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Mitochondria
Discovery:

 In 1880, Kolliker recognised mitochondria for the first time. However, the credit of the discovery of mitochondria is given to Flemming and Altman. The name Mitochondria was coined by Benda in 1897.

Origin:

Mitochondria are believed to have originated from bacteria. Mitochondria have their own genetic material like bacteria. The mitochondrial genome is circular. The inner wall of mitochondria is folded to form cristae where respiratory enzymes are localised. His resembles the infolding of bacterial wall called as mesosome performing similar functions.
Morphology: 
In a light microscope, the mitochondria appear as rod shaped, filamentous or granular structures in majority of cells. The morphology of mitochondria varies not only from one cell to another but also within the cell. Depending upon certain functions also, they may change their shape.
Number:

The number of mitochondria per cell varies according the function and volume of cell. There may be 50-5000 mitochondria in a cell. The number may reach upto 500,000 in some kind of protozoa.

Ultrastucture:
A mitochondrion has a double membrane - an outer membrane and an inner membrane, each 6 nm thick separated by a space of 6 – 8 nm. The inner membrane divides the mitochondria into two chambers viz. peri-mitochondrial space and mitochondrial matrix.
Perimitochondrial space is the space between the outer membrane and the inner membrane.

Mitochondrial matrix is the inner chamber inside the inner membrane. The inner membrane has folds called as cristae. 
[image: image1]The side of inner membrane towards the matrix is called as M phase. Repeated units of elementary particles or oxysomes or F1 particles are attached to M phase of inner membrane. There are 104-105 elementary particles per mitochondrion. The oxysomes contain ATPase enzyme responsible for catalyzing the terminal step of ATP synthesis. 
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Fig. Ultrastructure of Mitochondria
[image: image2.emf]
Fig. Structure of F1 particles (Elementary particles)

Functions of Mitochondria:

Mitochondria are referred as Powerhouse of the cell, since they produce 95% of the ATP molecules in animal cells. This energy is produced during the breakdown of food molecules including carbohydrates, fats and proteins which involves 

· Embden Mayerhof pathways (EMP or Glycolysis)

· Oxidative decarboxylation

· Oxidative phosphorylation which includes

1. Kreb’s cycle or Tricarboxylic Acid Cycle (TCA cycle)

2. Respiratory chain
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Possible Questions:


Define/Explain


Mitochondria is known as power house of the cell. Explain.


Mitochondria is a semiautonomous organelle. Explain.


Name the important cycles functioning in Mitochondria.


Cristae


Oxysome/elementary particles/F1-F0 particles


Mitochondria originated from bacteria. Justify.


Short notes:


Functions of mitochondria


Ultrastructure of Mitochondria


Neat and labelled figure of ultrastructure of Mitochondria


Essay type:


Describe the origin, morphology, ultrastructure and functions of Mitochondria.
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