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ü OMM: permeableto small molecules(MW<5,000)& ions, porins (transmembrane 
channels)

ü IMM: impermeableevento H+; specifictransporters

ü IMM bears the components of the 
respiratory chain andtheATP synthase

ü Matrix: gel-like solution, 50% 
proteins, it contains pyruvate 
dehydrogenasecomplex &TCA cycle  
enzymes, fatty acid ɼ-oxidation 
pathway, and the pathways of amino 
acidoxidation . mtDNA, mtRNA, mt-
ribosomes

ü In other words: matrix contains all pathways of fuel oxidation 
except glycolysis(cytosol)

Mitochondria



VInner membrane:

V22%cardiolipin

VNo cholesterol
VOuter membrane:

VSimilar to cell 
membrane

VLessthan 3%cardiolipin

V45%cholesterol

Mitochondrial Membranes



ü Stages: Digestion;Acetyl-CoA,TCA, OxPhos

Where does Oxidative Phosphorylation occur?



ü Generationof ATPaided by the reduction of O2

ü Peter Mitchell (1961):the chemiosmotic theory
ü Oxidative phosphorylation has3major aspects:
V ( 1) It involves the flow of electronsthrough a chain of membrane-bound 

carriers (prosthetic groups)
V (2)Thefree energy available (exergonic)is coupledto transport protons acrossa

proton-impermeablemembrane
V (3) The transmembrane flow of protons down their concentration gradient provides 

the free energy for synthesisof ATP(ATPsynthase)

Oxidative Phosphorylation (OxPhos)

üFive separate protein complexes I, II, III, IV, and V. 
üComplexes IɀIV each contain part of the electron 

transport chain. 
üEach complex accepts or donates electrons to 

relatively mobile electron carriers, such as 
coenzyme Q and cytochrome c.


