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Pedepar:

1. Incepraliist pUCBY€HA BUBYEHHIO OCOOJIMBOCTEN B3a€MO/Iii MyJIbTUPE3UCTEHTHUX 0 METaJIiB 6aKTepill 3
ioHamu Mmigi, kKagmiro i BaHazio. Bugineno 110 mramiB MiIKpOOpraHi3mis, CTIMKMX 10 BUCOKMX KOHLEHTPALil iOHIB
Mifii, Kagmiro, cpibJia i m'ATUBaJIEHTHOTO BaHAI0, 3 IKepPeJI 3 Pi3HUM PiBHEM TEXHOT€HHOTO HaBaHTa>KEHHS.
[TokazaHo OMiHYBaHHS FPaMHEraTUBHUX 0aKTePiil cepef, i3071b0BaHuX WTaMiB. CepeJ, i301bOBaHUX MITAMiB
IOMiHyBasiu MiKpooprasiamu 3 GeHOTUIIOM MHOKHHHOI cTifikocTi CuV (60%), CdV (50,9%), VAg (44,54%), Tomo.
BussineHi HOBi Miclis iCHYBaHHS BaHaJATBiAHOBIIIOBAJILHUX MiKpOOprauiamis. lllTamy 3 HAaBUIUM piBHEM
MHOXKMHHOI CTiIKOCTI 10 i0HIB BaXXKUX MeTaJIiB HajleXXanu 1o Buny Pseudomonas aeruginosa. ITokasaHo iHAyKLio
CTIIKOCTi MyJIbTUPE3UCTEHTHUX ITaMiB P. aeruginosa A03 Ta C25a o ioHiB Mifi Ta KagmMito i mramy P. aeruginosa
C25a no Banazary. [TokazaHo KOH'IOraTUBHUI ITEPEHOC JAEeTEePMIiHAHT CTIMKOCTi 10 iOHiB Mizi Ta kagmiio 3 mramy P.

aeruginosa C25a no wramy Escherichia coli J53. BctaHOBs€HO, 110 CTINIKICTh MyJIbTUPE3UCTEHTHUX WITaMiB P.



aeruginosa /10 ioHiB Mifi Ta KafimMil0 BU3HAYa/IaCh [IPMHANMMHI JBOMA Pi3HUMHU MeXaHi3MaMu - COPOLiTHUMNA
IpolecaMy Ha oBepXxHi kKiniTuH Ta AT®-3anesxxHumu cucteMamu ediiokcey. ITokazaHo 3maTHiCcTh mwTamis P.
aeruginosa BifHOBOBaTHU A0 60% BaHazaTy B Mikpoaepo@dinbHUX yMoBax. lleil npouec He O6yB MOB'sI3aHUH 3
aHaepoOHUM AuXaHHAM. Briepiue crioctepirany iHayKIilo 6akTepiabHOTO BiJHOBJIEHHS BaHANaTy B a€POOHUX
yMoBax iHri6iropom AT®a3Hoi akTUBHOCTI IULIMKIIOreKcuaKapboaiimi-gom. OnepskaHi aHi COPUSAIOTH 3'SCYBaHHIO

MeXxaHi3MiB 3axUCTy 6aKTepill Bifl TOKCUYHOI Aii BaXKKMX MeTaJIiB.

2. The final objective of the thesis was to study interactions of multiply metal-resistant bacteria and ions of copper,
cadmium and vanadium. 110 strains of microorganisms resistant to high levels of copper, cadmium, silver and
pentavalent vanadium have been isolated from sites with different level of technogenic influence. The presence of
microorganisms resistant to high levels of copper, cadmium, silver and vanadium in the sites with both low and
high level of technogenic influence has been shown. Gram-negative bacteria were prevalent among the isolated
strains. The new habitats of vanadate-reducing microorganisms have been found. Most isolated strains were
multiply metal-resistant. The multiple metal resistance phenotypes CuV (60%), CdV (50.9%), VAg (44.5%) were
predominant among the isolated microorganisms. Three strains with highest multiple resistance to heavy metal
ions have been identified as Pseudomonas aeruginosa. Copper and cadmium resistance of A17 and A03 strains was
shown to be inducible while that of A17 strain was constitutive. Vanadate resistance of C25a strain was inducible.
Heavy metal ions either stimulated or inhibited the exopolysaccharide production by P. aeruginosa strains. The
strains P. aeruginosa Al7, AO3 and C25a assimilated oil, diesel oil and hexadecane as a sole carbon source. Genetic
determinants of copper and cadmium resistance have been transferred by conjugation from P. aeruginosa C25a
strain to Escherichia coli J53. Copper and cadmium resistance of multiresistant P. aeruginosa strains was
determined by two different mechanisms - sorption processes on the cell surface and ATP-dependent efflux
systems. P. aeruginosa strains have been shown to reduce up to 60% vanadate under microaerophilic conditions.
Vanadate reduction started after the active phase growth. This process did not represent anaerobic respiration.
The possibility that vanadate reduction was the result of a spontaneous process has been eliminated. This is the
first report of induction of bacterial vanadate reduction under aerobic conditions by ATPase inhibitor
dicyclohexylcarbodiimide. The obtained results can provide new insights into the mechanisms of bacterial heavy

metal resistance.
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