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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 34.19, 34.27

Tema guceprauii:
1. Mexani3mu pzii cTpecoBux $paxkTopiB Ha 6i0CUHTE3 KOMIIOHEHTIB KJIITUHHOI CTiHKH, [103aKJITUHHOI'O MAaTPUKCY Ta

LJMTOIJIa3MaTUYHOI MeMOpaHU MiKpoOpraHiaMiB

2. Mechanisms of action of stress factors on the biosynthesis of components of the cell wall, extracellular matrix

and cytoplasmic membrane of microorganisms

Pedepar:

1. lucepraliito prucBsIY€HO BUBYEHHIO (Pi3UKO-XIMIUHUX, CTPYKTYPHUX Ta QYHKIIOHANBHUX 0COOJIMBOCTE OyIOBU
xiituHHOI cTiHkY (KC), no3akiyituHHOro matpukcy (I[1KM) i nuronnasmarnyHoi memo6panu (LIIM), siki BimirpatoTs
POJIb y CTIMKOCTI KJIITUH MiKpPOOpraHi3MiB 10 Aii (aKTOPiB CTpeCy Ta CTBOPEHHIO MOZEJ PerysiLii 6i0CUHTe3y
KOMITOHEHTiB-CKJIaIOBUX LIUX CTPYKTYp dakTopamu PiznkoxiMiyHOi mpupoau. BusisieHo BUCOKY (1o 99%)
CKOOPAMHOBaHICTb npoueciB cuHTe3y 6iskiB KC, nykpis KC i [TKM, KupHUX KACJIOT i CTEPOJIiB B MeMbpaHax, 110
IO3BOJISIE PO3IJILATH Lii CTPYKTYPH, SIK €IVMHY CUCTEMY 3aXUCTY KJIITHH Bifl INPOKOTO CIEKTPY YMHHUKIB CTPECY.
Bcranosneno okpemi komnoneHTu KC, TTKM i LIITM, ski pOpMYIOTb Me€XaHi4Hi BJIaCTUBOCTI KJIITHUH, CIIPUSIOTh

OCMOTOJIEPAHTHOCTI i CTIMKOCTI KJIITHMH 10 TEPOKCUIHOTO i KUCJIOTHOTO CTPECIB, 4O FTeHOTOKCUYHUX YNHHUKIB i



aHTHUOI0TMYHMX crIoyK. [TokasaHo, mwo ¢pepmenTu nosuipocdarasu PPN1i PPX1 HeobxinHi 1151 GopMyBaHHS
($heHOTUNOBOI | aJanTUBHOI BiIIIOBiAi KIITUH Ha Aio GakTopiB cTpecy. BUusiBieHo, 110 32 YMOBY OJHOYACHO] Aii
KOMILJIEKCY CTPECOBUX (PaKTOpiB 6iosIOriyHa BiflIOBiAb (POPMYyETHCS HA YMHHUK 3 HAHOIIbIIUM LUTO- i
reHOTOKCUYHUM MOTEHLiasIoM. BcTaHOBI€HO 6i0J10TiuHI J1aHKK, 4yTauBi 1o nii PY-EMB meTpoBoro,
CaHTHMMETPOBOTO i MisliMeTpPOBOro fiana3oHis. [Ioka3aHO 3aJ1eXHICTh €(EKTIB Bifl YaCTOTH, IIOTY>KHOCTI i TPUBAJIOCTI
OIPOMIHIOBaHHS. 3alIPOIIOHOBAHO MexaHi3M Jii PH-EMB, B OCHOBI IKOTO JIE>KUTb 3aTHICTh BUITIPOMIHIOBaHHS

CIIpUATHU YTBOPEHHIO aKTMBHUX Cl)OpM KM CHIO.

2. The dissertation is devoted to the study of physicochemical, structural, and functional features of cell envelope
structures (cell wall (CW), extracellular matrix (ECM), and cytoplasmic membrane (CM)), which play a role in the
resistance of microorganisms to stress factors and to create a model of regulation of biosynthesis of the
components of CW, ECM, and CM by physical factors. Various chemical and physical factors (nanoparticles,
antibiotics, genotoxic compounds, radiofrequency electromagnetic fields (RF-EMF)) caused changes of the cell
envelope structures of bacterial and yeast cells. The effect depended on the species and yeast Saccharomyces
cerevisiae cell envelopes changed in response to the wide range of factors, including RF-EMF of 40,68 MHz (15 W
and 30 W), and 1871 MHz (0.1-10 mkW /cm?2), without lacking cell viability. There was a high correlation (up to 99%)
between the levels of expression of some CW-proteins (Floll and Cwpl) and the content of sugars in the CW and
ECM, and with the content of fatty acids and sterols in membranes. In addition, the content of major sugars
(glucose and mannose) of CW and ECM changes in a dependent manner indicating an existence of a strong link
between these two structures. All these indicate that CW, ECM, and CM form a single system of cell protection
from a wide range of stressors. The content of N-acetylglucosamine, N-acetylgalactosamine and Nneuraminic acid
in the CW and ECM influence osmotolerance, mechanical stability, and survival of S. cerevisiae cells under the
action of peroxide and acidic stresses, genotoxic compounds, and antibiotics. The mechanical properties (stiffness)
of yeast cells depend both on the content of CW-proteins and sugars of the CW and ECM. It was found that
ergosterol does not play a decisive role in cell resistance to stresses, while the content of two other sterols
(silane,[[(3-0-22E)-ergosta-7,22-diene-3-yl] oxy]trimethyl-, and 5-Xi-ergost-7-en-3-o-(trimethylsiloxy)-)
significantly correlate with the cell viability under various chemical stresses. S. cerevisiae resistance to stresses is
mediated by an activity of polyphosphatases PPN1 and PPX1. Both enzymes participate in the processes of cell
response to various stresses, and the PPN1 was shown to be a trigger of the process of adaptive response. The
deficiency of cells on the PPN1 and /or PPX1 impact genome stability, gene expression, adhesive properties, and
antibiotic resistance of the yeast cells under the action of chemical stresses and RF-EMFs (40.68 MHz, 1871 MHz,
and 57-62.5 GHz). Under the simultaneous action of a complex of stress factors, the biological response form to
the action of factor with the highest cyto- and genotoxic potential. The biological action of the RF-EMF of meter
wave band (40.68 MHz) causes changes in various parts of the cellular organization but cause no lethal effects. This
type of EMF stimulated adaptive response process in yeast cells resulting in an increased resistance of exposed
cells to other stresses. RF-EMF of centimeter (1871 MHz) and millimeter (57-62.5 GHz) wave bands has cyto- and
genotoxic potential, has mutagenic effect, and decrease cell viability. The mechanism of action of the RF-EMFs
based on an ability to increase the content of intracellular reactive oxygen species, which, in turn, lead to
disruption of protein function, structure and stability of DNA, change intracellular osmolarity and pH that serves
as a signal to activate appropriate reparation processes and changes in structure and properties of CW, ECM, and
CM, etc. The proposed mechanism of biological action of the RFEMFs can be applied to regulate the composition

of cell wall, extracellular matrix, and cytoplasmic membrane.
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