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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.

Shevchenko G., Talalaiev A.
MECHANISMS PROMOTING GENOME STABILITY IN PLANTS
FROM CHERNOBYL ZONE
Institute of Botany, Cell Biology Department, 2, Tereshchenkivska St., Kiev, Ukraine
e-mail: g_shevchenko@botany.kiev.ua

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
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cycle regulation and study of PCD hallmarks in order to reveal the mechanism of plant
tolerance to genotoxins in anthropogenically contaminated areas.

ATR/ATM-dependent pathways take part is signaling of DNA damage in A.thaliana
collected in Chernobyl zone. Homologous recombination (HR) and non-homologous
end joining (NHEJ) are involved in genome stabilization in above plants.
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Gryshko V., Shkabara A. CONTENT OF PEROXIDATION PRODUCTS IN
SHEETS AND CORNERS OF CORN WHEN JOINT ACTION OF CADMIUM, NICKEL
AND ZINC IONS. The intensity of processes of lipid peroxidation in the roots of 10-day
corn seedlings was 1.5 times higher than in leaves. This is due to the peculiarities of the
accumulation of metal ions. In the experiments, the intake of ions through the roots of
the germs was simulated. In sprouts grown in a medium of 10°M cadmium ions, 10*M
nickel and 10* M zinc, the amount of TBA active products in the roots increased 3-fold.
In these embodiments, the experience in leaves intensity of lipid peroxidation was in-
creased 2-fold.

[poBigHMM MOKa3HMKOM (i3ioNOriYHOT CTIMKOCTI XXMBUX OpraHiamiB 40 Ail BaXKKnX
MeTaniB BBaXalTbCHA IHTEHCUBHICTb NepoKcuaHoro okucHeHHa ninigie (MOJT), ski xa-
pakTepmaye KinbkicTb TBK-aktuBHMX cnonyk. PiBeHb sikux Ha gymKy 6aratbox gocnigHn-
KiB CBigYMUTb NPO NeBHY i3ioNorivyHy CTiMKICTb POCIIMH A0 NOOAMHOKOI Al BaXKKUX MeTa-
niB. MNpoTe 0cobnMBOCTI PO3BUTKY BirlbHOPaAMKanbHUX peakLi 3a CyMiCHOI Aji cnonyk
LMHKY, HIKEro i Kagmilo mamxe He BMBYanMcb. ToMy MeTOK poboTun Oyno BU3HAYEHHS
3a iHTeHcuBHiIcTIO npoueciB MOJ1 3a KOMNNEKCHOrO BHECEHHS 40 CEPEAOBULLA BUPOLLLY-
BaHHS POCIMH BULLIE3a3HAYEHNX ENTEMEHTIB.

Y mogenbHoMmy BeretauiiHOMy eKCNepuMEHTI BUKOPUCTOBYBanNu nNpopocTkn Zea
mays L. riopuay bniu-160 MB. HaciHHS npopollyBanv B TepMOCTaTi Ha OUCTUIbOBaHIN
BOAi Npu TemnepaTtypi +25°C oo nosiem KopiHuiB gosxuHoto 0,5-1 cm. Ha 4 oGy npo-
POCTKM BUCAOKyBanu y KOHTEMHEPU 3 OUCTUIIbOBAHOK BOAOK i CTaBUN 4O (DITOTPOHY
npw oceitreHHi 15000 ntokciB BnpogoBx 16 rog Ha gody npu +25°C. Ha 6 noby oguH
3 KOHTEWNHEepIiB 3anuiiany sik KOHTPONbHUIA, a B iHWIi BHocunucsa Ni? i Zn*2 y KOHUeH-
Tpauisx 10°M i 10“*M ta Cd*2 — 10°M i 10°M BignoBsigHo. Ak axepeno Baxkux MeTanis
BMKopuctoByBanu cnonyku 3CdSO, x 8H,0, NiSO, x 7H,0, ZnSO, x 7H,0. PocnnHxuii
MaTepian Bigbupasca Ha 10 goOy BMpoLLYBaHHS i BU3Ha4anu BMicT TBK-akTMBHMX npo-
OYKTIB.

OTpuMmaHi pesynsrati cBigvaTh, L0 3@ CYMiCHOrO BHECEHHS BaXXKUX MeTaniB y ce-
pPeadoBuLL BMPOLLYYBaHHS y NPOPOCTKIB KyKYpyA3u CrnoCTepiranocb HaKOMMYEHHS BTO-
PUHHMX NpoayKTiB nepokcuaauii — TBK-akTuBHMX crnonyk. Tak, iHTEHCUBHICTb NpoLeciB
MOJT y kopeHsx Kykypyasu Oyna y 1,5 pasu BMLLOK, HiXK Yy JIUCTKaXx, WO MOB’'si3aHe 3
XapakTepoM HaKOMUYeHHS i pO3MOAiNioM NOMTaHTIB. Y gocnigax MoaentoBaBcs Kope-
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