
Mitochondria are present in all eukaryotic cells. Individual mitochondria are 
found enclosed in 2 separate membranes. Inner membrane forms into folds that 
project into the interior of the organelle.

STRUCTURE OF MITOCHONDRIA
Mitochondria can change their shape, location and number to suit a cell's needs. 
In some cells, they stay fixed in one location, where they supply ATP directly to a 
site with high energy consumption (e.g. heart muscle cell - near contractile 
apparatus). Mitochondria also fuse to form elongated, dynamic tubular networks 
which are diffusely distributed around the cytoplasm.

Mitochondria contains an outer membrane, inner membrane and 2 internal 
compartments
2 highly specialized membranes create 2 internal compartments: MATRIX and 
INTERMEMBRANE SPACE.
Outer membrane contains a transport protein (porin), which forms wide aqueous 
channels through the lipid bilayer. Inner membrane is impermeable to the 
passage of ions and most small molecules (expect where a path is provided by 
specific membrane transport proteins). 

GENOME:
Production of mitochondrial proteins by two separate genetic systems

Genomic DNA -- RNA in nucleus -- RNA in cytosol -- Precursor protein -- imported 
protein

Mitochondria contain their own DNA
Circular like bacteria-
Inherited cytoplasmically from the mother-
mtDNA located in the matrix-
Contain their own ribosomes-
Human mtDNA contains 16,569 base pairs that encode 2 rRNAs, 22 tRNAs 
and 50 proteins

-

Other mitochondrial proteins are encoded in the nucleus, translated in the 
cytoplasm & imported into mitochondria

-

Mitochondrial genetic code differs from standard nuclear code (UGA is a 
stop codon in nucleus but codes for tryptophan in mitochondria. AGA & AGG 
= arginine but stop codon in mitochondria)

-

Endosymbiotic theory for the origin of mitochondria:

Eukaryotic cells may have evolved when multiple cells joined together into one. 
They began to live in what is called 'symbiotic relationships'. The theory 
'endosymbiotic theory' explains how this could've happened. An endosymbiont is 
one organism that lives inside of another one. Mitochondrion and chloroplast 
were both organelles that were once FREE-LIVING CELLS. They were prokaryotes 
that ended up inside other cells (host cells). They may have joined by either 
phagocytosis or were parasites of the host cell. Instead of being killed/digested, 
they SURVIVED. 

Functions of mitochondria:
Breakdown fatty acids to acetyl CoA-
Decarboxylation of pyruvate to acetyl CoA-
Citric acid cycle --- pivotal metabolic pathway generating reducing 
equivalents for ATP generation and metabolic intermediates for anabolic 
pathways

-

Oxidative phosphorylation -- formation of ATP and water from ADP + Pi, 
reducing equivalents and O2.

-

Thermogenesis -- generation of heat-
Mitochondria play an important role during apoptosis-
Mitochondria is localised near sites of high ATP utilisation (e.g. cardiac 
muscle, sperm tail)

-

Beriberi disease:
Caused by dietary deficiency of thiamine (vitamin B1)-
Thiamine pyrophosphate is a prosthetic group for 2 mitochondrial enzymes 
(pyruvate dehydrogenase & alpha-ketoglutarate dehydrogenase)

-

Patients suffering from beriberi have higher than normal serum levels of 
the enzyme substrates (pyruvate & alpha-ketoglutarate)

-

Damage to peripheral nervous system-
Pain in limbs-
Weakness of the musculature-
Distorted skin sensation-
Heart may be enlarged & cardiac output inadequate-

Peroxisomes
Have a single membrane-
Have a crystalloid core -
Extremely rich & highly concentrated enzymes that carry out specific 
aspects of oxidative reactions

-

High concentrations of the proteins can form crystals -

Peroxisome biogenesis
Peroxisomes derive from precursor vesicles that pinch off from ER -
Transmembrane proteins have been synthesised on ER membrane, similar 
to secretory proteins 

-

Proteins find inside peroxisome: synthesised in cytoplasm and imported 
into the peroxisome

-

Many diseases associated with peroxisome disfunction (usually concerning 
import of the proteins into peroxisome)

-

Peroxisome can grow and divide by fission-
Approximately 0.2 to 1µm in diameter-
DO NOT CONTAIN DNA OR RIBOSOMES-
Most peroxisomal proteins are encoded in the nucleus, translated in 
cytoplasm and then imported

-

All peroxisomes contain enzymes that use molecular oxygen to oxidise 
various substrates

-

Reactions produce H2O2, which is broken down to water by catalase-
Important for the metabolism of long-chain fatty acids-
Peroxisomes perform critical steps in the synthesis of certain lipids. E.g. 
Cholesterol, plasmalogens, bile acids

-

Break down of excess purines (AMP, GMP) to uric acid-
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