5. TpaHcnopt 21€KTPOHOB
H ochopuarpoBanue npu GoToCHHTE3E

B ra. 2 mb paccMoTpesn OTOCHHTE3 KaK HNpOLECe, BKIKO-
yaolluii B ce6s CBeTOBBIE H TeMHOBbHle ($asbl (HKCAIHH
CO,. dxcnepuMeHTaNbLHOE JOKAa3aTeJNLCTBO ABYXCTalHHHOC-
TH (OTOCHHTE3a M €ro NPH3HAHHE SBHJIMChH BAXKHBIM IIaroM
Ha nytH (QOpMHPOBAHHS COBpPEMEHHBIX IIPEACTaABJEHHA O
mexanname dukcaunun COs. Iasi Toro 4To6Hl cmesaTh 3TOT
LIar, Hy>KHbl OBUJIH XJIOPOMJAACTEI, QNOCOGHble OCYIIECTBIAATh
npouecc (OTOCHHTE3a IOJHOCTBIO, T. €. BOCCTAaHABJAHBAaThb
COq no ypoBEHs yrieponoB. TaxkHe XJOpONNacTH BIepBHE
nosayuuan ApHoH, AaneH u Yotau (Arnon, Allen, Whatley),
BhieuBIIHe HX B 1954 r. U3 nHCcThbeB MINWHATA (MeTOIHKA
BHEJEeHHsi XJIOPONJIACTOB omucana B ra, 3). MM ymanock
NpOCTPaHCTBEHHO PA3JeJHTb CBETOBYIO M TEMHOBYIO CTAIHH
dorocunTe3a u nokaszats, yto ATP u NADPH o6pasyiorcs
Ha CBETY H 3aTeM HCNOJb3YIOTCH B KauecTBE HCTOYHHKA
oHepruu MJs TeMHoBoH GHukcauun CO, VYupoulesHo 3To
MOXHO H306pa3HTh B BHJE TPOCTOH CXeMbl, MOKa3aHHOW Ha
puc. 5.1.

CeeroBas cTafila GOTOCHHTE3a, T. €, MPOIECCHl, KOTOphIe
IPOHCXOAAT HeNOCpeLCTBeHHO BCJe] 3a MepBHYHBIMH CBETO-
BBIMH peakinusMi (cM. ri. 4), BRaouaer B ce6a GHOXHMHYE-
CKHe peaKuHH ¢ XapakTepHbBIMH BpeMeHamu oT 10-% no
10-!c. Pasymeercsi, nepBHYHbie CBETOBHE PEAKIMH HMEIOT
ropasno GoJiee KOpoTkHe BpeMeHa, o 10~°c!, B pe3yabrate
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Puc, 5.1. OcHOBHBle NIDOAYKTH CBETOBHIX H TEeMIOBHX peakunit ¢oro-
CHHTe32.

! Tlpoueccrl pasfeneHust 3apsiloB M OePeHOCA JAEKTPOHa B peaklH-
OHHBIX HEHTPaX MPOUCXOAAT elile OuicTpee — 3a 10~12—-10-1° ¢, — ITpux.
nepes.



68 5. Tpancnopr aaekrporos u gocgopusuposanie

6HOXHMMHUECKMX peakuuii cBeTOBOR  (asbr ¢oToCHHTe3a,
BO-MepBbIX, o6pasyerca cuapHBIA BoccTaHoBHTe b NADPH,
BO-BTOPHIX, NIPH Pa3joXKeHHH BOABI BEIZENSETCS B BHAe MO-
60uYHOTO MPOAYKTa  KHCJAOPOM, B-TpPeTbHX, oOpasyercq
ATP — npounece, conpsixeHHbIH ¢ NEPEHOCOM 3JEKTPOHOB OT
soanl Kk NADPH. B macroswiefi riaBe Mb pacCMOTPHM
JaHHBIE O TOM, KaK NPOTEKAOT TAKHE PEAKIHH, TPOCAEIUM,
HA OCHOBe KakKuX (PaxkTOB CIOKHJIHCh CErofHALIHHE Npen-
CTaBJICHHS, MO3HAKOMHMCA C NpPHPOLOH COeNMHEHHH, OcCy-
LIECTBASIONINX [MEepPeHOC 3JEKTPOHOB IO 3JEKTPOH-TpaHC-
NOPTHOH IeNH.

5.1. OKucleHHe M BOCCTAHOBJEHHE NepPeHOCUHKOB
9JIeKTPOHA

O6pasosanne NADPH, ATP u O, B nameanax xjaoponsac-
TOB NMPOUCXOAMT IIPH MEpeHOCe MEKTPOHOB MO IeMH mepe-
HOCUMKOB., JIJsi OCYLIECTBJIEHUS TepPeHoca 3JIEKTPOHOB
Heo6X0AMMO, YTOGH KaxkAblil MepeHOCUHK M00UepesHO BOCCTA-
HaBJIMBAJCA U OKHCAsANCH, 0OeCleyHBas TeM CAMBIM Tepe-
HOC 3HEPTHH 3JEeKTPOHOB 110 1enHd. BoccTanoB/aeHHe 03HAYA-
eT MpUCOeJHHEHHEe 3JIEeKTPOHA K MOJeKy/je NaHHOrO COelH-
HEHHUsA, OKHCJeHHE — MOTEePI0 JEKTPOHA H3 MoJjeKyabi. [1pu
MepeHoCe 3JEKTPOHA OT OJHOH MOJEKYJbl K Apyrofi nmepBas
U3 HHX OKHCJsSeTcsd, a BTOpas — BOCCTaHaB/upaercs. [loutu
M060H aKkT NepeHoCa 3JeKTPOHA CONMPOBOXKAAETCH BBICBO-
GoKIeHHeM UJIH TOIJoLleHHeM 3Hepruu. He HMeeT 3Have-
HHSI, YTO CUUTATb MCTOUYHHKOM 3HEPruH — NPHTSKEHHE
3JIEKTPOHA «OKUCAUTEJbHOH CHJAOH» HJHM ero OTTAaJKHBAHHE
«BOCCTAHOBHTEJABHOH CHJIOH>.

3ayacTyio, X0TS ¥ He Bcerja, MepeHoc 3JeKTPOoHa COMpo-
BOXKJaeTcss MEpeHoCOM TNPOTOHA, MPEACTABAAIOIIEr0 COGOM
4acTh aToMa BOAOpPOAa. B TakoM ciayuyae moj BOCCTAHOBJE-
HHEM TO0Ipa3yMeBAOT I[PHCOEIHHEHHE aTOMa BOAOPOAA,
NOA OKHCJEeHHeM — viaJjieHHe BOjopona. Tak, mpucoedHHAS
atoMbl Boaopoxa, NADP+ soccranasauBaercas no NADPH,
a CO;— 10 yrieBomoB.

OxuCHTeILHO-BOCCTAHOBHTE/IbHBlE  MOTeHyHaas  (MJaH
peNOKC-TIOTEHIHAIB) GHOJOTHUECKUX MEPEHOCUHKOB 3JIEKT-
pOHA BBIPAXKAIOT B BOJbLTAX, TPOBOAS  ONpeleJeHHe MpH
¢ussonoruueckux 3navenusax pH. Ha mkane okueantesanHo-
BOCCTAHOBHTEJBHBIX NOTEHIHAJA0B Napa CUABHOrO OKHCJAHUTE-
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asi HoO—O; uMeeT MOM0XKHTENBHBIH 3/JEKTPOAHBIN NOTeH-
uvan +0,82 B, Torna kak nmapa cHJIbHOTO BOCCTaHOBHTEJS
H+——Hj (ra3s) umeet oTpHiuaTeasHbil noTeHnan —0,42 B.
OKHCIUTEILbHO-BOCCTAHOBHTE/NbHBIE MOTEHLUHAAB GOJMBUIHH-
cTBa GHOJIOIMYECKHX PeaKuuil MepeHoca 3JeKTPOHOB Jexar
MeX1Y 3THMH KpajiHUMH 3HauveHdsaMu (cMm. Taba. 5.1). Ia-
Jiee Mbl VBHIHM, 4TO H MEPEHOC 3/JeKTPOHOB MpH QOTOCHHTE-
3e NMPOMCXOAHT B jHanasoHe noreHuuanos oT -+0,8 no
—0,4 B, npuueM nocTHKEHHe 3THX KpalHHUX 3HauyeHHU# ocy-
UIECTBJ/ISIETCS 32 CUYET CBETOBOHM JHEeprHH.

Tabauya 5.1. dnexktposHbie moreHuHaanl (Em) HeKOTOPHIX peakuuit H
KOMIOHEHTOB XJOPONJAcTa

Peaxux;s;xo;;)%;;m;;gglnonem Em, (B

Peso B OC 11 --0,9 (unu Briue)
H,0/0, -1-0,82

P, B ®C 1 -+0,38
Luroxpom f -+0,37
IMaacTonvanuu +0,37
Fe-S-uentp Pucke 0,29
[nacToxuuon 0,0

Lluroxpom by —0,07

NADPH —0,34

H*/H, —0,42
DdeppenokcuH —0,43

CO,/CH,0 —0,43
Fe-S-ueutp A B OC I —0,55
Fe-S-uewtp B B OC 1 —0,59

X — nepBuuHbIH aKIENTOD 3JeKTPOHOB

B OC I —0,7 (win HHXe)

5.2. Isa tHna (OTOCHHTETHYECKOTO
thocthopuanposanus

doTocuHTeTHUECKOE Pochopuauposanne, T. e. o6pasoBaHue
ATP B xjoponsactax B Xojle peakiiHil, aKTHBHPYeMHIX CBe-
TOM, MOXeT OCYLleCTBJAATHCS B ABYX CHCTEMax — LUKJIHYe-
ckofi M HenukJaHueckoil. I[1pu Henukanueckom poropochopu-
aupoBanuu cHHres ATP cBfizaH ¢ «OTKPBITEIM» TPaHCIOP-



