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V. BizomocTi npo guceprariio
Moga guceprariii:
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Tema guceprauii:
1. Ekcripecis reHa o-Iyi0K03u4asy Ta yAbTPACTPYKTYpa Tijlelb €HIOIIa3MaTUYHOTIO PETUKYJIYMY B KIIITUHAX KOPEHS

Arabidopsis thaliana miz BnzmmBoM KiiiHOCTaTyBaHHS Ta iOHi3yl040i pafianii

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. Incepranist npucBsYeHa AOCiIpKEHHSIM BIJIUBY MOJ€JIbOBaHOI MiKporpasiTallii (ropu30HTabHe
KJIiHOCTaTyBaHHS, 2 00/xB) Ta ioHi3ylo4oi papiauii (X-ompomineHHs B fo3ax 0,5 I'p - 12 I'p), sika BKJI0Yae Jianas3oH
II03, IO TIEBHOI MipH €KBiBaJICHTHUI TaKOMY B KabiHi MiJIOTOBaHMX KOCMIYHMX arlaparis, HA TilbLs, TOXinHI
IPaHyJISIPHOIO €HJOIIa3MaTUYHOTO peTUKyaymy (EP-Tisblig), o MicTaTh pepMeHT O-TJII0KO3Ma3y Ta IIPUTaMaHHi
BUJaM ponuHU Brassicaceae, B KJIiTHHax KOPeHs MOJi€JIbHOTO 00’ekTy A. thaliana i3 BUKOpUCTaHHSIM METOZB

CBITJIOBOi, KOH(OKAJIbHOI Ta TPAHCMICIHOI €JIEKTPOHHOI MiKpOCKOIIii, 6i0XiMii Ta MOJIEKYISIPHOI 6iosorii Asg



3'sICyBaHHS iXHbOI yYacTi y TOJIEPAHTHOCTI MPOPOCTKIB 10 il IMX YMHHUKIB. BCTaHOB/IEHO iCTOTHE 36ibIIeHHS
cepenHboi mowi EP-risenp Ha 3pizax KIITUH KOPEHEBOTO YOXJIMKA Ta KJIITUH AMCTaNbHOI 30HU PO3TATY KOPEHS Ta
ixHbOI BapiabesIbHOCTI 32 POPMOIO i po3MipaMu, 110 MOXKE CBiIUMTH NPO MifBULEHHS aKyMyJIsiLlii B HUX O-
IJIIOKO3UA3H, @ TAaKOXK [TOCUJIEHHSI PO3Tajly>KeHOCTI MPOdisiB rPaHyJIsIPHOTO €HI0MIa3MaTUUYHOTO PETUKYIIYMY, SIK
Ii[ BIUIMBOM KJIIHOCTaTyBaHHS, TaK i X-onpoMiHeHHSs1. 3arajbHa aKTUBHICTb (PEPMEHTY B IPOPOCTKAX Maibke He
3MiHIOBaJsIac Mif, BIJIMBOM KJIIHOCTATYBaHHS [TOPiBHAHO i3 KOHTPOJIEM, aJI€ 3HAYHO IIOCUJIIOBAsIAC MicJs X-
OIIPOMiHEHHS Y Pi3HUX BeJIMYMHAX 3aJI€JKHO Bifl 103U pagialii. 3a¢ikcoBaHO CTPIMKY aKTHBALLil0 eKCIIpecii reHa
PYK10 B npopocTKax Mif, BIVINBOM KJIIHOCTaTyBaHHS Ta y NepLIi roguHu micys X-onpomMinenHs. Ha 10-y no6y micis
onpoMiHeHH4 piBHI ekcripecii reHa PYKI0 ta 3arasibHOi aKTMBHOCTI O-TJIIOKO3M a3 3HDKYBAJIACS IOJO0 TaKUX YEpe3
2 rop micna pii pagianii. [TinBuimenHs excrpecii reHa PYK10 B yMoBax KiliHOCTaTyBaHHS JIO3BOJISIE BiJHECTH HIOTO 1,0
TpyIY reHiB, SIKi pearyloTh Ha MiKpOrpasiTallilo, To6TO € rpasidyTinBumu. OfepikaHi gaHi JoBOASTb y4acTb EP-
Tilelb y BifTIOBiZsIX HA Ail0 KIiHOCTAaTyBaHHS Ta X-OMPOMiHEHHS I TOJIEPAaHTHOCTI MPOpOCTKiB A. thaliana, npo mo
CBiZJYUTD BiICYyTHICTb CYTTEBUX BiIXUieHb y MOP(OJIOTii Ta POCTi IPOPOCTKIB il BIIJIMBOM LIMX YMHHUKIB.
BcTraHOBIIEH] 32aKOHOMIPHOCTI BiIKPUBAIOTh HOBI ITiXOAM O BUBYEHHS Ta [1i3HAHHS MEXaHi3MiB ajjanTalii pocauH

Ha K.HiTI/IHHOMy Ta MOJIEKYJIIDHOMY piBHHX 40 YMOB KOCMIYHOTO INOJIBOTY.

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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