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INTRODUCTION

◈ The Electron Transport System also called the Electron Transport Chain, is a

chain of reactions that converts redox energy available from oxidation of

NADH and FADH2, into proton-motive force which is used to synthesize ATP

through conformational changes in the ATP synthase complex through a

process called oxidative phosphorylation.

◈ Oxidative phosphorylation is the last step of cellular respiration.

◈ This stage consists of a series of electron transfer from organic compounds to

oxygen while simultaneously releasing energy during the process.

https://microbenotes.com/oxidative-phosphorylation/


◈ In aerobic respiration, the final electron acceptor is the molecular oxygen while in

anaerobic respiration there are other acceptors like sulfate.

◈ This chain of reactions is important as it involves breaking down of ATP into ADP and

resynthesizing it in the process to ATP, thus utilizing the limited ATPs in the body about

300 times in a day.

◈ The electron flow takes place in four large protein complexes that are embedded in the

inner mitochondrial membrane, together called the respiratory chain or the electron-

transport chain.

◈ This stage is crucial in energy synthesis as all oxidative steps in the degradation of

carbohydrates, fats, and amino acids converge at this final stage of cellular respiration, in

which the energy of oxidation drives the synthesis of ATP.



Electron Transport Chain Location

◈ As the citric acid cycle takes place in the mitochondria, the high energy

electrons are also present within the mitochondria. As a result, the electron

transport chain in eukaryotes also takes place in the mitochondria.

◈ The mitochondrion is a double-membraned organelle that consists of an outer

membrane and an inner membrane that is folded into a series of ridges called

cristae.

◈ There are two compartments in the mitochondria; the matrix and the

intermembrane space.



◈ The outer membrane is highly permeable to ions. It contains enzymes necessary for citric

acid cycles while the inner membrane is impermeable to various ions and contains

uncharged molecules, electron transport chain and ATP synthesizing enzymes.

◈ The number of electron transport chains in the mitochondria depends on the location and

function of the cell. In the liver mitochondria, there are 10, 000 sets of electron transport

chains while the heart mitochondria have three times the number of electron transport

chain as in the liver mitochondria.

◈ The intermembrane space contains enzymes like adenylate kinase, and the matrix

contains ATP, ADP, AMP, NAD, NADP, and various ions like Ca2+, Mg2+, etc.



































Terminal Oxidation










