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The influence of ferric (I11) citrate on ATP-hydrolases of
Desulfuromonas acetoxidans IMV B-7384

Hocnioonceno ennus pisnux xonyenmpayit gepym (III) yumpamy na ATD-cioponasu
Desulfuromonas acetoxidans IMB B-7384 npomscom womupvox 0i6 kyremueysanns. [lokazano, wo
numoma ATD-cioponasna axmusenicmes D. acetoxidans IMB B-7384 sminoemuvcs 3anexcho 6io
mMpueanocmi KyibmueyeanHs ma Kowyeumpayii coni memany. Buecenns ¢pepym (III) yumpamy y
8i0HOCHO Hu3bkux kounyenmpayisax (10-12 uM) cnpuuunsie spocmanns numomoi AT@-cioponasnoi
axmusnocmi kaimun D. acetoxidans IMB B-7384, nopieusno 3 koumponem. 3a 36inbutenns
Kkonyenwmpayii coni memany numoma ATD-cioponrasna axmusnicms D. acetoxidans IMB B-7384
ineibyemocs. 3i 30invuenuam mpusaiocmi Kynomugyeanus numoma ATD-cioponazna akmuHicms
3HUMCYembCs. Bruecenns  gepym  (III) yumpamy y cepedosuwje Kyibmugy8aHHsA CHPUHUHSE
spocmanns Na*, KH-ATd-asnoi akmusnocmi odnouacho 3 ineioyeanmam axmushocmi Mg -ATd-
2I0poaazu npoma2oM YoOmupbox 0iO KyIbmMugy8aHHsI.

3minu akmuenocmi AT®-cioponas moxcymev Oymu iHOUKAMOPOM CMPECOPHO20 GNIUBY,
Hanpukaao, MoKCUYHOCMI ANCKUX MEMAlis.

HUccneoosano enusnue paznuunvix xonyeumpayuii geppym  (IIl) yumpama na ATD-
euoponazer  Desulfuromonas acetoxidans HMB B-7384 6 meuenue uemvlpex CYMoK
kyabmusuposanus. [loxazano, umo yoenvuas AT®-euoponasnas axkmusnocms D. acetoxidans 4MB
B-7384  usmensiemcss 6 3asucumocmu  Om  NPOOOJHCUMENbHOCIU  KYIbMUSUPOBAHUS U
KOHYyeHmpayuu coau memannd. Brecenue ¢heppym (III) yumpama 6 omHOCUMENbHO HUBKUX
konyenmpayusx (10-12 mM) npusooum xk pocmy yoenvhoti ATD-eudponaznoi akmueHoCmu Kiemok
D. acetoxidans IMB B-7384, no cpasuenuto ¢ konmponem. Ilpu yeeruuenuu KoHyeHmpayuu coau
memanna yoenvras AT®-eudponazuasn akmusnocms D. acetoxidans #MB B-7384 uneubupyemcs. C
yeenuueHuem npoooalCumenbHocmu Kynomueuposanus yoeivnas AT®-eudponrasnas akmusHocmy
akmueHocmo cHudicaemcs. Buecenue gpeppym (I1I) yumpama 6 cpedy Ky1omueupoanus npueooum
k pocmy Na*, K*-AT®-a3noii akmuéHocmu 00HOBPEMEHHO ¢ UHSUOUPOBAHUEM AKIMUSHOCHIU I\/Igz+-
ATD-eudponazvl 6 meuenue uemvipex Cymox KyabmugupOGaHUs..

Usmenenus axmusnocmu AT®-eudponaz mocym Ovimb UHOUKAMOPOM CHPECCOPHOLO
6030elicmeus, Hanpumep, MOKCUYHOCTU MANCENbIX MEMAI08.

Desulfuromonas acetoxidans obtains energy for growth by the complete oxidation of
organic compounds with carbon dioxide formation under anaerobic conditions. It was investigated
that ferrum and manganese can be used as terminal electron acceptors in the processes of anaerobic
respiration, such as dissimilative Fe**- and Mn**-reduction, carried out by these bacteria [2]. D.
acetoxidans IMV B-7384 can be used as anode biocatalyst in microbial fuel cell with high electron
recovery through acetate oxidation to the electric current as a result of electron transfer to the anode
or 3d-type transition metals, such as ferrum and manganese, in the process of their reduction [4].
Investigation of changes of biochemical parameters of D. acetoxidans IMV B-7384 under the
influence of Fe (II1) compounds is important for optimization of the process of electricity
generation by these bacteria.

ATP-hydrolase is located in cytoplasmic membrane, and its subunits are exposed to both the
cytoplasm and the external environment. Therefore, the changes of this enzyme activity can be used
as an indicator of various stress exposure. Presence of ferric iron ions in the bacterial growth
medium could catalyze generation of organic reactive oxygen species, such as peroxyl (ROO") and
alkoxyl (RO radicals. Lipid peroxidation is one of the main reasons of cell damage and it’s
following death under the influence of reactive oxygen metabolites. It is known that lipid
peroxidation and membrane transport processes are somehow interrelated, but mechanisms of such
interaction are still unidentified. In our previous researches we have shown the influence of ferric
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(1) citrate on the intensity of lipid peroxidation of D. acetoxidans IMV B-7384 [3]. Significant
increase of the content of lipid peroxidation products (lipid hydroperoxides, conjugated dienes and
malondialdehyde) in bacterial cells has been observed under the addition of ferric (111) citrate into
the cultural medium. The increase of the concentration of lipid peroxidation products in bacterial
cells confirms free radical mechanism of oxidation of polyunsaturated fatty acids. Thus, for fulfiling
complete analyses of cell response against oxidative stress it was reasonable to investigate the
influence of ferric(l11) citrate on specific ATP-hydrolase activity, Na*,K *-ATP-hydrolase activity
and Mg?*-ATP- hydrolase activity of D. acetoxidans IMV B-7384.

Bacteria were cultivated in the modified Postgaite C medium during four days under the
anaerobic conditions and temperature +27°C with addition from 10 to 20 mM of ferric (111) citrate
into the growth medium. Control samples didn’t contain investigated metal salt. Chosen
concentrations of metal salt caused inhibition of bacterial growth by 20-50%. Activities of ATP-
hydrolases were investigated as described [1].

It was shown, that specific ATP-hydrolase activity of D. acetoxidans IMV B-7384 is
changing in dependance on duration of ferric (111) citrate exposure and concentration of metal salt.
Addition of ferric (I11) citrate in relatively low concentrations (10 — 12 mM) causes increasing of
specific ATP-hydrolase activity of D. acetoxidans IMV B-7384 in comparison with control.
Activity of investigated enzymes was inhibited under the increasing of metal salt concentration in
bacterial growth medium. Increase of duration of D. acetoxidans IMV B-7384 cultivation causes
decrease of ATP-hydrolase activity. Addition of ferric (11l) citrate causes simultaneous increasing
of Na*, K *-ATP-hydrolase activity and inhibition of Mg® *- ATP- hydrolase activity during four
days of bacterial cultivation.
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