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AHHOTaNMA

B pabote mpuBeneHsl cBemeHMs 00 OCOOEHHOCTSX CTPYKTYpPHOW OpraHm3anmy (epMEeHTa W3 XJIOpOIDIacTOB
IIMTMHATA ¥ MATOXOHJPH cepma Obika. [lokazaHo, 9T0 KOMITOHEHTHI MEMOpaHHO-CBs3aHHOM yacTi AT®D-crHTa36I
NpeCTaBlIeHbl HECKOJIbKUMH TUIIAMM TOJMIENTUAHBIX Lened. IIpm 3ToM 10 cux mop ocTaercst HEACHOW
(byHKIMOHATBHAS POJTb Psiia U3 HUX. B To ke Bpemsi MexaHu3M (pyHKIIMOHUpOBaHUs epMeHTa in VIVO u in Vitro,
MO-BUJIUMOMY, HECKOJIBKO pazinueH. [lokazaHo, YTO 3NEKTPOXUMHIECKHI TpaJieHT Ha MeMOpaHax MUTOXOHPHHA
U XJIOPOILIACTOB CYHIECTBEHHO Pa3IM4acTCsl, a UMEHHO: IEKTPUYECKasl COCTABILIIOIIAs A1 MUTOXOHAPUH Ipu-
MEpHO B 4 pa3a BbIIlIe, YeM AJIsI XJIOPOILIACTOB, B TO BpeMs KaK XMMHUYECKHUI TpalieHT Ha MEMOpaHe MUTOXOHJIPUIA
B 10-15 pa3 amxe. Takas xapTrHa OOBACHSAETCS OCOOCHHOCTSMHU JIMITUIHOTO M OEIKOBOTO COCTaBa MEMOpaH, a
TaKKe METa0O0IMUECKUX MPOLIECCOB, MPOTEKAIOIINX B Pa3HbIX opraneiiax. Ha MemOpane MUTOXOHAPHUHN TPaiieHT
MOXKET OBITH OTYACTH 00YCIIOBJIEH BBICOKUMU JIOKATBHBIMU I'PAANEHTAMH KOHIIEHTPAIMI MeTa00IMTOB, HAPUMeEp,
- U TpUKapOOHOBBIX KHCIOT. XWMHYECKHH TPaJUCHT HEBENMK HW3-32 aKTHBHOW pabOThl KapOoaHTHIpas3
MHTOXOH/IPHH, a TaK)Ke aKTUBHOTO TOTpeOiIeHHsT KUCIOpo/a ¢ 00pa3oBaHUeM BOJIbI. BaxkHBIM yMO3aKITIOUeHUEM
clie/lyeT TIPH3HATh BO3MOXKHOCTh «pa3pbiBay KOHIIEHTpAIWA MOToKa MeTaboimToB 1ukia Kpebca B MUTOXOHIpHH
in vivo. B mpOTHBOMONOKHOCT 3TOMY 3HAYMTENbHAS BEIMYMHA XHMHYECKOTO TpajMeHTa Ha MeMmOpaHe
xJioporuiacta 00ycioBiieHa (OTOIM30M BOIBI M OTYACTH paboTe HEKOTOPhIX nepeHocunkoB DTLI, B To Bpems Kak
NEPBOHAYAJIBHO BO3ZHMKAIOLIAS 3JIEKTPUUECKAs COCTABISIOIAS PE3KO MAJAeT B CBA3U C MCIOJIb30BAHHEM STOU
SHEPTuM JJIs 3aIycka (poTonm3a BOIbI M TPAHCIOKALMK NPOTUBOMOHOB, B TOM YHCIIE AUKApOOHOBBIX KUCJIOT, YTO
TIO/ITBEPIK/IAETCSl KaK HOBBIMH JJAHHBIMH KCIIEPUMEHTA, TaK ¥ aHATN30M KIIACCHYECKHX HccienoBaHui. Jlenaercs
BBIBOJI O TOM, 4TO MexaHm3M oOpazopaHusi AT® B moOoM cilydae MOIDKEH BKIIFOYATh CIEMYIONINE HCXOIHO
HE3aBHCHUMBIE JIPYT OT Jpyra IMpOLECCHl, a UMEHHO: ()OPMHPOBaHHE JIOKATLHOTO JJIEKTPUYECKOTO MOTEHIIHANA,
JIBIDKEHHE TPOTUBOMOHOB ISl CO3/IaHNsI XUMHUUECKUX TPaJIMEHTOB Yepe3 MeMOpaHy, IOBTOPHBIA BXOJ MOHOB M
MOJIEKYNT JUisi co3faHus HampsokeHuss B ATd-cuHTase, a TakkKe HCIONBb30BAHHE 3TOM MEMOpaHHOH 3HEPruu
HanpspkeHust 171 oopazoBanust ATO.
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Abstract

This paper presents information on the structural organization of the enzyme from spinach chloroplasts and bovine
heart mitochondria. It is shown that the components of the membrane-bound portion of ATP-synthase are represented
as several types of polypeptide chains. However, the functional role of some of these chains remains unclear. At the
same time, the mechanism of enzyme function in vivo and in vitro appears to be somewhat different. It is shown that
the electrochemical gradient across the membranes of mitochondria and chloroplasts differs significantly: the
electrical component for mitochondria is approximately 4 times higher than for chloroplasts, while the chemical
gradient across the mitochondrial membrane is 10-15 times lower. This pattern is explained by the specific lipid and
protein composition of the membranes, as well as the metabolic processes occurring in different organelles. On the
mitochondrial membrane, the gradient may be partly due to high local concentration gradients of metabolites, such
as di- and tricarboxylic acids. The chemical gradient is small due to the high activity of mitochondrial carbonic
anhydrases, as well as the active consumption of oxygen to form water. An important conclusion is the possibility of
a "break in the concentration of Krebs cycle metabolite flux into mitochondria in vivo. In contrast, the significant
magnitude of the chemical gradient on the chloroplast membrane is due to water photolysis and, in part, to the activity
of certain ETC transporters. The initially occurring electrical component drops sharply due to the use of this energy
to initiate water photolysis and the translocation of counterions, including dicarboxylic acids, which is confirmed by
both new experimental data and an analysis of classical studies. It is concluded that the mechanism of ATP formation
in any case must include the following initially independent processes, namely: the formation of a local electrical
potential, the movement of counterions to create chemical gradients across the membrane, the re-entry of ions and
molecules to create straining in ATP-synthase, and the use of this membrane straining energy to form ATP.
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