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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 26.233.01

IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: IHCcTUTYT MiKpOGioIorii i Bipycosorii im. J.K. 3a6os0THOrO
HAH Ykpainu

Kopg 3a €IPIIOY: 05417087
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOH: IHcTUTYT MiKpOGioorii i Bipycosorii im. J1.K. 3a6on0THOrO
HAH Ykpainu
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 34.27.23

Tema guceprauii:
1. 3an1i30BiHOBIIOBAJIBHI MIKPOOPTaHi3MU y 6i0reoxiMivHUX IMKJIAX BYIJIeLo i 3asi3a

2. Fe(1lI)-reducing microorganisms in biogeochemical cycles of carbon and iron

Pedepar:

1. Ha ocHOBi TepMOMHaMiYHMX PO3PaxXyHKiB [TOKa3aHo, 1[0 MIKpOOPraHi3aMU MOXKYTb 3iICHIOBATH MOOii3aliio Ta
iMMoOGinizaliio crosyk 3aisa, a Takox BigHoBeHHs Fe(Ill) mo Fe(ll). 3anmizoBigHOBIOBAIbHI MiKpPOOPraHiamu
IIMPOKO MOMKPEH] B eKocucTeMax 060X MiBKyJb 3eMli. BUusiBeHO CTifiKicTh MiKpoOpraHiaMiB IPUPOIHUX
exkocucreM z10 Fe(Ill) konyenTpauieto 0,5-20 r /. Ha npuxnazni mramy Citrobacter freundii M1-31.1/1 nokasano
MOXJIMBICTb peryJsiLii MikpoOHOro MeTabosisMy 1151 TpaHcpopMallii CIIOJYK 3ai3a. Bucoka KOHLEHTpallisl CIIOIyK
3as1i3a B EKOCUCTEMAX, IIUPOKE PO3MOBCIOJIPKEHHS, BUCOKA YNCEJIbHICTD 3a71i30BiJHOBIIIOBAIbHUX MIKPOOPraHi3miB
Ta ix crifikicTs 1o Fe(Ill) y BUCOKMX KOHILIEHTPALliIX 3yMOBJIIOIOTh B3aEMOJiI0 MiIKDOOPraHi3MiB 3i CIIOJIyKaMU 3aili3a.
Lle cBimuuTb PO CYTTEBUI BIUIUB 3aJ1i30BiIHOBIIIOBAJIbHUX MIKPOOPraHi3MiB Ha 6ioreoximiuHi IMKIN
Tpancdopmallii Cnosyk Byriento i 3aniza. OTpuMaHi pe3yJbTaTy B IePCIEeKTUBI MOXKYTb CTATU OCHOBOIO [1JIs1

PO3POOKU HOBITHIX NPUPOJOOXOPOHHUX 6IOTEXHOJIOTIHM OYMIIEHHS BOJY Bifl CIIOJyK 3ajli3a Ta MiJiBUIEeHHS



BUIO0OYTKY 3asliza 3i 30iIHEHUX POIOBUILL.

2. The thesis is dedicated to investigation of the role of Fe(III)-reducing microorganisms in biogeochemical cycles
of carbon and iron and elucidation of regularities of microbial interaction with iron compounds. The pathways of
microbial interaction with iron compounds were analyzed on the basis of thermodynamic calculations.
Microorganisms were shown to carry out both iron mobilization and immobilization as well as reduction of Fe(III)
to Fe(1I). Systemic screening of ecosystems of Antarctic, Arctic, the Dead sea, the Black sea, middle latitude -
Ukraine, Georgia, and equatorial region - Ecuador was conducted. Fe(llI)-reducing microorganisms were shown to
be widespread in ecosystems of both hemispheres of Earth at quantity from hundreds to tens of millions of cells
per gram of sample. Moreover, the quantity of aerobic Fe(Ill)-reducing microorganisms was 10-100 times higher
then anaerobic microorganisms. Effectiveness of microbial Fe(III)-reduction was from 5 to 78 %. Resistance of
microorganisms of natural ecosystems to Fe(IIl) at the concentration 0,5-20 g /1 was shown. Maximal permissible
concentration of Fe(Ill) in liquid nutrient medium was 2-4 times higher then on agarized medium. The regularities
of microbial Fe(Ill) reduction in the presence of competing terminal electron acceptors (O2 and NO3-) were
studied. It is assumed that reduction of Fe(Ill) was non-specific due to the operation of nonspecific to Fe(III) redox
enzymes. The regularities of Fe(IlI) compounds transformation by soil microorganisms were shown. The ability of
microbial communities to maintain stability during the fermentation of substrate after addition of Fe(III) in
concentration of 0,25 g/1 can be used for modeling of their interaction with iron compounds. Effectiveness of
Fe(Ill) reduction by pure cultures of microorganisms isolated in the presence of Fe(Ill) at the concentration from
0,5 to 20 g/1 was established. Taxonomic position of the strains capable to reduce Fe(Ill) was established on the
basis of their cultural, morphological, physiological and biochemical properties as well as phylogenetic analysis
results. They were classified as Bacillus cereus, Bacillus thuringiensis, Citrobacter freundii, Pseudomonas mandelii,
Pseudomonas panacis. The possibility of regulation of microbial metabolism for iron transformation was shown on
the example of the strain Citrobacter freundii MI1-31.1/1. Mass-balance of reallocation of soluble and insoluble
Fe(1II) and Fe(II) compounds in culture liquid was obtained. High concentration of iron compounds in soil and
water as well as widespread and high number of Fe(Ill)-reducing microorganisms and their resistance to Fe(IlI) at
high concentration promote effective microbial interaction with iron compounds. This indicates significant
influence of Fe(lll)-reducing microorganisms on carbon and iron biogeochemical cycles. Obtained results can be
used in prospect as a basis of novel environmental biotechnologies of water purification from iron compounds and
increase of iron extraction from depleted deposits.
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