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Pedepar:

1. Y nucepTauiitHOMy JOCJIiI>KEHHI ITOKa3aHO KOPeJIALiMHNM 3B'I30K iHAYKOBAHOI pafjianieio TpaHCKPUNILiHO]
BifmoBizni ocHoBHUX reHiB pemnapariii JHK AtKu70, AtRADS51, AtRadl, AtMsh2 3 edexTuBHiCTIO ToCcTpamialiiiHoro
BiZJHOBJIEHHS OIIPOMIHEHMX POCJIMH Ha PiBHI LIiNiCHOrO opraHiamy. lleil 38'930K NPOSIBIISIBCS Y Aiala3oHi
cybneranbHux 103 pagianii 0,2 I'p - 21,0 I'p, 3anexas Bif pe>XUMy OIIPOMiHEHHS Ta OYB XapaKTEPHUI He TiJIbKA IJ1s1
OINPOMiHEHUX POCJIMH, ajie i IJI1 HAllaKiB IMX POCJMH MOKOJIiHHSA Fl, aKi He 3a3Hanu aii pagianii. HanBumi
KoedillieHTH Kopessii 115 6i/b1oCTi MOPPOMETPUIHUX MTOKA3HUKIB ONPOMiHEHUX POCJMH 3 paHHIMU 3MiHaAMU
ekcripecii reniB AtKu70, AtRAD51, AtRadl y TkaHMHaX pO3€TKOBUX JIMCTKIB apabilonicucy crioctepiraaucs npu
[TIOBTOPIOBAHOMY ONIPOMiHEHHI. [0 3KOp€eIbOBaHMX 3 PAHHLOIO TPAHCKPUIILIMHOIO BiZ[TOBIAAI0 ITapaMeTPiB

HaJieXxasu: TUM4acoBa abo TepMiHaJIbHa 3yIIMHKA POCTY, [10sBa MOP(OJIOriYHUX aHOMalii, CTEPUJIbHICTD, IIPUPICT i



rajgy>kKeHHsI cTe6J1a, HAKOIIMYEHHs 6iomacu. BusiBnieHi kopessiii Biio6paskaoTb 3a1€KHICTb MOP(POMETPUIHUX
NapameTpiB Bifl, 3MiHM aKTUBHOCTI JOCJIiIP)KyBaHUX IE€HIB 4K CKJIa[I0BOi PEaKIlii Ha MOMKOI)KEHHS FEHOMY
onpoMiHeHuX pocyuH. [Ipu peskumi MOBTOPIOBAHOTO OIIPOMiIHEHHS BUSIBJIEHA 3HAYHO OiJIbIll BUCOKA CTATUCTUYHO
IOCTOBipHA KopeJisLis MK akTUBHiCTIO reHiB AtKu70, AtRADS51, AtRadl Ta MOppOMETpUYHUMU NTOKA3HUKAMU Y
IocTpajialiiHUM Nepiof, HiXX IIPY OJHOPAa30BOMY ONPOMiHEHHI. AKTHMBHICTb reHa AtKu70 no3uTUBHO KOPEJoBaa 3
MIPUPOCTOM POCJIVH Ta HAKOTIMYEHHSIM GioMacu Iiciist PpakKiioHOBaHOTO ONPOMiHEHHS, B TO! YacC SIK aKTUBHICTb
re"a AtRadl 6ysia No3UTUBHO 3KOPEJIbOBaHA i3 3aTPUMKOIO 260 22 3yIIMHKOIO PO3BUTKY, [IOPYLIEHHSIMU
Mop¢oreHesy, CTepUIbHICTIO ONIPOMIHEHNX POCIMH. TakoK BCTAHOBJIEHO Bill €MHY KOPEJISLiI0 TPAHCKPHUIILi reHa
AtRADS] 3 BUHMKHEHHSIM MOpQOJIOTiYHUX aHoMallii. [IpofeMOHCTpoBaHa caMOCTiliHa poJib reHa Atmsh2 y
nocTtpapniauinHii penapauii JHK, sx i iioro B3aemonist 3 renamu AtKu70 ta AtRadl. Kntouyosi cioBa: Arabidopsis
thaliana (L.) Heynh., ionisyrode BunpomintoBanHss, penapatis JJHK, TpaHckpunuiiHa akTuBHiCTb, AtRADS], AtKu70,
AtRadl, Atmsh2, noctpagiauiiiHe BifHOBIEHHS.

2. In the dissertation research the correlation of radiation-induced transcription response of the main DNA repair
genes AtKu70, AtRADS], AtRadl, AtMsh2 with the efficiency of postradiational recovery of irradiated plants at the
level of the whole organism was shown. This correlation manifested itself in the range of sublethal doses of 0.2 Gy
- 21.0 Gy, depending on the irradiation mode and was characteristic not only for the irradiated FO plants, but also
for the non-irradiated plants of the generation F1. The highest correlation coefficients (Pearson correlation
coefficients r = 0.6 to r = 0.9, p <0.05) for most morphometric indices of irradiated plants with early changes in the
expression of AtKu70, AtRAD51 and AtRad1 genes in the tissues of the rosette leaves of Arabidopsis thaliana were
observed with repeated irradiation. Correlated with the early transcriptional response parameters included:
temporal or terminal growth arrest, the emergence of morphological anomalies, sterility, growth and branching of
the stem, accumulation of biomass. For the first time the nonlinear double-peak dose dependence of the
transcriptional activity of AtKu70, AtRAD51, AtRad1 genes in the tissues of rosette leaves of Arabidopsis plants,
irradiated at sublethal doses of 3-21 Gy of X-rays, was obtained. These data could be explained by the existence of
two subpopulations of plant cells with significantly different radiosensitivity. The character of expression of the
key DNA repair genes of Arabidopsis thaliana plants in the rosette leaves at the margin between the vegetative and
generative phases of development is established: expression of the AtRAD51 gene is radiation-inducible, and the
AtKu70 and AtRadl genes are expressed both constitutively and in radiation-inducible manner. It has been shown
that irradiation in sublethal doses can not only stimulate, but also suppress transcription of DNA repair genes, as
well as lead to the appearance of truncated mRNA. It was found, that both stimulation and inhibition of the growth
and development of plants under the influence of radiation in the range of sublethal doses are partly due to
activation or repression of the transcriptional activity of the AtKu70, AtRAD5], AtRadl genes. The inhibitory effect
of repeated and chronic, but not single irradiation correlates with increased expression of the AtRadl gene, and
stimulating - with the activation of AtKu70 and AtRAD51 genes. AtKu70 gene positively correlates with plant
growth and accumulation of biomass, while the activity of the AtRadl gene positively correlates with delayed or
arrested growth and development, morphological anomalies, sterility of irradiated plants. A negative correlation of
transcription of the AtRAD51 gene with morphological anomalies was also established. Expression of AtRAD51 and
AtRadl genes, increased after irradiation in sublethal doses, might be transmitted to the first-generation progeny,
while the induced activity of AtKu70 had not been transmitted. The transgenerational transmission of the
increased activity of the AtRadl gene had been associated with the increased frequency of plants with
morphological anomalies in the first postradiational generation as compared to non-irradiated control. Also
activity of the AtRADS51 gene has been promoted an increase in the germination and survival of F1 seedlings, the
activity of AtRadl on the contrary. It has been shown that according to a number of biochemical markers X-ray
irradiation at a sublethal dose of 21 Gy leads to accelerated aging of plant leaves. In particular, the ratio of beta-
layers and alpha domains of proteins increases and their total content decreases, the content of nucleic acids and
lipids decreases, pectin and lignin are replaced by cellulose and hemicellulose, starch is deposited, modification of
composition of the fatty acids of cutin is observed, chlorophyll is destroyed and purple pigments are accumulated.
It has been shown for the first time that Atmsh2- /- mutants are more susceptible than Atmsh2+/+ plants to the



single-dose, but not repeated or chronic ionizing irradiation in sublethal doses. An independent role of the Atmsh?2
gene product in post-radiation DNA repair, as well as its interaction with AtRadl and AtKu70 genes have been
demonstrated.
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