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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 34.15.23, 34.19
Tema gucepranii:

1. Excripecisi reHa O-TJII0KO3MIA3U Ta YIAbTPACTPYKTYPa TiIelb €HAOMIa3MAaTUYHOTO PETUKYJIYMY B KJIiTHHAX KOPEHS

Arabidopsis thaliana nizg BriinBoM KiliHOCTaTyBaHHS Ta i0OHi3yi04oi paziawii

2. Expression of a o-glucosidase gene and ultrastructure of endoplasmic reticulum bodies in root cells of
Arabidopsis thaliana under the influence of clinorotation and ionizing radiation

Pedepar:

1. lucepranist NpUCBsA4Y€Ha AOCHIIPKEHHSIM BIJIMBY MOZEJIbOBAHOI MIKpOrpaBiTalii (rOpU30HTaIbHE
KJIIHOCTaTyBaHHS, 2 00 /xB) Ta ioHi3ytouoi papiauii (X-onmpomineHHs B go3ax 0,5 I'p - 12 I'p), sika BKJIIOYa€E Aiarna3oH
Il03, 1O TIEBHOI MipH €KBiBaJICHTHUI TaKOMY B KabiHi ITiJIOTOBaHMX KOCMIYHMX anaparis, HA TiJbLis, IOXiAHI
TPaHyJISIPHOTrO €HIOIIa3MAaTUYHOTO PEeTUKYIyMy (EP-Tisblig), 0 MiCTATh (PEPMEHT O-TJIIOKO3MA3y Ta IPUTAMAHHI
BUJaM ponuHU Brassicaceae, B KJIiTHHax KOpeHsI MOJie/IbHOTO 00’ekTy A. thaliana i3 BukoprucTanHsIM MeTOZB
CBITJIOBOi, KOH(OKaIbHOI Ta TPAHCMICiHOI eJ1IeKTPOHHOI MiKpOCKoIii, 6i0xiMii Ta MoJIeKysIpHOi 6iosorii fss
3'SICYBaHHSI iXHbOI y4acCTi y TOJIEPAHTHOCTI IPOPOCTKIB [0 IIii IUX YMHHUKIB. BCTaHOBJIEHO iCTOTHE 30ibIIEHHS
cepenHboi moui EP-Tinenp Ha 3pi3ax KIiTUH KOPEHEBOI'O YOXJIMKA Ta KJITUH AUCTaTIbHOI 30HU PO3TATY KOPEHS Ta

ixHbOI BapiabesibHOCTI 32 GOPMOIO i po3MipaMy, 10 MOXKE CBiIYMTH MPO MiABULIEHHS aKyMyJIsLii B HUX O-



[JII0OKO31/Ia3H, a TaKOXK MOCUJIEHHS PO3TayIy>KEHOCTI TPOQisliB TpaHyIsiPHOrO €HI0MIa3MaTUYHOTO PETUKYIYMY, SIK
IIif1 BIJIMBOM KJIIHOCTATyBaHHS, Tak i X-onpoMiHeHHsl. 3arajbHa akTUBHICTb GEPMEHTY B IIPOPOCTKAx Maiike He
3MiHIOBaJsIacs Iif, BIJIMBOM KJIIHOCTATYBaHHS [TOPiBHAHO i3 KOHTPOJIEM, aJI€ 3HAYHO [IOCUJIIOBAsIac IicJs X-
OIPOMiHEHHS Y Pi3HUX BeJIMYMHAX 3aJI€KHO Bifl 103U pagiauii. 3a¢ikcoBaHO CTPIMKY aKTHBALLiI0 €KCIIpecii reHa
PYK10 B npopocCTKax Iifi BILIMBOM KJIIHOCTaTyBaHHSI Ta y Neplli roguHu nicist X-onpominenss. Ha 10-y no6y nicis
onpoMiHeHH4 piBHI ekcrpecii reHa PYKI0 ta 3arasibHOI aKTMBHOCTI O-TJIIOKO3Ma31 3HWDKYBAJIACS OO0 TAKUX Yepe3
2 rop nicna pii pagianii. [TinBuienHs ekcrpecii reHa PYK10 B yMoBax KiliHOCTaTyBaHHS [O3BOJISIE€ BilHECTH HIOT0 1,0
TPyIY FeHiB, SIKi pearyloTh Ha MiKpOrpaBiTalilo, TO6TO € rpasidyTinBumu. OfepikaHi gaHi OBOASTb y4acTb EP-
Tizlelp y BigoBiAsIX HA Iil0 KJIiHOCTAaTyBaHHS Ta X-OIPOMiHEHHS I ToJIepaHTHOCTI MpopocTKiB A. thaliana, mpo mo
CBiZJYUTD BiICYyTHICTb CYTTEBUX BiIXUJ€Hb y MOP(OJIOTii Ta POCTi IPOPOCTKIB il BIIJIMBOM LIMX YMHHUKIB.
BcraHOBIIEH] 32aKOHOMIPHOCTI BiIKPUBAIOTh HOBI ITiTXOAM O BUBYEHHS Ta [Ti3HAHHS MEXaHi3MiB ajlanrauii pocjinuH

Ha KJIITMHHOMY Ta MOJIEKYJIIPHOMY PiBHSX [0 YMOB KOCMIYHOTI'O MTOJILOTY.

2. The dissertation is devoted to investigations of the influence of simulated microgravity (slow clinorotation, 2
rev/min) and ionizing radiation (X-radiation in doses of 0,5 Gy - 12 Gy), to some extent, being equivalent to those
in the cabin of manned spacecraft, on the endoplasmic reticulum bodies (ER-bodies), containing o-glucosidase
enzyme and being inherent in Brassicaceae species, in root cells of A. thaliana model object, by methods of light,
confocal, and transmission electron microscopy, biochemistry and molecular biology, to determine the
participation of ER-bodies in plant tolerance to the effects of these factors. A significant increase in the average
area of ER-bodies on the section of cell in the root cap and in the root distal elongation zone, and their variability
in shape and size, which may indicate an increase in the accumulation of o-glucosidase in them, as well as the
profiles of granular endoplasmic reticulum, both under the influence of clinorotation and X-irradiation have been
established. The total enzyme activity was almost unchanged under clinorotation compared to the control, but
increased significantly after X-irradiation to varying degrees depending on the radiation dose. The rapid activation
of PYKI10 gene expression in seedlings under clinorotation and in the first hours after X-irradiation was recorded.
On the 10th day after irradiation, PYK10 gene expression levels and total o-glucosidase activity decreased as
compared with those at 2 h after irradiation. Increasing the expression of PYK10 gene under clinorotation allows
us to assign it to the list of stress genes that respond to microgravity, i.e, they are gravisensitive. The obtained data
demonstrate the involvement of the granular endoplasmic reticulum and its derivatives ER-bodies in responses to
the action of the clinorotation and X-irradiation and tolerance of A. thaliana seedlings, as evidenced by the
absence of deviations in the morphology and growth of seedlings under the influence of these factors. The
established patterns open up new approaches to the study and knowledge of the mechanisms of plant adaptation
at the cellular and molecular levels to spaceflight conditions.
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