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« Oxidacni fosforylace, chemiosmoticka teorie,
protonmotivni sila a fransmembrdanovy potencidl.

« Syntéza ATP, struktura ATPsyntasy. Inhibitory
respirace a syntéza ATP, rozpojovace, ionofory.

« Bilance oxidacni fosforylace.

« Alternativnirespirace. Oxidace a redukce
anorganickych sloucenin (kovy, S qj.)
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Tvorba ATP pri respiraci

Mechanismus konverse energie uvolnéné oxidaci
sprazeni oxidace a fosforylace ADP
kvantitativni vztahy esterifikace P,

P/O kvocienty — experimentdini prukaz
mechanismus tvorby ATP oxidacni fosforylaci
analogie se substratovou fosforylaci — odlisné
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Tvorba ATP prl resp1rac1
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P/O kvocienty — ,,fosforylacni mista*- vztah AE a AG
« Teorie makroergickych intermedidtu

« Chemiosmotickd teorie — P. Mitchell (1961, NC
1978)
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Lokalizace respiracniho retezce
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M1tochondr1e

ElImikroskopické snimky

Schema struktury
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Mechanismus oxidacni fosforylace
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« Transmembrdanovy prenos H* Cit 1
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Chemiosmoticky
mechanismus tvorby ATP

Gradient protonu jako forma energie

Protonmotivni sila — kvantitativni vyjadreni této potencidlni energie
Chemicky potencidl gradientu Iatky AG =RT.In (c/c,)

pro H* AG=RT.In ([H*]/([H*],) =-2.3RT. (pH-pPH,) =-2,3RT . ApH

Elektricky potencidl — energie prenosu iontu AG = nF.AY, u H* n=1

Celkove AG = F.AY - 2,3RT . ApH

Ap = AG/F Ap =AY - 0,059mV . ApH

experimentdlné

AY =0,17 ApH=0,5 Ap =0,20V (85% + 15%)
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Protonmotivni sila

Intermembrane space

*+ & ¥

Matrix : :
MADH MNAD" & H' 2H 205 +2H" HO0 2H
MADH-Col reductase CoQHs-cytochromae ¢ Cytochrome ¢ oxidase
[complax |} reductase [complex 11} (complex IV}

« Mechanismus vzniku — ,,chemické a pumpované
protony*
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Protonmotivni sila

E'ﬂ II:n=,'|::|l,1-t;l=,u::| CYI Coxidized

Mechanismus vzniku — 4H*  4H

Pumped { hemical

~chemické a pumpované pri@t@ny protons
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Vyuziti Ap

Prdce

o Osmotickd
o Mechanickd

Tvorba ATP

o Kvantitativni poméry

o AG prenosu H*a syntézy ATP
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GENERATION OF PROTON-MOTIVE FORCE

Chemical energy Light enargy
Mitochondria and Chloroplasts and
aerobic bacteria photosynthetic bacteria
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CHEMIOSMOTIC COUPLING
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Synteza ATP komplexem V
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« Mechanismus

o P.D.Boyer, J. Walker— NC 1997
+ FF,-ATPasa

o Komplex V -formalné

o Sprazeni prenosu H* a syntézy ATP
o Tok H* pulkandlky (Asp) Cytosolic

ATP
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Matrix AL Ey

Static
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o Mechanickd prdce - rotace Hotatas
— molekuldarni motor — dynamo
o Transformace energie
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Mezimembranovy  Proton half Proton bound
prostor channel to aspartate
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Synteza ATP komplexem V
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« Konformacni stavy podjednotek B
o Open - prdazdny stav
o Tight— ATP misto
o Loose — ADP misto
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Mechanismus rotace

PDB 1A91

Aspol

F, subunit ¢

o cesta H* pUlkandlky
o protonové vodiCe (draty)
o Aspnac, Argnhaa
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Obousmerna ATPasa

T H*
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. MATRIX H* H*
rotor
aTP | aTP H*
P+ " stator H* H*
P, + |aDP e+

(A} ATP SYNTHESIS (B} ATP HYDROLYSIS

Figure 14-15 Essential Cell Biology, 2'e. (2 2004 Garland Science)

« Zvrat syntézy
o fransport H* — tvorba Ay pri anaerobiose
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Respiracni kontrola

\ Supply of ADP

ADP added nearly exhausted

\

O, consumed

Time

« Regulace spoftreby substratu
o Brzdéni vysokym Ay
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Nastroje studia

« Umélé donory
a akceptory elektronu

o7 o7

o doddavaji a odebirqji e
v riznych mistech

* |nhibitory
o inhibitory fransportu elekfrond
o rozpojovace (2,4-DNP)
o inhibitory H*-ATPasy (oligomycin)
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Termogeneze

H H*

H-I-

Electron
transport

Fatty acids
activate
UCP-1
channel

« Rozpojovaci protein — termogenin
o MIlddata, hibernanti
o Hnédd tukovad tkdn
o Hormondlné fizeno
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