Anaerober Glucoseabbau: Fermentation

2 Ethanol 2 Lactate

(a) Alcohol fermentation (b) Lactic acid fermentation

NAD+ muf} regeneriert werden (durch NADH Oxidation). Je nach Organismus wird
“Alkoholische Fermentation” oder “Milchsaure Fermentation” betrieben.
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In Glycolysis Glucose is converted to two molecules of Pyruvate
with no net oxidation. However, the rearrangement of the oxidation
state (one end fully oxidized and the other fully reduced) is lower in
free energy allowing the production of two molecules of ATP
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Complete oxidation of glucose (or other carbohydrates) leads to the
production of far more ATP than can be gained from Glycolysis alone.



Regulation of Glycolysis -- steps where glucose enters the process

Hexokinase is the enzyme which phosphorylates glucose to
produce glucose-6-phosphate using one of the phosphates from
ATP. This is one of the enzymes which is regulated .
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When metabolizing glycogen, our cells remove glucose units one
at a time breaking glycosidic bonds with phosphate to make
glucose-1-phosphate and the remaining glycogen chain. This is
one of the key points of regulation of glycolysis.
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Katabolismus verschiedener
Nahrungsstoffe

Alle drei Klassen von Nahrstoffen-
Proteine, Fette, und Kohlenhydrate-
werden der Glycolyse oder dem
Citrat-Zyklus zugefiihrt und werden
oxidiert um Energie in Form von ATP
ZU generieren.
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Mitochondrion
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The mitochondrion is a complex organelle with a double membrane
defining two internal compartments. The Matrix compartment
contains the enzymes required to metabolize pyruvate and fatty
acids as well as the mitochondrial genetic system.



Figure 9.4: NAD* as an electron shuttle.
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NAD+/NADH is an electron carrier molecule that also carries protons,
It essentially binds a molecule of H,.
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The Quinones and the Flavin Nucleotides are electron carrier molecules that
also bind protons; like NAD+/NADH they are H, carriers.



Cytochrome sind Proteine die eine gebundene Haem-
Gruppe als Elektronentbertrager enthalten: Fe** Fe**, + 1
Elektron p> >
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Cytochrome Ubertragen nur Elektronen.
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Die Elektronen mit hoher "
potentieller Energie im
NADH und in FADH,
reagieren nicht direkt mit O,,
sondern werden uber
mehrere Elektronentiber-
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ELECTRON TRANSPORT CHAIN ATP SYNTHASE

Chemisosmaose: Wie in der mitochondrialen Membran Elektronen-transport und
oxidative Phosphorylierung gekoppelt sind




Die ATP Synthetase - o ot
eine molekulare Maschine. H*
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Membran transportiert werden

e A il F
RIRISIRIE
'INNER / |11
' MITOCHOND
\MEMBRANE
gl i
i

H Knob containing

catalytic sites

v
G) ~ATP
MITOCHONDRIAL MATRIX

21898 Addison Wesley Longman. Inc.



CyTosoL MITOCHONDRION
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Glucose: Durch jedes Glucose-
molekil kénnen in der Atmung
bis zu 38 ATP gewonnen werden.




