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1. Posb MiKpOTPYOOYOK B ONIOCEPENKYBaHHi [JIii OKCHUY a30Ty Ha POCIMHHY KIITUHY

2. The role of microtubules in mediation of nitric oxide action on plant cell

Pedepar:

1. B pucepTauiiiniil poboTi npencTaBieHi pe3yibTaTy AOCiIpKeHb BIUIMBY Pi3HUX KOHIIEHTpaLill MOLyIITOPIiB
BMicTy ek3oreHHoro NO (moHopiB NO HiTponpycuy HaTpito i S-HiTpo30-N-aleTu-neHinuaaMiny, IepexonoBada
NO 2-(4-kap6okcudeHnin)-4,4,5,5-TeTpameTnuniMuaa30iH-1-okcun-3-okeuay), iHribiropa cunrtazu NO L-
HiTpoapriHiHMeTuiecTepy Ta Mmapkepa akTuBHOCTI NO (3-HITpOTUPO3UHY) Ha picT i MOPQOJIOTiI0 rOJIOBHUX KOPEHIB
npopocTkis Arabidopsis thaliana (GFP-MAP4), a Tako>x opraHizaliito MikpoTpy6ouoK y ix KiliTuHax. BussieHo, 1110
MIiKpOTPYOOUYKHM B KJIITUHAX [I€PEXiIHOI 30HU Ta 30HU PO3TSTY FOJIOBHUX KOPEHIB A. thaliana e Hal6inbm 4yTanBMMU
1o 3MiH BmicTy NO. Bniepie noBefieHO HasiBHICTb HITPOTHMPO3UJIIOBAHHS aybda-TyOysIiHy B POCIMHHUX KIIITUHAX, a
TaKOX BUSIBJIEHO I1€PEBAKHY KOJIOKAJIi3allilo HITPOTUPO3UHY Ta anbda-TyOysliHy Ha nIpenpodasHux CTpiukax,
MITOTMYHUX BEPETEHAaX Ta (parmMoIyiacTax KJiTUH CyCIeH3iliHOI Ky/IbTypH TIOTIOHY JIiHii Bright Yellow-2 (BY-2) 3a
IOTIOMOTO0 METOly HENpsIMOi iMyHOQIyopecLie i 3 BAKOPUCTaHHSIM ClelUpiYHAX aHTUTIJI IPOTH
HITPOTHUPO3UHY i anbda-Tyoyniny. [TpunyckaeTbcs, mo QyHKIioOHaNbHA POJIb 1ii€l ToCTTpaHCsALiiHOI Mogudikarii



MO>Ke MOJIAraTy Y PeryyioBaHHI IUHAMIYHUX BJIACTUBOCTEN MIKPOTPYOOUOK, OCKIJIbKY HITPOINIpyCH], HATPil0
BUKJIMKAE [10303aJIeKHE 3MEHILIEHHS 3arajIbHOI KiJIbKOCTi MiTOTUYHUX MIKPOTPYOOYOK, HE TIOPYLIYIOUU [IPU LIbOMY iX
opraHizauii. OnucaHo 3MiHM pocTy Ta MopdoJIorii ros10BHUX KopeHiB A. thaliana, a Takoxx opraHizatii
MIKPOTPYOOUOK Y iX KJIiTUHAX BHACJIOK onnpomineHHs1 YO-B. 3's1coBaHo, 110 nonepenHs o6podka foHopom NO 3
nojanbolo gieto YO-B 3anobirae genosimepusallii MikpoTpyOO4OK SIK CBiT4€HHS PO HASBHICTh (PYHKL[iOHAJIbBHOTO
3B's13Ky MK BMicToM NO y KJIiTHHI Ta CTiliKicTI0 MikpoTpy6ouok 1o aii YO-B.

2. The current thesis is dedicated to the investigation of the effects of both exogenous and endogenous NO
content modulators (NO donors sodium nitroprusside (SNP) and S-nitroso-N-acetylpenicillamine (SNAP), NO
scavenger 2-(4-carboxyphenyl)-4,4,5,5-tetramethylimidazoline-1-oxyl-3-oxide (c-PTIO), NO synthase inhibitor L-
NG-nitroarginine methyl ester (L-NAME) and 3-nitrotyrosine as a marker of NO activity on the growth and
morphology of Arabidopsis thaliana (GFP-MAP4) primary roots as well as on microtubules (MTs) organization in
root cells. It was revealed that MTs in epidermal cells of transition and elongation zones were the most sensitive to
the fluctuations of intracellular NO content. NO donors SNP and SNAP promoted A. thaliana primary root growth
and provoked MTs reorganization in epidermal cells of the differentiation zone that, in turn, initiated root hair's
primordia formation. At the same time, NO scavenger c-PTIO acts as a negative regulator of primary root growth
and root hairs formation, since it caused MTs depolymerization in trichoblasts along with swelling of A. thaliana
primary root cells. It was also shown that the processes of growth and differentiation of A. thaliana primary roots
as well as MTs organization in root cells were altered after the treatment of seedlings with the competitive NO-
synthase inhibitor L-NAME. This supports the importance of L-arginin-dependent pathway of endogenous NO
synthesis for the maintenance of MTs organization. In turn, 3-nitrotyrosine led to the inhibition of A. thaliana
primary root growth and to the randomization of endoplasmic MTs in meristematic cells as well as cortical
microtubules in epidermal cells of transition and elongation zones that might have caused the root growth
inhibition. The presence of alplha-tubulin nitrotyrosination in the untreated BY-2 cells was demonstrated for the
first time by Western-blot analysis. Nitrotyrosination of alpha-tubulin under physiological conditions may explain
its regulatory potential. Using the method of immunofluorescent microscopy with specific antibodies against
alpha-tubulin and nitrotyrosine, the colocalization of alpha-tubulin and nitrotyrosine on preprophase bands,
mitotic spindles and fragmoplasts of the untreated cells of Bright Yellow-2 (BY-2) Nicotiana tabacum suspension
culture were revealed. This proves the presence of nitrotyrosinated alpha-tubulin in the polymerized MTs. It was
assumed that the functional role of this posttranslational modification can be the regulation of MTs dynamic
properties, since SNP treatment caused dose-dependent decrease of general number of mitotic MTs without any
changes of their organization. The influence of the UV-B (280-315 nm) as one of the key abiotic stress factors
becomes more evident due to the unswerving ozone layer depletion that impairs the morphogenesis and
productivity of plants. A. thaliana primary root growth inhibition along with morphological alterations acompanied
by MTs randomization or depolymerization was revealed after the seedlings exposure to the enhanced UV-B (6.8-
68 kJ/m2). Is was also found that SNP pretreatment of A. thaliana seedlings with further UV-B exposure
reestablished the root growth activity and initial primary roots morphology as well as MT's organization in root
cells. The obtained results indicate functional interrelation between MTs organization and fluctuations of
intracellular NO content under the UV-B influence. Moreover, the enhanced UV-B exposure of the aboveground
part of A. thaliana seedlings caused the indirect inhibition of primary root growth, intense root hairs formation and
MTs reorganization in epidermal cells of the transition zone. This possibly indicates the long-distance signal
transduction by various secondary messengers and NO fits this role as well.
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