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nation was completely inhibited. Germination percentage at the 10*M cadmium acetate
was 65%, at 10*M — 73%. Seed pretreatment with Epin Extra increased this parameter
for 20%.

Investigating of the cadmium acetate effect on catalase activity in germinating
seeds of C. sativus revealed that enzyme activity depends on the metal concentration.
There is a direct correlation between the decrease of catalase activity and the degree
of a cadmium acetate increase in the seed germination solution. Seeds presoaking in
a 0.05% solution of Epin Extra stimulated the enzyme activity during the germination.

Thus, research showed that C. sativus seeds pre-treatment with the growth regu-
lator Epin Extra has a positive effect on metabolic processes, stimulates physiological
processes in germinating seeds under the cadmium acetate influence.
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Shevchenko V.V., Bondarenko O.Yu. STUDY OF THERMAL RESISTANCE OF
THE PHOTOSYNTHETIC APPARATUS IN WINTER WHEAT VARIETIES WITH DIF-
FERENT SENSITIVITY TO ELEVATED TEMPERATURES. Structural and functional
changes in the photosynthetic apparatus of winter wheat varieties differing in heat re-
sistance were studied. The short-term (5 minutes) heating in the range 25-45°C was
carried out for chloroplasts isolated from lives of 4 winter wheat varieties. All heated
chloroplasts showed changes in the spectral parameter k=Ag,/A,5, and Fv/Fm. Particu-
larly strong and stable changes observed during heating to 40-45°C. The intensity of
the k changes coincided with the preliminary estimate of thermal stability for different
varieties of winter wheat.

TemnepaTypa OTOYYKHOrO CcepefoBuLLa € BaXNMBUM (hakTOpoM, akun 6esnoce-
pedHbO BNMBae Ha BPOXaKMHICTb CinbCbKOrOCNo4apChbKMx KynbTyp. HaBiTb NiaBULLEHHS
cepefHoi TeMnepaTypu 3a ce3oH BereTauii Ha 1 °C npu3BoguTb 00 BTpATU BPOXKANHOCTI
Ha 17 %, Wo cTae 0cobNMBO akTyarlbHUM B yMOBaXx rnobanbHOro NoTenmiHHsS KniMarTy.
[obpe BiooMO, WO POTOCUHTETUYHMI anapaTt POCIUH AyXe YyTNUBMIA A0 NiABULLLEHUX
TemnepaTyp. BBaxaeTbcs, Lo npouec OTOCUMHTE3Y, AKWIA 3abe3nevye pocnvHU eHep-
riel Ta acMMingramu, 3Ha4HOK MIPOH BU3HAYaE CTIilKICTb POCINH A0 cTpecy. PaHiwe
Hamu, Ha xnoponsacTtax ropoxy, 6yno nokasaHo, LWo 3a Ail KOPOTKOYaCHOro Nporpisy
BifOyBa€ETbLCA 3MEHLLEHHSI PO3MIpiB XSTOPONAacTiB, ke 0bymoBneHe nepebynoBoto rpa-
HanbHOI cucTemu, Ta cniBnagae i3 3MiHOK (PyHKLIOHaNbHOI akTUBHOCTI. 3MEHLLEHHS
pO3MipiB MOXe ByTK Nerko ouiHeHO 3a 3MiHOK cnekTpanbHoro napameTpy (K=Agg/Agsy)-
OckKinbkn pi3Hi COPTU 03UMOIT MIEHWLI BiOPI3HATLCA 3@ YYTNMBICTIO A0 NiABULLEHOI
TeMnepaTypu, TO akTyarlbHUM € BMBYEHHS 3B’SI3Ky MK CTIKICTIO POCIUH i 3MiHaMu
(POTOCUMHTETMYHOIO anapary Ha pi3Hux gpasax Beretauii. MeToro poboTn Gyno BUBYNTM
3MiHM DOTOCMHTETUYHOIO anapaty y COpTiB 03UMOI MLIEHWULi 3 Pi3HOK YYTNMBICTIO Ha
pi3HMX hasax oHTOreHesy 3a Aii nigsuLeHnx Temnepatyp. [NpoBegeHo KOpOTKOYacHUN
(5 xB) nporpiB B giana3oHi 25-45 °C xnoponnacTiB 4-X COPTIB 03UMOI MNLLIEHULi, BUAi-
NeHnx 3 NUCTKIiB, BiAiGpaHMx Ha pi3HMX hasax Beretauii. 3a cnekTpaMmy NOrMMHaHHSA
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XJloponnacTiB po3paxoBaHi 3MiHM napaMeTpy K (CTpyKTypHi nepebynosu), Ta yHKLiO-
HanbHOI aKTUBHOCTI 3a nokasHukoM Fv/Fm. Bci nporpiTi xnoponnacTt nokasanu 3MiHu
cnekTpanbHoro napameTtpa k, Ta Fv/Fm. Ocobnueo 3HayHi Ta cTabinbHi 3MiHN BUSIBIEHI
npu nporpiBi 40-45°C. CTyniHb CTPYKTYPHNX Ta OYHKLiOHaNbHMX 3MiH criBnaganu. 3a
3MiHaMM CMNEeKTpanbHOro napamMmeTpy COPTU O3MMOI MLEeHULi po3TallyBanucb HacTymn-
HUM YnHOM: «[lepnmHa nicocteny» (OUiHKa »Xapo-NoCyXoCTinKkocTi 5-6 6aniB) — 37%,
«[ocTtatok» (7-8 6aniB) — 28%, «[NogonsHka» (8 GaniB) — 26%, «Ogecbka 267» (9
6aniB) — 25%. MNopsgok po3TallyBaHHSA COPTiB 3anuLIaBCs OAHAKOBUM Ha BCiX dhasax
BereTau,ii. IH-TEHCMBHICTb 3MiH (DOTOCMHTETUYHOIO anapaTy 3a Ail BUCOKUX TeMnepaTtyp
cniBnagace 3 OLiHKOH Xapo-MOCYXOCTIMKOCTi COPTiB 03MMOI NweHuLi. CnekTpanbHun na-
pameTp k Moxe OyTn BUKOPUCTaHUI ANS WBUAKONO CKPUHMHIY COPTIB O3UMOI MLUEHWLI
Ha TePMOCTINKICTb.
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30 years have passed after Chernobyl nuclear explosion but, despite of chronic
radiation, flora and fauna in the Exclusion zone continue to flourish, evidencing the
adaptation of plants and animals to genotoxic environment. One of the immediate tar-
gets of radiation is the genetic material, DNA and active vegetation in Chernobyl means
that genome of plants is somehow protected from the damage caused by radiation and
heavy metals in soil. In connection with the above we find it important to investigate
DNA-damage response (DDR) in plants from Chernobyl zone and find out which DNA-
protective mechanisms are involved in plant genome stabilization.

A. thaliana accessions were collected in sites with different level of radioactive pol-
lution starting from 0.5 to 9 pSv/h. Growth tests were performed on MS medium with
addition of ranged concentrations of CdCI2 and bleomycin the highest concentration of
which were sublethal. DNA damage response was evaluated by investigating expres-
sion of certain genes from DNA-repair and cell cycle regulation pathways. For this
purpose qPCR has been applied.

Our investigations show that Arabidopsis thaliana from Chernobyl zone tolerate
DNA damaging agents such as heavy metal (Cd) and bleomycin much better than con-
trol plants from non-polluted areas. gPCR reactions have shown up-regulation of genes
involved in DNA damage response, signal transduction pathways which sense DNA
breaks and initiate cellular responses. Interacting signaling pathways of DDRs acti-
vate DNA repair, cell-cycle checkpoints and cell death to remove or tolerate lesions in
genetic material. In our experiments, expression of ATR/ATM kinases was increased
after bleomycin treatment suggesting role of ATR/ATM-dependent pathways in genome
stabilization under above conditions. Downstream expression of CycB1:1 gene means
involvement of cell cycle regulation in plants grown in chronic radiation environment.
Several DNA repair pathways are known to exist in plants, among them homologous re-
combination (HR) and non-homologous end joining (NHEJ) play the key role. Besides,
plants exposed to genotoxins show various levels of cell degradation. We continue
investigations on gene expression from different DNA repair pathways as well as cell

ISSN 1996-4536 e bionoriuni Ctyaji / Studia Biologica e 2017 e Tom 11/Ne3—4



