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Pedepar:

1. Y npexcrapineHiit nuceprauiiiziil po6oTi Bnepie gocuigkeHo BruB ¢pepym (I1I) uutparty sIK Y4MHHUKA, SKUI
CIIpUYMHSIE OKMCHE IOMKOIKeHH KiiTuH Desulfuromonas acetoxidans IMB B-7384. BctaHoB/eHO, 10 Y
IOCTiIKeHUX 6aKTepill OKMCHEHHS KJIITHHHUX JIiNiAiB i 6iyIKiB BinOyBaeThCs 3a BiIbHOPAAUKAJIbHUM MEXaHI3MOM.
Brnepue nocnimkeno AT®-rinposasni aktuBHocCTi D. acetoxidans IMB B-7384 3a BIJIMBY pi3HUX KOHLEHTPALii
depym (II) nuTpaTy. BcTaHOBINIEHO, 1110, KPiM CYIIEPOKCUAANCMYTAa3| Ta KaTajla3y, BAKJINBY POJIb B
AHTUOKCUJIAHTHOMY 3aXUCTi BiflirpalOTh KOMIIOHEHTH IJIyTaTiOHOBOI CUCTEMHU, 30KPEMA, IJTyTaTiOHIIEPOKCHIA3a,
rJIyTaTioH-S-TpaHcdepasa Ta [JyTaTioHpeayKTasa. TakoXX B aHTUOKCUJAHTHUAN 3aXUCT LUX 6aKTepill 3a BILJIUBY
depym (II) uuTpaTy 3amydeHuil BifHOBIEHUH TIyTaTioOH. Briepiie BU3HaY€HO SKUPHOKUCIIOTHUM ckiaf D.
acetoxidans IMB B-7384 i npoanasnizoBaHo ioro 3miHu 3a BBy depym (III) nurpaTy. BcTaHOBIIEHO, 110 PeryJsisiis



HacuyeHocrTi yinigis D. acetoxidans IMB B-7384 3a BIiMBY i0HIB (epymy BiiOyBa€eThCA K Ha 6i0OCHUHTETUYHOMY
PiBHi (IJISIXOM CHHTE3Yy XUPHUX KUCJIOT i3 pO3rayly’K€HUM JIAHLIOTOM), TaK i Ha IOCTCUHTETUYHOMY (ILJISIXOM
YTBOPEHHSI >KUPHUX KUCJIOT i3 LIUKJIONPOIaHOBUM KisblieM). [1ifiopaHo JOHOPY eJIeKTPOHIB [1J1s1 reHepariii
eJIeKTpu4YHOro crpymy D. acetoxidans IMB B-7384 y Mikpo6HOMY NIaJIMBHOMY €JIEMEHTI. BCTaHOBJIEHO, 110
HaKOinb e(PEeKTUBHUMU JOHOPAMU €JIEKTPOHIB € CIOJIyKU, METab0J1i3M SIKUX CYITPOBOIPKY€EThCS BUBLILHEHHSIM
BiJHOBHUX €KBiBajIeHTiB. OTpUMaHi pe3yJIbTaTy PO3BUBAIOTh Cy4aCHi ySBJIEHHS MIPO BIJIMB iOHIB BAXKKMX METAJIIB,
30KpEMa, i0HiB pepyMy, Ha KJIITUHY CipKOBiJHOBJIIOBaJIbBHAX METAJIOBIHOBIIIOBAJIbBHUX MiKPOOPraHi3miB i ixHi

MEXaHi3MU 3aXUCTY.

2. In the thesis the influence of ferric (III) citrate as a factor that causes oxidative damage of Desulfuromonas
acetoxidans IMV B-7384 cells is investigated for the first time. Chosen concentrations of ferric (III) citrate allowed
to estimate the influence of metal salt at the slight inhibition of culture growth (10 %) and at the increasing of
inhibitory effect up to 50-60 %. It was determined that oxidation of cell lipids of investigated bacteria is occured
by free radical mechanism that is observed by the increasing of conjugated dienes content of the cells. At the
influence of metal salt D. acetoxidans IMV B-7384 cells accumulate significant amounts of lipid peroxidation
products, in particular lipid hydroperoxides and thiobarbituric acid reactive substances. It was shown that under
the influence of ferric (III) citrate protein molecules are also damaged as it is evidenced by the increasing of
content of carbonyl groups in proteins. For the first time investigated ATP-hydrolase activity of D. acetoxidans
IMV B-7384 under the influence of different concentrations of ferric (III) citrate is investigated for the first time. As
a result of investigation of enzymatic branch of antioxidant defense system of D. acetoxidans IMV B-7384 it was
found that important role in antioxidant defense is played by the components of glutathione system, in particular
glutathione peroxidase, glutathione-S-transferase and glutathione reductase except superoxide dismutase and
catalase. Also reduced glutathione is involved into antioxidant defense of these bacteria. For the first time the fatty
acids composition of D. acetoxidans IMV B-7384 is determined and it changes are analyzed under the influence of
ferric (I1I) citrate. It was found that changes of fatty acid composition of D. acetoxidans IMV B-7384 cells occur for
maintenance the appropriate level of cytoplasmic membrane fluidity as the response to the influence of ferric ions.
Indices of membrane fluidity of D. acetoxidans IMV B-7384 cells under the influence of ferric (IIl) citrate have been
analyzed. It was shown that regulation of lipid saturation of D. acetoxidans IMV B-7384 occurs on biosynthetic
level (by synthesis of branched fatty acids) and postsynthetic (by formation of fatty acids with cyclopropane ring).
Electron donors have been selected for electric current generation by D. acetoxidans IMV B-7384 in a microbial
fuel cell. Compounds that metabolism is accompanied by the release of reduced equivalents were determined to
be the most effective electron donors. Obtained results develop current understanding of the influence of heavy
metal ions, in particular ferric ions, on the cells of sulfur-reducing metal-reducing microorganisms and their

defense mechanisms.
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