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Mitochondrial DNA is a relic of ancient history. It is a legacy from
a single aerobic bacterium that took up residence in the
cytoplasm of a primitive cell that ultimately became an ancestor
of all eukaryotic cells. Most of the genes of this ancient symbiont
were either lost or transferred over the course of evolution to the
nucleus of the host cell, leaving only a handful of genes to
encode some of the most hydrophobic proteins of the inner
mitochondrial membrane.
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Why do mitochondria and chloroplasts require their own separate genetic systems
when other organelles that share the same cytoplasm, such as peroxisomes and
lysosomes, do not? .... The reason for such a costly arrangement is not clear, and
the hope that the nucleotide sequences of mitochondrial and chloroplast genomes
would provide the answer has proved unfounded. We cannot think of compelling
reasons why the proteins made in mitochondria and chloroplasts should be made
there rather than in the cytosol.
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Characteristics of oxidative phosphorylation

By early 1960’s researchers had determined certain observed
characteristics of oxidative phosphorylation linked to
respiratory electron transfer in animal mitochondria, that had
to be explained by any theory proposed for the mechanism of
this energy transduction (transducing redox energy of electron
transfer into chemical energy of ATP).

Researchers could measure two main parameters at that time

a) the rate of electron transport — the number of electrons
transferred along the chain in unit time — by measuring the
rate at which oxygen is consumed (1 0 atom = 2e¢")

b) the amount of ATP synthesised (or amount of ADP or Pi
converted into ATP)
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Characteristics of oxidative phosphorylation

From these measurements, observed
characteristics fall into 5 main categories

1] Energy coupling sites

2] Respiratory control

3] Uncoupling agents

4] Phosphorylation inhibitors

5] Reverse electron transfer

You will observe 1-4 in Practical 4.
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1] Energy Coupling Sites

It became apparent that the amount of ATP formed (or ADP/Pi
converted into ATP) was stoichiometric with amount of oxygen

consumed
This stoichiometry is called
P/O or P/2e- quotient
ATP/O or ATP/2e  quotient
ADP/O or ADP/2e- quotient
The value obtained reflects several parameters
1) the nature of the substrate undergoing oxidation

2) the integrity of coupling membrane

3) the redox carrier composition of respiratory chain
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