Fluorescence chlorofylu in vivo

fluorescence in vivo — z chlorofylu a (ostatni pfidavné pigmenty — pfenos energie na chl a)
indikator neschopnosti vyuzit absorbovanou energii pro fotochemické déje v thylakoidech
umozriuje nepfimo sledovat funkéni stav slozek fotosyntetického transportu elektront
vypovédni hodnotu maji zejména:
kinetika (Casova zavislost) — kinetika dohasinani pfi pfedchozi excitaci pulzem (ps)
(pfenos energie mezi anténami a RC)

spektrum (emisni, excitaéni) — pfenos energie mezi anténami a mezi ptidavnymi
pigmenty a chl a

kvantovy vytézek fluorescence chl a - zmény v intenzité pfi konstantni excitaci
(fluorescenéni indukéni jev — pfenos elektronu v
thylakoidni membrané po adaptaci na tmu)

fosforescence chlorofylu a a zpozdéna emise jsou o 1 — 2 fady az slabsi (fosforescence: A
~ 960 nm)




Vyuziti energie absorbované chlorofylem a
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Figure 2.1. Concept of absorption of photons (hv) by an atom, energizing an electron to an
excited state (a) and its subsequent decay with release of energy. Capture of a more energetic
photon (b) resuilts in higher energy level orbitals being filled and then decay by radiationless
transition (R). Heat (H) may also raise an electron to higher energy level and the energy is
emitted when the electron drops back to the ground state. The main energy-dissipating
processes are by radiationless transition (R), prompt fluorescence (F), delayed light emission
(DL), phosphorescence (P), and by transfer of excitation linked to chemical reactions. In
photosynthetic organisms these include assimilation of CO,, and transfer of triplet energy to
oxygen or carotenoids or of excitation energy to other chlorophyll and pigment molecules
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Plvod fluorescence chlorofylu in vivo

735 - 742 nm
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Plvod fluorescence chlorofylu in vivo
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Fluorescenéni emisni spektrum za podminek F\, a
Fo je témér stejné a podoba se emisnimu spektru
granalnich membran (membrany obohacené o
PSIl, max. 685 nm) = chlorofylova
fluorescence in vivo pochazi zejména z CP43
PSII (fluorescence se zvySuje s redukci PQ diky
zvySeni @)

Pro A > 700 nm pfekryv emise PSI s vibraénim
satelitem emise PSII (podil emise z PSI pro A >
700 nm az 30%), PSI nema proménnou
fluorescenci = prispévek stejny bez ohledu na
redoxni stav PQ.

zména intenzity fluorescence chl a in vivo —
indikator redox. stavu PQ
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Fig. 3. Room temperature fluorescence emission spectra of increasingly
concentrated suspensions of isolated PSII particles (Chl concentrations:
0.02, 0.07 and 0.27 mg mi™') measured at the Fag state. The spectra




Emisni spektra chl a in vivo pfi 77K

- pokles teploty z 25°C na -196°C(77K) roste emise z PSI (Lhca1,4) a objevi se pas F695 (CP47 z PSIl)

- pfi€ina narast emise F735 pfi nizké teploté: pfi 25°C — teplo uvolnéné pfi tepelné deaktivaci chl a (abs.
max. 705 nm) z Lhca1,4 k ,up-hill* pfenosu excitaci do P700, pfi ochlazeni se pfenos z rusi

- pfi méfeni na listech (husté suspenzi chlp) — reabsorpce fluorescence (F685 a F695 podobna intenzita)

- Poutziti napf. pfechod stav 1- stav 2, zelenani etiolovanych rostlin
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Fluorescencni indukeéni jev - historie

- prubéh intenzity fluorescence chl a in vivo po pfedchozim zatemnéni (15 min. staéi na reoxidaci PQ)

- Kautsky a Hirch 1931: vizualni hodnoceni prdbéhu pomalého indukéniho jevu — narust, pokles, ustaleni
— pomaly indukéni jev (minuty), vymizeni pfi 0°C a pfi pouziti HCN

- McAlister a Myers 1940: antiparalelni prabéh fluorescenéni indukce s fixaci CO,

= HCN
s 0°
g
-
3
Chl fluorescence § s
] 1
2 1
w 1
AB Belichtungszeit = C D

30°C; 1, at 0°C; III,

CO, upteke Hirsch (1931).

__l_L.._l_.L_:__J_J._L_.__
1 2 3 4

Time (min)

¥ig. 3. Simultaneous recording of Chl a fluorescence intensity (top
curve) and rate of photosynthesis (measured as_CO2 uptake,_bonqm
curve) in 2 wheat leaf up to 4 min. Note the anupara:lle] relationship.
Atmosphere: 0-03% CO, in N,. Data from McAlister and Myers

(1940).
Govidjee 1995 Australian Journal of Plant Physilogy 22, 132-160
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Rychly fluorescenéni indukéni jev

typicky narast int. fluorescence u vysSich rostlin pfi nizké a vysoké intenzité excitace (ozarenosti):
nizké ozarenost (desitky aZ stovky umol fotont m2 s'): O-I-P, vysoka ozafenost (tisice pmol fotont
m?2s': 0-J--P (P=Fy)

Modelova piedstava

- nutnost rychlé detekce a  (Sifka otvoru ~ rychlostni

| ; 5 P 5 rychlého nabéhu intenzity Konstanté pfenosu elektronu
54 'P ' : : : ‘ svétla do maxima (LED
pole, Lqe >700 NM)
- jednotlivé viny odpovidaji {} Ph
akumulaci redukovanych Q
44 prenasec v linearnim el. A
transportu, akumulace Q
zpUsobi ,pfivieni RCII PQ
3 - vyhoda - neinvazivni cytbf

metoda !!!

N
1

4

time [ms]

1lik a kol. 2006 Biochim. Biophys. Acta 1757, 12-20

Fluorescenéni indukéni jev — parametr F,/F,

O+ DD, = 1

PFi podminkach F;: D=0, D = Op o, Pr= Oy rax

PFi obecnych podminkach F: Dy / Op= Dy /Porma

Nmax Fmax
=1 _(DF'( 1 '(DFmax)*(DF /(I)Fmax =
((I)Fn'l'cl)(_CI)F>!< (DFmax _(1 - (I)Fmax)q)F)/(DFmax =
= ((DFmax - CDF)/CDFmax = ACDF/(I)FmaX = AF/FM

aktualni kv. vytezek fotochemie PSII (Gentyho parametr)

PFi podminkach F: Dp=Dp > Prmin ~ For Ppmax= (Fy-Fo)/Fym = Fy/Fy

Fo — minimalni fluorescence, Fy,— maximalni fluorescence, F,, — variabilni fluorescence
maximalni kv. vytézek fotochemie PSII: F,/F,,_= 0,8

pro F,/Fy, < 0,8 — poSkozeni PSII
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