6car Ta noBHOTa BHKIaNeHHS MaTepianis Hceprauiñnoï

06car Hceprauiï 157 cTopiHOK; pobora cKJalaeTHCA 3 aHOTauiï, 3Micry,

nepenikyyMOBHHX no3HaYCHb Ta cKopoueHb, BCTYIIy, oriany TepaTypu (20/118

yacTHH 1Hcepraui�šHoroMarepiay), MarepianiB i MeTOIiB, posniiB pesybrariB Ta

y3araibHeHHA pe3y IBTaTiB � BHCHOBK�B. Po6oTa MicTHT631 pucyHOK, 5 Ta6IHUb,2

AOnaTKH Ta cIHCOK BHKOPHCTaHHX 1KepeJI Ha 143 Ha�MeHYBaHHA.

3ayBaxeHHA Ta 3anHTaHHS 10 1HCeprauišHoï po�oTH

Po6oTy npoBeneHO Ha BHCoKOMy TexH�HOMY piBHi, i3 3acTrocy BaHHAM

cyyaCHHX Ta aneKBaTHMX ocTaBJI€HMM 3ala4aM MeTOIMK. BriM IeAKI IHTaHHA

3aJIHIMaroTbCA HeNOCTaTHLOpo3KpHTHMH:

• y �poeKTyBaHHi CHCTeMH JIOKaJIbHOI arJIiKa�ii 3'acyBaHHA

oco6IHBocTe� po3HBY Kpani nioyoipeuOBMHH (B1aHiú pooriKOHKPeTHO

NMDA)6yno BHKOpHcraHo nyopecueHTHHÄ 6apBHHK AlxaFluor 594.

BHKopHCTOByIO4H )ryopecueHTHHÄ cHiI BiN AlxaFluor594 6yIO BH3HAYEHO

IipocTopoBH� Ta 4acoBu� narepH 101aHoro iko40r0 areHTa. 3106y Bay

po3KpHB,ILIO CaM �pOIIec opMyBaHH1 KpaLie CKIa1HHM, pery0€TbCA

�pHHaiMHi �OTHpMa OCHOBHHMH þakTopaMH AK TO Auþyzia,

eneKTPOxiMiVHM� rpanicHT, THCK B CHCTemi anuzikaii Ta in. BriM, xO4a

o6HIB� MOJJeKyJIH Ma�oTb nopiBHAHn� HeraTHBHHŽ 3apal, BH�y1OByIO4H

B�JnOBiIH� naTepHH HeO6XiNHOBpaxOBYBaTH MOJIEKYJ1ApHy Macy (ra B iJeani

- npocTopoBi oco�JIHBOCT� MOJIeKyJIH) KOKHOÏ is MOJJeKyn: JUA AlxaFluor

594 ue 6JIH35KO 984, B TOY yac AK JIA NMDA ue IHIe 147, TO�TO

BHKOPHCTOBYBaHaB IIO1aJIbIIHX CKCepHMCHTax MOJIeKy Jla B 6 pasiB JIeruia

i Bi�nOBiNHOMae 6yTH 6iIbuI pyxnuBOKo,lo BILJIHBae Ha kiHIeBH� HarepH

KOHUEHTPauišnoro rpa�icHTa AK B IpocTopiTak i no yacy! BiTbue Toro,



•

KOHIEHTPauia BHKopHCraHoï B kani�pysaIBHOMY eKcnepuMeHri AlxaFluor

594 6ya 100 MKM, B To �ac Ak NMDA - 15 MM, Ilo B 150 6iblle, i

6e3yMOBHO Ie € bakropoM mo BnIHBae Ha llarepH 3OHH JIOKaJIbHoi

akTHBaui! �M 6yno Ie BpaxOBaHO Bpo6ori aeopa I�e IIHTaHHA, IIIO

HeIOCTaTHiM �HHOM pO3KpMTO B pyKOHCi 1aHOi pooor

ononepenHboro mTaHHR cninye HacryIHe: �M 0yn0 IpOReICHO aHali3

aBTopOM, CTOCOBHO B�JnOB��HOCT� BHKOPHCTaHoi yacoBoi IMHaM�KH

InpuKnanaHHANMDA hisionoriyHuM yacOBHM naTepHaM,Io BiJNOB�JaroTL

npupoaHboMy npouecy þopmyBaHHA 1OBroTpHBanoi nnacTHYHOCT�?

IlopiBHaJbHH� aHanis i3 nOnepeAH�MH po�oraMH Ta 3piBHAHHA i3

aTbTePHaTHBHHMH eKeInepuMeHTaIbHHMH MeTONAMH po3kpuTO 10CHTb

nOBepxOBo!

OxpeMHi KOMEHTap Io pHc. 3.1. C: Ginblu IeralbHe po3'aCHCHHA �OMy

OasoBi JriHiï Ha pisHHXpiBHAxBiJHOCHHX OJHHML.

y po3niJIi MeTON�B, YOMyCb IHTaHHIO CTaTHCTHYHOro aHaniy npunieHO

Han3BHya�HO Mano yBarH. BapTo 3BaKaTH,IIOnepeJI�K IIporpaMHHXIlakeT�B,

�o �yIH BHKOPHCTaH� AK aBTOMaTH30BaH� MeTONH CTaTHCTHYHoro aHani3y e

IO cyTi iH)opMaiieKO BTOPHHHoro THIIy, apke nakeTH Ta iporpaMu

3MiHKOKOTbC i3 �acOM, a caMi cTaTHCTHIHiIilxOIM Ta auropHTMH, caMi Io

co�i, TaKOK 3a3HaloTH CB0JII01|i Ta po3BATKY!BT�M caMe o6rpyHTyBaHHIO,

uOMy CaMe Ti �H iHui cTarHCTH�HI miixolH OyJIM BMKOpHCTaHi,y poooTi

oTHCaH0 HenoBHO. BincyTH€ pO3 CHEHH AOLTLIbHOCTi BHKOpHCTaHHA THX

�H iHmMX MeTpHK AK IIOKa3HHKiB, 30KpCMa BHKopHCTaHHA MikKBaprilbHOr0

iHTePBaIyB oXHKX MicuAx Ta neBiaui�HOropo3KHIy B iHuIHx!

Bpo6ori Mano mpMIineHoyBarMoCoGnHBoCTinoKanbHOTO ioHOodbopeTH�HOTo

BIJIHBY Ha nocHiMKY BaH� HeipoHH. Anzikaui�na Kpan�a 6yna 1ocHTE

BeJIMKOKO �o0 IOKpHBaTH He Hlle acrHHy ICHIpHTHOrO0IepeBa.ai coMy

HeipoHa, I0 € ManošMOBiPHHM npoIecOM 3a ipuponHnX yMOB. binbue

TOrO, BHKopHCTaHa KOHUEHTPariaNMDA -15 MM,6yna nocTraTHbOHO a�H

nOBH�CTKo aKTHBY BaTH B�JIIOBiJH� peueITopH HaBiTb y Min zone.Ha ue Bapro



3BaKaTH 3OrIAIy Ha Ha�araro 6iblII� MOKJIHBOCT�cOMH 3HayHO TiOTyKH�Ie

aMInniixyBaTHBHYTPiuHBOKJ�THHHnÄ KaJIBIÍcBHÜ CHTHaJI! Ak HacninoK,

po3BITOKipo3noBCIoNKEHHA BHYTpiIHEOKJI�THHHoroBiJIbHOro kaTbIIiKO BiI

cOMH B 6a3aJIBHy 30Hy IeHIPHTHOro 1epeBa MOKe 3HaYHO cOTBOPHTH

upouec pHpOIHbOro gopMyBaHH IOBrOTpHBaIoi unacTH�HOCTi.

• B y3araJIbHeHH� pe3y JIbTaT�B Ta y BHCHOBKax 3aJIMIIIHIIHC5 HeNOCTaTHBO

po3kpuri pesynbTaTH MaHoÏ po6oTH, MIO CTOcyioTLCA eneKTPohisionoriHoi

iïyacTHHH,30KpeMa anani3M�HiaTIOPHHX IIOCTCHHaTTHYHHXTNONiÄ.

BunacTbCA J0CHTb BiIHOCHOO�rpyHTOBAHH� eKenepuMeHTaTbHH� AH3a�H i3

nOcHiTKEHHAM po3noniny MiHopHOro ochonininy PIP; MiK pisHMH

THINaMH KJI�THHHHX MeM�paH y 3araIbH�� CTpyKrypi naHo� 10cIiNHHUBKoi

po�oTH, IIIO �MOB�pHO IOB'A3aHO i3 noTeHLiMHHM IIponOBKeHHAM naHoro

A0cTiNKeHHA B Ma��yTH�X Po�orax aBTopa.

3araJbHH� BHCHOBOK peueH3eHTa

laHe AHcepraiŠHe IocIiNKEHHA �pHCBS�eHe BHB�CHHFO po.ii

rinokanbI|HHY B iHAyKLii AOBIrorpMBaJIoi CHHaTTH�HOi Ienpeci.ABTOp

neMOHCTpye rIMOKe eKcnepTHe p03y M�HHA npeAMeTHO� O61acti Ta aK�CHO

BHKJIaIac acIleKTH IpeIcTaBlCHOi po0oTH, IOKa3yK0�Mii BHcOKy akryalbHicTby

KOHTeKCri iHTeHCHBHMX y�aCHMX IOCIiKCHb CHHaIITHIH0i LlacTH�HOCTi Ta

InpaMoro3B'A3Ky 3 po3yMiHHAM KOHCOJI�Naii nam'sr� Ta KorH�THBHHX )yHKui�.

HaykoBa HOBH3Ha po6oTM 3acIyroBy€ yTH ouiHeHOo AK yHIaMeHTalbHla.

oco6IMB0 BapTo ri�kpec�HTH ipAMy B�3ya�3aia nepemiuleHHA HPCA nO

IeHApHTHMX IiLAHOK Ta 3OH CHIOUMTO3y B KHBHX HeiipoaX,uo �pecraB]lHe

IipHHLHIOBO HOBH� Kpok BIepen nopiBHAHO 3 nonepeAHiMH A0cTIiNDKEHHAMH, AK�

GasyBalMCA BMKJIIO�HO Ha HeupaMHX MeTo/lax.

Oco6JMBO 3HauyIuHM € BHRBJICHHA Io1Biiinoi pyHKILiOHalbil0CTi HPCA -

BHABJICHHA poni HPCA y asi nirpHManH LTD �cpes 36epexeHia B3aeMOlil



HPCA-AP2BI mic 3aBepueHHR iHIyKIui. no € oIHH 3 TIepilHX IOKa3iBIIocTiiloi

poi KanbllieBHX ceHcopis y mipHM ui cHHaTH�HIHX MOIMtiKai. uo

npencTaBIAEIPHHUHnOBO HOB� naHiy posymiHH� MexaHi3MiB LTD.

MeroJoJIoriVHa o�rpyHTOBaHiCTb po�oTH 3acIyroBy€ BHCOKO� oniHKH.

Oco6IMBO BiN3Ha4acTbCA 3acTOCyBaHHA cyuacHoi h�yopecieHTHO� B�3yanisauiï

KHBHX KJI�THH 3 BHCOKOO ipocTOopoBo-4acOBOIO p03/niJTbHOKO 31aTH�cTIO, IIO

iHTerpyeKinbKa MeTOIiBIeTeKLuiul� OIHO4aCHOTO BiIcTexeHHApi3HMXIpoueci

BpeKHMi pealbHOTo �acy.

BHKopHCraHHA FRET-MiKpoCKonii 1A KiJBK�CHOro BHMipIOBaHHA 6iOK

GinkOBHX B3aeMOIii 3 HaHOMeTpoBOKO TO�HicTo 3a6e3neyye HeoóxinHy TOUHiCTb

1 06rpyHTYyBaHH BHCHOBKiB mpo opraHisaito CHHaITTH�HOi IlacTH�HOCT .

IHHOBaLiiHe 3acTocyBaHHA ioHOope3y �K etexTHBHOi aIbTepHaTHBM BaHHOMY

3acTOCyBaHHO UIA IOKaIbHoro BBeIeHH Ipenaparis € TexHiuHOKO iHHOBaLiero

IaHOro I0CJIiXeHHA, LO 3a0e3ne�ye up0cTOpOBM Ta 4acoBHH KOHTPOJIb ,
HeO�xi�HH� JUA �HIyKLÜï LTD.

IoclilKEHHA €UpakTH�HO 3HayyIIHNMy3abe3eueHHi KoOHKpeTHHx MiueHei

LL TepaneBrH�HOTO BTPy�aHHA IpH po3Ialax, IoB'�3aHMX i3 CHHaITH�HOIO

AHc¢y HKLjEKO, Ta BiIKPHTIAHOBMX MOXKIHBOCTe� J�IA po3po�KH LiNecipaMOBaHHX

MeTON�B niKyBaHHA po3na�iB naM'aT� Ta cymiKHHX HeBpoJIoriYHHX 3axBopIOBAHb.

IeTaIbHa XapaKTepHCTMKaAMHaMiKH B3a€MOIii HPCA-AP2Bl MOKe po3rIR1aTHCb

AK OCHOBa LL MaioyTHix TepaneBr�HMX pO3po0oK.

IuceprauišHa po�ora B IOBHOMY 00ca3� BiJNOBijae BHMOraM "IIopa�ky

ipncy1xKeHHA CTyneHA 10KTOpa iIOCoiï Ta CKacyBaHHA piuueHHA pa30BOï

crnenianisOBaHO� BYCHoi paxn 3akialy BHMoi ocBiTH, HayKOBOi ycraHoBH ipo

Iipncy1kKeHHA CTyneHA 1OKTOpa þinocoir, 3aTBepxeHOro IOCTAHOBOO

Ka6iHeTy MinicrpisYKpaïun Bin 12 civHa 2022 p. Ne 44 Ta BinOBi�ae HanpaMy

Hay kOBHX 10cIiNKeHL OCB�THbO-HayKOBoï iporpaMu bionoria (bioisuka;

Oisionoris IKOMHH i TBapHH; Ilaronoriyna ¢isioIOris) TpeTbOro ocBiTHbO

HaykOBoro piBHa BHIoi ocB�TH IHCTHTYTy þisionoriï iM. O.0. BoromoJlbLIA HAH

VKpainn 3i cneuianbHOCTi 091 Bionoria. Po6ora BopHca OuicipoBa upošuJNa



nepeBipKy Ha lariaT, uo ITBep/Ky€ IOTpMMaHHA aBIOpOM pHHHIIiB

akanemiuHoïno6po4eCHOCT�.

ABTOp �poIeMOHCTpy BaBB Ianii poboi rMGoKe CKCIepTHC pO3yMiHHA

CKJJaIHocT� IpeIMeTHOi o6J1acTi, npo uo CBiIuHTb BHHATKOBO BHcOKa AKicTb

po�oTH Ta iï noBHa B�JNOBiNH�CT5 Ha�BHIILHM CraHnapraM HayKOBHX 10CiIKEHL,

I�O I03 BOJIAE PeneH3CHTy BH3HaTH poóOTy AK 3Ha4HHi BHeCOK y Cy�aCHy

HeiipobioloriKo ,KMii 3acnyroBy€Ha HaiBMuy ouiHKy HayKOBOicuiuBHOTM.

PeueH3eHT

KaHIHIar �ioJ1Ori�HHX HayK,

crapuunÄ HaykoBu� crispo�iTHHK

BiJJIiny 6iohismKHceHcopHOÏ CHrHaIisauiïi

IHCTHTYTy þisionoriïi iM. O.0. BoroMo.IBLUA

HAH YKpaïHn Cepri� POMAHEHKO

VKPAN

*YKPIHCTVTyT �310nori is .0.0.5OrOMOIbLA
HAH YKPAIHA

\AeHTA

MoiKayie

BIIII

KAIPIB

A*HCI
3acBigyio

Cr. �HCneKTop

lignnc:,

III
�

hquoNOJ0g
o0


