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BriepBhie 10Ka3aTeIbCTBO (PYHKLIMOHMPOBAHUS KUCIOPOI-peaykTasHoro Na*-Hacoca (Na*-nepekaunBaroomeii -
TOXPOM-C-OKCHIA3bl chb;-TUIa) OBUIO MOTYYSHO TIPU M3YYSHUH IBIXaTeIbHOM LIETH SKCTPEMaJIbHO aIKaTM(bUITb-
Hoit 6akrepuu Thioalkalivibrio versutus [Muntyan, M. S., et al. (2015) Cytochrome cbb; of Thioalkalivibrio is a Na*-
pumping cytochrome oxidase, Proc. Natl. Acad. Sci. USA, 112, 7695-7700]. B HacTos11eli paboTe MpoBeaecHA UMMY-
HOzeTeKIMsT U uaeHTudukaius stoii Na'-nepekaunBarolieil HUTOXPOM-c-OKCUIA3bl, SIBJISIOLICICS TTPOIYKTOM
ornepoHa ccoNOQP. C moMOIIbI0 KPOJIMYBMX MOJUKIOHAJIBHBIX aHTUTEN, TOJYYEHHBIX Ha TTpeacka3aHHy0 C-KOH-
IIEBYI0O aMTHOKMCJIOTHYIO ITOC/IEIOBATEIbHOCTh KATATUTHUECKON CYOBEIMHUIIBI, TTIOKA3aHO, YTO OKCHIa3a chb;-Tu-
I1a CUHTE3UPYETCs B KJIETKAaX OAKTepUH U JOKAIM3YeTCsI B €€ MeMOpaHax; CyObeUHMIIA OKCUAA3bl C MOJI. MacCoit
48 xlla aBnsercsd katanutuyeckoi, CcoN; cyorenruHulibl ¢ Moji. Maccamu 29 u 34 x/la, CcoO u CcoP, cooTBeT-
CTBEHHO SIBJISIOTCS uTOoXpoMaMH ¢. Omipenenerbl Teopetndeckue 3HaueHusI pl cyosenmuun CcoN, CcoO u CcoP.
TTokazaHo, uto yactu cyobeanuul CcoO u CcoP, akcrioHupoBaHHbIE B BOAHYIO a3y Ha P-cTopoHe uuromia3ma-
TAYECKOI MeMOpaHBI KJICTOK, 00OTallleHbl OTPULIATEILHO 3apSKEHHBIMU aMUHOKHMCIIOTHEIMUA OCTaTKaMM, B OTJIM-
4yye OT rpaHMYAlINX C BOXHOM (pa30ii yacteil mHTErpanbHoii cyobenuuuibl CcoN. Takum obpaszom, Na*-nepeka-
yuBalolias [IMTOXPOM-c-oKcHuaasa 1. versutus Kak 1Mo GYHKIIMW, TaK U 110 CTPYKType IEMOHCTPUPYET ITPUCITOCO0-
JIEHHOCTh K 9KCTPEMAJIbHO IIEIOYHBIM YCIOBHSIM.

KITFIOYEBBIE CJIOBA: Na*-Hacoc, IIUTOXpOM-C-OKCHIa3a, IKCTpeMODUINs, alkaauduins, okcuaasa chb;-tumna.
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For the first time, the functioning of the oxygen reductase Na*-pump (Na*-pumping cytochrome ¢ oxidase of the
cbb;-type) was demonstrated by examining the respiratory chain of the extreme alkaliphilic bacterium Thioalkalivibrio
versutus [Muntyan, M. S., et al. (2015) Cytochrome cbb, of Thioalkalivibrio is a Na*-pumping cytochrome oxidase,
Proc. Natl. Acad. Sci. USA, 112, 7695-7700], a product of the ccoNOQP operon. In this study, we detected and iden-
tified this enzyme using rabbit polyclonal antibody against the predicted C-terminal amino acid sequence of its cat-
alytic subunit. We found that the this cbb;-type oxidase is synthesized in bacterial cells, where it is located in the mem-
branes. The 48-kDa oxidase subunit (CcoN) is catalytic, while subunits CcoO and CcoP with molecular masses of 29
and 34 kDa, respectively, are cytochromes c. The theoretical p/ values of the CcoN, CcoO, and CcoP subunits were
determined. It was shown that parts of the CcoO and CcoP subunits exposed to the aqueous phase on the cytoplas-
mic membrane P-side are enriched with negatively charged amino acid residues, in contrast to the parts of the inte-
gral subunit CcoN adjacent to the aqueous phase. Thus, the Na*-pumping cytochrome ¢ oxidase of T. versutus, both
in function and in structure, demonstrates adaptation to extremely alkaline conditions.

Keywords: Na*-pump, cytochrome ¢ oxidase, extremophily, alkaliphily, chb;-type oxidase
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