O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0421U101360
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 07-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HoBoxxunos IImutpo Osierosuy

2. Novozhylov Dmytro Olegovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniagabHOCTI: 03.00.11

Ha3zBa HayKoBoOi creniaJbHOCTI: lluTosnoris, ricronoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTy: 29-04-2021

CreniaJbHICTh 32 OCBITOIO: [eHeTuKa

Micue po6oTH 34,00yBaya: [lepasHa ycTaHoBa "[HCTUTYT Xap4oBoi 6ioTexHoOTii Ta reHomiku HauioHanbHOI

akagemii Hayk YKpainn"

Kopg 3a €IPIIOY: 02128514

Micuesﬂaxo,lI)KeHHﬂ: ByJ1. OCUIIOBCHKOTO, OyA. 2-a, M. Kuis, 04123, Ykpaina

dopma ByracHOCTI:
Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOI BYEHOI pagu): [l 26.254.01

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [lepkaBHa ycTaHOBa "[HCTUTYT Xap4oBoi 6ioTexHOIOTi Ta

reHoMiky HanioHanbHOiI akageMii Hayk YKpainu"

Kopg 3a €IPIIOY: 02128514

Micuesnaxo,zm(eﬂnﬂz ByJ. OCUIIOBCHKOTO, OyA. 2-a, M. Kuis, 04123, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

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

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [lepkaBHa ycTaHOBA "[HCTUTYT Xap4OBoi 6i0TexHOIOTi Ta
reHoMiku HanioHasnbHOI akageMii Hayk YKpainu"

Kopg 3a €IPIIOY: 02128514

Micue3HaxoaKeHHS: ByJ1. OCUIIOBCBKOrO, 0yA. 2-a, M. Kuis, 04123, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 34.19, 31.23

Tema guceprauii:

1. TTomyk Ca2+-3a/1e>XKHUX NTPOTEiHKiHA3, 3B’13aHMX 3 MIKPOTPYOOUYKaMU POCJIMH, Ta 3'SICYBaHHS iX poJi y
dochopuntoBaHHi TyOyIiHy

2. Search for Ca2+-dependent protein kinases related to plant microtubules and elucidation of their role in tubulin
phosphorylation

Pedepar:

1. Bys nposepnenuit nouyk Ca2+- (CDPK) i Ca2+-kanbmopysin-3anexxHux (CRK) npoTeinkiHas pociuH, 31aTHUX
6e3nocepenHbO GocPopuIIOBaTU TyOYIliH, PETYJIIOI0YY TAKUM YMHOM MOTr0 CTPYKTYpHO-(YHKIiOHA/IbHI
BJIaCTUBOCTI. Hanommkunmu romosioramu aJis npoteinkinaz CaMK2 Busnaueni CPK7, CPK14, CPK32 ta CPK21,
nporeinkinad RSK - CPK17, CPK34, CRK2; nporeinkinaz DAPK - CPK20, CPK27; npoteinkinaz CHK2 - CPK16, CPK18,
CPK28, CRK4 Ta CRK6. B xoni npodinbHOro ananisy 6ysiy BU3HauY€Hi KJIaJy Pi3HOrO MOPSIKY, L0 NOENHYIOTh CXOXI
caiitu pochOopuIIOBaHHS OiJIKiB Ta acOLifl0BaHi 3 HUMU NPOTEiHKiHa3M ccaBLiB. Ha 0OCHOBI cTBOpeHUX Npodiis
caiTiB pocopuinioBaHHs Oy11 3HaNEHI KOHCEHCYCHI OCIiLOBHOCTI y CKJIai pi3HUX i30TUMIB TyOYIiHIB A.
thaliana Ta Bu3HaueHi npoTeiHkiHasy, 3aTHi pocdopuoBaTi pocianHHi Tyoysinu - CaMK1A, CaMK2A, CaMKK2 3



H. sapiens ta CaMK2A 3 R. norvegicus. BusHa4eHi ix Hait6/1ok4i romosioru cepes npoteinkinas A. thaliana: CPK20,
CPK21 Ta GRIK2. B xozi po6oTu 6ysia JoBeZieHa HasBHICTb Y CKJIaZi MOJIEKyJI Pi3HUX CyO0INHUIb TYOYIiHY A.
thaliana caiitis, mo BinnosigaoTs narrepHam pocpopumosadHs CaMK2. Bynu nobynoBaHi IpocTopoBi Moaesti o-/0-
TyOyJliHOBOTO IUMEPY Ta MaJIoro 0-Ty6ysiHoBoro KinbLs (0TuSC), 32 [onoMorolo sIKUx 6ysa nepepsBipeHa NpocTopoBa
IOCTYTIHICTh BU3HAYEHNUX 3aJIMIIKIB. Bysia BcTaHOB/IEHA HAsIBHICTb MOTEHLIIMHOTO CANTYy 3B's13yBaHH4 iHri6iTopiB KN-
93 1 KN-62 y ctpykrypi Ca2+-3B’a3yto4yoro gomeHy CPK1 3 A. thaliana, aHasoriyHoro 1o Takoro y CTpykTypi
KasbMony iny 13 H. sapiens, noBeseHa nofi6HicTe aMiHOKMCIOTHOIO OTOYEHHS LIMX CANTiB /11 IOTEHLIIHHOTO
sirsHAy. InsX0M MOJIEKyJIiPHOTO IOKIHTY I0Ka3aHa HasIBHICTb €eHEPreTUYHO BUTIIHUX CAaiTiB 3B's13yBaHHA KN-93 Ta
KN-62 y cTpyKTypax KaJbMOIYJIiHY JIIOAWHU Ta KaJblili-3ajiexkHoi mporeinkinasu 1 apabinoncucy, o J03BoJIse
3aIPOIIOHYBATU iX BUKOPUCTAHHS Y SIKOCTI iHTi6iTOpiB pocanHHMUX NpoTeiHKiHa3 nigpoaunu CDPK.

2. The initial search was performed based on the homology of A. thaliana calcium-dependent protein (CDPK) and
calmodulin-dependent kinases (CRK, CDPK-related kinases) and animal protein kinases involved in the regulation
of the cytoskeleton according to the literature data. The search was performed by N-J (Neighbor-Joining)
clustering of catalytic domain sequences as the most evolutionarily conservative structures. The closest
homologues for the CaMK2 protein kinase - CPK7, CPK14, CPK32 and CPK21; for protein kinases RSK - CPK17,
CPK34, CRK2; for protein kinases DAPK - CPK20, CPK27; for protein kinase CHK2 - CPK16, CPK18, CPK28, CRK4
and CRK6. Based on the created profiles of phosphorylation sites, consensus sequences were found in the
sequences of various isotypes of A. thaliana tubulins, which made it possible to determine protein kinases capable
of phosphorylating plant tubulin - CaMK1A, CaMK2A, CaMKK2 from H. sapiens and CaMK2A from R. norvegicus.
Their closest homologues among A. thaliana protein kinases were determined: CPK20, CPK21, and GRIK2. The
possibility of using calmodulin-targeted CaMK2 protein kinase inhibitors to suppress the activity of plant Ca2+-
dependent protein kinases was analyzed. The presence of a potential binding site for inhibitors KN-93 and KN-62
in the structure of the Ca2+-binding domain of CPK1 from A. thaliana, similar to that in the structure of calmodulin
1from H. sapiens, was determined, and the similarity of the amino acid environment of these sites for potential
ligands was proved. Molecular docking has shown the presence of energetically favorable binding sites for KN-93
and KN-62 in the structures of human calmodulin and calcium-dependent protein kinase 1 of arabidopsis, which
makes it possible to propose KN-93 and KN-62 as inhibitors of plant protein kinases of the CDPK subfamily.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIbBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. batom fIpocnas bopucosuy



2. Blume Yaroslav B,

KBasigikamis: 1. 6. 1., 03.00.11, 03.00.20
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. I[lymkapboB Bosogumup Muxannosud

2. Pushkarev Volodymyr M

KBasidikamis: 1. 6. u., 14.01.14
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. Hunopko Ousexkcii IOpiftoBry

2. Nyporko Alex Yu.

KBasigikamis: . 6. 1., 03.00.11
Imentudikarop ORCID ID: He zactocoyerbcs
JoparkoBa indpopmamuist:

IloBHe HaliMeHYyBaHHSI IOPHUAHUYHOI OCOOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

€mern Anna [BaHiBHa

€mer Anna IBaHiBHa

IOpuenko T.A.



