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Oxidants and reductants in photosysnthetic
electron transfer chain
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Variabilita svétlosbérnych antén Rhodophyta Chlorophyll a;

phycoerythrobilin
Chlorophyta Chlorophylls a & b
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Fotosynteticke pigmenty:

ePorfyriny — (bakterio)chlorofyly, feofytiny
- fykobiliny

ePolyisopreny — karotenoidy (karoteny,
xanthofyly)



Funkce fotosyntetickych pigmentt

e Zachyceni a prenos fotond
— (B)chlorofyly a,b,c,d,e, fykobiliny, xanthofyly

e Fotochemicka preména energie — RC
— Chlorofyl a, Bchl a, Bchl b

e Ochrana pred triplety a nadmeérnou excitaci
— Karoteny, xanthofyly

e Strukturni funkce
— Karoteny, xanthofyly
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Chlorophyll a Oxygenase
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Chlorofyly
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Absorbce svétla
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Karotenoidy

Pomocné pigmenty, strukturni funkce a disipace energie

Tetraterpeny (40 C) vytvorené z 8 isoprenovych jednotek, délka 30 A
Systém konjugovanych dvojnych vazeb, symetrie, terminalni alicyklické
kruhy

Xanthofyly + atomy kysliku

— CHLOROPHYLL B ‘

p-carotene: f3,B-carotens

_OH

Lutein: 3,e- -3,3"-di
wavelength (nanometers) P.e-carotene-3,"dlo} ; ALy



| L-Carotene desaturase |

°’l

uCarotene

Fytoen  Fytofluen  {.Karoten ~ Neurosporen  Lykopen

Absorbance

T T
300 350 400 500

Vinova délka (nm)




Fykobiliny

Linearni tetrapyroly, vznikaji oxidacnim otevrenim
tetrapyroloveho kruhu

ve vode rozpustné

Two classes of phycobilins: phycocyanin (left)
and phycoerythrin (right).
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Cyanobacterial phycobilisomes
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Table 6.2 Subunit structure of photosystem 2

Subunit name Gene Gene location® Mass (kDa)® Cofactors Function
PSII-A (D1) psbA C 39 chiorophyll, pheophytin, Core reaction center of photosystem 2
quinone, B-carotene, Fe
PSII-B (D2) psbD C 39 chlorophyll, pheophytin, Core reaction center of photosystem 2
quinone, B-carotene, Fe
PSII-E (cyt b-559a1) psbE C 9 heme Core reaction center of photosystem 2
PSII-F (cyt b-559B) psbF C 4 heme Core reaction center of photosystem 2
PSHI-1 psbl C 4 Core reaction center of photosystem 2
PSII-B (CP47) psbB C 56 chlorophyll, B-carotene Core antenna
PSIi-C (CP43) psbC C 51 chlorophyll, B-carotene Core antenna
PSII-H psbH (] 8 phosphate Photoprotection, Q, to Qg regulation
PSII-J psbJ C 4 Assembly of photosystem 2
PSHI-K psbK C 4 ?
PSII-L psbL C 4 Role in Q, binding
PSII-M psbM C 4 ?
PSII-N psbN C 5 . Role in PS2 stability
A in PS2 stabili
g:‘Twc(ycf& ;;:g;v ﬁ g Revers S genetlc S I?%ole in PS2 stability
PSII-X psbX C 4 Role in Q, function
PSII-Y (ycf32) PsbY N 4 Mn binding?
PSII-Z (ycfg) psbZ C 9 Antenna-reaction center interaction
PSII-0 (OE33) PsbO N 27 Stabilizes Mn cluster, Ca* and Cl-
binding
PSII-P (OE26)° PsbP N 20 Ca?*and CI- binding
PSIi-Q (OE16)¢ PsbQ N 17 Ca®* and CI” binding
PSII-R¢ PsbR N 10 ?
PSII-S (CP22) PsbS N 22 chiorophyll, carotenoids Antenna regulation by xanthophyll
cycle
PSII-yd psbl 14 ?
PSII-V (cyt c-550)¢ PsbV 15 heme Role in 0, evolution
LHCll-outer* Lheb1 N 30 chiorophyll, carotenoids Antenna function
LHCll-outer* Lhcb2 N K} | chlorophyll, carotenoids Antenna function
LHClla-outer* Lhcb3 N 25 chlorophyll, carotenoids Antenna function
LHCll-inner (CP29)° Lhcb4 N 35 chlorophyll, carotenoids Antenna function
LHCll-inner (CP26)¢ Lheb5 N 36 chlorophyll, carotenoids Antenna function
LHCll-inner (CP24)° Lhcb6 N 18 chlorophyll, carotenoids Antenna function
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The Photosystem II complex - Thermosynechococcus elongatus
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The Photosystem I complex - 2.5 A structure
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Z. - scheme of photosynthesis

2 H,0+2 NADP* + 8 hv > O, + 2 NADPH-H"
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Evolution of photosynthesis
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Photosynthetic reaction centers are present
in many phylogenetically distant organisms
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