O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0403U002026
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 12-06-2003

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cobonb Mapraputa AHaTosiiBHa

2. Sobol Margaryta Anatolievna

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

JaTa 3axHCTy: 22-05-2003

CreniaJbHICTh 32 OCBIiTOO: 7.091607

Micue po6oTH 3400yBayva: Incruryt 60raniku im. M.T. Xonoguoro HAH Ykpaiuu

Kopg 3a €IPIIOY: 05417199

Micue3HaxoayKeHH: 01601, Kuis-01, ByJ1. TepeleHKiBChKa, 2

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 26.202.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IncrutyT 60Taniku imM. M.I. Xonoanoro HAH Vkpainu
Kopg 3a €IPIIOY: 05417199

Micue3Haxom KeHHs: 01601, Kuis-01, Bys1. TepemeHkiscbka, 2

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 34.19.01

Tema gucepranii:
1. "CtpykTypHO-(QYyHKIiOHa/IbHA OpraHizalis siieplst POCJIMHHUX KJIITUH B yMOBaX 3MiHEHOI CUJIM TSOKiHHS"

2. "Structural-functional organization of the plant cell nucleolus under the conditions of altered gravity"

Pedepar:

1. CTBOp€eHa KOMILJIEKCHA MOJIeJIb Y/IbTPACTPYKTYPHOI opraHisanii Ta pyHKLIiOHYBaHHS siiepelb KIITUH KOPEHEeBUX
arexkciB NPOPOCTKiB Kpec-casaTy, B SIKill BioOpa’keHi rOJIOBHI eTany 6ioreHesy pubocoM, a came aKTUBallist
pubocoManbHUX TeHiB, TpaHCKpuILis pudbocomanbHoi JHK Ta npouecunr pubocomanbHoi PHK. [TokasaHi 300U
NIPOXOJPKEHHS NpoLecuHry MmoJiekys npe-pPHK, aconintosanux 3 PHII-koMIiekcaMu - poLecoMamu, OLHUM 3
eJIeMeHTiB sKux € ¢pibpusapuH. BcraHosyeHo, o GibpusapuH Kpec-cajaTy Mae MoJIeKyJIsipHy Macy 41 k/la.
MaxxopHuMHU crienu@iuHMMY apreHToQinbHUME 6iIKaMHU B KPec-CcajlaTi € FTOMOJIOTY HyKJI€OJIiHy, Ha3BaHi HaMU
NhL90 ta NhL68. B kpec-canari ananor NopA100 Allium cepa - NhL90 BukoHye (pyHKLii, IEpEBaKHO MOB'SI3aHi 3
peryssiiieio KoHaeHcanii p-xpomaTtuny Ta TpaHckpunuii pIHK, a ananor NopA64 Allium cepa - NhL68 - 3
npouecruarom pPHK. B ymoBax KjliHOCTaTyBaHHS BUSIBJIEH] CYTTE€Bi 0COOJIMBOCTI yIbTPACTPYKTYPHOI Opranisarii
sepLEeBUX CyOKOMIIOHEHTIB, IIOB's13aHi 3i 3MiHamu ytokasizanii pJIHK Ta KisbKOCTi HallBasKJIMBIIINX
(yHKIiOHANBbHUX s epLeBux 6iKiB - (pibpunapuny, NhLI0 ta NhL68. Lli 0co611BOCTi CBiT4aTh PO 3HMKEHHS

piBH# TpaHcKpurnuii pubocomanbrHoi JHK Ta npouecunry pubocomanbaoi PHK i HakonyyeHHs nonepeHuKIB



PUOOCOMHMX CYOOAMHULIB B SIAEPL, IO J03BOJIsIE BCTAHOBUTH 3HIKEHHS PiBHS PYHKLiOHAJIbHOI aKTUBHOCTI
aAepelb Mif BIJIMBOM 3MiHEHOI rpaBiTauii. OTpuMaHi JaHi BiHOCHO YJIbTPACTPYKTYPHUX XapaKTEPUCTUK SIIEPL Ta
IVHaMiKU 3MiH B silepLieBUX CYOKOMIIOHEHTaX OCHOBHUX QyHKIioHanbHUX 6iskiB NhL90, NhL68 Ta ¢pibpunapuny
MOXYTb OyTM BUKOPUCTaHi 17151 6i0T€CTYBAaHHS BILUIMBY HAa POCJIMHU peajbHOi MiKporpasiTalii B KOCMiuHHAX

€KCIIepUMEHTAX Ta iHIIMX HECTIPUSITIUBUX (PAKTOPIB.

2. Complex investigation of the influence of altered gravity on the structural-functional organization of the plant
cell nucleolus was carried out. Complex model of ultrastructural organization and functions of root apical cell
nucleoli in cress seedlings was created on the base of ultrastructural localization of both DNA and the major
functional nucleolar proteins - fibrillarin, NhL90 and NhL68. The principal stages of ribosome biogenesis, namely
ribosomal gene activation, ribosomal DNA transcription and ribosomal RNA processing, were reflected in this
model. The zones of processing pre-rRNA molecules associated with fibrillarin as the element of RNP-complexes -
processomes were shown. Fibrillarin in a nucleolus was determined can be the part of processomes not bound
with rDNA molecule or to be bound with pre-rRNA synthesizing on rDNA, or to belong to the pool of free
fibrillarin. Cress fibrillarin was shown to have molecular weight of 41 kDa. The major specific argentophile proteins
in cress are nucleolin homologues named by us NhL90 and NhL68. In cress analogue of Allium cepa NopA100 -
NhL9O0 fulfils the functions mainly concerned with r-chromatin condensation regulation and rDNA transcription.
Analogue of Allium cepa NopA64 - NhL68 realizes the functions predominantly concerned with rRNA processing.
Re-localization of rDNA from dense fibrillar component and transition zone FC-DFC to fibrillar centers was
demonstrated under the conditions of altered gravity. The re-localization correlates with NhL90 quantity
alterations in nucleolar subcomponents that indicates lowering rDNA transcription level and turning rDNA in
potentially-active state under the clinorotation. The increase in both the total quantity of and the average quantity
on the nucleolus of geterogenous fibrillar centers was shown to correlate with the decrease in NhL68 quantity in
fibrillar centers under the conditions of clinorotation. It testifies about the condensation of ribosomal DNA certain
part to the formation of heterochromatin blocks, consequently about lowering the quantity of not only transcribed
r-genes but rDNA potentially-active clusters too. The decrease in the quantity of NhL68 and fibrillarin in transition
zone FC-DFC was determined under the conditions of altered gravity that points out lowering the level of rRNA
early processing. The decrease in the quantity of fibrillarin, NhL90 and NhL68 in dense fibrillar component testifies
about lowering the level of rRNA processing on the following stages that results in the decrease in dense fibrillar
component relative volume. Essential peculiarities of nucleolar subcomponents ultrastructural organization
connected with the alterations of both rDNA localization and the quantity of the most important functional
nucleolar proteins - fibrillarin, NhL90 and NhL68 were revealed under the conditions of clinorotation. They testify
about the decrease in the level of ribosomal DNA transcription and ribosomal RNA processing. It allows to establish
lowering the level of nucleolus functional activity under the influence of altered gravity. The results concerning to
the differences in rRNA synthesis dynamics, the association of fibrillar centers with nucleolar vacuoles, the delay of
protein/RNP pool exchange between a nucleolus and cytoplasm, the decrease in the cell volume in elongation
zone, the decrease in the content of argentophile proteins in a nucleolus indicate, in the first place, the inhibition
of different stages of rRNA processing and the accumulation of rRNA as a part of immature precursors of ribosomal
subunits in a nucleolus under clinorotation. Obtained data about the ultrastructural characteristics of the
nucleolus and the alteration dynamics of the major functional proteins - NhL90, NhL68 and fibrillarin can be used
for monitoring of the influence of real microgravity in space flight experiments and other unfavorable factors on
the plants.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBaLLiMHOI Ais1JIbHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Koparom €nusaseta JIbBiBHa

2. Kordyum Elizabeth Lvivna

KBasigikamis: 1.6.1., 03.00.11
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

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

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CinaeBa Anna MuxaiiniBHa

2. CinaeBa Anna MuxariiiBHa

KBasmigikamis: 1.6.1., 03.00.12, 03.00.17
InenTudikarop ORCID ID: He 3acrocosyerscs
JopaTrkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BsacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Copounncekuit bopuc Bonogumuposud

2. CopoumnHcekuil bopuc Bonogumuposuy

KBasigikamis: x.6.1., 03.00.01
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

PeuenzeHTu

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa Ilo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

I'popsuHCchkU IMUTPO MuxamnoBuy

I'popsunacbkui [IMUTPO MuxamnoBud

IOpuenko T.A.



