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1. BB ioHi3y04oro Ta yiapTpadioseToBoro BUIIPOMIHIOBAaHHS Ha IBITiHHS pocivH Arabidopsis thaliana

2. The effect of ionizing and ultraviolet radiation on the flowering of Arabidopsis thaliana plants

Pedepar:

1. B po6ori nnpencrasiieHi (peHOIOTIYHI CIOCTepesXXeHHS, MOP(POMETPHUYHI AaHi Ta pe3yJIbTaTh MOJIEKYJISIPHO-
reHeTUYHOro aHaslizy pociuH A. thaliana, siki nonepenHbo 6y ONIPOMiHEHI PEHTT€HiBCbKUM, FraMMa i
ybTpadiosneTOBUM BUIIPOMIHIOBAaHHSIM Yy TOCTPOMY i XpOHIYHUX peskumax. [laHi cBifyaTs, 1110 XpoHiuHe
OIIPOMiHEHHS], y TOPiBHSHHI 3 TOCTPUM PEXKUMOM, Ha NOPSLIOK e(PeKTUBHIlIE Jlie Ha eKCIIPECilo reHiB
¢doronepionnuHoro mexanizmy CO, GI, FLC, FT, nudepenuianii anikanpHoi Mepuctemu AP1, LFY, penapaunii RAD5S1 i
npouidepanii PCNA2. [TokazaHO HasIBHICTb HeJIiHIMHOI 3aJ1€KHOCTI B 3MiHi eKCIIpecii KJII04OBUX IeHiB LBITIHHS A.
thaliana. Kito4oBi cyioBa: KitouoBi cioBa: rocTpe i XpoHiyHe OrpoMiHeHHs], raMMa-BUIIpOMiHIOBaHHS, YP-C,
LBiTiHHS, TPAHCKPUILiNHI (aKTOpH, eKcIpecis reHis, Arabidopsis thaliana.

2. The aim of the study was to investigate the different modes of ionizing and UV-C radiation effects on the A.
thaliana plants flowering time and the expression of the photoperiodic pathways genes CO, GI, FLS, FT, the repair



gene RAD5S], proliferation gene PCNA2 and differentiation of meristem genes AP1, LFY. The doctoral thesis firstly
was been shown the high suppression of flowering determination genes by chronic irradiation and presence of
gene expression changes nonlinear dependence under the action of ionizing radiation sublethal doses. The
influence of the light spectrum in which the experimental plants were grown on the activity of the photoperiodic
genes after UV-C irradiation was firstly demonstrated. The object of study was A.thaliana (L.) Heynh (Brassicaceae)
seedlings cultured in soil and in vitro in laboratory conditions. The following methods were used to perform the
work: phenological analysis according to Boyes' (2001) classification for A.thaliana, acute exposure of plants with X-
rays, chronic irradiation of seedlings from the 137CsCl radionuclide source, UV-C irradiation with a wavelength of
254 nm, molecular analysis using real-time PCR and mathematical analysis of relative gene expression was worked.
According to the results of the research, the effect of ionizing radiation on the genetic mechanisms of flowering
regulation is significantly dependent on the type of radiation, the mode of exposure: acute or prolonged chronic,
total dose and previous conditions of plant cultivation. It is substantiated that the methodology and approach used
in the our investigations are sensitive and informative for the study of the influence of rare ionizing radiation on
the reproductive function of plants. The phenomenal observation shown that chronic irradiation delay flowering
time for a dose of 17 cGy and more. At a dose of 3 cGy, on the contrary it demonstrated the early flowering. In
interval of doses 3-6 Gy of acute X-ray exposure provides early flowering, but within acute doses 9-15 Gy delay the
flowering time of the plants comparing the control group. Using the relative expression analyses we found that it is
established chronic irradiation contributes to the efficiency of effects on the CO, GI, FT, FLS, AP1, LFY genes than
acute exposure. It was proved that mutants jinl Col-0 (insensitive to jasmonates partway) with defective (not
sensitive) receptors to rod acid, the level of expression of genes of flowering CO, GI, AP1 destroyed, added with the
content of wild type A. thialiana Col 0. The data indicates the involvement of jasmine acid in the circadian clock
and the development of a floral meristem for such stressors. It is shown that acute radiation up to 10 Gy uses wild-
type photoperiodic gene expedition, but the expression of the AP1 gene is placed in the mutant jinl, which requires
indicating thesignal requiring the presence of an acid in the regulation for reproduction. According to comparisons
of the responses of the general systems to the radiation exposure, it was shown that for the cultivation of results in
optimal white light it is manifested by the accelerated flowering, the blue and red spectrum illumination, which
leads to the delay of flowering time. UV-C irradiation has for the first time been found to stimulate the expression
of CO and GI circadian clock genes, and apical meristems can be found at various positions for floral growth
possibilities, which can be considered for a whole plant. Our study showed that results were achieved in response
to UV-C irradiation and this was understandable. For the results obtained, it was found that the light spectrum in
which the research plants were produced had an effect on the activity of flowering genes post UV-C irradiation.
The results of researches were printed in 17 scientific papers, of which 9 peer reviewed articles and 7 abstracts in
conference proceedings. Published papers fully reflect the main content of the dissertation. Keywords: ionizing
radiation, ultraviolet radiation, X-rays, gamma radiation, UV-C, photoperiodic pathway, flowering, Arabidopsis

thaliana, transcription factors, acute irradiation, chronic irradiation.
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