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Transport elektronu a
oxidativni fosforylace



Oxidativni fosforylace vs.
fotofosforylace

,vyvrcholeni“ katabolismu ©

Vsechny oxidacni degradace (cukry, tuky, AK,...) koncCi
bunécnou respiraci, kde vznika ATP, u fotosyntetisujicich
organismu je na ATP pfeménéna energie slunecniho svétla

V eukaryotech probiha oxidativni fosforylace v mitochondrii,
fotofosforylace v chloroplastech

Oxidativni fosforylace je REDUKCE kysliku na vodu
elektrony prinesenymi NADH a FADH,, probiha v temnu i ve
svetle

Fotofosforylace je OXIDACE vody na kyslik, akceptorem
elektronu je NADP, je zavisla na svétle

Prestoze tak rozdiln€, pouzivaji stejné mechanismy



Chemiosmoticka teorie

« Unifikujicim principem je CHEMIOSMOTICKA
TEORIE

* Mechanisticky 3 stejné principy oxidativni
fosforylace a fotofosforylace:
— Tok elektronu retézcem membranovych pfenasecu

— Volna E vznikla timto tokem je sprazena s tokem
protonu pres nepropustnou membranu proti sméru
jejich gradientu (vznik elektrochemického potencialu)

— Transmembranovy prenos protonu specifickymi
proteinovymi kanaly ve smeru jejich gradientu je
sprazen se syntéezou ATP



NADH + HT mMaDpt

Sneccinate

Matrix
Chemical ATP Electrical
potential synthesia potential
ApH P driven by 4‘ Ay
(inside proton-motive (inside
alkaline) force negative)

osud elektront odebiranych pfi oxidaci metaboliti
- nejprve preneseny na koenzymy NAD, FAD

FIGURE 19-17 Chemiosmotic model. In this
simple representation of the chemiosmotic
theory applied to mitochondria, electrons from
NADH and other oxidizable substrates pass
through a chain of carriers arranged asymmet-
rically in the inner membrane. Electron flow is
accompanied by proton transfer across the
membrane, producing both a chemical
gradient (ApH) and an electrical gradient (As).
The inner mitochondrial membrane is imper-
meable to protons; protons can reenter the
matrix only through proton-specific channels
iF_). The proton-motive force that drives
protons back into the matrix provides the
energy for ATP synthesis, catalyzed by the F,
complex associated with F_.

- vstoupi do fetézce prenosu elektronu, kde se béhem reoxidace NADH a FADH
ucCastni postupné oxidace-redukce vice nez 10 redoxnich center

- skonci tak, ze zredukuji kyslik na vodu

- energie uvolhovana po Castech, ukladana do protonmotivni sily (transport
protond z mitochondrii

- oxidativni fosforylace vyuziva PMF a uklada energii do ATP



Dychaci retezec

Mitochondrie

mitochondrie => bunecneé elektrarny, pribl. velikost bakterii, Cili 0,5 x
1 um

proteiny UCastnici se transportu elektronu a oxidativni fosforylace na
vnitrni membrané => rychlost respirace zavisla na plose
membranoveho povrchu

mitochondrie jater malo krist v membrané (pomala respirace) ve
srovnani napr. s mitochondriemi srdecniho svalu, i tak ale celkova
plocha mit. membrany v jaternich bunkach 15x vetsi nez
plasmaticka membrana

regulovana nepropustnost vnitfni mit. membrany pro vétsinu iontu,
metabolitu a nizkomolekul. latek umoznuje vytvoreni iontovych
gradientu napfic touto membranou, jejimz vysledkem je prostoroveé
oddéleni metabolickych funkci mezi cytosolem a mitochondriemi

vnitfni mitoch. membrana musi obsahovat specifické pfenasece
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MITOCHONDRIE

FIGURE 19-1 Biochemical anatomy of a mitochondrion. The convo-
lutions (cristag) of the inner membrane provide a very large surface
area. The inner membrane of a single liver mitochondrion may have
more than 10,000 sets of electron-transfer systems (respiratory chains)
and ATP synthase molecules, distributed over the membrane surface.
Heart mitochondria, which have more profuse cristae and thus a much
larger area of inner membrane, contain more than three times as many
sets of electron-transfer systems as liver mitochondria. The mitochon-
drial pool of coenzymes and intermediates is functional ly separate from
the cytosolic pool. The mitochondria of invertebrates, plants, and mi-
crobial eukaryotes are similar to those shown here, but with much vari-
ation in size, shape, and degree of comvolution of the inner membrane.

Obvykle elipsoidni, 0,5um v pruméru, 1um
deélky (priblizné velikost bakterii)

Vnitfni membrana propustna pouze pro
kyslik, oxid uhliCity a vodu, musi obsahovat
transportni systém pro umozneni
nasledujicich pochodu:

1, NADH produkovany glykol§zou musi ziskat piistup do Fetézee transportu ¢lektronii, aby mohl byt acrobné oxidovén.

2. Metabolity vytvofené v mitochondriich (jako je oxalacetdt a acetyl-CoA), déle prekurzory majici vztah k biosyntéze
glukosy a mastn¥ch kyselin v eytosolu, musi dosdhnout svého metabolického mista uréent.

3. ATP wytvofeny v mitochondriich se musi dostat do cytosolu (kde probihd v&t3ina reakei vyuZivajicich ATP), kdeZto
ADP a P; (substrity oxidaéni fosforylace) musi vstoupit do mitochondrii.



- VétSina NADH z oxidaci je v cytosolu, vnitfni mitochondrialni membrana nema
pfenased, ale NADH se néjak musi dostat do mitochondrie...... pfenos pouze
elektront nékolika dimyslinymi kyvadlovymi systémy

- Glycerol 3- fosfatové kyvadlo

-, ztratovy”“ systém NADH na
FADH,

-V kosternich svalech a v mozku

-Malat aspartatové kyvadlo

VA 4D &4

- srdce, jatra, ledviny

FIGURE 19-28 CGlvcerol 3-phosphate shuttle. This alternative
means of moving reducing equivalents from the cytosol to the
mitochondrial matrix operates in skeletal muscle and the
brain. In the cytosol, dihydroxyacetone phosphate accepts
two reducing equivalents from MADH in a reaction catalyzed
by cytosolic glycerol 3-phosphate dehydrogenase. An isozyme
of glyceral 3-phosphate dehydrogenase bound to the outer
face of the inner membrane then transfers two reducing
equivalents from glycerol 2-phosphate in the intermembrane
space to ubiquinone. Note that this shuttle does not involve

membrane tran S It '5}“SIE'I'I'I'S .
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Intermembrane

OH Malate—
space [ a-ketoglutarate
SO0 —CHE—(IJ—CDD' traneporter ?[-]
H @ TO0OC—CHy— C—C00"

Matrix

NADF* ——h b
Malate Malate NAD?
mizlats malate
H* + NADH dehydrogenase dehydrogenass MNADH + H*
o
_DDC—CHg—l!—C{}D_
Crxal tate .
Lalodce NH; NH3z Oxaloacetate g

“00C —CHsy—CHy—C—C00™

Glutamate

aapartate
aminotransferase

o-Ketoglutarate
8]

[l
~00C— CHy—CHa—C— CO0™

NHz Aspartate

‘ooc—cug—cug—?—coo‘  00C—CHz—(—C00

H
Glutamate

aspartate
aminotransferase

a-Ketoglutarate
8]

Il
~00C—CHy— CHy—C—CO0™

Aspartate
TO0OC—CHe—C—CO0

_DDC—CHg—i— coo™ \

Glutamate-aspartate
transporter

FIGURE 19-27 Malate-aspartate shuttle. This shuttle for transporting
reducing equivalents from oytosalic MADH into the mitochondrial ma-
trix is used in liver, kidney, and heart. {1} NADH in the cytosal (in-
termembrane space) passes two reducing equivalents to oxaloacetate,
producing malate. (2) Malate crosses the inner membrane via the
malate—ce-ketoglutarate transporter. (3) In the matrix, malate passes

m__
g

two reducing equivalents to MAD™, and the resulting NADH is oxi-
dized by the respiratory chain. The oxaloacetate formed from malate
cannot pass directly into the cytosol. (4) It is first transaminated to as-
partate, which (5 can leave via the glutamate-aspartate transparter.
76} Oxaloacetate is regenerated in the cytosol, completing the cycle.



Transport elektronu

komplex I

komplex |

komplex (1

komplex IV

rofenon

neho
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Komplex |
NADH-ubichinonreduktasa
(1 FMN a 7 FeS proteinu)

Komplex Il
Sukcinat-ubichinonreduktasa
(FAD, FeS, cytochrom b)

Komplex Il
ubichionol-cyt ¢ reduktasa
(cyt b, cyt c, FeS)

Komplex IV
cytochrom c oxidasa
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Prenasece elektronu

UBICHINON (CoQ)

(H
1 v v v o . . ’ 0 3
-Skuplna’ prepasecu s chinoidni strukturou CHLO /J\ e E—CHmm—H
a Obecnym VySkytem Ub]l:llunclnr: sy
2 1 (fully oxidized)
-malé molekuly hydrofobniho charakteru CH0” ully oxidize

rozpusténé v lipidové Casti mitochondrialni
membrany — mobilni
-pfenos jednoho i dvou elektronu

k' H+ + |'_

-l

, . . ’ v 4w ‘v oy CH D
-delka isoprenoidniho retézce se lisi, Y Semiquinone radical
typicky 10 u eukaryot a 6 u bakterii CHO T
OH
H+ +e”
DI—[
CHyO R
’ “) s Ubiquinol (QHz)
CH,0” ™ “CH: (fully reduced)
OH

FIGURE 19-2 Ubiquinone (Q), or coenzyme Q). Complete reduction
of ubiquinone requires two electrons and two protons, and occurs in
two steps through the semiquinone radical intermediate.



CYTOCHROMY
-lokalizace v membranach

-konjugované proteiny obsahuijici
iont Zeleza vazany na porfyrinovy

komplex (hem)

-odliSnosti v substituentech na
tetrapyrrolovem kruhu,
aminokyselinove sekvenci
proteinu i zpusobu vazby hemu
na protein

-charakteristickeé spektralni
vlastnosti

-pfenos jednoho elektronu (Fe3*
<« F62+)

CHj;

CHs CHs

CHs

Iron protoporphyrin IX
(in H-type cytochromes)

CH,CH,CO0-

CHCHCOO™

Heme A
(in @ -type cytochromes)

Heme C
(in c-type cytochromes)

FIGURE 19-3 Prosthetic groups of cylochromes.
Each group consists of four five-membered,
nitrogen-containing rings in a cyclic structure
called a porphyrin. The four nitrogen atoms are
coordinated with a central Fe ion, either Fe* ar
Fe**. Iron protoporphyrin 1X is found in b-tvpe
cytochromes and in hemoglobin and myoglobin
isee Fig. 4-17). Heme c is covalently bound to
the protein of cytochrome c through thioether
bonds to two Cys residues. Heme a, found in the
a-type cytochromes, has a long isoprencid tail
attached to one of the five-membered rings. The
conjugated double-band system ishaded pink) of
the porphyrin ring accounts for the absorption of
visible light by these hemes,



Fe-S PROTEINY

-konjugované proteiny obsahujici Zelezo a siru, ale ne hem

-zelezo je ve vSech pfipadech vazano pres 4 atomy siry

-membranové integralni proteiny

-za prenos elektront zodpovida Zelezo , oxidovany a redukovany stav se liSi
jednim elektronem nezavisle na poctu atomu Zeleza

(b)

(a) Protein




Intermembrane
space (P side)

NADH+Ht NADT Succinate Fumarate

Matrix (N side)

FIGURE 19-15 Summary of the flow of electrons and protons
through the four complexes of the respiratory chain. Electrons reach
() through Complexes | and Il. OH; serves as a mobile carrier of elec-
trons and protons. It passes electrons to Complex lll, which passes
themn to another mobile connecting link, cytochrome c. Complex IV

1
302 +2H* H,0

then transfers electrons from reduced cytochrome ¢ to O;. Electron
flow through Complexes 1, 1ll, and IV is accompanied by proton flow
trom the matrix to the intermembrane space. Recall that electrons fram
3 owcidation of fatty acids can also enter the respiratory chain through
) (see Fig. 19-8).

Redox reaction (half-reaction) E™ (V)
2H + 2e” — H, —0.414
NADT + HT + 2 —s NADH —0.320
NADPT + H™ + 2e~ — NADPH —0.324
NADH dehydrogenase (FMN) + 2HT + 2~ —s NADH dehydrogenase (FMNH,) —0.30
Ubiquinene + 2H™ + 2™ —s ubiguinol 0.045
Cytochrome b (Fe**) + e~ —s cytochrome b (Fe*™) 0.077
Cytochrome ¢, (Fe®*) + e~ —s cytochrome ¢, (Fe*™) 0.22
Cytochrome ¢ (Fe**) + e~ — cytochrome ¢ (Fe™) 0.254
Cytochrome a (Fe**) + e~ — cytochrome a (Fe*™) 0.29
Cytochrome a; (Fet) + e~ — cytochrome a5 (Fe?™) 0.35
10, + 2H" + 27 —s H,0 0.8166




TABLE 19-3 The Protein Components of the Mitochondrial Electron-Transfer Chain

Enzyme complex/protein Mass (kDa) Number of subunits” Prosthetic group(s)
| NADH dehydrogenase 850 43 (14) FMN, Fe-S
Il Succinate dehydrogenase 140 4 FAD, Fe-S
Il Ubiquinone cytochrome ¢ oxidoreductase 250 11 Hemes, Fe-5
Cytochrome cf 13 1 Heme
IV Cytochrome oxidase 160 13 (3-4) Hemes; Cuy, Cug

*Numbers of subunits In the bacterlal equivalents In parentheses,
TCytochrome ¢ s not part of an enzyme complas; t moves batwesn Complaxes Il and IV as a frealy soluble protein.

TABLE 19-4 Agents That Interfere with Oxidative Phosphorylation or Photophosphorylation

Type of interference Compound” Target /mode of action
Inhibition of electron transfer Cyanide } Inhibit cytochrome oxidase
Carbon monoxide
Antimycin A Blocks electron transfer from cytochrome b to cytochrome ¢
Myxothiazol
Rotenone Prevent electron transfer from Fe-S center to ubiguinone
Amytal
Piericidin A
DCmu Competes with Qg for binding site in PSII
Inhibition of ATP synthase Aurovertin Inhibits F;
Oligomyein } "
Venturicidin Inhibit F, and CF,
DCCD Blocks proton flow through F, and CF,
Uncoupling of phosphorylation FCCP } , ,
from electron transfer DNP KRR Rl
Valinomyein K™ ionophore
Thermogenin In brown fat, forms proton-conducting pores in inner mitochondrial
membrane
Inhibition of ATP-ADP exchange Atractyloside Inhibits adenine nucleotide translocase

*DCMU Is 3-(3 d-dichlaropharyl)-1, 1-dimethylurea; DCCD, dicyclohagkcarbodiimide; FCCR cyanide-p-trif uomn meth oxyphend hydrazone; DHE
2 4-dinttrophenal.
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FIGURE 19-35 Mitochondrial production and disposal of super- (G5H; see Fig. 22-27) donates electrons for the reduction of hydrogen
oxide. Superoxide radical, "O3, is formed in side reactions at peroxide (Hz0:) and of oxidized Cys residues (—5—5—) in proteins,
Complexes | and 1lI, as the partially reduced ubiquinone radical ("G~} and G5H is regenerated from the oxidized form (G55G) by reduction
donates an electron to Os. The reactions shown in blue defend the with NADPH.

cell against the damaging effects of superoxide. Reduced glutathione



Oxidativni fosforylace

ATP-synthasa = komplex V je pohanéna transportem elektronu

protoze je fyzicky oddélen komplex V od komplexu -1V, musi byt
volna E uloZena ve formé vyuzitelné synthasou......... PMF

Jak muze transport elektronti vést k translokaci protonii

transport elektronu zpusobuje, ze komplexy |, lll a IV transportuji
protony z matrix (nizka konc. H*) pfes vnitrni mitoch. membranu do
mezibunéného prostoru, ktery je ve spojeni s cytosolem (vysokeé
konc. H*)

transport protont z matrix je endergonicky proces
vnitrni povrch vnitfni mitoch. membrany je negativnejsi nez jeji
vnejsSi povrch
pro syntézu ATP je potfeba transportu 2-3 protonu (odhady)
navrzeny mechanismus transportu protonu — protonova pumpa
— redox. centra nejsou sama o sobé prenasecCi vodiku
— prenos elektronl vyvolan konformacnimi zménami komplexu

— k prenosu protonu dochazi vlivem téchto konformacnich zmén na pK
postrannich AK retézcu a vyvolanim jejich stridavé expozice na vnitrni a
vnéjSi stranu membrany
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Jak muze elektrochemicky
gradient pohanet syntézu ATP

ATP-synthasa translokujici protony (FOF1-ATPasa)
— transmembranovy protein slozeny z mnoha podjednotek

— dva funk¢ni sektory

* FO je ve vodé nerozpustny transmembranovy protein ze 4-5 podjednotek, ktery
obsahuje kanaly pro translokaci protont

* F1 ve vodé rozpustny periferni protein, snadno oddélitelny od FO, jsou to ty ,palicky*,
syntéza ATP je lokalizovana sem

ATP synthasa je pohanéna konformacnimi zménami
3 faze

— translokace protond uskuteénéna FO

— katalyza tvorby fosfoanhydridové vazby ATP zprostfedkovana F1

— sprazeni disipace proton. gradientu se syntézou ATP, vyzZaduijici interakci FO a

F1

tésné spfazeni mezi transportem elektronu a syntézou ATP je zavislé na
nepropustnosti vnitfni mitochondrialni membrany ......... jedinou cestou pro
navrat protonu do matrix je kanalkem ATP-synthasy
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« ATP synthasa translokujici proteiny (FOF1ATPasa)
« Transmembranovy protein, mnoho podjednotek

Tabulka 20-2
Slozky mitochondriilni proton-translokujici ATP-synthasy (F,Fp-ATPasy)*

Sloika Podjednotkové slozen{ Funkee

r ayflyyde F obsahuje misto pro ATP, 8 tvofi priichod
Matrix spojujici Iy-protonosy kandl s 14
side B 4=5 typh padjednelek vletnd 6-10 kopii DCCD-vazebny proteolipidovy oligomer

DCCD-vazebnych proteolipidd Vol protonovy kandik
Stopka po jedné kapii OSCP a Fy autné pro vazbu Iy & T
ﬁﬁﬁﬁﬁ Asotiované 1F) inhibuje hydrolfzu ATP, viZe se k S-pedjednotce Fy
polypeptidy
Fy T

4Bl

Cytosolic
side

Melkova molémi hmotnost » 450 kDa.

Obr. 20-29

Energeticky zévisly mechanismus vazebnych zmén pro syntézu ATP ATP-synthasou. Fy ma tii chemicky shodné, ale konfor-
maci se lisici, navzéjem interagujici podjednotky: O, oteviena kenformace, méa velmi nizkou afinitu k ligandim a je katalyticky
neaktivni; L vaZe volng ligandy a je rovnéZ katalyticky inaktivni, T véZe ligandy pevné aje katalyticky aktivni, Syntéza ATP
probiha ve tiech krocich: (1) vazba ADP a P, k L-mistu; {2) energeticky zavisla konforma&ni zména premani vazebna mista L

naT, Tna OaO nal; (3) syntéza ATP v misté T a uvolnéni ATP z mista O. Enzym se po daldich dvou cyklech tohoto sledu
vraci do svého plvodniho stavu.



Bilance tvorby ATP na vnitrni

mitochondrialni membrané

Fo komplex na jedno otoceni umozni pruchod 12
protonu (u savcu)

F1. komplex na jedno otoCeni syntetizuje 3
jednotky ATP

....na syntezu 1 ATP se musi precerpat 4 protony

Transport 2 elektronu z NADH na kyslik
vy)pumpuje z matrix 10 protonu (komplexy I, IlI,
IV

Transport 2 elektront z FADH, na kyslik
vypumpuje 6 protonu (komplexy llI, V)

Z toho plyne ona ,podivna” bilance, ze 1 NADH
odpovida 2,5 ATP a 1 FADH, odpovida 1,5 ATP



Odprazeni oxidativni fosforylace

mnoho latek (2,4-dinitrofenol) odprahuje tim, ze zvySuje propustnost membrany
pro H*

slabé lipofilni kyseliny snadno prochazejici membranou....Cili tim odprahovacem
je ionofor transportujici protony

jednu chvili se pouzivalo jako leék na hubnuti, protoze se podavanim DNF zvysuje
dychani, metabolickou rychlost
nicmeéne organismus sam vyuziva pii hormonalné regulovaném odprazeni pro
produkci tepla

— disipace elektrochemického gradientu dava teplo

— tvorba tepla je funkci tzv. hnédé tukové tkané (maji hodné mitochondrii, jejichz
cytochromy zbarvuji tuk dohnéda) — tzv. netfesova termogeneze

— mitochondrie v hnédém tuku maji thermogenin, proteinovy dimer pusobici jako kanal
pro protony

— tok protonu timto kanalem
 inhibovan fyziologickymi koncentracemi ATP
« aktivovan volnymi mastnymi kyselinami

— koncentrace volnych MK je v hnédém tuku fizena noradrenalinem
hnéda tukova tkan zdrojem tepla rfady Zivocichu, u dospélych lidi moc neni — spis
odbouravani substratu v jatrech a ve svalech (stimulovano hormony S§titné zlazy)



Pirenasece elektronu u rostlin

Pfenasece elektronl ve vnitini membrané rostlinnych mitochondrii.

Elektrony mohou putovat stejne jako ve zvirecich mitochondriich Ci pres
prenasece specifické pro rostliny

s External NAD(P)H Intermembrane
NAD(P) dehydrogenase space
NAD(P)H £ -~
------ oytc
I\ )
| LR
p \“,)j\: ------ : ‘i{‘itijé
Alternative
NADH Alternative Heat

dehydrogenase oxidase Matrix



Regulace tvorby ATP

dospely Clovek spotrebuje denne pribl. 7 MJ metabolicke
energie, coz je pribl. hydrolyza 200 mol ATP

celkové mnozstvi ATP v tele nikdy ne vic nez 0,1 pmol
I

musi byt prubézné nahrazovano, ucastni se
glykogenolyza, glykolyza, citratovy cyklus a oxidativni
fosforylace

mezi spankem a bdeni je i 100nasobny rozdil v potrebée
ATP

jiz drive vzdy rada reakci blizko rovnovahy, pak par
klicovych reakci daleko od rovnhovahy, katalyzovanych
vetsinou allostericky regulovanymi enzymy



Regulace tvorby ATP

« Oxidativni fosforylace — vSechny reakce od NADH k cyt ¢ blizko rovnovahy, Ize
obratit pfidavkem ATP, cytochromoxidasova reakce (komplex IV) nevratna,
proto je regulovana cytochrom c oxidasa

« Regulace cytochromoxidasy dostupnosti jednoho ze substratu —
redukovaného cytochromu c (c?*), pokud je tento substrat v rovnovaze se
sprazenou Casti systému oxidativni fosforylace, zavisi aktivita
cytochromoxidasy hlavné na poméru NADH/NAD a ATP/ADP

« Cim vysSi pomér NADH/NAD a ¢im nizSi pomér ATP/ADP, tim vySSi je
koncentrace c?* a tim vySSi je tedy aktivita cytochromoxidasy (regulace
akceptorem)

« dodnes se ovSem nevi, jestli fidicim faktorem je pomér ATP:ADP v cytosolu
nebo v matrix

Z2NADH + cytochrom ¢3* + ADP + P, == V2NAD* + cytochrom ¢2+ + ATP

Keq = (INADT]/[NADH])" « ([e¢**]/[c**]) * ([ATP]/[ADP][P]])

[c2*])/fc*t] = (INADH]/[NAD*]Y™ - ([ADP][P]/[ATF]) (1 /Kaq)



Glycolysis
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FIGURE 19-31 Regulation of the ATP-producing pathways. This di-
agram shows the interlocking regulation of glycolysis, pyruvate oxi-
dation, the citric acid cycle, and oxidative phosphorylation by the rel-
ative concentrations of ATP, ADF, and AMF, and by MADH. High [ATP]
ior low [ADP] and [AMP]) produces low rates of glycolysis, pyruvate
oxidation, acetate oxidation via the citric acid cycle, and oxidative
phosphorylation. All four pathways are accelerated when the use of
ATF and the formation of ADF, AMP. and F; increase. The interlock-
ing of glycolysis and the citric acid cycle by citrate, which inhibits
glycolysis, supplements the action of the adenine nucleatide system.
In addition, increased levels of NADH and acetyl-Cod also inhibit the
oxidation of pyruvate to acetyl-CoA, and a high [NADH]/[MAD*] ra-
tio inhihits the dehydrogenase reactions of the citric acid cycle (see
Fig. 16-18).
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Aerobni vs. anaerobni
metabolismus

Aerobni metabolismus vyrazné ucinngjsi (19x)
— Pasteurllv efekt - prudky pokles spotfeby glukosy a produkce ethanolu pfi
vystaveni kvasinek aerobnimu prostredi

— prepnuti na aerobni met. prudce zvysi pomér ATP/ADP, coz snizi rychlost
transportu elektront a stoupne pomér NADH/NAD, vzrust ATP a NADH inhibuje
enzymy citratového cyklu a glykolyzy

Anaerobni glykolyza

— glykolytické enzymy v takové koncentraci, ze ATP se tvofi mnohem rychleji nez
prostrednictvim oxidativni fosforylace

— ale zas jde jen chvilku, protoze vznikajici laktat zvySuje kyselost a PFK nemuze
pracovat pfi pH o mnoho nizSim nez 7

Infarkt myokardu a mozkova mrtvice — 2 nejCastéjsi priCiny umrti,
zpusobeny prerusenim dodavky kysliku do cilovych tkani: bunka musi ATP
tvorit jen glykolyzou, vyCerpa rychle glykogen a kreatinfosfat, rychlost tvorby
ATP klesne natolik, ze membranoveé pumpy nejsou schopny udrzet
spravnou intracelularni koncentraci iontd, dojde ke zhrouceni osmotické
rovnovahy (zvysovani objemu buriky), napnuté membrany propousteji
obsah bunky, navic snizeni pH glykolyzou uvolni lysozomalni enzymy,
dojde k dalSi degradaci, dojde k nevratnému poskozeni
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 http://www.youtube.com/watch?v=xbJ0nbzt5
Kwé&feature=related

* http://www.youtube.com/user/ndsuvirtualcell#
p/c/44B161B3F290FC23/3/3y1dO4nNaKY
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