PELIEH3ISA
Ha JUCEpTaIiiftHy poOOTy
Aprema JKUBOJIOXHOI'O
«PET'YJIAATOPHA POJIb TO3AKJITUHHUX BE3UKYJI 3A YMOB
HOPMHU TA KAHHEPOT'EHE3Y»,
sIKa TMIOAA€ThCS Ha 3700y TTS HAYKOBOT'O CTYIICHS
nokTopa (pimocodii
y raiy3i 3Hadb 09 — biomoris 3a cnemianpHicTiO 091 — Biomnoris

[IpoTsiroM OoCTaHHIX POKIB CTAJI0 OYEBHJIHUM, IO OJIHY 13 OCHOBHUX pOJIEH Y
MDKKJTITHHHIA KOMYHIKAIlli BiJirpae nepenadya CUTHAIBHUX MOJICKYJT 3a JOTIOMOT OO
TaK 3BaHUX MO3aKIITUHHUX Be3UKys (EVSs), 110 yTBOPIOIOTHCS MIJISXOM €K30IIUTO3Y.
Be3ukynu € cepruuHUMH CTPYKTypaMH, BKpUTI MEMOpaHHUM OlmapoM, 30aradeHi
pi3HUMHU Oiomonekynamu, Bkirogatoun JJHK, Bci BiioMi Ha CbOTOAHIIIHIN JIEHb TUITU
PHK, pi3Hi npoteiny, ainiau, Metadomiti 1 iH. EVs nornmHaioTees peuunieHTHUMU
KIITHHAMHA 332 aBTOKPUHHUM, TApaKpUHHAM Ta CHIOKPHHHUM MeEXaHI3MaMH
PEryJIIOBaHHS, 3yMOBIIIOIOYH, 3aJIEKHO BiJ] X BMICTY, MOJYJIIOBaHHSI CHUTHAJIbHUX
MEpEX, PENporpaMmyBaHHS TPAHCKPUIITOMY W METa00JIOMY 1, SIK HACIIJOK, 3MIHU
¢b1310J10T19HOT aKTUBHOCTI KIITHH. CamMe TOMY BOHU MOXKYTh CIYTyBaTH Ba)KJIHMBUM
JoKepesioM 1H(opMaIlii Mpo BEIUKY KUIBKICTh MPOIIECIB Ta MOPYIIEHb HA KIITUHHOMY
PIBHI SIK 32 YMOB HOPMH, TaK 1 MaToreHe3y HU3KU CUCTEMHHX 3aXBOPIOBaHb JIIOJAUHH,
30KkpeMa oHkosoriyHux. Kpim toro, EVs BusiBieHi y BCiX piauHax opraHizmy (Kpos,
ceya, CliMHa, miT, pekanii Tomo). Bognouac, rmmouHa BuBueHHsT EVS, 1110 MiCTAThCS
B HUBI OIOJIOTIYHUX PIIUH Ta MPOAYKYIOThCS MyXJIMHHUMHU KIITHHAMH, BCE IIIE
3QJIMIIAETHCS HEIOCTATHBOIO, MO0 3YMOBJIIOE THWHAMIYHE HAKOMUYECHHs 1H(opmarrii
CTOCOBHO 1IeHTU(]iKalli 1 3’SICYBaHHS MEXaHI3MIB peaji3allii peryisiTopHux e(eKTiB
1 610JI0T1YHOT POJI1 HOBUX MapKEPHUX O10MaKPOMOJIEKYI.

Cka3aHMM BHW3HAYA€ThCSA aKTYaJbHICTh TEMH Ta TMPaKTUYHA 3HAYUMICTh
pe3yabTariB  auceptaniiHoi pobotn Aptrema JKMBOJIOXKXHOI'O, mnoBHicTIO
IMPUCBSIYEHOT JOCHIPKEHHIO KIJTBKOCTI, PO3MIPIB, MOJICKYJISIPHOTO CKJIaay Ta
dyHKIIOHATBPHUX  BiacTuBocTe EVs, 130mp0BaHMX 3 TMOTy JIIOJMHU — Ta
KOHJIUI[IOHOBAHOTO  CEPEJOBHINA MyXJUHHUX  KIITHH, 3 SICYBAaHHIO BIUIUBY
HOPMOKCIi/Tinokcii # agantepHoro nporeiny Ruk/CIN8S Ha 3a3HaueH1 MOKa3HUKHY.

Y mepmioMmy po3diuni  AWCEpTaliiHOI  poOOTH  JETaNbHO OMUCAHO |
IpOaHali30BaHO OCHOBHI Tumu EVs, 0co0auMBOCTI iX NOPOTEIHOBOrO  Ta
MOJICKYJISIPHOTO CKJIaJy, MEXaHI3MHU YTBOPEHHS Ta BuBUIbHeHHs EVs, mumsixum ix
NOTJIMHAHHS PEUMUITIEHTHUMU KIITUHAMH, y4acTb EVS y MUKKITITUHHIA KOMYHiKalli
Ta pOJib Y PO3BUTKY 3JIOSIKICHUX HOBOYTBOpeHb OCOONIMBY yBary mpuAUIEHO aHai3y
Cy4acHOTO CTaHy MpoOJEeMHU CTOCOBHO cTpaTeriidi Bukopuctanus EVs y miarnocruii
3aXBOpIOBaHb. HeoOXimHO 3a3HAYMTH, IO MaTepial, BUKIAJACHUN B OISl
JITepaTypH, CBIAUYUTH PO BUCOKY HAYKOBY E€PYAUIIIO JUCEPTaHTA, a TAKOX PO HOTOo



3IaTHICTh A0 KPUTUYHOTO aHAJI3y 1 y3araJbHeHHs (pakTH4YHOTrO MaTtepiany. Ha xaib,
B po3aim «Orisia JiTepatypw» MarTh MICHE OMHCKHU, APYKAPChKI MOMUIIKH, BaXKi
CTHJIICTUYHI 3BOPOTH, HEBJAJIl BUPA3H Ta MEPEKIIaIu TEPMIHIB 3 aHTJI1HCHKOT MOBH.

Jlns BUKOHAHHS TOCTaBIICHUX 3aBJaHb JIMCEPTAHT BUKOPHUCTAB HU3KY
Cy4acHUX METOMAIB 010XiMii, MOJIEKYJIAPHOI Ta KJIITHHHOI 010J0T1i: 30MpaHHs MOTY 3
BEPXHbOI YACTUHHU TiNa JMIOAUHHU (PyK 1 TymyOa) micis 30-XBHIMHHUX BIpaB Ha
BEJIOTPEHAXKEPl, METOAW pOOOTH 3 KyJIbTypaMH KIITHH, OTPUMAaHHS CyOIiHIN
OyXJIUHHUX KIITHH 31 CTaOUIbHOIO HAJIEKCIPECI€l0 PEKOMOIHAHTHMX MPOTETHIB,
nentuBipycHy shRNA texHomnorito, ynpTpaneHTpudyryBaHHs B TPaAI€HTI HUTBHOCTI,
BUJIEHHS 3pa3kiB EVs 3a nonmomororo komepiiitHux HabopiB ExoEasy ta ExoSpin,
aHaji3 BijcTexxeHHs HaHouyacTMHOK (NTA), anam3 ekcrpecii 6iomapkepiB EVs Ta
KuUIbKicHe Bu3HaueHHs EVs 3 Buxopucrannsm miatgopmu ExoView R100,
enexkrpodopes mpoteiHiB y [TAAI' Ta HyKIEIHOBUX KHCJIOT B arapo3HOMy Tel,
Becrepu-0not anani3z, qRT-PCR, eleKTpoHHY MIKPOCKOMIIO Ta IMYyHOEJIEKTPOHHY
MIKPOCKOIIII0, KOH(MOKaJIbHY IMYHO(IyOPECUEHTHY MIKPOCKOIIO, CTBOPEHHS
oiomorek RNA-seq wmetomom  Next-Generation Sequencing, PamaHiBCbKY
cnekrpockomnito (TG-RS/TG-SERS), mac-cnektpomMeTpuuHu aHali3 MPOTETHOBOIO
ckinany (LS-MS), ananiz nmpomideparuBHoi aktuBHOCTi (MTT-tect ta IncuCyte),
JOOCIIKEHHSI MITpallifHOrO MOTEHIialy (METOA 3apoCTaHHS MOJAPSIUHU Y
KIITHHHOMY MoHommapi Ta IncuCyte), gociipkeHHs] 1HBa3UBHOCTI 3 BUKOPUCTAHHSIM
MoaudikoBanoi kamepu boitnena.

3B’5130K pO00TH 3 HAYKOBUMM NPOrpaMaMH, IJIAHAMH, TEMaMH.

Po6oTy BUKOHaHO BIAMOBIAHO A0 IJIaHY HAYKOBO-AOCIHIAHUX poOIT [HCTUTYTY
6ioximii iM. O. B. Tlannagina HAH VYkpainu B pamkax HJIP 3a Temamu: «bioximiuHi
MEXaHI3MH KOHTPOJI CHUCTEMHHMX MDKKJIITHHHHX B3a€MOJIM, perytoBaHHS
CUTHAJIbHUX MEPEeX Ta KIITUHHUX (DYHKIIIN 32 yMOB HOPMU Ta MaTOJOTIYHUX CTAHIB»
(2016-2019 Ne  nmepxpeectparii  0117U004344), «MexaHi3MH — SIEpHOTO  Ta
MEeTa0OJIIYHOTO pEernporpaMyBaHHsl MYXJIMHHUX KIITHH, acOLMOBaHl 3 MPOTPECIEr0
OHKOJIOTIYHHUX 3aXBOPIOBaHb: BHeECOK anantepHoro mnporeiny Ruk/CIN85» (2020-
2024 pp., Ne nepkaBHoi peectpartii 0120U002191).

JlocnmixeHHsl, TIPOBEICHI B Jiaboparopii 61070Tii PO3BUTKY Y HIBEPCHUTETY
Oyny ®innsHAll BUKOHAHI 3a MIATPUMKH HACTYMHHUX JOCHIIHUIIBKUX TPAHTIB Ta
mporpam: Centre of Excellence grant (2012-2017 251314); Business Finland
(BioRealHealth); Academy of Finland Biofuture2025, European Union Regional
Development Fund (Printocent); the European 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.

Oco0ucrtuii BHeCOK 3100yBa4a Ta HOBU3HA OTPUMAHHUX Pe3yJIbTATIB.

Jucepramiitna pobGota Oyna BHUKOHAHA Yy BIJIUNI CUTHAJIBHUX MEXaHI3MIB
kimituHu [HCTHTYTY Oloximil iM. O. B. IMammagina HAH Vkpainu Ta maGoparopii
6iomorii po3Butky YHiBepcutery Oyny «Laboratory of Developmental Biology,
Disease Networks Research Unit, Faculty of Biochemistry and Molecular Medicine,
University of Oulu and Kvantum Institute, Oulu, Finland».

VY mpolieci BUKOHAHHS JUCEPTAIHOI poOOTH aBTOPOM OCOOMCTO BHOpaHO Ta
MpoaHaIi30BaHO HAYKOBY JITEpaTypy 3a TEMOI HAayKOBOTO JOCIIJI>KCHHS.
JlucepTaHTOM, CHITBHO 3 HAyYKOBUMHM KEpPIBHHUKaMH PO3pPOOJICHO TMporpamy
MIPOBEICHHS TOCIIPKEHb Ta BHOPAHO METOIH PO3B’sI3aHHS ITOCTaBJICHUX 3aBIaHb.

ExcnepuMeHTalbHa 4YacTUHA JUCEpTalliiiHOI pOOOTHM Ta aHami3 JaHUX
IPOBOJUBCS 3700yBa4yeM OCOOMCTO, 32 BUHATKOM E€KCIIEPUMEHTIB, 110 OTpeOyBalln
0COOMBUX 3HAaHb Ta HABUYOK, a TaKOX crHenudiyHoro odiagHaHHA. B Takux
BUIMAJKaX JOCIIAHUIIBKA poOOoTa TMPOBOAMIACH CHUIBHO 13 CIHIBPOOITHUKAMH
BIJIMMOBIAHUX YCTAHOB.

BuwmiproBanuga TG-RS 1 TG-SERS npoBogumucs y «VIT Technical Research
Centre of Finland, Oulu, Finland» Ta «Institute of Photonics, University of Eastern
Finland, Joensuu, Finland» cninbro 3 PhD Martin Kogler. Mac-cniektpoMeTpuunmii
aHaniz mpoBoamBcsa y «Biocenter Oulu Mass spectrometry core facility, Oulu,
Finland» cminbro 3 Ulrich Bergmann Ta Hannele Hérkman. Enextponna
MIKPOCKOIIISI Ta 1MYHOEJIEKTPOHHA MIKpocKomisi mpoBoauiack criapHo 3 Ilkka
Miinalainen Ta Mika Kaakinen B «Biocenter Oulu Electron Microscopy core facility,
Oulu, Finland». Hocnimkenns BmmBy Hazaekcnpecii Ruk/CIN8S Ha aunamiky
mirpamiid kimituH Renca ta 4T1 mpoBoauiauck 3a KoHcyhbTamiil k.0.H. ['opak I.P,
k.0.H. Ckarepnoi T.J[., k.0.H. Xyaskooi O.B. Inctutyry Oioximii im. O. B.
[Mammanina HAH Ykpainu. DNA ta RNA cexBeHyBaHHsI 3pa3KiB MOTY MPOBOIUAIIOCS
B «Biocenter Oulu, Sequencing core facility, Oulu, Finland». Ananiz nanux DNA Ta
RNA cexBenyBanHs mpoBoauBcsi cniibHO 3 PhD Genevieve Bart «Faculty of
Biochemistry and Molecular Medicine, Disease Networks Research Unit, Laboratory
of Developmental Biology, Kvantum Institute, Infotech Oulu, University of Oulu,
Oulu, Finland» Ta PhD Daniel Fischer «Production Systems, Natural Resources
Institute Finland (LUKE), Jokioinen, Finland». Pe3ynpTaT BuIE3raganux
JOCJTIKEHB OMYOJIIKOBAHO Y CITUTBHUX MyOJTIKaIIsIX.

JlucepTaHTOM BIIEpIIE OXapPAKTEPU30BAHO OCOOJMBOCTI HYKJIETHOBOTO Ta
npoteiHoBoro ckiany EVs moty moauHu, 1HAYKOBAHOTO (DI3MYHMMH BIIpaBaMH.



Bceranosneno, mo EVs moTy droguHu MICTSTH Pi3HOMAaHITHI HYKJIETHOBI KHCIOTH,
Biuitouaroun DNA ta RNA moicbkoro i MiKpoOHOTO MOXO/KeHHA. BUsBIEHO TakoX
HYKJIETHOB1 KHCJIOTH OakTepid, apxed 1 BIPyCiB, THIOBUX JUIsI MIKpOOIOMY IIKipH.
BcTranoBneHo BIIMIHHOCTI y CKJIaIl MPOTEiHIB, BUSBICHUX B PI3HUX 1HIUBIIYaTbHUX
3pa3kax EVs Ta 3arajgpbHOro noty JOAWHH, i7eHTH(]IKOBaH1 MOTEHIIIHHI O10MapKepH
paky Ta iH(EKUIMHUX 3axBOploBaHb cepen mpoteiniB EVs morty. Ilokazano, mio
aNbriHATHUM TIacTUp MOXke OyTH BUKOpucTaHuil 111 300py EVs moacekoro noty 3
METOI0 iX BiIOKpeMIIeHHs Bia Oakrepiitaunx EVs. Brepiie nokazano, mo KOMILUIEKCHE
BUKOPHUCTaHHA MeETOAIB PaMaHIBCbKOi CHEKTPOCKOMIi Ta Mac-CHEKTPOMETPUYHOTO
aHajizy 3a0esnedye TIMOOKY JOu(EpeHIIiHY OIlIHKY Jiama3oHy PoO3MIpiB
HAHOYACTUHOK Ta MOJEKYJSPHUX 3MiH, 3YMOBJIEHHUX BIUIMBOM pI3HHUX (HaKTOpIB
HaBKOJIMILIHBOTO CEPEIOBUIIA, TAKUX SIK T1IIOKCIS.

Ha mopneni aneHOKapuUMHOMHHUX KIITHH HUpPKM MMM JiHIT Renca Bnepie
npojgeMoHcTpoBaHo, 1m0 Ruk/CIN8S € HoBuM kommoHeHToM EVs, skuii Biairpae
BAXKIIUBY POJib Y O10T€HE31 BE3UKYJI, PErYJIIOBaHHI iX KUIBKOCTI Ta CKJIaAy 3a Pi3HUX
KMCHEBUX YMOB Ce€pelOBHUIIA. BCTAaHOBIEHO TakoX, MO axantepHuil nporein EGEFP-
Ruk/CIN85 € xommnonentom EVs, 1o mnpoaykyroThcss — CTaOUIBHUMHU
TpaHCEKTaHTaMH KIITUH eMmOpioHanbHOi Hupku moaunu iHiiT HEK293.
IIponemonctpoBano 3matHictb EVs 3  pisaum  Bmictrom EGFP-Ruk/CIN8S
MOJIYJIIOBATH TPOiepaTUBHI BIACTUBOCTI Ta PYXJMBICTh KIITUH in Vvitro. Mac-
criektpomeTpuunuM aHanizom (GeLC MS/MS) Bmepine mokazaHo, 0 OUIBIIICTb
11eHTU(IKOBaHUX MPOTETHIB, 10 AUPEPEHIIIIHO ekcnpecytoThes B KiiTuHax HEK293
3 up-perymoBaHHsiM EGFP-Ruk/CIN8S 1 BusiBisitorbest B EVs, € meraboniyHumMu
eH3uMamu. Ha mMofeni ageHoKapImHOMHUX KJIITHH TPYIHOT 3a5103u mut diHii 4T1 3
up- ta down-perymoBanasaM Ruk/CIN8S BusiBiieHo, 1o EVs 13 miaBuIieHuM BMiCTOM
Ruk/CIN8S 3 xmitur 4T1 RukUp miacumorots arpecuBHicTs kiitud 4T1 WT, Toni
aK 31 3HWKeHUM BMicToM 3 KIiTHH 4T1 RukDown — mnpurniuyrots. Ll gani
MIIKpecTolTh BaxiuBy posb Ruk/CIN8S y Oiorenesi EVs Ta ix BmimBi Ha
KaHIIEPOTeHe3.

IloBHOTa BUK/IaAy pe3yJIbTATIB AUcCepTALil B OIYy0JIIKOBAHMX MPalsX

Pesynbratu gucepraniiinoro npocmimkenHs Aprema JKHWBOJIOXHOI'O
MOBHICTIO BHUCBITIEHO Yy 6 HAyKOBUX CTaTTAX, OMNYyOJIKOBaHMX Yy (axoBux
MDKHApPOJIHUX Ta BITYM3HSHUX BHJIAHHSX, IO BXONATHh JO HAYKOMETPUYHHX 0a3
Scopus Ta Web of Science BiamoBigHo 10 Bumor IlocranoBu Ned4 Kabinety
MinictpiB Ykpainu Big 12.01.2022 p. «IIpo 3arBepmxeHHs [lopsinky npucymaxkeHHs
cTyneHs TokTopa (itocodii Ta cKacyBaHHS PillIEHHS pa30BOi CIeliali30BaHOI BUYCHOT
paaM 3akiagy BHINOI OCBITH, HAayKOBOI YCTaHOBU TIPO TPHUCYKCHHS CTYTCHS
noktopa dinocodiin. 4 3 nux crareit onyoiKoBaH1 y BugaHHsIx Q1-Q2, mo cBIIUUTh
PO aKTyalbHICTh Ta BUCOKUN PIBEHb PE3YJbTATIB JOCTIIKEHB, SIKI TaKOX OyiH
anpoOoBaHi Ha 3 BITYM3HAHUX Ta 2 MIKHAPOJHUX HAYKOBUX KOH(PEPEHLIIAX.



Crpykrypa Ta o0csr auceprauii.
JlucepTalliss MICTUTh TakKl PO3ILIM: BCTYH, OIS JITEpaTypu, MaTepiaau Ta

METOIU JOCIHIKeHb, PEe3YyJIbTaTH JOCHIHKEHbh Ta iX OOroOBOpPEHHS, aHaji3 Ta

y3araJJbHCHH:A p€3YJ'II>TaTiB I[OCJ'IiI[)KCHI), BHCHOBKH, CIIMCOK BHUKOPHUCTAHUX IKCPCI,

nonaTku. Pykomnuc Buknagenuii Ha 281 cTopiHKax KOMI IOTEPHOTO HA0OpY, MICTHUTD §

TaO/IMIb B OCHOBHIM yacTuHi Ta 21 Tabnuiro B AojaTkax, 56 pucyHkiB. CHHCOK

BUKOPHUCTAHUX JHKEPEIT BKIIOYa€ 383 HaAIMEHYBaHb.

3ayBakeHHSI Ta 3aNIMTAHHA.
Po6ota Aprema JXMBOJIOXKHOI'O BuKOHaHAa Ha BHCOKOMY METOIUYHOMY

PiBHI Ta BUKJIa/IeHa KBaJi(hiKOBAaHOI HAYKOBOIO MOBOI0. OTXKe, 3ayBaXeHb 0 pOOOTH

Y MCHC IMPAKTHYHO HCMAE€, A TOMY HABO/KY I[GHKi 3alIMTaHH, K1 MOJXYTb TOPKAaTHCA

MITHATOT B pOOOTI MPOOJIEMATHUKHU:

1

Nel

. SIke, HA TyMKY aBTOpa, MOKe MaTu (1310JIOTYHE 3HAUCHHS MMiABUIIIEHHS CEKpelii

EVs xnitunamu 3a yMoOB rinokcii? Yu 11e sSiBUIlle € XapaKTepHUM BUKIIIOYHO JIJIst
MyXJIMHHUX KJIITUH, Y4 HOPMAaJIbHI 3I0pPOBI KJIITHHU B OpPraHi3Mi TaK0X MOXYTb
HiABUIYBaTH cekpeuio EVs npu kucHeBoMy roioyBaHHi?

. Hackinbku, Ha Bamry nymKy, MOXe BIIPI3HATHUCS MOJEKYJISIPHUM CKIJIaJl BE3UKYI

y p13HUX O10JIOTTYHHX PiAMHAX, B3SITUX B OJHIET OCOOMHU B TOM caMmuii yac?

.B d4Yomy mnossArae, Ha JQyMKy aBTOpa, OCHOBHA I€peBara BUKOPUCTAHHS

OlomMapKepiB MOTY IS JIarHOCTHUKHA METaOOIIYHUX, TEHETUYHUX 1 1H(GEKIIHHUX
XBOPOO y MOPIBHSHHI 3 aHAJIOTTYHUMHU OloMapKepaMu 1HIIMX O10JIOTTYHHUX PiAUH?

. Ik Bu nosicHioeTe NMpUpoAy «3MiH B aMiHUX 00JacCTAX 4epe3 3MIHU Y XIMIYHUX

3B’SI3KIB y MPOTEiHAX 3a YMOB TINOKCii», AKl Oynu 3adikcoBaHux Bamu npu
aHaii31 PamaHiBCbKUX CIIEKTPIB?

.Uu  MOXHa  BBaXaTH, M0 EKCTPAICUIIONAPHI  BE3UKYJIH,  BUIUICHI

yIbTPalleHTPU(YTYBAaHHAM 1 KOHIIGHTPYBaHHSM Yy TPAIIEHTI HIIIBHOCTI, TPOXH
BIJIPI3HSIOTHCS 32 BIACTUBOCTSIMH? SIKui MeTOj BUIJIEHHS, Ha Bamy nymky, €
OLIBIII OIIAUTUBUM?

. B 4yomy mnonsrana iges BUKOPUCTAHHS IMYHOEJIEKTPOHHOI MIKPOCKOIIT ISt

JOCJTIIKCHHST BE3UKYJT?

. UuM MO’XHa MOSCHUTH HEIOCTAaTHHO BUCOKUU CUTHAJ HA MPUCYTHICTh MapKepy

CD9 B Tecti ExoView, xoua B 0JIOTI BiH JOCTaTHBO MOMITHUNA?

. IlIlo MoXHa cka3aTu Mpo MPEACTABHUKIB apxeil, MapKepH SKUX Oyl BHSBIICHI

Bamu y noti?

BiamoBimHno 3 Bammmu maHuMu, OUTBIy YacTUHY HYKJICTHOBHX KHCIOT B



excTpanemosipanx Be3ukynax ckiamu tRNA 1 rRNA? YUu moxe 11e MaTH sikech
OloJsioTiuHe 3HAYCHHS?

10. Jleski mepekiaay 3 aHTJIIHChKOT TEPMIHOJIOTIT HE AyKe 1M0100ar0ThCs, 30KpeMa
«61iotunm PHK», «tunm 6akrepii» Ta AesKi 1HIII.

3arajibHU BUCHOBOK.

Hucepramiitna po6ora Aprema XKMBOJIOXKHOI'O «PEI'YJIATOPHA POJIb
I[NO3AKJITUHHUX BE3UKVYIJI 3A YMOB HOPMU TA KAHIEPOT'EHE3VY» €
3aBEpUICHNM HAayKOBUM JOCHIDKEHHSM, SIK€ 3a aKTyaJlbHICTIO, HOBU3HOIO Ta
OOIPYHTOBAHICTIO HAayKOBUX pE3YyJbTaTiB, II0 MalOTh TEOPETUYHE Ta IMPAKTUYHE
3HAYEHHS 1 MOBHOLIIHHO BiJJOOpakeH1 B HAyKOBUX IMyOJIKaIliSIX, BIAMOBIIa€ BUMOTam
710 HAYKOBO1 KBami(pikaiii CTyneHs JokTopa (pinocodii y ramysi 3Hanb 09 biosoris 3a
crnemianpHicTIO 091  biosnorig, BcranoBnenux IlocranoBoro KMV  «Ilpo
3arBep keHHs llopaaky npucypKeHHs CTyleHsl TOKTopa (purocodii Ta ckacyBaHHS
pIIEHHS! Pa30BOi CIELIANI30BaHOI pajy 3aKjaay BHILOI OCBITH, HAYKOBOI YCTaHOBHU
PO MPUCYJKEHHS CTyneHs gokTopa ¢imocodii» Bix 12.01.2022 p. Ne 44,

Jluceprant Aprem XXUBOJIOXHMI moxe Gytn momyrmenui 1o odimiiiHoro
3aXMCTy Ha 3M00YyTTSA CTyIeHs JoKTopa (itocodii 1 3aCIyroBye Ha MPUCYIKCHHS

BI/IMOBITHOTO CTYTICHS.

Peuensent
JOKTOp 010JIOTIYHUX HayK, mpodecop,
TOJIOBHUM HAayKOBUH CHiBpOOITHUK [HCTUTYTY O10XiMii

iM. O.B. INamuranina HAH Ykpainu Hennc KOJIMBO



