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Hucepramis  XKuonoxkHoro A.KO. mpucBsueHa AOCTIIKEHHIO OCHOBHHUX
XapaKTEepPUCTUK, MOJICKYJSIPHOTO CKJIaay Ta (YHKI[IOHAJLHUX BJIACTUBOCTEU
NMo3aKIITHHHUX Be3ukyn (extracellular vesicles, EVs), Bumginenux 3 oty JroanHH, a
TaKOX 13 CEpeloBUINA, B SKOMY BHUPOIIYBIUCS YMOBHO HOPMaJbHI Ta
OHKOTpaHC(OPMOBaHI KIITUHU. Y pPOOOTI TaKOX MIJIATAN0 3’ ACYBaHHIO e(ekTu
HOpPMOKCIi Ta rimokcii ¥ amantepHoro mpoteiHy Ruk/CIN8S Ha cTpykTypHO-

dbyHK1ioHaIRH1 0ocobmmBocTi EVs.

AKTyaJIbHICTH 00paHoi TeMu JocaixKeHHss. OYHKIIOHATHHUIN CTaH KIITUH Y
0araToOKITHHHUX OpTaHi3Max 3ajeKUTh Bl HAJIXOJKCHHS CUTHAJIBHOI 1HGOopMaIlii 13
30BHIIIHBOTO Ta BHYTPIIIHBOTO CEPEAOBUINA, KA CIHPHHUMAETHCS PEIETOPAMH,
JIOKATI30BaHMMU Ha IJIa3MaTH4YHIM MeMOpaHi a0o y mnwuroruiazMmi. TpaHcayKiiis
CUTHAIIB JOCEPEANHU KJIITUHU OMOCEPEAKOBYETHCS B3a€EMOJIIEI0 MIXK CUTHATBLHUMHU
mpoTeiHaMH, SIKI OpraHi30BaHi y CKJIaJIHI CUTHaJIbHI Mepexi. EVs sk yHikambH1 HOCIi
Ta TiepenaBadi 010JoTi4HOI 1H(MOpMAIlT Bce OUIbIIe MPUBEPTAIOTh JO cede yBary
JOCIIITHUKIB. YTBOPEHHS MEMOpPAHHHMX MO3aKJIITUHHUX BE3UKYJ XapaKTEepHO IS
OakTepiil, apxei, pociauH Ta TBapuH W moaunu. Brepme EVs, mo mupkymooTs y
KpoBi mroauHu, omucaB P. Wolf y 1967 p., noBiBmm iXHe TpoMOOLMTapHE
noxo keHHs. [li3Hime Oy0 BCTaHOBJIEHO, 110 YTBOPEHHSI MIKPOYACTOK XapaKTEPHO
JUIsi  0aratboX THUMIB KIITHH, Y TOMY WYHCII JJis JICHKOIUTIB, €PUTPOIIUTIB,
J€HOMIOLIMTIB, €HAOTETIOIUTIB, CTOBOYPOBUX, a TaKOX NyXJIMHHUX KITUH. EVs
BUSIBJICHI Y BCIX piAMHAX opraHi3my (KpoB, jimda, ceda, CIuHa, CJIb03a, IIIT), aje
ixHs OyZoBa, MEXaHI3MH YTBOPEHHS, MOJIEKYJSIpHUH cKiax Ta Oionoriuni QyHKIii

JTOCITIKEHO HEJAOCTATHhO, 110 BUMAra€ MoJalbIIUX 3YCHJIb JIJII PO3YMIHHS iXHBOI



poJIi B opraniami Ta MexaHi3MiB Jii. [Ipotsrom TpuBanoro vacy BBaxanocs, mo EVs
— 1HEPTHE «CMITTS», a00 «KIITUHHUM MWD, SKUHA BHUBLIBHAETHCSA KIITHHAMHU B
IPOIEC] KUTTEAISIIBHOCTI. BTiM, OCTaHHIMU pOKaMu CTano 3po3yMiio, mo EVs, sxi
YTBOPIOIOTHCS NUISXOM €K30IIUTO3Y, BIAITPalOTh KIHOYOBY POJIb Y MIKKIITUHHIN
KOMYHIKAI[i, BIAIrparo4d pojib 1HGOPMAIINHHOTO CIONYYEHHS MK PpI3HUMHU
KIIITUHAMH, TIEPEal0Th CUTHAIN BCEPEINHI OPTaHi3My, PETYJIIOI0UN B TakKiil crociod
pi3Hi Giosioriuni nporecu. EVs MicTSTh pi3HiI 610MOJIEKYJIH: TPOTEIHU (Y TOMY YHUCII
eH3UMHU, (PaKTOPU POCTY Ta MUTOKIHM, TpaHckpurnuiiHi pakropu), JHK, PHK, nimigu
Ta METa0O]ITH, 1 3aXOIUTIOIOTHCS PEHUINEHTHUMU KIITHHAMHU, 3MIHIOIOYH iXHIO
¢b1310510T14HY aKTUBHICTh. EVS 3aily4aroThCsi 10 BUKOHAHHSA MaTo(1310JI0TTYHOT POJIi
32 PO3BUTKY pI3HUX 3aXBOPIOBAHb, BKJIOYAIOUM ATEPOCKIIEPO3 1 TINEPTOHIYHY
XBOpOOYy, TpPOMOOTHMYHI CTaHW, HEWpOJETreHEepaTUBHI CTaHU Ta HEBPOJIOTIUHI
NOPYILIEHHS, PO3MOBCIOJIKEHHS BIPYCIB Ta IMPIOHIB, NATOJOTIYHUNA aHTIOTEHE3,
OHKOJIOT1YHI 3aXBOPIOBAHHS TOIIIO.

Oyukuii EVs Bu3HauatoThes IXHIM CKIAJ0M, Y TOMY YHCIII MPOTEOMOM, KU
3aJICKUTh Bl THUIY KIITHHH, IO iX TPOAYKYE, 1 CTUMYJY, SIKHA CIPUYUHUB iX
yTBopeHHs. Ha cbOrogHi HaKonmuueHO 3HAYHUU 00’€M EKCIEePUMEHTAJIbHUX JaHUX
II0JI0 3pPOCTaHHA piBHS NMeBHUX TumiB EVs y maifi€eHTiB 3 TOCTpUM KOPOHAPHUM
CUHAPOMOM, aTepOCKIEpPO30M, I1IMIEMIYHUM I1HCYJIbTOM, A1a0eTOM, CEpLEeBOI Ta
JIETEHEBOIO TIMEPTEH31€10, TPOMOOTHYHUMHU CTaHAMH, a TaKOX 3a OHKOJOTIYHUX
xBopo6O. LI crmocrepexeHHs BIAKPUBAIOTH MEPCHEKTUBM BHKOpuUcTaHHs EVs Ta
iXHBOTO MPOTEOMY SIK MapKepiB BIAMOBIIHUX 3aXBOPIOBaHb, a TAKOX MOKA3HUKIB
e(eKTUBHOCTI JKyBaHHA. IliT € MepCHeKTUBHOK O10JOTIYHOI PIIMHOK IS
MOHITOPUHTY MOJIEKYJIIDHUX 3MIH B OpraHi3mi, BUKJIMKAaHUX 3aXBOPIOBAHHSIMHU Ta
BIUIMBOM HAaBKOJIMIIHBOTO cepeloBuia. BiH Moxke CciayryBaTu ajgbTEpHATUBOIO
aHaji3y KpOB1 3aBIsSKHM HEIHBAa3UBHOMY CIIOCOOYy 3abopy B peanbHOMy uaci. Ha
MOMEHT TIOYaTKy BWUKOHAHHS MPEICTaBICHOTO IUCEPTALliMHOTO MOCIiPKeHHS daHi
PO OCOOJIMBOCTI HYKJIETHOBOIO Ta MpOoTeiHOBOro ckiaxy EVs nmoty, mo BUALISETbCS
nig yac (I3MYHUX BIOpaB, Ta iX JIarHOCTUYHE BHUKOPUCTAHHS, OYJU MOBHICTIO

BIJICYTHI, 1110 TAKPECIIOE AKTyaJIbHICTh TEMH.



Panime Oyno moka3aHo, 110 IHTEHCUBHICTh NpoaykyBaHHs EVs kopentoe 3
METACTaTUYHUM  MOTEHIIaJJIOM NYyXJMHHUX KIITHH. 30KpeMa, Ha ChOTOJHI
NEPEKOHJIMBO BCTaHOBIIEHO, 10 EVs, 1301p0BaHi 3 KPOBI OHKOJOTIYHUX XBOPHUX Ta
KOHJIUITIOHOBAHOTO CEPEJIOBUINA JIHIM MyXJIMHHUX KIITHH, MICTATh MYXJHUHO-
cnenu@iuHi MOJEKYyJH, SKI CHOPUAIOTH NpOrpecii MyXJIUHHOTO pOCTy, 1HBa3il H
METacTa3yBaHHIO, PEMOJICITIOBAHHIO MIKPOOTOUEHHS MyXJWH Ta aHrioreHesy. EVs
MOXYTh TPUTHIYYBAaTH IMYHITET OpraHi3My, IOCWIIOBAaTH NYXJUHHUH PICT 1
3YMOBIIIOBAaTH PO3BUTOK PE3UCTEHTHOCTI A0 NPOTHUIYXJIUHHUX TMpenapariB. Y
MOMEPEIHIX JOCTIPKEHHSIX, TPOBEICHUX Y BV CUTHAIBHUX MEXaHI3MIB KIITUHU
IbX HAHY 0yno BcTraHOBIIEHO, IO MiJBUIIECHHS €KCIIPECIi alaliTepHOTO MPOTEIHY
Ruk/CIN8S5 B myxJMHHMX KIITHHAaX Nocwitoe ix Mamirdizaniro. Ruk/CIN8S5 OGepe
y4acTh Yy JIraHJ-1HAYKOBAaHOMY €HJIOIUTO31, BHYTPIIIHHOKIITUHHOMY TpadiKy
MeMOpaHHUX Be3uKyd Ta cekperii EVs. MoinekymnsipHi mexani3mMu BBy EVs Ha
OpOIECH 32 MyXJWHHOTO POCTYy 3aJHMIIAIOTECA HEJAOCTAaTHHO BHUBUYCHUMH.
Hocmimxenuss EVs, 1mo npoaykyroTbCsi TyXJIUHHUMHU KIITHHAMH 3 PI3HUM piBHEM
arpecuBHOCTI Ta BMicToM Ruk/CIN85 3a yMOB rinokcii Ta HOpMOKCIi, € aKTyalbHUMHU
JUTSl TIaTHOCTUKHU Ta MPOTHO3Y OHKOJOTIYHUX 3aXBOPIOBaHb. {151 11bOro HEOOXITHO
rMOOKo BUBYMTH MexaHi3mu OioreHe3y EVs, omocepenkoBani Ruk/CIN8S, Ta ixHi
pEeryJaToOpHI €PeKTH, a TaKOK MOXKJUBICTh BUKOpUcTaHHs Ruk/CIN8S sk mimieHi y
MPOTUITYXJIMHHIN Tepamii. BaxxnuBuM acrnexktom pobotu Aprema JKHBOJIOXKHOTO €
MOIIYK 1 BAOCKOHAJIEHHS METOJIB 130JIIOBAHHSI Ta XapakTepucTUku EVS, OCKiIbKH
mporpec y 3a3HaueHId Taly3l MOJEKYJSIpHOI Ta KIITHHHOI Oloyorii i
EKCIIEPUMEHTAJIbHOT MEIUIIMHUA TICHO TIOB’SI3aHUN 3 BUKOPUCTAHHSIM CY4YacCHUX 1
PO3pOOKOI0 HOBITHIX TEXHOJIOT1H JIJIs 130JIF0BaHHS Ta XapakTepucTuku EVs.

Crig 3a3HauuTH, 110 JaHa HayKoBa mpoOjema KBaBO JOCITIIKY€ETbCS Y CBITI.
KinekicTs myOuikariit 3a Temoro “extracellular vesicles™ cTpiMko 3pocTae: 30kpema,
3a momykoM y 0a3i manux Pubmed ix kinbkicTh craHoOBUTHL 47692 crarTti, 110
CBIAUUTh TMpo Oe33amepedyHy 3aTpeOyBaHICTh BHPIIICHHS O3HAYEHOi HAayKOBOT
npobsemu. OTXKe, aKTyaJlbHICTh OOpaHOI TEMH JAUCEPTAIIAHOTO JOCIIIKEHHS

3100yBavya He BUKIIMKAE )KOJHUX CYMHIBIB.



Cryninb 00IPYHTOBAHOCTI OCHOBHHMX M0JI0KEHb, BHCHOBKIB
chopmynboBaHMX y aucepranii. MeTorwo mpeACTaBIeHOI JMCEPTAIliiHOI pOOOTH
Oy70 MAOCTIIWTH KUIBKICTh, PO3MIPH, MOJEKYJSpPHUM CKIaA Ta (yHKIIOHAIbHI
BiacTuBOCTI EVs, 130J1b0BaHMX 3 MOTY JIIOJJMHU Ta KOHJIMIIIOHOBAHOTO CEPEIOBUIIA
NICEBAOHOPMATBHUX Ta MyXJIMHHUX KJIITHH, 3’SCyBaTH BIUIMB HOPMOKCII/TiMOKCii U
amanrepHoro nmpoteiny Ruk/CIN8S Ha 3a3HaueH1 TOKa3HHUKHY.

3aBgaHHs, ski Oyno chopMyabOBaHO Yy pPOOOTI, € IIJIKOM aJeKBaTHI
MOCTaBJICHIN MeTi. 30KpeMa, TUCEPTAaHTOM OYJI0 3aIUTAaHOBAHO 7 3aBIaHb:

1. OxapakTepu3yBaTH CKJIaJl HyKJIETHOBUX KUCIOT, 10 MicTIThcsa B EVs 3 moty
JIFOJTMHU, THAYKOBAaHOTO (hiI3MYHUMH HaBaHTAXKECHHIMHU.

2. Hocnigutu 0coOIMBOCTI MpoTeiHoBoro ckiany EVs 3 moty moauHw,
1HYKOBAHOTO (DI3NYHUMU HABAHTAKEHHSIMH, Ta OLIIHUTH MOXKJIMBICTh BUKOPUCTAHHS
EVs 3 noty sk jpkepena NOTeHLUIMHUX MPOTETHOBUX O10MapKepiB.

3. IIpoanamizyBaTi 0COOJMBOCTI XIMIYHOIO Ta MpOTeiHOBOro ckiaxy EVs, mo
MPOIYKYIOTbCS KIITUHAMHU KaplMHOMHU HUPKUA MuIl JiHIi Renca ta monuHu miHii
786-0 3a yMOB HOPMOKCIi/T1MOKCI].

4. 3’sicyBaTy BIUIUB HOPMOKCII/TIMOKCIT HA KUIBKICTh, po3MipH Ta ckiaa EVs,
130J1bOBaHUX 3 KOHJWIIOHOBAHOTO CEPENOBUILNA KIITUH KapIUHOMH HUPKH MUIII
niH1i Renca 3 pi3HuM piBHeEM ekcrpecii agantepHoro npoteiny Ruk/CINSS.

5. Hocnimutu BB EVs, MmO NpoayKylOThCs KIITHHAMH €MOpIOHAIBHOI
Hupku moauuau JiHli HEK293 3 pi3HuM piBHEM ekcrpecli alanTepHOro MmpoTeiHy
Ruk/CINS8S5, Ha K11THHHI BIANOBIL in Vitro.

6. IlpoanamizyBatu 0coOMMBOCTI mpoTeiHOoBoro ckiagy EVs, 1o
NPOAYKYIOTbCS KIITHHAMH eMOpioHanbHOI HUpkH Jroaunu JiHii HEK293 3anexHo
BiJl piBHA ekcmpecii anantepHoro npoteiny Ruk/CINSS.

7. Hocnigutu BmiuB EVs, 1301b0BaHUX 3 KOHJMIIIOHOBAHOTO CEPEIOBUIIA
aJICHOKapIIMHOMHUX KIITUH TrpyaHoi 3amo3u wmwumn el 4T1 3 up/down
perymoBanHsaM anantepHoro mporeiny Ruk/CIN8S5 na GiosoriuHi BIAMOBIAI KITITHH

4T1 WT 1n vitro.



VYci moctaBieHi y po0OOTi 3aBAaHHsA OyJM BUKOHAHI y TOBHIM MIpl, 4OMY
MOCIIPHUSIIIO 3aCTOCYBaHHS IIIJIOTO apceHaly CydacHUX OI1OXIMIYHHX Ta (Pi3HKO-
XIMIYHUX METOJIB JIOCHIKEHHS. 30KpeMa, TUCePTAaHTOM OYyJI0 BUKOPUCTAHO METOIH
3a00py OioMarepialy (3pa3KiB IOTYy), KYJbTHUBYBaHHsS €YKaplOTHUYHHX KIITHH 1
OlLlIHKa TXHBOI IKUTTE3NATHOCTI, OTPUMAHHS CyONiHIA MyXJIMHHUX KIITUH 31
CTaOlIbHOIO HAJIEKCIIPECIEI0 PEKOMOIHAHTHUX MpPOTEiHiB, JeHTuBipycHa shRNA
TEXHOJIOTIS, YJbTpalleHTpU(PYTyBaHHS B TPAAI€EHT] IMIIJIBHOCTI, BUIIJIEHHS 3pa3KiB
EVs 3a nonomororo xomepiiiinux HabopiB ExoEasy ta ExoSpin, anani3 BicTe:KeHHS
HanouyactTuHok (NTA), anami3 ekcrpecii 6iomapkepiB EVs Ta KijbKiCHE BU3HAYEHHS
EVs 3 Bukopuctanusm miargopmu ExoView R100, enektpodope3 mpoTeiHiB y
[TAAT Ta HyKJIETHOBUX KHCJIOT B arapo3Homy reimi, Bectepu-6mot anani3, qRT-PCR,
CJICKTPOHHA MIKPOCKOMisE Ta IMyHOENEKTpOHHA MIKPOCKOIIsI, KOH(OKaTbHA
IMyHO(IIyOpecLieHTHa MiKpockomisi, cTBopeHHs 010mioTek RNA-seq merogom Next-
Generation Sequencing, PamaniBceka cnektpockonisi (TG-RS/TG-SERS), mac-
CIEKTPOMETPUYHUHN aHali3 mpoTeinoBoro ckiaay (LS-MS), anani3 nposnidepatuBHoi
aktuBHOCTI (MTT-tect Ta IncuCyte), mochipkeHHS MITPalifHOTO MOTEHIlATY
(MeTon 3apocTaHHs TMOAPSINUHU y KIITUHHOMY MoHomapi Ta IncuCyte) Ta iH.
ABTOpPOM OINaHOBAaHO BMIHHSA IMPAIIOBAaTH 3 BUCOKOTEXHOJIOTIYHUM CIEI[iali30BaHUM
oONaHaHHAM, TaKMUM SIK EJEKTPOHHUW 1 KOH(OKAJIBbHUNA MIKPOCKON, MAarHiTHO-
PE30HAHCHUHN CIIEKTPOMETP, MAC-CIIEKTPOMETP 1 paMaHIBCbKHUI CIIEKTPOMETP. AHAIII3
Ta IHTEPIpETaLll0 JaHUX aBTOPOBI JO3BOJIMJIO 3pOOMTH MOTrO BMIHHS NPAILIOBATH 3
BIIMOBIAHUMH O101H(GOpMAIIHHUMHU 0a3aMH TaHUX.

Ha mincraBi peTenbHOrO O3HAHOMIIGHHS 3 pe3yjbTaTaMU JUCEPTAIlitHOTO
nociipkeHHs: Aprema JKUBOJOXXHOTO MOXHA 3pOOMTH BHCHOBOK, IO HAyKOBI
MOJIOKEHHS, BUCHOBKH 1 pEKOMEHaIlli, siki copMyIbOBaH1 y IUcepTallii, € HAyKOBO
OOIPYHTOBAHMMHM, JIOCTOBIPHHUMH, MICTSATh YyCl €JIEMEHTH HOBU3HU Ta MAaIOTh
HAyKOBO-MPAKTUYHY I[IHHICTb JUIsl rajdy3i 3HaHb 3 010JI0Tii.

HoBu3Ha OCHOBHHX HAYKOBHX M0JI03K€Hb, BHCHOBKIB Ta NPAKTHYHHMX
PEeKOMeHJaNil, a TAaKO0K NPOBEACHUX HAYKOBHX [IOCJHIIKEHb i Odep:KaAHMX

pe3yabTaTiB. [IoroKyr04Ynch B 1iIOMy 13 ¢(hOpMYJIOBAHUMH B UCEPTAIITHOMY



JOCIIIJIKEHHI KOHKPETHUMHU TOJIOKEHHSIMHU, $IKI BHU3HA4YalOThb HAYKOBY HOBHU3HY
OTPUMAHUX PE3YJbTATIB, OCOOJMBO HAroJjolly Ha OKPEMHUX 3 HHX, 10, HA MO0
TYMKY, € HaO1IbIII BaXJIMBUMH 1 BATOMUMU.

e Brepiie oxapakTepu30BaHO HYKJIECTHOBUH CKJIaJ €K30COM IIOTYy JIIOJIWHH,
1HAyKOBaHOTO (DI3MYHUMU BIpaBaMu. BcTaHOBIIEHO, IO €K30COMU TIOTY
MICTSITh PI3HOMaHITHI HYKJIEiHOBI KucioTH, Bkmodaoun JJHK ta PHK sk
JIOJICBKOTO, TaK 1 MIKpOOHOTO MOXO/pKeHHs. HalOuibll mpeacTaBiIeHOIO
oyna wmitoxonapiina JIHK, Tomi sax Oubmiicte ineHTHdikoBanux PHK
cknagamu TPHK, a takox menmoro Miporo MikpoPHK, MPHK, mam anephi
PHK, mam nykneonsapui PHK Tta inmi mami PHK. Takox BusiBieno
HYKJIETHOBI KHUCJIOTH OakTepii, apxeil 1 BIPyCiB, XapaKTEpHUX s
MIKpOOiOMY HIKIpH.

e Brepiie oxapakTe€puU30BaHO MNPOTETHOBHM CKIaJ €K30COM IOTY JIFOJAWHU,
1HAYKOBaHOTO ()I3UYHUMH BIpaBaMH. BCTaHOBIEHO BIAMIHHOCTI y CKJIaJIl
NPOTEiHIB, BUABICHUX Yy PI3HUX IHJIMBIAYyaJdbHUX 3pa3Kax €K30COM Ta
3arajJbHOTO MOTY JIIOJUHU, 11€HTHU(HIKOBAHO MOTEHIINHI O10MapKepH paky Ta
1H(EKIIHHUX 3aXBOPIOBAHb CEpeJl MPOTEiHIB ek30coM moTy. [lokazaHo, 110
QIBIHATHUMA TJIACTUP MOXKE OYTH BHUKOPUCTAHWUN Il 300py €K30COM
JIFOJICHKOTO MOTY 3 METOIO 1X BIJJOKPEMJICHHS BiJ] OaKTepiaIbHUX €K30COM.

e Brepme mnoka3aHo, 110 KOMIUIEKCHE BUKOpHCTaHHA PamaHiBCbKOI
CIEKTPOCKOTIT Ta Mac-CIIEKTPOMETPUYHOI0 aHaji3y 3ade3neuye TiandoKy
mudepeHIliiHy  OIIHKY  Jiama3oHy  poO3MipiB  HAHOYAaCTHMHOK  Ta
MOJIEKYJIIPHUX  3MIH, 3YMOBJIEHMX  BIUIMBOM  pI3HUX  (haKTOpiB
HABKOJIUIITHOTO CEPEIOBUIIA, TAKUX SIK TIMOKCIS.

e Ha wmomenmi ajcHOKapIMHOMHHMX KIITHH HHPKH Mumi JmHIii Renca
BCTAHOBJICHO, IO PiBEHb ekcrpecii amantepHoro mnporeiny Ruk/CINSS
3HaYHO BIUTMBA€ Ha KUIBKICTh Ta CKJIAJ €K30COM. BUSABIIEHO CyTTEBI 3MiHU
BMicTy Ruk/CIN8S5 Ta MapkepHUX MNpOTEiHIB €K30cOoM, Takux gk Alix 1
CD81, y Be3uKylax 3aJeXHO BiJ MNApUIAIBHOIO THUCKY KHUCHIO ¥y

cepenoBuiti. Bnepme mnpomemonctpoBanHo, mo Ruk/CIN85 € HoBHM
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KOMITOHEHTOM €K30COM, KWW BIJIrpa€ BOKIIUBY POJib Y 010r€HE31 BE3UKYI
Ta PEryJIIOBaHHI iXHBOTO CKJIAIy 3a PI3HUX KUCHEBUX YMOB CEPEIOBHIIIA.

e Bcranosneno, mo agantepuauit nporein EGFP-Ruk/CINSS € xoMmoneHnToM
€K30COM, IO TMPOIYKYIOTbCS CTAaOUThHUMH TpaHCHEKTaHTaMH KIIITHH
eMmOpionansHoi Hupku moauau  JiHilT HEK293. IlpoaemoHcTpoBaHO
3naTHICTh ek3ocoM 3 pisHuM BMicToM EGFP-Ruk/CIN8S momymroBatu
npoJiipepaTUBHI BJIACTUBOCTI Ta PYXJIUBICTh KIITHH in vitro. Mac-
cnekrpomeTpuuHuM aHamizom (GeLC MS/MS) Bnepmie mnokaszaHo, IO
OLIBIIICTh 1A€HTU(IKOBAaHUX MPOTEiHIB, IO AU(PEPEHLIINHO EKCIIPECYIOTHCS
B kiituHax HEK?293 3 up-perymoBanasim EGFP-Ruk/CINSS 1 BusiBisiroThcst
B €K30COMaXx, € METaOOJIYHUMH SH3UMaMH.

e BusBneHo, 1m0 €K30COMH, $KI CEKPETYIOThCS aJCHOKaApPLIMHOMHHUMHU
KJIITUHAMU TpyaHO1 3a103u Mmuti jdiHil 4T1 3 up- Ta down-peryntoBaHHsIM
Ruk/CIN8S, MICTATH pi3HI MOJIEKYJSpHI (JOPMHU aAaNTEPHOTO MPOTEIHY Ta
Iu(depeHIiHO MOIYJIIOIOTh MPOMI(EPATUBHY AKTUBHICTb, PYXJIMUBICTH 1
1HBa3MBHICTh OaTbKiBChKkMX KimTuH 4T1. Ex3ocomMu Big KIITHH 3
niaBuiieHor excrpeciero Ruk/CINSS (RukUp) nigBuiilytoTh arpeCUBHICTb,
TOAl SIK €K30COMH BiJi KITHH 31 3HMWKEHOI ekcnpeciero (RukDown)
3HIDKYIOTh 111 TIOKa3HUKU. BcTaHoBieHO Takox 3aaTHicTh EVs, mio
MOXOJATh 3 MYyXJMHHHUX KJITHH, SIKI BIAPI3HAIOTHCS 32 PIBHEM €KcHpecii
Ruk/CIN8S5, nudepenuiitnHo MomymatoBaTH MpoidepaTUBHY AaKTUBHICTD,
PYXJIUBICTH 1 IHBa3WMBHICTh KIIITUH-pEUUIIEHTIB. OTpUMaHi JaH1 BKa3ylOTh
Ha KkIr049oBY poib Ruk/CIN8S y OioreHesi ek3ocoM Ta CBig4aTh Ipo iX

BIUTMB Ha MPOIIECH, aCOIIHOBaHI 3 MyXJIMHHUM POCTOM.

IIpakTH4He 3HAYeHHS OAEP/KAHMX Ppe3yabTaTiB. XapaKTEpPUCTHKA CKIaxy
ex3ocoM (EVs), BuaineHux 3 moty JIOAWHU, CBITYUTH MPO BUCOKY 1HIUBITyaJIbHY
Bapia0eNbHICTh OaKTepIMHOrO CKJIaAy Iii€i OI10JIOTIYHOI pIAMHUM Ta BKa3zye Ha

MO>KJIMBICTh 11 3aCTOCYBaHHS SIK JpKepena Jyisi BUBYEHHS MikpoOiomy mmikipu. Cami



EVs 3 moty MOXyTh OyTH BUKOPUCTaHI SIK JHKEPEJIO MOTEHIIMHUX OloMapKepiB s

HEIHBA3WBHOI'O MOHITOPUHTY 3710POB’ S JIFOJAWHH.

1. HocnimkeHHs: MikKpoOioMy HIKIpH:

o

InuBinyansHa BapiaOeNbHICTh: BUCOKA 1HAMBIAyalbHA BapiaOebHICTh
OaKTepitHOTO CKJIAaMy TMOTy JO3BOJISE NETaJhbHO BHBYATH MIKPOOIOM
MIKipH KOKHO1 JronuHu. lle Moke JOmOMOTTH BUSBHTH CHEIU(pivHI
OakTepii, K1 acOIIIOIOTHCS 3 PI3HUMH CTaHAMH IIKIPH, TAKUMU SIK aKHE,
ek3ema abo mcopias.

[lepconanizoBaHi MiAXOAW: PE3YJbTaTH JOCHIKEHb MOXYTh OyTH
BUKOPHUCTaHI /I pO3pOOKHU MEPCOHANI30BAHUX MIIXO/IB J0 JIIKYBaHHS
Ta JOTJIAY 3a HIKIPOK, BPAaxOBYIOUM YHIKaJIbHUNA MIKPOOIOM KOKHOI

JIOAWMHH.

2. HeiHBa3WBHUI MOHITOPUHT 310POB’S:

(o]

biomapkepu Ta BUSBJIEHHS 3aXBOPIOBaHb Ha paHHIX cTafisiax: EVs 3 moty
MOXXYTb MICTUTH OlomMapkepH, sKi BiJoOpaxalTb CTaH 3/I0pOB’s
moauHu. Lle no3Bossie BUKOPUCTOBYBATU MIT SIK HEIHBA3UBHUM 3pa3oK
JUISL MOHITOPUHTY PI3HUX (Di310JIOTIYHMX Ta TATOJOTIYHUX CTaHIB.
Ananiz EVs 3 mory Moxe JONOMOITH B pPAaHHbOMY BUSIBIICHHI
3aXBOPIOBaHb, TAKUX SIK J1a0€T, CEpIEeBO-CYAUHHI 3aXBOPIOBaHHS a0o

1H]eKIIi1, 10 JO3BOJUTH CBOEYACHO BXXKUTH HEOOXITHUX 3aXO/IIB.

3. Po3poOka HOBUX J1arHOCTUYHUX METO/IB:

O

TexHomorii aHamizy: po3poOka HOBUX TEXHOJOTINH st aHamizy EVs 3
OTy MOK€ NPU3BECTH [0 CTBOPEHHS OUIBII TOYHHMX Ta UYTJIMBHUX
METOJIB JiarHOCTHKHU. lle MoXke BKIIOYaTH BHKOPUCTAHHS Mac-
cnexktpomeTpii, cekBenyBanHsa JIHK a0o iHmmx nepegoBux MeToMmiB.

[TopTaTBHI NPUCTPOI: MOXKIIMBICTH CTBOPEHHS MOPTATUBHUX MPHUCTPOIB
JUIS aHaji3y TOTy B peaJbHOMY 4daci, IO JO3BOJUTH MPOBOJUTH
MOHITOPUHT 370pOB’Sl OE3MOCEepPeIHhO B JOMAIIHIX yMOBax abo B

IMOJIbOBHUX YMOBaX.

4. TlpodinakTuka Ta 3A0POBUM CIIOCIO KUTTS:



(e]

o

InuBinyaneHi pekoMeHaarlii: Ha ocHOBl1 aHamizy EVs 3 moty moxHa
PO3pOOIISITH 1HAMBIyaIbHI peKOMEHAIlT 1010 Xap4uyBaHHS, (i13UYHOT
aKTUBHOCTI Ta 1HIITNX aCIEKTIB 3JI0POBOTO CIIOCOOY KUTTSL.

MomnitopuHr e(EeKTUBHOCTI: peryisapHuii aHamiz EVs 3 moty moxe
JIOTIOMOTTH BIJICTEKYBaTH €(PEKTUBHICTh PI3HUX O30POBUYHX IPOTPaM

Ta KOPUTYBATH iX BIAMOBIIHO J0 1HANBIAYaTbHUX TOTPEO.

Takum guHOM, pe3yibTaTu gociimkeHHss EVs moTy MalTh 3HAYHHN TOTEHIIAT IS

MOKPAIIEHHS 11arHOCTUKH, MOHITOPUHTY Ta MPOQIIaKTHKU 3aXBOPIOBAHb, a TaKOX

IS PO3BUTKY HGpCOHaJIi?;OBaHOI MCIUIIMHU Ta 310POBOTO CHOCO6y KHUTTH.

Bcranosneno, mo EVs, BuaineH1 3 TyXJIWMHHUX KJIITHH, SKI BIAPI3HIIOTHCS 3a

piBHeM ekcnpecii anantepHoro mnpoteiny Ruk/CIN8S5, 3matHi audepeniiitHo

MOJYJIIOBAaTH TpPOMiepaTuBHy aKTHUBHICTb, PYXJHUBICTh Ta 1HBA3UBHICTh KJIITHH-

peuumieHTiB. L{i pe3ynbTaTel MaloTh KUJIbKA BaXKJIMBUX MPAKTUYHUX aCHEKTIB:

1. Po3poOka HOBUX TepaneBTUYHUX MiAXO1B:

O

Tapretna Ttepamisi: BusBieHHs poyii Ruk/CIN8S5 y Oiorenesi Ta
(yHKILIOHYBaHHI €K30COM BIAKPUBAE MOKIUBOCTI JJI PO3POOKH HOBUX
TapreTHUX  TepamneBTUYHUX  cTparerii. Hampuknax, i"ridiropu
Ruk/CIN85 MoxyTh OyTH BUKOPHUCTaH1 AJI1 3MEHIIEHHS arpeCUBHOCTI
MYyXJIMHHUX KJIITUH HUISIXOM MoJudiKalli CKJIaay eK30COoM.

ImyHOTEpamisi: 3HaHHS TPO Te, SIK EK30COMH 3 PI3HUM BMICTOM
Ruk/CIN8S5 BmumMBaroTh Ha  KIITUHH-PEUUIIIEHTH, MOXE OyTH
BUKOpUCTAaHE JJII  PO3POOKH  IMYHOTEPANEBTUYHHMX  IJIXOIB,

CIPSIMOBaHUX HA 3MIHY IMYHHOI BiJIITOBIJIl OpraHi3My Ha MyXJIUHY.

2. JliarHocTHKa Ta MPOrHO3YBaHHS:

o

biomapkepu:  mpoTeiHuM, BHUSBIEHI B €K30COMax,  MOXYThb
BUKOPUCTOBYBATHUCS SIK Ol10MapKepu JUJIsi paHHBOI JIarHOCTUKHU pakKy Ta
MOHITOPUHTY e(EeKTUBHOCTI JIiKyBaHHs. Hampuknan, migBUIIEHUM
piBeab Ruk/CIN85 B ex3ocomax MOXKE CBIAUYATA TPO arpeCHBHHMA

nepedir 3aXBOPIOBAHHS.



o IlporHo3yBaHHs: aHaji3 CKJIaay €K30COM  MOXE JOMOMOITH
MPOTHO3YBAaTH TMOBEIIHKY MyXJIMHHM, BKJIIOYAIOUYM 11 3JaTHICTh JIO
METacTa3yBaHHS Ta PE3UCTCHTHICTH JI0 TepaItii.

3. IlepconamnizoBana MeaUIMHA!

o IHnuBimyamizamist JiKyBaHHS: PO3YyMIHHS MEXaHI3MIB, 3a JOMOMOTOIO
SKHMX €K30COMH BIUIMBAIOTh Ha KIITUHU-PELUIIEHTH, JTO3BOJISIE
PO3pOOIISITH 1HAMBIAYaJIbHI TEpaneBTHUYHI IIIXOAH, IO BPaXOBYIOTh
cnenudiuHi 0COOIUBOCTI MyXJIMHU KOXKHOTO TaIli€HTA.

o MOHITOPUHT JIIKYBaHHS: BIJICTEKEHHS 3MIH y CKJIaJl €K30COM IIiJl 4ac
JIKyBaHHS MO>K€ OyTH BUKOPHCTaHE ISl KOPUTYBaHHS TEParneBTUYHUX
CTpaTerii y peaJbHOMY 4daci, 3a0e3nedyroyu Ouibill e()EeKTUBHE Ta
aJlalTUBHE JIIKYBaHHS.

TakuM 4YMHOM, pe3ynbTaTh MAOCHDKEHHS MAalOTh 3HAYHUM TMOTEHINAN JUis
MOKpAIICHHS ~ J1arHOCTUKHM, TMPOTHO3YBAaHHS Ta  JIIKYBaHHS  OHKOJOTIYHHUX
3aXBOPIOBaHb, CIPUAIOUYM PO3BUTKY IEPCOHATI30BAHOI MEIAUIMHU Ta HOBHUX

TepareBTUYHUX M1AXO/IIB.

JIOCTOBIPHICTH OCHOBHUX HAYKOBHUX I0JI0KE€Hb, BUCHOBKIB, IPAKTHYHHMX
peKoMeHaaNliil Ta oJep:KaHuX pe3yabTaTiB. JlOCTOBIPHICTh OCHOBHUX HAayKOBHUX
M0JIOKEHb, BUCHOBKIB, TPAKTUYHUX PEKOMEHJIAIM Ta OJIepKaHUX PE3yIbTaTiB HE
BUKJIMKA€ CYMHIBIB, OCKUJIbKHM MpOBEAEHA JUCEPTAHTOM po0OOTa € JIOCTAaTHBO
KOMIUIEKCHOIO, BCEOIYHOI0, BUKOHAHA HAa BUCOKOMY HAyKOBOMY Ta METOJUYHOMY
piBHI. 3acTocoBaHi B poOOOTI METOAM JO3BOJIIM IMiJTBEPAUTH BUCYHYTI
JucepTaHToM rinore3u. OTpuMaHi pe3yibTaTH € SKICHUMHU 1 HEe MICTSATh O3HaK

niapoOku, hadpukallii Ta akaJeMI4HOTO TIIariary.

Ctpykrypa nucepraniiiHoi podoru. CTpykTypa Ta 3MICT Aucepralii Aprema
JKuBOMIOKHOTO BIAMOBIIaI0TH BUMOTAM 100 OOPMIICHHS ITUX PYKOIKUCIB 3T1IHO 3
Hakazom MOH Ne 40 Big 12.01.2017 p. JucepTaimis CKIagaeTbcs 3 aHOTAIl

(YKpalHCBKOIO Ta aHIJIIHCHKOIO MOBaMH), MEPENIKy YMOBHUX CKOPOYEHb, BCTYILY,
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JOTHUPHOX OCHOBHUX po3aAumB («Ormsan mitepatypw», «Matepiaau Ta METOAU
JOCIIJIKEHb», «Pe3ynpTaTu Ta iX OOroBOpeHHs», «AHANI3y Ta Yy3araJbHEHHS
pe3ynbTaTiB»), BUCHOBKIB, MEPENTiKy BHKOpUCTaHHUX kepen (383 HaliMeHyBaHHS),
noaaTkiB. Pykonuc BuknaaeHuit Ha 281 cTOpiHI KOMIT FOTEPHOTO Ha0OPy, MICTUTH 8
TaOJIUIb B OCHOBHIN YacTuH1 Ta 21 TabnuIo B 101aTKax, S6 PUCYHKIB.

IloBHOTa BHKJIAAYy OCHOBHMX HAYKOBHX I0JI0Ke€Hb, BHCHOBKIB Ta
NPAKTUYHUX peKoMeHJauliil B onmy0uikoBaHMX mpausix. 3a TEMOIO AUcCepTalii
onmyOJIiIKOBaHO 6 OCHOBHUX poOiT, fAKI BiANOBIAaIOTH BuMoram [locTaHoBu
Kabinery MinictpiB Ykpainu Ne 44 Big 12 ciunsa 2022 p., 3 Hux 4 cTtarmi — y
(dhaxoBUX 1HO3EMHHMX BHJAHHSAX, BigHeceHMX 10 KBaptwied QI1-Q2 Ha narty
omyOmnikyBaHHs. 3rifHo [loctanoBu Ne 44 Taki cTaTTi NPUPIBHIOIOTHCS 10 JABOX
HAyKOBUX MyOJikamii. Takum 4MHOM, 3arajbHa KUIBKICTh CTaTeH, OMmyOJIIKOBaHUX
3a Temoro nucepramii: (4 x 2) + 2 = 10. IlyOmikaimii sik 3a KUIBKICTIO, TaK 1 3a
AKICTIO BIJMOBIJIalOTh HOPMATUBHUM BHUMOram. Pe3ynbTatu aucepTaniitHoro
JOCIIJIKEHHSI y JIOCTaTHIM Mipi arpoOOBaHO Ha 5 BITUYM3HSHUX Ta MIKHAPOIHUX

HayKOBUX (popyMax, aBTOp Mae€ 5 Te3 10 KOHPEpEHIiH.

Henoniku aucepramii momao ix 3micty Ta odopmiaennsa. Ilicus
O3HAMOMJICHHSI 3 TEKCTOM JIUCEpTaIliiiHOT POOOTH MOCTalOTh TMEBHI MUTAHHS Ta
3ayBOKCHHS, JI€SIKI 3 HUX MAalTh JUCKYCIMHUW XapakTep, ajie MOTpeOyIoTh
YTOUHEHHSI aBTOpa JUIsi OCTAaTOYHOTrO O(OPMIIEHHS PYKOMUCY aucepraiii. Y
IIJIOMY, O3HAWOMIICHHS 3 JHUCEPTAIliHOI0 POOOTO 3ajJHUINAE IMO3UTHUBHE
BpaXEHHS, po0OTa HANUCaHA Yy 3arajJbHONPUMHITOMY HAayKOBOMY CTHII, €
JEKCUMYHO TPAMOTHOI, Ma€ YITKUH JIOTIYHMH METOJOJIOTIYHUN MiAXiT 10
BUKJIQJICHHS MaTrepiaiy, SKICHO UTIOCTpOBaHA. 3MICT JMCEpTallli TOBHOK MipOkO
PO3KpHUBA€E CyTh MPOBEACHOI POOOTH, ii MOJIOKEHb, PE3yJIbTATIiB Ta BU3HAYEHOTO
HAyKOBOTO HampsMKy. [lompu BiACYTHICTh MPUHIMIOBUX HEIOMIKIB, € HE3HAUYHI
3ayBa)KEHHS, 1[0 CTOCYIOThCSI HACTYHOTO:

1. PesynpraTtu nocnijkedb EVs mory mg0auWHU, 1HAYKOBAHOTO (DI3SUYHUMHU

BIIpaBaMH, € BAKJIIMBUM BHCCKOM JIO PO3BUTKY HEIHBa3UBHUX MCTOI{iB MOHiTOpI/IHFy
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3nopoB’s. [Ipote, 711 MOBHOTO BUKOPUCTAHHS MOTEHITIATY IIUX TEXHOJOT1H MOTpiOHI
noAanbI gociimxeHHs. OOMexxeHa KUIbKICTh 3pa3KiB Ta MOXKJIMBICTh KOHTaMiHaIIii
YCKIIAQIHIOIOTh y3aradbHEHHS pe3yJbTaTiB. [HAMBiAyanbHa BapiaOENbHICTH MOXKE
MepeNIKo/KaTh cTaHAapTh3allii aHamziB. Meton ExoEasy Bumarae 3HauHux 00’ eMiB
MOTY, M0 MOXe OyTH MpoOJIEeMaTHUYHUM I KIIIHIYHOTO 3acTocyBaHHs. [luTaHHs
1HTepIpeTanii JaHuX 00 OaKTEPIMHUX MPOTETHIB 3aTUIIAIOTHCS BIAKPUTHMHU.

2. BubGip metony BuaineHHss EVs Moxke Ouibliie BITMBATH HAa BU3HAYEHHS iX
CKJIaAy, HIXK YMOBH TIMOKCIi, IO TiIKPECTIOE€ HEOOX1THICTh CTaHAAPTH3AIlIl METO/IIB.
PamaniBceka cnektpockomnist (TG-RS/TG-SERS) € mBuamoro, ajge MeHII AETalIbHOIO
MOPIBHSIHO 3 Mac-creKkTpomeTpiero. JlocmipkeHHs Britoyae anainiz EVs numie 3 18ox
kmitTuHHUX JiHIA (Renca ta 786-0), mo oOMexye y3arajabHEHHsS pe3ysbratTiB. JlJis
MIATBEpDKeHHS JiarHocTHYHOi IiHHOCTI TG-RS moTpiOHI mojgaTkKoBi KIIiHIYHI
JOCHIKEHHS 3 PI3HUMU METOIaMH BUJIIJICHHS Ta aHami3y EVs.

3.V ogucepramii NOKa3aHO HAsBHICTh PI3HUX MOJIEKYJSIpHUX  (OpM
apantepHoro npoteiny Ruk/CIN8S y EVs, ane ixHiii BruiiB Ha (i3i0J0r1yHUN ePeKT
EVs Ha KIITHHHU-MIIIECH] 3aJIUIIA€ThCA HEBIAOMUM. BiACYTHICTH JTaHWX PO BILIUB
EVs in vivo Ha pO3BUTOK MyXJIMH 0OMEXY€E KCTPAMOJIAIII0 PE3yIbTaTiB Ha KIIIHIUHI
BUMAKHU. JlOCHIIPKEHHSI TPOBOAMIOCS HA OJHIA JIIHII MyXJIMHHUX KJIITHH HUPKU
MHUIIl T4 YMOBHO HOpPMAaJbHUX KJIITHHAX €MOpIOHAJIbHOI HUPKU JIIOJWHHU, IO
oOMeXy€e y3arajdbHEHHS /I IHIIUX THUIIB KITHH a0o myxmuH. s riaubiroro
po3yMinHs poJii Ruk/CIN8S5 y Oiorene3si EVs Ta iXx BIIMBY Ha NyXJWMHUA W
MeTacTa3yBaHHs MOTPIOHI MOJAJBIIN TOCTIPKEHHS 3 PI3HUMU MOJICIISIMU i1 ViVo.

4. Sk BIOpI3HAETBCS 3a CKJIAQJOM TPOTEIHIB IIT, IO BUPOOIAETHCS
€KKpMHOBUMHM 1 allOKpMHOBUMMH 3ano3amu? Yu npoBoawiu Bu y poOoTi oxpemuit
aHaI3 UX BUAIB TIOTY?

BucnoBneni muTaHHS Ta 3ayBaXKEHHS, Y IIJIOMY, HE 3MEHINYIOTH HAyKOBO-

MPaKTUYHOI LIIHHOCTI OTPUMAHUX PE3yJIbTaTiB POOOTH.
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BuCHOBOK 1110/10 BiIMOBITHOCTI AMcepTaIlil BCTAHOBJIEHUM BUMOTaM:

BpaxoByroun 0e33anepeuHy akTyalbHICTh OOpaHOi TEMH, HayKOBYy Ta
NPAaKTHUUYHY 3HAYUMICTh OTPUMAHUX pE3yibTaTiB, BUCOKHUH METOJUYHHUI PIBEHbD,
OpPUTIHAJIBHICTh 3alVIAHOBAaHMX EKCIEPUMEHTIB Ta 3HAYHUN MacHB OTPUMaHMUX
NEPBUHHUX JAHUX, SIKI BIIKPUBAIOTHh IIUPOKI MEPCHEKTUBU MOJATBIIOTO PO3BUTKY
FOTO HAMpPSIMYy JOCIIPKEHb, HASBHICTb HAYKOBHX MyOJiKalliif BHCOKOTO PIBHA,
BBaXkaro, 1o aucepraniitna po6ora JKUBOJIOXKHOI'O Aptema «PerynaropHa poib
MO3aKIITHHHUX BE3UKYJT 32 YMOB HOPMH Ta KaHIIEpPOTEHE3y» BIANOBIIAE YCIM
BuMoraMm «llopsinky mnpucymkeHHs cTyneHs JokTopa ¢inocodii Ta CKacyBaHHS
pIlIEHHsS Pa30BOi CHEIlaJI30BAHOI BYEHOI pajy 3aKiaxy BHINOi OCBITH, HAyKOBOI
YCTAHOBU TMPO MPUCY/DKEHHS CTyneHs JoKTopa ¢iaocodii», 3aTBEPAKEHOIO
[ToctanoBoro KaGinery MinictpiB VYkpainu Big 12.01.2022 p. Ne 44 Tta «IIpo
BHECEHHsI 3MIH J0 JAeskux nocrtaHoB KaOinery MiHicTpiB VYKpaiHM 3 NUTaHb
NIATOTOBKM Ta arectauli 3700yBayiB  HAYKOBUX CTYIIEHIBY», 3aTBEPIKEHOI
[ToctanoBoro Kabinery MinictpiB Ykpainu Big 19.05.2023 p. Ne 502, ta moxe OyTH
npeacTaBlieHa 10 OQIUIMHOIO 3aXUCTy Ha 3[00YyTTd CTyHeHs AOKTopa ¢inocodii B

raiy3i 3HaHb 09 — Bionoris 3a cnemiansHicTiO 091 — bionoris.

3aBigyBau Bimminay ximii Ta Gioximil GpepmeHTIB
[acturyTy 6ioximil iM. O.B. INamtanina
HAH VYkpaiuy,

CTapIIMi HAyKOBUH CIiBPOOITHUK
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