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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 34.19.21

Tema guceprauii:
1. BILIMIB Cd2+, Ni2+, Zn2+ TA Cu2+ HA OPTAHI3ALIIO HIUTOCKEJIETY KJITVH KOPEHS ARABIDOPSIS
THALIANA

2. Effectsof Cd2+, Ni2+, Zn2+ and Cu2+ on the organization of the cytoskeleton of Arabidopsis thaliana root cells

Pedepar:

1. Y puceprauiiiHiii po60Ti IpeCcTaBIeHO Pe3yJIbTaTU AOCiIKEHHS BIUIMBY Pi3HMX KOHLIEHTpPAL[ill TOKCUYHUX
MeTaJliB - KaJIMilo, HiKeJIo, LIMHKY i Mifi Ha picT i MOpdoJIorito roI0BHMX KOPEHiB IPOPOCTKIB JiHil Arabidopsis
thaliana (GFP-MAP4) i (GFP-FABD?2), a TakoX Ha NPMXXUTTEBY OpraHisalilo MiKpoTpyOO4OK Ta MikpodilaMeHTiB B
KJIITUHAX Pi3HUX POCTOBUX 30H iX KOPEHs. Briepiue nokasaHo, o KOPTUKaIbHI MiIKDOTPYOOUKM B yCiX THUIAX
iHTepdas3HuX KIITHHAX KOPEHIO BUSBWINCH YYTJIMBUMU JO BIIMBY pPi3HMX KOHLeHTpauin Cd2+, Ni2+ ta Cu2+,mo €
OJIHi€I0 3 IPUYMH ONKMCAHUX HaMU 3MiH IPUPOCTY i MOpGOJI0Trii ros0BHOrO KOpeHs. [IpoTe Haibinbll YyTIUBUMU [0
nii Cd2+ BUsSIBUINCH MIKPOTPYOOUKM KJIITHUH aMiKaJbHOI MEPUCTEMH Ta NEPEXiAHOI 30HMU, 10 BIUIUBY NiZ+ -
KOPTUKAaJIbHI MIKpOTPYOOUKU 30HHU KJIITUHHUX MOJiIIB Ta eoHrauii, Ay Cu2+ - MiKkpOTpyOOUKHU KJIITUH 30HU

KJIITUHHUX [OA1IB, 17151 ZNn2+ - MIKpOTPYOOUKU KJIITHH IepexigHoi 30HU. Briepiue mpopeMoHCTpoBaHo, mo Cd2+,



Ni2+ ta Cu2+ BUKJIMKAIOTb OPYLIEHHS] HATUBHOI OpraHisallii akTHHOBUX (illaMeHTiB, HAlbiIbII Yy TIIMBOIO A0 il
Cd2+ BusiBunnch MikpodisiaMeHTH KJIITHH eMifjepMicy Ta anikajabHOi MepucTteMu, 1j1st Ni2+ i Zn2+ - KiIiTuH
nepexizgHoi 30HY, AJ1s1 Cu2+ - KJIiTMH 30HU AudepeHuianii. OTpuMaHi pe3yibTaTy I0Ka3yloTh 6€3[10Cepe iHiil BILJIMB
METaJliB Ha KOMIIOHEHTH LIUTOCKEJIETY, 10 € OJHI€I0 3 MIPMYMH I10KA3aHUX HAMU: 1030- i
4aC03aJ1e5KHOTOIHTiOYBaHHSPOCTY FOJIOBHOTO KOPEHS, BiIMUPaHHS KJIITUH 30HA MEPUCTEMHU, NIEPEXiHOI 30HU Ta
4aCTKOBO 30HU PO3TATY, CBEJIIHTY KJIITHH eliflepMicy Pi3HUX POCTOBUX 30H KOPEHSI, & TAKOX 301JIbII€HHSI JOBXKUHU

Ta KiJIbKOCTI KOPEHEBUX BOJIOCKIB.

2. The thesis presents the results of the study the effects of different concentrations of toxic metals - cadmium,
nickel, zinc and copper on growth and morphology of the primary roots of Arabidopsis thaliana seedlings, and on
in vivo organization of microtubules and microfilaments in cells of different root growth zones. For the first time it
has been shown that cortical microtubules in interphase cells of all types of root zones are sensitive to different
concentrations of Cd2+, Ni2+ and Cu2+, which is one of the reasons of observed changes in growth and
morphology of the main A. thalianaroots. However, microtubules meristematic cells and cells of transition zone
were the most sensitive to the Cd2+action,cortical microtubules cells division and elongation zones - to the Ni2 +
action,microtubules cells division zone - to the Cu 2+, microtubules of cells transition zone - to the Zn 2+. For the
first time was demonstrated that Cd 2 +, Ni2 + and Cu2+ disrupt native orientation of actin filaments. However,
microfilaments epidermal cells and the apical meristem were most sensitive to the Cd2 +action, cells transition
zone for Ni2+ and Zn2 +, cells differentiation zone for Cu2+. Our results show a direct metal effect on the
cytoskeleton components, which is one of the reasons shown us: concentration- and time-dependent inhibition of
growth of the primary root, cell death of division zone, transition zone and partially elongation zone, epidermal
cells swelling of different growth zones of root and increasing the length and quantity of root hairs.
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