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1. Axmyanvnicmo 00panoi memu

Hucepraniitna  po6ora  Aptema JKHMBOJIOXKHOI'O  mpucBsiueHa
JOCTDKEHHIO  OCOOJIMBOCTEH  MPOAYKYBAaHHS, MOJEKYJSPHOIO CKJIagy Ta
dbyHkmioHanpbHUX BiaactuBocTed EVs, 130mp0BaHMX 3 TOTY JIIOAWHU Ta
KOH/IMIIIOHOBAHOTO CEPE/IOBUIIA ICEBJOHOPMAIBHUX Ta NYXJIHMHHUX KIITHH,
3’SICYBaHHIO BIUTMBY HOPMOKCIi/TimoOKcCii i aganTepHoro npoteiny Ruk/CIN8S Ha
3a3HavyeHi mokasHuku. [lozaxmitTuHHI Besukymu (EVs) cknamaroTe reTeporeHHy
MOMYJISALII0  HAHO/MIKPOPO3MIPHUX  MEMOpPAaHHHMX  BE3WKYJ, M0 TOCTIIHO
CEeKPETYIOThCS B TMO3AKIITHHHE CEpPEOBHUINE MPAKTUYHO BCIMa JOCHIIKEHUMU
TUIIAaMHU KJIITHH SIK 32 HOpMaJIbHUX (P1310J0TIYHUX, TaK 1 HATOJIOTIYHUX cTaHiB. EVs
MICTSTh HyKJIE€iHOBI KuCJIOTH (mictoRNA, mRNA, non-coding RNA, DNA),
OpPOTEiHU 3 PI3HUM (PYHKIIOHAIBHUM MOTEHI1aJJIOM, CUTHAJIbHI MOJIEKYJM Ta
MEeTa0oJIITH, 1[0 JI03BOJSE€ iM BIAITpaBaTU MPOBIAHY pOJb Y MUKKIITUHHIN
KoMyHikaiii. EVs BUsiBI€H] y BCiX piiuHax opraHizmy. OCKUIbKH MOJIEKYJISIpHUN
ckinag EVs € BiIOMTKOM T'€HETUYHOTO KOHTEKCTY KIITHH, SKI iX MpOAYKYBaIH,
npo(UIFOBaHHS BMICTY IUX YAaCTMHOK € MOTEHI[IHHUM KIIHIYHUM PECYpCOM IS
HEIHBAa3WBHOI MU(EPEHIIHNHOT JIarHOCTUKH, MPOTHO3YBaHHS Tepediry XBopoO i
PO3pOOKH MTPOTOKOJIB JIIKYBaHHS, CKEPOBAHUX HA KOHKPETHOTO MaIlieHTa. 30Kpema,



Ha ChOTOJIH1 IEPEKOHIMBO BCTAHOBJIEHO, 1110 EV's, 13051b0BaH1 3 KPOB1 OHKOJIOTTYHUX
XBOpUX Ta KOHIHUIIIOHOBAHOTO CEPEAOBHUINA JIIHIA MyXJIUHHUX KIITHH, MICTSThH
NyXJIUHO-CHEIM(IUHI MOJEKYJIH, SIKI CHPUSAIOTH HPOrpecii MyXJIMHHOTO POCTY,
1HBa3li W MeTacTa3yBaHHIO, PEMOJEIIOBAaHHIO MIKPOOTOUYEHHS TMyXJUH Ta
aHT10TEHE3Y.

Boanouac, rimmOuna BuBueHHs EVS, MO MICTITBCS B HHU3II O10JOTTYHHUX
pIIMH Ta TPOAYKYIOTHCS MYXJIHHHUMH KIITHHAMH, BCE 1€ 3aJIUIIAE€THCS
HeI0CTaTHBO. OIHIEIO 3 MEPCIEKTUBHUX O10JIOTTYHUX PIUH JJIsl BUKOPUCTAHHS B
KOHTEKCTI MOHITOPUHTY 3MIH B OpraHi3mi JIIOJUHU Ha MOJIEKYJISPHOMY piBHI,
BUKJIMKAHUX SIK 3aXBOPIOBAHHSAMHU, TaK 1 BIUIMBOM PI3HOMAHITHUX YUHHHUKIB
HABKOJIMIIIHEOTO CEPEIOBHUIIA, € TIIT.

[IpoIeMOHCTPOBAHO, IO MIJBUILEHHSA EKCIpecCli aJanTepHOro MpPOTEiHY
Ruk/CIN8S5 B NyXJMHHUX KIITHHaX pI3HOTO TKAHUHHOTO IOXOJKEHHS
CYTPOBOJDKYETLCS MOCUIICHHSM ix mamirHizamii. JlocaimpKeHHsT XapaKTEpUCTUK Ta
BMmicty EVs, 1m0 npoaykyroThCcsi MyXJIUHHUMU KIITHHAMHU 3 PI3HUM CTyIIEHEM
arpecuBHOCTI, a, BIAMOBIIHO, 1 3 BiAMIHHUM piBHeM BMicTy Ruk/CINS8S, 3a ymoB
pPI3HOrO0 MapIiaIbHOTO THUCKY KHCHIO B TMO3aKIITUHHOMY CEpPEJOBHIN €
aKTyaJbHUMH 3 TOYKH 30py MOXKJIMBOCTI BUKOPHUCTaHHS I[HMX CTPYKTYp HJis
JIarHOCTUKH, MPOTHO3Y PO3BUTKY OHKOJIOTIYHMX 3aXBOPIOBaHb Ta BIKMBAHOCTI
OHKOJIOTTYHHX XBOPHUX.

Kpim Toro, okpeMum akTyaJbHUM aCIIEKTOM AUCEPTALINHOI pOOOTH € MOIIYK
1 BIOCKOHAQJIEHHS HOBITHIX METOAWYHHUX MIAXOMIB JUIA 130JIFOBaHHSA Ta
xapakrepuctuku EVs. Beaxato, mo podora KuBosioxkHOr0o Aprema € akTyalbHOIO
SK 3 TOYKH 30py BHpIIIEHHS (PYHIAMCHTAILHUX MUTaHb, TaK 1 MPaKTHUYHUX
MO>KJIMBOCTEN 3aCTOCYBaHHS ii pe3yJIbTaTiB.

2. 38'a30K podoomu 3 HAYKOBUMU NPOZPAMAMU, NIIAHAMU, MEMAMU

Po6oTy BHKOHAHO BIAMOBIAHO JI0 TJIaHY HAYKOBO-JOCHITHUX PoOIT IHCTUTYTY
oioximii iMm. O. B. TTanmnmagina HAH Ykpainu B pamkxax H/IP 3a remamu: «bioximMiuHi
MEXaHI3MH KOHTPOJIIO CHUCTEMHUX MUKKIITUHHUX B3a€EMOJIN, peryJtoBaHHS
CUTHAJIBHUX MEpEeX Ta KIITUHHMX (PYHKIIH 32 YMOB HOPMH Ta MaTOJOTTYHHX
ctaHiB» (2016-2019 Ne nepxpeectpartii 01170U004344), «MexaHi3Mu siIEpHOTO Ta
MeTa0O0IIYHOTO penporpaMyBaHHs MyXJUHHUX KIIITHH, acOIIHOBaHI 3 MPOrPeECi€ro
OHKOJIOTTYHHMX 3aXBOPIOBaHb: BHECOK aganTepHoro npoteiny Ruk/CIN8S» (2020-
2024 pp., Ne nepxaBHnoi peectpartii 0120U002191).

JlocimkeHHs, MpoBeeHi B Jabopartopii 6ioiorii po3BUTKYy YHiBepcutety Oymy
OinstHAIT BUKOHAHI 32 TATPUMKH HACTYITHUX JOCIITHUIIBKUX TPAHTIB Ta MIPOTpam:
Centre of Excellence grant (2012—2017 251314); Business Finland (BioRealHealth);
Academy of Finland Biofuture2025, European Union Regional Development Fund
(Printocent); the FEuropean Community’s Seventh Framework Programme
(FP7/2007-2013; grant FP7-HEALTH-F5; Academy of Finland (AF) Flagship
Program Gene; Cell and Nano Therapy Competence Cluster for the Treatment of
Chronic Diseases (GeneCellNano); Business Finland Future of Diagnostics—
FUDIS; EDUFI (Finnish National Agency for Education) Fellowships; the Academy
of Finland (AF) Flagship Programs: Photonics Research and Innovation (PREIN)
with decisions 320168 (M.K., J.H) and 320166 (S.A., M.R); Cancer Foundation of



Finland to S.V. (2017 and 2018); European Research Council (ERC) under Horizon
2020 (H2020/2018-2022/ERC grant agreement no. 772110); Academy of Finland
(grants #289649, 294027, 319216 and 323480); EU FET Open grant 829040, Sigrid
Juselius Foundation.

3. Cmynine 00rpyHmoeanocmi OCHOGHUX NO0MCEHb, GUCHOBKI6 ma
RPAKMUYHUX PEKOMEHOaUill, ChopMYyIb06aAHUX Y Oucepmauii

Amnamiz  guceptamiitHoi  po6otu  Aprema JKMBOJIOKHOI'O  Ta
OmyOIIKOBAaHUX HUM Tpallb CBIIUYMUTH MPO BUCOKUH HAYKOBHM PiBEHb, AKTYaJIbHICTD,
TEOpETUYHE Ta TNPAKTUYHE 3HAYEHHS JOCHIKeHHSA. BiamoBigHO a0 MeTH
TUcepTariitHoi poOOTH aBTOPOM CHOPMYITHOBAHO HU3KY 3aBIaHb JJIsS IPOBEICHHS
JOCIIJIKEHB, sIKI OyJI0O BUKOHAHO 3700yBadeM y MOBHOMY 00cs3i. JluceprariiiHa
po0OoTa BUKOHaHa Ha BUCOKOMY METOJMYHOMY PIBHI 13 3aCTOCYBaHHSM Cy4YacCHUX
BUCOKOTEXHOJIOTIYHUX  METOJIB, MICTUTh BEJIMKUNA  OOCAT  pe3yJbTaTiB
EKCIIEPUMEHTAJILHUX JIOCIKEHb. Y C1 BACHOBKU Ta HAyKOBI MOJIOKEHHSI, HABEICH1
B POOOTI, IPYHTYIOThCS Ha MaTepiajgax BIACHUX JOCTIKEHb 1 BCTAHOBJICHI ITUISIXOM
aHaizy OTPUMAHUX EKCIEPUMEHTAIbHUX PpEe3yJbTaTiB 13 BUKOPUCTAHHSIM
OioiH(popMaTUYHUX 0a3 TaHUX.

4. Jlocmogipnicmb  OCHOBHUX  HAYKOBUX  NOJI0MCEHb, BUCHOBKIE ma
NPAKMUYHUX PEKOMEHOAUTIl, NPOBEOCHUX HAYKOBUX 00CTIOHCEHb MA 00EPHCAHUX
pe3yarbmamie.

JIOCTOBIpHICTh OCHOBHUX HAYKOBHUX II0J0K€Hb, BHUCHOBKIB, MPaKTUYHUX
peKOMEH Al Ta OJICP>)KaHUX PE3YJIbTaTiB HE BUKJIMKAE CYMHIBIB, OCKIJIBKH poOOTa
BUKOHAHa JUCEPTAaHTOM Ha BHCOKOMY HAyKOBOMY piBHI, peTEIbHUN aHaji3
OTPUMAaHUX JAHUX JIaB 3MOTYy JMCEPTAHTY IX y3arajJbHUTU Ta 3pOOUTH BHCHOBKHU.
OOTpyHTOBAHICTD 1 JOCTOBIPHICTh OTPUMAHMX PE3YJIbTATIB MIATBEPAKEHO BUCOKUM
pIBHEM BHUCBITJIEHHS MaTepially B OMyOJIiKOBaHUX 3/100yBadyeM Mpausx y HAyKOBUX
BUJIAHHSAX, 4 3 sKuX MaroTh pertunr Q1-Q2 BigmosigHo 1m0 kiacudikarii SCOPUS.
5. Hoeu3na 0cHO6HUX HAYKOGUX NOJI0MHCEHb, GUCHOBKIG MA NPAKMUYHUX
PeKoOMenoayiil, a makKkoMic nPoeedeHUx HAYKOGUX O00CTI0HCEHb MA 00EePHCAHUX
pe3ynomamis.

Brnepiie oxapaktepu3oBaHo ocoOIMBOCTI HykjeiHOBoro ckiany EVs morty
JIOAVHM, 1HIYKOBaHOTO (i3MYHUMH BlpaBamu. BcranoBneno, mo EVs moty
JIOJIMHU MICTSATh PI3HOMAHITHI HYKJIETHOBI KucioTd, Bkiodaroun DNA ta RNA
JIOJICBKOTO 1  MIKpOOHOro mMoxo/pkeHHs. HalOuiein mpeacTaBieHo0 Oyia
MmitoxoHapiiiHa DNA, Tomi sk OuibmiicTe iaeHTUdikKoBaHUX RNA Oynu
npeactasieHi tRNA, 1 menmow miporo miRNA, mRNA, snRNA, snoRNA Ta
iHmmMu small RNAs. BusiBieHo Takok HYKJIETHOBI KUCIOTH OakTepiil, apxel 1
BIPYCIB, THIIOBUX JIJIs1 MIKpOO1OMY HIKIPH.

Brnepiie oxapakTepu3oBaHO OCOOJMBOCTI MpoTeiHOBOro ckiany EVs moty
JIIOJTMHU, THAYKOBAaHOTO (hi3MYHUMHU BpaBamMu. BCTaHOBIEHO BIIMIHHOCTI y CKJIa/i
MPOTEiHIB, BUSBICHUX B PI3HUX 1HAUBIAyaTbHUX 3pa3kax EVs Ta 3aragpHOTO Moty
JIOWHYU, 17eHTU(IKOBAaH1 TMOTEHINWHI OloMapkepu paky Ta 1HGEKIIHHuX
3aXBOprOBaHb cepen npoteiniB EVs moty. Iloka3aHo, 1m0 ajgbriHaTHUM IIJIACTHD
Moke OyTu BuKopucTtaHuii nisi 30opy EVs mroacekoro moty 3 Meror ix
BiJIOKpeMJICHHS BiJ OakTepiitnux EVs.



Ha moieni kapiiMHOMHMX KJIITUH HUPKHU MHUIII Ta JIOJJMHU BIIEpIlIe TOKA3aHO,
0 KOMIUIEKCHE BUKopucTanHs PamaniBchkoi cnektpockomii (TG-RS/TG-SERS)
Ta Mac-crekTpomeTpudyHoro anamizy (LS-MS) 3abe3neuye rmuboky audepeHuinny
OIlIHKY Jiama3oHy po3MipiB HAHOYACTUHOK Ta MOJICKYJSPHUX 3MiH, 3yMOBJICHHX
BIUIMBOM PI3HUX (PAKTOPIB HABKOJHUIIIHBOTO CEPEOBUINA, TAKUX SIK T1TOKCIS.

Ha Monensx ajeHOKapIMHOMHUX KJIITHH HUPKHU MUl JiHii Renca, rpyaHoi
3as103u Muii JiiHii 4T1, nceBIoHOpMaTbHUX KITITHH eMOPIOHATIEHOT HUPKH JIFOIMHH
ninii HEK293 Bnepiie npoaemMoHncTpoBaHo, 110 agantepuuii npotein Ruk/CINSS €
HOBUM KoMmmoHeHTOM EVs, skuil Bijirpae BaxJIUBY pojib y OloreHe3l BE3UKYII,
peryoBaHH1 iXHbOTO CKJIAJly 3a pI3HUX KHCHEBUX YMOB cepeioBuIla. BcTaHOBIIEHO
TaKOX 3JaTHICTh EVS 3 MyXJIMHHUX KIITHH, IO BIJIPI3HIIOTHCA 32 PIBHEM €KCIIpecti
Ruk/CINS8S, nudepeniiitHo Mo1ynoBaTy npoiidepaTuBHY aKTUBHICTh, PYXJIUBICTh
1 1HBA3MBHICTh KJIITHUH-peLuIieHTiB. Mac-cnekrpometpuuynuM anamizoMm (GeLC
MS/MS) Bmepiie moka3zaHo, IO OUIBIIICTh 1ACHTHU(IKOBAHUX MPOTEiHIB, IO
nudepeHIiiao ekcnpecytothes B kiitnHax HEK293 3 up-perymoBannsm EGFP-
Ruk/CINSS 1 BusBisitoThcst B EVS, € MeTaO0MYHUMU €H3UMaMH.

6. Ilpakmuune 3nauenns 00eprHcanux pe3yiomamie

3a pesynbTaTaMu MNPOBEICHUX JIOCHIKEeHb, PaMaHIBChKY CHEKTPOCKOIMIIO
(TG-RS/TG-SERS) MoxHa peKOMEHIyBaTH [JIsi IIBUJKOTO aHaji3y 3MiH Yy
MoJIeKyJIsipHOMY ckianl EVs 3aiie)xHo Bifg YMOB HaBKOJMIITHBOTO CEPEIOBHUINA 1
BUKOPHUCTaHHA PI3HUX MPOTOKOIIB JIJIS iX OUMILIEHH. XapakTepucThka ckiagy EVs
3 MIOTY JIFOAVHU CBIIYMTH PO BUCOKY 1H/IMBIIyabHYy BaplaOeabHICTh OaKTEPIMHOIO
CKJIay IIi€l OlOJIOTIYHOI PIIMHUA Ta BKa3y€e Ha MOXJIMBICTH il 3aCTOCYBaHHS SIK
JUKepena NI BUBYEHHS MIKpoOioMy miKip, a cami EVs 3 moty MoxyTh OyTH
BUKOPUCTaHI fAK JDKEpEeJIo MOTEHUIMHUX OlOMapKepiB Hjsi HEIHBa3WBHOIO
MOHITOPUHTY 3710pOB'st MtoauHU. OTpUMaH1 B X0/l AUCEPTALIAHOTO JOCIIKEHHS
JaHl Mpo MoJIeKyJsipHU ckiax EVs, 1301p0BaHUX 3 MyXJIMHHUX KIITHH, MAlOTh
BaXUIMBE 3HAYEHHS JUIsl PO3YMIHHS IPOLIECIB, MOB’A3aHUX 3 KAHUEPOIeHE30M, iX
MO>KJIMBUM BIUIMBOM Ha MPOTPECii0 MyXJIMHHOTO POCTY, MEXaHI3MaMH aJarnTarii
NYyXJIMHHUX KJIITHH JI0 YMOB T1MOKCI].

7. Iloesnoma e6uxknady OCHOGHUX HAYKOGUX NOJI0MHCEHb, BUCHOGKIE ma
NPAKMUYHUX PEKOMEHOAYill 8 ONYOIIKOBAHUX NPAUSX.

Pesynbratu, mpeacTaBieHi B qucepralii, B MOBHOMY 0OCs31 BUCBITJIEHI B 6
OCHOBHMX HAyKOBHMX IMyOJiKalisxXx y (paxoBUX BHJIaHHAX, K1 MPOIHAEKCOBAHO B
HaykomeTpuuHiii 6a31 SCOPUS, 4 3 skux - y Bunanuax Q1-Q2, mo 30uibye ix
KUTbKICTh yaBiul 3riiHO IloctanoBu KMY Nod4. Pesynmbratu auceprtariii Oynu
TaKOX anpoOoBaH1 Ha 5 BITYU3HSHUX Ta MKHAPOAHUX HAYKOBUX KOH(MEPEHIISX.

8. Cmpykmypa oucepmauii

CrpykTypa Ta 3MICT AMCEPTAIlii BIJMOBIIaI0Th BUMOTaM I110/10 O(pOpMIICHHSI
mux pykomnuciB 3rigHo Hakazy MOH Ne4(O Bimg 12.01.2017 p. [ucepraris
CKIIQJAEThCS 3 AHOTAIlll YKPAiHCHKOIO Ta aHTJIIHCHKOI0 MOBAaMHU, BCTYITY, MEPEIiKY
YMOBHUX MMO3HAY€Hb, 4-X OCHOBHUX po3auIiB («Ormsiy mitepatypu», «Marepianu ta
METOJH JOCIIIKEHBY, «Pe3ynbTaT Ta iX 00roBOpeHH», « AHAI3 Ta y3araJbHEHHS
pe3yibTaTiB»), BUCHOBKIB, TIEPENTIKY BUKOPUCTAHUX JKEPEN, SIKWd BKJIO4Yae 383
MOCWJIAHHS, TOAATKU. Pykomuc BukimageHnid Ha 281 CTOpIHINI KOMI FOTEPHOTO



Ha0oOpy, MICTUTh 8 TaOMWIIb B OCHOBHIM wYacTuHi Ta 21 — y jgoj;arkax, a
TaKoX 58 PUCYHKIB.

B anomayii aBTOp BUKIIaB OCHOBHI MOJIOKEHHS Ta PE3YJIbTAaTH JOCIIIKEHb
TUcepTaIiitHol poOOTH, OKPECIIMB HAYKOBY HOBU3HY Ta MPAKTUYHE 3HAYCHHSI.

YV ecmyni HaBeAeHO AaKTyaJbHICTh JAUCEPTALIMHOTO  JIOCHIKECHHS,
chopMyIILOBaHO METY 1 3aBJIaHHS POOOTH, BKa3aHO METOIH JOCIIKEHb, HAYKOBY
HOBU3HY OTPUMAaHUX PE3yJIbTATIB Ta X MPAaKTUYHE 3HAYEHHS, 3a3HAUYEHO OCOOUCTUI
BHECOK 37100yBaya, 3B's130K pOOOTH 3 HAYKOBUMHU MporpaMaMu, MjaHaMu 1 TEMaMH,
BUCBITJICHO JaH1 Npo anpoOdalito pe3yapTaTiB Ta myOsikailii mo TeMi poOoTH.

Oens0 nimepamypu TPUCBSIYEHO BUCBITJIICHHIO 1H(MOpMaIii 13 CydacHUX
HAYKOBHX JDKEPEN 3a TeMOIO JUCepTaIlifiHOro MociimpkeHHs. ONucaHo 3arajbHy
XapaKTePUCTUKY TMO3aKJIITUHHUX BE3UKYJ, iX OCHOBHI TWUIHM, MPOTETHOBUU Ta
MOJICKYJIIPHUH CKJIaJ], MEXaHI3MH YTBOPCHHS Ta BUBIJIbHEHHS, IIUIIXW TMOTJIUHAHHS
BMICTY. 3p00JIEHO aKIIEHT Ha POJIi TO3aKIITUHHUX BE3UKYJ Y PO3BUTKY 3JIOSKICHUX
HOBOYTBOPEHBb Ta MOKJIMBUX CTpPATETIAX BUKOpUCTaHHS EVS 3 miarHOCTUYHOIO Ta
TepaneBTUYHOIO MeToro. OcobOnmBa yBara mnpujiiieHa OyZoBlI Ta (QYHKINIAM
amantepHoro mporeiHy Ruk/CIN8S5, #ioro poni B mpolecax Be3UKYJISIPHOIO
TPAHCHIOPTY Ta KaHIEPOTeHE3I.

VY posznini «Mamepianu ma memoou 00ciodiceHby BCEOIYHO ONMUCAHO €TaIH
JOCIIJIKEHb, €KCIIEPUMEHTAIbHI MOJEN Ta METOAM, SKI BUKOPUCTOBYBAJHCS Y
nYcepTaliHiil poboTti. BuknageHuil onuc eKCIepUMEHTIB y3arajlbHEeHO CXEeMaMU
JOCTIIKEHb, 110 3HaUHO 30aradye BUKIaeHHS METOAMYHOTO MaTepiany. JleTanpHo
3a3HaueHO JabopaTtopHe OOJaJHAHHS, PEAaKTHBU Ta MPOTpaMHE 3a0e3NeyYeHHS,
BUKOPHUCTaHE ISl aHAJII3Yy JAHUX Ta CTATUCTUYHOI OOPOOKH.

Y po3oini «Pe3ynemamu 00Cniodxcenb ma ix 002080peHHs ITUCEPTAHT
JE€TalIbHO MPEICTaBUB Ta MPOAHAII3yBaB OTPUMaH1 €KCIIEPUMEHTANIbHI PE3yIbTaTH
BJIACHUX JOCHIKEeHb. OXapaKkTepu30BaHO HYKJICTHOBUM Ta MPOTEIHOBMM CKIIajl
3pa3kiB TOTy (3arajgpbHOro, 30araueHoro EVs Ta oTpumaHoro 3 miactupa).
[IpencraBneno pe3ynbratu aHatizy ckiany EVs, 1301b0BaHUX 3 KOHAUIIIOHOBAHOTO
CepelloBUIllA aJICHOKAPLIIMHOMHUX KIITHH HUpPKA Muiil JiHii Renca 3a ymoB
HOPMOKCIi Ta TIMOKCIi 3 METOI 3’SICyBaHHS OCOOJMBOCTI BIUIMBY TINOKCIi Ha
cekpenito EVs. TlpogeMoHCTpoBaHO pe3yibTaTH BUBUYEHHSA OCOOJIMBOCTEN
ximiuHoro ckiaxy EVs 3a gomomororo oOMexxeHoi B yaci PamaHiBChKOi
cunektpockomii (Time-Gated Raman Spectroscopy, TG-RS) Ta mnigcunenoi
noBepxHero obmexkeHoi B uyaci PamaniBcbkoi cmektpockorii (Surface Enhanced
Time-Gated Raman Spectroscopy, TG-SERS), 3a pesynapTaTamum sSK#HX
PEKOMEHJIOBAaHO KOPHMCHI METOJOJIOTIYHI MIAXOAM [N  aHamizy 3MIH Yy
MoJieKysipHoMy ckianai EVs.

Y po3aim nerambHO MPOAHATI30BaHO OCOOJMBOCTI MPOTETHOBOTO CKIIATY
EVs, 1o nmpoyKkyooTbcs TyXJIMHHUMU KIITHHaAMU Renca 3a ekcnepruMeHTalbHUX
YyMOB Ta TMOKa3aHO, IO 3a YMOB TINOKCii BUBLIBHAKOTHCS EVs, 30aradeni Ha
MeMOpaHHI TMpOTEiHM, 5Ki, OepyTh ydacTb B ajresii, 3B’sA3yBaHHI pPeELENTOPIB,
3a0€3MeUeHH] IMIOPTY BaHTaXy B KIITUHY-MillleHb. HaBeneHo pesyibratu
JOCJTIKeHB BILTMBY afantepHoro nporeiny Ruk/CIN8S na nmporeinoBuii ckinag EVs
KIITHH Renca Ta mpoaeMOHCTPOBaHO WMOro MOTEHIIIHHY PEryJasTOpPHY pojib Y



KOHTPOJII MpOTeiHOBOro ckiany EVs 3anexxHo BiA mapiiiaibHOTO TUCKY KHUCHIO Y
CepeoBHINI KyJIbTHUBYBAHHS KIITUH. [IpefcTaBieHo pe3ynbTaTd €KCIEPUMEHTIB,
110 JTO3BOJIMJIA BCTAHOBUTH 37]aTHICTh MO3AKIIITHHHUX BE3UKYJI, IO TPOAYKYIOTHCS
KIITHHAMH eMOpioHanbHOi HUpkH moauHu JdiHIIT HEK293 3 pi3Hum piBHeM
excrpecii anmantepHoro mpotreiny Ruk/CIN853 monymoBaTu mposmidepaTuBHi
BJACTHBOCTI Ta PYXJHMBICTb KIITUH JIOACBKUX (PiOpobnacTiB in  vitro.
[TponemoncTpoBano 3matHicTh Ruk/CIN8S5 3a yMoB Hajgekcrpecii aganTepHOTo
npoteiny Ruk/CIN8S moaymtoBatu ckiiaj K 3arajibHUX KIITHHHUX MPOTEIHIB, TaK
1 MPOTEIHIB MO3aKIITUHHUX Be3UKYI1. [IpuBeneHo pe3yabTaTi 1OCHII)KEHHS BIUTUBY
EVs, 1301p0BaHNX 3 KOHAMIIIOHOBAHOTO CEPEAOBHUIIA aICHOKAPIIMHOMHUX KIITHH
rpyaHoi 3ano3u muii JiHii 4T1 3 up/down peryntoBaHHSIM aanTepHOTO MPOTETHY
Ruk/CIN85 na 0Oiomoriyni BiactuBocTl KiTuH 4T1 WT. AHani3 mux JaHUX 1aB
MOXJIMBICTh ~ JIUCEPTAHTy BCTaHOBUTH, 10 cyomHii RukUp BonoaitoTh
BHUCOKOIHBa3WBHUMH BIJIACTUBOCTSIMH Ha mipotuBary RukDown, nmms skux
npuTamMaHHi c1a001HBa3UBHI O3HAKH.

Otpumani 3700yBaueM pe3yJIbTaTU JCTAIBHO MPOAHANI30BaHI B PO3JLII
«AHali3 Ta y3arajJbHEHHS pe3yJibTariBy. PiBeHb BUKIIaJEHHS Ta aHANI3y 3HAYHOI
KUIBKOCT1 E€KCIIEpUMEHTAIbHUX JaHUX CBIIYUTH MPO BHUCOKHUM pPiBEHb (PaxoBOi
MIATOTOBKM JHCEPTAaHTAa Ta XapaKTepusye HOro SK BHUCOKOKBaTi(hiKOBAHOTO
HAYKOBIIS.

BuCHOBKM TPYHTYIOTbCSI Ha pe3yJbTaTaxX BIIACHUX EKCIEPUMEHTAIBHUX
nociimkerb. ChopMynbOBaHO 7 BUCHOBKIB, SIKI MTOBHICTIO BIJMIOBIIAIOTH METI Ta
3aBJIaHHIM JOCIIKCHHS.

9. Heooniku oucepmauii uwy000 ii 3micmy ma opopmiienus.

B mnpoueci o3HalioMJIEHHS 3 AHMCEPTAIEI0 MPUHIMIOBUX 3ayBAXKCHb HE
BUHUKJIO, poOOTa HamucaHa i opopmiieHa KBai(hiKOBaHO, MaTepial BHKIAIECHO
JIOT1YHO 1 SKICHO 1JTFOCTPOBAHO.

B xiHm migposainiB «Pe3ynapTaTiB JOCTIKEHHS» JOPEYHO BKa3yBaTH, JE
omyOJIiKOBaH1 HaBeCH1 PE3yIbTaTH.

PesynpTat mocnimpkens moao ananizy EVs, 1301b0BaHuX 3 TOTY JIIOAMHH,
0e3nepeyHo pO3MIUPATH MIATPYHTS Ul HOTEHUIHHUX MOKIIMBOCTEN BIPOBAIKEHHS
iX y KJIIHIYHY TPAKTUKY IS HeIHBa3UBHOI qudepeHItiinoi qiaraoctuku. [Ipote, Ha
ChOTOJIHI HE JOCHTIKEHO BIUIMB IHAMBIAYyadbHUX (PI310JIOTTYHUX OCOOIMBOCTEH,
TaKuX sIK BiK, CTaH (13UYHOI MIATOTOBKH, CYITYTHI 3aXBOPIOBAHHS HA IHTEHCUBHICTh
YTBOPEHHSI Ta CKJaJ MOJEKYJISPHOrO BMICTY MO3aKJIITUHHUX BE3UKYJ. Tomy 1ie
MOXe OyTH TEepemKOAOK Uil CTaHAapTU3aIlli MPOTOKOIIB Y KIHIYHOMY
3aCTOCYBaHHI METOJIMYHHUX IMIJIXO/IB 1 TOTPEOYE MOJATBIIIOTO JOCIIIKSHHS.

OKpiM TOro, HEJOCTaTHHO BMBYEHA JUHAMIKa BUBUIBHEHHS MO3aKJIITUHHUX
BE3UKYJl y BIANOBIAb Ha (i3uuHe HaBaHTaxeHHs. [IpurmyckaroTh, 10 KIITHHHE
MOXO/PKCHHS MO3AKTITHHHUX BE3UKYJ 1 1X MOJEKYJSIPHUA CKJIQJ MiJ 9ac Pi3HUX
BU/IIB (DI3WYHUX BMPaB MOXKYTh BIIPI3HATHCS. TOMy MUTAaHHS MOXOKeHHS EVs y
MOTi, 1HAYKOBAaHOMY (I3MYHUM HAaBaHTAKCHHSIM, y KOHTEKCTI TMOTEHIIMHOTO
BUKOPHUCTAHHSA 3 JIaTHOCTUYHOIO METOI0, BUMAaratoTh MPOJAOBKEHHS TOCIIIKECHb.

Bxazani 3ayBa’keHHS HE BIUTMBAIOTH HA 3arajbHy MO3UTHUBHY OIIHKY POOOTH
Aptema XKUBOJIOXXHOI'O 1 He 3MeHIIyI0Th ii HAyKOBY Ta MPAKTUYHY IIHHICTb.



10.

OnHak, B KOHTEKCTI JUCKYCIi 10 pOOOTH € 3alTUTaHHS:

. Sxuit Bu npunyckaete Mexani3m yTBopeHHs1 EVs y moToBiii piauHi mig yac

(GI3MYHMX HABAHTAXKEHb, Ta SKE € iX KIITHHHE MOXODKCHHSA? AJpKe IMoTOBa
piIMHA — 11 TPOAYKT €KCKpEIlli opraHizmy, 10 MiJIsrae BUBEICHHIO.

st Buginenass EVs 3a3HaueHuM y aucepTariiiiHidi poOOTi MeTomoM Oyiio
310paHO 3HAYHHUI 00’€M MOTY BIiJ KOXHOI 0COOM, IO MOXKE OYTH CKJIaJIHO
3I1IACHUTH AJIS IEBHUX TPYM XBOpUX. SKi Ha Bamny 1ymKy, MOXKIIMBI 3aX0U
cTaHAapTu3alii 300py MaTepiary s MOAIOHUX JOCITITKEHB?

. Uu BimoMI1 AaH1 B JIITEpATypPHUX JKEpEIaX CTOCOBHO MOPIBHAHHS BMICTY EVs

B IHIIUX O10JIOTIYHUX PiMHAX, HAMPUKIAMA, CIUHI, 30ip SKOI € JICTIINM 3
METO/I0JIOTIYHOT TOYKH 30py?

Bucnoeok
Hucepramiitna po6ora Aprema XUBOJIOXXHOI'O «Perynsaropua poib

MO3aKJIITUHHUX BE3UMKYJI 32 YMOB HOPMH Ta KaHIEPOre€HE3y» 3a aKTyaJbHICTIO,
HAyKOBO-TEOPETUYHHUM PIBHEM, HOBU3HOIO TOCTAHOBKHU Ta PO3B’SI3aHHIM MPOOIIEeM,
NpaKTUYHUM 3HA4YeHHSAM BianoBigae Bumoram IlocranoB Kabinety MiHicTpiB
VYkpainu «I1po 3aTBepmxenns [lopsaky NpucyKeHHs CTyIeHs TokTopa dinocodii
Ta CKacyBaHHsS pIIICHHS Pa30BOi CIIEHIali30BaHOI BYEHOI pajM 3aKjaaay BHUIIOL
OCBITH, HAYKOBO1 YCTAHOBH IPO MPUCYIKEHHS CTyNeHA10KkTopa dputocodiin Big 12
ciyast 2022 p., Ne 44 ta «IIpo Ilopsimok miAroToBKku 3400yBadiB BHILOI OCBITH
CTymeHs JokTopa ¢imocodii Ta JOKTOpa HAYK y 3aKJiajax BUIOI OCBITH (HAYKOBHUX
ycraHoBax)» B penakuii Big 19.05.2023 p. Ne502, a 3m00yBau 3aciiyroBye Ha
MPUCYDKEHHS CTymeHs Joktopa dimocodii B ramysi 3Hanb 09 biomoris, 3a
crnerianpHicTIO 091 — Biomoris.

3asioysauxa rabopamopii

EeKCNePUMEHMATIbHUX OOCTIONCEHD

Hayxoeo-oocnionozo incmumymy

eKCnepumMeHmanbHol ma KAiHIYHol

meouyunu HMY imeni O.0.bozcomonvys,

K.01021.H., cmapuiuii 00CaiOHUK FOnia KJIMChH
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