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SHepruu ceeTa: Menner N

6CO, + 6H,0 + Q... - CH,,04 + 60,.
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Tunakounabl

Monekynbl xnopodunna B membpaHax TUNAKOUAOB OPraHM30BaHbI

B poTOoCUCTEMDI.

v Y pacTeHuin n cMHeseneHblX Bogopocnei nmetotca portocmctema-1
doTocuctema-2

v' Y poTocuHTesnpyowmx baktepuin — dotocmcrema-1.

v’ Tonbko ¢oTocuctema-2 MOMKET pasfaraTtb BoAy C BblAe/eHUEM
Kncnopoaa v otbmpatb 31EKTPOHbI Y BOAOPOAa BOAbI.

> B mexmembpaHHOM MNPOCTPAHCTBE TUNAKOMAOB MNPOTEKAloT
CBeT03aBMCUMbIe peaKuumn .

> B cTpome npoucxoaaT CBeTOHe3aBUCUMMbIE pPeaKkuuu LUKNa
KanbBuHa.




CBeToBasa ctagus. XapaktepucTtuka otocucrtem.
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Path of
olectrons

Light Light
9\ Thylakoid oS

) Pigments

&

»
PHOTOSYSTEM II
Water-splitting /
enzyme —_
RESTORING -
PHOTOSYSTEM II ~
THE STROMA - : -
ATP-producing @ \@
carrier protein > W l-!ydroge.n
ATP SYNTHASE HY Jons, H

wrr@ I



CBeToBas cTtagus. XapakTtepucTtumka potocucrem.

» ®oTtocuctembl cogepat no 250—-400 moneKyn pasanyHbIX MUITMEHTOB U
benkn. Bce moneKkynbl dotocuctem cnocobHbl nornowartb CBET, HO
TO/IbKO OAHAa— OCHOBHasa MOJIeKyna xaopodunna, ABAAKOLAACA
pPeakUuMoHHbIM ueHTpom (PLl), ncnonb3yetr NOMOWEHHYIO 3HEPTUIO B
GOTOXMMUYECKUX peaKLmMaX. Bce ocTanbHble MOJIEKYbl — aHTEHHbIE.

» B peaKUMOHHbIX LeHTpax cocpeaoToyeHa nuilb Hebonblas (1 %) yacTb
xnopodunna, HenocpeacTBEHHO y4yacTBywwWwero B npeobpasoBaHUM
SHEepPrmn NOroWeHHbIX OTOHOB B SIHEPTUIO XMMUYECKUX CBA3EN.

» Pasnunyaor  poTtocucTembl MO XapaKTepy MNOMMOWeEHUA  cBeTa
XNOPOPUNNOM PEAKLMOHHOIO LIEHTpPA.

» Makcumym nornoueHmnsa ceseta dpotocucrtembl | (PC 1) cooTsetcTByeT
anuvHe BoaHbl 700 Hm (M700), aHTeHHbIXx nurmeHtToB PC | —
xnopodunnos a (675 — 695 Hm).

» Makcumym nornowenus dotocuctemsl Il (PC II) — 680 Hm (M680), ee
aHTEeHHbIX NMUIrMeHToB — xsopodunnoB a (670—683 HM). DNEKTPOHDI
xnopodpunnnos nocnenoBaTesibHO BO3by)KaatoTcA B obewunx
doTocmncremax.
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dotocucrtema ll.

[MepBblM AOHOPOM 3NEKTPOHOB B peakunoHHom ueHTpe OC Il cnyxunt Boga. Mo aencremem
CBeTa M B MPUCYTCTBUMU OKUCAUTENIEN B X/10POMAcTax NPOMCXOAMT MPOLECC Pa3/IoXKeHMUS
BOAbl — $OTONINS.

» YcTaHoBNEeHO, YTo $OTONN3 MAET NPU Yy4acTUM BeLLeCTBa-NMEePEeHOCYMKa — MNIACTOXMHOHA U

>

KaTanunsmpyetca pepmeHTamMn B NPUCYTCTBUM MOHOB MapraHLa, Xxaopa 1 Kanbuums.
Becb Komnnekc coeaunHeHui, obecneudmBatolwmx ¢GOTONN3, YACTO Ha3bIBAOT KUCNOPOA,
BblAENAIOWMM KOMMNEKCOM. B uTOore paclienneHma ogHoM MOEKYAbl BOAbl obpasytoTca 2

NPOTOHA, 2 3N1EeKTPOHA U Y2 MONEKYNbl KUcaopoaa

[>. Q=
Agua H20

72 02 + 2H+ 2e-
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Thylakoid

6 CO,
¢ \ R CRCRCICHC R \ )
RuMP is converted to PO © CO, combines with | ISLIAREE
RuBP in a reaction its acceptor, RuBP,
6 RuBP 4
requiring ATP. RuBP |6 RuBP | @%,0-9 “A forming 3PG,
is ready to accept - £
{ another CO,. Carbon
fixation
o
12 ADP
- A,,A,,,\\u S _\
CALVIN CYCLE é 3PG is reduced to G3P
in a two-step reaction
Regeneration Reduction and | requiring ATP and NADPH, |
of RuBP sugar production bac v/ -

P-0O-®-»

12/NADPH

12NADP* + 12

The remaining five-sixths of the |

G3P molecules are processed About one-sixth of the G3P molecules |
in the series of reactions that _~ are used to make sugars—the output
produce RuMP. of the cycle,

Other carbon compounds
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C3

Ribulose S—phosphate 3 ATP
A
3ADP
Xylulose
Ribose 5-phosphate 5-phosphate Ribulose 1,5-bisphosphate

a
GAP  Sedoheptulose 7-phosphate \\\
. \

H,0 3-Phosphoglycerate
Sedoheptulose 1,7-bisphosphate 6 ATP
Xylulose 6 ADP

DHAP Erythrose 4-phosphate 5-phosphate

1,3-Bisphosphoglycerate

GAP ( Fructose 6-phosphate ) 6 NADPH
P;
H,0
Fructose 1,6-bisphosphate

6 NADP*
6P,

Figure 20-12
Biochemistry, Sixth Edition
© 2007 W. H.Freeman and Company
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Ana cuHtesa ogHoin monekynbl glu (C.) AonXKHO Npons3onTn Wwectb obopoTos
umMKkna. B Kaxpgom obopote wucnonb3yotca 3 monekynbl AT® (ase ansd
aKTMBMpoBaHMA AByx monekyn ®IK m oaHa npu pereHepauum akuenTopa
CO, 1,5--PA®) n nse monekynbl HAQ®H ana socctaHoBneHua ®IK pgo OrA.
[losToMy AN CUHTE3a OAHOM MOAEKY/Nbl [NOKO3bl B UWKAe KanbBWHA
Heobxoammo 12 HAAPH n 18 ATO.

banaHcoeoe ypasHeHuUe yukna KanbeuHa moxcHoO npedcmasumso 8
cnedyrowem suoe:
6C0O2 + 18 AT® + 12 H20 + 12 HAA®H2 =
C6H1206 + 18 H3PO4 + 18 AAD + 18 HALlD

B uukne KanbBuHa nepsnyHbIMM npoayKktamu BratoveHna CO, B opraHuyecKkume
BELLLECTBA U BOCCTAaHOBNEHUA ABAAIOTCA TpPexyrnepoaHbie coeanHeHuns (3-OrK,
3-OTA, ®[A). Noatomy 310T cnocob ¢ukcaumm CO, HocuT HaseaHue C,-nyTu
doToCcmnHTE3A.



CICLO C4 (Hatch-Slack)
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The C, and C, reactions are temporally separated



