
 

 

Review of electron transport chain 

The electron transport chain (ETC) is a critical process in cellular respiration, which occurs in the 

mitochondria of eukaryotic cells. It plays a central role in generating ATP, the cell's primary energy 

currency. Here's a brief review: 

Location: The ETC takes place in the inner mitochondrial membrane, specifically in the cristae, 

which are folded structures that provide a large surface area for the process. 

Components: The ETC consists of a series of protein complexes, including NADH dehydrogenase 

(Complex I), succinate dehydrogenase (Complex II), cytochrome c reductase (Complex III), 

cytochrome c oxidase (Complex IV), and ATP synthase (Complex V). 

Electron Flow: Electrons are transferred through the complexes in a stepwise manner. NADH and 

FADH2 donate electrons to Complex I and Complex II, respectively. These electrons move through 

the complexes, releasing energy at each step. 

Proton Pumping: As electrons flow through the complexes, protons (H+ ions) are pumped from 

the mitochondrial matrix into the intermembrane space. This establishes a proton gradient or 

proton motive force. 

Oxygen as the Final Electron Acceptor: At the end of the chain, oxygen (O2) serves as the final 

electron acceptor, combining with electrons and protons to form water (H2O). 

ATP Synthesis: The proton motive force created by the pumping of protons across the inner 

mitochondrial membrane powers ATP synthesis. Protons flow back into the mitochondrial matrix 

through ATP synthase, driving the conversion of ADP and inorganic phosphate (Pi) into ATP. 

Energy Yield: The ETC is highly efficient in producing ATP. For each NADH molecule entering 

the chain, it can generate approximately 3 ATP molecules, while each FADH2 molecule contributes 

around 2 ATP molecules. 

Regulation: The ETC's activity is tightly regulated to maintain cellular energy balance. The 

availability of oxygen, the concentration of electron carriers, and the proton gradient all play roles 

in its regulation. 

Role in Cellular Respiration: The ETC is the final stage of aerobic respiration, following 

glycolysis and the citric acid cycle. It maximizes the extraction of energy from glucose and other 

organic molecules. 

In summary, the electron transport chain is a crucial process for ATP production in eukaryotic cells. 

It relies on a series of protein complexes and the flow of electrons to create a proton gradient, 

which ultimately drives ATP synthesis. This process is essential for the energy needs of most living 

organisms. 



 

 


