
1

Perspective

other cellular processes. They are involved in calcium homeostasis, 
cell signalling, and apoptosis. The matrix of mitochondria contains 
several enzymes involved in the metabolism of amino acids, lipids, and 
carbohydrates. Additionally, mitochondria have their own DNA, which is 
separate from the nuclear DNA of the cell. This DNA encodes for several 
proteins involved in energy production, as well as Transfer RNA (tRNA) and 
ribosomal RNA (rRNA) molecules necessary for protein synthesis within 
the mitochondria. The significance of mitochondria extends beyond their 
role in energy production. Mitochondrial dysfunction has been implicated 
in a variety of diseases, including cancer, neurodegenerative disorders, 
and metabolic disorders. In some cases, mutations in mitochondrial DNA 
can lead to the development of mitochondrial diseases, which are often 
characterized by muscle weakness, neurological symptoms, and impaired 
energy production. Additionally, mitochondrial dysfunction has been 
linked to aging, as oxidative stress and damage to mitochondrial DNA 
accumulates over time.

One notable feature of mitochondria is their ability to undergo 
fission and fusion. Mitochondrial fission involves the division of a single 
mitochondrion into two or more smaller mitochondria. This process is 
regulated by several proteins, including Dynamin-related protein 1 (Drp1) 
and Fission 1 (Fis1). Mitochondrial fusion, on the other hand, involves the 
merging of two or more mitochondria into a single, larger mitochondrion. 
This process is regulated by several proteins, including Mitofusin 1 and 
2 (Mfn1/2) and Optic Atrophy 1 (OPA1). These processes are important 
for maintaining mitochondrial function and homeostasis, as well as for 
responding to changes in cellular energy demand. Mitochondria are a crucial 
organelle in eukaryotic cells that are responsible for energy production 
through cellular respiration. Their unique structure and function allow 
for efficient ATP production, as well as their involvement in other cellular 
processes. Mitochondrial dysfunction has been implicated in several 
diseases, highlighting the importance of these organelles in maintaining 
cellular homeostasis. Further research into mitochondrial biology and 
function is necessary to fully understand their role in health and disease. 

Cellular organelles called mitochondria transform the energy from food 
into a form that can be utilised by cells. There are hundreds to thousands 
of mitochondria per cell, and they are found in the fluid around the nucleus. 
Non-sulfur bacteria were permanently enslaved to create mitochondria. 
By the development of sophisticated protein-import machinery and the 
insertion of protein carriers for host energy extraction into their inner 
membranes, these endosymbionts developed into organelles. 
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Description

Mitochondria are organelles found in eukaryotic cells that are 
responsible for energy production through the process of cellular 
respiration. They are often referred to as the powerhouse of the cell, as they 
generate the majority of the cell's ATP (Adenosine Triphosphate), which is 
the primary energy currency of the cell. 

Mitochondria have a unique structure that sets them apart from other 
organelles in the cell. They are double-membrane-bound organelles, with an 
outer membrane that is smooth and an inner membrane that is folded into 
numerous cristae. The matrix refers to the area inside the inner membrane, 
whereas the intermembrane space refers to the area between the two 
membranes. The cristae provide a large surface area for cellular respiration 
to occur, allowing for efficient ATP production. The function of mitochondria 
is primarily to produce energy in the form of ATP. This process occurs 
through the Electron Transport Chain (ETC) and oxidative phosphorylation. 
In the ETC, electrons are passed down a series of protein complexes, 
releasing energy that is used to pump protons (H+) from the matrix into 
the intermembrane space. As a result, there is an electrochemical gradient 
where protons are concentrated more heavily in the intermembrane gap 
than in the matrix. This gradient is then used by ATP synthase to produce 
ATP through the process of oxidative phosphorylation.

Aside from energy production, mitochondria also play a role in 
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