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KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
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dopma BaacHOCTI:
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ImenTudikarop ROR: He zacrocoyerbcs



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

reHoMmiku HAH Ykpainn"

Kopg 3a €IPIIOY: 02128514

Micuesnaxo,zm(emm: Ocunoscekoro, 2A, m. Kuis, KuiBcbka 06:1., 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 HAH Ykpainn"

Kopg 3a €IPIIOY: 02128514

Micue3HaxoaKeHH: 04123, YkpaiHa, KnuiB-123, Bys1.OcunoBcbKoOro 2-a
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio

Moga guceprariii:

Koau TemaTHYHHUX PYOPHK: 34.19.19

Tema guceprauii:

1. BuByeHHs PyHKLiOHAIBHOI poJii pocdopuiioBaHHS MiIKPOTPYOOUYOK B POCIMHHIN KIIITHHI.
2. Investigation of functional role of microtubules phosphorylation in plant cells.
Pedepar:

1. Y nuceprauiiiHiii po60Ti BUKJIAIEHO PE3YJIbTATU AOCJiIKEHD BIVIUBY iHIi6ITOPIB CEPUH /TPEOHIHOBUX

nporeinkiHas (LukiiH- Ta Ca2+-KaJbMOAYIiH-3aeXHUX NpoTeiHKinas, nporeinkinasu C) i mporeindocdaras, a

TaKOX TUPO3UHKiHA3 i Tupo3uHdocdaTas Ha NPOXOIPKEHHS MITO3Yy KJIITUH CUHXPOHI30BaHOI CyCIeH3i1HOi KYJIbTypHU

TIOTIOHY BY-2, picT i Mopdosoriio nepsuHHOro KopeHs Arabidopsis thaliana Ta oprasisariito pi3HUX TUIiB I0OYA0B

MIiKpOTPY0OO4YOK Yy KJIiITUHAX CUHXPOHI30BaHOI CYCIIE€H3i1HOI KyJIbTYypH TIOTIOHY BY-2 i KliTUHAX pi3HUX POCTOBUX 30H

nepBrHHOrO KopeHs A. thaliana. BctanoBsieHo, 1o 3mMiHa oprasisanii MiKkpoTpy60U4OK y KJIiTUHAX [IePBUHHOTO
KopeHs A. thaliana BHac/iiok iHri6yBaHHS CEpUH/TPEOHIHOBUX IIPOTEiHKiHA3 [1OB'S3aHa i3 BiIIOBIZHMMU

NOpyIIeHHSIMU POCTy Ta Mopdoutorii kKopeHs. [IokazaHo, 10 Mpolec MPOXOIKeHHs MiTo3y, 30KpeMa rpodasy, €

YyTJIMBUM J10 PiBHSI GOCHOPUIIOBAHHS MO 3AJIMIIKAX CEPUHY Ta TPEOHIHY. BusiBsieHo, mo piBeHb (HOCHOPUIIOBAHHS

6inKiB MiKPOTPY6OYOK I10 3aJIMIIKaX TUPO3UHY IIPUMMaE y4acTb B peryssuii npouecis nudepenuiariii KopeHs A.



thaliana Ta BniMBae Ha NPOXOMKEHHS MiTO3Y B KJIITUHAX CUHXPOHI30BaHOI CyCIleH3iiiHOoi KyabTypu BY-2. JloBeneHo
3a JOIIOMOTo10 iMyHO]IIyOpecLeHTHOI MiKpocKoTlii HasiBHiCTh ¢pocdopuiiioBaHHs 6i1KiB MIKpOTPYOOUOK 32
THPO3MHOM B POCJIMHHIN KIIiTHHI. BusiBneHo QpyHKLioHaIbHUI B3a€MO3B'130K MiXX piBHEM docdopuiiioBaHHs 6isKiB

MiKpOTPYOO4OK IO 3aIMIIKAX TUPO3UHY Ta YyTJMBICTIO KOPTUKAJIbHUX MIKPOTPYOOUOK [0 Aii X0JI107y.

2. The thesis is dedicated to the investigation of the effects of inhibitors of serine /threonine Ca2+-dependent
(Ca2+-calmodulin dependent protein kinases, protein kinase C) and cyclin-dependent protein kinases and also
tyrosine kinases as well as serine /threonine and tyrosine phosphatases on mitosis progression in cells of
synchronized tobacco BY-2 suspension culture, Arabidopsis thaliana primary root growth, morphology and
organization of different microtubular arrays in cells of synchronized suspension BY-2 culture and in cells of
different growth zones of A. thaliana primary root. Stably transformed lines of A. thaliana (GFP-MAP4) and
suspension BY-2 culture (GFP-MBD) for in vivo study of the microtubular organization in different types of plant
cells were used in this research. It was found that alterations of microtubules organization in primary root cells as
a result of inhibition of cyclin- and Ca2+-calmodulin dependent protein kinases and also protein kinase C led to
subsequent disturbances in primary root growth and differentiation. The mitosis transition in synchronized BY-2
cells was sensitive to the level of phosphorylation on serine /threonine residues. Inhibition of cyclin-dependent
protein kinases and protein kinase C led to the retardation of the interphase /prophase transition. We showed an
important role of tyrosine phosphorylation in the maintenance of the microtubules organization in A. thaliana
primary root cells. It was found that phosphorylation of microtubular proteins on tyrosine residues participate in
the regulation of A. thaliana primary root differentiation process. In synchronized BY-2 suspension cells inhibition
of tyrosine kinases caused no visible disturbances of microtubular organization but have reduced the frequency of
the mitotic figures occurrence. It is suggested that the decrease of tyrosine phosphorylation level could cause the
slowing down of the interphase /prophase transition. Probably this is the result of alterations in dynamic
parameters of plant microtubules in dividing cells via regulation of phosphorylation level of microtubular proteins
during cell cycle specific stages transition. Inmunofluorescence microscopy employing polyclonal anti-
phosphotyrosine (P-Tyr), monoclonal anti-alpha-tubulin (TU-01) and anti-beta-tubulin (TUB 2.1) antibodies
revealed tyrosine phosphorylation of cortical and mitotic microtubules in Arabidopsis cells. Anti-phosphotyrosine
antibody staining was markedly enhanced if the cells were pretreated with sodium orthovanadate, a potent
inhibitor of protein tyrosine phosphatases. As a result, we have established a certain functional interaction
between the levels of phosphorylation on tyrosine residues and sensitivity of cortical microtubules to cold.
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IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpioOpHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:
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Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
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KBasnigikamis: 1.6.1., 03.00.01
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dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs
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JopaTrkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
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PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi
ByacHe IlpizBuiie Im's ITo-6aTbKOBI
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