O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0421U100335
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 23-02-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mexencbka Osbra OnexkcasngpiBHa

2. Mezhenska Olha Olexandrivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniagabHOCTI: 03.00.04
Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: Bioximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 15-02-2021

CreniaJbHICTh 32 OCBITOIO: Bioximis

Micue po6oTH 3400yBayva: Incrutyr 6ioximii im. O. B. ITananina HaujonanbHoi akazemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417288

Micue3HaxoaKeHHS: ByJ1. JleonToBUYa, 6yx. 9, M. KuiB, Kuiscbka 0611., 01054, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaJai30BaHOi BYEHOI pazu): [l 26.240.01

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI 0COOH: IHCTHTYT 6ioximii im. O. B. ITananina HaujonanbHoi akazemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 05417288

Micue3HaxoaKeHHS: ByJ1. JleonToBuua, 6yx. 9, M. Kuis, Kuiscbka 0611., 01054, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: IHCTUTYT 6ioximii im. O. B. ananina HaujonanbHoi akazemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 05417288

Micue3HaxoaKeHHS: ByJ1. JleoHTOBUYA, 6y1. 9, M. Kuis, KuiBceka 0611., 01054, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: IHcTUTYT Gioximii im. O. B. [Tananina HaujoHanbHoi akazemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 05417288

Micue3HaxoaKeHHS: ByJ1. JleoHTOBUYA, 6y7. 9, M. KuiB, KuiBceka 0611., 01054, Ykpaina
dopma By1acHoCTI:

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepramniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 76.03.31

Tema gucepranii:
1. Hosi nporeiHoBi MilleHi il TiamiHy i 10ro NoxigHNX B HEPBOBiM TKAHWHI

2. Novel protein targets of thiamine and its derivatives in nervous tissue

Pedepar:



1. Inceprauifina po60oTa IpucBs4YeHa ifeHTuikalii IpoTeiHiB HEPBOBOI TKAHWHY, 11O MIPOSIBIISIOTh CIIOPIIHEHICTD
Do TiaMiHy, 30KpeMa TiaMiH3Bs13yBasibHOTO 6isika (T3B), mo foro 6ys0 onucaHo y Binini 6ioximii BitaminiB i
KOEH3UMiB paHile. 3 3acTocyBaHHsM crielluivHoi estollii Ta IBOX BUIiB COPOEHTIB, BUBHAUEHO, 1110 3B’13YBaHHS 3
TiaMiHOM NPOTEiHIB, 0 NPOSBIISIOTh JerifporeHasHi, 3okpema MT i TIT, Ta TiamiHocdaTasHi aKTUBHOCTI €
cnenudiyHM. BusHaueHo e(eKTOpHUI BILIMB TiaMiHy Ha MajaTHerigporeHasHy Ta TiamiHy Ta ioro gudocdary Ha
rjlyTaMmateriiporeHasHy akTUBHOCTI in vitro Ta BIJIUB 3a0eCle4eHOCTi OpraHiamy TiaMiHOM Ha BKa3aHi aKTUBHOCTI
in vivo 3a yMOB HEJJOCTaTHOCTI TiaMiHy Ha MOJIEJli alliMeHTapHOro aBiTamiHo3y Bl. [icis nposeneHHs abiHHOI
xpomarorpadii komepuiiiHoro npenapaty MIII' 3 BUKOPUCTaHHSIM Mac-CIIEKTPOMETPUYHOrO aHasizy (MC-aHainisy)
inenTudixonano izo3umu M/ Ta geski MiHOpHI poTeinu 3i ckiany KoMmepuiiHoro npenaparty ML, 3naTHi
3B'sI3yBaTUCS 3 TiaMiHOM i 110 paHile He 6yJsn BimoMi sk Tiamin-3asnesxHi. lllnsgxom MC-aHanizy i BecTepH-06J10T
aHaJsi3y NpoTeiHiB 3 eKCTPAKTiB HEPBOBOI TKAHMHHU, 1[0 Ccrieln(iyHO 3B’I3yI0TbCS 3 TIaMiHOM y CKJafii aiHHOTO
copb6eHTy B npoueci adginHoi xpomaTorpadii i norpamsiors B npenapat T3b nicis reab-Qinbrpauii, Buepue
BM3HAUYEHO BapiaHTH NPOTEiHIB, 110 MOXYTb OyTU ckianoBumu T3B, 30kpemMa, komIiekc nporeinis LRP4-Agrin,
SIKU# € KOMIIOHEHTOM KJlacTtepy HAXP. Briepiiie 3 BUKOPUCTAaHHSIM METOZY MOJIEKYJISIPHOTO IOKiHTa BU3HAYE€HO
aMiHOKMCJIOTHI 3aJIMIIKY Y CKJIa[Ii OJiNeNTUIHUX JIAHLIOTIB K arpiny, Tak i LRP4, mo 6epyTb y4acTb y 3B’13yBaHHi
tiaminy. [TopiBHsJIbHMI aHai3 caiiTiB 3B’A3yBaHHsI TiaMiHy Ta iioro ¢pocPopHux edipis 3 HUMHU IpoTeiHaMMU i 3
BiZJOMMMHU TiaMiH-3aJ1€>KHUMU IIPOTeiHaMU [10Ka3aB ix BUCOKY MOJiOHICTh i HU3bKY BipOTigHICTb 3aMiHU TiaMiHy
aZIeHO3MHOBUMM CIIOJIyKaMu 260 alleTUIIXOJIIHOM, a TAKOX MOSICHUTY IPUYMHU 6iIbll HU3bKOI CIIOPiIHEHOCTI 10
T3B ¢pocpopHux edipiB TiamiHy y NOpiBHAHHI 3 TiamiHOM. bioiH(pOpMaTHiHi iIHCTPYMEHTH [03BOJIUIIN TIEPe6aunTh
MO>KJIMBI 6i0JI0TiUHi poJli TiaMiHy i 10ro 6i0JI0TiYHO aKTMBHUX MOXiAHUX MIPU 3B'SI3yBaHHI 3 KOMILTIEKCOM Agrin-LRP4.
OTpumaHi B gucepTalifiHiil po6OTi pe3yJbTaTy MAIOTh BAKJIMBE 3HAUE€HHS, OCKIJIbKMA PO3IINPIOIOTh CY4aCH]
ySIBJIEHHS 11010 KJIITHHHO-MOJIEKYJISIPHAX MEeXaHi3MiB peasisanii GpyHKuUii BiTaminy Bl. lle 1ogaTKoBO 0O6rpyHTOBYE
JOLiNbHICTh 3aCTOCYBaHHS TiaMiHy Ta 10ro papmaxoJioriyHmux Gopm 1181 Ipo@iNnakTUKu Ta,/abo JiKyBaHHS
IIaTOJIOTiH, SIKi iHAYKYIOTbCS 260 CYNPOBOIKYIOThCA NedillUTOM TiaMiHy.

2. The thesis is devoted to the identification of nerve tissue proteins that exhibit affinity for thiamine, in particular
the thiamine binding protein (ThBP), previously described at the Department of Biochemistry of Vitamins and
Coenzymes. Using specific elution and two types of affinity sorbents, binding of thiamine to proteins that exhibit
dehydrogenase, such as MDH and GDH, and thiaminphosphatase activity is determined to be specific. The effect of
thiamine on malate dehydrogenase and thiamine and its diphosphate on glutamate dehydrogenase activity in vitro
and the effect of providing thiamine on these activities in vivo on model of alimentary thiamine deficiency were
determined. After affinity chromatography of a commercial MDH preparation using mass spectrometric analysis
(MS analysis), MDH isozymes and some minor proteins from the commercial MDH composition capable of binding
to thiamine and not previously known to be thiamine dependent were identified. The proteins from nerve tissue
extracts that specifically bind thiamine in the affinity sorbent during affinity chromatography and enter to the
ThBP preparation after gel filtration, for the first time variants of proteins that may be ThBP components have
been identified by MS analysis and Western blot analysis, in particular, the LRP4-Agrin protein complex, which is a
component of the nAChR cluster. For the first time, using the molecular docking method, the amino acid residues
of both agrin and LRP4 polypeptide chains involved in thiamine binding were determined. Comparative analysis of
the binding sites of thiamine and its phosphorous esters with these proteins and with known thiamine-dependent
proteins revealed their high similarity and low likelihood of replacement of thiamine with adenosine compounds or
acetylcholine, as well as explaining the causes of lower affinity for thiamine phosphate esters compared to
thiamine. Bioinformatics tools suggested the possible biological roles of thiamine and its biologically active
derivatives when binding to the Agrin-LRP4 complex. The results obtained in these studies are important as they
expand the current understanding of cell-molecular mechanisms of vitamin Bl functions realization. This further
substantiates the advisability of using thiamine and its pharmacological forms for the prevention and/or treatment
of pathologies that are induced or accompanied by thiamine deficiency.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:



IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

Iyosikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Comnia;ibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. [Tapxomenko [O0sis MuxansiBHa

2. Parkhomenko Julia M.

KBasigikamis: 1. 6. 1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

VII. BizomocTi npo odiniiHNX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kopnemniok Onekcanap IBaHoBUY

2. Kornelyk Olexandr 1.

KBasmigikamis: 1. 6. 1., 03.00.03
ImenTudikarop ORCID ID: He zactocoyeTrbes
JonaTkoBa iHdopmalist:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ilerpos Cepriii AHaTOJIOBUY

2. Petrov Sergii Anatolievich

KBasigikamis: 1. 6. 1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:

Inentudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BeppoBka Cepriii BiktopoBud

2. Verovka Serhiy V.

KBasmigikanis: 1.6.1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BsacHe IIpizBuie Im'sa ITo-6aThKOBI:
1. Tuxomupos Aptem OsieKCaHIPOBUY

2. Tykhomyrov Artem Olexandrovych



KBasmigikanis: . 6. 1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acigaHHi

BigmoBigasbHUM 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

Kocrepin Ceprint OnexciioBud

Kocrepin Ceprin OnekciioBny

FOpuenko T.A.



