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TOM 3/1eKTPOHA H compoBoxaaercs BoigesendeM Op uz HyO
u obpasosanneM NADPH u3 NADP+, Tlpu uukanueckom
($ochOpHIHPOBAHHH 3IJIEKTPOHBE INMEPEHOCATCS LHKIHYECKH
yepe3 MyHKTH HOCHOPUIHPOBAHHS MO «3AMKHYTOMY» yuacT-
Ky 3JeKTPOH-TPAHCIOPTHOHN LeNH, H B KayecTBe eAHHCTBEH-
Horo mpoaykra obpasyercas ATP. OGe cHcTeMB nokasasbl
Ha puc. 5.2, 4.

5.3. Heumkanueckuii TPaHCHOPT 3JEKTPOHOB

Heuukanyeckuit TpaHCMOPT 3/AeKTPOHOB — 3TO OCYILECTB-
JsieMoe 32 CYeT SHePIrHH CBeTa yJajeHHe 3/eKTPOHOB C HH3-
KOl SHepruefl H3 MoJIeKyJaBl BOABI (IPH 3TOM B KauecTse
NMOGOYHOTO NPOAYKTA BBIAGASETCS KHCIOPOJ; CM. ONHCaHHe
peakuud Xwjjaa B 1. 2) 4 TPAHCIOPT ITHX IJIEKTPOHOB MO
e TNepeHOCYHKOB cO Bce Gojiee HH3KHM TNOTEHIHAJOM,
3aBeplIalOIIHiICT 06pPa30BaHHEM CHJABLHOTO BOCCTaHOBHTEJNS
NADPH c¢ norenunanom —0,34 B. Ilpouecc aToT MOXKHO
ONHCaTb B BHJAE NPOCTOTO YPaBHEHHS:

NADP* 4 H,0

NADPH + — 0O, -+ H*.
XJ10 POTLIACTHL 2
U3 nepeHOCUHKOB 3JEKTPOHOB HAEHTHOHUIHPOBAHH XJIOPO-
bunn a, xUHOHEI, uHTOXpoMbl b u [, Fe-S-6eaku, mnaacro-
UHaHKH, QeppeloKCHH, Pa3jHUHbe PeAYKTa3hl,
O6pazosanne ATP npoucxomuT B pesyjbTaTe peakuuit
tochopUIHPOBAHHA, 06583aTe/NbHO COMPSXKEHHBIX C IIepeHo-
COM 3JICKTPOHOB OT XHHHHOB K unutoxpomy f. MHBIMH craoBa-
mu, NADPH u ATP o6pasyioTca B Xo/le HEIHKIHUEQKOTO
docdopuanpoBaHusi, IpH KOTOPOM MEPEHOC 3JeKTPOHOB OT
moJiekyabl Boasl Ha NADP+ compsiken ¢ cuntesom ATP.
CyMMapHyI0 peaxi{io MOXKHO 3alHCaTh TaK:

Cser (2e7)

ADP* O -+ 2ADP -+ 2P;
N O+ T 2P XnoponnacTer

NADPH - H¥ -+

L 2ATP L ——;— 0,.

Kax siBcTByeT H3 3TOro ypapHeHHsl, B MeMGpaHe xJjopolaac-
ta Monekyna H,O mox neficTBHeM cBeTa paculenJsieTcs C
BoifeslenHeM atoma kueaopopa (e mosaeryan Og), a BH-
cBOGOXK IaI0UHeCs IPH 3TOM JABa 3/1eKTPOHA NepeHoCqATcs Ha
NADP+ pmecrte ¢ nByms npotonamu (H+*) ot moiiekysasl Bo-
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LB, 4TO NMPHUBOAUT K 06pa3soBaHHIO CHABHOTO BOCCTAaHOBHTe-
asi NADPH. Oznnospemenno u3 ayx Mosekysa ADP u asyx
0CTaTKOB Heopranuyeckoro docdata (2 P;) cHHTe3HpYIOTCA
nse mosekynsl ATP, u npouQxosuT 3amacaHHe SHepriu B
Bune ATP.

Mousnekyasl NADPH u ATP ucnoaessdywoTca B KauecTBe
«aCCHUMHJIAIMOHHOM CHJIbI», HEOGXOZUMOH A0 BOCCTAHOBJE-
Hust COg 10 yraeBOJOB B TEMHOBHIX PEAKIHUAX, KOTOPBIM IIO-
cBfllieHa caejylolnas raaBa. Vitak, Ha mepBofl cTajuu Ipe-
BpallleHH#i CBETOBOH 3HEPruH B XHMHYeCKyl0 3amacaercs
«aQCHUMUJISIIUOHHAS CHJIA%.

Ilpouecc mepeHoca 3JeKTPOHOB INPH  HEUHKJIHYECKOM
dochopuaHpOBaHHH cXeMaTHUYeCKH TIoKasaH Ha puc. 5.2, A.
B ocHoBe 3Tol cXEMH JIEXKHT OCTPOYMHas THHoTe3a XUjlJja
i Dennaana (Bendall), smasunyras umu B 1960 r. Ha mka-
Je Cjepa OTJIOXEHH TOTEHLIHAaJbl BCEX TIEPEHOCUHKOB —
KOMIIOHEHTOB 3JIeKTPOH-TPAHCIOPTHON LeNH; NPH 5TOM IOJ-
pasyMeBaeTcsi, UTO NOCJIELOBATEJBHOCT NIEPEHOCA 3JEKTPO-
Ha BO MHOI'OM 3aBHCHT OT TOTeHIHasa nepeHocuukos. Ilpu-
BelleHHas CXeMa JOBOJbLHO TOYHO OTPAXKaeT TYTh NepeHoca
snekTporoB. O ee CIpaBeAJHBOCTH C BBICOKOH CTeNEHbBIO
BEPOSITHOCTH GBHAETEJNBCTBYIOT H BCE MMeIOIINECs B HACTOS-
nee speMs paHHble, CoBpeMeHHble TIPeJCTaBJEHHS O pac-
TIOJIOKEHHH TNIePeHOCYHKOB 3JEeKTPOHOB B MeMGpaHe NpPOMJ-
JIOCTPHPOBAaHHl Ha PHUC. 5.2, 5.

BarasiHyB Ha cXeMy, HeTPYAHO YBHAETb, YTO AJIf TOIHS-
THS 3JEKTPOHA OT YPOBHS OKHCJIHUTENBbHO-BOCCTAHOBHTEJIBHO-
ro TOTeHIHana, COOTBETCTBYIOLIEr0 OKHCJIGHHIO BOIH
(+0,82 B), no yposus NADPH (—0,34 B) ucnosbsyworcs
JIBe pa3Hble CBETOBHE peakluH, oOOGO3HayeHHBE Ha pHC.
52, b kak ¢ortocucrema I (®C I) u dorocucrema II
(@C II). Pasnuyalorest 3TH CHCTEMBI IO THOY XJopoduana,
norJoliaiomiero G0JblIyI0 YacTh CBeTOBOH 3Heprud. Porto-
cucrema | HQmoOAB3yeT 3HEPTHIO CBETAa, NOIJIOLEHHONO XJO-
poduaioM a, roayboBaTo-3ejeHbM THIMEHTOM ¢ MaKCHMY-
MOM TIOIVIOLIeHHs B pactBope npu 660 um, Porocucrema II
NoJyyaeT SHEPrHI0 Kak OT XJopoduasaa a, TaK U OT XJAOPO-
dunna b, poacrsenHoro eMy THUIMEHTa, HMEIOIIEr0 XKeJTo-
BaTo-3€JIeHblH LBeT H MakCHMyM morJoineHus npu 643 um
(eM. ra1. 3). Xunopoduaa a COAEPHKHUTCS BO BCEX BBLICLIHX
pPaCTeHHAX H BOAOPOC/IAX, TOTAA KaK XJ0pOdU/I b, THTMEHT
BCTIOMOraTeabHBH, 06HApYyXKHUBaeTCsd TOJbKO Y BHICIIMX pac-
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TeHHH u 3eseHBX BoJopocsefl. CHuHe-3eleHHE BOLOPOCJAH B
KayeCTBe BCIOMOTraTeJbHBHIX NUIMEHTOB B ¢orochcTeMe 11
MOTYT COAepkaTh (PUKOUHAHHH H anJoGHUKOUMAHHH, a Kpac-
Hble BOJOPOCTIH — (PUKOIPHUTPHUH.

[TepBrie naHHBIE O BO3MOXKHOM YYacTHH [IBYX CBETOBBIX
pearuuit B npouecce GorocuHTesa OBIK HOJYYeHH B pabo-
Tax dMmepcona (Emerson) u coTpyaHHKOB, NPOBEIEHHBIX B

680uM+5621m Tonbko 680nm Temugra

Brnroyenue
cBera

AA 6580 um

1
0 5 10 15
Bpemsa, ¢

Puc. 5.3. Oknciiende U BOCCTAHOBJEHHe HTOXpoMa [ y KpacHoli BOAO-
popocau Porphyridium. AA — u3MeHEHHS ONTUYECKOR NJOTHOCTH NpPH
420 HM, O0YCJOBJCHHLIC M3MCHCHHEM OKHCAWTENLHO-BOCCTAHOBHTEALHOTO
COCTOSHUA UMTOXpOMA [. YBeluueHHe ONTHUECKON NNOTHOCTH IIPOHCXO-
JAT OPM OKHCTEHWH LHTOXPoMa [, yMeHbleHHe — IPH BOCCTAHOBJEHHH
uuroxpoma f. Ceer ¢ aJauHOH BoJHW 680 HM norvomaercs (pOTOCHCTE-
moit I (xaopodunioMm a), cBer ¢ AJHHOH BOJHH 562 HM HOIJIOUIaeTCs
dotocucremoit 11 (dpuxozpurpunom). {Duysens, Amerz, Biochim. Bio-
phis, Acta, 64, 243, 1962.)

1943 u mocaexyiouite rogbl (cM. Takxke ra. 4). Onu nokasa-
JH, yto anas BoccraHoBsenus COz mo yraepomos Tpebyercs
OCBelleHHe JyYaMd ABYX AJHH BOJH B TeX ¢lydasX, Korja
OMH M3 Jydell MOIVIOUMIAeTCs TOAbKO XJOpOoQHIIOM a, T. €.
HMeeT AJHHY BOJHBI, Hamnpumep, Gosablie yem 680 HM, Oxa-
3aJ10Ch, UTO AJs abdexTuBHOro GoTOCHHTE3a HYKHO, YTOOH
JAJIHHA BOJIHBI BTOPOIG Jyya COOTBETCTBOBAaJa NOIJIOLIEHHIO
xjgopodunnaa b y BHCIIUX pacTeHH# U 3eJeHBIX BOJLOpOciel
U TIOTJIOU[EHHIO APYTHX BCIOMOTaTeJbHBIX TIUTMEHTOB y CH-
He-3eJleHbIX, KPaCHEX H GyphIX BOZOpOCHei.

JanbHefiline CBUAETENLCTBE B M0JB3Y TOTO, YTO JJIs HE-
IIMKJHYeCKoro nepeHoca anektponos or HeO x NADP+ ny-
JKeH CBeT AByX PAa3HbIX AJIMH BOJH, OBUJIH TIONYYEHH B OIBI-
Tax, NOCBAUICHHbIX ONpPEfENEeHHI0 H3MEHEHHs OKHCAHTEJIbHO-
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BOCCTAHOBUTEJBHOIO COCTOSIHUSI IUTOXPOMOB B XJOpoIJaac-
Tax Bojgopocie#i. Kak BHAHO H3 CXeMBl, [OKa3aHHON Ha
pHC. 5.2, HUTOXPOM [ CJAYKHT IPOMENKYTOUHHIM TIepPEHOCUH-
KOM 3JIEKTPOHOB Mex iy (orocucremoit I u porocucremoit I1.
[IpnMeHsIsT BBICOKOUYBCTBUTEJbHBIE METOJBI CHeKTpOdOTO-
METPHU (CM. TJI. 4), MOXHO ONPEJENUTh OKHCJIHTENLHO-BOC-
CTAHQBHTEJNBHOE COCTOsIHHE 1UHTOXpoMa f. Omnpenesenue
KOJHYeCTBEHHHX H3MEeHeHH{ TOrJoUeHHsl NPOBOASAT B Xa-
pPaKTepHHIX MOJOCAX MOMVIOLIEHHs UHUTOXpoMa [ ¢ MaKCHMY-
maMu npu 422 u 550 HM; AJAHHB BOJH AeACTBYIONIEr0 CBETa
noabupamT Tak, YToGLl OHH COOTBETCTBOBAJM TIOMVIOUIEHHIO
pasubx ¢orocucreM. PesynbpTarel  u3MepeHUH TpPHUBEIEHH!
Ha puc. 5.3. B TeMHoTe uuTOXpOM [ B XJI0pomnsactax oGbHYHO
HAXOMUTCH B BOCCTAaHOBJIEHHOM cocTosiHMH. Ecan ocse-
aTth BOJOPOCAH CBETOM C AJHHOA BoJub 680 HM, KOTOpBIH
norJioldeTcsl npeuMyniectseHHo gortocucremoit I (r. e. xJj0-
podpunioM a), To y KpacHo#t Bogopocau (Porphyridium)
3JIEKTPOHBI NEPEXOsAT OT LUTOXpoMa [ Ha (eppenoKCHH H
nanee Ha NADP+— unroxpoM [ B pesyibrare oKHCIAETCS.
Ecan 3arem BRJIIOUMTL BTOPOH HCTOUHHK CBeTa C AJHHOH
BOJIHH 562 HM (3TOT CBET NPEHUMYyIeCTBEHHO MOIJIOUAeTCs
¢orocucremoit 11, 1. e. PukoapUTpHHOM B cayuae KpacHOH
Bogopocian (Porphyridium), ucnoJb3oBaHHO® B ONHCHIBae-
MOM OMNLITE€; YACTHYHO CBeT TOorJouaercss U ¢GoTocucre-
moit 1), To UHTOXPOM [ BOCCTaHABIMBAETCS, MONYYAS SJEKT-
poHnl ot (ortocucremsl 11, OTMeruM, ogHako, YTO MOJHOFO
BOCCTAHOBJIEHHS NIPH 3TOM He JOCTHraercs, NOCKOJBKY, KaK
yKe YIOMHHAJ0Ch, TpH 562 HM doTtocucteMa I TakxKe B He-
KOTOpO# cremend Bo30Oyk)jgaercs ¥ NOSTOMY  OTHUMaeT
2JIeKTPOHBI OT UTOXpoMa [, CHOBa OKHCJsIs ero. B TemHOTe
LUTOXPOM f BO3BpamlaeTcsi B CBOe HCXOAHOE, BOCCTAHOBJEH-
HOe COCTOsIHHe, KOTopoe HabJogajloch M B Hayase OMbITA,
DKCIepUMEHTH Takoro poga ObJaH HauyaThl  JLI0fi3eHCOM
(Duysens) s 1961 r.

AHasornuHble H3MepeHHs OBIIM NpOBEIeHH CpaBHHTENb-
HO HEeJaBHO C LeJbI0 H3yUeHHs NPOLEeCcCOB OKHCJEHHS H BOC~
CTaHOBJeHHsl mUTOXpoMa b B xsopomsnacrax. Takue ONBITH
UMeI0T OUeHb BayKHOE 3HaueHHe, TNOCKOJBbKY II03BOJSIOT
YCTaHOBHTH IIOCJNEN0BATENbHOCTh MEPEHOCUHKOB 3JEKTPOHOB
B 3JIeKTPOH-TPaHCNOpTHOH uenu. [IpoBegenne TakKUX ONHITOB
CONpsi?KeHo ¢ OGOJBLUIMMH  TeXHUYECKUMH TPYJAHOCTAMH,
00yCJIOBJICHHBIMH HeO0OXOIHMOCTBIO CO314Th TAKHE YCJOBHS,
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B KOTOPBEIX MOJKHO DPETHCTPHPOBATH H3MeHEHHs! COCTOSTHHSA
JIHLIb OAHOTO mepeHocynka. ONHAaKo BaXKHOCTh Pe3yJbTaToB
OnpaBAblBaeT YCHJIHUs HccjepoBaTedefl.

M3 xyioponsacToB yxKe BbiIEJIEHO MHOrO PasiHuUHBIX
KoMIoHeHToB {cM. ri. 3). OgHako Ha OPHUBEJEHHOH cXeMe
(puc. 5.2) mokazaHml JHIb T€ U3 HHUX, POJb KOTOPHX B lle-
T TEepeHoCa 3JeKTPOHOB ONpejieseHa HA  CErOAHSAIIHHMA
JAeHb JOCTATOYHO TOYHO, DTH TEPEHOCYHKH OBIIH BbIAEJEeHH
H OXapaKTepHU30BAHH XHMHYECKH. B HacToslee BpeMsa yikKe
JAOBOJIBHO XODOLIO H3Y4YeHBl, HamnpuMep, (EeppelfoKCHH U
MJACTOIMAHUH H B MeHpllIeH CTeNeHU — UUTOXPOMBL bg u |.
TlpuBogunuce MHOrOYHC/AEHHBIE OMBITH 10 H3OHPaTeJbHOMY
YAaJeHHI0 U3 XJOPOILIACTOB TOI'O MJU HHOrO TepeHOCYUKa
3J1eKTPOHOB. [Js1 9TOr0 XJOPOMIACTH OTMBLIBAJAN BOAOH HJIH
pasbaBieHHBEIMH pacTBopaMu gertepreHToB. Mcmosbzosaan
TakXe 3KCTPAarupoBaHHe OPFaHHUECKHMH pPacTBOPHTENsIMHU,
JNeficTBUE yJabTPasByKa MaJjiodl HHTEHCHMBHOCTH H T. A. B pe-
3yabrare Takod o6paboTKH MOXKHO HAGJIOAaTh TodaBjeHHe
TOM WM HHOM PEakIHH HePEHOCa JEeKTPOHOB, a NMOCJEAYIO-
illee Ao0aBjeHHe OYHILEHHOTO 3KCTPAarHPOBAHHOIO KOMIO-
HEHTa NPHUBOAUT K BOCCTAHOBJEHHIO NMpOLECCa 3JEKTPOHHO-
ro TpaHcnopra B MeMOpaHax XJopomnnacToB. ONBITH Takoro
poaa OBIM yCHEUIHO NpOoBeleHbl ¢ IIaCTOXUHOHOM, MJ/1acTo-
HaHHHOM, (QeppefoKCHHOM, a Takxe ¢ ¢pepMeHTOM (Paa-
BONPOTEUIOM), TIEPEHOCAIIUM 3JEKTPOHHLL OT (PeppeaoKCHHA
K NADP+, Pe3yJbpTaTh 3THX ONBITOB 20T AONOJHHUTEIbHBIE
CBEJIeHHsT O B3aUMHOM pAaclojioXeHHH  TepeHOCYHKOB
3JIEKTPOHA.

H3MepeHus: 3/eKTPOHHOTO NapaMarHHTHOrO pe3oHaHca
IpU HU3KUX TeMnepaTypax (oT 4 mo 78 K), nposelieHHHEE B
TIocJeHEe JeCsTHIIETHE, MO3BOJMIHN BHISICHUTh POJb MHOTHX
IapaMarHUTHBIX IIEHTPOB B XJOPONJacTax KaK KOMIIOHEHTOB
2JIeKTPOH-TpaHcnopTHol uend. McnospsoBanne Takoro moj-
XOJa BMeCTe ¢ H3MEPEHHUSIMH OKUCJHTENbHO-BOCCTAHOBH-
TeJbHOrO TOTEHNUHANa B aHa3pOOHBIX YCJOBHAX INO3BOJIHJIO
YCTaHOBHUTBH PAacHOJIOXKEHHE B 3JeKTPOH-TPAHCIOPTHOH LenH
XJIOPOTIJIACTOB TAKHUX NepPeHOCYHKOB 3JEKTPOHOB, KAK JKeJe-
so-cepHBll nentp Pucke (Rieske), oGosHauaemmii Fe-Sg,
2keje30-cepHble HeHTpH Fe-Sa u Fe-Sg, a rakke wnentp X,
TOYHAasi MPHPOJA KOTOPOTC MOKA €llle He YCTAHOBJEHA, XOTs
€CThb OCHOBaHMsI AyMarth, 4TO OH mpeAcraBiasiet coGoii Fe-
copepxamui xuHoH. Hu ofMH U3 9THX 1NepPEeHOCUYHKOB ele
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He yAajoch TMOKa BHAGIUTH U3 MeMOpaH B UMCTOM BHIE.
Tounaa mocjeI0BaTeJbHOCTh MEPEHOCYUKOB Ha y4acTKe OT
X 1o dheppenokcuna 1oka ellie He W3BectHa. Bo3moskHo, uTO
Mexay Pzoo 0 X HMeeTCs eille OJHH NMepeHOCUHK 3JEKTPO-
HOB.

B ussimHbix ombiTax, npoBegeHHHX Jlesunom (Levine),
bumronom (Bishop) u apyrumu uccie1oBaTesIMH € HCIOJb-
30BaHHEM MYTaHTOB 3eJeHod Bomopocau Chlamydomonas,
TaKXKe OBbUIH TIOJIYUYEHB JaHHBIE, CBUAETEILCTBYIOLIHE O TI0-
CJ1e0BaTEeNbHOCTH NEPEHOCHHKOB 3JEeKTPOHOB, MOKa3aHHON
Ha puc. 5.2. BuiK nonyd4eHE MyTaHTH 3TOH BOAOPOCIH, Ae-
(hexTHBle IO pPa3HBIM Y4acTKaM 3JEKTPOH-TPAHCHOPTHOH
IlenH, HanpuMep MyTAHTH C NOJaBJEHHLIM MePEHOCOM 3JEKT-
poHa MeXAy TMJIACTOXMHOHOM M IUTOXpOMOM b HauM MeXnay
MIacToMaHHHOM W HuToxpoMoM f. TouHoe sHaHHe yyacTka,
B KOTOPOM GJIOKHPOBAH TEpPeHOC 3JEKTPOHOB, 1aeT BO3MOXK-
HOCTb JOGABJAATH 3JEKTPOHB B  3JIEKTPOH-TPAHCIOPTHYIO
1enb HJIH yAadsTh HX M3 HEe B PA3HHX ydacTKax. JTOro
CPABHMTENBHO JIerKO A0OUTBCS, [OJb3YSCh PA3JIHUHBIMU
KpacHTeNsIMH; TakoH MOJAXOJ yCIellHO NPUMEeHseTCs B yIOo-
MSHYTHIX BBIlle CHEKTPODPOTOMETPHUECKHUX HCCAENOBAHHIX.
TlepeuncseHHble reHeTHYeckHe U OHOXHMHYECKHE 3KCHEPH-
MEHTH [0 Hjaee CBOeH MojoOHBI TeM ONHITaM, KOTOpPble Mpo-
BOAMJIHCL Ha IJlecHeBoM rpubGe Neurospora u Ha GakTepuu
Escherichia coli. Pesyapratsl npoBefeHHBX ONBITOB MOJ-
TBEPAHJH MOCAeJ0BATEILHOCTE DPACIOJOXKEHHST NEePEeHOCUH-
KOB 2JIEKTPOHOB B HenuKJHYecko# uenu. KpoMe toro, oun
HMeloT OoJblIOe 3HAYeHHe [Js aHaJH3a JaHHbBIX Io (oTo-
doohopunuposanuw u ¢uxkcauun CO;z, K KOTOPOMY MBI Ile-
peiliieM HHXKe.

HMcnons3oBanve xMMHYECKHX HHTHOHTOPOB, H3GHpaTe/b-
HO TOAABJASIIOMUX OHOXMMHYeCKHe PEAKLHH, — 3TO KJA4CCH-
YeCKU# M TJIOJLOTBOPHBIH INOAXOA K HM3yUeHHIO OMOXHMHYe-
CKUX MexanHuaMoB, MHrHOUTOpBI yCHENIHO NMPUMEHSIIHChL H
IpH HCCIefOBAHHM HEUHKJAHYecKoro ¢orodocdopunnposa-
Husi. Doy HalfigeHbl pasauuHble HHFHOUTODH, OJOKHPYIO-
Ii¥e OTAEJbHBIE YYacTKH 3TOH Henu; Hampumep [AXMM
[3-(3,4-nuxnopdennn)-1, 1-numerunmoueBuHall — repGuuUHA,
OJOKHPYIOUIHH BblIEJIEHHE KHCAOPOLA; AHTHUMHIHH A — aH-

I Mcnombayercs TakXKe COKPAamlCHHOC wHasBaHHc Ouypod.— [Tpus.
nepes.
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THOHOTHK, MOAABJSIONIHA BOCCTAHOBJEHHE ILHTOXpOMa f;
ACITA  (nucaqMuMAMIMHNPONAHAHAMHE), GJOKHDPYIOUHH
NepeHOC 3JEKTPOHOB, KaTaJH3UDPYeMBIli DeppesoKCHHOM.

Haxonen, ciemyer paccMmorpers obpaszoBanue ATP, co-
NpsiKeHHOEe €  HEIUKJIHYeCKHM  [EePEHOCOM  3JIEKTPOHOB.
B 1958 r. ApHoH, Yoran u AjjieH TokasajH, 4YTO CHHTe3
ATP ponxeH o6s3aTesqbHO OBITL CONMpPSKEH C BOCCTAHOBJIe-
Huem NADP+, u obGHapyxuau, u9TO CKOpPOCTH IepeHoca
anektponos Ha NADP+ zasucur or npucyrcrsus ADP u
P; (HeoGXOMUMBIX KOMTOHEHTOB 451 cuHTe3a ATP). B csa-
3u ¢ ¢Guxcapueirt CO; B TEMHOBHIX peaklMAX BAXKHOE 3Ha-
yeHHe NpHOGpPeTaeT BOMNPOC O TOM, CKOJIbKO MoJekya ATP
CHHTE3Mpyercsl B pacyere Ha | Mosekyny oGpasoBaBlierocs
NADPH. [Jeno B ToM, 4TO [/ BOCCTAHOBJEHHsI | MOJIEKYJIbI
CO; 10 ypoBHsi yr/ieBOLOB B TEMHOBBIX PeaKUMAX HYXKHHI
2 moaexkyasl NADPH u 3 monexyam ATP. Tlonyuaercs, uro
uuciao Mosekyn ATP, npuxomsimuxcs Ha 1 Mosekyay
NADPH, ponxuo snexats B unreppajie mMexay | u 2. Co-
IVIACHO COBPEMEHHBIM MPEICTABJCHHIM, MeXaHH3M COTpS-
JKEHHsl 3JIEKTPOHHOrO TpaHcmopra ¢ obGpasoBanuem ATP
AOJIKEH HCTOJb30BaTh COCTOSIHHUS C BHGOKOH SHEpruefi H
TaK Ha3blBaeMbie «conpsraiwinue (GaxkToper», T.e. ocobbe
Oeskd, CBsI3aHHbIE ¢ MeMOpaHO# XJoponsaacTa.

Muruenn (Mitchell) BbIABHHYN —«XeMHOCMOTHYECKYIO»
runotesy aas obGbscHeHust cunresa ATP pa memGpanax.
CoraacHo Muryenny, o6pasosanue ATP npoucxoaur s pe-
ZyJAbTaTe PEKOMOWHAIMU MOMOXKUTENBHBIX U OTPUIATEILHBIX
3apsa0oB, KOTOpbie HAKaNJMBAIOTCs TO Pa3Hble CTOPOHHI
MeMOpaHkEl TpaH NpH NepeHoce 3AEKTPOHOB MO 3JEKTPOH-
TpaHcnopTHO! uenu. Has atoro HyxHo, 4ToGbl  MeMOGpaHBL
HMeJId OmpeJeJieHHyl0 OPHMeHTAIlulo, T.e. ObJIH 6bl crnocol-
Hbl pa3gendaTs 3apsael (puc. 5.2, 5). I'mnoresa Murtyesna
NpHUBJEKaTeNbHa CBOeH OOLIHOCTBIO, MOCKOJABKY OHA npej-
JIOXKeHa JJIsl ONHCcaHus JIo0bX OHoJornueckux MeMGpaH, a
MeMOpaHkl XJIOPONJACTOB AeHCGTBUTENbHO MOJO00HEI APYrHM
MeMOpaHaM, y4yacTBYIOIIUM B CHHTe3e M ruiposuse ATP,
nanpuMep memGpanam mutoxoHapui (cm. Tribe, Whittaker,
1981).

Ilpu BHIENEHUN XJOPONAACTOB H3 LEJBIX JHCTHEB OUeHb
JIETKO HAPYLIUTb Te YCJOBHS, KOTOphle HeOOXOAUMBI  AJA
cunresa ATP, Tlostomy B onbtax no ¢orodochopunupona-
uHo TpebyeTcst GOMbLIAst OCTOPOXKHOCTL, YeM B TEX IKCIe-
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pPHMeHTaX, B KOTOPHIX H3MepSIIOT TOJNLKO 3JEKTPOHHHIHA TpaH-
criopt. Ha puc. 5.4 mokasana mociaegoBaTeNbHOCTb JeHcCT-
BHH, HeoOXOZUMBIX AJIS TOJYYeHHS XJOPOIJIACTOB H A
M3MepeHHs BHAeJHUBIIErocss KUCA0POALa U CHHTe3HPOBAHHBIX
NpH HeUUKJIHYeCKOM ¢oTodochopuniuposanun  ATP
NADPH (cm. takxe ri. 3).

5.4. Iluxauueckuii TPaHCHOPT 3JIEKTPOHOB
n dochopuaupoBaHue

B pesyabTaTe maHHOro mpolecca, MpPOHCXOJASIIEro B XJ0pPo-
nJacTax nox AelicrBHeM cBeTa, 06pa3yeTcs Of¥H-e1HHCTBEH-
Hufl npoaykt — ATP. Ilukanueckoe ¢ortodochopuinposa-
HHe 6blio oTkpbiTo B 1954 r. ApHoHoM, AnsneHoM H YOTaH
Ha H30JUPOBAHHBIX XJopomsacrax imnuHata 1 Ppenkesaem
(Frenkel) ma xpomartodopax, BbigeseHHBIX H3 (QOTOCHHTe-
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