
AcetylCoa must go through turn of 
TCA cycle to become OAA and 
carbons are lost so it isn't a 
conversion to PEP.

Glyoxolate pathway can (not in 
humans though)
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Chain of redox-active cofactors•

More energetically efficient to pass electrons through bonds rather than physically through space○

Why use a chain?•

Transferring electrons through bonds rather than space is more efficient•
Electron tunneling is a term used to describe this process•

*Missing picture of complexes I, III, and IV

(coenzyme Q)

Iron is used because it has multiple oxidation states Fe 2+ and Fe3+

Looks a bit like FAD•
Different because FAD has AMP group connected 
to phosphate group while FMN doesn't have this

•
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CoQ aka ubiquinone (named because 
it is ubiquitous) 

(soluble in inner 
mitochondrial membrane)

Reason they have multiple oxidation states is because 
radicals are stable.

•

*Missing picture (complex II not shown in 
picture though)

Associated with proton pumping•

Function to transfer electrons (because Fe has multiple oxidation states)
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(coenzyme Q-Cytrochrome c Reductase)

Passes electrons for CoQ to cytochrome c•

Thought that there is a method that protons bound to coenzyme q are the ones that get 
through mitochondria membrane and are pumped into of inner membrane space



Redox loop mechanism or○

Protons go through complex III itself. Somehow complex III changes shape and protons 
pump through complex III itself



Proton pump mechanism○

Just know that protons are somehow transferred into inner membrane space.○

Transfer of electrons of Q to Complex III is associated with proton pumping (discuss later if there's time)•

b-cytochroms○

One cytochrome c1○

Fe-S clusters○

Coenzymes•

Cytochromes have heme

Name cytochrome (chrome refers to color)

3 types: cytochroms a, b, and c•

Cytochromes a, b, c get their names from the porphyrin rings they have
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Loosely bound to outer surface of inner mitochondrial membrane•

AKA: COX

Terminal complex in electron transport chain (O 2 is very good oxidizing agent and is terminal)•

O2 is reduced with 4 electrons○

4Cytochrome c2+ + 4H+ + O2 --> 4Cytochrome c3+ + 2H2O•

2 copper containing subunits (a and b)•
2 cytrochrome units•
2 protons pumped out per 1/2 O2; 4 protons pumped out per O2•

Endergonic (requires energy) synthesis of ATP from ADP and P i in mitochondria○

Catalyzed by ATP synthase (Complex X)○

Energy coupling makes this posible○

Slide 19: Missing: Oxidative Phosphorylation

Conformational coupling hypothesis (Paul Boyer of UCLA)

Chemiosmotic hypothesis (Peter Mitchel)

Several hypotheses○

Slide 20 Missing: What is energy Coupling?
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Matrix and intermitochondrial space

Oxidative phosphorylation requires intact innre mitochondrial membrane○

Inner mitochondrial membrane is impermeable to ions○

Mesearable electrochemical gradient across the mitochondrial membrane is seen○

Increasing inner mitochondrial membrane permeability inhibits ATP synthesis○

Increasing the acidity of intermembrane space stimulates ATP syntesis.○

Slide 22 Missing: Evidence that support chemiosmotic hypothesis•

(COMPLEX V)

Multisubunit structure•

Inner membrane space is more acidic than matrix•
Electrochemical gradient (more positive charge in inner membrane space than 
matrix)

•
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Complex 5

Lolipop structure

Mechanically turns like rotor
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