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OnHa U3 OCHOBHBIX (DYHKIIMU (pepMEHTHBIX KOMILJIEKCOB, COCTABJISIIOIIMX 3JEKTPOH-TPAHCIIOPTHbIE (IbI-
XaTeJIbHbIE) LIETIM OPraHU3MOB, — TTO/IeP>XKaHUE KJIIETOYHOTO OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TOMEO -
CTa3a 3a CYeT OKMCIICHUS BOCCTAHOBUTEIBHEIX 3KBUBaieHTOB: NADH 1 xunomna. llutoxpom bd — yHuKanb-
Hasl TepMUHAJIbHAs OKCHAa3a lienieil MHOTUX 0aKTepHii, B TOM YMc/ie aTOreHHbIX. DTOT penokc-hepMeHT
compsiraeT OKUCJIeHWe YOUXUHOJIA WJIM MEHAXWUHOJIA MOJIEKYJIIPHBIM KUCJIOPOIOM ¢ 0Opa3oBaHUEM TIPO-
TOH-ABVKYIIIECH CUTbI — YHUBEPCAJTbHOMN 3HepreTudeckoit BamoThl. [TociienHssT NCTIONb3yeTCs OpraHu3-
MoM sl pousBonctBa ATP, ellle oMHOM 9HEPreTUYeCcKOi BATIOThI KJIETKU, OCPEACTBOM OKHUCIUTETbHO-
ro ¢ochopunupoBanus. Escherichia coli conepxut nBe okcunasbl Tuna bd — bd-1 n bd-11, xogupyembie
onepoHaMu cydAB n appCB coOTBeTCTBEHHO. YIUBUTEIBHO, HO 00a dhepMeHTa bd Takke BHOCST BKJIAl B
MOJIEKYJISIPHBIE MEXaHU3MbI MOJIEP>KaHUsI COOTBETCTBYIOLIETO OKMCIUTEIbHO-BOCCTAHOBUTEIBLHOTO 6a-
JIaHCa B OaKTepuaabHOM KJIETKE MyTeM HEMTpaiM3alii akTUBHBIX (hOpM KHCIIOpOoa, TAKUX KaK MepOKCHU]T
Bomopona. B mpencraBieHHOM 0630pe 0OOOIIEHBI TTOMyYeHHBIE 3a TTOC/IeNHee BpeMsT SKCITepUMEHTATbHbBIE
JIAHHBIE O PENOKC-MOLYJIUPYEMBIX AKTUBHOCTSIX LMTOXPOMOB bd-1 u bd-11 E. coli B ynanenun H,0,. Taxxe 06-
CyXIIaeTcsl BO3MOXKXHOCTb HAJIMUMST TAKMX aHTUOKCUIAHTHBIX CBOMCTB Y LIMTOXPOMOB bd Ipyrux GaKTepuid.

KioueBbie ci10Ba: pe1oKc-(hepMEHT, IbIXaTelbHas LeMb, IUTOXPOM bd, TeM, TIepoKcu Bonopoaa, Esche-
richia coli, TepMUHaIbHAsI OKCUIA3a, aKTUBHBIE (POPMBI KMCIOPOIa, OKMCIUTETbHBIN CTpece
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Cytochrome bd as Antioxidant Redox Enzyme
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One of the main functions of enzyme complexes that constitute electron transport (respiratory) chains of or-
ganisms is to maintain cellular redox homeostasis by oxidizing reducing equivalents, NADH and quinol. Cy-
tochrome bd is a unique terminal oxidase of the chains of many bacteria including pathogenic species. This
redox enzyme couples the oxidation of ubiquinol or menaquinol by molecular oxygen to the generation of
proton motive force, a universal energy currency. The latter is used by the organism to produce ATP, another
cellular energy currency, via oxidative phosphorylation. Escherichia coli contains two bd—type oxidases, bd-1
and bd-11, encoded by the cydAB and app CB operons, respectively. Surprisingly, both bd enzymes make a fur-
ther contribution to molecular mechanisms of maintaining the appropriate redox balance in the bacterial cell
by means of elimination of reactive oxygen species, such as hydrogen peroxide. This review summarizes re-
cent data on the redox-modulated H,O,-scavenging activities of cytochromes bd-1 and bd-11 from E. coli. The
possibility of such antioxidant properties in cytochromes bd from other bacteria is also discussed.

Keywords: redox enzyme, respiratory chain, cytochrome bd, heme, hydrogen peroxide, Escherichia coli, ter-
minal oxidase, reactive oxygen species, oxidative stress
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