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Pedepar:

1. Hakonn4yeHHs 3HaHb IIPO MEXaHi3MM PEryJIsaLii afanTUBHUX PEAKLi POCJIVH Ha HECIIPUATIINBI YNHHUKY 3
[IOYATKy HOBOTO CTOJITTSI HA0YJI0 0COOJIMBOI IMHAMIYHOCTI. LIbOMY CIIpUSIN CEKBEHYBAHHS F€HOMIB BUIIIUX
pocJnH, mo Bigoynucs Ha Mexxi 20 i 21 cToniTe, GOpMyBaHHS 3arajbHUX ySBJIE€Hb [IPO NE€PeAavy 30BHIIIHIX i
BHYTPIILIHIX CUTHAJIB Y POCJMHHUX KJIITUHAX, a IOTIM i PO3BUTOK «OMiK» — TPAHCKPUIITOMIKHU, IIPOTEOMIKY,
MeTabosioMiku. 11i 3arayibHO6i0IOTIYHI YCIIiXY CIPUSIIM 3HAYHOMY IIPOTPECY Y PO3yMiHHI ME€XaHi3MiB PO3BUTKY
iHIYKOBAHOI CTIMKOCTi pocyuH. [Ipy bOMYy PO3LMMUPUINCS YSIBJIEHHS IPO TOPMOHAJIBHY i META0O0JIiYHY PEryJIsLiio
CTiMKOCTi pocyuH. [lepesik poCIMHHUX TOPMOHIB ITIOTIOBHUBCS 1111010 HU3KOIO0 HOBUX KJIACIB CIIOJYK, CEPE]L SIKUX,
30KpeMa, CalilUIaTH, ’KaCMOHATH, CTPUTOJIAKTOHM 1 POCJIMHHI HEMPOTPAaHCMITEPH, OJHUM 3 HaBa KJIMBIINX

TPEICTABHUKIB SKUX € MeaToHiH (N-aleTui-5-MeTOKCUTPUNITaMiH). 10O BBaXKAKOTh MyJIbTU(DYHKI[IOHATbHUM



CTPECOBUM METAOO0JIITOM, SIKA BOJHOYAC 32 PETYJISITOPHUM IOTEHIialIoM NOPiBHIOBAHUI 3 KJITACUYHUMU
¢ditoropmoHamu. BcTaHOBIEHA yyacTh MEJIATOHIHY B NIPOLECaX POCTY Ta PO3BUTKY POCJIMH, 30KPEMA, IPOPOCTaHHS
3€PHIBOK, PO3BUTKY KOPEHEBOi CHCTEMHU, BU3PiBaHHS IJIOJiB, GOPMYyBaHHS yposkato. OTPUMAHO [aHi o0
301/IbLIIEHHS €HIOT€HHOT'0 BMiCTy MEJIATOHIHY Y BiJIIIOBib HA [il0 CTPECOBUX YMHHVKIB Ta HAKONIMYEHI BiJlOMOCTI
PO MiJBUILEHHS CTIMKOCTi pOCIMH [0 abiOTUYHUX CTPECOPIB IIiJl BIVINBOM €K30r€HHOr0 MeJIaTOHiHy. BogHovac
IoTerep He CKJIAI0Cs 1iyliCHOI KapTUHU L0JI0 MeXaHi3MiB CTpec-IIPOTEKTOPHOI Iii MeslaToHiHy. 30Kpema, c1ado
IOCJTiIKeHi CUTHaJIbHI IOCEPEIHVKY, 3aJlisiHi B peasizallii 3ax1cHUX e(eKTiB MeJIaTOHIHY, HEJOCTaTHbO JAHUX PO
KOHKDETHI aZJaliTUBHI peakliii, o iHAYKYIOTbCS i€l MEJIATOHIHY, Ta CTOCOBHO BUJ0BUX i COPTOBUX OCOOJIMBOCTEN
1ioro BI/IMBY Ha pociuHU. OCHOBHA MeTa AucepTaliiiHol pobOTH MoJjisraia y 3'sCyBaHHi poJii CUTHAJIbHUX
nocepenHUKiB (AQK Ta ioHIB KasbLilo) y IPOsIBi CTPEC-ITPOTEKTOPHOI Aii MeJIaTOHIHY Ha 3€PHOBI 3J1aKU Ta
BM3HAUY€HHi BHECKY aHTMOKCUJIAHTHOI CUCTEMHU i OKPEMUX CTPECOBUX META0OJIITIB y peasizallilo Horo ¢isiosoriyHux
edexTiB Ha pOCIMHY Y I0BEHI/IBHIN cTafii po3BUTKy. 17151 HOCSATHEHHS Liiei MeTu OyJI0 MOCTABJIEHO TaKi 3aBHaHHsL: (1)
OLIIHUTU e(EeKTUBHICTb BIUIMBY €K30T€HHOT'O MeJIaTOHIHY Ha iHTerpasbHi I0Ka3HUKU CTIKOCTi IPOPOCTKIB MIIeHUI
Ta >)KMATA A0 abiOTMYHUX CTPECOPIB (BUCOKI TEMIIEPATypPH, MOJIJIbHA [IOCYXa, COJIbOBUMN CTPeC); (2) iHri6iTOPHUM
MeTo0M BCcTaHOBUTH yyacTb AQK Ta i0HIB Kasbliilo y peasisaliii BIJIMBY MeJIaATOHIHY Ha TEMJIOCTINKICTb MPOPOCTKIB
nieHuni i PyHKIiOHyBaHHSI aHTMOKCUIAHTHOI cucTeMy; (3) BUSIBUTU BUIOBI i COPTOBI 0COOIMBOCTI BIIUBY
MEJIaTOHIHY Ha CTIMKiCTh 3€pHOBUX 3J1aKiB O OCMOTUYHUX CTPECIB; (4) OLIIHUTU MOXJIUBICTb PeryJIsLii
MEJIaTOHIHOM PeJOKC-TOMEOCTa3y i IPOPOCTAaHHS 3€PHIBOK 371aKiB, 1110 3a3HaJIU BIJIUBY [IPUCKOPEHOTO CTAPiHHSL
O6po6bka TPOPOCTKIB IIIEHUII PO3YMHAMY MeJIaTOHIHY B KOHLIEHTpauisx fianazony Big 10-8 go 10-5 M
nifBuIyBasa iX BUJKMBaHICTD ITiCIs YIIKOIPKYBaslbHOTrO ITporpiBy. OTpruMaHi JaHi, sIKi cBigyaTe npo 3anydeHHs AQK
Ta iOHiB KasblIl0 B peasisaliio CTpec-IpOTEKTOPHOI [ii MEJIaTOHIHY: 1OT0 BILJIMB HA BUXKUBAHICTb ITPOPOCTKIB ITiCIId
Iii yIKoKyBasbHOrO NPOrpiBy ycyBaBcs aHTHoKcuaantom JIMTC, inribitropom HAJOH-okcuaasm iMmigazonom,
XeJIaTOPOM I03aKJITUHHOTrO Kaiblito EI'TA Ta inriitropom docdoninazu C HeominmHOM. [IOpiBHSHHS BIJIUBY
[paiMiHry HaCiHHS MEJIATOHIHOM Ha TEIJIOCTIMKICTh TPOPOCTKIB MUIEHNUII] i )KATa BUSIBUJIO HASIBHICTb BUIOBUX
BigMiHHOCTEN 1oro edeKTiB.B ymoBax 0CMOTUYHOTO CTpecy (MOJeJ/IbHA [T0Cyxa) 0OPOOKa MEJIATOHIHOM LIJISIXOM
HA/IXOPKEHHSI Yepe3 KOPeHi NO3UTUBHO BIJIMBAjla HA HAaKONIMYEHHs 6i0Macy MPOPOCTKaMHU IIIEHULIi Yy TIUBOTO
(Jockonarna) i critikoro (Tobak) copris. [IpaliMiHT 3epHiBOK IIIEHUIi MeJIaTOHIHOM 32 YMOB MOJI€JIbHOI IIOCYXU1
(Brimus IIET 6000) i conmpoBOro cTpecy MifgBUILYBaB iX CXOXKiCTb, IOCUIIIOBAB PiCT IPOPOCTKIB, & TAKOX 301/bIIyBaB
CIiBBiJHOLIEHHS MiXK 6i0MacoO0 [IaroHiB i KOPeHiB. [IpaliMiHr CTapOro HaCiHHS TPUTHUKAJIE i )KUTA MEJIATOHIHOM
iCTOTHO MiABUILYBaB CXOXKICTh, @ TAKOXK IIOCUJIIOBAB PiCT NIPOPOCTKiB. TaKMM YMHOM, y POOOTI BIepiue IpOBeeHO
IOCJIiIKEeHHSsI IPUYMHHO-HACIIKOBUX 3B's13KiB MiXK 3MiHaMH KasibllieBOro romeocTasy, resepatiieio AQK ra
(pOpMyBaHHSIM iHIYKOBAHOI MEJIATOHIHOM TEIJIOCTIMKOCTI POCJIMH (Ha NPUKJIAJi IPOPOCTKIB NIIEHULL]) i
BCTaHOBJIEHO, 1[0 PO3BUTOK TEIJIOCTIMIKOCTi IPOPOCTKIB i aKTUBaLis iX (pepMEHTATUBHOI AHTUOKCUJAHTHOI CUCTEMU
I1ifl BIIJIMBOM Me€JIaTOHIHY MO>KJIMBI JIMIIe 32 YMOBU NocujieHHs reHepalii AQK, nos’si3aHoro 3 nigBUILEHHSIM
akruBHocTi HATIOH-okcupasu. Takox y po6boTi Bliepllie BCTAHOBJIEHO 3[JaTHICTh MEJIATOHIHY [TOCUJIIOBATU
IIPOPOCTAHHS CTAPUX 3E€PHIBOK JKUTA i TPUTHKAJIE i 3MEHIIYBATH NIPOSIB OKUCHIOBAJIBHOTO CTPECY, SIKUM
CYITPOBOIPKY€EThCS IIPOLIEC IPOPOCTAHHS 3€PHiBOK. [IpakTiHe 3HaY€HHSI pOOOTHU MOJISIrae, 30KpeEMa, y I0BEJeHHi
MOXJIMBOCTI IiIBUILIEHHSI CTIMKOCTi 36pPHOBUX 3J1aKiB J10 a6i0OTUYHUX CTPECIB IIJISIXOM IIPAlMiHTy HAaCiHHS
PO3YMHAaMU MEJIAaTOHIHY. Pe3ysibTaTu JOCIiI)KeHb MOXXYTb CTaTH OCHOBOIO IJIs1 PO3POOKU CIeliaIbHUX TEXHOJIOTIN
NpaiMiHIy HaCiHHS MEJIATOHIHOM 3 METOIO MOJINIIEHHS IIPOPOCTAHHS HACIHHA 33 CTPECOBUX YMOB i ITiABUILEHHS

CTilIKOCTi pOCJIMH Ha paHHixX (pazax pO3BUTKY.

2. Actuality, purpose and tasks of investigation. Since the beginning of the new century, the accumulation of
knowledge about the mechanisms of regulation of plant adaptive responses to adverse factors has become
particularly dynamic. This was facilitated by the sequencing of higher plant genomes at the turn of the 20th and
21st centuries, the formation of general ideas about the transduction of external and internal signals in plant cells,
and then the development of “omics” - transcriptomics, proteomics, and metabolomics. These general biological
successes have contributed to significant progress in understanding the mechanisms of induced plant resistance.
At the same time, the understanding of the hormonal and metabolic regulation of plant resistance has expanded.



The list of plant hormones has been supplemented by a number of new classes of compounds, including, in
particular, salicylates, jasmonates, strigolactones and plant neurotransmitters, one of the most important
representatives of which is melatonin (N-acetyl-5-methoxytryptamine). It is considered to be a multifunctional
stress metabolite, which at the same time is comparable to classical phytohormones in terms of its regulatory
potential. The participation of melatonin in the processes of plant growth and development, in particular, seed
germination, root system development, fruit ripening, and yield formation, has been established. Data have been
obtained on the increase of endogenous melatonin content in response to stress factors and information has been
accumulated on the increase of plant resistance to abiotic stressors under the influence of exogenous melatonin.
At the same time, there is still no complete picture of the mechanisms of melatonin's stress-protective effect. In
particular, the signaling mediators involved in the realization of the protective effects of melatonin are poorly
understood, and there is insufficient data on specific adaptive responses induced by melatonin and on species and
varietal characteristics of its effect on plants. The main purpose of the dissertation was to determine the role of
signaling mediators (ROS and calcium ions) in the manifestation of the stress-protective effect of melatonin on
cereals and to determine the contribution of the antioxidant system and individual stress metabolites to the
realization of its physiological effects on plants in the juvenile stage of development. To achieve this purpose, the
following tasks were set: (1) to evaluate the effectiveness of exogenous melatonin on the integral indicators of
resistance of wheat and rye seedlings to abiotic stressors (high temperatures, model drought, salt stress); (2) to
determine the participation of ROS and calcium ions in the realization of the effect of melatonin on the heat
resistance of wheat seedlings and the functioning of the antioxidant system by the inhibitory method; (3) to
identify species and varietal peculiarities of melatonin effect on the resistance of cereals to osmotic stress; (4) to
evaluate the possibility of melatonin regulation of redox homeostasis and germination of cereal grains exposed to
accelerated aging. The treatment of wheat seedlings with melatonin solutions in concentrations ranging from 10-8
to 10-5 M increased their survival after damaging heating. The maximum positive effect was caused by the
concentration of order 10-6 M. Pre-sowing treatment of wheat and rye seeds with melatonin in concentrations of
20-100 puM reduced the inhibition of seedling growth after exposure to moderate heat stress combined with
moderate air drought. Data were obtained indicating the involvement of ROS and calcium ions in the
implementation of the stress-protective effect of melatonin: its effect on seedling survival after exposure to
damaging heating was eliminated by the antioxidant DMTU, the NADPH oxidase inhibitor imidazole, the
extracellular calcium chelator EGTA, and the phospholipase C inhibitor neomycin. Comparison of the effect of
seed priming with melatonin on the heat resistance of wheat and rye seedlings revealed the presence of species
differences in its effects. Under the conditions of osmotic stress (model drought), melatonin treatment by entering
through the roots had the positive effect on the accumulation of biomass by seedlings of sensitive (Doskonala) and
resistant (Tobac) wheat varieties. Priming of wheat grains with melatonin under conditions of model drought
(exposure to PEG 6000) and salt stress increased their germination, enhanced seedling growth, and increased the
ratio between shoot and root biomass. Priming of old triticale and rye seeds with melatonin significantly increased
germination and seedling growth.
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