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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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Puc. 5.4. Cxema onmlTa, IeMOHCTPHUDYIOUIErO (POTOCHHTETHUECKOE Bhie-
aenne Og, BoccraHomsenne NADPH u o6paszoBanue ATP BbiaeseHHBI-
MY XJOPONIACTAMH IUIHHATA.
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Has cunreza ATP B 3TOM ciydae HYXKE€H TOJBKO LHKJIH-
YeCKHIl TPAHCMOPT 3JEKTPOHOB, 3alycKaeMulit (orocucre-
Mot I. M3 cxeMbl, npuseneHHo# Ha puc. 52,4, BUIHO, KaK
3T0 MOXKeT HpoHcxoauth. [lox pmeficTBUeM cBeTa MNHUIMEHT
Pyoo mepexoaUT B BO30YKAEHHOE COCTOSIHHE W OTJaeT CBOH
3JEeKTPOH, DTOT 3JeKTPOH MNOomajgaeT cHayaja Ha Keje30-
CepHble UEHTPHl, a 3aTeM Ha (eppeloKCHH, KOTODPHIl MpH
aToM BoccTaHaBaupaercs. OmgHako B OTJAHYHe OT TOro, 4TO
ITPOMCXOAHT MPH HENUKJIHYECKOM IEPEHOCE JJEKTPOHOB, B
JIAHHOM CJydae BOCCTaHOBJEHHHH (PeppeloKCHH He mepeHo-
cut cBoit aaektpoHn Ha NADP+, a orpaer ero muroxpomy b,
OTKY/ZAd OH 10 IeNH NePeHOCUYMKOB BHOBb BO3BpaldeTcsi Ha
P7go. Takum oGpasoMm, 3JeKTPOH NpoAeJBIBA€T LHKJIHYEC-
KHH NyTh, €IHHCTBEHHBIM H3MEPHUMBIM IIPOJYKTOM KOTOPOTO
asnsercs ATP. O6pasosanne ATP ofecneunsaercs Mexa-
HH3MOM CONpsi’K€HHs1, NOZOOHBIM, BO3MOXKHO, TOMY MeXa-
HU3MY, KOTOpPBIfl AefcTByeT NpH HeliHkJIHueckoM ¢oTtodoc-
(GOPUIHPOBAHUH, XOTs INEPEHOCYHUKH 3JEKTPOHOB B JBYX
HTHX CJIY4asiXx MOTYT ObITh HEMAEHTHUHBIMH, YHCJI0 MOJEKYJ
ATP, oGpasyooumuxcs npH NepeHoce OLHOro 3JE€KTPoHA, 10
CHX TIOp He onpejeseHo. IIpHunHa B TOM, 4TO H3 IBYX He-
06XOJUMBIX BEJIHYHH OTHOCHTEJNBHO JIETKO H3MEPSITH TOJb-
KO koauyeqrBo ATP, cHHTe3MPOBAHHOIO 32 KaKOW-TC MPO-
MEXYTOK BpeMeHH, TOrga Kak OIEHHTh UHCJIO 3JeKTPOHOB,
NepeHeCeHHbIX JI0 IHUKJIHYECKOH LeNH 3a TOT XKe INpoMe-
JKYTOK BDEMEHH, He TaK NPOCTO,

Hrak, Mbl BUANM, UTO dEPPEIOKCHH MOXKET HUIpaTh KJIO-
yeBylo poJib B npouecce ¢portocuureza. OH MoxXKeT oTaaBaTh
3J€KTPOHH B HeuukJaudeckylo nens Ha NADP+ gro npuso-
JIUT K 06pasoBaHHI0 CHibHOro BoccraHoButesnss NADPH,
HeoOxopuMoro nJs BoccraHosiaenus CO,  @PeppenokcuH
MOXKET TakKe OTZaBaTbh JEKTPOHB B IHKJIHUECKYIO IleNb
MEePEHOCYHKOB, B pe3yJbTaTe yero nojayuaercss Tojbko ATP.
CuntesupoBanubii ATP MoxKer ucnosb3oBaThest JUO0 1NA
dukcanun COg, 1u60O B APYTHX NPOIECCAX, B KOTOPHIX OH
Urpaer poJib €IMHCTBEHHOIO HCTOYHMKA 3HEpPruH, HampuMep
B CHHTe3e 0ejKa ¥ B NPeBPALIEHHH TJIIOKO3bl B KpaxMmaJ —
00a 3THX Ipolecca NMpPOTeKaT B xJjopomnacrax. OueHb HH-
TepeCcHbl U (PU3HOJOTHYECKHH MEeXaHH3M, ynpasJsIOHR pa-
OoToli (eppenokcHHa, U CBOHCTBA CaMoro aToro OeJka,
HUMEIOLEro OYeHb HH3KHH OKHCIUTEIbHO-BOCCTAHOBUTEABHBIH
noreHuuan, — 0,43 B, npuMepHo paBHBIA NOTEHuHaly raso-
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obGpasnoro Bogopona. HeynupuTenbHO MO3TOMY NOSIBJEHHE
MHOXKeCcTBa  paboT Mo H3ydeHHIO GH3NKO-XHMHUYECKHX
cBoficTB PeppegokcuHa, Mogesb ero akKTHBHOrO IeHTpPa MO-
Kasana Ha puc. 5.5

B xsoponsacrax ¢eppemsokCHH, BO3MOXKHO, CIy}KHUT (u-
3HOJIOTHYECKHM I€PEHOCYHKOM (HIu KOakTOpoM), ydacTt-
BYIOIINM B HUKJIHYeckoM (ocdopuanposanun. OpHako B
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Puc. 5.5. Mozens akTHBHOrO UeHTpa (eppeflokcHHa pacrenuit. Iloxasa-
Hbl OKHMC/eHHAA W BoOCCTaHOBJeHHas GopMel Gelxa. (Rao, Cammack,
Hall, Johnson Biochem. J., 122, 257, 1971.)

3KCIEPUMEHTaX €ro MOXKHO 3aMeHUTh BHTaMuHOM Kj, duia-
BHHOMOHOHYKJeoTHAOM (PMH) uam oguum 3 MHOrux kpa-
cureseii. BoaMoKHO, 4TO TIpU TaKoil 3aMeHe NOCJeJ0BATEb-
HOCTH MEePEeHOCUHKOB H3MEHHTCS, HO €IMHCTBEHHBIM Mpo-
AyKTOM Tpouecca Oymer onsith-Taku ATP.

[Ipu HeKOTOpHIX YCJAOBHSIX BOCCTAHOBJEHHH (eppenok-
CHH B XJIOPOIIACTAX MOXKeT okHcAsATbes ne NADP+  a xu-
caopogoM. Takod HEHUKJIHUeCKHH TPaAHCIOPT 3JEKTPOHOB
OT MoJIeKyJIH Boabl Ha Oz HA3LIBAIOT nce8ACUUKAUYECKUM
rpancnopTom. TIceBIONMKINYECKU TPAHCIOPT 3JEKTPOHOB
NPHBOJAUT K MOMVIOLLEHHIO KHCA0pOoaa M o6pa30BaHHUIO Nepe-
kicu Bogopona HeO, [peakuus Menepa (Mehler)], kotopas
ABJISIETCS TOKCHUHBIM IPOJIYKTOM H, CJIeOBAaTeNbHO, A0JKHA
yranstbea U3 xaoponaacra, Obpasosanne ATP, conpoBox-
Laloliee TCEBAOLUHKIUYECKHN INepeHOC 2JEeKTPOHAa, HA3H-
BawT Hcesdoytxiuueckum poropochopuruposanuem. B na-
cTOsIlIee BpeMst MCCIeAyeTcsl, KAKYI0 poJib B pPeryJHpoBaHUH
tdukcanuu CO, U B 3alHTe XJOPONJIACTOB OT MOBpEXKIeHHS
CIAHIIKOM HHTEHCHEHBIM CBETOM MOTYT HIpaTh KaTaJH3Hpye-
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Mbie KHCAOPOAOM Npouecch NceBAONHKINYECKOTO TPAHCHOND-
Ta 3JeKTPOHOB H MCEBAOUHKJIHYeCKOro ¢oTodocdopHiHpo-
BaHHsA,

5.5. CBA3b cTPYKTYPH H QYHKUHU

Yerasosiaeno, uro ¢uxcanus COz 10 YPOBHS yIJIEBOLOB MPH
(doTocunTe3e NpoTEKaeT B [ABa 3TaNa, I[PHYEM CBETOBBIE
peaKkUHH NPOHCXOASAT B JdaMensax, HAH THIAKOHAAX TpaH
XJIOPOM/IACTOB, a TEMHOBLE PEAKHUH — B CTPOMe XJOpONa-
CTOB. ApDHOH U €ro COTPYAHHKM JoKasanu 31o B 1958 r,
KOrZa MM YAQI0Ch NPOCTPAHCTBEHHO PA3/IeNHTb CBETOBBHIE H
TeMHOBbe peakiyu (taba. 5.2). ITocTaBfeHHBII MMH ONBIT

Tabruya 5.2. Puxcauus CO, B TEMHOTE M HA CBETY PA3NUYHBIMH KOM-
NOHEHTAMH XJ0DONJAcTa — CTPOMOIi (KENTOBATHII MAaTPUKC) H TPpaHAMH
(3eneHpiMH MemOpanamH, cojepxaumiMmu XJaopoduan). [Trebst, Tsujimo-
to, Arnon, Nature, 182, 351, (1958).]*

duxcauns *CO,, gnesno
OTCUETOB 33 MHHYTY

Crpoma (B TeMHOTe) 4000
CrpoMa (B TeMHOTe) -{- FpaHbl (Ha CBeTY) 96 000
Crpoma (B TemHoTe) - ATP 43000
Crpoma (B TemHote) -+ NADPH - ATP 97 000

106paTHTe BHHMaHue Ha OAMHAKOBBIE 3(hdEKTH! MPH JOGABJICHHH PR (HA CBETY)
o nph nobasnenud NADPH -+ ATP, T. e. Ha OgHHAaKOBYIO <aCCHMHJIILHOHHYIO CHIIY»
9TUX KOMIIOHEHTOB.

COCTOSINT B CAEAYIOIIEeM. XJIOPOMIACTH OCBEL[aJH B OTCYTCT-
BHe COQOg2, naBasi o6pasoOBBIBATLCST GOJBIIOMY  KOJHYECTBY
NADPH u ATP ¢ conmyTcTBYOmMUM BbifesenHeM KHCAODO-
1a B XOfe HEUHUKJIHYeCKOro TPAHCHOpPTa 3IJMEKTPOHOB, 3a-
TeM XJIOPONJIACTH PaspyuiajH, CTPOMY OTAEASJH OT Ipan
u rpads or6pacwiBadn, Ilocae sToro B TeMHoTe ROBaBAsIH
pannoakTuBayio COo. PepMeHTH CTPOMBI HAUHHAAHM AaCCH-
MHJHPOBATL YIVIEKHCJOTY M CHHTE3UPOBATL Te Ke CaMble
VIJIEBOAR], KOTOPHE 06paA3yIOTCsl B LEABbIX XJOPONAacTax Hu
HHTAKTHBIX JIMUCTBAX.

STH ONBITH HAMNIAAHO MOKA3aJM, YTO BCe MEePEHOCUHKH
3JEKTPOHOB U (depMeHTH, HeOGXOAMMBIE JNJAsi 0GPasoBaAHUS



