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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai3oBaHOi BY€HOI pagu). 1d 26.211.011
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dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu
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V. BimomocTi npo gucepraniio
MoBga guceprTariii:

Koau TeMaTHYHHUX PyOpHK: 31.27.21, 34.31



Tema gucepranii:
1. CTpec-npOTEKTOPHMIA BIJIUB MOJliaMiHiB HAa POCIIMHU Ta M0r0 (PYHKLIOHAIBHUI 3B$1I30K 3 CUTHAJIbHUMU

rnocepegHruKaMmmnu

2. Stress-protective effect of polyamines on plants and its functional relationship with signaling mediators

Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BCTAHOBJIEHHIO POJIi KJIIOUOBUX CUTHAIBHUX IIOCEPENHUKIB, 30kpema, ADK,
OKCHJY a30Ty, CIPDKOBOJHIO Ta i0HIB KaJIblIil0 y peaisalii CTpec-IIpOTEKTOPHOI Aii Ai- i TeTpaaMiHiB Ha POCJINHMU 32
rineprepmii Ta 3HeBogHEeHHs.. OCHOBHUMU ii 3aBIaHHSIMU 0YJI0 OCIiI>)KEHHSI BIUIMBY €K30T€HHUX I10J1iaMiHiB Ha
CTIilKiCTb POCJIMH 0 rinepTepMii Ta HecTaui BOJIOTU Y 3B’513Ky 3 MOAMQiKallielo aKTUBHOCTI aHTUOKCHUIAHTHHUX
(epMeHTIB i BMiCTy HU3bKOMOJIEKYJISIPHUX NOTi(PYHKIIOHAIbHUX IPOTEKTOPHUX CIOJIYK; BCTAHOBJIEHHS y4aCTi
ADK, okcuay a3oTy, CipKOBOJHIO Ta iOHIB Kasblilo B peasizallii 3axucHoi Aii nosiamiHiB Ha MPOPOCTKY MNIIEHUL 33
YMOB TineprepMii; JOCiIPKEHHS BIJIMBY [iaMiHiB Ha aKTMBHICTb [jaMiHOKCUA3Y i HITpaTPEAYKTa3! K MOKJINBUX
¢depmenTiB cuHTe3y NO Ta BcTaHOBJIEHHS (PYHKLIOHAJIbHUX 3B'SI3KiB MK OKCHIOM a30TY i IEPOKCHUIOM BOJHIO NP1
peaizauii cTpec-npoTeKTOpHUX edeKTiB IyTPeCUMHY i KaJjaBeprHy; BU3HAYEHHS J1ii eK30reHHUX 10JIiaMiHiB Ha
(YHKLiOHYBaHHS [IPOAMXOBOTO alapaTy POCJIMH Ta AOCJIIPKEHHS Y4acTi iOHiB KaJbliilo i KOMIIOHEHTIB JlillifHOTO
CUTHAJIIHTY B peaisalii ix epekTis. BcTaHOB/IEHO, 10 JOCiIKYBaHi oJliaMiHu (IIyTPECLMH, KaJaBEPHH i criepMiH)
CIIPUYVMHSAIY NIIBUIIEHHS TEIJIOCTIMKOCTI IPOPOCTKIB MuieHulli. MiHiMasibHa KOHL,EHTPaLlisl IyTPECLUHY, SIKa
BUKJIMKAJIa BipOTiJlHE MiBUIIEHHS BIDKUBAHOCTI TPOPOCTKIB, cTaHOoBMiA 0,25 MM. HaliBumuii 3axucHuil edexT BCi
IoJliaMiHY BUSIBJISIIM B KOHLeHTpauii 1 MM. [1pu oMy 3axucHa [is criepMiHy Oysia BUpaskeHa Jemo 6isblie, HiK
edeKTu MyTpecuuHy i KajaBepuHy. BomHovac cTpec-IpoTeKTOpHA fisl IBOX AiaMiHiB B Aiana3oHi KoHUeHTpauin 0,5-
2,5 MM maibke He BifpisHsnacs. OTpuMaHi pe3yJibTaTH TaKOX BKa3ylOTh Ha Y4aCTb [10JIiaMiHIB y perysuii ctany
npoauxiB y pocyauH. [TokasaHo, 1o iHKy6alis enigepmicy JUCTKIB ropoxXy B cepeloBUIIi 3 JOJIaBaHHIM IIyTPECLUHY
abo criepMiHy CIIPAYMHSIA 3MEHIIEHHS BEJIMYMHY NIPOAMXOBO] anepTypu. Briiine nosiamiziB Ha QyHKIIOHYBaHHS
IIPOJMXOBOTO aNapary € Kajbliii3ane>xxHUM. Y IPUCYTHOCTI 6s10KaTopa KasbliieBux KaHasis LaCl3 BrinuB
MyTpeciuHy i criepMiHy Ha cTaH TPOJIUXIB BUSBJIABCS €/1a6o0. Ix €eKTH YaCTKOBO HiBEJIOBAIMCS XEIaTOPOM
[I03aKJIiITUHHOrO Kanblio EI'TA, mpoTe NOBHICTIO ycyBanucs iHribiropom ¢ocdoinasu C HeoMimHoM. OTPUMaHO
JlaHi, 0 BKa3ylOTh TaKOXX HA IPUYETHICTh KOMIIOHEHTIB JIiMiAHOTO CUTHAJIIHTY 4O PETYISTOPHOTO BILJIUBY
II0JIiaMiHiB Ha CTaH NPOAUXiB. BIIJIMB yTPECLMHY i ClIEpMiHY Ha BEJIMYMHY allePTyPU [IPOAMXIB HE BUSIBIISIBCS Y
IIPUCYTHOCTI H-OyTaHOJ1y — iHTi6iTOPY 3asesKHOoro Bif, pocdoinasu D yrBopeHHs pocdaTUAHOI KUCIOTH, ajle He
110r0 HEAaKTHUBHOTrO i30Mepy O0yTaHosny-2. TakuM YMHOM, OTPMMAaHI Pe3yJIbTaTy BKa3yIOTh HA MOXJIMBY POJIb
HaJIXOJI)K€HHS KaJIbllil0 B LUTO30J1b 3 BHYTPIIHbOKIITUHHAX KOMIIAPTMEHTIB Ta 3HAYE€HHS CUTHAJIbHUX
iHTepMepiaTiB, 110 YTBOPIOIOThCS 3a yyacTio ¢pocdoainas C i D, B peanizauii npoguxoBrx ePeKTiB M0J1iaMiHiB.
JuceprauiiiHe NOCITiIKEHHSs NOIJIUOIIIOE YSIBJIEHHS PO MEXaHi3MU CTPEeC-TIPOTEKTOPHOI [iii mosriamiHiB Ha
POCJIMHUY, TI0B’s13aHi 3 iX 3a/ly4eHHSIM B [IPOLeCU KIIITUHHOTO CUTHAJIIHTY. Lle CTBOPIOE MiAIPYHTS OJ1s1 BKIIIOYEHHS
I10J1iaMiHiB B IPyIy IPaKTUYHO 3HAYMMUX (Pi3i0/I0riYHO aKTUBHUX PEUYOBHH 3i CTPEC-TIPOTEKTOPHUMU e(DEeKTaMU.
BcraHoBJeHUI y I'PYHTOBIH KYJIbTYPi 32 YMOB ITOCYXU, HAOJIMXEHUX [0 NPUPOAHUX, CTPEC-TIPOTEKTOPHUN BILJIMB
(dosiapHOi 06pO6KM YTPECLVHOM i CLIEPMiHOM Ha iHTaKTHI 3€JIeHi POCJIMHU NIIEHUL 103BOJIIE PO3IJISAATY LieH

[IPUVIOM $IK IIEPCIIEKTUBHUM [JIs1 MiIBUILEHHS [TIOCYXOCTIMKOCTI POCJIMH Y IIOJIbOBUX YMOBAX.

2. PhD thesis is devoted to study the role of key signaling mediators, in particular, ROS, nitric oxide, hydrogen
sulfide and calcium ions in the implementation of the stress-protective effect of di- and tetraamines on plants
during hyperthermia and dehydration. The main objectives were to exemine the effect of exogenous polyamines
on plants resistance to hyperthermia and lack of moisture due to the modification of antioxidant enzymes activity
and the content of low molecular weight polyfunctional protective compounds; establishing the participation of
ROS, nitric oxide, hydrogen sulfide and calcium ions in the implementation of the protective effect of polyamines
on wheat seedlings under conditions of hyperthermia; establishing the effect of diamines on the activity of diamine
oxidase (DAO) and nitrate reductase as possible enzymes of NO synthesis and the establishment of functional



relationships between nitric oxide and hydrogen peroxide in the implementation of the stress-protective effects of
putrescine and cadaverine; determining the effect of exogenous polyamines on the functioning of plant stomatal
system and the study of the participation of calcium ions and lipid signaling components in the implementation of
their effects. It was found that the studied polyamines (putrescine, cadaverine and spirmine) caused an increase in
heat resistance of wheat seedlings. The minimum concentration of putrescine, which caused a probable increase
in seedling survival, was 0.25 mM. The highest protective effect of all polyamines was found at a concentration of 1
mM. The protective effect of spermine was expressed slightly more than the effects of putrescine and cadaverine.
At the same time, the stress-protective effect of the two diamines in the concentration range of 0.5 - 2.5 mM
almost did not differ. The obtained results also indicate the participation of polyamines in the regulation of the
condition of the stomata in plants. It has been shown that incubation of pea leaf epidermis in medium with the
addition of putrescine or spermine caused a decrease in the size of the respiratory aperture. The effect of
polyamines on the functioning of the respiratory system is calcium-dependent. In the presence of a calcium
channel blocker LaCl3, the effect of putrescine and spermine on the condition of the stomata was weak. Their
effects were partially offset by the extracellular calcium chelator EGTA, but completely eliminated by the
phospholipase C inhibitor neomycin. Data were obtained that also indicate on the involvement of LPO in the
regulatory effect of polyamines on the condition of the stomata. The effect of putrescine and spermine on the
value of the aperture of the stomata was not detected in presence of n-butanol - an inhibitor of phospholipase D-
dependent formation of phosphatidic acid, but not its inactive isomer of butanol-2. Thus, the results indicate the
possible role of calcium in the cytosol from intracellular compartments and the importance of signaling
intermediates formed by phospholipases C and D in the implementation of the respiratory effects of polyamines.
Thus, the dissertation research deepens the understanding of the mechanisms of stress-protective action of
polyamines on plants associated with their involvement in cellular signaling processes. This creates a basis for the
inclusion of polyamines in the group of practically significant physiologically active substances with stress-
protective effects. Established in soil culture under drought conditions close to natural, the stress-protective
effect of foliar treatment with putrescine and spermine on intact green wheat plants allows us to consider this
technique as promising for increasing drought resistance of plants in the field.
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