O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 04170003884
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 24-10-2017

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bynasin I Bosmopumuposud

2. Bulavin Illia

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

Jara 3axucTy: 10-10-2017

CreniaJbHICTh 32 OCBITOIO: 8.070402

Micue po6oTH 34,00yBayva: Incrutyt 60raniku im. M.T. XomogHoro

Kopg 3a €IPIIOY: 05417199

Micue3Haxoa>KeHHs: 01601, Ykpaina, Kui, Bys1. TepemeHkiBcbKa, 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 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 HaliMEeHYBaHHS IOPHUIHYHOI 0COOH: [HCTUTYT 60TaHiKK imM. M.T. Xos0mHOrO
Kopg, 3a € IPIIOY: 05417199

MicuesnaxomerHﬂ: 01601, YxpaiHa, Kuis, ByJ1. TepeleHKiBCbKa, 2

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 34.19.21
Tema gucepranii:

1. OcobnuBocTi Mmop¢orenesy kopeHi Arabidopsis thaliana (L.) Heynh. B kyzbTypi in vitro B ymoBax

KJIIHOCTaTyBaHHS

2. Peculiarities of Root Morphogenesis of Arabidopsis thaliana (L.) Heynh. in in vitro Culture under Clinorotation

Pedepar:

1. B pucepTauii npencTaBaeHO pe3yJIbTaTH JOCiI)KEHb PU30T€HEe3y B KaJIyCHIN KyJbTypi Ta Ha JIMCTKOBUX
ekcriaHTax A. thaliana gukoro Tumy, scr MyTaHTa Ta TpaHcreHHux JiHiit GFP-FABD2, GFP-MAP4 i DR5rev::GFP B
CTalliOHAPHOMY KOHTPOJIi Ta Iif] BIJINBOM FOPU30HTAJIBHOTO ITOBIIBHOTO KIIIHOCTAaTyBaHHS. AHaTOMIi4YHi
IOCJIiIKeHHSI BUSIBUJIM 3HA4YHi CTPYKTYPHI Iepeby0BU B KOPEHSIX, YTBOPEHNX 3 KaJllyCHOI TKAaHMHU, IOPiBHSHO 3
THMY, IO (POPMYyBAIMCS 3 JIMCTKOBUX E€KCILJIaHTIiB. 3a yMOB KJIIHOCTaTyBaHHA B KOPeHsX A. thaliana, yrBopeHux in
vitro, mokaszaHo noBHy audepeH1ialio rpapipeLenTOPHUX KIiTHH KOPEHEBOT0 YOXJIMKa Ta KJIITHH POCTOBUX 30H
KOpeHs. B rpaBipelienTopHUX Ta rpaBiuyT/IMBUX KJIITUHAX KOPEHiB [T0OKa3aHO NIE€BHI IepebyoBU yIbTPACTPYKTYpPH, a
TaKOX OopieHTaujii TyOyJ1iHOBOTO LIUTOCKENETY. JJOCTIIKEHHIMH PO3NOIiTy ayKCUH-3aJIEXXHOTO PEIIOPTEPHOTO OisIKa
IOBEIEHO I'PaBiuyT/IMBICTb KOPEHIB, yTBOPEHUX in vitro. Moness pu3oreHesy in vitro Ha JIMCTKOBUX €KCIIJIAHTAX

IIPOITIOHYETLHCA [J151 BAKOPUCTAHHS B HA3EMHUX i KOCMIYHUX E€KCIIEPUMEHTAX, CIIPIMOBAHUX Ha B'HCYBaHHH 3HA4Y€HHS



CKISIPHOI BEJIMYMHM IpaBiTauii y nudepeHLiloBaHHi KIITUH i MOpOreHesi.

2. A new model "Rhizogenesis in vitro" is proposed to study the biological effects of real and simulated
microgravity. Rhizogenesis from leaf explants and callus cultures of Arabidopsis thaliana wild type and a scr
mutant has been investigated. The SCARECROW gene is essential for generating the root radial organization as it
regulates an asymmetric cell division. It was shown that roots emerged de novo in two ways: 1) from callus
dedifferentiated cells (morphogenic loci) and 2) directly from the cambial cells of leaf petioles. It was revealed that
roots formed de novo consist of a cap and all growth zones, like to those in embryonal roots. At the same time, the
appearance of coalescent roots and roots with diminished growth zones was noted in the callus culture. Since
roots formed in vitro on the callus surface had some structural abnormalities, roots formed in vitro on leaf
explants of A. thaliana wild type, scr mutant, and transgenes were used in the subsequent studies by methods of
light, electron and confocal microscopy. No significant differences were found in morphology and anatomy of
roots formed in vitro on leaf explants under clinorotation in comparison with embryonal roots. The ultrasructure
of cap statocytes in roots formed in vitro in the stationary conditions was typical for graviperceptive cells. A
nucleus was located in the proximal part of a cell, ER cisterns - in the cell distal part of a cell and in its corners.
Amyloplasts-statoliths were located in the distal part of statocytes in the control. Under clinorotation, amyloplasts
were grouped in the cell center or distributed throughout the cytoplasm. Such amyloplasts' position indicates that
statocytes do not function as graviperceptive cells. The characteristic features of apical meristem cells in the
control were the central nucleus position, a great diversity of a size and a shape of mitochondria and plastids, ER
weak development. As cells passed in the distal elongation zone (DEZ), their size enlarged, and a nucleus preserved
the central location in the majority of cells. A quantity of ER-cisterns, vacuoles, and ER-bodies increased in
comparison with those in meristem cells. Dictyosomes acquired polarity and produced many vesicles. Under
clinorotation, the ultrastructure of meristem and elongated cells in main features was similar to that in control
cells. No statistically significant differences in the organelle percentage ratio in root meristem cells of A. thaliana
wild type were also found between the control and experiments. Cells of the DEZ appeared more sensitive to
clinorotation. An increase in the percentage ratio of vacuoles and ER-bodies as well as the presence of numerous
smaller mitochondria were found in these cells. The orientation of cortical and endoplasmic actin microfilaments
in cells of different root growth zones was similar in control and under clinorotation. Unlike microfilaments, the
disorganization of the cortical microtubules in DEZ cells was revealed. As cortical microtubule arrays play an
essential role in the cell wall formation, we studied the structure of cell walls, measured their thickness in
protoderm and epidermis of DEZ in roots of A. thaliana wild type formed de novo in control and under
clinorotation. Although the structure of transverse and longitudinal cell walls under clinorotation was similar to
that in control, a large convolution of transverse cell walls in DEZ was observed under simulated microgravity.
Simultaneously a tendency towards the cell wall thinning under clinorotation was noted. Auxin-dependent
reporter DR5rev green fluorescent protein, that is a marker of auxin localization was revealed in the central
cylinder and in the cap of vertically growing roots in vitro. After 2 hours of gravistimulation, DR5rev::GFP
fluorescence was observed in the physically low root side. Under clinorotation, DR5rev::GFP signal was noted in
cap cells of roots which had no visible bending. Under gravistimulation of roots grown under clinorotation, the
DR5rev::GFP localization was also revealed in the cap cells and epidermis. Such DR5rev::GFP position indicates the
polar auxin transport, that is the characteristic feature of a gravitropic reaction, the obtained data demonstrate
that clinorotated roots in vitro sense a gravitational stimulus and can perceive it. Thus, it was shown that cell
differentiation occurs normally in roots of A. thaliana wild type and a scr mutant formed de novo, as in embryonal
roots. In simulated microgravity, these roots are gravisensitive, so the investigated model of rhizogenesis on leaf
explants is proposed for spaceflight experiments to reveal new structural and functional regularities of plant
adaptation to microgravity.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!

CrpareriyHuii npiopUTETHUHA HaNIPSIM iIHHOBALLiHHOI JisJIbHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

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

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kopaiom €nuzaBeta JIbBiBHA

2. Kordyum E.L.

KBasigikamis: 1.6.1., 03.00.11, 03.00.11
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Kpaseup Onena AnonbdiBHa
2. Kpaseup Osena AnosnbgiBHa

KBasigikanis: 1.6.1., 03.00.11, 03.00.11
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. JlJobaueBchbka OKkcaHa BacuriBHa

2. JlJobaueBchka OkcaHa BacuiiBHa

KBasigikamis: x.6.1., 03.00.05, 03.00.05
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

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

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

€menp Ansa IBaHiBHa

E€menp Ansa IBaHiBHa

IOpuenko T.A.



