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Pedepar:

1. Y puceprauiiiHiil po60Ti BCTAHOBJIEHO B3a€MO3B's13KM MK BMiCTOM NPOAYKTIB [ii NIPOOKCUIAHTHUX (PAKTOPIB
(rinpponepokcuam niniziB, IieHOBI KOH'IOraTy, Tio6ap6iTypaT-aKTUBHI MPOLYKTH, KAPOOHIiIbHI rpynu y 6inKax) i
aHTHOKCUJIAHTHUMU NIOKa3HUKaMU (aKTHMBHICTb €H3MMIB CUCTEMU aHTHUOKCUAAHTHOTO 3aXMCTY, BMICT TiOJIiB Ta
[I03aKJIiTUHHUX I10J1iMePiB) BUAIJIEHUX i3 Pi3HUX 6i0TOMIB 3 €KCTPEMaJIbBHUMU YMOBaMU iCHYBaHHS
METaJIOPE3NCTEHTHUX MIKPOOPTraHi3MiB, gKi HajleXaThb 40 Pi3HUX POAIB, 32 YMOB 3pOCTaHHS IOIIKOIKYBAJIbHOI Iil
Ha KJITUHY 6aKTepili, 3yMOBJIEHO]I BIIJIMBOM CITIOJIYK BXKKUX MeTaJiB. JloCiipKeHo 3MiHHY, SIKi BUHUKAIOTh Y 6aKTepi
Rhodopseudomonas yavorovii IMB B-7620, BuzineHux 3 o3epa SBopiscbke (JIbBiBCbKa 0671acTh, YKpaiHa), 32 BIJIUBY
depyMm(I1l) uutpary, kobanbT(Il) xnopuny, kynpym(ll) xnopuny ta kaniit 6ixpomaty; Ochrobactrum rhizosphaerae
IMB B-7956, Buginenux 3 ¢inbTpaTis JIbBiBCHKOT0 NMOJIrOHYy TBEPAUX NOOYTOBUX Binxoxis, Ta Paenibacillus tundrae
IMB B-7915, Bupinenux 3i 3paska, 10 MiCTUB I'PyHT, MOX, Deschampsia antarctica (o. Bapcesnort, Mopcbka



AHTapkKTHKa), 32 BIUBY KynpyM(ll) xaopuzy Ta Kasiit 6ixpomary. BusiByieHo, 1o HarpoMakeHHs 6iomacu R.
yavorovii IMB B-7620 naii6inbue npurHiuytots CoCl2 Ta CuCl2. P. tundrae IMB B-7915 Ta O. rhizosphaerae IMB B-
7956 uyTausii go BrauBy K2Cr207, nopiBHsaHo 3 CuCl2. Cosi MeTasiB BIJIMBAIOTh HA MUTOMY IIBUJKICTb POCTY B
€KCIIOHeHIIiITHii1 ¢asi Ta TpuBanicTs sar-¢asu R. yavorovii IMB B-7620, P. tundrae IMB B-7915 Ta O. rhizosphaerae
IMB B-7956, i xapakTep uux 3miH € mramocnenudpiynum. FeC6H507, CoCl2, CuCl2 i K2Cr2O7 3yMOBIIIOI0Th
BiZIbHOpaJMKaJbHi NOMKO/KEHHS y KiIiTHHax R. yavorovii IMB B-7620, CuCl2 tTa K2Cr207 - y P. tundrae IMB B-7915
ta O. rhizosphaerae IMB B-7956, 1110 BUSIB/ISI/IM 32 3pOCTAHHSM BMICTY ITPOAYKTiB IEPEKMCHOTO OKMCHEHHS JIiMifiB i
KapOOHNBbHUX TPy y 6inkax. Y 3axuct 6akrepiii R. yavorovii IMB B-7620 3a BBy FeC6H507, CoCl2, CuCl2 Ta
K2Cr207, P. tundrae IMB B-7915 i O. rhizosphaerae IMB B-7956 3a BrnuBy CuCl2 ta K2Cr207 3any4yeHi eH3umMu
CHCTEMHU aHTUOKCUJIAHTHOTO 3aXUCTY (3MiHIOIOThCS KaTajasHa, CylepoKCUAANCMYTa3Ha, IIyTaTiOHIIEPOKCUIA3Ha,
rJIyTaTioOH-S-TpaHc(epasHa Ta IIyTaTiOHPeNyKTa3Ha aKTUBHOCTI). YIeplle BUSBJIEHO, 10 BaXKKi MeTaIn
CTUMYJIIOIOTh YTBOPEHHS I03aKJIiTUHHUX NOJiMePiB y 6akrepiit R. yavorovii IMB B-7620, P. tundrae IMB B-7915 Ta
O. rhizosphaerae IMB B-7956, a Tako>X BIIJIMBAIOTh Ha SIKiCHUH i KisibKicHMI1 ckiap nirmeHTiB R. yavorovii IMB B-
7620, 10 € BaXKJIMBUM [J151 BDKABAHHS LIUX 6aKTepiil. 3a BUKOPUCTAaHHS (PaKTOPHOTr'O aHajli3y Ta 3 BpaXyBaHHIM
BiIXWJIEHD Bifl KOHTPOJIIO AOCIIKEHNX [TOKA3HMKIB BUSBJICHI B3AEMO3B 13KM MK BMiCTOM IIPOJIYKTiB Aii
IIPOOKCUAAHTHUX PaKTOPIB 1 aHTUOKCUAAHTHUMH IIOKa3HUKaMU O6aKTepiil 3a BIJIMBY Pi3HUX COJIEeil METaliB.
BcraHosineHo, mo 3a BiuBy pepym(Ill) uurpary, kobanst(Il) xnopuny i kynpym(Il) xsiopuay B kitiTuHax R. yavorovii
IMB B-7620 noumkoAXxeHb 3a3HaBaJIY JIMiX, a 4151 3aXUCTy OyJIM 3ajIydeHi KaTanasHa, CyllepOKCUAAUCMYTa3Ha,
TJIyTaTiOHNEPOKCUIA3HA, [JIyTaTiOH-S-TpaHCcdepasHa, JIyTaTioHpeAyKTa3Ha aKTUBHOCTI, a TAaKOXK JIiKOIiH,
aHrinpoponoBibpuH i 6akTepioxysopodin a. [ins BuxkuBaHHS 6axkTepiii P. tundrae IMB B-7915 3a BnuBy Kamiit
6ixpoMaTy BaXXJIMBUMHU € €K30I10Jlicaxapyuiy i1 akTUBHOCT] €H3MMIB CUCTEMMU IIyTaTioHy. EH3MMU 3 NepoKcuAa3HoI0
aKTUBHICTIO 6€pyTb yyacTb y 3axucTi kiiTuH O. rhizosphaerae IMB B-7956 Biz IpsIMOro 41 OIOCEPEIKOBAHOTO
BILJIMBY ITPOJIYKTiB N€pEKNCHOr0 OKMCHEHHSI JIiMifiB, yTBOpeHUX yHacinoK aii kynpym(Il) xsopuny 4u Kasmtii
6ixpomary. [IpoIeMOHCTPOBAHO MO3UTUBHUI BILIUB JOCJiIPKYBaHMX O6aKTEPill y 1a60paTOPHUX YMOBAX Ha
[IOKa3HMKY POCTY IMIIEHULi: 3pOCTaja CXOXICTb HACIHHS, 301/1bLIyBaINCS JOBXKUHYU KOPEHIB i IaroHis, NiJiBUILLYBABCS

BMICT XJ10p0oQisy B TMCTKaX IIPOPOCTKIB.

2. In the dissertation, the relationships between the content of products of the prooxidants action (lipid
hydroperoxides, diene conjugates, thiobarbituric acid reactive substances, carbonyl groups in proteins) and
antioxidant indicators (activity of antioxidant defense system enzymes, thiols and extracellular polymers content)
was established for metal-resistant microorganisms belonging to distinct genera, that were isolated from different
biotopes with extreme conditions of existence, under conditions of increasing damaging effect on bacterial cells
caused by exposure to heavy metal compounds. The study of changes occurring in the bacteria
Rhodopseudomonas yavorovii IMV B-7620, isolated from the Yavorivske Lake (Lviv region, Ukraine), under the
influence of ferric(Ill) citrate, cobalt(Il) chloride, copper(Il) chloride, and potassium dichromate; Ochrobactrum
rhizosphaerae IMV B-7956, isolated from filtrates of Lviv solid waste landfill, and Paenibacillus tundrae IMV B-7915,
isolated from a sample containing soil, moss, Deschampsia antarctica (Berthelot Island, Maritime Antarctica),
under the influence of copper(II) chloride and potassium dichromate were conducted. It was found that the
biomass accumulation of R. yavorovii IMV B-7620 was most inhibited by CoCl2 and CuCI2. P. tundrae IMV B-7915
and O. rhizosphaerae IMV B-7956 are more sensitive to the effects of K2Cr207 than CuCl2. Metal salts affect the
specific growth rate in the exponential phase and the duration of the lag phase of R. yavorovii IMV B-7620, P.
tundrae IMV B-7915 and O. rhizosphaerae IMV B-7956, and patterns of these changes were strain-specific.
FeC6H507, CoCl2, CuCl2, and K2Cr207 cause free radical damage in R. yavorovii IMV B-7620 cells, CuCI2 and
K2Cr207 - in P. tundrae IMV B-7915 and O. rhizosphaerae IMV B-7956 cells, which was detected by the increase in
the content of lipid peroxidation products and carbonyl groups in proteins. In the protection of bacteria R.
yavorovii IMV B-7620 under the influence of FeC6H507, CoCl2, CuCl2 and K2Cr207, P. tundrae IMV B-7915 and O.
rhizosphaerae IMV B-7956 under the influence of CuCl2 and K2Cr207, the enzymes of the antioxidant defense
system are involved (catalase, superoxide dismutase, glutathione peroxidase, glutathione S-transferase and
glutathione reductase activities were changed). For the first time, it was found that heavy metals stimulate the



formation of extracellular polymers in the bacteria R. yavorovii IMV B-7620, P. tundrae IMV B-7915, and O.
rhizosphaerae IMV B-7956, and also affect the qualitative and quantitative composition of pigments in R. yavorovii
IMV B-7620, which is important for the survival of these bacteria. Using factor analysis and considering the
deviations from the control of the studied parameters, the relationships between the content of products of
prooxidants action and antioxidant indicators of bacteria under the influence of various metal salts were revealed.
It was found that under the influence of ferric(III) citrate, cobalt(Il) chloride, and copper(II) chloride in R. yavorovii
IMV B-7620 cells, lipids were damaged. Catalase, superoxide dismutase, glutathione peroxidase, glutathione S-
transferase, glutathione reductase activities, as well as lycopene, anhydrorhodovibrin, and bacteriochlorophyll a
were involved in the defense of R. yavorovii IMV B-7620 cells. For the survival of P. tundrae IMV B-7915 bacteria
under the influence of potassium dichromate, exopolysaccharides and the activity of the glutathione system
enzymes are important. Enzymes with peroxidase activity are involved in the protection of O. rhizosphaerae IMV
B-7956 cells from direct or indirect effects of lipid peroxidation products formed as a result of the action of
copper(Il) chloride or potassium dichromate. The positive effect of the studied bacteria in the laboratory
conditions on wheat growth was demonstrated: increased seed germination, the length of roots and shoots, and
the chlorophyll content in the leaves of seedlings.
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VIII. 3aKkJII04Hi BiZmoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Ickpa Pycnana flpocnasiHa
TOJIOBH pagu

Byacue IlpizBumie Im's I1o-6aThKOBI Ickpa Pycnana fIpocyasisHa
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Kak Osbra BononnmupisHa

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




