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Cell organellae 

Mitochondrion:: 

       In cell biology, a mitochondrion (plural mitochondria) is a 

membrane-enclosed organelle found in most eukaryotic cells. These 

organelles range from 0.5 to 1.0 μm in diameter. Mitochondria are 

sometimes described as "cellular power houses" because they generate 

most of the cell's supply of adenosine triphosphate (ATP), used as a 

source of chemical energy. Mitochondria have been implicated in several 

human diseases, including mitochondrial disorders and cardiac 

dysfunction, and may play a role in the aging process. 

 

Two mitochondria from mammalian lung tissue displaying their matrix and 

membranes as shown by electron microscopy. 

     

     Several characteristics make mitochondria unique. The number of 

mitochondria in a cell varies widely by organism and tissue type. Many 

cells have only a single mitochondrion, whereas others can contain 

several thousand mitochondria. The organelle is composed of 

compartments that carry out specialized functions. These compartments 

or regions include the outer membrane, the intermembrane space, the 

inner membrane, and the cristae and matrix. Mitochondrial proteins vary 

depending on the tissue and the species. In humans, 615 distinct types of 

proteins have been identified from cardiac mitochondria, whereas in rats, 

940 proteins encoded by distinct genes have been reported. Although 

most of a cell's DNA is contained in the cell nucleus, the mitochondrion 
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has its own independent genome. Further, its DNA shows substantial 

similarity to bacterial genomes. 

 

 

Structure: 

A mitochondrion contains outer and inner membranes composed of 

phospholipid bilayers and proteins. The two membranes have different 

properties. Because of this double-membraned organization, there are five 

distinct parts to a mitochondrion. They are: 

1. the outer mitochondrial membrane, 

2. the intermembrane space (the space between the outer and inner 

membranes), 

3. the inner mitochondrial membrane, 

4. the cristae (formed by infoldings of the inner membrane). 

5. the matrix (space within the inner membrane). 

 

    The matrix is the space enclosed by the inner membrane. It contains 

about 2/3 of the total protein in a mitochondrion. The matrix is important 

in the production of ATP with the aid of the ATP synthase contained in 

the inner membrane. The matrix contains a highly-concentrated mixture 

of hundreds of enzymes, special mitochondrial ribosomes, tRNA, and 

several copies of the mitochondrial DNA genome. Of the enzymes, the 

major functions include oxidation of pyruvate and fatty acids, and the 

citric acid cycle. 
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Function:: 

The most prominent roles of mitochondria are to produce the energy 

currency of the cell, ATP (i.e., phosphorylation of ADP), through 

respiration, and to regulate cellular metabolism. The central set of 

reactions involved in ATP production are collectively known as the citric 

acid cycle, or the Krebs Cycle. However, the mitochondrion has many 

other functions in addition to the production of ATP. 

 Regulation of the membrane potential 

 Apoptosis-programmed cell death. 

 Regulation of cellular metabolism. 

 Certain heme synthesis reactions. 

 Steroid synthesis. 

Some mitochondrial functions are performed only in specific types of 

cells. For example, mitochondria in liver cells contain enzymes that allow 

them to detoxify ammonia, a waste product of protein metabolism. 
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